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Act 411 PRESENTACION Eohos 570 _
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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
@ [XI Patente de Invencion. [] Patente de Modelo de Utilidad.
X capitulo 1. [ Capituio .
Nombre: SANOFI-AVENTIS
sociedad constituida y existente bajo las IDENTIFICACION
leyes de Francia.
SO""(:T'K‘NTE , C.C. B NIT ]
Direccion: 174 Avenue de France,
75013 Paris, CE 0 Otro LI
. Francia Cual
Domicilio: Paris, Numero -
Francia
Nombre: LUZ CLEMENCIA DE PAEZ IDENTIFICACION
‘ Direccion: Carrera 4% No. 72-35 CC. NIT ]
Teléfono: 347 36 11
REPRESENTANTE| -, 211 85 50 C.E. [ Otro ]
O APODERADO E-mail: clientes@cavelier.com F)ual
Domicilio: Bogota, Co}()mbia. Numero 35.456.344 / T.P. 23.555

®

INVENTOR (ES)
(72)

1. Suzanne C. ALDOUS "
55 Corporate Boulevard,
Bridgewater,

New Jersey 08807,
Estados Unidos de 7menca

3. John Z. JIANG
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidog de América

5. Lan MU
55 Corporate™Boulevard,
Bridgewater,
New Jersey 08807, /
Estados Unidos de A7érica

7. James R. PRIBISH
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de América

9. Jeffrey S. SABOL
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de Ameérica /

11. Sukanthini THURAIRATNAM
55 Corporate Boulevard,
Bridgewater,

New Jersey 08807,
Estados Unidos de América

2. Michael W. FENNIE ¥
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de Amenca

4. Stanly JOHN
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de Amgrica

6. Brian PEDGRIFT
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de América

8. Barbara RAUCKMAN
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de América /
10. Grzegorz T. STOKLOSA
55 Corporate Boulevard,
Bridgewater,
New Jersey 08807,
Estados Unidos de América

12. Christopher L. VANDEUSEN
55 Corporate Boulevard,
Bridgewater,

New Jersey 08807,
_Estados Unidos de América




CAVELIER ABOGADOS COLO 14775-841-102-8 ID-159012

PCT (86)
Solicitud Internacional No. PCT/US2008/058347 Fecha: 27 de marzo de 2008
Publicacion Internacional No. WO 2008/121670 A1 Fecha: 9 de octubre de 2008

Titulo (54)
COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS

Clasificacion Internacional (51) CQ7D 239/028

- Aotk fos  AeiP “Yen

GO O

S

Prioridad | (33) Pais de Origen (32) Fecha {31) Numero de Solicitud

IX ~noll us 30 de marzo de 2007 60/909.171

Comprobante de pago No.: 09-70,589 Fecha: 21 de septiembre de 2009
Comprobante de pago No.: 09-68,504 Fecha: 14 de septiembre de 2009

X OO0 OO00 NROKK X xxe‘@

Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 540.000.00.

Comprobante de pago por 9 reivindicaciones adicionales despues de la decimoquinta
reivindicacion por $225.000.00.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Capia de la solicitud internacional. {Resumen, descripcion, reivindicaciones, dibujos)
Traduccion de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, informacidn scbre otras solicitudes de patente o titulos obtenidos en el

extranjera por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién
de esta soliciud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS

Y
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DOCUMENTOS ANEXOS

. X Publicacién Internacional WO 2008/121670 A1
Descripcién:
Paginas 233 en el idioma original
Paginas 229 en espaiiol
Reivindicaciones: Numero (s) 24

Figuras: Numero (s)
2. Forma PCT/ISA/210. Informe de Busqueda Internacional.

3, Extracto de publicacion.

O SE REALIZARON MODIFICACIONES EN LA
FASE INTERNACIONAL
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Representacion ¥ Poder con auténticaridn notarial ¥ Aposhlle
para patcotes, modelos de wtilidad, diseiion industiiles.
marcas de fibrica, nombres comerchules, enseias, wumbres
de duminio, lemas comercinles. licencias.

Represcatation  and  Power-of-  Atorncy  with  natarial
authentication and Apostille for patents, utility models.
industrial designs, trademarks, commercial aames.  t(rade

emblems, domain names, slogans, licenses.

REPRESENTACION Y PODER

REPRESENTATION AND POWER- CF- ATTORNEY

Yo (nosoiros), abajo firmado (s)/7 {we), the undersigned
SANOFI-AVENTIS

183%%
3504

domiciliadg (s) ev'of 174, avenue de France

P-75013 Parfs, Francia, hereby ratify the patent

application No, 05,057,645 f1led by EMILIO FERRERO on June 14, 2005 and

por el presenrs agombramos a EMILIO FERRERO, tpa - 31929:
GONZALO PERDOMO, pa 831; LUZ CLEMENCLA DE PAEZ, tpa.
23333 y GERMAN CAVELIER, tpa. 832, domuciliados en 12 Carrera 4°
N® 71_35, Bogota, Colombia, en ebedecimionto s v dispuesto en el
pariprafo 1o del Articulo 543 del Cddigo de Comercio, el primerg como
principal y las demds como suplentes, en su orden, coma mis (nuestrosl
representantes en todos los asuntos de propicdad industrial con facultad
para recibir nofificacioncs y nombrar spoderados judiciales o
extryudiciales. El primer representante suptente reemplazard al principal
en caso de ausencia ¢ impedimento temporal o definitive de aquél. La
misma regla se aplicard cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo, En rales casos, el
fepresentante principal, o ¢l pr_i.ricro. o segundo suplente, oo su caso, o
ambas, declarardn su inteocion de no cjercer la represeatacion mediante
decluracidn wutenticads por Notano Pubhico en Colombiz, o por Notario
u otra Funetonario Piblico, 4 Consul de Calombia, en el extranjero; y st
se matare de inlpedimento. con el cerificado respectivo. Si algune de los
nombredos fallue defimnivamente, ¢l siguiente Wmsrd su lugae Cugando
cesare |a ausencia ¢ impedimenio del representante principal, o de su
piimera o segunde suplemtes, en su caso, podrin gjercer la
representacion, en sy arden, uno u otros segin el caso, asumuéndola por
¢l solo hecho de ejercerla, cesando en ese momento €l cjercicio de la
Tepresentacion por el primero, segundo o tercer suplcate en su caso.

Ademas, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener Ia proteceion de m {nucstra) propicdad indusmial v contra
la competencia desteal, a cuys efecto aworizo {amas) a los dichag
apederados para que me (n0s) representen ante cualesquiera entidades o
personag. gjerzan 0 no jurisdiccion, especidlmente sate lss del orden
adnumstativo, contentioso—adminisirativo y Judicisl, asi como los
mbunales de arbiramenta, en wdo la congerniente 2 fos sipuicntes
ssuntos: a) Obtencidn de patentes de inv encidn, modelos de vhlidad, y
disefios industriales; cl Temsmo de marcas de fibrica, colegtivag,
defensivas, de Servicio, lemms comerciales, nombres comerciales,
cnschias, nombres de dominie, varedades vegetales y denominaciones de
atigen; SU renovacisn. traspaso. cambio da nombre ¢ domicilin,
cancelacidn voluntaria; y &l regstro de heeneras de uso de esos derechos,
b) Las ucciones de competencia desleal, proteccion del consumidor,
oposiciones u observociones, cancclacidn administativa ¥ judiciat,
oulidad, medidas cautelares, condenon de liccncias, la mtels, Ia
proteceibn de secretos indusmiales, v en generdl los juicios eviles,
penaes, sdministrafvas o contencissa_adnunistratvas relacionudgs con

estos derechos, ucciones y procesas que PIOMetames o se nos

& CAVELIER ABOGADOS
WIPODEG!-L7% MDE<UTA 12 1 1.2 )

in due compliance with the terms of paragraph Ist of amicle 343 of the
Commerein Code, do hereby appoint EMILIO FERRERC, tpa. 31925,
GONZALO PERDOMO, tpa. 831; LUZ CLEMERCIA DE PAEZ. ta
23555 and GERMAN CAVELIER, tpa. 812, domuciled at Currera 4 "
72_35, Bogoti, Colombia, the firsi as principal and the others 2z
alternates, w the order of deir appoinmient, as our representatives for all
industrial property matters wath faculty 0 reeerve notifications and (o
appoint attorneys m and cut of Court. The first sltemate shall replace the
principal in case of his absence or of temporal or definive impedimen,
The same rule will apply when the secord alternate Tepreseatanve 15 to
replace the first one, or when the third is to replace the first ar sccond
alternates in their turn, or both of ihem, second. In such casca, the
principal rcprescotative, or the first o sccond alternates in their twm, ur
both of them, shall statc their intention not to act as Tepresenianves
through & declarion given before athm}' Public in Columbia, or beiare
a Notary or another Public Official or Colombian Consul sbread: and n
¢ase of inpedintent, the appropriat célrtiﬁtme shall sufficc. If any of the
appointees were to be definitely absent, the followiny ulternute shall tale
his place. When the gbsence or impediment of the principal
representative, or of the first or second altemnate in their wm ceases. the
Tepresentarion can be taken again in their sequence, by the principal. the
first or second alternate depending on case, and the mere fact or i
exercise will suffice. The exercise of the representtion by the first
second or third alternates in their i shall end ar such time.

tn addition, we grant a Power of Atorncy m favor of the above pame]
attorneys_at._faw so thar they may ohtain the protection of my {cur)
wdusinal property and against the unfair competition, for which purposs |
{we) authomze the suid attomcys m: represent me (usj before amy
authorities or persons, with or withoul Junisdiction, spucially thosc
administrative, administrative contentious and Judicial, ns well as beiore
Arbitration Court, in all matters concerhing the following: a) Obtuinmest
of patents, utlity models and industrial designs, the registranon of
wademarks, collective. defensive and sérvice marks. slegaos. conuncreial
n3mes, wade emblems, dormain  Hames, vegetal  variencs  and
denomunations of origin; its renewal, asgignmwent, chunge of nume or
domicile, voluntury cagsellagion; and the regismation of licenses of uss of
the sbove rights: by Actions of unfair COMHION, Protcstion to ihe
consumer, Oppositions or observationz, admuniswutv: of (oot
canceliaten, nullity, infangement. grannng of licenses, the action for vt
mandamus. the protection of rade seerets. and in general the il penal,
and admmistrative swis relating 0 thosc rights;
institweed by me (us) or agamst me (us) {Aad

they may substitute this P s ¢

acuons and Cuus

I i all the showve mancrs

HE -3
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promucvan. Y parg que ¢n wdos 105 asuntos arriba determinados, puedan the facts of the case, desist, cancel. feccive, reSlg'n zmd raury acL dunc t-
sustituir estc mandato, wansigir, coneiliar, admitir los hechos del representatives without  power of a#lume\

procesa, desistr, cancelar, yecibir, renunmar, y 1atificar los acios de
agentes oficiosos.

Dade y frmado hoy/Given and signed this

en/in ; ; ‘
poi/by A/ / ; . :
AL

Firma ’

Signature
Sanofi-Aventis Dr. Markus Jacob

T AVOSTILLE /-

----------- ey ----".--.--‘..-----~...
...........

cureur G* prés Ia Cou j d Appel
\—_— EA._‘@.QL

ssboes

.................

(Convention de La Haye du 5 Octobre 1961)
1 '.""iie;:publique Frangaise
Le present acte public . |
2. - a 6té signé par ‘(’Ckae ?Li
3. - agjssant en qualité de . QoL
4. - est revétu du sceau de . /{x’u‘f cuaﬁ...
ATTESTE ‘
-2 1JUIN 20
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|

’ Notaires .
L 20, rue de la Paix

l[ 75002 PARIS
|

|

]

|

CERTIFICAT NOTARIE (SOCIETE)

Tel. 01 55 04 70 00 - Fax 01 40 20 42 43

Le Notaire soussigné certifie : que la signature qui précéde de :

Markus JACOBI

Est authentique et que le signataire occupe actuellement le poste de Dlrecteur Operations
Brevets Europe |
De la société sanofi-aventis, ‘
et que ladite société fonctionne et est régie par le droit frangais |
que la société est sise174 avenue de France, 75013 PARIS, France |
et que le signataire est habilité a octroyer le présent pouvoir. 1
|

Tous les faits susmentionnés sont connus du Notaire qui a examme les documents
correspondants et les certifie.

|
Etabl: et signé a Paris /\ l
Le 0 /06/05.  / »

|
l’/ |
Le Notaire / f
{signature — cachet) 1
ﬁ\m NiG lI
NOTAIRE *& {
’ﬁbm. Isml.?ﬁ%%" : ! f
= /" APOSTILLE |
(Convention de La Haye du 5 octobre 1961) |
Pays : [
Le présent acte public |
2. a été signé par |
3. agissant en qualité de ’
4, est revétu du sceau/cachetd&/du ¥
_ \
Attesté ‘E
5. a 6. le |
7. par !
8. NS |
9. Sceau/cachet : 10.  Signature : 1
I
i




|
|
[
I
|
|
|
|

Traduccion Oficial No. 20050708 de un documento escrito en Francés y en
INGLES, el cual, para su identificacion se sella con el sello de Maria Eugenia
Sanint Traductora Oficial segun Resolucion 1448 del Mlmsteno de Just|C|a

LEGALIZACIONES '

|
Escritas en FRANCES, al pie de un PODER escrito en ESPANOL otorgado por
SANOFI- AVENTIS, a favor de EMILIO/FERRERO, GONZALO PERDOMO LUZ
CLEMENCIA PAEZ Y GERMAN CAVELIER (por el cual se ratrfm la solicitud de

patente NO. 05.057. 645 presentada por EMILIO FERRERO el |14 de junio de
2005.)

(Firma llegible)
Dr. Markus Jacobi
Sanofi-Aventis

Visto para la certificacion material de la fima del Sr. Marku
anteriormente.

(Firma llegible)
.L. ASSOCIES -;
Notarios =
20, rue de la Paix :
75002 PARIS

|
|
|
i
|
s! Jacobi, puesta
|
|

Sello del Notario \
|
|
|

CERTIFICADO NOTARIAL {(SOCIEDAD)
El Notario suscrito certifica que la firma puesta anteriormente de:

Marcus Jacobi i

es auténtica, y que el signatario ocupa actualmente el cargo |de Director de
Operaciones Patentes Europa, de la sociedad Sanofi-Aventis, y que la dicha
sociedad funciona y esta regida por el derecho francés; que Ia socuedad tiene su

sede en el 174, avenue de France, 75013, PARIS, Francia, y que el signatario esta
habilitado para otorgar el presente poder. |

1

Todos los hechos mencionados anteriormente son de oonocnm|ehto del Notario,
quien examind fos documentos correspondientes y los certifica! *

Dado y firmado en Paris, hoy, 20 de junio de 2005.

El Notario

(Firma - sello) MAKA UG
TRADL

Pr\ “_ll f" ¥ i i

NI. {4!?,(0’ e

A OFICIAL

FitA SANINT




(llegible)

Alain Koenig

NOTARIO

20, rue de la Paix, Paris

APOSTILLA
(Convenio de La Haya del 5 de octubre de 1961)

1. Pais: Republica Francesa
El presente Documento Publico

2. Fue firmado por el Abogado Koenig ‘
1

3. Quien actia en calidad de NOTARIO l‘

|

SRR -
4. Llevael sello de SU DESPACHO =27 L
By | A
. et IRV
Certifica = P
[ Aei] (oY) Ty
G~ E; wl
5. En Paris 6. E! 21 de junio de 2005 -
7. Por el Procurador General ante el Tribunal de Primera Instancia
8.  Bajo el Numero 81903 il
9. Sello/Estampilla: PRI REG
IR =
Sello del Tribunal de Primera Instancia de Paris. | &=
. . ii"‘g 3 :' lg«é:
10- Firma: (!leglbleg RN ¥
[ i -5
AN Lo

ES TRADUCCION FIEL Y COMPLETA.
Traductora : Maria Eugenia Sanint
Bogota, 8 de julio de 2005

MARIA FUGENIA SANINT
TRADULIONS OrIAL
po(in W Ra a1 8

- Wiy T RENERTS
a{':‘. ﬁ"m\”.kis,‘ 1—)3- M .lL‘A

TRADRCTS A oFciAL
h aEsoLub - i 118 DEL
JLEST. - ..ao.
. H s Y . -

Jo Blimeterio d8 Justicid

i
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PRI |
APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

1. COUNTRY: UNITED STATES OF AMERICA

2. THIS PUBLIC DOCUMENT EAS BEEN SIGNED BY:
NANCY J INGRAM
3. ACTING IN THE CAPACITY OF:

NCTARY PUBLIC OF WEW JERSEY
4, BEARS THE SEAL/STAMP OF:

_
NANCY J INGRAM, NOTARY

CERTIFIED

5. AT TRENTON, NEW JERSEY

[}

THE O9TH DAY OF SEPTEMBER 200¢

7. BY: R. David Rousseau, NEW JERSEY TREASURER

-

8. NO: A374113

9. SEAL/STAMP: 10. SIGNATURE

Certiticate Number: 115258006

Venfy this certificate at
https://www].state.nj.us/TYTR_StandingCert/ISP/Verify_Cert jsp




NOTARIAL TRUE COPY

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) 8.
COUNTY OF SOMERSET )

1, Tina M. Wisbeski, do hereby swear or affirm and verify that the annexed
document(s) are TRUE COPIES of the original document(s) which | have

compared.
[
@umm |
ignature

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

Subscribed and sworn to before me at Bridgewater, New Jersey, this

_ 315 day of August , 2000,

7%1% ] Natam
ONotary PUb':iT
Nancy J. Ingra
Notary Public, State of New Jersey
My Commission Expires August 2, 2009

US2007/050




sanofi-aventis Ref No. US2007/050 WO PCT

ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, I/'we, the undersigned joint inventor(s)
(Assignor(s)), sell, assign and transfer to SANOFI-AVENTIS (Assignee), 174 Avenue de France, Panis,
75013, France, and its successors, assigns and legal representatives, the entire right, title and interest in
and to my/our invention and any improvements thereon for all countries of the world, relating in and to
the application for Letters Patent therefor, assigned Attorney Docket No. US2007/050 WO PCT, and
entitled

T

PYRIMIDINE IYDRAZIDE COMPOUNDS AS PGDS INHIBITORS
and for all patent applications which claim priority to or are derived from said priority abp!ications:

Provisional Application Filing Date: March 30, 2007
Provisional Application No.: 60/909,171

International Application Filing Date:  March 27, 2008
International Application No.: PCT/US2008/058347

and all the rights and privileges, including any and all benefits under the International Convention for the
Protection of Industrial Property, including the right to claim priority based on said United States
application, and under any and all Letters Patent which may be granted therefor, and all right, title and
interest in and to every patent application filed or to be filed on said invention in any other country or
patent organization, including continuations, divisions, renewals, revivals, and any substitute applications
of said United States application, and any and all patents which may issue thereon, and any reissues,
pipelines and extensions, and governmental exclusivity rights of the same,

I/we authorize and request competent authorities to grant and issue any and all patents on said
invention to said assignee or its successor, assigns and legal representatives, or to such nominees as said
assignee may designate,

Uwe agree that, when requested, I/we will, without charge to said assignee but at its expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing and maintaining patents for said invention in any and all countries and for vesting title thereto in
said assigneg, its successors, assigns, legal representatives or nominees.

I/we covenant with said assignee, its successors, assigns and legal representatives, that the rights
and property herein conveyed are free and clear of any encumbrance, and that I/we have full right to
convey the same as herein expressed.

/
Signed at %‘F ( CLQGLUOJ‘&‘\_J on this , day of @jj\,{,ﬂ_ , 2008,
(City, Stdte and Nation)

Signature: &ZL_——-——‘

Inventor's Name: Christopher VanDeusen

Residential Address: East-Windsor-NJ-08520 /% .[,(76;4/5(7[@’} ATy CEEOTF

Wllnesqed by:

[utu J LDu\u,n\/
Afnnfcv 3) INGCAA HJ
Br /Jf)(iow-ej\/, NT 055cy :bfit_ljcmfwtmj NT O86




TRADUCCION OFICIAL NO. 808/2009-,

EL TEXTO QUE SIGUE ES TRADUCCION FIEL Y COMPLETA DE UN DOCUMENTO ESCRITO EN INGLES. LLEVA LA
FIRMA Y EL SELLO DE HELENA URIBE DE LEMOINE, TRADUCTORA E INTERPRETE OFICIAL SEGUN
RESOLUCION NO. 3618 DEL MINISTERIO DE JUSTICIA DE COLOMBIA, PE FECHA 6 DE SEPTIEMBRE DE 1972.

sanofi-aventis Ref No. US2007/050 WO PCT

CESION Y CONTRATO

Por el valor recibido y con la intencidn de que sea legalmente obligatorio,
yo/nosotros, el abajo firmante inventor (s) Cesionario (s) conjuntamente, vendo y
transfiero a SANOFI-AVENTIS (Cesionario), 174 avenue de France, 75013,
PARIS, Francia, y sus sucesores, cesionarios y representantes legales, todos los
derechos, tituio e intereses en mi invento y cualquier mejora a este en todos los
paises del mundo, relacionados con y para la aplicacion de Cartas Patente,
registro de Sumarios Legales No. US2007/050 WO PCT . y titulado

“COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS”

y para todas las aplicaciones de patentes que reclaman prioridad a o que se
derivan de aplicaciones de dicha prioridad:

Fecha de registro de la Solicitud Provisional MARZO 30, 2007
Solicitud Provisional No.: 60/909.171;

Fecha de Registro de la Solicitud Internacional: MARZO 27, 2008
Solicitud Internacional No.: PCT/US2008/058347

Y todos los derechos y privilegios, incluyendo cualquiera o todos los beneficios
bajo la Convencién Internacional para la Proteccion de la Propiedad Industrial,
incluyendo el derecho a reclamar la prioridad con base en la mencionada solicitud
de los Estados Unidos y bajo cualquiera y todas las Cartas Patente que puedan
ser otorgadas como consecuencia de estos actos, y todos los derechos, y el
derecho, titulo e interés en y a toda solicitud de patente registrada o a ser
registrada sobre el mencionado invento en cualquier otro pais u organizacion de
patentes, incluyendo ias continuaciones, divisiones, renovaciones, reactivaciones
y cualesquiera aplicaciones sustitutas de dichas aplicaciones de los Estados
Unidos, y cualquiera y todas las patentes que se expidan sobre esto, y cualquier

reemision, oleoductos y extensiones y derechos exclusivos del gobierno del
mismo.




TRADUCCION OFICIAL NO. 808/2009-.

Yo/nosotros autorizo y solicito a las autoridades competentes otorgar y expedir
cualquiera y todas la patentes sobre dicho invento al mencionado cesionario 0 a
Sus sucesores, cesionarios y representantes legales, o a las personas propuestas
que dicho cesionario designe.

Yo/nosotros acordamos que, mediante solicitud, Yo/nosotros firmarée todos los
documentos, tomaré todos los juramentos de ley y realizaré todos los actos que
sean deseables o convenientes necesarios para asegurar y mantener las patente
para el mencionado invento en cualquier y todos los paises y para conferir el titulo
de esto en dicho cesionario, sus sucesores, cesionarios, representantes legales o
designados, sin cargo para el mencionado cesionario pero a su expensa.

Yo/nosotros pacto con el mencionado cesionario, sus sucesores, cesionarios y
representantes legales, que los derechos y propiedad traspasada por medio de
este documento esta libre y saneada de cualquier gravamen y que Yo/nosotros
tengo todo el derecho a traspasar la misma como se expresa en este documento.

Firmado en Bridgewater el 1° de Abril de 2008

Firmado: CHRISTOPHER VANDEUSEN

Nombre del inventor: CHIRSTOPHER VANDEUSEN

Direccién: BRIDGEWATER, NJ, 08807

TESTIGOS:

Firmado: ilegible Firmado: llegible
NOMBRE:NANCY J. INGRAM NOMBRE: TINA M. WISBESKI
BRIDGEWATER NJ, 08807 BRIDGEWATER NJ. 08807

/ SEPT 6 1972 |- 2
MIN'STERIO
- \ ;‘




TRADUCCION OFICIAL NO. 808/2009-.
COPIA NOTARIAL AUTENTICA

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADO DE SOMERSET

A TODOS A QUIENES LOS PRESENTES LLEGUEN,

Yo, TINA M. WISBESKI, POR MEDIO DEL PRESENTE CERTIFICO BAJO
JURAMENTO Y EL SELLO DE MI DESPACHO, QUE EL DOCUMENTO
ADJUNTO ES UNA COPIA VERDADERA DEL DOCUMENTO ORIGINAL CON EL
CUAL LO HE COMPARADO.

FIRMADO: TINA M. WISBESKI

ESTADOS UNIDOS DE AMERICA

ESTADO DE NEW JERSEY

CONDADO DE SOMERSET

SUSCRITO Y JURADO ANTE MI EN BRIDGEWATER, NEW JERSEY, ESTE DIA
31 DE AGOSTO DE 2009.

FIRMADO: NANCY J. INGRAM, NOTARIO PUBLICO, ESTADO DE NEW
JERSEY, CON COMISION HASTA EL 2 DE AGOSTO DE 2009.
HAY SELLO DEL NOTARIO.

o e ;\\
I/_\;r A
Ly RES No fs)
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SEPT 6 1972 m
MINISTERIO
JUST:C

s




TRADUCCION OFICIAL NO. 808/2009-.

APOSTILLA

CONVENIO DE LA HAYA DEL 5 DE OCTUBRE DE 1961
1. PAIS: ESTADOS UNIDOS DE AMERICA

EL PRESENTE DOCUMENTO PUBLICO

2. HA SIDO FIRMADO POR: NANCY J. INGRAM e
ACTUANDO EN SU CAPACIDAD DE: NOTARIO PUBLICO
JERSEY

4 LLEVAEL SELLO DE: NANCY J. INGRAM, NOTARIO
CERTIFICADO

5. EN: TRENTON, NEW JERSEY
6.  EL: 9 DE SEPTIEMBRE DE 2009
7. POR: R.DAVID ROUSSEAU, TESORERO DE NEW JERSEY" =
8. BAJOELNO. A374113 s o8
5 i
9. SELLO: DESPACHO DEL SECRETARIO DE ESTADO Siz=S 42B
10.  FIRMADO: ILEGIBLE. f!:::fo > ECE
&S o= &
5 o=
CERTIFICADO NUMERO: 115258006 =
® LA TRADUCTORA OFICIAL
HELENA URIBE DE LEMOINE .
R
S
SEPT 6 1972 |5 s
MINISTERIQ

JUSTICIA
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
NANCY J INGRAM
ACTING IN THE CAPACITY OF':

NOTARY PUBLIC OF NEW JERSEY
BEARS THE SEAL/STAMP OF:

NANCY J INGRAM, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY
THE 9TH DAY OF SEPTEMBER 2009

BY: R. David Rousseau, NEW JERSEY TREASURER

NO: A374113

SEAL/STAMP: 10. SIGNATURE

CmewNmmm1115257979

Venty this certificate at

htps:diwww | state.nj.us TYTR_StundingCert/JSP/Venfy Certjsp
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NOTARIAL TRUE COPY

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

[, Tina M. Wisbeski, do hereby swear or affirm and verify that the annexed
document(s) are TRUE COPIES of the original document(s) which | have

"’_\ ¥ A
Elg nature

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) 88.
COUNTY OF SOMERSET )

compared.

Subscribed and sworn to before me at Bridgewater, New Jersey, this

vep 3/ dayof August , 2009.

W}Muﬁﬁ Mm

( Notary Puplic
Nancy J indram
No Public, State of New Jersey

My Commission Expires August 2. 2009

US2007/050 ¢




USPTO 2/22/2008 12:21:31 PM PAGE 2/004 Fax Server

:JIANG LIN COMPANY:ROUTE 202-2 .

UNITED STATES PATENT AND TRADEMARK OFFICE

UNMDER SECRETAAY OF COMMERCE FOR INTELLECTUAL PROPERTY AHD
DirecTaR OF THE UNITED STATES PATENT AND TRADEMARK QFFICE

A

FEBRUARY 20, 2008 * 500467827
PTAS

JIANG LIN
ROUTE 202—-206
BRIDGEWATER, NJ 08807

UNITED STATES PATENT AND TRADEMARK OFEFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY 1S
AVATLABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEIL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFCRMATION CONTAINED ON THIS RECCRDATION NOTICE REFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD

FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY

CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 571-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
MAIL STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, NALEXANDRIA, VA 22313.

RECORDATION DATE: 02/20/2008 REEL/FRAME: 020530/0748
NUMBER OF PAGES: 2

BRIEF: ASSTIGMMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).
DOCKET NUMBER: US2007-050 US PSP

ASSTGNOR:
SANQFI-AVENTIS U.S. LLC. DOC DATE: 02/1%/2008

ASSIGNEE:
SANQFI-AVENTIS
174 AVENUE DE FRANCE
PARIS, FRANCE 75013

SERIAL NUMBER: 60909171 FILING DATE: 03/30/2007

PATENT NUMBER: ISSUE DATE:
TITLE: PYRIMIDINE HYDRAZIDE COMPOUNDS AS PGDS INHIBITORS

P.C. Box 1450, Alexandiia, Virginia 22313-1450 - www UspTo.60v



< USPTO 2/22/2008 12:21:31 PM PAGE 4/004 Fax Server

'JIANG LIN COMPANY:ROUTE 202-2 .
PATENT ASSIGNMENT

I|\
——
e —— — ————

Electronic Version v1.1 02/20/2008

Stylesheet Version v1.1 500467627
|l SUBMISSION TYPE: " NEW ASSIGNMENT ]I
I NATURE OF CONVEYANCGE: ASSIGNMENT
CONVEYING PARTY DATA .
I Name “ Execution Date ]
[Sanofi-Aventis U.S. LLC. |lo2s19/2008 |
RECEIVING PARTY DATA
IName: "Sanoﬁ-Avemis
|Street Address: "174 Avenue de France {
City: IIParis
tate/Country: FRANCE |
|h:’oslal Cade: 75013 J
PROPERTY NUMBERS Total: 1
Property Type Number ]
Application Number: || 0809171 |
CORRESPONDENCE DATA
Fax Number: {908)231-2626
Correspondence will be sent via US Mail when the fax affempt is unsuccessiil.
Phone: 908-231-3582
Email: maribel.mendez@sanofi-aventis.com
Correspondent Name: Jiang Lin
ddress Line 1: Route 202-206
Address Line 4: Bridgewater, NEW JERSEY 08807
| T
ATTORNEY DOCKET NUMBER: Il US2007-050 US PSP
NAME OF SUBMITTER: || Maribel Mendez
Totlal Attachments; 1
saurce=US2007050 USPSP Corp Assignment to SAFR#page1.tif




sanofi-aventis Ref. No. US2007/050 US PSP

ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, we, SANOFI-AVENTIS U.S. LLC.
{Assignor), 55 Corporate Drive, Bridgewater, New Jersey 08807. sell, assign and transfer to SANOFI-
AVENTIS (Assignee), 174 Avenue de France, Paris. 75013, France, and its successors, assigns and legal
representatives, the entire right, title and interest in and to my/our invention and any improvements
thereon for all countries of the world, relating in and to the application for United States Letters Patent
therefor. assigned Attorney Docket No. US2007/050 US PSP and (if filed prior to the execution hereof)
filed on March 30, 2007, as Serial No. 60/909,171. entitled

PYRIMIDINE HYDRAZIDE COMPOUNDS AS PGDS INHIBITORS

and all the rights and privileges, including any and all benefits under the International Convention for the
Protection of Industrial Property. including the right to claim priority based on said United States
application, and under any and all Letters Patent which may be granted therefor, and all right, title and
interest in and to every patent application filed or to be filed on said invention in any other country or
patent organization, including continuations, divisions, renewals. revivals, and any substitute applications
of said United States application, and any and all patents which may issue thereon, and any reissues,
pipelines and extensions, and governmental exclusivity rights of the same.

We authorize and request competent authorities to grant and issue any and all patents on said
invention to said assignee or its successor, assigns and legal representatives. or to such nominees as said
assignee may designate.

We agree that. when requested. we will, without charge to said assignee but at its expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing and maintaining patents for said invention in any and all countries and for vesting title thereto in
said assignee, its successors. assigns, legal representatives or nominees.

We covenant with said assignee. its successors. assigns and legal representatives, that the rights
and property herein conveyed are free and clear of any encumbrance, and that we have full right to
convey the same as herein expressed.

IN WITNESS THEREQF, the parties hereto agree to accept the terms of this Assignment with an
effective date of March 31, 2007.

Assignor:

SANOFI-AVENTIS U.S. LL.C

Signature: tL(A/ C\D// d Date:  February 19, 2008

Name: Andrea Q. Ryan
Title: Attorney-In-Fact
Assignee:

SANOF]-AVEN'I&/(/
Signature: § w\p Kﬁ’vd Date: February 19, 2008
N

Name: Andrea Q. Rvan

Title: Authorized Signatory




TRADUCCION OFICIAL NO.806/2009-.

EL TEXTO QUE SIGUE ES TRADUCCION FIEL Y COMPLETA DE UN DOCUMENTO ESCRITO EN INGLES. LLEVA LA
FIRMA Y EL SELLO DE HELENA URIBE DE LEMOINE, TRADUCTORA E INTERPRETE OFICIAL SEGUN
RESOLUCION NO. 3618 DEL MINISTERIO DE JUSTICIA DE COLOMBIA, DE FECHA 6 DE SEPTIEMBRE DE 1972.

(HAY UN SELLO DE LA OFICINA DE
PATENTES Y MARCAS REGISTRADAS DE LOS ESTADOS UNIDOS)
Oficina de Patentes Y Marcas Registradas de los Estados Unidos

Subsecretario de Comercio para Propiedad Intelectual y
Director de la Oficina de Patentes y Marcas Registradas

20 de Febrero de 2008 *500467627A"

PTAS
JIANG LIN
ROUTE 202-206
BRIDGEWATER, NJ 08807

OFICINA DE PATENTES Y MARCAS REGISTRADAS
~ DE LOS ESTADOS UNIDOS )
NOTIFICACION DE REGISTRO DE DOCUMENTO DE CESION

EL DOCUMENTO ADJUNTQO HA SIDO REGISTRADO POR LA DIVISION DE
CESIONES DE LA OFICINA DE PATENTES Y MARCAS REGISTRADAS DE LOS
ESTADOS UNIDOS. HAY UNA COPIA COMPLETA EN MICROFILM
DISPONIBLE EN LA SALA DE BUSQUEDA DE CESIONES BAJO EL NUMERO
DEL CARRETE Y MICROFICHA CUYA REFERENCIA APARECE ABAJO.

POR FAVOR, REVISE TODA LA INFORMACION CONTENIDA EN ESTA
NOTIFICACION. LA INFORMACION CONTENIDA EN ESTA NOTIFICACION DE
RECORDATORIO CONTIENE LOS DATOS PRESENTES EN EL SISTEMA DE
ASIGNACION DE PATENTES Y MARCAS REGISTRADAS. EN CASO DE QUE
USTED ENCUENTRE UN ERROR O Sl TIENE PREGUNTAS REFERENTES A
ESTA NOTIFICACION, PUEDE PONERSE EN CONTACTO CON EL EMPLEADO
CUYO NOMBRE APARECE EN ESTA NOTIFICACION, EN EL TELEFONO 571-
272-3350. POR FAVOR, ENVIE LA SOLICITUD PARA REALIZAR LA
CORRECCION A: UNITED STATES PATENT AND TRADEMARK OFFICE, MAIL
STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, ALEXANDRIA.,
VIRGINIA 22313.

FECHA DE REGISTRO: 02/20/2008
CARRETE/MICROFICHA: 020530/0748 NUMERO DE PAGINAS: 2

SERT 6 1972
MiMIZTERIC
JIBTICIA
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SUMARIO: CESION DEL INTERES DEL CEDENTE (VEA EL DOCUMENTO
PARA OBTENER DETALLES).

EXPEDIENTE NUMERQ: US2007 — 050 US PSP

CEDENTE:
SANOFI-AVENTIS U.S. LLC FECHA DOCUMENTO: 02/19/2008

CECIONARIO:
SANOF{-AVENTIS

174 AVENUE DE FRANCE
PARIS, FRANCIA 75013

NUMERO DE SERIE: 60909171 FECHA DE RADICACION: 03/30/2007
NUMERO DE PATENTE: (en blanco) FECHA DE EMISION: (en blanco)

TITULO:
“COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS”

SUCURSAL DE SERVICIOS DE CESION
OFICINA DE REGISTROS PUBLICOS

REE No
3518

/ SEPT € 1672
7 MINISTERIO
y JUSTICIA

rJ
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CESION DE PATENTE

Version Electronica v1.1 02/20/2008

Version Impresa v1.1 500467627

TIPO DE PRESENTACION NUEVA CESICN
NATURALEZA DEL TRASPASO CESION

DATOS DE LA PARTE CEDENTE

NOMBRE

FECHA DE EJECUCION

| Sanofi-Aventis U.S. LLC.

02/19/2008

DATOS DE LA PARTE RECEPTORA

Nombre: Sanofi-Aventis N
Direccién 174 Avenue de France

CIUDAD Paris

ESTADO Francia

CODIGO POSTAL 175013

TOTAL NUMEROS DE PROPIEDAD: 1

Numero

Tipo de Propiedad
Numero de Solicitud

60909171

DATOS PARA LA CORRESPONDENCIA
Numero Fax:

envio por fax no sea posible.
Teléfono:

Email:

Nombre del Corresponsal:
Direccion Linea 1:

Direccion Linea 4:

(908) 231-2626
La correspondencia sera enviada por el servicio postal de los Estados Unidos cuando el

908 231 3582

maribel mendez@sanofi-aventis.com
Jiang Lin

Route 202-206

Bridgewater, New Jersey 08807

NUMERO DEL EXPEDIENTE

US2007-050USPSP

NOMBRE DEL PRESENTADOR:

Maribel Mendez

TOTAL ANEXOS: 1

Fuente = US2007050 USPSP Corp CESION a SAFR#pag. 1. tif

JUSTICIA
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TRADUCCION OFICIAL NO.806/2006-.

CESION Y CONTRATO

Por el valor recibido y con la intencion de que sea legalmente obligante, nosotros
SANOFI-AVENTIS U.S. LLC,, (el “Cedente”) de 55 Corporate Drive, Bridgewater,
New Jersey 08807, vendemos, cedemos y transfiere a SANOFI-AVENTIS, (el
“Cesionario”) de 174 Avenue de France, Paris 75013, Francia y sus sucesores,
cesionarios y representantes legales, todos los derechos, titulo e intereses en
nuestro invento y cualquier mejora a este en todos los paises del mundo,
relacionados con y para la aplicacion de Cartas Patente, registro de Sumarios
Legates No. US2007/050 US PSP y (si fueren radicados antes de la ejecucion del
presente) radicado el 30 de Marzo de 2007, No. Serie 60/909.171, y titulado

“COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS”

Y todos los derechos vy privilegios, incluyendo cualquiera o todos los beneficios
bajo la Convencion Internacional para la Proteccion de la Propiedad Industrial,
incluyendo el derecho a reclamar la prioridad con base en la mencionada solicitud
de los Estados Unidos y bajo cualquiera y todas las Cartas Patente que puedan
ser otorgadas como consecuencia de estos actos, y todos los derechos, y el
derecho, titulo e interés en y a toda solicitud de patente registrada o a ser
registrada sobre el mencionado invento en cualquier otro pais u organizacion de
patentes, incluyendo las continuaciones, divisiones, renovaciones, reactivaciones
y cualesquiera aplicaciones sustitutas de dichas aplicaciones de los Estados
Unidos, y cualquiera y todas las patentes que se expidan sobre esto, y cualquier

reemision, oleoductos y extensiones y derechos exclusivos del gobierno del
mismo.

RES No
3618
SEPT 6 1972
MINISTERIO
JUSTICIA
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Yo/nosotros autorizo y solicito a las autcridades competentes otorgar y expedir
cualquiera y todas la patentes sobre dicho invento al mencionado cesionario o a
Sus sucesores, cesionarios y representantes legales, o a las personas propuestas

que dicho cesionario designe.

Yo/nosotros acordamos que, mediante solicitud, Yo/nosotros firmaré todos los
documentos, tomaré todos los juramentos de ley y realizare todos los actos que
sean deseables o convenientes necesarios para asegurar y mantener las patente
para el mencionado invento en cualquier y todos los paises y para conferir el titulo
de esto en dicho cesionario, sus sucesores, cesionarios, representantes legales o

designados, sin cargo para el mencionado cesionario pero a su expensa.

Yo/nosotros pacto con el mencionado cesionario, sus sucesores, cesionarios y
representantes legales, que los derechos y propiedad traspasada por medio de
este documento esta libre y saneada de cualquier gravamen y que Yo/nosotros

tengo todo el derecho a traspasar la misma como se expresa en este documento.

En testimonio de lo anterior las partes del presente aceptan los términos del
presente Documento de Cesion con fecha efectiva el 31 de Marzo de 2007

CEDENTE:
SANOFI-AVENTIS U.S. LLC

FIRMADO: ANDREA Q. RYAN FECHA: 19 DE FEBRERO DE 2008
CARGO: APODERADO

CESIONARIO:
SANOFI AVENTIS

FIRMADO: ANDREA Q. RYAN FECHA: 19 DE FEBRERO DE 2008
CARGO: FIRMANTE AUTORIZADO

\)
Sd
LA

RES Ns
3618
SEPT g 1972
MINISTERIO
JUSTICIB,
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COPIA NOTARIAL AUTENTICA

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADO DE SOMERSET

A TODOS A QUIENES LOS PRESENTES LLEGUEN,

Yo TINA M. WISBESKI, POR MEDIO DEL PRESENTE CERTIFICO BAJO
JURAMENTO Y EL SELLO DPE MI DESPACHO, QUE EL DOCUMENTO
ADJUNTO ES UNA COPIA VERDADERA DEL DOCUMENTO CRIGINAL CON EL
CUAL LO HE COMPARADO.

FIRMADO: TINA M. WISBESKI

ESTADOS UNIDOS DE AMERICA

ESTADO DE NEW JERSEY

CONADO DE SOMERSET

SUSCRITO Y JURADO ANTE MI EN BRIDGEWATER, NEW JERSEY, ESTE DIA
31 DE AGOSTO DE 2009

FIRMADO: NANCY J. INGRAM, NOTARIO PUBLICO, ESTADO DE NEW
JERSEY, CON COMISION HASTA EL 2 DE AGOSTO DE 2009.

HAY SELLO DEL NOTARIOQ.

Z
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APOSTILLA

CONVENIO DE LA HAYA DEL 5 DE OCTUBRE DE 1961

1. PAIS: ESTADOS UNIDOS DE AMERICA

EL PRESENTE DOCUMENTO PUBLICO

2. HA SIDO FIRMADO POR: NANCY J. INGRAM ,
3. ACTUANDO EN SU CAPACIDAD DE: NOTARIO PUBLlég;ﬁ'g NEW
JERSEY i e
4. LLEVAEL SELLO DE: NANCY J. INGRAM, NOTARIO "= _%—1,
CERTIFICADO SRS
5. EN: TRENTON. NEW JERSEY
6. EL: 9DE SEPTIEMBRE DE 2009
7. POR: R DAVID ROUSSEAU, TESORERO DE NEW JERSEY
8.  BAJOEL NO.: A374113 B
9.  SELLO: DESPACHO DEL SECRETARIO DE ESTADO sien
10.  FIRMADO: ILEGIBLE. g(b S
R
CERTIFICADO NUMERO: 115257979 = ;

R

on i e

HELENA URIBE DE LEMOINE

SEPT 6 1872
MINISTER}O
JUSTICtA
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

1. COUNTRY: UNITED STATES OF AMERICA

2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:

NANCY J INGRAM
3. ACTING IN THE CAPACITY OF:

NOTARY PUBLIC OF NEW JERSEY
4, BEARS THE SEAL/STAMP OF:

NANCY J INGRAM, NOTARY

CERTIFIED

5. AT TRENTON, NEW JERSEY

6. THE 9TH DAY OF SEPTEMBER 2009

7. BY: R. David Rousseau, NEW JERSEY TREASURER

8. NO: A374113

9. SEAL/STAMP: 10, SIGNATURE

==C52.

Certificate Number: 1152580210

Verify this certificate at
hutps:i'www 1 .state.nj.us/TYTR _StandingCert/JSP/Verify Cert.jsp
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NOTARIAL TRUE COPY

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

I, Tina M. Wisbeski, do hereby swear or affirm and verify that the annexed
document(s) are TRUE COPIES of the original document(s) which | have

compared.

Signature

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) SS.
COUNTY OF SOMERSET )

Subscribed and sworn to before me at Bridgewater, New Jersey, this

3" dayof August , 2009.

Nae 7 Prosdm
‘ Notary Prplc

otary Public, State of New Jersey
My Commission Expires August 2, 2009

US2007/050 ( (5
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JIANG LIN COMPANY:1041 ROUTE z -206

UNITED STATES PATENT AND TRADEMARK OFri1CE

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND
- DIReECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

VR EORINFARE

FEBRUARY 26, 2008 500472646
PTAS

JIANG LIN
10411 ROUTE 202-206
BRIDGEWATER, NJ 08807

UNITED STATES PATENT AND TRADEMARK QFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF

THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFIILM COPY IS

AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
‘E FERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICL. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD

FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY

CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 571-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S5. PATENT AND TRADEMARK OFFICE,
MATL STOP: ASSIGNMENT SERVICES BRANCH, P.0O. BOX 1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 02/26/2008 REEL/FRAME: 020560/0916
NUMBER OF PAGES: 8

BRIEF': CORRECTIVE ASSIGNMENT TO CORRECT THE SPELLING OF THE ASSIGNOR
PREVIOUSLY RECORDED ON REEL 020514 FRAME 0184. ASSIGNOR(S)
HEREBY CONFIRMS THE CORRECT SPELLING OF ASSIGNOR SHQULD BE JOHN
Z. JIANG. .

DOCKET NUMBER: US2007-050 US PSP

ASSIGNOR:
ALDOUS, SUZANNE C. DOC DATE: 0l1/16/2008

!SSIGNOR:
FENNIE, MICHAEL W. DOC DATE: 01/16/2008

ASSIGNOR:
JIANG, JOHN Z. DOC DATE: 01/17/2008

ASSIGNOR:
JOHN, STANLY DOC DATE: 01/16/2008

ASSTIGNOR:
MU, LAN DOC DATE: 01/16/2008

P.O. Box 1450, Alexandria, Virginla 22313-1450 - www useTo.00Vv
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PRIBISH, JAMES R.

ASSIGNOR:
RAUCKMAN, BARBARA 5.

ASS5IGNOR:
SABOL, JEFFREY S.

ASSIGNOR:
STOKLOSA, GRZEGORZ T.

ASSIGNOR:
THURAIRATNAM, SUKANTHINI

ASSIGNEE:
SANOFI-AVENTIS U.S5. LLC
55 CORPORATE DRIVE
BRIDGEWATER, NEW JERSEY 08807

SERIAL NUMBER: 60909171
PATENT NUMBER:

TITLE: PYRIMIDINE HYDRAZIDE COMPOUNDS

TARA WASHINGTON, EXAMINER
ASSIGNMENT SERVICES BRANCH
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EUBMISSION TYPE: CORRECTIVE ASSIGNMENT

Correclive Assignment to correct the spelling of the assignor previously
NATURE OF CONVEYANCE: recorded on Reel 020514 Frame 0184. Assignor(s) hereby confirms the correct
spelling of assignor should be John Z. Jiang..

CONVEYING PARTY DATA

Name | ExecutionDate |

Suzanne C. Aldous ll01/16/2008 ]
Michael W. Fennie 01/16/2008
John Z. Jiang 01/17/2008
|stanly John 01/16/2008
Lan Mu 01/16/2008

& Pedgrif 011612008 ]
Jamas R. Pribish Jlo1/1612008 B
Barbara 5. Rauckman 01/16/2008 |
Jeffrey 5. Sabol 01/16/2008
Grzegorz T. Stoklosa 01/186/2008
Sukanthini Thurairalnam [h)1l1 8/2008
RECEIVING PARTY DATA
lName: Sanofi-Aventis U.S. LLC J
|§treet Address; 55 Corporate Drive
[City: Bridgewater
]gtateICounlry: NEW JERSEY |
[Postal Code: [losso7 |

OPERTY NUMBERS Total: 1

Property Type JI Number
Application Number: _”60909171

CORRESPONDENCE DATA

Fax Number: (908)231-2626
Cormrespondence will be senf via S Mall when the fax altempt is unsuccesshy.
Phane: 908-231-3582
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Email: maribel.mendez@sanofi-aventis.com
Correspondent Name: Jiang Lin
Address Line 1: 1041 Roule 202-206
Address Line 4: Bridgewater, NEW JERSEY 08807
|| ATTORNEY DOCKET NUMBER: " US2007-050 US PSP

NAME OF SUBMITTER: Maribel Mendez

source=US2007-050 US PSP - Executed Assignmen®page1_tif
source=US2007-050 US PSP - Execuled Assignment#page2.tif
source=152007-050 US PSP - Exsculed Assignment#page3.tif
source=US2007-050 US PSP - Executed Assignment#paged._tif
source=US2007-050 US PSP- Electronic Confirmation#page1.tif
source=US2007-050 US PSP- Electronic Confirmation#page2 tif

ll Total Attachments: 6




sanofi-aventis Ref. No. US2007/050 US PSP

ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, I/we, the undersigned joint inventor(s)
(Assignor(s)), sell, assign and transfer to sanofi-aventis U.S. LLC (Assignee), 55 Corporate Dnve,
Bridgewater, New Jersey 08807, United States of America, and its successors, assigns and legal
representatives, the entire right, title and interest in and to my/our invention and any improvements
thereon for all countries of the world, relating in and to the application for United States Letters Patent
therefor, assigned Attorney Docket No. US2007/050 US PSP and (if filed prior to the execution hereof)
filed on March 30, 2007, as Serial No. 60/909,171, entitled

PYRIMIDINE HYDRAZIDE COMPOUNDS AS PGDS INHIBITORS

and all the rights and privileges, inciuding any and all benefits under the Intemational Convention for the
Protection of Industrial Property, including the right to claim priority based on said United States
application, and under any and all Letters Patent which may be granted therefor, and all right, title and
interest in and to every patent application filed or to be filed on said invention in any other country or
patent organization, including continuations, divisions, renewals, revivals, and any substitute applications
of said United States application, and any and all patents which may issue thereon, and any reissues,
pipelines and extensions, and governmental exclusivity rights of the same.

I/we authorize and request competent authorities to grant and issue any and all patents on said

invention to said assignee or its successor, assigns and legal representatives, or to such nominees as said
assignee may designate.

I/we agree that, when requested, I'we will, without charge to said assignee but at its expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing and maintaining patents for said invention in any and all countries and for vesting title thereto in
said assignee, its successors, assigns, legal representatives or nominees.

Vwe covenant with said assignee, its successors, assigns and legal representatives, that the rights
and property herein conveyed are free and clear of any encumbrance, and that I/we have full right to
convey the same as herein expressed.

Signed at /?HC//LF/H/?/%/ AT on this /6 day of , /CL/LL(C( /U , 2008.
(C‘ny(]Slate and Nation)¢/§ /] ’

Signature: %JFJ/I/\O /Z(CZ/CZLJ

Inventor's Name: Suzanne C. ALDOUS
Residential Address: Gillette, NJ 07933




" sanofi-aventis Ref. No. US2007/050 US PSP

Signed at 2/\49%#&"’(‘(! f\)j \I\SA‘OH this l(g day of :_\—c\nw,\r:;\/ , 2008,
(Clty, State and Nation) g

Signature: l/ ;

Inventor's Name: Michael W. FENNIE
Residential Address: East Stroudsburg, PA 18301

Signed at \b’f(/feﬁ)("é" NI dy{m this /'}H day of (227077 2008.
(Clty State and Nation)

P v 7
Signature: Lf)'z;’//’ g
Inventor's Name: / ohn Z.
Residential Address: Hillsborough, NJ 08844

Signed at 85"‘["&“’«1@; N:r U"Pgn this lé day of jamuaa‘u\ , 2008.
(City, State and Nation)

<" \
Signature: _ <= £

Inventor's Name: Stanly JOHN
Residential Address: Basking Ridge, NJ 07920

Signed at B ‘dﬂ" W N—J USA on this ,(0 day of Jain IULF‘)/ . 2008.
(City, State and Natlon)

)

Signature: / 73@7/-\—
Inventor's Name: Lan MU

Restdential Address: Bedminster, NJ 07921




sanofi-aventis Ref. No. US2007/050 US PSP

L]

Signed at brioeenarel. ~T. 03 o this \b day of :!‘AN\JP;P:{ , 2008.
(City, State and Nation)

Signature: QBD»»J-\ i & e
Inventor's Name: Br:fr;ﬁPEDQ&F
Residential Address: gton, NJ 08822

Signed at Er-(lnpwa\\u NI JULA  onthis ’6 day of ~J Anvury , 2008.
(Clty, State and N'mon) !

Signature Mu/]

Inventor's Name: \! James R. PRIBTSTI
Residential Addres$: Piscataway, NJ 08854

Ha
Signed at E‘-ldi ein ;éﬂ:, N ]‘.u's@n this /¢ day of TJg, Uty , 2008,
(City;"State and Nation) I4

Signature: “ZJ ; fda
Inventor's Name: Barbara S, RAUCKMAN
Residential Address: Flemington, NJ 08822

Signed ot KPCEWHTER MNIVTL i /& anyor  JARMUIBY 05,

(City, State and Nation)

Signature: ’f’/ ‘ %"P

Inventor's Namv{/ /cffre:(j{ SABOL
Residential Address: "Bridgewater, NJ 08807




sanofi-aventis Ref, No. US2007/050 US PSP

Signed at’?’f J'\ewaz[w /VS (BSAon this //é day of _Euq& rs/ , 2008.
(C1ty, State and Natlon)

Inventor's Name: Grzegorz T. STOKLOSA
Residential Address: Hillsborough, NJ 08844

Signed at tﬁn A%KW”\LV‘. 3 Vo0 this \& day of S‘C’\ r\"’\“V“/ , 2008.
(City, State and Natlon) (_)

- . _./—
Signature: &V\U Al ng-m‘fvw

Inventor's Name: Sukanthini THURAIRATNAM
Residential Address: Bedminster, NJ 07921




TRADUCCION OFICIAL NO. 83G7/2009-.

EL TEXTO QUE SIGUE ES TRADUCCION FIEL Y COMPLETA DE UN DOCUMENTO ESCRITO EN INGLES. LLEVA LA
FIRMA Y EL SELLO DE HELENA URIBE DE LEMOINE, TRADUCTORA E INTERPRETE OFICIAL SEGUN
RESOLUCION NQ. 3618 DEL MINISTERIO DE JUSTICIA DE COLOMBIA, DE FECHA 6 DE SEPTIEMBRE DE 1972.

(HAY UN SELLO DE LA OFICINA DE
PATENTES Y MARCAS REGISTRADAS DE LOS ESTADOS UNIDOS)
Oficina de Patentes Y Marcas Registradas de los Estados Unidos

Subsecretario de Comercio para Propiedad Intelectual y
Director de la Oficina de Patentes y Marcas Registradas

26 de Febrero de 2008 *500472646A*

PTAS
JIANG LIN
ROUTE 202-206
BRIDGEWATER, NJ 08807

OFICINA DE PATENTES Y MARCAS REGISTRADAS
_ DE LOS ESTADOS UNIDOS ’
NOTIFICACION DE REGISTRO DE DOCUMENTO DE CESION

EL DOCUMENTO ADJUNTO HA SIDO REGISTRADO POR LA DIVISION DE
CESIONES DE LA OFICINA DE PATENTES Y MARCAS REGISTRADAS DE LOS
ESTADOS UNIDOS. HAY UNA COPIA COMPLETA EN MICROFILM
DISPONIBLE EN LA SALA DE BUSQUEDA DE CESIONES BAJO EL NUMERO
DEL CARRETE Y MICROFICHA CUYA REFERENCIA APARECE ABAJO.

POR FAVOR, REVISE TODA LA INFORMACION CONTENIDA EN ESTA
NOTIFICACION. LA INFORMACION CONTENIDA EN ESTA NOTIFICACION DE
RECORDATORIO CONTIENE LOS DATOS PRESENTES EN EL SISTEMA DE
ASIGNACION DE PATENTES Y MARCAS REGISTRADAS. EN CASO DE QUE
USTED ENCUENTRE UN ERROR O S| TIENE PREGUNTAS REFERENTES A
ESTA NOTIFICACION, PUEDE PONERSE EN CONTACTO CON EL EMPLEADO
CUYO NOMBRE APARECE EN ESTA NOTIFICACION. EN EL TELEFONOQ 571-
272-3350. POR FAVOR, ENVIE LA SOLICITUD PARA REALIZAR LA
CORRECCION A: UNITED STATES PATENT AND TRADEMARK OFFICE, MAIL
STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, ALEXANDRIA,
VIRGINIA 22313,

FECHA DE RECORDATORIO: 02/26/2008
CARRETE/MICROFICHA: 020560/0946 NUMERO DE PAGINAS:8

SEPT & 1672
MINSTERIO
JUSTICIA




TRADUCCION OFICIAL NO. 807/2009-,

RESUMEN:
CESION CORREGIDA PARA CORREGIR LA ORTOGRAFIA DEL
NOMBRE DEL CEDENTE CUYQO NOMBRE FUE PREVIAMENTE
REGISTRADO DEL INTERES DEL CEDENTE QUE FUE
PREVIAMENTE REGISTRADO EN EL CARRETE 020514
MICROFICHA 0184. POR MEDIO DEL PRESENTE EL CEDENTE
CONFIRMA QUE SU NOMBRE DEBE SER JOHN Z JIANG

EXPEDIENTE NUMERO: US2007 — 050 US PSP

CEDENTE:
ALDOUS, SUZANNE C. FECHA DOCUMENTO: 01/16/2008
CEDENTE:
FENNIE, MICHAEL W. FECHA DOCUMENTO: 01/16/2008
CEDENTE:
JIANG, JOHN Z. FECHA DOCUMENTOQ: 01/16/2008
CEDENTE:
JCHN, STANLY FECHA DOCUMENTQ: 01/16/2008
CEDENTE:
MU, LAN FECHA DOCUMENTQ: 01/16/2008
CEDENTE:
PEDGRIFT, BRIAN FECHA DOCUMENTOQ: 01/16/2008
CEDENTE:
PRIBISH, JAMES R. FECHA DOCUMENTQC: 01/16/2008
CEDENTE:
RAUCKMAN, BARBARA S. FECHA DOCUMENTO: 01/16/2008
CEDENTE:
SABOL, JEFFREY S. FECHA DOCUMENTO: 01/16/2008
CEDENTE:
STOKLOSA. GRZEGORZ T. FECHA DOCUMENTO: 01/16/2008

]
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TRADUCCION OFICIAL NO. 807/2009-.

CEDENTE:
THURAIRATNAM SUKANTHINI FECHA DOCUMENTO: 01/16/2008

CESIONARIO:

SANOFI-AVENTIS U.S. LLC

55 CORPORATE DRIVE
BRIDGEWATER,NEW JERSEY 02207

NUMERO DE SERIE: 60909171 FECHA DE RADICACION: 03/30/2007
NUMERO DE PATENTE: (en blanca) FECHA DE EMISION: (en blanco)
TITULO:

“COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS”

TARA WASHINGTON, EXAMINADOR
SUCURSAL DE SERVICIOS DE CESION
OFICINA DE REGISTROS PUBLICOS

S




TRADUCCION OFICIAL NO. 807/2009-.

CESION DE PATENTE

Versiéon Electrénica v1.1 02/26/2008

Version Impresa v1.1 500472646

TIPO DE PRESENTACION CORRECCION DE CESION

NATURALEZA DEL TRASPASO CORRECCION DE CESION PARA CORREGIR LA

ORTOGRAFIA DEL CEDENTE, QUE FUE
PREVIAMENTE REGISTRADA EN EL CARRETE
020514 MICROFICHA 0184. POR MEDIO DEL
PRESENTE EL CEDENTE CONFIRMA QUE SU
NOMBRE DEBE SER JOHN Z. JIANG.

DATOS DE LA PARTE CEDENTE:

NOMBRE FECHA DE EJECUCION

Suzanne C. Aldous 01/16/2008

| Michaet W. Fennie 01/16/2008
John Z. Jiang 01/17/2008
Stanly John 01/16/2008
Lan Mu 01/16/2008
Brian Pedgrift 01/16/2008
James R. Prisbish 01/16/2008
Barbara S Rauckman 01/16/2008
Jeffrey S. Sabol 01/16/2008
Grzegorz T. Stoklosa 01/16/2008
Sukanthini Thurairatnam 01/18/2008
DATOS DE LA PARTE RECEPTCRA
Nombre: Sanofi-Aventis U.S. LLC
Direccién 55 Corporate Drive

@U DAD Bridgewater
ESTADO New Jersey
CODIGO POSTAL 08807
TOTAL NUMEROS DE PROPIEDAD: 1
Tipo de Propiedad Nudmero
Numero de Sclicitud 60909171

) )v:n )
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TRADUCCION OFICIAL NO. 807/2009-.

DATOS PARA LA CORRESPONDENCIA
Numero Fax: (908) 231-2626

La correspondencila serd enviada por el servicio postal de los Estados Unidos cuando el
envio por fax no sea posible.

Teléfono: : 908 231 3582
Email: : maribel. mendez@sanofi-aventis.com
Nombre del Corresponsal: Jiang Lin
Direccion Linea 1: Route 202-206
Direccién Linea 4: Bridgewater, New Jersey 08807
| NUMERO DEL EXPEDIENTE US2007 -050- US PSP
‘ NOMBRE DEL PRESENTADCR: Maribel Mendez

TOTAL ANEXOS: 6

Fuente = US2007-050-US PSP Cesién ejecutada#tpag tif
Fuente = US2007-050-US PSP Cesion ejecutada#pag?2 tif
Fuente = US2007-050-US PSP Cesién ejecutada#pag3 tif
Fuente = US2007-050-US PSP Cesién ejecutada#pag4 tif
Fuente = US2007-050-US PSP Confirmacion electronica#pag.tif
Fuente = US2007-050-US PSP Confirmacion electronica#pag? tif




TRADUCCION OFICIAL NO. 807/2009-,

CESION Y CONTRATO

Por el valor recibido y con la intencion de que sea legalmente obligante, nosotros
los inventores conjuntos (el “Cedente”) vendemos, cedemos y transrferimos a
SANOFI-AVENTIS U.S. LLC., (el “Cesionario’) de 55 Corporate Drive,
Bridgewater, New Jersey 08807, y a sus sucesores, cesionarios y representantes
legales, todos los derechos, titulo e intereses en nuestro invento y cualquier
mejora a este en todos los paises del mundo, relacionados con y para la
aplicacion de Cartas Patente, registro de Sumarios Legales No. US2007/050 US
PSP y (si fueren radicados antes de la ejecucion del presente) radicado el 30 de
Marzo de 2007, No. Serie 60/909.171, y titulado

“COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS”

Y todos los derechos y privilegios, incluyendo cualquiera o todos los beneficios
bajo la Convencion Internacional para la Proteccion de la Propiedad Industrial,
incluyendo el derecho a reclamar la prioridad con base en la mencionada solicitud
de los Estados Unidos y bajo cualquiera y todas las Cartas Patente que puedan
ser otorgadas como consecuencia de estos actos, y todos los derechos, y el
derecho, titulo e interés en y a toda solicitud de patente registrada o a ser
registrada sobre el mencionado invento en cualguier otro pais u organizacion de
patentes, incluyendo las continuaciones, divisiones, renovaciones, reactivaciones
y cualesquiera aplicaciones sustitutas de dichas aplicaciones de los Estados
Unidos, y cualquiera y todas las patentes que se expidan sobre esto, y cualquier

reemision, oleoductos y extensiones y derechos exclusivos del gobierno de!

mismo.

ol

ST




TRADUCCION OFICIAL NO. 807/2009-.

Yo/nosotros autorizamos y solicitamos a las autoridades competentes otorgar y
expedir cualquiera y todas la patentes sobre dicho invento al mencionado
cesionario 0 a sus sucesores, cesionarios y representantes legales, o a las

personas propuestas gue dicho cesionario designe.

Yo/nosotros acordamos que, mediante solicitud, Yo/nosotros firmaremos todos los
documentos, tomaré todos los juramentos de ley y realizaré todos los actos que
sean deseables o convenientes necesarios para asegurar y mantener las patente
para el mencionado invento en cualquier y todos los paises y para conferir el titulo
de esto en dicho cesionario, sus sucesores, cesionarios, representantes legales o

designados, sin cargo alguno para el mencionado cesionario pero a sus expensas.

Yo/nosotros pactamos con el mencionado cesionario, sus sucesores, cesionarios y
representantes legales. que los derechos y la propiedad traspasada por medio de
este documento esta libre y saneada de cualquier gravamen y que Yo/nosotros

tengo todo el derecho a traspasar la misma como se expresa en este documento.

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: SUSANNE C. ALDOUS

NOMBRE DEL INVENTOR: SUSANNE C. ALDOUS
DIRECCION: GILLETTE, NJ 07933

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: MICHAEL W. FENNIE

NOMBRE DEL INVENTOR: MICHAEL W. FENNIE
DIRECCION: East Stroudsburg. PA 18301

/2
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TRADUCCION OFICIAL NO. 807/2009-.

Firmado en Bridgewater NJ, este dia 17 de Enero de 2008
FIRMADO: JOHN Z. HANG

NOMBRE DEL INVENTOR: JOHN Z. HANG

DIRECCION: HILLSBOROUGH, NJ 08844

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADQ: STANLY JOHN

NOMBRE DEL INVENTOR: STANLY JOHN
DIRECCION: BASKING RIDGE, NJ 07920

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: LAN MU

NOMBRE DEL INVENTOR: LAN MU

DIRECCION: BEDMINSTER, NJ 07921

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: BRIAN PEDGRIFT

NOMBRE DEL INVENTOR: BRIAN PEDGRIFT
DIRECCION: FLERNINGTON, NJ 08822

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADOC: JAMES R. PRIBISH

NOMBRE DEL INVENTOR: JAMES PRIBISH
DIRECCION: PISCATAWAY, NJ 08854
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TRADUCCION OFICIAL NO. 807/2009-.

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: BARBARA S. RAUCKMAN

NOMBRE DEL INVENTOR:BARBARA S. RAUCKMAN
DIRECCION: FLEMINGTON, NJ 08822

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADO: JEFFREY S. SABOL

NOMBRE DEL INVENTOR: JEFFREY S. SABOL
DIRECCION: BRIDGEWATER, NJ 08807

Firmado en Bridgewater NJ, este dia 16 de Enero de 2008
FIRMADQO: GRZEGORZ T. STOKLOSA

NOMBRE DEL INVENTOR:GRZEGORZ T. STOKLOSA
DIRECCION: HILLSBOROUGH, NJ 08844

Firmado en Bridgewater NJ, este dia 18 de Enero de 2008
FIRMADO: SUKANTHINI THURAIRATNAM

NOMBRE DEL INVENTOR: SUKANTHINI THURAIRATNAM
DIRECCION: BEDMINSTER, NJ 07921
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TRADUCCION OFICIAL NO. 807/2009-,

COPIA NOTARIAL AUTENTICA

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADO DE SOMERSET

A TODOS A QUIENES LOS PRESENTES LLEGUEN,

Yo TINA M. WISBESKI, POR MEDIO DEL PRESENTE CERTIFICO BAJO
JURAMENTO Y EL SELLO DE MI DESPACHO, QUE EL DOCUMENTO
ADJUNTO ES UNA COPIA VERDADERA DEL DOCUMENTO ORIGINAL CON EL
CUAL LO HE COMPARADO.

FIRMADO: TINA M. WISBESKI

ESTADOS UNIDOS DE AMERICA

ESTADO DE NEW JERSEY

CONADO DE SOMERSET

SUSCRITO Y JURADO ANTE MI EN BRIDGEWATER, NEW JERSEY, ESTE DIA
31 DE AGOSTO DE 2009

FIRMADO: NANCY J. INGRAM, NOTARIO PUBLICO, ESTADO DE NEW

JERSEY, CON COMISION HASTA EL 2 DE AGOSTO DE 2009.
HAY SELLO DEL NOTARIO.

10




TRADUCCION OFICIAL NO. 807/2009-,

APOSTILLA
CONVENIO DE LA HAYA DEL 5 DE OCTUBRE DE 1961
1. PAIS: ESTADOS UNIDOS DE AMERICA e

F I

EL PRESENTE DOCUMENTO PUBLICO 2 : %-—

HA SIDO FIRMADO POR: NANCY J. INGRAM EEZ

s
r!..e-\

3. ACTUANDO EN SU CAPACIDAD DE: NOTARIO PUBLTCD_' @g-NEW

JERSEY ==

4. LLEVA EL SELLO DE: NANCY J. INGRAM, NOTARIO d
CERTIFICADO oo
5. EN: TRENTON, NEW JERSEY ;L_:r ]
6.  EL: 9 DE SEPTIEMBRE DE 2009 %“’%@5’
7. POR: R.DAVID ROUSSEAU, TESORERO DE NEW J’E’rg"_”s@vp
8. BAJOELNO. A374113 § =
9. SELLO: DESPACHO DEL SECRETARIO DE ESTADO =

10. FIRMADO: {LEGIBLE.

CERTIFICADO NUMERO: 1152580210

LA TRADUCTORA OFICIAL
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(19) World Intelleciual Property Organization ';

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(43) International Publication Date
9 October 2008 (09.10.2008)

IO A0 0 0

(10) Internationzl Publication Number

WO 2008/121670 Al

(51)

(25)
(26)

(30}

(71)

(72)
(75)

International Patent Classification:

Cy70 239/28 (2006.01) CO7D 417714 (2006.01)
CO7D 4093/12 (2006.01) A6IK 31/506 (2006.01)
CO70 103/14 (2006.01) AGIP 29/00 (2006.01)
CO70 413/12 (2006.01)

International Application Number:
PCT/AUS2008/058347

International Filing Date: 27 March 2008 (27.03.2008)
Filing Langunage: Iinglish
Publication Language: English

Priority Data:

60/909,171 30 March 2007 (36.03.2007y  US
Applicunt (for all designated Siates excepr US): SANOFI-
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PYRIMIDINE HYDRAZIDE COMPOUNDS AS PGDS INHIBITORS
FIELD OF THE INVENTION

The present invention is directed to pyrimidine hydrazide compounds, their preparation,
pharmaccutical compositions containing these compounds, and their pharmaccutical use in the
treatment of discase states capable of being modulated by the inhibition of the prostaglandin D

synthase.
BACKGROUND OF THE INVENTION

Allergic rhinitis, the most common atopic disease. has un estimated prevalence ranging from
about 5 to about 22 percent of the general human population and is characterized by the
symptoms of sneczing, nasal discharge, and nasal congestion. These symptoms are believed
to be triggered by multiple mediators released from mast cells and other inflammatory cells.
Current therapies, such as antihistamines, deal effectively with the sneezing and nasal

discharge, but havc little cffect on congestion, which is a key symptom affecting the quality of

life of patients,

Local allergen challenge in patients with allergic rhinitis, bronchial asthma, allergic
conjunctivitis and atopic dermatitis has been shown to result in rapid elevation of
prostaglandin D2 “(PGD2)" levels in nasal and bronchial lavage fluids, tcars and skin
chamber fluids. PGDZ has many inflammatory actions, such as increasing vascular

permeability in the conjunctiva and skin, increasing nasal airway resistance, airway narrowing




10

20

30

U7

WO 2008/121670 PCT/US2008/058347
2.

and eosinophil infiltration into the conjunctiva and trachea. PGD?2 is the major
cyclooxygenase product of arachidonic acid produced from mast cells on immunological
challenge [Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberts LI 11,
Prostaglandin D2 generation after activation of rat and human mast cclls with anti-IgE, J.
Inmrunol 129, 1627-1631, 1982]. Activated mast cells, a major source of PGD2, are one of
the key players in driving the allergic response in conditions such as asthma, allergic rhinitis,
allergic conjunctivitis, allergic dermatitis and other discases [Brightling CE, Bradding P,
Pavord 1D, Wardlaw AJ, New Insights into the role of the mast cell in asthma, Clin. Exp.
Allergy 33. 550-556, 2003].

In the presence of sulfhydryl compounds, PGD?2 is formed by the isomerization of PGH2, a
common precursor of prostanoids, by catalytic action of prostaglandin D synthase “(PGDS)".
Therc arc two isoforms of the PGDS enzyme: L-PGDS; and H-PGDS. H-PGDS is a cytosolic
enzyme, which is distributed in the peripheral tissues, and which is localized in the antigen-
presenting cells, mast cells, megakaryocytes, and Th2 lymphocytes. The action of the product
PGD?2 1s mediated by G-protein coupled receptors: D prostaglandin “(DP)" and crTH2. See
(1) Prostaglandin D Synthase: Structure and Function. T. Urade und O. Hayaishi, Fitamin and
Hormones, 2000, 58, 89-120, (2) J. J. Murray, N. Engl. .J. Med., 1986 Sept. 25; 315(13):800,
and (3) Urade et. al., J. Imnnmology 168: 443-449, 2002,

We belicve that inhibiting the formation of PGD2 should have an cffect on nasal congestion
and, therefore, be of therapeutic benefit in allergic rhinitis. In addition, we believe that a
PGDS nhibitor should be of therapeutic benefit in a number of other indications such as

bronchial asthma.

PGDS inhibitors have been reported. The compound, HQL-79, is reported to be a weak
PGDS inhibitor, and is antiasthmatic in guinea pig and rat models (Matsusshita, et al., Jpn. J.
Pharamcol. 78: 11, 1998). The compound Tranilast is described as a PGDS inhibitor.
(Inhibitory Effect of Tranilast on Prostaglandin D Synthesase. K. Ikai. M. Jihara, K. Fujii,
and Y. Urade. Biochemical Pharmacology, 1989, 28, 2773-2676).
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SUMMARY OF THE INVENTION

The present invention is directed to a compound of formula (I):

(N

wherein:
R'is (C)-Cg)-alkyl optionally substituted one or more times independently by halo, hydroxy,
(C1-Ca)-alkoxy. or {C-Cy)-haloalkoxy, or
(C3-Ce)-cycloalkyl, aryl or heteroaryl, cach of which is optionally substituted one or
more times independently by halo, (Cy-Cs)-alkyl, hydroxy. (C,-Cs)-alkoxy,
(C-Cy)-haloalkyl or (C-Cy)-haloalkoxy;

R is hydrogen or (C1-Cy)-alkyl optionally substituted one or morc times by halo;

R’ is  hydrogen, alkyl, aryl or heteroaryl,

R'is hydrogen, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylsulfonyl. heteroarylsulfonyl.
-C(=0)-NY'Y? -C(=8)-NY'Y", R’, -C(=0)-R? or —-C(=S)-R®, wherein the aryl,
heteroary! or heterocyclyl moicty is optionally substituted onc or mare times
independently by R®, or

R* and R* together with the nitrogen atom to which they are attached form heterocyely!,
heterocyclenyl, heteroaryl, arylheterocyclyl. arylheterocylenyl, heteroarylheterocyclyl,
heteroarylhetercyclenyl, heterocyclylheteroaryl or heterocyclenylheteroaryl, each of
which is optionally substituted onc or more times independently by R®:

R%is cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, heterocyelenyl, or multicyclic
alkaryl, each of which is optionally substituted one or more times independently by R%:

L'is abond, -O-, -C(=0)-, -NH-C(=0)-, or (C-C>)-alkylene optionally substituted one or
more times by halo;

Ris cyano, nitro, halo, hydroxy, carboxy, Y'Y"N-, Y'Y*N-C(=0)-, Y'Y°N-SO,-,
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acyl, acyloxy, alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl,
or alkylsulfonyl, each of which is optionally substituted one or more times
independently by:
acyloxy, halo, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl,
Y'Y*N-, Y'Y*N-C(=0)-, Y'Y*N-SO,-,
aryl, aryloxy, aroyl, heteroaryl, heteroaryloxy, heteroaroyl, heterocyclyl,
heterocyclenyl, cycloalkyl, cycloalkenyl, or multicyclic alkaryl, each of
which is optionally substituted one or more timces independently by
alkyl, halo, haloalkyl, alkoxy, haloalkoxy, hydroxy, amino, alkylamino,
dialkylamino, carboxy, or alkoxycarbonyl, or
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, hetcroaryloxy, heterocyclyl,
heterocyclenyl, cycloalkyl, cycloalkenyl, or multicyclic alkaryl, each of which
is optionally substituted one or more times independently by alkyl, haloalkyl,
halo, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, Y'Y*N-, or
- Y'Y*N-S0»-,
wherein the heterocyclyl, heterocyclenyl, cycloalkyl, cycloalkenyl, or multicyclic
alkaryl moicty of R® is also optionally substituted one or more times
independently by oxo;
Y' and Y* are each independently:
hydrogen, alkylsulfonyl, aroyl, heteroaroyl, or
alkyl optionally substitutcd onc or more times independently by hydroxy, carboxy,
halo, amino, alkylamino, dialkylamino, alkoxy, heterocyclyl, aryl or heteroaryl,
or
Y'and Y~ together with the nitrogen atom to which they are attached form heterocyclyl;

or a hydrate, solvatc or N-oxide thercof, or a pharmaceutically acceptable salt thereof.

Another aspecet of the present invention is a pharmaceutical composition comprising a
pharmaceutically effective amount of a compound according to formula (1), or a hydrate,
solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof, in admixture with a

pharmaceutically acceptable carrier.

Another aspect of the present invention is directed to a method of treating allergic and/or

inflammatory disorders, particularly disorders such as allergic rhinitis, asthma and/or chronic
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obstructive pulmonary disease (COPD) in a patient in nced thereof by administering to the
patient a compound according to formula (1), or a hydrate, solvate or N-oxide thereof, or a

pharmaceutically acceptable salt thereof,
DETAILED DESCRIPTION OF THE INVENTION

Definition of Terms
As uscd above, and throughout the description of the invention, the following terms unless

otherwisc indicated, shall be understood to have the following meanings:

“Acyl” means H-CO- or (aliphatic or cycly)-CO-. Particular acyl includes lower alkanoyl
that contains a lower alkyl. Exemplary acyl includes formyl, acetyl, propanoyl, 2-

methylpropanoyl, butanoyl, palmitoyl, acryloyl, propynoyl, and cyclohexylcarbonyl.
“Acyloxy” means acyl-O-.

“Alkeny!™ means a straight or branched aliphatic hydrocarbon group containing a carbon-
carbon double bond and having 2 to about 15 carbon atoms. Particular alkenyl has 2 to about
12 carbon atoms. More particular alkenyl has 2 to about 4 carbon atoms. Branched means that
one or more lower'alkyl groups such as methyl, ethyl or propyl are attached to a linear alkenyl
chain. “Lower alkenyl” mcans about 2 to about 4 carbon atoms in the chain that may be
straight or branched. Exemplary alkenyl includes ethenyl. propenyl, n-butenyl, i-butenyl, 3-

methylbut-2-enyl, n-pentenyl, heptenyl, octenyl, eyclohexylbutenyl, and decenyl.

“Alkoxy” means alkyl-O-. Exemplary alkoxy includes methoxy, ethoxy, n-propoxys, i-

propoxy, #-butoxy, and heptoxy.

“Alkoxycarbonyl™ means alkyl-O-CO-. Exemplary alkoxycarbonyl includes

methoxycarbonyl, ethoxycarbonyl, and r-butyloxycarbonyl.

“Alkyl” means straight or branched aliphatic hydrocarbon having 1 to about 20 carbon atoms.
Particular alkyl has 1 to about 12 carbon atoms. More particular alkyl is Jower alkyl.

Branched means that one or more lower alkyl groups such as methyl, ethyt or propyl are

30
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attachcd to a linear alkyl chain. “Lower alkyl” mcans 1 to about 4 carbon atoms in a linear

alkyl chain that may be straight or branched.

“Alkylamino™ means alkyl-NH-. Particular alkylamino is (C,-Cs)-alkylamino. Exemplary

alkylamino includes methylamino and ethylamino.

“Alkylsulfinyl™ means alkyl-SO-. Particular atkylsulfonyl is (C-Ce)-alkylsulfiny!.
Exemplary alkylsulfinyl includes CH2-SO-, and CH:CH->-SO-.

“Alkylsulfonyl™ means alkyl-SO.-.  Particular alkylsulfonyl is (C1-Cq)-alkylsulfonyl.
Exemplary alkylsulfonyl includes CH3-SO:-, and CH:CH:-SO;-.

“Alkylthio™ means an alkyl-S-. Exemplary alkylthio includes CH;-S-.

“Alkynyl” means straight or branched aliphatic hydrocarbon containing a carbon-carbon triple
bond and having 2 to about 15 carbon atoms. Particutar alkynyl has 2 to about 12 carbon
atoms. Morc particular alkynyl has 2 to about 6 carbon atoms. Branched means that one or
more lower alkyl such as methyl, ethy! or propyl are attached to a lincar alkynyl chain.
“Lower alkynyl™ means 2 to about 4 carbon atoms in a linear alkynyl chain that may be
straight or branched. Exemplary alkynyl includes ethynyl, propynyl, n-butynyl, 2-butynyl, 3-

mcthylbutynyl, n-pentynyl, heptynyl, octynyl, and decynyl.
“Aroy!” means aryl-CO-. Excemplary aroy! includes benzoyl. and 1-and 2-naphthoyt.

“Aryl” means an aromatic monocyclic or multicyclic ring system of about 6 to about 14

carbon atoms. Particular aryl include about 6 to about 10 carbon atoms. Exemplary aryl

include phenyl and naphthyl.

“Arylcycloalkenyl” means a fused aryl and cycloalkenyl. Particular arylcycloalkenyl is one
wherein the aryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 7 ring
atoms. An arylcycloalkenyl is bonded through any atom of the cycloalkenyl moiety thereof

capable of such bonding. Excmplary arylcycloalkenyl includes 1,2-dihydronaphthylenc and

indene.
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“Arylcycloalkyl” means a fused aryl and cycloalkyl. Particular arylcycloalkyl is one wherein
the aryl thereof is phenyl and the cycloalkyl consists of about 5 to about 6 ring atoms. An
arylcycloalkytl is bonded through any atom of the cycloalkyl moicty thereof capable of such

bonding. Exemplary arylcycloalkyl includes 1,2,3,4-tetrahydro-naphthylene.

“Arytheterocyclenyl” means a fused aryl and heterocyclenyl. Particular arylheterocyclenyl is
one wherein the aryl thercof is phenyl and the heterocyclenyl consists of about 5 to about 6
ring atoms. An arylheterocyclenyl is bonded through any atom of the heterocyclenyl thercof
capable of such bonding. The designation of thc aza. oxa or thio as a prefix before the
heterocyclenyl portion of the arylheterocycleny! defines that at least a nitrogen, oxygen or
sulfur atom is present, respectively, as a ring atom. The nitrogen atom of an
arylheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the
heterocyclenyl portion of the arylheterocyclenyl may also be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary arylheterocyclenyl includes 3H-
indolinyl, 1H-2-oxoquinolyl, 2H-1-oxeisoquinolyl, 1.2-di-hydroquinolinyl, 3,4-

dihydroquinolinyl, 1,2-dihydroisoquinolinyl, and 3,4-dihydroisoquinolinyl.

“Arylheterocyclyl™ means a fused aryl and heterocyclyl. Particular heterocyclylaryl is one
wherein the aryl thereof is phenyl and the heterocyclyl consists of about 5 to about 6 ring
atoms. An arylhetcrocyclyl is bonded through any atom of the heterocyclyl moicty thercof
capable of such bonding. The designation of the aza, oxa or thio as a prefix before
heterocyclyl portion of the arylheterocyclyl defines that at least a nitrogen. oxygen or sulfur
atom is present, respectively, as a ring atom. The nitrogen atom of an arylheterocyclyl may
be a basic nitrogen atom. The nitrogen or sulfur atom of the heterocyclyl portion of the
arylheterocyclyl may also be optionally oxidized to the corresponding N-oxide, S-oxide or
S.S-dioxide. Exemplary arylheterocyelyl includes indolinyl, 1,2.3 4-tetrahydroisoquinoline,
1.2.3,4-tetrahydroquinoline, 1H-2,3-dihydroisoindol-2-yl. 2.3-dihydrobenz[flisoindol- 2-yi,

and 1,2,3.4- tetrahydrobenz[g]-isoquinolin-2-yl,

“Aryloxy” means an aryl-O-. Excmplary aryloxy includes phenoxy and naphthoxy.
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“Compounds of the present invention”, and cquivalent expressions, are meant to cmbrace
compounds of Formula (1) as hereinbefore described, the hydrates, solvates and N-oxidcs
thereof, and the pharmaceutically acceptable salts thereof, where the context so permits.
Similarly, reference to intermediates, whether or not they themselves are claimed, is meant to

embracc their salts, N-oxides and solvates, where the context so permits.

“Cycloalkenyl” means a non-aromatic mono- or multicyclic ring system of about 3 to about

10 carbon atoms, particularly of about 5 to about 10 carbon atoms, and which containg at lcast

onc carbon-carbon double bond. Particular rings of the ring system include about 5 to about 6
ring atoms; and such particular ring sizes arc also referred to as “lower”. Excmplary
monocyclic cycloalkenyl includes cyclopentenyl, cyclohexenyl, and cycloheptenyl. An

exemplary multicyclic cycloalkenyl is norbornylenyl.

“Cycloalkenylaryl” means a fused aryl and cycloalkenyl. Particular cycloalkenylaryl is one
wherein the aryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 6 ring
atoms. A cycloatkenylaryl is bonded through any atom of the aryl moiety thereof capable of

such bonding. Exemplary cycloalkenylaryl includes 1,2-dihydronaphthylenc and indene.

“Cycloalkenylheteroaryl™ means a fused heteroaryl and cycloalkenyl. Particular
cycloalkenylheteroaryl is one wherein the heteroaryl thereof consists of about 5 to about 6
ring atoms and the cycloalkenyl consists of about 5 to about 6 ring atoms. A
cycloatkenylheteroaryl is bonded through any atom of the heteroary! thercof capable of such
bonding. The designation of the aza, oxa or thio as a prefix before heteroaryl portion of the
cycloalkenylheteroaryl defincs that at least a nitrogen, oxygen or sulfur atom is present,

respectively, as a ring atom. The nitrogen atom of a cycloalkenylheteroaryl may be a basic

nitrogen atom. The nitrogen atom of the heteroaryl portion of the cycloalkenylhcteroaryl may

also be optionally oxidized to the corresponding N-oxide. Excemplary cycloalkenylheteroaryl
includes 5,6- dihydroquinolyl, 5,6-dihydroisoquinolyl. 5.6-dihydroquinoxalinyl, 5,6-
dihydroquinazolinyl, 4,5- dihydro-1H -benzimidazolyl, and 4,5-di-hydrobenzoxazolyl.

“Cycloalkyl” means a non-aromatic mono- or multicyclic saturated ring system of about 3 to
about 10 carbon atoms, particularly of about 5 to about 10 carbon atoms. Particutar ring

systems include about 5 to about 7 ring atoms: and such particular ring systems are also

55
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referred to as “lower”. Exemplary monocyclic cycloalkyl includes cyclopentyl, cyclohexyl,
and cycloheptyl. Exemplary multicyclic cycloalkyl includes t-decalin, norbormyl, and

adamant-(1- or 2-)yl.

“Cycloalkylaryl” means a fused aryl and cycloalkyl. Particular cycloalkylaryl is one wherein
the aryl thereof is phenyl and the cycloalkyl consists of about 5 to about 6 ring atoms. A
cycloalkylaryl is bonded through any atom of the cycloalkyl moicty thercof capable of such

bonding. Exemplary cycloalkylaryl includes 1,2,3,4-tetrahydro-naphthylene.

*Cycloalkylhetcroaryl” means a fuscd heteroaryl and cycloalkyl. Particular
cycloalkylheteroaryl is one wherein the heteroaryl thereof consists of about 5 to about 6 ring
atoms and the cycloalkyl consists of about 5 to about 6 ring atoms. A cycloalkytheteroaryl is
bonded through any atom of the hetcroaryl thereof capable of such bonding. The designation
of the aza, oxa or thio as a prefix before heteroaryl portion of the fused cycloalkytheteroaryl
defines that at [east a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom.
The nitrogen atom of a cycloalkylheteroaryl may be a basic nitrogen atom. The nitrogen atom
of the hetcroanl“yl portion of the cycloalkylheteroaryl may also be optionally oxidized to the
corresponding N-oxide. Exemplary cycloalkylheteroaryl includes 5,6,7,8-
tetrahydroquinolinyl, 5,6,7,8-tetra-hydroisoquinolyl, 5.6.7.8-tetrahydroquinoxalinyl. 5,6,7,8-
tetrahydroquinazolyl, 4,5,6,7-tetrahydro-1H-benzimidazolyl, and 4,5,6,7-

tetrahydrobenzogazolyl.
“Cyclyl” means cycloalkyl, cycloalkenyl, heterocyclyl or heterocyclenyl.

“Dialkylamino” means (alkyl)-N-. Particular dialkylamino is (Ci-Cealkyl);-N-. Exemplary

dialkylamino groups include dimethylamino, diethylamino and methylethylamino.

“Halo™ or “halogen” mcans fluoro, chloro, bromo, or ioda. Particular halo or halogen is

fluoro or chloro.

“Haloalkoxy” means alkoxy substituted by one to three halo groups. Particular haloalkoxy are
loweralkoxy substituted by onc to three halogens. Most particular haloalkoxy arc lowcralkoxy

substituted by onc halogen.
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“Haloalkyl” means alky! substituted by one to threc halo groups. Particular haloalkyl arc
loweralky! substituted by onc to three halogens. Most particular haloalkyl arc lowceralkyl

substituted by onc halogen.

“Heteroaroyl” means heteroaryl-CO-. Exemplary heteroaroyl includes thiophenoyl,

nicotinoyl, pyrrol-2-ylcarbonyl, and pyridinoy!.

“Hetcroaryl” means an aromatic monocyclic or multicyclic ring system of about 5 to about 14
carbon atoms, in which one or morc of the carbon atoms in the ring system is/are hetero
element(s) other than carbon, for example nitrogen, oxygen or sulfur. Particular aromatic ring
systems include about 5 to about 10 carbon atoms, and include 1 to 3 heteroatoms. More
particular ring sizes of rings of the ring systcm include about 5 to about 6 ring atoms. The
designation of the aza, oxa or thio as a prefix before heteroaryl defines that at least a nitrogen,
oxygen or sulfur atom is prescnt, respectively, as a ring atom. A nitrogen atom of a heteroaryl
may be a basic nitrogen atom and may also be optionally oxidized to the correspending N-
oxide. When a heteroaryl is substituted by a hydroxy group, it also includes its corresponding
tautomer. Exemplary heteroaryl includes pyrazinyl, thienyl, isothiazolyl, oxazolyl, pyrazolyl,
furanyl, pyrrolyl, 1.2,4-thiadiazolyl, pyridazinyl, quinoxalinyl, phthalazinyl, imidazo[1,2-
alpyridine, imidazo[2,1-b}thiazolyl, benzofuranyl, azaindolyl, benzimidazolyl, benzothienyl,
thicnopyridyl, thicnopyrimidyl, pyrrolopyridyl. imidazopyridyl, benzoazaindolyl, 1.2,4-
triazinyl, benzothiazolyl, imidazolyl, indolyl, indolizinyl, isoxazolyl, isoquinelinyl,
isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl,

quinazolinyl, quinolinyl, 1.3,4-thiadiazolyl, thiazolyl, thienyl, and triazolyl.

“Hetcroarylalkyl™ mcans heteroaryl-alkyl-. Particular heteroarylalkyl contains a (C,-Cy)-alkyl
moicty. Exemplary heteroarylalkyl includes tetrazol-5-ylmethyl.

“Hetcroarylcycloalkenyl” means a fused heteroaryl and cycloalkenyl. Particular
heteroarylcycloalkenyl is onc wherein the heteroaryl thereof consists of about 5 to about 6
ring atoms and the cycloalkenyl consists of about 5 to about 6 ring atoms. A
hcteroarylcycloalkenyl is bonded through any atom of the cycloalkenyl thercof capable of

such bonding. The designation of the aza, oxa or thio as a prefix before heteroaryl portion of

3
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the heteroarylcycloalkenyl defines that at [cast a nitrogen, oxygen or sulfur atom 1s present,
respectively, as a ring atom. The nitrogen atom of a heteroarylcycloalkenyl may be a basic
nitrogen atom. The nitrogen atom of the heteroaryl portion of the heteroarylcycloalkenyl may
also be optionally oxidized to the corresponding N-oxide. Excmplary heteroarylcycloalkenyl
includes 5,6- dihydroquinolyl, 5,6-dihydroisoquinolyl, 5,6-dihydroquinoxalinyl, 5,6-
dih);droquinazolinyl, 4.5- dihydro-1H-benzimidazolyl, and 4,5-di-hydrobenzoxazolyl.

“Hetcroarylcycloalky!” means a fusced heteroaryl and cycloalkyl. Particular
hetcroarylcycloalkyl is one whercin the heteroaryl thercof consists of about 5 to about 6 ring
atoms and the cycloalkyl consists of about 5 to about 6 ring atoms. A heteroarylcycloalkyl is
bonded through any atom of the cycloalkyl thercof capable of such bonding. The designation
of the aza, oxa or thio as a prefix before heteroaryl portion of the fused heteroarylcycloalkyl .
defines that at least a nitrogen, oxygen or sulfur atom is present, respectively, as 4 ring atom.
The nitrogen atom of a heteroarylcycloalkyl may be a basic nitrogen atom. The nitrogen atom
of the heteroaryl portion of the heteroarylcycloalkyl may also be optionally oxidized to the
corresponding N-oxide. Exemplary heteroaryleycloalkyl includes 5.6,7.8-
tetrahydroquinolinyl, 5,6,7.8-tetra-hydroisoquinolyl, 5.6,7.8-tetrahydroquinoxalinyl, 5,6,7.8-
tctrahydroquinazolyl, 4.5,6,7-tctrahydro-1H-benzimidazolyl, and 4,5,6,7-

tetrahydrobenzoxazolyl

“Heteroarylheterocyclenyl”™ means a fused heteroaryl and heterocyclenyl. Particular
heteroarylhcterocyclenyl is one wherein the hetcroaryl thereof consists of about 5 to about 6
ring atoms and the hetcrocycleny! consists of about 5 to about 6 ring atoms. A
heteroarylheterocyclenyl is bonded through any atom of the heterocyclenyl thereof capable of
such bonding. The designation of the aza, oxa or thio as a prefix before the heteroaryl or
heterocyclenyt portion of the hetcroarylheterocyclenyl defines that at least a nitrogen, oxygen
or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a
heteroarylazahetcrocyclenyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the
heteroaryl or heterocyclenyl portion of the heteroarylheterocyclenyl may alse be optionally
oxidized to the corresponding N-oxide, S- oxide or S.S-dioxide. Exemplary
heteroarylheterocyclenyl includes 7.8-dihydro[1,7]naphthyridinyl, 1,2-dihydro[2,7]-
naphthyridinyl, 6,7-dihydro-3H -imidazo [4,5-c]pyridyl, 1,2-dihydro-1,5-naphthyridinyl, 1 ,2-



15

30

WO 2008/121670 PCT/US2008/058347
-12-

dihydro-1,6-naphthyridinyl, 1,2-dihydro-1.7 -naphthyridinyl, 1,2-dihydro-1 .8-naphthyridinyl,
and 1,2-dihydro-2.6-naphthyridinyl.

“Hcetcroarylheterocyclyl™ means a fuscd heteroaryl and heterocycly!l. Particular
heteroarylheterocyclyl is one wherein the heteroaryl thereof consists of about 3 to about 6 ring
atoms and the heterocyclyl consists of about 5 to about 6 ring atoms. A
heteroarylheterocyclyl is bonded through any atom of the hetcrocyclyl thereof capable of such
bonding. The designation of the aza, oxa or thio as a prefix before the heteroaryl or
heterocyclyl portion of the fused heteroarylheterocycly! defines that at least a nitrogen,
oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a fused
heteroarylheterocyclyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the
heteroaryl or hetcrocyclyl portion of the heteroarylheterocyclyl may also be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary
heteroarylheterocyclyl includes 2,3-dihydro-IH-pyrrol[3,4-b]quinolin-2-yl, 1,2,3.4-
tetrahydrobenz [b][1,7]naphthyridin-2-yl, 1.2,3.4-tetrahydrobenz{b][ 1,6]naphthyridin-2-yt,
1,2,3,4-tetra-hydro-9H-pyrido[3,4-bJindol-2yl, 1,2,3,4-tctrahydro-9H-pyrido[4,3-b]indol-2yl,
2,3-dihydro-1H-pyrrolo{3,4-b Jindol-2-yl, 1H-2,3.4,5-tctrahydroazepino[3.4-b]indol-2-y1, 1H-
2,3,4,5-tetra-hydroazepino[4,3-bJindol-3-yl, 1H-2,3,4,5-tetrahydroazepino[4,5-b]indol-2 yl,
5,6.7,8-tetra-hydro[ 1,7]naphthyridyl, 1,2,3.4-tetrhydro[2.7]naphthyridyl, 2,3-
dihydro[1,4]dioxino[2.3-b]pyridyl, 2,3-dihydro-[I,4]dioxino[2,3-b]pyridyl, 3.4-dihydro-2H-I-
oxa[4,6]diazanaphthalcnyl, 4,5.6,7- tetrahydro-3H-imidazo[4,5-cJpyridyl, 6,7-
dihydro[5,8]diazanaphthalenyl, 1,2,3 4-tctrahydro[1,5]-naphthyridinyl, 1,2,3.4-

tctrahydro[1,6 Jnaphthyridinyl, 1,2,3.4-tetrahydro[1,7]naphthyridinyl, 1,2,3,4-
tetrahydro[1,8]naphthyridinyl, and 1,2,3,4-tetra-hydro[2,6 Jnaphthyridiny].

“Heteroaryloxy™ means hetcroaryl-O- . Exemplary hetcroaryloxy includes pyridyloxy.

“Hetcrocyclenyl” means a non-aromatic monocyclic or multicyclic hydrocarbon ring system
of about 3 to about 10 carbon atoms, in which one or more of the carbon atoms in the ring
system is/are hetero clement(s) other than carbon, for example nitrogen, oxygen or sulfur
atoms, and which contains at least one carbon-carbon double bond or carbon-nitrogen doublc
bond. A particular non-aromatic ring system includes about 5 to about 10 carbon atoms, and |

to 3 heteroatoms. More particular ring sizes of rings of the ring system include about 5 to
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about 6 ring atoms; and such particular ring sizes are also referred to as “lower”. The
designation of the aza, oxa or thio as a prefix before heterocycleny! defines that at least a
nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of
a heterocyclenyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the
heterocyclenyl may also be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-
dioxide. Exemplary monocyclic azaheterocyclenyl includes 1,2,3 4-tetrahydrohydropyridyl,
1,2-dihydropyridyl, I,4-dihydropyridyl, 1,2,3,6-tetra-hydropyridy!, 1,4,5,6-tetrahydro-
pyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, and 2-pyrazolinyl. Exemplary
oxaheterocyclenyl includes 3,4-dihydro-2H-pyran, dihydrofuranyl, and fluorodihydro-furanyl.
An excmplary multicyclic oxaheterocyclenyl is 7-oxabicyclo[2.2.1Theptenyl. Exemplary

monocyclic thicheterocyclenyl includes dihydrothiophenyl and dihydrothiopyranyl.

“Hetcrocyclenylaryl” means a fused aryl and heterocyclenyl. Particular heterocyclenylaryl is
one wherein the aryl thereof is phenyl and the heterocyclenyl consists of about 5 to about 6
ring atoms. A heterocyclenylaryl is bonded through any atom of the aryl thereof capable of
such bonding. The designation of the aza, oxa or thio as a prefix before heterocyclenyl
portion of the fused heterocyclenylary! defines that at lcast a nitrogen, oxygen or sulfur atom
1s present, respectively, as a ring atom. The nitrogen atom of a heterocyclenylaryl may be a
basic nitrogen atom. The nitrogen or sulfur atom of the heterocyclenyl portion of the
heterocyclenylaryl may also be optionally oxidized to the corresponding N-oxide, S-oxidc or
S.S-dioxide. Excmplary heterocyclenylaryl include 3H-indolinyl, IH-2-oxoquinolyl, 2H-1-
oxoisoquinolyl, 1,2-di-hydroquinolinyl, 3,4-dihydroquinolinyl, 1,2-dihydroisoquinolinyl, and

3,4-dihydroisoquinoliny.

“Heterocyclenylheteroaryl” means a fused heteroaryl and heterocycleny!. Particular
hcterocyclenylheteroaryl is one wherein the heteroaryl thereof consists of about 3 to about 6
ring atoms and the heterocyclenyl consists of about 5 to about 6 ring atoms. A
heterocyclenylhetcroaryl is bonded through any atom of the heteroaryl thereof capuble of such
bonding. The designation of the aza, oxa or thio as a prefix before the heteroaryl or
heterocyclenyl portion of the heterocyclenylheteroaryl define that at lcast a nitrogen. oxygen
or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of an
azahcterocyclenylhetcroaryl may be a basic nitrogen atom. The nitrogen or sulfur atom of the

heteroaryl or heterocyclenyl portion of the heterocyclenylheteroaryt may also be optionally
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oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary
hetcrocyclenylheteroaryl includes 7.8-dihydro[1,7]naphthyridinyl, 1,2-dihydro[2,7]-
naphthyridinyl, 6,7-dihydro-3H-imidazo[4,5-c]pyridy!, 1,2-dihydro-I,5-naphthyridinyl, 1 ,2-
dihydro-1,6-naphthyridinyl, 1,2-dihydro-l,7-naphthyridinyl, 1.2-dihydro-1,&-naphthyridinyl
and 1,2-dihydro-2,6-naphthyridinyl.

“Heterocyclyl” means a non-aromatic saturated monocyclic or multicyclic ring system of
about 3 to about 10 carbon atoms, in which one or morc of the atoms in the ring system is/arc
hetero element(s) other than carbon, for cxample nitrogen, oxygen or sulfur. A particular ring
system contains about 5 to about 10 carbon atoms, and from | to 3 heteroatoms. Particular
ring sizes of the ring systcm include about 5 to about 6 ring atoms; and such particular ring
sizes are also referred to as “lower”. The designation of the aza, oxa or thio as a prefix before
heterocyclyl define that at least a nitrogen, oxygen or sulfur atom is present respectively as a
ring atom. The nitrogen atom of a heterocyclyl may be a basic nitrogen atom. The nitrogen
or sulfur atom of the heterocyclyl may also be optionally oxidized to the corresponding N-
oxide, S-oxide or S.S-dioxide. Exemplary monocyclic heterocyclyl includes piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-

dioxanyl, THFyl, tetrahydrothiophenyl, and tetrahydrothiopyranyl.

“Heterocyclylaryl” means « fused aryl and heterocyclyl. Particular heterocyclylaryl is one
wherein the aryl thercof is phenyl and the heterocycely! consists of about 5 to about 6 ring
atoms. A heterocyclylaryl is bonded through any atom of the aryl moicty thercof capable of
such bonding. The designation of the aza, oxa or thio as a prefix before heterocyclyl portion
of the heterocyclylaryl defines that at least a nitrogen, oxygen or sulfur atom is present,
respectively, as a ring atom. The nitrogen atom of a heterocyclylaryl may be a basic nitrogen
atom. The nitrogen or sulfur atom of the heterocyclyl portion of the heterocyclylaryl may
also be optionally oxidized to the corresponding N-oxide, S-oxide or S.S-dioxide. Exemplary
heterocyclylaryl includes indolinyl, 1,2,3.4-tctrahydroisoquinoline, 1,2,3,4-
tetrahydroquinoline, 1H-2,3-dihydroisoindol-2-yl, and 2.3-dihydrobenz[f]isoindol-2-yl, and
1,2,3,4- tetrahydrobenz[g]-isoquinolin-2-yl.

“Heterocyelylheteroaryl™ means a fused heteroaryl and heterocyelyl. Particular

heterocyclylheteroaryl is one wherein the hetcorary! thereof consists of about 5 to about 6 ring
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atoms and the heterocyclyl consists of about 5 to about 6 ring atoms. A
heterocyclylhctcroaryl is bonded through any atom of the heteroaryl thereof capable of such
bonding. The designation of thc aza, oxa or thio as a prefix before the heteroaryl or
heterocyclyl portion of the heterocyclylheteroaryl defines that at least a nitrogen, oxygen or
sulfur atom 1s present, respectively, as a ring atom. The nitrogen atom of a
heterocyclylhetcroaryl may be a basic nitrogen atom. The nitrogen or sulfur atom of the
heteroaryl or hetcrocyclyl portion of the hetcrocyclylheteroaryl may also be optionally
oxidized to the corresponding N-oxide, S-oxidc or §,S-dioxide. Exemplary
hetcrocyclylheteroaryl includes 2,3-dihydro-1H-pyrrol[3,4-b]quinolin-2-yl, 1,2,3 4-
tetrahydrobenz [b][1,7]naphthyridin-2-yl, 1,2,3,4-tetrahydrobenz[b][ I ,6Inaphthyridin-2-yt,
1,2.3,4-tctra-hydro-9H-pyrido[3.4-blindol-2yl, 1,2.3,4-tctrahydro-9H-pyrido[4,3-b]indol-2yl,
2,3-dihydro-1H-pyrroto[3,4-b Jindol-2-yl, 1H-2,3.4,5-tctrahydroazepina[ 3,4-bJindol-2-yl, 1H-
2,3,4,5-tetra-hydroazepino[4,3-b]indol-3-yl, 1H-2,3,4,5-tetrahydroazepinof4,5-b]indol-2-yl,
5.6,7,8-tetra-hydro[ 1,7]naphthyridy!, 1,2,3,4-tetrhydro[2.7]naphthyridyl, 2,3-
dihydro[1,4]dioxino[2,3-b]pyridyl, 2,3-dihydro-[1.4]dioxino[2,3-b]pyridyl, 3,4-dihydro-2H-I-
oxa[4,6]diazanaphthalenyl, 4,5,6,7- tetrahydro-3H-imidazo[4,5-c]pyridyl, 6,7-
dihydro[5,8]diazanaphthalenyl, 1,2,3.4-tctrahydro[1,5]-naphthyridinyl, 1,2,3,4-
tetrahydro[!,6]naphthyridinyl, 1,2,3,4-tctrahydro[1,7]naphthyridinyl, 1,2.3,4-
tetrahydro[1,8]naphthyridinyl, and 1,2,3,4-tetra-hydro[2,6naphthyridinyl.

“Multicyclic alkaryl” mcans a multicyclic ring system including at least onc aromatic ring
fused to at Icast one non-aromatic ring that may be saturated or unsaturated, and may also
contain in the ring system one or more hetcroatoms, such as nitrogen, oxygen or sulfur.
Exemplary multicyclic alkaryl includes arylcycloalkenyl, arylcycloalkyl, arylheterocyclenyl,
arylhcterocyclyl, cycloalkenylaryl, cycloalkylaryl, cycloalkenylhetcroaryl,
cycloalkylhcteroaryl, heteroaryleycloalkenyl, heteroaryleycloatkyl, heteroarylheterocyclenyl,
heteroarylhcterocyclyl, heterocyclenylaryl, heterocyclenylheteroaryl, heterocyclylaryl, and
heterocyclylheteroaryl. Particular multicyclic alkaryl groups are bicyclic rings that include
one aromatic ring fuscd to one non-aromatic ring and that also may contain in the ring system

one or morc heteroatoms. such as nitrogen, oxygen or sulfur.

“Paticnt™ includes human and other mammals.
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"Pharmaccutically acceptable salts” refers to the non-toxic, morganic and organic acid
addition salts, and base addition salts, of compounds of the present invention. These salts may
be preparcd 7z sizie during the final isolation and puritication of the compounds or by
separately reacting the purified compound in its fice base form with a suitable organic or
inorganic acid and isolating the salt thus formed. In some cascs, the compounds themselves
are capable of self-protonating basic sites on the molecule and forming an internal amphoteric

salt.

Excmplary acid addition salts include the hydrobromide, hydrochloride, sulfate, bisulfate,
phosphate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate,
naphthylate, mesylate, glucoheptonate, lactiobionate, sulfamates, malonates, salicylates,
propionates, methylene-bis-B-hydroxynaphthoates, gentisates, iscthionates, di-p-
toluoyltartrates, mcthanesulfonates, cthancsulfonates, benzenesulfonates, p-toluenesulfonates,
cyclohexylsulfamates and laurylsulfonate salts. See, for cxample S.M. Berge, ct al.,

"Pharmaccutical Saits," J. Pharm. Sci., 66, 1-19 (1977) that 1s incorporated hercin by

reference. Basc addition salts can also be prepared by scparatcely reacting the purified
compound in its acid form with a suitable organic or inorganic basc and isolating the salt thus
formed. Base addition salts include pharmaceutically acceptable metal and amine salts.
Suitable metal salts include the sodium, potassium, calcium, barium, zinc, magnesium, and
aluminum salts. A particular basc addition salt is sodium salt or potassium salt. Suitable
inorganic base addition salts arc prepared from metal bases which include sodium hydride,
sodium hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium
hydroxide, magnesium hydroxide, and zinc hydroxide. Suitable amine base addition salts are
prepared from amincs which have sufficient basicity to form a stable salt, and particularly
include those amines which arc frequently used in medicinal chemistry because of their low
toxicity and acceptability for medical use. Exemplary amin includes ammonia,
ethylenediamine, N-methyi-glucamine, lysine, arginine. ornithine, choline, N,N'-
dibenzylethylenediamine, chloroprocaine, diethanolaminc, procaine, N-
benzylphenethylamine, dicthylamine, piperazine, tris(hydroxymethyl)-aminomethanc,
tetramethylammonium hydroxide, tricthylamine, dibenzylamine, ephenamine,

dchydroabictylamine, N-cthylpiperidine, benzylaming, tetramethylammonium,
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tetracthylammonium. methylamine, dimethylamine, trimethylamine, ethylamine, basic amino

acids, ¢.g., lysine and arginine, and dicyclohexylamine.

"Solvate" means a physical association of a compound of the present invention with one or
more solvent molecules. This physical association includes hydrogen bonding. In certain
instances, the solvate will be capable of isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of the crystalline solid. "Solvate"
encompasses both solution-phase and insoluble solvates. Particular solvates include hydratcs,

cthanolates, and methanolates.

“Substituted one or more times independently” means substituted one or more times by same
or different substituent groups, particularly substituted one, two or three times by same or

different substituent groups.

Particular Embodiments of the Invention
One particular cmbodiment of the invention is a compound of formula (I} whercin R' is aryl
or heteroaryl, cach of which is optionally substituted one or more times independently by
halo. (Cy-Ce)-alkyl, hydroxy, (C-Cs)-alkoxy, (C;-Ca)-haloalkyl or (C,-Ca)-haloalkoxy. or a

hydrate, solvate or N-oxide thereof, or a pharmuceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein R is
phenyl or five or six membered heteroaryl, each of which is optionally substituted one or more
times independently by halo, (C,-Ce)-alkyl, hydroxy, or (C-Ce)-alkoxy, or a hydrate, solvate

or N-oxidc thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention ts a compound of formula (1) whercin R' is
phenyl, pyridyl. pyrimidinyl, thiazolyl, or oxodiazolyl, each of which is optionally substituted
onc or more times independently by halo, (C-Cg)-alkyl, hydroxy, or (C,-Cg)-alkoxy, or a

hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof,

Another particular cmbodiment of the invention is a compound of formula (1) wherein R is

phenyl, pyridy! or pyrimidinyl, each of which is optionally substituted independently at the

AIDES
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ortho or meta position by halo, (C,-Cs)-alkyl, hydroxy, or (C;-Cs)-alkoxy, or a hydrate,

solvate or N-oxidc thercof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein R' is
pheny! optionally substituted independently at the ortho or meta position by halo, or a hydrate,

solvate or N-oxide thereof, or a pharmaccutically acceptable salt thereof.

Another particular cmbodiment of the invention is a compound of formula (1) wherein R' is

pyridyl, or a hydrate, solvatc or N-oxide thercof, or a pharmaceutically acceptable salt thercof.

Another particular embodiment of the invention is a compound of formula (1) wherein R* is
hydrogen, methyl or trifluoromethyl, or a hydrate solvatc or N-oxide thercof, or a

pharmaccutically acceptable sait thereof.

Another particular cmbodiment of the invention is a compound of formula (I) wherein R? is
hydrogen. or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt

thercof.

Another particular embodiment of the invention is a compound of formula (1) wherein R* is

methyl, or a hydrate, solvate or N-oxide thereof, or « pharmaceutically acceptable salt thereof,

Another particular cmbodiment of the invention is a compound of formula (1) wherein L' is a
bond, -O-, -C(=0)-, or -NH-C(=0)-, or a hydrate, solvate or N-oxidc thercof, or a

pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (1) whercin L' is a

bond, or a hydrate, solvatc or N-oxide thercof, or a pharmaceutically acceptable salt thercof,

Another particular embodiment of the invention is a compound of formula (1) wherein:
R* and R together with the nitrogen atom to which they arc attached form heterocyclyl,
heterocyclenyl, arylheterocyclyl, or heteroaryl, cach of which is optionally substituted

onc or morc times-independently by R®:

R® is alkoxy, hydroxyl, cycloalkyl, carboxy. cycloalkyl, halo, cyano, alkylsulfonyl,
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Y'Y?N-, Y'Y*N-SO>-,
alkyl optionally substituted one or more times independently by acyloxy, hydorxy,
alkoxycarbonyl, alkoxy, carboxy, aryl, halo, alkylsulfonyl, cyano, Y'Y*N-, or
Y'Y*N-C(=0)-,
acyl or aryl, each of which is optionally substituted one or more times indcpendently
by halo,
alkoxycarbonyl optionally substituted one or more times independently by aryl,
hetcroaroyl optionally substituted onc or more times independently by alkyl,
heterocyclyl optionally substituted onc or more times by oxo, or
aryloxy optionally substitutcd onc or more times independently by haloalkyl; and
Y' and Y are each independently hydrogen, alkylsulfonyl, aroyl, or alkyl optionally
substituted by morpholinyl, or
Y' and Y? together with the nitrogen atom to which they arc attached form morpholinyl;

or a hydratc, solvate or N-oxidc thereof, or a pharmaccutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein:

R* and R* together with the nitrogen atom to which they arc attached form [1,2,4]triazolyl,
pyrrolyl, indolyl, pyrrolo[2,3-b]pyridyl. pyrrolo[3,2-b]pyridyl, or pyrrolo[2,3-
c]pyridyl, cach of which is optionally substituted onc or morc times independently by
R®;

Ris alkoxy, carboxy, cycloalkyl, halo, cyano, alkylsulfonyl, ¥'Y*N-SO.-,
alkyl optionally substituted one or more times independently by Y'Y*N-C(=0)-,

hydorxy, alkoxycarbonyl, alkoxy, carboxy, aryl, halo, heterocyclyl, cycloalkyl,
alkylsulfonyl, cyano, heterocyclylcarbonyl,
acyl or aryl, each of which is optionally substituted one or more times independently
by halo,
alkoxycarbonyl optionally substituted one or more times independently by aryl,
heteroaroyl optionally substituted one or morc times independently by alkyl,
heterocyclyl optionally substituted one or more times by oxo, or
aryloxy optionally substitutcd onc or more times independently by haloalkyl; and
Y' and Y* are cach independently hydrogen, or alkyl optionally substituted by morpholinyl, or
Y'and Y? together with the nitrogen atom to which they are attached form morpholinyl;

or 4 hydrate, solvate or N-oxide thercof, or a pharmaceutically acceptable salt thercof.

A



10

15

30

WO 2008/121670 PCT/US2008/058347
-20-

Another particular embodiment of the invention is a compound of formula (1) wherein:

R* and R? together with the nitrogen atom to which they are attached form imidazolidinyl,
[1.2,4]triazinanyl, piperazinyl, morpholinyl, pyrrolidinyl, 1,2,3.4-tctrahydro-
pyrimidinyl, piperidinyl, oxazolidinyl, 2,3-dihydro-indolyl, octahydro-
cyclopenta[c]pyrrolyl, or 3.4-dihydro-benzo[1.4]oxazine, cach of which optionally
substituted one or more times independently by R%:

R°is oxo, alkoxy, carboxy. cycloalkyl, halo, cyano, alkylsulfonyl, Y'Y*N-SO-,
alkyl optionally substituted onc or more times independently by hydorxy,

alkoxycarbonyl, alkoxy, carboxy. aryl, halo, hetcrocyclyl, cycloalkyl,
alkylsulfonyl, cyano. heterocyclylcarbonyl,
acyl or aryl, each of which is optionally substitutcd one or more times independently
by halo,
alkoxycarbonyl optionally substituted one or more times independently by aryl,
heteroaroyl optionally substituted onc or more times independently by alkyl,
hetcrocyclyl optionally substituted one or more times by oxo, or
aryloxy optionally substituted onc or more times independcently by haloalkyl; and
Y' and Y? are cach independently hydrogen, or alkyl optionally substituted by morpholinyl, or
Y'and Y? together with the nitrogen atom to which they are attached form morpholinyl;

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (1) wherein:

R* and R? together with the nitrogen atom to which they are attached form indolyl, optionally
substituted onc or more times independently by R®:

R*is  Y'Y'N-SO,-, alkoxycarbonyl, carboxyalkyl, cyano, halo, alkylsulfonyl, alkoxy, or acyl
optionally substituted one or more times independently by halo; and

Y'and Y* are each independently independently hydrogen, or alkyl optionally substituted by
morpholinyl, or

Y! and Y? together with the nitrogen atom to which they are attached form morpholinyl;

or a hydrate, solvatc or N-oxide thereof, or a pharmaceutically acceptable salt thercof.

Another particular embodiment of the invention is a compound of formula (1) wherein:

-ZB’
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R’is  phenyl, pyridyl, or benzo[ 1,3]dioxolyl, each of which is optionally substituted onc or
more times independently by R®;

R®is  Y'Y’N-SO.-, hydroxy, alkoxy, halo, alkyl, or haloalkyl; and

Y' and Y* are cach independently hydrogen or alkyl,

or a hydrate, solvate or N-oxide thercof, or a pharmaccutically acceptablc salt thereof.

Another particular embodiment of the invention is a compound of formula (D), which is
2-Pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-y!)-amidc,
2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-
ylhamide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-y])-amide,
4-Mcthyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,
2-Pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol--yl)-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid {5-fluoro-2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-mcthyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-mcthyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-ylamide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3,3-dimcthyl-2,3-
dihydro-indol-1-yD)-amide,

2~(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-acetyl)-indol-
1-yl]-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3,3-dimethyl-2,3-dihydro-
indol-1-yl)-amide, |
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3,3-dimethyl-2,3-dihydro-
indol-1-yl)-amide, '

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2,3-dimethyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidinc-S-carboxylic acid (5-chloro-2-methyl-indol-1-yl)-
amidc,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-brom.o-indol—l—yl)-amide,
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3-Oxo0-4-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-piperazine-1-carboxylic acid benzyl
ester,

2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid-(3-dimethylsulfamoyl-3-fluoro-indol-1-
yhamide,

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(3-dimethylsulfamoyl-3-
fluoroindo!-1-yhamide,
2-(3-Fluorophenyl)pyrimidine-5-carboxylicacid-[5-fluoro-3-(morpholine-4-sulfonyl)indol-1-
yl] amidc,

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-[5-fluoro-3- (morpholine-4-

sulfonyl) indol-1-yl] amide,

2-(3-Fluorophenylpyrimidine-5-carboxylic acid-[5-fluoro-3-sulfamoylindol-1-ylamide,
2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid-[5-fluoro-3-methylsulfamaoyl)indol-1-
yhamide,

2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid-{5-fluoro-3-(2-morpholin-4-
ylethylsulfamoyhindol-1-yl)amide.

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-[5-fluoro-3-
methylsulfamoyl)indol-1-yl)amide,

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-} 5-fluoro-[(3-tetrahydropyran-4-
ylmethyDsulfamoyl]indol-1-yl}amide,
2-(3-Fluorophenyi)-4-methylpyrimidine-5-carboxylic acid-[5-fluoro-3-(2-morpholin-4-
ylethylsulfamoyDhindol-1-yhamidc,

2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid(4-fluoroindol- [-yl)amide,
2-(3-Fluorophenyh)-4-methylpyrimidine-5-carboxylic acid-(4-fluoroindol-1-yhamide,
2-(Pyridin-2-yl)-pyrimidine-3-carboxylic acid-(4-fluoroindol-1-yl)amide,
2-(Pyridin-2-yl)-4-methylpyrimidine-3-carboxylic acid-(4-flucroindol- 1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid [6-(4-fluoro-phenyl)-3-o0x0-2.5-dihydro-3H-1.2.4-
triazin-4-yl]-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid-[4-(2-hydroxy-ethyl)-piperazin- [ -yl]-
amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid {6-methyl-3-0x0-2,3-dihydro-3H-
[1.2,4]rriazin-4-yD-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid[5-fluoro-3-(2-hydroxy-2-mcthyl-propyl)-

indol-1-yl]-amide.
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2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid {5-fluoro-3-(2-hydroxy-2-mcthyl-
propyD-indol-1-yl]-amide,

4.Methyl-2-pyridin-2-yi-pyrimidine-5-carboxylic acid [5-fluoro-3-(2-hydroxy-2-methyl-
propyl)-indol-1 yl]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid {3-cyano-5-fluoro-indol-1-yh)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [S-fluoro-3-(1H-tetrazol-5-yl)-
indol-1-yl]-amide,

2- Phenyl-pyrimidine-3-carboxylic acid [1.2,4] triazol-4-ylamide,
2-phenyl-pyrimidine-5-carboxylic acid piperidin-1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid N'~(2-fluoro-phenyl)-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-ethyl-N’-tolyl-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-oxo-morpholin-4-yI}-amide.

2-(5-Methyl-] 1,2,4]oxadiazol-3-yl)-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Benzoyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Benzbyl-pyrinﬁdine-S-carboxylic acid [4-(2-hydroxy-ethy)-piperazin-1-ylj-amide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-methyl-N'-[3-trifluoromethyl-pyridin-2-yl1]-
hydrazide,

2-Phenyl-pyrimidine-5-carboxylic acid N*-methyl-N"-[4-trifluoromethyl-pyridin-2-yl]-
hydrazide.

2-Phenyl-pyrimidine-5-carboxylic acid N'-pyridin-2-yl-hvdrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-(2-chloro-phenyl)-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N°-(2-oxo-piperidin-1-yh-amide,
2-Phenyl-pyrimidine-5-carboxylic acid N -cyclohexyl-N"-methyl-hydrazide,
2-Phenyoxy-pyrimidine-5-carboxylic acid N'-morpholin-4-yl-amide.
2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimethyl-3-0x0-2.5-dihydro-3H-1.2 4-triazine-4-
yh-amide,

2-Phenyl-pyrimiding-5-carboxylic acid {6-tert-butyl-3-0x0-2,5-dihydro-3H-1,2.4-triazine-4-
yl)-amide,

2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (6-methyl-3-ox0-2.5-dihydro-3H-1,2,4-triazine-
4-yl)-amide,

2~(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid (6-tert-butyl-3-0x0-2.5-dihydro-3H-1,2 4-

triazine-4-yl)-amide,
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3-{2.4-Dioxo-3-[(2-pheyl-pyrimidine-5-carbonyl)-amino]-1,2,3 4-tetrahydro-pyrimidin-5-yl} -
propionic acid methyl cster,
3-42.4-Dioxo-3-[(2-pheyl-pyrimidine-5-carbonyl)-amino]-1,2,3.4-tctrahydro-pyrimidin-5-yl -
propionic acid,

2-Phenyl-pyrimidine-5-carboxylic acid (4-methyl-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Phenyl-pyrimidine-S-carboxylic acid [4-(2-hydroxy-cthy)-piperazin-1-yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid ((s)-2-methoxymethyl)-pyrrolidin-1-yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid ((R)-2-methoxymethyl)-pyrrolidin-1-yl}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (5-bromo-2, 4-dioxo-3.4-dihydro-2H-pyrimidin-1-yl}-
amide,

2-Phenyl-pyrimidine-5-carboxylic acid (3-isopropyl-3-oxo-1,5-dihydro-[1,2,4]triazo!-4-yI)-
amidc,

2-Phenyl-pyrimidinc-5-carboxylic acid pyrrol-1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid (5-morpholin-4-ylmethyl-2-oxo-oxazolidin-3-y!)-
amide,

2-Phenyl-pyrimidine-5-carboxylic acid (4-cyclopentyl-piperazin-1-yl]-amidc,
2-Phenyl-pyrimidine-5-carboxylic acid (2-oxo0-oxazolidin-3-yl)-amide,
4-Methyl-2-phenyl-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1,2,4]tnazin-4-yl]-amide,

[N’-(2-Phenyl-pyrimidine-5-carbonyl)-hydrazinol-acctic acid cthyl ester,
2-[N’-(2-Phenyl-pyrimidine-5-carbonyl)-hydrazino]-acetamide,
4-[3-(4-Morpholino)propyl]-1-(2-phenyl-pyrimidine-5-carbonyl)-3-thiosemicarbazidc,
2-Phenyl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-amide,
{4-[2-Phenyl-pyrimidine-5-carbonyi)-amino]-piperazin-1-yl }-acetic acid methyl ester,
2-Phenyl-pyrimidine-5-carboxylic acid (4-cyanomethyl-piperazin-1-yl)-amide,

Acetic acid 2-{4-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-piperazin-1-yi} -ethyl ester,
2-Phenyl-pyrimidine-5-carboxylic acid (4-acetyl-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(2-oxo0-tetrahydro-furan-3-yl)-piperazin-1-yl]-
amidc,

2-Phenyl-pyrimidine-5-carboxylic acid [4-(2,2,2-trifluoro-acctyl)-piperazin- 1 -yl]-amide,

2-Phenyl-pyrimidine-3-carboxylic acid [4-(2-mcthoxy-cthyl)-piperazin-1-yl]-amide,
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2-Phenyl-pyrimidine-5-carboxylic acid [4-(2-morpholin-4-yl-2-oxo-ethy|)-piperazin-1-yl]-
amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid piperadin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid piperadin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (hexahydro-cyclopenta[c]pyrrol-2-yl)-amide,
4-Methyl-2-phenyl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-y!)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid pyrrolidin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimethyl-piperadin-1-yi)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (4-cyclopentyl-piperazin-1-yl)-amidc,
2-Phenyl-pyrimidine-5-carboxylic acid (2-methyl-2,3-dihydro-indol-1-yl}-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methyl-2,3-dihydro-indol- 1 -yl }-amide,
2-Phenyl-pyrimidine-5-carboxylic acid N’-methyl-N"-pyridin-2-yl-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid (5-tluoro-indol- 1-yl)-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (2.3-dihydro-indol-1-yh-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid indol-1-yl-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid indo!- I-yl-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (2,3-dihydro-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-2,3-dihydro-indol-1-
yl}-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-mcthyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid indol-1-ylamide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yh-amide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid indol-1-ylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-methanesulfonyl-indol-1 -yD)-amyde,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-methanesulfonyl-indol-1-yD-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (5-methancsulfonyl-indol-1-yl)-amide,
2-Pyridin-3-yl-pyrimidinc-5-carboxylic acid (5-methancsutfonyl-indol-1-y)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methancsulfonyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid pytrolo[2,3-b]pyridin-1-ylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid pyrrolo[3.2-b]pyridin-1-ylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-yl)-amide,
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2-(3-Fluoro-phenyl-4-methyl)-pyrimidine-3-carboxylic acid (5-fluoro-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-mcthyl-pyrimidine-5-carboxylic acid pyrrolo[3.2-b]pyridin-1-ylamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrolo[2.3-b]pyridin-1-ylamide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-yh-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-y!)-amidc,
2-Pyridin-2-yl-pyrimidinc-5-carboxylic acid pyrrolo[2.3-b]pyridine- I -ylamide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide,
4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid pyrrolo[3.2-b]pyridin-1-ylamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrolo{2,3-c]pyridin-1-ylamide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-c]pyridin-1-ylamide,
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid pyrrolo[3,2-b]pyridin-1-ylamide,
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (3-fluoro-indol-1-yi)-amide,
2-(3-Fluoro-phcnyl)-4-methyi-pyrimidine-3-carboxylic acid (S-f'luoro-indol-l;yl)—umide.
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methoxy-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-cyano-indol-1-yl)-amide,
2-(3-Fluoro-phcenyl)-4-methyl-pyrimidine-5-carboxylic acid (4-cyano-indol-1-yl)-amide,
2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-5-carboxylic acid [4-( |H-tetrazol-5-yl)-indol-1-yl]-
amide,

1-{[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino} - 1H-indo!-4-carboxylic acid
methyl ester,

1-1[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino } - 1 H-indol-4-carboxylic
acid,

2-(3-Fluoro-phenyl)-4-mcthyl-pyrimidine-53-carboxylic acid (3-cyanomecthyl-indol-1-yl)-
amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-methoxy-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-mcthyl-pyrimidine-5-carboxylic acid [3-(1H-tetrazol-5-yImcthyl)-
indol-1-yl}-amidc,

2-(2-Phenyl-pyrimidine-5-carbonyl)-1-hydrazinecarboxamide,
2-(2-Phenyl-pyrimidine-5-carbonyl)-1-hydrazine- | -carbothioamide,
2-Phenyl-pyrimidine-5-carboxylic acid (2,4-dioxo-imidazolidin-1-y!)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-[1 2 A]triazin-d-yl)-
amidc,

2-Phenyl-pyrimidine-5-carboxylic acid N'-phenyl-hydrazide,
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Pyridinc-2-carboxylic acid N’-(2-phenyl-pyrimidine-5-carbonyl)-hydrazide,
4-[N’-(2-Phenyl-pyrimidine-5-carbonyl)-hydrazino]-benzenesulfonamide,
3-Hydroxy-benzoic acid N’-(2-phenyl-pyrimidine-5-carbonyl)-hydrazide,
Benzo[1,3]dioxo-5-carboxylic acid N’-(phenyl-pyrimidinc-3-carbonyl)-hydrazide,
3,4-Dimethoxy-benzoic acid N'-{phenyl-pyrimidine-5-carbonyl)-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N’-methyl-N’-phenyl-hydrazide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-methoxy-3-methyl-indol-1-y1)-

amide,

2-(3-Mcthoxy-phenyl)-pyrimidine-5-carboxylic acid (6-mcthyl-3-0x0-2,5-dihydro-3H-
f1,2,4]triazin-4-yl)-amide,

2-{2-Methoxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1.2,4]triazin-4-y)-amide,

2-(4-Methoxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1,2,4]triazin-4-y])-amide,

2-(3-Hydroxy-phenyl)-pyrimidine-5-carboxylic acid (6-mcthyl-3-0x0-2.5-dihydro-3H-
[1.2,4}triazin-4-y[)-amide,

2-(2-Hydroxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1.2,4]triazin-4-yl)-amide,

2-(4-Hydroxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1,2,4]triazin-4-yl)-amide,

4-Mcthyl-[2.2'Tbipyrimidinyl-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yh)-amidec,

2-Thiazol-2-yl-pyrimidinc-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,

[2,2']Bipyrimidinyl-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylicacid(3chloro-5-fluoro-indol- 1-yl)-

amide,

5-Fluoro-1 -{[2-(3-ﬂuoro-phcnyl)-4-mcthyl-pyrimidine—S—carbonyl]-amino t-1H-indole-3-

carboxylic acid amide,
2-{5-Fluoro-1-[(4-methyl-2-pyridin-2-yl-pyrimidine-5-carbony!)-amino]- 1 H-indol-3-yl}

methy!-propionic acid,

2-(5-Fluoro-1-{{2-(3-fluoro-phenyl) -4-methyl-pyrimidine-5-carbonyl]-amino} -1 H-indol-3-

yh-2-mcthyl-propionic acid,
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2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3- (3-hydroxy-3-
methyl-butyl)-indol-1-yl]-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid {5-fluoro-3-(3-hydroxy-3-methyl-
butyl)-indol-1-yl]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-fluoro-3- (2-pyridin-3-yl-
ethyl)-indol-1-yl]- amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-formyl-indol-1-y1)-amide,
5-Fluoro-1-[(4-methyl-2-pyridin-2-yl-pyrimidine-5-carbonyl)-amino]- 1 H-indole-3-carboxylic
acid,

4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-hydroxymethyl-indol-T-yl)-
amide,

4-Methyl-[2,2"]bipyrimidinyl-5-carboxylic acid [5-fluoro-3-(3-hydroxy-3-methyl-butyl)-indol-
1-yl]-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [5-fluoro-3-(3-hydroxy-3-methyl-
butyl)-indol-1-yi]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromethyl-indol-
I-yD)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-S-carboxylic acid (3-ethyl-5-trifluoromethyl-indol-1-y1)-
anude,

4-Methy!-2-thiazol-2-yl-pyrimidine-5-curboxylic acid (3-ethyl-5-trifluoromethyl-indol-1-yl)-
amide,

4-Methyl-[2,2"bipyrimidinyl-5-carboxylic acid (3-ethyl-5-trifluoromethyl-indol- 1-yl)-amide,
2~(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-
indol-1-yI)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-indol-1 -
yl}-amide,

4-Methyl-[2,2Tbipyrimidinyl-5-carboxylic acid (3-ethyl-3-trifluoromethoxy-indol-1-yl)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-indol-1-
yh-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol- 1 -yl)-
amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol-1-yl)-amide,
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4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol-1-yl)-amide,
4-Methyl-[2,2"Tbipyrimidinyl-5-carboxylic acid (6-trifluoromethyl-indol-1-y-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-ethyl-5-tritluoromethyl-
pyrrolto[3.2-b]pyridin-1-yl}-amidc, ‘
4-Mcthyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromethyl-pyrrolo[3,2-
bipyridin-1-yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethyl-pyrrolo[3,2-
blpyridin-1-yl)-amide,

4-Methyl-[2,2bipyrimidinyl-5-carboxylic acid (3-cthyl-5-trifluoromethyl-pyrrolo[3,2-
b]pyridin-1-yl)-amide,

2-(3-Fluoro-pheny!)-4-methyl-pyrimidine-5-carboxylic acid (5-methoxy-2-methyl-indol-1-y})-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid N, N'-diphenyl-hydrazide
2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-5-carboxylic acid ( 7-fluoro-3-methyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-S-carboxylic acid (5-methanesulfonyl-3-methyl-
indol-1-yl)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-pyrrolo[2,3-b]pyridin-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-ethyl-pyrrolo[2,3-b]pyridin-1 -
yl}-amide,

2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2.3¢] pyridin-1-
yD-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2,3-c]pyridin-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid {3-methyl-pyrrolo[3,2-b]pyridin-
I-yl)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-5-trifluoromethyl-indol-1-
y)-amide,

4-Methyl-2-pyridin-2-yl-pyrimiding-5-carbox ylic acid (3-methyl-pyrrolo[3.2-b]pyridin-1-y1)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3¢]pyridin-1-

yD-amide,
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4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2.3-c]pynidin-1-yl)-
amide.

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (3-methyl-pyrrolo[3,2-c]pyridin-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-S-carboxylic acid (3-methyl-pyrrolo[3,2-¢]pyridin-
I-yl)-amide, )
2-(3-Fluoro-phenyD)-4-methyl-pyrimidine-3-carboxylic acid (5-nitro-indol-1-yh-amide,
2-(3-fluoro-phenyl)-4-methyl-pyrimidinc-5-carboxylic acid (5-amino-indol-1-yl)-amide,
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-(dimethanesulfonyl)-amino-
indol-1-yl]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-benzoylamino-indol-1-y1)-
amide,

4-Mecthyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid [5-fluoro-3-(1,2,3 6-tetrahydro-pyridin-
4-yl}-indol-1-yl}-amide,

2-Pyridin-2-yl-4-trifluoromethyl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyD)-pyrimidine-5-carboxylic acid (6-fluoro-2,3-dihydro-1,4-benzoxazin-4-
yl)-amide,

2-Phenyl-pyrimidine-S-carboxylic acid (6-fluoro-2,3-dihydro-1 4-benzoxazin-4-yl)-amide,
4-Mcthyl-2-pyridin-2-yl-pyrimidinc-5-carboxylic acid (3-cthyl-3-flucro-pyrrolo[2.3-
b]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-5-fluoro-pyrrolof2,3-b]pyridin-
I-yl)}-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-pyrrolo[2,3-b]pyridin-
1-yl)-amide,

4—Mcthyl—2-pyn’din-2-yl-pyrinﬁdine—S-carboxylic acid (5-fluoro-pyrrolo[2.3-b]pyridin-1-y1)-
amide,

4-Methyl-[2,2"Tbipyrimidinyl-5-carboxylic acid (2-cyclopropyl-5-fluoro-indol-1-yl)-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (2-cyclopropyl-5-fluoro-indol-1-y1)-
amide,

2-Pyrimidin—l—y[-4-n1c1hyl-pyrimidinc-S-cm‘boxylic acid (3-methoxyl-indol-1-yl)-amidc,

~
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4-Mcthyl-[2,2" ]bipyrimidinyl-5-carboxylic acid (5-tluoro-3-methyl-pyrrolo[3.2-b]pyridin-1-
yD)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-pyrrolo[3,2-
b]pyridin-1-yl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-pyrrolo[3,2-
blpyridin-1-yh-amide,

4-Methyl-2-pynidin-2-yl-pyrimidine-3-carboxylic acid { 5-methoxy-3-methyl-pyrrolo[3.2-
blpyridin-1-yl}-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-mcthoxy-3-methyl-
pyrrolo[3,2-b]pyridin-1-yl)-amide,

4-Methyl-2-(1-oxy-pyridin-2-vl)-pyrimidin-5-carboxylic acid (5-fluoro-3-methyl-indol-1-y1)-
amide,

2-(3-Difluoromethyl-phenyl)-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-yI)-
amide, or

2-(3-Trifluoromethyl-phenyh-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yh)-
amide,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formuta (1), which is:
2-Phenyl-pyrimidine-5-carboxylic acid (4-benzyl-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid (4-methanesulfonyl-piperazin-1-yl)-amide,

2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid morpholin-4-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid [4-(1-methyl-1H-imidazole-2-carbonyl)-piperazin-1-

yil-amide,

2-Phenyl-pyrimidinc-5-carboxylic acid [4-(1-methyl-1H-imidazole-4-carbonyl)-piperazin-1-

yl]-amide,

4-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-piperazine-1-carboxylic acid tert-butyl ester,

2-Phenyl-pyrimidine-5-carboxylic acid [4-(4-trifluoromethyl-phenoxy)-piperidin- 1-yl]-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid [4-(4-trifluoromethyl-phenoxy)-piperidin-

l1-yl]-amide,
2-(3-Fluoro-phenyl)-pyrimidinc-5-carboxylic acid morpholin-4-ylumidc,

2-Phenyl-pyrimidine-5-carboxylic acid indol-1-ylamide,

Sho
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2-Phenyl-pyrimidine-5-carboxylic acid (4-methoxy-piperidin-1-yl)-amidc,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid {2-methyl-indol-1-yl)}-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-fluoro-2,3-dihydro-benzo[1,4]oxazin-4-
yl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid (6-fluoro-2,3-dihydro-benzo[ 1 ,4]Joxazin-4-yl)-amide,
1-4[2-(3-Fluoro-pheny)-4-methyl-pyrimidine-5-carbonyl]-amino }-3+(2-morpholin-4-yl-
ethy!)-1H-indole-6-carboxylic acid methy! ester,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3-(tetrahydro-pyran-4-
yl}-indol-1-y{}-amide,

N-methyl-N-(5-fluoro)-indol-3-ylsulfonyl N'-[2-(3-fluoro}-phenyl-pyrimidinc-5-carbonyl]-
hydrazide,

4-Methyi-2-pyridin-2-yl-pyrimidine-5-carboxylic acid [5-fluoro-3-(tetrahydro-pyran-4-yl)-
indol-1-yl]-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yh)-amide,
4-Methyl-2-(1-oxy)-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-
amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-b]pyridin-1-yl)-
amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-
ylamide,

4-Methyl-2-(4-mcthyl-thiazol-2-y1)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
bjpyridin-1-yh-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidinc-S-carboxylic acid (3-isopropyl-pyrrolof2.3-
b]pyridin-1-y{}-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[2,3-blpyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[2.3-b]pyridin-1-y1)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-S-carboxylic acid (3-methyl-pyrrolo[2,3-
¢|pyridin-I-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-35-carboxylic acid pyrrolo[2.3-c]pyridin-1-

ylamide,
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4-Mcthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid {3-1sopropyl-pyrrolo[2.3-
c]pyridin-1-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[2.3-c]pyridin-1-yl)-amide.
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[2,3-c]pyridin-1-yl)}-amide,
4-Methyl-2-(4-methyl-thiazol-2-yD)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-
c|pyridin-1-yh-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[3.2-c]pyridin-1-
ylamide,

4-Mcthyl-2-(4-methyl-thiazol-2-y!)-pyrimidine-3-carboxylic acid (3-isopropyl-pyrrolof3.2-
clpyridin-1-yl}-amide,

4-Methyt-2-(4-methyl-thiazol-2-y1)}-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[3.2-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-trifluoromethyl-
pyrrolo[3.2-c]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-b]pyridin-1-yD)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid {3-isopropyl-pyrrolo[2.3-b]pyridin-1-
yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[2,3-
b]pyridin-1-y)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-
b]pyridin-1-yD-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid pyrrolo[2,3-c]pyridin-1-ylamide.
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2.3-c]pyridin-1-yD)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-c]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2.3-c]pyridin-1-
yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[2.3-

c]pyridin-1-yl)-amide,
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4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethy

l-pyrrolo[2,3-c]pyridin- 1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-c]pyridin-1-yl)-

amide,

4-Mcthy!l-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[3,2-c]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3.2-c]pyridin-1-
yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyi-pyrrolo[3.2-
c]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3.2-
¢]pyridin-1-yl)-amide,

4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[2.3-b]pyridin-1-
ylamide,

4-Methyl-2-(4-chloro-thiazol-2-y)-pyrimidine-5-carboxylic acid (3-mcthyl-pyrrolo[2,3-
b]pyridin-1-yh-amide,

4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-isopropyl-pyrrolo[2,3-
b]pyridin-1-yD-amide,

4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethy!-
pyrrolo[2.3-b]pyridin-1-yI}-amide,
4-Mcthyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrroto[2.3-b]pyridin-1-yl}-amide,
4-Methyl-2-(4-chloro-thiazol-2-yh~pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
c]pyridin-1-yl)-amide,

4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[2,3-c]pyridin-1-
ylamide,

4-Methyl-2-(4-chloro -thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2.3-
c]pyridin-1-yl)-amide,

4-Methy!-2-(4-chloro-thiazol-2-yD)-pyrimidine-5-carboxvlic acid (3-difluoromethyl-
pyrrolo[2.3-c]pyridin- I -yl}-amide,
4-Methyl-2-(4-chloro-thiuzol-2-yD)-pyrimidine-3-carboxylic acid (3-trifluoromethyl-
pyrrolo[2.3-c]pyridin-1-yl}-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrroto[3.2-

clpyridin-1-yl)-amide,

k'
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4-Methyl-2-(4-chloro-thiazol-2-y-pyrimidine-5-carboxylic acid pyrrole[3,2-c]pyridin-1-
ylamide,

4-Methyl-2-(4-chloro-thiazol-2-y)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3,2-
c]pyridin-1-yl)-amide,

4-Mcthyl-2-(4-chloro-thiazol-2-yl}-pyrimidine-3-carboxylic acid (3-difluoromethyl-
pyrrolo{3,2-c]pyridin-1-y}-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-

pyrrolo[3,2-c]pyridin-1-yl)-amidc,

2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-

yh-amide,

2-(4-Methyl-thiazol-2-yl)-4-methyi-pyrimidine-S-carboxylic acid (5-fluoro-3-methyl-indol-1

yh-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-3-0x0-2,3-dihydro-
indazol-1-yl)amide,

2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid(5-fluoro-indol-1-
yhamide)amide,
6-(4-Chloro-thiazol-2-yI)-2-methyl-N-pyrrolo[2,3-cJpyridin-1-yl-nicotinamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid(5-methyl-4-oxo0-4,5-dihydro-
pyrrolo[3.2-c]pyridin-1-yamide,
4-Methyl-2-(4-methy!-thiazol-2-yl)-pyrimidine-5-carboxylic acid (5-trifluoromethy!-
pyrrolo[3.2-b]pyridin-1-yI)-amide,
4-Methyl-2-(4-methy!-thiazol-2-yl)-pyrimidine-5-carboxylic acid (5-difluoromethyl-
pyrrolo[3.2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y|}-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[3,2-b]pyridin-1-yD-amide,
4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimidine-3-carboxylic acid ( 3-difluoromethyl-
pyrrolo[3.2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimidine-5-carboxylic acid [3-(2,2 2-trifluoro-ethyl)-
pyrrolo[3.2-b]pyridin-1-yl]-amide,
4-Methyl-2-(4-methyl-thiuzol-2-yl)-pyrimidine-5-carboxylic acid [3-(2.2-difluoro-ethyl)-
pyrrolof3,2-b|pyridin-1-yt]-amide,
4-Mcthy]—2—(4-methyl-thiazo]-2-yl)-pyrimidinc-S-carboxylic acid [3-(2,2.2-trifluoro-ethyl)-

——lnen

pyrrolo[3.2-c]pyridin-1-yl]-amide,

&
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4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[3.2-c]pyridin-1-yl]-amide,
4-Mecthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid {3-(2,2,2-tritluoro-ethyl)-
pyrrolo[2,3-c]pyridin-1-yl]-amide,
4-Mcthyl-2-(4-mcthyl-thiazol-2-y)-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[2.3-¢]pyridin-1-yl}-amide,
4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimiding-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[2,3-b]pyridin- I-yi]-amidc,
4-Mecthyi-2-(4-methyl-thiazol-2-yh-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[2.3-b]pyridin-1-yl}-amidc,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethy!-pyrrolo[3,2-

blpyridin-1-yl)-amide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (5-difluoromethyl-pyrrolol3,2-
b]pyridin-1-yl)-amide,
4-Methy!-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-
b]pyridin-1-yl)-amide,
4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid (3-difluoromethyl-pytrolo[3.2-
b]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3~(2,2,2-trifluoro-cthyl)-pyrrolo[3,2

blpyridin-[-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid [3-(2,2-difluoro-cthyl)-
pyrrolof3.2-b]pyridin-1-yl]-amide,
4-Mcthyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid [3-(2,2.2-trifluo
ro-cthyl)-pyrrolo[3,2-¢c]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid [3-(2,2-ditluoro-
ethyl)-pyrrole[3,2-cJpyridin-1-yl}-amide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2.2-trifluo
ro-cthyl)-pyrrolo[2,3-cJpyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid [3-(2,2-difluoro-
cthyl)-pyrrolo[2,3-c]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluo
ro-cthyl)-pyrrolo[2,3-b]pyridin-1-yl]-amidc,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
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ethyl)-pyrrolo[2,3-b]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pytimidine-5-carboxylic acid (5-trifluoromethyl-
pyrrolo[3,2-b]p;fridin-I-yl)-amid_e.
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidinc-5-carboxylic actd {5-trifluoromethyl-
pyrrolo[3.2-b]pyridin-1-y!)-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[3,2-b]pyridin-1-yt)-amide,
4-Mcthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromcthyl-
pyrrolo[3,2-bpyridin-1-yl)-amide,
2-(4-Chloro-thiazol-2-y1)-4-mecthyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[3,2-b]pyridin-1-ylj-amide,
2-(4-Chloro-thiazol-2-yD-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[3.2-b]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolof3.2-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
ethyl)-pyrrolo[3.2-c]pyridin-1-yl]-amidc,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[2.3-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pynmidine-5-carboxylic acid [3-(2,2-difluoro-
cthyl)-pyrrolo[2,3-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[2,3-b]pyridin-1-yl]-amide, '
2-(4-Chloro-thiazol-2-y1)-4-methy!-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
ethyl)-pyrrolo{2,3-b]pyridin-1-yl]-amide,

4-Mecthyl-{2,2'Tbipyrimidinyl-5-carboxylic acid (5-trifluoromethyl-pyrrolo[3.2-b]
pyridin-1-yl)-amide,

4-Mcthyl-{2.2'Jbipyrimidinyl-5-carboxylic acid (5-difluoromethyl-pyrrolo[3,2-b]
pyridin-1-yD-amide,

4-Mcthyl-[2,2'Tbipyrimidinyl-5-carboxylic acid (3-triflucromethyl-pyrrolo[3,2-b]
pyridin-1-yl)-amide,

4-Mcthyl-[2,2"]bipyrimidinyl|-5-carboxylic acid (3-difluoromcthyl-pyrrolo[3,2-b]
pyridin-1-yl)-amide,
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4-Mcthyl-[2,2'Tbipyrimidinyl-5-carboxylic acid [3-(2,2,2-trifluoro-ethyl)-pyrrolo
[3.2-b]pyridin-1-yl]-amide,

4-Methyl-[2,2"Tbipyrimidinyl-5-carboxylic acid [3-(2,2-difluoro-cthyl)-pyrrolo
[3.2-b]pyridin-1-yl]-amide,

4-Methyl-[2,2bipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3.2-c]
pyridin-1-yl)-amidc.

4-Methyl-[2,2"|bipyrimidinyl-5-carboxylic acid (3-difluoromethyl-pyrro
lo[3,2-¢c]pyridin-1-yl)-amidc,

4-Methyl-[2,2Tbipyrimidinyl-S-carboxylic acid [3~(2,2.2-nfluoro-cthyl)-
pyrrolo[3,2-c]pyridin- I-yl]-amide,

4-Methyl-[2,2'Tbipyrimidinyl-5-carboxylic acid [3-2,2-divoro-ethyl)-
pyrrolo[3.2-c]pyridin- [-yl]-amide,

4-Methyl-[2.2 Tbipyrimidinyl-5-carboxylic acid (3-trifluoromethy!l-pyrrolo]2.3-c]
pyridin-1-yl)-amide,

4-Mecthyl-[2,2'bipyrimidinyl-5-carboxylic acid (3-difluoromethyl-pyrro
lo[2,3-c]py1'idin-l-yl)-amide

[2,3-c]pyridm—l-yl]-amidc

4-Methyl-[2,2']bipyrimidinyl-5-carboxylic acid [3-(2,2-difluoro-cthyl)-pyrrolo
[2,3-c]pyridin-1-yl}-amide,

4-Methyl-[2.2'Tbipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-b]
pyridin-I-yl)-amide,

4-Mcthyl-[2,2'Tbipyrimidinyl-5-carboxylic acid (3-difluoromethyt-pyrrolo[2,3-b]
pyridin-1-yl)-amide,

4-Methyl-[2,2'[bipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-cthyl)-pyrrolo
{2.3-blpyridin-1-yl}-amide,

4-Methyl-[2,2']bipyrimidinyl-5-carboxylic acid [3-(2,2-difluoro-cthyl)-pyrrolo
[2.3-b]pyridin-1-yl}-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-trifluoro
methyl-pyrrolo[3,2-b]pyridin-1-yD-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-difluorom
cthyl-pyrrolof3,2-b]pyridin-1-yD)-amide,
2-(3-Fluoro-phenyl)-4-methy!l-pyrimidine-5-carboxylic acid (3-trifluoro
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methyl-pyrrolo[3.2-b]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoro .
methyl-pyrrolo{3,2-c]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoro
methy[-pyrrolo[2,3-c]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo{2.3-
b]pyridin-1-yl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2-difluore-cthyl)-

pyrrolo[3,2-b]pyridin-1-yl]-amide,

-pyrrolof3.,2-bpyridin-1-yl]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pynimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[3,2-c]pyridin-1-yl}-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolof2.3-c]pyridin-1-yl]-amide,

4-Mcthy!-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-indol-1-yl)-amide,
2-(4-Chloro-thiazol-2-y)-4-mcthyl-pyrimidine-5-carboxylic acid (3-difluoromethyl-indol-1-
y-amide, or

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-difluoromethyl-indol-1-yl)-amide,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

It1s to be understood that this invention covers all appropriate combinations of the particular

embodiments referred thereto.

The present invention also includes within its scope a pharmaceutical composition comprising

a pharmaccutically effective amount of a compound of the invention, in admixture with a

pharmaccutically acceptable carrier.

Compounds of the present invention are PGDS inhibitors and thus, ave useful for treating
allergic and/or inflammatory disorders, particularly disorders such as allergic rhinitis, asthma
and/or chronic obstructive pulmonary disease (COPD). Accordingly, another invention herein
is dirceted to a method of treating a patient suffering from allergic rhinitis, asthma, and/or

chronic obstructive pulmonary diseasc (COPD) comprising administering to the patient a
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pharmaccutically effective amount of compound of formula (1), or a hydrate, solvate or N-

oxide thereof, or a pharmaceutically acceptable salt thercof.

References herein directed to treating should be understood to include prophylactic therapy to
inhibit PGDS, as well as to treat an established acute or chronic or physiological conditions
associated with PGDS to essentially curc a patient suffering therefrom, or ameliorate the
physiological conditions associated therewith. Physiological conditions discussed hercin
include some, but not all, of the possible clinical situations where an anti- allergic rhinitis
and/or asthma treatment is warranted. Those expericnced in this field arc well aware of the

circumstances requiring treatment.

In practice, the compound of the present invention may be administered in pharmaceuticalty
acceptable dosage form to humans and other mammals by topical or systemic administration,
including oral, inhalational, rectal, nasal, buccal, sublingual, vaginal, colonic, parcnteral
(including subcutancous, intramuscular, intravenous, intradermal, intrathecal and epidural),
intracisternal and intraperitoneal. It will be appreciated that the particular route may vary with

for example the physiological condition of the recipient.

“Pharmaceutically acceptable dosage forms" refers to dosage forms of the compound of the
invention, and includes, for example, tablets, dragées, powders, elixirs, syrups, liquid
preparations, including suspensions. sprays, inhalants tablcts, lozenges, emulsions, solutions,
granules, capsulcs and suppositories, as well as liquid preparations for injections, including
fiposome preparations. Techniques and formulations generally may be found in Remington's

Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, latcst edition.

A particular aspect of the invention provides for the compound of the invention to be

administered in the form of a pharmaccutical composition.

Pharmaceutically acceptable carriers include at least one component sclected from the group
comprising pharmaceutically acceptable carricrs, diluents, coatings, adjuvants, excipicnts, or
vehicles, such as preserving agents, fillers, disintegrating agents, wetting agents, emulsifying
agents, cmulsion stabilizing agents, suspending agents, isotonic agents, swcetening agents,

flavoring agents, perfuming agents, coloring agents, antibacterial agents, antifungal agents,
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other therapeutic agents, lubricating agents, adsorption delaying or promoting agents, and

dispensing agents, depending on the nature of the mode of administration and dosage forms.

Exemplary suspending agents include cthoxylated isostearyl alcohols, polyoxyethylene
sorbitol and sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite,

agar-agar and tragacanth, or mixtures of these substancces.

Exemplary antibacterial and antifungal agents for the prevention of the action of

microorganisms include parabens, chlorobutanol, phenol, sorbic acid, and the like.
Exemplary isotonic agents include sugars, sodium chloride, and the like.

Exemplary adsorption delaying agents to prolong absorption include aluminum monostearate

and gelatin.

Exemplary adsorption promoting agents to enhance absorption include dimethyl sulfoxide and

rclated analogs.

Exemplary dilucnts, solvents, vehicles, solubilizing agents, emulsifiers and emulsion
stabilizers, include water, chloroform, sucrose, cthanol, isopropyl alcohol, ethyl carbonate,
cthyl acetate, benzyl alcohol, tetrahydrofurfuryl alcohol, benzyl benzoate, polyols, propylenc
glycol, 1,3-butylene glycol, glycerol, polyethylene glycols, dimethylformamide, Tween® 60,
Span® 60, cetostearyl alcohol, myristyl alcohol, glyceryl mono-stearate and sodium fauryl
sulfate, fatty acid esters of sorbitan, vegetable oils (such as cottonseed oil, groundnut oil, olive
oil. castor oil and sesame oil) and injectable organic esters such as ethyl oleate, and the like, or

suitable mixtures of these substances.

Exemplary excipients include lactose, milk sugar, sodium citrate, calcium carbonate and

dicalcium phosphate.

Exemplary disintegrating agents include starch, alginic acids and certain complex silicates.
Exemplary lubricants include magnesium stearate, sodium lauryl sulfate, talc. as well as high

molecular weight polycthylenc glycols.
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The choice of pharmaceutical acceptable carrier is generally determined in accordance with
the chemical properties of the active compound such as solubility, the particular mode of

administration and the provisions to be abserved in pharmaceutical practice.

Pharmaceutical compositions of the present invention suitable for oral administration may be
presented as discrete units such as a solid dosage form, such as capsules, cachets or tablets
each containing a predetermined amount of the active ingredicnt. or as a powder or granules:
as a liquid dosage form such as a solution or a suspension in an aqueous liquid or a non-
aqueous liquid, or as an oil-in-water liquid emulsion or a water-in-oil liquid cmulsion. The

active ingredient may also be presented as a bolus, electuary or paste.

"Solid dasage form" means the dosage form of the compound of the invention is solid form,
for example capsules. tablets, pills, powders, dragées or granules. In such solid dosage forms,
the compound of the invention is admixed with at least one inert customary excipient (or
carrier) such as sodium citrate or dicalcium phosphate or: (a) fillers or extenders, as for
examplc, starches, lactosc, sucrosc, glucose, mannitol and silicic acid, (b) binders, as for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia,
(¢) humectants, as for example, glycerol, (d) disintegrating agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain complex silicates and sodium
carbonate, (¢) solution retarders, as for example paraffin, (f) absorption accelerators, as for
example, quaternary ammonium compounds, (g) wetting agents, as for example, cetyl alcohot
and glyccrol monostearate, (h) adsorbents, as for example, kaolin and bentonite, (i) lubricants.
as for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium
lauryl sulfate, (j) opacifying agents, (k) buffering agents, and agents which release the

compound of the invention in a certain part of the intestinal tract in a delayed manner.

A tablet may be made by compression or molding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the
active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, preservative, surface active or dispersing agent. Excipients
such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating

agents such as starch, alginic acids and certain complex silicates combined with lubricants
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such as magnesium stearate, sodium lauryl sulfate and talc may be used. A mixture of the
powdered compounds moistened with an inert liquid diluent may be molded in a suitable
machine to make molded tablets. The tablets may optionally be coated or scored and may be

formulated so as to provide slow or controlled release of the active ingredicnt therein.

Solid compositions may also be employed as fillers in soft and hard-filled gelatin capsules
using such excipients as lactose or milk sugar as well as high molecular weight polyethylene

glycols, and the like.

If desired, and for more effective distribution, the compound can be microencapsulated in., or
attached to, a slow release or targeted defivery systems such as a biocompatible,
biodegradable polymer matrices (¢.g., poly(d.l-lactide co-glycolide)), liposomes, and
microspheres and subcutancously or intramuscularly injected by a technique called
subcutaneous or intramuscular depot to provide continuous slow releasc of the compound(s)
for a period of 2 weeks or longer. The compounds may be sterilized, for exampte, by
filtration through a bacteria-retaining filter, or by incorporating sterilizing agents in the form
of sterile solid compositions that can be dissolved in sterile watcer, or some other sterile

injectable medium immediately before use.

"Liquid dosage form" means the dose of the active compound to be administered to the patient
is in liquid form, for cxample, pharmaceutically acceptable emulsions, solutions, suspensions,
sytups and elixirs. In addition to the active compound, the liquid dosage forms may contain

inert diluents commonly used in the art, such solvents, solubilizing agents and emulsifiers.

When aqueous suspensions are used they can contain emulsifying agents or agents which

facilitate suspension.

Pharmaceutical compositions suitable for topical administration mean formulations that are in
a form suitable to be administered topically to a patient. The formulation may be presented as
a topical ointment, salves. powders, sprays and inhalants, gels (watcr or alcohol based).
creams, as is generally known in the art, or incorporated into a matrix base for application in a
patch, which would allow a controlled release of compound through the transdermal barrier.

When formulated in an ointment, the active ingredients may be employed with either a

NS
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paraftinic or a water-miscible ointment base. Alternatively, the active ingredients may be
formulated in a cream with an oil-in-water cream base. Formulations suitable for topical
administration in the eye include eye drops wherein the active ingredient is dissolved or
suspended in a suitable carrier, especiully an aqueous solvent for the active ingredient.
Formulations suitable for topical administration in the mouth include lozenges comprising the
active ingredient in a flavored basis, usually sucrose and acacia or tragacanth: pastilles
comprising the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and

acacia: and mouthwashes comprising the active ingredient in a suitable liquid carrier.

The oily phase of the emulsion pharmaceutical composition may be constituted from known
ingredients, in a known manner. While the phase may comprise merely an cmulsifier
(otherwise known as an emulgent), it desirably comprises a mixture of at least one emulsifier
with a fat or an oil or with both a fat and an oil. In a particular embodiment, a hydrophilic
emulsifier is included together with a lipophilic emulsificr that acts as a stabilizer. Together,
the emulsifier(s) with, or without, stabilizer(s) make up the emulsifying wax, and together
with the oil and fat make up the emulsifying ointment base which forms the oily dispersed

phasc of the cream formulations.

If desired. the aqueous phase of the cream base may include, for example, a lcast 30% w/w of
a polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as. propylene
glycol, butane 1,3-diol. mannitol, sorbitol, glycerol and polycthylene glycol (including PEG
400) and mixtures thereof. The topical formulations may desivably include a compound that

cnhances absorption, or penetration of the active ingredient through the skin, or other affected

arcas.

The choice of suitable oils or fats for a composition is bused on achieving the desired
properties. Thus a cream should particularly be a non-greasy, non-staining and washable
product with suitable consistency to avoid leakage from tubes or other containers. Straight or
branched chain, mono- or dibasic alkyl esters such as di-isopropyl myristate. decyl oleate,
isopropy! palmitate, butyl stearatc. 2-cthylhexyl palmitate or a blend of branched chain csters
known as Crodamol CAP may be used. These may be used alone or in combination
depending on the propertics required. Alternatively, high melting point lipids such as whitc

soft paraffin and/or liquid paraffin or other mineral oils can be used.
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Pharmaceutical compositions suitable for rectal or vaginal administrations mean formulations
that are in a form suitable to be administered rectally or vaginally to a patient and containing
at least one compound of the invention. Suppositories arc a particular form for such
formulations that can be preparcd by mixing the compounds of this invention with suitable
non-irritating excipients or carriers such as cocoa butter, pelyethylene glycol or a suppository
wax, which are solid at ordinary temperatures but liquid at body temperature und therctfore,

melt in the rectum or vaginal cavity and release the active component.

Pharmaceutical composition administered by injection may be by transmuscular, intravenous,
intraperitoneal, and/or subcutaneous injection. The compositions of the present invention are
formulated in liquid solutions, in patticular in physiologically compatible buffers such as
Hank's solution or Ringer's solution. In addition, the compositions may be formulated in solid
form and redissolved or suspended immediately prior to use. Lyophilized forms are also
included. The formulations are sterile and include emulsions, suspensions, aqueous and non-
aqucous injcction solutions, which may contain suspending agents and thickening agents and
anti-oxidants, buffers, bacteriostats and solutes which rendcer the formulation isotonic, and

have a suitably adjusted pH, with the blood of the intended recipient.

Pharmaccutical composition of the present invention suitable for nasal or inhalational
administration means compositions that arc in a form suitable to be administered nasally or by
inhalation to a patient. The composition may contain a cartier, in a powder torm, having a
particle size for example in the range 1 to 500 microns (including particle sizes in a range
between 20 and 500 microns in increments of 5 microns such as 30 microns. 35 microns, ctc.).
Suitable compositions wherein the carrier is a liquid, for administration as for example a nasal
spray or as nasal drops, include aqueous or oily solutions of the active ingredient.
Compositions suitable for aerosol administration may be prepared according to conventional
methods and may be delivered with other therapeutic agents. Inhalational therapy is readily
administered by metered dose inhalers or any suitable dry powder inhaler, such as the Eclipse,
Spinhaler®, or Ultrahaler® as described in patent application WO2004/0263%0, and US
Patent No. 5,176,132,
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Actual dosage levels of active ingredient(s) in the compositions of the invention may be
varied 5o as to obtain an amount of active ingredient(s) that is (are) effective to obtain a
desired therapeutic response for a particular composition and method of administration for a
patient. A selected dosage level for any particular patient therefere depends upon a variety of
factors including the desired therapeutic effect, on the route of administration, on the desired
duration of treatment, the etiology and severity of the disease, the patient's condition, weight,
sex, diet and age, the type und potency of each active ingredient, rates of absorption,

metabolism and/or excretion and other factors.

Total daily dose of the compound of this invention administered to a patient in single or
divided doses may be in amounts. for example, of from about 0.001 to about 100 mg/kg body
weight daily and particularly 0.01 to 10 mg/kg/day. For example, in an adult, the doses are
generally from about 0.01 to about 100, particularly about 0.01 to about 10, mg/kg body
weight per day by inhalation. from about 0.01 to about 100, particularly 0.1 to 70, more

espectally 0.5 to 10, mg/kg body weight per day by oral administration, and from about 0.01

to about 50, particularly 0.01 to 10, mg/kg body weight per day by intravenous administration.

The percentage of active ingredient in a composition may be varicd, though it should
constitute a proportion such that a suitable dosage shall be obtained. Dosage unit
compositions may contain such amounts or such submultiples thereof as may be used to make
up the daily dose. Obviously, several unit dosage forms may be administered at about the
same time. A dosage may be administered as frequently as necessary in order to obtain the
desired therapeutic effect. Some patients may respond rapidly to a higher or lower dase and
may find much lower maintenance doses adequate. For other patients, it may be necessary to
have long-term treatments at the rate of 1 to 4 doses per day, in accordance with the
physiological requirements of each particular patient. 1t goes without saying that, for other

patients, it will be nccessary to prescribe not more than onc or two doses per day.

The formulations can be prepared in unit dosage form by any of the methods well known in
the art of pharmacy. Such methods include the step of bringing into association the
pharmaceutically active ingredient with the carrier that constitutes one or more accessory
ingredients. In gencral the formulations are prepared by uniformly and intimately bringing
into association the active ingredient with liquid carriers or fincly divided solid carriers or

both, and then, if necessary, shaping the product.
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The formulations may be presented in unit-dose or multi-dose containers, for example sealed
ampoules and vials with elastomeric stoppers, and may be stored in a freeze-dried
{lyophilized) condition requiring only the addition of the sterile liquid carricr, for example
water for injections, immediately prior to use, Exterporaneous injection solutions and
suspensions may be prepared from sterile powders, granules and tablets of the kind previously

described.

Compounds of the invention may be prepared by the application or adaptation of known
methods, by which is a meant method used heretofore or described in the literature, for
example those described by R.C. Larock in Comprehensive Organic Transformations, VCH
publishers, 1989,

In the reactions described hereinafter it may be necessary to protect reactive functional
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in
the final product, to avoid their unwanted participation in the reactions. Conventional
protecting groups may be uscd in accordance with standard practice, for examples see T.W,
Greenc and P. G. M. Wuts, Prorecting Groups in Organic Svathesiy, 3rd edition, John Wilcy
& Sons, Inc., 1999.

A compound of formula (1), wherein R* is hydrogen. L' is a bond, -NH-C(=0)- or (C,-Ca)-
alkylenc optionally substituted one or morc times by halo, and R', R" and R” are as defincd
herein, may be prepared, as shown in Scheme 1 below, by (i) reacting a corresponding amidine
compound of formula (1), with a rcagent of formula (2) to provide a compound of formula (3),
(ii) hydrolyzing the compound offornula (3) to provide a compound of formula (4), and (iii)

coupling the compound of (4) with a corresponding compound of formula (3).
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R? = hydrogen, and
L' is a bond, -NH-C(=0)- or (C,-C,)-alkylene
optionally substituted onc or more times by halo

The first step reaction may conventently be carried out, for exumple, at 4 temperature about
100°C, in an inert solvent, such as DMF. The second step reaction may conveniently be
carried out, for example, at room temperature, in the presence of an inerganic basc, such as
LiOH, KOH or NaOH, in a solvent, such as THF, MeOH, water, or a mixture thereof. The
third step reaction may conveniently be carried out, for example, at about a temperature about
room temperature to 100°C, in the presence of a coupling agent, such as HCTU, HOTT,
PyBrOP, DMTMM., or HATU with HOAt, and a base, such as DIPEA or Et:N, in an incrt
solvent, such as DMF. The third step reaction may conveniently be carried out, for example.,
at about a temperature about 0°C to room temperature, by first reacting the compound of
formula (4) with oxalyl chloride, and then adding the compound of formula (3) and a base

such as DIPEA, Et;:N, K>CO: or Na:COa. in an inert solvent, such as DCM or DMF,

A compound of formula (I), wherein R” is (C-Cy)-alky!l optionally substituted one or more
times by halo, L’ is a bond, -NH-C(=0)- or (C-C,)-alkylene optionally substituted one or
more times by halo, and R', R* and R* are as defined herein,may also be prepared, as shown in
Scheme 11 below, by (1) reacting a corresponding amidine compound of formula (1), with a
reagent of formula (6) to provide a compound of formula (7}, (ii) hydrolyzing the compound
of formula (7) to provide a compound of fomrmula (R, and (iii) coupling the compound of

formula (8) with a correspending compound of formula (3).
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R? = (C|-C,)-alkyl optionally substituted
one or mare times by halo, and

L' 1s a bond, -NH-C{=0)- or (C|-C,)-alkylene
optionally substituted one or more times by halo

The first step reaction may conveniently be carried out, for example, at a temperature about
100°C, in the presence of sodium metal, in a solvent, such as EtOH. The sccond step reaction
may convenicntly be carried out, for example, at room temperature, in the presence of an
inorganic base, such as LIOH, KOH or NaOH, in 4 solvent, such as THF, MeOH, water, or a
mixture thereof. The third step reaction may conveniently be carried out, for example, at about
a temperature about room temperature to 100°C, in the presence of a coupling agent, such as
HCTU, HOTT, PyBrOP, DMTMM, or HATU with HOAt, and a base, such as DIPEA or
Et:N, in an inert solvent, such as DMF. The third step rcaction may conveniently be carried
out, for example, at about a temperature about 0°C to room temperature, by first reacting the
compound of formula (R) with oxaly! chloride, and then adding the compound of formula (5)
and a base such as DIPEA, Et:N, K.CO; or Na-CQs, in an inert solvent, such as DCM or
DMF.

A compound of formula (1), wherein L' is -C(=0)-, and R', R%, R* and R” are as defined
herein,may be prepared, as shown in Scheme 11 below, by (1) reacting a corresponding
compound of formula (9), with a Grignard reagent of formula R'MgBr to provide a compound

of formula (10}, (2) converting the compound of formula (10) into 4 compound of fomrmula
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(11), and (3) hydrolyzing the compound of formula (11) to provide a compound of formula
(12), (4) hydrokyzing the compound of formula (12) to provide a compound of formula (13)
and {5) coupling the compound of formula (13) with a corresponding compound of formula

(5).

Scheme 11
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N=— R N== R N—
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— ) N / _
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1 ME R (5) R N= OH R\ N—= 0—
~
R\Ll N B \ / - \ /
0 0 N 0 0 N 0
p)
L' is -C(=0)- (13) (12)

The first step reaction may conveniently be carried out, for example, at a temperature about
room temperature to 50°C, in an inert solvent, such as Et-0. The sccond step reaction may
conveniently be carried out, for example, at a temperature about 150°C, in the presence of
potassium hexacyanoferrate(ll) trihydrate, palladium (I1) acetate and a base such as Na>COs
or K;COs. in an inert solvent, such as dimethylacetamide or DMF. The third step reaction
may conveniently be carried out, for example, at about 4 temperature about 0°C to room
temperature, in the presence of an inorganic base such as KOH, NaOH or LIOH, in a solvent,
such as McOH, or a mixture of MeOH and water. The fourth step reaction may conveniently
be carried out, for example, at room temperature, in the presence of an inorganic base, such as
LiOH. KOH or NaOH, in a solvent, such as THF, MeOH, water, or a mixture thereof, The
fifth step reaction may conveniently be carricd out, for cxample, at about a temperature about
room temperaturc to 100°C, in the presence of a coupling agent, such as HCTU, HOTT,
PyBrOP, DMTMM, or HATU with HOAt, and a base, such as DIPEA or Et:N, in an inert
solvent, such as DMF. The third step reaction may conveniently be carried out, for example,

at about a temperature about 0°C to room temperature, by first reacting the compound of

s
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formuta (4) with oxalyl chloride, and then adding the compound of formula (5) and a base

such as DIPEA, Et;N, K;CO; or Na,CQ;, in an inert solvent, such as DCM or DMF.

A compound of formula (1), wherein L' is -O-, and R', R*, R* and R” ar¢ as defined
herein,may be prepared, as shown in Scheme IV below, by (i) oxidizing a compound of
formula (14) to provide a compound of formula (15), (i) reacting the compound of formula
(15) with a corresponding compound having formula R'ONa to provide a compound of
fomrmula (16), (iii) hydrolyzing the compound of formula (16) to provide a compound of
formula (17), and (iv) coupling the compound of formula (17) with a corresponding

compound of formula (5).

Scheme TV

R' 0 RO R 0
x N~ 0O  R'ONa AN
N O /“\ | N O
T N ~ 0" "N
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8
(14) (15) (16) l
R* 0 Ilr‘
N _ 34 R'—’
N)\j/m[?] ]’ H,N=NR'R Q
LU % (5) NTXr” “OH
LN = R /l p
(N 0" N
L!is -0- (17)

The first step oxidation reaction may conveniently be carried out, for example, at r(;om
temperature, in the presence of MCPBA and Na,S:0s, in an inert solvent, such as DCM. The
second step reaction may conveniently be carried out, for example, in 4 microwave hcated at a
temperature about 100°C, in an inert solvent, such as NMP. The third step reaction may
conveniently be carried out, for example, at about a temperature about 0°C to room
temperature, in the presence of an inorganic basc such as KOH, NaOH or LiOH. in a solvent,
such as THF, McOH, or 4 mixture thereof. The fourth step reaction may conveniently be
carricd out, for example, at about a temperature about room temperature to 100°C, in the

presence of a coupling agent, such as HCTU, HOTT, PyBrOP, DMTMM, or HATU with
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HOALt, and a basc, such as DIPEA or Et:N, in an inert solvent, such as DMF. The third step
reaction may conveniently be carried out, for example, at about a temperature about 0°C to
room temperature, by first reacting the compound of formula (17) with oxalyl chloride, and
then adding the compound of formula (5) and a base such as DIPEA, EtaN, K2COs or Na>COa,

5 in an inert solvent, such as DCM or DMF.

Compounds of the invention may also be prepared by interconversion of other compounds of

the invention.

10 It will be appreciated that compounds of the present invention may contain asymmetric
centers. These asymmetric centers may independently be in either the R or S configuration. It
will be apparent to thosc skilled in the art that certain compounds of the invention may also
cxhibit gcometrical isomerism. Tt is to be understood that the prcsénﬂ invention includes
individual gcometrical isomers and stercoisomers and mixtures thereof, including racemic

15 mixtures, of compounds of Formula (1) hereinabove. Such isomers can be separated from
their mixtures, by the application or adaptation of known methods, for example
chromatographic techniques and recrystallization techniques, or they are separately prepared

from the appropriatc isomers of their intermediates.

20 The compounds of the invention, their methods or preparation and their biological activity
will appear more clearly from the examination of the following examples that are presented as
an illustration only and are not to be considered as limiting the invention in its scope.

Compounds of the invention are identificd, for cxample, by the following analytical methods.

25 Mass Spectra (MS) are recorded using a Micromass LCT mass spectrometer, The method is

positive electrospray ionization, scanning mass m/z from 100 to 1000.

300MHz 'H nuclear magnetic resonance spectra {'H NMR) are recorded at ambient
temperature using a Varian Mercury (300 MHz) spectrometer with an ASW 5 mm probe. In
30 the "H NMR chemical shifts (8) are indicated in parts per mitlion (ppm) with reference to

tetramethylsilane (TMS) as the internal standard.
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As used in the examples and preparations that follow, as well as the rest of the application, the
terms used therein shall have the meanings indicated: “kg” = kilograms, “g” = grams, “mg” =
milligrams, “ug’” = micrograms, “mol” = moles, “mmol” = millimoles, *M”* = molar, *mM” =
millimolar, “uM” = micromolar, “nM” = nanomolar, “L” = liters, “mL" or “ml” = milliliters,
“ul” = microliters, *°C”” = degrees Celsius, “mp” or “m.p.”" = melting point, “bp” or “b.p.” =
boiling point, “mm of Hg™ = pressurc in millimeters of mercury, “cm” = centimeters, “nm” =
nanometers, “abs.” = absolute, “conc.” = concentrated, ““c” = concentration in g/mL, “rt” =
room temperature, “TLC” = thin layer chromatography, “"HPLC" = high performance liquid
chromatography, “i.p.” = intraperitoneally, “i.v.” = intravenously, “s” = singlet, “d” = doublet;
“t” = triplet; “q" = quartet; “m” = multiplet, *dd” = doublet of doublets; “br’” = broad, “LC” =
liquid chromatograph, “MS” = mass spectrograph, “ES1/MS™ = clectrospray ionization/mass
spectrograph, “R" = retention time, “M” = molecular ion, “PSI” = pounds per squarc inch,
“DMSO” = dimethyl sulfoxide, “DMF” = N,N-dimethylformamide, “DCM” =
dichloromethane, “HCI” = hydrochloric acid, “SPA” = Scintillation Proximity Assay,
“EtOAc” = cthyl acctate, “PBS”= Phosphate Buffered Saline, “IUPAC™ = International
Union of Pure and Applied Chemistry, “MHz" = megalicrtz, “M¢OH = methanol, “N™ =
normality, “THF"” = tetrahydrofuran, “min™ = minute(s), “N.” = nitrogen gas, “MeCN" or
“CHiCN” = acetonitrile, “Et.0” = ethyl ether, “TFA" = trifluoroacetic acid, *~" =
approximately, “MgS04” = magnesium sulfate, “Na;SO,4” = sodium sulfate, “NaHCO:” =
sodium bicarbonate, “NaCO;3” = sodium carbonate, “MCPBA” = 3-Chloroperoxybenzoic
acid, *“NMP” = N-methylpyrrolidone, “PS-DCC” = polymer supported-
dicyclohexylcarbodiimde, “LiOH™ = Lithium hydroxide, “PS-trisamine” = polymer
supported-trisamine, “PGH2” = prostaglandin H2, “PGD2” = prostaglandin D2; “PGE2” =
prostaglandin E2, “hPGDS” = Hematopoictic PGD2 Synthase, “GSH™ = glutathione
(reduced), “EIA” = Enzyme immunoassay, “KH,PO,” = potassium phosphate, monobasic,
“K:HPO,” = potassium phosphate, dibasic, “FeCly” = ferrous chloride, “MOX" =
methoxylamine; “EtOH” = ethanol, “DMSO” = dimethylsulfoxide, *Ag,0” = silver(l) oxide,
"HATU" = O-7-azabenzotriazole-1-y)-N NN N'-tetramethyluronium hexafluorophosphate,
“HOAL” = 1-hydroxy-7-azabenzotriazole, “DIPEA” = N N-diisopropylethylamine, “HOTT” =
S-(1-Oxido-2-pyridyl)-N, N, N, N'-tetramethyIthiuronium hexafluorophosphate, “HCTU” =
N,N,N'.N'-tetramethyl-O-(6-chloro-1H-benzotriazol-1-yl)uronium hexafluorophosphate.,
“PyBrOP” = bromo-tris-pyrrolidinophosphonium hexafluorophosphate, “LiAIH4” = lithium

aluminum hydride, “PyAOP” = (7-azabenzotriazol-1-yloxy)-tripyrrolidinophosphonium
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hexafluorophosphate, “TBTU” = O-benzotriazol-1-yl-N.N,N N -tetramethyluronium
tetrafluoroborate, “NaHMDS" = sodium bis(trimethylsilyl)amide, “NMP™ = N-methyl-2-
pyrrolidinone, “HOSA™ = hydroxylamine-O-sultonic acid, “DMTMM" = 4-(4,6-dimethoxy-
1.,3.5-triazin-2-yl)-4-mcthylmorpholinium chioride. “TMSN:” = trimethylsily azide, “"TBAF”

= tetrabutylammonium fluoride, “TFAA™ = trifluoro acctic anhydride.

EXAMPLES

Examplc 1

2-Pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indal-1-yl)-amide

@] e
_N
N7 N
l|4 F
| = N
o
N

Step 11 A solution of potassium ferf-butoxide (1.84 g, 16.43 mmol) and 5-fluoro-2-
methylindole (1.21 g, £.09 mmol) in DMF (20 mL) is stirred under N; at rt for 60 min. A
solution of monochloroaming in cther (65 mL, 9.75 mmol) is added v/ an addition funnel
over 10 min. The resulting mixture is stirred at 23°C for 2 hours, and then concentrated in
vacuo. The residue is partitioned between EtOAc and water. The organic phasc is separated,
washed with saturated aqueous NaHCOs, water and brine, dried (MgSQ,), filtered and
concentrated in vacrro. The residue is purified by silica gel chromatography eluting with 10%
EtOAc in heptane to afford 5-fluoro-2-methyl-indol-1-ylaming (290 mg, 22%%) as a solid. MS:
165 (M-+H): 'H NMR (300MHz. CDCly): 6 7.24-7.19 (m, 1H), 7.12 (dd, TH), 6.92 (dt, 1H),
6.12 (s, [H), 4.23 (brs, 2 H), 2.39 (s, 3H).

Step 2: A 250 mL, three-neck, round-bottom flask equipped with a magmetic stirrer and a
reflux condenscr is purged with N, The flask is charged sequentially with methyl 3,3-
dimethoxypropionate (5.22 g, 35.3 mmol), anhydrous 1,2-dimcthoxyethanc (25 mL),
anhydrous methyl formate (5 mL), 60°5 sodium hydride (1.7 g, 42.5 mmol), and the mixture
warmed to 40 — 50°C until evolution of hydrogen gas stops. The reaction mixture is cooled in
an ice/water bath and slowly allowed to reach room temperature overnight with stirming.

Anhydrous cther (25 mL) is added, and the resulting suspension is filtered under Ns, washed
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with anhydrous ether (10 mL), and vacuum dried for 2 hours to yield sodium sait ot 2-

dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (3.51 g, 50%) as a powder. 'H NMR
(CD;0D): 8 3.33 (s, 6H), 3.60 (s, 3H), 5.31 (s, 1H), 8.89 (s, 1H). (see: P. Zhichkin, D.J.
Fairfax, S.A. Eiscnbeis, Synthesis, 2002, 720-722.)

Step 3: To a solution of nicotinamidine hydrochloride (1 g, 6.35 mmol) in anhydrous DMF
(12 mL) is added sodium salt of 2-dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (1.46
g, 7.36 mmol) and the reaction mixture is heated at 100°C under N, for 3 hours. After this
time the reaction is cooled to room temperature and water (48 mL) is added. The precipitate
is collected by filtration, washed with water and vacuum dried to afford 2-pyridin-3-yl-
pyrimidine-5-carboxylic acid methy! ester (0.7 g, 51%). MS: 216 (M+H).

Step 4: A solution of 2-pyridin-3-yl-pyrimidine-5-carboxylic acid methyl ester (0.73 g, 3.32
mmol) and 1M aqucous LiOH (3.32 mL) in McOH (5 mL) is stirred at rt overnight. The
MeOH is removed in vacito, and the aqueous solution is treated with 3 N aqueous HCI to
adjust the pH ~ 2-3. The sohd 1s filtered off and washed with water and dried in vacuum to

yicld 2-pyridin-3-yl-pyrimidinc-5-carboxylic acid (0.2 g, 30%) as a solid. MS: 202 (M+H).

Step 5: A solution of 2-pyridin-3-yl-pyrimidine-5-carboxylic acid (506 mg, 2.13 mmol),
HCTU (970 mg, 2.34 mmol), and DIPEA (I mL, 5.72 mmol) in DMF (10 mL) is stirred at rt
under N, for 10 min. 5-Fluoro-2-mcthyl-indol-1-ylamine (311 mg, 1.89 mmol) is added. The
resulting mixture is stirred at 75°C overnight. The mixture is cooled and portioned between
EtOAc and water. The organic phasc is scparated, washed with saturated aqueous NaHCO:,
water and brine, dried (MgSOy), filtered and concentrated in vacuo. The residue is purified
by silica gel chromatography cluting with 45% EtOAc in heptane to afford 2-pyridin-3-y!l-
pyrimidine-3-carboxylic acid (5-fluoro-2-methyl-indol- 1 -yl)-amide (300 mg. 46%) as a solid.
MS: 348 (M+H). 'H NMR (300MHz, DMSO-dg): § 12.02 (s, 1H), 9.60 (d, 18). 9.49 (s, 2H),
8.82-8.76 (m, ZH), 7.64 (dd, 1H), 7.39 (dd, 1H), 7.29 (dd, IH), 6.94 (dt, IH), 6.35 (s, 1H),
2.33 (s, 3H).

Examplc 2
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid {(5-fluoro-2-methyl-indol-1-

yvllamide
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Step 1: Na" (0.66 g, 28.6 mmol) is added to anhydrous EtOH (100 mL) and stirred at rt for 15
min. 3-Fluorobenzamidine hydrochloride (4.87 ¢, 27.8 mmol) is added and the solution is
stirred for 15 min. 2-Dimethylaminomethylenc-3-oxo-butyric acid cthyl ester (5.3 g, 28.6
mmol.) is added and the reaction mixture is heated at reflux under N» for 1 hours. The
reaction is cooled to rt and concentrated in vacuo. The residue 1s dissolved in EtOAc (300
mL). washed with brine (2x100 mL), dried (Na:SQOy), filtered, and concentrated to afford 2-(3-
fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid cthyl ester (6.8 g, 99%). MS: 261
(M-+H): "H NMR (300 MHz, CDCl:): § 1.43 (t,.J = 7.0 Hz, 3H), 2.92 (s, 3H). 4.42 (q..7= 7.0

Hz, 2H), 7.24 (m, 1H), 7.45 (m, 1H), 827 (m, 1H), 8.37 (m, 1K), 8.21 (s, 1H).

Step 2: A solution of 2-(3-fluoro-phenyl}-4-methyl-pyrimidine-3-carboxylic acid cthyl ester
(6.7 ¢, 27.2 mmol) and NaOH (2.1 g, 54.4 mmol) in a 1:1:1 solution of THF, MeOH and
water (300 mL) 1s heated at reflux for 45 min. The THF/MeQH is evaporated. and the
aqueous solution is treated with 3 N HCI to adjust the pH to between 2 and 3. The solid is

tiltercd off, washed with water and dried in vaciro to yicld 2-(3-fluoro-phenyl)-4-methyl-

pyrimidinc-3-carboxylic acid (5.4 g, 91%) as a solid. MS: 233 (M+H); 'H NMR (300 MHz,

CD;0D): 6 2.85 (s. 3H), 7.24 (m, |H), 7.50 (m, 1H), &.17 (m, 1H), 832 (m, 1H), 9.20 (s, 1H).

Step 3: A solution of 2-(3-fluoro-phenyl)-4-methyt-pyrimidine-5-carboxylic acid (340 mg,
1.46 mmol, prepared according to the general procedure described in Example 1, steps 3 and
4), HOAt (248 mg, 1.82 mmol), and HATU (645 my, 1.70 mmol) in DMF (15 mL) is stirred
at rt under Nz for 20 min. 5-Fluoro-2-methyl-indol-1-ylamine (237 mg. 1.44 mmol) and
DIPEA (380 uL, 2.18 mmol) are added. The resulting mixture is stirred at 80°C overnight.
The mixture is cooled and portioned between EtOAc and water. The organic phase is
scparated, washed with saturated aqueous NaHCO:, water and brine, dried (MgSQ,), filtered
and concentrated in vacuo. The residug is purified by silica gel chromatography cluting with

20" EtQAc in heptane to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid
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(5-fluoro-2-methyl-indol-1-yl)amide (300 mg, 55%) as a solid. MS: 379 (M+H). 'H NMR
(300MHz. CD:0D): 8 9.14 (s, TH), 8.38-8.20 (m, 3H), 7.56-7.52 (m, 1H), 7.30-7.27 (m, 2H),
7.19-7.16 (m, 1H), 6.96-6.90 (m, 1H), 6.32 (s, 1H), 2.83 (s, 3H), 2.42 (s, 3H).

Example 3
4-Methyl-2-pyridin-2-vl-pyrimidine-5-carboxylic acid {5-fluoro-3-methyl-indol-1-ylamide

ZN

Step 1: A suspension of NaH (2.01 g, 50.3 mmol, 60% in mineral oil) in DMF (45 mL) at 0°C
is treated with 3-fluoro-3-methyl-1H-indole (500 mg, 3.55 mmol). and the mixture is stirred at
0°C for 1 h. NH:0SO:H (1.9 g, 16.75 mmol) is added portion wisc, and the mixture is then
warmed to rt and stirred for 2 h. The mixture is quenched with MeOH, diluted with water,

extracted with EtOAc, dried (Na.SO,), filtered and concentrated to afford 5-fluoro-3-methy!-

indol-1-ylamine. MS: 165 (M+H); '"H NMR (300 MHz, CD:OD): 8 2.22 (s, 3H), 6.86 (m,
1H). 6.99 (s, 1H), 7.08 {m, 1H), 7.36 (m, 1H).

Step 2: Nu” (31.7 mmof) is added to anhydrous EtOH (100 mL) and stirred at rt for 15 min.
Pyridine-2-carboxamidine hydrochloride (31.7 mmol) is added and the solution is stirred for
15 min. 2-Dimethylaminomethylene-3-oxo-butyric acid ethyl ester (31 . 7mmol) is added and
the reaction mixture is heated at reflux under N- for 1 h. The reaction is cooled to rt and
concentrated in vacuo. The residue is dissolved in EtOAc (200 mL), washed with brine

2x100 mL), dried (Na,SQ.). filtcred, and concentrated to afford 4-methyl-2-pyridin-2-yl-

pyrimidine-5-carboxylic acid ethyl ester (6.77 g. 88%). MS: 261 (M+H): 'H '"H NMR (300
MHz, CDC1:): 8 1.44 (t, 3H). 2.97 (s, 3H), 4.44 (q, 2H), 7.44 (m, 1H), 7.91 {m, 1H), 8.60 (m,
1H), 8.90 (m, 1H), 9.31 (s, 1H).

Step 3: A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid ethyl ester (26.7
mmol) and LiOH (53.4 mmol) in a 1:1:1 solution of THF, MeOH and water (200 mL) is stirre
at rt overnight. The THF/MeOH is evaporated, and the aqueous solution is treated with 10%
aqueous HC to adjust the pH to between 1.5 and 2.5. The solid is filtered off, washed with

water and dried in vacuo to yield 4-methyl-2-pyridin-2-vl-pyrimidine-3-carboxylic acid (5.50
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g, 96%) as a solid. MS: 233 (M+H); "1 "TH NMR (300 MHz, CD-0D): § = 2.93(s, 3H), 7.59
(m, TH), 8.05 (t, TH), 8.62 (d, 1H), 8.76 (d. 1H). 9.28 (s. TH).

Step 4, Method A:

A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (335 mg, 1.56 mmol),
HOTT (638 mg, 1.72 mmol), and DIPEA) (700 pL, 4.01 mmol in DMF (6 mL) is stirred
stirred at rt under N> for 20 min. 5-Fluoro-3-methyl-indol-1-ylamine (241 myg, 1.47 mmol) is
added. The resulting mixture is stirred at rt overnight. The mixture is portioned between
EtOAc and water. The organic phase ix separated, washed with saturated aqueous NaHCOs,
water and brine, dried (MgSQs), filtered and concentrated in vacuo. The residue is purified by

silica gel chromatography cluting with 60°s EtOAc in heptane to afford 4-methyl-2-pyridin-2-

yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indal-1-yl)amide {193 mg. 36%) as a
solid. MS: 362 (M+H). 'H NMR (300MHz, CDCl3): 8 10.41 (s, 1H), &.84 (s, 1H), 8.55 (s,
IH). 8 48-8.45 (m, 1H), 7.86 (t, 1H), 7.40-7.36 (m, 1H)., 7.24-7.20 (m, 2H), 7.05-7.01 (m,
2H), 2.82 (s, 3H), 2.32 (s, 3H).

Step 4, Method B:

5-Fluoro-3-methyl-indol-t-ylamine (10.6 mmol) is treated with 4-methyl-2-pyridin-2-
ylpyrimidine-3-carboxylic acid (2.75 g, 12.8 mmol) in DMF (75 mL) and the mixture is
stirred at rt for 10 min. The mixture is then trcated with 2.4-dimethoxy-6-(4-
methylmorpholin-4-y1)-[1.3,5]triazine chloride (3.82 g, 13.85 mmol) and sturred at 60°C for ]
h. The mixture 1s concentrated in vacwo. The residue is difuted with Et;Q (50 mL) and 10%%
NaHCO: (50 mL), and the mixture is stirred at rt for 20 min. The resulting solid is filtered,

washed, and dried to afford 4-methyl-2-pyridin-2-vl-pvrimidine-5-carboxylic acid (5-fluoro-3-

methyl-indol-1-vl)amide (3.2 g. 83%,). The solid is crystallized with MeOH:water (4:1) to

afford 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-
ylamide as a crystal. MS: 362 (M+H); 'H NMR (300 MHz, DMSO-dg): 8 2.27 (s, 3H), 2.78%
(s. 3H), 7.06 (m, 1H). 7.34 (m. 1H), 7.37 (s, 1H), 7.44 (m, 1H), 7.59 (m, 1H), 8.05 (m, 1H),
.45 (m, 1H), 8.80 (m, 1H). 9.25 (s, 1H). ICs; =7 uM.,

Example 4

2-Pyridin-2-yl-pyrimidine-3-carboxylic acid {5-fluoro-3-methyl-indol-1-y-amide




10

15

WO 2008/121670 PCT/US2008/058347
-50-

=z

N7 N
SN Ny

N

~N

Step 1: Following the procedures similar to those of Example 1, step 3, but substituting

pyridine-2-carboxamidine hydrochloride nicotinamidine hydrochloride, there is prepared 2

pyridin-2-yl-pyrimiding-5-carboxylic acid methyl cster.

Step 2: Following the procedures similar to those of Example 2, step I, but substituting 2-
pyridin-2-yl-pyrimidine-5-carboxylic acid methyl ester for 2-pyridin-3-yl-pyrimidine-3-

carboxylic acid methyl ester, there is prepared 2-pyridin-2-yl-pyrimidine-5-carboxylic acid.

Step 3: A solution of 2-pyridin-2-yl-pyrtmidine-3-carboxylic acid (209 mg. 0.8 mmol),

HOTT (435 mg, 1.17 mmol), and DIPEA (400 ul., 2.29 mmol) in DMF (10 mL} is stirred at rt

under N> for 20 min. 5-Fluoro-3-methyl-indol-1-ylamine (125 mg, 0.76 mmol) is added. The

resulting mixture is stirred at rt overnight. The mixture is portioned between EtOAc¢ and

water. The organic phase is separated, washed with saturated aqueous NaHCOs, water and

brine. dried (MgSOy), filtered and concentrated i# vacun. The residue is purified by silica gel

chromatography cluting with 70%% EtOAc in heptane to afford 2-pyridin-2-yl-pyrimiding-3-

carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide (180 mg, 68%) as a solid. MS: 34%
(M+H). '"H NMR (300MHz. DMSO-dg): & 12.12 {s, 1H), 9.47 (s, 2H), 8.82 (d, 1H), 8.51 (d.
1H). .05 (td. 1H), 7.62 (dd, 1H), 7.42 (dd, 1H), 7.35 (dd, 1H), 7.33 (s, 1H), 7.03 (td, 1H),
227 (s, 3H).

Example §

4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (S-fluoro-3-methyl-indol-1-y)-amide
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Step 1: Following the procedures similar to those of Example 2, step 1, but substituting
nicotinamidine hydrochloride for 3-fluorobenzamidine hydrachloride, there is prepared 2-

nyridin-3-yl-4-methyl-pyrimidine-5-carboxvlic acid ethvl ester.

Step 2: Following the procedures similar to those of Example 2, step 1, but substituting 2-
pyridin-3-yl-4-methyl-pyrimidine-5-carboxylic acid ethyl ester for 2-(3-fluoro-phenyl)-4-

methyl-pyrimidine-5-carboxylic acid ethy! ester, there is prepared 4-methyl-2-pyridin-3-yl-

pyrimidine-3-carboxvlic acid.

Step 3: A solution of 4-methyl-2-pyridin-3-yl-pyrimidinc-3-carboxylic acid (502 mg, 2.33
mmol), HCTU (1.054 g, 2.55 mmol). and DIPEA (1.10 mL, 6.30 mmol} in DMF (10 mL) is
stirred at 1t under N; for 10 min. 5-Fluoro-3-methyl-indol-1-ylamine (341 mg, 2.08 mmol) is
added. The resulting mixture is stirred at rt overnight. The mixture is portioned between
EtOAc and water. The organic phasc is separated, washed with saturated aqueous NaHCOs,
water and brine, dried (MgSQO,), filtered and concentrated in vacua. The residue is triturated

in cther (4 times) to afford 4-methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-

methyl-indol-1-yl)-amide (160 mg, 21%) as a solid. MS: 362 (M+H). '"H NMR (300MHz,
DMSO-dg): 8 11.86 (s, 1H), 9.58 (s, 1H), 9.24 (s, 1H), 8.79-8.78 (m, 1H), 8.74 (td. 1H), 7.62
(dd, 1H), 7.44 (dd, IH), 7.37-7.36 (m, 2H}), 7.06 (td, 1H), 2.78 (s, 3H), 2.27 (s, 3H).

n A e

Example 6

2-Pyridin-3-¥l-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yI}-amidc

A solution of 2-pyridin-3-yl-pyrimidine-5-carboxylic acid (664 mg, 2.79 mmol), HCTU (1.27
g, 3.07 mmol), and DIPEA (1.4 mL, .02 mmol) in DMF (15 mL) is stirred at rt under N, for
10 min. 5-fluoro-3-methyl-indol-1-ylamine (491 mg, 2.55 mmol) is added. The resulting
mixture {s stirred at rt overnight. The mixture is portioned between EtQAc and water. The
organic phasc is scparated, washed with saturated aqueous NaHCOs, water and brine, dried

(MgSO0,), ‘ﬁltered and concentrated /1 vacwo. The residue is triturated in ether (3 times) and
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methanol to afford 2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluorg-3-methyl-indoi-i-
yD-amide (375 mg, 42%) as a solid. MS: 348 (M+H). 'H NMR (300MHz, DMSOQ-d,,): 3 12.10
(s, 1H), 9.61-9.60 (m, 1H), 9.45 (s, 2H), R&1-R.R0 (m, 1H), 8.77 (dt, 1H), 7.64 (dd, 1H), 7.4]
(dd, 1H), 7.35 (dd, TH), 7.32 (s, TH). 7.03 (td, 1H). 2.27 {5, 3H). [Csn= 10 nM.

Example 7

2-Pyridin-2-yI-pyrimidine-5-carboxylic acid (5-flugro-2-methyl-indol-1-vh)-amide

=N

A solution of 2-pyridin-2-yl-pyrimidine-5-carboxylic acid (485 mg, 2.04 mmol), HCTU (909
my, 2.2 mmol), and DIPEA (1 mL, 5.72 mmel) in DMF (15 mL) 1s stirred at rt under N- for
10 min. 5-Fluoro-2-mcthyl-indol-1-ylamine (299 mg, 1.82 mmol) is added. The resulting
mixture is stirred at rt overnight. The mixture is portioned between EtOAc and water. The
organic phase is separated, washed with saturated aqueous NaHCO;, water and brine, dried
(MgS0,), filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography eluting with 70% EtOAc in heptane to afford 2-pyridin-2-yl-pyrimidine-5-

catboxylic acid (5-fluoro-2-methyl-indol-1-yl)-amide (112 mg, 18%5) as a solid. MS: 348
(M+H). '"H NMR (300MHz, DMSO-dg): & 12.03 (s, ITH). 9.51 (s, 2H), 8.83 (d, 1H), 8.30 (d,

IH), 8.05 (dt. 1H), 7.62 (dd, [H), 7.39 (dd. 1H), 7.28 (dd. [R), 6.94 (dt, IH), 6.35 (s, |H),
233 (s, 3H).

Example 8

2-(3-Fluoro-phenvh)-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-yi)-amide
O ==
NZ N"N
@)LI F
= H
N

Step 1: To a solution of 3-fluoro-benzamidine hydrochloride (4 g, 22.6mmol) in anhydrous

F

DMF (35 mL) is added sodium 3.3-dimethoxy-2-carbomethoxyprop-1-cn-1-oxide (4.99g,
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25.2mmol). The reaction mixture is heated at 100°C under N for 3 h and then cooled to rt.
Water (150 mL) is added and the mixture is extracted with EtOAc. The organic layer is
washed with brine, dried (MgSO,) filtered and concentrated in vacuo to afford 2-(3-fluoro-

phenyl)-pyrimidine-5-carboxylic acid methyl ester (1.76 g. 34%). MS: 233 (M+H).

Step 2: To a solution of 2-(3-fluoro-phenyl)-pyrimidine-3-carboxylic acid methyl cster (1.76
g, 7.58 mmol) in anhvdrous MecOH (35 mL) is added LiOH (0.38, 15.9mmol) and the
reaction mixture is stirred at rt overnight. The minture is coneentrated /7 vacuo and the
residue is partitionned between EtOAc and 3 N aqucous HCI (7.6 mL). The mixture is
extracted with EtOAc and the organic layer is washed with brine, dried (MgS0y,), filtered and
concentrated in vacuo to afford 2-(3-fluoro-phenyl)-pyrimidine-5-carboxvlic acid (1.62 g,

08%%) as a solid. MS: 219 (M+H).

Step 3: A selution of 2-(3-fluoro-phenyl)-pyrimidine-3-carboxylic acid (372 mg, 1.7 mmaol),
HCTU (757 mg, 1.83 mmol), and DIPEA (780 uL, 4.47 mmol) in DMF (10 mL) is stirred at rt
under N> for 10 min. 5-Fluoro-3-methyl-indol-1-ylamine (250 mg, 1.52 mmol) is added. The
resulting mixture is stirred at rt overnight. The mixture is portioned between EtOAc and
water. The organic phase is scparated, washed with saturated aqucous NuHCOx, water and
brine. dried (MgSO,), filtered and concentrated in vacuo. The residue is triturated in ether to
afford 2-(3-fluoro-phenyl)-pyrimidine-5-carboxvlic acid (5-fluoro-3-methyl-indol-1-vl)-amide
(332 mg, 60%) as a solid. MS: 365 (M+H). '"H NMR (300MHz, DMSO-d): 8 12.08 (s, TH),
9.43 (s, 2H), 8.36 (d, 1H), 820 (dt, 1H), 7.70-7.62 (m, 1H), 7.48 (dt, LH), 7.40 (dd, 1H). 7.35
(dd, 1H). 7.32 (s, 1H). 7.03 (dt. 1H). 2.27 (5. 3H).

Exuample 9

4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxvlic acid (5-fluoro-2-methyl-indol-1-yD)-amide

A solution of 4-methyl-2-pyridin-3-y!-pyrimidine-5-carboxylic acid (5304 mg, 2.34 mmol),

HCTU (1.06 g, 2.55 mmol), and DIPEA (1.1 mL, 6.30 mmol) in DMF (15 mL) s stirred at vt

under N, for 10 min. 3-Fluoro-2-methyl-indol-1-ylamine (346 mg, 2.11 mmol) is added. The
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resulting mixture is stirred at rt overnight. The mixture is portioned between EtOAc and
water. The organic phase is separated, washed with saturated aqueous NaHC O3, water and
brine, dried (MgSOy), filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography cluting with 70% EtOAc in heptanc to afford 4-methyl-2-pyridin-3-yl-

pyrimidine-3-carboxylic acid (5-flugro-2-methyl-indol-1-yl)-amide (§2 mg, 11%) as a solid.
MS: 362 (M+H). '"H NMR (300MHz, DMSO-ds): 8 11.80 (s, 1H), 9.59 (d, 1H), 9.29 (s, 1H),
R.R0-8.73 (m, 2H), 7.63 (dd, 1H), 7.22 (dd, 1H), 7.28 (dd, 1H), 6.97 (dt, 1H). 6.35 (s, 1H),
2.79 (s, 3H), 2.37 (s, 3H).

Example 10

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-yI)-

amide
o} =
_N
NZ N
| | F
e H
N

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (645 mg, 2.78

E

mmol). HCTU (1.25 i, 3.02 mmol), and DIPEA (1.35 mL, 7.73 mmol) in DMF (15 mL) is
stirred at rt under Na for 10 min. 5-Fluoro-3-methyl-indol-1-ylamine (380 mg, 2.31 mmol) is
added. The resulting mixture is stirred at rt overnight. The mixture is portioned between
EtOAc and water. The organic phase is separated, washed with saturated aqueous NaHCO\,
water and brine, dried (MgSO;), filtered and concentrated in vacwo. The residuc is triturated

in ether to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid (5-fluoro-3-

methyl-indol-1-yl)-amide (533 mg, 61%) as a solid. MS: 379 (M+H). "H NMR (300MHz,

DMSO-dg): § 11.84 (s, TH), 9.21 (s, 1H), 8.32 (d, 1H), 8.17-8.15 (m, 1H), 7.66-7.61 (m, 1H),
1.47-41 (m. 2H), 7.36-7.34 (m, 2H). 7.05 (dt, 1H), 2.76 (s. 3H), 2.26 (s, 3H). 1Csp = 6 nM.

Example 11
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2_(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-yl)amide

A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (389 mg. 1.78 mmol), HOAt
(290 mg, 2.13 mmol), and HATU (811 mg, 2.13 mmeol) in DMF (20 mL) is stirred at rt under
Na for 20 min. 5-Fluoro-2-methyl-indol-1-ylamine (290 mg, 1.77 mmol) and DIPEA (450
ul, 2.58 mmol) are added. The resulting mixture is stirred at 80°C overnight. The mixture is
cooled and portioned between EtOAc and wuter. The organic phase is separated, washed with
saturated aqucous NaHCO;, water and brine, dried (MgSOs), filtered and concentrated in
vacio. The residue 1s purified by silica gel chromatography eluting with 25% DCM in
heptane to afford 2-(3-fluorp-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-
1 yhamide (300 mg, 47%) as a solid. MS: 365 (M+H). 'H NMR (300MHz. CDCl;): 8 9.23 (s.
1H), 8.76 (s, 1H), 8.35-8.22 (m, 2H), 7.54-7.45 (m, 1H), 7.19-6.86 (m, 5H), 6.25 (s, 1H), 2.29
(s, 3H).

Example 12

4-Methy!-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-yD-amide

~N

A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (810 mg, 3.76 mmol),
PyBrOP (1.76 g, 3.78 mmol), and DIPEA (1.9 mL, 10.8X0 mmo}) in DMF (15 mL) is stirred at
rt under Nz for 10 min. 5-Fluoro-2-methyi-indol-1-ylamine (560 mg, 3.41 mmol) is added.
The resulting mixture is stirred at rt overnight. The mixture is portioned between EtOAc and
water. The organic phase is scparated, washed with saturated aqucous NaHCOs, water and
brine, dried (MgSO,), filtered and concentrated in vacun, The residue is purified by silica gel

chromatography eluting with 3% MeOH in DCM to afford 4-methyl-2-pyridin-2-yl-

pyrimidine-5-carboxylic acid (3-fluoro-2-mcthyl-indol-1-yh)-amide (174 mg, 14%) as a solid.

MS: 362 (M+H). 'H NMR (300MHz, DMSO-de): § 11.82 (s, TH), 9.30 (d, [H), .81 (d, 1H),
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%.46 (d, 1H), 8.03 (dt, 1H), 7.59 (dd, 1H), 7.43 (dd. 1H), 7.29 (dd, 1H), 6.98 (dt, 1H). 6.35 (s,
1H). 2.79 (s, 3H), 2.38 (s, 3H). 1Csy =8 nM.,

Example 13
2_(3-Fluoro-pheny)-4-methyl-pyrimidine-5-carboxvylic acid ( 5-fluoro-3.3-dimethvl-2,3-

dihvdro-indol-1-yl)-amide
o)
N
NF N
Jj/t‘ F
N\ H
N

Step 1: Iscamyl nitrite (3.4 mL, 25.42 mmol) is added to a solution of 5-fluoro-3,3-dimethyl-

F

2,3-dihydro-1H-indole (3.75 g, 22.69 mmol) in DCM. The mixture is refluxed overnight.
The mixture is cooled and portioned between DCM and water. The organic phase is
scparated, washed with saturated aqueous NaHCO;, water and brine, dried (MgSQO,), filtered

and concentrated in vacuo to afford 5-fluoro-3.3-dimethyl-1-nitroso-2.3-dihydro- 1 H-indole

(4.23 g, 96%) as a solid. MS: 195 (M+H). 'H NMR (300MHz, CD.Cly): 8 7.77 (dd, TH), 7.08-
0.98 (m, 2H), 3.94 (s, 2H), 1.39 (s, 6H).

Step 2: To a solution of 5-fluore-3,3-dimethyl-1-nitroso-2.3-dihydro-1H-indole (4.03 g, 20.75
mmol} in THF (70 ml) at 0°C is added a solution of LiAIH, (40 mL, 40 mmol) in THF
dropwise, The mixture is allowed to warm to rt and stirred overnight. The mixture is
quenched with a saturated aqueous solution of Rochelle’s Salt. The resulting mixture is
stirred until a slurry is obtained. The organic phase is separated, washed with 10% aqucous
HCl. saturated aqucous NaHCO;. water and brine, dried (MgSQy). filtered and concentrated in
vacito. The residuc 1s purified by silica gel chromatography eluting with 25% EtOAc in

heptane to afford 5-fluoro-3,3-dimethyl-2,3-dihydro-indol-1-ylamine (3.51 g, 94%) as an oil.

MS: 181 (M+H). '"H NMR (300MHz, CD:Cl)): 8 6.85-6.78 (m, 1H), 6.75-6.68 (m, 2H), 3.44
(brs, 2H), 3.14 (s, 2H), 1.28 (s, 6H).

Step 3: A solution of 2-(3-fluoro-phenyl)--methyl-pyrimidine-5-carboxylic acid (348 mg,.1.5
mmol), HOTT (618 my, 1.66 mmol), und DIPEA (700 uL, 4.01 mmol) in DMF (10 mL) is

stirred at rt under Na for 10 min. 5-Fluoro-3,3-dimethyl-2,3-dihydro-indol-1-ylaminc (239
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mg. 1.33 mmol) is added. Thc resuiting mixture is stirred at 80°C overnight. The mixture is
cooled and portioned between EtOAc and water. The organic phase is separated, washed with
saturated aqueous NaHCOs, water and brine, dried (MgSQy), tiltered and concentrated in
vacito. The residue is purified by silica gel chromatography eluting with 13% EtQAc in
heptane to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-S-carboxylic acid (5-fluoro-3.3-
dimethyl-2,3-dihydro-indol-1-yl)-amide (416 mg, 80%) as a solid. MS: 395 (M+H). '"H NMR
(300MHz, DMSO-de): 3 10.43 (s, 1H), 8.99 (s, 1H), 8.28 (d, 1H), 8.15-%.11 {m, 1H), 7.66-
7.58 (m, 1H), 7.46-7.39 (m, 1H). 7.06 (dd, 1H), 6.95-6.88 (m, 1H), 6.75-6.71 {m, TH). 3.51 (s,
2H), 2.68 (s, 3H), 1.33 (s, 6H).

Example (4

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvylic acid [3-(2.2.2-tritluoro-acetyl)-indol-

1-ylj-amide

omgw

Step 1: Following procedures similar to thosc of Example 1, step 1, but substituting 3-(2,2,2-

PRI

trifluoro-acetyl)indole for 5-fluoro-2-methylindole. 1-(1-amino-1H-indol-3-y])-2.2.2-

g™

trifluoro-cthanone is prepared.

Step 2t A solution of 2-(3-fluoro-pheny-4-methyl-pyrimidine-3-carboxylic acid (360 mg,
1.55 mmol), HOTT (628 my, 1.69 mmol), and DIPEA (740 uL, 4.24 mmol) in DMF (10 mL)
is stirred at rt under N; for 10 min, 1-(1-Amino-1H-indol-3-yl)-2.2.2-trifluoro-cthanone (322
mg, 1.4 mmol) is added. The resulting mixture is stirred at 80°C overnight. The mixture is
cooled and portioned between EtOAc¢ and water. The organic phase is separated, washed with
saturated aqueous NaHCOs, water and brine, dricd (MgSQ,), filtered and concentrated in
vacuo. The residue is purificd by HPLC reverse phase column chromatography cluting with a
mobile phase of 0.1%% TFA/water through 100% MeCN in a 30 min. ramp to afford 2-(3-

fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid [3-(2,2.2-trifluora- acetyl)-indol-1-vl]-

amide (71 my, 1195} as a solid. MS: 443 (M+H). 'H NMR (300MHz, DMSO-dg): 8 12.36 (s,
TH), 9.32 (s, 1H), 8.90 (d, VH), R.35(d, 1H), 8.30-8.27 (m, 1H), R.22-8.17 (m, 1H), 7.75-72
(m, 1H), 7.69-7.62 (m, IH), 7.52-7.44 (m, 3H), 2.81 (s, 3H).
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Example 15
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3 3-dimethyl-2.3-dihydro-

indol-1-yl}-amide

o

A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (685 mg, 3.18 mmol),
HOTT (1.29 g, 3.48 mmol), and DIPEA (1.6 mL, 9.16 mmol) in DMF (15 mL) is stirred at rt

under N; for 10 min. 5-Fluoro-3,3-dimethyl-2,3-dihydro-indol-1-ylaminc (542 mg, 3.01
mmol) is added. The resulting mixture (s stirred at 80°C overnight. The mixture is cooled and
portioned between EtOAc and water. The organic phase is separated, washed with saturated
aqueous NaHCO,, water and brine, dried (MgSO,), filtered and concentrated in vacuo. The
residuc 1s purified by silica gel chromatography cluting with 2% McOH in DCM to afford 4-
methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3.3-dimethyl-2,3-dihydro-indol-
1-yD)-amide (585 mg, 52%) as a solid. MS: 378 (M+H). 'H NMR (300MHz, DMSO-dg): &
10.46 (s, 1H), 9.02 (s, 1H), 8.78 (d, 1H), 8.42 (d. 1H), 8.00 (dt, 1H), 7.56 (dd, 1H), 7.06 (dd.
1H), 6.92 (dt, 1H), 6.76-6.72 (m, 1H), 3.32 (s, 2H), 2.70 (s, 3H), 1.33 (s, 6H).

Examplc 16
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3.3-dimcthyl-2.3-dihydro-

indol-1-yD)-amide

A solution of 4-methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (706 mg, 3.28 mmol),
HOTT (1.34 g, 3.6 mmol), and DIPEA (1.65 mL, 9.45 mmol) in DMF (15 mL) is stirred at rt
under Nz for 10 min. 5-Fluoro-3,3-dimethyl-2,3-dihydro-indo!-1-ylamine (560 mg, 3.11
mmol) is added. The resulting mixture is stirred at 80°C overnight. The mixture is cooled and

portioned between EtOAc and water. The organic phasc is separated. washed with saturated
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aqueous NaHCOs, water and brine, dried (MgSO,), filtered and concentrated in vacuo. The
residue is purified by silica gel chromatography eluting with 35% EtOAc in heptane to afford

4-methyl-2-pyndin-3-yl-pyrimidine-3-carboxvlic acid (5-fluoro-3.3-dimethyl-2.3-dihydro-

indol-1-vl)-amide (617 mg, 53%) us a solid. MS: 378 (M+H). "H NMR (300MHz, DMSO-ds):
3 10.44 (s, 1H), 9.55-9.54 (m, 1H), 9.01 (s, 1H), 8.77-8.75 (m, 1H). 8. 72-8.68 (m, 1H), 7.60
(dd, 1H), 7.06 (dd, tH), 6.96-6.88 (m, 1H), 6.76-6.72 (m, 1H), 3.51 (s, 2H), 2.70 (s, 3H), 1.33
(s, 6GH).

Example 17

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxvlic acid (2.3-dimethyl-indol-1-yl)-amide

Step 1: Following procedures similar to those of Example 1, step 1, but substituting 2,3-

F

dimethylindole for 5-fluoro-2-methylindole, there is prepared 2,3-dimethyl-indol- 1 -ylamine as
a solid. MS: 161 (M+H). 'H NMR (300MHz, CDCL:): 3 7.48-7.45 (m. 1H). 7.33-7.30 (m,
1H), 7.19-7.13 (m, 1H), 7.10-7.05 (m, | H), 4.40 (br s, 2H}, 2.37 {s, 3H), 2.23 (s, 3H).

Step 20 A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (764 mg,
3.29 mmol), HOTT (1.33 g, 3.58 mmol), and DIPEA (1.65 mL, 9.45 mmol) in DMF (15 mL)
is stirred at rt under Na for 10 min. 2.3-Dimethyl-indol-1-ylamine (497 mg, 3.1 mmol) is
added. The resulting mixture is stirred at R0°C overnight. The mixture is cooled and
portioned between EtOAc and water. The organic phasc is separated, washed with saturated
aqueous NaHCO;, water and brine. dricd (MgSOy), filtered and concentrated in vacue. The
residue is purified by silica gel chromatography eluting with 20% EtOAc in heptane to afford

2-(3-fluoro-phenyh)-d-methyl-pyrimidine-3-carboxylic acid (2.3 J-dimethyl-indol-1-y)-amide

(568 mg, 49%) as a solid. MS: 375 (M+H). '"H NMR (300MHz, DMSO- de): & 11.68 (s, 1H),
9.24 (s, 1H), 8.33 (d, 1H). 8.20-8.15 (m, 1H), 7.69-7.61 (m, [H), 7.50-7.43 (m, 2H), 7.37 (d.
1H), 7.17-7.05 (m, 2H), 2.78 (s, 3H). 2.30 (5, 3H), 2.24 (s, 3H).




10

AN

WO 2008/121670 PCT/US2008/058347
-69-
Example 1%
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-chloro-2-methyl-indol-1-yl)-
amide
O —
N
-4 P
e H
N
F

Step 1: Following procedures similar to thosc of Example 1. step 1, but substituting 5-chloro-

2-mcthylindole for 5-fluoro-2-methylindole, there is prepared S-chloro-2-methyl-indol-1-
ylaming as a solid. MS: 181 (M+H). 'H NMR (300MHz, CDCly): & 7.46-7.43 (m, 1H), 7.27-
7.24 (m, 1H), 7.12-7.09 (m, 1H), 6.10 (s, 1 H), 4.44 (br s, 2H), 2.44-2.43 {(m, 3H).

Step 2: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (379 mg,
1.63 mmol), HOTT (662 mg, 1.78 mmol), and DIPEA (800 uL, 4.58 mmol) in DMF (10 mL)
is stirred at rt under Nz for 10 min. 5-Chloro-2-methyl-indol-1-ylamine (274 mg, 1.52 mmol)
is added. The resulting mixture is stirred at 80°C avermight. The mixture is cooled and
portioned between EtOAc and water. The organic phasc 1s separated, washed with saturated
aqueous NaHCO3, water and brine, dried (MgSO,). filtered and concentrated in vacuo. The

residue is triturated in ether to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-3-carboxvlic

acid (5-chloro-2-methyl-indol- [-y)-amide (93 mg, 16%) as a solid. MS: 395 (M+H). '"H NMR
(300MHz, DMSO-dg): & 11.83 (s, 1H), 9.27 (s, 1H), 8.33 (d, 1H), 8.20-8.15 (m, IH), 7.69-
7.61 (m, 1H), 7.56 (d, 1H), 7.50-7.43 (m, 2H), 6.36 (s, 1H), 2.78 (s, 3H), 2.37 (s, 3H).

Examplc 19

2_(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxvlic acid (5-bromo-indol-1-yl)-amide

SRRes

Step 1: Following procedures similar to thosc of Example 1, step 1. but substituting 5-

F

bromoindole for 5-fluoro-2-methylindole, there is prepared 5-bromoindol-1-ylaming as a
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solid. MS: 211 (M+H). '"H NMR (300MHz, CDCly): 5 7.71-7.70 (m, 1H), 7.29-7.28 (m, 2H),
7.13(d, 1H), 6.32-6.31 (m, 1 H), 4.73 (br s, 2H).

Step 2: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (596 mg,
2.537 mmol), PyAOP (2.63 mmao!), and DIPEA (830 uL. 4.75 mmol) in DCM (20 mL) is
stirred at rt under N2 for 10 min. 5-Bromoindol-1-ylamine (500 myg. 2.37 mmo!) is added.
The resulting mixture is stirred at rt overnight. The mixture is portioned between EtOAc and
water. The organic phase is separated, washed with saturated aqueous NaHCOs, water and
brine, dried (MgSO,), filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography cluting with 2% M¢OH in DCM to afford 2-(3-fluoro-phenyl)-4-methyi-

pyrimidine-5-carboxyvlic acid (5-bromo-indol-1-yl)-amide (246 mg. 24%) as a solid. MS: 425
(M) & 427 (M+2). "H NMR (300MHz, DMSO-ds): 8 12.02 (s, 1H), 9.24 (s, 1H), 8.34 (d, 1H),
8.20-%.15 {m, 1H), 7.84 (d. 1H). 7.68-7.61 (m, 1H), 7.59 (d, 1H), 7.50-7.43 (m, 2H), 7.35 (dd.
THY, 6.57 (dd, 1H), 2.78 (s, 3H).

Example 20

3-Oxo0-4-[{2-phenyl-pvrimidine-5-carbonyl)-aminol-piperazine- 1 -carboxylic acid benzyl ester

Step 1: Following the procedures described in M. A. Brook, T. H. Chan Svarthesis 1983, (3),
201-204, there is prepared benzyloxycarbonylamino-acctic acid ethyl ester (95%). MS: 238
(M+H); 'H NMR (300 MHz, CDCl3) 8 7.24-7.41 (m, 5H), 5.20-5.37 {brs, 1H), 5.13 (s, 2H),
4.21(q.J=7.0 Hz, 2H), 3.96 (br d, J=5.3 Hz, 2H), 1.27 (t, J=7.1 Hz. 3H).

Step 2: Following the procedures described in P. Shenbagamurthi, H. A. Smith, J. M. Becker.
F. Naider .J. Med Chem. 1986, 29 (5), 802-809: R. K. Olsen ./, Org. Chem. 1970, 35 (6),
1912-1915, there ts prepared (allyl-benzyloxycarbonyl-aming)-acetic acid ethvl ester as a

liquid (92%): MS: 278 (M+H): 'H NMR (300 MHz, CDCl1) & 7.17-7.41 (m, SH), 5.70-5 88

(m, 1H), 5.06-5.25 (m, 4H), 4.02-4.23 (m, 2H), 3.81-4.02 (m, 4H). 1.10-1.30 (m, 3H).
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Step 3: To a 0°C solution of AD-mux-f (2.54 g) in a mixture of ~butanol (10 mL) and water
(12 mL) is added a solution of (allyl-benzyloxycarbonyl-amino)-acetic acid ethyl ester (0.52
g, 1.91 mmol)} in r-butanol (2.00 mL). The reaction mixture is allowed to gradualty warm to
ambicnt temperature over 2 b, and stirred at rt for 20 h. Excess oxidant is quenched by the
addition of Na:SOx (2.58 g, 20.44 mmol) and the mixture is stitred vigorously for 4 h, The
mixture is extracted with EtOAc (50 ml.) and the organic phasc is washed with satuated
aqueous NaCl {2 x 30 mL). The organic solution is dried (MgSO4), filtered, and concentrated
in vacuo. The residue is purifted by silica gel chromatography (1:1:1 of EtOAc:DCM
:heptane to 50:50 DCM:EtOAc¢ gradient elution) to afTord [benzyloxycarbonyi-(2,3-

dihydroxy-propyl)-amino]-acctic acid gthyl ester as an oil (0.276 g, 46%). MS: 312 (M+H);
'HNMR (300 MHz, CDCly) & 7.20-7.40 (m. 5H). 5.05-5.18 (m, 2H). 3.95-4.25 (m. 4H). 3.80-
3.95(m, 1H), 3.20-3.80 (m, 11H), 1.11-1.35 (m, 3H). (See H. Takahata, H. Quchi, M.
Ichinose, H. Nemoto Org. Lert. 2002, 4 (20), 3459-3462 and supplementary material; J.
Gonzalez, C. Aurigemma, L. Truesdale Org. Synth. 2002, 79, 93-102).

Step 4: To a solution of [benzyloxyecurbonyl-(2,3-dihydroxy-propyl)-amino]-acetic acid ethyl
ester (1.98 g, 6.37 mmol) in DCM (30 mL) is added NalOs-impregnated silica (13.04 g). The
sturry is stirred rapidly for 4.5 h, and then filtered through a coarse porosity sintered glass

tunne!l. The filtrate is concentrated to afford [benzyloxycarbonyl-(2-oxo-ethyl)-aminol-acetic

acid ethyl ester (1.65 g, 92%). MS: 280 (M+H). 'H NMR (300 MHz, CDCl1) 8 9.60-9.68 (m.
[H), 7.26-7.40 (m, 5H), 510-5.19 (m, 2H), 4.00-4.22 (m, 6H). 1.18-1.30 (m, 3H). (see Y .-L.
Zhong, T. K. M. Shing J. Org. Chent. 1997, 62 (8), 2622-2624).

Step 5: N-Aminophthalimide (0.55 g. 3.4 mmol) is added to a solution of benzyloxycarbonyl-
(2-ox0-cthyl)-amino]-acetic acid ethyl ester (0.72, 2.6 mmol) in 1.4-dioxane {10 mL), and the
mixture is heated to reflux under N» for 15 h. The reaction mixture is cooled to rt and filtered
through diatomaceous earth. The filtrate is concentrated. The residue is re-dissolved in

CHCl: (30 mL) and filtered again through diatomaceous earth. This filtrate is concentrated to

afford (benzyloxycarbonyl-{2-[(E)-1.3-dioxg-1,3-dihydro-isoindol-2-yliminoJethyl } -amino)-
acetic acid cthyl ester (~ 100°). MS: 424 (M+H); 'H NMR (300 MHz, CDCl2) 8 8.77-8 .88
(n, [H), 7.80-7.93 (m, 2H), 7.67-7.80 (m, 2H), 7.23-7.40 (m, SHY, 5.09-521 {m, 2H), 4.25-
4.45 (m, 2H), 3.97-4.25 (m, 4H), 1.12-1.32 (m, 3H).
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Step 6: A solution of (benzyloxycarbonyl-{2-[(E)-1.3-dioxo-1.3-dihydro-isoindol-2-
ylimino]ethyl}-amino)-acetic acid ethyl ester (7.7 mmol) in CHiCN (63 mL) is treated with
sodium cyanoborohydride (1.92 g, 30.5 mmol), and acetic acid (6.8 mL, 118.8 mmo!) is added
with stirring under Na. After 5.5 h, the reaction solution is diluted with EtOAc (150 mL) and

5 washed with saturated aqueous KHCO3 (3 x 50 mL) and saturated aqueous NaCl (50 mL).
The organic phuase is dried (MgS04), filtered, and concentrated in vacuo. The residue is
purified by silica gel chromatography (75:25 to 50:50 heptane:cthyl acetate gradient elution)
to afford jbenzyloxycarbonyl-[2-(1,3-dioxo-1,3-dihvdro-isoindol-2-ylamino )-cthyl]-amino } -
acetic acid ethyl ester as an oil (2,66 g, 81%). MS: 426 (M+H), '"H NMR (300 MHz, CDCls)

10 8 7.79-7.91 (m, 2H), 7.69-7.79 (m, 2H), 7.17-7.39 (m, 5H), 5.04-5.21 {(m, 2H), 4.87-5.04 (m,
1H), 4.04-4.23 (m. 4H), 3.48-3.59 (m, 2H), 3.18-3.38 (m. 2H), 1.10-1.30 (m, 3H).

Step 7: A solution of {benzyloxycarbonyl-[2-(1.3-diexo-1,3-dihydro-isoindal-2-ylamino)-
ethyl]-amino}-acetic acid ethyl ester (0.22 ¢, 0.52 mmol) in diphenyl ether (3 mL) is heated to

15 reflux for 2 h. Diphenyl ether is removed by vacuum distillation and the residue is purified by
flash silica gel chromatography (2:1:1 to 1:1:1 heptane:DCM:EtOAc gradient elution) to

afford 4-(1,3-dioxo-1.3-dihydro-isoindol-2-yl)-3-0x0-piperazine- | -carboxylic acid benzyl

ester as a solid (0.126 g, 64%). MS: 380 (M+H); '"H NMR (300 MHz, CDClz) 6 7.86-7.95 (m,

2H), 7.75-7.86 (m, 2H), 7.24-7.42 (m, SH), 5.20 (s, 2H), 4.42 (s, 2H), 3.90-4.05 (m. 2H).
20 3.65-3.87 (m, 2H).

Step 8: To a solution of benzamidine hydrochloride hydrate (2 mmol) in anhydrous DMF (4

mL) is added sodium salt of 2-dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (0.46 £,

2.32 mmol) and the reaction mixture heated at 100°C under N2 for | hour. The reaction is
25 cooled to rtand water (15 mL) is added. After addition of water, immediate preeipitation of

the product is observed. The solids are collected by filtration. washed with water (2.5 mL)

and vacuum dried to yield 2-phenyl-pyrimidine-S-carboxylic acid methyl ester (0.32 g, 74%).

(see: P. Zhichkin, D.J. Fairfax, S.A. Eisenbeis, Synthesis, 2002, 720-722.)

30 Step 9: A solution of 2-phenyl-pyrimidine-5-carboxylic acid methyl ester (3.15 g) and LiOH

(0.71 g} in a mixture of MeOH. THF and water (1:1:1 in volume, 120 mL}) is stirred at rt
overnight. MeOH and THF are evaporated off 10 give an aqueous solution. The aqueous

solution 1s acidified with % hydrochloric acid to adjust pH to between 2.5 and 3. The
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precipitate is tiltered off and washed with water, dried in vacuo to yicld 2.94 g (~100%) of 2-

phenvl-pyrimidine-5-carboxylic acid as a solid. MS: 201 (M+H).

Step 10: A solution of 4-(1,3-dioxo-1,3-dihydro-isoindol-2-y!)-3-oxo-pipcrazine-1-carboxylic
acid benzyl ester (53 mg, 0.14 mmol) in McOH (10 mL) s treated with anhydrous hydrazine
(0.3 mL, 9.56 mmol). The reaction migture is stitred at reflux under N2 for 3.5 h. The
reaction mixture is concentrated. The residue is dissolved in a mixture of DMF (2 mL) and
DCM (2 mL), and treated with 2-phenyl-pyrimidine-5-carbonyl chloride (32 myg, 0.15 mmol).
The mixture is stirred under Na for 16 h, and then diluted with EtOAc (35 mL). The mixture
is washed successively with saturated aqueous KHCO3, (15 mL), water (2 x 15 mL), and
saturated aqueous NaCl (15 mL), dried (MgSO4), filtered, and concentrated in vacuo. The
residue is purified by flash silica gel chromatography (80:20 to 0:100 heptane:FtOAc gradient

elution) to afford 3-oxo-4-[(2-phenyl-pyrimidine-5-carbonyh-aming]-piperazine- 1 -carboxvylic

acid benzy{ ester as an oil (111 mg, 1825). MS: 432 (M+H); 'H NMR (300 MHz, CDCl1) 3
9.70-10.10 (br, 1H), 9.06 (s, 2H), .46 (dd, )=7.8, 1.7 Hz, 2H), 7.44-7.60 (m, 3H), 7.25-7.40
(m, SH), 5.18 (s, 2H). 4.36 (s, 2H), 3.93 (t, J=5.1 Hz, 2H), 3.69-3.81 (brs. 2H). I1Cs, = 103.5
nM.

Example 21
2-(3-Fluorophenyl)pyrimidine-5-carboxvlic acid-(3-dimethylsulfamoyl-5-fluoro-indol-1-

yhamide

o |
N=== O \é:N\
NS/ =" "0
N /N—N
F H

F

Step 1: A solution of 5-fluoroindole (5.4 g) and toluene-4sulpony! chloride (9.12 g) in toluene
(300 mL) is treated with a cooled solution of sodium hydroxide pellets (23.2 g) in water (200
mL) followed by the tetrabutylammonium hydrogen sulfate catalyst {400 mg). The mixture is
stirred at rt for 24 h. The organic phasc is scparated. washed with water and brine, dricd
(MgSQy) and concentrated in vacuo to afford S-fluoro-1-(toluene-4-sulfonyl)- [ H-indole (10.7
g, 78%56). MS: 290 (M+H)




10

20

%)
"

WO 2008/121670 PCT/US2008/058347
74-

Step 2: A solution of 3-fluore-1-(toluene-4-suifonyl)indole (5.2 g) in dry CH:CN (X0 mL) is
cooled in an ice-bath and treated drop wise with chlorosulfonic acid (12 mL). The reaction
mixture 1s allowed to warm to 1t and stirred for 24 h. The reaction mixture is carefully poured
onto ice/water (300 mL). The precipitate is collected by filtration and washed with water to
afford 3-tluoro-3-chlorosulfonyl-1-(totuene-4-sulfonvl)-1H-indole (6.8 g, 98724) as a solid.

MS: 386 (M-H).

Step 3: A solution of 5-fluoro-3-chlorosulfony!-1-(toluene-4-sulfonyhindole (2.52 ¢) in DCM
(75 mL) is addcd to an aqueous solution of dimethylamine (40%5, 20 mL) in water (50 mL)
and stirred at vt for 20 h. The organic phase is scparated, washed with water, brine. dried

(MgSO,). filtered and concentrated in vacuio to afford 5-fluoro-1-(toluene-4-sulfonyl)-1H-

indole-3-sulpfonic acid dimethylamide (2.55 g, 99%) as a solid. MS: 397 (M+H).

Step 4: A mixture of 3-fluoro-1-(touene-4-sutfonylindole-3-sulfonic acid dimethylamide
(2.55 g) in MeOH (100 mL) and 5 N KOH (15mL) is heated to reflux for 1.5 hours. The
reaction mixture is concentrated /i vacuo. The residue is diluted with water (50 mL) and
acidified to pH ~ 3 with 10 N aqueous HC!. The mixture is extracted with EtQOAc. The
organic layer is separated, washed with water, brine, dried (MgSQ,), filtered and concentrated
in vacuo to afford 5-fluoro-1H-indole-3-sulfonic acid dimethylamide (1.35 g, 87%0) as a solid.

MS: 241 (M-H).

Step 5: A solution of 5-fluoro- 1 H-indole-3-sulfonic acid dimethylamide (1.24 ¢) in dry DMF
(50 mL) is cooled to 0°C and treated portion wisc with 60% MaH oil dispersion (3.07 g). The
mixtire is stirred at 0°C for 30 min. Hydroxylamine-O-sulfonic acid (2.9 g) is added portion
wise and the mixture is warmed to rt and stirred for 5 h. The reaction mixture is poured onto
ice/water and extracted with EtOAc. The organic layer is separated, washed water and brine,
dried (MgSQy) filtered and concentrated in vacuo. The residue is triturated with ether. The

solid 1s collected by filteration to afford 1-amino-5-fluoro-1H-indole-3-sulfonic acid

dimethylamide (0.53 g, 41%5). MS: 258 (M+H).

Step 6: A suspension of 2-(3-fluoropheny|)-pyrimidine-3-carboxylic ucid (76 mg) in dry DCM
(25mL ¥dry DMF (2 drops) is treated with oxalyl chloride (0.15mL) and stirred at 1t for 3.5

hours. The reaction mixture is concentrated /n vacuo. The residue is dissolved in toluene (15

I
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mL) and then concentrated /n vacuo. The residue is dried on high vacuum pump. and then
dissolved in EtOAc (7 mL). The solution is added to a mixture of 1-amino-5-fluoro-1H-
indoie-3-sulfonic acid dimethylamide (100 mg) and Na-CO; (106 mg) in EtOAc (imL)/ water
(5mL). The mixture is stirred at rt for 24 h. The organic phase is separated. washed water and
brine, dricd (MgSOy), filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography eluting with 50% EtOAc in heptane to afford 2-(3-fluorophenyl)pyrimidine-

S-carboxylic acid-(3-dimethylsulfamoyl-5-fluoroindol-1-yDamide (100 my, 62%) as a solid.
MS: 458 (M+H); 'H NMR (300 MHz, DMSO-dq): 3 2.67 (s, GH), 7.20-7.3 (m, 1H), 7.45-7.55
(m. 1H), 7.57-7.6 (dd, 1H), 7.65-7.75 (m, 2H), 8.2 (d. TH). 8.38-8.4 (d. 2H). 9.45 (5. 2H), 12.6
(s. 1H).

Example 22

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(3-dimcthylsulfamoyl-5-

fluaroindol-1-y[Yamide

O

|
N-— @]
|S;.N\
S/ = Q
N /N—N
H

F

F
A solution of 2-(3-fluorophenyl)-4-methylpyrimidine-5-carboxylic acid (116 mg) and HATU
(190 mg) in dry PMF is treated with DIPEA (0.09 mL) and stirred at rt for 40 min. 1-Amino-
5-fluoro-1H-indole-3-sulfonic acid dimethylamide (192 mg) is added and the mixture is

stirred at rt for 24 h. The mixture is concentrated in vacuo. The residue is dissotved in

E10Ac, washed with 2 N aqueous NaOH, water and brine, dried (MgSO,) and concentrated in
vacue. The residuc is purified by silica gel chromatography cluting with 30% EtOAc/heptane

to afford 2-(3-fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(3-dimethylsulfamoy]-5-

fluoroindal-1-yamide (85 mg, 40%) as a solid. MS: 472 (M+H): 'H NMR (300 MHz,

DMSO-de): 8 2.68 (s, 6H), 2.79 (s, 3HY. 7.25-7.35 (m. 1H). 7.45-7.55 (m, 1H), 7.57-7.80 (m,
3H), 8.20 (d, 1H), 8.35 (s, [H), 8.47 (s, 2H), 9.28 (5, 1H}, 12.40 (s, 1H).

Example 23
2-{3-Fluorophenyl)pyrimidine-S-carboxyiicacid-[5-fluoro-2-(morphol ine-4-sulfonyDindol-1-

yl] amide
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Step 1: A solution of 3-fluoro-3-chlorosulfonyl-1-(tolucne-4-sulfonyl)-1H-indole (1 g) in
DCM is added to a solution of morpholine (2.26 mL) in water (50 mL) and stirred at 11 for 5 h.
The organic phase is separated and washed water, brinc and dried (MgSO.). filtered and
concentrated in vacuo to afford 5-fluoro-3-(morpholine-4-sulfonyl)-1-(toluene-4-sulfonyl)-

1H-indole (1.3 g. ~ 100%). MS: 439 (M+H).

Step 2: A solution of 3-fluoro-3-(morpholine-4-sulfonyl)-1-(tofuene-4-sulfonyl)- 1 H-indole
(1.3 g) in MeOH (50 mL)y/5 N KOH (3mL) is heated to reflux for 1 h, The reaction mixture is
concentrated /1 vacuo. The residuc is diluted with water (30 mU) and acidificd with 10 N
aqueous HCl to pH ~ 4. The mixture is extracted with EtOAc. The organic layer washed with
waler, brine and dried (MgSQy), filtered and concentrated in vucwo to afford 3-fluoro-3-

(morpholine-4-sulfonyl)-1H-indole (0.8 g, 95%) as a sofid. MS: 285 (M+H).

Step 3: Following procedures similar to those of Example 21, step 5, but substituting 5-fluoro-
3-{morpholine-4-sulfonyl)-1H-indole for 5-fluoro-1H-indole-3-sulfonic acid dimethylamide,
and the product is purified by silica gel chromatography eluting with 20% EtOAc, there is
prepared 1-amino-5-fluoro-3-(morpholine-4-sulfonyi)-1H-indole (16%) as 4 solid. MS: 300
(M+H).

Step 4: Following procedurcs similar to those of Example 21, step 6, but substituting 1-amino-
5-fluoro-3-{morpholine-4-sulfonyl)-1H-indole for 1-amino-5-fluoro-1H-indole-3-sulfonic acid

dimethylamide, there is prepared 2-(3-fluorophenyipyrimidine-S-carboxylicacid-[5-fAluoro-3-

(morpholine-4-sulfonyl)indol-1-yl] amide (27%) as a solid. MS: 500 (M+H). 'HNMR (300

MHz, DMSO-d.): § 2.95 (i, 4H}, 3.67 (m, 4H), 7.25-7.35 (m, 1H). 7.45-7.55 (m, 1H). 7.57-
7.60 (dd, TH), 7.62-7.72 (q, 1H), 7.75-7.80 {q, 1H). 8.20 (d, 1TT), 8.35-8 40 (d, [H), &.41 (s,
1H), 9.45 (s, 2H), 12.6 (s, 1H).

Example 24
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2-(3-Fluoraphenyl)-4-methyipyrimidine-3-carboxvlic acid-[5-fluoro-3- {morpholine-4-

sulfony!) indol-1-y1] amide

Following procedures similar to those of Example 22, but substituting 1-amino-5-fluoro-3-
(morpholine-4-sulfonyl)-1H-indole for 1-amino-5-fluoro-1H-indole-3-sulfonic acid
dimethylamide, there is prepared 2-(3-fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-
[3-fluoro-3-(morpholine-4-sutfonyllindol-1-y1] amide (48%5) as a solid. MS: 512 (M-H). 'H
NMR (300 MHz, DMSO-dq): 8 2.80 (s, 3H), 2.95 (m, 4H), 3.67 (m, 4H), 7.25-7.35 (m, 1H),
7.45-7.55 (m, 1H), 7.57-7.60 (m. 1H), 7.62-7.72 (m, 1H), 7.75-7.80 (m, 1H). 8.15-8.20 (d.
IH), 8.30-8.35 (d. IH). 8435 (s, 1H), 9.30 (s, 1H). 12.4 (s, 1HD.

Example 25

2-(3-Fluorophenylipvrimidine-5-carboxylic acid-[5-fluoro-3-sulfamoylindol-1-y)amide

Step 1: A solution of 2-(3-fluorophenyl)pyrimidine-5-carboxylic acid-(5-fluoroindol-1-
yllamide (0.35 g.) in dry CH:CN (20 mL) is treated with chlorosulfonic acid (0.5 mL) and
stirred at rt for 24 h. Thereaction mixture is poured onto ice/water (150 mL) and extracted
with EtOAc. The organic layer is washed with water. brinc and dricd (MgSO,), filtered and

concentrated in vacuo to afford 5-fluoro-1-{[2-(3-fluorophenypyrimidine-5-

carbonyl]aming | -1H-indele-3-sulfonyl chloride (0.43 g, 95%). MS: 449 (M+H).

Step 2: A solution of 5-fluoro-1-{ [2-(3-fluorephenylpyrimidine-5-carbonylJamino}-1H-
indole-3-sulfonyl chloride (0.14 g) in DCM (20 mL) is treated with a solution of aqueous
ammonia solution (285-5 mL) in water (15 mL) and stirred at rt for 24 h. The reaction
mixture is acidified with 10 N aqueous HCl to pH ~ 3 and extracted with DCM. The organic
layer is washed with water and brine, dried (MgSOy), filtered and concentrated in vacuo. The

residue is purified by silica gel chromatography eluting with 50% E1QAc in heptane to afford
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2-(3-fluorophenyl)pyrimidine-5-carboxylic acid-[5-fluoro-3-sulfamoylindol-1-yhamide (10

mg. 8%) as a solid. MS: 430 (M<H). 'H NMR (300 MHz, DMSO-ds): & 7.20-7.30 (m, 1H),
7.40-7.50 (m, 2H), 7.60-7.72 (m, 2H). 8.10 (s. [ H), 8.19-8.22 (d. LH). §.33-8.37 (d, 1H), 9.44
(s, 1H), 12.45 (s, TH).

Example 26
2-(3-FluoraphenyDpyrimidine-5-carboxylic acid-[3-fluore-3-methylsulfamoyDindol-1-

yhamide

Following procedures similar to those of Example 25, but substituting 4096 aqueous

methylamine for aqueous ammonia solution, there is prepared 2-(3-fluorophenyl)pyrimidine-

3-carboxvlic acid-[5-fluoro-3-methylsuifamoylindol-1-yDamide (60%) as a solid. MS: 444
(M+H). "H NMR (300 MHz. DMSO-de): 8 2.45 (d, 3H). 7.20-7.30 (m, 1H), 7.40-7.50 (m,
2H), 7.60-7.70 (m, 3H), 8.19-8.22 (d, 1H). 8.24 (s, 1H), 8.34-8.37 (d, 1H), 9.44 (5. 1H), 12.50
(s, 1HD.

Exampie 27

2-(3-FluorophenvDpyrimidine-3-carboxviic acid-[S-fluoro-3-(2-morpholin-4-

vlethylsulfamovlindol-1-yDhamide

20
O H
N=— O il _N
S/ == 0 : .
N N—N \\/o Following procedures similar to those of
/
F H Example 25, but substituting an aqueous
F solution of 2-(morpholin-4-yl) ethylamine

for the uqueous ammonia solution. therc is prepared 2-(3-fluorophenyl)pyrimidine-5-

carboxylic acid-[5-fluoro-3-(2-morphotin-4-ylethylsulfamoyllindol-1-yhamide (35%). MS:
543 (M+H). '"H NMR (300 MHz, DMSO-dq): 8 2.20-2.3% (m, 6H), 2.89-2.95 (q, 2H), 3.40-
3.50 (s, 4H), 7.20-7.30 (m, 1H), 7.42-7.55 (m, 2H), 7.63-7.70(m, 3H}, 8.19-8.22 (d. 1H). 8.26
{s, 1H), 8.34-8.37 (d, TH), 9.44 (s, 2H), 12.40-12.60 (s, 1H).
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Examplc 28
2-(3-Fluorophenvyi)-4-methvipyrimidine-5-carboxylic acid-[5-fluoro-3-

methylsulfamovyDindol-1-yDamide

0

H
N—= © N
\ ¢ 0
N /N—-N
H

F

F
Step 1: A solution 2-(3-tfluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(5-fluoroindot-1-
yhamide (1 g, 2.75 mmol) in dry CHaCN is cooled to 0°C and treated drop wise with
chlorosulfonic acid (0.55 mL) and stirred for 2hours. The precipitated solid is filtered off and

washed with ether to afford 5-fluoro-1-{[2-(3-fluorophenyl)-4-methylpyrimidine-5-

carbonyl]amino }-1H-indole-3-sulfonic acid (1.06 g, 87°%) as an off-white solid. MS: 443
(MH-).

Step 2: To a suspension of 5-fluoro-1-{[2-(3-flucrophenyl)-4-methylpyrimidine-5-
carbonyl]amino}-1H-indole-3-sulfonic acid (1.06 g) in DCM (60 mL) at 0°C is added dry
DMF (10 drops). Oxalyl chloride (1.05 mL) is added drop wise and the mixture is stirred at
0°C for 3 h. The mixture is filtered and the collected solid is washed with ether to afford 3-
fluoro-1- {[2-(3-flugrophenyl)-4-methylpyrimidine-3-carbony!] amino } -1H-indole-3-sulfonyl

chloride (0.94 g). MS: 461 (M-H)

Step 3: Following procedures similar to those of Example 25, step 2, but substituting 40%

aqueous methylamine for the aqueous ammonia solution, and substituting 5-fluoro-1-{[2-(3-
fluorophenyl)-4-methylpyrimidine-5-curbonyl] amino! -1H-indole-3-sulfonyl chloride for 5-
fluoro-1-{[2-(3-fluorophenyl)pyrimidine-5-carbonyl]amino} - IH-indole-3-sulfonyl chloride,

there is prepared 2-(3-fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-[5-fluoro-3-

methylsulfamoyl)indol-!-yl)amide (40 mg, 35%) as a solid. MS: 456 (M-H): '"H NMR (300

MHz, DMSO-ds): 8 2.45 (d, 3H), 2.80 (s, 3H), 7.20-7.30 (m, 1H), 7.40-7.50 (m. 2H), 7.60-
7.70 (m, 3H), 8.17-8.20 (d. 1H), 8.30-8.35 (d, 2H), 9.28 (s. 1H), 12.30 (s, IH).

Example 29

2-(3-Fluorophenyl)-4-methylpvrimidine-5-carboxylic acid-{5-1 uoro-[(3-tetrahydropyran-4-

ylmethyDsulfamoyllindol-1-v1!amide
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Following procedures similar to those of Example 25, step 2, but substituting an aqucous
solution of 4-aminomethyltetrahydropyran for the aqueous ammonia solution, and substituting
5-fluoro-1-{[2-(3-fluorophenyl)-4-methylpyrimidine-5-carbonyl] amino}-1H-indole-3-
sulfonyl chloride for 5-fluoro-1- {[2-(3-fluorophenyl)pyrimidine-3-carbonylJamino } - 1H-

indole-3-sulfonyl chloride, there is prepared 2-(3-fluorophenyl)-4-methylpyrimidine-5-

carboxvlic acid-} S-fluoro-[(3-tetrahydropyran-4-ylmethyDsulfamoyliindol-1-y!l!amide as a
solid. MS: 542 (M+H); 'H NMR (300 MHz, DMSO-de): 5 1.00-1.15. (m, 2H), 1.50-1.70, {m,
JH), 2.60-2.70. (t, 2H), 2.80. (s, 1H), 3.1-3.2, (t, 2H), 3.70-3.80, (dd, 2H), 7.20-7.30, (m, 1H),
7.40-7.50. (m, 1H), 7.60-7.70, {(m, 4H). 8.16-8.20, (d, 1H), 8. 28-8.34 (d. 2H). 9.28. (s. | H).
12.25. (s, 1H).

Examplc 30

2-(3-Fluorophenyl)-4-methylpyrimidine-3-carboxylic acid-[5-tluoro-3-{2-morpholin-4-

victhylsulfamoylindol-1-yDuamidce

Following procedurcs similar to those of Example 25, step 2, but substituting an aqueous
solution of 2-(morpholin-4-yl) ethylamine for the aqueous ammonia solution, and substituting
5-fluore-1-{[2+(3-fluorophenyD)-4-methylpyrimidine-3-carbonyl] amino | -1H-indole-3-
sulfonyl chloride for 5-fluoro-1-{[2-(3-fluorophenyl)pyrimidine-5-carbonyl]amino}-1H-

indole-3-sulfony! chloride, there is prepared 2-(3-fluorophenyl)-4-methylpyrimidine-5-

carboxylic acid-[5-fluoro-3-(2-morpholin-4-ylethylsulfamoyl)indol-1-yl)amide ( 58%) MS:
557 (M+H); 'H NMR (300 MHz, DMSO-dg): 3 2.20-2.30 (s. 4H), 2.30-2.40 (t, 2H), 2.80 (s,

3H), 2.89-2.95 (q, 2H), 3.40-3.50 (s, 4H), 7.20-7.30 (m, 1H), 7.42-7.55 (m, 2H), 7.63-7.70(m,
3H), 8.17-8.20 (d. 1H), 8.32-8.35 (d, 2H), 9.28 (s, 2H), 12.25-12.30 (s, I H).
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Example 31

2-(3-FluorophenvDpyrimidine-5-carboxylic acid<(4-fluoroindol-1-vl)amide

o

5 Step 1. The crude product of [-amino-4-fiuoroindole is prepared according to the procedures

described in J.Hymes et al., J.O.C., (2004), 69, 1368-1371. The crude product is then purified

F

by silica gel chromatography eluting with 30% DCM in heptane to afford 1-amino-4-
fluoroindole (43%). MS: 151 (M+H).

10 Step 2: A solution of 2-(3-fluorophenyl)-pyrimidine-5-carboxylic acid (0.33 g), HATU (0.67
) and hydroxyazabenzotriazole (0.26 g) in dry DMF (15 mL) is stirred at 1t for 30 min under
N>. A solution of 1-amino-4-fluoroindole (0.24 g) in dry DMF (5 mL) is added followed by
the addition of DIPEA (0.39 mL). The mixture is stirred at 0°C for 24 h, cooled to rt, and
then concentrated in vacuo. The residue is dissolved in EtOAc and washed with water, brine

ts and dried (MgSO,), filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography efuting with 60% DCM/heptane to afford 2-(3-fluorophenyl)pyrimidine-5-

carboxyli¢ acid-(4-fluorcindol-1-yl)amide (0.24 g, 53%) as a solid. MS: 351 (M+H): '"H NMR

(300 MHz, DMSO-d¢): § 6.64 (d, 1H), 6.89-6.92 (q, 1H), 7.15-7.22 (m, 1H), 7.31-7.33 (d,

1H), 7.46-7.532 (m, 1H), 7.56 (d, 1H), 7.63-7.70 (q. 1 H), 8.18-8.23 (d, 1H), 8.34-8.37 (d, |H),
20 9.45 (s, 2H), 12.30 (s, IH). 1Cs = 11 nM.

Example 32

2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(4-fluoroindol-1-yDamide

0] — F
_N
o
> H
N
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Following procedurcs similar to those of Example 31, step 2, but substituting 2-(3-
fluoropheny}-4-methylpyrimidine-5-carboxylic acid for 2-(3-fluoropheny!)-pyrimidine-5-
carboxylic acid, there is prepared 2-(3-fluorophenyl)-4-methylpyrimidine-3-carboxylic acid-
(4-fluoroindel-1-yhamide (634%4) as a solid. MS: 365 (M-H); '"H NMR (300 MHz, DMSO-ds):
3 2.75 (o, 3H), 6.61 (d. 1H). 6.86-6.92 (q, IH), 7.15-7.22 (m. 1H). 7.30-7.32 (d. i1H), 7.40-
7.46 (m, 1H), 7.56-7.65 (m, 2H), 8.13-8.16 (d, 1H), B.28-8.31 (d, 1H), 9.21 (s, 1H), 12.05 (s,
TH).

Example 33

2-(Pyridin-2-yvD-pyrimidine-5-carboxvlic acid-(4-fluoroindol-1-vl)amide

=N

A suspension of 2«(pyridine-2-y{)-pyrimidine-5-carbonyl chioride (0.44 g} in EtQAc (20 mL)
is added portion wise to a mixturc of 1-amino-4-tfluoroindole (0.30 g) and K>CO: (0.276 g) in
EtOAc (10 mL} / water (20 mL} and the resulting mixture is stirred at rt for 24 h. The
aqueous phasc is scparated and extracted twice with EtOAc. The combincd organic laver is
washed with water and brine, dricd (MgSQ,), filtered and concentration in vacuo. The residuc
is purified by silica gel chromatography eluting with EtOAc to afford 2-(pyridin-2-
ylpyrimidine-3-carboxvlic acid-(4-fluoroindol-1-yljamide (0.115 g, 17%4) as a solid. MS: 334
(M+H); "H NMR (300 MHz, DMSO-d): 3 6.65 (d, 1H), 6.89-6.95 (q. TH), 7.16-7.23 (m, 1H),
7.32-7.35(d, 1HD), 7.57 (d, 1H), 7.57-7.64 (m, 1H), 8.02-8.08 (1, 1H), 8.50-8.52 (d. 1H), 8 82-
8.83 (d, 1H), 9.49 (s, 2H), 12.30 (s, 1H).

Example 34

2-(Pyridin-2-yl)-4-methylpyrimidine-5-carboxylic acid-(4-fluoroindol-1-yamide

o — E

~N

A solution of 2-(pyridine-2-yD)-4-methylpyrimidine-3-carboxvlic acid (0.11 g) and HATU
(0.19 g) in dry DMF (7mL) is treated with DIPEA (0.09 mL) and stirred at rt under N for 30
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min. l-Amino-4-fluoroindole (0.112 g) is added and the mixture is stirred at rt for 24 h. The
mixture is concentrated in vacuo. The residue is dissolved in EtOAc, washed with water and
brine and dried (MgSOy), filtered, and concentration in vacun. The residue 1s purified by

silica gel chromatography eluting with 75% EtOAc to afford 2-(pyridin-2-y1)-4-

th

methylpyrimiding-5-carboxylic acid-(4-fluoroindol-1-yl)amide (0.085gms, 509}, MS: 348
(M+HY: 'H NMR (300 MHz, DMSO-dg): 5 2.82 (s, 3H), 6.65 (d, TH), 6.93-6.97 (¢, 1H), 7.19-
7.26 (m, 1H). 7.35-7.3R (d, 1H). 7.62 (d, 1H). 7.74-7.78& (m, 1H), 8.20-8.25 (t, 1H), 8 58-8.61
(d, TH), 8.85-8.86 (d, 1H). 9.33 (s, 1H), 12,15 (s, 1H).

10 Example 35

2-Phenyl-pyrimidine-5-carboxylic acid [6-(4-fluoro-phenvD-3-ox0-2.5-dihvdro-3H-1,2.4-

triazin-4-vl]-amide

Step 1: Following procedures described in F. Chau, J.-C. Malanda, and R. Milcent J,
15 Heterocyelic Chem. 1997, 34, 1603-1606, there is prepared 5-methyl-3H-1,3.4-oxadiazol-2-
ong (24%). MS: 101 (M+H): '"H NMR (300 MHz, CDCl3) 3 9.76 (br s, [H), 2.28 (s. 3H).

Step 2: To a solution of 5-methyl-3H-1,3,4-oxadiazol-2-one (2.77 g, 27.7 mmol) in MeOH
(25 mL)is added 25 wt %% NaOMe solution in methano! (6.4 mL. 27.9 mmol) and the mixture
20 is stirred at rt for 10 min. The mixture is concentrated in vucuo and the residue is added to a
solution of 2-chloro-4’-fluoroacetophenone (4.71 g, 27.3 mmol) and tetrabutylammonium
bromide (0.174 g, 0.54 mmol) in CHCl: (16 mL). The mixture is heated to reflux for 2.5 h
under N>, The reaction mixture is then allowed to cool and stirred overnight at ambient

temperature. The resultant slurry is filtered through qualitative filter paper and the filtrate is

rJ
Ln

concentrated to obtain a liquid. This liquid is further filtered through a pad of silica gel,
eluting with 1:1 EtOAc¢/DCM. The filtrate is concentrated in vacuo to atford 3-[2-(4-fluoro-
phenyl)-2-oxo0-ethyl]-5-methyl-3H- 1.3.4-0xadiazol-2-one (~ 100%). MS: 237 (M+H); 'H
NMR (300 MHz, CDCl:) 6 7.90-8.10 (m, 2H), 7.10-7.22 (m, 2H), 5.08 (s, 2H), 2.29 (5. 3H).
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Step 3: To a solution of 3-[2-(4-fluoro-phenyl)-2-oxo-cthyl]-5-methyl-3H-1,3,4-o0xadiazol-2-
one (2.3 g, 9.7 mmol) in a mixture of 2-propanol (12 mL) and water (0.3 mL) is added
hydrzazine monohydrate (0.71 mL, 14.6 mmol). The reaction mixture is heated to reflux
under N; for 14.5 h, and then a solution of oxalic acid (0.3 g, 3.3 mmol) in 2-propanol (6 mL)
is added. The resulting precipitate is removed by filtration. The filtrate is concentrated to ~

35 mL and then chilled to afford N-[6-(4-fluoro-phenyD)-3-0x0-2,5-dihydro-3H-1.2 4-tiiazin-

4-yl]-acetamide as a crystal that is collected by filtration (0.83 g, 34%). MS: 251 (M+H): 'H
NMR (300 MHz, DMSO-d,) 8 10.37 (s, 1H), 10.16 (s, 1), 7.65-7.79 (m. 2H), 7.16-7.27 (m,
2H), 4.57 (s, 2H), 1.90 (s, 3H).

Step 4: To a slurry of N-[6-(4-fluoro-pheny!)-3-oxo0-2,5-dihydro-3H-1,2 4-triazin-4-yl]-
acetamide (0.48 g, 1.9 mmol) in MeOH (5 mL) is added 37%¢ aqueous HCl, The mixture is
heated to reflux for 3 h, and then cooled to rt. The mixture is basified with 1 M aqueous
NaOH to pH ~ 12. The resulting precipitate is collected by filtration and dried to afford 4-
amino-6-(4-fluoro-phenyl)-4,5-dihydro-2H-1.2.4-triazin-3-one (0.35 g, 88°%). MS: 209
(M+H); 'H NMR (300 MHz, DMSO-ds) & 10.17 (s, 1H). 7.67-7.75 (m, 2H), 7.18-7.29 (m,
2H), 4.75 (s, 2H), 4.45 (s, 2H).

Step 5: To a slurry of 4-amino-6-(4-fluoro-phenyl)-4,5-dihydro-2H-1.2,4-triazin-3-one (0.26
g, 1.23 mmol), 2-phenyl-pyrimidine-5-carboxylic acid {0.25 g, 1.23 mmol), and 1-(3-
dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride (0.37 g, 1.94 mmol) in DMF (12
mL) is added EtaN (0.2 mL, 1.435 mmol) under N> and the rcaction mixture is stirred at rt for
49 h. The mixture is diluted with EtOAc (120 mL), and washed successively with saturated
aqueous NH4C1 (2 x 50 mL). water (2 x 50 mL), and saturated aqueous NaC! (50 mL). The
organic phase is dried (MgS0,), filtered, and concentrated in vacuo. The residue is triturated

with EtOH (30 mL) to afford 2-phenyl-pyrimidine-5-carboxylic acid [6-(4-fluoro-phenyl)-3-

0x0-2.5-dihydro-3H-1,2,4-triazin-4-yl]-amide (0.12 g, 25%). MS: 391 (M-+H); 'H NMR (300

MHz, DMSO-ds) 6 11.25 (s, IH), 10.58 (s, 1H), 9.31 (s, 2H), &.47 (dd, J=7.7, 1.8 Hz, 2 H),
7.70-7.86 (m, 2 H), 7.49-7.67 (m, 3H), 7.18-7.34 (m, 2H), 4.77.

Example 36

2-(3-Fluoro-phenyl)-pyrimidine-S-carboxvylic acid-[4-(2-hydroxy-cthyl)-piperazin--vi]-amide
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To a solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (0.28 g, 1.4 mmol} in
anhydrous DCM (10 mL) at 0°C is added the oxalyl chloride (0.18 mL, 1.4 mmol) followed
by the addition of DMF (0.11 mL). The mixture is stirred at 0°C for 30 min, and then allowed
to warm up to rt and stirred for 30 min. The mixture is concentrated /n vaeun. The residuc is
dissolved in anhydrous DCM (10 mL). 2-(4-Amino-piperazin-1-yh-cthanol (0.145 g, 1
mmol) is added at rt followed by the addition of NMP (0.19 mL, 2 mmol). The mixture is

stirred at rt for 2 h and the mixture is then concentrated in vucito. The residue is triturated in

Et;O and the resulting solid is collected by filtration to afford 2-(3-fluoro-phenyl)-pyrimidine-

3-carboxylic acid-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-amide (0.16 g). MS: 346 (M+H).

Example 37

2-(3-Fluoro-phenvl)-pyrimidine-5-carboxvlic acid (6-methyl-3-0x0-2,5-dihydro-3H-

1.2 4triazin-4-yD-amide

J@W .
N N.
- NJL,}J
0 K';N

To a solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (0.317 g, 1.45 mmol) in
anhydrous DMF (5 mL) is added 4-amino-6-methyl-4,5-dihydro-2H-[1,2 4]triazin-3-one
(0.206 g, 1.45 mmol) followed by the addition of DMTMM (0.421 g, 1.52 mmol). The
mixture is stirred at rt overnight. The mixture is partitioned between a saturated aqueous
NaHCOssolution and EtOAc. The organic phase is separated, dried {MgSOy), filtered and

concentrated in vactio to afford 2-(3-Fluoro-pheny)-pyrimidine-5-carboxylic acid (6-methyl-

3-0x0-2,5-dihydro-IH-[ 1.2 41triazin-d-y-amide (0.306 ) as a sohid. MS: 329 (M-+H).

Example 38

2-(3-Fluoro-phenvl)-pyrimidine-5-carboxvlic acid[5-f] uoro-3-(2-hydroxy-2-methyl-propyl}-

indol-1-y{]-amidc
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Step 1: A solution of (5-fluoro-1H-indol-3-yl}-acetic acid (1 g, 5.2 mmol) in MeOH (20 mL)
18 treated with sulfuric acid (20 uL) and stirred at vt for 1 h. This mixture iy treated with 10%%

aqueous NaHCO- (200 ul) and then concentrated in vacio to afford (3-fluoro-1H-indol-3-yh)-

acetic acid methyl ester, which is used in the next step without further purification. MS: 208

(M+H): 'H NMR (300MHz. CD;0OD): & 3.68 (s, 3H), 3.72 (s, 2H), 6.86 (m, [H), 7.16 (m,
1H), 7.21 (s, 1H), 7.28 (m, 1H).

Step 20 The above (5-fluoro- 1H-indol-3-yl)-acetic acid methy! ester is dissolved in THF (40
mL). cooled to 0°C, and treated with MeMgBr (18.5 mL, 26 mmol, 1.4 M in PhMc/THF
(3:1)). The mixture is stirred at rt for 12 h. Additional MeMgBr (5 mL, 7 mmol) is added and
the mixture is stirred at rt for 6 h. The mixture is poured onto ice/water, ¢xtracted with EtOAc
(100 mL), dried (Na2SO.), filtered and concentrated 7n vacuo. The residue is purified by silica
gel chromatography cluting with 202 - 70% EtOAc in heptane to afford 1-(S-fluoro-1H-
indol-3-yl1)-2-methyl-propan-2-ol (0.65 g, 60%). MS: 208 (M+H); 'H NMR (300 MHz,
CDClx): 8 1.28 (s, 6H), 2.87 (s, 2H). 6.94 (m, 1H), 7.14 (m. 1H), 7.26-7.30 (m. 2H).

Step 30 A solution of 1-(5-fluoro-1H-indol-3-yl)-2-methyl-propan-2-ol (207 mg. 1 mmol) in

DMF (10 mL) is cooled to 0°C, treated with NaH (600 mg, 15 mmol, 60% in mineral oil) and
stirred for 30 min. H;NOSO:H (565 mg, 5 mmol) is added portion wise, and the mixture is
warmed to rt over 2 h. The mixture is diluted with EtOAc (100 mL). quenched with water,
extracted with EtOAc, dried (Na.SOy), filtered and concentrated in vacuo to afford 1-(1-

amino-5-fluorgindol-3-y1)-2-methyl-propan-2-ol, which is used in the next step without

further purification.

Step 4: A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (175 mg, 0.8 mmol)
in DCM (5 mL) is treated with DMF (20 pL) and CICOCOQC] (348 pL, 4 mmol). and stirred at
rt for 3 h. Toluene (10 mL) is added and the mixture is concentrated i vaciro. The residue is
added to a solution of the above 1-( I-amino-5-fluoroindol-3-y[)}-2-mcthyl-propan-2-ol and

Nua;CO: (1 g) in EtOAc/H20 (20 mL, 1:1). The mixture is stirred at rt for 12 1., The mixture
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is then diluted with saturated aqueous NaxC O3, extracted with EtOAc¢. The organic layer 1s
separated, dried (Na.SQy), filtered and concentrated in vacro. The residue is purified by silica

2’

gel chromatography eluting with 30%% - 50% EtOAc in heptane to afford 2-(3-fluoro-phenyi)-

pyrimidine-5-carboxylic acid[S-fluore-3-(2-hydroxy-2-mcthyl-propyl)-indol-1-yl]-amide (160
mg, 50%). MS: 423 (M+H); 'H NMR (300 MHz, DMSO-dg): 5 1.14 (s, 6H), 2.77 (s, 2H),
7.03 (m, 1H), 7.33 (s, 1H), 7.35-7.55 (m, 3H), 7.65 (m, 1H), 821 (m, 1H) 8.36 (m, 1H). 9.43
(s. 2H).

Example 39

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3-(2-hvdroxy-2-methyl-

propyl)-indol-1-yll-amide

Nj§_<0
F
F

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (250 mg, 1.07

mmol) in DCM (10 mL} is cooled to 0°C, treated with DMF (20 uL) and CICOCOCT (280 pL,
3.21 mmol), and stirred for 20 min. Toluene (10 mL) is added and the mixture is concentrated
in vacuo. The residue is dissolved in pyridine (10 mL) and treated with DMAP (5 mg) and 1-
(1-amino-3-fluorcindol-3-yl)-2-methyl-propan-2-ol (0.72 mmol). The mixture is stirred at 1t
for 12 h. The mixture is diluted with saturated aqueous Na,COs, extracted with EtQAc. The
arganic layer is separated, dried (Na.SQy), filtered and concentrated in vacuo. The residue is
purified by silica gel chromatography eluting with 20% - 602 EtOAc in heptane to afford 2-

(3-fluorp-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid [5-fluoro-3 -(2-hydroxy-2-methyl-

propyl)-indol-1-yl]-amide (21& mg. 70%). MS: 437 (M+H): '"H NMR (300 MHz, DMSO-d¢):
O 1.14 (s, 6H), 2.77 (s, 2H), 3.29 (s, 3H), 7.03 (m, 1H). 7.37 (s, 1H), 7.35-7.55 {m, 3H). 7.65
(m, 1H), 8.19 (m, 1H), 8.34 (m, 1H), 9.22 (s, 1H).

Example 40

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid [3-fluoro-3-(2-hydroxy-2-methyl-

propyli-indel-1 yvl}-amide
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A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (748 mg, 3.48 mmol) in
DMF (30 mL) is treated with HATU (1.3 g, 3.48 mmol) and DIPEA (1.2 mL, 6.96 mmol), and
the nuxturc is stirred at rt for 30 min.  1-(1-Amino-5-tluoroindol-3-y)-2-mcthyl-propan-2-ol
(2.9 mmol) is added und the mixture is stirred at 80°C for 12 h. The mixture is diluted with
EtOAc, washed with saturated aqueous NH,4Cl and saturated aqucous Na:COxz, dried

(Na.S0,), filtered and concentrated in vacuo to afford 4-methyl-2-pyridin-2-yl-pyrimidine-5-

carboxylic acid [5-fluoro-3-(2-hydroxy-2-methyl-propyl)-indol-1 y!]-amide (990 mg, 81%%).
MS: 420 (M+H); 'H NMR (300 MHz, DMSO-de): 8 1.13 (s, 6H), 2.75 (s, 2H), 2.85 (s, 3H),
6.84 (m, H), 7.24 (m. 1H), 7.37 (m, 1H), 7.53 (m, 1H), 7.95 (s, 1H), 7.98 (m, 1H), 8. 44 (m,
1H), 8.76 (m, 1H)., 9.15 (s, 1H).

Example 41
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-cyano-3-fluoro-indol-1-y1)-

*

amide
N
\N / NN
F
F

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-fluoro-indol-1-
yD-amide (300 mg, 0.82 mmol) in THF (& mL) is cooled to 0°C, treated with chlorosulfonyl
1socyanate (86 pL, 0.99 mmol) and the mixture is stirred at rt for 1 b, The mixture is treated
with Et;N (138 L, 0.99 mmol) and stirred for 1 h. The mixture is diluted with brine.
extracted with EtOAc. The organic layer is separated, dried (Na.SO,). filtered and
concentrated in vacuo. The residue is purified by silica gel chromatography cluting with 25%

- 35% EtOAc in heptanc to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid

{3-cyano-5-fluoro-indol-1-vi)-amide (120 mg, 38%3). MS: 390 (M+H): 'H NMR (300 MHz,

DMSO-ds): 8 2.78 (s, 3H), 7.32 (m, 1H), 7.46 (m, 1H), 7.55 (m, 1H), 7.66 (m, 1H), 7.77 (m,
1H), 8.20 (m, 1H), 8.35 (m, 1H), 8.65 (s, 1H), 9.28 (s, 1H).
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Example 42
2-(3-Fluoro-phenyD-4-methyl-pyrimidine-3-carboxylic acid {5-fluoro-3-( 1 H-tetrazol-5-y1)-

indol-1-yl]-amide

N

o

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-cyano-3-fluoro-
indol-1-yl}-amide (120 mg, 0.31 mmol), TMSN; (62 uL., 0.465 mmol), and TBAF (0.155 uL,
0.155 mmol, 1 M in THF) in toluene (3 mL) is heated at 80°C for 18 h. The mixture is
cooled, diluted with EtOAc, and washed with 1 M HCl. The organic layer is extracted with
Na2CO;. The aqueous layer is acidified to pH ~ 3 with 3 N aqueous HC1, extracted with
EtOAc The organic layer is separated, dricd (Na,SO,). filtered and concentrated in vacuo to

afford 2-(3-fluoro-phenyl)-d-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3~( 1 H-tetrazol-5-

yl)-indol-1-yl]-amide (100 mg, 75°%). MS: 433 (M+H), 'H NMR (300 MHz, DMSO-ds): 8
2.81 (s, 3H), 7.28 (m, I1H), 7.47 (m, 1H), 7.67 (m, 1H), 7.73 (m, 1H), 8.01 (m, 1H), 8.21 (m,
1H), 8.33 (m, 1H), 836 (s, 1H), 9.33 (s, 1H). ICsy =5 nM.

Example 43

2- Phenyl-pyrimidine-3-carboxylic acid [1,2.4] triazol-d-ylamide

ﬁ*

To a solution of 2-phenyl-pyrimidine-5-carboxylic acid (300 mg, 1.5 mmol) in DCM (10 mL)

is added 1-[3-(dimethylamino)propyi-3-cthylcarbodiimide (316mg. 1.65 mmol) and N-
hydroxybenzotriazole (223 mg, 1.65 mmol) at 1t and the mixture is stirred for 10 min. 4-
Amino-4H-1.2 4-triazole (252 mg. 3 mmol) is added and the mixture is stirred at rt for 3 days.
The resulting precipitate is filtered, washed with DCM and water, and dried in vacuum oven at

40°C ovemnight to afford 2- phenyl-pyrimidine-5-carboxylic acid [1,2,4] triazol-4-ylamide
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(270 mg) as a solid. MS; 267 (M+H). '"H NMR (300 MHz, DMSO): 5 = 7.59 {m, 3H), 8.50 (d,
2H). 8.84 (s, 2H), 9.36 (s, 2H). ICsy = 262.5 nM.

Example 44

2-phenyl-pyrimidine-5-carboxvylic acid piperidin-1-ylamide
N 0
o4 o
N= N—N
H

Method A: To a solution of 2-phenyl-pyrimidine-5-carboxylic acid (150 mg. 075 mmol) in

DCM (10 mL) is added 1-[3-(dimethylamino)propyl-3-ethylcarbodiimide (158 mg, 0.83
mmol) and N-hydroxybenzotriazole (112 mg, 0.83 mmol) at rt and the mixture is stirred for 10
min. I-Aminopiperidine (150 myg, 1.5 mmol) is udded. The mixture is stirred at rt overnight.
The mixture is washed with 2 N aqueous HCI (5 mL), saturated aqueous NaHCQs, (5 mL),
and water (5 mL), dried (Na;SQ,). filtered and concentrated in vacuo. The residue is purified
by silica gel chromatography eluting with 10% EtOAc in heptane to afford 2-phenyl-

pyrimidine-5-carboxylic acid piperidin-1-ylamide (125 mg) as a solid. MS: 290 (M+H).

Method B: Following procedures similar to those of Example 127 but substituting piperadin-
l-ylaming for 3-3-amino-2,4-dioxo-1,2.3 4-tetrahydro-pyrimidin-5-propionic acid methy!
cster, there is prepared 2-phenyl-pyrimidine-3-carboxylic acid piperadin-1-yl-amide (72%%) as
a solid. MS: 283 (M+H); 'H NMR (300 MHz, CDCl}: 3 1.35-1.98 (m, 6H), 2.20-3.60 (m,
4H), 6.60-7.17 (d, N-H). 7.52 (s, 3H), 8.52 (s, 2H), 9.07-9.39 (d, 2H).

Examplc 45

2-Phenyl-pyrimidine-5-carboxylic acid N'-(2-fluoro-phenyl)-hydrazide

Following procedures similar to those of Example 44, but substituting (2-fluoro-phenyl)-

hydrazine for 1-aminopiperidine, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid N'-

(2-fluoro-phenyl)-hydrazide as a solid. MS: 309 (M-+H); 'H NMR (300 MHz, CDClz): 8 6.68

S
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(broad, 1H), 6.87 (m. 1H), 7.04 (m, 3H), 7.51 (m, 3H), 8.51 (m, 2H), 9.36 (s, 2H), 10.65
(broad, 1H). 1Cso = 12 nM.

Exuample 46
2_Phenyl-pyrimidine-5-carboxylic acid N'-cthyl-N'-tolyl-hydrazide

c:r@)?*@\

Following procedures similar to those of Example 44, but substituting N-ethyl-N-para-tolyl-

hydrazine for 1-aminopipcridine, there is prepared 2-pheny!-pyrimidine-5-carboxylic acid N'-
ethyl-N'-tolvl-hydrazide as a solid. MS: 333 (M+H); 'H NMR (300 MHz, CDCl;): 8 = 0.87
(t, TH), 1,11 (t. 2H), 1.28 {t, 3H), 2.28 (d. 3H), 3.46 (q, 1H), 3.65(q, 1H), 6.84 (d, 1H), 6.94( d,
1H), 7.10( t, 2H), 7.52 (m, 3H), 8.47 (m. 2H), 9.12 (s, |H0, 9.23 (s, TH).

Example 47

2-Phenyl-pvrimidine-S-carboxvlic acid (3-oxo-morpholin-4-y}-amide

0 (\o
N/j)LN/N\H)
©)l\ ;
P O
N

Following procedures similar to those of Example 44, but substituting 4-amino-morpholin-3-

one for {-aminopiperidine, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (3-oxo-
)

morpholin-4-yl)-amide as a solid. MS: 299 (M+H); 'H NMR (300 MHz, DMSO): & = 3.66
(m, 2H). 4.00 (m, 2H), 4.26 (s, 2H), 7.60 (m, 3H), 847 (m, 2H), 9.29(s, 2H), 11.27 (s, 1H).
ICs0 =355 nM,

Examplc 48
2-(5-Mecthyl-[1.2 4Joxadinzol-3-y1}-pyrimidine-3-carboxylic acid [4-(2-hydroxy-cthyi)-

pipetazin-1-yl]-amide
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Step 1: To a solution of 2-methylsulfanyl-pyrimidine-5-carboxylic acid methyl ester 1 (] g,
5.45 mmol) in DCM (60 mL) is added MCPBA (2.81 g, 16.29 mmol) portion wise atrt. The
resulting solution is stirred at rt overnight. A solution of Na:S:0: (1.6 g) in water (60 mL) is
5 added. The mixture is stirred at 1t for 20 min. The laycr is separated, and the water layer is
extracted with DCM (2x20 mL). The combined DCM layer is washed with saturated
NaHCQO;: (3x20 mL), dricd (Na2SOj3), filtered and concentrated in vacun to afford 2-
methanesulfonyl-pyrimidine-5-carboxylic acid methyl ester as a solid (1.03 g, 90%). MS: 217

(M+H): 'H NMR (300 MHz, CDCl:): 8 3.41 (s. 3H), 4.06 (s, 3H), 9.4 (s, 2H).

10
Step 2: To a solution of 2-methanesulfonyl-pyrimidine-5-carboxylic acid methy! ester 2 (2.5
g, 11.56 mmol) in DCM (30 mL) is added a solution of tetrabutylammonium cyanide (3.1 g,
11.56 mmol) in water (30 mL) slowly at rt. The mixturc is stired for 80 min. The mixture is
washed with water (2x20mL), dried (Na>SQOy), filtered and concentrated 7# vacue. The

15 residue is purified by column chromatography eluting with 5-60°5 EtOAc in heptane to afford
2-cyano-pyrimidine-S-carboxylic acid methyl ester (1.16 g, 61%) as a solid. MS: 164 (M+H);

'"H NMR (300 MHz, CDCls): 6 4.05 (s, 3H), 9.37 (s, 2H).

Step 3: To & solution of 2-cyano-pyrimidine-5-carboxylic acid methyl ester 3 (1 g, 6.13
20 mmol) in MeOH (20 mL) at rt is added hydroxylamine hydrochloride (0.64g, 9.2mmol) and
sodium acetate (0.76 g, 9.2 mmol). The resulting mixture is heated to reflux for 2 hours. The
mixture is cooled to rt and concentrated in vacun. Water (30 mL) is added to the residue, and
the solid is filtered, and washed with water twice. The solid is dried in vacuum oven
overnight to afford 2-(N-hydroxycarbamimidoyl)-pyrimidine-5-carboxylic acid methyl ester
25 (1.09 g, 91%} as a solid. MS: 197 (M+H).

Step 4: To a solution of 2-(N-hydroxycarbamimidoyl)-pyrimidine-5-carboxylic acid methyl

ester (900 mg. 4.59 mmol) in pyridirne (15 mL} is added acctyl chloride (432 mg, 5.5 mmol)

dropwise. The resulting solution is stirred at rt for 1 hour, and heated to reflux for 3h. The
30 solution is cooled to 1t and concentrated in vacuo. Water (30 mL) is added to the residue, and

the mixture is extracted with EtOAc (3x20 mL). The combined organic layer is washed with
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saturated NaHCOQx, dried (Na-SQ,), filtered and concentrated in vacuo to attord 2-(5-methyl-
[1,2.3]oxadiazo-3-yh)-pyrimidine-5-carboxylic acid methyl ester (900 mg, 89%) as a solid.

MS: 221 (M+H).

Step 5: To a solution of 2-(5-methyl-[1.2,3]oxadiazo-3-yl)-pyrimidinc-3-carboxylic acid
methyt ester (900 mg) in MeOH (20 mL) is added a solution of LiOH (100 mg) in water (20
mL) at 0°C. The ice-bath is removed, and the mixture is stirred for another 10 min. The
solvent 1s evaporated, and water (20 mL) is added. The water solution is washed with ether
(2x20mL), and acidified with 2 N HC! to pH ~ 3. The resulting precipitate is filtered, washed
with water and dried in vacuum oven overnight to afford 2-(5-methyl-[1.2.4]Joxadiazol-3-yl)-
pyrimidine-3-carboxylic acid (350 mg, 37%) as a solid. MS: 207 (M+H); '"H NMR (300
MHz, DMSO-ds): 6 2.73 (s, 3H), 9.39 (s, 2H).

Step 6: Following procedures similar to those of Examplc 44, but substituting 2-(5-methyl-
[1.2,4]oxadiazol-3-yl)-pyrimidine-5-carboxylic acid for 2-phenyl-pyriminde-5-carboxylic
acid, and substituting 2-(4-amino-piperazin-1-yl)-ethanol for 1-aminopiperidine, there is

prepared 2-(S-methyl-[1.2.4]oxadiazol-3-yl)-pyrimidine-5-carboxvlic acid [4-(2-hydroxy-

ethyl)-piperazin-1-yl]-amide as a solid. MS: 334 (M+H). 1Cs = 46] nM.

Example 49

2-(5-Methyl-[1.2 djoxadiazol-3-yl)-pyrimidine-5-carboxvlic acid morpholin-4-ylamide
N N 0
4
T4
N N N—N o)
H \_~

Following procedures similar to thosc of Example 44, but substituting 2-(5-methyl-

[1.2,4]oxadiazol-3-y1)-pyrimidine-5-carboxylic acid for 2-phenyl-pyriminde-5-carboxylic
acid. and substituting morpholine-4-ylamine for -aminopiperidine, there is prepared 2-(5-

mcthyl-[1.2.4]oxadiazol-3-yl)-pyrimidine-5-carboxvlic acid morpholin-d-vlamide as a solid.
MS: 291 (M+H).

Example 50

2-Benzoyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide

€
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Step 1: 3-Bromo-2-chloropyrimidine (7.51 g, 38.83 mmol) is dissolved in DMSO (20 mL) is
added to a mixture of NaCN (1.9 g, 38.83 mmol}) and 1.4-diazabicyclof2,2.2]Joctane (0.87 g,
7.77 mmol) in DMSO (10 mL) and water (20 mL). The mixture is stirred at rt overnight, and
then water (100 mL) is added. The mixture is extracted with ether (3x100 mL). The
combined organic layer is dried (Na-SOy), filtered and concentrated in vucno to afford 5-

bromo-pyrimidine-2-carbonitrile (6.28 g, 88%4) as a solid. MS: 184 (M+H).

Step 2: 5-Bromo-pyrimidine-2-carbonitrile(2.5 g, 13.59 mmol} is dissolved ether (30 mL), and
PhMgBr (3 ether solution, 13.59 mmol, 4.53 mL) is added dropwisc at rt. The mixture is
heated to reflux for 3 h under Na, and then cooled to rt. THF (30 mL) is added tollowed by
the addition of 2 N aqueous HC (10 mL). The resulting solution is stirred at rt for 30 min,
and water (30 mL) is added. The aqueous layer is extracted with EtOAc (3x20 mL). The
combined organic layer is washed with saturated aqueous NaHCO3 (15 mL), dried (Na2SOy).
filtered and concentrated i vacuo. The residuc is purified by silica gel chromatography
cluting 70% EtOAc in heptane to afford (5-bromo-pyrimidine-2-vl)-phenyl-methanone (3.01
g, 84%5) as a solid. MS: 264 (M+H).

Step 3: (5-Bromo-pyrimidine-2-yl)-phenyl-methanone (1.6 g, 6.08 mmol) is dissolved in
dimethylacetamide (20 mL}, and potassium hexacyanoferrate(11) trihydrate (0.57 2, 1.34
mmol) is added, followed by Nu-CO; (0.64 g. 6.08 mmol), and palladium (11) acetate (6% mg,
0.3 mmol). The mixture is heated to 150°C under N> for 3 h, and then cooled to it. EtOAc
(30 mL} is added and the mixture is filtered. The filtrate is washed with water (2xI15mL) and
5% aqueous NH4OH (15 mL), dried (Na,SO,), filtered and concentrated in vacio. The
residue is purified by sifica gel chromatography eluting with 70% EtOAc in heptane to afford

2-benzoyl-pyrimidine-3-carbonitrile (0.53 2, 42%) as a solid. MS: 210 (M+H),

Step 4: 2-Benzoyl-pyrimidine-5-carbonitrile (500 mg, 2.39 mmol) is suspended in McOH (5
mL). a solution of KOH (148 my, 2.63 mmol) in watcr (5 mL) is added in one portion at 0°C.

The mixture is stirred at 0°C for 25 min, and then acidified with 2 N aqueous HClto pH ~ 3.
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MeOH is cvaporated in vacuo and the residue is extracted with DCM (2x S mL). The
combined organic layer is dried (Na.SQ,), filtered and concentrated in vacuo to afford 2-
benzovl-pyrimidine-5-carboxylic acid methyl ester (500 mg, 86%) as an oil. MS: 243 (M+H);
'HNMR (300 MHz. CDCl:): 8 4.05 (s, 3H). 7.50 (m, 2H), 7.65 (m. 1H), £.01 (m, 2H), 9.46

5 (s, 2H).

Step 5: 2-Benzoyl-pyrimidine-5-carboxylic acid methyl ester (420 mg, 1.73 mmol) is
dissolved in THF (5 mL), and a solution of LiIOH (46 mg, 1.91 mmol) in water (5 mL) is
added in onc portion at 0°C. The mixture is stirred at 0°C for 60 min. THF is cvaporated in

10 vacito, and the residuc is diluted with water (5 mL) and washed with ether (10 mL). The
aqueous layer is acidified with 2 N aqueous HCI to pH ~ 3. The resulting precipitate is
collected by filtration, washed with water three times, and dried in vacuum oven overnight to
afford 2-benzoyl-pyrimidine-5-carboxylic acid (260 mg, 66%). MS: 229 (M+H); 'H NMR
(300 MHz, DMSO): 8 7.60 (m, 3H), 7.73 (m. 1H), 7.85 (m, 2H), 9.4 (s. 1H).

Step 6: 2-Benzoyl-pyrimidine-5-carboxylic acid (50 mg, 0.22 mmo}) is dissolved in anhydrous
DCM (5 mL), and a 2 M oxaly! chloride (0.26 mmol. 0.13 mL) solution in DCM is added at rt
followed by one drop of DMF. The mixture is stirred at rt for 2 h, and then concentrated in
vacio. The residue is dissolved in DCM (5 mL), and morpholine-4-ylamine (0.24 mmol, 25
20 mg)is added, followed by DIPEA (0.44 mmol, 57 mg). The reaction mixture is stirred at rt
overnight, and then concentrated in vacuo. The residue is purified by silica gel column

chromatography eluting with 10% MeOH in DCM to afford 2-benzoyl-pyrimidine-3-

carboxylic acid morpholin-4-ylamide (42 mg) as a solid. MS: 313 (M+H). ICs, = 342 nM.

ro
h

Example 31

2-Benzoyl-pyrimidine-5-carboxylic acid [4-(2-hydroxy-ethyl)-piperazin-1-yll-amide

0 (\N/\/OH

N
NT R N
| H
o
N
0

Following procedures simitar to those of Example 49, step 6, but substituting 2-(4-amino-

piperazin-1-yl)-ethanol for morpholine-4-ylamine, there is prepared 2-benzoyl-pyrimidine-5-
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carboxvlic acid [4-(2-hvdroxy-cthyl)-piperazin-1-yl]-amide as a solid. MS: 356 (M+H). 1Csp
= 665 nM.

Example 52
2_Phenyl-pyrimidine-3-carboxylic acid N -methyi-N"-[5-trifluoromethyi-pyridin-2-yi]-

hydrazide

To a solution of 2-phenyl-pyrimidine-5-carboxylic acid (100 mg, 0.52 mmol), 1-
hydroxybenzotriazole (77 mg, 0.57 mmol), 1-[3-(dimethylamino }propyl-3-ethylcarbodiimide
(111 mg, 0.57mmol) and DIPEA (0.57 mmol) in DCM (5 mL) 1s added N-methyl-N-(5-
trifluoromethyl-pyridin-2-yl)-hydrazine (109 mg, 0.57 mmeol). The reaction mixture is stirred
at rt for 18 hours and then concentrated. The residue is purified by silica gel chromatography

eluting with 10-75%, EtOAc in heptane to afford 2-phenyl-pyrimidine-5-carboxylic acid N'-

methyl-N"-[5-trifluorometlryl-pyridin-2-yl]-hydrazide as a solid (189mg). MS: 374 (M+H);
'H NMR (300 MHz, CDCly): 8 3.54 (s, 3H), 6.82 (d. 1H), 7.53-7.59 (m, 3H), 7.74 (d. 1H),
R®.45 (d, 2H). 8.53 (d, 2H), 9.25 (s. 2FD. 1Cso = 100 nM.

Example 33

2-Phenvl-pyrimidine-5-carboxvlic acid N -methyl-N'-[4-trifluoromethyl-pyridin-2-y1]-

hydrazide

Following procedures similar to those of Example 52, but substituting N-methyl-N-(4-
trifluoromethyl-pyridin-2-ylj-hydrazine (109mg, 0.57 mmol) for N-methyl-N-{5-

trifluoromethyl-pyridin-2-yl)-hydrazine, there is prepared 2-phenyl-pyrimidine-5-carboxvlic

acid N'-methyl-N"-[4-trifluoromethyl-pvridin-2-vl]-hydrazide as a solid. MS: 374 (M+H): 'H
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NMR (300 MHz, CDCly): 6 3.54 (s, 3H), 6.95 (m, 2H). 7.50-7.6& (m, 3H), 8.35 (d, 1H), 8.4
(s, TH), 8.52 (d. 2H), 9.26 (s, 2H),

Examplec 54

2-Phenyl-pyvrimidine-5-carboxylic acid N -pyridin-2-yl-hydrazide

Following procedures similar to those of Example 52, but substituting 2-hydrazinopyridine
{54 mg, 0.52 mmol) for N-methyl-N-(5-trifluoromethyl-pyridin-2-yh-hydrazine, there is
prepared 2-phenyl-pyrimidine-S-carboxylic acid N'-pyridin-2-yl-hydrazide as a solid (56 mg).
MS: 292 (M+H), '"H NMR (300 MHz, DMSO-dg): 8 6.72-6.8 (m, 2H), 7.53-7.62 (m, 4H).
8.09 (m. 2H), 8.48 (d, 2H). 8.62 (s, 1H), 9.34 (5, 2H).

Example 55

2-Phenyl-pyrimidine-5-carboxvlic acid N'-(2-chloro-phenyl)-hydrazide

o)
H
N N’N
| H
"

N

Cl

Following procedures similar to those of Example 52, but substituting 2-
chlorophenylhydrazine hydrochloride (93my, 0.52mmol) for N-methyl-N-(S-trifluoromethyl-
pyridin-2-yl)-hydrazine, and using 1.14 mmol of DIPEA, therc is prepared 2-phenyi-

pyrimidine-5-carboxylic acid N’ -(2-chloro-phenyl)-hydrazide as a solid (65mg). MS: 325

(M+H). '"H NMR (300 MHz, CDCl3): 8 6.65-6.75 (m, 2H), 6.90-7.05 (m, 2H), 7.25 (1. 1H),
7.3%9 (d, TH), 7.58 (m, 3H), R (s, 1H), R.55 (d, 2H), 9.25 (s, 2H).

Example 56

2-Phenyl-pyrimidine-3-carboxylic acid N'-(2-oxo-pineridin-1-yl)-amide
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Step 1: A mixture of Mcthyl-5-bromovalerate(3 g, 15.4 mmol) and hydrazine hydrate (55%,
15.4 mmol) in McOH (50 mL) is stirred at rt for 18 h. A solution of NaOMe (15.4 mmol) in
MecOH (10 mL) is added and the reaction mixturc is stirred at rt for 18 h. The reaction

5 mixture is concentrated in vacno. The residue is triturated with cold McOH and then filtered.
The filtrate is concentrated in vacuo. The residue is placed on a SCX column (10 g) and the
column is washed with MeOH (3x20 mL. The product is eluted with 7 M ammonia in MeOH

to afford {-amino-piperidin-2-ong as an oil. MS: 137 (M+Nu).

10 Step 2: To a solution of 2-phenyl-pyrimidine-S-carboxylic acid (100 myg, 0.52 mmaol), 1-
hydroxybenzotriazole (77 mg. 0.57 mmol), 1-[3-(dimethylamino)propyl-3-cthyfcarbodiimide
(111 mg, 0.57 mmel) and DIPEA (0.57 mmol) in DCM (5 mL) is added 1-amino-piperidin-2-
one (64 mg, 0.57 mmol), and the mixture is stirred at rt for 18 h. DCM (15 mL) is added and
the mixture is washed with 0.5 N aqueous HC1 {25 mL) and brine, and dricd (Na:SO,).

15 filtered and concentrated in vacuo. The residue is purified by silica gel chromatography

through eluting with 50-100% EtOAc in heptane to afford 2-phenyl-pyrimidine-5-carboxylic

acid N'-(2-oxo-piperidin-1-y1)-amide (20 mg) as a solid. MS: 297 (M+H): 'H NMR (300

MHz, CDCl:): 8 1.96-2.10 (m, 4H), 2.60 (t, 2H), 3.77 (t. 2H), 7.51-7.56 (m, 3H), &.51 (d, 2H),
9.02 {bs, TH). 9.16 (s, 2H). 1Csq = 55 nM.

20
Example 57

2-Phenyl-pvrimidine-3-carboxylic acid N '-cvelohexyl-N"-mcthyl-hydrazide

Foliowing procedures similar to those of Example 52. but substituting N-methyl-N-

[g8)
fn

cyclohexyl-hydrazine hydrochloride (72 mg, 0.44 mmol) for N-methyl-N-(5-trifluoromethyl-

pyridin-2-yl)-hydrazine, and using 0.88 mmot of DIPEA, there is preparcd 2-phenyl-

pyrimiding-5-carboxylic acid N -cyclohexyl-N'-methyl-hvdrazide as a solid (40 mg). MS:
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311 (M+H); '"H NMR (300 MHz, DMSO-dg): 8 0.9-1.35 (m, 5H). 1.60-1.95 (m, 6H), 3.25 (s,
3H) 7.53-7.62 (m, 3H), 8.09 (m, 2H), 9.09 (s, 2H). 1Cs, = 146.5 nM.

Exampleg 58
2_Phenvyoxy-pyrimidine-3-carboxvlic acid N'-morpholin-4-yl-amide

S
NF N/N\)
(L AT T
NS
O N
Step 1: To a solution of 2-methylsulfanyl-pyrimidine-5-carboxylic acid methy! ester (1 g. 5.43

mmol) in DCM {60 mL) is added MCPBA (2.81 g. 16.29 mmol) portion wise at rt. The

en

resulting solution is stirred at rt overnight. A solution of Na2S>0: (1.6 g) in water (60 mL) is
10 added. The mixture is stirred at rt for 20 min.  The organic layer and aquecous layer are

scparated, and the aqueous layer is extracted with DCM (2x20 mL). The combined organic

layer is washed with saturated aqueous NaHCO: (3x20 mL), dried (Na»SOy), filtered and

concentrated /s vacuo to aftford 2-methanesulfonyl-pyrimidine-5-carboxvlic acid methyl ester

(1.05 2. 90%) as a solid. MS: 217 (M+H); "H NMR (300 MHz, CDCl:): & 3.41 (s. 3H), 4.06
15 (s, 3H), 9.44 (s, 2H).

Step 2: To a solution of 2-methanesulfonyl-pyrimidine-5-carboxylic acid methyl ester (0.8 g,
3.7 mmol) in NMP (3 mL) is added sodium phenoxide trihydrate (0.68 g, 4 mmol). The
mixture is heated at 100°C in Biotage Microwave for 60 sec. The reuction is poured into

20 water and the precipitate is collted by filtration and dried to afford 2-phenoxy-pyrimidine-5-

carboxylic acid methyl ester (0.56g. 66%) as a solid. MS: 231 (M+H); '"H NMR (300 MHz,
CDCly): 6 4.75 (s, 3H), 7.19-7.33 (m, 3H), 7.46 (t, 2H) 9.10 (s, 2H).

Step 3: To a solution of 2-phenoxy-pyrimidine-5-carboxylic acid methyl cster (0.5 g, 2.17

23 mmol) in THF (10 mL) and water (5 mL) is added LiOH (105 mg, 4.35 mmol). The rcaction
is stirred at 0°C for 1 h. The THF is evaporated and the aqueous reissuc is washed with cther,
acidified with 2 M aqueous HCI. The resulting precipitate is filtered and dried to afford 2-
phenoxy-pyrimidine-5-carboxviic acid (0.34g, 73%) as a solid. MS: 217 (M+H): '"H NMR
(300 MHz, CDCl:): & 7.20-7.35 (m, 3H), 7.47 (t. 2H) 9.16 (s, 2H).

30
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Step 4: To a solution of 2-phenoxy-pyrimidine-5S-carboxylic acid (60 mg, 0.28 mmol) in DCM
(5 mL) is added oxalyl chloride (2M in DCM, 0.15 mL, 0.29 mmol) and 1 drop of DMF. The
reaction is stirred at rt for 1 h and concentrated in vacuo. The residue is dissolved in DCM (3
mL). and DIPEA (53 uL. 0.3 mmoi) and 4-amino-morpholine (30 L, 0.3 mmol} is added.

5 The recaction is stirred at rt for 18 h and then water and DCM are added. The organic layer is
separated, dried {Na2SOy), filtered and concentrated in vaciro.  The residue is purified by
silica gel chromatography eluting with 20-100% EtOAc in heptane to afford 2-phenyoxy-
pyrimidine-5-carboxylic acid N'-morpholin-4-yl-amidc {20 mg) as a solid. MS: 301 (M+H}),
'"H NMR (300 MHz, CDCl;): & 2.85-3.05 (m, 4H), 3.75-3.95 (m, 4H). 7.18-7.35 (m, 3H), 7.45

10 (t, 2H), 8.95 (s, 2H). ICy, =227 nM.

Example 59
2-(3-Methoxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2.5-dihydro-3H-

[1.2.4%triazin-4-y)-amide

U\,N NH
'©ﬂ/ T
N
15

Step 1: 2-Methylsulfanyl-pyrimidine-3-carboxylicacid methyl ester (323 mg. 1.75 mmol),

Copper(Iythiophene-2-carboxylate (501 mg, 2.63 mmol), tetrakis(triphenylphosphine)
palladium(0) (202 mg, 0.175 mmol) and 3-methoxyphenylboronic acid (400 mg, 2.63 mmol)
are taken in a glass tube, evacuated, refilled with Na, added anhydrous THE (6 mL) and is

20 heated overnight at 85°C after closing with a cap. The reaction is cooled to r1, diluted with
EtOAc and ammonium hydroxide is added. The organic layer is seperated. dried (MgSO,),
filtered and concentrated i vacuo. The residue is purified by flash silica gel ch romatography

to afford 2-(3-methoxy-phenyl)-pyrimidine-5-carboxylic acid methyl ester (1572 mg) as a

powder. MS: 245 (M+H): 'H NMR (CDCls): & 4.00 (s. 3H), 4.82 (d, 2H), 7.55 (m, 2H), 8.46
25 (m. LHY 8.53 (s, TH), 9.33 (s, 2H).

Step 2: A mixture of 2-(3-methoxy-phenyl)-pyrimidine-5-carboxylic acid methyl ester (145
mg, 0.59 mmol), lithium hydroxide monohydrate (49.5 mg, 1.18 mmol), MeOH (1.5 mL),

water (1.5 mL) and THF (1.5 ml) is stirred at 1t for 3.5 hrs. Ther eaction mixture is
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concentrated, and water (1 mL) and 1 N aqueous HCL (1.2 mL) arc added. The precipitated
product is filtered and dried to afford 2-(3-methoxy-phenyl)-pyrimidine-5-carboxylic acid
(140 mg). MS: 231 (M+H); 'H NMR (DMSO-d6): & 4.62 (s, 3H). 7.54 (m, 2H). 8.14 (s, 1H),
R.34 (m, 1H), 8.46 (s, 1H), 9.30 (s, 2H).

Step 31 A mixture of 2-(3-methoxy-pheny!)-pyrimidine-5-carboxylic acid (135 mg, 0.58
mmol}), 4-amino-6-methyl-4.5-dihydro-2H-[1.2 4]triazin-3-one (76 mg. 0.58 mmol),
DMTMM (171 mg, 0.6 mmol) and DMF (3 mL) is stirred at vt for 2 days. Water (3 ml) is
added. and the precipitated product s filtered, washed with water and dried to afford 2-(3-
methoxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-ox0-2,5-dihydro-3H-
[1.24triazin-4-yl)-amide (127 mg). MS: 341 (M+H); 'H NMR (DMSO-d,): & 1.91 (s, 3H),
4.23 (s, 3H), 4.62 (s, 2H). 7.53 (m. 2H). 8.34 (m, 1H), 8.46 (s, 1H), 9.27 (s, 2H), 9.97 (s, 1H),
11.08 (s, 1H). ICs9=174.5 nM.

Examplc 60
2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimcthyl-3-0x0-2.5-dihydro-3H-1.2 4-triazinc-4-

yh-amide

oA
N N
NZ < ™~

i J\\N H 0]

Step 11 To a solution of 3-methyl-3H-1.3,4-0xadiazol-2-one (5.509 g, 55.6 mmol) in MeOH

(40 mLY is added 25wt 24 NaOMe solution in methanol (12.7 mL, 58X mmol). The mixture is
stirred at rt for 15 min and then concentrated /i vacio. The residue is added to a solution of
tetrabutylammonium bromide (0.35% g, 1.08 mmol) and chloro-acetone (4.6 ml, 54.9 mmol)
i CHClz (33 mL), and the mixture is heated to reflux for S h under Na. The mixture is cooled
to rt and stirred overnight. The resulting slurry is filtercd, and the filtrate is concentrated i

vacio. The residue is purified on a pad of silica gel, eluting with 2:1:1 / heptanc:EtOA¢:DCM

to afford 3-methy!-3-(2-oxo-propyl}-3H-1.3.4-oxadiazoi-2-one (7.32 g, 86%) as a crystalline

solid. MS: 157 (M+H); "H NMR (300 MHz, CDCls) § .46 (s, ZH), 2.27 (s, 3H). 2.21 (s, 3H).

Step 2: To a solution of S-methyl-3-(2-oxo-propvl)-3H-1.3 4-oxadiazol-2-one (1.51% g, 9.72
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mmol) in a mixture of 2-propanol (8.8 mL) and water (0.22 mL) is added methyl hydrazine
(0.79 mL, 14.6 mmol). The reaction mixture is heated to refiux under N- for 4 h, and then a
solution of oxalic acid (0.273 g, 2.92 mmol) in 2-propanol (4 mL) is added. The resulting
precipitate is removed by filtration. The filtrate is concentrated in vacuo and the residue

s dissolved in 2-propanol (25 mL). The solution is chilled and Et:O is added. The precipitate is
collccted by filtration and dricd to afford N-(2.6-dimethyl-3-0x0-2.5-dihydro-3H-1,2 4-triazin-
4-yD-acetamide (0.96 g, 54%) us a crystalline solid. MS: 185 (M+H). 'H NMR (300 MHz,
DMSO-ds) 6 8.28 (s, 1H), .18 (s, 2H), 3.28 (5. 3H), 2.02 (s, 3H), 1.95 (s, 2H).

10 Step 30 To a shury of N+(2.6-dimethyl-3-ox0-2.5-dihydro-3H-1.2,4-triazin-4-yi)-acetamide
(0.34 g, 1.846 mmol) in MeOH (3 mL) is added concentrated HCH (0.25 mL, 2.9 mmol). The
mixture is heated to reflux for 3 h. The mixture is then chilled te 0°C. adjusted to pH ~ 12
with 1 M aqueous NaOH (2.9 mL) and concentrated in vacuo. CHiCN is added to the residue
with stirring and the mixture is filtered. The filtrate is concentrated /i vacue. CH:CN is

s added to the residue with stirring and the mixture is filtered. The filtrate is concentrated in
vacuo to afford 4-amino-2.6-dimethyl-4.5-dihydro-2H-1,2.4-triazin-3-one (~10025)). MS: 143
(M+H); 'H NMR (300 MHz, DMSO-ds) & 4.6-3.6 (broad pcak, 2H). 4.02 (s, 2H), 3.29 (s, 3H)
1.95 (s, 3H).

.

20 Step-h Toa solution of 4-amino-2,6-dimethyl-4,5-dihydro-2H-1,2.4-triazin-3-one (0.219g,
1.58 mmol) and 2-phenyl-pyrimidine-5-carboxylic acid (0.317 g, 1.58 mmol) in dry DMF (10
mL) under Nz is added DMTMM (0.46 g. 1.66 mmol). The mixture is stirred at rt for 22 h,
then diluted with EtOAc (70 mL), and washed successively with saturated aqueous NaHCO;

solution {2x10 mL) and brine (10 mL). The organic phase is dried (MgSO,), filtered and

25 concentrated /n vucio. The residue is purified by silica gel chromatography eluting with
heptanc:EtOAc gradient to afford 2-phenyl-pyrimidine-5-carboxylic acid (2.6-dimethyl-3-
0x0-2,5-dihydro-3H-1.2 d-triazin-4-yl)-amide as a solid (0.28 g, 55%). MS: 325 (M+H): 'H
NMR (300 MHz. DMSO-ds) 8 9.24 (s, 2H), 8.45 (dd. }=7.7, 2.0 Hz, 2 H), 7.52-7.62 (m. 3H).
4.25 (s, 2H), 3.18 (s, 3H). 1.95 (s. 3H).

30

Example 61
2-Phenyl-pyrimidine-5-carboxvlic acid (6-tert-butyl-3-0x0-2.5-dihvdro-3H-1.2 4-triazine-d-
yl)-amide
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Step 1: To a solution of 3-methyl-3H-1,3,4-oxadiazol-2-one (1.01 ¢, 10.09 mmol) in MecOH (8
mb) is added 25 wt % NaOMe solution in methanol (2.32 mL, 10.8 mmol). The mixture is
stirred at rt forl5 min and then concentrated f;ﬁ‘acun. The residue 1s added to a solution of
tetrabutylammonium bromide (0.07 g, 0.22 mmol) and 1-chlorepinacolonc (1.35 mL, 10.07
mmol). in CHCl; (7 mL), and the mixture is heated to reflux for 5 h under N-. The mixture is
cooled to rt and stirred over the weckend at rt. The resulting slurry is filtered, and the filtrate
is concentrated in vacuo to afford 3-(3,3-dimethyl-2-oxo-butyl)}-3H-1,3 4-oxadiazol-2-one
{1.876 g, 94%) as an oil. MS: 199 (M+H): '"H NMR (300 MHz, CDCl)y 0 4.62 (s, 2H), 2.26
(s, 3H), 1.23 (s, 9H).

Step 2: To a solution of 3-(3,3-dimethyl-2-0x0-buty!}-3H-1.3 4-o0xadiazol-2-one (0.91 g. 4.59
mmol) in a mixture of 2-propanol (4 mL) and water (0.1 mL) is added hydrazine monohydrate
(0.34 mL. 6.89 mmol). The reaction mixture is heated to reflux under nitrogen for 5 h, then a
solution of oxalic acid (0.13 g, 1.38 mmol) in 2-propanol (3 mL) is added to the hot solution.
The resulting precipitate is removed hot by filtration. The filtrate is concentrated in vacuo and
the residue is purified on a pad of silica gel, eluting with heptane:EtOAc gradient to afford N-
(6-tert-butyl-3-ox0-2,5-dihydro-3H-1.2 4-triazin-4-yl)-acetamide (0.546 g, 56%4) as a solid.
MS: 213 (M+H). 'H NMR (300 MHz, DMSO-dg) 8 8.29 (s, 1H), 7.64 (s, 1H), 4.22 (s, 2H,
2.04 (s, 3H), 1.15 (s, 9H).

Step 3: To a slurry of N-(6-tert-butyl-3-0x0-2,5-dihydro-3H-1.2 4-triazin-4-v])-acetamide
(0.51 g, 2.40 mmoly in McOH (5 mL} is added concentrated HCH (0.33 mL, 3.84 mmol). The
mixture is heated to reflux for 3 h. The mixture is then chilled to 0°C and basified with 1 M
aqueous NaOH (2.9 mL) to pH ~ 12, and concentrated, i vacuo. EtOH is added to the residue
with stirring and the mixture iy filtered. The filtrate is concentrated in vucuo. CHICN is
added to the residue with stirring and the mixture is filtered. The filtrate is concentrated in
vacuo 1o afford 4-amino-6-tert-butyl-4.5-dihydro-2H-1,2 d-triuzin-3-one (0.354 z, 84”6)as a

solid. MS: 171 (M+H); '"H NMR (300 MHz, DMSO-de) 6 7.49 (br s, 1H), 4.22 (br s, 2H).
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4.06 (s, 2H), 1.15 (s. 9H).

Step 4: Following the procedure similar to those of Example 60, step 4, but substituting 4-
amino-6-tert-butyl-4.5-dihydro-2H-1.2 4-triazin-3-onc for 4-amino-2.6-dimethyl-4,5-dihydro-
2H-1,2,4-triazin-3-onc, there is prepared 2-phenyl-pyrimidine-3-carboxylic acid (6-tert-butyl-
3-0x0-2,5-dihydro-3H-1,2.4-triazin-4-yl)-amide (74%) us a solid. MS: 353 (M+H); 'H NMR
(300 MHz. DMSO-ds) 8 11.09 (s, 1H), 10.03 (s, 1H), 9.27 (s, 2H). 845 (dd, =77, 2.0 Hz, 2
H). 7.52-7.60 (m. 3H), 4.29 (s, 2H), 1.13 (s, 9H).

Example 62

2-Pyridin-2-vi-pyrimidine~3-carboxvlic acid (6-methyl-3-0x0-2,5-dihydro-3H-1.2 4-triazine-

4-y-amide

i %'ﬁ
y N __NH
ORR
7™
~N

Step 1: To a solution of 5-methyl-3-(2-0xo0-propy)-3H-1.3.4-oxadiazol-2-onc (2.052 g, 13.14
mmol) in a mixture of 2-propanol (12 mL) and water (0.3 mL) is added hydrazine
monohydrate (0.96 mL, 19.8 mmol). The mixture is stirred at rt under Na for 15 h, and then
heated to reflux for 7 h. A solution of oxalic acid (0.363 g. 4.032 mmol) in 2-propanol (6 mL)
is added to the warm reaction solution. The resulting precipitate is removed by filtration
through a coarse porosity sintered glass funnel, and the filtrate is concentrated in vacuo to
approximately 10 mL in total volume. The concentrated solution is chilled to -12°C , and the

resulting crystals are collected by filtration and dried to afford N-(f-mcthyl-3-0x0-2.5-

dihydro-3H-1,2.4-triazin-4-yl)-acctamide (1.562 g, 70%,). MS: 171 (M+H); "H NMR (300

MHz, CDCl13) 8 8.10 (br s, 1H), 7.57 (br s, 1H), 4.20 (s, 2H), 2.04 (s, 3H), 1.95 (s, 3H); 'H
NMR (300 MHz, DMSO-dg) 8§ 9.98 (s, 1), 9.74 (s, 1), 4.04 (5, 2). 1 84 (5. 6).

Step 2: Following the procedure similar to those of Example 35, step 4, but substituting N-(6-
methyl-3-0x0-2,5-dihydro-3H- 1,2 4-triazin-4-y1)-acetamide for N-[6-(4-fluoro-phenyl)-3-oxo-

2.5-dihydro-3H-1,2 4-triazin-d-yl]-acetamide, there is prepared 4-amino-6-methyl-4.5-

dibydro-2H-1,2.d-triazin-3-one (92%) as a solid. MS: 129 {M+H ., 'H NMR (300 MHz,
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CD3;CN) 6 8.25 (brs, 1H), 4.26 (brs, 2H), 3.96 (s, 2H), 1.85 (s, 3H).

Step 3: To a solution of 2-pyridin-2-yl-pyrimidine-5-carboxyfic acid (0. 152 ¢, 0.75 mmol), in
dry DCM (3 mL) and DMF (0.9 uL) in a dry flusk under N is added oxulyl chloride (74 uL.
0.86 mmol). The reaction mixture is stitred at vt tor 1 h. The solvent is evaparated and
toluene is added and evaporated three times. The residue is dissolved in dry DCM (3 mL),
and a solution of 4-amino-6-methyl-4,5-dihydro-2H-1,2 4-triazin-3-onc (0.77 g. 0.6 mmol) in
DCM (3 mL) is added followed by the addition of DIPEA (0.14 mL, 0.79 mmo!). The
mixturc Is stirred at rt overnight, und then concentrated in vacuo. The residue is diluted with
water and adjusted to pH ~ 8.5 with saturatcd aqueous NaHCO: solution. The resulting
precipitate is filtered to afford 2-pyridin-2-yl-pyrimidine-5-carboxylic acid (A-methyl-3-0xo-
2,5-dihvdro-3H-1,2.4-triazine-4-yhamide (0.043 g, 23"0). MS: 312 (M+H): 'H NMR (300
MHz, DMSO-ds} & 11.11 (s, 1H), 9.95 (s, [H), 9.31 (s, 2H), R.78 (d, 1H), 8.45 (d, 1H). 8.01
(tr, TH), 7.58 (dd. TFT), 4.22 (2, 2H), 1.91 (s, 3H).

Example 63

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-tert-butyl-3-oxo-2,5-dihvdro-3H-1,2 4-

triazine-4-yl)-amide

Following the procedure similar to those of Example 62, step 3, but substituting 2-(3-Fluoro-
phenyl}-pyrimidine-5-carbonyl chloride for 2-pyridin-2-yl-pyrimidinc-5-carbonyl chloride,
substituting 4-amino-6-tert-butyl-4.5-dihydro-2H-1.2.4-triazin-3-one for 4-amino-6-methyl-
4,5-dihydro-2H-1,2.4-triazin-3-one, and substituting Et:N for DIPEA, there is prepared 2-(3-

fluoro-phenyl)-pyrimidine-S-carboxylic acid (6-tert-butyl-3-0x0-2.5-dihydro-3H-1,2.4-

triazine-4-yl)-amide (0.067 g, 61%). MS: 371 (M+H); '"H NMR (300 MHz, CD,OD) § 9.26
(s, 2H), 8.35 (d, J=8.1 Hz, IH). 8.21 (d. J=10.3 Hz), 7.55 (q, J=10.3 Hz, 1 H), 7.30 (tr. J=8.2
Hz, TH)Y. 4.37 (s, 2H), 1.19 (5. 9H).

Examplc 64

6Y
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3-12 4-Dioxo-3-[(2-phevi-pyrimidine-3-carbonyl)-amino]-1.2.3.4-tetrahydro-pyrimidin-5-y1}-

propionic acid methyl ester

A mixture of 2-phenyl-pyrimidine-5-carboxylic acid (1.17 mmol), 1-hydroxybenzotriazole
s {1.99 mmol), and PS-DCC (1.21 mmol/g, 2.34 mmol in DMF (& mL) is shaken at rt for 60
min. 3-{3-Amino-2,4-dioxo-1,2,3 4-tetrahydro-pyrimidin-5-propionic acid methyl ester (1.17
mmol) is added and the mixture is shaken at rt for 2-4 days. Polymer supported-trisamine
(PS-trisamine) (4.08 mmol/g, 3.51 mmol) is added and the mixture is continually shaken at rt
for 18 hours. The solid is filtered and washed with MeOH. The filtrate is concentrated. The
10 residue is purified by silica gel chromatography eluting with 10-6075 EtOAc in hexanes to

afford 3-{2.4-dioxo-3-[(2-phevl-pyrimidine-5-carbonyl)-amino]-1,2 .3 4-tctrahvdro-pyrimidin-

L od T

5-yl-propionic acid methyl ester (115 mg, 25%) as a solid. MS: 397 (M+H) 397; '"H NMR

(300 MHz, CDClz): 8 2.57-2.76 (m, 2H), 2.80-3.00 (m, 2H), 3.64 (s, 3H). 5.30 (br. N-H),
7.37-7.55 (m, 3H), 8.35(d, 2H), 9.26 (s, 2H).

,_.
en

Example 65

3-12.4-Dioxo-3-[(2-pheyl-pyrimidine-3-carbonyl)-amino]-1,2.3.4-tetrahydro-pyrimidin-5-yl } -

propionic acid

20 3-{24-Dioxo-3-[(2-pheyl-pyrimidine-5-carbonyl)-amino]-1 2.3 d-tetrahydro-pyrimidin-3-yl} -
propionic acid methyl ester (0.22 mol) is hydrolyzed by LiOH (0.8% mol) in
MeOH/water/THF (1:1:1) at rt overnight. MeOH and THF are evaporated in vacuo. The
residuc is acidified by 5% aqueous HCI. The resulting precipitate is collected and dried to

atford 3- ‘2,4-dioxo-3-[(2-phcyl-pyrimidine-S-carbonvl)-:-'lmino]-1 w3 A-tetrahvdro-pyrimidin-

25 5-vl}-propionic acid (40 mg, 48°%). MS: 383 (M+H); 'H NMR (300 MHz. CD;ODy: 8 2.68-
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2.77 (m, 2H), 2.98-2.90 (m, 2H). 5.49 (s. N-H), 7.48-7.60 (m, 3H), R41-K.56 (m, 2H), 9.32 (s,
2Hh.

Example 66

2.Phenvi-pyvrimidine-5-carboxvlic acid (4-methyl-piperazin-1-yl}-amide

Following procedures similar to those of Example 64 but substituting 4-methyl-piperazin-1-
yiamine for 3-{3-amino-2.4-dioxo-1,2.3 4-tetrahydro-pyrimidin-3-propionic acid methyl ester,

therc is prepared 2-phenyl-pyrimidinc-5-carboxylic acid (4-methyl-piperazin-1-yl)-amide.

Example 67

2-Phenyl-pyrimidine-3-carboxvlic acid (4-methyl-piperuzin-1-yl)-amide dibhvdrochloride

AN
| H
-

N 2HCI

2-Phenyl-pyrimidine-5-carboxylic acid (4-methyl-piperazin-1-yl)-amide is dissolved in HCI

methanol solution and evaporated methanol to dryness to afford 2-phenyl-pyrimidine-5-

carboxylic acid {(4-methyl-piperazin-1-yl}-amide dihydrochloride as a solid. MS: 298 (M+H).

Examplc 68

2-Phenyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide

POWS:
~

Following procedurcs similar to those of Example 64 but substituting 4-aminomorpholine for

3-13-amino-2.4-dioxo-1.2,3 4-tetrahydro-pyrimidin-5-propienic acid methy! ester, there is

prepared 2-phenyl-pyrimiding-3-carboxyfic acid morpholin-4-ylamide (71°4) as a solid. MS:
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285 (M+H); 'H NMR (300 MHz, CD;OD): § 2.90-3.00 (m, 2H), 3.80-3.85 (m, 2H), 7.44-7.58
(m, 3H), 8.45-8.53 (m, 2H), 9.18 (s, 2H).

Example 69
2_Phenyl-pyrimidine-5-carboxylic acid [4-(2-hydroxy-ethyl)-piperazin-1-yli-amide

o TN oH

Following procedures similar to those of Example 64 but substituting 2-(4-amino-piperazin-1-
vl)-ethanol for 3-{3-amino-2.4-dioxo-1,2,3.4-tctrahydro-pyrimidin-5-propionic acid methyl
cster, there is preparcd 2-phenyl-pyrimidine-5-carboxylic [4-(2-hydroxy-ethyl)-pipcrazin-1-
y]-amide (254%) as a solid. MS: 328 (M+H); 'H NMR (300 MHz, CD:0OD): 8 2.65 (1, 2H),
2.80 (br, ZH), 3.04 (br, 2H), 3.73 (t, 2H), 7.24-7.34 (m. H), 7.47-7.57 {m, 3H), 7.62-7.73 (m,
H), 8.43-8.52 (m, 2H), 9.18 (s, 2H).

Example 70

2-Phenyl-pyrimidine-S-carboxvylic acid ((s)-2-methoxymethyl)-pyrrolidin- | -y[]-amidc

—QO

Following procedures similar to those of Example 64 but substituting (S)-2-methoxymethyl-
pyrrolidin-1-ylamine for 3-{3-amino-2,4-dioxo-1,2,34-tetrahydro-pyrimidin-5-propionic acid

methyl ester, there is prepared 2 -phenyl-pyrimidine-5-carboxylic acid ((s)-2-methoxymethyl)-

pyrrolidin-1-yl]-amide (63%) as a solid. MS: 313 (M+H); 'H NMR (300 MHz, CDCl): &
1.57-2.15 (m, 4H), 2.70-3.70 (m, 8H), 6.93 (br, 0.4N-H). 7.81 (br, 0.6N-H). 7.50 (m, 3H),
§.48 (m. 2H), 9.10-9.38 (d, 2H).

Example 71

2-Phenyl-pyrimidine-S-carboxylic acid ((R)-2-mcthoxymethy)-pyrrolidin-1-y!l-amide
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Following procedures similar to thosc of Example 64 but substituting (R}-2-methoxymethyl-
pyrrolidin-1-ylamine for 3-{3-amino-2.4-dioxo-1,2,3,4-tetrahydro-pyrimidin-3-propionic acid
methyl ester, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid ({R)-2-

methoxymethyl)-pyrrolidin-1-y!]-amide ( 66%) as a solid. MS: 313 (M+H); 'H NMR (300

MHz, CDCl3): 8 1.57-2.15 {m, 4H), 2.71-3.63 {m. 8H), 6.93 (br, 0.4N-H), 7.71 (br, 0.6N-H),
7.50 (m, 3H), 8.50 (m, 2H), 9.10-9.38 (d. 2H).

Example 72
2-Phenvl-pyrimidine-5-carboxylic acid (5-bromo-2. 4-dioxo-3.4-dihydro-2H-nyvrimidin-1-yD)-

amide

Following procedures similar to those of Example 64 but substituting 5-bromo-2, 4-dioxo-3.4-
dihydro-2ZH-pyrimidin-1-ylamine for 3-{3-amino-2.4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-

propionic acid methyl ester, there is prepared 2-phenyl-pyrimidine-5-carboxyvlic acid (5-

bromo-2.4-dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-amide (34%) as a solid. MS: 389 (M+H);
'H NMR (300 MHz, CD:0D): 8 7.49-7.62 (m, 3H), 7.98 (br, 3H), 8.23 (s, H), 8.54 (d, 2H),
0.29 (5, 2H). 1Csy = 107.5 nM.

Examplc 73
2-Phenyl-pyrimidine-3-carboxylic acid (3-isopropyl-5-0x0-1,5-dihydro-[ 1,2.4]triazol-4-y1)-

amide
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Following procedures similar to those of Example 64 but substituting 3-isopropy!-5-oxo-1,5-
dihydro(1,2.4)-triazol-4-ylamine for 3- {3-amino-2.4-dioxo-1,2,3 4-tctrahydro-pyrimidin-5-

propionic acid methyl cster, there is preparced 2-phenyl-pynmidine-5-carboxylic acid (3-

isopropyl-5-0x0-1.5-dihydro-[1,2.4]triazol-4-yD)-amide (25%) as a solid. MS: 325 (M+H).

Example 74

2-Phenyl-pyrimidine-5-carboxylic acid pyrrol-1-ylamide
0 =
’fL /N /
N ™ N
| H
o
©)\N

Following procedures similar to thosc of Example 64 but substituting pyrrol-1-ylamine for 3-

{3-amino-2,4-dioxo-1.2.3,4-tetrahydro-pyrimidin-5-propionic acid mcthyl cster, there is
prepared 2-phenyl-pyrimidine-5-carboxylic acid pyrrol-{-ylamide (62%) as a solid. MS: 265
(M+H); "H NMR (300 MHz, CDCla): 8 6.25 (d, 2H), 6.76 (d, 2H), 7.48-7.63 (m. 3H), 8.52 (d.
2H), 8.95-9.60 (br, 2H).

Example 75

2-Phenyl-pyrimidine-5-carboxylic acid (5-morpholin-4-yimethyl-2-oxo0-oxazolidin-3-y])-

0
o ﬁj\\
N7 N
| H
~
N

Following procedurcs similar to those of Example 64 but substituting 5-morpholin-4-

amide

ylmethyl-2-oxo-oxazolidin-3-ylamine for 3-{3-amino-2,4-dioxo-1,2,3 4-tctrahydro-pyrimidin-

5-propionic acid methyl ester, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (5-
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morpholin-4-yvimethyl-2-oxo0-oxazolidin-3-yl}-amidc (51"%) as a solid. MS: 384 (M+I); 'H
NMR (300 MHz, CD:0OD): 3 2.50-2.95 (m, 6H), 3.64-3.85 (m, 5H), 3.98 (t, H), 4.88 (m, H),
7.48-7.60 (m, 3H), 849 (d, 2H), 9.16 (s, 2H), 9.37 (br. N-H). 1Cs, =20 nM.

Example¢ 76

2-Phenyl-pyrimidine-5-carboxvlic acid (4-cyclopentyl-pipcrazin-1-yl]-amide

Following procedurcs similar to those of Example 64 but substituting 4-cyctopentyl-piperazin-
1-ylaminc for 3-{3-amino-2 4-dioxo-1,2,3,4-tctrahydro-pyrimidin-5-propionic acid mcthy!
ester, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (4-cyclopentyl-piperazin-1-yi]-
amidc (67%) as a solid. MS: 352 (M+H); 'H NMR (300 MHz, CDCla): § 1.25-2.00 (m, 8H),
2.00-3.35 (m, 9H), 6.70-7.40 {m, N-H), 7.40-7.60 {m, 3H), 8.50 (s, 2H), §.86-9.38 (m,2H).

Example 77

2-Phenyl-pyrimidine-5-carboxylic acid (2-oxo0-oxazolidin-3-yl-amide

@/Op:)

Following procedures similar to thosc of Example 64 but substituting 2-oxo-oxazolidin-3-

ylamine hydrochloride for 3-{3-amino-2.4-dioxo-1,2,3.4-tetrahydro-pyrimidin-5-propionic
acid methy! cster, there 1s prepared 2-phenyl-pyrimidine-5-carboxylic acid (2-ox0-oxazolidin-
3-yh-amide (18%) as a solid. MS: 285 (M+HY, '"H NMR (300 MHz, CD:0OD): § 3.94 (1, 2H),
4.55 (t, 2H), 7.46-7.62 {m, 3H), 8.53 (d, 2H), 9.30 (d, 2H). ICsy =49 nM.

Example 78

4-Mcthyl-2-phenyl-pyrimidine-5-carboxylic acid (6-mcthyl-3-ox0-2.5-dihydro-3H-

[1,2.4]triazin-4-vl]-amide
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Following procedures similar to those of Example 64 but substituting 6-methyl-3-0x0-2,5-
dihydro-3H-[1,2.4}triazin-4-ylamine for 3-{3-amino-2 4-dioxo-1,2.3 4-tctrahydro-pyrimidin-

S-propionic acid methyl ester, there is prepared 4-methyl-2-phenyl-pyrimidine-3-carboxylic

acid (6-methyl-3-0x0-2.5-dihydro-3H-[ 1.2 4]triazin-4-v|}-amide (87%¢) as a solid. MS; 325
(M+H); '"H NMR (300 MHz, CDCl3): 8 1.95 (s, 3H), 3.72 (s, 3H), 4.30 (s, 2H), 7.34-7.58 (m,
4H), 7.72 (br, H), 8.92 (br, H), 8§.43 (d, 2H). 8.87 (s, H), 9.46 (br, H).

Exampie 79

[N"-(2-Phenvl-pyrimidine-5-carbonvl)-hydrazino]-acetic acid ethvl ester

@/OA LN

Et:N (13,13 mmol) is added to a stirred solution of 2-phenyl-pyrimidine-5-carboxylic acid
pheny )

chloride (5.26 mmol) and hydrazine-acetic acid ethy! ester hydrochloride (5 mmol} in DCM
(30 mL) at rt, and the mixture is stirred at rt for 5 h. The mixture is quenched with water and
extracted with EtOAc (60 mL). The organic layer is washed with water (20 mL) and brine(15
mL), dried, filtered and concentrated in vacuo. The residue is purified by silical gel

chromatography cluting with 5-50% EtOAc in heptane to afford [N’-(2-phenyl-pyrimidine-5-

carbonyl)-hydrazino]-acctic acid ethyl ester (256 mg, 16°5) as a solid. MS: 301 (M+H). 'H
NMR (300 MHz. CDCl): 8 1.35 (s. 3H), 4.20-4.40 (m. 4H). 4.56 (s. 2H). 7.54 (m, 3H), £.53
{m, 2H). 9.24 (s, 2H).

Example 80

2-IN"-(2-Phenyl-pyrimidine-3-carbonyl)-hvdrazinol-acetamide

3>
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A mixture of [N'-(2-phenyl-pyrimidine-3-carbonyl)-hydrazino]-acetic acid cthyl ester (0.37
mmol) in 25% ammonia solution (25 mL) is stirred at rt over night. The solid is collected by
filtration and dried to afford 2-[N’-(2-phenyl-pyrimidine-S-carbonyl)-hydrazino]-acctamide
(46%). MS: 272 (M+H); 'H NMR (300 MHz, CD;OD): 3 4.45 (s, 2H), 7.45-7.56 (m, 3H),
8.40-8.50 (m, 2H), 9.18 (s, 2H).

wn

Examplc 81
10 4.13-(4-Momholing)propyll-1-(2-phenyl-pyrimidine-3-carbonyl)-3-thiosemicarbazide

s L(\O
dﬁ*

Following procedures similar to thosc of Example 64 but substituting 4-[3-(4-morphalino)-

propyl]-3-thiosemicarbazide for 3-{3-amino-2,4-dioxo-1,2,3 4-tctrahydro-pyrimidin-5-

propionic acid methyl ester, there is prepared 4-[3-(4-morpholing)propyl]- [-(2-phenyl-

L5 pyrimidinc-5-carbonyl)-3-thiosemicarbazide (32%) as a solid. MS: 401 (M+H); 'H NMR
(300 MHz, CD:0D): 6 1.67-1.97 (m, 2H), 2.27-2.84 (m, 6H), 3.40-3.86 (m, 6H), 7.34-7.59
(m, 3H), 8.33-8.57 (m, 2H}, 9.24 (s, 2H).

Example 82

20 2-Phenyl-pyrimidine-3-carboxylic acid (2.3-dihydro-indol-1-yl)-amidc

Oxalyl chlonde in DCM (2 M, 1.5 mL) is added to a solution of 2-phenyl-pyrimidine-5-
carboxylic acid (200 mg. 2 mmol) in DCM (20 mL) and stirred at rt for 2 h. The reaction
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solution 1s concentrated 7n vaciro. The residuc is dissolved in DCM (20 mL). N-amino-
indoline (268 mg, 2 mmol) and triethylamine (404 mg, 4 mmol) arc added and stirred at rt
overnight. The mixture is concentrated i vacuo and the residue is purificd by silica gel
column chromatography cluting with 0-40% EtOAc in heptanc to afford 2-phenyl-pyrimidine-
S-carboxylic acid (2,3-dihydro-indol-1-yl)-amide (195 mg, 31%) as a solid. MS: 317 (M+H),

'"H NMR (300 MHz, CD,0OD): & 3.07 (t, 2H), 3.77 (1, 2H), 6.76 (m, H), 6.82-6.95 (m, H) 7.09-
7.24 (m, 2H). 7.54-7.63 (m, 3H), .52 (d, 2H), 9.28 (s, 2H} and 2-phenyl-pyrimiding-5-
carboxylic acid (indol-1-yl)-amide (10 mg, 2%). MS: 315 (M+H). 1Cs; =2 nM.

Example 83

{4-[2-Phenyl-pyrimidine-5-carbonyl)-amino]-piperazin-1-ylt-acetic acid methyl ester

Nﬁ(\
/j)L

Step 1. Following procedures similar to those of Example 64 but substituting piperazin-1-

ylamine for 3-{3-amino-2.4-dioxo-1,2,3 4-tetrahydro-pyrimidin-5-propionic acid methy! ester,

there is prepared 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-yl-amidc.

Step 2: Phenyl-pyrimidine-5-carboxylic acid piperazin-1-yl-amide is dissolved in HCI

mcthanol solution and evaporated methanol to dryness to afford 2-phenyl-pyrimidine-5-

carboxvlic acid piperazin-1-yh-amide dihydrochloride as a solid.

Step 3: A suspended solution of 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide
dihydrochloride (0.5 mmol), methyl bromoacetate (0.5 mmol) and Na;CO; (2.5 mmol) in wet
THF (20 mL) 1s stirred at rt for 20 h. The mixture is concentrated in vacuo. The residuc is
purified by silica gel chromatography cluting with 1-5% methanol in DCM to afford {4-[2-

phenyl-pyrimidine-5-carbonyl)-aminol-piperazin- -yl } -acctic acid methyl ester (135 mg.

76%) as a solid. MS: 356 (M+H): 'H NMR (300 MHz, CDCls): 8 2.60-3.1 ¥ (m, 8H), 3.18-

3.35(d, 2H), 3.74 (s, 3H), 6.67 (br, 0.5 N-H) 7.03 (br, 0.5 N-H), 7.46-7.60 (m, 3H), 8.50 (d,
2H), 9.21 (d, 2H).
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Example 84

2-Phenyl-pyrimidine-5-carboxylic acid (4-cyanomcthyl-piperazin-1-yl)-amide

A solution of 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide dihydrochloride
(0.29 mmol), bromoacctonitrile (0.29 mmol) and Na.CO: (1.46 mmol) in wet THF (8 mL) is
stirred at rt overnight. The reaction mixture 1s filtered and the filtrate 1s concentrated in
vacuo. The residue 1s purificd by silica gel chromatography eluting with 1-2% mcthanol in
DCM to afford 2-phenyl-pyrimidine-5-carboxylic acid (4-cyanomethyl-piperazin-1-yl)-amidc
(38 mg, 40%) as a solid. MS: 323 (M+H): 'H NMR (300 MHz, CDCl3): & 2.60-3.30 (m, 8H),
3.35 (s, 2H), 6.63 (br, 0.5 N-H), 7.14 (br, 0.5 N-H), 7.52 (s, 3H), 8.53 (d, 2H), 9.06-9.38 (m,
2R).

Examplc 85

Acetic acid 2-{4-[(2-phenyl-pyrimidine-3-carbonyl)-amino]-pipcrazin-1-yli-cthyl cster

Y
v

A solution of 2-phenyl-pyrimidine-5-carboxylic [4-(2-hydroxy-cthyl)-piperazin-1-y]}-amide

(0.21 mmol), acctyl chloride(1.06 mmol) in pyridine (4 mL) is stirred at 80°C overnight. The
reaction mixture is filtered and the filtrate is concentrated in vacuo. The residue is dissolved
in EtOAc (10 mL). washed with water (10 mL), 10% Na,COx (10 mL) and brine (10mL),
dried (NaxSO,). filtered and concentrated in vacio. The residue is purified by silica gel

chrematography eluting with 0-5% mcthanol in DCM to afford 2-{4-[(2-phenyl-pyrimidine-5-

carbonyl}-amino}-piperazin-1-yl)-cthyl cster (12 mg, 15%) as a solid. MS: 370 {M+H), 'H
NMR (300 MHz, CDCla): & 2.08 (s, 3H), 2.42-3.20 (m, 8H), 3.20-3.80 (m, 3H), 4.10-4.52 (m,
2H) 7.42-7.65 (m, 3H), 8.52 (m, 2H), 9.07-9.38 (d, 2H).

Examplc 86
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2-Phenyl-pvrimidine-3-carboxvlic acid (4-acetyl-pipcrazin-1-y1)-amide

A solution of 2-phenyl-pyrimidinec-5-carboxylic acid piperazin-1-ylamide dihydrochloride
(0.43 mmol), acetyl chloride (1.28 mmol) and Et;N (1.72 mmol) in DMF (& mL) 1s stirred at 1t
overnight. mixture is concentrated in vucuo. The residue is dissolved in EtOAc (15 mL),
washed with water and bring, dried (Na,SQ,), filtered and concentrated in vacuo. The residuc

1s triturated with cther to afford 2-phenyl-pyrimidine-5-carboxylic acid (4-acetyl-piperazin-1-

yD-amide (98 mg, 71%) as a solid. MS: 326 (M+H); 'H NMR (300 MHz, CDClh): 8 2.12 (s,
3H), 2.92-3.10 (m. 4H), 3.40-4.10 (m, 4H), 7.43-7.60 (m, 3H), 7.75 (br, N-H), 8.52 (m, 2H),
9.11-9.38 (br, 2H).

Example 87

2_Phenvl-pyrimidine-5-carboxvylic acid [4-(2-oxo-tetrahydro-furan-3-v)-piperazin-1-yl]-

amide

A solution of 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide dihydrochloride
(0.45 mmol) and bromo-dihydro-furan-2-one (1.8 mmol) in DMF (10 mL) is stirred under N,
at 0°C for 15 min, then NaH (60%, 1.8 mmol) is udded und the mixturc is warmed to rt and
stirred overnight, The mixture is quenched with water, and extracted with EtOAC. The
organic layer is dried (Na>SO,). filtered and concentrated in vacuo, The residuc is purified by
silica gel chromatography eluting with 0-2% methanol in DCM to afford give 2-phenyl-
pyrimidine-5-carboxylic acid [4-(2-oxo-tetrahydro-furan-3-yl)-piperazin-1-yt]-amide (120 mg,
73%) as a solid. MS: 368 (M+H); '"HNMR (300 MHz. CDCl1): 8 2.34 (s, 2H). 2.50-3.30 (m.
8H), 3.42-3.70 (m, H), 4.17-4.50 (m, 2H), 7.34-7.68 (m, 3H), 8.50 (d, 2H), 9.06-9.38 (d, 2H).
IC:y =26 nM.
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Example 88

2-Phenyl-pyrimidine-5-carboxylic acid [4-(2.2. 2-trifluoro-acety!)-piperazin- | -yl]-amide

5 A solution of 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide dihydrochioride
(0.36 mmel), triflucroacetic anhydride (1.08 mmol) and Et:N (1.44 mmol) in DMF (8 mL) is
stitred under N, at rt overnight. The reaction mixture is concentrated in vawo. The residuc is
dissolved in EtOAc (15 mL), washed with water (10 ml) and brine (15 mL), dried (Na,SO4),
filtcred and concentrated in vacuo. The residuc is triturated with cther to give 2-phenyl-

10 pyrimidine-5-carboxylic acid [4-(2,2,2-trifluoro-acetyl)-piperazin-1-yl]-amide (136 mg, ~
100%) as a solid. MS: 380 (M+H); 'H NMR (300 MHz, CDCl:): 8 2.95-3.40 (s, 4H), 3.60-
4.10 (m, 4H), 7.41-7.68 (m, 3H), 8.52 (d, 2H), 9.03-9.40 (br, 2H). 1Csy =57 nM.

Example 89

15 2-Phenvl-pyvrimidine-5-carboxylic acid [4-(2-methoxy-cthyD-piperazin-1-yi]-amide

Step 1: To a suspended solution of 2-phenyl-pyrimidine-53-carboxylic acid [4-(2-hydroxy-
ethyl)-piperazin-1-yl]-amide (0.83 mmol) in DCM (& mL) under N; arc added a solution of
Et:N (2.67 mmol) in DCM (1 mL), a solution of N,N-dimethyl-4-aminopyridine (0.2 mmol) in

20 DCM (1 mL) and a solution of di-tert-butyl dicarbonate (1.48 mmol) in DCM (1 mL) at rt.
The resulting mixture is stirred at rt for 3 h, and then concentrated in vacro. The residue is
purificd by silica gel chromatography cluting with 6% cthanol in EtOAc to afford [4-(2-
methoxy-ethyl)-piperazin-1-yl]-(2-phenyl-pyrimidine-5-carbonyl)-carbamic acid tert-butyl
ester (70 mg, 20%) as a solid. MS: 428 (M+H).
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Step 2: A solution of [4-(2-methoxy-ethyl)-piperazin-1-yl]-(2-phenyl-pyrimidine-S-carbonyi)-
carbamic acid tert-buty! ester (0.21 mmol), NaH (60%. 0.66 mmol) and iodomethane (0.63
mmol) in DMF (8 mL) is stirred under Nz at rt overnight. The rcaction mixture is quenched
with water, and extracted with EtOAc. The organic laver is separated, dried (Na.SO,). filtered
and concentrated in vacuo. The residuc is purified by silica gel chromatography eluting with

-2%, mecthanol in DCM to afford 2-phenyi-pyrimidine-5-carboxylic acid [4-(2-methoxy-

ethyl)-piperazin-1-yl]-amide (32 mg, 44%) as a solid. MS: 342 (M+H).

Examplc 90

2_Phenvl-pyrimidine-5-carboxvlic acid [4-(2-momholin-4-yl-2-oxo-cthyl)-piperazin-1-vyl]-

amide

A solution of 2-phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide dihydrochloride
(0.43 mmol) and NaH (60%, 2.15 mmol} in DMF (10 mL) is stirred under N» at rt for 20 min,
2-Chloro-1-morpholin-4-yl-cthancone (0.65 mmol)) is added and the reaction mixture is stirred
at rt overnight. The reaction mixture is quenched with water, and extracted with EtOAc. The
organic layer is separated, dried (Na,SOu), filtered and concentrated in vacuo. The residuc is
purified by silica gel chromatography eluting with 0-4% mcthanol in DCM to afford 2-phenyl-
pyrimidine-5-carboxylic acid [4-(2-morpholin-4-yl-2-oxo-cthyl}-pipcrazin-1-yl]-amide (24
mg, 14%) as a solid. MS: 411 (M+H); '"H NMR (300 MHz, CDCl): 8 2.85-3.10 (m. 2H),
3.60-4.00 (m, 12H), 446 (d, 2H), 4.84 (s, 2H), 7.44-7.62 (m, 3H), 8.34-8.58 (m, 2H), 9.20-
9.38 (d. 2H). 1Csy =831.5 nM.

Example 91

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2.3-dihydro-indol-1-v])-amide
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Following procedurcs similar to those of Example 64 but substituting 2-(3-fluoro-phenyl)-
pytimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and substituting
2,3-dihydro-indol-1-ylamine for 3-{3-amino-2.4-dioxo-1,2.3,4-tetrahydro-pyrimidin-5-

5 propionic acid methyj ester, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-S-carboxylic
acid (2.3-dihydro-indol-1-yl)-amide (83%) as a solid. MS: 335 (M+H); 'H NMR (300 MHz,
CDC1:): 8 3.00 (s. 2H), 3.70 (s, 2H), 6.53-7.34 (m, 5H), 7.45 (s, H), 8.00-8.38 (m, 2H), 9.20
(s, 2H). 1Cs0 =3 nM.

10 Examplec 92
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid piperadin-1-yl-amide

i O
N
N7 N7
| H
/
N

Following procedures similar to thosc of Example 64 but substituting 2-(3-fluoro-phenyl}-

F

pyrimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and substituting

15 pipcradin-!-ylaminc for 3-{3-amino-2,4-dioxo-1,2,3.4-tctrahydro-pyrimidin-5-propionic acid
mcthyl ester, there is prepared 2-(3-fluoro-phenyl)-pyri midinc-S-c;u‘boxvlic acid piperadin-1-
yl-amide (71%) as a solid. MS: 301 (M+H); 'H NMR (300 MHz, CDCl3): & 1.20-2.00 (m,
6H). 2.20-3.60 (m, 4H), 6.97-7.30 (m, H), 7.34-7.56 (m, H), 8.06-8.38 (m, 2H), 9.00-9.3% (d,
2H). 1Cso=19.5 M.

Example 93
2-{4-Mcthoxy-phenyl)-pyrimiding-5-carboxylic acid (6-methyl-3-ox0-2.5-dihvdro-3H-

[1,2 4trigazin-4-vi)-amide,
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Step 1: Following the procedures similar to those of Example 59, step 1. but substituting 4-
mcthoxyphenylboronic acid for 3-mcthoxyphenylboronic acid, there is prepared 2-(4-

methoxy-pheny)-pyrimidine-5-carboxylic actd methyl cster.

Step 2: Following the procedures similar to those of Example 59, step 2, but substituting 2-(4-
mcthoxy-phenyl)-pyrimidine-5-carboxylic acid methy! ester for 2-(3-methoxy-phenyl)-

pyrimidinc-5-carboxylic acid methyl ester, there is prepared 2-(4-methoxy-phenyl)-

pyrimidine-5-carboxylic acid.

10
Step 3: Following the procedures similar to those of Example 39, step 3. but substituting 2-(4-
methoxy-phenyl)-pyrimidine-5-carboxylic acid for 2-(3-mcthoxy-phenyl)-pyrimidine-5-

carboxylic acid, there is prepared 2-(4-methoxy-phenyl)-pyrimidine-5-carboxylic acid (6-

methyl-3-0x0-2.5-dihydro-3H-{1,2 4]triazin-4-y])-amidc. MS: 341 (M+H); 'H NMR (DMSO-
15 de): 6 1.91 (s, 3H), 3.86 (s. 3H), 4.22 (s, 2H), 7.12 (d,./ = 8.5 Hz, 1H), 7.95 (s, 1H), 842 (d,.J
= 8.6 Hz, [H), 9.21 (s, 2H), 9.95 (s, 1H), 11.02 (s, 1 H).

Example 94

2-Phenyl-pyrimidine-5-carboxylic acid (hexahydro-cyclopentafc]pyrrol-2-vD)-amide

Following pracedurcs similar to those of Example 64 but substituting hexahydro-
cyclopenta[c]pyrrol-2-ylamine for 3-{3-amino-2,4-dioxo-1,2,3.4-tetrahydro-pyrimidin-3-

propionic actd methyl ester, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-S-carboxylic

acid (hexahydro-cyclopenta[c]pyrrol-2-yl)-amide (39%) as a solid. MS: 309 (M+H); 'H NMR

~

s
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(300 MHz, CDCl3): & 1.20-1.90 (m, GH), 2.40-3.50 (m, 6H), 6.94 (s, N-H), 7.52 (s, 3H), 8.50
(s, 2H), 9.08-9.38 (d, 2H).

Example 95
4-Mcthyl-2-phenyl-pyrimidine-5-carboxylic acid (2.3-dihydro-indeol-1-y)-amide

O

Following procedurcs similar to those of Example 64 but substituting 4-mcthyl-2-phenyl-
pyrimidine-5-carboxylic acid chloride for 2-phenyl-4-yi-pyrimidine-5-carboxylic acid, and
substituting 2,3-dihydro-indol--ylamine for 3-{3-amino-2,4-dioxo-1,2,3.4-tetrahydro-
pyrimidin-5-propionic acid methyl ester, there is prepared there 1s prepared 4-methyl-2-
phenyl-pyrimidine-5-carboxylic acid (2.3-dihydro-indol-1-yl)-amide (80%%) as a solid. MS:
331 (M+H); 'H NMR (300 MHz, CDCl3): § 2.69 (s, 3H), 2.74-3.10 (m, 2H), 3.64 (1, 2H),
6.58-6.97 (m, 2H), 7.03-7.30 (m, 2H), 7.49 (s, 3H), 7.96 (s, N-H), & 44 (s, 2H), 8.72 (d, 2H).
1Cs0 = 5.5 nM.,

Examplc 96

2-Phenyl-pyrimidine-5-carboxvlic acid pyrrolidin- 1 -yl-amide
i1
N7 N’N
| H
Z
N

Following procedures similar to those of Example 64 but substituting pyrrolidin-]1-ylamine

hydrochloride for 3-{3-amino-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-propionic acid methyl

ester, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-35-carboxylic acid pyrrolidin-1-yl-

amide (67%) as 4 solid, MS: 269 (M+H); '"H NMR (300 MHz, CDClz): 6 1.70-2.20 (m, 4H),
2.70-3.46 (m, 4H), 7.55 (s. 3H), 8.42-8.67(m, 2H), 9.14-9.49(t, 2H).

Example 97

2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimethyl-piperadin-t-y)-amide
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Following procedurcs similar to those of Example 64 but substituting 2,6-dimethyl-piperadin-
[-ylaminc for 3-{3-amino-2.4-dioxo-1,2.3.4-tetrahydro-pyrimidin-5-propionic acid methyl
cster, there is prepared 2-phenyl-pyrimidine-S-carboxylic acid (2.6-dimethyl-pipcradin-1-yi)-
amide (69%) as a solid. MS: 311 (M+H); 'H NMR (300 MHz, CDCl1): § 0.95-1.24 (m, 6H),
1.24-1.87 (m, 6H), 1.88-3.60 (m, 2H), 6.35 (br, N-H), 7.53 (s, 3H), 8.52 (5; 2H), 9.10-9.73 (m,
2H.

Examplc 9%

2-(3-Fluoro-phenvl)-pyrimidine-5-carboxylic acid (4-cyclopentyl-piperazin-1-yl}-amide

/N}_(
;:: :— N
- N M N N@

Following procedurcs similar to those of Example 64 but using substituting 2-(3-fluoro-

phenyl)-pyrimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and
substituting 4-cyclopentyl-piperazin-1-ylamine for 3-{3-amino-2,4-dioxo-1,2,3 4-tetrahydro-

[ X

pyrimidin-5-propionic acid methyl cster, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-

carboxylic acid (d-cyclopentyl-piperazin-i-yl-amide (64%) as a solid. MS: 370 (M+H).

Examplc 99

2-Phenyl-pyrimidine-5-carboxylic acid (2-methyl-2 3-dihydro-indol-1-yl}-amide

Following proccdures similar to those of Example 64 but substituting 2-methyl-2,3-dihydro-
indol-1-ylamine for 3-{3-amino-2,4-dioxo-1.2.3,4-tctrahydro-pyrimidin-S-propionic acid

methyl cster, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (2-methyl-2,3-dihydro-

indol-1-yD)-amide (32%) as a solid. MS: 331 (M+H): '"H NMR (300 MHz, CDCL:): 8 1.05 (m,
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3H), 2.50-2.79 (m, H), 3.03-3.24 (m, H), 3.40-3.58 (m, 0.5H), 3.92 (br, 0.5H), 6.67 (d, 0.5N-
H). 6.77-7.33 (m, 4H). 7.51 {m, 3H), 7.98 (s, 0.5N-H), 8.52 (m, 2H), 9.23 (d, 2H). IC5, =4
nM.

Example 100
2-(3-Fluoro-phenyD-pyrimiding-3-carboxylic acid (2-methyl-2.3-dihydro-indol-1-yl}-amide

o]
N
N™ ™ N
| H
o
N

Following procedures similar to those of Example 64 but substituting 2-(3-fluoro-phenyl)-

F

pyrimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid. and substituting
2-methyl-2,3-dihydro-indol-1-ylamine for 3-{3-amino-2 4-dioxo-1,2,3.4- tetrahydlo-
pyrimidin-3-propionic acid methyl ester, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-
carboxylic acid (2-methyl-2.3-dihvdro-indol-1-yh-amide (3 [ %) us a solid. MS: 349 (M+H);
'H NMR (300 MHz, CDCl;3): 8 1.00-1.48 (m, 3[1), 2.43-2.78 (m, 2H), 3.32-4.06 (m, H), 6.50-
6.93 (m, 1.5H), 6.93-7.34 (m, 4H), 7.34-7.54 (d, H), 8.05-8.32 (m, 2H), &.56 (s, 0.5N-H), 9.17
(d, 2H). ICso =4 nM.

Example [0f
2_Phenyl-pyrimiding-5-carboxvlic acid N'-methy}-N'-pyridin-2-yl-hvdrazide

Qﬁ* O

Following procedures similar to those of Example 64 but substituting N'-methyl-N"-pyridin-

2-yl-hydrazine for 3-{3-amino-2,4-dioxo-1,2.3.4-tctrahydro-pyrimidin-5-propionic acid
methyl ester, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid N'-methyl-N’-pyridin-
2-yl-hydrazide (31%) as a solid. MS: 306 (M+H); '"H NMR (300 MHz, CDCl»): & 3.48 (s,
3H), 6.88 (m, 2H), 7.40-7.70 (m, 4H), 8.23 (s, H), 8.52 (m, 2H), 9.13 (br, N-H), 9.28 (s, 2H).

Example 102
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2-Phenyl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-vi)-amide

N7 N’N
I H F

N

Step 1: A solution of 5-fluoro-1H-indole (16.9 mmol) and potassium tert-butoxide (33.8
mmol) in DMF (76 mL) is stirred at rt under Nz for 2 h. 0.15 M NH:ClLin ether (169.2 mL) is
added drop-wise for 15 minutes at rt. The reaction mixture is stirred at rt for 2 h, then
quenched with 10 %6 Na,S>0;: aqueous solution and extracted with ether. The organic layer is
separated, dried (Na,SO,), filtered and concentrated in vacwo. The residue is purified by silica
gel chromatography cluting with 60-80% EtOAc in heptane to afford S-fluoro-indolc-1-
ylamine (751 mg, 30%) as a solid. 'H NMR (300 MHz. CDCl5): 8 4.80 (br, 2N-H), 6.38 (d,
H), 7.00 {m, H), 7.19-7.43 (m, 3H).

Step 2: Diethyl-iso-propylamine (2.30 mmol) is added to a stirred solution of 2-phenyl-
pyrimidine-5-carboxylic acid chloride (1.15 mmol} and 5-fluor-indol-1-ylamine (1.15 mmol)
in DCM (20 mL) at rt. The rcaction mixturce is stirred at rt overnight and concentrated in
vacio. The residue is dissolved in EtQAc (30 mL), then washed with 5% HCI (10 mL), water
(10 mL) and brine (10 mL), dried (Na-SQy), filtered and concentrated in vacuo. The residue is
purified by silica gel chromatography eluting with 10-40% EtOAc in heptanc to afford 2-
phenyl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-yl)-amide (185 mg. 49%%) as a solid.
MS: 333 (M+H); 'TH NMR (300 MHz, CDCl1): 8 6.56 (s, H) 7.02 (m, H), 7.10-7.38 (m, 4H),
7.55 (s, 3H), ¥.53 (s, 2H), 8.70-9.40 (br. 2H). ICsy =3 nM.

Example 103

2-Pyridin-2-vl-pyrimidine-5-carboxylic acid {2.3-dihydro-indol-1-y)-amide

0

Following procedures similar to those of Example 64 but substituting 2-pyridin-2-yl-

pyrimidinc-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and substituting
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2,3-dihydro-indol-1-ylamine for 3-{3-amino-2,4-dioxo-1.2,3 4-tetrahydro-pyrimidin-5-
propionic acid methyl ester, therc is prepared 2-pyridin-2-yl-pyrimidine-3-carboxylic acid
(2.3-dihvdro-indol-1-yl)-amide (9%%:) as a solid. MS: 318 (M+H); 'H NMR (300 MHz,
CDClz): 6 2.85-3.20 (m, 2H), 3.77 (t, 2H), 6.76 (d, 0.5N-H), 6.82-7.49 (m. 4H), 7.46 (d. H),
7.89 {d, HY, 8.07 (br, 0.3N-H), 8537 (m, H), .54 (d, H). 9.30 (s, 2H). 1Csy =3 nM.

Example 104

2-Pyridin-2-yl-pyrimidine-5-carboxylic acid indol-1-yl-amide

] ===

N

A suspended solution ot 2-pyridin-2-yl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-
amide (0.28 mmol) and MnO2 (1.42 mmol) in DCM (8 mL ) is stirred at rt for 2 h. The
reaction mixture is filtered and the filtrate is concentrated i vacuo. The residue is purified by
silica gel chromatography eluting with 0-5% methanol in DCM to afford 2-pyridin-2-yl-
pyrimidine-5-carboxylic acid indol-1-yl-amide (45 mg, 50°%) as a solid. MS: 316 (M+H); 'H
NMR (300 MHz, CDCl3): & 6.48 (5. H), 6.72-7 48 (m1, SH), 7.56 (s, HY, 7.88 (s, H), 8.52 (br,
ZH), 9.08 (br, 2H), 11.56 (br, N-H). ICso=4.5 nM.

Example 103

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxvlic acid indol-1-vi-amide
0 —
N
N7 N
| +
~
N

A suspended solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-

F

I-yl)-amide (0.39 mmol) and MnO2 (1.95 mmol) in DCM (10 mL) is stirved at rt for 40 min.
The rcaction mixture is filteved and the filtrate is concentrated in yacun. The residue is
purified by silica gel chromatography eluting with 0-40% EtQAc in heptane to afford 2-(3-
ﬂuoro-phenyl)-nvril]1idi11§~5-carboxﬂic indol-1-yl-amide (70 mg, 54%5) as a solid. MS: 333
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(M+H); 'H NMR (300 MHz, CDCl3): 8 6.60 (s, H), 7.10 (d. H), 7.14-7.46 (m, 4H), 7.50 (br,
H). 7.64 (d, H), 8.37 (d, 2H), 8.60-9.40 (br, 3H). 1Cs0= 5 nM.

Example 106
2-(3-Fluoro-pheny-d-mcthyl-pyrimidine-5-carboxvlic acid (2 .3-dihydro-indol-1-y)-amide

0
N7 N’N
| H
.
N

Following procedures simtlar to those of Example 64 but substituting 2-(3-fluoro-phenyl)-4-

F

methyl-pyrimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and
substituting 2.3-dihydro-indol-I-ylamine for 3-{3-amino-2,4-dioxo-1,2,3 4-tetrahydro-

pyrimidin-5-propionic acid methyl ester, there is prepared 2-(3-fluoro-phenyl)-4-methyl-

pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-amide (91%) as a solid. MS: 349
(M+H); '"H NMR (300 MHz, CDCl-): 8 2.77-3.08 (m, 2H), 3.09-3.80 (m, 2H), 6.75-7.00 (m.
2H), 7.04-7.32 (m, 3H), 7.44 (q, H), R.06-8.31 (m, 2H), 8.51 (d, 2H). 1Csy =23 nM.

Examplc 107

2-(3-Fluoro-phenvl)-4-mcthvl-pyrimidine-3-carboxylic acid (2-methyl-2.3-dihydro-indol-1-

yl)-amide

Following proccdures similar to those of Example 64 but substituting 2-(3-fluoro-phenyl)-4-
mcthyl-pyrimidine-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and
substituting 2-methyl-2,3-dihydro-indol-1-ylamine for 3-{3-amino-2 4-dioxo-1,2.3 4-

tetrahydro-pyrimidin-5-propionic acid methy! ester, there is prepared 2-(3-fluoro-phenyl)-4-

methyl-pyrimidine-5-carboxylic acid (2-methyi-2,3-dihydro-indol-1-yl)-amidc (94%) as a

solid. MS: 363 (M+H); 'H NMR (300 MHz, CDCl5): & 1.00-1.50 (d, 3H), 2.30-2.80 (m, 4H),




n

10

—
n

(52

WO 2008/121670 PCT/US2008/058347
427-

3.01 (m, H). 3.26-3.96 (m. H), 6.45-7.00 (m, 2H). 7.00-7.30 (m, 3H). 7.41 (q. H), 7.97-8 28
(m. 2H), §.68 (d, H).

Example 108

2-(3-Fluaro-phenvh)-pyrimidine-5-carboxvlic acid {2-mcthyl-indol-1-yD)-amide
(@] —_
N
N7 ™ N
| H
o
N

A suspended solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methyl-2,3-

=

dihvdro-indol-1-yl)-amide (0.98 mmol) and MnO?2 (4.88 mmol) in DCM (15 mL) is stirred at
rt for 2 h. The reaction mixture is filtered and the filtrate is concentrated in vucuo. The
residue is purified by silica gel chromatography eluting with 0-40%0 EtOAc in heptane to
afford 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methyl- indol-!-y)-amide (230
mg, 97%) as a solid. MS: 347 (M+H): '"H NMR (300 MHz, CDCl:): & 2.08-2.40 (m. 3H),
6.27 {s, H), 6.95-7.35 (m, 4H). 7.36-7.65 (m, 2H), 8.20-8.44 (m, 2H). R.49-9.20 (d, 2H). 1Cs
=6 nM.

Example 109
2-(3-Fluoro-phenvl)-d-methvl-pyrimidine-5-carboxylic acid indol-1-ylamide

SN

A suspended solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2,3-

F

dihydro-indol-1-yD-amide (0.72 mmol) and MnQ2 (3.60 mmol) in DCM (10 mL) is stirred at
rt for 40 min. The reaction mixture is filtered and the filtrate is concentrated inn vacuo. The
residuc is purified by silica gel chromatography cluting with 0-40% EtOAc in heptanc to
afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid indol-1-ylamide (185 mg,

75%) as a solid. MS: 347 (M+H); "H NMR (300 MHz, CDCls): 8 2.73 (s, 3H). 6.53 (s. H),
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7.03 (d, H), 7.08-7.36 (m, 4H), 7.37-7.75 (m, 2H), 8.04-8.40 (m, 2H), 8.56 (br, H). 8.81 (br,
H). 1Csq= 10 nM.

Example 110

4-Mcthyl-2-pyridin-2-vl-pyrimidine-3-carboxvlic acid (2.3-dihydro-indol-1-vD)-amide
O
N7 N’N
| H
o
"
@

Following proccedures similar to those of Example 64 but substituting 4-methyl-2-pyndin-2-

yl-pyrimidinc-5-carboxylic acid for 2-phenyl-4-yl-pyrimidine-5-carboxylic acid, and
substituting 2,3-dihydro-indol-1-ylamine for 3-{3-amino-2.,4-dioxo-1,2,3,4-tetrahydro-

pyrimidin-5-propionic acid methyl ester, there is prepared 4-methyl-2-pyridin-2-yl-

pyrimidine-5-carboxylic acid (2,3-dihydro-indoi-1-yD)-amide (96%) as a solid. MS: 332
(M+H) 'H NMR (300 MHz, CDCls): & 2.78 (s, 3H), 3.09 (£, 2H), 3.77 (t, 2H), 6.70-7.01 (m,
2H), 7.09-7.23 (m, 2H), 7.36-7.46 (m, H), 7.85 (t, H). 8.43-8.64 (m, 2H), 8.80 (d, H). 1Csp =3
nM.

Example 111

4-Mcthyl-2-pvridin-2-vi-pyrimidine-5-carboxvlic acid indol-1-ylamide

0 ==

A suspended solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (2.3-dihydro-
indo!l-1-yl)-amide (1.00 mmeol) and MnO2 (5.00 mmol) in DCM (10 mL) is stirred at rt for 60
min. The rcaction mixture is filtered and the filtrate is concentrated in vacuo. The residuc is
purified by silica gel chromatography eluting with 0-5% methanol in DCM to afford 4-
methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid indol-1-ylamide (196 mg, 60%) as a
solid. MS: 330 (M+H); 'H NMR (300 MHz, CDCls): 8 2.77 (s, 3H), 6.58 (s, H), 7.15 (s, 2H),
7.26 (m, 3H), 7.84 (d, H), 8.44 (s, 2H), R.73 (s, H), 10.94 (br, N-H). 1Csy =5 oM.
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Exuample 112

2-(3-Fluoro-phenv}-pyrimidine-5-carboxylic acid (5-methanesulfonyl-indol-1-vD)-amide
S=0

e
N== N—N
F
/

Step 1: A solution of 5-methancsulfonyl-indoline (4.11 mmol) and MnO2 (20.55 mmol) in

I

DCM (20 mL) 1s stirred at rt overnight. The reaction mixture is filtered and the filtrate is
concentrated i1 vacuo to afford S-methanesulfonyl-1H-indole (782 mg, 100%%) as a solid. MS:
196 (M+H); "H NMR (300 MHz, CDCL): 8 3.09 (s, 3H), 6.71 (s, H), 7.39 (s, H), 7.53 (d, H),
7.74 (m, H), 8.30 (s, H), 8.66 (br, N-H).

Step 2: A solution of 5-methancsulfonyl-1H-indole (4.1 mmol) and potassium tert-butoxide
(8.2 mmol) in DMF (20 mL) is stirred at vt under N, for 2 h. 0.15 M NH-Cl in ether (41 mL)
is added drop-wise for 15 min at rt and the reaction mixture is stirred at rt for 2 h. The
rcaction mixture is quenched with 10 % Na,S,0;: aqueous solution, and extracted with cther
(3x40 mL). The combined orgaic layer is washed with water (2x30 mL) and brine (20 mL),
dricd (Na2SQa), filtered and concentrated in vacwo. The residue is purified by silica gel

chromatography eluting with EtQAc and heptane to afford 5-methanesulfonyl-indole-1-

ylamine (230 mg, 32%) as a solid. MS: 211 (M+H); 'H NMR (300 MHz, CDC1L): 8 3.08 (s,
3H). 4.94 (br, IN-H), 6.55 (d, H), 7.34 (m, H), 7.57 (d, F). 7.73 (m, H), 821 (m, H).

Step 3: A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid chloride (0.62 mmol)
in EtOAc (10 mL) is added to a stirred solution of 5-mcthanesulfonyl-indole-1-ylamine (0.62
mmol) and K»CO; (3.08 mmol) in EtOAc (10 mL) and H,O (10 mL) at 0°C, and the rcaction
mixture is warmed to rt and stirred overnight. EtOAc is evaporated in racuo. and the resulting

solid is collected by filtration. The solid is triturated with DCM to afford 2-(3-fluoro-phenyl)-

pyrimiding-5-carboxylic acid (5-methanesulfonyl-indol-1-yl)-amide (85 mg, 34%) as a solid.
MS: 411 (M+H); '"H NMR (300 MHz, CDyOD): & 3.13 (s, 3H), 6 81 (m, H) 7.25-7.39 (m, H),
7.49-7.67 (m, 3H), 7.72-7.84 (m, H)., 8.21-8.32 (m, 2H), £.39 (d, H), 941 (s, 2H).

Example 113

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic ucid (6-mcethanesulfonyl-indol-1-y)-amide
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Step 1: A solution of 6-methanesulfonyl-1H-indolc (2.66 mmol) and potassium tert-butoxide

F

(5.32 mmol) in DMF (15 mL) is stirred at rt under N> for 2 h. 0.15 M NH;Cl in ether (26.6
mL) is added drop-wise for 15 minutes at rt and the reaction mixture is stirred at rt for 2 h.
The reaction mixture is quenched with 10 % Na»S,0; aqucous solution, und extracted with
ether (3x20 mL). The combined orgaic tuyer is washed with brine (20 mL), dricd (Na.SO.),
filtered and concentrated iz vacuo. The residue is triturated with EtOAc to give 6-
mcthanesulfonyl-indole-1-ylamine (270 mg, 51°4) as a solid. MS: 211 (M+H}: '"H NMR (300
MHz, CDClz): 8 3.09 (s, 3H)Y, 6.49 (d. H), 7.41 (m, H), 7.61 (d, H), 7.71 (d, H), 8.12 (s, H).

Step 2: A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid chloride (0.65 mmol)
in EtOAc (15 mL) is added to a stitred solution of 5-methanesulfonyl-indole-1-ylumine (0.65
mmol) and potassium carbonate (2.60 mmol) in EtOAc (10 mL) and H.O (10 mL) at 0°C, and
the reaction mixture is warmed to rt and stirred overnight. EtOAc is evaporated in vacuo, and
the resulting solid is collected by filtration, and purified by silica gel chromatography cluting

with 20-60% EtOAc in heptane to afford 2-(3-fluoro-pheny)-pyrimidine-5-carboxylic acid (6-

methanesulfonyl-indol-1-yl)-amide (85 mg. 33%%) as a solid. MS: 411 (M+H). '"H NMR (300
MHz, CDCl3): 8 3.08 (s, 3H)., 6.62 (d, H) 7.33-7 .44 (m. 2H), 7.46-7.59 (m, 2H), 7.75 (s, H),
8.29(d, 2H), 8.39 (d, H), 9.42 (s, 2H), 10.80 (br, H). ICs = & nM.

Example 114

2-Pyridin-2-yl-pyrimiding-5-catboxylic acid {(5-methanesulfonyl-indal-1-vI)-amide

j)L b
S;O
\
Cr

Diethyl-iso-propylamine (3.54 mmol) is udded a solution of 2-pyridin-2-yl-pyrimidine-5-

carboxylic acid HCI {1.18 mmol). 5-methanesulfonyl-indol-1-ylamine (1.18 mmol) and TBTU
(1.77 mmol) in anhydrous DMF (16 mL} at rt. The reaction mixture is stirred ut 90°C
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overnight and then concentrated /i vacro. The residuce is dissolved in EtOAc¢ (50 mLY and
water (50 mL). The organic layer is separated, washed with water (2x20 mL) and brine (20
mL), dried (Na-SQ,), filtered and concentrated in vacio. The residue is triturated with EtQAc
and DCM to affrod 2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-methanesulfonyl-indol-1-
yl)-amide (125 mg. 27%) as a solid. MS: 394 (M+H); '"H NMR (300 MHz, CD,0OD): § 3.14
(s, 3H), 6.82 (m, H) 7.50-7.72 {m, 3H), 7.80 (m. H), K.07 (m, H). .30 (m, 2H), R 70(d, H),
R8O (s, H), 9.51 (s, 2H).

Example 115

2-Pyridin-3-yl-pyrimidine-53-carboxvlic acid {3-methancsulfonyl-indol-1-yl)-amide

Dicthyl-iso-propylamine (3.84 mmol) is added a solution of 2-pyridin-2-yl-pyrimidine-5-
carboxylic acid hydrochloride(1.28 mmol), 5-methancsulfonyl-indol-1-ylamine (1.2& mmol)
and TBTU (1.92 mmol) in anhydrous DMF (16 mL) at rt. The reaction mixture is stirred at
90°C overnight and then concentrated in vucno. The residue is dissolved in EtOAc (60 mL),
and washed with water (2x30 mL) and brine (20 mL), The organic layer is separated, washed
with water (2x20 mL) and brine (20 mL), dried (Na»SO.), filtered and concentrated in vacuo.
The residuc is purified by silica gel chromatography eluting with 0-5% MeOH in DCM to

affard 2-pyridin-3-yl-pyrimidine-5-carboxvlic acid (3-mcthanesulfonyl-indol-1-yD-amide

(125 me, 25%) as a solid. MS: 394 (M+H): 'H NMR (300 MHz, CDCl1): 8 3.10 (s, 3H), 6.61
(m, H) 6.98 (m, H), 7.34 (s. H), 7.51 (m, H), 7.91 (s. H), 8.83 (m, 2H). 9.49 (s. H). 9.77 (s, H),
10.10 (s, N-H)».

Example 116

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxvlic acid (5-methanesulfonyl-indol-1-y1})-

amide
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2.0 M of NaHMDS (sodium bis(trimethylsilyl)amide) in THF is added to a stirred solution of
2-(3-tluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid chloride (0.72 mmol) and 5-

methanesulfonyl-indol-1-ylamine (0.72 mmol) and in anhydrous pyridine (10 mL) at rt. The

reaction mixture is stirred at 90°C overnight and then concentrated in vacuo.  The residuc is

puritied ny silica gel chromatography eluting with 1.5% McOH in DCM to afford 2-(3-fluoro-

phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methanesulfonyi-indol-1-yh-amide {50 mg,
894) as a solid. MS: 425 (M+H); 'TH NMR (300 MHz. CDClz): 8 2.%6 (s, 3H), 3.02 (s, 3H),

6.55 (s. H) 6.92 (d. H), 7.17-7.38 (m, 3H), 7.53 (m, H). 7.78 (s. H). 8.27 (d, H), 8.38 (d, H),
9.16 (s, H).

Example 117

2-(3-Fluoro-phenyl)-pyrinudine-5-carboxylic acid pyrrolo[2.3-bIpyridin-1-ylamide
—
Vi

Step 1: A solution of pyrrolo[2.3-b]pyridine (16.9 mmol) and potassium tert-butoxide (33.8

F

mmol} in DMF (76 mL) is stitred at rt under N» for 2 h. 0.15 M NH,Cl in ether (169.2 mL) is
added drop-wisc at rt and the reaction mixture is stirred at rt for 2 h. The reaction mixture is
quenched with 5 %0 NaaS20; aqucous solution (100 mL), and extracted with ether for three
times. The combined organic layer is washed with brinc (20 mL), dricd (Na.SOy), filtered and
concentrated in vacio. The residuc is purified by silica pel chromatography cluting with 60-
&0% EtOAc in heptane to afford pyrrolo[2,3-b]pyridin-1-ylamine (703 mg, 31°4) as a solid.
MS: 134 (M+H); 'H NMR (300 MHz, CDCla): 6 5.04 (br, 2N-H), 6.35 (d, H), 7.09 (m, H).
7.35(m, H), 7.91 (m, H), 8.34 (d, H).
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Step 2: A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid chloride (1.13 mmol)
in EtOAc (20 mL) is added to a stirred solution of pyrrolo[2,3-b]pyridin-1-ylamine (1.13
mmol) and K-CO: (1.13 mmol) in EtOAc (10 mL) and H-O {20 mL} at rt and the reaction
mixture is stirred at rt overnight. EtOAc is evaporated in vacno, and the resulting solid s
collected by filtration to afford 2-(3-fluora-phenyl)-pyrimidine-5-carboxylic acid pyrrolo[2.3-
blpyridin-1-ylumide (305 mg, 81%) as a solid. MS: 334 (M+H): 'H NMR (300 MHz,
CDClx): 8 6.57 (d, H) 7.13-7.55 (m. 4H), 7.99 (m, H), 8.10-8.40 (m, 3H), 9.27 (s, 2H), 12.57
(br, N-H).

Example 118

2-(3-Flugro-phenyl)-pyrimidine-S-carboxylic acid pyrrolo[3.2-bIpvridin-1-ylamide

Q -
N /N
N A
L /
N

r
Step 1: A solution of pyrrolo[3.2-b]pyridine (1.64 mmol) and potassium tert-butoxide (3.29
mmol) in DMF (7.3 mL) is stirred at rt under N> for 2 h. 0.15 M NH-Cl.in cther (16.3 mL) is
added drop-wise at rt and the reaction mixture is stirred at rt for 3 h. The reaction mixture is
quenched with 5 %% NasS:0; aqueous solution (10 mL), and extracted with cther. The
combined organic layer is washed with brine, dried {(Nu-SOy). filtered and concentrated in
vacuo. The residue is purified by silica gel chromatography cluting with EtOAc to afford
pyrrolof3.2-blpyridin-1-vluming (136 mg, 62°56) as a solid. MS: 134 (M+H): '"H NMR (300
MHz, CDCl3): 8 4.89 (br, 2N-H), 6.61 (d, H), 7.16 (m, H). 7.38 (d. H). 7.76 (d, H), 8.47 (d,
H).

Step 2: A solution of 2-(3-fluoro-phenyD-pyrimidine-3-carboxylic acid chloride (0.45 mmol)
in EtOAc (8 mL) is added to a stirred solution of pyrrolo[3,2-b]pyridin-1-ylamine (0.45
mmol) and K>CO; (0.45 mmol) in EtOAc (4 mL) and H-O (8 mL) at rt. and the reaction
mixture is stirred at rt for 30 min. EtOAc is evaporated /n vacuo, and the resulting solid is

collected by filtration to atford 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid pyrralo[3.2-

blpyridin-1-ylamide (116 mg. 77%) as a solid. MS: 334 (M+H): "H NMR (300 MHz,
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CDCly): 8 6.60 (d. H) 7.15-7.60 (m. 4H). 8.01 (m, H). £.10-8.41 (m, 3H). 9.27 (5, 2H), 12.45
(br, N-H). 1Cs;= 18 nM.

Example 119

2-(3-Fluoro-pheny)-pyrimidine-5-carboxvlic acid (5-fluoro-indol-1-yD-amide
(] prend
_N
NT ™= N
I H F
e
N

A solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid chloride (1 mmol) in EtOA¢

F

(20 mL) is added to a stirred solution of 5-fluoro-indol-1-ylamine (1 mmel) and potassium
carbonate (1 mmol) in EtOAc (10 mL) and H>O (20 mL) at rt and the reaction mixture is
stirred at 1t overnight. EtOAc 1s evaporated in vacuo, and the resulting solid is collected by

filtration to afford 2-(3-fluoro-phenyD)-pyrimidine-3-carboxylic acid (5-fluoro-indol-1-y{)-

amide (148 mg, 42%5) as a solid. MS: 351 (M+H); 'H NMR (300 MHz, CDC13): 8 6.56 (m.
H)7.02 (m, H), 7.12-7.34 (m, 3H). 7.51 {m, H}, 8.24 (d, H), 8.34 (s, H). 8.92 (br. H), 9.24 (br,
2H).

Example 120

2-(2-Mcthoxy-phenyl)-pyrimidine-3-carboxvlic acid (6-mcthyl-3-ox0-2.5-dihydro-3H-

[1.2,4triazin-4-y)-amidc

Step 1: Following the procedures similar to those of Example 59, step 1. but substituting 2-
methoxyphenylborenic acid for 3-methoxyphenylboronic acid, there is prepared 2-(2-

methoxy-phenyl)-pvrimidine-5-carboxvlic acid methyl cster.

Step 2: Following the procedures similar to those of Example 59, step 2. but substituting 2-(2-

methoxy-phenyh)-pyrimidine-3-carboxylic acid methyl ester for 2-(3-methoxy-phenyl)-
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pyrimidine-5-carboxylic acid methy! ester, there is prepared 2-(2-methoxy-phenyl)-

pyrimidine-5-carboxylic acid.

Step 3: Following the procedures similar to those of Example 39, step 3, but substituting 2-(2-

5 methoxy-phenyl)-pyrimidine-5-carboxylic acid for 2-(3-methoxy-phenyl}-pyrimidine-5-
carboxylic acid, therc is prepared 2-(2-methoxy-phenyl)-pyrimidine-3-carboxylic acid (-
methyl-3-0x0-2.5-dihydro-3H-[ 1.2, 41iriazin-4-yl)-amide. MS: 341 (M+H); 'H NMR {DMSO-
de): 3 1.91 (5, 3H), 3.79 (s, 2H), 4.22 (s, 2H), 7.09 {(m, 1H), 7.19 (d, /= 8.2 Hz, 1H). 7.52 (m,
TH). 7.65 (m, 1H), 9.24 (s, 2H), 9.96 (s, 1H), 11.06 (s, TH). 1Csy = 199 nM.

10

Example 121
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid pyrrolof3.2-blpyridin-1-ylamide

sane

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidinc-5-carboxylic acid chloride (0.45

F

15 mmol) in EtOAc (8 mL) is added to a stirred solution of pyrrolo[3.,2-b]pyridin-1-ylamine
(0.45 mmol) and potassium carbonate (0.45 mmol) in EtOAc (4 mL) and HaO(8 mL) at rt and
the reaction mixture is stirred at rt overnight. EtOAc is evaporated in vacuo, and the resulting
solid is collected by filtration. The solid is purified by silica gel chromatography eluting with

20-80% EtOAc in heptane to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic

20 acid pyrrolo[3.2-blpvyridin-1-ylamide (38 mg, 2476) as a solid. MS: 348 (M+H); 'H NMR

(300 MHz, CDCl3): 8 2.76 (s, 3H), 6.59 (m, H) 7.07-7.64 (m. 4H), 7.96 (m, H), &. 23 (m, H),
8.32 (m, 2H). 9.12 (s, H). 10.01 (br, N-H).

Example 122

s 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrolo 2 3-b]pvridin-1-ylamide
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A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid chloride (1 mmol)
in EtOAc (10 mL) i1s added to a stirred solution of pyrrolo[2.3-b]pyridin-1-ylamine (1 mmol)
and K>COs (1 mmol) in EtOAc (20 mL) and H-O (20 mL) at rt, then stirred at rt overnight,
EtOAc is evaporated in vucue, and the resulting solid is collected by filtration. The solid is
purificd by silica gel chromatography cluting with 20-80% EtOAc in heptanc to afford 2-(3-
fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid pyrrolo[2.3-b]pyridin-1-ylamide (162
mg, 479%) as a solid. MS: 348 (M-+H), 'H NMR (300 MHz, CDCl3): & 2.78 (s. 3H), 6.59 (m,
H) 7.09-7.58 (m, 4H), 7.96 (m, H), 8.22 (m, H), 831 (d, 2H), 9.14 (s, 2H}). 1Cs0= 12 nM.

Example 123

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-vh)-amide

Seaaes

A solution of 4-methyl-2-pyridin-2-yl-pyrimidinc-5-carboxylic acid chioride (I mmol) in

EtOAc (20 mL) is added to a stirred solution of S-fluoro-indol-[-ylamine (1.20 mmol) and
K2CO2 (2 mmol) in EtOAc (10 mL) and H-O (20 mL) at rt, and the reaction mixture is stirred
at rt overnight. The reaction mixture is extracted with EtOAc. The organic layer is washed
with brine, dried (Na-SOy), filtered and concentrated in vacuo. The residue iy purificd by
silica gel chromatography eluting with 0-10% MeOH in DCM to give a solid. The solid is

triturated with EtOAc/heptanc to afford 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxvlic acid

(5-fluoro-indol-f-yi)-amide (122 mg, 35%) as a solid. MS: 348 (M+H): 'H NMR (300 MHz,
CD;0D): 52.77 (s, 3H). 6.55 (m, H) 7.06 (m, H), 7.32-7.66 (m, 4H), 8.02 (m, H), &.45 (d, H),
8.79 (5. H), 9.26 (s, H), 12.00 (s, N-H). 1Cs,= 17 nM.

Example 124
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2-Pyridin-2-yl-pyrimidine-5-carboxvlic acid (5-fluoro-indol-1-yl)-amidc

A solution ot 2-pyridin-2-yl-pyrimidine-5-carboxylic acid chloride (1 mmol) in EtOAc (20
mL) is added to a stirred solution of 5-fluoro-indol-1-ylamine (1 mmol) and K>CO: (2 mmol)
in EtOAc (10 mL) and H>O (20 mL) at rt, and the reaction mixture is stirred at rt overnight.
EtOAc is evaporated in vacuo, and the resulting solid is collected by filtration. The solid is
purified by silica gel chromatography eluting with0-10%, MeOH in DCM to afford 2-pyridin-
2-yl-pyrimidine-5-carboxylic acid (3-fluoro-indol-1-vi)-amidc (65 mg. 20%0) as a solid. MS:
334 (M+H): 'H NMR (300 MHz. CD.OD): 8 6.56 (m, H) 7.04 (m. H). 7.28-7.79 (m. 3H),
£.04 (m, H), 8.49 (m, H), 8.81 (m, H), 9.48 (s, 2H), 12.22 (s, N-H). 1Csy = [8 nM.

Example 125

2-Pyridin-2-yl-pyrimidine-3-carboxylic acid pyrrolo[2.3-b]pyridine-1-ylamide
(@] —_
~N =
N ™= N \
l P H N &
T ™
~N

Diethyl-iso-propylamine (1.13 mmol) is added a solution of 2-pyridin-2-yl-pyrimidine-5-

carboxylic acid (0.75 mmol), pyrrolo[2.3-bIpyridine-{-ylamine (0.75 mimol) and TBTU in
anhydrous DMF (7 mL) at rt, and the reaction mixture is stirred at 80°C overnight. The
reaction mixture is concentrated i vacuo. The residue is dissolved in EtOAc, washed with
water twice, dried (Na,SO,), filtered and concentrated in vacuo. The residue is purified by
silica gel chromatography cluting with 10% MeOH in DCM to give a crude product. The

product is crystallized from EtOAc to afford 2-pyridin-2-yl-pyrimidine-5-carboxvlic acid

pytrolo[2,3-b]pyridine-1-ylamide (78 mg, 25%) as a solid. MS: 317 (M+H): 'H NMR (300
MHz, CD:0D): 8 6.56 (m, H) 7.24 (m, H), 7.53 (m. H). 7.61 (m, H), 8.01-8.17 (m. 2H), R.27
(d, H), 8.69 {m, H), &.78(m, H), 9.51 (s, 2H).

Example 126
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4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pvrrolo[2.3-bIpyridin-1-vlamide

(@] ey

—T
N ﬁ \
| Nt

Dicthyl-iso-propylamine (1.13 mmol) is added a solution ot 4-methyl-2-pyridin-2-yl-
pyrimidine-3-carboxylic acid (0.75 mmol), pyrrolo[2.3-b]pyridine-1-ylamine (0.75 mmol) and
TBTU (0.9 mmol) in anhydrous DMF (7 mL}) at rt, and the reaction mixture is stirred at R0°C
overnight. The reaction mixture is concentrated in vacuo. The residue is dissolved in EtOAc,
washed with saturated aqueous Na:CO3 and water, dricd (Na2SOy,), filtered and concentrated
in vacuo. The residue is purified by silica gel chromatography eluting with 10% CH;CN in
DCM to give a crude product. The crude product is crystallized from EtOAc to afford 4-
methyl-2-pyridin-2-yl-pyrimidine-S-carboxylic acid pyrrol[2.3-b]pyridine-1-ylamide (95 mg,
38%) as a solid. MS: 331 (M+H). '"H NMR (300 MHz, CD:OD): & 2.9 (s. 3H), 6.65 (d. H),
7.23 (m, H), 7.48-7.66 (m, 2H), 8.01-K.15 (m, 2H), 8.29 (m, H), &.64 (d, H), 8.77 {(d. H), 9.33
(s, 2H).

Example 127

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[3.2-blpyridin-f-vlamide

O e

N ~N
i noo\
» /

Diethyl-iso-propylamine (1.88 mmol) is added a solution of 4-methyl-2-pyridin-2-yl-
pyrimidine-5-carboxylic acid (0.75 mmel), pyrrolo[3.2-b]pyridine- [-ylamine (0.75 mmol) and
TBTU (0.9 mmol) in anhydrous DMF (7 mL) at rt, and the rcaction mixture is stirred at 80°C
for 8 h. The reaction mixture is concentrated in yacuo. The residue is purified by silica gel

chromatography eluting; with 0-10% MeOH in DCM to afford 4-methyl-2-pyridin-2-yi-

pyrimidine-5-carboxyvlic acid pyrrol[3.2-b]pyridine-1-ylumide (155 mg, 63%) as a solid. MS:
331 (M+H); '"H NMR (300 MHz. CD:OD): 3 2.89 (s, 3H), 7.01 (d. H), 7.64-7.77 (m, 2H),
Q15 (m, H), R.25 (m, H), 8.59-8.76 (m. 3H), .82 (d, H), 9.31 (s, 2H). 1C:0= 13 nM.
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Example J28
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid pyrrolo[2.3-¢]pyridin-1-ylamide

F
Step [: A solution of pyrrolo[2,3-¢]pyridine (8.47 mmol) and potassium tert-butoxide (16.9

5 mmol) in DMF (38 mL) is stirred at it under N; for 2h. 0.15 M NH.Cl in ether (84.6 mL) is
added drop-wise at rt, and the reaction mixture is stirring at rt for 2 h., quenched with 5 %
Na:8-0; aqueous solution (10 mL), and extracted with cther. The organic layer is separated,
washed with brine, dried (Na»SQ,), filtered and concentrated in vacuo. The residue is purificd
by silica gel chromatography eluting with 0-10% MeQIH in DCM to afford pyrrolo[2,3-

10 ¢lpyridin-1-ylamine (226 mg, 119%) as a solid. MS: 134 (M+H); "H NMR (300 MHz, CDClsy:
&4.96 (br, 2N-H), 6.43 (d, H). 7.29 (m. H), 7.50 (d, H), 8.29 (d, H), 8.89 (s, H).

Step 2: Diethyl-iso-propylamine (1.13 mmol) is added a solution of 2-(3-fluoro-phenyl)-4-
methyl-pyrimidine-5-carboxylic acid (0.75 mmol), pyrrolo[2.3-¢]pyridine-t-ylamine (0.75
15 mmol) and TBTU (0.9 mmol) in anhydrous DMF (7 mL) at rt. and the reaction mixture is
stirred at 80°C overnight. Water is added and the mixture is extracted with EtQAc. The
organic layer is separated, wushed with water and brine, dried (Na:SQ.), filtered and
concentrated in vacun. The residue is purified by silica gel chromatography cluting with 40-

100% MeOH in DCM to afford 2-(3-fluoro-phenyl)-4-methvl-pyrimidine-3-carboxylic acid

20 pyrrolo[2,3-¢]pyridin-1-ylamide (117 mg, 45%) as a solid. MS: 348 (M+H); 'H NMR (300
MHz. CD:0D): 8 2.84 (s, 3H), 6.72 (d, H), 7.29 (m, H), 7.55 (m, H), 7.71 (m, H), 8.14-8.29
(m, 2H). 836 (d. 3), 8.75 (s. H), 9.17 (s, H). ICs; =28.5 nM.

Example 129

4-Mcthyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid pyrrolo[2.3-cIpyridin- | -ylamide

8]
th
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Following procedures similar to those of Example 127 but substituting pyrrolo[2.,3-c]pyridine-

[-ylamine for pyrrolo[3.2-b]pyridine- [-ylamine, there i~ prepared 4-methyl-2-pyridin-2-vl-

pyrimidine-5-carboxylic acid pyrrol[2,3-c]pyridine-1-ylamidc (46%4) as a solid. MS: 331

3 (M+H): 'H NMR (300 MHz, CD:0OD): 3 2.79 (s, 3H), 6.64 (d, H), 7.53-7.65 (m, 2H), 7.78 (d,
H). 8.02 (m, H), 822 (m, H), 8.6 (m, H), 8.80 (d, H). S.87 (s, H), 9.30 (s, H).
Example 130
4-Methyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid pyrrolo[3.2-bipyridin-1-ylamide

0O =
N =N
N ™ N \
] H 7
~ N
w
10 N

Following procedures similar to those of Example 127 but substituting 4-methyl-2-pyridin-3-
yl-pyrimidine-5-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid,

there is prepared 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid pyrrolo[3,2-

blpyridine-1-ylamidc (40%) as a solid. MS: 331 (M+H); 'H NMR (300 MHz, CD;0OD): 8
15 286 (s, 3H), 6.74 (m, H), 7.31 (m, H), 7.61 (m, H), 7.71 (d, H), 7.92 (d, H), 8.41 (d. H). 8.71
(d, H), 8.91 (d, H), 9.20 (s, H), 9.64 (5, H). ICss = 14 nM.

Example 131

4-Methyl-2-pyridin-3-vl-pyrimidine-3-carboxvlic acid (5-fluoro-indol-1-vD)-amide

0 —
_N

\ N
H
20 N

Following procedures similar to those of Example 127 but substituting 4-methyl-2-pyridin-3-

vl-pyrimidine-5-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid,
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and substituting 5-fluoro-indol-1-ylamine for pyrrolo[3.2-b]pyridine-1-ylamine, there is

prepared d-methyl-2-pyridin-2-vl-pyrimidine-3-carboxylic acid (5-fluoro-indol-1-y)-amide
(34%) as a solid. MS: 348 (M+H); "H NMR (300 MHz, CD:0OD): § 2.85 (s, 3H), 6.57 (m, H),
7.02 (m, H), 7.23-7.46 (m, 2H), 7.62 (m, H), 8.70 (d, H), 891 (d, H), 9.17 (s, H), 9.63 (s, H).

Example 132

2-(3-Fluoro-phenv]}-4-methyl-pyrimidine-5-carboxvlic acid (3-fluoro-indol-1-vh-amide
Q =
_N
N7 u
| F
N

Method A: Following procedures similar to those of Example 127 but substituting 2-(3-fluoro-

F‘

phenyl)-4-methyl-pyrimidine-3-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-53-
carboxylic acid, and substituting 5-fluoro-indol-1-ylamine for pyrrolo[3,2-b]pyridine-1-

ylamine, there is prepared 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvylic acid (5-

fluoro-indol-1-yi)-amide (17%6) as a solid. MS: 365 (M+H); 'H NMR (300 MHz, CD:OD): &
6.56 (d. H), 7.02 (m, H), 7.22-7 44 (m, 4H), 7.55 (m, H). 8.22 (d, H), &.36 (d, H). 9.13 (s. H).

Mcthod B: A solution of 2-(3-fluoro-phenyl-4-methyl-pyrimidine-5-carboxylic acid chloride
(1 mmol} in EtOAc (20 mL) is added to a stirred solution of 5-fluoro-indol-t-vlamine (1
mmol) and K:CO; (1 mmol) in EtOAc (10 mL) and H-O (20 mL} at rt, then stirred at rt
overnight. EtOAc is evaporated in vacuo, and the resulting solid is collected by filtration. The

solid is crystallized from EtOAc/heptane to afford 2-(3-fluoro-pheny!)-4-methyl-pyrimidine-

S-carboxylic acid (5-flugro-indol-1-yl)-amide (62 mg, 17%) as a solid. MS: 365 (M+H): 'H
NMR (300 MHz, CDCl;): § 2.82 (s, H), 6.55 (s. H) 6.90-7.41 (m, 4H), 7.49 (m, H), 8.26 (d,
2H), 8.57 (br, H). X.96 (br, H). ICs, = 19 nM.

Example 133

2—(3—Fluoro—phcnyl)-4-methyl—pyrimidinc-5~carboxylic acid (5-mcthoxy-indol-1-y1}-amide
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Step 1: A solution of >-methoxy-1H-indole (16.9 mmol) und potassium tert-butoxide (33.8
mmol) in DMF (76 mL) is stirred at 1t under N> for 2 h. 0.15 M NH>Cl in ether (169.2 mL) is
addcd drop-wisc for 15 minutes at rt. The reaction mixture is stirred at 1t for 2 h, quenched
with 5 % Na>S,0, aqueous solution (100 mL), and stirred at rt overnight, The mixture is
extracted with ether. The organic layer is separated. wuashed with brine, dried (Na,SO.),

filtered and concentrated in vacun. The residuc is purified by silica gel chromatography

eluting with 0-20% EtOAc in heptane to afford 3-methoxy-indole-1-ylamine (388 mg, 14%%)
as a solid. "H NMR (300 MHz, CDCla): 5 4.78 (br, 2N-H), 6.35 (d, H), 6.94 (d, H), 7.08 (d.
D, 7.17 (d, H), 7.30-7.39 (d, H).

Step 2: Following procedures similar to those of Example 127 but substituting2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid for 4~methyl-2-pyridin-2-yl-pyrimidine-3-
carboxylic acid, and substituting 5-methoxy-indol-1-ylamine for pyrrolo[3,2-b]pyridine-1-

ylamine, there is prepared 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-

methoxy-indol-1-yl)-amide (43%) as a solid. MS: 377 (M+H): '"H NMR (300 MHz, CDOD):
3 2.83 (s, 3H), 3.84 (s, 3H), 6.50 (d. H), 6.90 (m, H), 7.12 (d. H), 7.22-7.36 (m, 3H), 7.55 (m,
H), 822 (d, H), R.36 (d, H), 9.11 (s, H). ICs, =6 nM.

Example 134

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid (5-cvano-indol-1-y1)-amide

Seape

Step 1: NaH (60%,, 60 mmol) is potion-wise added to 1 solution of S-cyano-1H-indole (20

F

mmol) in NMP (35 mL), and the rcaction mixture is 0°C for 1 h. A solution of HOSA (60

mmol) in NMP (14 mL) is added drop-wise at 0°C. The reaction mixture is warmed to rt and
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stirred overnight, then quenched with water and extracted with EtOAc. The organic layer is
scparated, washed with water three times and with brine, dried (Na,SQ,), filtered and
concentrated in vacro. The residue is purified by silica gel chromatography eluting with 20-
40" EtOAc in heptane to afford 5-cyano-indole-1-ylamine (531 mg, 16%) as a solid. 'H
NMR (300 MHz, CDCl;): & 4.88 (br, 2N-H), 6.53 (d, H), 7.32 (d, H), 7.54 (q. 2H). 7.98 (d,
H).

Step 2: Following procedures similar to those of Example 127 but substituting 2-(3-fluoro-
phenyD)-4-methyl-pyrimidine-S-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-5-
carboxylic acid. and substituting 5-cyano-indol-1-ylamine for pyrrolo[3.2-b]pyridinc-1-
ylamine, there is prepared 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-S-carboxylic acid (3-
cyano-indol-1-y1)-amide (39%) ax a solid. MS: 372 (M+H); 'd NMR (300 MHz, DMSO-d*):
8 2.77 (s, 3H), 6.73 (d, H), 7.45 (m, H), 7.53-7.82 (m, 4H), 8.08-8.23 (m, 2H), 8.32 (d, H),
9.27 (s, H), 12.15 (br, N-H).

Example 135

2-(3-Fluoro-phenyl)-d-methyl-pyrimidine-5-carboxylic acid (4-cyano-indol- 1-yD)-amide
N
0 == V4
N
N7 ™ N
| H
o
N

Step 1: Following procedures similar to those of Example 134, step 1, but substituting 4-

F

cyano-1H-indole for 5-cyano-1H-indole, there is prepared 4-cyano-indole- I-ylamine (33%) as
a solid. "H NMR (300 MHz, CDCly): 8 4.1 (br, 2N-H), 6.88 (d. H). 7.22-7.40 (m. 2H), 7.51 (d,
H). 7.72 (d. H).

Step 2: Following procedures similar to thosc of Example 127, but substituting 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-5-
carboxylic acid, and substituting 4-cyano-indol-1-ylamine for pyrrolo[3,2-b]pyridine-1-

ylamine, there is prepared 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (4-

cyano-indol-1-yl)-amide (29%) as a solid. MS: 372 (M+H): '"H NMR (300 MHz, DMSO-d%):
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5277 (s, 3H). 6.71 (s, H), 7.32-7.51 (m, 2H), 7.57-7.69 (m, 2H), 7.8% (m, 2H), &.16 (d, H),
.31 (d. H), 9.25 (s, H.

Example 136
2_(3-Fluoro-phenyl)-1-methyl-pyrimidine-3-carboxylic acid [4-(1H-tetrazol-5-yl)-indol-1-yl]-

N
0 N\ \/N
- N
N7 N’N
| H
-
N

A solution of (0.5 mmol), ammonia chloride (6 mmol) and sodium azide(6 mmol) in

anude

F

aphydrous DMF (6 mL) iy heated in the microwave at 200°C for 1 h. The reaction mixture is
quenched with saturated aqueous NayCOj solution, and washed with EtOAc. The aqueous
layer is separated, acidified with concentrated aqueous HCI to adjust pH to ~ 1. and extracted
with EtOAc. The organic layer is separated, dried (Na,SO ), filtered and concentrated in
vactio. The residue is purified by silica gel chromatography cluting with 3% MeOH in DCM

to afford 2-(3-fluaro-phenyh)-4-methyl-pyrimidine-3-carboxvylic acid [4-( | H-tetrazol-5-v1)-

indol-1-y]-amide (18 mg, 9%} as a solid. MS: 415 (M+H), 'H NMR (300 MHz, CD:0OD): b

2.85 (s, 3H), 7.20-7.35 (m, 2H), 7.44 (m, H), 7.52-7.59 (m, 2H), 7.65 (m, H), 7.77 (d, H), 8.23
{d, H), 8.37 (d, H), 9.18 {5, H).

Example 137

1-412-(3-Fluoro-phenyD-4-methyl-pyrimidine-5-carbonyl]-amino ¢ - 1 H-indol-4-carboxvlic acid

methyl ester

o)

Step 1: Following procedures similar to those of Example 133, step 1. but substituting 1H-

indole-4-carboxylic acid methyl ester for S-methoxy-1H-indole, there is prepared 1-amino-
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1H-indole-4-carboxvlic acid methyl ester (10%) as a solid. "H NMR (300 MHz, CDCL3): &
4 8% (br, 2N-H), 7.03 (d, H), 7.33 (m, 2H), 7.49 (d, H), 7.94 (d, H).

Step 2: Following procedures similar to those of Example 127, but substituting 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid for 4-methyl-2-pyridin-2-yl-pyrimidine-5-
carboxylic acid, substituting 1-amino-1H-indole-4-carboxylic acid methy! cster for
pyrrolo[3.2-b]pyridine-1-ylamine, and the reaction is stirred at 150°C for 45 minutes, there is
prepared 1-{[2-(3-fluoro-pheny)-4-methyl-pyrimidine-5-carbonyl]-amino} -1H-indo!-4-
carboxylic acid methyl cster (33%6) as a solid. MS: 405 (M+H); 'H NMR (300 MHz, DMSO-
d®): § 2.77 (s, 3H), 3.92 (s, 3H), 7.44 (m, H), 7.63 (m. H), 7.72 (m, H), 7.76-7.88 (m, 2H),
8.17 (d, H), 8.31 (d, H), 9.26(s, H), 12.06 (br, N-H).

Example 138

1-{12-(3-Fluoro-phenyD-4-methyl-pyrimidine-5-carbony!{]-amino } - |l H-indol-4-carboxvlic acid
0
(@] -
N7 N~
] H
s
N

A solution of 1-{[2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl}-amino } -1 H-indol-4-

F

carboxylic actd methyl ester (0.48 mmol) and LiOH (1.91 mmol) in Mcthanol/THF/H20

(1:1:1, 6 mL) 1s stirred at rt overnight. The reaction mixture is diluted with water and washed
with DCM. The aqucous layer is separated and acidified with 10% aqueous HCI to adjust pH
to~1. The mixture is extracted with ether twice. The organic layer is dried (Na;SOy), filtered

and concentrated in vacuo to afford 1-{[2-(3-fluoro-phenyl)-4-methyl-pyrimiding-5-carbonyll-

amino!-1H-indol-4-carboxylic acid (186 mg, 99%) as a solid. MS: 301 (M-+-H); 'H NMR

(300 MHz, CD:OD): § 2.85 (s, 3H), 7.20 (m, H), 7.24-7.40 (m. 2H), 7.46-7.61 (m. 2H), 7.66
(d, H), 7.92 (d, H), 8.23 (d, H), 8.37 (d, H), 9.16 (s, H).

Examplc 139

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-cyanomethyl-indol-i-y!)-

amide
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Step 1: Following procedures similar to those of Example 133, step 1, but substituting 1H-

indol-3-yl-acetonitrilc for 5S-methoxy-1H-indole, there is prepared (1-amino-1H-indol-3-yi)-

acctonitrile ( 17%) as a solid. 'H NMR (300 MHz, CDCL:): 8 3.83 (s, 2H), 4.80 (br, 2N-H),
7.17-7.25 (m, 2H), 7.33 (1, B), 7.46 (d, H), 7.59 (d. H).

Step 2: Following procedurces similar to those of Example 127, but substituting 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid for 4-mcthyl-2-pyridin-2-yl-pyrimidine-5-
carboxylic acid, substituting 3-cyanomcthyl-indol-1-ylamine for pyrrolo[3,2-b]pyridine-1-

ylamine, and the rcaction is stirred at 150°C for 1 h, there is prepared 2-(3-fluoro-phenyl)-4-

methyl-pyrimidineg-5-carboxylic acid (3-cvanomethyl-indol-1-yD-amide (42%) as a solid.
MS: 386 (M+H), 'H NMR (300 MHz, CD:0D): 6 2.84 (s, 3H), 4.03 (s, 2H), 7.15-7.48 (m,
5H), 7.55 (m, H), 7.70 (d, H), 823 (d, H), 8.37 (d, H), 9.14 (s, H).

Example 140

4-Mecthyl-2-pyridin-2-yl-pyrimidinc-5-carboxylic acid (5-methoxy-indol- | -yi)-amidc

0 —

€I
/O

Following procedures similar to those of Example 127, but substituting 5-methoxy-indol-1-
ylamine for pyrrolo[3,2-b]pyridine-1-ylamine, and the reaction is stirred at 130°C for 1 h,
there is prepared 2-pyridin-2-y[-pyrimidine-5-carboxylic acid (5-methoxy-indol-1-yl)-amidc
(22%) as a solid. MS: 360 (M+H); 'H NMR (300 MHz, CD-0D): & 2.88 (s. 3H), 3.84 (s, 3H),
6.50 (d, H) 6.90 (m, H), 7.13 (d, H), 7.25-7.34 (m, 2H), 7.60 (m, H), 8.05 {m, H), 8.65 (d, H),
8.79 {d, H), 9.20 (s. 2H).

Examplc 141
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2-(3-Fluoro-phenyD-d-methyl-pyrimidine-5-carboxylic acid [3-( 1 H-tetrazol-5-yvlmethyl)-

indol-1-yl]-amide

N~N
&
N/
(@) —
N
N™ ™ N
| H
=
N

Following procedures similar to thosc of Example 136, but substituting 2-(3-fluoro-phenyl)-4-

F

methyl-pyrimidine-5-carboxylic acid (3-cyanomethyl-indol-1-yl)-amide for 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid (4-cyano-indol-1-yl)-amide, there is prepared
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [3-(1H-tetrazol-5-ylmethyD)-indol-
1-yJ-amide (12%) as a solid. MS: 429 (M+H): 'H NMR (300 MHz, CD;0OD): & 2.85 (s, 3H),
4.52 (s, 2H). 7.15 (m. H), 7.24-7.35 (m, 2H), 7.36-7.50 (m, 2H), 7.55 (m, H), 8.23 (d, H), 8.37
(d. H), 9.15 (s, H).

Example 142

2-(2-Phenyl-pyrimidine-5-carbonyl)-1-hydrazinecarboxamide
O
H NH
N7~ N~ 2
dl\ H Y
P 0]
N

Following procedurcs similar to thosc of Example 64 but substituting semicarbazide

hydrochloride for 3-{3-amino-2,4-dioxo-1,2,3,4-tctrahydro-pyrimidin-5-propionic acid methyl
ester, there is prepared 2-(2-phenyl-pyrimidine-5-carbonyl)-1-hydrozinecarboximide (62%) as
a solid. MS: 258 (M+H).

Examplc 143

2-(2-Phenyl-pyrimidine-5-carbonyl)-1-hydrazine- 1 -carbothioamide
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N7 N~ 2
| N
P S
N

Following procedures similar to those of Example 64, but substituting thiosemicarbazide for
3-{3-amino-2 4-dioxo-1,2.3 d-tctrahydro-pyrimidin-5-propionic acid methyl cster, there is
prepared 2-(2-phenyl-pyvrimidine-5-carbonyl)-1-hydrozine-1-carbothioamide (27%) as u solid.

5 MS: 274 (M+H).

Example 144
2-Phenyl-pyrimidine-3-carboxvlic acid (2.4-dioxo-imidazolidin-1-yl}-amide
0

NH

- 0]

10 Following procedures similar to those of Example 64 but substituting 2,4-dioxo-imidazolidin-
l-ylamine for 3-{3-amino-2,4-dioxo-1,2.3.4-tetrahydro-pyrimidin-S-propionic acid methyl
ester, there is prepared 2-phenvl-pyrimidine-5-carboxylic ucid (2.4-dioxo-imidazolidin-1-y1)-

amide (8°0) as a solid. MS: 298 (M+H).

15 Example 145
2-Phenyl-pyrimidine-3-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-[ 1.2 4 ltriazin-4-v1)-

amide

i KL“.J
N_ _N
N7 N
Y
~ O
@“

Following procedures similar to those of Example 64 but substituting 6-methyl-3-0x0-2,3-

20 dihydro-3H-[1,2.4]triazin-4-ylamine for 3-{3-amino-2.4-dioxo-~1.2.3 A-tetrahydro-pyrimidin-

5-propionic acid methyl ester, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (6-

methyl-3-0x0-2,5-dihydro-3H-[ 1,2, 4]triazin-4-yl)-amidc (39%) as a solid. MS: 311 (M+H):
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'H NMR (300 MHz, CD:0D): & 1.98 (s. 3H), 4.32 (s, 2H), 7.45-7.63 (m. 3H), 8.50 (d, 2H),
9.24 (s, 2H).

Example 146
2-Phenyl-pyrimidine-5-carboxylic acid N -phenyl-hydrazide

Following procedurcs similar to those of Example 64 but substituting N'-phenyl-hydrazine for
3-{3-amino-2 4-dioxo-1,2,3 4-tetrahydro-pyrimidin-5-propionic acid methyl ester, there is

prepared 2-phenyl-pyrimidine-5-carboxvylic acid N -phenyl-hvdrazide (18%) as a solid. MS:

291 (M+H); "H NMR (300 MHz, CDCl3): 8 6.34 (s, N-H), 6.82-7.04 (m, 2H), 7.15-7.39 (m,
3H), 7.40-7.63 (m, 3, 7.94 (5. N-H). 8.51 (d. 2H). 9.20 (s, 2H).

Examplc 147

Pyridine-2-carboxvlic acid N -(2-phenyl-pyrimiding-5-carbonyl)}-hydrazide

Following procedures similar to thosc of Example 64, but substituting 2-pyridine-2-carboxylic
acid hydrazide for 3-{3-amino-2.4-dioxo-1.2.3 4-tctrahydro-pyrimidin-5-propionic acid

methyl ester, there 1s prepared pyridine-2-carboxylic acid N'-(2-phenyl-pyrimidine-5-

carbonyl)-hydrazide (529%) as a solid. MS: 320 (M+H); '"H NMR (300 MHz, DMSO-dg}: &
7.75(m, 4H), 7.98-8. 14 (m, 2H), 8.46 (d, 2H), 8.73 (d, H), 9.32 (s, 2H). 10.81 (s, N-H). 10.96
(br, N-H).

Exampic 14%

4-[N"-(2-Phenyl-pyrimidine-5-carbonyD)-hydrazinol-benzenesulfonamide
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Following procedures similar to those of Example 64, but using substituting 4-hydrazino-
benzebesulfonamide for 3-{3-amino-2.4-dioxo-1,2,3,4-tetrahydro-pyrimidin-3-propionic acid
methyl ester, there is prepared 4-[N"-(2-phenyl-pyrimidine-5-carbonyl)-hydrazino]-

5 benzenesulfonamide {36%4) as a sblid. MS: 370 (M+H).

Example 149

3-Hydroxv-benzoic acid N'<(2-phenvl-pyrimidine-5-carbonyl)-hydrazide

o)
N 0
N7 N7
| H
o
N
OH

10 Following procedures similar to those of Example 64, but substituting 3-hydroxy-benzoic acid

~

hydrazide for 3-{3-amino-2.4-dioxo-1.2 3 4-tetrahydro-pyrimidin-5-propionic acid methyl

ester, there is prepared 3-hydroxy-benzoic acid N'-(2-phenyl-pyrimidine-3-carbonyl)-

hydrazide (56%) as a solid. MS: 335 (M+H).

15 Exampie 150

Benzo[ 1,3 1dioxo-5-carboxylic acid N -(phenyl-pyvrimidine-5-carbonyl)-hydrazide

o)
N 0
N7 N7
| H
2
N
(@)

o/
Following proccdures similar to those of Example 64, but substituting benzo[1,3]diox0-3-
carboxylic acid hydrazide for 3-{3-amino-2.4-dioxo-1,2.3,4-tetrahydro-pyrimidin-5-propionic
20 acid methyl cster, there is prepared benzo[l,31dioxo-5-carboxylic acid N'-(phenvl-pyrimidine-

S-carbonyl)-hydrazide (83%%) as a solid. MS: 363 (M+H).

Example 151
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3.4-Dimethoxy-benzoic acid N’ -{(phenyl-pyrimidine-5-carbonyl)-hydrazide

Following procedures similar to those of Example 64 but substituting 3,4-dimethoxy-benzoic
acid hydrazide for 3-{3-amino-2.4-dioxo-1,2,3 4-tetrahydro-pyrimidin-S-propionic acid
5 methyl ester. there 1s prepared 3.4-dimethoxy-benzoic acid N’-(phenyl-pyrimidine-3-

carbonyD)-hydrazide (76%) as a solid. MS: 379 (M+H).

Example [52
2-Phenyl-pyrimidine-5-carboxylic acid N’ -methyl-N-phenyl-hydrazide

P
~N
! H
o
@N

10
Following procedures similar to those of Example 64, but substituting N'-methyl-N’-phenyl-
hydrazine for 3-{3-amino-2,4-dioxo-1.2.3 4-tetrahydro-pyrimidin-5-propionic acid methyl
cster, there 1s preparcd 2-phenyl-pyrimidine-5-carboxylic acid N -methyl-N’-phenvl-
hydrazide (80 mg, 88%%) as a solid. MS: 3035 (M+H).

15

Example 153

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-S-carboxvylic acid (5-methoxv-3-methyl-indol-1-yl)-

o] =
_N
NT N
< J ]
. \

20 Step 1: A solution of potassium fert-butoxide (5.23 ¢ 46.62 mmol) and S-methoxy-3-

amide

F

methylindole (3.41 g, 21.15 mmol) in DMF (20 mL) is stirred at rt for 45 min. A solution of

monochloroamine in cther (400 mL, 60 mmol) is added iz an addition funnel over 15 min.
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The resulting mixture is stirred for 2 h. The solvent is removed and the residue is partitioned
between EtOAc and water. The organic phase is separated, washed with saturated aqucous
NaHCOa, water and brine, dried (MgSQ,), filtered and concentrated /1 vucwo. The residue is
purificd by column chromatography eluting with 10% EtOAc¢ in heptane to afford 3-methoxy-
3-methyl-indol-1-ylamine (1.42 g, 38%4) as a solid. MS: 176 (M+H): 'H NMR (300MHz,

CDCl3): § 7.26-7.23 (m. 1H), 6.98-6.97 (m, TH), 6.91-6.87 (m, 2H). 4.64 (br s, 2 H), 3.86 (s,
3H), 2.26-2.25 (m. 3H).

Step 2: A microwave vial (20 mL) s charged with 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-
5-carboxylic acid (657 my, 2.83 mmol), HOTT (1.16 g, 3.11 mmol), DIPEA (1.35 mL, 7.73
mmol) and DMF (6 mL). The mixture is stirred at 23°C under Na for 15 min. 5-Methoxy-3-
methyl-indol-1-ylamine (456 mg, 2.59 mmol) is added and the vial is capped. The resulting
mixture 1s heated in a microwave (Biotage-Initiator) at 150°C for 6 min. The mixture 18
portioned between EtOAc and water. The organic phasc is separated, washed with saturated
aqueous NaHCOz, water and brine, dried (MgSOy), filtered and concentrated in vacuo. The
residue is purified by column chromatography eluting with 45% EtOAc in heptane to afford 2-

(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methoxy-3-methyl-indol-1-yl)-

amide (327 mg. 32%) as a solid. MS: 391 (M+H); '"H NMR (300MHz, d;-DMSO): 6 11.75 (s,
1H), 9.19 (s. 1H), 832 (d, 1H), 8.18-8.16 (m, 1H), 7.66-7.62 (m, 1H), 7.45 (td, 1H). 7.30 (d,
1H), 7.22 (s, 1H), 7.05 (d, 1H), 6.85 (dd, 1H), 3.81 (s, 3H), 2.76 (s, 3H), 2.27 (s, 3H).

Example 154

2-(3-Hydroxy-phenyl)-pyrimidine-S-carboxylic acid (6-methvi-3-0x0-2.5-dihydro-3H-

[1,2.4Nriazin-4-vD-amidc

i ka
N.__-NH

= N7
jﬂ T

Step 1: Following the procedures similar to those of Example 59, step 1, but substituting 3-

hydroxyphenylboronic acid for 3-methoxyphenylboronic acid. there is prepared 2-(3-hydroxy-

phenvl)-pyrimidine-3-carboxvlic acid methyl ester.
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Step 2: Following the procedures similar to those of Example 59, step 2, but substituting 2-(3-
hydroxy-phenyl)-pyrimidine-5-carboxylic actd methyl ester for 2-(3-methoxy-phenyl)-

pyrimidine-5S-carboxylic acid methyl ester, there 1s prepared 2-(3-hydroxy-phenyl)-

nyrimidine-5-carboxylic acid.

Step 3: Following the procedures similar to those of Example 59, step 3, but substituting 2-(3-
hydroxy-phenyl)-pyrimidine-5-carboxylic acid for 2-(3-methoxy-phenyl)-pyrimidine-5-
carboxylic acid, there is preparcd 2-(3-hvdroxy-phenyl)-pyvrimidine-5-carboxylic acid (6-
methyl-3-0x0-2,5-dihydro-3H-[1,2 4]triazin-4-y)-amide. MS: 327 (M+H), '"H NMR (DMSO-

10 dg): 0 1.91 (s, 3H), 4.22(s. 2H), 5.75 (s, 1H), 6.98 (m, 1H), 7.36 (m, 1H), 7.90 (m, 1H), 9.25
(s. 2H), 9.71 (5. 1H), 9.95 (s, 1H), 11.05 (s, 1H). 1Cs =21 nM.

Example 155
2-(2-Hydroxy-phenyl)-pyrimiding-5-carboxylic acid (6-methyl-3-0x0-2.5-dihvdro-3H-

15 [1.2 4triazin-4-v)-amide

Step 1: Following the procedures similar to those of Example 59, step 1. but substituting 2-
hydroxyphenylboronic acid for 3-methoxyphenylboronic acid, there is prepared 2-(2-hydroxy-

phenyD-pyrimidine-3-carboxylic acid methyl ester.

20
Step 2: Following the procedures similar to those of Example 59, step 2, but substituting 2-(2-
hydroxy-pheny!)-pyrimidine-5-carboxylic acid methy! ester for 2-(3-methoxy-phenyl)-
pyrimidine-5-carboxylic acid methyl ester, there is prepared 2-(2-hydroxy-phenyl)-
pyrimiding-S-carboxylic acid.

25

Step 3: Following the procedures similar to those of Example 59, step 3, but substituting 2-(2-
hydroxy-phenyh)-pyrimidine-5-carboxylic acid for 2+(3-methoxy-pheny!)-pyrimidine-5-

carboxylic acid, there is prepared 2-(2-hydroxy-phenyl)-pyrimidine-5-carboxyiic acid (6-

methyl-3-0x0-2,5-dihydro-3H-[1,2 4]triazin-4-yl)-amide. MS: 327 (M+H); H1 NMR
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(DMSO-dg): 8 =1.91 (s, 3H). 4.22(s. 2H), 7.02 (m, 2H), 7.50 (m, 1H), 8.46 (m, 1H), 9.32 (s,
2H), 9.97 (s, THY, 1112 (s, TH), 12.95 (s, THY.

Example 156
2-(4-Hydroxy-phenyl)-pyrimidine-5-carboxvlic acid (6-methyl-3-oxe-2,5-dihydro-3H-

[1,2 4triazin-4-yD}-amide

i KLT
N N
o~ -
Q/UAN\Q/
N
HO

A mixture of 2-(4-methoxy-phenyl}-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-
dihydro-3H-[1,2.4]triazin-4-y)-amide (100 my, 0.29 mmol). sodium methanethiolate (206
mg. 2.9 mmol) and DMF (2 mL) is stirred at 110°C for 6 h., and then cooled to rt. The
reaction mixture is concentrated /n vacuo, and the residue is purificd on a reverse phase HPLC

chromatography to afford 2-(4-hydroxy-phenyl)-pyrimidine-3-carboxylic acid (6-methyl-3-

0x0-2,5-dihydro-3H-[1.2.4]triazin-4-yl)-amide (32 mg). MS: 327 (M+H): '"H NMR (DMSO-

ds): 8 1.87 (s, 3H), 4.17 (s, 2H), 6.74 (m, 2H), 821 (d,./= 6.9 Hz, 2H). 9.08 (s, 2H), 9.53 (s,
1H).

Example¢ J57

4-Methyl-[2.2bipyrimidiny!-5-carboxylic acid (5-fluoro-3-methyl-indol-1-y-amide

F
O
N%S)LN’N é/
N =~ |
| SN
~N

Step 1: A flask containing 2-cyanopyrimidine (16.6 g, 138 mmol). ammoenium acctate (14.6 &,

[189.6 mmol) and N-acetylcysteine (2.58 g. 13.8 mmol) and ethanol (160 mL) ix heated to
reflux. After 1.25 h. the reaction is allowed to cool slightly (to approximatcly 50°C), and
sodium sert-butoxide (15,18 g, 158 mmol) and cthanol (160 mL) arc added. After stirring for

10 minutes. 2-dimethylaminomethylenc-3-oxo-butyric acid ethyl cster (33.6 g. 181.7 mmol) is




10

15

130

WO 2008/121670 PCT/US2008/058347
-155-

added. The reaction 1s then heated to reflux for an additional 2 h. The reaction is then
allowed to cool to rt, and sodium hydroxide (12.6 g, 316 mmol) in water (50 mL) is added.
After 2 h, the reaction is chilled in an ice water bath and the reaction pH is adjusted to ~ 3
using a selution of ~ 12M aqueous HCI. The reaction mixture is then reduced in vacuo to ~
100 mL. Additional water (100 mL) is added and the suspension is chilled in an ice water
bath. filtered and the solids are washed with minimal chilled water. The solids are then dried

in vacuo to afford 4-methyl-[2.2 ]bipyrimidinyl-5-carboxvlic acid (85%).

MS: 217 (M+H): 'H NMR (300 MHz, CDClz): & = 2.80 (s, 3H), 7.66 (t, 1H), 9.01 (d, 2H),
9.14 (s, 1H).

Step 2. 4-Methyl-[2,2'Tbipyrimidinyl-5-carboxylic acid (0.5 g, 2.31 mmol) is combined with
5-fluoro-3-methyl-indol-1-yl-ammonium chloride (464 mg, 2.31 mmol), N-methylmorpholine
(233 mg, 2.31 mmol) and DMF (10 mL). The suspension is stirred for 3 minutes at rt, then 4-
(+.6-dimethoxy-[1.3.5]triazin-2-yl)-4-methyl-morpholin-4-ium chloride is added (640 mg,
231 mmol). The reaction is heated to 50°C for 4 h. The reaction is then poured into water
(50 mL), the suspension is chilled for 2 h in the refrigerator, and then filtered. The solids are
then suspended in acetonitrile at S50°C for 4 h, cooled, then filtered to afford 4-methyl-
[2.2Tbipyrimidinyl-5-carboxylic acid (3-fluoro-3-methyl-indol-1-y})-amide (60%). MS: 363
(M+H); 'H NMR (300 MHz, CDCl3): § = 2.27 (s, 3H), 2.77 (s. 3H), 7.07 (dt. 1H), 7.36 (dd,
JH), 7.38 (s, 1H), 7.44-7 48 (m, 1H), 7.70 (t. 1H), 9.05 (d, 2H), 9.29 (s, 1H), 11.9 (s, 1H).
ICep=4.5nM.

Example 158

2-Thiazol-2-yl-pyrimidinc-5-carboxvlic acid {5-fluoro-3-methyl-indol-1-yl)-amide

«@M@

Step 11 A flask is charged with 2-cyanothiazole (6.7 g, 60.9 mmol), ammonium acetate (5.63

g, 73 mmol). N-acctyleysteine (993 myg, 6.09 mmol), and methanol (60mL}. The reaction is
then heated to reflux overnight. The reaction is reduced in vucuo to yield a residue that is

used in the next step without further modifications.
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Step 2: The crude residue from Step 1 is suspended in DMF (100 mL). To this is added
sodium 2-ethoxycarbonyl-3-oxo-but-1-en-1-olate (13.86 g, 70 mmol). The reaction is then
heated to 100°C for 1.5 h then allowed to cool to rt. The reaction is then poured into ice water

5 (1 L). The suspension is filtered and the filtrate is successively extracted with DCM (100 mL)
and EtOAc¢ (200 mL). The organic layers are dried (Na.SO,), filtered and concentrated to

yield a residue (10.31 g).

Step 3: The restdue from Step 2 (6.26 g, 28.32 mmol) 1s combined with 4 solution of sodium
10 hydroxide (2.26 g, 56.65 mmol) in water (90 mL) and methanol (90 mL) and stirred at rt
overnight. The volume of solution is reduced by half under vacuo and the pH is adjusted to 3
with aqueous HCI (approximately 12 M). The solid is collected by filtration und dried in
vuctto to afford 2-thiazol-2-yl-pyrimidine-3-carboxylic acid (569 over 3 steps). MS: 208

(M+H), "H NMR (300 MHz, CDCl:): 8 =&.11(d, [H), 8.16 (d, 1H), 9.32 (s, 2H).

15
Step 4 : A mixture of 2-thiazol-2-yl-pyrimidine-53-carboxylic acid (50 mg, 0.244 mmol), 5-
fluoro-3-methyl-indol-t-yl-ammonium chloride (49 mg. 0.244 mmol), diisopropylethylamine
(31.5 mg, 0.244 mmol) in DMF (1 mL) is stirred at rt for 5 min. 4-(4,6-Dimethoxy-
[1.3,5]triazin-2-yD)-4-methyl-morpholin-4-ium chloride (37 mg, 0.244 mmol) is added. The
20 reaction is heated to 50°C for 1.5 hoand then concentrated in vacuo. The residue is taken up in

DMSO- d* then purified via rcverse phase C18 HPLC chromatography eluting with water and

acetonitrite containing 0.1% TFA buffer to afford 2-thiazol-2-yl-pyrimidine-5-carboxylic acid

(5-fluoro-3-methyl-indol-1-yl}-amide (58%4). MS: 354 (M+H); 'H NMR (300 MHz, CDCls):
0=227(s, 3H), 7.05 (dt, 1H), 7.32 (s, 1H), 7.32-7.44 (m, 2H), 8.11 (d. 1H), £.19 {d, 1H),
hi 0.42 (s, 2H), 12.12 (s, 1H).

Example 139

4-Methyl-2-thiazo]-2-yl-pyrimidine-S-carboxylic acid (5-fluoro-3-methvl-indol-1-y)-amide
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Step 1: A solution of 2-cvanothiazole (1.55 g. 14.2 mmol) in MeOH (12 mL} is treated with
N-acetylcysteine (234 mg. 1.42 mmol), ammonium acctate (1.5 g, 18.5 mmol) and heated in a
microwave at 120°C for 15 min. The mixture is then treated with 2-dimethylaminomethylene-
J-oxo-butyric acid ethyl ester (3.2 g, 17.0 mmol) and KO#-Bu (2.2 ¢, 20 mmot), and heated in
a microwave at 120°C for an additional 15 min. The mixturc is then treated with a solution of
KOH (1.2 ¢, 20 mmol) in H>O (5 mL) and heated at reflux for | h. The mixture is neutralized
with concentrated aqucous HCIL. The precipitate is collected by filtration and dricd to afford
4-methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (1.95 g. 6295). MS: 222 (M+H), 'H
NMR (300 MHz. DPMSO-ds}: § 13.77 (s. OH, 1H), 9.18 (s, 1H), 8.13 (d. 1H). R.07 (d, 1H).
281 (s, 3H).

Step 2: A mixture of 4-methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (221 mg, 1 mmol),
5-fluoro-3-methyl-indol-1-yl-ammonium chloride (200 mg, 1 mmol) und N-methylmorpholine
(101 mg, 1 mmel) in DMF (5 mL) is stirred at rt for 5 min. 4-(4,6-Dimethoxv-{1,3,5]triazin-
2-yh)-4-methyl-morpholin-4-ium chloride (277 mg, | mmol) is added and the reaction is
heated to 50°C for 4 h. The reaction mixture is then poured into water (50 mL). The

precipitate is collected via filtration and dried in vacuo to provide d-methyl-2-thiazol-2-yl-

pyrimiding-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide (68%5). MS: 368 {M+H);

'H NMR (300 MHz, CDCly): 6= 2.27 (s, 3H), 2.76 (s, 3H). 7.06 (dt, 1H). 7.35-7.38 (m, 2H),
7.42-7.47 (m, 1H). R.07 (d, 1H), 8.14 (d. TH), 9.22 (s, IH), 11.9 (s, 1H).

Example 160

2.2 Bipyrimidinyl-5-carboxvlic acid (3-fluoro-3-methvi-indol-1-yl-amide
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Step 1@ A pressure vessel 1s charged with 2-cyanopyrimidine (7.88 g, 75 mmol), N-acctyl
cysteine (1.22g, 7.5 mmol), ammonium acetate (6.93 g, 90 mmol). and McOH (75 mL). The
vessel 1s sealed and heated at 110°C for 1.5 h, and then cooled to rt. To the reaction mixture is
added sodium 2-cthoxycarbonyl-3-oxo-but-1-en-1-olute (17 g, 86.25 mmol) and McOH (75
mL). The mixture is heated to reflux for 1.5 h and then cooled to rt. NaOH (6 g, 150 mmol)
and water (80 mL) are added. The mixture is stirred for 30 min or until LC-MS indicates
complete hydrolysis of the intermediate ester. The pH of the reaction mixture is adjusted to ~
3 with concentrated (~12 M) aqueous HCL. MeOH is evaporated in vacue, and the resulting
precipitate is collected via filtration and washed with minimal chilled water to yield
[2.2bipyrimidinyl-S-carboxylic acid (59°4). MS: 203 (M+H); '"H NMR (300 MHz, CDCl3):
& ="7.71(t, 1H), 9.06 (d, 2H), 9.40 (s, 2H).

Step 2: A mixture of [2.2']bipyrimidinyl-5-carboxylic acid (166 mg, 0.82 mmo!), 5-fluoro-3-
methyl-indol-1-yl-ammonium chloride (164 mg, 0.82 mmol) and DIPEA (106 mg, 0.82
mmol) i DMF (5 mL) is stirred at 1t for 5 min. 4-(4.6-Dimethoxy-[1,3,5]triazin-2-y[)--
methyl-morpholin-4-ium chloride (226 mg, 0.82 mmol} is added. The reaction mixture is
heated to 50°C for 1.5 b and then concentrated in vucno. The residue is taken up in DMSO- d°
and then purified via reverse phase C18 HPLC chromatography eluting with water and

acetonitrile containing 0.1% TFA buffer to afford [2.2Tbipyrimidinyl-5-carboxylic acid (5-

fluoro-3-methyl-indol-1-yl)-amide (56%). MS: 349 (M+H); 'H NMR (300 MHz. CDChL): 6=

2.27 (s, 3H). 7.05 (dt, 1H), 7.33 (s, 1H), 7.36 (dd, 1H), 7.42-7.46 (m, 1H}. 7.72 (t, 1H). 9.07
(d, 2H), 9.51 (s, 2H), 12.17 (s, 1H).

Example 161

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylicacid{ 3chlora-5-fluoro-indal-1 -vl)-

amide
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A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-fluoro-indol-1-
yh-amide (300 mg, 0.824 mmol) in McCN (20 mL) is treated with NCS (1835 myg. 1.42 mmol)
and the mixture is stirred at 60°C in a sealed flask for 2 h. The mixture is then concentrated,

5 diluted with 10% aqucous Na-S20x (20 mL), and cxtracted with EtOAc (3 x 20 mL). The
combined organic layer is separated, dried (Na;804), filtered and concentrated in vacuo. The
residue is purified by silica gel chromatography eluting with 10% - 20% EtOAc in heptane to
afford 2-(3-fluoro-phenyl)-4-methvl-pyrimidine-5-carboxvlicacid(3chlore-5-fluore-indol-1-
vh-amide (160 mg, 49°4). MS: 399 (M+H); 'H NMR (300 MHz. CDCl3): § £.79 (s, {T1), 8.04

10 (d. 1H), 7.92 (d, 1Hh), 718 (m, 1H). 7.04 (s, 1H), 7.00 (m, 3), 6.76 (m, 1), 2.52 (5. 3H).

Example 162

3-Fluoro-1-{[2-(3-flugro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino! - 1 H-indole-3-

carboxvlic acid amide

H.Ne__o

A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-indal-1-

yl-amide (300 mg, 0.82 mmol) in 2-Me-THF (7 mL) is weated with chlorosulfony! isocyanate

(CS1) (85 uk, 2.0 mmol) at 0°C, and the mixture is warmed to rt for 2 . The mixture is then

cooled to 0°C. treated with 1 M NaOH (1 mL). diluted with brine (20 mL), and oxtracted with
20 EtOAc (3 x 20 mL). The combined arganic layer is separated, dried (Na.SO,), filtered and

concentrated in vacuo to afford 5-11 uoro-1-{[2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-

carbonyl]-amino}-1H-indole-3-carboxylic acid amide (275 myz, 8395). MS: 408 (M+H): 'H

NMR (300 MHz, DMSO-ds): §9.27 (s, 1H), R.35 (d, LH), 8.26 (s, 1H ), K20 (d, 1H), 7.95 (d,
1H), 7.59 (m, 3H), 7.15 (m, [H). 2.78 (s. 3H). 1Cs =& nM.
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Example 163
2-{5-Fluoro-1-[(4-methy[-2-pyridin-2-yl-pyrimidine-5-carbonyl)-amino]-1 H-indol-3-yi} -2-

methyl-propionic acid

9]
o ==\ OH
N
-~
oy
o7
=N

Step 11 A solution of (5-fluoro-1H-tndol-3-yl)-acctic acid methyl ester (3 g, 14.8 mmol) in

MeCN (25 mL) 1s treated with Boc:O (4.3 g, 16.3 mmol) and DMAP (200 mg, 1.63 mmol),

and the mixture is stirred at rt for 1 h. The mixture is diluted with saturated aqueous NH,C]
(50 mL), and extracted with DCM (3 x 50 mL). The combined organic luyer is dried
(NaxSOy), filtered and concentrated in vucio. The residue is purified by silica gel
chromatography cluting with &4 EtOAc in heptane to afford 5-fluoro-3-
methoxycarbonylmethyl-indole- 1 -carboxylic acid rers-butyl ester (1.6 g, 35"4). MS: 371
(M+Na+ACN): 'H NMR (300 MHz, CDCl1): 3 8.09 (m, 1H). 7.59 (<. 1H). 7.17 (m, 1H). 7.04
(m, 1HD, 3.72 (s, 3H), 3.67 (s, 2H). 1.35 (s, 9H).

Step 2 A solution of 5-fluoro-3-methoxycarbonylmethyl-indole-1-carboxylic acid rerr-butyl
ester (1.6 g, 5.2 mmol) in 2-Me-THF (50 mL) at —=78°C is treated with LDA (5.7 mL 1.8 M in
THF, 10.4 mmol) and stirred for 0.5 h. Mecl (1.02 mL, 15.6 mmol) is added and the mixture is
warmed to 0°C over 2 h. The mixture is diluted with saturated aqueous NH4Cl (50 mL), and
extracted with EtOAc (3 x 50 mL). The combined organic layer is scparated, dried (Na.SQ,),

filtered and concentrated in vacuo to afford 5-fluoro-3-(1-methoxycarbonyl-1-methyl-ethyl)-

indole-1-carboxylic acid tert-butyl ester, which is used in the next step without further

purificution.

Step 3: A solution of 5-fluoro-3-¢ I-methoxycarbonyl-I-methyl-cthyl)-indole-1-carboxyvlic
acid rere-butyl ester (5.2 mmol) in MeOH (25 mL) is treated with K>CO: (720 mg, 5.2 mmol)
and heated at reflux for 2 h. The mixture is diluted with brine (50 mL) and extracted with
EtOAc (3 x 50 mL). The combined organic layer is dried (Na.SOy), filtered and concentrated

i vuctio to afford 2-(5-fluoro-1H-indol-3-y1)-2-methyl-propionic acid methyl ester (650 mg.
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53%, 2 steps), which is used in the next step without further purification. MS: 236 (M+H); 'H
NMR (300 MHz, DMSO- ds): 8 7.35 (m, 1H), 7.30 (m, 1H), 7.14 (m, 1H}, 6 91 (m, 1H), 3.54
(s,3H). 1.57 (s, GH).

n

Step 4: A suspension of NaH (1.02 ¢, 25.5 mmol, 60% in mineral oil) in DMF (25 mL) at 0°C
is treated with 2-(5-fluoro-1H-indol-3-yI)-2-methyl-propionic acid methy! ester (400 mg, 1.7
mmol) and stirred at 0°C for 0.5 h. The mixture is treated with HOSA (960 mg, 8.5 mmol)
portion wise and warmed to rt over 2h. The mixture is then poured over ice, filtercd through a
pad of Celite, and extracted with EtOAc (3 x 100 mL). The combined organic layer is dried

10 (Na,S0,), filtered and concentrated in vacuo to afford 2-(1-amino-5-fluoro-1H-indol-3-y1}- 2-

methyl-propionic acid methyl ester. which is used in the next step without further purification.

Step 50 A solution of 2-(1-amino-3-fluoro-1H-indol-3-y1)- 2-methyl-propionic acid methyl
ester (0.85 mmol) and 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (201 mg. 0.935
[5 mmol) in DMF (8.5 mL) is stirred at 40°C for 0.5 h. The mixtore is treated with DMTMM
(246 mg, 0.89 mmol) and stirred at 60°C for 1 h. The mixture is concentrated in vacuo,
diluted with saturated aqueous Na,COx (20 mL), and extracted with EtOAc (3 x 20 mL). The
combined organic layer is dried (Na;SOy), filtered and concentrated in vacuo to afford 2-{5-

fluore-1-[(4-methyl-2-pyridin-2-yl-pyrimidine-5-carbonyl)-amino]-1H-indol-3-y1} -2-methyl- |

20 propionic acid methyl ester. which is used in the next step without further purification.

Step 6: A solution of 2-{5-fluoro-1-[(4-methyl-2-pyridin-2-yl-pyrimidinc-3-carbonyi)-
amino}-1H-indol-3-yl} -2-methyl-propionic acid methy! ester (0.85 mmol) in MeOH (5 mL) is
treated with 10%% aqueous NaOH (2 mL) and stirred at rt overnight. The mixture is then

25 concentrated, diluted with EtOAc (50 mL), and extracted with 10% aqueous NaOH (3 x 50
mL). The aqueous layer is acidified with 12 M aqueous HCI, extracted with DCM (3 x 50
mL). The combined organic layer is dried (NaaSOy), filtered and concentrated. The residue is

triturated with Et.O to afford 2-{5-flvoro-1-[(4-methyl-2-pyridin-2-vl-pyrimidine-5-

carbonyl}-amino]-1H-indol-3-yl 1 -2-methyl-propionic acid (100 myg, 27%, 3 steps). MS: <434
30 (M+H); '"H NMR (300 MHz, DMSO-ds): 6 9.26 (s, 1H), 8.79 (m, [H), 8.44 (d, 1H), 8.03 (t,

IH), 7.59 (m, TH). 7.53 (s, 1H), 7.49 (m, tH), 7.35 (d, 1H). 7.08 (t. 1H), 2.79 (s, IHL 1.59 (s,
6H).
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Example 164
2-(5-Fluoro-1-{[2-(3-fluoro-phenyl) -4-methy!l-pyrimidipe-5-carbonyl]-amino}-1H-indol-3-

v1)-2-methyi-propionic acid

C

HO
(@] —

N
e
N
N

Step 1: A solution of 2-(1-amino-5-fluoro- 1 H-indol-3-y1)- 2-methyl-propionic acid methyl

F

ester (0.85 mmol) and 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (217 mg,
0.935 mmol) in DMF (8.3 mL) is stirred at 40°C for 0.5 h. The mixture is treated with
DMTMM (246 mg, 0.89 mmol) and stirred at 60°C for 1 h. The mixture is concentrated in
vacuo, diluted with saturated aqueous Nua2COx (20 mL). and extracted with EtOAc (3 x 20
mL). The combined organic layer is separated, dried (Na-SQy), filtered und concentrated in

vacueo to atford 2-(5-fluoro-1 -1 [2-(3-fluoro-phenyl) -4-methyl-pyrimidine-5-carbonyl]-

amino}-1H-indol-3-y1)-2-methyl-propionic acid methyl ester, which is used in the next step

without further purification.

Step 2: A solution of 2-(5-fluoro-1-{[2-(3-fluoro-phenyl) -4-methy!-pyrimidine-5-carbonyl|-
amino}-1H-indol-3-y)-2-methyl-propionic acid methyl ester (0.85 mmol) in MeOH (5 mL) is
treated with 10% aqueous NaOH (2 mL) and stirred at rt overnight. The mixture is then
concentrated, diluted with EtOAc (50 mL), and extracted with 10% aqueous NaOH (3 x 50
mL). The aqucous layer is acidified with 12 M HCL, and extracted with DCM (3 x 50 mL).
The combined organic layer is dried (Na-SO,). filtered and concentrated. The residue is

triturated with E&O to afford 2-(5-fluore-1-1[2-(3-fluoro-phenyl) -4-methvl-pyrimidine-5-

carbonyl]-amino}-1H-indol-3-yl)-2-methyl-propionic_acid (139 mg). MS: 451 (M+H); 'H
NMR (300 MHz, DMSO-d¢): 8 9.22 (s, 1H), 8.33 (d, 1H), 8.18 (d, 1H), 7.63 (m, 1H), 7.50 (m,
IH). 733 (m, I, 7.07 (m, 1H), 2.78 (s. 3H), 1.59 (s, 6H). 1Cs, = 7 nM.

Example 163

2-(3-Fluoro-phenyvh-4-methyl-pyrimidine-3-carboxylic acid [5-fluoro-3- (3-hydroxy-3-

methyl-butyl)-indol-1-y1]-amide
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Step 1: A solution of 3-fluoroindole (10.5 ¢, 78 mmol) in MeCN (150 mL) at 0°C is treated
with methyl vinyl ketone (9.5 mL, 117 mmol) and Sc(OT1): (383 mg, 0.78 mmol) and stirred
for I h. The mixturc is then stirred an additional 6 h at rt. The mixture is concentrated /77
vacito. The residue is purified by silica gel chromatography eluting with 10% - 50% EtOAc in

heptane to afford 4-(5-fluoro-1H-indol-3-yl)-butan-2-one (11.1 g, 70%).

Step 20 A solution of 4-(5-fluoro-1H-indol-3-yl)-butan-2-one (11.1 g, 54.1 mmol} in THF
(200 mL) at 0°C is treuted with MeMgBr (34.1 mL, 3 M in THF, 162.3 mmol) and stirred at
0°C for 2 h, and warmed to rt overnight. The mixture is then poured over ice, treated with
sohd NH,C1(3 ¢), and extracted with EtOAc (3 x 120 mL). The combined organic layer is
dricd (Na>SO.), filtered and concentrated in vacuo. The residuc is purified by silica gel

chromatography eluting with 10% - 60°6 EtOAc in heptane to afford 4-(5-fluoro-1H-indol-3-

yl)-2-methyl-butan-2-0l (3.07 g, 26°6). MS: 222 (M+H): '"H NMR (300 MHz, CDClL:). 6 7.94
(s, NH, 1H), 7.22 (m, 2H). 7.03 (s, 1H), 6.93 (m, 1H), 2.81 (m, 2H), 1.90 (m, 2H), 1.33 (s,
6H).

Step 3: A suspension of NaH (8.1 g, 204 mmol, 60%: in mineral oil) in DMF (100 mL) at 0°C
is treated with 4-(5-fluoro-1H-indol-3-y1)-2-methyl-butan-2-ol (3 g, 13.6 mmol) and stirred at
0°C for 0.5 h. The mixture is treated with HOSA (7.7 g. 68 mmol) portion wise and warmed
to rt over 2h. The mixture is then poured over ice, filtered through a pad of Celite, and
extracted with EtOAc (3 x 100 mL). The combined organic layer is dricd (Na>SQy), filtered
and concentrated /1 vucuo. The residue is purified by filtration through a short plug of silica

gel to afford 4-(1-amino-5-fluoro-1H-indol-3-yl)- 2-methyl-butan-2-ol. which is used in the

next step without further purification.  MS: 237 (M+H); 'H NMR (300 MHz, CDClL): § 7.30
(m. 1H). 7.22 (m, TH). 6.98 (m, 2H), 4.71 (s. NHa, 2H), 2.75 (m, 2H). 1 86 (m, 2H), 1.31 (s,
OH).
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Step 4: A solution of 2-(3-fluoro-pheny!)-4-methyt-pyrimidine-5-carboxylic acid (278 mg,
1.2 mmol) and 4-( 1 -amino-3-fluoro-1H-indol-3-y1)- 2-methyl-butan-2-0l (1.2 mmol) in DMF
(10 mL) 1s stirred at 50°C for [ h. The mixture is treated with DMTMM (331 mg, 1.2 mmol)
and stirred at 50°C for 1 h, The mixture is concentrated in yecuro, diluted with saturated
aqueous Na.CO1 (50 mL). and extracted with EtOAc (3 x 50 mL). The combined organic
layer is dried (Na.SQ,), filtered and concentrated in vacua. The residue is purified by silica

gel chromatography eluting with 50%6 EtOAc in heptane to afford 2-(3-fluoro-phenyl)-4-

methyl-pyrimidine-5-carboxylic ucid [S-fluoro-3- (3-hydroxy-3-methyl-butyl)-indol-1-vl1]-
amide (330 mg, 61%). MS: 451 (M+H); '"H NMR (300 MHz, CD;OD); § 9.10 (s, 1H). 8.36
(d, 1H), 8.23 (d, LH), 7.55 (m, IH), 7.32 {m. 3H), 7.18 (s, 1H), 7.03 (m. 1H). 3.91 (s, OH,
1H), 2.84 (s, 3H), 2.82 (m. 2H), 1.9! {(m, 2H), 1.31 (s, 6H).

Example 166
4-Mecthyl-2-pyridin-2-yl-pyrimidine-3-carboxvlic acid [5-fluoro-3-(3-hydroxy-3-methyl-

butyl}-indol-1-yl]-amide

P

A solution of 2-(2-pyridyl)-4-methyl-pyrimidine-3-curboxvlic acid (516 mg, 4 mmol) and 4-

(1-amino-3-fluoro-1H-indol-3-v1)- 2-methyl-butan-2-0l (566 mg, 4 nunol) in DMF (5 mL) is
stirred at 50°C for 1 h. The mixture is treated with DMTMM (662 me, 4 mmol) and stirred at
50°C for 1 h. The mixture is diluted with saturated aqueous Na>CO1 (50 mL), and extracted
with EtOAc (3 x 50 mL). The combined organic layer is dried (Na,SQ,). filtcred and
concentrated fn vacuo. The residue is purificd by silica gel chromatography eluting with 4% -

10% MeQOH in DCM to afford 4-mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid [3-

fluore-3-(3-hydroxy-3-methyl-butyl)-indol-1-yl}-amide (450 mg, 44%5). MS: 434 (M+H); 'H
NMR (300 MHz, DMSO-dg): 3 9.25 (s, 1H), 8.81 (d, 1H), 8.47 (d. {H), 8.02 (m, 1H), 7.58 {m.

TH). 7.43 (m, 3H), 7.06 (m, TH), 4.29 (s, OH, 1HY, 2.78 (s, 3H), 2.72 (m. 2H), 1.77 {m,2
120 (s, GH).
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Examplc 167
2-(3-Fluoro-phenvl)-4-methyl-pyrimidine-5-carboxylic agid [5-fluoro-3- (2-pyridin-3-vl-

cthyD-indol-1-vl]- amide

@%s%g@

Step 1: A solution of 5-fluorogramine (576 mg, 3 mmol) and pyridine-3-carboxaldehvde (331

mg, 3 mmol) in MeCN (6 mL) is treated with Bu;P (1.12 mL, 4.5 mmol) and stirred at 90°C
for 24 h. The mixture is concentrated. filtered through a pad of silica gel cluting with 30%

EtOAc in heptanc to afford 5-fluore-3-(2-pyridin-3-yl-vinvl)-1H-indole as a mixture of olefin

isomers, which is used in the next step without further purification.

Step 2: A solution of 5-fluoro-3-(2-pyridin-3-yl-vinyl)-1H-indole (3 mmo!) in MeOH (10
mL} is treated with Pd/C (200 myg) and shaken in a Parr apparatus under 40 atm of H for 18 h.
The mixture s filtered through Celite and the filtrate is concentrated in vacuo. The residue is
purified by silica gel chromatography eluting with 0% - 10% MeOH in DCM to afford 5-
fluoro-3-(2-pyridin-3-vl-cthyl)-1H-indole (360 mg, 50", 2 steps).

Step 3: A suspension of NaH (600 mg, 15 mmol, 60% in mineral oil) in DMF (10 mL) at 0°C

is treated with 3-fluoro-3-(2-pyridin-3-yl-cthyD)-1H-indole (240 mg. 1 mmol) and stirred at

0°C for 0.5 h. The mixture is treated with HOSA (565 mg, 5 mmol) portion wise and warmed
to rt over 2h. The mixture is then poured over ice, filtered through a pad of Celite, and
extracted with EtOAc (3 x 1050 mL). The combined organic layer is dricd (Na:SOy), filtered

and concentrated in vacuo to afford 3-fluoro-3-(2-pyridin-3-yl-cthyl)-indol-1-ylamine, which

is used in the next step without further purification.

Step 4: A solution of 2-(3-fluora-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (232 mg, 1
mmol) and 3-fluoro-3-(2-pyridin-3-yl-cthyl}-indol-1-ylamine (255 mmol} in DMF (10 mL) is
stirred at 50°C for 10 min, The mixture is treated with DMTMM (276 mig, | mmol) and
stirred at 50°C for 0.5 h. The mixture is diluted with saturated aqueous NaaCO1 (50 mb), and
extracted with EtOAc (3 x 50 mL). The combined organic layer is dricd (Na-SO,). filtered
and concentrated in vacio. The residue is purified by triturating in MeOH:H>0 (2:1) to
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afford 2-(3-fluoro-phenyl-4-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3- (2-pyridin-3-
yl-cthyl)-indol-1-y1]- amide (6 mg. 1%). MS: 470 (M=H); 'H NMR (300 MHz, DMSO-dy): 8
9.21 (s, 1H), K51 (m, [H), 8.40 (m, IH), 8.33 (d, 1H), R.19 (d, IH), 7.74 (d. 1H), 7.63 (m,
1H), 7.45 (m, 4H), 7.33 (m, 1H), 7.06 (m, 1H), 3.29 (s, 2H), 3.01 (s, 2H), 2.77 (s, 3H).

Example 168

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-fluore-3-formyl-indol-1-vi)-amide

e 35,

A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-y!)-

amide (250 mg, 0.55 mmol) in H>0 (5.5 mL) s treated with DDQ (369 mg, 1.6 mmol) in
EtOAc (0.5 mL), and stirred at vt for 2 h. The mixture is diluted with EtOAc (50 mL), washed
with brine (50 mL), and extracted with saturated aqueous NaHCO, (3 x 50 mL). The aqucous
layer is acidified to pH 2 with HCl (conc.) and washed with Et-O (50 mL). The aqueous layer
is neutralized with 10% aqueous NaOH and extracted with EtOAc (3 x 50 mL). The
combined organic fayer is dried (Na,SO,). filtered and concentrated in vacin. The residue is

purified by triturating in Et:0 to afford 4-methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid

(5-fluoro-3-formyl-indol-1-yl)-amide (87 mg, 43%). MS: 376 (M+H), 'H NMR (300 MHz,

DMSO-di): & 12.53 (s. NH, [H), 10.00 (s, 1H), 9.34 (m, 1H), 881 (m, [H), §.66 (s, TH). 848
{m, THY 8.04 (m, 1H), 7.86 (m, 1H), 7.72 (m, 1H), 7.61 (m, 1H), 7.27 (m, 1H). 2.80 (s, 3H).

Example 169

S-Fluoro-1-[(4-methyi-2-pyridin-2-yi-pyrimidine-5-carbonyl)-amino]-1 H-indole-3-carboxvlic

cid

o)
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Step 1: A solution of 5-fluoro-1H-indole-3-carboxylic actd methyl ester (510 mg, 2.6 mmol)
it NMP (6.5 mL) at rt 1s treated with KOz-Bu (342 mg, 2.9 mmol) and stirved at 1t for 0.5 h.
A solution of O-amino-4-nitrobenzoic acid (558 my, 3.0 mmob) in NMP (2.5 mL) is added
and the mixture is stirred for 3 ©i. The mixture is diluted with EtOAc (50 mL) and washed
with 10%« aqucous NaHCO: (50 mL). The organic layer is scparated, dried (Na.SQy), filtered

and concentrated in vacuo to afford 1-amino-5-fluoro-1H-indole-3-carboxvlic acid methvyl

ester, which is used in the next step without further purification.

Step 20 A solution of 2-(2-pyridyl)-4-methyl-pyrimidine-3-carboxylic ucid (559 mg, 2.6
mmol) and I-amino-3-fluoro-1H-indole-3-carboxylic acid methyl cster (540 mg, 2.6 mmol) in
DMF (25 mL) is stirred at 50°C for 0.5 h. The mixture is treated with DMTMM (718 mg, 2.6
mmol) and stirred at 50°C for 1 h. The mixture is diluted with saturated aqueous Na»COs (50
ml), and extracted with EtOAc (3 x 50 mL). The combined organic layer is dried (Na.SO,),
filtered and concentrated in vacuo. The residue is puritied by silica gel chromatography

etuting with 1% - 10% MeOH in DCM 1o afford 5-fluoro-1-[(4-methyl-2-pyridin-2-yl-

pyrimidine-5-carbonyl)-amino]-1 H-indole-3-carboxvlic acid methyl ester.

Step 3: A solution of 5-fluoro-1-[(4-methyl-2-pyridin-2-yl-pyrimidine-3-carbonyl)-amino]-
1H-indole-3-carboxylic acid methyl ester (2.6 mmol) in MeOH (10 mL) is treated with an
aqueous solution of KOH (500 mg, 8.9 mmol) in H.O (200 mL) and heated at reflux for 2 h.
The mixture is diluted with EtOAc (50 mL) and cxtracted with 1% aqueous KOH (3 x 50
mL). The combined aqueous layer is neutralized with HCI {conc.), and the precipitate is

collected by filtration and dried in vacuo to afford 5-fluoro-1-[(4-methyl-2-pyridin-2-y]-

pyrimiding-5-carbonyl)-amino]- I H-indole-3-carboxvlic acid (195 mg, 199, 3 stenps). MS:
392 (M-+H); '"H NMR (300 MHz, DMSO-d): & 12,44 (s, OH, 1H), 12.31 (s, NH, 1H), 9.31 (s,

TH), 881 (d, TH), 8.48 (d, 1H), 8.35 (s, 1H), 8.03 (m, 1H), 7.77 (m, [H). 7.6 (m, 2H, 7.19
{m, 1H), 2.79 (s, 3H).

Example 170

4-Methyl-2-pvridin-2-yl-pyrimidine-5-carboxvlic acid (5-fluoro-3-hydroxymethyl-indol-1-y!)-

amide
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A solution of 4-mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-formyl-indol-
I-yD-amide (230 meg, 0.614 mmol) in MeOH (10 mL) is treated with NaBHy (233 my, 6.14
mmol) and stirred at 1t for 1 h. The mixture is diluted with EtOAc (50 mL) and H-0,
neutralized with HCl (conc.), and extracted with EtOAc (3 x 30 mL). The combined organic
layer is dried (Na;SOy), filtered and concentrated /n vacue. The residue is purified by
preparative reverse-phase HPLC eluting with 20% - 100%6 MeCN in H,0 to afford 4-mcthyl-
2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-hydroxymethyl-indol-1-yl}-amide (90
mg, 826). MS: 378 (M+H); 'H NMR (300 MHz, DMSO-dg): 8 11.92 (s, NH, 1H), 9.27 (s.
[H), 8ST(d, TH), 847 (d, [H), 8.05 (m, IH). 7.61 (m, 1H), 7.44 (m. 3H), 7.10 (m, 1H), 5.00
(t, OH, 1H). 4.66 (d, 2H). 2.78 (s, 3H).

Example 171
4-Methyl-[2.2']bipyrimidinyi-5-carboxylic acid [5-flugro-3-(3-hydroxy-3-methyl-buty})-indol-

1-yl]-amide

A solution of 4-methyl-[2,2'bipyrimidinyl-5-carboxylic acid (300 mg. 1.38 mmol) and 4- (1-
amino-5-fluoro-1H-indol-3-y1)- 2-methyl-butan-2-ol (325 mg. 1.38 mmol) in DMF (5 mL) is
stirred at 50°C for 1 h. The mixture is treated with DMTMM (380 mg, 1.38 mmol) and stirred
at 50°C for 2 h. The mixture is diluted with saturated aqueous Na-CO1 (30 mL), and extracted
with EtOAc (3 x 50 mL). The combined organic layer is dricd {Na.SO,), filtered and
concentrated iz vacuo. The residue is purified by silica gel chromatography eluting with 0% -

7% MeOH in DCM to afford 4-methy!-[2 2'Ibipyrimidinyl-S-¢ arboxylic acid [5-fluoro-3-(3-

hydroxy-3-methyl-butyl)-indol- I -yl]-amide (200 mg, 33%). MS: 435 (M+H); H NMR (300
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MHz, CD;0OD): 8 9.26 (s, 1H), 9.09 (d, 2H), 7.70 (t, LH), 7.29 (m. 2H), 7.22 (s, 1H). 7.01 (m,
TH), 2.90 (s, 3H), 2.82 (m, 2H), 1.91 (m. 2H), 1.31 (s, 6H).

Example 172

5 4-Methyl-2-thiazol-2-vl-pyrimidine-5-carboxylic acid [3-fluoro-3-(3-hydroxy-3-methyl-

buty)-indol-1-yl[]-amide

OH
S N @)
pS Bl
N N= NN
H
F

A solution of 4-methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid (300 mg, 1.36 mmol) and

4-(1-amino-5-tfluoro-1 H-indol-3-yh- 2-methyl-butan-2-ol (325 mg, 1.38 mmol) in DMF (5
10 mL) is stirred at 50°C for 1 h, The mixture is treated with DMTMM (380 mg, 1.38 mmol)
and stured at 50°C for 2 h. The mixture 1s diluted with saturated aqueous Na>CO: (50 mL).
and extracted with EtOAc¢ (3 x 50 mL). The combined organic layer is dried (Na.SOy),
filtered and concentrated in vicio. The residue is purified by silica gel chromatography

cluting with 0% - 7% MeQOH in DCM to afford 4-methy]-2-thiazol-2-yl-pyrimidine-3-

15 carboxylic acid [3-fluoro-3-(3-hydroxy-3-methyl-butyl)-indol-1-y!}-amide (155 my. 26"%).
MS: 440 (M+H); 'H NMR (300 MHz, DMSO-dg): § 9.22 (s, TH), 8.14 (d, 1H), 8.08 (d, 1H),

7.40 (m. 3H), 7.06 (m, [H), 4.31 (s, OH, 1H), 2.76 (s, 3H). 2.71 (m, 2H). 1.77 {(m, 2H), 1.20
(s, 6H). ICs5y = 5 nM.

20 Example 173
2-(3-Fluoro-phenvl)-4-methyl-pyrimidine-S-carboxylic acid (3-ethy]-3-triflupromethyl-indol-
1-yl}-amide
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Step [: A solution of 2~iodo-4-trifluoromethyl-phenytamine (10 g, 34.8 mmol) in DCM (100
mL) is treated with TFAA (5.55 mL. 41.8 mmol) and pyridine (3.4 mL, 41.8 mmol), und
stirred at rt for 1 h. The mixture 18 diluted with H>O (150 mL), and extracted with DCM (3 x

150 mL). The combined organic layer is dricd (Na2SO,). filtered and concentrated in vacuo.

wn

The residue is diluted with MeCN (100 mL). treated with frans-crotyl bromide (5.4 mL, 52.2
mmol) and KoCO: (9.6 g, 69.6 mmol). and heated at retlux for 2 h. The mixture is cooled,
filtered through a pad of Celite and concentrated. The residue is purified by silica gel

chromatography cluting with 0% - 10%. EtOAc in heptane to afford N-but-2-enyl-2,2.2-

trifluoro-N-(2-iodo-4-trifluoromethyl-phenyl)-acetamide (12.7 g, §84%0). MS: 438 (M+H). 'H
10 NMR (300 MHz, CDCl;): 8 8.18 (s, 1H), 7.67 (s, TH), 7.26 (m, 1H), 5.52 (m, 2H), 4.88 (m,
IH), 3.51 (m, 1H). 1.68 (d. 3H).

Step 20 A solution of N-but-2-cnyl-2,2,2-trifluoro-N-(2-iodo-4-trifluoromethyl-phenyl)-
acetamide (12.7 g. 29 mmol) in DMF (60 ml.) is treated with n-BuyNCL(R.8 . 32 mmol),

15 Pd(OAc): (131 mg, 0.58 mmol), and stirred at 100°C for 2 h. The mixture is cooled to rt,
diluted with EtOAc (150 mL), filtered through a pad of silica gel, and washed with 1 M HClI
(150 mL). The organic layer is separated, dried (Na:SQy). filtered and concentrated in vacuo.
The residue is purified by silica gel chromatography cluting with 10% - 30% EtOAc in
heptane to afford 3-ethyl-5-triftuoromethyl-1H-indole (2.6 g, 42%). MS: 214 (M+H); 'H

20 NMR (300 MHz, CDCl:): & 8.08 (s, NH, 1H). 7.89 (s, 1H), 7.41 (m, 2H), 7.07 (m, 1H), 2.81
(q. 2H). 1.34 (. 3H).

Step 3: A suspension of NaH (7 g. 176 mmol, 60%, in mineral oil) in DMF (50 mL) at 0°C is
treated with 3-ethyl-5-trifluoromethyl-1H-indole (2.4 g, 11.3 mmol)and stirred at 0°C for | h.
25 The mixture is treated with HOSA (6.6 g, 59 mmol) portion wisc and warmed to rt over 2 h.
The mixture is then poured over ice, filtered through a pad of Celite, and extracted with
EtOAc (3 x 150 mL). The combined organic layer is dried (Na»-SOy). filtered and concentrated

in vacuo. The residuc is purified by silica gel chromatography eluting with 10%5 - 50% EtQAc

in heptane to afford 3-gthyl-5-trifluoromethyl-indol-1-ylamine (1.3 g. 50%). MS: 229 (M+-H);
30 'H NMR (300 MHz. CDCla): 8 7.84 (s. TH), 7.45 (s, 2HY, 7.02 (s, 1H), 4.74 (s, NH», 2H), 2.77
(q, 2ZHY 1.31 (1. 3H).
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Step 4: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (232 mg,
1.0 mmol) and 3-ethyl-5-trifluoromethyl-indol-1-ylamine (228 mg, 1 mmol) in DMF (5 mL)
ts stirred at 50°C for [ h. The nuxture (s treated with DMTMM (276 mg, | mmol) and stirred
at 50°C for 2 h. The mixture is diluted with saturated aqueous NaCQs (5 mL) and stirred for
5 min. The precipitate is collected by filtration and dried in vacwo to afford 2-(3-fluoro-
phenyh-4-methyl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethyl-indoi-1-vi}-amide
(240 mg, 54%). MS: 443 (M+H): "H NMR (300 MHz, DMSO-d¢): 3 9.24 (s, 1H), 8.34 (d,
1H), 8.26 (d, 1H), 8.19 (s, TH), 7.58 (m, 2H). 742 (m, 3H), 2.84 (g, 2H), 2.78 (s, 3H), 1.31 (4,
3H).

Example 174
4-Methyl-2-pyridin-2-yl-pyrimiding-5-carboxylic acid (3-ethyl-5-trifluoromethyl-indol-1-y1)-

amide
o F
= N ]
N N

| H F

o

| S N
_N

A solution of 2-(2-pyridyh)-4-methyl-pyrimidine-5-carboxylic acid {215 mg, | mmo!) and 3-
cthyl-5-trifluoromethyl-indol-1-ylamine (228 mg, I mmol) in DMF (5 mL) is stitred at 50°C
for I h. The mixture is treated with DMTMM (276 mg, 1 mmol) and stirred at 50°C for 2 h,
The mixture is diluted with saturated aqucous Na»COa (5 mL) and stirred for 5 min. The

precipitate 1s collected by filtration and dried /o vacuo to atford 4-methyl-2-pyridin-2-yl-
Y

pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromcthyl-indol-1-yl}-amide (235 myg, 55%).
MS: 426 (M+H); 'H NMR (300 MHz, DMSO-ds): 5 9.28 (s, 1H), 8.81 (d. 1H), 848 (d. IH),
8.03 (m, IH), 7.99 (s, 1H), 7.60 (m, 4H}, 2.82 (q, 2H). 2.79 (s, 3H), 1.31 (t, 3H).

Example 175

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethy!-indol-1-y1)-

amide
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A solution of 4-methyl-2-thtuzol-2-yl-pyrimidine-3-carboxylic acid (221 mg, 1 mmol) and 3-

cthyl-5-trifluoromethyl-indol-1-ylamine (228 mg, 1 mmol) in DMF (5 mL) is stirred at 30°C

for T h. The mixture is treated with DMTMM (276 my, 1 mmol) and stirred at 50°C for 2 h.
5 The mixture is diluted with saturated aqueous NaCO: (5 mL) and stirred for S min. The

preeipitate is collected by filtration and dricd /n vacuro to afford d4-methyl-2-thiazol-2-vl1-

pyrimidine-5S-carboxylic acid (3-cthyl-5-trifluoromethyl-indol-1-y1)-amidg (250 mg, 58%).

MS: 432 (M+H): '"H NMR (300 MHz. DMSO-dq): 8 12.07 (s, NH, 1H), 9.25(s. I1H), 8.15 (d.
1H), .09 (d, 1H), 7.99 (s, 1H), 7.68 (d, 1H), 7.51 (m, 2H), 2.77 (s, 3H), 2.74 (g, 2H). 1.29 (4,
10 3HH.

Example 176
+-Methyl-[2 2 Tbipyrimidinyl-5-carboxvlic acid (3-cthyl-3-trifluoromethyl-indol-1-y1)-amide

15 A solution of 4-methyl-[2,2]bipyrimidinyl-S-carboxylic acid (216 mg, 1 mmo!) and and 3~
ethyl-5-trifluoromethyl-indol-1-ylamine (228 mg, | mmol) in DMF (5 mL) is stirred at 50°C
for I h. The mixture is treated with DMTMM (276 mg. 1 mmol) and stirred at 50°C for 2 h.
The mixture is diluted with saturated aqueous Na:COs (5 mL) and stirred for 5 min. The
precipitate is collected by filtration and dried in vacuo. The solid is triturated in Et-O to

20 afford 4-mcthyl-[2,2"Tbipyrimidinyl-3-carboxylic acid {3-ethyl-3-trifluoromethyl-indol-1-y1)-

amide (100 mg, 23%). MS: 427 (M-+H): 'H NMR (300 MHz, DMSQO-dg): 6 12.11 (s, NH,
THY. 932 (s, THY, 9.07 (d, 2H), 8.00 (s, 1H), 7.69 (m. 2H), 7.53 (m. 2H), 2.80 (q. 2H), 2.79 (s,
3H) 131 (t, 3H). ICs, = 8 nM.
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Example 177

2-(3-Fluoro-phenvl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-

indol-1-yh-amide
0 =
N
H F
B Fk
N

5 Step 1 A solution of 2-bromo-4-trifluoromethoxy-phenylamine (7.6 g, 29.7 mmal) in DCM

(60 mL) 1s treated with TFAA (5 mL, 35.6 mmol) and pyndine (2.87 mL. 35.6 mmol), and

F

stirred at rt overnight. The mixture is diluted with H.O {150 mL), and extructed with DCM (3
x 150 mL). The combined organic layer is dried (Na:SQy), filtered and concentrated /n vacuo.
The residue 1s diluted with McCN (60 mL), treated with rrns-croty! bromide (4.6 mL, 44.5

10 mmol) and KzCO; (8.1 g, 59 mmol), heated at retlux for 1 h, and then stirred at 1t for 2 h. The
mixture is filtered through a pad of Celite and the filtrate is concentrated. The residuc is

urified by silica gel chromatography eluting with 0% - 13%, EtOAc in heptane to atford N-(2-
P ) g grapiy g p

bromo-+-trifluoromethoxy-phenvl)-N-but-2-enyl-2 .2 2-trifluoro-acctamide (10.5 ¢, 87%).
MS: 406 (M+): 'H NMR (300 MHz, CDCl1): 8 7.56 (s, 1H), 7.22 {m, 2H), 5.52 (m, 2H), 4.86
(m, 1H), 3.57 (m, 1H), 1.65(d, 3H).

._..
e

Step 20 A solution of N-(2-bromo-4-trifluoromethoxy-phenyl)-~N-but-2-enyl-2,2 2-trifluoro-

acctamide (10 ¢, 24.7 mmot) in DMF (50 mL) is treated with #-BuyNCI (7.5 g, 27.2 mimol),

Pd(OAc): (221 mg, 0.98 mmol), and stirred at 100°C for 1 h. H-O (10 mL) is added, and the
20 mixture is cooled to rt, filtered through a pad of silica gel. The filtrate is extracted with

heptane (3 x 50 mL). The combined organic layer is dried (Na-SO.). filtered and concentrated

in vacuo. The residue is purified by silica gel chromatography eluting with 0% - 25% EtOAc

in heptane to afford 3-cthyl-5-trifluoromethoxy-1H-indole (3.1 g, 55%). MS: 230 (M+H); 'H
NMR (300 MHz, CDCl:): 8 7.97 (s, NH, 1H), 7.44 (s, 1H), 7.29 (m, 1H), 7.07 (m, 2H), 2.77
Al (q, 2H), 1.32 (t, 3H).

Step 3: A suspension of NaH (7.9 g, 197 mmol, 60% in mincral oil) in DMF (60 mL) at 0°C

is treated with 3-cthyl-53-trifluoromethoxy-1H-indole (3 g, 13.1 mmol) and stirred at 0°C for |
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h. The mixturc is treated with HOSA (7.4 g, 65.5 mmol) portion wise and warmed to rt over
2h. The mixture is then poured over ice and filtered through a pad of Celite. The filtrate is
extracted with heptane (3 x 50 mL). The combined organic layer is dried (Na.SQ.), filtered
and concentrated /n vacuo. The residue is purified by silica gel chromatography eluting with
10°4 - 30% EtOAc in heptane to afford 3-ethvl-5-trifluoromethoxy-indol-1-ylamine (2.05 g,
64%%5). MS: 245 (M+H): 'H NMR (300 MHz, CDCl3): & 7.37 (m. 2H). 7.11 (m, 1H), 7.00 (s,
1HY. 4.72 (s, NH:. 2H), 2.73 (g, 2H). 1.29 (t. 3H).

Step 4 A solution of 2-(3-fluoro-phenyD-4-methyl-pyrimidine-5-carboxylic acid (250 mg,
1.1 mmol) and 3-ethyl-5-trifluoromethoxy-indol-1-ylanine (244 mg, 1 mmol) in DMF (5 mL)
is stirred at 50°C for I h. The mixture is treated with DMTMM (276 mg, | mmol) and stirred
at 50°C for | h. The mixture is diluted with saturated aqueous Na-COs {5 mL)Y and stirred for
10 min. The precipitate is collected by filtration, washed with H,O (50 mL) and heptane (50

ml), and dried in vacuo to afford 2-(3-fluoro-phenyl)-d-methyl-pyrimidine-5-carboxylic acid

(3-cthyl-5-trifluoromethoxy-indol- I -yl)-amide (270 mg, 59%6). MS: 459 (M+H); 'H NMR
{300 MHz, CDC13): 8 11.51 {s, NH. 1H), 9.08 (s, TH), 8.35 (d, TH), 8.24 (d. 1H), 7.48 (m,
2H), 7.22 (m, 2H), 7.11 (m, 2H), 2.85 (s, 3H), 2.80 (q, 2H), 1.35 (t, 3H),

Example 178
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethoxv-indal-1-

yh-amide

o
N 0
N™ ™ N
o8 bﬁ
RN N/ FFE
| =N

A solution of 2-(2Z-pyridyD)-4-methyl-pyrimidine-5-carboxylic acid (250 mg, 1.1 mmol) and 3-

cthyl-5-tritluoromethoxy-indol-1-ylamine (244 mg, 1.0 mmol) in DMF (5 mL) is stirred at
50°C for 1 h. The mixture is treated with DMTMM (276 mg, 1.0 mmol) and stirred at 50°C
for I . The mixture is diluted with saturated aqueous Na»CO=x (5 mL) and stirred for 10 min,
The precipitate is collected by filtration, washed with H-0 (50 mL) and heptane (50 ml), and

dricd in vacue to afford 4-methy -2-pyridin-2-yl-pyrimidine-S-carboxylic acid (3-ethyl-3-

trifluoromethoxy-indol-1-yl)-amide (300 mg, 68%:). MS: 442 (M+H): '"H NMR (300 MHz,
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DMSO-d;): 8 9.27 (s, 1H). 8.81 (d. 1H). 8.47 (d. 1H), 803 (m, 1H). 7.57 (in. 3H). 7.47 (s,
IH), 721 {d, TH), 2.78 (8, 3H). 2.74 (q, 2H). 1.29 (1, 3H).

Example 179
4-Methyl-[2.2'Tbipyrimidinyl-5-carboxylic acid (3-cthyl-5-trifluoromethoxy-indol- 1 -v}-amide

wjﬁ*g%}k
@7\1/]\!( FF

A solution of 4-methyl-[2.2"]bipyrimidinyl-5-carboxylic acid (250 mg, 1.1 mmol) and 3-ethyl-
5-trifluoromethoxy-indol-1-ylamine (244 mg, 1 mmol) in DMF (5 mL) iy stirred at 50°C for ]
. The mixture is treated with DMTMM (276 mg, 1.0 mmol) and stirred at 30°C for 1 h. The
mixture is diluted with saturated aqueous NaoCO: (5 mL) and stirred for 10 min. The
preetpitate is collected by filtration, washed with H>O (30 mL) and heptane (50 mL), and
dried in vacuo to afford 4-methy!-[2 2'bipyrimidinyl-5-carboxylic acid {3-ethyl-5-
trifluoromethoxy-indol-1-yl}-amide {130 mg. 29%). MS: 443 (M+H); '"H NMR (300 MHz,
DMSO-de): 8 9.25 (s, TH), 9.05 (d, 2H), 7.69 (t. 1H), 7.64 (s, [H), 7.54 (m, 2H), 7.14 (d, 1 H),
2.80 (s, 3H), 2.76 (q. 2H), 1.29 (t, 3H).

Example 180

4-Methyl-2-thiazol-2-vI-pyrimidine-3-carboxvlic acid {3-ethyl-3-trifluoromethoxv-indol-1-

vD-amide

o) =
SERTAT
G*N” o
N

A solution of 4-methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (250 mg, 1.1 mmol) and
3-ethyl-5-trifluoromethoxy-indol-1-ylamine (244 mg, 1.0 mmol) in DMF (5 mL) is stirred at
50°C for 1 h. The mixture is treated with DMTMM (276 mg, 1.0 mmol) and stirred at 50°C

for 1 h. The mixture is diluted with saturated aqueous NaaCO: (5 mL) and stirred for 10 min.
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The precipitate 1s collected by filtration, washed with H-0O (50 mL) and heptane (50 mL). and
dried in vacuo to afford 4-methvl-2-thtazol-2-vl-pyrimidine-S-carboxvylic acid (3-ethyl-5-
trifluoromethoxy-indol- 1-yl)-amide (250 mg, 56%). MS: 448 (M+H): 'H NMR (300 MHz.
DMSO-de): 6 9.23 (s, TH). 8.15 (m, [H), 8.09 (m, 1H), 7.55 (m, 2H), 7.4K (s, 1H), 7.19 (d.

s THY, 278 (s, 3H). 271 (m, 2H), 1.29 (¢, 3H). '

Examplc 1¥1
2-(3-Fluoro-phenvl)-4-methyl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol-1-v|)-

amide
o —
N
NT ™ N
/\/“\ ;
o
- N F
V i
P
10 F

Step 1: A suspension of NaH (6.5 g, 162 mmol, 60°% in mineral oil) in DMF (54 mL) at 0°C
is treated with 6-trifluoromethylindole (2.0 ¢, 10.8 mmol) and stirred at 0°C for 0.5 h. The
mixture 18 treated with HOSA (6.1 g. 54 mmol) portion wise and warmed to rt over 2h. The
mixture is then poured over ice and filtered through a pad of Celite. The filtrate is extracted

15 with EtzO (3 x 30 mL). The combined organic layer is dricd (Na>SO,), filtered and
concentrated in vuewo. The residue is purified by silica gel chromatography eluting with 10°% -
304 EtOAc in heptane to afford 6-trifluoromethyl-indoi-1-ylamine (1.79 g, 83%4). MS: 201
(M+H); 'H NMR (300 MHz, CDCl,): 8 7.74 (s, 1H), 7.67 (d. 1H), 7.35 (d. 1H), 7.30 (m. LH},
6.45{d. 1H). 4.83 (s, NH2, 2H).

20
Step 2: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic ucid (27% mg,
1.2 mmol) and 6-trifluoromethyl-indol-1-ylamine (200 mg, | mmol) in DMF (5 mL) is stirred
at 50°C for 0.5 h. The mixture is treated with DMTMM (290 mg. 1.05 mmol) and stirred at

50°C for 1 h. The mixture is diluted with saturated aqueous NaaCOs (5 mL) and extracted

[gS]
n

with EtOA¢ (3 x 50 mL). The combined organic layer is dried (Na.SO;). filtered and
concentrated iin vacyo. The residue is triturated with Et,O/heptanc overnight. The precipitate
1s collected by filtration, washed with H:0 (50 mL) and heptane (30 mL), and dried in vacuo
to afford 2-( 3-fuoro-phenyD-4-methyl-pvrimidine-5-carboxvlic acid (O-trifluoromethyl-indol-

1-vl)-amide (180 mg. 44%). MS: 415 (M+H); '"H NMR (300 MHz, DMSO-de): & 12.09 (s,
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NH. 1H), 9.33 (s, TH), 8.35 (d, 1H), 8.20 (d, 1H). 7.90 (s, 1H), 7.79 (m, 2H), 7.65 (m, 1H),
T.46 (m, 2H), 6.74 (d, 1H}, 2.79 (s, 3H).

Example 182
4-Mcthyl-2-pyridin-2-yl-pyrimidinc-5-carboxylic acid (6-trifluoromethyl-indol-1-yD)-amide

T,

A solution of 2-(2-pyridyl)-4-methyl-pyrimidine-5-carboxylic acid (258 mg, 1.2 mmol) and 6-

trifluoromethyl-indol-1-ylaminc (200 mg, I mmol) in DMF (5 mL) is stirred at 50°C for 0.5 h.
The mixture is treated with DMTMM (290 mg, 1.05 mmol) and stirred at 50°C for 1 h. The
mixture is dituted with saturated aqueous Na>COsx (5 mL) and cxtracted with EtOAc (3 x 50
mL). The combined orgunic layer is dried (Na»SQy), filtered and concentrated /s vacue. The
residuc is triturated with Et:O/heptane overnight. The precipitate is collected by filtration,
washed with H;O (50 mL) and heptane (50 mL), and dried in vacwo to afford 3-methyl-2-
pyridin-2-yl-pyrimidine-5-carboxvlic acid (6-trifluoromethyl-indol-t-y)-amide (160 mg,
40%). MS: 398 (M+H): "H NMR (300 MHz, DMSO-ds): 8 12.13 (s, NH, 1H), 9.36 (s. 1H),
8.82 (d, 1H), 8.48 (d, 1H), 8.04 (m, 1H), 7.83 (m, 3H), 7.60 (m, 1H), 7.44 (d, 1H), 6.74 (d,
1H), 2.80 (s, 3H).

Example 183

4-Methyl-2-thtazol-2-vl-pyrimidine-5S-carboxylic acid (6-trifluoromethyi-indol-1-yh)-amide

A solution of +-mcthyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (265 mg, 1.2 mmol) and
6-trifluoromethyl-indol-1-ylamine (200 mg, § mmol) in DMF (5 mL) is stirred at 50°C for 0.5
h. The mixture is trcated with DMTMM (290 mg, 1.05 mmol) and stirred at 50°C for 1 h.
The mixture is diluted with saturated aqueous Na»COs (5 mL) and extracted with EtOAc (3x

50 mL). The combined organic layer is dried (Na.SOy), filtered and concentrated in vucio.
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The residue is triturated with EtO/heptane overnight. ‘The precipitate is collected by
filtration, washed with H,O (50 mL) and heptane (50 mL), and dricd in vacuo to afford 4-
methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol-1-yl)-amide (160
mg, 40%). MS: 404 (M+H): '"H NMR (300 MHz, DMSO-d¢): 8 12.12 (s, NH, 1H), 9.33 (s,
1H), 8.15 (d, 1H), 8.05 (d, 1H), 7.91 (s, 1H), 7.79 (m, 2H), 7.44 (m, 1H), 6.73 (d, 1H), 2.77 (s,
3H).

Example 184
4-Methyl-[2.2Tbipyrimidinyl-5-carboxylic acid (6-trifluoromethyl-indol-1-yD-amide

A solution of 4-methyl-[2,2"Tbipyrimidinyl-5-carboxylic acid (259 mg, .2 mmol) and 6-
trifluoromethyl-indol- I-ylamine (200 mg, | mmol) in DMF (5 mL.) is stirrcd at S0°C for 0.5 h.
The mixture is treated with DMTMM (290 mg, 1.05 mmol) and stirred at 50°C for 1 h. The
mixture is diJuted with saturated aqueous NaxCO:x (5 mL) und extracted with EtOAc¢ (3 x 50
mLl). The combined organic layer is dried (Na,S0Oy4), filtered and concentrated in vacuo. The
residuc s triturated with Et,O/heptanc overnight. The preeipitate is colleeted by filtration,

washed with H,O (50 mL) and heptane (50 mL), and dried in vacuo ta afford 4-methyl-

{2.2'bipyrimidinyl-5-carboxylic acid (6-trifluoromethyl-indol-1-yi)-amide (100 myg, 25%).
MS: 399 (M+H), 'H NMR (300 MHz. DMSO-ds): & 12.16 (s, NH, 1H), 9.39 (s, 1H), 9.06 (d,
2H), 792 (s. 1HY, 7.81 (m, 2H), 7.70 (1, 1H), 7.44 (d, 1H), 6.74 (d, 1H), 2.79 (s, 3H).

Examplec 183

2-(3-Fluoro-pheny!}-4-methyl-pyrimidine-3-carboxylic acid (3-ethyl-3-trifluocromethyl-

pyrrolo[3,2-blpyridin-1-vI}-amide




10

to
A

04

WO 2008/121670 PCT/US2008/058347
~179-

Step 11 A solutien of 2-iodo-6-trifluoromethyl-pyridin-3-ylamine (5.09 ¢, 17.7 mmol) in
DCM (50 mL) is treated with TFAA (3 mL, 21.2 mmol) and pyridine (1.7 mL, 21.2 mmol),
and stirred at tt for [ h. The mixture 18 diluted with H>O {150 mL), and extracted with DCM
(3 x 130 mL). The combined orgunic layer is dried (Na.SQ,), filtered and concentrated in
vaciio. The residuc ts diluted with MeCN (50 mL), treated with trans-crotyl bromide (2.8 mL,
26.6 mmol) and K-COz (4.7 . 34.4 mmol)., and heated at reflux for 2 h. The mixture is
filtered through a pad of Celite. The filtrate 1s concentrated /n vucio. The residue is purified
by silica gel chromatography cluting with 0% - 25% EtOAc in heptane to afford N-but-2-¢nyl-
2.2.2-trifluoro-N-{ 2-iodo-6-trifluoromethyl-pyridin-3-y) -acctamide (5.5 g, 71%4). MS: 439
(M+H); 'H NMR (300 MHz, CDCl3): 8 7.71 (d, 1H), 7.53(d, 1H). 5.52 (m, 2H), 4.98 (i,
TH), 3.58 (m, IH), 1.68 (d, 3H).

Step 20 Asolution of A-but-2-enyl-2.2.2-trifluoro-N-(2-iodo-6-trifluoromethyl-pyridin-3-yl) -
acetamide (5.2 ¢, 11.9 mmol) in DMF (24 mL) is trcated with #-BuyNCl1 (3.6 g, 13.1 mmol),
Pd{OAc)> (107 mg, 0.48 mmol), and stirred at 100°C for 1 h. H-0 (10 mL) 1s added. and the
mixture is cooled to rt and filtered through a pad of silica gel. The filtrate is extracted with
FtOAc/heptane (3 x 50 mL) (1:1). The combined organic layer is dried (Na-SQy), filtered and
concentrated in vacuo. The residuc is purified by silica gel chromatography eluting with 5% -

50% EtOAc in heptane to afford 3-cthyl-5-trifluoromethyl-1H-pyrrolo[3,2-b]pyridine (2.2 &,

8605). MS: 215 (M+H): 'H NMR (300 MHz, CDCl1): 8 8.24 (s, NH. IH), 7.73 (d, 1H), 7.50
(d, TH). 7.34 (d, 1H)., 2.93 (g, 2H), 1.36 (1. 3H).

Step 3: A suspension of NaH (4.65 g, 116 mmol. 60% in mineral oil) in DMF (40 mL) at 0°C
s treated with 3-cthyl-5-trifluoromethyl-1H-pyrrolof[3.2-b]pyridine (2 g, 7.75 mmol) and
stirred at 0°C for 1 h. The mixture is treated with HOSA (4.4 g, 3%.% mmol) portion wise and
warmed to rt over 2h. The mixture is then poured over ice, treated with solid NH,C1 (3 ),
and filtered through a pad of Celite. The filtrate is extracted with EO (3 x 150 mL). The
combined orgunic layer is dried (Nu,S0Oy), filtered and concentrated i vacro. The residue is

purificd by sitica gel chromatography eluting with 30%5 - 5045 EtOAc in heptanc to afford 3-

cthyl-5-triflucromethyl-pyrrolo[3,2-blpyridin-1-ylamine (1.5 g, 84%%). MS: 230 (M+H): 'H
NMR (300 MHz, DMSO-d«): § 7.97 (d. 1H), 7.59 (d, 1H), 7.54 (s, IH), 6.12 (s, NHa, 2H),
278 (q. 2H), 1.28 (t, 3H).
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Step 4: A solution of 2-(3-fluoro-phenyl)-d-methyl-pyrimidine-S-carboxylic acid (278 my,

1.1 mmol) and 3-ethyl-3-trifluoromethyi-pyrrolo[3,2-b]pyridin-1-yiamine (230 mg, | mmol}
in DMFE (5 mL) s stirred at 50°C for 1 h. The mixture is treated with DMTMM (290 mg, 1.05
mmol} and stirred at 50°C overnight. The mixture iIs diluted with saturated aqueous NaoCO;
(5 mL) and stirred for 10 min. The precipitate is collected by filtration, washed with H-O (50

mL) and heptane (50 mL), and dried /n vacro to afford 2-(3-fluoro-phenyl)-4-methyi-

pyrimidine-5-carboxylic acid (3-ethyl-3-triflugromethyl-pyrrofo[3.2-bipvridin-1-yD-amide
(195 mg. 4425). MS: 444 (M+H); 'H NMR (300 MHz, DMSO-dg)}: 3 12.16 (s, NH, 1H). 9.28
(s, 1H), 8.34 (d, 1H), &.18 (m, 2H), 7.86 (s, 1H), 7.65 (m. 2H), 7.45 (m. IH). 2.83 (. 2H),
278 (s, 3H), 1.35 (1, 3H).

Example 1X6

4-Methyvl-2-pyridin-2-yl-pyrimidine-3-carboxvlic acid (3-cthyl-5-trifluoromethyl-pyrrolof 3.2~

blpvridin-1-yD-amide

=N

A solution of 2-(2-pyridyl)-4-methyl-pyrimidine-5-carboxylic acid (258 mg. 1.1 mmol) and 3-
cthyl-5-trifluoromethyl-pyrrolo[3,2-b]pyridin- [ -ylamine (230 mg, 1.0 mmal) in DMF (5 mL)
is stirred at 50°C for 1 h. The mixture is treated with DMTMM (290 myg, 1.03 mmol) and
stirred at 30°C overnight. The mixture is diluted with saturated aqueous NasCOs (5 mL) and
stirred for 10 min. The precipitate is collected by filtration, washed with H-0O (50 mL) and

heptane (50 mL), and dried in vucuro to afford 4-methyl-2-pyridin-2-yl-pyrimiding-5-

carboxylic acid (3-cthyl-5-trifluoromethyl-pyrrole]3.2-b]pyridin-1-y)-amide (175 my, 41%).
MS: 427 (M+H), 'H NMR (300 MHz, DMSO-ds): & 12.1§ (s. NH. tH). 9.31 (s, 1H), §.80 (d,
IH), R.45 (d, 1H), 8.16 (d, IH), 801 (m, 1H), 7.8R (s, 1H), 7.72 (d, 1H), 7.59 (m, 1H), 2.8] (q,
2H) 279 (s 3HD 135 (1, 3H).

Example 187

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-ethyl-S-trifluoromethyl-pyrrolo[ 3.2-

blpyridin-1-yD)-amide
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A solution of 4-methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic ucid (88 mg. 0.40 mmol} and
3-ethyl-5-trifluoromethyl-pyrrolo[3.2-b]pyridin-1-ylamine (89 mg, 0.40 mmol) in DMF (5
mL) is stirved at 50°C for 1 h. The mixture is treated with DMTMM (113 mg, 0.41 mmeol)
and stirred at 50°C overnight. The mixture is diluted with saturated aqueous Na»CO; (5 mL)
and stirred for 10 min. The precipitate is collected by fiitration, washed with H-0 (50 mL)

and heptane (50 mL), and dried /s vucuo to afford 4-methyl-2-thiazol-2-yl-pyrimidine-5-

carboxylic acid (3-cthyl-5-trifluoromethyl-pyrrolo[3.2-b]pyridin-1-yl)-amide (75 mg, 40%%).
MS: 433 (M+H); 'H NMR (300 MHz, DMSO-ds): 8 12.19 (s, NH, 1H), 9.28 (s, 1H), 8.15 (m.
2H), ROR(d. TH), 7.87 (5. 1H), 7.72 (d, 1H), 2.83 (q, 2H), 2.77 (s. 3HD), 1.35 (1, 3H).

Examplc 188
4-Methyl-[2.2Tbipyrimidinyl-3-carboxylic acid (3-cthyl-5-trifluoromethyl-pyrrolo]3.2-

blpyridin-1-yl)-amide

A solution of 4-methyl-[2,2']bipyrimidinyl-5-carboxylic acid (259 mg. 1.2 mmol) and 3-ethy!-
5-trifluoromethyl-pyrrolo[3,2-b]pyridin-1-ylamine (230 mg, 1.0 mmol) in DMF (5 mL) is
stirred at 50°C for 0.5 h. The mixture is treated with DMTMM (290 mg, 1.05 mmol) and
stirred at 50°C overnight. The mixture is diluted with saturated aqueous Na>COs (5 mL) and
extracted with EtOAc (3 x 50 mL). The combined organic layer is dried (Na>SQ,), filtered
and concentrated in vacuo. The residuc is purified by preparative reverse-phase HPLC cluting

with 20%% - 100% MeCN in H-Q to afford 4-methyl-[2.2Tbipyrimidinyl-5-carboxylic acid (3-

cthyl=3-trifluoromethyl-pyrrolo] 3,2-bpyridin-1-y!}-amide (230 mg. 54%0). MS: 428 (M-+T);
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'H NMR (300 MHz, DMSO-do): 8 9.28 (s, 1H), 9.05 (d, 2H), &.11 (d. TH). 7.98 (s, IH), 7.69
(t, TH), 7.64 (d. TH), 2.83 (q, 2H), 2.80 (s, 3H), 1.34 (t, 3H).

Example 189

3 2-(3-Fluoro-phenyD)-4-methyl-pyrimidine-3-carboxvlic acid (5-methoxy-2-methyl-indol-1-yD)-
amide
o =
IN O -

= N

Nl \

o
N
F

Step 1: A suspension of NaH (1.25 g, 51 mmof, 60%% in mineral oil) in DMF (47 mL) at 0°C
18 treated with S-methoxy-2-methylindole (500 mg, 3.1 mmol) and stirred at 0°C for 0.5 h.

10 The mixture is treated with HOSA (1.92 g, 17.0 mmol) portion wise and warmed to 1t over 2h.
The mixture 1s then poured over ice, and extracted with EtOAc (3 x 50 mL). The i:ombincd
organic layer is dried (Na-SOy). filtered and concentrated in vacuo to afford S-methoxy-2-

methyl-indol-1-ylamine, which is used in the next step without further purification.

wn

Step 20 A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (719 mg,
3.1 mmol) and 5-methoxy-2-methyl-indol-1-ylamine (550 myg, 3.1 mmol) in DMF (4 mL) is
stirved at 50°C for 15 min. The mixture is treated with DMTMM (856 my, 3.1 mmol) and
stirred at 50°C for 1 h. The mixture is concentrated in vucun, diluted with EtOAc (50 mL),
and washed with saturated aqueous NaxCOx (50 mL). The organic layer is scparated, dried
20 (Na>SOu), filtered and concentrated iz vacuo. The residuc is purified by silica gel

chromatography cluting with 30% EtOAc in heptanc to afford 2-(3-fluoro-phenyl)-4-methyl-

pyrimidine-5-carboxylic acid (5-methoxy-2-methyl-indol-1-yl)-amide (180 mg, 15%, 2 steps).
MS: 391 (M-+H); 'H NMR (300 MHz. DMSO-ds): 3 9.23 (s, 1H), 8.3 (d. 1H). %18 (d. 1H).
7.63 (m, TH). 7.46 (m, 1H), 7.31 (d, 1H), 7.02 (d. 1H), 6.77 (m, 1H), 6.25 (s, 1H}, 3.76 (s,

25 JH). 2.77 (s, 3H), 2.34 (s, 3H).

Example 190

2-(3-Fluora-phenvl)-4-methyl-pyrimidine-3-carboxylic acid N'. N ~diphenvl-hydruzide
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F
A solution of 2-(3-tluoro-phenyl)-d-methyl-pyrimidine-5-carboxylic acid {500 my, 2.2 mmol)
and N, N-diphenyl-hydrazine (422 my, 2.2 mmol) in DMF (3 mL) is stirred at 30°C for 15 min.

The mixture is treated with DMTMM (633 my, 2.2 mmol) and stirred at 50°C for 3 h. The

o

mixture is diluted with EtOAc (50 mL), and washed with saturated aqueous Na>CQOi (50 mL).
The organic layer is separated, dried (Na:SQy), filtered and concentrated in vacuo. The
residue is purified by silica gel chromatography eluting with 75% EtOAc¢ in heptane to afford
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid N, N'-diphenyl-hydrazide (60 mg,
7%). MS: 399 (M+H): 'H NMR (300 MHz, DMSO-d): 8 9.04 (s, 1H), 830 {d. 1H), .15 (m,
[0 1H), 7.61 (m, 1H), 7.44 (m, 1H). 7.35 (m, 4H), 7.22 (m, 4H), 7.04 (m, 2H), 2.64 (s, 3H). 1Cs,
=16 nM.

Examplc 191

2—{3—F]uom-phenvl)—4-meth§'1-pvn'midine-S-carboxvlic acid (7-fluoro-3-methyi-indol-1-vl)-

o -
N
N| S N
N F

Step 1: A suspension of NaH (805 mg, 20.1 mmol, 60" in mineral oil) in DMF (5 mL) at

15 amide

F

0°C is treated with 7-flnore-3-methylindole (200 mg. 1.34 mmol) and stirred at 0°C for 1 h.

The mixture is treated with HOSA (757 mg, 6.7 mmol) portion wise and warmed to rt over 2
20 h. The mixture is then poured over ice, and extracted with EtOAc (3 x 100 mL). The

combined organic layer is dried (NazSQOy), filtered and concentrated in vacuo to afford 7-

fluoro-3-methyl-indol-1-ylamine. which is used in the next step without further purification.
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Step 20 A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (1.34 mmol)
and 7-fluoro-3-methyl-indol-I-ylamine (342 mg, 1.47 mmol) in DMF (15 mL) is stirred at
50°C for 1 h. The mixture is treated with DMTMM (407 mg, 1.47 mmol) and stirred at 50°C
for 4 h. The mixture is concentrated in vacuo. diluted with Et-O (50 mL), and washed with
saturated aqueous NaCO; (50 mL). The organic layer is scparated, dried (Na.SQOy), filtered
and concentrated /s vacuo. The residue is purified by silica gel chromatography cluting with
0% -100% Dt‘M in EtOAc to afford 2-(3-fluoro-phenyl)-d-methvl-pyrimidine-5-carboxylic
acid (7-fluoro-3-methyl-indol-1-yl)-amide (241 my, 480). MS: 379 (M+1): 'H NMR (300
MHz, DMSO-d¢): & 9.05 (s, 1H), 832 (d, 1H), 8.18 (d, 1H), 7.64 (m, 1H), 7.45 (m, 1H), 7.40
{m, TH). 7.31 (s, 1H), 7.05 (m. 2H). 2.74 (s, 3H), 2.29 (s, 3H).

Example 192

2-(3-Fluoro-phenyD-4-methyl-pyrimidine-3-carboxylic acid (5-methancsulfonyl-3-methyl-

indol-1-yD-amide

Step 1: A solution of allyl-(2-iodo-4-methanesul fonyl-phenyl)-amine (1.43 g, 4.1 mmol) in
DMF (20 mL) is treated with #n-BusNCl (1.47 g, 5.32 mmol), Pd(QAc): (56.6 mg, 0.2 mmol),
and stirred at 100°C for 1 h. HCI(5.3 mL, 3 M) is added, and the mixture is cooled to rt,
filtered through a pad of Celite, and extracted with EtOAc¢ (3 x 50 mL). The combined
organic layer is dricd (Na:SO.), filtered and concentrated in vacuo. The residue is purified by
silica gel chromatography cluting with 60% EtOAc in heptane to afford 5-methanesulfonyl-3-

methyl-TH-indole (370 mg. 43%).

Step 2: A suspension of NaH (1.06 g, 26.6 mmol, 60% in mincral oil) in DMF (15 mL) at 0°C
is treated with 5-methanesulfonyl-3-methyl-1H-indole (370 mg, 1.77 mmol) and stirred at 0¢C
for I h. The mixture is treated with HOSA (1 g, 8.%5 mmol) portion wise and warmed to rt
overnight. The mixture is then poured over ice, and extracted with EtOAc (3 x 100 mL). The

combined organic layer is dricd (Na.SQ.), filtered und concentrated in v to afford 3-
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methanesultonyl-3-methyl-indol-1-ylamine, which is used in the next step without further

purification.

Step 3: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (1.77 mmol)
and 3-methanesulfonyl-3-methyl-indol-1-ylamine (452 mg, 1.95 mmol} in DMF (15 mL) is
stirred at rt for 1 h. The mixture is treated with DMTMM (538 mg, 1.95 mmo!) and stirred at
60°C for 1.5 h. The mixture is diluted with EtOAc (50 mL), and washed with saturated
aqueous Na2CO: (50 mL). The organic layer is scparated. dried (Nu»SQOy), filtered and
concentrated in vacuo. The residue is purified by silica gel chromutography etuting with 0% -

100% EtOAc in heptanc, and then by triturating in Et-O to afford 2-(3-fluoro-phenyl)-4-

methyl-pyrimidine-5-carboxvylic acid (5-methanesultonvl-3-methyl-indal-1-vl)-amide (106
mg, 149%). MS: 439 (M+H); "H NMR (300 MHz, DMSO-ds): 5 9.15 (s, TH), 8.37 (d, 1H),
8.24 (m, 2H), 7.82 (m, LH)Y, 7.59 (d, 1HY, 7.534 (m, [H), 7.34 (s, [HY 7.29 {(m, 1H), 3.13 (s,
3HD, 2.83 (s, 3H). 2.42 (s, 3H).

Examplc 193
4-Methvl-2-pvridin-2-yI-pvrimidine-5-carboxvlic acid (3-ethyl-pvrrolof2.3-b]pyridin-1-y1)-

amide trifluoroacctic acid salt

N
N ——
o)
N
>
f = N
~N

Step 1: (Ref.: 1. Org. Chem. 2002, 67, 6226-6227) 7-Azaindole (5 g, 42.3 mmol) is added to a
stirred suspension of AICL: (22.6 g. 169 mmol) in DCM (300 mL). After stirring at rt for 1 h,
acctyl chloride (13.3y, 169 mmol} is added drop wise and the resulting mixture is stirred for
18 h. The mixture is cooled to 0°C, quenched with McOH (150 mL) and stirred for 1 h. Silica
gel is added to the mixture, the solvents are removed under vacuum. and the residuc is

purified by silica gel chromatography cluting with 10% McOH in DCM to afford 1-(1H-

pytrolo [2,3-b]pyridin-3-yl)-ethanone (1.6g). '"H NMR (300 MHz, CH:OD}: 5 8.93(d. 1H).
8.45(s, 2H), 7.50(t, 1H), 3.30(s, 3H).
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Step 2: To a solution of 1-(1H-Pyrrolo[2.3-b]pyridin-3-yl)-cthanone (1.34 g, 8.38 mmol) in
TFA (25 mL) 1s added triethylsilane (6.09 g, 52.4 mmol) and stirred at rt for 18 h, The
mixture is concentrated, diluted with 2 N aqueous KOH solution and extracted three times
with DCM. The combined organic layer is dried (Na.SOy), filtered and evaporated. The
resulting residuc is chromatographed through silica gel eluting with 10% McOH in DCM to
afford 3-ethyl-1H-pyirolo[2,3-b]pyridine (0.91 g). MS: 147 (M+H). 'H NMR (300 MHz,
CDCl:): 8 9.23 (broad s, 1H), 8.32 (d, 1H), 7.94 (s,1H), 7.05-7.14 (m, 2H). 2.80 (q. 2H), 1.35
(t,3H).

Step 3: 3-Ethyl-1H-pyrrolo[2,3-b]pyridine (0.91 ¢, 6.2 mmol) and KOBu (1.39 g, 12.4
mmol) are dissolved in DMF (28 mL) and stirred for 2 h at rt. While vigorously sparging with
nitrogen, NH2Cl (92 ml 0.15 M in ether) is added in portions. The reaction mixture is stirred
at rt for 2 h. The mixture is cooled 0°C and then quenched with Na,S,0:(2.7 ¢} in water (30
mL). After standing at vt for 18 h, the mixture is concentrated, triturated in DCM and filtered.,
The filtrate is concentrated and chromatographed through silica gel eluting with 10% McOH
in DCM to afford 3-ethyl-pyrrolo[2,3-bIpyridin-1-yf- amine (380 mg). MS: 162 (M+H); 'H
NMR (300 MHz, CDCl3): 8 8.32 (d, 1H), 7.90 (d, 1H), 7.04-7.13(m, 2H), 4.96 (broad s. 2H),
2.76 (q, 2H), 1.33 (1, 3H).

Step 4. A mixture of 3-cthyl-pyrrolo[2,3-b]pyridin-1-ylamine (126 mg, 0.78 mmal). 4-methyi-
2-pyridin-2-yl-pyrimidine-5-carboxylic acid (168 mg, 0.78 mmol). HATU (356 mg, 0.936
mmol) and DIPEA (302 mg, 2.34 mmol) in DMF (4 mL) is heated at 150°C for | h. The
reaction is quenched with water and extracted with EtQAC. The organic layer is dried
(Na,S0,), filtered and concentrated. The residue is first ch romatographed through silica gel
eluting wiht 10% MeOH in DCM. The resulting product is chromatographed again using
reverse phuse HPLC eluting with 0.1°0 TFA in water and acetonitrale to afford 4-methyl-2-

pyridin-2-vl-pyrimidine-5-carboxylic acid {3-cthyl-pyrrolo[2,3-bIpyridin-1-y1)-amidc

trifluoroacetic acid salt (29 mg). MS: 359 (M+H), 'H NMR (300 MHz, CD;0D): 5 9.45 (s,
IH), 9.04 (d, 1H), 8.93 (d. [H), 8.67 (t, IH). 831 (d, 1H), 8.19-8.08 (m, 2H), 7.34 (s, 1H),
7.27 (dd. TH), 2.96 (s, 3H). 2.85 (q, 2H), 1.39 (t. 3H).

Example 194
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2-(3-Fluoro-phenvD-4-methyl-pyrimidine-3-carboxvlic acid (3-cthyl-pyirelo[2.3-blpyridin-1-

yl)-amide

F

A mixture of 3-ethyl-pyrroto[2,3-b]pyridin-1-ylamine (126 mg, 0.78 mmol), 2-(3-Fluoro-

5 phenyl)-4-methyl-pyrimidine-3-carboxylic acid (180 mg, 0.78 mmol), HATU (356 mg, 0.036
mmol) and DIPEA (302 mg, 2.34 mmol) in DMF (4 mL) is heated at 150°C for 1 h. The
reaction is quenched with water and extracted with EtOAc. The organic layer is dried
(Na-SOy), filtered and concentrated. The residue is chromatographed through silica gel

eluting with 0-100% cthy! acetate in heptane to afford 2-(3-fluoro-phenyh-d-methyi-

10 pyrimidine-5-carboxylic acid (3-ethyl-pyrrolof2.3-blpyridin-1-yl)-amide (128 mg). MS: 376
(M+H); '"H NMR (300 MHz, DMSO-d/s): §9.10 (s, 1H), 8.25-8.33 {m, 2H). 8.16 (d, 1H), 8.03
(d, 1H), 7.62 (g, 1H), 7.39-7 48 (m, 2H), 7.16 (dd, THY. 2.78 (s, 3H), 2.75 (q. 2H). 1.29(t, 3H),

Example 195
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethvl-pyrrolo[2.3¢] pyridin-1-

,_.
tn

yl-amide
gﬁ

A mixturc of 3-ethyl-pyrrolo[2.3-c]pyridin-1-ylamine (93 mg. 0.577 mmol), 2-(3-Fluoro-

F

phenyl)-d-methyl-pyrimidine-5-carboxylic acid (134 mg, 0.757 mmol), HATU (263 mg.
20 0.692 mmol) and DIPEA (223 mg, 1.73 mmol) in DMF (3 mL) is heated at 150Y C for 1 1h.

The reaction is quenched with water and extracted with EtOAc. The organic laycr is dried

(N2:30,). filtered and concentrated. The residuc is purified by silica gel column

chromatography eluting with 0-100% ethyl acetate in heptane to afford 2-(3-Fluoro-phenyl)-4-
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methyl-pyrimidine-5-carboxylic acid (3-¢cthyl-pyrrolof2 3-¢lpyridin-1-yh)-amide (86 mg).

MS: 376 (M+H): 'H NMR (300 MHz, CD:0D): 8 9.15 (s. 1H), £.69 (s, 1H), 8.37 (d, 1H),
R.15-8.26 (m, 2H), 7.70 (d, 1H), 7.55 {(q. 1H), 7.49 (s, TH), 7.29 (1, 1H), 2.80-2.90 (m, 5 H),
138 (1, 3H). 1Cs0 =7 nM.

Example 196
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2.3-cIpyridin-1-y)-

anmide trifluoroacetic acid salt

NN

—

O
NI
Y

N o

o
2N Hoj'b/F

F
Step 1: (Ref: 1. Org. Chem. 2002, 67, 6226-6227) 6-Azaindole (2.5 ¢, 21.25 mmol) is added
to a stirred suspension of AICI:(11.3 g, 84.5 mmol) in CH>Cl> (150 mL). After stirring at rt
for I h, acetyl chloride (6.65¢g, 84.5 mmol) is added drop wise and the resulting mixture is
stirred for 18 h. The mixture is cooled to 0°C, quenched with MeOH (75 mL} and stirred for 1
h. Silica gel (40 mL), McOH and DCM arc added to the mixture, the solvents are removed
under vacuum and the residue is purified by silica gel chromatography cluting with 10%

MeOHI'in DCM to afford 1-(1H-pyrrolo[2,3-c]pyridin-3-yl)-ethanone (1.52g, 45%). MS: 16]

(M+H); '"H NMR (300 MHz, CD:OD): § 9.20 (s, LH), 8.95 (s, H), 7.82(d, 1H), &.72 (d. 1H),
R.43(d, 1-H). 2.64(s, 3H).

Step 2: To a solution of 1-{1H-pyrrolo[2.3-c]pyridin-3-yl)-ethanone (1.53 g, 9.55 mmol) in
TEA (29 mL) tricthylsilane (6.88g, 59.21 mmol) is added and stirred at 1t for 18 h. The
mixture s concentrated and extracted with EtOAc. The organic layer is washed with 2 N
aqueous KOH. dried (Na:SO.), filtered and evaporated. The residue is chromatographed
through silica gel eluting with 10% MeOH in DCM to afford 3-cthyl-1H-pyrrolo[2.3-
clpyridine (1.35 g, 97%). MS: 147 (M+H); 'H NMR (300 MHz, CDCL): & 13.3 (broad, N-H)
946 (s, 1H), 8.04 (s, TH). 7.71-7.88 (m, 2H), 2.88 (q, 2H), 1.39 (t, 3H).

Step 31 3-Ethyl-1H-pyrrofo[2.3-c]pyridine (1.21 g, 8.29 mmol) and KOBu (1 86 o, 16.57

mmol) are dissolved in DMF (47 mL) and stirred for 2 h at rt, While vigorously purging with
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nitrogen, NH-Cl (101 mL 0.15 M in cther) is added in portions. The reaction mixture 18
stivred at rt for 1 h. The mixture is then cooled to 0°C and quenched with Na2S,0: (4.3 g) in
water (80 mL). After standing at vt tor 2 days, the layers are separated. Brine is added to the
aqueous layer and then extracted with EtOAc. The organic layers are combined and dried
(NuxS0;) to give a nmixture of 3-cthyl-pyrrolof2.3-c]pyridin-1-ylaminc and starting material.
This mixture is purified by chromatography through silica gel eluting with10%, McOH in

DCM to afford 3-ethyl-pyrrolo[2.3-c]pyridin-1-ylamine (93 mg). The remaining mixture of

starting material and product is collected and dissolved in DCM. This solution is cooled to
0°C and charged with BOC,0 (164 mg, 0.75 mmol). The resulting mixture is purified by
silica gel chromatography cluting with 10% McOH in DCM to afford aaditional 3-ethyl-
pyrrofo[2.3-c]pyridin-1-ylamine (145 mg). "H NMR (300 MHz, CDCla): © .85 (s, [H), 8.23
(d, 1H), 7.48 (d, 1H), 7.10 (s, 1H), 4.88 (s, 2H), 2.75 (q. 2H), 1.35(1, 3H).

Step 4. A mixture of 3-ethyl-pyrrolo[2,3-c]pyridin-1-ylamine (122 mg, 0.757 mmol), 4-
methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (163 mg, 0.757 mmol). HATU (356 mg,
0.936 mmol) and DIPEA (294 mg, 2.27 mmol) in DMF (4 mL) is heated at 150" C for 1 h.
The reaction is quenched with water and the extracted with EtOAc. The organic layer is dried
(Na-SOy), filtered and concentrated. The residue is chromatographed through silica gel
cluting with 10%% McOH in DCM. The resulting product is chromatographed again using
reverse phase HPLC eluting with 0.1%9 TFA in water and acetonitrale to afford 4-methyl-2-

pyridin-2-yl-pyrimidine-3-carboxvylic acid (3-ethyl-pyrrolo[2.3-clpyridin-1-y!)-amide

trifluoroacetic acid salt (42 myg, 9.3%). MS: 359 (M+H); "H NMR (300 MHz, DMSO- d°): §

Q.43 {5, TH), 937 (s, 1HD, 8.80 (d. 1H), 8.45 (1, 2H), 8.26 (s, 1H), 8.22 (d, 1H), 8.03 (1. 1H),
7.59 (1, 1H), 2.86 (q. 2H), 2.80 (s, 3H), 1.32 (¢, 3H).

Example 197
2-(3-Fluoro-phenvl)-4-methyl-pyrimidine-3-carboxylic acid (3-methyl-pyrrolo[3.2-blpyridin-
L-yD)-amide
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A mixture of 3-methyl-pyrrolo[3.2-b]pyridin-1-yi amine (75% pure) (240 myg. <1.63 mmol),
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (379 mg, 1.63 mmol), HATU
(744 mg, 1.96 mmol) and DIPEA (388 mg, 4.89 mmol) in DMF (5 mL) is heated at 150°C for

5 I h. The reaction is quenched with water, extracted with EtOAc. The organic layer is dried
(Na>SOy). filtered and concentrated. The residue is chromatographed through silica gel
cluting with 10% MeOH in DCM. The resulting product is recrystallized with ether to afford
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-blpyridin-
[-yl)-amide (197 mg, 44%). MS: 362 (M+H); '"H NMR (300 MHz, CD:0D): 8 9.14 (s, [H).

10 RA0(d, TH), 836 (d, TH). R.22(d, 1H), 7.85(d. 1H), 7.55 (q 1H), 7.47 (s. 1H), 7.25-7.34 (m,
2H), 2.83 (s, 3H), 2.42(s, 3H). 1Csy =2 nM.

Exampie 198

4-Methyl-2-pyridin-2-vl-pyrimidine-5S-carboxvlic acid (3-methvl-5-trifluoromethyl-indol-1-

15 y[)-amide

N
=
n

X N FF

|

N

Step!l: To a mixture of 2-jodo-4-trifluoromethyl-aniline (5 g, 17.4 mmol), KOr-Bu (2.05 .
8.3 mmol) and THF (200 mL) at —78"C, is added allyl bromide (2.21 g. 18.3 mmol). The
resulting mixture is warmed to rt and stirred for 18 h. Water is added, and the mixture is

20 extracted with EtOAc. The organic layer is separated. dricd (Na,SOy), filtered and
concentrated. The residue is chromatographed through silica gel eluting with 0-30% EtOAc in
heptane to afford allyl-(2-iodo-d-trifluoromethyl-phenvl)-amine (1.9 ¢, 33%). MS 328
(M+H). '"H NMR (300 MHz. CDCl3): 8 7.90 (s, 1H), 7.45 (d. 1 H), 5.88-6.02 (m. 1H), 5.33 (d,
1 H), 5.25 (d. 1H), 4.72(broad s, 1H), 3.90 (s, 2H).
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Step 2: A mixture of allyl-(2-iodo-4-trifluoromethyl-phenyl)-amine (1.75 ¢, 5.35 mmob),
tetrabutylammonium chloride (1.68 g, 5.35 mmol), palladium acetate (120 mg, 0.54 mmol)
and potassium carbonate (2.22 g, 16.0 mmol) in DMF (50 mL) is heated at 80° C for 1.5 h.

5  The reaction is quenched with water and extracted three times with DCM. The combined
organic layer is dried (Na;SOy), filtered and concentrated. The residuc is chromatographed
through silica gel eluting with 0-40°6 EtOAc¢ in heptane to afford 3-methyl-5-trifluoromethyl-
1 H-indole (401 mg). "H NMR (300 MHz, CDCl:): 8 = £.09 (broad s, 1H), 7.90 (s, 1 H), 7.44
{s, 1H), 7.10 (s, 1H), 2.38 {s, 3H).

10
Step 3: 60% NaH (1.21 g, 30.2 mmol) 1s added to a stirred solution of 3-methyl-5-
trifluoromethyl- 1 H-indole (400 mg, 2.01 mmol) in DMF (6 mL) at 0°C in portions. The
mixture is stirred at 0°C for | h. HOSA (1.14g, 10.0 mmol) is added in portions at 0°C and
the mixture is allowed to warm to rt over 2 h. The reaction is quenched with aqueous

15 saturated ammonium chloride, extracted with extracted three times with DCM. The combined
organic layer is dried (Na»>S0,), filtered and concentrated. The residue is chromatographed

through silica gel eluting with 0-40% EtOAc in heptane to afford 3-methyl-5-trifluoromethyl-

indol-1-ylamine (223 mg, 52%). MS: 215 (M+H): '"H NMR (300 MHz, CDCLy): 8 = 7.84 (s,
TH). 7.48 (s, 2H), 7.04 (s, 1H), 4.77 (s, 2H). 2.34 (s, 3H).

20 Step 4. A mixture of 3-methyl-3-trifluoromethyl-indol-1-ylamine (223 my, 1.04 mmol), 4-
methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (224 g, 1.04 mmol), HATU (475 mg,
1.25 mmol), DIPEA (404 myg 3.13 mmol) is stirred in DMF at 150° C for 1h. The reaction is
quenched with water, extracted with extracted with EtOAc. The organic layer is dried

(Na:S0y), filtered and concentrated. The residue is chromatographed through silica gel

(]
o

eluting with 10° McOH in DCM to afford 4-methyl-2-pyridin-2-vl-pyrimidine-5-carboxylic

acid (3-methyl-3-trifluoromethyl-indol-1-yl)-amide (122 mg, 28%,). MS: 412 (M+H); 'H
NMR (300 MHz, CD;OD): § 9.22 (s, 1H), 8.79 (d, 1H), 8.66 (d. 1H), £.06 (t, 1H), 7.91 (s,
THY, 7.60 (dd. TH), 7.51 (s, 2H), 7.29 (s, 3H). 2.88 (s, 3H), 2.40 (s, 3H).

30 Example 199

4-Methyl-2-pyridin-2-yl-pyrimidinc-S-carboxvlic acid (3-methyl-pyrrolo[3.2-blpyridin-1-vl)-

amide
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Step 1: To a solution of 3-amine-2-chloropyridine (5 g 38,9 nimol) in THF (35 mL) is added
2 M NaHMDS in THF (3X.9 mL, 77.8 mmol). After stirring at rt for 15 min, BOC,0 (7.7g.
35.6 mmol} in THF (20 mL) 1s added in one portion and then stirred for 5 h atrt. 0.1%
aqueous HCl is added. The mixture is extracted with EtOAc. The organic layer is dried
(Na;SO), filtered and concentrated. The residuc is chromatographed through silica gel
cluting with 0-50% EtOAc in heptane to afford (2-chloro-pyridin-3-yl)-carbamic acid tert-
butyl éster (7.18g, 89%%). MS: 229 (M+H); 'H NMR (300 MHz, CDCls): & £.52 (d, 1H), R 05
(dd, 1H), 7.23 (dd, 1H). 7.02 (broad s, TH). 1.55 (s. 9H)).

Step 20 A mixture of (2-chloro-pyridin-3-yl)-carbamic acid tert-butyl ester (7 ¢, 30.7 mmol),
allyl bromide (5.26g, 40.8 mmol) und cesium carbonate (20.8g, 63.8 mmol) in DMF (280 mL)
is heated at 60° C for 1 h. The rcaction is quenched with water, extracted with EtOAC. The

organic layer is dried (Na;SOy), filtered and concentrated to afford allyl-(2-chloro-pyridin-3-

yl)-carbamic acid tert-butyl ester (8.03g, 98%), which is sued in the next step with no further

purification.

Step 3: A mixture of allyl-{2-chloro-pyridin-3-yl)-carbamic acid tert-butyl ester (£.03 g, 30
mmol), tetrabutylammonium chloride (9.4 g, 30 mmol), palladium acetate (673 mg, 3 mmol)
and potassium carbonate (12.4 g, 3 mmol) in DMF {300 mL) is heated at 80" C for 1.5 h. The
reaction is quenched with DCM and washed with water. The organic layer is dried (Na-SOy),
filtered and concentrated. The residuc is chromatographed through silica gel cluting with 0-

40% EtOAc in heptane to afford 3-methyl-pyrrolo[3.2-b]pyridine-1-carboxylic acid tert-butyl

cster and 3-methvlene-2,3-dihydro-pyrrolol3.2-blpyridine- L -carboxvlic acid tert-butv] ester

(1.5 g).

Step 4: The above mixture is then stirred in DCM (10 mL) and TFA (10 mL) at 1t for 3 h. The
reaction is concentrated, and 2 M KOH aqueous solution and DCM are added. The precipitate

is collected by filtration to afford 3-methyl-1H-pyrrolo[3,2-b]pyridine potassium salt (1g,
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20°%). MS: 133 (M+H); 'H NMR (300 MHz, CD;0D): § 8.26(d, [H), 7.75(d, 1H), 7.33(s,
TH), 7.12(dd. TH), 2.36 (s, 3H).

Step 5: A mixture of 3-methyl-1H-pyrrolo[3,2-bipyridine potassium salt (1 g, 5.88 mmol),

5 KOtBu (660mg, 5.88 mmol) in DMF (26 mL) 1s purged with N; and stirred at 1t for 2 h.
Chloramine in ether (0.15 M, 29 mL) is added and the mixture is stirred for 45 min. The
reaction is cooled to 0'C. NaxS;0z (3.4 ) in water (70 mL) is added and the mixture is stirred
for 15 min. The mixture is concentrated /n vacuo, The residue is triturated with DCM and
then filtered. The filtrate 1s washed with 2 M aqucous KOH, dried (Na-SO4), filtered and

10 concentrated. The residue is chromatographed through silica gel cluting with 1026 McOH in

DCM to afford a mixture of starting material and 3-methyl-pyrrolo[3.2-b]pyridin-1-yl amine

(839 mg.~ 64%., ~66 mol%s pure), which is used in the next step without further purification.

Step 6: A mixture of 3-methyl-pyrrolo[3.2-b]pyridin-1-yl amine (839 mg, < 5.71 mmol), 4-

15 methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (1.32 g, 6.13 mmol), HATU (2.6 ¢z, 6.85
mmol), DIPFA (2.21 g 17.1 mmol) in DMF (17 mL) is stirred at 150°C for 1h. The reaction is
quenched with water and ether. The water layer is concentrated in vacun. The residue is
chromatographed through silica gel eluting with a mixture of DCM, MeOH and triethylamine

(9.5: 0.5: 0.05) to afford 4-methyl-2-pyridin-2-yl-pyrimidinc-5-carboxvylic acid (3-methyl-

20 pyrrolo[3,2-b]pyridin-1-yl)-amide (134 mg). MS: 345 345 (M+H):; 'H NMR (300 MHz,
CD:0OD): 5 9.22 (s, IH). 879 (d, 1H), &.64 (d, 1H), £.40(d, TH), 805 (t. 1H), 7.87 (d, 1H),
7.60 (t, 1H). 7.49 (s, 1H) 7.30 (dd, 1H), 2.87 (s, 3H), 2.42 (s, 3H).

Example 200

25 2-(3-Fluoro-phenyl)-4-methyl-pyrimiding-3-carboxylic acid (3-methyl-pyrrolo[2.3¢]pyridin- 1 -

yl}-amide
N
X AN
O —
\N/
F
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Step 1: 60" Sodium hydride (6.69 g, 167 mniol) is added to a stirred solution of 3-methyl-

I H-pyrrolo{2.3-c]pyridine (1.47 ¢, 11.2 mmol) in DMF (33 mL) portion wise at 0" C for 1 h.
Hydroxylamine-O-sulfonic acid (6.3 ¢, 55.8 mmol) is added in potions at 0°C and stirred for 2
h at 0'C. The reaction mixture is quenched at 0'C with water, concentrated in vacuo to
remove DMFE. The residue s triturated in DCM. The solid is filtered off and the filtrate is
concentrated in vaciro. The residue 1s purified by silica gel chromatopraphy eluting with 10%
MeOH in DCM to afford 3-methyl-pyrrolo[2.3-c]pyridin-1-ylamine (1 g, 61%). MS: 148
(M+H); 'H NMR (300 MHz, CDCla): 8 8.85 (s, 1H), 8.27 (d, 1H), 7.46 (d, TH), 7.09 (s, TH),
2.30 (s, 3H).

Step 2: A mixture of 3-methyl-pyrrolo[2.3-c]pyridin-1-ylamine (224 mg, 1.53 mmol), 2-(3-
fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic ucid (354 my. 1.53 mmol), HATU (693 mg,
1.82 mmol) and DIPEA (593 mg, 4.59 mmol) in DMF (8 mL) is stirred at 130°C for 1 bh. The
reaction is quenched with water, extracted with EtOAc. The organic layer is dried (Na-SO,).
filtered and concentrated in vacuo. The residue is purified by silica gel chromatography

eluting with 0-100% EtOAc in heptane to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-

carboxylic acid (3-methyl-pyrrolo[2,3-c]pyridin-1-yl)-amide (55 my). MS: 362 (M+H): !

NMR (300 MHz, CD:0D): 8 9.15 (s, 1H), 8.69 (s, 1H), 837 (d, 1H). 824 (s, 1H), 8.20 (d,
1H), 7.68 (d, 1H), 7.55 (q. 1H), 7.47 (s, IH), 7.29 (1, 1H), 2.84(s, 3H), 2.39 (s, 3H).

Example 201

4- MLthvl-”-pvndm— -yl-pyrimidine-S-carboxylic acid (3-methyl-pyrrolo[2,3-¢]pyridin-1-y1)-

amide

had
qﬁj*

Step 1: To a solution of 3-amino-4-chloropyridine (6.56 £, 51 mmol) in THF (46 mLY is added
2 M NaHMDS in THF (50 mL, 100 mmol). After stirring at rt for 15 min BOC-O (10.1 2.
46.4 mmol) in THF (26 mL) is added in one portion and the mixture is stirred for 3 h ar vt
0.1% aquecus HCT (590 mL) is added. The mixture is extracted with EtOAc. The organic

layer 1s dried (Nu,SO4). filtered and concentrated. The residue is purified by silica gel
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chromatography cluting with 0-50% EtOAc in heptane to afford (4-chloro-pyndin-3-yl)-
carbamic acid tert-butyl ester (6.78g, 76 %). MS: 229 (M+H): 'H NMR (300 MHz, CDCla): 8
9.38 {ms 1H), 8.23 (d, [H). 7.30 (dd, 1H), 6.85 (broad s, 1H). 1.57 (s, 9H).

5 Step 2: A mixture of (4-chloro-pyridin-3-yl)-carbamic acid tert-butyl ester (6.78 g, 29.7
mmol). allyl bromide (5.1 g. 40.8 mmol) and cesium carbonate (20.1 g, 61.8 mmol) in DMF
(200 mL) is heated at 60"C for 1 h. The reaction is quenched with water, extracted with
EtOAc. The organic layer is dried (NaxSQy), filtered and concentrated. The residue is

puritied by silica gel column chromatography eluting with 0-40°6 EtOAc in heptanc to afford

10 allyl-(4-chloro-pyridin-3-yl)-carbamic acid tert-butyl ¢ster (5.66 g, 71%). MS: 269 (M+H):
'H NMR (300 MHz. CDCILY: 5 8.42(d. THY. 740 (d, 1H), 5.80-3.98 (m, 1H), 4.35-4.51 (m,
1H)Y, 3.90-4.07 (m, 1H).

Step 30 A mixture of allyl-(4-chloro-pyridin-3-yl)-carbamic acid tert-butyl ester (7.68 g, 28.7
15 mmol), tetrabutylammonium chloride (9.0g. 28.7 mmol), palladium acctate (643 mg, 2.87
mmol) and potassium carbonate (11.9 g, 86.0 mmol) in DMF (200 mL) is heated at 80°C for
1.5 h. The reaction mixture is diluted with DCM and washed three times with water. The
organic layer is dried (Na,SO,), filtered and concentrated. The residue is purified by silica gel
column chromatogapliy cluting with 0-40% EtOAc in heptane to afford a mixture of 3-

20 methyl-pyrrolo[2,3-cIpyridine-1-carboxylic acid tert-butyl ester and 3-methylene-2.3-dihydro-

pytrolo[2.3-c]pyridine-1-carboxylic acid tert-butyl ester (3.1 g total).

Step 4: The above mixture is stirred in DCM (10 mL) and TFA (10 mL) at rt for 18 h and then
concentrated /n vacrro. 2 M aqueous KOH is added. The mixture is extracted with EtOAC.

25 The organic layer is dried (Na-SQy), filtered and concentrated. The residue is purified by
silica gel column chromatography eluting with 10% MeOH in DCM to afford 3-methyl-1H-
pyrrolo[2 3-c]pyridine (1.98 g, 69%). MS: 133 (M+H): 'H NMR (300 MHz, CDCl2): 89.10
(broad s, TH), 8.79 (s, 1H), 8.28 (d, 1H), 7.52 (d, 1H), 7.20 (5. 1H) 2.36 (5, 2H).

td
]

Step 5: A mixture of 3-methyl-1H-pyrrolo[2.3-c]pyridine (1.21 g. 9.16 mmal), KOtBu (2.05
g, 18.3 mmol) in DMF (41 mL) is purged with N» and stirred at rt for 2 h. Chloramine in
cther (0.15 M. 92 mL) is added and the mixture is stirred for 20 min. The reaction is cooled to

0"C and a solution of Na»S:0: (5 ¢) in water (R0 mL) is added. The mixture is stirred for 10
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min, and then coneentrated /n vacuwo. The residue is triturated in DCM and filtered. DCM s
added, cooled to 0°C and charged with BOC-0 (541 mg, 2.4% mmol). The resulting mixture is
separated by silica gel chromatography eluting with 10”0 MeOH in DCM to afford 3-methyl-
pyrrolo[2.3-¢Ipyridin-1-yl amine (468 mg, 35 %). MS: 148 (M+H): 'H NMR (300 MHz,
CDCL;): 885 (s, TH), B.27(d. 1H), 7.46 (d. 1H), 7.09 (s, 1H), 2.30 (s, 3H).

Step 6: A mixture ot 3-methyl-pyrroto[2.3-c]pyridin-1-yl amine {467 mg. 3.18 mmol), 4-
methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (683 g, 3.18 mmol), HATU (1.45 g, 3.81
mmol), DIPEA {1.23 ¢ 9.54 mmol) in DMF (10 mL) is stirred at 150" C for 1h. The rcaction
is quenched with water, and NaHCO; (320 mg, 3.81 mmol) and EtQOAC are added. The
resulting solid is collected by filtration and then triturated with hot water. The mixture is

filtered again and the solid is dried under vacuum to afford 4-methyl-2-pyridin-2-yl-

pyrimidinc-5-carboxylic acid (3-methyl-pyrrolo[2,3-c]pyridin-1-yi)-amidc (484 my). MS:
345 (M+H): 'H NMR (300 MHz, CD-OD): § 9.24 (s, TH), £.79 (d. 2H), 8.65 (d. 1H), 821 (d,
1H), 8.05 (1, 1H), 7.72 (d, 1H), 7.60 (s, 1H), 7.57 (s, 1H), 2.8& (s, 3H), 2.40 (s, 3H).

Example 202

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxvlic acid (3-methyl-pvrrolo[3,2-cIpvridin-1 -y|)-

amide

N
/ A\
O —
Vs
oy
~N

Step 1: To a solution of 4-amino-3-chloropyridine (15 ¢, 116.7 mmol) in THF (60 mL) is
added NaHMDS in THF (1 M, 233. mL, 233 mmol). After stirring at rt for 30 min, BOC,0
(23.2 g, 106 mmol) in THF (45 mL) is added in one portion and the mixture is stirred for 3 h
at rt. Additional BOC-0 (2 g, 9.0 mmel) in THF (40 mL.) is added and the reaction is stirred
for 18 h at 1t. 0.1% aqueous HC1 (1.35 L) is added. The mixture is extracted with EtOAc.
The organic layer is dried (Na:SOy), filtered and concentrated. The residue is recrystalized

from cther to afford (3-chloro-pyridin-4-y1)-carbamic acid tert-butvl ester (4 g). The mother

liquor is purified by silica gel column chromatography cluting with 0-50%% EtOA¢ in heptane.

The collected product is crystallized from ether to afford additional 4.5 g of (3-chloro-pyridin-
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4-yl)-carbamic acid tert-butyl ester (total yield 8.5 g). MS: 229 (M+H); 'H NMR (300 MHz,
CDClz): O R48 (s, 1H), 8.38 (d. 1H). 8.17 (d. 1H), 7.1% (broad s. 1H) 1.57 (s, 9H).

Step 2: A mixture of (3-chloro-pyridin-3-yl)-carbamic acid tert-butyl exter (8.4 g, 36 8
mmol), allyl bromide (7.46 g, 39.1 mmol) and cesium carbonate (24.9 g, 76.4 mmol) in DMF
(100 mL) is heated at 60°C for 1 h. The reaction is quenched with water. extracted with
EtOAc. The organic layer is dried (Na.SO,). filtered, and concentrated i vacwo. The residue

18 purified by silica gel chromatography eluting with 0-40% EtOAc in heptanc to afford allyl-

(3-chloro-pyridin-3-yl)-carbamic acid tert-butyl ester (8.4 g, 85%). MS: 269 (M+H); 'H NMR
(300 MHz, CDC13): 8 =8.66 (s, 1H), 8.49 (d, 1H), 7.18 (d, 1H), 5.80-53.96 (m, IH) 5.15 (s,
IHY, 5.10(d. 1H), 4.2 (broad s, 1H), 1.43 (s, 9H).

Step 3: A mixture of allvl-(3-chloro-pyridin-4-yl)-carbamic acid tert-butvl ester (8.25 g, 30.8
mmot), tetrabutylammonium chloride (9.67g, 30.8 mmol), palladium acetute (691 my, 3.08
mmol) and potassium carbonate (12.8 ¢, 92.3 mmol) in DMF (100 mL) is heated at 80°C for
1.5 h. The reaction is diluted with DCM and washed three times with water. The organic
layer is dried (Na.SOy), filtered and concentrated. The residue is chromatographed through

stlica grel eluting with 0-40% EtOAc in heptanc to afford a mixture 3-methyl-pyrrolof3.2-

cIpyridine-1-carboxylic acid tert-butyl ester and 3-methylene-2.3-dihydro-pyrrolof3.2-

c]pyridine-1-carboxvlic acid tert-butyl ester (4.21 ¢, total).

Step 4: The mixture from step 3 is stirred in DCM (10 mL) and TFA (10 mL) at rt for 8 h.
The reaction 1s concentrated. 2 M aqueous KOH solution is added, and the mixture is
extracted with EtOAc. The organic layer is dried (Na-SQ,), filtered and concentrated. The
residuc is chromatographed through silica gel eluting with 10% MeOH in DCM to afford of 3-
methyl-1H-pyrrolo[3,2-¢Ipyridine (1.91g, 47%). MS: 133 (M+H); 'H NMR (300 MHz.
CDCl:): 6 8.89 (s, 1H). 824 (d. 1H), 7.37 (d. 1H), 7.11 (s, 1H) 2.40 (s, 3H).

Step 5: A mixture of 3-methyl-1H-pyrrolof3.2-¢]pyridine (1.91 g, 14.47 mmol) and KOrBu
(3.25 g, 28.9 mmol) in DMF {65 mL) is purged with N» and stirred at tt for 2 h. Chloramine
in ether (0.13 M, 145 mL) is added and the mixture is stirred for 20 min. The reaction is
cooled to 0°C and a solution of Na:S>0: (800 mg) in water (130 mL) is added. The mixture is

stirred for 10 min at OOC, and then concentrated im vacno. The residuc is triturated in DCM
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and filtered. DCM is added to the filtrate, cooled to 0°C and treated with BOC,0 (793 mg.
3.6 mmol). The mixture is concentrated in vacuo, and the residue is purified by silica gel
chromatography eluting with 10%s MeOH in DCM to afford 3-methyl-pyirolo[3.2-¢c]pyridin-1-

yl amine (842 my, 35 %). MS: 148 (M+H): 'H NMR (300 MHz, CDCls): 8 &.85 (s, |H), 8.36
(d. tH), 7.32(d, IH). 6.95 (s. IH) 4.77 (s, 2H), 2.37 (5. 3H).

Step 6: A mixture of 3-methyl-pyrrolo[3.2-c]pyridin-1-yl amine (223 mg, 1.52 mmol), 4-
methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (329 mg, 1.52 mmol). HATU (693 mg,
1.82 mmel) and DIPEA (593 mg, 4.59 mmol) in DMF (& mL)is stirred at 130°C for 1 h. The
reaction is quenched with water and NaHCO; (168 myg, 2 mmol). The mixture is concentrated
in vacuo. The residue is purified by silica gel chromatography eluting with 10% meOH in

DCM to afford 4-methyl-2-pyridin-2-yil-pyrimidine-5-carboxvlic acid (3-methvl-pyrrolo[3,2-

clpyridin-1-yl)-amide (91 mg, 17%). MS: 345 (M+H): 'H NMR (300 MHz, DMSO-d,): 8 =
9.34 (s, 2H), 8.79 (d. TH). .53 (d. 1H), 845 (d. TH) R.13 (d, 1HD), 8.02 (1. TH), 7.86 (s, 1H),
7.59 (1, 1H), 2.77 (s, 3H), 2.43 (s, 3H).

Example 203

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid {3-methyl-pyrrolo[3.2-cIpyridin-

[-yl)-amide

A mixturc of 3-methyl-pyrrolo[3.2-c]pyridin-1-ylamine (224 mg, 1.52 mmol), 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid (354 mg, 1.52 mmol), HATU (693 mg. 1.82
mmol) and DIPEA (593 mg, 4.59 mmol) in DMF (8 mL} is heated at 150°C for | h. The
reaction is quenched with water, NaHCO; (168 mg, 2 mmol) is added and the mixture is
extracted with EtOAc. The ogunic layer is separated, dricd {Na>SQ,). filtercd and
concentrated. The residue is first purified by silica gel column chromatography eluting with

10% MeOH in DCM and then recrystallized from EtOAc to afford 2-( 3-fluoro-phenyl)-4-
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methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3,2-c]pyridin-1-yi)-amide (198 mg).
MS: 362 (M+H): 'H NMR (300 MHz, CD;0D): 3 9.12 (s, 1H), ¥.86 (s, [H), .35 (d. IH),
R.15-8.31 (m, 2H), 7.47-7.60 (m, 2H), 7.35 (s, 1H), 7.29 (t, 1H), 2.84 (s, 3H), 2.44 (s, 3H).

Example 204

2-(3-Fluoro-phenvh-4-methyl-pyrimidine-5-carboxylic acid (5-nitro-indo!-1-yl)-amide
. o _
N
N7 N Pl
| H N
P \
N sl

Step 1: NaH (60%, 421.5 mmol} is added portion-wisc to a solution of 5-nitro-1H-indole (28.1

F

mmol) in anhydrous DMF (80 mL) at 0°C and the mixture is stirred at 0°C under N for 10
min. HOSA (140.5 mmol) is added portion-wise for 30 minutes and the mixture is stirred at
0"C for 2 h. The reaction is quenched with water. Additional water (250 mL) is added and
the mixture 1s extracted with EtOAc (3x 100 mL). The combined organic layer is washed with
water (2x30 mL), brine (30 mL), dried (Na;SQO,),. filtecred and concentrated. The residue is

washed with heptane (2x20 mL) and recrystallized from EtOAc to afford 5-nitro-indole-1-

vlamine (4.84 g, 97%) as a solid. MS: 178& (M+H): '"H NMR (300 MHz, CDCl:): & 4.93(br,
2N-H), 6.62(d. H), 7.30(d, H), 7.52(d, H), 8.17(d, H), 8.58 (s, H).

Step 2: DIPEA (12.65 mmol) is added a solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-
5-carboxylic acid (4.22 mmol), 5-nitro-indole-1-ylamine (4.22 mmol) and HOTT (S-(1-oxido-
2-pyridyl)-thio-N,N.N*,N"-tetramethyluronium hexatluorophosphate) (7.6 mmol) in
anhydrous DMF (15 mL) and the mixture is heated at 80-90"C overnight. Afier evaporation
of solvent, the residue is dissolved in EtOAc (150 mL), washed with water (20 mL), 5%
sodium sulfate (20 mL), water (mL) and brine (20 mL). The organic layer is dried (Na-SO,),

filtered and concentrated. The residue is kept at rt overnight to yield 4-methyl-2-(3-fluoro-

phenyl)-pyrimidine-5-carboxylic acid (5-nitro-indol-1-yl)-umide (730 mg. 44%) as a solid.
MS: 392 (M+H): 'H NMR (300 MHz, DMSO-d®): § 2.78(s. 3H), 6.8%(d, H), 7.38-7.53(m. H).
7.57-7.76(m. 2H), 7.81(d, 1, 8.06-8.32(m, 2H), R.34(d, H), 8.65(d, H), 9.27(s, 2H).

Example 205
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2-(3-fluoro-pheny)-4-methyl-pyrimidine-5-carboxylic acid (5-amino-indol- 1-y1}-amide

@] =

~N ==

N
LA \/NH:

A solution of d-methyl-2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (S-nitro-indol-1-yl)-
amide (1.64 mmol) in MeOH (45 mL) and 10% Pd/C (0.16 mmol) is hydrogenated in a 500
5 mL Paar bottle under 50 psi at rt overnight. Pd/C is filtcred off. The filtrate is concentrated to

afford 2-(3-fluoro-phenyD)-4-methyl-pyrimidine-3-carboxvlic acid (3-amino-indol-1-v-amide

(545 mg, 929%) as a solid. MS: 362 (M+H): 'H NMR (300 MHz, CD:0D): § 3.84(s, H),
6.37(d, Hh. 6.81(dd, H), 7.01(d, H), 7.16-7.36{m, 3H), 7.55(m, H), &23(d, H), 8.36(d, H), 9.50
{s. H).

10

Example 206

2.(3-fluoro-phenyD)-4-methyl-pyrimidine-S-carboxylic acid [5-{dimethanesulfonyl)-amino-

15 indol-1-yll-amide

N\
o

A mixture of 2-(3-fluoro-pheny)-4-methyl-pyrimidine-3-carboxylic acid {5-amino-indol-1-
yl)-amide (0.43 mmol) and methanesulfonyl chloride (0.52 mmol) in anhydrous DCM (10
mL) is stirred at 0°C and triethylamine (1.29 mmol) is added. The rcaction mixture is stirred
0 at 0°C for 1 h, and then warmed to rt and stirred for 30 minutes. DCM is added (20 mL). and
the mixture is washed with 4% HCL (15 mL), water (10 mL) and brine (15 mL). The organic
layer is dricd (NazSO,), filtered and concentrated. The residuc is purified by chromatography

using silica gel eluting with 0-60% EtOAC in DCM to atford 2-(3-fluoro-phenyl)-4-methyl-

pyrimidine-5-carboxyvlic acid [S-(dimethanesulfonyl)-amino-indol-1-yl]-amide (85 mg, 38°%%)
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as a solid. MS: 518 (M+H): 'H NMR (300 MHz, CDCly): & 2.75(s, 3H), 2.90(s, 3H), 3.66(s,
3H), 6.51(s. H), 7.04-7.53(m, 6H), 8.03(d, H), 8.12(d, H), 8.60(s. H).

Example 207
5 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-benzoylamino-indol-1-yl)-

amide

—=
./
O
Iz
\
1
Z T

A solution of benzoyl chioride (0.85 mmol) in unhydrous DCM (2 mL) is added drop-wisc to
a solution of 4-mcthyl-2-(3-fluoro-phenyh-pyrimidine-3-carboxylic acid (3-amino-indol-1-
10 yh-amide (0.47 mmol) and triethylamine (1.41 mmol) in anhydrous DCM (16 mL) and the
mixture is stirred at rt overnight. The reaction mixture is concentrated in vecuo. The residue
is dissolved in EtOAc (25 mL), and washed with water (2X20 mL) and brine (10 mL). The
organic layer is dried (Na:SQOJ). filtered and concentrated. The residue is triturated with

EtOAc to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidinc-3-carboxylic acid (5-

13 benzovlamino-indol-1-yl)-amide (95 mg, 43%%) as a solid. MS: 466 (M+H): 'H NMR (300
MHz. DMSO-d%): & 2.99(s. 3H), 6.72(d, H). 7.38-7.48(m. H), 7.48-7.80(m, 6H), 7.83-
8.016(m. 3H), 8.07-8.20(m. H)., 8.23-8.35(m, 2H)., 9.24(s. H), 10.25¢br. H).

Example 208

a0 4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic ucid [S-fluoro-3-(1,2.3,6-tetrahydro-pyridin-

L X1

4-yD)-indol-1-vi]-amide dichlorochloride

Step 1 A mixture of 3-fluoroindole (6.65 g, 49.2 mmol) and 4-piperidone hydrate

hydrochioride (18.9 g, 123 mmol) in methanol solution of 2 N KOH (90 mL) is refluxed for 6
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h. Afier cooling to rt, water (150 ml) is added and stirred at rt for 30 minutes. The resulting

precipitate 1s filtered, washed with water (10 mL) and ether (15 mL), and dried in vacuo to

afford 5-fluoro-3-(1.2,3,6-tetrahydropyridin-4-yl)-indole (6.34 g, 60%,). MS: 217 (M+H); 'H

NMR (300 MHz, CDCls): 8 8.40 (br, H), 7.57 (dd, H). 7.24-7.37 (m, H), 7.23 (s, H), 6.98 (t,
5 H), 6.20 (s, H). 3.62 (m, 2H). 3.16 (m, 2[), 2.50 (s, 2H).

Step 2: A solution of di-tert-butyl dicarbonate (504 mg, 2.31 mmol) in DCM (10 mL) is added
to a stirred solution of 5-fluoro-3-(1,2,3,6-tetrahydropyridin-d-yl)-indole (500 mg, 2.31 mmot)
in DCM (20 mL) at rt and stirred at rt overnight. The reaction mixture is concentrated in

10 vucito to afford 4-(5-Fluoro-1H-indol-3-v1)-3.6-dihydro-2H-pyridine-1 -carboxylic acid tert-

butyl ester (730 mg). MS: 317 (M+H); 'H NMR (300 MHz, CDCly): 8 8.17 (br. H). 7.56 (d,
H), 7.31 (m. H), 7.26 (s. H), 6.99 (t, H), 6.13 (s, H), 4.17tm, 2H), 3.70 (m, 2H), 2.57 (s, 2H),
1.54 (s, 9H).

15 Step 3: A solution of 4-(5-fluoro-1H-indol-3-y1)-3,6-dihydro-2H-pyridine-1-carboxylic acid
tert-butyl ester (730 mg. 2.31 mmol) in anhydrous DMF is added slowly to a stirred solution
of 60 % NaH (1108 mg. 27.72 mmol) in anhydrous DMF (20 mL) at 0"C under N; and stirred
at rt for an hour. HOSA (1305 mg, 11.55 mmel) is added portion-wise at 0°C, stirred at 0°C
for 5 hours, poured into ice/water (350 mL) and extracted with ether (3 x 35 mL). The

20 combined organic extract is washed with water (2 x 20 mL) and brinc (20 mL), dried
(Na>S0.). filtered and concentrated in vacuo. The residue is washed with heptane (3 x 5 mL)

to afford 4-(1-Amino-5-fluoro- 1 H-indol-3-v1)-3.6-dihydro-2H-pvridine-1 -carboxvlic acid tert-

butyl ester (715 mg, 94%) as a solid. MS: 332 (M+H): "H NMR (300 MHz, CDCl.): & 7.52
(d, H), 7.36 (m, H), 7.20 (s, H), 7.04 (t, H), 6.06 (s, H), 4.78 (s, 2H), 4.15(m, 2H), 3.69 (t. 2H),
25 254 (s, 2H), 1.55 (s, 9H).

Step 4: Triethylamine (2.6 mmol) is added to a stirred solution of 4-methyl-2-pyridin-2-yl-
pyrimidine-5-carboxylic acid (1.30 mmol) and iso-butyl chloroformate (1.93 mmol) in
anhydrous DCM (20 mL) at rt under N, and stirred at rt for 2 h. The reaction mixture is

30 concentrated in vacun. The residue is dried in vacuo and THF (30 mL) is added. The mixture

is filtered and the filtrate is concentrated to afford iso-butyl-[ 1 -(d-methyl-2-pyridin-2-v]-

pytrimidin-S-yll]-carbonate (350mg, 85%4).
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Step 5: Sodium bis(trimethylsilyl)amide (2 N) in THF (0.83 mL) is added to a stirred solution
of 4-( 1-amino-5-fluoro- 1 H-indol-3-y1)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl
ester (367 mg,1.11 mmol) in anhydrous DMF (20 mL) at rt under Na, then stirred at 1t for 15
min. A solution of iso-butyl-[ I-{4-mcthyl-2-pyridin-2-yl-pyrimidin-5-yl]]-carbonatc (350mg,
1.11 mmol) in anhydrous DMF (5 mL) is added slowly at rt and stirred at 60°C for I& hours
under N>, DMF is evaporated off. The residuc is dissolved in EfOAc (60 mL), washed with
water (3x20 mL) and brine (20 mL), dried (NaaSO.), filtered and concentrated in vacwo. The
residue is purified by silica gel chromatography cluting with 0-20% McOH in DCM to afford

-{5-fluoro-t-[{4-methyl-2-pyridin-2-yl-pyrimidine-5-carbony-aminol- | H-indo!-3-v1 1 -3.6-

dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (158 mg, 28%4).

Step 6: A solution of 4-{5-fluoro-1-[(4-methyl-2-pyridin-2-y!-pyrimidine-5-carbonyl}-aminol-
1H-indol-3-yl}-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl cster (158 mg) in DCM
(15 ml) 1s bubbled with HCI gas for 10 min at rt, then stirred at rt for 18 h. DCM is cvaporated
oft and the residue is triturated with MeOH (2 mL). The solide is collected by filtration and

dried to afford 4-methvl-2-pyridin-2-yl-pyrimidine-3-carbhoxylic acid [5-fluoro-3-(1.2.3.6-

tetrahydro-pyridin-4-yl)-indol-1-yl]-amide dichlorochloride (81 mg, 54%,), MS: 429 (M+H):
'H NMR (300 MHz, CD:OD): § =2.89(m, 2H), 2.96(s, 3H), 3.53(t, 2H), 3.94(m, H), 6.27(s,
H), 7.12(t, H). 7.46(q. H). 7.59-7.71(m, H). 8 28 (t, H), 8.85 (t, H), 8.99(d, H), 9.15(d, H).
9.41(s, H).

Exanmplc 209

2-Pyndin-2-yl-4-trifluoromethyl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-y1)-

amide

F

FLF

(@] -

NT N’N

I/ F
| N
_N

A solution of 2-pyridin-2-yl-4-trifluoromethyl-pyrimidine-5-carboxylic acid (219 mg, 0.81
mmol), 5-fluoro-3-methyl-indol-1-ylamine (0.98 mmol), DIPEA (158 mg, 1.23 mmoal) and
HATU (1.06 mmol) in anhydrousDMFE (R mL) is stirred at 80°C overnight. The reaction
mixture is diluted with EtOAc (40 mL) and washed with water (4x20 mL) and brine (20 mL).
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The organic layer is dried (Na>SQy), filtered and concentrated in vacuo. The residue is
purified by silica gel chromatography eluting with 1%6-50% EtOAc¢ in DCM. The collected

rroduct 18 recrystallized from DCM to afford 2-pyridin-2-yl-d-trifluoromethyl-pyrimidine-5-
I 3

carboxvlic acid (5-fluoro-3-methyl-indol-1-y)-amide (105 mg. 31°5) as a solid. MS: 416
5 (M+H); 'H NMR (300 MHz, CD:0DY: § =2.32(s, 3H), 7.04(t, H), 7.16(s, H), 7.25(dd. H),
7.34(q, H), 7.67¢dd, FD. .11 (t. H). 8.70 (d, H), 8.82(d, H), 9.57(s, H). 1Cs =8 nM.

Example 210

2-(3-Fluoro-phenvl}-d-methyl-pyrimidine-3-carboxvlic acid (2-mcthyl-indoi-1-yD-amide
@] -
N7 N’N
| H
o
N

A mixture of 2-(3-fluoro-pheny])-4-methyl-pyrimidine-3-carboxylic acid (2-methyl-2.3-
pheny yi-p3 3 3

[0 F

dihydro-indol-1-yl)-amide (246 mg. 0.68 mmol) and MnQO: {296 mg, 3.4 mmol) in DCM (10
mL) is stirred at ri for 1.5 h. The reaction mixture is filtered and the filtrate is concentrated i

vacio. The residue is triturated with cther to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-

._.
L

5-carboxylic acid (2-methyl-indol-1-yD)-amidc (138, 65%4). MS: 361 (M+H): '"H NMR (300

MHz, CDCl3): 8 2.39 (s, 3H), 2.83 (s, 3H), 6.36 (s, H), 7.10-7.29 (m, 3H). 7.44-7.62 (m, H).
817 (s, HY. 825 (d, H), 8.35(¢d. H), 8.97 (s, H).

Example 211
20 2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid (6-fluoro-2.3-dihydro-1 4-benzoxazin-4-

yl)-amide

o
N~ N

N™ ™ o]
I/ g

N
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Step 1: LiAlH4 (14.7 mmol, 1 M solution in THF) is added to a solution of 6-fluoro-4H-
benzofl.4]oxazin-3-one (1.23 g, 7.35 mmol) in THF at rt and heated to reflux for 2 hrs. The
reaction mixture is quenched with a few drops of water followed by slow addition of ethyl
acetite (10 mL). The solid 1s filtered off, and washed with EtQAc. The filtrate is concentrated

in vacuo to afford 6-fluoro-3.4-dihydro-2H-benzo[ 1.4Joxazing (1 ¢). MS: 154 (M+H).

Step 2: Iseamy! nitrite is added to a solution of 6-fluoro-3,4-dihydro-2H-benzo[1.4] oxazine
(1g) in DCM (15 mL) and heated to reflux overnight. The reaction mixturc is concentrated in
vacio and the residuc is purified by silica gel chromatography cluting with 10%% EtOAc in

heptane to give 6-Fluoro-4-nitroso-3.4-dihydro-2H-benzo[1.4]oxazine (0.83 g).

Step 3: LiAIH, in THF (1 M, 6.58 mL) is added to a solution of 6-fluoro-4-nitroso-3,4-
dihydro-2H-benzo[1,4]oxazine (0.8 ¢) in THF (10 mL) at 0" C and then stirred at rt overnight,
The reaction mixture is quenched with a few drops of water followed by addition of EtOAc
(10 mL). The solid is filtered off, and washed with EtOAc (15 mL). The filtrate is
concentrated /i vucuo and the residue is punfied by silica gel column chromatography eluting

with 15% EtOAc in heptane to afford 6-fluoro-2,3-dihydro-benzo[1.4]oxazin-4-ylamine (0.44

mg).

Step 4: DIPEA (174 uL) is added to a mixture of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic
acid (218 mg), HATU (380 mg) and 6-fluoro-2.3-dihydro-benzo[1,4]Joxazin-4-ylaminc (220
my) in DMF (15 mL) and then heated at 80 "C overnight, The reaction mixture is
concentrated in vacuo and the residue is purified by silica get column chromatography cluting
with 30°% EtOAc in heptane to afford 2-(3-fluoro-phenyh)-pyrimidine-5-carboxylic acid (6-
fluoro-2.3-dihydro-1,4-benzoxazin-4-y))-amide (81 mg). MS: 369 (M+H): 'H NMR (300
MHz, DMSO-Dg): ¢ 11.05 (5, 1H). 9.35 (s, 2H), 8.32 (dd, 1H), 8.18 (dd. 1H), 7.65 (m, [H),
7.5 (m, TH}Y, 6.8-6.7 (m. 2H), 6.32-6.45 (m, 1H), 4.36 - 4,33 (m, 2H), 3.65 (m, 21). IC5 =12
nM.

Example 212

2-Phenvl-pyrimidine-5-carboxylic acid (6-fluoro-2 3-dihvdro-1.4-benzoxazin-4-y-amide
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Following procedures similar to those of step 4 in Example 211, but substituting 2-phenyl-
pyrimidine-5-carboxylic acid for 2-(3-fluoro-phenyl)-pyrimidine-3-carboxylic acid, there is
preparcd 2-phenyl-pyrimidine-S-carboxylic acid (6-fluoro-2.3-dihydro-1,4-benzoxazin-4-yl)-

5 amide as solid. MS: 351 (M+H); 'H NMR (300 MHz, DMSO-Dg): & 11.03 (s, 1H), 9.33 (s,
2H), 8.49-8.46 (m, 2H), 7.61-7.55 (m, 3H), 6.8-6.7 (m, 2H), 6.52-6.45 (m, 1H), 4.36-4.33
(m, 2H), 3.65-3.25 (m, 2H). IC5, =21 nM.

10

Example 213
4-Methyl-2-pyridin-2-vI-pyrimidine-3-carboxvlic acid (3-cthyl-5-tfluoro-pyrrolof2.3-

blpyridin-1-yl}-amide

O a—r
NM\N/N / \
) e
/ N
Q/\

15 Step 1: A solution of 5-fluoro-3-iodo-pyridin-2-ylamine (3 g. 12.6 mmol) in DCM (40 mL) is

F

trcated with TFAA (2.1 mL, 15.1 mmol) and pyridine (1.2 mL, 15.1 mmol), and stirred at it
for 2 h. The mixture is dituted with H.O (150 mL.), and extracted with DCM (3 x 150 mL).
The combined organic layer is dried (Na>SOy), filtered and concentrated in vacuo, The
residuc is diluted with McCN (40 mL), treated with trans-crotyl bromide (2 mL., 18.9 mmol)

20 and K>COs (3.5 ¢, 25.2 mmol). and heated at reflux for 2 h. The mixture is cooled, filtered
through a pad of Celite and concentrated. The residue is purified by silica gel

chromatography eluting with 5% - 30% EtOAc in heptanc to afford N-but-2-enyl-2,2.2-

s e A

teifluoro-N-(3-fluora-3-iodo-pyridin-2-yl)-acetamide (2.5 ¢, 51°6). MS: 389 (M+H); '"H NMR
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(300 MHz, CDCl3): 8 8.36 (m, 1H), 7.9% (s, IH), 5.55 (m, 2H), 4.62 (m, 1H), 3.96 (m, 1H),
1.61 (m, 3H).

Step 20 A solution of N-but-2-enyl-2,2.2-trifluoro-N-(5-tluoro-3-todo-pyridin-2-yl)-acetamide
(2.57 ¢, 6.5 mmol) in DMF (10 mL) is treated with n-BuyNCI (2 g, 7.15 mmotl), Pd(OAc), (59
mg, 0.26 mmol), and stirred at 100°C for 2 h. The mixture 15 cooled to rt. diluted with EtOAc
(50 mL). filtered through 4 pad of silica gel, and washed with 1 M HC1 (50 mL). The organic
layer is separated, dried (Na,SOy), filtered and concentrated in vacuw. The residue is purified
by silica gel chromatography eluting with 25% - 70% EtOAc in heptane to atford 3-cthyl-5-
fluoro-1H-pyrrolof2,3-b]pyridine (0.75 g, 70%). MS: 165 (M+H); '"H NMR (300 MHz,
CDCl3): 6 9.62 (5. NH, 1H). 8.17 (m, 1H). 7.60 (m, 1H), 7.16 (s, 1H), 2.74 (q, 2H), 1.31 (1,
3H).

Step 3: A suspension of NaH (2.7 g, 68 mmol, 60% in mineral oil) in DMF (20 mL) at 0°C is
treated with 3-ethyl-5-fluoro-1H-pyrrolo[2,3-b]pyridine (745 mg. 4.5 mmol) and stirred at 0°C
tor 1 h. The mixturc is treated with HOSA (2.5 g, 22.5 mmol) portion wisc and warmed to 1t
over 2 h. The mixture is then poured over ice, filtered through a pad of C'elite, and extracted
with EtOAc (3 x 50 mL). The combined organic layer is dried (Na-SOy), filtered and
concentrated in vacuo, The residue is purified by silica gel chromatography cluting with 30%%

- 50% EtOAc in heptane to afford 3-ethyl-5-fluoropyrrolo[2,3-blpyridin-1-ylamine (685 mg,

8494). MS: 180 (M+H); 'H NMR (300 MHz, CDCly): 8 8.16 (s. 1H), 7.56 (m, TH), 7.14 (s,
1H)Y, 4.93 (s. NH», 2H), 2.697 (q, 2H). 1.28 (¢, 3H).

Step 4 A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (490 mg, 2.28
mmol) and 3-ethyl-5-fluoropyrrolo[2,3-b]pyridin-[-ylamine (340 mg, 1.9 mmol) in DMF (6
mi) is stirred at 40°C for 1 h. The mixture is treated with DMTMM (524 mg, 1.9 mmol) and
stirred at 40°C for 1 h. The mixture is diluted with saturated aqueous Na-CO; (5 mL) and
stirred for 5 min. The precipitate is collected by filtration and dried in vacuo to afford 4-
methyl-2-pyridin-2-vi-pyrimidine-5-carboxvlic acid (3-cthyl-5-fluoro-pvrrolaf2.3-b]pyridin-1-
yl)-amide (427 mg, 60%4). MS: 377 (M+H); '"H NMR. (300 MHz, DMSO-d¢): § 11.94 (s, NH,
THD, 9.14 (s. TH), 8.81 (d, TH), 847 (d, 1H), 8.30 (s, 1H), 8.03 (m, 2H), 7.61 {(m, 2H), 2.81 (s,
3H), 2.75 (q. 2H), 1.29 (t, 3H).
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Example 214

4-Methyl-2-thiazol-2-vl-pyrimidine-3-carboxvylic acid (3-ethyl-5-fluoro-pyrrolo{2.3-bIpvridin-

5

5 A solution of 4-methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (509 mg. 2.28 mmol) and
3-ethyl-5-fluoropyrrolo] 2.3-b]pyridin-1-ylamine (340 mg, 1.9 mmol) in DMF (6 mL) is stirred
at 40°C for 1 h. The mixture is treated with DMTMM (524 myg. 1.9 mmol) and stirred at 40°C
for | h. The mixture is diluted with saturated aqueous Nu-CO; (5 mL) and stirred for 5 min.

The precipitate is collected by filtration and dried in vucio to afford 4-methyl-2-thiazol-2-yl-

10 pyrimidine-3-carboxylic acid (3-ethyl-5-fluoro-pyroto[2.3-b]pyridin-1-yi)-amide (481 mg,
66°0). MS: 383 (M+H); 'H NMR (300 MHz, DMSO-dq): 8 11.95 (s, NH. 1H). 9.10 (s, 1H).
8.20 (s, TH), §.14 (d, TH), R.0% (d. TH), R.00 (m, 1H), 7.57 (s, 1H), 2.79 (s, 3H), 2.75 (q, 2H),
1.29 {t, 3H).

15 Example 213

2-(3-Fluoro-phenyh)-4-methyi-pyrimidine-3-carboxylic acid (5-fluoro-pyrrolo[2.3-blpyridin-

1-yD-amide

Step 1. A solution of 5-fluoro-3-iodo-pyridin-2-ylamine (4 g, 16.8 mmol) in THF (50 mL)
20 and trimethylsilylacetylene (4.7 mL. 33.6 mmol) is treated with PACI(PPh;), (353 mg, 0.5

mmol), Cul (96 myg, 0.5 mmol) and triethylamine (7 mL, 50.4 mmol) and stirred at rt for 2 .

The mixture is filtered through Celite and concentrated. The residuc is purified by silica gel

chromatography eluting with 10% - 33% EtOAc in heptane to afford S-fluoro-3-

trimethylsilanylethynyl-pyridin-2-ylamine (3.3 g, 94%). MS: 209 (M+H); 'H NMR (300
MHz, CDCl3): & 7.90 (d, 1H). 7.30 (m, 1H). 4.89 (s. NHa, 2H), 0.25 (s, 9H).

[
rh
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Step 2: A solution of 5-fluoro-3-trimethylsilanylethynyl-pyridin-2-ylamine (3.2 g, 15.4
mmol) in MeOH (77 mL) and K;CO: (1.1 g, 7.7 mmotl) is stirred at 1t for 0.5 h. The mixture
is filtered through Celite and concentrated. The residue is purificd by silicu gel

chromatography eluting with 15% - 53% EtOAc¢ in heptane to afford 3-ethynyl-3-fluoro-

pyridim-2-ylamine (1.55 g, 74%). MS: 137 (M+H); '"H NMR (300 MHz. CDCly): 8 7.94 (d.
1H). 7.35 (m, 1H), 4.91 (s, NH-, 2H), 3.44 (s, 1H).

Step 3: A solution of 3-cthynyl-5-fluoro-pyridin-2-ylamine (1.25 g, 9.2 mmol) in DMF (20
mL) is treated with (Rh(cod)-CI)> (23 mg, 0.023 mmol) and tris-(4-fluoro-phenyl)-phosphane
(115 mg, 0.368 mmol) and stirred at 85°C for 0.5 h. The mixture is then poured over brine
(50 mL), and extracted with EtOAc (3 x 30 mL). The combined organic layer is dried
{Na:S0y), filtered and concentrated in vacue. The residuc is purified by silica gel
chromatography eluting with 35% - 75% EtOAc in heptane to afford 3-fluoro-1H-pyrrolo[2,3-
blpyridine (1.05 g, 84%). MS: 137 (M+H), 'H NMR (300 MHz, CDCls): § 9.15 (s, NH, 1H),
7.99 (s. 1H), 7.44 (d, 1H), 7.1& (s, 1H), 6.2R (s, 1H).

Step 4: A suspension of NaH (4.4 g, 110 mmol, 60% in mineral oil) in DMF (37 mL) at 0°C
is treated with 5-fluoro-1H-pyrrolo[2,3-b]pyridine (1.0 ., 7.4 mmol} and stirred at 0°C for 1 h.
The mixture is treated with HOSA (4.2 g, 37 mmol) portion wise and warmed to rt over 2 h.
The mixture is then poured over ice. filtered through a pad of Celite, und extracted with
EtOAc (3 x 50 mL). The comhined organic layer is dricd (Na-SOjy), filtered and concentrated
in vacuo. The residuc is purified by silica gel chromatography eluting with 30%, - 70% EtOAc

in heptane to afford 3-fluoro-pyrrelo[2.3-b]pyridin-{-ylaming (9%0 myg, §8°%). MS: 152

(M+H); 'H NMR (300 MHz, CDCl): 6 8.20 (s, 1H), 7.60 (m, TH), 7.42 (m, TH), 6.36 (s, 1H),
5.01 (s, NH,, 2H).

Step 5: A solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (529 mg,
2.28 mmol) and 3-fluoro-pyrrolo[2,3-b]pyridin-1-ylamine (288 mg, 1.9 mmol) in DMF (6
mL) is stirred at 40°C for | h. The mixture is treated with DMTMM (524 myg, 1.9 mmol) and
stirred at 40°C for 1 h. The mixture is diluted with saturated aqueous Na-COx (5 mL) and
stirred for 5 min. The precipitate is collected by filtration and dried in vacuo to afford 2-(3-

fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-pyrrolof2.3-blpvyridin-1-y1)-
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amide (475 mg, 68%%). MS: 366 (M+H): 'H NMR (300 MHz, DMSO-ds): 8 9.12 (s, 1H), 8.30
(M, 2A), .18 (d, TH), 7.97 (d. 1H), 7.82 (d, TH), 7.59 (m, TH), 7.44 (m. 1H), 6.59 (d, 1H),
2.80 (s, 3H).

Example 216
4-Mcthyl-2-pyridin-2-yl-pyrimidine-3-carboxvlic acid (3-fluoro-pyrrolo[2.3-b]pyridin-1-y])-

amide

A solution of 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (440 mg, 2.28 mmol) and
5-fluoro-pyrrolo[2.3-b]pyridin-1-ylamine (288 mg, 1.9 mmol) in DMF (6 mL) is stirred at
40°C for 1 h. The mixture is treated with DMTMM (524 mg, 1.9 mmol) and stirred at 40°C
for I h. The mixture is diluted with saturated aqueous Na>COs (5 mL) and stirred for 5 min.

The precipitate is collected by filtration and dried in vacue to afford 4-methyl-2-pyridin-2-yl-

pyrimidine-5-carboxylic acid (5-fluaro-pyrrolo[2.3-b]pyridin-1-yi)-amide (343 my, 52%).
MS: 349 (M-++H): 'H NMR (300 MHz, DMSO-d¢): § 9.17 (s, 1H), 8.81 (d. 1H), 8.53 (d, 1H),

827 (s, 1H), 8.01 (m, 1H), 7.90 (m. 1H), 7.77 (d, 1H), 7.57 (m. 1H), 6.60 (d. IH). 2.84 (s,
JH).

Example 217

4-Methyl-[2 2'Tbipyrimidinyl-3-carboxvlic acid (2-cyclopropyl-3-fluoro-indol- 1-vi)-amide

AR

Step 1: A solution of 4-flucro-2-iodoaniline (2 ¢, 8.4 mmol) in THF (15 mL) and

cyclopropylacctyiene (1.4 mL, 16.9 mmol) is treated with PdCl.(PPhs)y (177 mg, 0.25 mmol),
Cul (48 mg, 0.25 mmol) and triethylamine (3.5 mL, 25.2 mmol) and stirred ut rt for 2 h. The
mixture is filtered through Celite and concentrated. The residue is purified by silica gel

chromatography eluting with 0% - 35% EtOAc in heptanc to afford 2-cyclopropylethynyl-4-
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fluoro-phenylamine (1.1 g, 74%%). MS: 176 (M+H); "H NMR (300 MHz, CDCl,): 8 6.93 (m,
THY, 6.81 (m, 1H), 6.59 (m, 1H), 4.00 (s, NH:, 2H}, 1.49 (m, 1H), 0.82 (m, 4H).

Step 2: A solution of 2-cycloprapylethynyl-4-fluora-phenylamine (0.80 ¢, 4.5 mmol) in

5 PhMe (16 mL) 1s treated with InBrz (80 mg, 0.23 mmol) and stirred at 110°C for 0.5 h. The
mixture is then pourcd over brine (20 mL), and extracted with EtOAc {3 x 20 mL). The
combined organic layer is dried (Na.SO,), filtered and concentrated in vaciro. The residue is
purified by silica gel chromatography eluting with 0% - 23% EtOAc in heptane to afford 2-
cyclopropyl-5-fluoro-1H-indole (610 mg, 78%4). MS: 176 (M+H): 'H NMR (300 MHz,

10 CDCl:): 8 7.88 (s, NH, 1H), 7.12 (m. 2H), 6.83 (m, 1H), 6.09 (s, 1H), 1.90 (m, 1H), 0.95 (m,
2H), 0.77 (m, 2H).

Step 3: A suspension of NaH (1.9 g, 47 mmol, 60% in mineral gil) in DMF (20 mL) at 0°C is
treated with 2-cyclopropyl-5-fluoro- 1 H-indole (550 mg, 3.14 mmol) and stirred at 0°C for | h.

15 The mixture is treated with HOSA (1.8 g, 15.7 mmol) portion wise and warmed to 1t over 2 h,
The mixture is then poured over ice, filtered through a pad of Celite, and extracted with
EtOAc (3 x 50 mL). The combined organic layer is dried (Na.SO.), filtered and concentrated
in vacuo. The residue is purified by silica gel chromatography eluting with 5% - 35% EtOAc
in heptanc to afford 2-cyclopropyl-5-fluoro-indol-1-ylamine (420 mg, 70%). MS: 191

20 (MFH); 'H NMR (300 MHz, CDCl,): 6 7.30 (m, 1H), 7.11 (m, 1H). 6.92 (m, 1H), 5.90 (s,
IH), 4.57 (s. NH2, 2H), 2.07 (m, 1H), 1.02 (m, 2H), 0.75 (m, 2H).

Step 4: A solution of d-methyl-[2,2']bipyrimidinyl-5-carboxylic acid (184 mg. 0.85 mmol)
and 2-cyclopropyl-5-fluoro-indol-1-ylamine (135 mg, 0.7 mmol) in DMF (3 mL) is stirred ut

25 40°C for 1 h. The mixture is treated with DMTMM (235 me. 0.71 mmol) and stirred at 40°C
for I h. The mixture is diluted with saturated aqucous Na>COa (5 mL) and stirred for S min.
The precipitate is collected by filtration and dried in vacuo to afford 4-methyl-
[2.2Tbipyrimidinyl-5-carboxylic acid (2-cyclopropy!l-3-fluoro-indol-1-vl)-amide (35 mg,
13%4). MS: 389 (M+H): 'H NMR (300 MHz, DMSO-d): 5 11.93 (s, NH, 1H), 9.3 (s. 1H),

30 9.06 (d, 2H), 7.70 (m, 1H), 7.42 (m. 1H), 7.26 (m, 1H), 6.97 (m, TH), 6.16 (s, 1H), 2.79 (s,
3H), 1.97 (m, TH). 101 (m, 2H), 0.74 (m, 2H).

Examplc 218
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4-Methyl-2-thiazol-2-y|-pyrimidine-3-carboxylic acid (2-cyclopropyl-3-fluoro-indol-1-yl)-

amide

A solution of 4-methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (18& mg, 0.85 mmol) und
5 2-cyclopropyl-5-fluoro-indol-1-ylamine (135 mg, 0.71 mmol) in DMF (3 mL) is stirred at

40°C for | k. The mixture is treated with DMTMM (235 mg, 0.71 mmol) and stirred at 40°C

for 1 h. The mixture is diluted with saturated aqueous Na>COj (5 mL) and stirred for 5 min.

The precipitate is collected by filtration and dried in yacuo to afford 4-methyl-2-thiazol-2-yl-

pyrimidine-5-carboxylic acid (2-cyclopropyl-5-fluoro-indol-1-yl)-amide (60 mg). MS: 394
&4 (M+H): 'H NMR (300 MHz, DMSO-dg): 59.26 (s, 1H), £.15 (d, 1H), 8.0% (d, 1H). 7.43 (m,

1H). 7.24 (m, 1H), 6.97 (m, 1H), 6.18 (s. 1H) 2.77 (s, 3H), 1.95 (m, 1H), 1.01 (m, 2H), 0.73
(m, 2H).

Example 219

15 2-Pyrimidin-2-yl-4-methyl-pyrimidine-5-carboxylic acid (5-methoxyl-indol-1-y})-amide
o) —
Nﬁ)l\N/ ]
C

A solution of 2-pyrimidin-2-yl-4d-methyl-pyrimidine-5-carboxylic acid (496 mg, 2.30 mmol)

and S-methoxy-indol-1-ylamine (0.98 mmol) in anhydrous DMF (10 mL) is stirred at 50°C for
30 min. DMTMM (555 mg, 2.01 mmol) is added and stirred at 30°C for an hour, DMF is

20 cvaporated off. The residuc is mixed with water (40 mL) and stirred at tt for 20 minutes. The
solid is collected by filtration, washed with water (3x 5 mL) and dried in vacuum to afford 2-

pyrimidin-2-yl-4-methyl-pyrimidine-5-carboxylic acid (5-methoxyl-indol-1-yl}-amide (410

my) as a solid. MS: 361 (M+H): 'H NMR (300 MHz, CD:0D): 5 2.93(s. 3H), 4.84(s, 3H),
7.04(t. H). 6.30(d. H). 6.92(d. H), 7.14(s, H), 7.26-7.37(m, 2H). 7.72 (t, H), 9.09 (d. 2H),
9.27(s. .

o
N




49 X

WO 2008/121670 PCT/US2008/038347
-213-

Example 220
4-Methyl-[2.2 Tbipyrimidinyl-3-carboxylic acid (3-fluoro-3-methyl-pyrrolof3.2-b]pyridin-1-

yh-amide

(@] —
N’//J))\F\IJ’N 2
NYL\ H == F
~ N
T

=

n

Step 1: Bromine {(1.96 g, 12.2 mmol) is added to a mixture of 2-fluoro-3-aminopyridine (1.37
g, 12.2 mmol) and sodium acetate (2 mg. 24.4 mmol) in acetic acid (30 mLY and stirred at rt
for 4 hours. Acetic acid is evaporated oft 77 vacuo. The residue is dissolved in EtQAc (50
mk ). washed with saturated aqucous Na~CO; (10 mL), water (20 mL) and brine (10 mL),

10 dricd (Na-SQOy). filtered, and concentrated in vauo to atfford 2-bromo-3-amino-6-

fluoropyridine (2.1 g) as a solid. MS: 190 (M+H): 'H NMR (300 MHz, CDCl3): § 4.04 (br,
2H), 6.77(dd. H). 7.17(dd, H).

Step 2: TFAA (8.31 g, 39.57 mmol) is added drop-wise to a stirred solution of 2-bromo-3-

ts amino-6-fluoropyridine {(6.30 g, 33.0 mmol) and pyridine (3.91 g, 49.46 mmol) in DCM (80
mL) at rt, and stirred at rt for an hour. Water (40 mL) is added. The organic layer is separated,
dried (Na.SQ,), filtered, and concentrated in vacuo to aftord N-(2-bromo-6-fluoropyridin-3-
y1)-2.2 2-trifluoro-acctamide (9.37 g, >99%) as a solid. 'H NMR (300 MHz, CDCl,): &
7.06(m, H), 8§40 (br. N-H), 9.75(dd, H».

20

Step 3: A solution of N-(2-bromo-6-tfluoropyridin-3-y1)-2.2.2-trifluoro-acetamide (9.16 g. 31.9
mmol), allyl bromide (6.18 g, 47.9 mmol) and sodium carbonate (R.82 g, 63.8 mmol) in

CH:CN (80 mL) is stirred at 80"C for 2 h. The reaction mixture is concentrated 7 vacuo and

the residue is purified by silica gel chromatography cluting with 0-60"5 DCM in heptane to

25 afford N-allyl-N-(2-bromo-6-flyoro-pyridin-3-y!)-2.2.2-tritfluoro-acetamide (9.05 g) as an oil.
'H NMR (300 MHz. CDCl3) 8 3.68 (q. H), 5.01 (q. H), 5.17 (d, H). 5.29 (d, H), 6.85(m. ),
7.00 (dd, H), 7.64(t, H).
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Step 4: A solution of N-allyl-N-(2-bromo-6-fluoro-pyridin-3-y1)-2,2 2-trifluoro-acetamide
(3.41 g, 10.43 mmol), palladium acetate (94 mg, 0.42 mmol), tetra(n-butylammonium)
chloride (3.19 g, 11.47 mmol) and triethylamine (2.37 ¢. 23.4 mmol) in anhydrous DMF (20
mL) is stirred at 100°C under N- for an hour. DMF is evaporated off and the residue is mixed
with water (12 mL) and stirred at rt for an hour. EtOAc¢ (15 mL) 1s added and stirred at rt
overnight. The organic layer is separated and the aqueous layer is extracted with E1QAc (35
mL). The combined organic layer is dried (NaxSQOy), filtered, and concentrated in vucuo. The
residue is purified by silica gel chromatography cluting with 10-609% EtOAc in heptane to
afford 5-fluoro-3-methyl-1H-pyrrolo[3.2-b]pyridine (1.5 ¢) as a solid. MS: 151 (M+ H); 'H
NMR (300 MHz, CDC13) 8 2.38(s, 3H). 6.77(d, H), 7.28(s, H), 7.74(dd, H).

Step 5: A solution of 3-fluoro-3-methyl- [ H-pyrrolo[3.2-b]pyridine (10.7 mumol) in anhydrous
DMF (15 mL) s added drop-wisc to a stirred solution of NaH (60°, 160 mmal) in anhydrous
DMF (25 mL) under N, at 0°C for 20 min and stirred at 0°C under N- for 30 minutes. HOSA
(53.5 mmol) is added portion-wise for 30 minutes at 0°C, and stirred at 0°C for 1.5 hours.
After quenching with ice-water (400 mL), the mixture is extracted with ether (3x 60 mL). The
combined organic layer is washed with water (2x30 mL) and brine (20 mL), dried (Na-SQ.),
filtcred, and concentrated /a vacuo. The residue is purificd by silica gel column

chromatography eluting with 0-60°4 EtOAc in heptane to afford 5-fluoro-3-methyl-

pyrrolo[3.2-b]pyridin-1-ylaming (570 mg). MS: 166 (M+H): 'H NMR (300 MHz, CDC1:) §
2.32(s,3H), 4.82 (br. 2N-H). 6.76 (d, H). 7.17 (s, H), 7.77 (dd, H).

Step 6: A solution of 2-pyrimidin-2-yl-4-methy|-pyrimidine-3-carboxylic acid (1.41 mmol), 3-
fluoro-3-methyl-pyrrolo[3,2-b]pyridin-1-ylamine (1.41 mmol), DIPEA (158 mg, 4.22 mmol}
and HATU (1.69 mmol) in anhydrous DMF (8 mL) is stirred at 90°C for 16 hours. DMF is
cvaporated off 7i vucuo. The residue is dissolved in EtOAc (40 mL), washed with water
(3510 mL) and brine (10 mL), dried (NaaSO,). filtered, and concentrated in vucuno. The
restduc is purified by silica gel chromatography eluting with 1-20°% McOH in DCM to afford
4-methyl-[2.2" [bipyrimidinyl-5-carboxylic acid (5-fluoro-3-mcthyl-pyrrolof3.2-blpyridin-1-
yl-amide (125 mg) as a solid. MS: 364 (M+H); '"H NMR (300 MHz, CD-0D): & 2.31 (s, 3H),
287 (s, 3H), 6.87 (d, H), 7.50 (s. H), 7.66 (t, H), 7.96 (t, H), 9.04 (d. 2H), 9.27 (s. H).

Example 221
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4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluore-3-methyl-pyrrolo[3.,2-

blpvridin-1-vD)-amide

O gy
N N
N/| | /\
— F
x \N H
P

A solution of 2-pyridin-2-yl-4-methyl-pyrimidine-3-carboxylic acid (1.36 mmol), 5-fluoro-3-
methyl-pyrrolo[3,2-b]pyridin-1-ylamine (1.36 mmol), DIPEA (158 mg, 4.07 mmol) and
HATU (1.63 mmel) in anhydrous DMF (8 mL) is stirred at 90°C for 15 hours. DMF is
evaporated i vacuo. The residue is dissolved in EtOAc (40 mL), washed with water (3x15
mL} and brine (10 mL), dried {(N«-SOy), filtered, and concentrated {n vacwo. The residue is

recrystallized from EtOAc to afford 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-

fluoro-3-methyl-pyrrolo[3.2-b]pyridin-1-y)-amide (285 mg) as a solid. MS: 363 (M+H), 'H
NMR (300 MHz, CD;OD): & 2.35 (s, 3H), 2.87 (s, 3H), 6.92 (d, H). 7.51 (s, H), 7.60 (t, H),
7.97 (t, H), 8.05 ¢t, H), 8.65 (d, H), 8.78 (d, H), 9.23 (s, H).

Examplc 222

2-(3-Flyoro-phenybh-d-methyl-pyrimidine-S-carboxylic acid {5-tfluoro-3-methvl-pvrrolo[3 2-

blpyridin-1-yl)-amide
s —
~N N
N~ l}l 4 \
~ H — F
N

A solution of 2-(3-fluoro-phenyl)-d-methyl-pyrimidine-3-carboxylic acid (1.34 mmol), 5-

F

fluore-3-methyl-pyrrolo[3.2-b]pyridin-1-ylaminc (1.34 mmol), DIPEA (158 mg, 4.02 mmol)
and HATU (1.60 mmol) in anhydrous DMF (& mL) is stirred at 90°C for 16 h. DMF is
evaporated off jn vacus, The residue is dissolved in EtOAc (40 mL), and washed with water
(3x20 mL) and brine (10 mL). The organic layer is dried (Na.SO,), filtered, and concentrated
in yacuo. The residue is 1s purified by silica gel chromatography eluting with 0-60% EtOAc

in heptane to afford 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-
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methyl-pyrrolo[3.2-b]pyridin-1-yl)-amide (340 mg) as a solid. MS: 380 (M+H). 'H NMR
(300 MHz. CDCl2): 3 2.36 (s, 3H), 2.86 (s, 3H). 6.84 (d, ). 7.12-7.35 (m, 2H). 7.52 (q. H).
7.63 (1, H), 8.10-8.43 (m, 2H), 8.98 (br, N-H).

4-Methyl-2-pyridin-2-vl-pyrimidine-5-carboxylic acid (5-methoxy-3-methyl-pyirolo[3,2-

bipyridin-1-vlamide

~N

Step 1: Bromine (4.72 g, 29.5 mmol) is added to a mixture of 2-methoxy-5-aminopyridine
(3.66 g, 29.5 mmol) and sodium acetate (4.84 g, 7.32 mmol) in acetic acid (50 mL) and stirred
at rt for 20 minutes. Acetic acid is evaporated off in vacuo. The residue is dissolved in EtOAc
(40 mL), and washed with water (40 mL), saturated sodium carbonate aqueous solution (20
mL), water (20 mL) and brine (20 mL). The organic layer (s dricd (NaaSO.), filtered, and
concentrated /n vacuo. The residue 1s is purified by silica gel chromatography eluting with 0-
40% EtOAc in heptane to afford 2-bromo-3-amino-6-methoxypyridine (4.35 ¢) as an oil, MS:

202 (M+H): 'H NMR (300 MHz, CDCL): 8 3.89 (s, 3H), 6.60(d, H), 7.07(d, H).

Step 2: TFAA (5.15 g, 24.5 mmol) is added drop-wise to a stirred solution of 2-bromo-3-
amino-6-methoxypyridine (4.15 g, 20.5 mmol) and pyridine (1.94 g, 24.5 mmol) in DCM (60

mL} at rt and stirred at it for 2.5 h. Water (40 mL) is added. The organic layer is separated,

dried (Na.SO,), filtered, and concentrated in vacvo to atford N-(2-bromo-6-methoxy-pyridin-

3-y1)-2,2.2-trifluoro-acetamide (5.68 ¢) as a solid. '"H NMR (300 MHz, CDClz): 8 3.96 {s.H),
6.80(s, H)., 8.23 (br, N-H), 8.42(d, H).

18.5 mmol), allyl bromide {3.57 g. 27.7 mmol) and sodium carbonate (5.1 g, 11 mmol) in

CH:CN (60 mL) is stirred at 80°C for 3 h. The mixture is filtered and the filtrate is
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concentrated /i vacuo. The residuc is purified by silica gel column chromatography cluting

with 0-60% DCM in heptane to afford N-allyl-N-(2-bromo-6-methoxy-pyridin-3-yl)-2,2.2-

trifluoro-acetamide (5.55 g) as an oil. "H NMR (300 MHz, CDCly): 8 3.66 (q, H), 4.00 (s, H),
5.95(q, H). 5.08-5.30 {(q. 2H), 5.75-5.94 (m, H), 6.74 (d, H), 7.38 (d, H).

Step 4: A sotution of N-allyl-N-(2-bromo-6-mcthoxy-pyridin-3-y1)-2,2 2-trifluoro-acctamide
(5.54 g, 16.3 mmol), palladium acetate (147 mg, 0.65 mmol), tetra(n-butylammonium)
chloride (4.99 g, 17.9 mmo!) and triethylamine (3.72 g, 26.8 mmol) in anhydrous DMF (35
mL) is stirred at 100°C under N- for an hour. DMF is evaporated off, and the residue is mixed
with water {20 mL) and stirred at it overnight. EtOAc (50 mL) is added. The organic layer is
separated. dried (NazSO., filtered, and concentrated ir vacuo. The residue is is purified by
silica gel column chromatography eluting with 30-70°. EtOAc in heptane to atford 5-
methoxy-3-methyl-1H-pyrrolo[3.2-b]pyridine (2.62 ) as a solid. "H NMR (300 MHz.

CDCl2): 62,38 (s, 3H), 4.05 (s, 3H), 6.62 (s, H), 7.12 (s, H), 7.54 (d, H), 7.94 (br, N-H).

Step 50 A solution of 5-methoxy-3-methyl-1H-pyrrolo{3.2-b]pyridinc (17.3 mmol) in
anhydrous DMF (20 mL) is added drop-wise to a stirred solution of NaH (6025, 260 mmol) in
anhydrous DMF (35 mL) under Na at 0°C for 40 min and then stirred at 0°C under nitrogen
for 30 minutes. HOSA is added portion-wise for 45 minutes at 0°C and then stirred at 0°C for
2 hours. After quenching with icc-water (500 mL), the reaction mixture is extracted with ether
(3 x 40 mL). The combined organic layer is washed with water (20 mL) and brine {20 mL),
dried (Na,S0O,), filtered, and concentrated /n vucuo. The residue is purificd by silica gel
column chromatography cluting with 5-60%5 EtOAc in heptane to afford 5-methoxy-3-methyl-
pyrrolo[3.2-b]pyridin-1-vlamine (1.73 ¢) as a solid. MS: 178 (M+H): '"H NMR (300 MHz,
CDCla): 8 2.34 (s, 3H), 4.04(s, 3H), 4.75(br, 2N-H), 6.63(d, H), 7.04(s, H), 7.60(d, H).

Step 6: A solution of 2-pyridin-2-yl-4-methyl-pyrimidine-5-carboxylic acid (1.69 mmol), 5-
mcthoxy-3-methyl-pyrrolo[3,2-b]pyridin- [-ylamine (1.69 mmol), DIPEA (5.01 mmol) and
HATU (2.03 mmol) in anhydrous DMF (8 mL) is stirred at 90°C for 16 h. DMF is evaporated
in vucro. The residuc is dissolved in EtOAc (40 mL). and washed with water (3x10 mL) and
brine (10 mL). The organic layer is dried (NaaSOy), filtered, and concentrated in vacuo. The
residue is purified by silica gel column chromatography eluting with 0-15% MeOH in DCM

to afford 4-methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-methoxy-3-methyl-




15

244

WO 2008/121670 PCT/US2008/058347
-218-

pyrrolo[3.2-b]pyridin-1-yl)-amide (295 mg) as a solid. MS: 375 (M-+H); 'H NMR (300 MHz,
CD:0OD)Y: 5 2.40 (s, 3H), 2.84 (s, 3H). 4.02 (s, 3H). 6.70 (d, H), 7.13 (s, H), 7.41 (m, H), 7.50
(d, H), 7.85 (t, H), 8.51 (m, 2H), .78 (s.2H), 10.57 (br. N-H).

Example 224

2_(3-Fluoro-phenyl)-d-methyl-pyrimidine-5-carboxvlic acid (5-methoxy-3-methyl-

pyrrolof3.2-blpyridin-1-vl)-amide

A solution of 2-(3-phenyD-d-methyl-pyrimidine-S-carboxylic ucid (1.13mmol), S-methoxy-3-

F

nethyl-pyrrolo[3.2-b]pyridin-1-ylamine (1.13 mmol), DIPEA (3.39mmol) and HATU (1.36
mmol) in anhydrous DMF (8 mL) is stirred at 90°C for 16 h. DMF is evaporated off in vacuio.
The residuc is dissolved in EtOAc (45 mL)., and washed with water (3x20 mL) and brine (10
mL). The organic layer is dried (Na.SO,), filtered, and concentrated in vacuo. The residuc 1s

is triturated with DCM to aftord 2-(3-tluoro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid

(5-methoxy-3-methyl-pyrrolo[3.2-blpyridin-1-yl)-amidc (265 mg) as a solid. MS: 392
(M+H): '"H NMR (300 MHz, CD:0OD): & 2.33 (s, 3H), 2.79 (s, 3H). 3.97 (s, 3H). 6.67 (d. H).
7.20-7.60 (m, 2H), 7.53 (m, H). 7.64 (d. H), 8.17 (1. H). .34 (t, 2H), 9.05-9.20 (d, H).

Example 225

4-Methyl-2-(1-oxy-pyridin-2-v)-pyrimidin-3-carboxylic acid (5-fluoro-3-methyl-indol-1-y1)-

amide

O —
N/%HLN’N
+
= N\O_
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Step 1: A solution of 2-cyanopyridine (1.67 g, 16 mmol), 30% H202 (3.2 mL) and
methyltrioxorhenium (0.2 g, 0.8 mmol) in DCM (6.4 mL) is stirred at rt overnight. The
reaction mixture is concentrated /n vacro and the residue is purified by silica gel
chromatography eluting with 3-10% MeOH in DCM to afford {-oxy-pyridine-2-carbonitrile
(0.69 g) as a solid. "H NMR (300 MHz, CDCly): & 7.34 (t, H), 7.49(t. H), 7.67(d, 1), 8.30 (d,
H).

Step 2: A solution of 1-oxy-pyridine-2-carbonitrile (532 mg, 4.43 mmol) and sodium
methoxide (0.5 M in MeOH, 0.88 mL) in McOH (1.8 mL) is stirred at rt overnight.
Ammonium chloride (261 mg. 4.87 mmol) is added and stirred at 56°C for an hour, and then 7
N ammonia in MeOH (1.5 mL) is added. The reaction mixture is sealed in a tube and stirred
at 40°C for an hour. and then cooled to 0°C. Sodium mcthoxide is added (0.3 M in McOH,
&.86 mL). The mixture is filtered and the filtrate is concentrated in vacuo. The residuc is
recrystatlized from cthanol to afford 1-oxy-pyridine-2-carboxamidine (370 my) as 2 solid. 'H

NMR (300 MHz, CD;OD): & 7.52-7.68(m, 2H), 7.96(dd, H), .35 (d. H).

Step 3: A solution of I-oxy-pyridine-2-carboxamidine (366 mg, 2.67 mmol) and N N-
dimethylaminomethylene acetoacetate (495 my, 2.76 mmol) in ethanal (3 mL) and DMF (3
ml) is stirred at 90°C for 16 hours. The reaction mixture is concentrated in vucuo and the
residue 1s purified by silica gel column chromatography cluting with 2.5 %6 MeOH in DCM to
afford 4-methyl-2-(1-oxy-pyridin-2-yN-pyrimidine-3-carboxylic acid ethyl ester (127 mg) as a
solid. 'H NMR (300 MHz, CDCl): & 1.47 (¢, 3H), 2.95 (s, 3H), 4.50 (q, 2H), 7.39 (m, H).
7.70(q, H), K.36(q, H), 9.37 (s, H).

Step 4: A solution of 4-methyl-2-(-Toxy-pyridin-2-yl)-pyrimidinc-5-carboxylic acid ethyl
ester (123 mg, 0.48 mmol) and sodium hydroxide (123 mg. 3.07 mmol) in a mixture of
McOH/THF/H-0 (3 mL, 1:1:1) ix stirred at 65°C for 5 minutes, und then stirred at 1t overnight
(16 hours). 1 N HCl aqueous solution ¢3.07 mL) is added. The resulting solution is

concentrated to afford 4-methyl-2-(1-0xy-pyridin-2-y1)-pyrimidine-3-curboxylic acid and

sodium chloride (313 mg). which is used in the next step without further purification.

Step 5: A solution of 4-methyl-2-(1-oxy-pyridin-2-yl}-pyrimidine-5-carboxylic acid and

sodium chloride (313 mg), 3-methyl-5-fluoro-indol-1-ylamine (78 mg. 0.48 mmol), DIEA (92
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mg, 0.71 mmol) and HATU (217 mg, 0.57 mmol) in anhydrous DMF (2.4 mL} is stirred at
150°C for | hour. DMF is vaporated off. The residue is purified by silica gel column

chromatography eluting with 2.5-10%% MeOH in DCM to afford 4-methyl-2-(1-oxy-pyridin-2

v1)-pyrimidine-5-carboxylic acid (3-fluorp-3-methyl-indol-1-y1)-umide (169 mg) as a solid.

MS: 378 (M+H): 'H NMR (300 MHz, CD,0D): & =1.52(x, 3H), 2.84(s. 3H), 7.02(t. H),
7.18(s. H), 7.25 (d. H), 7.35(q, H), 7.62-7.80 (m, 2H), 7.85 (dd, H). .48 (d, H), 9.21(s, H).
IC:0=851.5 nM.

Example 226
2-(3-Difluoromethyl-phenyD-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-

o) —
N7 N’N
I/ H F
N

Following procedures similar to those of Example 158, step 4, but substituting 2-(3-

amide

F7OF

difluromethyt-phenyl)-2-yl-pyrimidine-3-carboxylic acid for 2-thiazol-2-yl-pyrimidine-3-
carboxylic acid, there is prepared 2-(3-difluoromethyl-phenyl)-pyrimidine-S-carboxylic acid
(5-fluoro-3-methyl-indol-1-yD-amide. MS: 397 (M+H); 'H NMR (300 MHz, DMSO-d;):

0 2.27 (s, 3H), 7.04 (dt, TH), 7.13 (d, 1H), 7.32 (s, 1H), 7.34-7 44 (m, 2H), 7.73-7.85 (m, 2H),
8.60 (d, 1H), .69 (s, TH), 9.45 (s, 2H). 1Csy = 17 nM.,

Exampie 227

2-(3-Trifluoromethyl-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol- 1-y1)-

amide
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Following proccdures similar to thase of Example 15R, step 4, but substituting 2-(3-
trifluromethyl-phenyl)-2-yl-pyrimidine-5-carboxylic acid for 2-thiazol-2-yl-pyrimidine-5-
carboxylic acid, there is prepared 2-(3-trifluoromethyl-phenyh)-pyrimiding-5-carboxylic acid
(5-fluoro-3-methyl-indol-1-yl)-amide. MS: 415 (M+H). '"H NMR (300 MHz, DMSO-dq):
8227 (s, 3H), 7.04 (dt, 1H), 7.33 (s, TH), 7.34-7.44 (m, 2H). 7.86 (t, 1H), 8.00-8.02 (m, 1H),
R.75-8.79 (m, 2H). 9.47 (5. 2H). ICsp =262 nM.

Following procedures similar to those described in the above examples, the following
compounds are made:

2-Phenyl-pyrimidine-5-carboxylic acid (4-benzyl-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid (4-methanesulfonyl-piperazin-1-yl)-amide,
2-(2-Mcthyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Phenyl-pyrimidine-3-carboxylic acid [4-(1-methyl-1H-imidazole-2-carbonyl)-piperazin-1-
yl]-amde,

2-Phenyl-pyrimidine-5-carboxylic acid [4-(1-methyl-1H-imidazole-d4-carbonyl)-piperazin-1-
yl]-amide,

4-[{2-Phenyl-pyrimidine-5-carbonyl)-amino]-piperazine-1-carboxylic acid tert-butyl ester,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(4-trifluoromethyl-phenoxy)-piperidin-1-yl]-amide,
2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid [4-t4-trifluoromethyl-phenoxy)-piperidin-
[-yl]-amide,

2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid morpholin-4-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid indoi-1-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid (4-methoxy-piperidin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-indol-1-y})-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-fluoro-2,3-dihydro-benzo[1,4]oxazin-4-
yl)-amide.

2-Phenyl-pyrimidine-5-carboxylic acid (6-fluore-2,3-dihydro-benzo[ 1,4]Joxazin-4-yh-amide,
1-1[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino } -3-(2-morpholin-4-yl-
cthyl)-tH-indole-6-carboxylic acid methyl ester,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [5-fluoro-3-(tetrahydro-pyran-4-
yD-indol-1-yl]-amide,
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N-methyl-N-(5-fluoro)-indol-3-ylsulfonyl N'-[2-(3-fluoro)-phenyl-pyrimidine-5-carbonyl]-
hydrazide,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid [3-fluoro-3-(tetrahydro-pyran-4-yl)-
indol-1-yl]-amide,

4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yh)-amide,
4-Methy!-2-pvridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-bjpyridin-1-y]-
amide,

4-Methyl-2-(4-methyl-thiazol-2-yD)-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-
ylamide.

4-Methyl-2-(3-methyl-thiazol-2-yl)-pyrimidinc-5-carboxvlic acid (3-methyl-pyrrolo[2,3-
blpyridin-1-yD)-amide,

4-Methyl-2-(4-methyi-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2,3-
b]pyridin-1-yh-amide,

4-Mecthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[2.3-b]pyridin- I-yD)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y])-pyrimidine-S-carboxylic acid (3-trifluoromethyl-
pyrrolo[2,3-b]pyridin-1-yl)-amide,
4-Mcthyl-2-(4-mcthyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
¢Ipyridin-1-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-53-carboxylic acid pyrrolo[2.3-c]pyridin-1-
ylamide,

4-Methyl-2-(4-methyl-thiazol-2-y)-pyrimidine-3-carboxvlic acid (3-isopropyl-pyrrolo[2,3-
cIpyridin-1-yh-amide,

4-Methyl-2-(4-mcthyl-thiazol-2-y|)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolof{2.3-¢]pyridin-1-yl}-amide,
+-Methy[-2-(4-methyl-thiazol-2-y1)-pyrimidine-3-carboxylic acid (3-trifluoromethyl-
pyrrolo[2,3-c]pyridin-1-yl)-amide,
4-Mcthy1—2-(4—methyl—thiazol—’_’—yl)-pyrﬁnidinc—S—curbo\;ylic acid (3-methyl-pyrrolo[3.2-
cJpyridin-1-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-yh)-pyrimidine-3-carboxylic acid pyrrolo[3,2-¢]pyridin-1-
ylamide,

4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimidinc-5-carboxylic acid (3-1sopropyl-pyrrolo[3,2-

¢]pyridin-t-yl)-amide.
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4-Mcthyl-2-(4-mcthyl-thiazol-2-yD-pyrimidine-3-carboxylic acid (3-difluoromethyl-
pyrrolo[3.2-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y[}-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[3.2-c]pyridin-1-yD-amide,

4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid pyrrolof2,3-b]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-methyl-pyrrolof2,3-bipyridin-1-yl)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-isopropyl-pyrrolo[2.3-b]pyridin-1-
yl-amide.

4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid {3-difluoromethyl-pyrrolo[2,3-
b]pyridin-1-yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-
blpyridin-1-yl)-amide,

4-Methyl-2-thiazo!-2-yl-pyrimidinc-5-carboxylic acid pyrrolo[2,3-c]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-methyl-pyrrolo[2,3-c]pyridin-1-yl)-
amide,

4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-¢c]pyridin-1-ylamide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-isopropyi-pyrrolo[2,3-c]pyridin-1-
yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[2,3-
c]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethy
I-pyrrolo[2.3-c]pyridin-1-yD-amide, _

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3,2-cpyridin-1-y1)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid pyrrolo[3.2-¢]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3,2-c]pyridin- -
yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[3,2-
¢]pyridin-1-yi)-amide,

4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3.2-

c]pyridin-1-yl)-amide,
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4-Methyl-2-(4-chloro-thiazol-2-yi)-pyrimidinc-5-carboxylic acid pyrrolo[2.3-b]pyridin-1-
ylamide, '
4-Methyl-2-{4-chloro-thiazol-2-yD)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2.3-

blpyridin-1-yl)-amide,

rhn

4-Methyl-2-(d-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pytrolo[2,3-

blpvridin-1-yl)-amide,

4-Mcthyl-2-(4-chloro-thiazol-2-yD-pyrimidine-5S-carboxylic acid (3-difluoromethyl-

pyrrolof2.3-b]pyridin-1-yl)-amide,

4-Methyl-2-(d-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-

10 pyrrolo[2,3-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl}-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2.3-
c]pyridin--yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[2,3-¢]pyridin-1-
ylamide,

15 4-Methyl-2-(4-chloro -thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-isopropyl-pyrrolo[2.3-
cJpvridin-1-yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-y])-pyrimidine-5-carboxylic acid (3-diftuoromethyl-
pyrrolo[2.3-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-trifluoromethyl-

20 pyrrolo[2,3-c]pyridin-1-yl}-amidec,
4-Mcthyl-2-(4-chloro-thiazol-2-y-pyrimidine-5-carboxylic acid (3-mcthyl-pyrrolo[3,2-
¢Jpyridin-1-yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid pyrrolo[3,2-c]pyridin-1-
ylamide.

25 4-Methyl-2-{4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3.2-
¢]pyridin-1-yl)-amide,
4-Mecthyl-2-(4-chloro-thiazol-2-y)-pyrimidine-3-carboxylic acid (3-ditluoromethyl-
pyrrolo[3.2-¢pyridin-1-yl}-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-trifluoromethyl-

30 pyrrolo[3.2-c]pyridin-1-yh-amide,

2-(4-Chloro-thiazol-2-yN-d-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-

yl-amide,
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2-(4-Mcthyl-thiazol-2-y1)-4-methyl-pyrimidine-S-carboxylic acid {5-fluoro-3-methy!l-indol-1-
yh-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-3-0x0-2,3-dihydro-

indazol-1-yhamide,

n

2-(4-Chloro-thiazol-2-yh)-d-methyl-pyrimidine-5-carboxylic actd(3-fluoro-indol-1-

yhamide Jamide.

6-(3-Chloro-thiazol-2-y1)-2-methy!-N-pyrrolo[2,3-c]pyridin-1-yl-nicotinamide,
2-(3-Fluoro-phenyh-4-methyl-pyrimidine-S-carboxylic acid(5-methyl-4-o0xo0-4,5-dihydro-
pyrrolo[3,2-¢]pyridin-1-yhamide,

10 4-Methyl-2-(4-methyl-thiazol-2-yh-pyrimidine-3-carboxylic acid (5-trifluoromethyl-
pyrrolo[3,2-b]pyridin- l-yh)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid ( 5-difluoromethyl-
pyrrolo[3,2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-S-carboxylic acid (3-trilluoromethyl-

15 pyrrolof3.2-bIpyridin-1-yD-amide.
4-Mcthyl-2-(4-methyl-thiazol-2-y)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[3.2-b]pyridin-1-yl)}-amide.
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-ethyl)-
pyrrolo[3,2-b]pyridin-1-yl]-amide,

20 4-Mcthyl-2-(4-methyl-thiazol-2-yh-pyrimidine-5-carboxylic acid [3-(2.2-ditluoro-cthyl)-
pyrrolo[3,2-b]pyridin-1-yl]-amide,
4-Methyl-2-(4-methyl-thiazol-2-y[)-pyrimidine-3-carboxylic acid [3-(2.2.2-trifluoro-cthyl)-
pyrrolof3.2-¢c]pyridin-1-yi}-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimiding-5-carboxylic acid [3-(2.2-difluoro-ethyl)-

25 pyrrolo[3,2-¢]pyridin-1-yl]-amide,

4-Methyl-2-(4-methyl-thiazol-2-y)-pyrimidine-5-carboxylic acid [3-(2,2.2-trifluoro-ethyl)-

pyrrolo[2,3-¢]pyridin- 1-yl]-amidc,
4-Methyl-2-(d-methyl-thiazol-2-yl)l-pyrimidine-3-carboxylic acid [3-(2.2-diflnoro-ethyl)-
pyrrolo[2 3-c]pyridin-1-yl]-amide,

pyrrolo[2.3-b]pyridin-1-yl]-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidinc-3-carboxylic acid [3-(2.2-difluoro-cthyl)-

pyrrolo[2,3-b]pyridin-1-yl]-amide,
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4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3.2-
blpyridin-1-yh-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (5-difluoromethyl-pyrrolof3,2-

b]pyridin-1-yl)-amide,

wh

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-

b]pyridin-1-yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[3.2-

blpyridin-1-yl)-amide,

A4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid [3-(2,2,2-trifluoro-cthyh-pyrrolo[3,2-

10 b]pyridin-t-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[3.2-b]pyridin-1-yi]-antide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxytic acid {3-(2,2,2-trifluo
ro-cthyl)-pyrrolo[3.2-c]pyridin-1-yl]-amide,

15 4-Mcthyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid [3-(2,2-difluoro-
ethyD}-pyrrolo[3.2-c]pyridin-1-yl]-amide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluo
ro-cthyl)-pyrrolo[2.3-c]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-

20 cthyl)-pyrrolo[2.3-¢]pyridin-1-yl]-amide.
ro-ethyl)-pyrrolo[2,3-b]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
ethyD-pyrrolo{2,3-blpyridin-1-yl]-amide,

25 2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[3,2-b]pyridin-1-v])-amide.
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic ucid (5-trifluoromethyl-
pyrrolo[3,2-b]pyridin-1-yl)-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-

30 pyrrolo[3,2-b]pyridin-1-yl)-amidc,

4-Methyl-2-(d-methyt-thiazol-2-yD)-pyrimidine-S-carboxylic acid (3-difluoromethyl-

pyrrolof3.2-b]pyridin-1-yh)-amide.
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2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2.2,2-trifluoro-cthyl)-

pyrrolof3,2-bipyridin-1-yl]-amide.

2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-

pyrrolof3,2-b]pyridin-1-yl]-amide.

2-(4-Chloro-thiazol-2-yD-4-methyl-pyrimidine-5-carboxylic acid [3+(2,2.2-trifluoro-ethyl)-

pyrrolo[3.2-c]pyridin-i-yl]-amide,

2-(4-Chloro-thiazoi-2-y1)-4-methyl-pyrimidinc-5-carboxylic acid [3-(2.2-difluoro-

ethyD-pyrrolo[3,2-c]pyridin-1-ylj-amide,

2-(4-Chloro-thiazol-2-y)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyi)-

pyrrolo[2.3-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-

ethyl)-pyrrolo[2,3-c]pyridin-1-yl}-amide,

2-(4-Chloro-thiazol-2-yh)-4-methyi-pyrimidine-5-carboxylic acid [3-(2.2, 2-trifluoro-cthyh)-

pyrrolo[2.3-b]pyridin-1-yl]-amidc,

2-{4-Chloro-thiazol-2-yl)-4-methyi-pyrimidinc-5-carboxylic acid [3-(2.2-difluoro-

ethyl)-pyirolo[2,3-b]pyridin-1-yl]-amide,

4-Methyl-[2.2'Tbipyrimidinyl-3-carboxylic acid (5-trifluoromethyl-pyrrolo[3,2-b]

pyridin-1-yl)-amide,

4-Methyl-[2.2'[bipyrimidinyl-5-carboxylic acid (5-difluoremethyl-pyrrolo[3.2-b]

pyridin-1-yl)-amide,

4-Mcthyl-[2.2']bipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-b]

pyridin- l-yl)-amide,.

4-Methyl-{2,2']bipyrimidinyl-5-carboxylic acid (3-difluoromcthyl-pyrrolo[3.2-b]

pyridin-1-yl)-amide,

4-Methyl-[2.2]bipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-ethyl)-pyrrolo

[3.2-b]pyridin-1-yl}-amide,

4-Methyl-[2,2Tbipyrimidinyl-5-carboxylic acid [3-(2,2-difluoro-ethyl)-pyrrolo

[3.2-b]pyridin-1-yl]-amide,

4-Methyl-[2.2Tbipyrimidiny]-S-carboxylic acid (3-trifluoromethyl-pvrrolo[3.2-c]

pyridin-1-yl)-amide,

4-Methy![-[2,2']bipyrimidinyl-5-carboxylic acid (3-difluoromethyl-pyrro

io[3.2-clpyridin-1-yl)-amide.

4-Methy!-[2,2']bipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-ethyl)-
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pyrrolo{3.2-clpyridin-1-yl]-amide,
4-Methyl-[2,2']bipyrimidinyl-5-carboxylic acid [3-2,2-diuoro-ethyl)-
pyrrolo[3,2-c]pyridin-1-yl]-anmide,

4-Methyl-[2,2'Tbipyrimidinyl-S-carboxylic acid (3-tritluoromethyl-pyrrolo[2.3-c]

“n

pyridin-[-yl)-amide,

4-Methyl-[2.2']bipyrimidiny}-S-carboxylic acid { 3-difluoromethyl-pyrro

lo[2.3-c]pynidin-1-yl)-amide.

4-Methy!l-[2,2"bipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-cthyl}-pytrolo

[2.3-¢c]pyridin-1-vl]-amide,

10 4-Mecthyl-[2.2Tbipyrimidinyl-5-carboxylic acid [3-(2,2-difluoro-cthy)-pyrrolo
[2.3-c]pyridin-1-ylJ-amidc,
4-Methyl-[2.2']bipyrimidinyl-S-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-b]
pyridin-1-yl)-amide,
4-Methy!-[ 2,2"bipyrimidinyl-5-carboxylic actd (3-difluoromethyl-pyrrolo[2,3-h]

15 pyridin-1-yl)-amide,
4-Mcthy!-[2,2"Tbipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-ethyl)-pyrrolo
[2.3-blpyridin-1-yl]-amidec,
4-Methyl-[2,2Tbipyrimidinyl-5-carboxylic acid [3-(2.2-difluoro-ethyl)-pyrrolo
[2.3-b]pyridin-1-yl]-amide,

20 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-trifluoro
methyl-pyrrolo[3.2-b]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-difluorom
ethyl-pyrrolo[3,2-blpyridin-1-yh-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoro

25 methyl-pyrrolo[3,2-b]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoro
methyl-pyrrolo[3,2-¢]pyridin-1-y1)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid {3-trifluoro
methyl-pyrrolo[2.3-c]pyridin-1-y[)-amide,

30 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-

b]pyridin-t-yh-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-cthyl)-

pyrrolo[3,2-b]pyridin-1-yl]-amide,
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2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-S-carboxylic acid [3~(2,2.2-trifluoro-cthyl)
-pyrrolo[3.2-b]pyridin-1-yl]-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2.2,2-trtfluoro-cthyl)-

pyrrolo[3.2-c]pyridin-1-yl]-amide.

pyrrolof2,3-c]pyridin-1-ylj-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-indof-1-yl)-amide,
2-{4-Chloro-thiazol-2-yl)-4-methyl-pyrimidinc-3-carboxylic acid (3-difluoromethyl-indol-1-
yl)-amide, and

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-difluoromethyl-indol-1-yh-amide.

IN VITRO ASSAY PROTOCOLS TO IDENTIFY INHIBITORS
OF HEMATOPOIETIC PGD2 SYNTHASE

The compounds of the present invention can be tested for enzymatic inhibiting activity against

PGD2 Synthase according to either one of the following assays.
Assay 1: Fluorescence Polarization Assay
As described in PCT publication WO 2004/016223, Example 1I.

Assay 2: Enzyme Immunoassay (EIA) method
I. Assay solutions
a. Preparation of 0.IM K;HPOy/KH-PO, buffer (pH 7.4)
Prepare 0.1 M KH,PO, from IM KH;PO4 (Sigma, Cat# P-8700)
Prepare 0.1 M K;HPO, from powder of KsHPQ, (Fisher. BP363-500)
Mix 0.1 M K:HPO, with 0.1 M KH;PO, to adjust pH to 7.4,
b. Preparation of 0.5°% y-globulin
Add 0.1 g of y-globulin (Sigma, Cat# G-5009) to 20 mL 0.1 M K-HPO/KH-PO,
buffer (pH 7.4) and make 1-mL/vial aliquots and store in -80°C.
¢. Preparation of 100 mM GSH
Add 307 mg of GSH (Sigma, Cat# G-6529) to 10 mL 0.1 M K.HPO,/ KH.PO,
bufter {pH 7.4) and store at - K0°C.
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d. Preparation of Reaction butfer:
198 mL of 0.1M K-HPO/KH-PO, buffer (pH 7.4)
2 mM GSH - Prepared from 100 mM GSH
0.4 g Glycerol
2 mL of 0.5% y-globulin
Add 0.4 g of glycerol and 2 mL of 0.5% y-globulin to 198 mL ot 0.1 M K:HPOy/
KH->PO,
buffer (pH7.4).
Add 0.4 mL of 100 mM GSH to 19.6 mL rcuction buffer before the assay (cnough
for two 96-
well plates),
e. Preparation of FeCly/eitric acid stopping solution: (8 mg/mL FeCly, 0.1 M citric
acid)
Add 40 mg fresh FeCly (IGN, Cat# 158046) to 5 mL 0.1 M citric acid (Sigma, Cat#
C0759).
f. Preparation of MOX reagent:
10% EtOH - Add 1 mL of EtOH to 9 mL of ultra pure H:O
Dissolve 0.1 g of methoxylamine (Cayman, Cut# 400036/) in 10™ EtOH (10 mL).
Add 0.82 g of sodium acetate (Cayman, Cat#400037) to MOX solution and

dissolve,

I1. Materials and Method
Dimethylsulfoxide (DMSO: Sigma; Cat# D2650)
Prostaglandin D2-MOX express EIA kit (Caymen Chemical, Catalog No.500151)

Before the assay, cool down 10 mL of acetone in polypropylene tubes and empty 96 well

plates in ice. All the procedures except compound dilution are performed on ice.

I11. Compound dilution

1. Dilute compound in DMSO
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Vol of DMSO stock solution Compound concentration
(uL) DMSO (uL) {mM)
4Ll of iI0 mM 6 ul 4
3 ub of 4 mM 6 pl 1.3333
JuLof 1.33 mM 6 ul 0.4444
3 uL of 0.44 mM 6 ul 0.1481
3uL of 0.148 mM 6 ul 0.0494
3l of 0.049 mM 6 ul. 0.0165
3ulof 0.016 mM 6 ul 0.0055

2. Dilufe 2 pL of each above concentration of compound to I8 pL of reaction buffer in 96-

well plates and mix.

1V. Enzyme and substrate solaution preparation
I.  Preparation of 0.39 ng/ul enzyme solution (0.35 ng/pL at final after compound
addition).
Mix 4 pL of 4 mg/mL human h-PGDS with 396 pL of reaction buffer (to give enzyme
concentration 40 pg/mLy. Add 46.8 uL of 40 pg/mL h-PGDS to 4.753 mL of rcaction
buffer to give a total volume of 4.8 mL
2. Preparation of Substrate Solution (PGH2): Add 0.375 mL of 0.1 mg/mL of PGH2 to

1.625mL acetone.

V. Enzyme reaction:
[. Add 60 pL of enzyme solution to compound well and positive control (without

compound} in U-bottom polypropylene plate on ice.

tJ

Add 60 uL of reaction buffer and 6.6 L of 5% DMSO in reaction buffer into negative

control wells in the plate.

Add 6.6 pl of diluted compound in reaction buffer to the compound wells and mix.

oW

Add 6.6 uL of 5% DMSO in reaction buffer to the positive control well.

A

Incubate the plate in tce for at least 30 min.
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6. Add 20 pL of substrate (PGH2) solution to compound, negative and positive control
wells in the U-bottom 96 well platc on ice.

7. Dry the plate in cold room for about 25-28 min.

8. Pipette 45 ul of enzyme solution (above) into 96-wells with dried PGH2 and mix 3
times. Incubate on the ice for | min.

9. Add 45 nL of FeCl; solution into each wells and mix.

10. Add 90 pL of MOX solution and mix.

11. Incubate for 30 min at 60"C.

12, Dilute the samples 2500X with EIA buffer,

EIA assay

Perform the assay according to the procedure in EIA kit provided by Cayman. Total
PGD?2 levels (pg/mL) were determined in the samples by EIA kits (Caymen Chemical,
Catalog No. 500151)

Calculate amount of PGD?2 as below

Calculated % Positive control according to the equation below;

%Positive control= (Compound value-Negative control)/(Positive value-Negative control

value) = 100.

%“%Positive control= (Compound value-Negative control) X 100

{Positive value-Negative control value)

Compound value = PGD2 levels (pg/mL) obtained from the standard curve in EIA assay

tor the samples with compound

Negative control value = PGD?2 levels (pg/mL) obtained from the standard curve in EIA

assay for the samples without enzyme

Positive control value = PGD?2 levels (pg/mL) obtained from the standard curve in EIA

assay for the sumples with enzyme but without compound
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[Csgs are determined by excel fit to get the x value when y=1/2Ymax using 4 parameter

logistic model for the IC s curves.

Results

Compounds within the scope of the invention produce 50%% inhibition in the
Fluorescence Polanzation Assay or the ETA assay at concentrations within the range of about
I nanomolar to about 30 micromolar, particularly about | nanomolar to about 1 micromolar,
and morc particularly about 1 nanomolar to about 100 nanomolar. 1Css obtained by EIA

assay for some of the examples are shown at the end of each of those examples.

The present invention may be embodied in other specific forms without departing from the

spirit or essential attributes thereof,
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We claim:

1. A compound of formula (1)
R0 lli'\
N NSRS
R]\L]Jl\N/ 111
h
wherein:
R'is (C,-Cy)-alkyl optionally substitutcd onc or more times independently by halo, hydroxy,
(C-Ce)-alkoxy, or (C-Cy)-haloalkoxy, or
(C-Ce)-cycloalkyl, aryl or heteroaryl, cach of which is optionally substituted one or
more times independently by halo, (C,-Cy)-alkyl, hydroxy. (C-Ce)-atkoxy, (C,-Cy)-
haloalky!l or (C-C,)-haloalkoxy;
R*is hydrogen or (C-Cy)-alkyl optionally substituted one or more times by halogen:
R'is  hydrogen. alkyl. aryl or heteroaryl,
R'is hydrogen, cycloalkyl, aryl, heterocyclyl, heteroaryl, arylsulfonyl, heteroarylsulfonyt, -

C(=0)-NY'Y*, -C(=8)-NY'Y", R", -C(=0)-R” or -C(=8)-R", wherein the aryl,
heteroary! or heterocyclyl moiety is optionally substituted one or more times

independently by R”, or

R* and R* together with the nitrogen atom to which they are attached form heterocyclyl,

heterocyelenyl. heteroaryl. arylheterocyclyl, arylheterocylenyl, heteroarylheterocyelyl.

heteroarylhetercyclenvl, heterocyclylheteroaryl or heterocyclenylheteroaryl, cach of

which is optionally substituted onc or more times independently by R®:

cycloalkyl. cycloalkenyl, aryl. heteroaryl, heterocyclyl, heterocycienyl, or muiticyclic

alkaryl. cach of which is optionally substituted one or more times independently by R®;

a bond, -O-, -C(=0)-, -NH-C(=0)-, or (C-C;)-alkylenc optionally substituted one or

more times by halo:

eyano, nitro, halo, hydroxy, carboxy, Y'Y N-, Y'Y N-C(=0)-. Y'Y N-SQ>-,

acyl. acyloxy, alkyl, alkenyl, alkynyl, ulkoxy. alkoxycarbonyl, alkylthio, alkylsulfinyl,
or alkylsulfonyl, cach of which is optionally substituted one or more times
independently by:

acyloxy, halo, atkoxy, haloalkoxy, hydroxy. carboxy. alkoxycarbonyl,
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Y'Y*N-, Y'Y*N-C(=0)-, Y'Y*N-SO:-,
aryl, aryloxy, aroyl, heteroaryl, heteroaryloxy, heteroaroyl, heterocyclyl,
heterocyclenyl, cycloalkyl, cycloatkenyl, or multicyclic alkaryl, each of
which is optionally substituted one or more times independently by
alkyl, halo, haloatkyl, alkoxy, haloalkoxy, hydroxy, amino, alkylamino,
dialkylamino, carboxy. or altkoxycarbonyl, or
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heterocaryloxy, heterocyelyl,
heterocyclenyl, cycloalkyl, cycloalkenyl. or multicyclic alkaryl. cach of which
is optionally substituted one or more times independently by alkyl, haloalkyl,
halo, alkoxy, haloalkoxy, hydroxy. carboxy. alkoxycarbonyl. Y'Y*N-. or
Y'Y*N-80;-,
wherein the heterocyclyl, heterocycelenyl, cycloalkyl, cycloalkenyl, or multicyclic
alkaryl moicty of R® is also optionally substituted onc or more times
independently by oxo;
Y and Y are each independently:
hydrogen, alkylsulfonyl, aroyl, heteroaroyl, or
alkyl optionally substituted onc or more times independently by hydroxy, carboxy,
halo, amino, alkylamino, dialkylamino, alkoxy, heterocyclyl, aryl or heteroaryl,
or
Y'and ¥° together with the nitrogen atom to which they are attuched form heterocyelyl;
or a hydratc, solvate or N-oxide thercof. or a pharmaccutically acceptable salt thercof.
2. The compound according te claim 1, whercin R' is aryl or heteroarv!, each of which is
optionally substituted one or more times independently by halo, (C}-Ce)-alkyl, hydroxy. (C-
Co)-alkoxy, (C-Cy)-haloalkyl or (C-C'y)-haloalkoxy, or a hydrate, solvate or N-oxide thereof,

or & pharmaceutically acceptable salt thereof.

3. The compound according to claim 1, wherein R’ is phenyl or five or six membered
heteroaryl, each of which is optionally substituted one or more times mndependently by halo,
(C1-Cor-alkyl, hydroxy, or (C,-Cy)-alkoxy, or a hydrate, solvate or N-oxide thereof, or a

pharmaccutically acceptable salt thereof,
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4, The compound according to claim 1, wherein R' is phenyl, pyridyl, pyrimidiny!.
thiazolyl, or oxodiazolyl, each of which 1s optionally substituted one or more times
idependently by halo, (C,-Ceg)-alkyl., hydroxy. or (C-Cs)-alkoxy, or a hydrate, solvate or N-

oxide thereof, or u pharmaccutically acceptable sult thereof.

5. The compound according to claim 1, wherein R' is phenyl, pyridvl or pyrimidnyl, each
of which is optionally substituted independently at the ortho or meta position by halo, (C-Cg)-
alkyl. hydroxy. or (C-Ce)-alkoxy, or a hydrate, solvate or N-oxide thercof, or a
pharmaceutically acceptable salt thereof.

1o
6. The compound according to claim 1, wherein R' is pheny! optionally substituted
independently at the ortho or meta position by halo, or a hydrate, solvate or N-oxide thereof,

or a pharmaceutically acceptable salt thereof.

15 7. The compound according to claim 1, wherein R' is pyridyl. or a hydrate, solvate or N-

oxide thereof, or 4 pharmaceutically acceptable salt thereof,

. . . 2,
8. The compound according to claim 1, wherein R™ is hydrogen, methyl or

trifluoromethyl, or a hydrate. solvate or N-oxide thereof, or a pharmaceutically acceptable salt

a0 thereof,

. . . . 2.
9. The compound according to claim 1. whercin R” is hydrogen, or a hydrate, solvate or

N-oxide thereof, or a pharmaceutically acceptable salt thereof,

25 10.  The compound uccording to claim 1, wherein R* is methyl, or a hydrate, solvate or N-
oxide thercof, or a pharmuceutically acceptable salt thereof,
II. - The compound according to claim 1, wherein L' is & bond. -O-, -C(=0)-, or -NH-
C(=0)-, or a hydrate. solvate or N-oxide thereof. or a pharmaceutically acceptable salt thereof,
30

12, The compound according to claim 1, wherein L' is a bond, or a hydrate, solvate or N-

oxide thereof, or a pharmaceutically aceeptable salt thereof.
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The compound according to claim 1, wherein:

R and R* together with the nitrogen atom to which they are attached form heterocyelyl,

(“.
R™ is

heterocyclenyl, arylheterocyclyl, or heteroaryl. each ot which is optionally substituted
one or morc times independently by R

alkoxy, hydroxyl, cycloalkyl, carboxy, cycloalkyl, halo, cyano, alkylsulfonyl, Y'Y*N-
Y'Y*N-S0;-,

.

alkyl optionally substituted one or more times independently by acyloxy. hydorxy,
alkoxycarbonyl, alkoxy, carboxy, aryl, halo. alkylsulfonyl, cyano, Y'Y"N-, or
Y N-C(=0)-,

acyl or aryl, each of which is optionally substituted one or more times independently
by halo,

alkoxycarbonyl optionally substituted one or more times independentfy by aryl,

heteroaroyl optionally substituted one or more times independently by atkyl,

heterocyclyl optionally substituted one or more times by oxo, or

aryloxy optionally substituted one or more times independently by haloalkyl: and

Y'and Y- are each independently hydrogen, alkylsulfonyl, aroyl, or alkyl optionally

substituted by morpholinyl, or

Y'and Y together with the nitrogen atom to which they arc attached form morpholinyk;

or a hydrate, solvate or N-oxide thereof. or a pharmaceutically acceptable salt thereof,

14.

The compound according to claim 1, wherein:

1 . . . .
R'and R” together with the nitrogen atom to which they are attached form [ 1,2,4]triazolyl,

R s

pyrrolyl, indolyl. pyrrolo[2.3-b]pyridyl, pyrrolo[3,2-b]pyridyl. or pyrolo[2.3-

cjpyridyl. cach of which is optionally substituted one or more times independently by

R",

alkoxy, carboxy, cycloalkyl, halo, cyano, alkylsulfonyl, Y'Y*N-SO,-,

alkyl optionally substituted onc or more times independently by Y'Y N-C(=0)-,
hydorxy. alkoxycarbonyl, alkoxy, carboxy, aryl, halo, heteracyclyl, cycloalkyl,
alkylsulfonyl, cyano, heterocyclylcarbonyl,

acyl or aryl, each of which Is optionally substituted one or more times independently
by halo,

alkoxycarbonyl optionally substituted onc or more times indcpendently by aryl,

heteroaroyl optionally substituted one or more times independently by alkyl,
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heterocyclyl optionally substituted one or more times hy oxo, or

aryloxy optionally substituted one or more times independently by haloalkyl; and
Y' and Y are each independently hydrogen, or alkyl optionally substituted by morpholinyl, or
Y'and Y° together with the nitrogen atom to which they are attached form morpholinyl:

or a hydrate, solvate or N-oxide thercof, or a4 pharmaceutically acceptable salt thereof.

15, The compound according to claim 1, wherein:

R" and R* together with the nitrogen atom to which they arc attached form imidazolidinyl,
[1,2.4]riazinanyl, piperazinyl, morpholinyl, pyrrolidinyl, 1,23 4-tctrahydro-
pyrimidinyi, piperidinyl, oxazolidinyl, 2 3-dihydro-indolyl. octahydro-
cyclopenta[c]pyrrolyl, or 3.4-dihydro-benzo[ 1.4]oxazine, each of which is optionally
substituted one or more times independently by R%;

R%is  oxo, alkoxy, carboxy, cycloalkyl, halo, cyano, alkylsulfonyl, Y'Y“N-SO.-,
alkyl optionally substituted onc or more times independently by hydorxy,

alkoxycarbonyl, alkoxy, carboxy. aryl, halo, heterocyclyl, cycloalkyl,
alkylsuifonyl, cyano. heterocyclylcarbonyl,
acyl or aryl, each of which is optionally substituted one or more times independently
by halo,
alkoxycarbonyl optionally substituted one or more times independently by aryl,
heteroaroyl optionally substituted one or more times independently by alkyl,
heterocycly! optionally substituted one or more times by oxo, or
aryloxy optionally substituted one or more times independently by haloalkyl: and

Y'and Y- are each independently hydrogen, or alkyl optionally substituted by morpholinyl, or

¥ and Y* together with the nitrogen atom to which they are attached form morpholinyl:

or i hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof,

16. The compound according to claim 1, wherein:

R* and R” together with the nitrogen atom to which they are attached form indolyl, optionally
substituted one or more times independently by R®:

R%is  Y'Y'N-80--, alkoxtcarbonyl, carboxyalkyl. cyano, halo, alkylsulfonyl. alkoxy. or acyl
optionally substituted one or more times independently by halo; and

¥' and Y arc cach independently independently hydrogen, or alkyl optionally substituted by

morpholinyl, or
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Y'and Y? together with the nitrogen atom to which they are attached form morphalinyl:

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

17. The compound according to claim 1, wherein:

R¥is phenyl. pyridyl, or benzo[1,3]dioxolyl, each of which is optionally substituted one or
more times independently by R".

R'is  Y'Y°N-SO»-, hydroxy, alkoxy, halo, alkyl, or haloalkyl; and

Y' and Y are cach independently hydrogen or alkyl.

or a hydrate, solvate or N-oxide thereof, or a pharmaccutically acceptable sult thercof.

I8, The compound according to claim 1, which is
2-Pyridin-3-y[-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-yl)-amidc,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid ¢ 5-fluoro-2-methyi-indol-1-
yDamide,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-yhamide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yD-amide,
4-Methyl-2-pyridin-3-yl-pyrimidinc-5-carboxylic acid (5-fluoro-3-methyl-indol-1-y1)-amide,
2-Pyridin-3-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yh-amide,
2-Pyndin-2-yl-pyrimidine-5S-carboxylic acid (5-fluoro-2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indo!-t-y)-amide,
4-Mcthy!-2-pyridin-3-yl-pyrimidine-5-carboxylic acid (3-fluoro-2-mcthyl-indol-1-yh-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-y1)-
amidc.

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol- 1-y))amide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3,3-dimethy]-2.3-
dihydro-indol-1-yl)-amide,

2-(3-Fluoro-phenyh)-4-methyl-pyrimidine-3-carboxylic acid [3-(2.2.2-tritluoro-acetyl)-indol-
1-yl]-amide,

4-Mcthy!-2-pyridin-2-yb-pyrimidine-5-carboxylic acid (5-fluoro-3.3-dimethyl-2 3-dihydro-
indol-1-yD)-amide,

4-Methyl-2-pyridin-3-yl-pyrimidine-S-carboxylic acid (5-fluoro-3.3-dimethyl-2 3-dihydro-

indol-1-yD-amide.
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2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2,3-dimethyl-indol-1-yh-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-chloro-2-methyl-indol-1-yl)-
amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid {3-bromo-indol- [-y)-amide,

5 3-Oxo-4-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-piperazine-1-carboxylic acid benzyl
ester,
2-(3-Fluorophenyhpyrimidine-3-carboxylic acid-(3-dimethylsulfamoyl-S-fluoro-indol-1-
ylamide,
2-(3-FluorophenyD-4-methylpyrimidine-5-carboxylic acid-( 3-dimethylsulfamoyl-5-

10 fluoroindol-I-yl)amide,
2-(3-Fluorophenyhpyrimidine-5-carboxylicacid-[3-fluoro-3-(morpholine-4-sulfonyhindol-1-
yl} amide,
2-(3-Fluorophenyl)-d-methylpyrimidine-5-carboxylic acid-[5-fluoro-3- (morpholine-4-
sulfonyl) indol-1-yl] amide,

15 2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid-[5-fluoro-3-sulfumoylindol-1-yhamide,
2-{3-Fluorophenylypyrimidine-5-carboxylic acid-[5-fluoro-3-mcthylsulfamoyl)indol-1-
yhamide,
2-(3-Fluorophenyl)pyrimidine-5-carboxylic acid-[5-fluoro-3-(2-morpholin-4-
ylethylsulfamoyl)indol-1-yhamide,

20 2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-[5-fluoro-3-
methylsulfamoyDindol-1-yhamide,
2-(3-Fluorophenyl)-4-methylpyrimidine-3-carboxylic acid- { 5-fluoro-[(3-tctruhydropyran-4-
ylmcthyhsultfamoyltlindol-1-y1}amide,
2-(3-Fluorophenyl)-4-methylpyrimidine-S-carboxylic acid-[5-fluoro-3-(2-morpholin-4-

25 ylethylsulfamoyljindol-1-yhamide,
2-(3-Fluorophenyl)pyrimidine-3-carboxylic acid-(4-fluoroindol-1-yhamide,
2-(3-Fluorophenyl)-4-methylpyrimidine-5-carboxylic acid-(4-fluoroindol-1-yhamide,
2-(Pyridin-2-yh)-pyrimidine-5-carboxylic acid-(4-fluoraindol-1-yamide,
2-(Pyridin-2-yl)-4-methylpyrimidine-5-carboxylic acid-(4-fluoroindol-1-yhamide,

30 2-Phenyl-pyrimidine-5-carboxylic acid [6-(4-fluoro-phenyl)-3-0x0-2.5-dihvdro-3H-1,2,4-
triazin-4-ylj-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid-[4-(2-hydroxy-cthyl)-piperazin-1-y1]-

amide,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-oxo0-2,5-dihydro-3H-
[1,2.4]triazin-4-yI)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid[5-fluoro-3-(2-hydroxy-2-methyl-propyl)-
indol-1-yl}-amide,

5 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-fluoro-3-(2-hydroxy-2-methyl-
propyh-indol-1-ylj-amide.
4-Methyl-2-pyridin-2-yl-pyrimidine-S-carboxylic acid [5-fluoro-3-(2-hydroxy-2-methyl-
propyl}-indol-1 yl]-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-cyano-5-fluoro-indol-1-yl)-

10 amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5S-carboxylic acid [5-fluoro-3-( 1 H-tetrazol-5-yl)-
indol-1-yll-amide,

2- Phenyl-pyrimidine-5-carboxylic acid [1,2,4] triazol-J-ylamide,
2-phenyl-pyrimidine-5-carboxylic acid piperidin-1-ylamide,

15 2-Phenyl-pyrimidine-5-carboxylic acid N’~(2-fluoro-phenyh)-hydrazide,
2-Phenyl-pyrimidine-3-carboxylic acid N -cthyl-N'-tolyl-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-oxo-morpholin-4-yl}-amide,
2-(5-Methyl-[1,2,4Joxadiazol-3-yl)-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Benzoyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide,

20 2-Benzoyl-pyrimidine-5-carboxylic acid [4-(2-hydroxy-cthyl)-piperazin-1-yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-methyl-N"-[3-trifluoromethyi-pyridin-2-yi]-
hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-methyl-N’-[4-triflucromethy(-pyridin-2-yi]-

hydrazide,

ta
N

2-Phenyl-pyrimidine-3-carboxylic acid N -pyridin-2-yl-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-(2-chloro-phenyl)-hydrazide.
2-Phenyl-pyrimidine-5-carboxylic acid N'-(2-oxo-piperidin-1-yl)-amide,
2-Phenyl-pyrimidine-3-carboxylic acid N'-cyclohexyl-N"-methyl-hydrazide.
2-Phenyoxy-pyrimidine-5-carboxylic acid N'-morpholin-4-yl-amide.

30 2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimethyl-3-0x0-2,5-dihydro-3H-1,2 d-triazine-4-
yl)-amide,

2-Phenyl-pyrimidine-3-carboxylic acid (6-tert-butyl-3-0x0-2.5-dihydro-3H-1.2 4-triazinc-4-

yl)-amide,
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2-Pyridin-2-yl-pyrimidinc-5-carboxylic acid (6-methyl-3-oxo0-2,5-dihydro-3H-1,2 4-triazine-
4-y1)-amide.

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-tert-butyl-3-oxo-2,5-dihydro-3H-1,2.4-
triazine-4-y-amide,

3-{2,4-Dioxo-3-[(2-pheyl-pyrimidine-3-carbonyl)-amino]-1,2,3 4-tctrahydro-pyrimidin-5-yl} -
propionic acid methyl ester,

3-12.4-Dioxo-3-[(2-pheyl-pyrimidine-5-carbonyl)-aminol-1,2,3 d-tetrahydro-pyrimidin-5-yl } -
propionic acid,

2-Phenyl-pyrimidine-S-carboxylic acid (4-methyl-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(2-hydroxy-ethy)-piperazin-1-yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid ((s)-2-methoxymethyl)-pyrrolidin-1-yi}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid ((R)-2-methoxymethyl)-pyrrolidin-1-yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (5-bromo-2, 4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-
amide,

2-Phenyl-pyrimidine-5-carboxylic acid (3-isopropyi-5-oxo-1,5-dihydro-[ 1.2, 4]triazol-4-y1)-
amide,

2-Phenyl-pyrimidine-5-carboxylic acid pyrrol-1-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid (5-morpholin-4-ylmethyl-2-oxo-oxazolidin-3-yi)-
amide,

2-Phenyl-pyrimidine-5-carboxylic acid (4-cyclopentyl-piperazin-1-yt]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2-ox0-o0xazolidin-3-yl)-amide,
4-Methyl-2-phenyl-pyrimidine-3-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1,2,4]triazin-4-yl]-amide,

[N’-(2-Phenyl-pyrimidine-5-carbonyl)-hydrazino]-acetic acid ethyl ester,
2-[N"-(2-Phenyl-pyrimidine-5-carbonyl)-hydrazino]-acctamide,
4-[3-(4-Morphelino)propyl]-1-(2-phenyl-pyrimidine-5-carbonyl)-3-thioscmicarbazide,
2-Phenyl-pyrimidine-5-carboxylic acid (2.3-dihydro-indol- 1-yl)-amide,
{4-[2-Phenyl-pyrimidine-S-carbonyl)-amino]-piperazin-1-y!}-acetic acid methyl ester,
2-Phenyl-pyrimidine-3-carboxylic acid (4-cyanomethyl-piperazin-1-yl)-amide,

Acctic acid 2-{¢ -[(2-phenyl-pyrimidine-5-carbonyl)-amino]-piperazin-1-yl} -cthy! ester,

2-Phenyl-pyrimidine-5-carboxylic acid (4-acctyl-piperazin-1-yl)-amide,
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2-Phenyl-pyrimidine-5-carboxylic acid {4-(2-oxo-tetrahydro-furan-3-yl)-pipcrazin-1-yl]-
amidc,

2-Phenyl-pyrimidine-5-carboxylic acid [4-(2,2.2-trifluoro-acctyl)-piperazin- 1 -yl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(2-methoxy-cthyl}-piperazin-1-yl]-amide,
2-Phenyl-pyrimidinc-5-carboxylic acid [4-(2-morpholin-4-yl-2-oxo-ethyl}-pipcrazin-1-yl]-
amude,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2.3-dihydro-indol-1-y1}-amide,
2-(3-Fluoro-pheny!)-pyrimidine-5-carboxylic acid piperadin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid piperadin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (hexahydro-cyclopenta[e]pyrrol-2-yl)-amide,
4-Mcthyl-2-phenyl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid pyrrolidin-1-yl-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2,6-dimethyl-piperadin-1-yl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (4-cyclopenty!-piperazin-1-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2-methy!-2.3-dihydro-indol-]-y)-amide,
2-(3-Fluoro-phenyl)-pyrimidinc-5-carboxylic acid (2-methyl-2,3-dihydro-indo!-1-yl)-amide,
2-Phenyl-pyrimidinc-5-carboxylic acid N'-methyl-N'-pyridin-2-yl-hydrazide.
2-Phenyl-pyrimidine-5-carboxylic acid (5-fluoro-indo!-1-yl)-amide,
2-Pyridin-2-yl-pyrimidine-S-carboxylic acid (2,3-dihydro-indoi-1-yl)-amide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid indol-1-yl-amide,
2-(3-Fluoro-phenyi)-pyrimidine-5-carboxylic acid indol-1-yl-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (2,3-dihydro-indol-1-yD)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (2-methy!-2 3-dihydro-indol-1-
yl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methyl-indol- 1 -yl)-amidc,
2-(3-Fluoro-phenyi)-4-mcthyl-pyrimidine-5-carboxylic acid indol-1-ylamide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (2,3-dihydro-indol-1-yl)-amide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid indol-1-ylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-methanesulfonyl-indol-1-yD)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-methancsulfonyl-indol-1-yl)-amide,
2-Pyridin-2-yl-pyrimidinc-5-carboxylic acid (5-methanesulfonyl-indol- -yl)-amide,

2-Pyridin-3-yl-pyrimidinc-5-carboxylic acid {S-methancsulfonyl-indol-1-y1)-amidc,
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2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-mcthanesulfonyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide,
2-(3-Fluoro-phenyD)-pyrimidinc-5-carboxylic acid pyrrolo[3,2-b]pyridin-1-ylamide,
2-(3-Fluoro-phenyl)-pynimidine-5-carboxylic acid (5-fluoro-indol-1-yl})-amide,
2-(3-Fluoro-phenyl-4-methyl)-pyrimidine-5-carboxylic acid (5-fluoro-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrolo[3.2-blpyridin-1-ylamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-indol-1-y1)-amide,
2-Pynidin-2-yl-pyrimidinc-5-carboxylic acid (5-fluoro-indol-1-yl)-amide,
2-Pyndin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridine-1-ylamide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide.
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[3.2-b]pyridin- | -ylamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid pyrrola{2 3-clpyridin-1-ylamide,
4-Methy!-2-pyridin-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2.3-c]pyridin-1-ylamide,
4-Mcthyl-2-pyridin-3-yl-pyrimidine-5-carboxylic acid pyrrolo[3,2-b]pyridin-1-ylamide,
4-Mcthyl-2-pyridin-3-yl-pyrimidinc-5-carboxylic acid ( 5-fluoro-indol- 1-yl)-amide,
2-(3-Fluoro-phenyl)-4-mcthyl-pyrimidine-S-carboxylic acid (5-fluoro-indol-1-y!)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-mcthoxy-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-cyano-indol-1-yl}-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (4-cyano-indol-1-vl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [4-(1H-tetrazol-5-yl)-indol- 1 -yl]-
amide.

1-{[2-(3-Fluoro-phenyl)-4-mcthy!-pyrimidine-5-carbonyl]-amino } - 1H-indol-4-carboxylic acid
methy! ester,

1-{{2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino - 1H-indol-4-carboxylic
acid,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-cyanomethyl-indol- 1-y])-
amide, '
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-mcthoxy-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidinc-3-carboxylic acid [3-(1 H-tetrazol-5-ylmethyl)-
indol-1-yl]-amide,

2-(2-Pheny!-pyrimidine-5-carbonyl)- 1 -hydrazinecarboxamide,
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2-(2-Phenyl-pyrimidine-5-carbonyl)-1-hvdrazine-1-carbothioamidec,
2-Phenyl-pyrimidine-3-carboxylic acid (2,4-dioxo-imidazolidin-t-yl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid (6-methyl-3-oxo0-2,5-dihydro-3H-[ 1,2.4]triazin-4-yl)-

amide,

2-Pheny!-pyrimidine-5-carboxylic acid N’~-phenyl-hydrazide.

Pyridine-2-carboxylic acid N'-{2-phenyl-pyrimidine-3-carbonyl)-hydrazide.
4-[N’-(2-Phenyl-pyrimidine-3-carbonyl)-hydrazino]-benzenesulfonamide,
3-Hydroxy-benzoic acid N'~(2-phenyl-pyrimidine-5-carbonyl)-hydrazide.

Benzo[ 1,3]dioxo-5-carboxylic acid N'-(phenyl-pyrimidine-5-carbonyl)-hydrazide,
3.4-Dimethoxy-benzoic acid N'-(phenyl-pyrimidine-5-carbonyl)-hydrazide,
2-Phenyl-pyrimidine-5-carboxylic acid N'-methyl-N"-phenyl-hydrazide.
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methoxy-3-methyl-indol-1-yl)-
amide,

2-(3-Methoxy-phenyl)-pyrimidine-3-carboxylic acid (6-methyl-3-0x0-2.5-dihydro-3H-
[1.2,4]triazin-4-yl)-amide,

2-(2-Mcthoxy-phenyl)-pyrimidine-5-carboxylic acid (6-methyl-3-oxo-2.5-dihydro-3H-

(1.2 4]triazin-4-yl)-amide,

2-(4-Methoxy-phenyD)-pyrimidine-S-carboxylic acid (6-methyl-3-ox0-2,5-dihydro-3H-
[1.2.4])triazin-4-yD-amide,

2-(3-Hydroxy-phenyD-pyrimidine-5-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1.2,4]triazin-d-yl)-amide,

2-(2-Hydroxy-phenyl)-pyrimidine-3-carboxylic acid (6-methyl-3-0x0-2,5-dihydro-3H-
[1.2.4]triazin-4-yl)-amide,

2-(4-Hydroxy-phenyl)-pyrimidine-5-carboxylic acid (A-methyl-3-0x0-2.5-dihydro-3H-
[1.2.4]triazin-4-yl)-amide,

4-Methyl-(2,2']bipyrimidinyl-5-carboxylic acid (5-fluoro-3-mcthyl-indol-1-y1)-amide,
2-Thiazol-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-fluore-3-methyl-indol-1-yl)-amide.
2.2'IBipyrimidiny!-S-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylicacid(3chloro-3-fluoro-indol-1 -yD-

amide,

-Fluoro- I-{[2-(3-fluoro-phenyt)-34-methyl-pyrimidine-5-carbonyl]-amino ! - | H-indolc-3-

carboxylic dcid amde,
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2-{5-Fluoro-1-[{4-methy!l-2-pyridin-2-yl-pyrimidine-5-carbonyh-amino]- 1 H-indol-3-yl} -2-
methyl-propionic acid,

2-(5-Fluoro-1-{[2-(3-fluoro-phenyl) -4-methyl-pyrimidine-5-carbonyl]-amino { -1 H-indol-3-
yl)-2-methyl-propionic acid,

2-(3-Fluoro-phenyl)-4-methy!-pyrimidine-3-carboxylic acid [5-fluore-3- (3-hydroxy-3-
methyl-butyl)-indol-1-yl]-amide,

4-Methyl-2-pyridin-2-y[-pyrimidine-5-carboxylic acid [5-fluoro-3-(3-hydroxy-3-methyi-
butyl)-indol-1-yl]-amide.

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [3-fluoro-3- (2-pyridin-3-yl-
ethyl)-indol-1-yl}- amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-3-formyl-indol-1-yh-amide,
5-Fluoro-I-[(4-methyl-2-pyridin-2-yi-pyrimidine-5-carbonyl}-amino]-1 H-indele-3-carboxytic
acid,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-3-hydroxymethyl-indol-1-y1)-
amide,

4-Methyl-[2,2']bipyrimidinyl-5-carboxylic acid [S-fluoro-3-(3-hydroxy-3-methyl-butyl)-indol-
[-y[]-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid [3-fluoro-3(3-hydroxy-3-methyl-
butyl}-indol-1-v1}-amide,

2-(3-Fluoro-phenyD)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-3-trifluoromethyl-indol-
1-yD)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethyl-indol-1-y1)-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-cthyl-5-trifluoromethyl-indol-1-yl)-
amide,

4-Methyl-[2,2'bipyrimidinyl-5-carboxylic acid (3-ethyl-5-trifluoromethyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromethoxy-
indo!-1-yl)-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromethoxy-indol-1-
yD)-amide.

4-Methyl-[2,2']bipyrimidinyl-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-indol-1-yl)-

amide,
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4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-5-trifluoromethoxy-indol-1-
vl)-amide,
2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-3-carboxylic acid (6-trifluoromethyl-indol-1-yl)-

amide,

[ ]

4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (6-trifluoromethyl-indol-1-yl)-amide,
4-Methyl-2-thiazol-2-yi-pyrimidine-3-carboxylic acid (6-trifluvoromethyl-indol-1-yi)-amide,
4-Methyl-[2.2Tbipyrimidinyl-5-carboxylic acid (6-trifluoromethyl-indol-1-yD-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-3-trifluoromethyl-
pyrrolo[3.2-b]pyridin-1-yl)-amide,
10 4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (3-ethyl-5-trifluoromethyl-pyrrolo[3.2-
blpyridin-1-yh-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid ( 3-ethyl-5-trifluoromethyl-pyrrolof3,2-
blpyridin-1-y)-amide,
4-Mcthyl-[2,2"]bipyrimidinyl-3-carboxylic acid (3-cthyl-3-trifluoromethyl-pyrrolo[ 3,2-
15 blpyridin-1-yl-amide.
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-methoxy-2-methyl-indol-1-yl)-
amide,
2-(3-Fluoro-phenyh-4-mcthyl-pyrimidine-5-carboxylic acid N, N'-diphenyl-hydrazide
2~(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (7-fluoro-3-methyl-indol-1-yl)-
() amide,
2-(3-Fluoro-phenyh)-4-methyl-pyrimidine-3-carboxylic acid (5-methancsulfonyl-3-methyl-
indol-1-vh-amide,
4-Mcthyl-2-pyridin-2-yi-pyrimidine-5-carboxylic acid (3-cthyl-pyrrolo[2,3-b]pyridin-1-yi)- '
amide,
25 2-{3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2,3-b]pyridin-1-
yl}-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2.3¢] pyridin-1-
yl)-amide,
4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-pyrrolo[2.3-c]pyridin-1-yl)-
30 amide,
2-(3-Fluoro-phenyly-4-methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-b]pyridin-

1-yh-amide.
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4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic ucid (3-methyl-5-trifluoromethyl-indol-1-
yh-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3,2-b]pyridin-1-yl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2.3¢]pyridin-1-
yh-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-S-carboxylic acid (3-methyl-pyrrolo]2,3-c]pyridin-1-yl)-
amide,

4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-c]pyridin-1-yI)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-c]pyridin-
1-yh-amide.

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-nitro-indol- 1 -yl)-amide,
2-(3-fluoro-phenyD)-4-methyl-pyrimidine-5S-carboxylic acid (5-amino-indol-1-yl)-amide,
2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-(dimethanesulfonyl)-amino-
indol-1-yl]-amide,

2-(3-Fluoro-phenyl)-4-mcethyl-pyrimidine-3-carboxylic acid (5-benzoylamino-indol-1-yl)-
amide,

4-Mcthyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid [S-fluoro-3-(1,2.3,6-tetrahydro-pyridin-
4-yl)-mdol-1-yl]-amide,

2-Pyridin-2-yl-4-trifluoromethyl-pyrimidine-5-carboxylic acid (5-fluoro-3-mcthyl-indol-1-yl)-
amide,

2-(3-Fluoro-phenyh)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-indol-1-yl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid (6-fluoro-2,3-dihydro-1,4-benzoxazin-4-
y}-amide,

2-Phenyl-pyrimidine-3-carboxylic acid (6-fluoro-2.3-dihydro-1,4-benzoxazin-4-yl)-amide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-ethyl-5-fluoro-pyrrolo[2,3-
bpyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-y|-pyrimidine-5-carboxylic acid (3-cthyl-5-fluoro-pyrrolo[2,3-b]|pyridin-
I-yD-amide,

2-(3-Fluoro-phenyl)-4-methy!l-pyrimidine-3-carboxylic acid (5-fluoro-pyrrolo[2,3-b]pyridin-

I-yh)-amidc,
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4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-pyrrolo[2,3-b]pyridin-[-yl)-
amide,

4-Methyl-[2,2"]bipyrimidinyl-5-carboxylic acid (2-cyclopropyl-5-fluoro-indol-1-yl)-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (2-cyclopropyl-53-fluoro-indol-1-yl)-
amide,

2-Pyrimidin-2-yl-4-methyl-pyrimidine-5-carboxylic acid {5-methoxyl-indol-t-yh)-amide,
4-Methyl-[2,2 Jbipyrimidinyl-5-carboxylic acid (5-fluoro-3-methyl-pyrrolo[3,2-b]pyridin-1-
yD-amide,

4-Mcthyl-2-pyndin-2-yl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-pyrrolo[3,2-
blpyridin-1-yl)-amde,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-pyrrolof3,2-
blpyridin-1-yh-amide,

d-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (5-methoxy-3-methyl-pyrrolo[3.2-
blpyridin-1-yh-amide,

2-(3-Fluoro-phenyl)-4-methy!l-pyrimidinc-5-carboxylic acid (5-methoxy-3-methyl-
pyrrolo[3.2-b]pyridin-1-yl)-amide.

4-Methyl-2-(1-oxy-pyridin-2-yl)-pyrimidin-5-carboxylic acid (3-fluoro-3-mcthyl-indol-1-y[)-
amide,

2-(3-Difluoromethyl-phenyl)-pyrimidine-5-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-
amide, or

2-(3-Trifluoromcethyl-phenyl)-pyrimidine-3-carboxylic acid (5-fluaro-3-methyl-indol-1-y1)-
amide,

or a hydrate, solvate or N-oxide thereof, or a pharmaccutically acceptable salt thereof,

19. The compound accordin to claim 1, which is:

2-Phenyl-pyrimidine-5-carboxylic acid (4-benzyl-piperazin-1-yh-amide,
2-Phenyl-pyrimidine-5-carboxylic acid piperazin-1-ylamide,
2-Phenyl-pyrimidine-5-carboxylic ucid (4-methanesulfonyl-piperazin-1-yh-amide,
2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid morpholin-4-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(1-methyl-1H-imidazole-2-carbonyl)-piperazin-1-
yl]-amide.

2-Phenyl-pyrimidine-3-carboxylic  acid [4-(1-mcthyl-1H-imidazolc-4-carbonyl)-piperazin- | -

yl]-amide,
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4-[(2-Phenyl-pyrimidine-3-carbonyl)-amino]-piperazine-1-carboxylic acid tert-butyl ester,
2-Phenyl-pyrimidine-5-carboxylic acid [4-(4-trifluoromethyl-phenoxy)-piperidin-[-yl}-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid [4-(4-trifluoromethyl-phenoxy)-piperidin-

l-yl]-amide,

o

2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid morpholin-4-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid indol-1-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid (4-methoxy-piperidin-1-yh-amide.

2-(3-Fluoro-phenyl)-4-methyl-pyrinndine-5-carboxylic acid (2-methyl-indol-1-yl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (6-fluoro-2,3-dihydro-benzo[1,4Joxazin-4-

10 yh-amide,
2-Phenyl-pyrimidine-3-carboxylic acid (6-fluoro-2 3-dihydro-benzo[ I 4]oxazin-4-yl)-amide,

-{[2-(3-Fluoro-phenyl}-4-methyl-pyrimidine-5-carbony!]-amino } -3-(2-morpholin-4-yl-
cthy[)-1H-indole-6-carboxylic ucid methyl cster,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid [5-fluoro-3-(tetrahydro-pyran-4-

15 yl)-indol-1-yl]-amide,

N-methyl-N-(5-fluore)-indol-3-ylsulfonyl N*-[2-(3-fluoro)-phenyl-pyrimidine-5-carbonyl]-
hydrazide,

4-Mcthy!-2-pyridin-2-yl-pyrimidine-5-carboxylic acid [5-fluoro-3-(tetrahydro-pyran-4-yl)-
indol-1-yl}-amide,

20 4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-yl)-amide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3.2-b]pyridin-1-y!)-
amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-3-carboxylic acid pyrrolo[2.3-b]pyridin-1-
ylamide,

23 4-Mcthyl-2-(d-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
b]pyridin-1-yl}-amide,
4-Mcthyl-2-(4-methyl-thiazol-2-y])-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2,3-
b]pyridin-1-yh-amide.
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethy!-

30 pyrrolo{2,3-b]pyridin-1-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyt-

pyrrolo[23-b]pyridin-1-yl)-amide,
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4-Mcthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo|2,3-
¢]pyridin-1-yl-amide,

4-Methyl-2-(4-methyl-thiazol-2-yI)-pyrimidine-S-carboxylic acid pyrrolo[2.3-c]pyridin-1-
ylamidc,

4-Mcthyl-2-(4-mcthyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-i.~‘.0pr0py'l-pyrrolo[’_’_S-
clpyridin-1-yh-amide,

4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[2.3-c]pyridin-1-yl)}-amidc,
4-Mcthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[2,3-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3,2-
c]pyridin-1-yl)-amide,

4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimidine-3-carboxylic acid pyrrolo[3.2-¢]pyridin-1-
ylamide,

4-Mcthyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3.2-
¢]pyridin-1-yl)-amide,

4-Methyl-2-(4-mcthyl-thiazol-2-y1)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[3,2-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y1)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[3.2-¢]pyridin-1-yl)-amide,

4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-b]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-b]pyridin- 1-y!)-
amide.

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-isopropyl-pyrrolo[2,3-b]pyridin-1-
yD-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrroio[2.3-
b]pyridin-1-y[)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-
b]pyridin-1-yD-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid pyrrolo[2,3-c]pyridin-1-ylamide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-¢]pyridin-1-y}-
amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid pyrrolo[2.3-c]pyridin-1-ylamide,

2 6.
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4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2,3-c]pyridin-1-
yl)-amide.
4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-difluoromethyl-pyrrolof2,3-
¢]pyridin-!-yh-amide,

5 4-Methyl-2-thiazol-2-yl-pyrimidine-3-carboxylic acid (3-trifluoromethy
L-pyrrolo[2,3-c]pyridin-1-yl)-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[3,2-¢]pvridin-1-y1)-
amide,
4-Methyl-2-thiazol-2-yl-pyrimidinc-5-carboxylic acid pyrrolo[3,2-¢]pyridin-1-ylamide,

10 4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3.2-c]pyridin-1-
yh-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-difluoromethyl-pyrrolo[3.2-
cIpyridin-1-yly-amide,
4-Mcthyl-2-thiazol-2-yI-pyrimidine-5-carboxylic acid (3-trifluovomethyl-pyrrolof3,2-

15 c]pynidin-1-yl)-amide.
4-Methyl-2-(4-chloro-thiazol-2-y)-pyrimidine-5-carboxylic acid pyrrolo[2.3-b]pyridin-1-
ylamide,
4-Methyl-2-(d-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
blpyridin-1-yl}-amide,

20 4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[2.3-
b]pyridin-1-yl)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-S-carboxylic acid (3-difluoromethyi-
pyrrolo[2.3-b]pyridin-1-vD-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-

25 pyrrolo[2.3-b]pyridin-1-yl)-amide,
4-Mecthyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo[2,3-
c]pyridin-1-yT)-amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-3-carboxylic acid pyrrolo[2.3-c]pyridin-1-
ylamide,

30 4-Methyl-2-(4-chloro -thiazol-2-y[}-pyrimidine-5-carboxvlic acid (3-tsopropyl-pyrrolo[2,3-
¢lpyridin-1-yh~amide,
4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-3-carboxylic acid (3-difluoromethyl-

pyrrolo[2,3-cpyridin-1-yl)-amide,
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4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-trifluoromethyl-
pyrrolo[2.3-c]pyridin-1-yl)-amide.
4-Methyl-2-(4-chloro-thiazol-2-y])-pyrimidine-5-carboxylic acid (3-methyl-pyrrolo{3.2-
c]pyridin-1-yl)}-amide.

4-Mcthyl-2-(4-chloro-thiazol-2-y)-pyrimidine-5-carboxylic acid pyrrolo[3.2-¢]pyridin-1-
vlamide,

4-Methyl-2-(+4-chloro-thiazol-2-yD-pyrimidine-5-carboxylic acid (3-isopropyl-pyrrolo[3.2-
clpyridin-1-yh-amide,

4-Methyl-2-(4-chloro-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethy!-
pyrrolo[3,2-c]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y])-pyrimidine-5-carboxylic acid (3-trifluoramethyl-
pvrrolo[3.2-c]pyridin-1-yD-amide,
2-(4-Chloro-thiazol-2-y)-4-methyl-pyrimidine-5-carboxylic acid (5-Auora-3-methyl-indol-1-
yh)-amide,

2-(4-Methyl-thiazol-2-y])-4-methyl-pyrimidine-3-carboxylic acid (5-fluoro-3-methyl-indol-1-

yh)-amide.

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyl-3-0x0-2,3-dihydro-
indazol-1-yl)amide,

2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidinc-5-carboxylic acid(5-fluoro-indol-1-
yhamidejamide,
6-(4-Chloro-thiazol-2-y1)-2-methyl-N-pyrrolo[2,3-c]pyridin-I-yl-nicotinamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid(5-mcthyl-4-0xo0-4,5-dihydro-
pyrrolo[3.2-c]pyridin-[-yljamide,
4-Methyl-2-(4-methyl-thiazol-2-y])-pyrimidine~-5-carboxylic acid (5-trifluoromethyl-
pyrrolo[3,2-b]pyridin-1-yl)-amide.
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid (3-difluoromethyl-
pyrrolo[3,2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carbox ylic acid (3-trifluoromethyl-
pyrrelo[3.2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y!)-pyrimidine-5-carboxylic acid (3-difluoromcethyi-
pyrrolo[3.2-b]pyridin-1-yl)-amide,

P,

pyrrolo[3.2-b]pyridin-1-yl]-amide.
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4-Mcthyl-2-(4-mcthyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-cthyl)-
pyrrolo[3.2-bjpyridin-1-yl}-amide,
4-Methyl-2-(4-methyl-thiazol-2-y)-pyrimidine-5-carboxylic acid [3-(2,2.2-trifluoro-cthyl)-
pyrrolo[3.2-¢]pyridin-1-yl]-amide,
4.Mcthyl-2-(4-mcthyl-thiazol-2-yD)-pyrimidinc-5-carboxylic acid [3-(2,2-difluoro-cthyt)-
pyrrolo[3.2-c]pyridin-1-yl]-amide,
4-Methyl-2-(4-methyl-thiazol-2-yl)-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[2.3-c]pyridin-1-yl]-amide,
4-Methyl-2-(4-methyi-thiazol-2-y})-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-cthyl)-
pyrrolo[2,3-cIpyridin-i-yl}-amidec,
4-Methyl-2-(4-mcthyl-thiazol-2-y!)-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluoro-ethyl)-
pyrrolof2.3-blpyridin-1-y[]-amide,
4-Methyl-2-(4-methyl-thiazol-2-yD-pyrimidine-5-carboxylic acid [3-(2.2-difluoro-cthyl)-
pyrrolo[2.3-blpyridin- [-yi]-amide.

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-
blpyndin-1-yh-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid (5-difluoromethyl-pyrrolo[3,2-
b]pyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-
blpyridin-1-yl)-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-pyrrolo[3,2-

blpyridin-1-yl)}-amide,

bpyridin-1-yl]-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2.2-difluoro-cthyl)-
pyrrolo[3.2-b]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2.2,2-trifluc
ro-ethyl)-pyrrolo[3,2-c]pyridin-1-yl}-amide,
4-Mcthyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
cthyl)-pyrrolo[3,2-c]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2,2-tritluo
ro-cthyl)-pyrrolo[2.3-c]pyridin-1-yl]-amide,

4-Methyl-2-thiazol-2-yl-pyrimidine-S-carboxylic acid [3-(2,2-difluoro-
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cthyl)-pyrrolo[2.3-c]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2,2-trifluo
ra-cthyh)-pyrrolo[2,3-b]pyridin-1-yl]-amide,
4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
ethyl)-pyrrolo[2,3-b]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-y1)-4-methyl-pyrimidine-5-carboxylic acid ( 3-trifluoromethy!-
pyrrolo[3.2-b]pyridin-1-yl)-amide,
2-(4-Chloro-thiazol-2-y1)-4-methyl-pyrimidine-5-carboxylic acid (5-trifluoromethyl-
pyrrolo[3.2-b]pyridin-1-yl)-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoromethyl-
pyrrolo{3.2-b]pyridin-1-yl)-amide,
4-Methyl-2-(4-methyl-thiazol-2-y)-pyrimidine-5-carboxvlic acid (3-difluoromethyl-
pyrrolo[3,2-b]pyridin-1-yD)-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2.2 2-trifluoro-cthyl)-
pyrrolo[3.2-b]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[3,2-b]pyridin-1-yl]-amide.
2-(4-Chloro-thiazol-2-yl)-4-mcthyl-pyrimidine-5-carboxylic acid [3-(2.2,2-trifluoro-cthyl)-
pyrrolo[3.2-c]pyridin-1-yl[]-amide,
2-(4-Chloro-thiazol-2-y1)-4-methyl-pyrimidine-5-carboxylic acid [3-(2,2-difluoro-
cthy)-pyrrolo[3,2-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2.2,2-trifluoro-cthyl)-
pyrrolof2,3-c]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2.2-difluoro-
ethyl)-pyrrolo[2,3-c]pyridin-1-yl]-amide,

pyrrolo{2.3-b]pyridin-1-yl]-amide,
2-(4-Chloro-thiazol-2-yl)-4-methyl-pyrimidine-5-carboxylic acid [3-(2.2-difluoro-
ethyD-pyrrolo[2.3-b]pyridin-1-yl]-amide,

4-Methyl-[2,2Tbipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-b]
pyridin-1-yl)-amide,

4-Methyl-[2.2'|bipyrimidiny]-5-carboxylic acid (5-difluoromethyl-pyrrolo[3.2-b]
pyridin-1-yl)-amide,

) %0
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4-Methyl-{2,2"bipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-D]
pyridin-1-yl)-amide,

4-Methyl-[2,2"bipyrimidinyl-5-carboxylic acid {3-difluoromethyl-pyrrolo[3,2-D]
pyridin-1-yh-amide,

4-Methyl-[2.2'Tbipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-cthyl)-pyrrolo
[3.2-b]pyridin-1-yl]-amide,

4-Methyl-[2,2"bipyrimidinyl-S-carboxylic acid [3-(2,2-difluoro-ethyl)-pyrrolo
[3.2-b]pyridin-1-yl]-amide,

4-Methyl-{2,2"bipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[3,2-c]
pyridin-1-yl)-amide,

4-Methyl-[2,2'Tbipyrimidinyl-5-carboxylic acid (3-difluoromethyt-pyrro
lo[3.2-c]pyridin-1-yh-amide.

4-Methyl-[2.2'Tbipyrimidinyl-5-carboxvlic ucid [3-(2,2,2-trifluoro-cthyl)-
pyrrolo[3.2-¢]pyridin-1-yl|-amide,

4-Methyl-[2.2"]bipyrimidinyl-5-carboxylic acid |3-2.2-divoro-ethyl)-
pyrrolo[3.2-c]pyridin-1-yl]-amide.

4-Methyl-[2,2Tbipyrimidinyl-5-carboxylic acid (3-trifluoromethyl-pyrrolo[2,3-¢]
pyridin-1-yl)-amide,

4-Methyl-[2,2'Tbipyrimidinyl-5-carboxylic acid (3-difluoromethyl-pyrro
lo[2,3-c]pyridin-1-yl)-amide.

4-Mcthyl-[2,2'[bipyrimidinyl-5-carboxylic acid [3-(2,2.2-trifluoro-cthyl)-pyrrolo
[2.3-c]pyridin-1-yl}-amide,

4-Methyl-[2,2'Tbipyrimidinyl-3-carboxylic acid [3-(2.2-diflucro-cthyl)-pyrrolo
[2.3-c]pyndin-1-yi]-amide.

4-Methyl-{2.2bipyrimidinyl-S-carbosylic acid (3-trifluoromethyl-pyrrolo[2,3-b]
pyridin-1-yh-amide,

4-Methyl-[2,2bipyrimidinyl-5-carboxylic acid (3-difluoromethyl-pyrrolo]2,3-b]
pyridin-1-yl}-amide,

4-Methyl-[2,2'bipyrimidinyl-5-carboxylic acid [3-(2,2,2-trifluoro-ethyl)- pyrrolo
[2.3-b]pyridin-1-yl]-amide,

4-Methyl-[2.2Tbipyrimidinyl-5-carboxylic acid [3-(2, 2-difluoro-cthyl)-pyrrolo
[2,3-b]pyridin-1-yI]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (5-trifluoro
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methyl-pyrrolo[3,2-b]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-difluorom
cthyl-pyrrofo[3.2-b]pyridin-1-y})-amide,
2-(3-Fluoro-phenyl)-4-methy!-pyrimidine-5-carboxylic acid (3-trifluoro
mcthyl-pyrrolo[3,2-b]pyridin- 1 -yl}-amide,
2-(3-Fhuoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoro
methyl-pyrrolo[3,2-c]pyridin-1-y)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (3-trifluoro
methyl-pyrrolo[2,3-c]pyridin-1-yl)-amide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid (3-trifluoromcthyl-pyrrolo[2,3-
blpyridin-1-yl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2-difluoro-ethyl)-
pyrrolo[3.2-b]pyridin-1-yl]-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2,2-trifluoro-cthyl)
-pyrrolo[3.2-b]pyridin-1-yt]-amide,

2~(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3-(2,2 2-trifluoro-ethyl)-
pyrrolo[3.2-¢]pyridin-1-yl]-amide.

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-3-carboxylic acid [3+(2,2,2-trifluoro-ethyl)-
pyrrolo[2.3-c]pyridin-1-yl]-amide,

4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid (3-difluoromethyl-indol-1-yi)-amide,
2-(4-Chloro-thiazol-2-yl)-4-mcthyl-pyrimidinc-5-carboxylic acid (3-difluoromethyi-indol-1-
yl)-amide, or

4-Methyl-2-thiazol-2-yl-pyrimidine-5-carboxylic acid (3-difluoromethyl-indol- 1 -y1)-amidc,
or a hydrate, solvate or N-oxide thercof, or a pharmaceutically acceptable salt thereof,

20. A pharmaceutical composition comprising the compound according to claim 1, or a
hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof, and a
pharmaccutically acceptable carrier.

21, A method for treating an allergic or inflammatory disorder in a patient in need thereof,
comprising administering to the patient a pharmaceutically effective amount of the compound
according to claim 1, or a hydrate, solvatc or N-oxide thereof, or a pharmaccutically

acceptable salt thercof.
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22, The method according to claim 21. wherein the allergic or inflammatory disorder is
allergic rhinitis.
23, The method according to claim 21, wherein the allergic or inflammatory disorder is

asthma.

24, The method according to claim 21. wherein the allergic or inflammatory disorder is

chronic obstructive pulmonary disease.
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COMPUESTOS DE PIRIMIDINA HIDRAZIDA COMO INHIBIDORES DE PGDS
= CAMPO DE LA INVENCION

La presente invencidn se refiere a compuestos de pirimidina, a su preparacion, a
composiciones tarmacéuticas que contienen estos compuestos y a su uso farmacéutico en el
tratamiento de patologias que pueden modularse por la inhibicion de la prostaglandina D2

sintasa.

ANTECEDENTES DE LA INVENCION

La rinitis alérgica, la enfermedad atépica mas comun, tiene una prevalencia estimada que
varia entre aproximadamente 5 y aproximadamente 22 por ciento de la poblacion humana
general y se caracteriza por los sintomas de estornudos, descarga nasal v congestion nasal. Se
cree que estos sintomas se desencadenan por miltiples mediadores liberados por los
mastocitos v otras células inflamatorias. Las terapias actuales, tales como antihistaminicos,
tratan eficazmente los estornudos v la descarga nasal, pero tienen poco efecto sobre la

congestion, que es un sintoma clave que afecta a la calidad de vida de los pacientes.

Se ha demostrado que la exposicion local a alérgenos en pacientes con rinitis alérgica, asma
bronquial. conjuntivitis alérgica y dermatitis atdpica produce una rdpida elevacion de los
niveles de prostaglandina D2 “(PGD2)” en los fluidos de lavade nasal y bronquial. lagrimas
y tluidos de camaras cutaneas. La PGD2 tiene muchas acciones inflamatorias. tales como
aumentar la permeabilidad vascular en la conjuntiva v la piel, aumentar la resistencia de las
vias respiratorias nasales. el estrechamiento de las vias respiratorias y la infiltracion de
cosinofilos en la conjuntiva y la traquea. La PGD?2 es el principal producto de la reaccion
catalizada por la ciclooxigenasa del dcido araquiddnico producido a partir de los mastocitos
con desafio inmunoldgico [Lewis, RA, Soter NA. Diamond PT. Austen KF. Qates JA.
Raberts LI 11, Prostaglandin D2 generation after activation of rat and human mast cells with
anti-1gE. L Tmmumol. 129, 1627-1631, 1982]. Los mastocitos activados, una fuente muy
importante de PGD2, son uno de los participantes claves para dirigir la respuesta alérgica en
enfermedades tales como asma. rinitis alérgica, conjuntivitis alérgica, dermatitis alérgica y
otras enfermedades [Brightling CE, Bradding P, Pavord 1D, Wardlaw Al. New Insights en
the role of the mast cell in asthma, Clin. Exp. Allergy 33, 550-556. 2003).




wh

h

29
N

15

-2

En presencia de compuestos de sulthidrilo, se forma PGD2 por la isomerizacion de PGH2,
un precursor comin de prostanoides, por accion catalitica de la prostaglandina D sintasa
“(PGDS)". Existen dos isoformas de la enzima PGDS: L-PGDS: y H-PGDS. La H-PGDS es
una enzima citosdlica que se distribuye en los tejidos periféricos. y que se localiza en las
células presentadoras de antigenos, mastocitos, megacariocitos v linfocitos Th2. La accion de
la PGD2 producida esta mediada por receptores acoplados a proteinas G: prostaglandina D
“(DPY" ¥ orTH2. Véase (1) Prostaglandin D Synthase: Structure and Function. T. Urade y O.
Hayaishi. Fitamin and Hormones, 2000, 58, 89-120, (2) 1. J. Murray, N. Engl. J. Med., 1986
Sept. 25; 315(13):800, y (3) Urade et. al.. J. Immunology 168: 443-449, 2002,

Los presentes inventores creen que la inhibicién de la formacion de PGD2 debe tener un
efecto sobre la congestion nasal y. por lo tanto, debe tener un efecto terapéutico beneficioso
en la rinitis alérgica. Ademas, los presentes inventores creen que un inhibidor de la PGDS
debe tener un efecto terapéutico beneficioso en varias indicaciones distintas tales como el

asma bronquial.

Se ha informado sobre inhibidores de PGDS. El compuesto HQL-79. se presenta como un
inhibidor débil de PGDS y es antiasmatico en modelos de cobaya y rata (Matsusshita, et al.,
Jpn. 1. Pharmacol. 78: 11, 1998). El compuesto Tranilast se describe come un inhibidor de la
PGDS. (Inhibitory Effect of Tranilast on Prostaglandin D Synthetase. K. Thai, M. Jihara, k.
Fujii, e Y. Urade. Biochemical Pharmacology, 1989, 28, 2773-2676).

SUMARIO DE LA INVENCION

La presente invencion se refiere a un compuesto de férmula (1)

R” O l|{
N
Nl AN Tl\l/ \R4
Rl\Ll/‘\N/ H
(n

en la que:

R" es alquilo (C,-C,) opcionalmente sustituido una o mas veces independientemente con

hale. hidroxi, alcoxi (C-C,) o haloalcoxi (C,-Cy) o
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cicloalquilo (C3-C,), arilo o heteroarilo, cada uno de ellos opeionalimente sustituido
una o mds veces independientemente con halo, alquifo (C-Cy), hidroxi,
alcoxi (C-Cy), haloalquilo (C-C;) o haloalcoxi (C-Cy);
R*es hidrdgeno o alquilo (C,-Cy) opcionalmente sustituido una o mas veces con halo:
R'es hidrégeno, alquilo, arilo o heteroarilo,
R'es hidrégeno, cicloalquilo, arilo.  heteroarilo, heterociclilo.  arilsulfonilo,
heteroarilsulfonilo,
-C(=0)-NY'Y?, -C(=8)-NY'Y?, R®, -C(=0)-R’ 0 —-C(=S)-R%, donde el resto arilo,
heteroarilo o heterociclilo estd opcionalmente sustituido una o mas veces
independientemente con RS, o

 R' junto con el atomo de nitrdgeno al que estan unidos forman heterociclilo,

e

heterociclenilo, ~ heteroarilo, arilheterociclilo, aritheterociclenilo,
heteroarilheterociclilo. heteroarilheterociclenilo, heterociclilheteroarilo 0
heterociclenilheteroarilo, cada uno de ellos opcionalmente sustituido una o mas
veces independientemente con R%;

R'es cicloalquilo, cicloalquenilo, arilo, heteroarilo, . heterociclilo, heterociclenilo, o
alcarilo multiciclico, cada uno de ellos opcionalmente sustituide una o mas veces
independientemente con R";

L'es un enlface. -O-, -C(=0)-, -NH-C(=0)- o alquileno (C,-C,) opcionalmente sustituido
una o mas veces con halo;

R"es ciano, nitro, halo. hidroxi, carboxi, Y'Y>N-, Y'YEN—C(=O)-* YIYZN-SO)_-,
acilo. aciloxi, alquilo, alquenilo. alquinilo. alcoxi, alcoxicarbonilo, alquiltio,

alquilsulfinilo o alquilsulfonilo, cada uno de ellos opcionalmente sustituido

una o mas veces independientemente con:

aciloxi, halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo,

Y'Y'N-, Y'Y*N-C(=0)-, Y'Y*N-SO:-.

arilo, ariloxi, aroilo. heteroarilo, heteroariloxi, heteroaroilo, heterociclilo,
heterociclenilo, cicloalquilo. cicloalquenilo o alearilo multiciclico,
cada uno de ellos opcionalmente sustituido una o mas veces
independientemente  con alquilo, halo, haloalquilo, alcoxi,
halealcoxi, hidroxi, amino, alquilamino, dialquilamino, carboxi o
alecoxicarbonilo, o

arilo, heteroarilo. aroilo, heteroaroilo, ariloxi. heteroariloxi, heterociclilo.
heterociclenilo, cicloalquilo, cicloalquenilo o alcarilo multiciclico, cada uno

de ellos opcionalmente sustituido una o méds veces independientemente con
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alquilo.  haloalquilo.  halo.  alcoxi,  haloalcoxi,  hidroxi,  carboxi,
alcoicarbonilo. Y'Y*N- 0 Y'Y*N-SO.-,
donde el resto heterociclilo, heterociclenilo, cicloalquile, cicloalquenilo o alcarilo
multiciclico de R® también esta opcionalmente sustituido una o mas veces
independientemente con 0xo;
cada uno de Y' e Y~ es independientemente:
hidrégeno, alquilsulfonilo, aroilo, heteroaroilo o
alquilo opcionalmente sustituido una o mas veces independientemente con hidroxi,
carboxi. halo. amino, alquilamino, dialquilamino. alcoxi. heterociclilo, arilo
o heteroarilo, o
Y'e Y™ junto con el atomo de nitrogeno al que estan unidos forman heterociclilo:
o un hidrato, solvato o N-oxido del mismo, o una sal farmacéuticamente aceptable del

mismo.

Otro aspecto de la presente invencion es una composicion tarmacéutica que comprende una
cantidad farmacéuticamenpte eficaz de un compuesto de acuerdo con fa férmula (1. o un
hidrato, solvato o N-oxido del mismo. o una sal farmacéuticamente aceptable del mismo,

mezclada con un vehiculo farmacéuticamente aceptable.

Otro aspecto de la presente invencién se refiere a un método para tratar trastornos alérgicos
y/o inflamatorios, particularmente trastornos tales como rinitis alérgica. asma  y/o
enfermedad pulmonar obstructiva cronica (COPD) en un paciente que lo necesita, mediante
la administracion al paciente de un compuesto de acuerdo con la farmula (1), o un hidrato,

solvato o N-éxido del mismo. o una sal farmacéuticamente aceptable del mismo.
DESCRIPCION DETALLADA DE LA INVENCION

Definicion de Expresiones
Como se ha usado anteriormente. y a lo largo de la descripcion de la invencion, debe
entenderse que las siguientes expresiones. a menos que se indique otra cosa, tienen los

siguientes significados:

"Acila” significa H-CO- o (grupo alifitico o ciclin-CO-. Un acilo particular incluye

alcanoilo inferior que contiene un alquilo inferior. Los ejemplos de acilo incluyen formilo,

3
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acetilo, propanoilo, 2-metilpropanoilfo, butanoilo, palmitoilo, acriloilo. propmoilo y

ciclohexilcarbonilo.

“Aciloxi” significa acil-O-.

"Alquenilo” significa un grupo hidrocarburo alifatico lineal o ramificado que contiene un
doble enlace carbono-carbono y que tiene de 2 a aproximadamente 15 atomos de carbono.
Un alquenilo particular tiene de 2 a aproximadamente 12 atomos de carbono. Un alquenilo
mis particular tiene de 2 a aproximadamente 4 atomos de carbono. Ramificado significa que
uno o mas de los grupos alquilo inferior tales como metilo, etilo o propilo se unen a una
cadena de alquenilo lineal. "Alquenilo inferior" significa de aproximadamente 2 a
aproximadamente 4 dtomos de carbono en la cadena que puede ser lineal o ramiiicada. Los
ejemplos de alquenilo incluyen etenilo, propenilo, n-butenilo, i-butenilo, 3-metilbut-2-enilo,

n-pentenilo, heptenilo. octenilo. ciclohexilbutenilo v decenilo.

“Alcoxi™ significa alquil-O-. Los ejemplos de alconi incluyen metoxi. etoxi. n-propoxi, i-

propoxi. n-butoxi y heptoxi.

“Alcoxicarbonilo™ significa alquil-O-CO-. Los ejemplos de alcoxicarbonilo inctuyen

metoxicarbonilo, etoxicarbonilo y -butiloxicarbonilo.

"Alquilo" significa un hidrocarburo alifatico lineal o ramificado que tiene de [ a
aproximadamente 20 dtomos de carbono. Un alquilo particular tiene de 1 a
aproximadamente [2 atomos de carbono. Un alquilo mas particular es alquilo inferior.
Ramificado significa que uno o mas de los grupos alquilo inferior tales como metilo. etilo o
propilo se unen a una cadena de alquilo lineal. "Alquilo inferior” signitica de 1 a
aproximadamente 4 atomos de carbono en una cadena de alquilo lineal que puede ser lineal

o ramificada.

“Alquilamino” significa alquil-NH-. Un alquilamino particular es alquilamino (C;-C.). Los

ejemplos de alquilamino incluyen metilamino y etilamino.

"Alquilsulfinilo” significa alquil-SO-. Un alquilsulfonilo particular es alquilsultinilo (Cy-C,).

El grupo alquilsulfinile ejemplar incluve CH:-SO- y CH:CH»-SO-.
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“Alquilsulfonilo™ significa alquil-SO,-. Un alquilsulfonilo particular es alquilsulfonilo (C,-

Ce). Los ejemplos de alquilsulfonilo incluyen CH;-SO,- y CH:CH-SOs-.
"Alquiltio" significa un alquil-S-. Los ejemplos de alquiltio incluyen CH;-S-.

"Alquinilo" signitica un hidrocarburo alifitico lineal o ramificado que contiene un triple
enlace carbono-carbono v que tiene de 2 a aproximadamente 15 atomos de carbono. Un
alquinilo particular tiene de 2 a aproximadamente 12 dtomos de carbono. Un alquinilo mas
particular tiene de 2 a aproximadamente 6 atomos de carbono. Ramificado significa que uno
o més de los grupos alquilo inferior tales como metilo, etilo o propilo se unen a una cadena
alquinilo lineal. "Alquinilo inferior” significa de 2 a aproximadamente 4 atomos de carbono
en una cadena de alquinile lineal que puede ser lineal o ramificada. Los ejemplos de
alquinilo incluyen etinilo, propinilo. #-butinilo, 2-butinilo, 3-metilbutinilo, n-pentinilo,

heptinilo, octinilo y decinilo.
“Aroile™ significa aril-CO-. Los ejemplos de aroilo incluyen benzoilo v 1- v 2-naftoilo.

"Arilo" significa un sistema de anillos monociclicos o multiciclicos aromiticos de
aproximadamente 6 a aproximadamente 14 dtomos de carbono. Un arilo particular incluye de
aproximadamente 6 a aproximadamente [0 atomos de carbono. Los ejemplos de arilo

incluyen fenilo y naftilo.

"Arilcicloalquenilo™ significa un arilo y cicloalquenilo condensados. Un arilcicloalquenilo
particular es aquel en el que su arilo es fenilo y el cicloalquenile se compone de
aproximadamente 5 a aproximadamente 7 dtomos en el anillo. Un arilcicloalquenilo se une a
través de cualquier atomo del resto cicloalquenilo del mismo capaz de tal unién. Los

ejemplos de arilcicloalquenilo incluyen 1.2-dihidronaftileno e indeno.

"Arilcicloalquilo” significa un arilo y cicloalquilo condensados. Un arilcicloalquilo particular
es aquel en el que su arilo es fenilo y el cicloalquenilo se compone de aproximadamente 5 a
aproximadamente 6 atomos en el anillo. Un arilcicloalquilo se une a través de cualquier
atomo del resto cicloalquilo del mismo capaz de tal union. Los ejemplos de arilcicloalquilo

incluyen 1.2 3 d-tetrahidro-naftileno.
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"Arilheterociclenilo” significa un arilo y heterociclenilo condensados. Un arilheterocictenilo
particular es aquel en el que su arilo es fenilo v el heterociclenilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un arilheterociclenilo se une a
través de cualquier atomo del heterociclenilo del mismo capaz de tal unién. La designacion
de aza, oxa o tio como prefijo antes de la porcion heterociclenilo del arilheterociclenilo
define que esta presente al menos un atomo de nitrégena, onigeno o azufre, respectivamente,
como un atomo del anillo. El atomo de nitrdgeno de un arilheterociclenilo puede ser un
atomo de nitrogeno basico, El atomo de nitrégeno o azufre de la porcion heterociclenilo del
arilheterociclenilo puede oxidarse también opcionalimente hasta el N-oxido, S-6xido o S,$-
dioxido correspondiente. Los ejemplos de arilheterociclenilo incluyen 3H-indolinilo. 1H-2-
oxoquinolilo, 2H-1-oxoisoquinolilo, 1.2-dihidroquinolinilo, 3.4-dihidroquinalinilo, 1,2-

dihidroisoquinolinilo y 3.4-dihidroisoquinolinilo.

“Arilheterociclilo™ significa un arilo y heterociclilo condensados. Un  heterociclilarilo
particular es aquel en el que su arilo es fenilo y el heterociclilo se compone de
aproximadamente 5 a aproximadamente 6 dtomos en el anilto. Un arilheterociclilo se une a
través de cualquier dtomo del resto heterociclilo del mismo capaz de tal unién. La
designacion de aza. oxa o tio como prefijo antes de la porcién  heterociclilo  del
arilheterociclilo define que esta presente al menos un dtomo de nitrégeno, oxigeno o azufre,
respectivamente, como un dtomo del anillo. El dtomo de nitrogeno de un arilheterociclilo
puede ser un atomo de nitrogeno basico. El atomo de nitrdgeno o azufre de la porcion
heterociclilo del arilheterociclilo puede oxidarse también opcionalmente hasta el N-oxido, S-
oxido o S.S-didxido correspondiente. Los ejemplos de arilheterociclila ineluyen indolinilo,
1.2.3 4-tetrahidroisoquinoling, [,2.3.4-tetrahidroquinolina. 1H-2,3-dihidroisoindol-2-ilo, 2,3-

dihidrobenz[f]isoindol-2-ilo v 1,2.3.4-tetrahidrabenz[g]-isoquinolin-2-ilo.
“Ariloxi” significa un aril-O-. Los ejemplos de ariloxi incluyen fenoxi y nattoxi.

“Compuestos de la presente invencién™ y expresiones equivalentes pretenden incluir los
compuestos ae Férmula"(l) que se han descrito anteriormente en este documento, los
hidratos, solvatos y N-6xidos de los mismos, y las sales farmacéuticamente aceptables de los
mismos, cuando el conteato asi la permita. Analogamente. la relerencia a intermedios,
reivindicados o no por si mismos. pretende incluir sus sales. N-oxidos y solvatos, cuando el

contexto asi Jo permita.
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"Cicloalquenila™ significa un sistema de anilles mono- o multiciclicos no aromaticos de
aproximadamente 3 a aproximadamente 10 Atomos de carbono, particularmente de
aproximadamente 5 a aproximadamente [0 atomos de carbono y que contiene al menos un
doble enlace carbono-carbono. Los anillos particulares del sistema de anillos de
aproximadamente 5 a aproximadamente 6 atomos en el anillo: v tales tamafios de anillo
particulares se denominan también "inferiores". Los ejemplos de cicloalguenilo monociclico
inclnyen ciclopentenilo. ciclohexenilo y cicloheptenilo. Un ejemplo de cicloalquenilo

multiciclico es norborilenilo.

"Cicloalquenilarilo” significa un arilo y cicloalquenilo condensados. Un cicloalquenilarilo
particular es aquel en el que su arilo es fenilo v el cicloalquenilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un cicloalquenilarilo se une a
través de cualquier atomo del resto arilo del mismo capaz de tal unidn. Los ejemplos de

cicloalquenilarilo incluyen 1. 2-dihidronattileno e indeno.

"Cicloalquenilheteroarilo” significa un heteroarilo v cicloalquenilo condensados. Un
cicloalqueni]hetéroarilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo v el cicloalgquenilo se compone
de aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un cicloalquenilheteroarilo
se une a través de cualquier dtomo del hetercarilo del mismo capuz de tal union. La
designacion de aza, oxa o tio como prefijo antes de la porcion heteroarilo del
cicloalguenilheteroarilo define que esta presente al menos un atomo de nitrégeno. oxigeno o
azufre, respectivamente. como un datomo del anillo. El dtomo de nitrégeno de un
cicloalquenitheteroarilo puede ser un dtomo de nitrégeno basico. El dtoma de nitrdgeno de la
porcion heteroarilo del cicloalquenilhetercarilo puede oxidarse también opcionalmente hasta
¢l N-oxido correspondiente. Los ejemplos de cicloalquenilheteroarilo  incluyen 35.6-
dihidroquinolile. 3.6-dihidreisoquinolilo, 5.6-dihidroquinoxalinilo. 5.6-dihidroquinazolinilo,

4.5-dihidro-1H-bencimidazolilo y 4,5-dilidrobenzoxazolilo.

"Cicloalquilo” significa un sistema de anillos saturados mono- o multiciclicos no aromaticos
de aproxilﬁadamente 3 a aproximadamente 10 dtomos de carbono, particularmente de
aproximadamente 5 a aproximadamente 10 atomos de carbono. Los sistemas de anillos
particulares de aproximadamente 5 a aproximadamente 7 dtomos en el anillo; y tales

sistemas de anillos particulares se denominan fambién "inferiores”. Los ejemplos de
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cicloalquilo monociclico incluyen ciclopentilo, ciclohexilo y cicloheptilo. Los ejemplos de

cicloalquilo multiciclico incluyen l-decalina, norbornilo ¥y adamant-(1- o 2-}ilo.

"Cicloalquilarilo” significa un arilo y cicloalquile condensados. Un cicloalquilarilo particular
es aquel en el que su arilo es fenila vy el cicloalquilo se compone de aproximadamente S a
aproximadamente 6 atomos en el anillo. Un cicloalquilarilo se une a través de cualquier
atomo del resto cicloalquilo del mismo capaz de tal union. Los ejemplos de cicloalquilarilo

incluyen 1.2.3.d-tetrahidro-naftileno.

"Cicloalquilheteroarilo”  significa  heteroarilo vy cicloalquile  condensados.  Un
cicloalquitheteroarilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo v el cicloalquilo se compone
de aproximadamente 5 a aproximadamente 6 dtomos en el anillo. Un cicloalquilheteroarilo
se une a través de cualquier dtomo del heteroarilo del mismo capaz de tal unién, La
designacion de aza. oxa o tio como prefijo antes de la porcion heteroarilo del
cicloalquilheteroarilo condensado define que esta presente al menos un atomo de nitrégeno,
oxigeno o azufre, respectivamente, como un dtomo del anillo. EI dtomo de nitrégeno de un
cicloalquilheteroarilo puede ser un dtomo de nitrégeno bésico. El atomo de nitrogeno de la
porcidon heteroarilo del cicloalquilheteroarilo también puede oxidarse opcionalmente hasta el
N-oxido  correspondiente.  Los ejemplos de cicloalquilheteroarilo  incluyen 5.6,7,8-
tetrahidroquinolinilo, 5,6,7.8-tetra-hidroisoquinolile. 5,6,7.8-tetrahidroquinoxalinilo, 5.6.7.8-
tetrahidroquinazolilo. 4.5.6,7-tetrahidro-1 H-bencimidazolilo ¥ 4,5.6.7-

tetrahidrobenzoxazolilo.
“Ciclilo™ signitfica cicloalquilo, cicloalquenilo, heterociclilo o heterociclenilo.

“Dialquilamino™ significa (alquil)>-N-. Un dialquilamino particular es (alquil C-Cp):-N-.

Los ejemplos de grupos incluyen dialquilamino dimetilamino, dietilamino y metiletilamino.

"Halo" o ""haldgeno” significa flior, cloro. bromo o yodo. El halo o haldgeno particular es

flior o cloro.

“Haloalcoxi™ significa alcoxi sustituido con uno a tres grupos halo. Los haloalcoxi
particulares son los alcoxi inferiores sustituidos con uno a tres haldgenos. Los haloalcoxi

mas particulares son los alcoxi inferiores sustituidos con un halégeno.
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El términe “haloalquilo™ se refiere a alquilo sustituido con uno a tres grupos halo. Los
haloalquilos particulares son alquile inferior sustituide con uno a tres halogenos. Los

haloalquilos mas particulares son alquilo inferior sustituido con un haldgeno.

“Heteroarailo™ signitica heteroaril-CO-. Los ejemplos de heteroaroilo incluyen tiofenoilo,

nicotinoilo, pirrol-2-ilcarbonilo. v piridinoilo.

"Heteroarilo” significa un sistema de anillos aromaticas monociclicos o multiciclicos de
aproximadamente 5 a aproximadamente 14 dtomos de carbono, en el que uno o mas de los
atomos de carbono en el sistema de anillos es/son hetercelemento(s) diferentes de carbono,
por ejemplo nitrogeno, oxigeno o azufre. Los sistemas de anillos aromaticos particulares
incluyen de aproximadamente 5 a aproximadamente 10 atomos de carbono, e incluyen de 1 a
3 heteroatomos. Los tamaiios de anillo mds particulares de los anillos del sistema de anillos
-
incluyen de aproximadamente 5 a aproximadamente 6 atomos en ¢l anillo. La designacion
de aza, oxa o tio como prefijo antes del heteroarilo define que esta presente al menos un
atomo de mitrégeno, oxigeno o azufre, respectivamente, como un atoma del anillo. Un atomo
de nitrdégeno de un heteroarilo puede ser un atomo de nitrdgeno basico y puede oxidarse
también opcionalmente hasta el N-oxido correspondiente. Cuando un heteroarilo esta
sustituido con un grupo hidroxi, también incluve su tautomero correspondiente. Los
ejemplos de heteroarilo incluyen pirazinilo, tienilo. isotiazolilo, oxazolilo, pirazolilo,
furanilo, pirrolilo, 1,2,d-tiadiazolilo, piridazinilo, quinoxalinilo, ftalazinilo, imidazo[1,2-
alpiridina,  imidazo[2,1-b]tiazolilo,  benzofuranilo,  azaindolilo,  bencimidazolilo,
benzotienilo, tienopiridilo, tienopirimidifo, pirrolopiridila, imidazopiridilo,
benzoazaindolilo, 1,2.4-triazinilo, benzotiazolilo, midazelilo, indolilo, indolizinilo,
isoxazolilo. isoquinelinilo, isotiazolilo, oxadiazolilo, pirazinilo, piridazinilo, pirazolilo,
piridilo, pirimidinilo, pirrolilo, quinazolinilo, quinolinilo, 1,3,4-tiadiazolilo, tiazolilo, tienilo

y triazolilo.

"Heteroarilalquilo" significa heteroaril-alquil-. Un heteroarilalquilo particular contiene un
resto alquilo (C,-C,). Los ejemplos de heteroarilalquilo incluyen tetrazol-5-ilmetilo.

,
"Heteroarilcicloalquenilo” significa un heteroarilo y cicloalquenilo condensados. Un
heteroarilcicloalquenilo particular es aquel en el que su heteroarilo se compone de

aproximadamente 5 a aproximadamente 6 atomos en el anillo v el cicloalquenilo se compone

]
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de aproximadamente 5 a aproximadamente 6 dtomos en el anillo. Un heteroarileicloalquenilo
se une a través de cualquier atomo del cicloalquenilo del mismo capaz de tal unidén. La
designacion de aza, oxa o tio como prefijo antes de la porcién heteroarilo del
heteroarilcicloalquenilo define que esta presente al menos un atomo de nitrogeno, oxigeno o
azufre, respectivamente, como un atomo del anillo. El atomo de nitrdgeno de un
IietemariIcicloalquenilo puede ser un atomo de nitrégeno basico. El atomo de nitrdgenao de la
porcion heteroarilo del heteroarilcicloalquenilo puede oxidarse también opcionalmente hasta
el N-oxido correspondiente. Los ejemplos de heteroarilcicloalquenilo incluyen 3,6-
dihidroquinolilo, 5,6-dihidroisoquinolilo. 5,6-dihidroquinoxalinilo, 5.6-dihidroguinazolinilo.

4.5-dihidro-1H-bencimidazolilo y 4,5-dihidrobenzoxazolilo.

"Heteroarilcicloalquilo”  significa un  heteroarilo vy cicloalquilo condensados.  Un
heteroarilcicloalquilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo y el cicloalquilo se compone
de aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un heteroarileicloalquilo
se une a través de cualquier dtomo del cicloalquile del mismo capaz de tal union. La
designacion de aza, oxa o tio como prefijo antes de la porcidn heteroarilo del
heteroarilcicloalquilo condensado define que esta presente al menos un atomo de nitrégeno,
oxigeno o azufre, respectivamente, como un atomo del anillo. El dtomo de nitrégeno de un
heteroarilcicloalquilo puede ser un d&tomo de nitrégeno basico. El atomo de nitrégeno de la
porcion heteroarilo del heteroarilcicloalquilo también puede oxidarse opcionalmente hasta el
N-oxido correspondiente. Los e¢jemplos de heteroarilcicloalquilo  incluyen  5,6,7.8-
tetrahidroquinolinilo, 5,6,7.8-tetra-hidraisoquinolilo, 5.6,7.8-tetrahidroquinoxalinilo, 5.6,7.8-
tetrahidroquinazolilo, 4,5,6,7-tetrahidro-1H-bencimidazolilo ¥ 4.5,6,7-

tetrahidrobenzoxazolilo.

"Heteroarilheterociclenilo” significa un heteroarilo y heterociclenilo condensados. Un
heteroarilheterociclenilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 dtomos en el anillo y el heterociclenilo se
compone de aproximadamente 5 a aproximadamente 6 4tomos en el anillo. Un
heteroarilheterociclenilo se une a través de cualquier dtomo del heterociclenilo del mismo
capaz de tal unién. La designacion de aza, oxa o tio come prefijo antes de la porcion
heteraarilo o heterociclenilo del heteroarilheterociclenilo define que esta presente al menos
un atomo de nitroégeno, c{.\'igeno o azufre, respectivamente, como un atomo del anillo. El

atomo de nitrgeno de un heteroarilazaheterociclenilo puede ser un dtomo de nitrdgeno
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basico. El atomo de nitrégeno o azufre de la porcion heteroarilo o heterociclenilo del
heteroarilheterociclenilo también puede oxidarse opcionalmente para dar ¢l N-oxido, S-6xido
o S.S-dioxido correspondiente. Los ejemplos de heteroarilheterociclenilo incluyen 7.8-
dihidro[1.7]nattiridinilo, 1,2-dihidro(2,7]-naftiridinilo, 6,7-dihidro-3H-imidazo[4,5-
cjpiridilo,  1,2-dihidro-1,5-naftiridinilo,  1,2-dihidro-1,6-naftiridinilo,  1,2-dihidro-1.7-

naftiridinilo, 1.2-dihidro-1.8-naftiridinilo v 1.2-dihidro-2,6-naftiridinilo.

"Heteroarilheterociclilo” significa un heteroarilo v heterociclilo  condensados. Un
heteroarilheterociclilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo y el heterociclilo se compone
de aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un heteroarilheterociclilo
se une a través de cualquier atomo del heterociclilo del mismo capaz de tal unién. La
designacion de aza. oxa o tio como prefijo antes de la porcidn heteroarilo o heterociclilo del
heteroarilheterociclilo condensado define que esta presente al menos un atomo de nitrogeno,
oxigeno o azufre, respectivamente, como un atomo del anillo. EI atomo de nitrogeno de un
heteroarilheterociclilo condensado puede ser un dtomo de nitrégeno basico. El dtomo de
nitrdgeno o azutre de la porcidn heteroarilo o heterociclilo del heteroarilheterociclilo puede
oxidarse también. opcionalmente hasta el N-éxido, S-0xido o S,S-dioxido correspondiente.
Los ejemplos de heteroarilheterociclilo incluyen 2,3-dihidro-1H-pirrol]3.4-b]quinolin-2-ilo,
1.2,3,4-tetrahidrobenz[b][ 1, 7]naftiridin-2-ilo, 1,23, 4-tetrahidrobenz[b]{1,6]naftiridin-2-ilo,
1,2,3 d-tetra-hidro-9H-pirido[3,4-bJindol-2-ilo,  1.2.3 4-tetrahidro-9H-pirido[4,3-b]indol-2-

ilo, 2.3-dihidro-1H-pirrolo[3.4-b Jindol-2-ilo, 1H-2.3.4,5-tetrahidroazepino[3.4-blindol-2--

ilo, 1H-2,3 .4 5-tetra-hidroazepino[4,3-b]indol-3-ilo,  1H-2,3,4.5-tetrahidroazepino{4,5-
blindol-2-ilo, 5,6.7,8-télra—hidro[],7]naftiridilo, 1,2.3,4-tetrahidro[2,7]naftiridilo,  2,3-
dihidro[1.4]dioxine[2,3-b]piridilo, 2 3-dihidro-[ 1.4]dioxino[2.3-b]piridilo. 3,4-dihidro-2H-1-

oxa[4,6]diazanaftalenilo, 4,5,6,7-tetrahidro-3H-imidazo[4.5-c]piridilo, 6.7-
dihidro[ 5,8]diazanattalenilo. 1.2.3,4-tetrahidro[ 1,5]-naftiridinilo, 1,2,3,4-
tetrahidro[ 1,6]naftiridinilo, 1.2.3 d-tetrahidro[ 1,7 ]naftiridinilo, 1.2.3,4-

tetrahidro{1,8naftiridinilo y 1,2,3.4-tetra-hidro[2.6]naftiridinilo.
“Heteroariloxi™ significa heteroaril-O-. Los ejemplos de heteroariloxi incluyen piridiloxi.
"Heterociclenilo" significa un sistema de anillos de hidrocarburos monociclicos o

multiciclicos no arométicos de aproximadamente 3 a aproximadamente 10 atomos de

carbono, en el que uno o mas de los atomos de carbono en el sistema de anillos es/son
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heteroelemento(s) diferentes de carbono, por ejemplo atomos de nitrdgeno, oxigeno o azufre,
y que contiene al menos un doble enlace carbono-carbono o carbono-nitrdgeno. Un sistema
de anillos no aromaticos particular incluye de aproximadamente 5 a aproximadamente 10
atomos de carbono y de | a 3 heterodtomos. Los tamanos de anillo mas particulares de los
anillos del sistema de anillos incluyen de aproximadamente 5 a aproximadamente 6 atomos
en ¢l anillo: y tales tamaiios de anillo particulares se denominan también "inferiores". La
designacion de aza, oxa o tio como prefijo antes de heterociclenilo define que esta presente
al menos un dtomo de nitrégeno, oxigeno o azufre, respectivamente, como un atomo del
anillo. El atomao de nitrégeno de un heterociclentlo puede ser un atomo de nitrdgeno bisico.
El atomo de nitrogeno o azufre del heterociclenilo puede oxidarse también opcionalmente
hasta el N-oxido, S-dxido o S,S-diéxido correspondiente. Los ejemplos de azaheterociclenilo
monociclico incluyen 1,2,3,4-tetrahidrohidropiridilo, 1.2-dibidropiridilo, 1.4-dibidropiridilo,
1.2,3.6-tetra-hidropiridilo,  1,4,5.6-tetrahidro-pirimidina, 2-pirrolinilo, 3-purrolinilo,  2-
imidazolinilo y 2-pirazolinilo. Los ejemplos de oxaheteraciclenilo incluyen 3.4-dihidro-2H-
pirano, dihidrofuranilo y fluorodihidro-furanilo. Un ejemplo de oxaheteraciclenilo
multiciclico es 7-oxabiciclo[2,2,1]heptenilo. Los ejemplos de tioheterociclenilo monociclico

incluyen dihidrotiofenilo y dihidrotiopiranilo,

"Heterociclenilarilo" significa un arilo v heterociclenilo condensados. Un heterociclenilarilo
particular es aquel en el que su arilo es fenilo y el heteraciclenilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un heterociclenilarilo se une a
través de cualquier atomo del arilo del mismo capaz de tal union. La designacion de aza, oxa
o tio como prefijo antes de la porcion heterociclenilo del heterociclenilarilo condensado
define que esta presente al menos un atomo de nitrégeno, oxigeno o azufre, respectivamente,
como un atomo del anillo. EI &tome de nitrdgeno de un heterociclenilarilo puede ser un
atomo de nitrdgeno basico. El dtomo de nitrogeno o azufre de la porcion heterociclenilo del
heterociclenilarilo puede oxidarse también opcionalmente hasta el N-6xido, S-axido o 8.S-
dioxido correspondiente.~Los ejemplos de heterociclenilarilo incluyen 3H-indolinilo, 1H-2-
axoquinolilo.  2H-1-oxoisoquinolile, 1,2-dihidroquinolinilo, 3.4-dihidroquinolinilo, 1,2-

)

dihidroisoguinolintlo y 3 4-dihidroisoquinelinilo.

"Heterociclenilheteroarilo” significa un heteroarilo v heterociclenilo condensados. Un
heterociclenilheteroarilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo y el heterociclenilo se

compone de aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un

46.
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heterociclenilheteroarilo se une a través de cualquier atomo del heteroarilo del mismo capaz
de tal unién. La designacién de aza, oxa o tio como prefijo antes de la porcion heteroarilo o
heterociclenilo del heterociclenilheteroarilo define que esta presente al menos un atomo de
nitrégeno, oxfgeno o azufre, respectivamente, como un atomo del anillo. El dtomo de
nitrdgeno de un azaheterociclenilheteroarilo puede ser un atoamo de nitrégeno basico. El
atomo de nitrogeno o azufre de la porcion heteroarilo o heterociclenilo  del
heterociclenilheteroarilo también puede oxidarse opcionalmente para dar el N-oxido, S-dxido
o S,S-didxido correspondiente. Los ejemplos de heterociclenilheteroarilo incluyen 7.8-
dihidro[ 1, 7]naftiridinilo, 1,2-dihidro[2,7]}-naftiridinilo, 6.7-dihidro-3H-imidazo[4.5-
c]piridilo,  1.2-dihidro-1,5-naftiridinilo,  [,2-dihidro-1,6-naftiridinilo,  1.2-dihidro-1.7-

nafiiridinilo, 1.2-dihidro-1.8-naftiridinilo v 1,2-dihidro-2.6-naftiridinilo.

"Heterociclilo” significa un sistema de anillos monociclicos o multiciclicos saturados no
aromdticos de aproximadamente 3 a aproximadamente 10 datomos de carbono, en el que uno
0 mds de los dtomos del sistema de anillos es/son heteroelemento(s) diferentes de carbono,
por ejemplo nitrogeno. oxigeno o azufre. Un sistema de anillos particular contiene de
aproximadamente 5 a aproximadamente [0 dtomos de carbono y de 1 a 3 heteroatomos. Los
tamafios de los anillos particulares del sistema de anillos incluyen de aproximadamente 5 a
aproximadamente 6 atomos en el anillo; y tales tamatios de anillo particulares se denominan
también "inferiores". La designacion de aza, oxa o tio como prefijo antes de heterociclilo
define que esta presente al menos un dtomo de nitrdgeno, oxigeno o azufre respectivamente
como un atomo del anillo. EI atomo de nitrégeno de un heterociclilo puede ser un dtomo de
nitrégeno basico. El atomo de nitrégeno o azufre del heterociclilo puede oxidarse también
opcionalmente para dar el N-dxido, S-6xido o 8,S-dioxido correspondiente. Los ejemplos de
heterociclilo monociclico incluyen piperidilo. pirrolidinilo, piperazinito. morfolinilo,
tiomorfolintlo.  tiazolidinilo, 1.3-dioxolanilo, I.4-dioxanilo,  tetrahidrofuranilo,

tetrahidrotiofenilo y tetrahidrotiopiranilo.

"Heterociclilarilo" significa un arifo y heterociclilo condensados. Un heterociclilarilo
particular es aquel en el que su arilo es fenifo y el heterociclilo se compone de
aproximadamente 5 a aproximadamente 6 atomos en el anillo. Un heterociclilarilo se une a
traves de cualquier atoma del resto arilo del mismo capaz de tal unién. La designacion de
aza. oxa o tio como prefijo antes de la porcidn heterociclilo del heterociclilarito define que
esta presente al menos un dtomo de nitrdgeno. oxigeno o azufre, respectivamente, como un

atomo del anillo. El atomo de nitrdgeno de un heterociclilarilo puede ser un atomo de
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nitrdgeno basico. El atomo de nitrdgeno o azufre de la porcion  heterociclilo  del
heterociclilarilo también puede oxidarse opcionalmente hasta el N-éxido, S-oxido o S,S-
didxido correspondiente. Los ejemplos de heterociclilarilo incluyen indolinilo, 1.2.3.4-
tetrahidroisoquinotina, 1,23 4-tetrahidroquinolina, 1 H-23-dihidroisoindol-2-iJo v 2.3-

dihidrobenz[f]isoindol-2-ilo y 1,2.3 4-tetrahidrobenz[g]-isoquinolin-2-ilo.

"Heterociclilheteroarilo”  significa un  heteroarilo y heterociclilo  condensados. Un
heterociclilheteroarilo particular es aquel en el que su heteroarilo se compone de
aproximadamente 5 a apr.\:imadamente 6 atomos en el anillo v el heterociclilo se compone
de aproximadamente 5 a aproxiumnadamente 6 atomos en el anillo, Un heterociclilheteroarilo
se une a través de cualquier atomo del hetercarilo del mismo capaz de tal union. La
designacion de aza, oxa o tio como prefijo antes de la porcion heteroarilo o heterociclilo del
heterociclilheteroarilo define que estd presente al menos un dtomo de nitrdégeno, oxigeno o
azufre, respectivamente, como un atomo del anillo. El atomo de nitrégeno de un
heterociclilheteroarilo puede ser un atomo de nitrdgeno basico. El dtomo de nitrégeno o
azufre de la porcion heteroarilo o heterociclilo del heterociclilbeteroarilo también puede
oxidarse opcionalmente hasta el N-oxido. S-oxido o S.S-diéxido correspondiente. Los
ejemplos de heterociclilheteroarilo incluyen 2 3-dihidro-1H-pirrol[3 4-blquinolin-2-ilo,
1,2,3.4-tetrahidrobenz{b][ 1.7]nattiridin-2-ilo.  1,2.3.4-tetrahidrobenz[b][1,6]naftiridin-2-ilo.
1.2.3. 4-tetra-hidro-9H-piridof3 4-bJindel-2-ilo.  1.2.3.4-tetrahidro-9H-pirido[4.3-b]indol-2-
tlo, 2.3-dihidro-1H-pirrolo[3.4-b]indol-2-ilo, 1H-2.3.4,5-tetrakidroazepino[3.4-b]indol-2-ilo.

IH-2.3,4.5+tetra-hidroazepino[4.3-b]indol-3-ilo. 1H-2,3.4,5-tetrahidroazepino[4,5-b]indol-2-

ilo, 5.6,7,8-tetra-hidro[ 1. 7]naftiridilo, 1.2.3 -tetrahidro[ 2.7 naftiridilo. 2.3-
dihidro[1,4]dioxino[2.3-b]piridilo, 2.3-dihidro-[1.4]dioxino[2,3-b]piridilo, 3.4-dihidro-2H-1-
oxa[4.6]diazanaftalenilo, 4.5,6,7-tetrahidro-3H-imidazo[4.5-cpiridilo. 6,7-
dihidro[5,.8]diazanaftalenilo, 1.2,3 4-tetrahidro[ 1,5])-naftiridinilo, 1,2.3,4-
tetrahidro[ 1.6]naftiridinilo, 1.2.3.4-tetrahidro[ 1 7]naftiridinilo, 1.2.3.4-

tetrahidro[ | .8]naftiridinilo y 1.2.3.4-tetra-hidro[2.6]naftiridinilo.

“Alcarilo multiciclico™ significa un sistema de anillos multiciclicos que incluye al menos un
anillo aromatico condensado con al menos un anillo no aromatico que puede estar saturada o
insaturado, y también puede contener en el sistema de anillos uno o mas heterodtomos, tales
coma nitrdgeno. oxigeno o azufre. Los ejemplos de alcarilo multiciclico incluyen
arilcicloalquenilo. arilcicloalquilo, arilheterociclenilo, arilheterociclilo, cicloalquenilarilo,

cicloalquilarilo,  cicloalquenilheteroarilo.  cicloalquilheteroarilo. heteroarileicloalquenilo,
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heteroarilcicloalquilo, heteroarilheterociclenilo. heteroarilheterociclilo, heterociclenilarilo,
heterociclenilheteroarilo, heterociclilarilo y heterociclilheteroarilo. Los grupos alearilo
multiciclico particulares son anillos biciclicos que incluyen un anillo aromatico condensado
con un aniflo no aromatico v que pueden contener también en el sistema de anillos uno o

mas heterodtomos. tales como nitrdgeno. oxigeno o azufre.
El término "paciente” incluye seres humanos y otros mamiteros,

"Sales farmacéuticamente aceptables” se refiere a las sales de adicion de dcidos organicos e
inorganicos y a las sales de adicidn de bases. no téxicas, de los compuestos de la presente
invencion. Estas sales pueden prepararse in sity durante el aislamiento v purificacion finales
de los compuestos o haciendo reaccionar por separado el compuesto purificado en su forma
de base libre con un acido organico o inorganico adecuado y aislando la sal formada de esta
manera. En algunos casos, los propios compuestos pueden autoprotonar sitios bésicos de la

molécula y formar una sal anfotera interna.

Los ejemplos de sales de adicion de acidos incluyen las sales hidrobromuro. hidrocloruro,
sulfato. bisutfato, fosfato. nitrato, acetato, oxalato, valerato, oleato. palmitato, estearato,
laurato, borato. benzoato, lactato. fosfato, tosilato, citrato, maleato, fumarato. succinato.
tartrato, naftilato. mesilato, glucoheptonato. lactiobionato, sulfamatos, malonatos, salicilatos,
propionatos. metileno-bis-B-hidroxinaftoatos. gentisatos, isetionatos, di-p-toluoiltartratos,
metanosulfonatos. etanosulfonatos, bencenosulfonatos. p-toluenosulfonatos.
ciclohexilsulfamatos y laurilsulfonato. Véase, por ejemplo, S.M. Berge, et al.
"Pharmaceutical Salts,"” J. Pharm. Sci., 66, 1-19 (1977) que se incorpora en este documento
como referencia. También pueden prepararse sales de adicion de bases haciendo reaccionar
por separado el compuesto purificado en su forma de dcido con una base organica o
inorgdnica adecuada y aislando la sal formada de esta manera. Las sales de adicidn de bases
incluyen sales de metales y sales de aminas farmacéuticamente aceptables. Las sales de
metales adecuadas incluyen las sales de sodio, potasio, calcio. bario. cinc, magnesio y
aluminio. Una sal de adicion de bases particular es la sal de sodio o la sal de potasio. Las
sales de adicion de bases inorganicas adecuadas se preparan a partir de bases de metales que
incluyen hidruro sodico. hidroxida sadico, hidraxido potasico, hidroxido de calcio. hidréxido
de aluminio, hidréxido de litio, hidroxido de magnesio e hidroxido de cinc. Las sales de
adicion de bases de aminas adecuadas se preparan a partir de aminas que tienen suficiente

basicidad para formar una sal estable y particularmente incluyen las aminas que se usan
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frecuentemente en la quimica medica por su baja toxicidad v aceptabilidad para el uso
médico. La amina ejemplar incluye amonio, etilendiamina, N-metil-glucamina, lisina,
arginina, onitina, colina, N,N'-dibenciletilendiamina. cloroprocaina. dietanolamina, procaina,
N-bencilfenetilamina, dietilamina, piperazina, tris(hidroximetil)-aminometano. hidréxido de
tetrametilamonio, trietilamina,  dibencilamina, efepamina. deshidroabietilamina, N-
etilpiperidina, bencilamina. tetrametilamonio, tetraetitamonio, metilamina, dimetilamina,
trimetilamina, etilamina, aminodcidos basicos. por ejemplo. lisina y arginina vy

diciclohexilamina.

"Solvato” se refiere a una asociacion fisica de un compuesto de la presente invencién con
una o mds moléculas de disolvente. Esta asociacion tisica incluye un enlace de hidrégeno. En
ciertos casos. el solvato podrd aislarse, por ejemplo cuando se incorporan una o mas
moléculas disolventes en la estructura cristalina del solido cristalino. "Solvate” incluye tanto
solvatos en fase de solucion como solvatos insolubles. Los solvatos particulares incluyen

hidratos. etanolatos v metanolatos.

“Sustituido una o mas veces independientemente™ significa sustituido una o mas veces con

los mismos o diferentes grupos de sustituyentes, particularmente sustituide una, dos o tres

veces con los mismos o diferentes grupos de sustituyventes.

Realizaciones Particulares de la Invencion
Una realizacién particular de la invencion es un compuesto de farmula (1) en la que R' es
arilo o heteroarilo, cada uno de ellos opcionalmente sustituido una o mas veces
independientemente can halo, alquilo (C,-C,), hidroxi. alcoxi (C,-C,), haloalquilo (C,-C,) o
halealcoxi {C-Cy), o un hidrato, solvato o N-dxido del mismo, o una sal farmacéuticamente

aceptable del mismo.

Otra realizacidn particular de la invencion es un compuesto de férmula (1) en la que R' es
fenilo o heteroarilo de cinco o seis miembros, cada uno de ellos opcionalmente sustituido
una o mas veces independientemente con halo, alquilo (C,-C,). hidroxi o alcoxi (C-Cy). o un

hidrato. solvato o N-oxido del mismo, o una sal farmacéuticamente aceptable del mismao.

Otra realizacion particular de la invencién es un compuesto de formula (1) en la que R' es
fenilo. piridilo. pirimidinilo. tiazolilo u oxadiazolilo, cada uno de ellos opcionalmente

sustituido una o mas veces independientemente con halo. alguilo (C-Cy). hidroxi o alcoxi




2
N

-18 -

(C-Cs), 0 un hidrato, solvato o N-oxido del mismo. o una sal farmacéuticamente aceptable

del mismo.

Otra realizacion particular de la invencion es un compuesto de formula (1) en la que R' es
fenilo, piridilo o pirimidinilo, cada uno de ellos opcionalmente  sustituido
independientemente en la posicidn orte o meta con halo. alquilo (C,-C,). hidroxi o alcoxi
(C-C.). 0 un hidrato, solvato o N-oxide del mismo, o una sal farmacéuticamente acéprable

del mismo.

Otra realizacion particular de la invencion es un compuesto de formula (1) en la que R’ es
fenilo opcionalmente sustituido independientemente en la posicion orto o meta con halo, o

un hidrato, solvato o N-éxido del mismo, o una sal farmacéuticamente aceptable del mismo,

Otra realizacion particular de la invencion es un compuesto de formula (1) en la que R' es

piridilo, o un hidrato, solvato o N-dxido del mismo, o una sal tarmacéuticamente aceptable

del mismo.

« .y . . .« ~r s
Otra realizacion particular de la invencion es un compuesto de formula (1) en la que R es
hidrégeno. metilo o trifluorometilo, o un hidrato. solvato o N-oxido del mismo. o una sal

farmacéuticamente aceptable del mismo.

Otra realizacion particular de la invencion es un compuesto de formula (I) en la que R” es
hidrogeno. o un hidrato, solvato o N-Oxido del mismo, o una sal farmacéuticamente

aceptable del mismo.

Otra realizacion particular de la invencion es un compuesto de férmula (I) en la que R” es

metilo, o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable

del mismo.

Otra realizacion particular de la invencién es un compuesto de férmula (1) en la que L' es un
enlace, -O-, -C(=0)- 0 -NH-C(=0). o un hidrato, solvato o N-éxido del mismo, o wna sal

tarmacéuticamente aceptable del mismo.
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Otra realizactdn particular de la invencidn es un compuesto de férmula (1) en la que L' es un
enlace, o un hidrato. solvato o N-dxido del mismo. o una sal farmacéuticamente aceptable

del mismo.

Otra realizacion particular de la invencion es un compuesto de férmula (1) en la que:
R' y R' junto con el dtomo de nitrogeno al que estan unidos forman heterociclilo,
heteraciclenilo, arilheterociclilo o heteroarilo, cada uno de ellos opcionalmente
sustituido una o mas veces independientemente con R
R"es alcoxi, hidroxilo. cicloalquilo, carboxi, cicloalquilo, halo, ciano, alquilsulfonilo,
Y'Y*N-, Y'Y*N-SOs-.
alquilo opcionalmente sustituido una o mds veces independientemente con aciloxi,
hidroxi. alcoxicarbonilo, alcoxi, carboxi. arilo, halo. alquilsulfonilo, ciano,
Y'Y*N- 0 Y'Y*N-C(=0)-,

acilo o arilo. cada uno de ellos opcionalmente sustituido una o mas veces
independientemente con halo,

alcoxicarbonilo opcionalmente sustituido una o mas veces independientemente con
arilo,

heteroaroilo opcionalmente sustituido una o mas veces independientemente con
alquilo,

heterociclilo opcionalmente sustituido una o mas veces con oxo, o

ariloxi opcionalmente sustituido una o mas veces independientemente con
haloalquilo, y

cada uno de Y' e Y’ es independientemente hidrogeno. alquilsulfonilo, aroilo o alquilo
opcionalmente sustituido con morfolinilo o

Y'e Y7 junto con el dtomo de nitrogeno al que estan unidos forman morfolinilo;

o un hidrato, solvato o N-éxido de los mismos. o una sal farmacéuticamente aceptable del

mismo.

Otra realizacion particular de la invencion es un compuesto de férmula (1) en la que:
3 4 - . .y . . - . .
R™ y R junto con el dtomo de nitrégeno al que estan unidos forman [1.2.4]triazolilo,
pirrolilo, indolilo, pirrolo[2,3-b]piridilo. pirrolo[3,2-b]piridilo o pirrolo[2.3-

c]piridilo, cada uno de ellos opcionalmente sustituide una o mas veces

independientemente con R";

o . P . . . — 2 y
R%es alcoxi. carboxi, cicloalquilo, halo, ciano, alquilsulfonilo, Yy N-80O.-,
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alquilo opcionalmente sustituide una o mas veces independientemente con aciloxi,
hidroxi, alcoxicarbonilo, alcoai, carboxi, arilo. halo, heterociclilo,
alquilsu Ifonilo, ciano, heteraciclilcarbonilo,
acilo o arilo, cada uno de ellos opcionalmente sustituide una o mas veces
independientemente con halo,
alcoxicarbonilo opcionalmente sustituido una o mis veces independientemente con
arilo.
heteroaroilo opcionalmente sustituido una o mds veces independientemente con
alquilo,
heterociclilo opcionalmente sustituido una o mas veces con oxo, o
ariloxi opcionalmente sustituido una o mas veces independientemente con
haloalquilo. y
cada uno de Y' e Y~ es independientemente hidrogeno o alquilo opcionalmente sustituido
con merfolinilo o
Y'e Y junto con el dtomo de nitrégeno al que estan unidos forman morfolinilo;
o un hidrato, solvato o N-Ooxido del mismo, o una sal farmacéuticamente aceptable del

mismo.

Otra realizacion particular de la invencion es un compuesto de formula (1) en la que:
R y R' junto con el dtomo de nitrogeno al que estan unidos forman imidazolidinilo,
[[.2.4]triazinanilo, piperazinilo, morfolinilo, pirrolidinilo,  1.2,3_4-tetrahidro-
pirimidinilo,  piperidinilo.  oxazolidinilo, 2 3-dihidro-indolilo,  octahidro-
ciclopenta[¢]pirrolilo o 3.d-dihidro-benzo[1,4]Joxazina. cada uno de ellos
opcionalmente sustituido una o mas veces independientemente con R”;
R"es oxo. alcoxi, carboxi, cicloalquilo, halo, ciano, alquilsulfonilo, Y'Y"N-SO--,
alquilo opcionalmente sustituido una o mas veces independientemente con hidroxi,
alcoxicarbonilo, alcoxi, carboxi. arilo, halo, heterociclilo. alquilsulfonilo,
ctano. heterociclilcarbonilo.

actlo o arilo, cada uno de ellos opcionalmente sustituido una o mas veces
independientemente con halo,

alcoxicarbonilo dpcionalmente sustituido una o mas veces independientemente con
arilo,

heteroaroilo opcionalmente sustituido una o mds veces independientemente con
alquilo,

heterociclilo opcionalmente sustituido una o mas veces con oxo. o
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ariloxi opcionalmente sustituido una o mas veces independientemente con
haloalquilo, vy
cada uno de Y' e Y~ es independientemente hidrégeno o alquilo opcionalmente sustituido
con morfolinilo o
Y! e Y* junto con el atomo de nitrogeno al que estan unidos forman morfolinilo:
o un hidrate. solvato o N-dxido del mismo. o una sal farmacéuticamente aceptable del

mismo, -

Otra realizacién particular de la invencion es un compuesto de formula (1) en la que:

R'y R junto con el atomo de nitrégeno al que estan unidos forman indolilo, opcionalmente
sustituido una o mas veces independientemente con R":

R"es  Y'Y’N-SO--, alcoxicarbonilo, carboxialquilo, ciano. halo. alguilsulfonilo. alcoxi o
acilo opcionalmente sustituido una o més veces independientemente con halo: y

cada uno de Y' e Y es independientemente hidrogeno o alquilo opcionalmente sustituido
con morfalinilo, o

Y'e Y’ junto con el atomo de nitrégeno al que estan unidos forman morfolinilo;

o un hidrato., solvato o N-éxido del mismo, o una sal farmacéuticamente aceptable del

mismo.

Otra realizacion particular de la invencion es un compuesto de férmula (1) en la que:

R'es fenilo, piridilo o benzo[ 1.3]dioxolilo, cada uno de ellos opeionalmente sustituido una
0 mds veces independientemente con R";

R°es  Y'Y"N-SO.-. hidroxi, alcoxi. halo, alquilo o haloalquilo; ¥

cada uno de Y' e Y* es, independientemente. hidrogeno o alquilo:

o un hidrato, solvato o N-oxido del mismo. o una sal farmacéuticamente aceptable del

mismo.

Otra realizacion particular de la invencion es un compuesto de Férmula (1), que es
(5-tluoro-2-metil-indol-1-ih)-amida del dcido 2-piridin-3-il-pirimidina-5-carboxilico,
(5-fluoro-2-metil-indol-1-ihamida  del  dcido  2-(3-fluoro-fenif)-4-metil-pirimidina-5-
carboxilico,

{5-fluoro-3-metil-indol-1-ihamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(5-fluoro-3-metil-indol-1-il)-amida del dcido 2-piridin-2-il-pirimidina-5-carboxilico,
(5-tluoro-3-metil-indol-1-il)-amida del dcido 4-metil-2-piridin-3-il-pirimidina-5-carboailico,

(5-fluoro-3-metil-indol-1-il)-amida del dcido 2-piridin-3-il-pirimidina-S-carboxilico,
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(5-fluoro-2-metil-indol-1-il}-amida del dcido 2-piridin-2-il-pirimidina-5-carboxilico,
(5-fluoro-3-metil-indol-1-i-amida del acido 2-(3-fluoro-fenil}-pirimidina-5-carboxilico,
(5-fluoro-2-metil-indol-1-i-amida del acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico.
{5-fluoro-3-metil-indol-1-il)-amida  del  4cide  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(5-fluoro-2-metil-indol- [ -ilamida del acido 2-(3-tfluoro-fenil)-pirimidina-5-carboxilico,
(5-fluoro-2-metil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico.
(5-flugro-3.3-dimetil-2,3-dihidro-indol-1-il}-amida  del acido  2-(3-fluoro-fenil)-4-metil-

pirimidina-5-carboxilico,

carboxilico.

(5-ﬂl|01'0-3.3-dimetil-2.3:iihidr0-indol-]-il)-amida del * acido  d4-metil-2-piridin-2-il-
pirimidina-3-carboxilico,

(5-fluoro-3.3-dimetil-2.3-dihidro-indoi-1-il}-amida  del  acido  d4-metil-2-piridin-3-il-
pirimidina-5-carboxilico,

2,3-dimetil-indol-1-il}-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(5-cloro-2-metil-indol-1-il)-amida  del  acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(5-bromo-indol-1-il)-amida del actdo 2-(3-fluoro-fenil)-d-metil-pirimidina-5S-carboxilico.
éster bencilico del acido  3-oxo-4-[(2-fenil-pirimidina-5-carbonil}-amine|-piperazina- |-
carboxilico,

{3-dimetilsulfamoil-5-fluore-indol-1-ihamida  del  acido  2-(3-fluorofenil)pirimidina-5-
carboxilico,

(3-dimetilsulfamoil-5-fluoroindol-1-iDamida del acido 2-(3-fluorofenil)-4-metilpirimidina-3-
carboxilico,

[5-fluora-3-(morfolina-4-sulfonil)indol-1-ilJamida del dcido 2-(3-fluorofenilpirimidina-5-
carboxilico,

[5-fluore-3-{morfolina-d-sulfonil)indol-1-ilJamida del acido 2 (3-tluorofenil)-4-
metilpirimidina-3-carboxilico,

[5-fluoro-3-sulfameilindol-1-iDamida del acido 2-(3-fluorofenil)pirimidina-5-carboxilico,
[5-fluoro-3-metilsulfamoil)indol-1-ihamida  del  acido  2-(3-fluorofenil)pirimidina-5-
carboxilico,

[5-fluoro-3-(2-morfolin-4-iletilsulfamoil)indol- 1 -iDamida del acido 2-3-

ftuorofenil)pirimidina-5-carboxilico,
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[5-fluoro-3-metilsultamoil jindol-1-iljamida del acido 2-(3-fluorofenil)-4-metilpirimidina-5-
carboxilico,

1 5-fluoro-[(3-tetrahidropiran-4-ilmetiDsulfamoil Jindol- [ -il famida del dcido 2-(3-
fluorofenil)-4-metilpirimidina-5-carboxilico,
[5-fluoro-3-(2-morfolin-4-iletilsulfamoil)indol-1-iNamida del acide 2-(3-fluorofenil)-4-
metilpirimidina-3-carboxilico.

(4-fluoroindol-1-iNamida del acido 2-(3-tluorofemlpirimidina-3-carboxilico,
{4-tfluoroindol-1-ihamida del acido 2-(3-tfluorofenil)-4-metilpirimidina-5-carboxilico,
(4-fluoroindol-1-ihamida det acido 2-(piridin-2-iD)-pirimidina-5-carboxilico,
(d-fluoroindol-1-ihamida det dcido 2-(piridin-2-il)-4-metilpirimidina-5-carboxilico,
[6-(1-Mluoro-fenil)-3-oxo-2.5-dihidro-3H- 1,2 4-triazin-4-if]-amida  det  acido  2-fenil-
pirimidina-3-carboxilico,

[4-(2-hidroxi-etil)-piperazin-i-il]-amida  del  acido  2-(3-fluoro-fenib)-pirimidina-5-
carboxilico,

(6-metil-3-ox0-2.5-dihidro-3H-[ 1.2 4]triazin-4-ih-amida  del  acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico

[5-fluore-3-(2-hidroxi-2-metil-propil)-indol-1-il]-amida  del  acido  2-(3-tfluoro-fenil)-
pirimidina-5-carboxilico,

[5-fluoro-3-(2-hidroxi-2-metil-propil)-indol-1-il]-amida del dcido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

[5-fluoro-3-(2-hidroxi-2-metil-propil)-indol-1-11J-amida  del acido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(3-ciano-5-fluoro-indol-1-il)-amida  del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

[5-fluoro-3-( I H-tetrazol-5-il}-indol-1-il]-amida  del  dcido  2-(3-fluoro-fenil}-4-metil-
pirimidina-5-carboxilico.

[1.2,4] triazol-4-ilamida del dcido 2-fenil-pirimidina-S-carboxilico.,

piperidin-1-ilamida de! 4cido 2-fenil-pirimidina-S-carboxilico.

N'-(2-fluoro-fenil)-hidrazida del acido 2-fenil-pirimidina-5-carboxilico.
N-¢til-N-tolil-hidrazida del acido 2-fenil-pirimidina-3-carboxilico.
(3-oxo-morfolin-3-il}-amida del acido 2-fenil-pirimidina-5-carboxilico,

morfolin-4-ilamida del dcido 2-(5-metil-[1.2.4]oxadiazol-3-il)-pirimidina-5-carboxilico,
morfolin-4-ilamida del acido 2-benzotl-pirimidina-S-carboxilico,

[4-(2-hidroxi-etil)-piperazin-1-il]-amida del acido 2-benzoil-pirimidina-5-carboxilico.
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N'-metil-N"-[3-trifluorometil-piridin-2-il}-hidrazida  del  dcido  2-fenil-pirimidina-3-
carboxilico.

N’-metil-N'-[4-trifluorometil-piridin-2-il]-hidrazida  del  dcido  2-fenil-pirimidina-5-
carboxilico,

N’-piridin-2-il-hidrazida del acido 2-fenil-pirimidina-5-carboxilico,
N’-(2-cloro-fenil}-hidrazida del dcido 2-fenil-pirimidina-S-carboxilico,
N’-(2-oxo-piperidin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico.
N'-ciclohexil-N"-metil-hidrazida del acido 2-fenil-pirimidina-5-carboxilico,
N*-morfolin-d-il-amida del acido 2-fenoxi-pirimidina-5-carboxilico,
(2.6-dimetil-3-ox0-2,5-dihidro-3H-1,2 4-triazina-4-il)-amida del acido 2-fenil-pirimidina-5-
carboxilico,

(6-terc-butil-3-0x0-2,5-dihidro-3H-1.2 4-triazina-3-il)-amida del acido 2-fenit-pirimidina-5-
carboxilico,

(6-metil-3-0x0-2,5-dihidro-3H-1.2 4-triazina-d-il)-amida del acido 2-piridin-2-il-pirimidina-
S-carboxilico,

(6-terc-butil-3-0x0-2.5-dihidro-3H-1.2 d-triazina-4-il}-amida del acide 2-(3-fluero-fenil)-
pirimidina-5-carboxilico,

éster metilico del acido 3-12.d-dioxo-3-[(2-fenil-pirimidina-53-carbonil)-amino]-1.2.3,4-
tetrahidro-pirimidin-5-il}-propidnico.

acido 3—{?_.4-dio.\o—3-[(2;1‘e~nil—piril11idina—S-carboniI)—amino]—l,2,3,4~tetrahidro-pirimidin-S-
il}-propidnico.

(4-metil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico.

mortfolin-4-ilamida del dcido 2-fenil-pirimidina-3-carboxilico,
[4-(2-hidroxi-etil)}-piperazin- | -il]-amida del dcido 2-fenil-pirimidina-5-carboxilico,
((8)-2-metoximetil)-pirrolidin-1-il]-amida del acido 2-fenil-pirimidina-3-carboxilico,
((R)-2-metoximetil)-pirrolidin-1-il]-amida del acido 2-fenil-pirimidina-5-carboxilico,
(5-bromo-2.4-dioxo-3.4-dihidro-2H-pirimidin-1-il)-amida del acido 2-fenil-pirimidina-5-
carboxilico,

(3-isopropil-3-oxo-1.3-dihidro-[ 1.2.4]triazol-4-i)-amida  del acido  2-fenil-pirimidina-S-
carboxilico,

pirrol-1-ilamida del acido 2-fenil-pirimidina-5S-carboxilico,
(5-morfolin-4-ilmetil-2-oxo0-oxazolidin-3-il)-amida  del  dcide  2-fenil-pirimidina-5-
carboxilico,

(4-ciclopentil-piperazin-1-il]-amida del dcido 2-fenil-pirimidina-3-carboxilico.

(2-oxo-oxazolidin-3-il)-amida del &cido 2-fenil-pirimidina-S-carboxilico,
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(6-metil-3-ox0-2,5-dihidro-3H-[ 1,2 4]triazin-4-il}-amida  del acido  4-metil-2-fenil-
pirimidina-5-carboxilico,
éster etilico del acido [N’-(2-tenil-pirimidina-5-carbonil)-hidrazino]-acético,
2-[N’-(2-fenil-pirimidina-5-carbonil)-hidrazino]-acetamida,
4-[3-(d-morfolino)propil]-1-(2-fenil-pirimidina-5-carbonil)-3-tiosemicarbazida,
2,3-dihidro-indol-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico.
éster metilico del acido {4-[2-fenil-pirimidina-5-carbonil}-amino]-piperazin-1-il}-acético,
(4-cianometil-piperazin-1-il)-amida del icido 2-fenil-pirimidina-5-carboxilico,
é-{4-[(2-t‘enil-pirimidina-5-carboni]‘)—amino]-piperazin-I-iI }-etil éster del acido acético,
(4-acetil-piperazin-1-il}-amida del 4cido 2-fenil-pirimidina-5-carboxilico.
[4-(2-oxo-tetrahidro-furan-3-il)-piperazin-1-il]-amida  del  dcido  2-fenil-pirimidina-5-
carboxilico,
[4-(2,2,2-trifluoro-acetil)-piperazin-1-il]-amida del icido 2-fenil-pirimidina-5-carboxilico,
{d-(2-metoxi-etil)-piperazin-1-il]-amida de! icido 2-fenil-pirimidina-5-carboxilico,
[4-(2-morfolin-4-il-2-oxo0-etil)-piperazin-1-il]-amida  del  dcido  2-fenil-pirimidina-5-
carboxilico,
(2.3-dihidro-indol-1-i)-amida del acido 2-(3-fluore-fenil)-pirimidina-S-carboxilico,
piperidin-1-il-amida del &cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
piperidin-1-il-amida del acido 2-fenil-pirimidina-5-carboxilico,
{hexahidro-ciclopenta[c]pirrol-2-il}-amida del acido 2-fenil-pirimidina-5-carboxilico,
(2,3-dihidro-indol-1-il)-amida del acido 4-metil-2-fenil-pirimidina-5-carboxilico,
pirrolidin-1-il-amida del acido 2-fenil-pirimidina-5-carboxilico,
(2,6-dimetil-piperidin-1-il}-amida del acido 2-fenil-pirimidina-5-carboxilico,
{4-ciclopentil-piperazin-1-il}-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(2-metil-2,3-dihidro-indot-1-il}-amida del acido 2-fenil-pirimidina-5-carboxilico,
(2-metil-2.3-dihidro-indol-1-1l}-amida del acido 2-(3-fluoro-fenil)-pirtmidina-5-carboxilico,
N -metil-N"-piridin-2-il-hidrazida del acido 2-fenil-pirimidina-5-carboxilico,
(5-fluoro-indol-1-iD-amida del acido 2-fenil-pirimidina-5-carhoxilico,
2,3-dihidro-indol-1-il)-amida del acido 2-piridin-2-il-pirimidina-5-carboxilico,
indol-1-il-amida del dcido 2-piridin-2-il-pirimidina-3-carboxilico.
indol- | -il-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(2,3-dihidro-indol-1-i}-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(2-metil-2,3-dihidro-indol-I-il)-amida del acido 2-(3-fluoro-fenih-d4-metil-pirimidina-5-
carboxilico,

(2-metil-indol-1-il)-amida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
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indol-1-ilamida del acido.2-(3-fluoro-fenil)-d-metil-pirimidina-5-carboxilico.
(2.3-dihidro-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
indol-1-tlamida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxitico,
(5-metanosulfonil-indol-1-ih-amida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(6-metanosulfonil-indol-1-i}-amida del dcido 2-(3-fluore-fenil)-pirimidina-5-carboxilico.
(5-metanosulfonil-indol-1-iD-amida del acido 2-piridin-2-il-pirimidina-5-carboxilico.
(5-metanosultonil-indol-1-il)-amida del acido 2-piridin-3-il-pirimidina-5-carboxilico.
(5-metanosulfonil-indol-1-il}-amida  del acido  2-{3-fluoro-fenil)-d-metil-pirimidina-5-
carboxitico,

pirrolo[2.3-b]piridin-1-ilamida del acido 2-(3-tluoro-fenil)-pirimidina-5-carboxilico,
pirrolo[3.2-b]piridin-1-ilamida del acido 2-(3-fluoro-fenil}-pirimidina-5-carboxilico,
(5-fluero-indol-1-ih)-amida del acido 2-(3-fluoro-fenil)-pirimidina-3S-carboxilico,
(5-fluoro-indol-1-il)-amida del dcido 2-(3-fluoro-fenil-4-metil)-pirimidina-5-carboxilico.
pirrolo[3.2-b]piridin-1-ilamida del acido 2-(3-fluoro-feni!)-4-metil-pirimidina-5-carboxilico.
pirrolo[2.3-b]piridin-1-ilamida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(3-fluoro-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
{5-fluoro-indol-1-ih-amida del acido 2-piridin-2-il-pirimidina-5-carboxilico,

pirrolo[ 2,3-b]piridina-1-ilamida del dcido 2-piridin-2-il-pirimidina-5-carboxilico,
pirrole[2.3-b]piridin-1-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
pirrolo[3,2-b]piridin-1-ilamida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
pirrolo[2,3-c]piridin-1-ilamida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
pirrolo[2.3-cIpiridin-1-ilamida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
pirtalo[3.2-b]piridin-1-ilamida del acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico,
(5-fluoro-indol-1-il)-amida del acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico,
(5-ftuoro-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(5-metoxi-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(5-ciano-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico.
(4-cianc-indol-1-ih-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
[4-(1H-tetrazol-5-il)-indol-1-il]-amida  del acido  2-(3-fluoro-fenil)-+-metil-pirimidina-3-
carboxilico,

éster metilico del acido 1-{[2-(3-fluoro-fenil)-4-metil-pirimidina-5-carbonil}-amino}-1H-
indol-4-carboxilico,

acido 1-3[2-(3-fluoro-fenil)-4-metil-pirimidina-5-carbonil]-amino} -1 H-indol-4-carboxilico,
{3-cianometil-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico,

(S-metoxi-indol-1-il}-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
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[3-(1H-tetrazol-5-ilmetil}-indol-1-i1}-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

2-(2-fenil-pirimidina-5-carbonil)-1-hidrazinacarboxamida,
2-(2-tenil-pirimidina-5-carbonil)-1-hidrazina- 1 -carbotioamida,

5 (2,4-dioxo-imidazolidin-1-il)-amida del Acido 2-fenil-pirimidina-5-carboxilico,
(6-meti|—3-0xo—2.5—dihidr?—BH—[l 2 Atriazin-d-il)-amida  del acido  2-fenil-pirimidina-3-
carboxilico, |
N’-fenil-hidrazida del acido 2-fenil-pirimidina-3-carboxilico,
N’-(2-fenil-pirimidina-5-carbonil)-hidrazida del acido piridina-2-carboxilico,

10 4-[N’-(2-fenil-pirimidina-S-carbonil}-hidrazino]-bencenosulfonamida,
N°-(2-fenil-pirimidina-S-carbonil)-hidrazida del acido 3-hidroxi-benzoico,
N’-(fenil-pirimidina-5-carbonil)-hidrazida del acido benzo[ 1.3]dioxo-3-carboxilico,
N’-(fenil-pirimidina-3-carbonil)-hidrazida del acido 3.4-dimetoxi-benzoico,
N’-metil-N’-fenil-hidrazida del 4cido 2-fenil-pirimidina-5-carboxilico,

15 (5-metoni-3-metil-indol-1-i-amida  del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(6-metil-3-on0-2 5-dihidro-3H-[ 1.2 4]triazin-4-iD-amida  del  acido  2-(3-metoxi-fenil)-
pirimidina-S-carboxilico,
{6-metil-3-ox0-2.5-dihidro-3H-[1.2,4]triazin-3-il)-amida  del 4cido  2-(2-metoxi-fenil)-

20 pirimidina-5-carboxilico,

{6-metil-3-ox0-2 5-dihidro-3H-[1,2 4]triazin-4-il)-amida  del dcido  2-(4-metoxi-fenil)-
pirimidina-5-carboxilico,
{6-metil-3-ox0-2,5-dilidro-3H-[ 1 2,4 ]triazin-4-ih-amida  del dcido  2-(3-hidroxi-fenil)-
pirimidina-5-carboxilico,

25 (6-metil-3-0x0-2.5-dihidro-3H-[1.2,4]triazin-d-il)}-amida  del acido 2-(2-hidroxi-fenil)-
pirimidina-5-carboxilico,

(6-metil-3-0x0-2,5-dihidro-3H-[1,2.4]triazin-4-iD-amida  del acido  2-(d-hidroxi-fenil)-
pirimidina-5-carboxilico,
(5-fluoro-3-metil-indol-1-il)-amida de! dcido 4-metil-[2,2']bipirimidinil-5-carboxilico,

30 {5-fluore-3-metil-indol-1-il)-amida del acido 2-tiazol-2-il-pirimidina-3-carboxilico,
(5-fluore-3-metil-indol-1-il)-amida del acido +-metil-2-tiazol-2-il-pirimidina-3-carboxilico.
(S-fluoro-3-metil-indol-1-il)-amida del dcido [2.2']bipirimidinil-5-carboxilico,
(3-cloro-5-fluoro-indol-1-il)}-amida  del  dacido  2-(3-fluoro-fenil-4-metil-pirimidina-5-

- -
carboxilico.
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amida del acido 5-fluoro-1-}[2-(3-fluoro-fenil)-4-metil-pirimidina-5-carbonii]-amino}-1H-
indolo-3-carboxilico.

acido 2-{5-fluoro-1-[{4-metil-2-piridin-2-il-pirimidina-5-carbonil}-amino]-1H-indol-3-il}-2-
metil-propionico,

acido  2-(5-tfluoro-1-{[2-(3-fluoro-fenil)-4-metil-pirimidina-5-carbonil]-amino} -1 H-indol-3-
il)-2-metil-propidnico,

[5-fluoro-3-(3-hidroxi-3-metil-butil)-indol-1-il]-amida del acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico.

[5-fluoro-3-(3-hidroxi-3-metil-butil}-indol-1-il]-amida  del 4cido 4-metil-2-piridin-2-il-
pirimidina-5-carboxilico~

[S-fluoro-3-(2-piridin-3-il-etil)-indol-1-il]-amida  del acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

{5-fluoro-3-formil-indol-1-il)-amida  del acido  d-metil-2-piridin-2-il-pirimidina-5- -
carboxilico,

acido S-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-5-carbonil)-amino]- 1 H-indolo-3-
carboxilico,

(5-fluoro-3-hidroximetil-indol-1-il}-amida del acido J4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

[5-fluore-3-(3-hidroxi-3-metil-butil)-indol-1-il]-amida del acido 4-metil-[2.27hipirimidinil-
S-carboxilico,

[5-tfluoro-3-(3-hidroxi-3-metil-butil}-indol-1-il]-amida  del  acido  4-metil-2-tiazol-2-il-
pirimidina-5-carboxilico,

(3-etil-5-trifluorometil-indol-1-il}-amida del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilico,

(3-etil-S-tritluorometil-indol-1-il)-amida  del acido  4-metil-2-piridin-2-il-pirimidina-5-
carboxilico.

(3-etil-5-trifluorometil-indol-1-il}-amida  del  acido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-etil-3-tritluorometil-indol- 1-il)-amida de! acido 4-metil-[2,2']bipirimidinil-5-carboxilico,
{3-etil-5-trifluorometoxi-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(3-etil-5-trifluorometoxi-indol-1-il)-amida  del &cido J-metil-2-piridin-2-il-pirimidina-5-
carboxilico.

{3-etil-5-trifluorometoxi-indol-1-il)-amida del acido 4-metil-[2,2"Ibipirimidinil-S-carboxilico,
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(3-etil-5-trifluorometoxi-indol-1-il)-amida  del  acido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(6-trifluorometii-indol-1-il)-amida  del  4cido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(6-trifluorometil-indol-1-il-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(6-trifluorometil-indol-1-il}-amida del acide 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico,
{(6-trifluorometil-indol-1-il}-amida del acido 4-metil-[2,2"bipirimidinil-5-carboxilico.
(3-etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-iD-amida del acido 2-(3-fluore-fenil)-4-metil-
pirimidina-5-carboxilico,

(3-etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-iD-amida  del acido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(3-etil-5-trifluorometil-pirrolo[3.2-blpiridin-1-il}-amida del 4cido 4-metil-2-tiazol-2-il-
pirimidina-5-carboxilico,

(3-etil-5-triﬂuorometil-piqt;rolo[3,2-b]piridin-l-il)-amida del acido 4-metil-[2.2" bipirimidinil-
S-carboxilico,

(5-metoxi-2-metil-indol-1-i-amida  del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

N N'-difenil-hidrazida del dcido 2-(3-fluoro-fenil}-4-metil-pirimidina-5-carboxilico,
(7-fluoro-3-metil-indol-1-i)-amida  del acide  2-(3-fluoro-fenih-4-metil-pirimidina-5-
carboxilico,

(5-metanosulfonil-3-metil-indol-1-iD-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-
5-carboxilico,

(3-etil-pirrolo[2,3-b]piridin-1-il}-amida  del  dcido  4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-etil-pirrolo[2,3-b]piridin-1-il}-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-S-
carboxilico,

(3-etit-pirrolo[2,3-¢c] piridin-1-il)-amida del dcido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilico,

(3-etil-pirrolo[2,3-c]piridin-1-il)-amida  del  acido  4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-metil-pirrolo[3,2-b]piridin-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(3-metil-5-trifluorometil-indol-1-ih-amida  del acido 4-metil-2-piridin-2-il-pirimidina-5-

carboxilico,
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(3-metil-pirrolo[3,2-b]piridin-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-metil-pirrolo[2,3-c]piridin-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(3-metil-pirrolo[2.3-c]piridin-1-il)-amida  del acido -metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-metil-pirrolo[3.2-c]piridin-1-il)-amida  del acido 4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-metil-pirrolo[3.2-c]piridin-1-il)-amida del dcido 2-(3-fluoro-tenil)-4-metil-pirimidina-5-
carboxilico,

(S-nitro-indol-1-il-amida del acido 2-(3-tluoro-fenil)-+-metil-pirimidina-5-carboxilico.,
(5-amino-indol-1-il}-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
[5-(dimetanosulfoniD-amino-indol-1-il]-amida  del  acido  2-(3-flucro-fenil)-4-metil-
pirimidina-5-carboxilico,

(5-benzoilamino-indol-1-il}-amida  del  dcido  2-(3-fluore-fenil)-4-metil-pirimidina-5-
carboxilico,:

[5-fluoro-3-(1.2.3.6-tetrahidro-piridin-4-il}-indol-1-il]-amida del icido 4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-indol-1=il)-amida del acido 2-piridin-2-il-4-trifluorometil-pirimidina-5-
carboxilico,

(2-metil-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-1-metil-pirimidina-5-carboxilico,
(6-fluoro-2,3-dihidro-1,4-benzoxazin-4-il)-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

(6-fluoro-2.3-dihidro-1,4-benzoxazin-4-il)-amida del acido 2-fenil-pirimidina-S-carboxilico,
(3-etil-5-fluoro-pirrolo[2.3-b]piridin-1-il)-amida del 4cido 4-metil-2-piridin-2-il-pirimidina-
S-carboxilico,

(3-etil-3-fluoro-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(5-fluore-pirrolo[2.3-b]piridin-1-il)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(5-fluoro-pirrolo[2.3-b]piridin-1-il)-amida  del acido  4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(2-ciclopropil-5-fluoro-indol-1-iD-amida del acido 4-metil-[2,2']bipirimidinil-3-carboxilico,
(Z-ciclopropil-5-fluoro-indol-1-il)-amida  del  acido  d-metil-2-tiazol-2-il-pirimidina-5-

carboxilico,
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(5-metoxil-indol-1-i-amida del acido 2-pirimidin-2-il-4-metil-pirimidina-5-carboxilico,
(5-fluoro-3-metil-pirrolo[3,2-b]piridin-1-il}-amida del acido 4-metil-[2.2”Jbipirimidinil-5-
carboxilico,

(5-fluoro-3-metil-pirrolo[3.2-b]piridin-1-il)}-amida  del  dcido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-pirrolo[3.2-b]piridin-1-il)-amida  del acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

(5-metoxi-3-metil-pirrolo[3,2-blpiridin-1-iD-amida  del  acido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

{5-metoxi-3-metil-pirrolo[3,2-b]piridin-1-iD-amida del acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

(5-fluore-3-metil-indol-1-il}-amida del acido J-metil-2-([-oxi-piridin-2-il)-pirimidin-5-
carboxilico,

(5-luore-3-metil-indol-1-i-amida  del  acido  2-(3-difluorometil-fenil)-pirimidina-3-
carboxilico, o

(5-1Tuaro-3-metil-indol-1-iD-amida  del  dcido  2-(3-trifluorometil-fenil)-pirimidina-5-
carboxilico.

o un hidrato, solvato o N-oxido de los mismos, o una sal farmacéuticamente aceptabte de los

mismaos.

Otra realizacion particular de la invencidn es un compuesto de formula (1), que es:
(4-bencil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilice.
piperazin-1-ilamida del 4cido 2-fenil-pirimidina-5-carboxilico,
(4-metanosulfonil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
morfolin-4-ilamida del dcido 2-(2-metil-tiazol-4-i)-pirimidina-5-carboxilico,
[4-(I-metil-TH-imidazol-2-carbonil)-piperazin-1-il]-amida del acido 2-fenil-pirimidina-5-
carboxilico,

[4-(1-metil-1 H-imidazol-4-carbonil)-piperazin-1-il]-amida del acido 2-fenil-pirimidina-5-
carboxilico,

éster  terc-butilico del acido  4-f(2-fenil-pirimidina-S-carbonil)-amino]-piperazina-1-
carboxilico,

[4-(4-trifluorometil-fenoxi)-piperidin-1-il]-amida del dcido 2-fenil-pirimidina-5-carboxilico,
[4-(4-trifluorometil-fenoxi)-piperidin-1-il]-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

morfolin-4-ilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
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indol-1-ilamida del acido 2-fenil-pirimidina-5-carboxilico,

(4-metoxi-piperidin-1-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico.
(2-metil-indol-1-il)-amida del dcido 2-(3-flucro-fenil)-4-metil-pirimidina-5-carboxilico,
(6-fluoro-2,3-dihidro-benzo[ 1,4]Joxazin-4-il}-amida del acido 2-(3-fluoro-lenil)}-pirimidina-5-
carboxilico,

(6-flucro-2, 3-dihidro-benzo{ 1,4]Joxazin-4-il)-amida del dcido 2-fenil-pirimidina-5-
carboxilico,

éster metilico del acido 1-{[2-(3-tluoro-fenil)-4-metil-pirimidina-5-carbonil]-amino}-3-(2-
morfolin-4-il-etil}-1 H-indolo-6-carhoxilico,
[5-fluoro-3-(tetrahidro-piran-4-il)-indol-1-il]-amida del acido 2-(3-fluoro-fenil}-4-metil-
pirimidina-5-carboxilico,

N-metil-N-(5-fluoro)-indol-3-ilsulfonil-N"-[ 2-(3-fluoro)-{enil-pirimidina-5-carbonil]-
hidrazida,

[5-fluoro-3-(tetrahidro-piran-4-il)-indol-1-il]-amida  del  acido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-indol-[-il}-amida del acido 4-metil-2-piridin-2-il-pirimidina-3-carboxilico,
(5-fluoro-3-metil-indol-1-il)-amida  del acido 4-metil-2-(1-oxi)-piridin-2-il-pirimidina-5-
carboxilico.

{3-metil-pirrolo[3.2-b]piridin-1-il)-amida  del acido 4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

pirrolo[2,3-b]piridin-1-ilamida  del 4cido  4-metil-2-(4-metil-tiazol-2-il)-pirimidina-5-
carboxilico,

(3-metil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-pirimidina-
S-carboxilico,

(3-1sopropil-pirrolo[2.3-b]piridin-1-il}-amida  del 4cido  4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-difluorometil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,”

(3-trifluorometil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-metil-pirrolo[2.3-c|piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-pirimidina-
5-carboxilico,

pirrolo[2,3-c]piridin-1-ilamida  del  acido  d-metil-2-(4-metil-tiazol-2-il)-pirimidina-5-

carboxilico.
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(3-isopropil-pirrolo[2.3-c]piridin-1-il)-amida  del acido  4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico.

(3-difluorometil-pirrolo[2.3-c]piridin-1-il)-amida del acido J-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5S-carboxilico,~

(3-trifluorometil-pirrolo[2.3-c]piridin-1-i-amida del acido Jd-metil-2-(d-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-metil-pirrolo[3,2-c]piridin-1-il)-amida del acido J-metil-2-(4-metil-tiazol-2-il)-pirimidina-
S-carboxilico,

pitrolo[3.2-clpiridin-1-ilamida  del  acido  d-metil-2-(+-metil-tiazol-2-11}-pirimidina-5-
carboxilico,

(3-isopropil-pirrolof3,2-c]piridin-1-i-amida  del  acido  4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-diftuorometil-pirrolo[3,2-c]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-3-carboxilica,

(3-trifluorometil-pirrolo[3,2-c]piridin-1-il)-amida del acido J-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

pirrolo[2,3-b]piridin-1-ilamida del 4cido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,
(3-metil-pirrolo[ 2, 3-b]piridin-1-il}-amida  del dcido  J-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-1sopropii-pirrolof2,3-b]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-difluorometil-pirrolo[2.3-b]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

(3-trifluorometil-pirrofo[2.3-b]piridin-1-il}-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

pirrolo[2.3-c]piridin-1-ilamida del cido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico.
(3-metil-pirrolo[2.3-¢]piridin-1-il)-amida  del acido  d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

pirrolo[2.3-c]piridin-1-ilamida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,
(3-isopropil-pirrolo[2.3-c]piridin-1-il)-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

{3-ditluorometil-pirrolof2,3-c]piridin-1-il)-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxdilico,

(3-trifluorometil-pirralo[ 2, 3-c]piridin-1-il)-amida del acido J-metil-2-tiazol-2-il-pirimidina-

s-carhoxilico,
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(3-metil-pirrolo[3,2-c]piridin-1-il)-amida  del acide 4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

pirrolo[3.2-¢]piridin-1-ilamida del acido 4-metil-2-tinzol-2-il-pirtmidina-5-carboxilico,
{3-isopropil-pirrolo[3.2-c]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-difluorometil-pirrolo[3,2-c]piridin-1-il)-amida del acide 4-metil-2-tiazol-2-il-pirimidina-
5-carboxilico.

(3-trifluorometil-pirrelo[3.2-c]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico, B

pirrolo[2.3-b]piridin-1-ilamida  del acido  4-metil-2-(4-cloro-tiazol-2-11)-pirimidina-5-
carboxilico,

(3-metil-pirrolo[2,3-b]piridin-1-il}-amida del acido 4-metil-2-(4-cloro-tiazol-2-il}-pirimidina-
5-carboxilico,

(3—iéopropil—pirrolo[2,3—b]piridin—1-il)—amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-difluorometil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirralo[2,3-b]piridin-1-il}-amida del &4cido 4-metil-2-(4-cloro-tiazol-2-i1)-
pirimidina-5-carboxilica,

{3-metil-pirrolo[2,3-c]piridin-1-il}-amida del dcido 4-metil-2-(4-cloro-tiazol-2-il}-pirimidina-
S-carboxilico,

pirrolo[2.3-¢]piridin-1-itamida  del acido  4-metil-2-(4-cloro-tiazol-2-i}-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo[2,3-c]piridin-1-i}-amida  del acido  4-metil-2-(d-cloro-tiazol-2-il)-
pirimidina-5-carboxilico.

(3-difluorometil-pirrolo[2,3-c]piridin-t-il)-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico.

(3-trifluorometil-pirrolo[2,3-c]piridin-1-i)-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-metil-pirrolo[3.2-c]piridin-1-il)}-amida del dcido 4-metil-2-(4-cloro-tiazol-2-il}-pirimidina-
S-carboxilico,

pirrolo[3.2-c]piridin-1-ilamida  del 4cido  4-metil-2-(4-cloro-tiazol-2-il)-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo{3,2-c]piridin-1-i)-amida  del acido 4-metil-2-(4-cloro-tiazol-2-il)-

pirimidina-3-carboxilico,
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(3-difluorometil-pirrolo[3,2-c]piridin-1-il}-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[3,2-c]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tinzol-2-il)-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-indol-1-il}-amida del acido 2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico,

(5-fluoro-3-metil-indol-1-il)-amida del acido 2-(4-metil-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico,

(2-metil-3-ox0-2,3-dihidro-indazol-1-ihamida del aciclo  2-(3-fluoro-tfenib)-4-metil-
pirimidina-S-carboxilico,

(5-fluoro-indol-1-ilamida)amida  del  acido  2-{d-cloro-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico,

6-(4-cloro-tiazol-2-il)-2-metil-N-pirrolo[2,3-c]piridin- 1-il-nicotinamida,
(3-metil-4-oxo0-4.5-dihidro-pirrolo[3.2-c]piridin-1-iDamida del acido 2-(3-fluoro-fenil)-4-
metil-pirimidina-5-carboxilico.

(5-trifluorometil-pirrolo[3.2-b]piridin-1-iD-amida del &4cido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(5-difluorometil-pirrolo[3,2-blpiridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-S-carboxilico,

(3-trifluorometil-pirrelo[3,2-b]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-difluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tiazot-2-il)-
pirimidina-5-carboxilico,

[3-(2,2.2-trifluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tiazol-
2-il)-pirimidina-5-carboxilico.

[3-(2,2-difluoro-etil)-pirrolo[ 3,2-b]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tiazol-2-
il)-pirimidina-5-carboxilico,

[3-(2,2.2-trifluoro-etiD-pirrolo[3.2-¢c]piridin-1-il]-amida del dcido 4-metil-2-(4-metil-tinzol-
2-il)-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil -pirrolof3,2-c]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tiazol-2-

tN-pirimidina-5-carboxilico,

2-i)-pirimidina-5-carboxilico,
{3-(2.2-difluoro-etil)-pirrolo[2,3-c]piridin-1-il]-amida del 4cido 4-metil-2-(4-metil-tiazol-2-

ih)-pirimidina-5-carboxilico,



N

30

-36 -

319

[3-(2,2,2-trifluoro-etil)-pirrolof2,3-b]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tiazol-

2-il)-pirimidina-S-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[2,3-b]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tiazol-2-

il)-pirimidina-5-carboxilico,

(5-trifluorometil-pirrolo[3,2-b]piridin-1-iD-amida del acido 4-metil-2-tiazol-2-il-pirimidina-

5-carboxilico,

(5-diflucrometil-pirrolo[3.2-b]piridin-1-iD-amida del acido 4-metil-2-tiazol-2-il-ptrimidina-

5-carboxilico,

(3-trifluorometil-pirrolo[3,2-b]piridin-1-il}-amida del acido 4-metil-2-tiazol-2-il-pirimidina-

S-carboxilico,

(3-difluorometil-pirrolo[3,2-b]piridin-1-il}-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-

S-carboxilico,

[3-(2.2.2-trifluoro-etil)-pirrolo[ 3.2-b]piridin-1-il]-amida  del
pirimidina-5-carbox{lico,
[3-(2.2-difluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2.2,2-t1‘[ﬂuoro-etiI)-piirolo[S.2-c]piridin-l-iI]-amida del
pirimidina-5-carboxilico,
[3-(2.2-difluoro-etiD-pirrolo[3.2-c]piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2,2.2-tritluoro-etil}-pirrolo[2,3-c]piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2,2-difluoro-etil)-pirrolof{2,3-¢c]piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2.2,2-trifluoro-etil)-pirrolo[2,3-b]piridin-1-il]-amida  del
pirtimidina-5-carboxilico,
[3-(2,2-difluoro-etil)-pirrolo[2,3-b]piridin-1-il]-amida  del
pirimidina-5-carbbx1’lic0,
(5-trifluorometil-pirrolo[3,2-b]piridin-1-il)-amida del acido
pirimidina-5-carboxilico,
(5-trifluorometil-pirrolof3,2-b]piridin-1-il)-amida del 4cido
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo[3.2-b]piridin-1-i)-amida del acido

pirimidina-5-carboxilico,

acido  4-metil-2-tiazol-2-il-

acido  4d-metil-2-tiazol-2-il-

acido  d-metil-2-tiazol-2-il-

acido  4-metil-2-tiazol-2-il-

dcido  4-metil-2-tiazol-2-il-

acido  d-metil-2-tiazol-2-il-

acido  4-metil-2-tiazol-2-il-

acido  4-metil-2-tiazol-2-il-

2-(4-cloro-tiazol-2-il)-4-metil-

2-(4-cloro-tiazol-2-il)-4-metil-

2-(4-cloro-tiazol-2-i)-4-metil-
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(3-difluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acido --metil-2-(4-metil-tiazol-2-il)-
pirimidina-5S-carboxilico,

[3-(2.2.2-trifluaro-etil)-pirrolo[3,2-b]piridin-1-il]-amida del acido 2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-5-carboxilico.

[3-(2.2-difluoro-ctil)-pirrolo[3,2-b]piridin-1-il]-amida  del acido 2-(4-cloro-tiazol-2-il)-d-
metil-pirimidina-5-carboxilico,

[3-(2.2,2-trifluoro-etil)-pirrolo[3.2-c]piridin-1-il]-amida del acido 2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[3.2-c]piridin-1-il}-amida del acido 2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-5S-carboxilice.

[3-(2.2,2-trifluoro-etil)-pirrolo{2 . 3-c]piridin-1-il]-amida del acido 2-{(4-cloro-tiazol-2-il)-4-
metil-pirimidina-3-carboxilico.

[3-2,2-difluoro-etil)-pirrolo[2 3-cIpiridin-1-ilT-amida  del dcido  2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-5-carboxilico,

[3-(2.2 2-trifluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida del acido 2-(d-cloro-tiazol-2-il)-4-
metil-pirimidina-3-carboxilico.

[3-(2.2-difluoro-etiD-pirrolo[2.3-b]piridin-1-il]-amida del acido 2-(d-cloro-tiazol-2-ih)-4-
metil-pirimidina-5-carboxilico,

(5-trifluorometil-pirrolo[3.2-b]piridin-1-il}-amida del dcido 4-metil-[2,2bipirimidinil-5-
carboxilico.

(5-diftuorometil-pirrolo[3,2-blpiridin-1-il)-amida del acido 4-metil-[2,2"bipirimidinil-5-
carboxilico, -

(3-trifluorometil-pirrolo[3.2-b]piridin-1-il}-amida del acido 4-metil-[2.2'|bipirimidinil-5-
carboxilico,

(3-difluorometil-pirrolo[3,2-b]piridin-1-il}-amida  del 4cido  4-metil-[2,2"|bipirimidinil-5-

carboxilico,

5-carboxilico,
[3-(2.2-difluoro-etil)-pirrolo[3.2-b]piridin-1-il]-amida del 4cido 4-metil-[2.2"bipirimidinil-3-
carboxilico,
(3-trifluorometil-pirrolo[3.2-c]piridin-1-il)-amida  del dcido d4-metil-[2.2]bipirimidinil-5-
carboxilico,
(3-difluorometil-pirrelo[3.2-c]piridin-1-i)-amida del acido 4-metil-[2.2'bipirimidinil-5-

carboxilico,
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[3-(2,2.2-trifluoro-etil}-pirrolo[3,2-c]piridin-1-il}-amida del dcido 4-metil-[2,2']bipirimidinil-

5-carboxilico,

[3-2,2-difluoro-etil)-pirrolo[3.2-c]piridin-1-il}-amida del acido 4-metil-[2,2'Tbipirimidinil-5-

carboxilico,

(3-triﬂu(vrometil-pirrolo[2.3-c]piridin-I-il)-amida del acido 4-metil-[2.2']bipirimidinil-5-

carboxilico,

(3-difluorometil-pirrolo[2.3-¢]piridin-1-il)-amida del

carboxilico,

acido 4-metil-[2.2"]bipirimidinil-5-

[3-(2.2,2-trifluoro-etil)-pirrolo[2,3-c]piridin- 1 -il]-amida del acido +-metil-[2,2']bipirimidinil-

S-carboxilico,

[3-(2,2-difluoro-etil)-pirrolo[2,3-c]piridin-1-il]-amida del acido 4-metil-[2.2]bipirimidinil-5-

carboxilico.

(3-trifluorometil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-[2.2"]bipirimidinil-5-

carboxilico.
(3-ditluorometil-pirrolo[2,3-b]piridin-1-il)-amida

carboxilico,

del

acido

4-metil-[2,2"Tbipirimidinil-5-

[3-(2,2 2-trifluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida del dcido 4-metil-[2,2'|bipirimidin:l-

5-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[2,3-b]piridin-1-ilJ-amida del acido 4-metil-[2,2']bipirimidinil-5-

carboxilico,
(5-trifluorometil-pirrolof3.2-b]piridin-1-il)-amida
pirimidiﬁa-S-carboxilico,
(5-difluorometil-pirrolo[3,2-b]piridin-1-iD-amida
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo]3,2-b]piridin-1-il)-amida
pirimidina-5-carboxilico,,
(3-trifluorometil-pirrelo[3.2-c]piridin-1-il)-amida
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo[2.3-c]piridin-1-il)-amida
pirimtdina-5-carboxilico,
(3-trifluorometil-pirrolo[2,3-b}piridin-1-il)}-amida

pirimidina-5-carboxilico,

del

del

del

del

del

del

acido

actdo

acido

acido

acido

acido

2-(3-fluoro-fenih-4-metil-

2-(3-fluoro-fenih)-4-metil-

2-(3-fluoro-tenil)-4-metil-

2-(3-Muoro-fenil)-4-metil-

2-(3-flucro-fenil)-4-metil-

2-(3-fluoro-fenih-4-metil-

[3-(2,2-difluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida del 4cido 2-(3-fluoro-fenil)-4-metil-

pirimidina-5-carboxilico,

Syl
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[3-(2.2.2-trifluoro-etil)-pirrolo[3.2-b]piridin-1-il]-amida del acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

[3-(2,2.2-triﬂuoro-etil)-pi‘;rolo[3,2-c]piridin-1-il]-amida del acido 2-(3-fluoro-fenil}-4-metil-
pirimidina-5-carboxilico.

[3-(2.2,2-trifluoro-etil)-pirrolo[2,3-c]piridin-1-il]-amida del acido 2-(3-fluoro-fenil)-4-métil-
pirimidina-5-carboxilico,

(3-difluorometil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(3~difluorometil-indol-1-il}-amida del acide 2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico, o

(3-difluorometil-indol-1-il}-amida del acido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,

o un hidrato, solvato o N-oxido de los mismos, o una sal farmacéuticamente aceptable de los

Mismos.

Se debe entender que esta invencion cubre todas las combinaciones apropiadas de las

realizaciones particulares indicadas en este documento.

La presente invencidn también incluye dentro de su alcance una composicion farmacéutica
que comprende una cantidad farmacéuticamente eficaz de un compuesto de la invencion en

mezcla con un vehicule farmacéuticamente aceptable.

LLos compuestos de la presente invencién son inhibidores de PGDS y, por lo tanto, son Otiles
para tratar trastornos alérgicos y/o inflamatorios. particularmente trastornos tales como rinitis
alérgica, asma y/o enfermedad pulmonar obstructiva cronica (COPD). Por consiguiente, otra
invencion de este documento se refiere a un método para tratar a un paciente que padece
rinitis alérgica, asma y/o enfermedad pulmonar obstructiva crénica (COPD) que cmﬁprende
administrar al paciente una cantidad farmacéuticamente eficaz de compuesto de férmula (1),

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del

mismao.

Debe apreciarse que las referencias de este documento dirigidas al tratamiento incluyen
terapia profilictica para inhibir PGDS, asi como para tratar afecciones agudas, crénicas o
fisiologicas establecidas asociadas con PGDS para curar esencialmente a un paciente que las
padece, o mejorar las afecciones fisioldgicas asociadas con ellas. Las condiciones

fisiologicas descritas en este documento incluyen algunas, pero no todas, las posibles

Ny
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situaciones clinicas en las que se justifica un tratamiento contra la rinitis alérgica y/o el asma.

Los especialistas en este campo conocen bien las circunstancias que requieren tratamiento.

En la practica, el compuesto de la presente invencion se puede administrar en una forma de
dosificacion farmacéutica farmacéuticamente aceptable para seres humanos v otros
mamiferos por administracion tdpica o sistémica, que incluye administracion oral, por
inhalacion, rectal. nasal, bucal. sublingual, vaginal, colénica. parenteral (incluyendo
subcutanea, intramuscular, intravenosa, intradérmica. intratecal vy epidural), intracisternal e
intraperitoneal. Se apreciara que la ruta particular puede variar, por ejemplo, con el estado

fisioldgico del destinatario.

"Formas de dosificacion farmacéuticamente aceptables” se refiere a formas de dosificacion
del compuesto de la invencion e incluye, por ejemplo, comprimidos, grageas, polvos,
elixires. jarabes. preparaciones liquidas, incluyendo suspensiones, pulverizaciones,
inhalantes, comprimidos. pastillas, emulsiones, soluciones, granulos, capsulas y supositorios.
ast como preparaciones liquidas para inyecciones. incluyendo preparaciones de liposomas.
Las téenicas y tormulaciones pueden encontrarse, en general, en Remington's

Pharmaceutical Sciences, Mack Publishing Co., Easton, PA_ altima edicidn.

Un aspecta particular de la invencion proporciona el compuesto de la invencion para ser

administrado en forma de una composicion farmacéutica.

Los vehiculos farmacéuticamente aceptables incluyen al menos un componente seleccionado
entre el grupo que consiste en soportes, diluyentes. recubrimientos, adyuvantes, excipientes o
vehiculos farmacéuticamente aceptables, tales como agentes conservantes, cargas, agentes
disgregantes, agentes humectantes, agentes emulsionantes. agentes para estabilizar la
emulsion. agentes de suspension. agentes isotonicos, agentes edulcorantes, agentes
aromatizantes, agentes de perfume, agentes colorantes. agentes antibacterianos, agentes
antiflingicos. otros agentes fterapéuticos, agentes lubricantes, agentes para retrasar o
promover la adsorcion y agentes de administracion, dependiendo de la naturaleza del modo

de administracién v de las formas de dosificacion.

Los ejemplos de agentes de suspension incluyen alcoholes isoestearilicos etoxilados, ésteres
de pelioxietileno sorbitol y sorbitan, celulosa microcristalina, metahidréxido de aluminio.

bentonita, agar-agar y tragacanto, o mezclas de estas sustancias.
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Los ¢jemplos de agentes antibacterianos y antifiingicos para la prevencion de la accién de

microorganismos incluyen parabenos, clorobutanol. fenol, dcido sorbico vy similares.
Los agentes isotdnicos ejemplares incluyen aziicares, cloruro sédico y similares.

Los ejemplos de agentes que retrasan la adsorcidn para prolongar la absorcion incluyen

monoestearato de aluminio y gelatina.

Los ejemplos de agentes que promueven la adsorcidn para mejorar la absorcion incluyen

dimetilsulfoxido y andlogos relacionados.

Los ejemplos de diluyentes, disolventes, vehiculos, agentes solubilizantes, emulsionantes y
estabilizadores de emulsion  incluyen agua, cloroformo, sacarosa, etanol., alcohol
isopropilico, carbonate de etilo, acetato de etilo, alcohol hencilico. alcohol
tetrahidrofurfurilico. benzoato de bencilo, polioles. propilenglicol, 1.3-butilenglicol, glicerol,
polietilenglicoles, dimetilformamida, Tween® 60, Span® 60, alcohol cetoestearilico, alcohol
miristilico, mono-estearato de glicerilo y lauril sulfato sddico, ésteres de deidos grasos de
sorbitan, aceites vegetales (tales como aceite de semilla de algoddn, aceite de cacaluete,
aceite de oliva, aceite de ricino y aceite de sésamo) v ésteres orgdnicos inyectables tales

como oleato de etilo, v similares, o mezclas adecuadas de estas sustancias.

Los ejemplos de excipientes incluyen lactosa, azicar de leche. citrato sddico. carbonato

cilcico v fosfato dicilcico.

Los ejemplos de agentes disgregantes incluven almidon. acidos alginicos y ciertos silicatos
complejos.
Los ejemplos de lubricantes incluyen estearato de magnesio. laurilsulfato sédico. talco, asi

como polietilenglicoles de alto peso molecular.

En general, la eleccion del vehiculo farmacéutico aceptable se determina de acuerdo con las
propiedades quimicas del compuesto activo tales como solubilidad, el modo particular de

administracion y las condiciones a tener en cuenta en la prictica farmacéutica,

2.
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Las composiciones farmacéuticas de la presente invencion adecuadas para administracidn
oral pueden presentarse como unidades discretas tales como una forma de dosificacion
solida, tal como capsulas, obleas o comprimidos que contienen, cada una, una cantidad
predeterminada del ingrediente activo o como un polve o granulado; como una forma de
dositicacion liquida tal como una solucion o una suspeﬁsién en un liquido acuoso o un
liquido no acuoso. o como una emulsion liquida de agua en aceite o de aceite en agua. El
ingrediente activo también puede presentarse como una inyeccion en embolada. electuario o

pasta.

"Forma de dosificacion solida™ significa que la forma de dosificacion del compuesto de la
invencion es una forma solida, por ejemplo, capsulas. comprimidos, pildoras, polvos,
grageas o granulos. En tales formas de dosificacion solidas. el compuesto de la invencion se
mezcla. por lo menos. con un excipiente (o vehiculo) inerte habitual tal como citrato sédico o
fosfato dicalcico o: (a) pnateriales de carga o diluyentes, como por ejemplo, almidones,
lactosa, sacarosa, glucosa, manitol y acido silicico, (b) aglutinantes, como por ejemplo,
carboximetilcelulosa, alginatos. gelatina. polivinilpirrolidona, sacarosa y goma arabiga, (c)
humectantes, como por ejemplo, glicerol, (d) agentes disgregantes, como por ¢jemplo, agar-
agar, carbonato célcico, almidén de patata o tapioca, dcido alginico. ciertos silicatos
complejos y carbonato sodico, (e) retardantes de disolucion, como por ejemplo la parafina,
(f) aceleradores de absorcidén, como por ejemplo, compuestos de amonio cuaternario, (g)
agentes humectantes, como por ejemplo. alcohol cetilico y monoestearato de glicerol, (h)
adsorbentes, como por ejemplo caolin y bentonita, (i) lubricantes, como por ejemplo, talco,
estearato de calcio, estearato de magnesio. polietilenglicoles sdlidos, lauril sulfato sddico, (j)
agentes opacificantes, (k) agentes de tamponamiento, y agentes que liberan el compuesto de

la invencion en una cierta parte del tracto intestinal de una manera retardada.

Un comprimido puede prepararse por conipresion o por moldeo, opcionalmente con uno o
mas ingredientes auxiliares. Los comprimidos de compresién se pueden preparar
comprimiendo en una méquina adecuada el principio activo en una forma que fluye
libremente tal como un polvo o grinulos, opcionalmente mezclado con un aglutinante,
lubricante, diluyente inerte, conservante, agente tensivactivo o agente dispersante. Pueden
usarse excipientes tales como lactosa, citrato sddico, carbonato cdleico. fosfato dicdleico y
agentes disgregantes tales como almidon, dcidos alginicos y ciertos silicatos complejos
combinados con lubricantes tales como estearato de magnesio. laurilsulfato sadico y talco.

Los comprimidos de moldeo se pueden obtener moldeando en una maguina adecuada una

LS
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mezela de los compuestos en polve humedecidos con un diluyente liquido inerte. Los
comprimidos opcionalmente pueden recubrirse o ranurarse para proporcionar una liberacion

lenta o controlada del ingrediente activo presente en su interior.

Las composiciones sdlidas también pueden emplearse como cargas en capsulas de gelatina
rellenas blandas y duras usando excipientes tales como lactosa o azicar de leche, asi como

polietilenglicoles de alto peso molecular y similares,

Si se desea, y para una distribucion mas eficaz, el compuesto se puede microencapsular en, o
se puede unir a, sistemas de liberacidn lenta o de administracion dirigida tales como matrices
poliméricas biocompatibles y biodegradables (por ejemplo, poli(d,l-lactida co-glicolida)),
liposomas, y microesferas v se puede inyectar por via subcutanea o intramuscular mediante
una técnica llamada depdsito subcutaneo o intramuscular para proporcionar una liberacion
lenta continua del compuesto o compuestos durante un periodo de 2 semanas o mas largo.
Los compuestos pueden esterilizarse, por ejemplo, por filtracion a través de un filtro de
retencion de bacterias o por medio de la incorporacion de agentes de esterilizacion en forma
de composiciones solidas estériles que pueden disolverse en agua estéril o algin otro medio
inyectable estéril inmediatamente antes del uso.
-

"Forma de dosificacién liquida” significa que la dosis de un compuesto activo que se va a
administrar al paciente esta en forma liquida, por ejemplo, emulsiones, soluciones,
suspensiones, jarabes y elixires farmacéuticamente aceptables. Ademas del compuesto
activo, las formas de dosificacion liquidas pueden contener diluyentes inerles cominmente

utilizados en la técnica, tales como disolventes, agentes solubilizantes y emulsionantes.

Cuando se usan suspensiones acuosas. éstas pueden contener agentes emulsionantes o

agentes que lacilitan [a suspension.

Las composiciones farmacéuticas adecuadas para administracion topica se refieren a
formulaciones que estin en una forma adecuada para administrarse a un paciente por via
topica. La formulacion puede presentarse como una pomada tdpica. ungiiento, polvos,
pulverizaciones ¢ inhalantes, geles (basados en agua o en alcohol), cremas, como se conoce
generalmente en la técnica, o incorporarse en una base de matriz para aplicarse en un parche.
que permitiria la liberacion controlada del compuesto a través de la barrera transdérmica,

Cuando se formulan en una pomada, los ingredientes activos pueden emplearse con una base
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parafinica o con una base de pomada miscible en agua. Como alternativa, los ingredientes
activos pueden formularse en una crema con una base de crema de aceite en agua. Las
formulaciones adecuadas para administracion tdpica en el ojo incluyen gotas oftalmicas en
las que el ingrediente activo esta disuelto o suspendido en un vehiculo adecuado,
especialmente un disolvente acuoso para el ingrediente activo. Las formulaciones adecuadas
para la administracion topica en la boca incluyen comprimidos para chupar que comprenden
el ingrediente activo en una base aromatizada, normalmente sacarosa y goma ardbiga o
tragacanto; pastilias que comprenden el ingrediente activo en una base inerte tal como
gelatina v glicerina, o sacarosa y goma ardbiga; y enjuagues bucales que comprenden el

ingrediente activo en un vehiculo liquido adecuado.

La fase oleosa de la composicion farmacéutica en emulsion se puede constituir a partir de

ingredientes conocidos, de una manera conocida. Aunque la fase puede comprender

simplemente un emulsionante {conocido de otra manera como un emulgente), deseablemente
comprende una mezcla de al menos un emulsionante con una grasa o un aceite © con una
grasa y un aceite. En una realizacion particular, se incluye un emulsionante hidrofilo junto
con un emulsionante lipéfilo que actiia como estabilizante. Juntos, el emulsionanté 0
emulsionantes con, o sin, el estabilizante o estabilizantes constituyen la cera emulsionante, y
junto con el aceite y la grasa constituyen la base de pomada emulsionante que forma la fase

oleosa dispersa de las formulaciones en crema.

Si se desea, la fase acuosa de la base de crema puede incluir, por ejemplo, por lo menos 30%
p/p de un alcohol polihidroxilico, es decir un alcohol que tiene dos 0 mas grupos hidroxilo
tal como. propilenglicol. butano-1.3-diol, manitol, sorbitol, glicerol y polietilenglicol
(incluyendo PEG 400} y sus mezclas. Las formulaciones topicas pueden incluir
deseablemente un compuesto que patencie la absorcidn, o penetracidn del principio activo a

través de la piel, o de otras areas afectadas.

La eleccion de aceites o grasas adecuadas para una composicién se basa en la obtencion de
las propiedades deseadas. Asi una crema debe ser especialmente un producto no graso, que
no manche y lavable con consistencia adecuada para evitar fugas de los tubos u otros
recipientes. Pueden usarse ésteres de alquilo mono- o dibasicos de cadena lineal o ramificada
tales como miristato de diisopropilo, oleato de decilo, palmitato de isopropil(;, estearato de

butilo, palmitato de 2-etilhexilo o una mezcla de ésteres de cadena ramificada conocida

como Crodamol CAP. Lstos pueden usarse solos o en combinacion dependiendo de las
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propiedades requeridas. Como alternativa, pueden usarse lipidos de alto punto de fusion tales

como parafina blanda blanca y/o parafina liquida u otros aceites minerales.

Las composiciones farmacéuticas adecuadas para administraciones rectal o vaginal implican
formulaciones que estan en una forma adecuada para administrarse por via rectal o vaginal a
un paciente y gue contienen por lo menos un compuesto de la invencion. Los supositorios
son una forma particular para tales formulaciones que pueden prepararse mezclando los
compuestos de esta invencidn con excipientes o vehiculos no irritantes adecuados tales como
manteca de cacao, polietilenglicol o una cera de supositorios. que son solidos a las
temperaturas habituales pero liquidos a la temperatura corporal y, por lo tanto, se funden en

el recto o en la cavidad vaginal y liberan el componente activo.

Las composiciones farmacéuticas administradas por inyeccion pueden administrarse por
inyeccion transmuscular, intravenosa. intraperitoneal y/o subcutinea. Las composiciones ae
la presente invencion se formulan en soluciones liquidas, en particular en tampones
fisioldgicamente compatibles tales como solucion de Hank o solucidn de Ringer. Ademas,
flas composiciones pueden formularse en forma sélida y redisolverse o suspenderse
inmediatamente  antes  del uso. También se¢ incluyen las formas liofilizadas. Las
formulaciones son estériles e emulsiones, suspensiones o soluciones de inyeccion acuosas o
no acuosas, que pueden contener agentes de suspension y agentes espesantes y antioxidantes.
tampones, bacteriostaticos y solutos que hacen que las formulaciones sean isoténicas y

tengan un pH ajustado convenientemente, con la sangre del receptor deseado.

Una composicion farmacéutica de la presente invencion adecuada para administracion nasal
o por inhalacion se refiere a composiciones que estan en una forma adecuada para
administrarse por via nasal o por inhalacidn a un paciente. La composicion puede contener
un vehiculo. en forma de polvo. que tenga un tamario de particulas, por ejemplo, en el
intervalo de 1 a 500 lT]iCI‘dmetI‘OS (incluyendo tamaios de particulas en un intervalo
comprendido entre 20 y 500 micrémetros en incrementos de 5 micrometros tales como 30
micrémetros, 35 micrometros, efc.). Las composiciones adecuadas en las que el vehiculo es
un liquido, para administracién, por ejemplo, como una pulverizacién nasal o comeo gotas
nasales, incluyen soluciones acuosas u oleosas del ingrediente activo. Las composiciones
adecuadas para la administracién en aerosol pueden prepararse de acuerdo con métodos
convencionales, y pueden administrarse con otros agentes terapéuticos. La terapia por

inhalacién se administra facilmente mediante inhaladores dositicadores o cualquier inhalador
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de polvo seco adecuado. tal como el Eclipse, Spinhaler®, o Ultrahaler® segiin se describe en

la solicitud de patente WO2004/026380. y en la patente de Estados Unidos N® 5.176.132.

Los niveles de dositicacion reales del(de los) ingrediente(s) activo(s) en las composiciones
de la invencion pueden variarse para obtener una cantidad del(de los) ingrediente(s) activo(s)
que sea(n) eficaz(eficaces) para obtener una respuesta terapéutica deseada para una
composicidn concreta y un método de administracion al paciente. Un nivel de dosificacion
seleccionado para cualquier paciente concreto. por lo tanto, depende de una diversidad de
factores, incluyendo el efecto terapéutico deseado, la via de administracion, la duracion
deseada del tratamiento, la etiologia y gravedad de la enfermedad, el estado, peso, sexo, dieta
y edad del paciente, el tipo y potencia de cada ingrediente activo, las velocidades de

absorcion, metabolismo y/o excrecion y otros factores.

La dosis diaria total del compuesto de esta invencion administrada a un paciente en una sola
dosis o en dosis divididas puede ser en cantidades, por ejemplo, desde aproximadamente
0.00] a aproximadamente 100 mg/ky de peso corporal al dia y particularmente de 0,0t a 10
mg/kg/dia. Por ejemplo. en un adulto, las dosis son generalmente desde aproximadamente
0.01 a aproximadamente 100, particularmente de aproximadamente 0,01 a aproximadamente
10 mg/kg de peso corporal por dia mediante inhalacion, de aproximadamente 0,01 a
aproximadamente 100, particularmente de 0.1 a 70, mas especialmente de 0,5 a 10 mg/kg de
peso corporal por dia mediante administracion oral, y de aproximadamente 0,01 a
aproximadamente 50, particularmente de 0,01 a 10 mg/kg de peso corporal por dia mediante
administracion intravenosa. El porcentaje de ingrediente activo en una composicion puede
variarse, aunque deberia constituir una proporcion de modo que se obtenga una dosificacion
adecuada. Las composiciones de dosificacion unitaria pueden contener tales cantidades o
tales submultiplos de las mismas como puedan usarse para constituir la dosis diaria.
Obviamente, pueden administrarse varias formas de dosificacidn unitaria aproximadamente
al mismo tiempo. Una dosis puede administrarse con tanta frecuencia como sea necesario
para obtener el efecto terapéutico deseado. Algunos pacientes pueden responder rapidamente
a una dosis mas alta o mas baja y pueden encontrar adecuadas dosis de manterimiento
mucho mads bajas. Para otros pacientes, puede ser necesario proporcionar tralamientos a largo
plazo en la proporcion de | a 4 dosis al dia, de acuerdo con los requisitos fisioldgicos de

cada paciente en particular. Se entiende que, para otros pacientes, serd necesario prescribir

no mas de una o dos dosis diarias.
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Las formulaciones pueden prepararse en forma de dosificacion unitaria mediante cualguier
método conocido en la técnica farmacéutica. Tales métodos incluyen la etapa de asociar el
principio farmacéuticamente activo con el vehiculo que constituye vno o mas de los
ingredientes accesorios. En general, las formulaciones se preparan asociando de manera
uniforme e intima el ingrediente activo con vehiculos liquidos o vehiculos solidos finamente

divididos. o ambos, y después, si es necesario, dando forma al producto,

Las formulaciones pueden presentarse en recipientes de una sola dosis o de mualtiples dosis,
por ejemplo, ampollas y viales sellados con tapones elastoméricos, y pueden conservarse en
un estado secado por congelacion (liofihizado) que sélo requiere la adicion del vehiculo
liquido estéril. por ejemplo, agua para inyeccion, inmediatamente antes del uso. las
soluciones y suspensiones para inyeccion improvisada pueden prepararse a partir de polvos

estériles, granulos y comprimidos del tipo descrito previamente.

Los compuestos de la invencion pueden prepararse medianle la aplicacion o adaptacion de
métados conacidos, y esto significa los métodos usados hasta fa fecha o descritos en la
bibliografia, por ejemplo, los descritos por R.C. Larock en Comprehensive Organic

Transformations, VCH publishers, 1989.

En las reacciones descritas mas adelante puede ser necesario proteger los grupos funcionales
reactivos, por ejemploe grupos hidroxi, amino, imino, tio o carboxi, cuando se desea que estén
en el producto final, para evitar su participacion indeseada en las reacciones. Los grupos
protectores convencionales pueden usarse segin la practica convencional, véase por ejemplo
T.W. Greene y P.G.M. Wuts, Prorecting Groups in Organic Svathesis, 3 edition, John
Wiley & Sons. Inc.. 1999.

Un compuesto de Il')frmula (), en la que R” es hidrogeno. L' es un enlace. -NH-C(=0)- o
alquileno (C,-C:) opcionalmente sustituido una o mas veces con hala, v R, R* y R* son
como se han definido en este documento, puede prepararse, como se muestra en el Esquema
I a continuacion, (i) haciendo reaccionar un compuesto de amidina correspondiente de
formula (1), con un reactivo de formula (2) para proporcionar un compuesto de férmula (3),
(i) hidrolizando el compuesto de formula (3) para proporcionar un compuesto de férmula

(4), y (iii) acoplando et compuesto de (4) con un compuesto correspondiente de formula (5).
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Esquema |
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R’ = hidrogeno, ¥
L' es un enlace, -NH-C(=0)- o alquileno (C,-C,) opcionalmente sustituido una o

mas veces con halo

La reaccidon de la primera etapa puede realizarse convenientemente, por ejemplo, a una
temperatura de aproximadamente 100°C, en un disolvente inerte, tal como DMF. La reaccion
de la segunda etapa puede realizarse convenientemente, por ejemplo, a temperatura
ambiente, en presencia de una base inorganica. tal como LiOH., KOH o NaOH, en un
disolvente, tal como THF, MeOH, agua o una mezcla de los mismos. La reaccion de la
tercera etapa puede realizarse convenientemente. por ejemplo, de aproximadamente la
temperatura ambiente a 100°C, en presencia de un agente de acoplamiento, tal como HCTU,
HOTT. PyBrOP. DMTMM. o HATU con HOAL, v una base, tal como DIPEA o Et;N, en un
disolvente inerte, tal como DMF. La reaccion de la tercera etapa puede realizarse
convenientemente, por ¢jemplo, aproximadamente a una temperatura de aproximadamente
0°C a la temperatura ambiente, haciendo reaccionar primero el compuesto de tormula (4) con
cloruro de oxalilo, y después afiadiendo el compuesto de formula (5) y una base tal como

DIPEA, Et:N, K.C(Q: 0 Na-COq, en un disolvente inerte, tal como DCM o DMV,

Un compuesto de formula (1), en la que R* es alquilo (C,-C,) opecionalmente sustituido una o
mas veces con halo, L' es un enlace, -NH-C(=0)- o alquileno {C,-C>) opcionalmente
sustituido una o mas veces con halo, y R'. R' y R' son como se han definido en este
documento, también puede prepararse, como se muestra en el Esquema Il a continuacidn, (i)

haciendo reaccionar un compuesto de amidina correspondiente de férmufa (1), con un
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reactivo de férmula (6) para proporcionar un compuesto de formula (7), {ii) hidrelizando el
compuesto de formula (7) para proporcionar un compuesto de férmula (8), v (iii) acoplando

el compuesto de formula (8) con un compuesto correspondiente de férmula (5).

Esquema 11
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(&)
R®= alquilo (C,-Cy) opcionalmente sustituido una o mas veces con halo, y
L' es un enlace, -NH-C(=0)- o alquileno (C,-C:) opcionalmente sustituido una o

mas veces con halo

La reaccion de la primera etapa puede realizarse convenientemente, por ejemplo, a una
temperatura de aproximadamente 100°C. en presencia de metal sodio, en un disolvente, tal
como EtOH. La reaccion de la segunda etapa puede realizarse convenientemente, por
ejemplo, a temperatura ambiente, en presencia de una base inorganica, tal como LiOH, KOH
o NaOH, CI.I un disolvente, tal como THF, MeOH, agua o una mezcla de los mismos. La
reaccion de la tercera etapa puede realizarse convenientemente, por ejemplo, de
aproximadamente la temperatura ambiente a 100°C, en presencia de un agente de
acoplamiento, tal como HCTU, HOTT, PyBrOP, DMTMM. 0 HATU con HOAL. y una base,
tal como DIPEA o Eth. en un disolvente inerte, tal como DMF. La reaccién de la tercera
etapa puede realizarse convenientemente, por ejemplo. aproximadamente a una temperatura
de aproximadamente 0°C a la temperatura ambiente, haciendo reaccionar primero el
compuesto de férmula (8) con cloruro de oxalilo, y después afiadiendo el compuesto de
férmula (3) y una base tal como DIPEA, Et;N. K.CO; 0 Na-COs. en un disolvente inerte, tal
como DCM o DMF.
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Un compuesto de formula (1), en la que L' es -C(=0)-. y R', R*, R’ y R' son como se han
definido en este documento, puede prepararse, como se muestra en el Esquema 11 a
continuacion, (1) haciendo reaccionar un compuesto correspondiente de formula (9), con un
reactivo de Grignard de férmula R'MgBr para proporcionar un compuesto de formula (10),
(2) convirtiendo the compuesto de {ormula (10) en un compuesto de formula (11), y (3)
hidrolizando el compuesto de formula (11) para proporcionar un compuesto de formula (12),
(4) hidrolizando el compuesto de formula (12) para proporcionar un compuesto de formula
(13) v (5) acoplando el compuesto de formula (13) con un compuesto correspondiente de

farmula (5).

Esquema 111

) bl
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\ N_, HN-NR'R' R’ R’
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LN -~ >—<\ / - >/'—<\ /
(0 o N 0 o N 0

- (13) (12)

L' es -C(=0)-

La reaccidon de fa pﬁmera etapa puede realizarse convenientemente, por ejemplo, a una
temperatura de aproximadamente la temperatura ambiente a 50°C, en un disolvente inerte, tal
como Et,O. La reaccion de la segunda etapa puede realizarse convenientemente, por
ejemplo, a una temperatura de aproximadamente 150°C, en presencia de hexacianolerrato
potisico (1) trihidrato, acetato de paladio (II) y una base. tal como Na;COs o K-COs, en un
disolvente inerte, tal como dimetilacetamida o DMF. La reaccion de la tercera etapa puede
realizarse convenientemente. por ejemplo, aproximadamente a una temperatura de
aproximadamente 0°C a la temperatura ambiente. en presencia de una base inorganica, tal
comolKOH, NaOH o LiOH. en un disolvente, tal como MeOH, o una mezcla de MeOH y
agua. La reaccién de la cuarta etapa puede realizarse convenientemente, por ejemplo, a

temperatura ambiente. en presencia de una base inorganica, tal como LiOH. KOH o NaOH,
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en un disolvente, tal como THF, MeOH, agua o una mezcla de los mismos. La reaccion de la
quinta etapa puede realizarse convenientemente, por ¢jemplo, de aproximadamente la
temperatura ambiente a 100°C. en presencia de un agente de acoplamiento, tal como HCTU,
HOTT, PyBrOP, DMTMM, o HATU con HOAt, y una base, tal como DIPEA o Et;N, en un
disolvente inerte. tal como DMF. La reaccion de la tercera etapa puede realizarse
convenientemente, por ejemplo, aproximadamente a una temperatura de aproximadamente
0°C a la temperatura ambiente, haciendo reaccionar primero el compuesto de [Grmula (4) con
cloruro de oxalilo, y después anadiendo el compuesto de férmula (5) y una base tal como

DIPEA, Ef;:N. K»CO; o Na-COa. en un disolvente inerte, tal como DCM o DMF,

Un compuesto de formula (1), en la que L' es -O-, y R',R*, Ry R" son como se han definido
en este documento, pllIEdt’. prepararse, como se muestra en el Esquema IV a continuacion, (i)
oxidando un compuesto de formula (14) para proporcionar un compuesto de férmula (15),
(1) haciendo reaccionar el compuesto de formula (13) con un compuesto correspondiente
que tiene la férmula R'ONa para proporcionar un compuesto de formula (16), (iit)
hidrolizando el compuesto de formula (16) para proporcionar un compuesto de formula (17),
y (iv) acoplando el compuesto de tormula (17) con un compuesto correspondiente de

formula (5).

Esquema IV

R® 0O R™ O R° 0O
N/\j).j\o )Nl\ S (lj RIONa N o
| | —— = O = —_— I |
- N R ~
:IS)\N i \O/J\N

g
(14) (15) (16)

: l
Royox 1
N/%)LN,N\w H,N-NR'R’ R O
RI\LIJ\N/ 111 (5) OH
M

N™ ™=
R )I P
S0 N

{17

L' es-O-

La reaccion de oxidacion de la primera etapa puede realizarse convenientemente, por

efemplo, a temperatura ambiente. en presencia de MCPBA y Na,S-Os, en un disolvente
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inerte, tal como DCM. La reaccidon de la segunda etapa puede realizarse convenientemente,
por ejemplo, en un microondas calentado a una temperatura de aproximadamente 100°C, en
un disolvente inerte. tal como NMP. La reaccion de la tercera etapa puede realizarse
convenientemente, por ejemplo, aproximadamente a una temperatura de aproximadamente
0°C a la temperatura ambiente, en presencia de una base inorganica, tal como KOH, NaOH o
LiOH, en un disolvente, tal como THF, MEOH o una mezcla de los mismos. La reaccion de
la cuarta etapa puede realizarse convenientemente, por ejemplo, de aproximadamente la
temperatura ambiente a 100°C, en presencia de un agente de acoplamiento, tal como HCTU,
HOTT, PyBrOP, DMTMM. o HATU con HOAL, v una base, tal como DIPEA o EGN, en un
disolvente inerte. tal como DMF. La reaccién de la tercera etupa puede realizarse
convenientemente, por ejemplo. aproximadamente a una temperatura de aproximadamente
0°C a la temperatura ambiente, haciendo reaccionar primero el compuesto de formula (17)
con cloruro de oxalilo. y después aitadiendo el compuesto de formula (5) v una base tal como

DIPEA, EiN, K-CO; o Na>COs, en un disolvente inerte, tal conmo DCM o DMF.

Los compuestos de fa invencidn también pueden prepararse por interconversion de otros

compuestos de la invencion.

Se apreciard que los compuestos de la presente invencion pueden contener centros
asimétricos. Estos centros asimétricos pueden estar independientemente en la contiguracion
R o S. Sera obvio para los especialistas en la técnica que ciertos compuestos de la invencion
también pueden mostrar isomeria geométrica. Se entiende que la presente invencion incluye
los isomeros geométricos individuales, los estereoisomeros y las mezclas de los mismos,
incluyendo mezelas racémicas, de los compuestos de la farmula (1) descritos anteriormente
en este documento. Tales isdmeros pueden separarse de sus mezclas mediante Ia aplicacion o
adaptacion de métodos conocidos. por ejemplo, técnicas cromatogrificas y téenicas de
recristalizacion, o se preparan de forma separada a partir de los isdmeros apropiados de sus

intermedios.

Los compuestos de la invencion, sus métodos de preparacion y su actividad bioldgica serdn
mas evidentes a partir del examen de los siguientes ejemplos que se presentan solamente
como una ilustracion y no deben considerarse como limitantes del alcance de la invencion.
Los compuestos de la invencion se identifican. por ejemplo, por los siguientes métodos

analiticos.
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Los espectros de masas (MS) se registran usando un espectrometro de masas Micromass
LCT. El método es ionizacion por electronebulizacion positiva. masa de barrido m/z de 100 a

1000.

. 2ot | N
Los espectros de resonancia magnética nuclear de 'H ('H RMN) a 300 MHz se registran a
temperatura ambiente usando un espectrometro Varian Mercury (300 MHZz) con una sonda
de 5 mm ASW. En la '"H RMN. los valores de los desplazamientos quimicos se indican en

partes por millon (ppm) con respecto al tetrametilsilano {TMS) como patrén interno.

Como se usan en las ejemplos y preparaciones que se muestran a continuacion, asi como en
el resto de la solicitud, los términos usados tendrin los significados indicados: “kg™ =
113 »

kilogramos, “g” = gramos, “mg” = miligramos, “pg” = microgramos. “mol” = moles,

“mmol” = milimoles, “M” = molar, “mM” = milimolar, “uM” = micromolar, “nM” =

f

nanomolar, “I”" = litros, *m!™ = mililitras, “ul” = microlitras, “°C™ = grados centigrados, “pf”
o “p.f.7 = punto de fusién. “pe” o “p.e.” = punto de ebullicion, “mm de Hg™ = presion en
milimetros de mercurio, “em™ = centimetros, *nim’” = nandmetros, “abs.” = absoluto, “cone.”
= concentrado, “¢” = concentracion en g/ml, “ta” = temperatura ambiente, “TLC” =
cromatografia de capa fina, “HPLC™ = cromatografia liquida de alta resolucidn, “i.p.” = por
via intraperitoneal, “i.v.”" = por via intravenosa, “s” = singlete, *d™ = doblete: “t” = triplete;

[T R— [ ]

¢” = cuadruplete; “m” = multiplete, “dd™ = doblete de dobletes: “a” = ancho, “LC" =

H

cromatografia liquida. “MS” = espectroscopia de masas, “ESI/MS” ionizacién por
electronebulizacton/espectroscopia de masas, “Ty" = tiempo de retencién, "M = jon
molecular, “PSI” = libras por pulgada cuadrada, “DMSO™ = dimetilsulléxide, “DMF™ =
N.N-dimetilformamida, “DCM” = diclorometano. “HCI” = acido clorhidrico. “SPA™ =
Ensayo de Proximidad por Centelleo, “EtOAc™ = acetato de etilo, “PBS”= Solucién Salina
Tamponada con Fosfato, "IUPAC™ = Union Internacional de Quimica Pura y Aplicada,
“MHz" = megahertzios, “MeOH = = metanol, “N" = narmalidad, “THF" = tetrahidrolurano,
“min™ = minuto(s). “Na2" = gas nitrégeno, *“MeCN™ o “CH,CN™ = acetonitrilo, “ELO™ = éter
etilico, “TFA™ = acido trifluoroacético, “~" = aproximadamente. “MgSO;™ = sulfato de
magnesio, “Na,SO,” = sulfato sédico, “NaHCO:™ = bicarbonato sddico, “Na,CO;” =
carbonato sodico, “MCPBA™ = 4cido 3-cloroperoxibenzoico, "NMP” = N-metilpirrolidona,
“PS-DCC“ = diciclohexilcarbodiimida soportada con polimero. “LiOH™ = hidroxido de litio,
“PS-trisamina™ = trisamina soportada con polimero, “PGH2” = prostaglandina 2, “PGD2"
= prostaglandina D2; “PGE2” = prostaglandina E2, “hPGDS” = PGD2 sintasa

ot " T .. . . . . ..
hematopoyética, “GSH™ = glutation (reducido), “LCIA” = INmunoensayo  enzimatico,
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“KH,PO,™ = fosfato potasico, monobasico, “K.HPO,™ = fosfato potasico. dibasico, “FeCly”
= c¢loruro de hierro, “MOX™ = metoxilamina: “EtOH™ = etanol, “"DMSC™ = dimetilsulidxido,
“Ag,O" = oxido de plata (1), “HATU” = hexafluorofosfato de O-(7-azabenzotriazol-1-il)-
NNN N -tetrametiluronio, “HOAt” = I-hidroxi-7-azabenzotriazol, “DIPEA™ = N.N-
diisopropiletilamina, “HOTT"™ = hexaflucrofosfato de S-(1-oxido-2-piridil}-N, NN .N'-
tetrametilthiuronio. “HCTU" = hexafluorofosfato de N N N',N'-tetrametil-O-(6-cloro-1H-
benzotriazol-1-il)uronio, “PyBrOP” = hexafluorofosfato de bromo-tris-pirrolidinofosfonio,
“LiAIH4" = hidruro de litio y aluminio. “PyAOP” = hexafluorofosfato de (7-
azabenzotriazol-1-iloxi)-tripirrolidinofosfonio, “TBTU” = tetratluoroborato de O-
benzotriazol-1-il-N,N,N,N-tetrametiluronio, “NaHMDS” = bis(trimetilsilil)amida sodica,
“NMP" = N-metil-2-pirralidinona. *HOSA™ = acido hidroxilamina-O-sulfénico, “DMTMM”
= clorure de 4-(4.6-dimetoxi-1.3,5-triazin-2-il)-d-metilmorfolinio. “TMSNy” = trimetilsilil

azida, “TBAF” = fluoruro de tetrabutilamonio, “TFAA™ = anhidrido trifluoroacético.

EJEMPLOS

Ejemplo 1

{5-Fluoro-2-metil-indol-1-il)-amida del acido 2-piridin-3-il-pirimidina-5-carboxilico

Etapa |: Una solucidn de rerc-butéxido potasico (1,84 g, 16,43 mmol) y 5-tluoro-2-
metilindol {1.21 g, 8,09 mmol) en DMF (20 ml) se agita en una atmdsfera de N, a ta durante
60 min. Se aitade una solucién de monocloroamina en éter (65 mi, 9,75 mmol) mediante un
embudo de adicion durante 10 min. La mezcla resultante se agita a 23°C durante 2 horas y
después se concentra al vacio. El residuo se reparte entre EtOAc y agua. La fase organica se
separa, se lava con NaHCO; acuoso saturado, agua y salmuera, se seca (MgSQy), se filtra y
se concentra al vacio. El residuo se purifica por cromatogratia sobre gel de silice eluyendo

con EtOAc al [0% en heptano para producir 5-tluoro-2-metil-indol- I -ilamina (290 mg, 22%)

en forma de un soélido. MS: 165 (M+H); '"H RMN (300 MHz, CDCL): 8 7.24-719 (m, 1H),
7,12(dd, LH), 6,92 (dt, TH), 6,12 (s, TH), 4,23 (s 8, 2 H). 2,39 (s, 3H).
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Etapa 2: Un matraz de fondo redondo, de tres bocas, de 250 ml, equipado con un agitador
magnético y un condensador de reflujo se purga con Na. El matraz se carga secuencialmente
con 3,3-dimetoxipropionate de metilo (5,22 g, 35,3 mmol), I,2-dimetoxietano anhidro (25
ml)., formiato de metilo anhtdro (5 ml) e hidruro sddico al 60% (1.70 g, 42,5 mmol). y la
mezcla se calienta a 40 — 50°C hasta que se detiene el desprendimiento de gas hidrégeno. La
mezcla de reaccion se enfria en un bafio de hielo/agua y se deja que alcance lentamente la
temperatura ambiente durante una noche con agitacion. Se afade éter anhidra (25 ml) y la
suspension resultante se filtra en una atmdsfera de N, se lava con éter anhidro (10 ml) y se

seca al vacio durante 2 horas para preducir la sal sodica de éster metilico del acido 2-

dimetoximetil-3-hidroxi-acrilico (3,51 g. 50%) en forma de un polvo. 'H RMN (CD;0D): 8
3,33 (s, 6H), 3,60 (s, 3H), 5.31 (s, 1H), 8,89 (s, 1H). (Véase: P. Zhichkin, D.J. Fairlax, S.A.
Eisenbeis, Synthesis, 2002, 720-722).

Etapa 3: A una solucién de hidrocloruro de nicotinamidina (1 g. 635 mmol) en DMT anhidra

(12 ml) se le afiade la sal sddica de éster metilico del acido 2-dimetoximetil-3-hidroxi-
-

acrilico (1,46 g, 7,36 mmol) y la mezcla de reaccién se calienta a 100°C en una atmosfera de

N; durante 3 horas. Después de este tiempo. la reaccion se enfria a temperatura ambiente y se

afiade agua (48 ml). El precipitado se recoge por filtracion, se lava con agua y se seca al

vacio para producir éster metilico_del acido 2-piridin-3-il-pirtmidina-S-carboxilica (0,7 g.

51%)). MS: 216 (M+H).

Etapa 4: Una solucién de éster metilico del dcido 2-piridin-3-il-pirimidina-S-carboxilico
(0,73 g. 3.32 mmol) y LiOH acuoso 1 M (3.32 ml) en MeOH (5 ml) se agita a ta durante una
noche. El MeOH se retira al vacio y la solucidn acuosa se trata con HCI acuoso 3 N para
ajustar el valor del pH a ~2-3. CI sélido se retira por filtracidn, se lava con agua y se seca al
vacio para producir acido 2-piridin-3-il-pirimidina-S-carboxilica (0,2 g, 30%) en forma de un

solido. MS: 202 (M+H).

Etapa 5: Una solucion de acido 2-piridin-3-il-pirimidina-5-carboxilico (506 mg, 2,13 mmol),
HCTU (970 mg. 2,34 mmol) y DIPEA (| ml, 5,72 mmol) en DMF (10 ml) se agita a ta en
una atmostera de N» durante 10 min. Se afiade 5-fluoro-2-metil-indol-1-ilamina (311 mg,
1,89 mmol). La mezcla resultante se agita a 75°C durante una noche. La mezcla se enfria y se
reparte entre EtOAc y agua. La fase organica se separa. se lava con NaHCO: acuoso

saturado, agua y salmuera, se seca (MgSQy), se filtra y se concentra al vacio. El residuo se

purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 45% en heptano para
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producir {5-fluoro-2-metil-indol-1-il)-amida del acido 2-piridin-3-il-pirimidina-5-carboxilico

(300 mg, 46%) en forma de un solido. MS: 348 (M+H). 'H RMN (300 MHz, DMSO-d,): 8
12,02 (s. TH), 9,60 (d, TH), 9.49 (s, 2H), 8,82-8.70 (m, 2H). 7.64 (dd. 1H). 7.39 (dd. 1H),
7,29 {(dd, 1H), 6.94 (dt, 1H), 6.35 (s, 1H). 2,33 (s. 3H).

Ejemplo 2

{5-Fluoro-2-metil-indol-1-ibamida  del  acido  2-(3-fluoro-fenil)-4-metil-pirimidina-3-

carboxilico,
O —
N

N“ N
j F
H

N
F

Etapa 1: Se afade Na' (0,66 g, 28,6 mmol) a EtOH anhidro (100 ml) v la mezcla se agita a ta
durante 15 min. Se ainade hidrocloruro de 3-fluorobenzamidina (4.87 g, 27,8 mmol) v la
solucion se agita durante 15 min. Se aiade éster etilico del acido 2-dimetilaminometileno-3-
oxo-butirico (5.3 g. 28.6 mmol) y la mezcla de reaccién se calienta a reflujo en una
atmdsfera de N, durante | horas. La reaccion se enfria a ta y se concentra al vacio. El residuo
se disuelve en EtOAc {300 ml), se lava con salmuera {2 x 100 ml), se seca (Na-SOy), se filtra
y se concentra para producir éster etilico del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico (6.8 g, 99%). MS: 261 (M+H); 'H RMN (300 MHz. CDCL): § 1,43 (t, J= 7.0
Hz, 3H), 2,92 (s, 3H), 4,42 (¢. J = 7,0 Hz, 2. 7,24 (m, 1H), 7,45 (m, 1H), 8,27 (m, 1H),
8.37 (m, 1H), 9,21 (s, 1 H).

Etapa 2: Una solucion de éster etilico del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-
carboxilico (6,7 g, 27,2 mmol) y NaOH (2,1 g. 54,4 mmol) en una solucion 1:1:1 de THF,
MeOH y agua (300 ml) se calienta a reflujo durante 45 min. EI THF/MeOH se evapora y la
solucidn acuosa se trata con HCI 3 N para ajustar ¢l pH entre 2 y 3. El sdlido se retira por

filtracidn, se lava con agua y se seca al vacio para producir dcido 2-(3-fluoro-fenil)-4-metil-

pirimidina-5-carboxilico (5.4 g, 91%) en forma de un sélido. MS: 233 (M+H); 'H RMN (300
MHz. CD;:OD): & 2.85 (s. 3H), 7,24 (m, [H), 7.50 (m, 1H), 8.17 (m, iH), 8.32 (m, 1H), 9.20
(s, 1H).
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Etapa 3: Una solucion de dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (340 mg,
1,46 mmol, preparado de acuerdo con el procedimiento general descrito en el Ejemplo 1,
etapas 3 y 4), HOA1 (248 mg. 1.82 mmolyy HATU (645 mg. 1,70 mmol) en DMF (15 |Inl) se
agita a ta en una atmosfera de N, durante 20 min. Se afiaden 5-fluoro-2-metil-indol-1-ilamina
(237 mg, 1,44 mmol) y DIPEA (380 ul, 2,18 mmol). La mezcla resultante se agita a 80°C
durante una noche. La mezcla se enfria y se reparte entre EtOAc y agua. La fase organica se
separa. se lava con NaHCO; acuoso saturado, agua y salmuera, se seca (MgSOy), se filtra y
se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo

con EtOAc al 20% en heptano para producir (5-fluore-2-mmetil-indol-1-il)amida_del dcido 2-

(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico (300 myg, 55%) en forma de un solido. MS:
379 (M+H). 'H RMN (300 MHz, CD;OD): 8 9,14 (s, 1H), 8.38-8,20 (m, 3H). 7,56-7.52 (m,
IH), 7,30-7,27 (m, 2H), 7,19-7.16 (m, 1H), 6,96-6,90 (m. 1H), 6,32 (s, 1H), 2.83 (s, 3H),
2,42 (s, 3H).

Ejemplo 3

{5-Fluoro-3-metil-indol-1-il)amida del acido 4-metil-2-piridin-2-il-pirimidina-3-carboxilico

Etapa 1: Una suspension de NaH (2.01 g, 50.3 mmol. al 60% en aceite mineral) en DMF (45
ml) a 0°C se trata con 5-fluoro-3-metil-1H-indol (500 mg, 3.55 mmol) y la mezcla se agita a
0°C durante 1 h. Se afiade en porciones NHOSO;H (1,9 g, 16,75 mmol} y después la mezcla
se calienta a ta y se agita durante 2 h. La mezcla se inactiva con MeOH. se diluye con agua.
se extrae con EtOAc, se seca (Na.SOy), se filtra v se concentra para producir 5-fluoro-3-
metil-indol-1-ilamina. MS: 165 (M+H); 'H RMN (300 MHz, CD;0D): & 2,22 (s, 3H), 6,86
(m, 1H), 6,99 (s, 1), 7,08 (m, 1H). 7.36 (m, [H).

Etapa 2: Se afiade Na” (31.7 mmol) a EtOH anhidro (100 ml) y la mezcla se agita a ta
durante 15 min. Se aiade hidrocloruro de piridina-2-carboxamidina (31,7 mmol) y Ia
solucién se agita durante ISFmin. Se afiade éster etilico del acido 2-dimetilaminometileno-3-
oxo-butirico (31.7 mmol) y la mezcla de reaccién se calienta a reflujo en una atméstera de
N> durante 1 h. La reaccién se enfria a ta y se concentra al vacio. El residuo se disuelve en

EtOAc (200 mi), se lava con salmuera (2 x 100 ml), se seca (Na>SO,), se filira y se concentra
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para producir éster etilico del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (6,77 g,

88%). MS: 261 (M-+I): 'H RMN (300 MHz, CDC11): & 1,44 (t, 3H), 2.97 (s, 3H), 4,44 (c,
2H), 7,44 (m, TH), 7,91 {m, 1H), 8,60 (m. TH), §,90 (m, 111). 9,31 (s, 1H).

3 Etapa 3: Una solucién de éster etilico del acido J-metil-2-piridin-2-il-pirimidina-5-
carboxilico 26,7 mmol) y LiOH (53,4 mmol) en una solucion 1:1:1 de THF. MeOH vy agua
(200 ml) se agita a ta durante una noche. El THF/MeOH se evapora y la solucién acuosa se
trata con HCI acuoso al 10% para ajustar el pH entre 1,5 y 2,5. El solido se retira por

filtracidn, se lava con agua y se seca al vacio para producir dcido 4-metil-2-piridin-2-il-

10 pirimidina-5-carboxilico (5.50 g. 96%) en forma de un sélido. MS: 233 (M+H): 'H RMN

(300 MHz, CD;0D): § = 2,93 (s. 3H), 7.59 (m, 1H), 8.05 (t, 1H), 8,62 (d, 1 H), 8,76 (d, 1H),
0.28 (s, 1H).

Etapa 4, Método A:

15 Una solucion de acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (335 mg, 1.56 mmol),
HOTT (638 mg, 1,72 mmol) y DIPEA (700 pl, 4.01 mmol) en DMF (6 ml) se agita a ta en
una atmostera de N: durante 20 min. Se afade 5-fluoro-3-metil-indol-1-ilamina (241 mg,
1,47 mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa, se lava con NaHCO; acuoso saturado, agua y

20 salmuera, se seca (MgSQO,), se filtra y se concentra al vacio. El residuo se purifica por
cromatogratia sobre gel de silice eluyendo con EtOAc al 60% en heptano para producir (5-

fluoro-3-metil-indol-1-iDamida del  acido  4-metil-2-piridin-2-il-pirimidina-5-carboxilico

(193 mg, 36%) en forma de un sélido. MS: 362 (M+H). 'H RMN (300 MHz, CDCIy): 8
10,41 (s. 1H). 8.84 (s. 1H). 8,55 (s. 1H). 8,48-8.45 (i, [H), 7,86 (t, 1H), 7.40-7.36 (m, 1H),
25 7.24-7.20 (m, 2H). 7,05-7,01 (m, 2H), 2,82 (s, 3H), 2,32 (s, 3H).

Etapa 4, Método B:

Se trata S-fluoro-3-mefik-indol-1-ilamina (10.6 mmol) con dcido  d-metil-2-piridin-2-
30 tlpirimidina-5-carboxilico (2,75 g, 12,8 mmol) en DMF (75 ml) y la mezcla se agita a ta

durante 10 min. Después, la mezcla se trata con cloruro de 2.4-dimetoxi-6-(4-metilmorfolin-

4-il)-[1,3,5]triazina (3,82 g, 13,85 mmel) y se agita a 60°C durante 1 h. La mezcla se

concentra al vacio. El residuo se diluye con Et;O (50 ml) y NaHCOs al 10% (50 ml) y la

mezcela se agita a ta durante 20 min. El sélido resultante se filira, se lava y se seca para

33 producir (3-fluoro-3-metil-indol-1-il)amida del acido 4-metil-2-piridin-2-il-pirimidina-5-
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carboxilico (3.2 g, 83%). El sohdo se cristaliza con MeOH:agua (4:1) para producir {5-

fluoro-3-metil-indel-1-iDamida_del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico en

forma de un cristal. MS: 362 (M+H), '"H RMN (300 MHz. DMSO-d.): 8 2,27 (s, 3H), 2.78
(s, 3H),I 7,06 (m, 1H), 7,34 (m. tH), 7.37 (s. IH), 744 (m, 1H). 7.59 (m, 1H)}, 8,05 (m, 1H),
8,45 (m, 1H), 8,80 (m, I1H). 9,25 (s, [H). Clsg=7 nM,

Eiemplo 4

(5-Fluoro-3-metil-indol-1-il}-amida del dcido 2-piridin-2-il-pirimidina-5-carboxilico

Etapa !: Siguiendo procedimientos similares a los del Ejemplo 1. etapa 3. pero sustituyendo
hidracloruro de nicotinamidima por hidrocloruro de piridina-2-carboxamidina, se prepara

éster metilico del dcido 2-piridin-2-il-pirimidina-5-carboxilico .

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 2, etapa 1, pero sustituyendo
éster metilico del dcido 2-piridin-3-il-pirimidina-5-carboxilico por éster metilico del acido 2-

piridin-2-il-pirimidina-5-carboxilico, se  prepara  dcido _ 2-piridin-2-il-ptrimidina-5-

carboxilico.

Etapa 3: Una solucion de dcido 2-piridin-2-il-pirimidina-3-carboxilico (209 mg, 0.88 mmol),
HOTT (435 mg, 1,17 mmol) y DIPEA (400 pl, 2.29 mmol) en DMF (10 ml) se agita a ta en
una atmostera de N> durante 20 min. Se anade 5-fluore-3-metil-indel-1-ilamina (125 mg,
0,76 mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa, se lava con NallCOj; acuoso saturado, agua y
salmuera, se seca (MgS0y), se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con EtOAc al 70% en heptano para producir (3-

fluoro-3-metil-indol-1-il}-amida del acido 2-piridin-2-il-pirimidina-3-carboxilico (180 mg,

68%) en forma de un sélido. MS: 348 (M-+H). 'H RMN (300 MHz, DMSQO-d,): 8 12.12 (s,
IH), 9.47 (s, 2H), 8,82 (d, [H). 8.51 (d. IH). 8,05 (td. IH), 7,62 (dd, 1H), 7,42 (dd. 1H), 7,35
{dd. 1H), 7,33 (s, LH), 7,03 (td, 1H), 2,27 (s, 3H).

Ejemplo 3

542



245

-60 -

(5-Fluoro-3-metil-indol-1-ihamida del acido 4-metil-2-piridin-3-il-pirimidina-3- Ld!bﬂ\lllLO

,/z
/L ~N /\
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Etapa 1: Siguiendo procedimientos similares a los del Ejemplo 2. etapa 1, pero sustituyendo
hidrocloruro de 3-fluorobenzamidina por hidrocloruro de nicotinamidina, se prepara éster

elilico del dcido 2-piridin-3-il-4-metil-pirimidina-5-carboxilico.

o

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 2, etapa 1, pero-sustituyendo
ester etilico del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico por éster etilico del

acido 2-piridin-3-il-d-metil-pirimidina-5-carboxilico, se prepara acido 4-metil-2-piridin-3-il-

pirimidina-5-carboxilico.

Etapa 3: Una solucion de acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico (502 mg. 2,33
mmol), HCTU (1,054 g, 2,55 mmol) y DIPEA (1,10 ml, 6,30 mmol) en DMF (10 ml) se
agita a ta en una atmosfera de N» durante 10 min. Se afade 5-fluoro-3-metil-indol-1-ilamina
(341 mg, 2,08 mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se
reparte entre EtOAc y agua. La fase organica se separa, se lava con NaHCO. acuoso
saturado, agua y salmuera, se seca (MgSQy), se filtra y se concentra al vacio. El residuo se

tritura en éter (4 veces) para producir (5-fluoro-3-metil-indol-1-il)-amida del dcido 4-metil-2

piridin-3-il-pirimidina-5-carboxilico (160 mg, 21%) en forma de un sdlido. MS: 362 (M+H).

'"H RMN (300 MHz, DMSO-dy): & 11.86 (s. 1H), 9.58 (s. 1H), 9.24 (s, [H), 879-8,78 (m,
{H). 8,74 (td. 1H), 7,62 (dd. 1H), 7.44 (dd. 1H), 7,37-7,36 (m, 2H), 7,06 (td, 1H), 2.78 (s,
3H), 2.27 (s, 3H).

Ejemplo 6

(5-Fluoro-3-metil-indol-1-il)-amida del dcido 2-piridin-3-il-pirimidina-5-carboxilico

d
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Una solucion de dcido 2-piridin-3-il-pirimidina-5-carboxilico (664 mg. 2,79 mmol), HCTU
(1.27 g, 3.07 mmol) y DIPEA (1.4 ml, 8,02 mmol) en DMF (13 ml) se agita a ta en una
atmdsfera de N> durante 10 min. Se afade 5-fluoro-3-metil-indol-1-ifamina (491 mg, 2,55
mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa, se lava con NaHCOQO; acuoso saturado, agua y
salmuera, se seca (MgSQ,). se filtra ¥ se concentra al vacio. Eb residuo se tritura en éter (3

veees) y metanal para producir (S-fluoro-3-metil-indol-1-i-amida del acido 2-piridin-3-il-

pirimidina-S-carboxilico (375 mg. 12°%%) en forma de un sélido. MS: 348 (M+H), 'H RMN

(300 MHz, DMSO-d,): 8 12,10 (s. 1H). 9.61-9,60 (m. 1H), 9,45 (s, 2H). 8.81-8,80 (m, 1H),
8.77 (dt, TH). 7.64 (dd. 1H), 7,41 (dd. 1H), 7,35 (dd. 1H), 7.32 (s, TH). 7.03 (td, TH), 2,27 (s,
3H). Clsy = 10 nM.

Ejemplo 7

{5-Fluoro-2-metil-indol- I~il)}-antida del acido 2-piridin-2-il-pirimidina-3-carboxilico

Una solucion de acido 2-piridin-3-il-pirimidina-3-carboxilico (485 mg. 2.04 mmol). HCTU
(909 mg, 2.2 mmol) y DIPEA (I ml, 5,72 mmol) en DMF (15 ml) se agita a ta en una
atmaosfera de N: durante 10 min. Se anade 5-fluoro-2-metil-indol-1-ilamina (299 mg, 1,82
mmot). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa. se lava con NaHCO; acuoso saturado, agua y
salmuera, se seca (MgSO;). se filtra v se concentra al vacio. El residuo se purifica por

cromatografia sobre ge! de silice eluyendo con EtOAc al 70% en heptano para producir (5-

fluoro-2-metii-indol-1-il)-amida_del acido 2-piridin-2-il-pirimidina-5-carboxilico (112 myg,
18%) en forma de un solido. MS: 348 (M+H). 'H RMN (300 MHz. DMSO-d..): & 12,03 (s.

IH). 9.51 (5. 2H), 8,83 (d, 1H), 8,50 (d. IH), 8,05 (dt. [H), 7.62 (dd. 1H), 7.39 (dd. 1H), 7.28
(dd. TH). 6.94 (dt, 1H). 6,35 (s, 1H). 2,33 (s, 3H).

Ejemplo 8

(5-Fluoro-3-metil-indol-1-il}-amida del dcido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico
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Etapa 1: A una solucién de hidrocloruro de 3-fluoro-benzamidina {4 g, 22.6 mmol) en DMF
anhidra (35 ml) se le anade 3.3-dimetoxi-2-carbometoxiprop-1-en-1-éxido sédico (4,99 g,
25.2 mmol). La mezcla de reaccion se calienta a 100°C en una atmosfera de No durante 3 h y
después se enfria a ta. Se adade agua (150 ml) y [a mezcla se extrae con EtOAc. La capa

orginica se lava con salmuera, se seca (MgSQy), se filtra y se concentra al vacio para

praducir éster metilico del acido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico (1,76 g. 33%%).

MS: 233 (M+H).

Etapa 2: A una solucion de éster metilico del acido 2-(3-fluora-fenil)-pirimidina-5-
carboxilico (1,76 g. 7.58 mmol) en MeOH anhidro (35 ml) se Ie anade LiOH (0,38 g, 15,9
mmol) y la mezcla de reaccion se agita a ta durante una noche. La mezela se concentra al
vacio y el residuo se reparte entre EtOAc y HCl acuoso 3 N (7.6 ml). La mezcla se extrae
con EtOAc y la capa orgz—';;ﬁca se lava con salmuera, se seca (MgSQ,). se filtra y se concentra

al vacio para producir dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (1.62 g. 98%) en
p P g

forma de un sélido. MS: 219 (M+H).

Etapa 3: Una solucion de acido 2-(3-fluore-fenil)-pirimidina-3-carboxilico (372 mg, 1.7
mmol), HCTU (757 mg, 1,83 mmol) y DIPEA (780 pl. 4.47 mmol) en DMF (10 mi) se agita
a ta en una atmésfera de N> durante 10 min. Se apade 5-fluoro-3-metil-indol-1-ilamina (250
mg. 1,52 mmol). La mezcla resultante se agita a ta durante una noche. La mezela se reparte
entre EtOAc y agua. La fase orgdnica se separa, se lava con NaHCO; acuoso saturado, agua
¥ salmuera, se seca (MgS0,). se filtra v se concentra al vacio. El residuo se tritura en éter

para producir (3-fluoro-3-metil-indol-1-il)-amida _del acido 2-(3-fluoro-fenil}-pirimidina-5-

carboxilico (332 mg. 60%) en forma de un sélido. MS: 365 (M+H). '"H RMN (300 MHz.
DMSO-d,): 8 12,08 (s, TH). 9.43 (s, 2H), 8,36 (d, TH). 8.20 (dt, 1H). 7.70-7.62 (m, 1H), 7,48
(dt. TH)., 7.40 (dd, 1H). 7.35(dd. [H). 7.32 (s. 1H), 7.03 (dt, 1H), 2.27 (s. 3H).

Ejemplo 9

{5-Fluora-2-metil-indol-1-il)anuda del dcido d-metil-2-piridin-3-il-pirimidina-3-carboxilico




: 246

-63 -

Una solucion de acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico (504 mg. 2,34 mmol),
HCTU (1,06 g, 2.55 mmol) v DIPEA (1.1 ml, 6,30 mmol) en DMF (15 ml) se agita a ta en
una atmosfera de N. durante 10 min. Se anade 5-fluoro-2-metil-indol-1-ilamina (346 mg,
5 2,11 mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa, se lava con NaHCO, acuoso saturado, agua v
salmuera, se seca (MgSOy), se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con EtOAc al 70% en heptano para producir (3-

fluoro-2-metil-indol-1-ihamida del acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico (82

10 mg. -11%) en forma de un sdlido. MS: 362 (M+H). 'H RMN (300 MHz, DMSO-d,): 8 11,80
{s. TH). 9.59 (d, 1H). 9.29 (s. [H), 8.80-8.73 (m. 2H). 7.63 (dd. [H), 7.22 (dd. TH), 7.28 (dd,
1H). 6,97 {dt. 1H), 6.35 (s. 1H). 2.79 (s, 3H). 2.37 (s. 3H).

Ejemplo 10

15 {5-Fluoro-3-metil-indol-1-il)-amida__del  acido  2-(3-fluoro-fenil)-d-metil-pirimidina-3-

carboxilico
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Una solucion de acido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-carboxilico (645 myg, 2,78
mmol), HCTU (1,25 g, 3,02 mmol) y DIPEA (1,35 ml., 7.73 mmol) en DMF (15 ml) se agita
20 a ta en una atmosfera de N> durante 10 min. Se aiade 5-fluoro-3-metil-indol-1-ilamina (380
mg, 2,31 mmael). La mezcela resultante se agita a ta durante una noche. La mezcla se reparte
entre EtOAc y agua. La fase orgdnica se separa. se lava con NaHCO; acuoso saturado, agua
y salmuera. se seca (MgSO,), se filtra y se concentra al vacio. El residuo se tritura en &ter

para  producir  (5-fluoro-3-metil-indol- [ -il)-amida de acido 2-(3-fluora-fenil)-1-metil-

[
A

pirimidina-3-carboxilico (533 mg. 61%) en forma de un solido. MS: 379 (M+H). '"H RMN

(300 MHz, DMSO-d,): 5 11,84 (s, 1H), 9.21 (s, 1H), 8.32 (d. 1H), 8, 7-8,15 (m, i H), 7.66-
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7.61 (m, 1H). 7.47-11 (m, 2H). 7.36-7.34 (m. 2H). 7.05 (dt, 1H), 2,76 (s, 3H). 2.26 (s, 3H).
Clsy = 6 nM.

Ejemplo_| 1

5 (5-Fluaro-2-metil-indol-1-i)-amida del acido 2-(3-tluare-fenil)-pirimidina-5-carboxilico
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Una solucion de 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (389 mg. 1,78 mmol),
HOAt (290 mg. 2,13 mmol) v HATU (811 mg, 2,13 mmol) en DMF (20 ml) se agita a ta en
una atmasfera de N, durante 20 min. Se afiade S-fluoro-2-metil-indol-1-ilamina (290 mg,
10 1,77 mmol) y DIPEA (450 pl, 2.58 mmol). La mezcla resultante se agita a 80°C durante una
noche. La mezcla se enfria y se reparte entre EtOAc y agua. La fase orgianica se separa, se
lava con NaHCO- acuoso saturado, agua y salmuera, se seca (MgSOy). se filtra y se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con

DCM al 25% en heptane para producir (S-fluoro-2-metil-indol-1-il)-amida del dcido 2-(3-

15 fluoro-fenil)-pirimidina-S-carboxilico (300 mg. 47%) en forma de un solido. MS: 365

(M+H). "H RMN (300 MHz, CDCls): 8 9,23 (s, 1H). 8.76 (s. 1H). 8.35-8.22 (m, 2H)y, 7,54-
7,45 (m. TH), 7.19-6.86 (m. SH). 6.25 (s, 1H), 2.29 (s, 3H).

Ejemplo 12

20 (5-Fluoro-2-metil-indol-1-ihamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico

Una solucidn de dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (810 mg, 3,76 mmol),
PyBrOP (1.76 g, 3.78 mmol) y DIPEA (1.9 ml, 10.89 mmol) en DMF (13 ml) se agita a ta en
una atmosfera de N durante 10 min. Se afade S-luoro-2-metil-indol-1-ilamina (560 mg,
25 3.41 mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase orgdnica se separa, se lava con NaHCO: acuoso saturado, agua y

salmuera, se seca (MgS0,), se filtra y se concentra al vacio. El residuo se purifica por
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cromatografia sobre gel de silice eluyendo con MeOH al 3% en DCM para producir (3-
fluoro-2-metil-indol-1-il)amida _del acido  4-metil-2-piridin-2-il-pirimidina-5-carboxilico
(174 myg, 14%%) en forma de vn sélido. MS: 362 (M+H). 'H RMN (300 MHz, DMSO-d,): &
11,82 (s, 1H), 9.30 (d, IP?), 8.81 (d. TH), 8.46 (d., TH). 8.03 (dt. 1H). 7,59 (dd. IH). 743 (dd,
TH), 7.29 (dd. IH). 6.98 (dt, 1H), 6,35 (s, IH), 2,79 (5. 3H). 238 (s. 5H). Cl5o = § nM.

Ejemplo 13
(5-Fluoro-3,3-dimetil-2 3-dihidro-indol-1-il)}-amida _del _acido__ 2-(3-flnoro-fenil)-4-metil-

pirimidina-5-carboxilico

Etapa 1: Se anade nitrita de isoamilo (3,4 ml, 25,42 mmol) a una solucién de 5-tluoro-3.3-
dimetil-2,3-dihidro-1H-indol (3.75 g, 22.69 mmol) en DCM. La mezcla se calienta a reflujo
durante una noche. La mezcla se enfria y se reparte entre DCM y agua. La fase organica se
separa. se lava con NaHCO; acuoso saturado, agua y salmuera, se seca (MgSO;y). se filtra y

se concentra al vacio para producir S-fluoro-3,3-dimetil-1-nitroso-2.3-dihidro- | H-indol (4.23

g, 96%) en forma de un sdlido. MS: 195 (M+E, 'H RMN (300 MHz, CD,Cly: d 7.77 (dd.,
TH)Y. 7.08-6.98 (m_ 2H). 3,94 (s, 2H), 1.39 (s. 6H).

Etapa 2: A una solucion de S5-fluoro-3 3-dimetil-T-nitroso-2,3-dihidro- 1 H-indo! (-1.03 g.
20.75 mmol) en THF (70 mI) a 0°C se le aiade gota a gota una solucién de LiAIH; (40 ml.
40 mmol) en THF. La mezcla se deja calentar a ta y se agita durante una noche. La mezcla se
inactiva con una solucidn saturada acuosa de Sal de Rochelle. La mezcla resultante se agita
hasta que se obtiene una suspension. La fase orgdnica se separa, se lava con HCI acuoso al
10%%. NaHCO; acuoso saturado. agua y salmuera, se seca (MgSOy), se filtra y se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluvendo con EtOAc al

25% en heptano para producir 3-fluoro-3,3-dimetil-2,3-dihidro-indol-1-ilamina (3.51 g,

94%j) en forma de un aceite. MS: 181 (M+H). '"H RMN (300 MHz. CD;Cl): & 6,85-6.78 (m.
[H), 6,75-6,68 (m, 2H). 344 (s a, 2H). 3,14 (s, 2H). 1,28 (s. 6H).
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Etapa 3: Una solucién de dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (348 mg,
1,5 mmol). HOTT (618 mg, 1.66 mmol) v DIPEA (700 pl, .01 mmol) en DMF (10 ml) se
agita a ta en una atmdsfera de Na durante 10 min. Se afiade 5-fluoro-13,3-dimetil-2.3-dihidro-
indol-1-ifamina (239 mg. 133 mmol). La mezcla resultante se agita a 80°C durante una
noche. La mezela se enfria y se reparte entre EtOAc v agua. La fase organica se separa, se
lava con NaHCO; acuoso saturado. agua y salmuera, se seca (MgSO,). se filtra y se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con

EtOAc al 15% en heptamo para producir (5-fluoro-3.3-dimetil-2,3-dihidro-indol-1-il)amida

del acido 2-(3-fluoro-fenil)--metil-pirimidina-S-carboxilico (416 mg, 80%%) en forma de un
solido. MS: 395 (M+H). 'H RMN (300 MHz. DMSO-d..): & 10,43 (s, IH). 8.99 (s. IH). 8.28
(d, TH). 8.15-8.11 {m, 1H), 7.66-7.58 (m. 1H), 7,46-7.39 (i, 1H). 7,06 (dd. 1H), 6.95-6.88
(m, [H), 6.75-6,71 (m, 1H), 3,51 (5. 2H), 2.68 (s, 3H). 1,33 (s. 6H).

Ejemplo 14
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Etapa 1: Siguiendo procedimientos similares a los del Ejemplo 1. etapa 1. pero sustituyendo

5-fluoro-2-metilindol por 3-(2.22-trifluoro-acetil)indol, se prepara 1-(1-amino-1H-indol-3-

i1)-2.2 2-trifluoro-etanona.

Etapa 2: Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (360 mg,
1.55 mmol), HOTT (628 mg, 1.69 mmol) y DIPEA (740 pl. 4,24 mmol) en DMF (10 m)) se
agita a ta en una atmédsfera de N, durante 10 min. ISe anade [-(1-amino-1H-indol-3-i)-2,2,2_
trifluoro-etanona (322 mg, 1.4 mmol). La mezcla resultante se agita a 80°C durante una
noche. La mezcla se enfria y se reparte entre EtOAc y agua. La fase organica se separa, se
lava con NaHCO; acuoso saturado, agua y salmuera, se seca (MgSO,). se filtra y se

concentra al vacio. El residuo se purifica por cromatografia en columna de fase inversa

HPLC eluyendo con una fase movil de TFA al (,1%/agua a MeCN al 100% en aumento

fluoro-fenil)-4-metil-pirimidina-S-carboxilico (71 mg, 11%) en forma de un sdlido. MS: 143
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(M+H). 'H RMN (300 MHz. DMSO-d,}: 8 12.56 (5. 1H), 9,32 (s. 1H). 8.90 (d. 1H), 8.35 (d.
1H), 8.30-8.27 (m. 1H), 8.22-8.17 (m. 1H), 7.75-72 (m. [H), 7.69-7.62 (m, 1H), 7.52-7.44
(m, 3H). 2.81 (s, 3H).

Ejemplo 15

(5-Fluoro-3.3-dimetil-2 3-dihidro-indol-1-iD-amida _ del  acido_ 4-metil-2-piridin-2-il-

pirimidina-5-carboxilico

N— 0
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Una solucion de acido 4:11etil—2—piridin—.’l—il-pirimidina-S-carbox[lico (685 mg, 3.18 mmol),
HOTT (1,29 g, 3,48 mmol) y DIPEA (1.6 ml. 9,16 mmol) en DMF (15 ml) se agita a ta en
una atmosfera de N> dorante 10 min. Se afiade 5-fluore-3.3-dimetil-2,3-dihidro-indol-i -
ifamina (542 mg. 3,01 mmol). La mezcla resultante se agita a 80°C durante una noche. La
mezcla se enfria v se reparte entre EtOAc¢ y agua. La fase orgdnica se separa. se lava con
NaHCO; acueso saturado. agua y salmuera. se seca (MgSQO,). se filtra v se concentra al
vacio. El residuo se purifica por cromatogratia sobre gel de silice eluyendo con MeOH at 2%

en DCM para producir (S-tluoro-3.3-dimetil-2,3-dihidro-indol-1-il}amida del dcido 4-metil-

2-piridin-2-il-pirimidina-S-carboxilico (383 ma. 52%) en forma de un solido. MS; 378

(M+H). "H RMN (300 MHz, DMSO-d,): & 10,46 (s. 1H), 9.02 (s. 1H). 8.78 (d. 1H). 8,42 (d,

THY 8.00 (dt, 1HY. 7.56 (dd. [H), 7.06 (dd, 1H), 6.92 (dt, |H), 6.76-6.72 (m, 1H), 3.32 (s,
2H). 2.70 (s, 3H). 1,33 (s, 6H).

Ejemplo 16

(5-Fluoro-3.3-dimetil-2 3-dihidro-indol- [ -il}-amida _ del  dcido  d4-metil-2-piridin-3-il-

pirimidina-5-carboxilico

Una solucion de dcido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico (706 mg, 3,28 mmol).

HOTT (1.34 g, 3.6 mmol) v DIPEA (1.65 ml, 9,45 mmol) en DMF (15 ml) se agita a ta en

VoL
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una atmdstera de Na durante 10 min. Se afiade 5-fluore-3,3-dimetil-2.3-dihidro-indol-1-
ilamina (560 mg, 3.11 mmol). La mezcla resultante se agita a 80°C durante una noche. La
mezcla se enfria y se reparte entre EtOAc y agua. La fase organica se separa, se lava con
NaHCO; acuoso saturado, agua y salmuera, se seca (MgSOy). se filtra v se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo can EtOAc¢ al

3

33% en heptano para producir {3-fluoro-3,3-dimetil-2.3-dihidro-indol-1-ihamida det dcido 4-

metil-2-piridin-3-ii-pirimidina-5-carboxilico (617 mg. 53%) en forma de un sélido. MS: 378
(M+H). '"H RMN (300 MHz. DMSO-d,): 3 1044 (s, 1H), 9,55-9.54 (m, 1H). 9.01 (s, 1),
8.77-8.75 (m. TH), 8,72-8,68 (m, 1H). 7.60 (dd, { ). 7.06 (dd. 1H). 6.96-6.88 (m, 1H), 6.76-
6,72 (m. TH), 3,51 (s, 2H), 2,70 (s. 3H). 1.33 (s. 6H).

Ejemplo 17

{2,3-Dimetil-indol-1-il)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico
@] =
_N
N l}l
N H -«
N

Etapa 1: Siguiendo procedimientos similares a los del Ejemplo I. etapa 1. pero sustituyendo

F

5-fluoro-2-metilindol por 2.3-dimetilindol, se prepara 2.3-dimetil-indol-1-ilamina en forma

IR

de un sélido. MS: 161 (M+H). 'H RMN (300 MHz. CDCly): & 7.48-7.45 (m, 1H). 7,33-7,30
(m THY. 7.19-7.03 (m, THY, 7.10-7.05 (m, 1 H), 440 (s a. 2H), 2.37 (s, 3H), 2,23 (s, 3H).

Etapa 2: Una solucion de dcido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-carboxilico (764 mg,
3.29 mmol), HOTT (1.33 ¢. 3.58 mmol) y DIPEA (1.65 ml, 9,15 mmol} en DMF (15 ml) se
agita a ta en una atmostera de N» durante 10 min. Se afiade 2.3-dimetil-indol-1-ilamina (197
mg, 3.1 mmol). La mezela resultante se agita a 80°C durante una noche. La mezela se enfria
v se reparte entre EtOAc v agua. La fase organica se separa, se lava con NaHCO; acuoso
saturado, agua y salmuera. se seca (MgSOy), se filtra y se concentra al vacio. El residuo se
purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 20% en heptano para

producir (2,3-dimetil-indol-1-iD)-amida del Acido 2-(3-fluoro-tenii}4-metil-pirimidina -5-

carboxilico (568 mg. 49%) en forma de un sélido. MS: 375 (M+H). "H RMN (300 MHz.
DMSO-d,): 6 11.68 (s. TH), 9,24 (s. 1H). 8.33 (d. 1H). 8.20-8.15 (m, TH), 7.60-7,61 (m, [ H).
7.50-7.43 (m, 2H), 7.37 (d. TH). 7.17-7,035 (m. 2H), 2.78 (s, 3H), 2.30 (s. 3H). 2,24 (s, 3H).

— ——
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Ejemplo 18
{5-Cloro-2-metil-indol-1-iDamida _ del  dcido  2-(3-fluoro-fenih)-d-metil-pirimidina-3-

carboxilico

N

Etapa 1: Siguiendo procedimientos similares a los del Ejemple 1, etapa 1. pero sustituyendo
5-fluoro-2-metilindol por S-cloro-2-metilindol, se prepara S-cloro-2-metil-indol-|-ilamina en
forma de un solido. MS: 181 (M+H). '"H RMN (300 MHz, CDCl,); & 7.46-7.43 (m, 1H),
7.27-7.24 (m. 1H), 7,12-7.09 (m. TH), 6,10 (s. 1 H), 4,44 (s a, 2H), 2.44-2,43 (m, 3H).

Etapa 2: Una solucion de acido 2-(3-fluro-fenil}-4-metil-pirimidina-5-carboxilico (379 mg,
1,63 mmol), HOTT (662 mg. 1.78 mmol) y DIPEA (800 pl, 4.38 mmol} en DMF (10 ml) se
agita a ta en una atmosfera de N» durante 10 min. Se ailade 5-cloro-2-metil-indol-1-ilamina
(274 mg. 1,52 mmol). La mezcla resultante se agita a 80°C durante una noche. La mezcla se
15 enfria y se reparte entre EtOAc y agua. La fase organica se separa, se lava con NaHCO;
acuoso saturada, agua y salmuera, se seca (MgSQ,). se filtra y se concentra al vacio. El

residuo se tritura en étéF para producir (S-cloro-2-metil-indol-1-il}-amida de acido 2-(3-

fluoro-fenil)-4-metil-pirimidina-S-carboxilico (93 mg. 16%) en forma de un sdélido. MS: 393
(M+H). '"H RMN (300 MHz, DMSO-d,): 6 11.83 (s. IH), 9,27 (s, 1H), 8,33 (d, 1H), 8.20-

20 8,15 (m, TH), 7.69-7.61 (m. 1H). 7,56 (d. 1H), 7.50-7.43 (m, 2H). 6.36 (s, TH). 2,78 (s, 3H),
2.37 (s, 3H).

Eiempla 19

(5-Bromo-indol-1-il)-amida del acido 2-( 3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico

[}
N
n
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Etapa 1. Siguiendo procedimientos similares a los del Ejemplo 1, etapa 1, pero sustituyendo

5-fluoro-2-metilindol por S-bromoindol, se prepara S-bromoindol-1-ilamina en forma de un

solido. MS: 211 (M+H). '"H RMN (300 MHz. CDCly): 8 7.71-7.70 (m. 1H). 7.29-7.28 (m,
IHY, 713 (d, TH), 6.32-6,31 (m. 1 H), .73 (s a, 2H).

Etapa 2: Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirtmidina-3-carboxilico (396 mg.
2.57 mmol), PyAOP (2.63 mmol} y DIPEA (830 pl. 4.75 mmol) en DCM (20 ml) se agita a
ta en una atmoésfera de N> durante 10 min. Se afade 5-bromoindol-1-ilamina (500 mg, 2,37
mmol). La mezcla resultante se agita a ta durante una noche. La mezcla se reparte entre
EtOAc y agua. La fase organica se separa, se lava con NaHCO; acuoso saturado. agua y
salmuera. se seca (MgSQy), se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con MeOH al 2% en DCM para producir (3-

bromo-indol-1-il)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirumidina-3-carboxilico (246

mg. 24%%) en forma de un solido. MS: 425 (M) & 427 (M+2). 'H RMN (300 MHz, DMSO-
de}: & 12,02 (s. 1H). 924 (s, 1H). 8.3 (d. TH). 8.20-8.15 (m. IH), 7,84 (d. 1H), 7,68-7.61
(m. {H), 7.59 (d, 1 H). 7.50-7,43 (m, 2H), 7.35 (dd, 1H). 6.57 (dd. 1 H), 2.78 (s, 3H).

Ejemplo 20

Ester bencilico _del dcide  3-oxo-d-[(2-fenil-pirimidina-5-carbonil}-aminal-piperazina- | -

carboxilico
ﬁ\
’\T/‘ o RN

0

NZ I\N’N‘ |\//
1 | H ﬂ/

(\\ - -‘-.\N/ @]

]\\5;'}/

Etapa 1: Siguiendo los procedimientos descritos en M. A. Brook. T. H. Chan Svuthesis 1983,

(3). 201-204, se prepara éster etilico ‘del dcido benciloxicarbonilamino-acético (95%). MS:

238 (M+H): 'H RMN (300 MHz, CDCly) & 7.24-7.41 (m, SH). 5.20-5.37 (s a, 1H). 5.13 (s.
2H), 4.21 (¢, = 7.0 Hz. 2H), 3,96 (d a. J = 5,3 Hz. 2H), 1.27 (1, ] = 7,1 Hz. 3H).

Etapa 2: Siguiendo los procedimientos descritos en P. Shenbagamurthi. H. A. Smith, J. M.
Becker, F. Naider J. AMed Chem. 1986. 29 (5). 802-809: R. K. Olsen ./ Org. Chem. 1970, 335

(6). 1912-1915, se prepara ¢ster etilico del dcida (alil-benciloxicarbonil-amino}-acético en

forma de un liquido (92%): MS: 278 (M+H): '"H RMN (300 MHz, CDCly 6 7,17-7.41 (m.
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SH). 5.70-5.88 (m. THY, 5,06-5.25 (m. 4H). 4.02-3.23 (., 2H). 3.81-4.02 (m, 41, 1,10-1.30
(m, 3H). -

Etapa 3: A una solucién a 0° C de AD-mix-3 (2,54 g) en una mezcla de r-butanol (10 ml) y
agua (12 ml) se le afiade una solucidén de éster etilico del acido (alil-benciloxicarbonil-
amino)-acético (0,52 g. 1,91 mmol) en r-butanol (2.00 ml). La mezcla de reaccion se deja
calentar gradualmente a temperatura ambiente durante 2 h y se agita a ta durante 20 h. El
exceso de oxidante se inactiva mediante la adicion de Na,SO; (2,58 g. 2044 mmol) y la
mezela se agita vigorosamente durante 4+ h. La mezcla se extrae con EIOAe (50 ml) v la fase
organica se lava con NaCl acuoso saturado (2 x 30 ml). La solucién organica se seca
{MaSQO4). se filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel
de silice (gradiente de elucion de 1:1:1 de EtOAc:DCM :heptano a 50:50 de DCM:EtOAc¢)

para producir éster etilico del dcido [benciloxicarbonil-(2,3-dihidroxi-propil)-amino]-acético

en forma de un aceite (0,276 g. 46%). MS: 312 (M+H): "H RMN (300 MHz, CDCl;) & 7.20-
7.40 {m, SH). 5.05-5,18 (m. 2H), 3.95-4.25 (m. 4H). 3.80-3.95 (m, 1H). 3,20-3.80 (m. 11H),
1.11-1.35 (m, 3H). (Véase H. Takahata, H. Ouchi, M. Ichinose, H. Nemoto Org. Len. 2002,
4 (20), 3459-3462 y el material suplementario; J. Gonzalez. C. Aurigemma, L. Truesdale

Org. Svath. 2002, 79, 93-102).

Etapa 4: A una solucidn de éster etilico del acido [benciloxicarbonil-(2,3-dihidroxi-propil)-
amino}-acético (1,98 g, 6.37 mmol) en DCM (30 ml) se le ailade silice impregnada con
NalOy (13.04 g). La suspension se agita rapidamente durante 4.5 h y después se filtra a
través de un embudo de vidrio sinterizado con porosidad gruesa. El filtrado se concentra para
producir ¢ster etilico del dcido [benciloxicarbonil-(2-oxo-etil)-amino]-acético (1,65 g. 92%).
MS: 280 (M+H): 'H RMN (300 MHz CDCl;) 8 9,60-9.68 (m. 1H), 7.26-7.40 (m, SH). 510-
5.19 (m. 2H), 4.00-4.22 (m, 6H). 1.18-1.30 (m, 3H). (véase Y.-L. Zhong. T. K. M. Shing J.
Org. Chem. 1997, 62 (8), 2622-262.4),

Etapa 5: Se anade N-aminoftalimida (0,55 g. 3.4 mmol) a una solucion de éster etilico del
acido benciloxicarbonil-¢2-oxe-etil)-amino]-acético (0.72, 2.6 mmol) en | d-dioxano (10
ml). vy Ia mezcla se calienta a reflujo en una atmésfera de N- durante 15 h. La mezela de
reaccion se enfria a ta y se filtra a través de tierra de diatomeas. El filtrado se concentra. El
residuo se disuelve de nuevo en CHCI; (30 ml) y se filtra de nuevo a través de tierra de

diatomeas. Este filtrado se concentra para producir éster etilico del dcido (benciloxicarbonil-

12:[(E)-1.3-dioxo-1,3-dihidro-isoindol-2-ilimino]etil | -amino)-acético  {~100%). MS: 424
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(M+H); '"H RMN (300 MHz, CDCl,) & 8.77-8.88 (n, 1H). 7,80-7.93 (m, 2H). 7.67-7.80 (m,
2Hy 7.23-740 (m. 5H), 5.09-5.21 (m, 2H), 4.25-4 45 (m, 2H). 3.97-4.25 (m_ 4H), 1.12-1,32
(m, 3H).

Etapa 6: Una solucion de éster etilico del acido (benciloxicarbonil-{2-[([E)-1,3-diexo-1.3-
dihidro-isoindol-2-iliminojetil }-amino)-acético (7.7 mmol) en CH:CN (63 ml) se trata con
-
cianoborohidruro sddico (1.92 g, 30,5 mmol) y se afiade dcido acético (6.8 ml, 118 8 mmol)
con agitacion en una atmostera de Na. Después de 5.5 h, la solucion.de reaccion se diluye
con EtOAc (150 ml) y se lava con KHCO3 acuoso saturado (3 x 50 ml) y NaCl acuoso
saturado (50 ml). La fase orginica se seca (MgSQy), se filtra v se concentra al vacio. El
restiduo se purifica por cromatografia sobre gel de silice (gradiente de elucidon de 75:25 a

50:50 de heptano:acetato de etilo) para producir éster etilico del acido {benciloxicarbonil-[2-

(1.3-dioxo-1.3-dihidro-isoindol-2-ilamino)-etil]-amino ! -acético en forma de un aceite (2,66

g. 81%). MS: 426 (M+H): 'H RMN (300 MHz, CDCly) 8 7.79-7,91 (m, 2H), 7.69-7.79 (m,
2H), 7.17-7,.39 (m, 5H), 5,04-5.21 {m, 2H), 4,87-5.04 (m1. 1H), 4.04-4.23 (m, 4H). 3,48-3.59
{m. 2H). 3.18-3.38 (m, 2H), 1.10-1,30 (m, 3H).

Etapa 7: Una solucion de éster etilico del acido !benciloxicarbonil-[2-(1.3-dioxo-1,3-
dihidro-isoindol-2-ilamino)-etil]-amino}-acético (0,22 g, 0,52 mmol) en éter difenilico (3
ml) se calienta a retlujo durante 2 h. El éter difenilico se retira por destilacion al vacio y el
residuo se purifica por cromatografia ultrarripida sobre gel de silice (gradiente de elucién de

2:1:1 a 1:1:1 de heptano:DCM:EtOAc) para producir éster bencilico del dcido 4-(1.3-dioxo-

I,3-dihidro-isaindol-2-il)-3-oxo-piperazina- 1 -carboxilico en forma de un solido (0,126 g.
64%%). MS: 380 (M-+H): '"H RMN (300 MHz, CDCly) & 7.86-7.95 (m, 2H), 7.75-7.86 (m.
2H), 7.24-7.42 (m, SH). 5,20 (s, 2H), 4.42 (s. 2H}, 3.90-4.05 (m. 2H). 3.65-3.87 (m. 2H).

Etapa 8: A una solucion de hidrocloruro de benzamidina hidrato (2 mmol} en DMF anhidra

(4 ml) se le afade sal sodica de éster metilico del acido 2-dimetoximetil-3-hidroxi-acrilico

(0.46 g. 2.32 mmol) y la mezela de reaccion se calienta a 100°C en una atmosfera de N2
durante | hora. La reaccion se enfria a ta y se afiade agua (15 ml). Después de la adicién de
agua, se observa la inmediata precipitacion del producto. Los sélidos se recogen por

filtracion. se lavan con agua (2.5 ml} y se secan al vacio para producir éster metilico del

acido 2-fenil-pirimidina-S-carboxilico (0,32 g, 74%). (Véase: P. Zhichkin, D.J. Fairfax, S.A.

Eisenbeis. Synthesis, 2002, 720-722).




20

30

AL

-73-

Etapa 9: Una solucion de éster metilico del acido 2-fenil-pirimidina-5-carboxilico (3,15 g) y

LiOH (0.71 g) en una mezcla de MeOH. THF y agua (1:1:1 en volumen, 120 ml) se agita a
ta durante una noche. El MeOH y el THF se retiran por evaporacién para dar una solucion
acuosa. La solucion acuosa se acidifica con acido clorhidrico al 5% para ajustar el pH entre
2,5 y 3, El precipitado se retira por filtracion, se lava con agua y se seca al vacio para
producir 2,94 g (~100%) de dcido 2-fenil-pirimidina-5-carboxilico en forma de un sdlido.

MS: 201 (M+H).

Etapa 10: Una solucion de éster bencilico del acido 4-(1,3-dioxo-1,3-dihidro-isoindol-2-i1)-3-
oxo-piperazina-1-carboxilice (33 mg, 0,14 mmol) en MeOH (10 ml) se trata con hidrazina
anhidra (0,3 ml, 9,56 mmol). La mezcla de reaccidn se agita a reflujo en una atmosfera de N,
durante 3.5 h. La mezcla de reaccion se concentra. El residuo se disuelve en una mezcla de
DMF (2 ml) y DCM (2 ml} y se trata con cloruro de 2-fenil-pirimidina-5-carbonilo (32 mg,
0.15 mmol}. La mezcla se agita en una atmosfera de N durante 16 h y después se diluye con
EtOAc (35 mi). La mezcla se lava sucesivamente con KHCO3 acuoso saturado (15 ml), agua

(2 x 15 mi) y NaCl acuoso saturado (15 ml), se seca (MgSQy). se filtra y se concentra al

vacio. El residuo se purifica por cromatografia ultrarrapida sobre gel de silice (gradiente de

elucion de 80:20 a 0:100 de heptano:EtOAc) para producir éster bencilico del dcido 3-ox0-4-

[(2-fenil-pirimidina-S-carbonil)-amino]-piperazina- 1 -carboxilico en forma de un zlc;eite (111
mg, 18%). MS: 432 (M+H); '"H RMN (300 MHz, CDCl;) 8 9.70-10.10 (a, 1H), 9,06 (s, 2H),
8,46 (dd, } = 7,8, 1,7 Hz, 2H), 7.44-7,60 (m, 3H), 7.25-7,40 (m, 5H), 5.18 (s, 2H), 4,36 (s,
2HD. 3,93 (t, J = 5,1 Hz, 2H), 3,69-3,81 (s a, 2H). Cls; = 103.5 nM.

Ejempla 21

(3-Dimetilsulfamoil-5-fluoro-indol-1-ihamida  del acido  2-(3-fluorofenib)pirimidina-5-

carboxilico
0 3 I
FN_(— s~
N N == 0
e N /N—N
F H
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Etapa 1: Una solucion de 3-tluoraindol (5.4 g) y cloruro de toluena-4-sulfonilo (9,12 g) en
tolueno (300 ml) se trata con una solucion enfriada de granulos de hidréxido sodico (23,2 g)
en agua {200 ml) seguido del catalizador de hidrogenosulfato de tetrabutilamonio (400 mg).

La mezcla se agita a ta durante 24 h. La fase orgdnica se separa. se lava con agua y salmuera,
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se seca (MeSQOy) ¥ se concentra al vacio para producir 3-fluoro-1-(tolueno-4-sulfonil)-1H-

indol {107 g. 78%). MS: 200 (M+H)

Etapa 2: Una solucion de S-tluoro-I-(tolueno-4-sulfonib)indol (5.2 g) en CHLCN seco (80
ml) se enfria en un bano de hielo v se trata gota a gota con acido clorosulfénico (12 ml). La
mezela de reaccion se deja calentar a ta v se agita durante 24 h. La mezcla de reaccion se
vierte cuidadosamente sobre hielo/agna (300 ml). El precipitado se recoge por filtracion v se
fava con agua para producir 5-fluoro-3-clorosulfonil-1-(tolueno-4-sulfonil)-1 H-indol (6.8 g,

98%) en forma de un sdlido. MS: 386 (M-H).

Etapa 3: Una solucion de S-fluoro-3-clorosulfonil-1-(tolueno-d-sultonil}indol (2.52 g) en
DCM (75 ml) se aitade a una solucion acuosa de dimetilamina (al 40%. 20 ml) en agua (50
ml) y se agita a ta durante 20 h. La fase orgdnica se separa, se lava con agua y salmuera, se

seca (MgSQy), se filtra y se concentra al vacio para producir dimetilamida del acido 5-

fluora-1-(tolueno-4-sulfonil)- 1 H-indolo-3-sultdnico (2,55 g. 99%) en forma de un sdlido.

MS: 397 (M+H).

Etapa 4: Una mezcla de dimetilamida del acido 5-fluoro-1-(tolueno-4-sulfonillindolo-3-
sulfonico (2,55 g) en MeOH (100 m!) y KOH (5 N 15 ml) se calienta a reflujo durante 1,5
horas. La mezcla de reaccion se concentra al vacio. El residuo se diluye con agua (50 ml) y
se acidifica a un valor de pH de ~3 con HCl acuoso 10 N. La mezcla se extrae con EtOAc.
La capa orgdnica se separa, se lava con agua v salmuera. se seca (MgSQy), se filtra v se
concentra al vacio para producir dimetilamida _del acido S-fluoro-1H-indolo-3-sulfénico

(1.35 g, 87%) en forma de un solido. MS: 241 (M-H).

Etapa 5: Una solucion de dimetilamida del acido 5-fluoro-1H-indolo-3-sulfénico (1,24 2) en
DMF seca (50 ml) se enfria a 0°C y se trata en porciones con una dispersion al 60% en aceite
de MaH (3,07 g). La mezcla se agita a 0°C durante 30 min. Se afiade en porciones acido
hidroxilamina-O-sulfonico (2.9 g) y la mezcla se calienta a ta y se agita durante 5 h. La
mezcla de reaccién se vierte sobre hielo/agua y se extrae con EtOAc. La capa org:’nﬁca se
separa. se lava con agua y salmuera. se seca (MgSOy), se filtra y se concenira al vacio. El

residuo se tritura con éter. El solido se recoge por filtracién para producir dimetilamida del

acido t-amino-3-fluoro-1H-indolo-3-sulfénico (0,53 g. 41%). MS: 238 (M+H).
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Etapa 6: Una suspension de acido 2-(3-fluorofenil)-pirimidina-5-carboxilico (76 mg) en
DCM seco (25 mlYDMF seca (2 gotas) se trata con cloruro de oxalilo (0,15 ml) y se agita a
ta durante 3.5 horas. La mezcla de reaccidon se concentra al vacio. El residuo se disuelve en
tolueno (15 ml) y después se concentra al vacio. El residuo se seca en una bomba de alto
vacio y después se disuelve en EtOAc (7 mlD). La solucidén se afiade a una mezcla de
dimetilamida de! acido 1-amino-3-fluoro-1H-indolo-3-sulfonico (100 mg) y Na,CO; (106
mg) en EtOAc (5 ml¥agua (5 ml). La mezcla se agita a ta durante 24 h. La fase organica se
separa, se lava con agua y salmuera, se'seca (MgSOy), se filtra y se concentra al vacio. E!
residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 50% en

heptano para producir (3-dimetilsulfamoil-5-fluoroindol-1-iDamida _del acido  2-(3-

tluorofenil)pirimidina-S-carboxilico (100 mg, 62%) en forma de un sélido. MS: 458 (M+H);
'H RMN (300 MHz, DMSO-d,): 8 2.67 (s, 6H), 7.20-7.3 (m, [H), 7.45-7,55 (m, 1H), 7.57-
7.6 (dd. 1H), 7.65-7,75 (m, 2H), 8,2 {d. 1H), 8,38-8.4 (d, 2H). 9.45 (5, 2H), 12.6 (5, 1H).

Ejemplo 22

(3-Dimetilsulfamoil-5-fluoroindol-1-i)amida_del dcido 2-(3-fluorofenil)-4-metilpirimidina-

S-carboxilico

/ |
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F

Una solucion de 4cido 2-(3-fluorofenil)-4-metilpirimidina-5S-carboxilico (116 mg) y HATU
(190 mg) en DMF seca se trata con DIPEA (0,09 ml) y se agita a ta durante 40 min. Se afade
dimetilamida del acido I-amino-5-fluoro-1H-indoto-3-sulfénico (192 mg) y la mezcla se
agita a ta durante 24 h. La mezcla se concentra al vacio. El residuo se disuelve en EtOAc, se
lava con NaOH acuoso 2 N, agua y salmuera, se seca (MgSQy) y se concentra al vacio. El
residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 30% en

heptano para producir (3-dimetilsulfamoil-5-fluoroindol-1-il)-amida _del _4cido  2-(3-

fluorofenil)-4-metilpirimidina-5-carboxilico (85 mg, 40%) en forma de un solido. MS: 472
(M+H): '"H RMN (300 MHz, DMSO-d,): 8 2.68 (s. 6H), 2.79 (s, 3H). 7.25-7.35 (m, 1H),
7.45-7.55 (m, 1H), 7.57-7.80 (m, 3H), 8,20 (d, TH), 8.35 (s, |H), 8,47 (s, 2H), 9,28 (s, 1 H).
12.40 (s, TH).

Ejemplo 23
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[5-Fluora-3-(morfolina-4-sultoniDindol-1-ilJamida del acido 2-(3-fluorofenilipirimidina-5-

carboailico
N=— <O O\\é?
\}/ = N
: N / /N—N Q
F H =
w
F

Etapa I: Una solucion de 5-fluore-3-clorosultonil-1-(tolueno-4-sulfonil)-1H-indol (1 ¢) en
5 DCM se aiiade a*una solucion de morfolina (2.26 ml) en agua (50 ml) y se agita a ta durante
5 h. La fase organica se separa. se lava con agua y salmuera, se seca (MgSOy), se filtra v se
concentra al vacio para producir S-fluoro-3-(morfolina-i-sulfonil)-1-(tolueno-4-sulfonil)-TH-

indol (1,3 g, ~100%). MS: 439 (M+H).

10 Etapa 2: Una solucion de S-tfluoro-3-{morfolina-4-sulfonil)- [ -(tolueno-4-sulfonil)-1 H-indol
(1.3 g) en MeOH (50 ml)Y/KOH 5 N (3 ml) se calienta a reflujo durante 1 h. La mezcla de
reaccidn se concentra al vacio. El residuo se diluye con agua (30 ml) y se acidifica con HCI
acuoso 10 N a un valor de pH de ~4. La mezela se extrae con E1OAc. La capa organica se
lava con agua y salmuera. se seca (MgSQy), se filtra v se concentra al vacio para producir 3-

15 fluoro-3-(morfolina-4-sulfonil)-1H-indol (0,8 g. 95%) en forma de un sdlido. MS: 283

(M-+H).

Etapa 3: Siguiendo procedimientes similares a los del Ejemplo 21. etapa 5. pero sustituvendo
dimetilamida del 4cido  S-fluoro-tH-indolo-3-sulfonico  por  5-fluoro-3-(morfolina-4-

20 sulfonil)-1H-indol. y purificando el producto por cromatografia sobre gel de silice eluyendo

con EtOAc al 20%. se prepara 1-amino-5-fluoro-3-(morfolina-4-suifonil)-1 H-indol {16%) en

forma de un solido. MS: 300 (M+H).

Etapa 4: Siguiendo procedimientos similares a los del Ejemplo 21. etapa 6, pero sustituyendo
25 dimetilamida del acido [-amino-5-fluoro-{H-indolo-3-sutfénico por l-amino-3-fluoro-3-

(morfolina-4-sulfonil)}-1H-indol. se prepara  [S-Muorp-3-(morfolina-4-sulionil)indol-1-

ilJamida del acido_2-(3-fluorofenil)pirimidina-5-carboxilico (27%) en forma de un solido.

MS: 500 (M+H). 'H RMN (300 MHz, DMSO-d,): & 2,95 (m, 4H}, 3,67 (m. 4H), 7.25-7.35

(m, TH), 7,45-7.55 (m, 1H}, 7,57-7.60 (dd, IH), 7,62-7,72 (¢, 1H), 7,75-7,80 {c, [ H), 8,20 (d,
30 1H). 8.35-8,40 (d. 1H). 8.41 (s. 1H), 9.45 (s, 2H), 12,6 (s. H).
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Ejemplo 24

[5-Fluoro-3-(morfolina-4-sulfonil)indol-1-ilJamida del Acido 2-(3-fluorofenil)-4-

metilpirimidina-5-carboxilico

g:HN§—<° o
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Siguiendo procedimientos similares a los del Ejemplo 22, pero sustituyendo dimetilamida
del acido l-amino-5-fluoro-1H-indolo-3-sulfénico por |-amino-5-fluoro-3-(morfolina-4-

sulfonil)-1H-indol, se prepara [3-fluoro-3-(mmorfolina-4-sulfonil)indol-1-ilJamida del 4cido 2-

(3-fluorofenil)-4-metilpirimidina-3-carboxilico (48%) en forma de un sélido. MS: 512 (M-

H). 'H RMN (300 MHz. DMSO-d): & 2,80 (s, 3Hy, 2,95 (m, 4k, 3.67 (m, 4H), 7,25-7 35
(m. THD, 7,45-7.55 tm. TH), 7,57-7,60 (m, 1H), 7.62-7.72 (m, IH). 7,75-7.80 (m. 1), 8.15-
8.20 (d. I'H). 8.30-8.35 (d, 1H), 8,45 (s. 1H), 9,30 (s. 1H). 12,4 (s. 1H).

Ejemplo 25

[5-Fluoro-3-sulfamoilindol-1-ihamida del acido 2-(3-fluorofeniDpirimidina-5-carboxilica

Etapa 1: Una solucién de (5-fluoroindol-1-ihamida del acido 2-(3-fluorofenil)pirimidina-5-
carboxilico (0.35 g) en CH:CN seco (20 mi) se trata con dcido clorosulfénico (0,5 ml) v se
agita a ta durante 24 h. La mezcla de reaccion se vierte sobre hielo/agua (150 ml) y se extrae
con EtOAc. La capa organica se lava con agua y salmuera, se seca (MgSO;), se {iltra y se

concentra al vacio para producir cloruro de _5-fluoro-1-{[2-(3-fluorofenil)pirimidina-5-
e

carbonillamino}-1H-indolo-3-sulfonilo (0,43 g, 95%). MS: 449 (M+H).

Etapa 2: Una solucion de cloruro de 3-Nuoro-1-{[2-(3-fluaratenil)pirimidina-5-
carbonillamino}-1H-indolo-3-sulfonilo (0.14 g) en DCM (20 ml) se trata con una solucion
acuosa de amoniaco (28%-5 ml) en agua (15 ml) y se agita a ta durante 24 h. La mezela de
reaceion se acidifica con HCl acuoso 10 N a un valor de pH de ~3 ¥ se extrae con DCM. La

capa orgdnica se lava con agua y salmuera, se seca (MgSQy), se filtra y se concentra al vacio.
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El residuo se purifica por cromatografia sobre gel de silice eluvendo con EtOAc al 50% en

heptano  para  producir  [S-fluoro-3-sulfamoilindol-1-il)amida _del  4cido  2-(3-

fluorofenil)pirimidina-3-carboxilico (10 mg. 8%) en forma de un sdlido. MS: 130 (M+H). "H
RMN (300 MHz, DMSO-d.): & 7.20-7.30 (m, 1H). 7.40-7.50 (m. 2H), 7,60-7.72 (m. 2H),
8.10 (s, 1H). 8.19-8.22 (d= IH), 8,33-8.37 (d, TH), 9.43 (s, TH). 1245 (s. 1 H).

Ejemplo 26

[5-Fluoro-3-metilsulfamoibindol-1-ihamida  del  dcido  2-(3-fluerofenil)pirimidina-5-

carboxilico

I
Y/ =0
N—" N-N
F H =N
Ny
F

Siguiendo procedimientos similares a los del Ejemplo 25, pero sustituyendo la solucion
acuosa de amoniaco por metilamina acuosa al J0%. se prepara  [S-fluoro-3-

metilsulfamoil)indol-1-ih)amida del dcido 2-(3-fluorofenil)pirimidina-5-carboxilico (60%) en

forma de un solido. MS: 443 (M+H). "TH RMN (300 MHz, DMSO-d,): 62,45 (d, 3, 7.20-
7.30 (m, 1H), 7,40-7,50 (m. 2H). 7,60-7.70 (m. 31D, 8.19-8,22 (d, H). 8.24 (s, 1H). §.34-
8.37 (d. TH). 944 (s, 1HD. 12,50 (s, TH).

Ejemplo 27

[5-Fluoro-3-(2-morfolin-d-iletilsul famoil yindol- 1 -iamida del actdo 2-(3-

fluorofenil)pirimiding-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 25. pero sustituyendo la solucion
acuosa de amoniaco por una solucién acuosa de 2-(morfolin-4-il)etilamina, se prepara [5-

fluoro-3-(2-morfolin-d-iletilsul famoil}indol-1-ihamida del acido 2-(3-fluorofenil)pirimidina-

S-carboxilico (35%). MS: 543 (M+H). ‘H RMN (300 MHz, DMSO-d,): § 2.20-2,38 (m, 6H),
2.80-2.95 (¢, 2H), 3,40-3.50 (s, 4H), 7.20-7.30 (m, 1H). 742-7,55 tm, 2H), 7.63-7.70 (m.
3H), 8.19-8.22 (d. 1H), 8,26 (s, TH). 8,34-8.37 (d. 1 H), 9.4 (s, 2H), 12.40-12.60 (s, 1H).
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Ejemplo 28

[5-Fluoro-3-metilsultamoil)indol- [-ilamida del dcido 2-(3-tluorofenil)-4-metilpirimidina-5-

carboxilicu

Etapa 1: Una solucion de (5-fluoroindol-1-iDamida del acido  2-(3-fluorofenil)-4-
metilpirimidina-5-carboxilico (1 g, 2.75 mmol) en CH;CN seco se enfria a 0°C, se trata gota
a gota con acido clorosulfonico (0.55 ml) y se agita durante 2 horas.El solido precipitado se

retira por filtracién y se lava con éter para producir acido S-fluoro-1-{[2-(3-fluorotenil)-4-

metilpicimidina-5-carbonillamino} -1 H-indolo-3-sulfonico (1.06 ¢. 87%) en forma de un

s6lido blanquecino, MS: 443 (MH-).

Etapa 2: A una suspension de acido 5-fluoro-1-{[2-(3-fluorofenil}-4-metilpirimidina-5-
carboniljamino}-1H-indolo-3-sulfénico (1.06 g) en DCM (60 ml) a 0°C se le anade DMF
seca (10 gotas). Se afade gota a gota claruro de oxalilo (1,05 ml) v la imezcla se agita a 0°C
durante 3 h. La mezcla se filtra y el sélido recogido se lava con éter para producir cloruro de
5-fluoro-1-{[2-(3-fluorofenil)-4-metilpirimidina-5-carbonilJamino ! - 1H-indolo-3-sulfonilo

(0.94 ). MS: 461 (M-H)

Etapa 3: Siguiendo procedimientos similares a los del Ejemplo 25 etapa 2. pero sustituyendo
la solucidn acuosa de amoniaco por metilamina acuosa al 40%, vy sustituyendo cloruro de 5-
fluoro-1-{[2-(3-fluorofenil)pirimidina-S-carbonillamina} - 1H-indolo-3-sulfonilo por cloruro
de 5-fluaro-1-}[2-(3-fluorofenil}-4-metilpirimidina-5-carbonilJamino } - H-indolo-3-

sulfonilo, se prepara [S-fluoro-3-metilsulfamoil}indol-1-ilJamida del dcido 2-(3-tfluorofenil)-

4-metilpirimidina-S-carboxilico (40 mg, 35%) en forma de un solide. MS: 456 (M-H); 'H
RMN (300 MHz, DMSQO-d,): 6 2,45 (d. 3H). 2.80 (s. 3H). 7.20-7.30 {m. 1H), 7.40-7,50 (m,
2H). 7.66-7.70 (m, 3H), 8.17-8,20 (d, 1H). 8.30-8.35 (d. 2H). 9,28 (s, 1H), 12,30 (s. 1H).

Ejemiplo 29

15-Fluoro-{{3-tetrahtdropiran-4-ilmetil)sul famoil lindol- [-il! amida del dcido 2-(3-

fluarofenil)-4-metilpirimidina-S-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 25, etapa 2. pero sustituyendo la
solucién acuosa de amoniaco por una solucion acuosa de J-aminometiltetrahidropirano, y
sustituyendo  cloruro  de  5-fluoro-1-{[2-(3-fluorofenil)pirimidina-5-carbonil]Jamino} -1 H-
indolo-3-sulfonilo  por cloruro  de  5-fluoro-1-{[2-(3-fluorofenil)-d-metilpirimidina-5-

carbonil]Jamino}-1H-indolo-3-sulfonilo.  se  prepara  {3-fluoro-[(3-tetrahidropiran-4-

ilmetiDsulfamoil]lindol-1-il}amida del acido 2-(3-fluorofeni!)-4-metilpirimidina-5-

carboxilico en forma de un sdlido. MS: 542 (M+H); 'H RMN (300 MHz, DMSO-d,): & 1.00-
1.15, (m, 2H}, 1.50-1.70_;(m. 3H). 2.60-2.70. (t. 2H), 2,80, ¢s. TH)Y, 3.1-3.2, (t, 2H), 3.70-
3.80, (dd. 2H), 7.20-7.30, (m, [H), 7.40-7.50. (m, 1H), 7.60-7.70. (m, 4H), 8,16-8.20, (d,
1H), 8.28-8.34 (d. ZH). 9.28. (s, 1H), 12,25, (s. 1H).

Ejemplo 30

[5-Fluore-3-(2-morfolin-4-iletilsulfamoilindol-1-ihamida del acido  2-(3-fluorofenil)--1-

metilpirimidina-S-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 25, efapa 2. pero sustituyendo la
solucidn acuosa de amoniaco por una solucion acuosa de 2-(morfolin-4-il) etilamina, y
sustituyendo  cloruro  de  5-fluoro-1-{[2~(3-fluorofenil}pirimidina-3-carbonil]amino -1 H-
indolo-3-sulfonilo  por  cloruro  de  5-fluoro-1-}[2-(3-fluorotenil}-I-metilpirimidina-5-

carbonil]amino}-1H-indolo-3-sulfonilo. se prepara [5-fluoro-3-(2-morfolin-4-

iletilsulfamoil)indol-1-iDamida_del dcido 2-(3-fluorotenil)-d-metilpirimidina-5-carboxilico

(58%) MS: 557 (M+H): 'H RMN (300 MHz, DMSO-d,):  2.20-2.30 (s. 3H). 2.30-2.40 (t,
2H). 2.80 (s, 3H), 2,89-2,95 (¢, 2H), 3.40-3,50 (s, 4H, 7.20-7.30 (i, 1H), 7.42-7.55 (m. 2H).
7.63-7.70 (m_ 3H). 8.17-8.20 (d. 1H), 8,32-8.35 (d. 2H). 9,28 (5. 2H). 12.25-12.30 (s. 1H).

Ejemplo 31
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(4-Fluoroindol-1-ihamida del dcido 2-(3-flugrofenil)pirimidina-5-carboxilico
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Etapa 1: El producto bruto de I-amino-4-fluoroindol se prepara de acuerdo con los
procedimientos descritos en J.Hymes et al., J.O.C., (2004), 69, 1368-1371. Después, el

producto bruto se purifica por cromatografia sobre gel de silice eluyendo con DCM al 30%

en heptano para producir 1-amino-4-flugroindol {43%). MS: 151 (M+H).

Etapa 2: Una solucion de acido 2-(3-fluorofenil)-pirimidina-5-carboxilico (0.33 g). HATU
(0,67 g) e hidroxiazabenzotriazol (0.26 g) en DMF seca {15 ml) se agita a ta durante 30 min
en una atmosfera de N.. Se afiade una solucion de |-amino-4-fluorcindol (.24 g) en DMF
seca (5 ml) seguido de la adicion de DIPEA (0,39 mi). La mezcla se agita a 80°C durante 24
h, se enfria a ta y después se concentra al vacio. El residuo se disuelve en EtOAc. se lava con
agua y salmuera, se seca (MgSOy), se filtra y se concentra al vacio. El residuo se purifica por

cromatografia sobre gel de silice eluyendo con DCM al 60%/heptano para producir (4-

Tuorvindol-1-iNamida del acido 2-(3-fluorofenilpirimidina-3-carboxilico (0,24 g. 53%) en
forma de un sélido. MS: 351 (M+H); '"H RMN (300 MHz. DMSO-d.): & 6.64 (d. IH), 6,89-
6,92 (¢, 1H), 7,15-7,22 (m, 1H), 7,31-7.33 (d, IH), 7,46-7,52 (m, LH), 7,56 (d, 1H), 7.63-
7.70 (c, 1H), 8.18-8,23 (d. [H), 8.34-8.37 (d. 1H), 9.45 (s, 2H), 12,30 (s, [H). Clsp = | | nM.

Ejemplo 32

(4-Fluoroindol-1-ihamida del acido 2-(3-fluorofenil)--metilpirimidina-5-carboxilico

0O = F

Siguiendo procedimientos simitares a los del Ejemplo 31. etapa 2, pero sustituyendo dcido 2-
(3-fluorofenil)-pirimidina-5-carboxilico  por 4cido  2-(3-fluorofenil)-4-metilpirimidina-5-

carboxilico, se prepara  (4-fluoroindol-I-il)amida  del  dcido_ 2-(3-fluorofenil)-4-

metilpirimidina-S-carboxilico (63%) en forma de un solido. MS: 365 (M-H); '"H RMN (300
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MHz, DMSO-d.): 8§ 2.75 (o, 3H), 6,61 (d, 1H). 6,86-6,92 (c, [H), 7.15-7.22 (m, IH), 7.30-
732 (d, 1H). 7,40-7,46 (m, 1H), 7,56-7,65 (m, 2H), 8,13-8,16 (d, 1H), 8,28-8.31 (d. IH),
9.21 (s, 1H), 12,05 (s. 1H).

{4-Fluoroindol- [ -iljamida del acido 2-(piridin-2-il)-pirimidina-5-carboxilico

0o = F
_N
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Una suspension de cloruro de 2-(piridina-2-il)-pirimidina-5-carbonilo (0,44 g) en EtOAc (20
ml) se afiade en porciones a una mezcla de 1-amino-4-fluoroindol (0,30 gy y K.COL (0,276 )
en EtOAc (10 mlYagua (20 ml) y la mezcla resultante se agita a ta durante 24 h. La fase
acuosa se separa y se extrae dos veces con EtOAc. La capa organica combinada se lava con
agua y salmuera, se seca {(MgSQO,), se filtra y se concentra al vacio. El residuo se purifica por

cromatografia sobre gel de silice eluyendo con EtOAc para producir (4-fluoroindol-1-

iDamida del acido 2-(piridin-2-il)pirimidina-5-carboxilico (0.115 g, 17%) en forma de un
sotido. MS: 334 (M+H); 'H RMN (300 MHz, DMSO-d,): 8 6,65 (d, 1H), 6.89-6.95 (c, 1H),
7.16-7,23 (m, 1H), 7,32-7,35 (d, 1H), 7,57 (d. IH). 7,57-7,64 (m, 1H), 8.02-8.08 (t, IH).
8.50-8.52 (d, 1H), 8,82-8,83 (d, 1H), 9,49 (s, 2H), 12,30 (s, 1H).

Ejemplo 34

(4-Fluoroindol-1-iNamida del dcido 2-(piridin-2-il)-d-metilpirimidina-5-carboxilico

-

@] - F

N||\||’N/\

=

> H
o
!
Una solucion de dcido 2-(piridina-2-il)-4-metilpirimidina-5-carboxilico (0,11 g) y HATU
(0,19 g) en DMF seca (7 ml) se trata con DIPEA (0,09 ml) y se agita a ta en una atmésfera
de N: durante 30 min. Se afade 1-amino-4-fluoroindol (0.112 g) y la mezcla se agita a ta
durante 24 h. La mezcla se concentra al vacio. El residuo se disuelve en EtOAc, se lava con
agua y salmuera, se seca (MgSOy). se filtra y se concentra al vacio. El residuo se purifica por

cromatografia sobre gel de silice eluyendo con EtOAc al 75% para producir (4-lTuoroindol-

I-ihamida del acido 2-(piridin-2-il)-4-metilpirimidina-5-carboxilico (0,085 g. 50%). MS:
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348 (M+H); '"H RMN (300 MHz, DMSO-d,,): § 2,82 (s, 3H). 6.65 (d, IH), 6,93-6,97 (c, 1H).
7.19-7.26 (m. TH), 7.35-7,38 (d, 1H), 7,62 (d, 1H). 7.74-7,78 (m. 1H), 8,20-8.25 (1, IH),
8.58-8,61 (d, 1H), 8,85-8.86 (d, 11H), 9,33 (s, 1H), 12,15 (s, 1FD).

Eiemplo 35
[6-(4-Fluoro-fenih-3-oxo-2.5-dihidro-3H-12.4-triazin-4-il]-amida_ del  dcido _ 2-fenil-

pirimidina-5-carboxilico

Etapa 1: Siguiendo los procedimientos descritos en F. Chau. 1.-C. Malanda, y R. Milcent ./
Heterocvelic Chem. 1997, 34, 1603-1606, se prepara S-metil-3H-1.3 4-oxadiazol-2-ona
(24%). MS: 101 (M+HY, '"H RMN (300 MHz. CDCl1) 8 9,76 (s a. 1H), 2.28 (s. 3H).

Etapa 2: A una solucién de 5-metil-3H-1,3,4-oxadiazol-2-ona (2,77 g, 27.7 mmol) en MeOH
(25 ml) se le anade una solucion al 25% en peso de NaOMe en metanol (6.4 ml, 27,9 mmol)
y la mezcla se agita a ta durante 10 min. La mezcla se concentra al vacio y el residuo se
afiade a una solucion de 2-cloro-4"-fluoroacetofenona (4,71 g, 27.3 mmol) y bromuro de
tetrabutilamonio (0,174 g, 0,54 mmol) en CHCI: (16 ml). La mezcla se calienta a reflujo
durante 2.5 h en una atmodsfera de N,. Después, la mezela de reaccion se deja enfriar y se
agita durante una noche a temperatura ambiente. La suspension resultante se filtra a través de
papel de filtro cualitativo y el filtrado se concentra para obtener un liquido. Este liquido se
filtra adicionalmente a través de una capa de gel de silice, eluyendo con 1:1 de EtQOAc/DCM.

El filtrado se concentra al vacio para producir 3-[2-(4-fluoro-fenil)-2-oxo-¢til]-5-metil-3H-

1,3, 4-oxadiazol-2-ona (~100%). MS: 237 (M+H); '"H RMN (300 MHz, CDCls) & 7,90-8,10
(m, 2H)., 7.10-7,22 (m, 2H)., 53.08 (s. 2H), 2.29 (s, 3H).

Etapa 3: A una solucion de 3-[2-(4-fluoro-fenil)-2-oxo-etil]-5-metil-3H-1.3.4-oxadiazol-2-
ona (2.3 g, 9.7 mmol) en una mezcla de 2-propanol (12 ml) y agua (0.3 ml) se le afiade
hidrazina monohidrato (0,71 ml. 14,6 mmol). La mezela de reaceidn se calienta a reflujo en
una atmédsfera de Na durante 14,5 h y después se ariade una solucion de dcido oxalico (0.3 g,
3,3 mmaol) en 2-propanol (6 ml). El precipitado resultante se retira por filtracién. El filtrado

se concentra hasta alcanzar un volumen de ~35 ml y después se enfria para producir N-[6-(4-
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fluoro-fenil)-3-oxo0-2.5-dihidro-3H-1,2 d-triazin-4-il J-acetamida en forma de un cristal que se

recoge por filtracion (0,83 g, 34%). MS: 251 (M+HD; 1M RMN (300 MHz, DMSO-d,) &
10,37 {s. 1D, 10,16 (s, 1H), 7.65-7,79 (m, 2H), 7.16-7.27 (m, 2H), 4.57 (s, 2H), 1,90 (s. 3H).

wh

Etapa 4. A una suspension de N-[6-(4-fluoro-fenil)-3-ox0-2,5-dihidro-3H-1,2 4-triazin-4-il]-
acetamida (0,48 g, 1,9 mmol) en MeOH (5 ml) se le aftade HCl acuoso al 37%. La mezcla se
calienta a reflujo durante 3 h y después se enfria a ta. La mezcla se basifica con NaOH
acuoso 1 M a un valor de pH de ~12. El precipitado resultante se recoge por filtracion y se
seca para producir 4-amino-6-(4-fluoro-fenil)-4.5-dihidro-2H-1,2.4-triazin-3-ona (0,35 g,
10 88%). MS: 209 (M+H); 'H RMN (300 MHz, DMSO-d,) 8 10,17 (s, |H), 7.67-7.75 (m, 2H),
7,18-7,29 (m, 2H), 4.75 (s, 2H), 4,45 (s, 2H).

Etapa 5: A una suspensién de 4-amino-6-(4-tluoro-fenil)-4,5-dihidro-2H-1,2 4-triazin-3-ona

(0.26 g, 1,23 mmol). acido 2-fenil-pirimidina-5-carboxilico (0,25 ¢, 1,23 mmol) y

Ln

clorhidrato de I-(3-dimetilaminopropil)-3-etilcarbodiimida (0.37 g, 1,94 mmol) en DMF (12
ml) se le afiade Et:N (0,2 ml, 1,435 mmol) en una atmdsfera de N- y la mezcla de reaccidn se
agita a ta durante 49 h. La mezcla se diluye con EtOAc (120 ml) y se lava sucesivamente con
NH,Cl acuoso saturado (2 x 50 ml), agua (2 x 50 ml) y NaCl acuoso saturado (50 ml). La
fase organica se seca (MgSQy), se filtra y se concentra al vacio. Bl residuo se tritura con

20 EtOH (30 ml) para producir [6-(4-fluoro-fenil)-3-ox0-2.5-dihidro-3H-1.2.4-triazin-4-il]-

amida del dcido_2-fenil-pirimidina-5-carboxilico (0,12 g, 25%). MS: 391 (M+H); '"H RMN
(300 MHz, DMSO-d,) 8 11,25 (s, 1H). 10,58 (s, 1H), 9,31 (s. 2H), 8,47 (dd, ) = 7,7, 1.8 Hz,
2 H), 7,70-7.86 (m, 2 H), 7,49-7,67 (m. 3H), 7,18-7,34 (m, 2H). 4.77.

23 Ljemplo 36

[4-(2-Hidroxi-etil)-piperazin-1-il]-amida del dcido 2-(3-Auoro-feni-pirimidina-5-

carboxilico

/@/N
F ~2
I H
N._ .= N\N/\
0 k/N
-+ \/\OH
A una solucion de acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (0.28 ¢, 1.4 mmal) en

30 DCM anhidro (10 m]) a 0°C se le afiade el cloruro de oxalilo (0,18 ml. 1.4 mmol) seguido de

la adicion de DMF (0,11 ml). La mezcla se agita a 0°C durante 30 min y después se deja
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calentar a ta y se agita durante 30 min. La mezcla se concentra al vacio. El residuo se
disuelve en DCM anhidro (10 mD. Se afiade 2-(4-amino-piperazin-1-il)-etanol (0,145 g. 1
mmol) a ta seguido de la adicién de NMP (0,19 ml, 2 mmel). La mezcla se agita a ta durante
2 h ¥ la mezcla después se concentra al vacio. El residuo se tritura en ELO vy el solido

resultante se recoge por filtracion para producir [4-(2-hidroxi-etil}-piperazin-1-il]-amida del

dcido 2-(3-fluoro-tenil}-pirimidina-3-carboxilico (0.16 g). MS: 346 (M+H).

Ejemplo 37 +
(6-Metil-3-ox0-2,5-dihidro-3H-[1.2 4]triazin-4-il}-amida___del  dcido  2-(3-fluoro-fenil)-

pirimidina-5-carboxilico

FQ\WN\ it
N .= N\N I}I
QO \\'¢N

A una solucién de dcido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico (0,317 g, 1,45 mmol) en
DMF anhidra (5 ml) se le afade 4-amino-6-metil-4,5-dihidro-2H-[1,2,4]triazin-3-ona (0,206
g, 1.45 mmol) seguido de la adicién de DMTMM (0.421 g, 1.52 mmol). La mezcla se agitaa
ta durante una noche. La mezcla se reparte entre una solucidn acuosa saturada de NaHCO; y
EtOAc. La fase orgénica se separa, se seca (MgSO,), se filira y se concentra al vacio para

producir (6-metil-3-ox0-2.5-dihidro-3H-[1,2.4]triazin-d-il)-amida del 4cido 2-(3-fluoro-

fenil)-pirimidina-5-carboxilico (0.306 g) en forma de un sélido. MS: 329 (M-+H).

Ejemplo 38

[5-Fluoro-3-(2-hidroxi-2-metil-propil}-indol-1-il]-amida  del  acido 2-(3-fluoro-fenil)-

Lo

pirimidina-5-carboxilico

OO0

\

N NS
F

Etapa |: Una solucién de acida (5-fluoro-1H-indol-3-il)-acético (1 ¢, 5.2 mmol) en MeOH
(20 ml) se trata con dcido sulfirico (20 pl) v se agita a ta durante | h. Esta mezcla se trata
con NalHCOx acuoso al 10% (200 pl) y después se concentra al vacio para producir éster

metilico del 4cido (5-fluoro-1H-indol-3-il)-acético. que se usa en la signiente etapa sin

-
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purificacion adicional. MS: 208 (M+H): '"H RMN (300 MHz, CD-OD}): 8 3.68 (s, 3H), 3.72
(s. 2H). 6.86 (m. 1H). 7.16 (m, 1H), 7,21 (s, [H), 7.28 (m, 1H).

Etapa 2: El éster metilico del dcido (S-fluoro-1H-indol-3-il)-acético anterior se disuelve en
THF (40 ml), se enfria a 0°C v se trata con MeMgBr (18.5 ml. 26 mmol, 1,4 M en
PhMe/THF (3:1)). La mezcla se agita a ta durante 12 h. Se aiiade mas cantidad de MeMgBr
(5 ml. 7 mmol) y la mezcla se agita a ta durante 6 h. La mezcla se vierte sobre hielo/agua. se
extrae con EtOAc (100 ml), se seca (Na,SO,). se filtra y se concentra al vacio. Ef residuo se

purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 20% - 70% en heptano

para producir 1-(S-fluoro-1H-indol-3-il)-2-metil-propan-2-ol (0,65 g. 60%). MS: 208
(M+H): 'H RMN (300 MHz, CDCly): 8 1,28 (s, 6H), 2.87 (s. 2H). 6.94 (m, 1H). 7.14 (m.
1H). 7,26-7,30 (m. 2H),

Etapa 3: Una solucion de 1-(S-fluoro-H-indol-3-il)-2-metil-propan-2-ol (207 mg. 1 mmol)

en DMF (10 ml) se enfria a 0°C, se trata con NaH (600 mg. 15 mmol, al 60% en aceite
mineral) y se agita durante 30 min. Se aiade en porciones H;NOSO:H (565 mg. S mmol) y
la mezcla se calienta a ta durante 2 h. La mezcla se diluye con EtOAc¢ (100 m), se inactiva
con agua. se extrae con EtOAc. se seca (Na,SOy). se filtra y se concentra al vacio para

producir 1-([-amino-5-fluoroindol-3-if)-2-metil-propan-2-ol, que se usa en la siguiente etapa

sin purificacion adicional.

Etapa 4: Una solucion de acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (175 mg, 0.8
mmol) en DCM (5 ml) se trata con DMF (20 pl) v CICOCOCT (348 pl. 4 mmol) v se agita a
ta durante 3 h. Se afiade tolueno (10 ml) y la mezcla se concentra al vacio. El residuo se
aiade a una solucién del 1-(1-amino-5-fluoroindol-3-il)-2-metil-propan-2-ol anterior v
NayCOs (1 g) en EtOAC/H,0 (20 ml, 1:1). La mezcla se agita a ta durante 12 h, Después. la
mezcla se diluye con Na,CO; acuoso saturado y se extrae con EtOAc. La capa organica se
separa, se seca (NaS0,), se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con EtOAc al 30% - 50% en heptano para

producir [5-fluoro-3-(2-hidroxi-2-metil-propil)-indol-1-il]-amida del dcida 2-(3-tluoro-fenil)-

pirimidina-S-carboxilico (160 mg. 50%). MS: 423 (M+H); 'H RMN (300 MHz. DMSO-d,):
& 1.14 (s, 6H), 2,77 (s. 2H). 7.03 (m. 1H). 7.33 (s. 1H), 7.35-7.55 (m. 3H). 7,65 (m, TH),
8.21 (m, TH), 8,36 (m, 1H), 9,43 (s, 2H).
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Ejemplo 39
I5-Fluoro-3-(2-hidroai-2-metil-propil)-indol-1-il]-amida del acido 2-(3-tfluoro-fenil)-4-metil-

pirimidina-5-carboxilico

Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico (250 mg, 1.07

mmel) en DCM (10 ml) se enfria a 0°C, se trata con DMF (20 ply v CICOCOC! (280 pl, 3.21

mmol} y se agita a ta durante 20 min. Se anade tolueno (10 ml) y la mezela se concentra al
vacio. El residuo se disuelve en piridina (10 ml) y se trata con DMAP (5 mg) y |-(I-amino-
S-fluorcindol-3-il)-2-metil-propan-2-ol (0,72 mmol). La mezcla se agita a ta durante 12 h,
Después, la mezcla se diluye con Na,COj acuoso saturado v se extrae con EtOAc. La capa
orgdnica se separa, se seca {Na,SO,), se filtra y se concentra al vacio. El residuo se purifica
por cromatografia sobre gel de silice eluyendo con EtOAc al 20% - 60°% en heptano para
producir [S-fluoro-3-(2-hidroxi-2-metil-propil }-indol-1-il]-amida del dcido 2-(3-fluoro-fenil)-

4-metil-pirimidina-5-carboxilico (218 mg, 70%). MS: 437 (M+H); 'H RMN (300 MHz,

DMSO-d.): 8 1,14 (s, 6H). 2,77 (s, 2H), 3.29 (s, 3H), 7,03 (m. 1H), 7.37 (s, 1H). 7.35-7.55
{m. 3H), 7.65 (m, 1H), 8.19 (m. tH), 8.34 (m, 1H). 9.22 (s, 1H).

Ejemplo 40

[5-Fluoro-3-(2-hidroxi-2-metil-propiD-indol-1-il]-amida  del dcido  4-metil-2-piridin-2-il-

pirimidina-5-carboxilica

OH
/ /
M\ “j_f 7
§C=Nr_<h / N—N\\\ :
‘\\//]\ -

Una solucion de acido $-metil-2-piridin-2-il-pirimidina-3-carboxilico (748 mg. 3,48 mmol)
en DMF (30 ml) se trata con HATU (1,3 ¢, 3,48 mmol) y DIPEA (1.2 ml, 6.96 mmol) y la
mezcla se agita a ta durante 30 min. Se afiade [-( lI-amino-3-fluoroindol-3-il)-2-metil-propan-
2-01 (2.9 mmol) y la mezcla se agita a 80°C durante 12 h. La mezcla se diluye con EtOAc, se
lava con NH,Cl acuose saturado y NaxCO, acuoso saturado., se seca (Na:S0y), se filtra y se

concentra al vacio para producir [3-fluoro-3-(2-hidroxi-2-metil-propil}-indol-1-il]-amida del

10
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dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (990 mg, 81%). MS: 420 (M+H). 'H
RMN (300 MHz, DMSO-dg): 8 1.13 (s, 6H). 2,75 (s, 2H), 2.85 (s, 3H). 6,84 (m, TH). 7,24
{m, TH). 7.37 (m. THY 7,53 (m. LHD, 7.95 (s, [HY, 7.98 (m. TH)Y. 8,44 (m, 1H). 8,76 (m. 1H),
9,15 (s, 1H).

Ejemplo 41

(3-ciano-5-fluoro-indol- | -i)-amida __del dcido  2-(3-fluoro-fenil)-4-metil-pirimidina-3-

:/ 0 7
& \ﬂ /=
= N N—N_ |
F /\EJ
}/\‘F

Una solucién de (5-flucro-indol-1-il)-amida del acido 2-(3-tluoro-fenil)-4-metil-pirimidina-
S-carboxilico (300 mg. 0.82 mmol} en THF (8 ml) se enfria a 0°C, se trata con isocianato de
clorosulfonilo (86 1, 0,99 mmol) y la mezcla se agita a ta durante | h. La mezcla se trata
con EGN (138 pl, 0,99 mmol) y se agita durante 1 [i. La mezcla se diluye con salmuera y se
extrae con EtOAc. La capa organica se separa, se seca {Na,SOy), se filtra y se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluvendo con EtOAc al

25% - 35% en heptano para producir (3-ciano-S-fluoro-indel-1-il)-amida del acido 2-(3-

fluoro-fenil)-4-metil-pirimidina-5-carboxilico (120 mg. 38%). MS: 390 (M+H): 'H RMN
{300 MHz, DMSO-d,.): 8278 (s, 3H), 7.32 (m. 1H). 7.46 (m, 1H). 7.55 (m, 1H), 7.66 (m.
THY. 7,77 (i, TH), 8,20 (m, [H), 8,35 (m, 1H), 8.65 (s, TH), 9,28 (s, IH).

Ejemplo 42

[6-Fluoro-3-( | H-tetrazol-5-il-indal-1-ill-amida  del  dcido 2-(3-fluoro-fenil)-4-metil-

pirimidina-3-carboxilico

Una solucidn de (3-ciano-5-fluoro-indol-1-it)-amida de! acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico (120 mg, 0.31 mmol). TMSN. (62 ul. 0,465 mmol) y TBAF (0,155
pl. 0,155 mmol, 1 M en THF) en tolueno (3 ml) se calienta a 80°C durante 18 h. La mezela

se enfria, se diluye con EtOAc y se lava con HC1 1 M. La capa orgdnica se extrae con
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Na,COs. La capa acuosa se acidifica a un valor de pH de ~3 con HCl acuoso 3 N y se extrae
con EtOAc. La capa orgéanica se separa, se seca (Na,SOy), se filtra y se concentra al vacio
para producir [S-fluoro-3-(1 H-tetrazol-3-il}-indol-1-il]-amida del dcido 2-(3-fluore-fenil)-4-
metil-pirimidina-S-carboxilico (100 mg, 75%). MS: 433 (M+H); '"H RMN (300 MHz
DMSO-d,): 8 2,81 (s, 3H). 7,28 (m, YH)Y, 7.47 (m, 1HD. 7,67 (m, TH). 7.73 (m, 1H), 8.01 (m,
1H), 8,21 (m, 1H), 8,33 (m, 1H), 8,36 (s, IH), 9.33 (s, TH). Clsp = 5 nM.

Ejemplo 43

[1.2 4]Triazol-4-ilamida del acido 2-fenil-pirimidina-3-carboxilico

A una solucion de acido 2-fenil-pirimidina-5-carboxilico (300 mg, 1,5 mmol) en DCM (10
ml} se le afaden !-[3-(dimetilamino)propil-3-etilcarbodiimida (316 mg. 1,65 mmol) y N-
hidroxibenzotriazol (223 mg, 1.65 mmel} a ta y la mezcla se agita durante 10 min. Se aiade
d-amino-4H-1.2.4-triazol (252 mg, 3 mmol) ¥ la mezcla se agita a ta durante 3 dias. El
precipitado resultante se filtra, se lava con DCM y agua y se seca en una estufa de vacio a

40°C durante una noche para producir [1,2.4]triazol-4-ilamida del acido 2-fenil-pirimidina-5-

carboxilico (270 mg) en forma de un solido. MS: 267 (M+H); 'H RMN (300 Mz, DMSO):
0 =759 (m, 3H). 8.50 (d, 2H), 8,84 (s, 2H), 9,36 (s. 2H). Clso = 262,5 nM.

Ejemplo 44

Piperidin-1-ilamida del dcido 2-fenil-pirimidina-5-carboxilico
= N—N
H

Método A: A una solucion de dcido 2-fenil-pirimidina-3-carboxilico (150 mg. 075 mmol) en

DCM (10 ml) se le afiaden 1-[3-(dimetilamino)propil-3-etilcarboditmida (158 myg, 0,83
mmol) y N-hidroxibenzotriazol (112 mg, 0,83 mmol) a ta y la mezcla se agita durante 10
min. Se ailade 1-aminopiperidina (150 mg, 1,5 mmol). La mezcla se agita a ta durante una
noche. La mezcla se fava con HCI acuoso 2 N (5 ml), NaHCO; acuoso saturado (5 ml) v
agua (5 ml), se seca (Na.SQ,), se filtra y se concentra al vacio. El residuo se purifica por

cromatografia sobre gel de silice efuyendo con EtOAc al 10% en heptano para producir
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piperidin-1-ilamida del acido 2-fenil-pirimidina-S-carboxilico (125 mg) en forma de un

solido. MS: 290 (M+H). +

Método B: Siguiendo procedintientos similares a los del Ejemplo 127 pero sustituyendo éster
metilico del acido 3-{3-amino-24-dioxo-1.2,3 d-tetrahidro-pirimidin-5-propiénico  por

piperidin-1-ilamina, se prepara piperidin-1-il-amida_del dcido 2-fenil-pirimidina-3-

carboxilico (72%) en forma de un sélido. MS: 283 (M+H): '"H RMN (300 MHz, CDCl,): &
1,35-1.98 (m, 6H). 2,20-3.60 (m. 4H). 6.60-7.17 (d. N-H), 7.52 (s, 3H). 8,52 (s. 2H). 9.07-
9.39 (d. 2H).

Ejemplo 45

N’-(2-Fluoro-fenil)-hidrazida del dcido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 44, pero sustituyendo |-

aminopiperidina por (2-fluoro-fenil)-hidrazina, se prepara N'-(2-fluoro-fenil)-hidrazida del

acido 2-fenil-pirimidina-S-carboxilico en forma de un sdlido. MS: 309 (M+H): '"H RMN

(300 MHz. CDCl): 8 6.68 (ancho, TH), 6.87 (m, 1H), 7.04 {m, 3H), 7.51 (m, 3H), 8.51 (m,
2H). 9,36 (s. 2H), 10,65 (ancho, TH). Clgy = 12 nM.

Ejemplo 46

N-Etil-N"-tolil-hidrazida del acide 2-fenil-pirimidina-5-carboxjlico

Sadact

Siguiendo procedimientos similares a los del Ejemplo 44, pero sustituyendo 1-

aminopiperidina por N-etil-N-para-tolil-hidrazina, se prepara N -etil-N’~tolil-hidrazida del

acido 2-fenil-pirimidina-S-carboxilico en forma de un solido. MS: 333 (M+H). '"H RMN

(300 MHz, CDCly): 6 = 0.87 (t, 1H) 111 (1. 2H), 1.28 (t. 3H). 2.28 (d. 3H), 3.46 {c, IH).
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3,65 (¢, TH). 6.84 (d. 1H), 6.94 (d. 1H). 7.10 (. 2H). 7.52 (m. 3H). 8.47 (m, 2H). 9,12 (s,
1HO, 9.23 (s, 1H).

Ejemplo 47

(3-Oxo-morfolin-34-il)-amida de! acido 2-fenil-pirimidina-3-carboxilica
0 F\o
N
N N \[H
| H
b 0]
N

Siguiendo procedimientos similares a los del Ejemplo 44. pero sustituyendo 1-

aminopiperidina por 4-amino-morfolin-3-ona, se prepara (3-oxo-morfolin-4-il)-amida_del

acido 2-fenil-pirimidina-5-carboxilico en forma de un solido. MS; 299 (M+H); 'H RMN

(300 MHz. DMSO): & = 3.66 (m, 2H), 4.00 tm, 2H). 4.26 (s, 2H). 7,60 (m, 3H), 8,47 (m.
2H). 9.29 (5. 2H). 11.27 (s, LH). Clsy = 55 nM.

Ejemplo 48

[4-(2-Hidroxi-etil)-piperazin-1-ill-amida  del  decido  2-(5-metil-[ 1,2 4]oxadiazel-3-i1)-

pirgmidina-S-carboxilico
N N (@]
\f 7 N
O\NHN}{N N N
HON oy

Etapa 1: A una solucidn del éster metilico del acido 2-metilsulfanil-pirimidina-5-carboxilico

F(1 g, 5.43 mmol) en DCM (60 ml) se le anade en porciones MCPBA (2.81 g, 16,29 mmol)
a ta. La solucidn resultante se agita a ta durante una noche. Se ailade una solucién de
Na:S>0: (1.6 g) en agua (60 ml). La mezcla se agita a ta durante 20 min. La capa se separa y
la capa de agua se extrae con DCM (2 x 20 ml). La capa de DCM combinada se lava con
NaHCO; saturado (3 » 20 ml), se seca (Na.SOy). se filtra y se concentra al vacio para

producir éster metilico del acido 2-metanosulfonil-pirimidina-3-carboxilico en forma de un

solido (1.05 g. 90%). MS: 217 (M+H); "H RMN (300 MHz, CDClz): 8 3.41 (s. 3H). 4,06 (s,
3H). 044 (s, 2H).

Etapa 2: A una solucion del éster metilico del acido 2-metanosulfonil-pirimidina-5-
carboxilico 2 (2,5 g, 11,56 mmol) en DCM (30 ml) se le aiiade lentamente una solucion de

cianuro de tetrabutilamonio (3,1 g, 11,56 mmol) en agua (30 ml) a ta. La mezcla se agita
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%



Tl

4]

¥4

-92-

durante 80 min. La mezcla se lava con agua (2 x 20 ml). se seca (Na,S0Oy), se filtra y se

concentra al vacio. El residuo se purifica por cromatografia en columna eluyendo con EtOAc

al 5-60% en heptano para producir éster metilico del dcido 2-ciano-pirimidina-5-carboxilico
(1,16 . 61%]) en forma de un sdlido. MS: 164 (M+H), 'H RMN (300 MHz, CDCls): 6 .05
(5. 3H). 9.37 (s. 2H).

Etapa 3: A una solucion del éster metilico del dcido 2-ciano-pirimidina-5-carboxilico 3 (1 g,
6.13 mmol) en MeOH (20 ml) a ta se le afiaden clorhidrato de hidroxilamina (0,64 g, 9.2
mmol) y acetato sodico (0,76 g. 9.2 mmol). La mezcla resultante se calienta a retlujo durante
2 horas. La mezcla se enfria a ta y se concentra al vacio. Al residuo se le afiade agua (30 mt)
y el sélido se filtra v se Tava dos veces con agua. El sélido se seca en una estufa de vacio

durante una noche para producir éster metilico del acido 2-(N-hidroxicarbamimidoil)-

pirimidina-3-carboxilico (1,09 g, 91%) en forma de un sélido. MS: 197 (M+H).

Etapa 41 A una solucion de éster metilico del dcido 2-(N-hidroxicarbamimidoil)-pirimidina-
S-carboxilico (900 mg. 4.59 mmol) en piridina (15 ml) se le afade gota a gota cloruro de
acettlo (432 mg, 5,5 mmol). La solucidn resultante se agita a ta durante 1 hora v se calienta a
reflujo durante 3 h. La solucién se enfria a ta y se concentra ai vacio. Al residuo se le afiade
agua (30 ml) y la mezcla se extrae con EtOAc (3 x 20 ml). La capa organica combinada se
lava con NaHCO; saturado, se seca (Na,SOy). se filtra v se concentra al vacio para producir

ester metilico del 4cido 2-(5-metil-[1.2.3]oxadiazo-3-il}-pivimidina-5-carboxilico (900 mg,

89%) en forma de un solido. MS: 221 (M+H).

Etapa 50 A wna solucién de éster metilico del dcido 2-(3-metil-[ 1.2 3Joxadiazo-3-il)-
pirimidina-S-carboxilico {900 mg) en MeOH (20 mi) se le anade una solucién de LiOH (100
mg) en agua (20 ml) a 0°C. El bafio de hiclo se retira y la mezela se agita durante 10 min
mas. El disolvente se evapora y se anade agua (20 ml). La solucion de agua se lava con éter
(2 x 20 mD) y se acidifica con HC1 2 N a un valor de pH de ~3. E| precipitado resultante se

filtra, se lava con agua y se seca en una estufa de vacio durante una noche para producir

acido 2-(S-metil-[1.2 4]oxadiazol-3-il)-pirimidina-3-carboxilico (350 mg, 37%) en forma de

un solido. MS: 207 (M+H); 'H RMN (300 MHz, DMSO-d.): & 2.73 (s. 3H), 9.39 (5, 2H).

Etapa 6: Siguiendo procedimientos similares a los del Ejemplo 44, pero sustituvendo 4eido
2-fenil-pirimidina-5-carboxilico  por Acido 2-(5-metil-[ 1.2 4]Joxadiazol-3-il)-pirimidina-5-

carboxilico. y sustituyendo 1-aminopiperidina por 2-(3-amino-piperazin-1-il)-etanol, se

5S>
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prepara [4-(2-hidroxi-etil)-piperazin-1-il]-amida del acido 2~(3-metil-[1,2.4]Joxadiazol-3-il)-

pirimidina-S-carboxilico en forma de un sélido. MS: 334 (M+H). Cl;, =461 nM.

Ejemplo 49

Morfolin-d-ilamida del dcido 2-(5-metil-[1.2.Hoxadiazol-3-i1)-pirimidina-5-carboxilico
YN N
e
N N—N (o]
H /s

Siguiendo procedimientos similares a los del Ejemplo 44, pero sustituyendo acido 2-fenil-

pirinidina-5-carboxilico  por  acido  2-(5-metil-[1.2,4]oxadiazol-3-il)-pirimidina-5-
carboxitico, v sustituvendo 1-aminopiperidina por morfolina-4-ilamina. se prepara morfolin-
4-ilamida del dcido 2-(5-metil-[1.2.4]oxadiazol-3-i])-pirimidina-5-carboxilico en forma de

un sélido. MS: 291 (M+H).

Ejemplo 50 -

Marfolin-4-ilamida del dcido 2-benzoil-pirimidina-S-carboxilico

O

o
Etapa 1: Se disuelve S-bromo-2-cloropirimidina (7,51 g, 38.83 mmol) en DMSO (20 ml) v se
7.77 mmol) en DMSO (10 mly y agua (20 ml). La mezcla se agita a ta durante una noche y
después se aflade agua (100 ml). La mezcla se extrae con éter (3 x 100 ml). La capa organica
combinada se seca (Na,SO,), se filtra ¥ se concentra al vacio para producir 5-bromo-

pirimidina-2-carbonitrilo (6.28 g, 88%) en forma de un sdlida. MS: 184 (M+H).

Etapa 2: Se disuelve S-bromo-pirimidina-2-carbonitrilo (2.5 . 13.59 mmol) en éter (30 ml) y
se afiade gota a gota PhMgBr (solucion en éter 3, 13.59 mmol, -1.53 ml) a ta. La mezcla se
calienta a reflujo durante 3 h en una atmasfera de N, y después se enfiia a ta. Se anade THF
(30 ml) seguido de la adicion de HCY acuoso 2 N (10 ml}). La solucién resultante se agita a ta
durante 30 min y se afade agua (30 ml). La capa acuosa se extrae con EtOAc {(3x20ml). La
capa organica combinada se lava con NaHCO; acuoso saturado (15 ml}, se seca (Na-SQy), se

filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice

DAt
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eluyendo con EtOAc al 70% en heptano para producir (5-bromo-pirimidina-2-il)-lenil-

metanona (3.01 g, 84%) en forma de un sélido. MS: 264 (M+H).

Etapa 3: Se disuelve (5-bromo-pirimidina-2-ih-fenil-metanona (1.6 g, 6,08 mmol) en
dimetilacetamida (20 ml) y se aflade hexacianoferrato potasico (I} trihidrato (0.57 g, 1,34
mmal). seguido de Na;CO; (0.64 g, 6,08 mmol) y acetato de paladio (11) (68 mg, 0.3 mmol).
La mezcla se caltenta a 150°C en una atmdsfera de N» durante 3 h y después se enfria a ta. Se
anade EtOAc¢ (30 ml) y la mezcla se filtra. El filtrado se lava con agua (2 x 15 ml) y NH,OH
acuoso al 5% (15 ml), se seca (Na-SOy). se filtra y se concentra al vacio. El residuo se
purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 70% en heptano para
producir 2-benzoil-pirimidina-3-carbonitrilo (0,53 g, 42%) en forma de un solido. MS: 210

(M+H).

Etapa 4: Se suspende 2-benzoil-pirimidina-S-carbonitrilo (500 mg. 2,39 mmal) en MeOH (5
ml) y se afade en una porcion una solucidn de KOH (148 mg, 2,63 mmol) en agua (5 ml) a
0°C. La mezcla se agita a 0°C durante 25 min y después se acidifica con HCl acuoso 2 N a un
valor de pH de ~3. El MeOH se evapora al vacio y el residuo se extrae con DCM (2x 5 ml).
La capa orgdnica combinada se seca (NaySO,), se filtra y se concentra al vacio para producir

éster metilico del acido 2-benzoil-pirimidina-S-carboxilico (500 mg. 86%) en forma de un

aceite. MS: 243 (M+H); TH RMN (300 MHz, CDCl,): 6 4,05 (s, 3H), 7.50 (m, 2H). 7,65 (m,
1H). 8.01 {m, 2H), 9,46 (s. 2H).

Etapa 5: Se disuelve éster metilica del dcido 2-benzoil-pirimidina-5-carboxilico (420 mg,
[.73 mmol) en THF (5 ml) y se afiade en una porcidn una solucion de LiOH (46 mg, 1.9]
mmol) en agua (5 ml) a 0°C. La mezcla se agita a 0°C durante 60 min. Fl THF se evapora al
vacio y el residuo se diluye con agua (5 ml) y se lava con éter (10 ml). La capa acuosa se
acidifica con HCl acuoso 2 N a un valor de pH de ~3. El precipitado resultante se recoge por
filtracion, se lava tres veces con agua v se seca en una estufa de vacio durante una noche

para producir dcido 2-benzoil-pirimidina-3-carboxilico (260 mg, 66%). MS: 229 (M+H); 'H

RMN (300 MHz, DMSO): & 7.60 (m. 3H), 7,73 (m. 1H), 7.85 (m, 2H), 9.4 (s. 1H).

Etapa 6: Se disuelve dcido 2-benzoil-pirimidina-S-carboxilico (50 mg. 0.22 mmol) en DCM
anhidro (5 ml) y se afiade una solucién 2 M de cloruro de oxalilo (0,26 mmol, 0,13 ml) en
DCM a ta seguido de una gota de DMF. La mezcla se apita a ta durante 2 |y y después se

concentra al vacio. El residuo se disuelve en DCM (5 ml) y se afiade morfolina-4-ilamina




-95-

(0,24 mmol, 25 mg), seguido de DIPEA (0.44 mmol. 57 mg). La mezcla de reaccion se agita
a ta durante una noche v después se concentra al vacio. El residuo se purifica por
cromatografia en columna sobre gel de silice eluyendo con MeOH al 10% en DCM para
producir morfolin-4-ilamida del acido 2-benzoil-pirimidina-5-carboxilico (42 mg) en forma

de un sélido. MS: 313 (M+H). Clsy = 342 nM.

Eiemplo 51

[4-(2-Hidroxi-etil)-piperazin-1-il]-amida del acido 2-benzoil-pirimidina-S-carboxilico

O/\/

0
_N
N™ ™= N
[ H
~
N
0

Siguiendo procedimientos similares a los del Ejemplo 49, etapa 6, pero sustituyendo

morfolina-4-ilamina por 2-(4-amino-piperazin-1-ih-etanol. se prepara [4-(2-hidroxi-etil)-
piperazin-I-il]-amida del acido 2-benzoil-pirimidina-5-carboxilico en forma de un sélido.
MS: 356 (M+H). Clsy = 665 nM.

Ejemplo 52

N’-Metil-N’-[5-trifluorometil-piridin-2-il]-hidrazida  del acido  2-fenil-pirimidina-5-

carboxilico
T
N EANPLN
Ho |l
N o
N ~

A una solucion de 4cido 2-fenil-pirimidina-5-carboxilico (100 mg, 0,52 mmol), 1-
hidroxibenzotriazol (77 mg. 0,57 mmol), 1-[3-(dimetilamino)propil-3-etilcarbodiimida (111
mg. 0.57 mmel) y DIPEA (0,57 mmol) en DCM (5 ml) se le afiade N-mettl-N-(5-
trifluorometil-piridin-2-il)-hidrazina (109 myg, 0,57 mmol). La mezcla de reaccion se agita a
ta durante 18 horas y después se concentra. El residuo se purifica por cromatografia sobre gel
de silice eluyendo con EtOAc al 10-75% en heptano para producir N’-metil-N*-[5-

trifluorometil-piridin-2-il]-hidrazida del dcido 2-fenil-pirimidina-S-carboxilico en forma de

un solido (189 mg). MS: 374 (M+H). '"H RMN (300 MHz. CDCla): 8 3.54 (s, 3H), 6.82 (d,
IH), 7,53-7,59 (m. 3H), 7,74 (d, 1H). 8,45 (d. 2H), 8.53 (d, 2H), 9.25 (5. 2H). Cls; = 100 nM.
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N*-Metil-N’-[4-trilluorometil-piridin-2-il]-hidrazida __ del acido  2-fenil-pirimidina-3-

carboxilico

N/

> A F
N

Siguiendo procedimientos simifares a los del Ejemplo 52, pero sustituyendo N-metil-N-(5-
trifluorometil-piridin-2-iD-hidrazina por N-metil-N-(4-trifluorometil-pinidin-2-il)-hidrazina

(109 mg, 0,57 mmol), se prepara N'-metil-N"-[4-trifluorometil-piridin-2-il]-hidrazida del

dcido_2-fenil-pirimidina-5-carboxilico en forma de un solido. MS: 374 (M+H). '"H RMN

(300 MHz, CDCh): 8 3.54 (s, 3H), 6.95 (m. 2H), 7.50-7.68 (m. 3H). 8.35 (d. 1H), 8.4 (s,
1H), 8,52 (d, 2H), 9.26 (s, 2H).

Ejemplo 34

N’-Piridin-2-il-hidrazida del acido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 52, pero sustituyendo N-metil-N-(5-
trifluorometil-piridin-2-il)-hidrazina por 2-hidrazinopiridina (54 mg, 0,52 mmol), se prepara

N -piridin-2-il-hidrazida del dcido 2-fenil-pirimidina-3-carboxilico en forma de un sélido (56

myg). MS: 292 (M+H); 'H RMN (300 MHz, DMSO-d,): & 6,72-6,8 (m, 2H), 7.53-7.62 (m,
4H), 8,00 (m, 2H), 8,48 (d, 2H). 8,62 (s, 1H). 9,34 (s. 2H).

Ejemplo 55

N'-(2-Cloro-fenil)-hidrazida del dcido 2-tenil-pirimidina-5-carboxilico

Cl
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Siguiendo procedimientos similares a los del Ejemplo 52, pero sustituyendo N-metil-N-(5-
trifluorometil-piridin-2-il)-hidrazina por hidrocloruro de 2-clorofenilhidrazina (93 mg, 0,52

mmol). y usando 1,14 mmol de DIPEA, se prepara N'-(2-cloro-fenil)-hidrazida del icido 2-

fenil-pirimidina-S-carboxilico en forma de un sélide (65 mg). MS: 325 (M+H): 'H RMN
(300 MHz, CDCLY: 8 6.65-6,75 (m. 2H), 6.90-7,05 {m, 2H). 7,25 (1, 1H). 7.39 (d. 1), 7,58
(m, 3H), 8 (s. IH), 8,55 (d, 2H), 9.25 (s, 2H).

Ejemplo 56

N -(2-Oxo-piperidin-1-il}-amida del dcido 2-fenil-pirimidina-5-carboxilico

Etapa 1: Una mezcla de 5-bromovalerato de metilo (3 g, 15,4 mmol) e hidrazina hidrato
(55%, 15,4 mmol) en MeOH (50 ml) se agita a ta durante 18 h. Se afiade una solucion de
NaOMe (15.4 mmol) en MeOH (10 mD) y la mezcla de reaccion se agita a ta durante 18 h. La
mezcla de reaccion se concentra al vacio. El residuo se tritura con MeOH frio y después se
filtra. El filtrado se concentra al vacfo. El residuo se pone en una columna SCX (10 g) y la
columna se lava con MeOH (3 x 20 ml). El producto se eluye con amoniaco 7 M en MeOlH

para producir 1-amino-piperidin-2-ona en forma de un aceite. MS: 137 (M+Na).

Etapa 2: A una solucion de acido 2-fenil-pirimidina-5-carboxilico (100 mg. 0,52 mmol), |-
hidroxibenzotriazol (77 mg, 0,57 mmol), 1-[3-(dimetilamino)propil-3-etilcarbodiimida (111
mg. 0,57 mmol) y DIPEA (0,57 mimol) en DCM (5 ml) se le anade 1-amino-piperidin-2-ona
(64 mg. 0,57 mmol) y Ta mezcla se agita a ta durante 18 h. Se ailade DCM (15 ml) y la
mezcla se lava con HCI acuoso 0.5 N (25 ml) v salmuera, se seca (Na.SO, ), se filtra y se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con

EtOAc al 50-100% en heptano para producir N -(2-oxo-piperidin-1-il)}-amida del dcido 2-

fenil-pirimidina-5-carboxilico (20 mg) en forma de un sélido. MS: 297 (M+H); '"H RMN

(300 MHz, CDCL): & 1,96-2.10 (m, 4FD). 2.60 (t, 2H). 3.77 (1, 2HD, 7.51-7.56 (m, 3H), 8,51
(d, 2H), 9,02 (s a. 1H), 946 (s, 2H). Clsy = 55 nM.
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Ejemplo 57

N -Ciclohexil-N"-metil-hidrazida del dcida 2-fenil-pirimidina-S-carboxilico
T
ISR RS
o

Siguiendo procedimientos similares a los del Ejemplo 32, pero sustituyendo N-metil-N-(5-

trifluorometil-piridin-2-il)-hidrazina por hidrocloruro de N-metil-N-ciclohexil-hidrazina (72

mg. 0,44 mmol), y usandoe 0.88 mmol de DIPEA, se prepara N’'-ciclohexil-N'-metil-

hidrazida del dcido 2-fenil-pirimidina-S-carboxitico en forma de un solido (40 mg). MS: 311

(M+H); 'H RMN (300 MHz, DMSO-d,): 8 0,9-1,35 (m, 5FD, 1,60-1,95 (m, 61, 3,25 (s, 3H)
7.53-7,62 (m, 3H). 8,09 (m. 2H), 9,09 (5. 2H). Clsg = 146,5 nM,

Ejemplo 58

N’-Morfolin-4-il-amida del acido 2-fenoxi-pirimidina-5-carhoxilico

N= N
| H
©\O/l\\N

Etapa 1: A una selucion del éster metilico del dcido 2-metilsulfanil-pirimidina-5-carboxilico

(1 g. 5,43 mmol) en DCM (60 nmil) se le anade en porciones MCPBA (2,81 g, 16.29 mmol) a
ta. La solucion resultante se agita a ta durante una noche. Se aade una solucién de Na»$»0;,
(1.6 g) en agua (60 ml). La mezcla se agita a ta durante 20 min. La capa organica y la capa
acuosa se separan, y la capa acuosa se extrae con DCM (2 x 20 mi). La capa orgdnica
combinada se Java con NaHCO; acuoso saturado (3 x 20 ml). se seca (Na>SOy), se filtra y se

concentra al vacio para producir éster_metilico del dcido_2-metanosulfonil-pirimidina-5-

carboxilico (1,05 g. 90%) en forma de un solido. MS: 217 (M+H); 'H RMN (300 MHz,
CDCL): 8 3,41 (s, 3M). 4,06 (s. 3H). 9,44 (s, 2H).

Etapa 2: A una solucién de éster metilico del acido 2-metanosulfonil-pirimidina-5-
carboxilico (0,8 g. 3,7 mmol) en NMP (3 ml) se le afiade fenéxido sodico trihidrato (0,68 g,
4 mmol). La mezcla se calienta a 100°C en un Microondas Biotage durante 60 seg. La
reaccidn se vierte en agua y ¢l precipitado se recoge por filtracién y se seca para producir

¢ster metilico del icido 2-fenoxi-pirimidina-5-carboxilico (0.56 g. 66%) en forma de un
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solido. MS: 231 (M+H); '"H RMN (300 MHz, CDC1): & 4,75 (5. 3H). 7.19-733 (m, 3H),
7.46 (t. 2H) 9,10 (s. 2H).

Etapa 3: A una solucion de éster metilico del acido 2-fenoxi-pirimidina-5-carboxilico (0,5 g,
2.17 mmol) en THF (10 ml) y agua (5 ml) se le anade LiOH (105 mg. 4,35 mmol). La
reaccion se agita a 0°C durante | h. E] THF se evapora y el residuo acuoso se lava con éter y
se acidifica con HCl acuoso 2 M. El precipitado resultante se filtra y se seca para producir
acido 2-lenoxi-pirimidina-3-carboxilico (0,34 g. 73%) en forma de un sélido. MS: 217

(M+HY, 'H RMN (300 MHz, CDCl3): & 7.20-7.35 (m. 3H). 7,47 (t, 2H) 9.16 (s, 2H).

Etapa 4: A una solucién de acido 2-fenoxi-pirimidina-S-carboxilico (60 mg, 0,28 mmol} en
DCM (5 m) se le afiaden cloruro de oxalilo (2M en DCM (0,15 ml, 0.29 mmol) y | gota de
DMF. La reaccion se agita a ta durante |1 h y despues se concentra al vacio. El residuo se
disuelve en DCM (3 ml);' se afiaden DIPEA (53 ul, 0.3 mmol} y 4-amino-morfolina (30 pl,
0,3 mmol}. La reaccion se agita a ta durante 18 h y después se afiaden agua y DCM. La capa
orgdnica se separa, se seca (Na,SQy), se filtra y se concentra al vacio. El residuo se purifica
por cromatografia sobre gel de silice eluyendo con EtOAc al 20-100% en heptano para

producir N’-morfolin-4-il-amida del acido 2-feniloxi-pirimidina-5-carboxilico {20 mg) en

forma de un solido. MS: 301 (M+H): '"H RMN (300 MHz, CDCL): § 2,85-3.05 (m, JHY,
3.75-3.95 (m, 4H). 7.18-7,35 (m, 3H), 7.45 (1, 2H), 8.95 (s. 2H). Cl;; = 227 nM.

Ejemplo 59

(6-Metil-3-0x0-2,5-dihidro-3H-{1.2 d)triazin-4-i)-amida _ del dcido  2-(3-metori-fenil)-

pirimidina-5-carboxilico

i KLfr
~N NH
il
| j* T
0 i x \N (0]
=

Etapa 1: Se ponen en un tubo de vidrio éster metilico del acido 2-metilsulfanil-pirimidina-5-
carboxilico (323 mg, 1,75 mmol). tiofeno-2-carboxilato de cobre (I) (501 mg, 2,63 mmol),
tetraquis(trifenilfosfina)paladio (0) (202 mg, 0,175 mmol) v acido 3-metoxifenilborénico
(400 mg, 2,63 mmol), se evactia, se rellena con Na, se afiade THF anhidro (6 ml) y se
calienta durante una noche a 85°C después de cerrarlo con un tapén. La reaccidn se entria a

ta, se diluye con EtOAc y se afiade hidroxido de amonio. La capa organica se separa, se seca

1l
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(MgSQ,), se filra y se concentra al vacio. El residuo se purifica por cromatogratia

ultrarrapida sobre gel de silice para producir éster metilico del acido 2-(3-metoxi-fenil)-
pirimidina-5-carboxilico (152 mg) en forma de un polvo. MS: 245 (M+H); 'H RMN
(CDCl;): & 4.00 (s, 3H). 4.82 (d, 2H), 7.55 (m, 2H), 8,46 (m, 1H}, 8,53 (s. 1H), 9.33 (s. 2H).

Etapa 2: Una mezcla de éster metilico del acido 2-(3-metoxi-fenil)-pirimidina-3-carboxilico
(145 mg, 0,59 mmol), hidroxido de litio monohidrato (49.5 mg, 1,18 mmol), MeOH (1,5 ml),
agua (1.5 ml) y THF (1,5 ml) se agita a ta durante 3,5 h. La mezcla de reaccion se concentra
y se aifaden agua (1 ml) y FIC] acuoso | N (1,2 ml). El producto preciﬁimdo se filtra y se
seca para producir dcide 2-(3-metoxi-fenil)-pirimidina-5-carboxilico (140 mg). MS; 23]
(M+H): '"H RMN (DMSO-d6): 8 4,62 (s, 3H), 7,54 (m, 2H). 8,14 (s. 1H). 8,34 (m. 1H). 8.46
(s, 1H), 930 (s, 2H).

Etapa 3: Una mezcla de dcido 2-(3-metoxi-fenil)-pirimidina-3-carboxilico (135 mg, 0,58
mmol). 4-amino-6-metil-4.5-dihidro-2H-[1.2,4]triazin-3-ona (76 mg. 0,58 mmol), DMTMM
(171 mg, 0,6 mmol) y DMF (3 ml) se agita a ta durante 2 dias, Se afiade agua (3 ml) y el

producto precipitado se filtra, se lava con agua y se seca para producir (6-metil-3-0x0-2.5-

dihidro-3H-[1,2.4]triazind-il)-amida_del #4cido 2-(3-metoxi-Ffenil)-pirimidina-5-carboxilico
(127 mg). MS: 341 (M+H); 'H RMN (DMSO-d,): & 1,91 (s. 3H), 4.23 (s, 3H). 4.6 (. 2H),
7.53 (m, ZH). 8,34 (m, 1H), 8.46 (s, 1H), 9.27 (s, 2H), 9,97 (s, 1H). 11,08 (s, 1H). Cls, =
174.5 nM.

Ejemplo 60

(2,6-Dimetil-3-ox0-2,5-dihidro-3H-1.2 4-triazina-4-i)-amida del acido 2-tenil-pirimidina-5-

carboxilico

? KLw
P NN
Sy H O
| ==

Etapa 1: A una solucion de 5-metil-3H-1.3,4-oxadiazol-2-ona (5,509 ¢. 55,0 mmal) en
MeOH (40 ml) se le aiiade una solucién al 25% en peso de NaOMe en metanol (12.7 ml,
58,8 mmol). La mezcla se agita a ta durante 15 min y después se concentra al vacio. El
residuo se afiade a una solucidn de bromuro de tetrabutilamonio (0,358 g, 1,08 mmol) y

cloro-acetona (4,6 ml, 54.9 mmol) en CHCL (33 ml) y [a mezcla se calienta a reflujo durante

2%5
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5 h en una atmdsfera de Na.. La mezcla se enfria a ta y se agita durante una noche. La
suspension resultante se filtra y el filtrado se concentra al vacio. El residuo se purifica sobre
una capa de gel de silice, eluyendo con 2:1:1 de heptano:EtOAc:DCM para producir 3-metil-
3-(2-oxo-propil)-3H-1.3.4-oxadiazol-2-ona (7.32 g. 86%) en forma de un sélido cristalino.

MS: 157 (M+H); "H RMN (300 MHz CDCl3) 8 4,46 (s. 2H), 2.27 (s, 3H), 2.21 (5. 3H).

Ctapa 2: A una solucion de 5-metil-3-(2-oxo-propil}-3H-1,3 4-oxadiazol-2-ona (1,518 g,
9.72 mmol) en una mezcla de 2-propanol (8,8 ml) v agua (0,22 ml) se le afiade metil
hidrazina (0.79 ml, 14,6 mmol). La mezcla de reaccion se calienta a reflujo en una atmdsfera
de N durante 4 h y después se afiade una solucién de dcido oxalico (0,273 g, 2,92 mmol) en
2-propanol (4 mI). El precipitado resultante se retira por filtracion. El filtrado se concentra al
vacio y el residuo se disuelve en 2-prapanol (25 mD. La solucién se enfria y se anade Et.0.

El precipitado se recoge por filtracion v se seca para producir N-(2,6-dimetil-3-0x0-2.5-

dihidro-31-1,2 d-triazin-4-il }-acetamida (0.96 g. 54°%) en forma de un sélido cristalino, MS:
185 (M+H): 'H RMN (300 MHz, DMSO-d,) 5 8,28 (s, 1H), 4.18 (s, 2H). 3.28 (s, 3H), 2.02
{s, 3H). 1.95 (s, 2H).

Etapa 3 A una suspension de N-(2.6-dimetil-3-ox0-2,5-dihidro-3H-1,2,4-triazin-4-il)-
acetamida (0,34 g, 1,846 mmol) en MeOH (3 ml) se le afade HCI concentrado (0,25 ml, 2,9
mmol). La mezcla se calienta a reflujo durante 3 h. Después, la mezcla se enfria a 0°C, se
ajusta a un valor de pH de ~12 con NaOH acuoso | M (2.9 ml) y se concentra al vacio. Al
residuo se le afnade CH.CN con agitacion y la mezcla se filtra. El filtrado se concentra al
vacio. Al residuo se le zﬁade CH;CN con agitacion v la mezela se filtra. El filtrado se
concentra al vacio para producir 4-amino-2,6-dimetil-4.5-dihidro-2H-1,2 4-triazin-3-ona
(~100%). MS: 143 (M+H); 'H RMN (300 MHz, DMSO-d,) & 4,6-3,6 {pico ancho, 2H), 4,02
(s. 2H), 3,29 (s, 3H), 1,95 (s, 3H).

Etapa 41 A una solucion de 4-amine-2,6-dimetil-4,5-dihidro-2H-1,2 d-triazin-3-ona (0,219 g,
[.58 mmol) y dcido 2-fenil-pirimidina-5-carboxilico (0,317 g. 1,58 mmol) en DMF seca (10
ml) en una atmosfera de N se le aiiade DMTMM (0,46 2. 1,66 mmol). La mezcla se agita a
ta durante 22 h, después se diluye con EtQAc (70 ml) y se lava sucesivamente con una
solucion acuosa saturada de NaHCO; (2 x 10 ml) y salmuera (10 ml). La fase organica se
seca (MgSQy), se filtra y se concentra al vacio. El residuo se purifica por cromatografia
sobre gel de silice eluyendo con un gradiente de heptano:EtOAc para producir (2.6-dimetil-

3-0x0-2,5-dihidro-3H- 1,2 4-triazin-4-i)-amida del acido 2-fenil-pirimidina-5S-carboxilico en

%c{)“g
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forma de un solido (0.28 g. 55%). MS: 325 (M+H): 'H RMN (300 MHz. DMSO-d,) 9,24
(s, 2H), 8,45 (dd, J =7,7.2.0 Hz, 2 H), 7,52-7.62 (m. 3H), .25 (s, 2H), 3,18 (s, 3H), 1.95 (5,
3H).

Ejemplo 61
(6-terc-Butil-3-ox0-2.5-dihidro-3H-1.2.4-triazina-4-i)-amida del acido 2-fenil-pirimidina-3-

carboxilico

Etapa 1: A una solucidn de S-metil-3H-1,3 4-oxadiazol-2-ona (1,01 g, 10.09 mmol) en
McOH (8 ml) se le aitade una solucion al 25% en peso de NaOMe en metanol (2,32 ml, 10,8
mmol). La mezcla se agita a ta durante 15 min y después se concentra al vacio. El residuo se
aflade a una solucidn de bromuro de tetrabutifamonio (0,07 g, 022 mmol) y I-
cloropinacolona (1,35 ml, 10,07 mmol) en CHCIl; (7 ml), y la mezcla se calienta a reflujo
durante 5 h en una atmdstera de Ni,. La mezcla se enfria a ta y se agita durante el fin de
semana a ta. La suspension resultante se filtra v el filtrado se concentra al vacio para
producir 3-(3,3-dimetil-2-oxo-butil}-3H-1,3.4-oxadiazol-2-ona (1,876 g. 94%) en forma de
un aceite. MS: 199 (M+H): 'H RMN (300 MHz, CDCl) 8 4.62 (s. 2H), 2.26 (s, 3H)., 1,23 (s,
9H).

Etapa 2: A una solucién de 3-(3,3-dimetil-2-oxo-butil}-3H-1,3,4-oxadiazol-2-ona (0,91 g,
4,59 mmol} en una mezcla de 2-propanol (4 ml) v agua (0.1 ml) se le aiade hidrazina
moncohidrato (0,34 ml, 6',89 mmol). La mezcla de reaccién se calienta a reflujo en una
atmosfera de nitrogeno durante S h y después a la solucion caliente se le afiade una solucion
de 4cido oxalico (0,13 g, 1.38 mmol) en 2-propanol (5 ml). El precipitado resultante se retira
mientras permanece caliente por filtracion. El filtrado se concentra al vacio y el residuo se
purifica sobre una capa de gel de silice, eluyendo con un gradiente de heptano:EtOAc para

producir N-(6-terc-butil-3-oxo-2,5-dihidro-3H-1.2 d-triazin-4-il)-acetamida (0,546 g, 56%)

en forma de un sélido. MS: 213 (M+H); "H RMN (300 MHz, DMSO-di) 6 8,29 (5. 1), 7,64
(5. TH), 4.22 (s, 2H). 2,04 (5, 3H), 1,15 (5, 9H).

Etapa 3: A una suspension de N-(6-terc-butil-3-ox0-2,5-dihidro-3H-1.2.4-triazin-4-il)-
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acetamida (0,51 g. 2,40 mmol} en MeOH (5 ml) se le anade HCI concentrado (0,33 ml, 3,84
mmol). La mezcla se calienta a reflujo durante 3 h. Después, la mezcla se enfria a 0°C, se
basifica con NaOH acuoso | M (2.9 ml) a un valor de pH de ~12 y se concentra al vacio. Al
residuo se le anade EtOH con agitacion y la mezela se filtra. El filtrado se concentra al vacio.
Al residuo se le aftade CHCN con agitacion vy la mezela se filtra. El filtrado se concentra al

vacio para producir 4-amino-6-terc-butil-4,5-dihidro-2H-1.2 4-triazin-3-ona (0.354 g, 84%)

en forma de un sdlido. MS: 171 (M+H); 'H RMN (300 MHz, DMSO-d,) § 7.49 (s a, 1H).
422 (sa, 2H), 4,06 (s, 2H), 1,15 (s, 9H).

Etapa 4: Siguiendo un procedimiento similar al del [jemplo 60, etapa 4. pero sustituyendo 4-
amino-2.6-dimetil-4,5-dihidro-2H-1.2 4-triazin-3-ona  por 4-amino-6-terc-butil-4,5-dthidro-

2H-1,2,4-triazin-3-ona, se prepara (6-terc-butil-3-ox0-2.5-dihidro-3H-1,2 4-triazin-4-il})-

amida del acido 2-fenil-pirimidina-5-carboxilico (74%) en forma de un solido. MS; 353
(M+H); "H RMN (300 MHz, DMSO-d,,) 8 11,09 (s, 1H), 10.03 (s, 1H), 9,27 (s, 2H), 8,45
(dd.J=7.7.2,0Hz, 2 H), 7,52-7,60 (m, 3H). .29 (s, 2H), 1,13 (s, OH).

Ejemplo 62

(6-Metil-3-ox0-2.5-dihidra-3H-1,2 4-triazina-4-il)-amida_del acido 2-piridin-2-il-pirimidina-

H‘w
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Etapa 11 A una solucion de S-metil-3-(2-oxo-propily-3H-1,3.4-oxadiazol-2-ona (2,052 g,

S-carboxilico

13,14 mmol) en una mezcla de 2-propanol (12 ml) y agua (0,3 ml) se le afiade hidrazina
monohidrato (0,96 ml. 19,8 mmol). La mezcla se agita a ta en una atmoslera de N, durante
I5 hy después se calienta a reflujo durante 7 . A la solucion de reaccion caliente se le anade
una solucién de acido oxdlico (0,363 g, 4.032 mmol) en 2-propanol (6 ml). El precipitado
resultante se retira por filtracion a través de un embudo de vidrio sinterizado con porosidad
gruesa y el filtrado se concentra al vacio hasta alcanzar un volumen total de
aproximadamente 10 ml. La solucién concentrada se enfria a -12°C y los cristales resultantes

se recogen por filtracion y se secan para producir N-(6-metil-3-0x0-2,5-dihidro-3H-1.2 4-

triazin-4-il)-acetamida (1.562 g, 70%). MS: 171 (M+H); "H RMN (300 Miiz, CDCLL)Y b 8,10

298
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(s a, TH), 7.57 (s a, 1H), 4,20 (s, 2H), 2,04 (s. 3H). 1,95 (s, 3H): ' RMN (300 MHz,
DMSO-dy) § 9,98 (5. 1), 9,74 (s, 1), 4,04 (5. 2), 1.84 (s, 6).

Etapa 2: Siguiendo un procedimiento similar al del Ejemplo 35, etapa 4, pero sustituyendo
N-[6-(4-fluoro-fenil)-3-ox0-2,5-dihidro-3H-1.2 4-triazin-4-il]-acetamida por N-(6-metil-3-
0x0-2,5-dihidro-3H-1,2 4-triazin-4-il}-acetamida, se prepara d-amino-6-metil-4,5-dihidro-
2H-1.2.4-triazin-3-ona (92%) en forma de un sélido. MS: 129 (M+H): '"H RMN (300 MHz,
CD;CN) & 8,25 (s a, lH);F4,26 (s a, 2H), 3,96 (s, 2H), 1,85 (s, 3H).

Etapa 3: A una solucion de acido 2-piridin-2-il-pirimidina-5-carboxilico (0,152 g, 0.75
mmot). en DCM seco (3 ml)y y DMF (0,9 pl) en un matraz seco en una atmésfera de N se le
afiade cloruro de oxalilo (74 pl. 0,86 mmol). La mezcla de reaccion se agita a ta durante | h.
El disolvente se evapora, se afade tolueno y se evapora tres veces. El residuo se disuelve en
DCM seco (3 ml) y se afiade una solucidn de 4-amino-6-metil-4,5-dihidro-2H-1,2 d-triazin-
J-ona (0,77 g, 0,6 mmol) en DCM (5 ml) seguido de Ia adicion de DIPEA (0.14 ml, 0,79
mmel). La mezcla se agita a ta durante una noche y después se concentra al vacio. El residuo
se diluye con agua y se ajusta a un valor de pH de ~8.5 con una solucidn acuosa saturada de

NaHCO;. El precipitado resultante se filtra para producir (6-metil-3-0x0-2.5-dihidro-3H-

1.2, d-triazina-4-ihamida del acido 2-piridin-2-il-pirimidina-3-carboxilico (0,043 g, 23%).
MS: 312 (M+H), '"H RMN (300 MHz, DMSO-d,) 8 11.11 (s, 1H), 9,95 (s, 1H), 9,31 (s, 2H),
8.78 (d, THY, 8,45 (d. 1M, 8,01 ¢t [H). 7,58 (dd, TH). 4.22 (2, 2H). 1,91 (s, 3H).

Ejemplo 63

(6-terc-Butil-3-0x0-2.5-dihidro-3H-1,2 4-triazina-4-il)}-amida_del acido  2~(3-fluoro-fenil)-

pirimidina-S-carboxilico
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Siguiendo un procedimiento similar al del Ejemplo 62, etapa 3, pero sustituyendo cloruro de
2-piridin-2-il-pirimidina-5-carbonilo  por cloruro  de  2-(3-fluoro-fenil-pirimidina-5-
carbonilo, sustituyendo 4-amino-6-metil-4,5-dihidro-2H-1,2 4-triazin-3-ona por 4-amino-6-
terc-butil-4,5-dihidro-2H-1,2,4-triazin-3-ona, y sustituyendo DIPEA por Et:N, se prepara (6-

terc-butil—3-ox0-2.5—(li|1id1ro-3H-Q,él—triazina-él-il)—nmida del acido _ 2-(3-fluoro-tenil)-

2 %%
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pirimidina-5-carboxilico (0,067 g, 61%%). MS: 371 (M+H); 'H RMN (300 MHz, CD:0OD) 8
9,26 (. 2H), 8,35 (.1 =8V Hz, IHY. 821 (d. J =103 Hz). 7.55 (c. J =103 Hz. | Hy, 7.30
(1, J=8.2 Hz, TH), 1.37 (5. 2H), 1,19 (s, 9H).

tn

Ejemplo 64

Ester metilico del acido  3-!2.d-dioxo-3-[(2-fenil-pirimidina-5-carbonil)-amino]-1,2.3 -

tetrahidro-pirimidin-5-il}-propidnico

IR e

K/ -

Una mezela de dcido 2-fenil-pirimidina-5-carboxilico (1,17 mmol), 1-hidroxibenzotriazol
10 (1.99 mmol} y PS-DCC (1,21 mmol/g. 2,34 mmol) en DMF {8 ml) se agita a ta durante 60
min. Se afade éster metilico del acido 3-{3-amine-2.d-dioxo-1.2.3,4-tetrahidro-pirimidin-5-
propionico (1,17 mmol} y la mezcla se agita a ta durante 2-4 dias. Se afiade trisamina
soportada con polimero (PS-trisamina) (08 mmol/g. 3.51 mmol) y la mezcla continua en
agitacion a ta durante 18 horas. El sélido se filtra y se lava con MeOH. El filtrado se
15 concentra. El residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc

al 10-60°% en hexanos para ploduul éster _metilico del acido 3-!12 4-dioxo-3-[(2-fenil-

pirimidina-3-carbonil}-amino]-1.2.3 4-tetrahidro-pirimidin-S-il-propidnico (115 mg, 25%) en

forma de un sélido. MS: 397 (M+H) 397; "H RMN (300 MHz, CDCl): 6 2,57-2.76 (m, 2H),
2.80-3.00 (m. 2H), 3.64 (s. 3H). 5.30 (a, N-H). 7.37-7.55 (m. 3H}, 8.35 (d. 2H), 9,26 (s. 2H).

Eiemplo 65

Acido 3-12 d-dioxo-3-[(2-fenil-pirimidina-5- carbonil)-amino]-1,2.3 d-tetrahidro-pirimidin-5-

o

/\/\/

e

23 Se hidroliza éster metilico del dcido 3-{2.4-dioxo-3-[(2-fenil-pirimidina-5-carbonil)- -aminal-

ﬂj-propiénico

[.2.3 4-tetrahidro-pirimidin-5-il} -propiénico  (0.22 mol) con LiOH (0.88 mol) en
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MeQOH/agua/THF (1:1:1) a ta durante una noche. E! MeOH y el THF se evaporan al vacio.
Ef residuo se acidifica con HCI acuoso al 5%. El precipitado resultante se recoge y se seca

para producir  acido 3-42 4-dioxo-3-[(2-fenil-pirimidina-5-carbonil)-amino]-1,2.3.4-

tetrahidro-pirimidin-5-il}-propionico (40 mg, 48%). MS: 383 (M+H); 'H RMN (300 MHz,
CD;0D): 8 2.68-2,77 (m, 2H), 2,98-2,90 (m, 2H), 5,49 (s, N-H), 7.48-7,60 (m, 3H), 8,41-
8.56 (m. 2H), 9,32 (s, 2,

Ejcmplo 66

(4-Metil-piperazin-1-il}-amida del dacido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido 3-{3-amino-2,4-dioxo-1,2,3,4-tetrahidro-pirimidin-5-propidnico por 4-metil-piperazin-

I-1lamina, se prepara=(4-metil-piperazin-1-il)}-amida del acido 2-fenil-pirimidina-5-

carboxilico.

Ejemplo 67

Dihidrocloruro de (4-metil-piperazin-|-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico

N/

Se disuclve (4-metil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico en una
solucién de HCly metanol y el metanol se evapora a sequedad para producir dihidrocloruro
(d-metil-piperazin-1-il)}-amida_del dcido 2-fenil-pirimidina-5-carboxilico en forma de un

sdlido. MS: 298 (M+H).

Ejemplo 68

Morfolin-4-ilamida del dcido 2-fenil-pirimidina-S-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 64 pere sustituyendo éster metilico del
acido 3-{3-amino-2.4-dioxo-1,2.3,4-tetrahidro-pirimidin-5-propiénico por 4-

aminomorfolina, se prepara morfolin-4-ilamida del dcido 2-fenil-pirimidina-5-carboxilico

5 (71%) en forma de un solido. MS: 285 (M+H): ' RMN (300 MHz, CD;0ODY: & 2,90-3,00
(m, 2H), 3,80-3,85 (m, 2H), 7.44-7,58 (m, 3H). 8,45-8,53 {m, 2H). 9,18 (s, 2I).

Ejemplo 69
[4-(2-Hidroxi-eti])-piperazin-1-il]l-amida de! acido 2-fenil-pirimidina-3-carboxilico

OH
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido  3-{3-amino-2.4-dioxo-1,2,3 4-tetrahidro-pirimidin-5-propiénico  por  2-(4-amino-
piperazin-1-il)-etanol, se.prepara [4-(2-hidroxi-etil)-piperazin-1-il]-amida del acido 2-fenil-
pirimidina-3-carboxilico (25%) en forma de un sélido. MS: 328 (M+H): '"H RMN (300 MHz.
13 CD;OD): & 2,65 (t, 2H), 2,80 (a, 2H), 3.04 (a, 2H), 3,73 (1, 2H), 7,24-7.34 (in, H), 7.47-7.57
(m, 3H), 7.62-7.73 (m, H), 8.43-8,52 (m, 2H), 9,18 (s, 2H).
Ejemplo 70
((8)-2-Metoximetil}-pirrolidin-1 -il]-amida del acido 2-fenil-pirimidina-3-carboxilico
20
0
N N
H
NS
Q
\

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
dcido 3-13-amino-2,4-dioxo-1,2,3,4-tetrahidro-pirimidin-S-propidnico por (S)-2-

metoximetil-pirrolidin-1-ilamina, se prepara ((8)-2-metoximetil)-pirrolidin-1-ill-amida del
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dcido 2-fenil-pirimidina-5-carboxilico (63%) en forma de un sélido. MS: 313 (M+H); 'H

RMN (300 MHz, CDClz): 6 1,57-2,15 (m, 4H), 2,70-3,70 (im, 81, 6.93 (a, 0.4N-H), 7,81 (a,
0,6N-HD, 7.50 (m, 3H), 8.48 (m, 2H). 9,10-9,38 (d. 2H).

Ejemplo 71

{{R)-2-Metoximeti-pirrolidin-1-il]-amida del 4cido 2-fenil-pirimidina-S-carboxilico

0]
H :
N /s
N 0
©)\ \

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del

dcido 3-{3-amino-2,4-dioxo-1.2,3 4-tetrahidro-pirimidin-5-propionico por (R)-2-

metoximetil-pirrolidin-1-ilamina, se prepara ((R)-2-metoximetil}-pirrolidin-1-il]-amida_del

dcido 2-fenil-pirimidina-S-carboxilico (66%) en forma de un sélido. MS: 313 (M+H); 'H
RMN (300 MHz, CDCl3): & 1,57-2,15 (m, 4H), 2,71-3,63 (m, 8H), 6,93 (a, 0,4N-H), 7,71 (a,
0.6N-H). 7.50 (m, 3H), 8,50 {(m. 2H), 9,10-9.38 (d, 2H).

Ejemplo 72

(5-Bromo-2.4-dioxo-3,4-dihidro-2H-pirimidin- 1 -il}-amida del Acido 2-fenil-pirimidina-5-

carboxilico
Br
s
_N_ _N
VT ONT
~ N
$ .

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del

dcido  3-13-amino-24-dioxo-1,2.3 d-tetrahidro-pirimidin-3-propionico  por  5-bromo-2.4-

dioxo-3 4-dihidro-2H-pirimidin-1-ilamina, se prepara (5-bromo-2.4-dioxo-3,4-dihidro-2H-

pirimidin-1-il)-amida_del acido 2-fenil-pirimidina-5-carboxilico (34%) en forma de un

solido. MS: 380 (M+H): 'H RMN (300 MHz, CD:OD): & 7.49-7,62 (m., 3H), 7,98 (a, 3H),
8,23 (s, H), 8,54 (d, 2H). 9.29 (s, 2H). Clsy = 107,5 nM.

Ejemplo 73
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(3-Isopropil-3-0x0-1.5-dthidro-[ 1 2. 4]triazol-4-1D-amida _del acido  2-fenil-pirimidina-3-

carboxilico =
0 H
o N
g
N™ N
| H
o
T '
-

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido 3-13-amino-2.4-dioxo-1,2.3 4-tetrahidro-pirimidin-5-propidnico por 3-isopropil-5-oxo-

L.5-dihidro( 1.2.4)-triazol-4-ilamina, se prepara (3-isopropil-5-ox0-1.5-dihidro-[1,2.4]triazol-

4-il)-amida del dcido 2-tenil-pirimidina-5-carboxilico {25%) en forma de un solido. MS: 325

(M+H).

Ejemplo 74

Pirrol-1-ilamida del acido 2-fenil-pirimidina-5-carboxilico

LD
AN NS

N
H

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido 3-{3-amino-2.4-dioxo-1,2,3 4-tetrahidro-pirimidin-5-propionico por pirrol-1-ilamina,
se prepara pirrol-1-ilamida del acido 2-fenil-pirimidina-5-carboxilico (62%) en forma de un
solido. MS: 265 (M+H); 'H RMN (300 MHz, CDCl3): 8 6,25 (d. 2H). 6,76 (d, 2H), 7.48-7.63
(m, 3H), 8,52 (d, 2H), 8,95-9,60 (a, 2H).

Ejemplo 75

(5-Morfolin-4-ilmetil-2-oxo-oxazolidin-3-il}-amida del acido 2-fenil-pirimidina-5-

carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 644 pero sustituyendo éster metilico del
acido  3-{3-amino-2.4-dioxo-1,2.3.4-tetrahidro-pirimidin-5-propiénica  por  S-morfolin-4-

ilmetil-2-oxo-oxazolidin-3-ilamina, se prepara (S-morfolin-d-ilmetil-2-oxo-oxazolidin-3-il)-

amida del acido 2-fenil-pirimidina-S-carboxilico (51%) en forma de un sdlido. MS: 384
(M+H); 'H RMN (300 MHz, CD:OD): § 2.50-2.95 (m. 6H), 3.64-3.85 (m, 5H). 3.98 (t, H),
4,88 (m, H), 7.48-7.60 (m. 3H). 8.49 (d, 2H), 9.16 (s, 2H), 9,37 (a, N-H). Cls, = 20 nM.

Ejemplo 76

(4-Ciclopentil-piperazin-1-il]-amida del acido 2-fenil-pirimidina-5-carboxilico

/\N ,/O

J

O
- N
N \N ~"
A "
o

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del

~F

dcido  3-{3-amino-2 4-dioxo-1,2.3 4-tetrahidro-pirimidin-5-propidnica  por  4-ciclopentil-

piperazin-l-ilamina, se prepara (d-ciclopentil-piperazin-1-il]l-amida__del acido 2-fenil-

pirimidina-5-carboxilico (67%%) en forma de un solido. MS: 352 (M+H): 'H RMN (300 MHz

»

CDClz): & 1,25-2,00 (m. 8H), 2,00-3.35 (m, 9H). 6,70-7.40 (m. N-H), 7.40-7.60 (m. 3H),
8.50 (s. 2H), 8.86-9.38 (m,2H).

Ejemplo 77

(2-Oxo-oxazolidin-3-il)-amida del Acido 2-fenil-pirimidina-5-carboxilica

NS O I\T’?"/\c}
e

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del

dcido 3-{3-amino-2 d-dioxe-1.2.3 4-tetrahidro-pirimidin-3-propionico por hidrocloruro de 2-

oxo-oxazolidin-3-ilamina, se prepara (2-oxo-oxazolidin-3-il}-amida_del acido 2-fenil-

pirimidina-3-carhoxilico (18%) en forma de un solido. MS: 285 (M+H): 'H RMN (300 MHz,

CD;ODY: & 3.94 (t, 2H). 1.55 (t, 2H), 7.46-7,62 (m, 3H), 8.53 (d. 2H). 9.30 (d, 2H). Cl:n=49
nM.
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Ejemplo 78
(6-Metil-3-ox0-2.5-dihidro-3H-[1.2.4]triazin-4-il]-amida  del acido 4-metil-2-fenil-

pirimidina-5-carboxilico

a

9 [N
A

_N_ _NH
SEE
0

P

|
T ~
oy
N ~
Sigutendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
dcido  3-13-amino-2,4-dioxo-1.2.3 4-tetrahidro-pirimidin-5-propiénico por 6-metil-3-oxo-

2. 5-dihidro-3H-[1,2 dtriazin-d-ilamina,  se  prepara  (6-metil-3-0x0-2.5-dihidro-3H-

(1,2 4]triazin-4-il]-amida del dcido 4-metil-2-fenil-pirimidina-5-carboxilico (87%%) en torma

10 de un sélido. MS: 325 (M+H): '"H RMN (300 MHz, CDCL): 8 195 (s, 3HY, 3.72 (s, 3H),
4.30 (s, 2H)., 7.34-7.58 (. 4H). 7.72 (a, H), 8.92 (a. H), 8.43 (d. 2H), 8.87 (s. H). 9,46 (a,
H).

Eiemplo 79

15 Ester etilico del acido [N'-(2-fenil-pirimidina-5-carbonil )-hidrazinol-acético
O H O
N \N’N\/u\o/\
| H
N~
[
~

Se afade EGN (13,15 mmol) a una solucién agitada de cloruro del dcido 2-fenil-pirimidina-

5-carboxilico (5.26 mmol) e hidroclorure de éster etilico del acido hidrazina-acético (S

mmol) en DCM (30 mi) a ta y la mezcla se agita a ta durante 5 h. La mezcla se inactiva con
20 agua y se extrae con EtOAc (60 mI). La capa organica se lava con agua (20 ml) v salmuera
(15 ml). se seca. se filtra y se concentra al vacio. El residuo se purifica por cromatografia
sobre gel de silice eluyendo con EtOAc al 3-30% en heptano para producir éster etilico del
acido [N"-(2-fenil-pirimidina-3-carbonil)-hidrazino]-acético (256 mg. 16%) en forma de un
solido. MS: 301 (M+H); '"H RMN (300 MHz. CDCly): & 1.35 (s, JHY, 4.20-4.40 (m, 4H),
4.56 (s, 2H), 7.54 (. 3H), 8.533 (m, 2H), 9.24 (s, 2H).

12
N

Ejemplo 80
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2 [N -(2-Fenil-pirimidina-5-carbonil)-hidrazino]-acetamida

0o 0

N
NT H ~" "NH,
o

|
~ e

Una mezela de éster etilico del dcido [N'-(2-tenil-pirimidina-5-carbonil)-hidrazino]-acético
(0.37 mmol) en una solucion al 25% de amoniaco {25 ml) se agita a ta durante una noche. El

solido se recoge por filtracidn y se seca para producir 2-[N"-(2-fenil-pirimidina-S-carbonil)-

hidrazinoJ-acetamida (46%%). MS: 272 (M+H): 'H RMN (300 MHz, CDOD): & 1,45 (s. 2H).
7,45-7.56 (m, 3H). 8,40-8,50 (m, 2H), 9.18 (s, 2H).

Ejemplo 81

4-{3-(4-Morfolino ypropil]- [ -(2-fenil-pirimidina-5-carbonil)-3-tiosemicarbazida

Sao jN -
Neabs
A

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del

acido  3-13-amino-2 d-dioxo-1.2,3 d-tetrahidro-pirimidin-5-propiénico  por  4-[3-(d-

morfolino)-propil]-3-tiosemicarbazida. se prepara  4-[3-(d-morfolino)propil]-1-(2-fenil-

pirimidina-5-carbonil)}-3-tiosemicarbazida (32%) en forma de un sélido. MS: 401 (M+H): 'H

RMN (300 MHz, CD;0D): & 1.67-1,97 {m. 2H), 2.27-2,84 (m, 6H). 3.40-3.86 (m, 6H), 7.34-
7.59 (m, 3H). 8.33-8.57 (m. 2H). 9.24 (s, 2H).

Ejemplo 82
(2.3-Dihidro-indol-1-il)}-amida del icido 2-fenil-pirimidina-5-carboxilico

0

Se aiade cloruro de oxalilo en DCM (2 M. 1.5 ml) a una solucién de acido 2-fenil-

pirimidina-3-carboxilico (200 mg, 2 mmol) en DCM (20 ml) ¥ la mezcla se agita a ta durante
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2 h. La solucion de reaccidn se concentra al vacio. El residuo se disuelve en DCM (20 ml).
Se afiaden N-amino-indolina (268 mg. 2 mmol) v trietifamina (404 mg. 4 mmol) y la mezcla
se agita a ta durante una noche. La mezela se concentra al vacio y el residuo se purifica por
cromatografia en columna sobre gel de silice eluyendo con EtQAc¢ al 0-40% en heptano para
producir (2,3-dihidro-indol-1-iN-amida del acido 2-fenil-pirimidina-S-carboxilico (195 mg,

31%) en forma de un solido. MS: 317 (M+H); '"H RMN (300 MHz, CD:OD): & 3,07 (., 2H).
3.77 (1, 2H), 6,76 (m, H), 6.82-6,95 (m, H) 7,09-7.24 (m. 2H). 7.54-7.63 (m, 3H). 8.32 (d,

v

2H). 9.28 (s. 2H) y (indol-1-il)-amida_del dcido 2-tenil-pirimidina-S-carboxilico (10 mg,

29%). MS: 315 (M+H). Cls, = 2 nM.

Ejemplo 83

Ester metilico del dcido {4-[2-fenil-pirimidina-5-carbonil}-aminol-piperazin-1-il} -acético

//‘\- /\\ o O ~

8T
R ~y N 0
e
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15 Etapa 1: Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster

-

metilico del dacido  3-}3-amino-2,4-dioxo-1.2.3.4-tetrahidro-pirimidin-S-propidénico  por

piperazin-l-ilamina., se prepara piperazin-i-il-amida del dcido  2-fenil-pirimidina-5-

carboxilico.

20 Etapa 2: Se disuelve piperazin-1-il-amida del acido fenil-pirimidina-S-carboxilico en una
solucion de HCI v metanol v el metanol se evapora a sequedad para producir dihidroclorura

de piperazin-1-il-amida del 4cido 2-fenil-pirimidina-3-carboxilice en forma de un sélido.

Etapa 3: Una solucién suspendida de dihidrocloruro de piperazin-1-ilamida del acido 2-fenil-

b
N

pirimidina-3-carboxilico (0.5 mmol), bromoacetato de metilo (0.5 mmol) y Na.CO; (2.5
mmol) en THF himedo (20 ml) se agita a ta durante 20 h. La mezcla se concentra al vacio.
El residuo se purifica por cromatografia sobre gel de silice eluyendo con metanol al 1-5% en

DCM para producir éster metilico_del_acido {4-[2-fenil-pirimidina-5-carbonil)-aminol-

piperazin-1-il!-acético (13§ mg, 76%) en forma de un sdlido. MS: 356 (M+H): 'H RMN
30 (300 MHz., CDCH): & 2,60-3.18 (m. 8H). 3,18-3.35 (d. 2H). 3.74 {(s. 3H), 6.67 (a, 0,5 N-H)
7.03 (a, 0,5 N-H), 7,46-7.60 (m. 3H), 8,50 (d, 2H). 9.21 (d, 2H).
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Ejemplo 84
(4-Cianometil-piperazin-1-il}-amida del acido 2-fenil-pirimidina-5S-carboxilico

N

o [TONTE

on.

N/ AN \N ~_
P

. =
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Una solucién de dihidrocloruro de piperazin-1-ilamida del acido 2-fenil-pirimidina-5-

carboxilico (.29 mmol). bromoacetonitrilo (0,29 mmol) y Na-CO; (1,46 mmael) en THF

hiimedo (8 ml) se agita a ta durante una noche. La mezcla de reaccidn resultante se filtra vy el

filtrado se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice

eluyendo con metanol al 1-2% en DCM para producir (4-cianometil-piperazin-1-il)-amida

del acido 2-fenil-pirimidina-5-carboxilico (38 mg. 10%) en forma de un sélido. MS: 323

(M+H); 'H RMN (300 MHz, CDCL): 8 2.60-3.30 (m. 8H), 3.55 (s. 2H). 6,63 (a, 0,5 N-H),
704 (a, 0.5 N-H), 7.52 (s. 3H). 8.53 (d, 2H). 9.06-9.38 (m. 2H).

Ejemplo 85

2-44-[(2-Fenil-pirimidina-3-carbonil}-amino]-piperazin- 1 -il t -etil éster del dcido acético
- e
N 0

“F'\‘*J)L
S /I\/

Una solucion de [4-(2-hidroxi-etil}-piperazin-1-il]-amida del éacido 2-fenil-pirimidina-5-

carboxilico (0.21 mmol) y cloruro de acetilo (1.06 mmol) en piridina (4 ml) se agita a 80°C
durante una neche. La mezcla de reaccion resultante se filtra y el filtrado se concentra al
vacio. El residuo se disuelve en EtOAc (10 mb), se lava con agva (10 ml), Na-CO; al 10%
(10 mi) y salmuera (10 ml), se seca (Na,SOy). se filtra y se concentra al vacio. El residuo se
purifica por cromatogratia sobre gel de silice eluyendo con metanol al 0-5% en DCM para
producir 2-{4-[(2-fenil-pirimidina-5-carbonil)-amino]-piperazin-1-iD)-etil_éster del dcido

acético (12 mg, 15%) en forma de un sdlido. MS: 370 (M+H): 'H RMN (300 MHz, CDClh):

& 2.08 (s, 3H). 2,42-3.20 (i, 8H), 3,20-3,80 (m, 3H), 1,10-4.52 (m. 2H) 7,42-7.65 (m, 3H),
8.52 (m, 2H), 9.07-9.38 (d, 2H).

Ejemplo 86

IF
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(4-Acelil-piperazin-1-il}-amida del dcido 2-fenil-pirimidina-3-carboxilico

0
0 [’/\N k

N RN \N’N\/J
| H
(ﬁ)\Né
7

Una solucion de dihidrocloruro de piperazin-1-ilamida del acide 2-fenil-pirimidina-5-

carboxilico (0.43 mmol). clorure de acetilo (1,28 mmol) y EGN (1,72 mmol) en DMF (8 ml)
se agita a ta durante una noche v la mezcla se concentra al vacio. El residue se disuelve en
EtOAc (15 mD. se lava con agua v salmuera, se seca (Na.SQy), se filtra y se concentra al

vacio. El residuo se tritura con éter para producir (4-acetil-piperazin-1-il}-amida del acido 2-

fenil-pirimidina-5-carboxilica (98 mg. 71%) en forma de un sdlido, MS: 326 (M+H): 'H
RMN (300 MHz, CDCl5): & 2,12 (s, 3H). 2.92-3,10 (m. 4H), 3.40-4,10 (m, 4H), 7.43-7.60
(m, 3H), 7,75 (a, N-H). 8.52 (m, 2H). 9,11-9.38 (a, 2H).

Ejemplo 87

[4-(2-Oxo-tetrahidro-furan-3-il)-piperazin-1-il]-amida___del  dcido  2-fenil-pirimidina-5-

carboxilico

NS N ©
- kr[/’“\ N¢ 3
|

Una solucidn de dihidrocloruro de piperazin-1-ilamida del dcido 2-tenil-pirimidina-5-
carboxilico (0.45 mmol) y bromo-dihidro-furan-2-ona (1.8 mmol) en DMF (10 ml) se agita
en una atmostera de N> a 0°C durante 15 min, después se anade NaH (al 60%. 1,8 mmol) yla
mezcla se calienta a ta y.se agita durante una noche. La mezcla se inactiva con agua y se
extrae con EtOAc. La capa orgdnica se seca (MgSO,). se filtra y se concentra al vacio. E]
residuo se purifica por cromatografia sobre gel de silice cluyendo con metanol al 0-2% en

DCM para dar [4-(2-oxo-tetrahidro-furan-3-il)-piperazin-1-il]-amida del acido 2-fenil-

pirimidina-S-carboxilico {120 mg, 73%) en forma de un solido. MS: 368 (M+H): '"H RMN
{300 MHz, CDCly): 8 2.34 (s. 2H), 2,50-3,30 (m. 8H). 3,42-3,70 tm. HY, 4,17-4,50 (m. 2H),
7.34-7.68 (m. 3H). 8.50 (d. 2H), 9,06-9.38 (d, 2H). Cls, = 26 nM.
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Ejemplo 88

ey
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Una solucién de dibidrocloruro de piperazin-1-ilamida del acido 2-fenil-pirimidina-5-

n

carboxilico (0,36 mmol), anhidrido trifluoroacético (1.08 mmol} y EtN (1,44 mmol) en
DMF (8 ml) se agita en una atmosfera de N- a ta durante una noche. La mezela de reaccion
se concentra al vacio. El residuo se disuelve en EtOAc (15 mb), se lava con agua (10 m]) y
salmuera (15 ml). se seca (Na-SOy), se filtra y se concentra al vacio. El residuo se tritura con
éter para dar [4-(2.2.2-trifluoro-acetil)-piperazin-1-il]-amida de! acido 2-fenil-pirimidina-5-
10 carboxilica (136 mg, ~100%) en forma de un solido. MS: 380 (M+H): 'H RMN (300 MHz,
CDClyY: & 2.95-3.40 (s. 4H). 3.60-4.10 (m, 4H). 7.41-7.68 (m, 3H). 8.32 (d. 2H). 9.03-9.40
(a. 2H). Clsp = 57 nM.

Ejemplo 89

[4-(2-Metoxi-etil)-piperazin-1-jl]-amida del dcido 2-fenil-pirimidina-5-carboxilico

N

-

o F/\N/\\/O
N/\ /U\N/N“\,)
Oy
N

Etapa . A una selucion suspendida de [4-(2-hidroxi-etil)-piperazin-1-il]-amida del 4cido 2-

Y

~

e

fenil-pirimidina-S-carboxilico (0.83 mmol) en DCM (8 ml) en una atmosfera de N se le
aitaden una solucion de Et:N (2,67 mmol) en DCM (1 ml). una solucion de N.N-dimetif-d-
20 aminopiridina (0.2 mmol) en DCM (1 ml) y una solucion de dicarbonato de di-terc-butilo
(148 mmoly en DCM (1 ml) a ta. La mezcla resultante se agita a ta durante 3 h y después se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con

etanol al 6% en EtOAc para producir éster terc-butilico del acido [H-(2-metoxj-etil)-

piperazin-1-il]-(2-fenil-pirimidina-5-carbonil)-carbamico (70 mg. 20°) en forma de un

sélido. MS: 428 (M+H).

%)
w
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Etapa 2: Una solucidn de éster terc-butilico del dcido [1-(2-metoxi-etil)-piperazin-1-il]-(2-
f‘enill-pirimidina-S-carbonil)—carbdmico (0.21 mmol), NaH (al 60%, 0,66 mmol) y
yodometano (0,63 mmol) en DMF {8 ml) se agita en una atmdéstera de N a ta durante una
noche. La mezela de reaccidn se inactiva con agua y se extrae con EtQAc. La capa organica
se separa, se seca (Na:SQ,), se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con metanoi al 0-2% en DCM para producir [4-

(2-metoxi-etil)-piperazin-1-ilJ-amida _del acido 2-fenil-pirimidina-3-carboxilico (32 mg,

449y en forma de un solido. MS: 342 (M+H).

Ejemplo 90

[4-(2-Morfolin-4-il-2-oxo-¢ctil}-piperazin-1-il]-amida  del  acido  2-fenil-pirimidina-5-

carboxilico

Una solucion de dihidrocloruro de piperazin-1-ilamida del acido 2-fenil-pirimidina-5-
carboxilico (0,43 mmol) ¥ NaH (al 60%. 2,15 mmol) en DMF (10 ml) se agita en una
atmdstera de N, a ta durante 20 min. Se afiade 2-cloro-!-morfolin-4-il-etanona (0.65 mmol)
y la mezcla de reaccion se agita a ta durante una noche. La mezela de reaccion se inactiva
con agua y se extrae con EtOAc. La capa orginica se separa, se seca (NaxSO,), se filira y se
concentra al vacio. El residua se purifica por cromatografia sobre gel de silice eluyendo con

metanol al 0-4% en DCM para producir [-4-(2-morfolin-4-il-2-oxo0-etil)-piperazin-1-ill-amida

del dcido 2-fenil-pirimidina-S-carboxilico (24 mg, 14%) en forma de un soélido. MS: 411

(M+H); '"H RMN (300 MHz. CDCI3): 6 2.85-3.10 (ni. 2H). 3.60-4,00 (m. 12H), 4,46 (d. 2H).

.84 (s, 2H), 7.44-7,62 (m, 3H). 8.34-8.58 (m, 2H), 9.20-9.38 (d. 2H). Cl, = 831 D M.

Ejemplo 91

2,3-Dihidro-indol-1-ib-amida del dcido 2-(3-fluoro-fenil)-pirimidina-3-carboxitico

0
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo dcido 2-fenil-4-

F

il-pirimidina-5-carboxilico  por  acido  2-(3-tluoro-fenil)-pirimidina-5-carboxilico.  y
sustituyendo éster metilico del acido 3-{3-amino-2,4-dioxo-1,2.3.d-tetrahidro-pirimidin-5-

ropidnico por 2.3-dihidro-indol-1-ilamina, se prepara (2.3-dihidro-indol-1-ih-amida del
prop p |

acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico {83%) en forma de un sdlido. MS: 335

(M+H); '"H RMN (300 MHz, CDCls): § 3,00 (s, 2H). 3,70 (s. 2H). 6.53-7.34 (m. 5H). 7.45 (s.
H). 8.00-8.38 (mm, 2H), 9.20 (s, 2H). Cl;y = 3 nM.

-

Ciemplo 92

Piperadin-1-il-amida del acido 2-(3-Nluoro-fenil)-pirimidina-5S-carboxilico
0
N’ﬁ’/U\N/N\/
/\,/“\N4 :
®

F

Siguiendo procedimientos similares a los del Gjemplo 64 pero sustituyendo dcido 2-fenil-4-
il-pirimidina-5-carboxilico  por  dcido  2-(3-fluoro-fenil)-pirimidina-5-carboxilico, v

sustituyendo éster metilico del dcido 3-{3-amino-2.4-dioxo-1.2.3 d-tetrahidro-picimidin-5-

propidnico por piperidin-1-ilamina, se prepara piperidin-1-il-amida_del dcido 2-(3-fluoro-

fenil)-pirimidina-5S-carboxilice (71%) en forma de un sélido. MS: 301 (M+H), '"H RMN (300
MHz, CDCLY: & 1.20-2,00 (m. 6H). 2.20-3.60 (m, 1H). 6.97-7.30 (m. H), 7.31-7,56 (m, H),
8,06-8.38 (m, 2H). 9,00-9.38 (d, 2H). Clsy = 19.5 nM.

Ejemplo 93

(6-Metil-3-0x0-2.5-dihidro-3H-{1.2 4]triazin-4-il)}-amida  del dcido 2-(4-metoxi-fenil)-

pirimidina-5-carboxilico
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Etapa I: Siguiendo procedimientos similares a los del Ejemplo SO, etapa 1, pero sustituyendo

N—
(o}

acido 3-metoxifenilbordnico por acide d-metoxifenilbordnico, se prepara éster metilico del

acido 2-(4-metoxi-fenil)-pirimidina-5-carboxilico.

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 2, pero sustituyendo
éster metilico del dcido 2-(3-metoxi-fenil)-pirimidina-3-carboxilico por éster metilico del

acido  2-(+-metoxi-fenil)-pirimidina-5-carboxilico, se prepara dcido_ 2-(4-metoxi-fenil)-

pirimidina-S-carboxilico.

Etapa 3: Siguiendo procedimientos similares a los del Ejemplo 39. etapa 3. pero sustituyendo
acido 2-(3-metoxi-fenil)-pirimidina-S-carboxilico por acido 2-(4-metoxi-fenil)-pirimidina-5-

carboxilico, se prepara (6=metil-3-0x0-2,5-dihidro-3H-[1,2 4]triazin-4-il}-amida del dcido 2-

(4-metoxi-tenil)-pirimidina-5-carboxilico. MS: 341 (M+H); '"H RMN (DMSO-d.): § 1,01 (s,
JH). 3.86 (s, 3H), 4.22 (s, 2H), 7,12 (d. J = 8,5 Hz. 1H), 7,95 (s. 1H). 8.42 (d. /= 8.6 Hz,
TH), 9.21 (s. 2H), 9,95 (s, TH), 11,02 (s, TH).

Ejemplo 94

{Hexahidro-ciclopenta[¢c]pirrol-2-il}-amida del dcido 2-1enil-pirimidina-S-carboxilica

I

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido  3-{3-amino-24-dioxo-1.2,3 4-tetrahidro-pirimidin-5-propionico  por  hexahidro-

ciclopenta[c]pirrol-2-ilamina, se prepara (hexahidro-ciclopentafc]pirrol-2-il-amida del cido

2-(3-fluoro-fenil)-pirimidina-5-carboxilico (39%) en forma de un solido. MS: 309 {M-+H);

'H RMN (300 MHz, CDCI): 8 1.20-1.90 (m, 6H). 2.40-3.50 (m. 6H). 6,94 (s, N-H). 7.52 (s,
3H). 8,50 (s, 2H), 9,08-9,38 (d, 2H).

0 &
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Ejemplo 95

{2,.3-Dihidro-indol-1-il)-amida del acido 4-metil-2-fenil-pirimidina-S-carboxilico

0

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo acido 2-fenil-i-
il-pirimidina-5-carboxilico por cloruro del acido 4-metit-2-fenil-pirimidina-5-carboxilica, y
sustituyendo éster metilico del acido 3-{3-amino-2.4-dioxo-1.2,3,4-tetrahidro-pirimidin-5-

propionico por 2 3-dihidro-indol-1-ilamina, se prepara (2.3-dihidro-indol-1-il)}-amida del

acido 4-metil-2-fenil-pirimidina-S-carboxilico (80%) en forma de un sdolido. MS: 331

(M+H); 'H RMN (300 MHz, CDCI,): 8 2.69 (s, 3H). 2,74-3,10 (m, 2H). 3,64 {t, 2H), 6.58-

6,97 (m. 2H), 7.03-7.30 (m, 2H), 7.49 (s. 3H), 7,96 (s. N-H). 8.44 (s. 2H). 8.72 (d, 2H). Cls,
=5.5nM.

Ejemplo 96

Pirrolidin-1-il-amida del &cido 2-fenil-pirimidina-5-carboxilico

D
NT N

N
| H

Siguiendo procedimientos similares a los del Ejemplo 6.4 pero sustituyendo éster metilico del
dcido 3-{3-amino-2.4-dioxo-1,2.3 4-tetrahidro-pirimidin-S-propionico por hidrocloruro de

pirrolidin-1-ilamina, se prepara pirrolidin-1-il-amida del acido 2-(3-fluoro-fenil)-pirimidina-

S-carboailico (679%) en forma de un solido. MS: 269 (M+H); 'H RMN (300 MHz, CDCl,): &
1.70-2.20 (m. 4H), 2,70-3.46 (m, 4H), 7,55 (s, 3H}, 8.42-8.67 (m. 2H). 9.11-9.40 (t, 2H).

Ejemplo 97

(2.6-Dimetil-piperidin-1-il)-amida del acido 2-fenil-pirimidina-5-carboxilico
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Siguiendo procedimientos similares a los de) Ejemplo 64 pero sustituyendo éster metilico del

dcido  3-{3-amino-2.d-dioxo-1.2.3.d-tetrahidro-pirimidin-5-propidnico  por  2.6-dimetil-

piperidin-1-ilamina, se prepara (2.6-dimetil-piperidin-1-il}-amida del acido 2-fenil-

pirimidina-5-carboxilico (69%) en forma de un solido. MS: 311 (M+H); 'H RMN (300 MHz,
CDCLY): 8 0,05-1,24 (m. 6H). 1,24-1.87 (m, 6H), 1.88-3.60 (m. 2H). 6.35 {(a, N-H). 7,53 (s.
3H), 8,52 (s. 2H). 9.10-9.73 (m. 2H).

Ejemplo 98

(4-Ciclopentil-piperazin- | -il}-amida del acido 2-(3-tluoro-fenil}-pirimidina-5-carboxilico
N 0
7N\
N=— N—N N

F/ H \ / \

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo acido 2-fenil-4-

il-pirimidina-S-carboxilico  por  dcido  2-(3-fluoro-fenil)-pirimidina-3-carboxilico, v
sustituyendo éster metilico del acido 3-{3-amino-2.4-dioxo-1.2.3,4-tetrahidro-pirimidin-5-

propidnico por 4-ciclopentil-piperazin-1-ilamina, se prepara (d-ciclopentil-piperazin-1-il-

amida det dcido_2-(3-fluoro-fenil)-pirimidina-3-carboxilico (64%) en forma de un solido.

MS: 370 (M+H).

Ejemple 99

(2-Metil-2.3-dihidro-indel- 1 -il}-amida del acido 2-fenil-pirimidina-S-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituvendo éster metilico del
T

acido  3-{3-amino-24-dioxo-1,2 3 d-tetrahidro-pirimidin-5-propiénico  por  2-metil-2,3-

dihidro-indol-1-ilamina, se prepara (2-metil-2,3-dihidro-indol-1-il}-amida del &cido 2-fenil-

pirimidina-S-carboxilico (32%) en forma de un sélido. MS: 331 (M+H): 'H RMN (300 MHz,
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CDChL): & 1.05 (m, 3H). 2.50-2.79 (m. H). 3.03-3.24 (m. H). 3.40-3,58 (m. 0.5H). 3.92 (a.
0.5H), 6.67 (d. 0.5N-H), 6,77-7.33 (m. 4H). 7,5! (m. 3H). 7.98 (s, 0,5N-H), 8,52 (m. 2H),
9.23 (d, 2H). Clsy = 4 nMe

Ejemplo 100

(2-Metil-2 3-dihidro-indol-1-il}-amida del dcido 2-(3-fluoro-tenil}-pirimidina-5-carboxilico

0
/Q JJ\ N

N N
P
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo acido 2-fenil-d-
il-pirimidina-3-carboxilico  por acido  2-(3-fluoro-fenil)-pirimidina-5-carboxilico. y
sustituyendo éster metilico del acido 3-}3-amino-2.4-dioxo-1.2.3,4-tetrahidro-pirimidin-5-

propidnico por 2-metil-2.3-dihidro-indol-1-ilamina. se prepara (2-metil-2,3-dihidro-indol-|-

ih-amida del acido 2-(3-fluoro-fenil}-pirimidina-3-carboxilico (31%%) en forma de un solido.
MS: 349 (M+H); '"H RMN (300 MHz, CDCly): & 1,00-1.48 (m. 3H), 2,43-2,78 (m, 2H),
3,32-4.06 (m, H), 6,50-6,93 (m. [.5H), 6,93-7,34 (m, 4H), 7.34-7.54 (d. H). 8.05-8,32 (in.
2H). 8.56 (s, 0,3N-H), 9.17 (d, 2H). Clsp = 4 nM.

Ejemplo 101

N'-Metil-N"-piridin-2-il-hidrazida del dcido 2-fenil-pirimidina-3-carboxilico

(IJ) |
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metifico del
dcido  3-{3-amino-24-dioxo-1,2.3 4-tetrahidro-pirimidin-5-propidnico  por N'-metil-N'-

piridin-2-il-hidrazina, se prepara N -metil-N'-piridin-2-i!-hidrazida _del acido 2-fenil-

pirimidina-S-carboxilico ¢31%%) en forma de un sélido. MS: 306 (M+1); '"H RMN (300 M-Iz,
CDCl5): 8 3,48 (s, 3H), 6,88 (m, 2H), 7,.40-7.70 (m. 4H), 8,23 (s, H), 8,52 (m. 2H). 9,13 (a.
N-H). 9.28 (s, 2HD.

Ejemplo 102
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(5-Fluoro-indel-1-iD)-amida del dcido 2-fenil-pirimidina-5-carboailico

s /\/N \\j\
N \]/ E{ \ﬁ/ F

I

[/\‘T/ N

Etapa 1: Una solucidn de 5-fluoro-1H-indol (16,9 mmol} v terc-butdxido potasico (33,8
mmol) en DMF (76 ml)-se agita a ta en una atmostera de N durante 2 h. Se aiiade gota a
5 gota NH-Cl 0.15 M en éter (169.2 ml) durante 15 minutos a ta. La mezcla de reaccion se
agita a ta durante 2 h, después se inactiva con una solucion acuosa al 1025 de Na.S-0, y se
extrae con éter. La capa orgdnica se separa. se seca (Na.SOy). se filtra v se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 60-

80% en heptano para producir 3-fluoro-indolo-1-ilamina (751 mg. 30%) en forma de un

10 solido. '"H RMN (300 MHz. CDC1L): & 4,80 (a, 2N-H). 6,38 (d. H). 7.00 (m. H), 7.19-7.43
{m. 3H).

Etapa 2: Se aitade dietil-iso-propilamina (2,30 mmol) a una solucion agitada de cloruro del
acido 2-fenil-pirimidina-5-carboxilico (1,15 mmol) v 5-fluor-indo!-1-ilamina (1.15 mmol) en
15 DCM (20 ml) a ta. La mezcla de reaccion se agita a ta durante una noche v se concentra al
vacio. El residuo se disuelve en EtOAc (30 ml), después se lava con HCl al 5% (10 ml), agua
{10 mI) y salmuera (10 ml), se seca (Na.SQy). se filtra y se concentra al vacio. Ef residuo se
purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 10-40% en heptano

para producir (3-flucro-indol- | -il)-amida del dcido 2-fenil-pirimidina-S-carboxilico (185 mg,

20 49%) en forma de un sélido. MS: 333 (M+H); "H RMN (300 MHz. CDCIy): 8 6.56 (s, H)
702 (m. Hy, 7.10-7.38 (i, 4H), 7.55 (s, 3H). 8.53 ¢s. 2H). 8,70-9.40 (a. 2H). Clsw = 3 nM.

Ejemplo 103

2,3-Dihidro-indol-1-il)-amida del dcido 2-piridin-2-it-pirimidina-5-carboxilico

O

Siguiende procedimientos similares a los del Ejemplo 64 pero sustituyendo acido 2-fenil-4-
tl-pirimidina-3-carboxilico por acido 2-piridin-2-il-pirimidina-5-carboxilico, y sustituyendo

-




L

rJ
el

Aol

124 -

éster metilico del acido 3-{3-amino-2,4-dioxo-1.2,3 d-tetrahidro-pirimidin-5-propidnico por

2.3-dihidro-indol-1-ilamina, se prepara (2,3-dihidro-indol-!-il)-amida del dcido 2-piridin-2-

il-pirimidina-5-carboxilico (98%) en forma de un solido. MS: 318 (M+H);, '"H RMN (300
MHz, CDCl): & 2,85-3,20 (m, 2H), 3,77 (t, 2H), 6,76 (d, 0,5N-H), 6,82-7.49 (m, 4H), 7.46

(d, M, 7,89 (d, H), 8.07 (a, 0.5N-H). 8,57 (m. H). 8.84 (d. H). 9,30 (s, 2H). Cl;, = 3 nM.

Eiemplo 104

Indol-1-il-amida del dacido 2-piridin-2-il-pirimidina-S-carboxilico

@] g
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Una solucidn  suspendida de (2,3-dihidro-indol-1-il)-amida del dcido  2-piridin-2-il-

pirimidina-3-carboxilico (0.28 munol) y MnO2 (1,42 mmol) en DCM (8 ml) se agita a ta
durante 2 h. La mezcla de reaceion se filtra y el filtrado se concentrn al vacio. | residuo se
purifica por cromatografia sobre gel de silice eluyendo con metanol al 0-3% en DCM para

producir indol-1-il-amida del dcido 2-piridin-2-il-pirimidina-3-carboxilico {45 mg, 50%) en

forma de un sélido. MS: 316 (M+H); '"H RMN (300 MHz, CDCls): 8 6,18 (s, H). 6.72-7 .48
(m, SH), 7.56 (s, H). 7.88 (s. H). 8.52 (a, 2H), 9,08 (a. 2H). 11.56 (a. N-H). Cls;n = 4.5 nM.

Ejemplo 103

Indol-1-il-amida del acido 2-(3-fluoro-tenil)-pirimidina-S-carhoxilico
(@] ==
N
N™ ™ N
| H
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N

Una solucion suspendida de (2.3-dihidro-indol-1-il)-amida del acido 2-(3-fluoro-tenil)-

F

pirimidina-S-carboxilico (0,39 mmol) y MnO?2 (1.95 mmol) en DCM (10 ml) se agita a ta
durante 40 min. La mezcla de reaccion se filtra v el filtrado se concentra al vacio. El residuo
se purifica por cromatografia sobre gel de silice eluyendo con EtOAc-al 0-40% en heptana

para producir indol-1-il-amida del dcido 2+(3-fluoro-fenil)-pirimidina-S-carboxilico (70 mg.

54%) en forma de un solido. MS: 333 (M+H): '"H RMN (300 MHz, CDClL): 8 6.60 (s, H),
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7.10 (d. H), 7,14-7.46 (m. $H). 7.50 (a, H), 7.64 (d, H). 8.37 (d. 2H). 8.60-0.40 (a. 3H). Cla,

=5 nM.

Ejemplo 106

(2.3-dihidro-indol-1-il}-amida del dcido 2-(3-fluora-fenil)-d-metil-pirimidina-5-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo acido 2-fenil-4-
il-pirimidina-3-carboxilico por dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico, y
sustituyendoe éster metilico del acido 3-{3-amino-2,4-dioxe-1.2.3 4-tetrahidro-pirimidin-5-

propidnico por 2.3-dihidro-indol-1-ilamina, se prepara (2.3-dihidro-indol-1-il)}-amida del

acido 2-(3-fluoro-fenil}-pirimidina-S-carboailico (91%) en forma de un sélido. MS: 349
(M+H); "H RMN (300 MHz. CDCI): 6 2.77-3,08 (m, 2H). 3.09-3.80 (m. 2H), 6.75-7.00 (m,
2H), 7.04-7.32 (m, 3H), 7.44 (c. H). 8.06-8.31 (m, 2H). 8.51 (d, 2H). Cls, =23 nM.

Eiemplo 107

(2-Metil-2,3-dihidro-indol-1-il}-amida del Acido 2-(3-fluoro-tenil)-4-metil-pirimidina-5-

carboxilico

A
A

A

Siguiendo procedimientos similares a los del Ejemplo 64 pera sustituyendo acido 2-fenil--
il-pirimidina-5-carboxilico por acido 2-(3-fluoro-tenil)-4-metil-pirimidina-S-carboxilico, y
sustituyendo éster metilico del acido 3-:3-ami11o-3.4—dioxo—l.2,3,4-tctmhidro—pirimidin-S-

-

propionico por 2-metil-2,3-dihidro-indol-1-ilamina, se prepara (2-metil-2,3-dihidro-indol-1-

i-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico {94%a) en forma de un

salido. MS: 363 (M+H): "H RMN (300 MHz, CDCly): 8 1.00-1,50 (d, 3H), 2.30-2.80 (m,

4H). 3.01 (m, H). 3,26-3.96 (m. H). 6.45-7.00 (m, 2HD. 7.00-7.30 (m, 3H), 741 (¢, H), 7.97-
828 (m. 2H), 8.68 (d. H).
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Ejemplo 108
(2-Metil-indol-1-iD-amida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

B

Una solucion suspendida de (2-metil-2,3-dihidro-indol-1-il)-amida del acido 2-(3-fluoro-
fenil)-pirimidina-3-carboxilico {0.98 mmol) y MnO2 (4.88 mmol) en DCM (15 mb) se agita a
fa durante 2 h. La mezela de reaccton se filtra v el filtrado se concentra ul vacio. Bl residuo
se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 0-40%% en heptano

para producir {2-metil-indol-1-il)-amida_del acide 2-(3-fenil)-pirimidina-5-carboxilico (230

mg, 97%) en forma de un sclido. MS: 347 (M+H); "H RMN (300 MHz. CDCl;): & 2.08-2.40
tm. 3H), 6.27 (s. H), 6,95-7.35 (m, 4H), 7.36-7.65 (m. 2H). 8,20-8 44 (m, 2H), 8§.49-9.20 (d,
2H). Clsp = 6 nM.,

Ejemplo 109

Indol-1-ilamida del acido 2-(3-tfluoro-fenily-4-metil-pirimidina-5-carboxilico
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Una solucion suspendida de (2,3-dihidro-indol-1-i)-amida del acido 2-(3-fluoro-fenil)-4-
metil-pirimidina-5-carboxilico (0,72 mmol) y MnO2 (3,60 mmal) en DCM (10 ml) se agita a
ta durante 30 min. La mezcla de reaccion se filtra v el filtrado se concentra al vacio. El
residuo se purifica por cromatografia sobre gel de silice eluvendo con EtOAc al 0-40°%% en

heptano para producir indol-1-ilamida del dcido 2-(3-fluoro-fenil)-J-metil-pirimidina-5-

carboxilico (185 mg, 75%) en forma de un sélido. MS: 347 (M+H) '"H RMN (300 MHz.
CDCL): 8 2.73 (s, 3H). 6,53 (s, H). 7,03 (d. H). 7.08-7.36 {m, 4H). 7.37-7.75 (m. 2H). 8.04-
8.40 (m, 2H). 8,56 ta. H). 8.81 {a. H). Cl;, = 10 nM.

Ejemplo 110
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2 .3-Dihidro-indol-1-i)-amida del dcido 4-metil-2-piridin-2-i}-pirimidina-5-carboxilico

~)
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Siguiendo procedimientos stmilares a los del Ejempla 64 pere sustituvendo acido 2-fenil-4-

il-pirimidina-5-carboxilico por dcido  4-metil-2-piridin-2-il-pirimidina-5-carboxilico, vy
sustituyendo éster metilico del acido 3-{3-amine-2.4-dioxo-1,2.3 J-tetrahidro-pirimidin-3-

-

propionico por 2.3-dihidro-indol-1-ilamina, se prepara (2.3-dihidro-indol-1-il)-amida del

acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (96%%) en forma de un solido. MS: 332

(M+H); "H RMN (300 MHz, CDClL): 8 2.78 (s, 3H), 3.00 (t, 2H), 3,77 (t, 2H). 6,70-7.01 (m.
2H). 7.09-7.23 (m, 2H). 7.36-7.46 (m. H). 7.85 (t. H), 8.43-8.64 tm. 2H), 8.80 (d, H}. Clsy =
3 nM.

Ejemplo 111

Indol-I-ilamida del acido J-metil-2-piridin-2-il-pirimidina-5-carboxilico
O ==
N ~
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Una solucion suspendida de (2,3-dihidro-indol-I-il)-amida del acido 4-metil-2-piridin-2-il-

pirimidina-5-carboxilico (1,00 mmol) y MnO2 (5.00 mmal) en DCM (10 ml) se agita a ta
durante 60 min. La mezcela de reaccion se filtra y el filtrado se concentra a! vacio. El residuo
se purifica por cromatografia sobre gel de silice eluvendo con metanol al 0-5% en DCM para

producir indol-1-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (196 mg,

60%) en forma de un sdlide. MS: 330 (M+H): 'H RMN (300 MHz, CDClL): 8 2,77 (5. 3H),
6,58 (s. H), 7.15 (s, 2H), 7.26 (m. 3H). 7.84 (d. H). 8,44 (5. 2H). 8,73 (s. HY, 10,94 (a, N-H).
Clsy =5 nM.

Ejemplo 112

{5-Metanosulfonil-indol-1-il)-amida del dcido 2-(3-fluore-fenil)-pirimidina-5-carbox{lico
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Etapa |: Una solucién de 5-metanosulfonil-indolina (4,11 mmol) y MnO2 (20,55 mmol) en
DCM (20 m)) se agita a ta durante una noche. La mezcla de reaccion se filtra y el filtrado se
concentra al vacio para producir 3-metanosulfonil-1H-indo} (782 mg, 100%) en forma de un
solido. MS: 196 (M+H): '"H RMN (300 MHz. CDCl,): 8 3,00 (s, 3H), 6,71 (s, H), 7,30 (s, H),
7,53 (d. H), 7,74 (m, H). 8.30 (s. H), 8,66 (a, N-H).

Etapa 2: Una solucién de 5-metanosulfonil-1H-indol (4.1 mmol} y terc-butéxide potasico
(8.2 mmol) en DMF (20 ml) se agita a ta en una atmasfera de N, durante 2 h. Se afiade gota a
gota NH-C1 0,15 M en éter (41 ml) durante 15 min a ta y la mezcla de reaccion se agita a 1a
durante 2 h. La mezcla de reaccidn se inactiva con una soluctdon acuosa al 10% de Na.S-05 v
se extrae con éter (3 x 40 ml). La capa organica combinada se lava con agua (2 x 30 mb v
salmuera (20 ml), se seca (Na SOy), se filtra y se concentra al vacio. El residuo se purifica

por cromatografia sobre gel de silice efuyendo con EtOAc v heptano para producir 5-

metanosulfonil-indole-1-ilamina (230 mg, 32%) en forma de un sélido. MS: 211 (M+H); 'H
RMN (300 MHz, CDCl;): 8 3.08 (s, 3H), 4.94 (a, 2N-H), 6,55 (d., D, 7.34 (m. ), 7,57 (d.
H), 7,73 (m, H), 8,21 (m, H).

Etapa 3: Una solucion de cloruro del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (0.62
mmol) en EtOAc (10 ml) se anade a una solucion agitada de 3-metanosulfonil-indolo-1-
tlamina (0,62 mmol) y K;CO; (3.08 mmeol) en EIOAc (10 mly y H,0 (10 ml) a 0°C, vy la
mezcla de reaccion se calienta a ta y se agita durante una noche. El EtOAc se evapora al
vacio y el solido resultante se recoge por filtracion. El solido se tritura con DCM para

producir  (S-metanosulfonil-indol-1-il)-amida _del acido 2-(3-fluoro-fenil)-pirimidina-3-

carboxilico (85 mg, 34%) en forma de un sdlido. MS: 411 (M+H); '"H RMN (300 MHz,
CD;OD): & 3.13 (5. 3H), 6.81 (in, H) 7,25-7.39 (m. H), 7.49-7.67 (m. 3H), 7,72-7.84 (m, H),
8.21-8.32 (m, 2H). 8,39 (d. H), 9.41 (s, 2I).

Ejemplo 113

(6-Metanosulfonil-indol-1-il)-amida del dcido 2-(3-{luoro-tenil}-pirimidina-5-carboxilico
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Etapa 1: Una solucién dz 6-metanosulfonil-1H-indel (2,66 mmol) y terc-butdxido potasico
(5,32 mmol) en DMF (15 ml) se agita a ta en una atméstera de N» durante 2 h, Se adade gota
a gota NH-C1 0,15 M en éter (26.6 mI) durante 15 minutos a ta y la mezcla de reaccion se
agita a ta durante 2 h. La mezcla de reaccion se inactiva con una solucion acuosa al 10%5 de
Na-$:0; y se extrae con éter (3 x 20 ml). La capa organica combinada se lava con salmuera
(20 ml), se seca (Na-SQy). se filtra y se concentra al vacio. El residuo se tritura can EtOAc
para dar 6-metanosulfonil-indolo-1-ilamina (270 mg, 51%5) en forma de un solido. MS: 211
(M+H): "H RMN (300 MHz, CDCI3): 8 3.09 (s, 3H), 6.49 (d. F. 7.41 (m. H). 7.61 (d. H).
7.71 (d. H), 8,12 (s. H).

Etapa 2: Una solucion de cloruro del acido 2-(3-fluoro-feniD-pirimidina-S-carboxilico (0,65
mmol) en EtOAc (15 ml) se afiade a una solucion agitada de S-metanosulfonil-indolo-1-
iflamina (0,65 mmol) y carbonato potasico (2.60 mmol) en EIOA¢ (10 ml) y 1,0 (10 ml) a
0°C. ¥ la mezcla de reaccion se calienta a ta y se agita durante una noche. Ll EtOAc se
evapora al vacio y el solido resultante se recoge por fittracion v se purifica por cromatogratia
sobre gel de silice eluyendo con EtOAc al 20-60% en heptano para producir (6-

metanosulfonil-indol-1-ilj-amida_del dcida 2-(3-fluora-fenit}-pirimidina-3-carboxifico (8§35

ng. 33%) en forma de un solido. MS: 411 (M+H): '"H RMN (300 MHz, CDCl5): 5 3.08 (s,
3H). 6.62 (d, H} 7.33-7.44 (i, 2H), 746-7.59 (m, 2H), 7.75 (s, H), 8.29 (d, 2H). 8.39 (d. ).
942 (s, 2H). 10.80 (a. H). Clsn = & nM.

Ejemplo 114

(5-Metanosulfonil-indol-1-il)-amida del dcido 2-piridin-2-il-pirimidina-5-carboxilico
1.0
N N io
I Lo
[’\// »,N/ \
N

Se afiade dietil-iso-propilamina (3,51 mmo!) a wna solucion de acido 2-piridin-2-il-

w

pirimidina-3-carboxilico-HC1 (1.18 mmol), 5-metanosulfonil-indol-1-ilamina (1.18 mmol) v
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TBTU (1.77 mmol) en DMF anhidra (16 mD) a ta. La mezcla de reaccidn se agita a 90°C
durante una noche y después se concentra al vacio. El residuo se disuelve en EtOAc (50 mb)
v agua (50 ml). La capa organica se separa, se lava con agua (2 x 20 ml) y salmuera (20 ml),
se seca (Na-SO,). se filtra v se concentra al vacio. El residuo se tritura con EtOAc v DCM

para producir (S-metanosultonil-indol-1-il)-amida del &cido  2-piridin-2-il-pirimidina-5-

carboxilico (125 mg, 27%) en forma de un sdlido. MS: 394 (M+H); '"H RMN (300 MHz.
CD,0D): & 3,14 (5, 3H). 6,82 (., H) 7.50-7,72 (m, 3H), 7.80 (m, H), 8,07 (m, H), 8,30 (m,
2H), 8.70 (d, H). 8.80 (5. H), 9,51 (s, 2H).

Ejemplo 115

(3-Metanosulfonil-indol-1-il)-amida del dcido 2-piridin-3-il-pirimidina-5-carboxilico

Se anade dietil-iso-propilamina (3,84 mmol) a una solucion de hidrocloruro del dcido 2-
piridin-2-il-pirimidina-5-carboxilico-HCl  (1.28 mmol), 5-metanosulfonil-indol-1-ilamina
(1,28 mmoel) y TBTU (1.92 mmol} en DMF anhidra (16 ml) a ta. La mezcla de reaccidn se
agita a 90°C durante una noche y después se concentra al vacio. El residuo se disuelve en
EtOAc (60 ml) y se lava con agua (2 x 30 ml) y salmuera (20 ml). La capa organica se
separa, se lava con agua (2 x 20 ml) y salmuera (20 ml), se seca (Na:SO,). se filtra y se

concentra al vacio. El residua se purifica por cromatografia sobre gel de sifice eluyendo con

MeOH al 0-5% en DCM para producir (S-metanosulfonil-indol-1-il)-amida del dcido 2-

piridin-3-il-pirimidina-5-carboxilico (125 mg. 25%) en forma de un solido. MS: 304 (M+H);

'"H RMN (300 MHz, CDClz): 6 3.10 {s. 3H), 6,61 (m. H) 6,98 (m. H). 7,34 (s. H), 7.51 (m,
H), 7.91 (s, H), 8,83 (m, 2H). 9,49 (s. H), 9.77 (s, H). 10,10 (5. N-H).

Ejemplo 116

(3-Metanosulfonil-indol-1-il)-amida__del  4cido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboailico
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Se anade NaHMDS 2.0 M (bis(trimetilsiliDamida sddica)y en THF a una solucion agitada de
cloruro del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico (0,72 mmol) y 5-
metanosultonil-indol-1-ilamina (0.72 mmol) en piridina anhidra (10 ml) a ta. La mezcla de
reaccion se agita a 90°C durante una noche v después se concentra al vacio. El residuo se

purifica por cromatogratia sobre gel de silice eluyendo con MeOH al 1,5% en DCM para

producir (5-metanosulfonil-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-
S5-carboxilico (50 mg. 8%) en forma de un sélido. MS: 425 (M+H): '"H RMN (300 MHz.
CDCT3): 8 2.86 (s, 3H), 3.02 (s. 3H). 6,55 (s, H) 6.92 (d. H), 7,17-7.38 (. 3H), 7.53 (m, H),
7.78 (s, H). 8.27 (d. H). 8;38 (d. H). 9,16 (s, H).

Eiemplo 117

Pirrolo[2.3-b]piridin-1-iJamida del acido 2-(3-fluoro-tenil)-pirimidina-5-carboxilico

1.0

Etapa 1: Una solucidn de pirrolo[2,3-b]piridina (16.9 mmol) y terc-butéxido potdsico (33,8
mmol) en DMF {76 ml) se agita a ta en una atmoslera de N2 durante 2 h. Se afiade gota a
gota NH.CLO.TS M en éter (169.2 mly ata v la mezela de reaccion se agita a ta durante 2 .
La mezcla de reaccidn se inactiva con una solucion acuosa al 5% de Na-S,0; (100 mi) ¥ se
extrae fres veces con éter. La capa orgdnica se lava con salmuera (20 ml), se seca (Na>SOQ,),
se filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice

eluyendo con EtOAc al 60-80% en heptano para producir pirralo[2,3-b]piridin-]-ilamina

(703 mg. 31%) en forma de un sédlido. MS: 134 (M+H); 'H RMN (300 MHz, CDCly): & 5.04
(a. 2N-H), 6,35 (d. H). 7.09 (m. H), 7.35 (i, H), 7.91 (m, HY. 8.3 (d. H).

Etapa 2: Una solucion de cloruro del acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico (1,13

mmol) en EtOAc (20 ml) se adade a una solucion agitada de pirrolo[2.3-b]piridin-1-ilamina
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(1.13 mmol) v K:COs (1,13 mmol) en EtOAc (10 ml) y H-O (20 mD) a ta y la mezcla de
reaccion se agita a ta durante una noche. El EtOAc se evapora al vacio y el sélido resultante

se recoge por filtracién para producir pirrolo[2,3-b]piridin-1-ilamida del dcido 2-(3-fluoro-

fenil)-pirimidina-S-carboxilico {305 mg, 81%) en forma de un solido. MS: 334 (M+H): "H

RMN (300 MHz. CDCls): 8 6,57 (d. H) 7,13-7.55 (. 4H), 7.99 (m, H). 8.10-8.40 {m, 3H).
Q.27 (s.2H) 12,57 (a. N-H).

Ejemplo 118

-

Pirrolo[3,2-b]lpiridin-1-ilamida del acido 2-(3-tTuoro-fenil)-pirimidina-5-carboxilico

O =

S /H\ /N /:::N
T )

A %

D
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Etapa 1: Una solucién de pirrolof3.2-b]piridina (1.63 mmol) y terc-butdxido potdsica (3.29
mmol) en DMF (7.3 ml) se agita a ta en una atmésfera de N» durante 2 h. Se aiade gota a
gota NH>C1 0.15 M en éter (16.3 ml) a ta y la mezela de reaccion se agita a ta durante 3 h. La
mezcla de reaccién se inactiva con una solucion acuosa al 5% de Na»S>04 (10 ml) y se extrae
tres veces con éter. La cdpa organica combinada se lava con salmuera. se seca (Na,SO,). se
filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice

eluyendo con EtOAc para producir pirrolo[3,2-b]piridin-1-ilamina (136 mg, 62°) en forma

de un sdlido. MS: 134 (M+H); 'H RMN (300 MHz, CDCl;): 8 4.89 (a, 2N-H). 6,61 (d, H),

716 (m. H). 7,38 (d. H), 7.76 (d, H). 8.47 (d, H).

Etapa 2: Una solucion de cloruro del dcido 2-(3-fTuoro-fenil)-pirimidina-S-carboxilico (0,45
mmol) en EtOAc (8 ml) se afade a una solucion agitada de pirrolof3,2-b]piridin-1-ilamina
(0.45 mmol) y K;CO; (0,45 mmol) en EtOAc (4 ml) y H:.0 ('8 ml) a ta, y la mezcla de
reaccion se agita a ta durante 30 min, El EtOAc se evapora y el sélido resultante se recoge

por filtracién para producir pirrolo[3,2-b]piridin-1-ilamida del acido 2-(3-fluoro-fenil)-

pirimidina-5-carboxilico (116 mg. 77%) en forma de un sélido. MS: 334 (M+H): 'H RMN

(300 MHz. CDCl3}: 8 6.60 (d. H) 7,15-7.60 (m. 4H). 8.01 (m, H). 8.10-8.41 (n, 3H), 9.27 (s,
2H), 12,45 (a. N-H). Clsp = 18 nM.

Ejemplo 119

(3-Fluoro-indol-1-if)-anrida del dcido 2-(3-fluoro-fenil }-pirimidina-5-carboxilico
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Una solucidn de cloruro del fncido‘2-(3—ﬂuoro-fenil)-pirimidinu-S—carhoinico {1 mmol) en
EtOAc (20 ml) se anade a una solucion agitada de S-fluoro-indol-T-ilamina (I mmol) y
carbonato potasico (1 mmol) en EtOAc (10 mh ¥y H>O (20 ml) a ta v la mezcela de reaccion se
agita a ta durante una noche. El EtOAc se evapora al vacio y el solido resultante se recoge

por filtracidon para producir (5-fluoro-indol-1-il}-amida del &cido  2-(3-fluoro-fenil)-

pirimidina-5-carboxilico (148 mg, 42%) en forma de un solido. MS: 351 (M+H): 'H RMN
(300 MHz. CDCl;3): 8 6,56 (m. H) 7,02 (m, H), 7.12-7.3 (m. 3H), 7.51 (m. H), 8.24 {d. H),
8.34 (s. H), 8.92 (a, H). 9,24 (a, 2H).

Ejemplo 120

(6-Metil-3-0x0-2,5-dihidro-3H-[1,2 4]triazin-4-iD)-amida  del  acido _ 2-(2-metoxi-fenil)-

pirimidina-5-carboxilico

Etapa 1: Siguiendo procedimientos similares a los del Ejemplo 39, etapa 1, pero sustituyendo

3

acido 3-metoxifenilborénico por dcido 2-metoxifenilbordnico. se prepara éster metilico del

acido 2-(2-metoxi-fenil)-pirimidina-5-carboxilico.

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 2, pero sustituyendo
éster metilico del dcido 2-(3-metoxi-fenil)-pirimidina-5-carboxilico por éster metilico del

acido  2-(2-metoxi-fenil)-pirimidina-S-carboxilico, se prepara Acido  2-(2-metoxi-fenil)-

pirimidina-S-carboxilico.

Etapa 3: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 3. pero sustituyendo
acido 2-(3-metoxi-fenil)-pirimidina-5-carboxilico por acido 2-(2-metoxi-fenih-pirimidina-5-

carboxilico, se prepara (6-metil-3-ox0-2,5-dihidro-3H-[1,2.4]triazin-J-il}-amida del dcida 2-

CETY
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(2-metoxi-fenil)-pirimidina-3-carboxilico. MS: 341 (M+H); '"H RMN (DMSO-d,): 3 1,91 (s,
3H). 3,79 (s. 2H), 4,22 (s, 2HY 7.09 (m, THY, 7,19 (d. J= 8.2 Hz. 1H), 7.52 (m., 1H), 7.65 (m,
TH). 924 (s, 2H), 9,96 (s, TH)Y 11,06 (s, TH). Cls, = 199 nM.

Ejemplo 121

Pirrolo[3.2-b]piridin- 1 -ilamida del dcido 2-(3-fluoro-tenil)-4-metit-pirimidina-3-carboxilico

g
PO DR Y
MTJ

Una solucion de cloruro del dcido 2-(3-fluoro-fenil}-4-metil-pirimidina-3-carboxilica (0,5

/

N

mmol) en EtOAc (8 ml) s¢ afiade a una solucidn agitada de pirrolo[3,2-b]piridin-1-ilamina
(045 mmal) v carbenato potasico (045 mmol) en EtQAc (4 ml) y H:O (8 mhy ata vy la
mezcla de reaccion se agita a ta durante una noche. El E1OAc se evapora al vacio y el solido
resultante se recoge por filtracion. El sélido se purifica por cromatogratia sobre gel de silice

eluyendo con EtOAc al 20-80% en heptano para producir pirrolo[3.2-blpiridin-1-ilamida del

dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (38 mg, 24°%) en forma de un

solido. MS: 348 (M+H): 'H RMN (300 MHz. CDCh): 8 2,76 (5. 3H). 6,59 (m, H) 7.07-7.64
{m. 4H). 7.96 {m. H), 8.23 {m. H}, 8,32 (m, 2H}, 9.12 (s, H). 10,01 (a. N-H).

Ejemplo 122

Pirrolo[2.3-blpiridin-1-ilamida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico

N
P N/
D
\ﬁ;
F

Una solucion de cloruro del acido 2-(3-fluore-fenil)-+-metil-pirimidina-S-carboxilico (|
mmol) en EtOAc (10 ml) se afiade a una solucion agitada de pirrolo[2.3-h]piridin-1-ilamina
(1 mmol) y K-CO; (1 mmol) en EtOAc (20 ml) y H:0 (20 ml) a ta y después se agita a ta
durante una noche. El EtOAc se evapora al vacio y el solido resultante se recoge por
filtracién. El sélido se purifica por cromatogratia sobre gel de silice eluyendo con EtOAc al

20-80% en heptano para producir pirrolo[3,2-b]piridin-1 -ilamida del acido 2-(3-fluoro-fenil)-

41
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4-metil-pirimidina-5-carboxilico (162 mg, 47°%) en forma de un sélido. MS: 348 (M+H); "H

RMN (300 MHz, CDCly): 8 2.78 (s, 3H), 6.59 (im. ) 7.09-7.58 (m, 4H). 7.96 (m. H), 8,22
{(m, H), 8.31 (d, 2H), 9,14 (s, 2H). CI5, = 12 nM.

Ejemplo 123

(3-Fluare-2-metil-indol-1-i)-amida de! dcido H-metil-2-pirndin-2-il-pirimidina-5-carboxilico

BN
DR

I

Una sotucion de cloruro del acido Jd-metil-2-piridin-2-il-pirimidina-3-carboxilico (I mmol)
en EtOAc (20 ml) se afiade a una solucion agitada de 5-fluoro-indol- L-ilamina (1,20 mmol) y
K>COs (2 mmol) en EtOAc (10 ml) v HaO (20 ml) a ta y la mezcla de reaccion se agita a ta
durante una noche. La mezcela de reaccién se extrae con EtQAc. La capa organica se lava con
salmuera, se seca (Na,SOy). se filtra v se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con MeOH al 0-10%% en DCM para dar un solido.

El solido se tritura con EtOAc/heptano para producir (S-fluoro-indol-1-il)-amida del acido 4-

metil-2-piridin-2-il-pirimidina-S-carboxilico (122 mg. 35%) en forma de un sdélido. MS: 348
(M+H): '"H RMN (300 MHz. CD:OD): & 2.77 (s. 3H), 6.55 (m. HY 7,06 (m, H), 7,32-7.66
(m, 4+H), 8,02 (m. H). 8.45 (d. H). 8.79 (s, H), 9.26 (s, H). 12,00 (s. N-H). Clsg =17 nM.

Ejemplo 124

{S-Fluoro-indol-1-il}-amida del dcido 2-piridin-2-il-pirimidina-s-carboxilico

A

o]

T

=N
o

Una solucidén de cloruro del dcido 2-piridin-2-il-pirimidina-5-carboxilico (1 ntmal) en

~F

EtOAc¢ (20 ml) se afiade a una solucion agitada de 5-fluoro-indol-1-ilamina (1 mmol) vy
K-CO: {2 mmolyen ElOéC (10 mly y H-O {20 mly a ta y la mezela de reaccidn se agita a ta
durante una noche. El EIOAc se evapora al vacio y el solido resultante se recoge por
filiracion. El salido se purifica por cromatogratia sobre gel de silice eluyendo con MeOH al

0-10% en DCM para producir (3-fluoro-indol-1-il)-amida del acido 2-piridin-2-il-pirimidina-
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5-carboxilico (65 mg. 20%) en forma de un sélido. MS: 334 (M+H), '"H RMN (300 MHz,
CD-OD): 6 6,56 (m, H) 7.04 (m, H), 7,28-7.79 (m. 3H), 8,04 (m, H). 849 (m. H), 8.81 (m,
H), 948 (s, 2H), 12.22 (s, N-H). Clsy = 18 nM.

Ejemploe 125

Pirralo[2.3-b]pividing-f -ilamida del acido 2-piridin-2-il-pitimidina-5-carboxilico

A2

N -3
|
| S
=N

Se aiade dietil-iso-propilamina (1,13 mmol), una solucién de dcido 2-piridin-2-il-pirimidina-

S-carboxilico (0.75 mmol), pirrolo[2.3-b]piridina-1-ilamina (0,75 mmol) y TBTU en DMF
anhidra (7 ml) a ta y la mezcla de reaccion se agita a 80°C durante una noche. La mezcla de
reaccion se concentra al vacio, El residue se disuelve en EtOAc, se lava dos veces con agua,
se seca (Na,SO,), se filtra y se concentra al vacio. El residuo se purifica por cromatografia
sobre gel de silice eluyendo con MeOH al 0-10% en DCM para dar un producto bruto. El

~

producto se cristaliza en EtOAc para producir pirrolo|2.3-b]piridina-1-ilamida del dcido 2-

piridin-2-il-pirimidina-3-carboxilico (78 mg. 25%) en forma de un solido. MS: 317 (M+H};
'"H RMN (300 MHz, CD,OD): 5 6.56 (m, H) 7.24 (m, H), 7.53 (m, H), 7.61 (m. H), 8.01-
8,17 (m, 2H). 8,27 (d. H), 8,69 (m, H), 8.78 (m. H), 9,51 (s. 2H).

Ejemplo 126

Pirralo[2,3-b]piridin- I -ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico

LA
SRae

o L N:/’ N-—”
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=N

Se afiade dietil-iso-propilamina (1.13 mmol) a una solucién de acido 4-metil-2-piridin-2-il-
pirimidina-5-carboxilico (0.75 mmol). pirrolo[2.3-b]piridina-1-ilamina (0,75 mmol) y TBTU
(0,9 mmol) en DMF anhidra (7 ml) a ta y la mezcla de reaccion se agita a 80°C durante una
noche. La mezcla de reaccion se cancentra al vacio. El residuo se disuelve en EtOAc, se lava
con NaxCOs acuoso saturado v agua, se seca (Na-SQ,), se {iltra y se concentra al vacio. Fl
residuo se purifica por cromatografia sobre gel de silice eluvendo con CH;CON al 0-10% en

DCM para dar un producto bruto. EI producto bruto se cristaliza en CtOAc para producir

449
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pirrol[2.3-b]piridina-1-ilamida del acido 4-metil-2-piridin-2-il-pirimidina-S-carboxilico (95
mg, 38%) en forma de un sélido. MS: 331 (M+H): '"H RMN (300 MHz. CD;ODY: 6 2,89 (s,
3H), 6.65 (d. Hy, 7.23 (m. H), 7,48-7,66 (m, 2H), 8,01-8,15 (m, 2H), 8,29 (m, H). 8.64 (d.
H). 8,77 (d, H), 9,33 (s, 2H).

Ejemplo 127

Pirrolo[3.2-b]piridin-1-ilamida del dcido d-metil-2-piridin-2-il-pirimidina-5-carboxilico

L_ JC')LN’N’/ =N
/H\ j/ H \ 4)
oy

~N

N

Se afade dietil-iso-propilamina (1.88 mmol) a una solucién de acido 4-metil-2-piridin-2-il-
pirimidina-5S-carboxilico I—O.75 mimol). pirrola[3,2-b]piridina-1-tlamina (0,75 mmol) y TBTU
(0.9 mmol) en DMF anhidra (7 mI) a ta y [a mezcla de reaccion se agita a 80°C durante 8 h.
La mezcla de reaccion se concentra al vacio. El residuo se purifica por cromatografia sobre

gel de silice eluyendo con MeOH al 6-10% en DCM para producir pirrol[3.2-b]piridina-1-

ilamida del dcido +4-metil-2-piridin-2-il-pirimidina-S-carboxilico (155 mg. 63%) en forma de
un solido. MS: 331 (M+H); '"H RMN (300 MHz. CD;OD}: & 2.89 (s. 3H). 7.01 (d. H), 7.64-

7.77 (m, 2H), 8,15 (m. H), 8.25 (m, H), 8.59-8,76 (m. 3H). 8.82 (d. H). 9,31 (s, 2H). Cl;5 =
13 nM.

Liemplo 128

Pirrolo[2.3-¢]piridin-1-ilamida del dcido 2-(3-fluoro-fenil)}-4-metil-pirimidina-3-carboxilico

F

Etapa 1. Una solucion de pirrolaf2,3-¢]piridina (8.47 mmol) y terc-butdnido potasico (16,9
mmol) en DMF (38 ml) se agita a ta en una atmosfera de N, durante 2 h. Se afade gota a
gota NH.CHO,15 M en éter (8.6 ml) a ta v la mezcla de reaccion se agita a ta durante 2 h. se
inactiva con una solucion acuosa al 5% de Na,S$:0: (10 ml) Y se extrae con éter. La capa
organica se separa, se lava con salmuera, se seca (Na-SO;). se filtra ¥ se concentra al vacio.

El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al 0-10% en

)0
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DCM para producir pirrolo[2.3-c]piridin-1-ilamina (226 mg, 11%) en forma de un sélido.
MS: 134 (M+H);, 'H RMN (300 MHz, CDCl;): 8 4.96 (a, 2N-H), 6,43 (d, H), 7.29 (m, H),
7.50 (d. H), 8.29 (d. H), 8,89 (s. H).

Etapa 2: Se afiade dietil-iso-propilamina (1,13 mmaoal) a una solucion de acido 2-(3-fluoro-
tenil)-4-metil-pirimidina-S-carboxilico (0,75 mmol). pirrolo[2 3-¢]piridina-1-itamina (0,75
mmol) y TBTU (0,9 mmol) en DMF anhidra (7 ml} a ta ¥ la mezcla de reaccion se agita a
80°C durante una noche. Se aiiade agua (150 ml) y la mezcla se extrae con EtOAc. La capa
orgdnica se separa. se lava con agua y salmuera. se seca (Na.SOy), se filtra v se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al 40-

-

100% en DCM para producir pirrolo[2,3-¢c]piridin-1-ilamida de! dcido 2-(3-fluoro-fenil)-4-

metil-pirimidina-S-carboxilico (117 mg, 45%) en forma de un sélido. MS; 348 (M+H); 'H
RMN (300 MHz, CD;OD): & 2.84 (s. 3H). 6.72 (d. H), 7.29 (m. 2H), 7,55 (m. H). 7.71 (m,
H)., 8.14-8.29 (m, 2H). 8.36 (d, 3). 8.75 (s. H). 9,17 (s, H). Clsy = 28,5 nM.

Ejemplo 129

Pirrolo[2.3-c]piridin-1-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituvendo pirrolo[3,2-

b]piridina-1-itamina por pirrolo[2,3-¢]piridina-I-ilamina. se prepara pirrol[2,3-c]piridina-1-

lamida_del_&cido d-metil-2-piridin-2-il-pirimidina-5-carboxilico (16%) en forma de un

solido. MS: 331 (M+H): '"H RMN (300 MHz. CD.0OD}: & 2,79 (s. 3H). 6,64 (d. H), 7,53-7,65

(m. 2H), 7.78 (d, H), 8,02 (m. H). 8,22 (m, H), 8.46 (in, H). 8.80 (d. H). 8,87 (s, H). 9,30 (s,
H).

Ejemplo 130

Pirrolo[3,2-b]piridin-1-ilamida del acido 4-metil-2-piridin-3-il-pirimidina-3-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo acido 4-metil-2-
piridin-2-il-pirimidina-5-carboxilico  por  dcida  4-metil-2-piridin-3-il-pirimidina-5-
carboxilico, se prepara pirrolo[3,2-b]piridina-1-ilamida del dcido 4-metil-2-piridin-2-il-
pirimidina-5-carboxilico (40%5) en forma de un sélida. MS: 331 (M+H); 'H RMN (300 MHz.
CD:0OD): 6 2.86 (s, 3H). 6,74 (m, HY. 7.31 (m. H), 7.6) (m. H). 7.71 (d, H). 7,92 {d. H). 8.1
(d, H), 8.71 (d, H). 8.91 (d. H), 9.20 (s. H), 9.64 (s, H). Clsy = 14 nM.

Ejemplo 131

(5-Fluoro-2-meltil-indol-1-il)-amida del acide 4-metil-2-piridin-3-il-pirimidina-3-carboxilico

0 g
O{fj* L
N

X
l/
N

Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo dcido 4-metil-2-
piridin-2-il-pirimidina-5-carboxilico  por  acido  4-metil-2-piridin-3-il-pirimidina-5-
carboxilico, y sustituyendo pirrolo[3,2-b]piridina-1-ilamina por 5-fluoro-indol--ilamina. se

prepara (S-fluoro-indol-1-if)-amida del acido 4-metil-2-piridin-2-il-pirimidina-3-carboxilico

(34%) en forma de un sélido. MS: 348 (M+H); 'H RMN (300 MHz, CD,OD):  2.85 (s, 3H),
6,57 (m, H). 7.02 (m, H), 7.23-746 (m, 2H). 7,62 (m, H), 8,70 (d, H). 8,91 (d. H). 9.17 (s,
. 9.63 (s, H).

Ejemplo 132

(5-Fluoro-indol-1-il)-amida del acida 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico

PSS
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Método A: Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo
acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico por édcido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico, y sustituyendo pirrolo[3,2-b]piridina-1-ilamina por 5-fluoro-indol-
l-ilamina, se prepara (5-fluoro-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-S-carboxilico (17%) en forma de un sélido. MS: 365 (M+H}): 'H RMN (300 MHz,
CDOD): 6 6,56 (d, HY. 7,02 (m., HY, 7.22-744 (m, 4H). 7.55 (i, H), 8,22 (d, H). 8,36 (d, H),
9.13 (s. H).

Método B: Una solucion de cloruro del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilico (1 mmol) en EtOAc (20 ml) se afiade a una solucién agitada de 5-fluoro-indol-1-
ilamina (I mmol) y KoCO; (I mmol) en EtOAc (10 ml) ¥y H.O (20 ml) a ta, y después se
agita a ta durante una noche. El EtOAc se evapora al vacio y el sélido resultante se recoge

por filtracion. El sélido se cristaliza en EtOAc/heptano para producir (3-fluore-indol-1-il)-

amida del dcido 2-(3-fluaro-fenil)-4-metil-pirimidina-S-carboxilico (62 mg, 17%) en forma

de un solido. MS: 365 (M+H):. 'H RMN (300 MHz. CDCL): 8 2.82 (s. Hy, 6,35 (s, HY 6.90-
7,41 (i, 4H), 7,49 (m, H), 8.26 (d, 2H). 8.57 (a, H). 8.96 (a, H). Cls, = 19 nM.

Ejemplo 133

(5-Metoxi-indol-1-il)-amida del dcido 2-(3-fluoro-fenili-d-metil-pirimidina-3-carboxilico

/

~

/\/

rj* EaRe

F
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Etapa I: Una solucion de S-metoxi-TH-indol (16.9 mmol) y terc-buténido potasico (33.8
mmol) en DMF (76 ml) se agita a ta en una atmdsfera de N, durante 2 h. Se afiade gola a
gota NH.Cl1 0,15 M en éter (169.2 ml) durante 15 minutos a ta. La mezela de reaccion se
agita a ta durante 2 h. se inactiva con una solucion acuosa al 5% de NaxS>0; (100 ml) v se
agita a ta durante una noche. La mezcla se extrae con éter. La capa organica se separa, se
lava con salmuera, se seca (Na.SO,), se filtra y se concentra al vacio. El residuo se purifica
por cromatografia sobre gel de silice eluyendo con EtOAc al 0-20% en heptano para producir

3-metoxi-indolo-1-ilamina (388 mg, 14%) en forma de un solido. '"H RMN (300 MHz,

CDCl:): 6 4,78 (a. 2N-H). 6.35 (d, H). 6.94 (d, H), 7.08 (d. H). 7.17 (d. H), 7.30 -7.39 (d, ).

1%



4.

- 141 -

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo dcido
d-metil-Z-piridin-2-il-pirimidina-5-carboxilico  por  dcide  2-(3-tfluoro-fenil}-+-metil-
pirimidina-S-carboxilico, y sustituyendo pirrolo[3.2-b]piridina-1-ilamina por S-metoxi-indol-

I-ilamina, se prepara (S-metoxi-indol-1-il}amida del acido 2-(3-tluaro-fenil)-4-metil-

5 pirimidina-5S-carboxilico (43%) en forma de un solido. MS: 377 (M+H); "H RMN (300 MHz.

CD,OD): 6 2,83 (s, 3H). 3.84 (8, 3H), 6,50 (d. H). 6.90 (m. H). 712 (d, H), 7.22-7.36 (m,
3H), 7.55(m, H). 8.22 (d, H), 8.36 (d. H), 9,11 (s, H). Cls, = 6 nM.

Ejemplo 134

10 {(5-Ciano-ipdol-1-il}-amida del dcido 2-(3-Hluoro-fenil)~4-metil-pirimidina-5-carboxilico

I i~
WO,

Etapa 1: Se aiade en porciones NaH (al 60%, 60 mmol) a una solucion de S-ciano-1H-indol
(20 mmol) en NMP (35 ml) y la mezcla de reaccion se enfria a 0°C durante 1 h. Se afade
gota a gota una solucidén de HOSA (60 mmol) en NMP (14 m) a 0°C. La mezcla de reaccion
15 se calienta a ta y se agita durante una noche. después se inactiva con agua y se extrae con
EtOAc. La capa orginica se separa, se lava tres veces con agua y con salmuera. se seca
{Na;S0,), se filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel

de silice eluyendo con EtOAc al 20-40°% en heptano para producir S-ciano-indalo-1-ilamina

(331 mg, 16%) en forma de un solido. 'H RMN (300 MHz. CDClL): 6 4.88 (a. 2N-H). 6.53
20 (d, H), 7.32 (d. H). 7.54 (¢. 2H), 7,98 (d, H).

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo dcido
4-metil-2-piridin-2-il-pirimidina-S-carboxilico  por  4cido  2-(3-fluoro-fenil)-3-metil-

pirimidina-5-carboxilico, v sustituyendo pirrolo[3.2-b]piridina- i -ilamina por 5-ciano-indal-

b
A

I-ilamina. se prepara (S-cigno-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-d-metil-

pirimidina-3-carboxilico (39%4) en forma de un sélido. MS- 372 (M+H); "H RMN (300 MHz.

DMSO-d6): 6 2.77 (s, 3H). 6,73 (d, H). 7.45 (m, H), 7,53-7.82 (m. 4H). 8.08-8.23 (m. °H )
8.32(d. H), 9,27 (s. H), 12,15 (a, N-H).

30 Ejemplo 135

(4-Ciano-indel-1-i)-amida del deido 2-(3-Nuoro-tenil)-4-metil-pirimidina-5-carboxilico
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Etapa |: Siguiendo procedimientos similares a los del Ejemplio 134, etapa 1. pero
sustituyendo 3-ciano-1H-indol por 4-ciano-1H-indol, se prepara d-ciano-indolo-1-ilamina
(33%) en forma de un solido. '"H RMN (300 MHz. CDCl): 6 4.1 (a. 2N-H), 6.88 (d. H),
7.22-740 (m, 2H), 7.51 (d, H). 7,72 (d, H).

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 127 pero sustituyendo acido
d-metil-2-piridin-2-il-pirimidina-5-carboxilico  por  acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico. y sustituyendo pirrolo[3.2-b]piridina-1-ilamina por 4-ciano-indol-

I-ilamina. se prepara (4-ciano-indol-[-il)-amida del acido 2-(3-fluoro-fenif)-4-metil-

pirimidina-S-carboxilico (29%) en forma de un solido. MS: 372 (M+H): '"H RMN (300 MHz,

DMSO-d6): & 2,77 (s, 3H). 6.71 (s, H). 7,32-7.51 (m, 2H), 7.57-7.69 (m, 2H), 7.88 (m, 2H).
8.16 (d, H). 8.31 (d. H), 9.25 (s, H).

Ejemplo 136

[4-(1H-Tetrazol-5-il}-indol-1-il]-amida del acido 2-{3-fluoro-fenil)-d-metil-pirimidina-3-

carboxilico
N
0 = A
N
N
N™ ™ N
| H
~
N

Una solucion de (0,5 mmol), cloruro de amonio (6 mmol) y azida sadica (6 mmol) en DMF

F

anhidra (6 ml) se calienta en el microondas a 200°C durante 1 k. La mezcla de reaccidn se
inactiva con una solucién acuosa saturada de NaCO, v se lava con EtOAc. La capa acuosa
se separa, se acidifica con HCl acuoso concentrado para ajustar el valor del valor del pH a ~1
y se extrae con EtOAc. La capa orgdnica se separa, se seca (Na,SO, ). se filtra v se concentra
al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al

3% en DCM para producir [4-(1H-tetrazol-5-il}-indol-1-il]-amida del acide 2-(3-flucro-
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tenil)-4-metil-pirimidina-5-carboxilico (18 mg. 9%%) en forma de un solido. MS: 415 (M+H):
'H RMN (300 MHz, CD;OD): & 2.85 (s. 3H), 7.20-7.35 (m, 2H). 7.4 (m, HY, 7,52-7.59 (m,
2H), 7,65 (m, H), 7.77 (d, HDY, 8,23 (4, H, 837 (d HY, 9,18 (s, H).

Ejemplo 137

Ester metilico del dcido 1-[2-(3-fluoro-fenil)-4-metil-pirimidina-S-carbonill-amina - 1H-

indol-4-carboxilico

0
oA [\ ]
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Etapa 1: Siguiendo procedimientos similares a fos del Ejemplo 133, etapa 1, pero
sustituyendo S-metoxi-1H-indol por éster metilico del acido 1H-indolo-4-carhoxilico, se

prepara gster metilico del acidu_1-amino-1H-indalo-d-carboxilico (10°%) en forma de un

solido. "H RMN (300 MHz. CDCl;): 6 4.88 (a, 2N-H), 7.03 (d. H). 7.33 (m, H), 7.49 (d. 2.
7.94 (d, H).

Etapa 2: Siguiendo procedimientos similares a fos del Ejemplo 127, pero sustituyendo acido
4-metil-2-piridin-2-il-pirimidina-5-carboxilico  por  acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico, sustituyendo pirrolo[3,2-b]piridina-1-ilamina por éster metilico del
dcido I-amino-1H-indolo-4-carboxilico. y agitando la reaccion a 150°C durante 45 minutos,

se prepara ester metilico del dcido 1-{[2-(3-fluoro-fenilj-d-metil-pirimidina-S-carbonil]-

amino! - H-indol-d-carboxilico (33%5) en forma de un sdélido. MS: 405 (M+H): '"H RMN
(300 MHz, DMSO-d6): & 2.77 (s, 3H). 3.92 (s, 3H), 7.44 (m. H), 7.63 (m. H). 7.72 (m, H),
7,76-7.88 (m. 2H), 8,17 ¢d. H), 8.31 (d. H), 9,26 (s, H), 12.06 (a. N-H).

Ejemplo 138

Acido 1-112-(3-fluoro-feni [)-4-metil-pirimidina-5-carbonil]-amino ! -1 H-indol-d-carboxilico
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Una solucion de éster metilico del acido [-{[2-(3-tluoro-fenil)-+t-metil-pirimidina-5-
carbonil]-amino }-1H-inddl-4-carboxilico (048 mmol) y LiOH (1.91 mmol) en
metanol/THF/H2O (1:1:1, 6 ml) se agita a ta durante una noche. La mezela de reaccién se
diluye con agua v se lava con DCM. La capa acuosa se separa v se acidifica con HCl acuoso
al 10% para ajustar el valor del pH a ~1. La mezcla se extrae dos veces con éter. La capa
orgdnica se seca (Na;SQy). se filtra v se concentra al vacio para producir gcido_[-{[2-(3-

fluore-fenil)-4-metil-pirimidina-3-carbonilJ-amino } - 1 H-indol-4-carboxilico (186 my, 99%;)

en forma de un sélido. MS: 391 (M+H); 'H RMN (300 MHz, CD:0OD): & 2.85 (s, 3H), 7.20
(m, H), 7.24-7.40 (m, 2H), 7.46-7.61 (m, 2H). 7.66 (d, H), 7.92 (d, H). 8.23 (d. H). 8.37 (d,
H). 9,106 (s, H).

Ejemplo 139

(3-Cianometil-indol-1-il-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico
N
ssd
N

Etapa I: Siguiendo procedimientos similares a los del Ejemplo 133, etapa 1. pero

ety

sustituyendo  5-metoxi-1H-indol por [H-indol-3-il-acetonitrilo, se prepara (l-amino-1H-
indol-3-il}-acetonittilo (17%) en forma de un solido. '"H RMN (300 MHz, CDCly): & 3.83 (s,
2H). .80 (a. 2N-H), 7,17-7.25 (m. 2H), 7.33 (t, H). 7.46 (d. H), 7.59 (d. H).

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 127, pera sustituyendo dcido
4-metil-2-piridin-2-il-pirimidina-5-carboxitico  por  acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico. sustituyendo  pirrolo[3,2-b]piridina-1-ilamina por 3-cianometil-

indol-1-ilamina, y agitando la reaccion a 150°C durante 1 h, se prepara (3-cianometil-indol-

1-ih)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico (42%) en forma de
un sélido. MS: 386 (M+H): '"H RMN (300 MHz, CD;ODy): 8 2,84 (s. 3H)., 3.03 (s. 2H). 7.15-
7,48 (m, SH). 7.55 (m. H). 7.70 (d. H), 8.23 (d. HY. 8.37 (d, H), 9.14 (s. H).

Ejemplo 140

(3-Metoxi-2-metil-indol-1-il)-amida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 127, pero sustituyendo pirrolo[3,2-
blpiridina-1-ilamina por é-memxi-indol-l—i]aminn, v agitando la reaccion a 150°C durante |
h, se prepara {S-metoxi-indol-1-il)-amida del acida 2-piridin-2-il-pirimidina-5S-carboxilico
22%4) en forma de un sdlido. MS: 360 (M+H): 'H RMN (300 Mz CD:OD): & 2,88 (s, 3H).
3.84 (s, 3H), 6,50 (d. H) 6.90 tm, H), 7.13 (d. H). 7.25-7.34 (m. 2H), 7.60 {m, H), 8.05 (m,
H). 8.65 (d. H), 8,79 (d, H), 9,20 (s, 2H).

Ejemplo 141

[3-(1H-Tetrazol-5-ilmeti)-indol-1-il]-amida del dcido 2-(3-fluoro-fenil}-4-metil-pirimidina-

S-carboxilico

N-N
i

Siguiendo procedimientos similares a los del Ejemplo 136, pero sustituyendo (4-ciano-indol-
[-il)-antida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico por (3-cianometil-
indol-1-ih-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico, se prepara [3-

(1H-tetrazol-5-ilmetil)-indol-1-il]-amida _de 4cido_ 2-(3-MNuoro-fenil)-+-metil-pirimidina-3-

carboxilico (12%) en forma de un sélido. MS: 129 (M+H); 'TH RMN (300 MHz, CD.OD): &
2.85 (s. 3H). 152 (s, 2H). 7.15 (m, H), 7.24-7.35 (m. 2H). 7.36-7.50 (m. 2H). 7.55 (m, H),
8.23 (d. H), 8.37 (d. H). 9.15 (s, H).

Ejemplo 142

2-(2-Fenil-pirimidina-5-carbonil)- 1 -hidrazinacarboxamida
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Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido 3-{3-amino-2.4-dioxo-1.2.3 4-tetrahidro-pirimidin-5-propionico por hidrocloruro de

semicarbazida, se prepara 2-(2-fenil-pirimidina-S-carbonil)-1-hidrazinacarboximida (62°%)

en lorma de un sélido. MS: 258 (M+H).

Ejemplo 143 .

2-(2-Fenil-pirimidina-3-carbonil)-1-hidrazina-1-carhotioamida

]

0
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Sigutendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
deido 3-13-amino-2.4-dioxo-1.2.3 4-tetrahidro-pirimidin-S-propicnico por tiosemicarbazida,
se prepara 2-(2-fenil-pirimidina-S-carbonil)-1-hidrazina-1 -carbotioamida (27%6) en forma de

un solido. MS: 274 (M-+H),

Ljemplo 144

(2.4-Dioxo-imidazolidin- | -il)-amida del dcido 2-fenil-pirimidina-S-carboxilico

o A,

N/\ > \N/NW\/

e

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
acido 3-:3—amino—2.4—diox0-l,2,3,4-tetrahidro~pirimidin-S-prOpiénico por  2.4-dioxo-

imidazolidin-1-ilamina, se prepara (2,4-dioxo-imidazolidin-1-il}-amida del Acido 2-fenil-

pirimidina-S-carboxilico (8%) en forma de un sélido. MS: 298 (M+H).

Ejemplo 145
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(6-Metil-3-ox0-2.5-dihidro-3H-[1,2,4]triazin-4-il)-amida __del dcido  2-fenil-pirimidina-5-

carboxilico

Siguiendo procedimientos similares a los def Ejemplo 64 pero sustituyendo éster metilico del
5 acido  3-{3-amino-2 d-dioxo-1,2.3 d-tetrahidro-pirimidin-5-propiénico  por 6-metil-3-oxo-

2.5-dihidro-3H-[ 1.2 d]triazin-d-ilamina,  se¢  prepara  (6-metil-3-ox0-2,5-dihidro-3H-

1.2 47triazin-4-ih-amida del acido 2-fenil-pirimidina-3-carboxilico (39%) en forma de un
solido. MS: 311 (M+H): 'H RMN {300 MHz, CD,OD): 3 1.98 (s, 3H). 4.32 (s. 2H). 7,45-
7.63 (m, IFD. 8,50 (d, 2FD, 9.24 (s, 2H).

10 .
Ejemplo 146
N -Fenil-hidrazida del dcido 2-fenil-pirimidina-S-carboxilico
O
N
N™ N~
| H
>
N
Sigutendo procedimientos similares a los del Ejemplo 64 pero sustituyendo éster metilico del
15 acido  3-{3-amino-2.4-dioxo-1,2.3 4-tetrahidro-pirimidin-5-propionico  por  N’-fenil-
hidrazina, se prepara N -fenil-hidrazida del acido 2-fenil-pirimidina-5-carboxilico (18%) en
forma de un solido. MS: 291 (M+H); '"H RMN (300 MHz, CDCl): & 6.34 (s. N-H). 6.82-
7.04 (m. 2H). 7,15-7,39 (m. 3H). 7.40-7.63 (m. 3H), 7.94 (s, N-H), 8,51 (d, 2H). 9.20 (s,
2H).
20

Ejemplo 147

N~ 2-Fenil-pirtmidina-5-carbonil)-hidrazida del acido piridina-2-carboxilico

)
.
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Siguiendo procedimientos similares a los del Ejemplo 64, pero sustituyendo éster metilico
del acido 3-{3-amino-24-dioxo-1,2.3.d-tetrahidro-pirimidin-5-propionice por hidrazida del
dcido 2-piridina-2-carboxilico, se prepara N'-(2-fenil-pirimidina-5-carbonil)-hidrazida del
4cido piridina-2-carboxilico (52%) en forma de un solido. MS: 320 (M+H); 'H RMN (300
MHz, DMSO-d,): 8 7.75 (m. 4H), 7.98-8.14 (m, 2H), 8,46 (d. 2H). 8,73 (d. H). 9,32 (s. 2H),
10,81 (s. N-H), 10,96 (a, N-H).

Ejemplo 148

4-[N"-(2-Fenil-pirimidina-5-carbonil}-hidrazino]-bencenosulfonamida

0
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Siguiendo procedimientos similares a los del Ejemplo 64, pero sustituyendo éster metilico

del dcido 3-33-amino-2.4-dioxo-1.2.3 4-tetrahidro-pirimidin-3-propidnico por 4-hidrazino-

bencenosulfonamida, se prepara 4-[N’~(2-fenil-pirimidina-5-carbonil)-hidrazino]-

bencenosulfonamida (36%%) en forma de un sélido. MS: 370 (M+H),

Ejemplo 149 -

N'-(2-Fenil-pirtimidina-5-carbonil)-hidrazida del dcide 3-hidroxi-benzoico

o)
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l N N /jL
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Siguiendo procedimientos similares a los del Ejemplo 64, pero sustituyendo éster metilico

del dacido 3-{3-amino-2.4-dioxo-1,2.3 4-tetrahidro-pirimidin-5-propiénicoe por hidrazida del

acido 3-hidroxi-benzoico, se prepara N'-(2-fenil-pirimidina-3-carbonil)-hidrazida del dcido

3-hidroxi-benzoico (56%) en forma de un sélido. MS: 335 (M-+H).

Ejemplo 150

N’-(Fenil-pirimidina-5-carbonil)-hidrazida del acido benzo[ 1.3 ]dioro-5-carboxilica

it}
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Siguiendo procedimientos similares a los del Ejemplo 64, pero sustituyendo éster metilico
del acido 3-{3-amino-2.4-dioxo-1.2,3 4-tetrahidro-pirimidin-5-propionico por hidrazida del

acido benzo[l.3]-dioxo-5-carboxilico. se prepara N -(fenil-pirimidina-3-carbonil)-hidrazida

del dcido benzo[1.3]dioxo-5-carboxilico (83%) en forma de un sélido. MS: 363 (M+H).

Ejemplo 151

N« Fenil-pirtmidina-S-carbonil}-hidrazida del dcido 3.4-dimetoxi-benzoico

Siguiendo procedimientos similares a los del Ejemplo 64 pero sustituvendo éster metilico del

P

acido  3-{3-amino-2,4-dioxo-1.2.3 4-tetrahidro-pirimidin-5-propionico  por hidrazida del

deido 3.4-dimetoxi-benzoico, se prepara N -(fenil-pirimidina-S-carbonil)-hidrazida del dcido

3. d-dimetoxi-benzoico (76%} en forma de un solido. MS: 379 (M+H).

Ejemplo 152

N*-Metil-N"-fenil-hidrazida del dcido 2-fenil-pirimidina-5-carhoxilico

U\ |\l|
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Siguiendo procedimientos similares a los del Ejemplo 64, pero sustituvendo éster metilico

def acido 3—.‘3—3n1ino-2,4-di0.\;0—I,2.3,4—tetrahidro—pirimidEn—S-propi(')nico por N'-metil-N"-

fenil-hidrazina, se prepara N -metil-N'-fenil-hidrazida del acido 2-fenil-pirimidina-5-

carboxilico (80 mg, 88%) en forma de un sélido. MS: 305 (M+H).

Ejemplo 153

L
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(5-Metoxi-3-metil-indol-1-il)-amida __del  dcido  2-(3-fluore-fenil)-4-metil-pirimidina-5-

carboxilico

F
Etapa 1: Una solucion de rerc-butéxido potasico (5.23 g, 46.62 mmaol) y S-metoxi-3-
metilindol (3,41 g, 21,15 mmol) en DMF (20 ml) se agita a ta durante 45 min. Se afade una
solucion de monocloroamina en éter (400 ml, 60 mmol) mediante un embudo de adicion
durante 15 min. La mezela resultante se agita durante 2 h. El disolvente se retira v el residuo
se reparte entre EtOAc v agua. La fase orgdnica se separa, se lava con NaHCO; acuoso
saturado, agua y salmuera. s¢ seca (MgSQO,). se filtra y se concentra al vacio. El residuo se
purifica por cromatogratia en columna eluyendo con E1OAc al 1084 en heptano para producir
S-metoxi-3-metil-indol--ilamina (1.42 g 38%) en forma de un solido. MS: 176 (M+H): 'H
RMN (300 MHz. CDCli): 6 7.26-7,23 (m, TH), 6.98-6.97 (m. 1H), 6.91-6,87 (m. 2H), 4.64
{sa,2 H), 3.86 (s. 3H). 2.26-2,25 (m, 3H).

Etapa 2: Un vial para microondas (20 mb) se carga con fcido 2-(3-fluoro-fenil)-4-metil-
pirimidina-3-carboxilico (637 mg, 2,83 mmol), HOTT (1,16 g, 3,11 mmol), DIPEA (1,35 ml,
7,73 mmol) y DMF (6 ml). La mezcla se agita a 23°C en una atmaésfera de N durante 15
min. Se afiade S-metoxi-3-metil-indol--ifamina (456 mg, 2,59 mmol) y el vial se tapa. La
mezcla resultante se calienta en un microondas (Biotage-Initiator) a 150°C durante 6 min. La
mezela se reparte entre EtOAc y agua. La fase orgdnica se separa. se lava con NaHCO,
acuoso saturado, agua y salmuera, se seca (MgSOy). se filtra y se concentra al vacio. El
residuo se purifica por cromatografia en columna eluyendo con EtOAc al 45% en heptano

para producir (5-metoxi-3-metil-indol-1-il)-amida _del acido 2-(3-fluoro-fenil)-+-metil-

pirimidina-S-carboxilico (327 mg. 32%) en forma de un sélido. MS: 391 (M+H); 'H RMN

(300 MHz. di-DMSO): 8 11.75 (s. [H). 9.19 (s, TH), 8,32 (d. 1H), 8.18-8.16 (m. 1H). 7.66-

7.62 (m. 1H), 7.45 (td. 1H), 7.30 (d, IH). 7.22 (s, TH), 7.05 (d. |H). 6.85 (dd, 1H), 3.81 (s.
3H), 2,76 (5. 3H). 2.27 (s, 3H).

Ejemplo 154

A5
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{6-Metil-3-ox0-2.5-dihidro-3H-[ 1.2 4]triazin-d-il-amida  del  acido  2-(3-hidroxi-feni)-

pirimidina-3-carboxilico

0 \l\ll
=N NH
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=

Etapa I: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 1, pero sustituvendo

acido 3-metoxifenilbordénico por acido 3-hidroxifenilbordnico, se prepara éster metilico del

acido 2-(3-hidroxi-fenil)-pirimidina-S-carboxilico.

Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 2, pero sustituvendo
éster metilico del acido 2-(3-metoxi-fenih)-pirimidina-S-carboxilico por éster metilico del

actdo  2-(3-hidroxi-fenil)-pirimidina-5-carboxilico. se prepara dcido  2-(3-hidroxi-fenil)-
P

pirimidina-5-carboxilico.

Etapa 3: Siguiendo procedimientos similares a los del Ejemplo 59. etapa 3. pero sustituyendo
acido 2-(3-metoxi-fenil)-pirimidina-5-carboxilico por dcido 2-(3-hidroxi-fenil)-pirimidina-5-

carboxilico, se prepara (6-metil-3-ox0-2,5-dihidro-3H-[ 1,2 4](riazin-4-il)-amida del dcido 2-

(3-hidroxi-fenil)-pirimidina-5-carboxilico. MS: 327 (M+H}): '"H RMN (DMSO-d.): 8 1,91 (s,
FED. 422 (s, 2H). 5,75 (s, TH). 6,98 (. TH). 7.36 (. TH). 7.90 (m. 1H), 9.25 (s, 2H). 0.71
(s, THY. 995 (s, 1HD). 11,058 (s, TH). Clsg = 21 nM.

Ejemplo 155

(6-Metil-3-0x0-2,5-dihidro-3H-[1,2 d]triazin-4-i-amida _ del 4cido  2-(2-hidroxi-fenil)-

pirimidina-5-carboxilico

Etapa I: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 1, pera sustituvendo

dcido 3-metoxifenilborénico por acide 2-hidroxifenilbordnico. se prepara éster metilico del

acido 2-(2-hidroai-fenil)-pirimidina-5-carbovilico.
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Etapa 2: Siguiendo procedimientos similares a los del Ejemplo 59, etapa 2, pero sustituyendo
éster metilico del dcido 2-(3-metoxi-fenil)-pirimidina-5-carboxilico por éster metilico del

acido  2+(2-hidroxi-fenil)-pirimidina-5-carboxilico. se prepara acido_ 2-(2-hidroxi-fenil)-

pirimidina-5-carboxilico.

Etapa 3: Siguiendo procedimientos similares a los del Ejemplo 59. etapa 3. pero sustituyendo
acido 2-(3-metoxi-fenil)-pirimidina-S-carboxilico por acido 2-(2-hidroxi-fenil)-pirimidina-5-

carboxilico, se prepara (6-metil-3-ox0-2.5-dihidro-3H-[1,2,4]triazin-4-il)-amida _del icido 2-

{2-hidroxi-fenil)-pirimidina-5-carboxilico. MS: 327 (M+HY, TH RMN (DMSO-d,): § = 1.91

(s, 3H), 4.22 (s, 2H). 7,02 (m, 2H). 7.50 (m. TH). 846 (m, TH), 9.32 (s, 2H), 9,97 (s. IH),
T2 (s, THY, 12,95 (s, [H).

Ejemplo 156

(6-Metil-3-ox0-2,5-dihidro-3H-{1.2.41triazin-4-il)-amida _ del  dcido  2-(4-hidroxi-fenil)-

pirimidina-3-carboailico

0 \'T'
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Una mezcla de (6-metil-3-0x0-2.5-dihidro-3H-[1.2 4]triazin-4-ib-amida del dcido 2-(d-
metoxi-fenil)-pirimidina-S-carboxilico (100 mg, 0.29 mmol). metanaotiolato sédico (206 mg,
2.9 mmol) vy DMF (2 ml) se agita a 110°C durante 6 h v después se enfria a ta. La mezcla de
reaccién se concentra al vacio v el residuo se purifica en una cromatografia HPLC de fase

inversa para producir (6-metil-3-0x0-2,5-dihidro-3H-[1.2 4]triazin-4-iD-amida de! icido 2-

(4-hidroxi-fenil)-pirimidina-3-carboxilica (32 mg). MS: 327 (M+H): '"H RMN (DMSO-d.): &
1.87 (5. 3H), 4,17 (s. 2H). 6,74 (m, 2H). 8.21 (d../= 6.9 Hz. 2H). 9.08 (s, 2HD, 9,53 (s, 1THD.

Ejemplo 157

(3-Fluoro-3-metil-indol- ! -il }-amida del dcido 4-metil-[2.2'1bipirimidinil-5-carboxilico
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Erapa 1: Un matraz que contenia 2-cianopirimidina (16.6 ¢, 158 mmol), acetato aménico
(14.6 g, 189.6 mmol), N-acetilcisteina (2,58 g, 15.8 mmol) v etanol (160 ml) se calienta a
reflujo. Después de 1,25 h. la reaccion se deja enfriar ligeramente (hasta aproximadamente
50°C) y se anaden ferc-butdxido sodico (15.18 g. 158 mmol) y etanol (160 ml). Después de
agitar durante 10 minutos. se afade éster etilico del acido 2-dimetilaminometileno-3-oxo-
butirico (33,6 g. 181.7 mmol). Después. la reaccion se calienta a reflujo durante 2 h mas.
Después, la reaccion se deja enfriar a ta y se afiade hidrdxido sddico (12,6 g, 316 mmol) en
agua (50 ml). Después de 2 h. la reaccion se enfria en un bafio de agua enfriada con hielo v el
valor de pH de la reaccion se ajusta a ~3 usando una solucion de HCI acuoso ~12 M.
Después. la mezcla de reaccion se reduce al vacio hasta alcanzar un volumen de ~100 ml. Se
anade méds cantidad de agua {100 ml) v la suspension se enfria en un bafio de agua enfriada
con hielo, se filtra y los solidos se lavan con la cantidad minima de agua enfriada. Después.
los salidos se secan al vacio para producir dcido d-metil-[2,2]bipirimidinil-5-carboxilico

(85%%).

MS: 217 (M+H); '"H RMN (300 MHz, CDCl;): & = 2.80 (s. 3H). 7,66 (t, 1H), 9.01 (d, 2H).
9,14 (s, TH).

Etapa 2: Se combina dcido 4-metil-[2.2']bipirimidinil-S-carboxilico (0.5 «. 231 mmol) con
cloruro de 3-fluoro-3-metil-indol-1-il-amonio (464 mg, 2.31 mmol). N-metilmoriolina (233
mg. 2,31 mmol) y DMF (10 mD). La suspension se agita durante 5 minutos a ta y después se
anade cloruro de J4-(4.6-dimetoxi-[1,3.5]triazin-2-il)}-1-metil-morfolin-d-io (640 mg, 2,31
mmol). La reaccion se calienta a 50°C durante 4 h. Después, la reaccidn se vierte en agua {50
ml) v la suspension se enfria durante 2 h en el frigorifico v despuds se filtra. Después, los
solidos se suspenden en acetonitrilo a 30°C durante 4 h, se enfrian y después se filtran para

producir  (S-fluoro-3-metil-indol-[-iD)-amida _ del  acido  d-metil- 2. 2 bipirimidinil-35-

—

JHY7.07 (dt. TH), 7.36 (dd. TH). 7.38 (s, 1H), 7.44-7.48 (m. 1H), 7.70 (t, TH), 9,05 (d. 21,
()“2() (S, 1H ), | ],() (S, IH)» Clin = 4.5 nM.

carboxjlico (60%). MS: 363 (M+H); 'H RMN (300 MHz, CDCL): =227 (s, 3H), 2.77 (s,

.
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Ejemplo 158

(5-Fluoro-3-metil-indol- L-il}-amida del dcida 2-tiazol-2-il-pirimidina->-carboxilico
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Ftapa 1: Un matraz se carga con 2-cianotiazol (6.7 g, 60,0 mmol), acetato amadnico (5,63 g,
73 mmol), N-acetilcisteina (993 mg. 6.09 mmol} y metanol {60 ml). Después, la reaccion se
calienta a reflujo durante una noche. La reaccion se reduce al vacio para producir un residuo

que se usa en la siguiente etapa sin moditicaciones adicionales.

Etapa 2: El residuo bruto de la Etapa 1 se suspende en DMF (100 ml). A esto se le aiade 2-
etoxicarbonil-3-oxo-but-1-en-1-olato sdédico (13,86 g. 70 mmol)y. Después. la reaccion se
calienta a 100°C durante 1.5 h y después la mezcla se deja enfriar a ta. Después. la reaccion
se vierte en agua enfriada con hielo (1 ). La suspension se filtra v el filtrado se extrae
sucesivamente con DCM (100 ml) v EtOAc (200 ml). Las capas organicas se secan

(Na.SQy), se filtran y se concentran para producir un residuo (1031 g).

Etapa 3: El residuo de la Etapa 2 (6,26 g. 28.32 mmol) se combina con una solucion de
hidroxido sodico (2,26 g 56,65 mmol) en agua (90 ml) y metanol (90 ml) y »e agita a ta
durante una noche. El volumen de la solucion se reduce a la mitad al vacio y el valor del pH
se ajusta a 3 con HC| acuoeso (aproximadamente 12 M), EI solido se recoge por filtracion y
se seca al vacio para producir dcido 2-tiazol-2-il-pirimidina-S-carboxilico (56% en 3 etapas).

MS: 208 (M+H); 'H RMN (300 MHz, CDCla): 8= 8.11 (d, 1H), 8,16 (d. 1H), 9.32 (s. 2H).

Etapa -1 Una mezcia de dcido 2-tiazol-2-il-pirimidina-S-carboxilico (50 mg, 0,244 mmal),
cloruro de 5-fluoro-3-metil-indol-1-il-amonio (19 mg, 0.241 mmel) y diisopropiletilamina
(31.5 mg, 0.244 mmol} en DMF (1 ml) se agita a ta durante 5 min. Se anade cloruro de -
(4.6-dimetoxi-[ 1.3, 5]triazin-2-il)-4-metil-morfolin-4-io (37 mg, 0.244 mmol). La reaccion se
calienta a 50°C durante 1.5 h y después se concentra al vacio. El residuo se recoge en
DMSO-d” v después se purifica por cromatogratin HPLC C18 de fase inversa eluvendo con

agua y acetonitrilo que contiene tampdn de TFA al 0,1% para producir (5-fluoro-3-metil-

indol-1-il-amida del dcido 2-tiazol-2-il-pirimidina-S-carboxilico (38%h). MS: 354 (M+H): 'H
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RMN (300 MHz, CDClay & = 2.27 (5. 3H) 7.05 (dt. TH), 7.32 (s. TH). 7.32-7.44 (m, 2H),
8,11 (d. IH), 8,19 (d, TH), 9,42 (s. ZH). 12,12 (s, TH).

Ejemplo 159

{5-Fluoro-3-metil-indol-1-iD)-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico

:
O
'\k\[/k N/
)

Etapa 1: Una solucidon de 2-cianotiazol (1.55 g, 14,2 mmol) en MeOH (12 nl) se trata con N-

i
o

acetilcisteina (234 mg. 1,42 mmol) y acetato amonico (1.5 g. 18.5 mmol) y se calienta en un
microondas a 120°C durante 15 min. Después, la mezcla se trata con éster etilico del acido 2-
dimetilaminometileno-3-oxo-butirico (3.2 g, 17,0 mmol) y KO-Bu (2.2 g. 20 mmol) y se
calienta en un microondas a 120°C durante 15 min mas. Despusgs, la mezela se trata con una
solucion de KOH (1.2 g. 20 mmol) en H:O (5 mD) y se calienta a reflujo durante | h. La
mezcla se neutraliza con HCl acuoso concentrado. El precipitado se recoge por filtracién y se
seca para producir icido d4-metil-2-tiazol-2-il-pirimidina-S-carboxilico (1,95 g, 62%%). MS:
222 (M+H): 'H RMN (300 MHz. DMSO-d,.): 8 13.77 (s, OH, 1H), 9.18 (s. 1H). 8,13 (d. THY,
8.07 (d, TH). 2,81 (s, 3H).

Etapa 2: Una mezela de dcido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico (221 mg, |

mmol), clorura de 5-fluoro-3-metil-indol-1-il-amonio (200 mg, | mmol) v N-metilmorfolina
(101 mg, 1 mmol) en DMF (5 ml) se agita a ta durante 5 min. Se afade cloruro de J-(-+.6-
dimetoxi-{1.3.5]triazin-2-il)-4-metil-morfolin-d-io (277 mg. 1 wmol} y la reaccién se
calienta a 50°C durante 4 h, Después, la mezela de reaccion se vierte en agua (5¢ ml). El

precipitado se recoge por filtracion y se seca al vacio para proporcionar (5-fluoro-3-metil-

indol-1-il}-amida del &cido Jd-metil-2-tiazol-2-il-pirimidina-5-carboxilico (68%). MS: 368
(M+H): "H RMN (300 MHz. CDClL): 0 = 2.27 (s, 3H), 2,76 (s, 3H). 7.06 (dt, 1H), 7,35-7.38
(m.2ED, 742-747 (m, THY 8,07 (d. TH), 8,14 (d. TH), 9.22 (s, [T, 11,9 (s, [H).

Ejemplo 160

(3-Fluoro-3-metil-indol-1-il)-amida de! acido [2.2"]bipirimidinil-5-carboxitico
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Etapa 1: Un recipiente a presion se carga con 2-cianopirimiding (7.88 g, 75 mmol). N-
acetilcisteina (1,22 g. 7.5 mmol), acetato amonico (6,93 g, 90 mmol) v MeOH (75 m). El
recipiente se cierra herméticamente y se calienta a 110°C durante 1.3 h, y después se enfria a
ta. A la mezcla de reaccidn se Je ataden 2-etoxicarbonil-3-oxo-but-1-en-1-olato sédico (17 g,
86.25 mmol) y MeOH (75 ml). La mezcla se calienta a reflujo durante 1.5 h y después se
enfria a ta. Se afiaden NaOH (6 g. 150 mmol) y agua (80 ml). La mezcla se agita durante 30
min o hasta que el andlisis por LC-MS indica la hidrélisis completa del éster intermedio. El
valor de pH de la mezcla de reaccion se ajusta a ~3 con HCI acuoso concentrada (~12 M), Cl
MeOH se evapora al vacio y el precipitado resultante se recoge por tiltracion y se lava con la
cantidad minima de agua enfriada para producir dcido [2.2']bipirimidinil-5-carboxilico
(59%%). MS: 203 (M+H): "H RMN (300 MHz. CDCly): &= 7.71 (1, 1H). 9,06 (d, 2H). 9,30 (s.
2H).

Etapa 2: Una mezcla de dcido [2.2']bipirimidinil-S-carboxilico (166 mg. 0.82 mmol),
cloruro de 3-fluoro-3-metil-indol-I-il-amonio (164 mg. 0,82 mmol) y DIPEA (106 mg, 0.82
mmol) en DMF (5 ml) se agita a ta durante 5 min. Se afade cloruro de 4-(4.6-dimetoxi-
[1.3,5]triazin-2-il)-+-metil-morfolin-4-io (226 mg, 0.82 mmoi). La mezcla de reaccion se
calienta a 50°C durante 1.5 h y después se concentra al vacio. El residuo se recoge en
DMSO- d” v después se purifica por cromatografia HPLC C18 de fase inversa eluyendo con

agua y acetonitrilo que contiene tampén de TFA al 0.1% para producir (5-fluoro-3-metil-

indol-1-il}-amida del dcido [2,2']bipirimidinil-3-carboxilico (56%). MS: 349 (M+H): 'H

RMN (300 MHz, CDCl): & = 2.27 (s. 3H). 7.05 (dt, 1H). 7,33 (s. 1H). 7.36 (dd, 1), 7.42-
746 (m, TH), 7,72 (1. 1H). 9.07 (d, 2H), 9.51 (s. 2H), 12,17 (5. TH).

Ejemplo 161

(3-Cloro-5-fluoro-indol-1-il)}-amida _ del _acido  2-(3-fluaro-fenil)--4-metil-pirimidina-5-

carboxilico

42
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Una solucidn de {(5-fluoro-indol-1-il-amida del acido 2-(3-MTuoro-fenil}-4-metil-pirimidina-
S-carboxilico (300 mg, 0.824 mmol) en MeCN (20 ml) se trata con NCS (185 mg, 1,42
mmol) vy Ta mezela se agita a 60°C en un matraz cerrado herméticamente durante 2 h.
Después. la mezcla se concentra, se diluye con Na-S.0g acuoso al 10% (20 ml) v se extrae
con EtOAc (3 x 20 ml). La capa organica combinada se separa, se seca {Na-SO,), se filtra y

se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo

con EtOAc al 10% - 20% en heptano para producir (3-cloro-3-fluoro-indol-1-il}-amida_del

dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (160 mg. 49%). MS: 399 (M+H);
'H RMN (300 MHz, CDCl): & 8.79 (s. 1H). 8.04 (d. TH). 7.92 (d. TH), 7,18 (m, [H). 7,04
(s, 1H), 7,00 (m, 3), 6,76 {m. 1). 2,52 (s. 3H).

Ejemplo 162

Amida_del acido S5-fluoro-1-![2-(3-fluoro-fenil)-4-metil-pirimidina-5S-carbonill-amino !t -1 H-

indolo-3-carboxilico
H.N.. 0
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Una solucion de (S-fluoro-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-
5-carboxilico (300 mg. 0,82 mmol) en 2-Me-THF (7 ml) se trata con isocianato de
clorosulfonilo (CSTY (85 pl, 2,0 mmol) a 0°C y la mezcla se calienta a ta durante 2 h.
Después. la mezcela se enfria a 0°C, se trata con NaQH 1 M (I mD), se diluye con salmuera
(20 ml) y se extrae con EtOAc (3 x 20 mi). La capa organica combinada se separa, se seca

(Na:SO,), se filtra v se concentra al vacio para producir amida del dcido 3-fluora-1-[2-(3-

fluoro-tenil)-1-metil-pirimidina-5-carbonil]-amino! - 1 H-indolo-3-carboxilico (275 my,

83%6). MS: 408 (M+H): 'H RMN (300 MHz, DMSO-d,): § 9,27 (s, LH), 8.35 (d. 1H), 8.26

(s. TH), 8,20 (d. TH). 7,95 (d. IH), 7,50 (m, 3H), 7,15 (m. 1H), 2.78 (s. 3H). Cls, = 8 nM.
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Ejemplo 163

Eje
Acido 2-{5-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-3-carbonil)-amino}-1 H-indol-3-il}-2-

metil-propidnico

Ltapa 1 Una solucidn de éster metilico del acido (5-fluoro-1H-indo!-3-il)-acético (3 g, 148
mmol) en McCN (25 ml) se trata con Boc:O (4.3 g, 16,3 mmol) y DMAP (200 mg, 1,63
mmol) y la mezcla se agita a ta durante | h. La mezcla se diluye con NHLCl acuoso saturado
(50 ml) ¥ se extrae con DCM (3 x 50 ml). La capa orgdnica combinada se seca (Na>SQ,), se
filtra y se concentra al vacio. El residuo se puritica .por cromatografia sobre gel de silice

eluyendo con EtOAc al 8%% en heptano para producir éster ferc-butilico del dcido S-fluore-3-

metoxicarbonilmetil-indolo-1-carboxilico (1.6 g, 35%%). MS: 371 (M+Na+tACN): 'H RMN

(300 MHz, CDCls): 6 8.09 (m, 1H), 7.59 (s. TH). 7.17 (m, 1H), 7.04 (m. 1H), 3,72 (s, 3H),
3,67 (s. 2H), 1.55 (s, 9H).

Etapa 2: Una solucidn de éster terc-butilico del acido 3-fluoro-3-metoxicarbonilmetil-indolo-
I-carboxilico (1.6 g, 5.2 mmol) en 2-Me-THF (50 ml) a -78°C se trata con LDA (5.7 ml 1.8
M en THF, 10.4 mmol) ¥ se agita durante 0,5 h. Se anade Mel (1,02 ml, 15,6 mmal) y la
mezcla se calienta a 0°C durante 2 h. La mezcla se diluye con NFHLCIT acuoso saturado (50
ml) ¥ se extrae con EtOAc (3 x 50 ml). La capa organica combinada se separa, se seca

(NaSO,). se filtra y se concentra al vacio para producir éster rere-butilico del acido 5-fluoro-

3-(1-metoxicarbonil-1-metil-etil)-indolo- | -carboxilico, que se usa en la siguiente etapa sin

purificacion adicional.

Etapa 3: Una solueion de éster ferc-butilico del acido 5-fluoro-3-( 1-metoxicarbonil--metil-
etil)-indolo-1-carboxilico (5.2 mmal) en MeOH (25 ml) se trata con K-CO, (720 mg, 5.2
mmol) y se calienta u reflujo durante 2 h. La mezcla se diluye con salmuera (50 ml) y se
extrae con LtOAc (3 x 50 mi). La capa organica combinada se seca (Na.SO,), se filtra y se

concentra al vacio para producir éster metilico del acido 2-(5-fluoro- I H-indol-3-il)-2-metil-

propidnico (650 mg. 53%. 2 etapas), que se usa en la siguiente etapa sin purificacion

-




10

o
tn

[7F ]
=

[¥5)
tn

- 159 -

adicional. MS: 236 (M+H); '"H RMN (300 MHz, DMSO-d,): & 7.35 (m, [H), 7.30 (m, 1H).
704 (m, 1H), 6.91 (m, TH). 3.54 (s. 3H), 1.57 (s. 6H).

Etapa 4: Una suspension de NaH (1,02 g. 25.5 mmol, al 60% en aceite mineral) en DMF (25
ml) a 0°C se trata con éster metilico del acido 2-(5-fluoro-1H-indol-3-i)-2-metil-propiénico
(400 mg, 1.7 mmol) y se agita a 0°C durante 0.5 h. La mezcla se trata en porciones con
HOSA (960 mg, 8,5 mmol} y se calienta a ta durante 2 h. Después, la mezcla se vierte sobre
hielo, se filtra a través de una capa de Celite y se extrae con EtOAc (3 x 100 ml). La capa
organica combinada se seca {(Na.SOy). se filtra v se concentra al vacio para producir éster

metilico del dcido 2-(1-amino-5-fluoro-1H-indol-3-il)-2-metil-propionico. que s¢ usa en la

siguiente etapa sin purificacion adicional.
*

Etapa 5: Una solucion de éster metilico del acido 2-(1-amino-53-tfluoro-1H-indo!-3-i)-2-
metil-propiénico (0.85 mmol) v dcido --metil-2-piridin-2-il-pirimidina-5-carboxilico (201
myg. 0,935 mmal) en DMF (8.5 ml) se agita a 40°C durante 0.5 h. La mezcla se trata con
DMTMM (246 mg, 0.89 mmol} y se agita a 60°C durante 1 h. La mezcla se concentra al
vacio, se diluye con NaCOsx acuoso saturado (20 ml) y se extrae con EtOA¢ (3 x 20 mD). La
capa organica combinada se seca (Na:SOy), se filtra v se concentra al vacio para producir

éster metilico del acido 2-!5-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-S-carbonil}-amino]-

LH-indol-3-il} -2-metil-propidnica, que se usa en la siguiente etapa sin purificacion adicional.

Etapa 6: Una solucidn de éster metilico del dcido 2-{5-fluoro-1-[(4-metil-2-piridin-2-il-
pirimidina-3-carbonil)-amino]-1H-indol-3-il}-2-metil-propidnico (0.85 mmol) en MeOH (5
ml) se trata con NaOH acuoso al 10% (2 ml) ¥ se agita a ta durante una noche. Después. la
mezcla se concentra, se diluye con EtOAc (50 ml) v se extrae con NaOH acuoso al 10°% (3 x
50 ml). La capa acuosa se acidifica con HCl acuoso 12 M y se extrae con DCM (3 x 50 ml).
La capa orginica combinada se seca (Na.SOy), se filtra v se concentra. El residuo se tritura

con Et:O para producir acido 2-!5-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-S-carbonil)-

amino]-TH-indol-3-il}-2-metil-propidnica (100 mg, 27%. 3 etapas). MS: 134 (M+H): 'H
RMN (300 MHz, DMSO-d,): 8 9,26 (s, 1H). 8.79 (m. 1H). 8,44 (d. 1H). 8.03 {t, 1H), 7.39

(m. TH), 7.53 (s, TH), 749 (m. TH), 7.35 (d, TH). 7.08 (1, 1H). 2.79 (s. 3H), 1,59 (s. 61).

Ejemplo 164

Acido 2-(5-fluore-1-4[2-(3-fluoro-fenil)}-4-metil-pirimidina-5-carbonil]l-amino ! - 1 H-indol-3-

i-2-metil-propidnico
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Etapa 1: Una solucion de éster metilico del dcido 2-(T-amino-5-fluoro-1H-indol-3-il)-2-
metil-propionico (0,85 mmol) y acido 2-(3-fluoro-fenil)-4-metil-pirtimidina-S-carboxilico
(217 mg. 0,935 mmol) en DMF {8.5 ml) se agita a 10°C durante 0.5 h. La mezela se trata con
DMTMM (246 mg. 0.89 mmol) y se agita a 60°C durante 1 h. La mezcla se concentra al
vacio, se diluye con Na-CO; acuose saturado (20 ml) y se extrae con EtQAc (3 x 20 ml). La
capa orginica combinada se separa, se seca (Na;SOy). se filtra y se concentra al vacio para

producir éster metilico_del deida 2-(3-fluoro-1- ! [2-(3-fluora-tenil)-4-metil-pirimidina-3-

carbonil]-amino -1 H-indol-3-i1)-2-metil-propidnico. que se usa en la siguiente etapa sin

purificacion adicional.

Etapa 2: Una solucion de éster metilico del acido 2-} 5-fluoro-1-{[2-(3-fluoro-fenil)-4-metil -
pirimidina-5S-carbonil]-amino}-1H-indol-3-il)-2-metil-propidnico (0,85 mmol) en MeOH (5
ml) se trata con NaOH acuoso al 10% (2 ml) v se agita a ta durante una noche. Después, la
mezcla se concentra. se diluye con EtOAc (50 ml) v se extrae con NaQH acuose al 1025 (3 x
50 mi). La capa acuosa se acidifica con HCl 12 M y se extrae con DCM (3 x 50 ml). La capa
organica combinada se seca (NaSOy), se filtra v se concentra. El residuo se tritura con B0

para  producir  dcido _ 2-(5-fluoro-[-{[2-(3-fluoro-fenil)-4-metil-pirimidina-3-carbonil]-

aminol-1H-indol-3-il)-2-metil-propidnico (139 mg). MS: 451 (M+H): 'H RMN (300 MHz.
DMSO-d.): 6 9.22 (s, TH), B33 (d, 1H), 8.18 (d. TH). 7,63 (m. 1H), 7.50 (m, 3H), 7.33 (m.
1H}, 7,07 (m, TH), 2,78 (s, 3H). 1.59 (s. 6H). Cl5, = 7 nM.

Ejemplo 165

[5-Fluoro-3-(3-hidroxi-3-metil-butil}-indol-1-it]-amida_del &cido 2-(3-Mluoro-fenil)-4-metil-

pirimidina-S-carboxilico
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Etapa 1. Una solucién de S-fluoroindot (10,5 g, 78 mmol) en MeCN (150 ml) a 0°C se trata
con metil vinil cetona (9.5 ml, 117 mmol} v Se¢(OTH; (383 mg, 0,78 mmol) v se agita
durante 1 h. Después, la mezcla se agita durante 6 h mas a ta. La mezcla se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con EtQOAc al

10%% - 50% en heptano para producir 4-(5-fluoro-1H-indol-3-il)-butan-2-ona (11,1 g, 70%).

Etapa 2: Una solucion de 4-(3-fluoro-1H-indol-3-il)-butan-2-ona (11,1 g, 34,1 mmol) en
THF (200 m]) a 0°C se trata con MeMgBr (54,1 ml, 3 M en THF, 162.3 mmol). se agita a
0°C durante 2 h v se calienta a ta durante una noche. Después. la mezcla se vierte sobre
hielo, se trata con NH,C1 solido (3 p) v se extrae con EtOAc (3 x 120 mI). La capa orginica
combinada se seca (Na-SO,). se Niltra y se concentra al vacio. El residuo se purifica por

cromatografia sabre gel de silice eluyendo con EtOAc al 10%% - 60% en heptano para
g i {

producir 4-(5-fluora-1H-indol-3-il)-2-metil-butan-2-0] (3.07 g. 26%). MS: 222 (M+H); 'H

RMN (300 MHz, CDCly)yr 8 7,94 (s. NH. 1H), 7,22 (m, 2H), 7.03 (s, 1H), 6.93 (m. [H), 2.81
(m, 2H). 1,90 {(m. 2H), 1.33 (s. 6H).

Etapa 3: Una suspension de Nak (8.1 g, 204 mmol, al 60% en aceite mineraly en DMF (100
mb) a 0°C se trata con 4-(5-fluoro-1H-indol-3-i1)-2-metil-butan-2-o0l (3 g. 13.6 mmol) y se
agita a 0°C durante 0,5 h. La mezcla se trata en porciones con HOSA (7.7 g. 68 mmol) y se
calienta a ta durante 2 h. Después, la mezcla se vierte sobre hielo. se filtra a través de una
capa de Celite y se extrae con EtOAc (3 x 100 ml). La capa organica combinada se seca
(Na.SOy). se filtra y se concentra al vacio. El residuo se purifica por filtracién a través de un

lecho corto de gel de silice para producir 4-(1-amino-5-fluore- 1 H-indol-3-i-2-metil-butan-

2-ol, que se usa en la siguiente etapa sin purificacion adicional, MS: 237 (M+HY, '"H RMN
(300 MHz, CDCl:): & 7,30 (m. 1H), 7.22 (m. 1H), 6.98 (m. 2H). 4,71 (s. NH., 2H), 2.75 (m,
2H). 1.86 (m, 2H). 1.31 (s, 6H).

[\(.



N

N

I
th

- 162 -

Etapa 4: Una solucién de acido (278 my, 1.2 mmol) y 4-(1-amino-5-tluoro-1H-indol-3-il)-2-
metil-butan-2-ol (1,2 mmol) en DMF (10 ml) se agita a 50°C durante | h. La mezela se trata
con DMTMM (331 mg, 1.2 munol) y se agita a 30°C durante | h. La mezcla se concentra al
vacio, se diluye con Na>CO; acuoso saturado (50 ml) y se extrae con E(OAc (3 x 50 ml). La
capa orgdnica combinada se seca (Na.SOs), se filtra v se concentra al vacio. El residuo se
purifica por cromatogratia sobre gel de silice eluyendo con EtOAc 50% en heptano para
producir [5-fluoro-3-(3-hidroxi-3-metil-butil)-indol-1-ill-amida del acido 2-(3-fluoro-fenil)-
4-metil-pirimidina-5-carboxilico (330 mg. 61%). MS: 451 (M+H); '"H RMN (300 MHz,
CD;ODy): 8 9.10 (s, 1H). 8.36 (d, 1H). 8.23 (d. 1H). 7.55 (m, 1H), 7,32 (m, 3H), 7.18 (s, I H),
7.03 (m, TH). 3.91 (s, OH. TH). 2.84 (s, 3H), 2,82 (m, 2ZH), 1,91 (m, 2H), 1.31 (s. 6H}.

Ejemplo 166

[5-Fluoro-3-(3-hidroxi-3-metil-butil)-indol-1-il]-amida __del  acido  d-metil-2-piridin-2-il-

nirimidina-5S-carboxilico
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Una solucién de dcido 2-(2-piridil)-+-metil-pirimidina-5-carboxilico (516 mg, 4 mmal) y 4-
(I-amno-3-fluoro-1H-indol-3-i1)-2-metil-butan-2-ol (566 mg, 4 mmol) en DMF (5 ml) se
agita a 50°C durante 1 h. La mezela se trata con DMTMM (662 mg, 4 mmaol) y se agita a
50°C durante 1 h. La mezcla se diluye con Na>CO; acuoso saturado (50 ml) v se extrae con
EtOAc (3 x 50 ml). La capa orgdnica combinada se seca {Na.SO,), se filtra y se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al 4%

- 10% en DCM para producir [S-fluoro-3-(3-hidroxi-3-metil-butil-indol-1-ill-amida del

dcido 4-metil-2-piridin-2-il-pirimidina-S-carboxilico (450 mg, 44%). MS: 434 (M+H); 'H
RMN (300 MHz, DMSO-d,): § 925 (s, |H). 8.81 (d. 1H), 847 (d. 1H). 8,02 (m, 1H), 7.58
(m, 1), 7.43 (m, 3H). 7.06 (m., TH). 4.29 (s. OH, 1H), 2.78 (s. 3H). 2.72 (m, 2H), 1,77 (m,
2H), 120 (s, 6H).

Ejemplo 167

[5-Fluoro-3-(2-piridin-3-il-etil)-indol-1-il]-amida  del  acido 2-(3-fluoro-tenil)-4-metil-

pirimidina-3-carboxilico
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Etapa 1: Una solucidn de S-fluorogramina (376 mg. 3 mmol) y piridina-3-carboxaldehido

-

(531 mg. 3 mmol) en MeCN (6 ml) se trata con BusP (1,12 ml, 4.5 mmob) y se agita a 90°C
durante 24 h. La mezcla se concentra v se filtra a través de una capa de gel de silice eluvendo

con EtOAc al 30% en heptano para producir 5-fluore-3-(2-piridin-3-il-vinil)-1H-indol en

forma de una mez¢la de isémeros de olefina, que se usa en la siguiente etapa sin purificacion

adicional.

Etapa 2: Una solucion de S-fluora-3~(2-piridin-3-il-vinil)-1H-indol (3 mmal) en MeOH (10
ml) se trata con Pd/C (200 mg) y se agita en un aparato Parr a una presion de 40 atm de H.,
durante 18 h. La mezcla se filtra a través de Celite v el filtrado se concentra al vacio. El
residuo se purifica por cromatogratia sobre gel de silice eluvendo con MeOH al 024 - 10%% en

DCM para producir S-fluoro-3-(2-piridin-3-il-etil)- [ H-indot (360 mg. 50%4%, 2 ctapas).

Etapa 3: Una suspension de NaH (600 mg, 15 mmol. al 60% en aceite mineral) en DMF (10

mi} a 0°C se trata con S-tluoro-3-(2-piridin-3-il-etil)-1 H-indo] (240 mg. 1 mmol) y se agita a
0°C durante 0,5 h. La mezcla se trata en porciones con HOSA (565 mg. S mmol) y se
calienta a ta durante 2 h. Después, la mezcla se vierte sobre hielo. se filtra a través de una
capa de Celite y se extrae con EtOAc (3 x 1050 ml). La capa orgdnica combinada se seca

(Na:SQy). se filtra y se concentra al vacio para producir 5-fluoro-3-(2-piridin-3-il-¢til)-indol-

1-tdamina, que se usa en la siguiente etapa sin purificacion adicional.

Etapa -: Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (232 mg,
I'mmoal) y 5-fluoro-3-(2-piridin-3-il-etil-indol-1-ilamina (255 mmol} en DMF (10 ml) se
agita a 50°C durante 10 min. La mezcla se trata con DMTMM (276 myg, | mmob) y se agita a
50°C durante 0,5 h. La niezcla se diluye con Na-CO: acuoso saturado (50 mD) y se extrae con
E{OAc (3 x 50 ml). La capa orgdnica combinada se seca (Na»SQ,). se filtra y se concentra al
vacio. El residuo se purifica por trituracion en MeOH:H,O (2:1) para producir [5-fluore-3-
(2-piridin-3-il-etiD-indol-1 -il]-amida acido

del 2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico (6 mg. 1%). MS: 470 (M+H); 'H RMN {300 MHz. DMSO-d.): 6§ 9.21 (s, IH),

A~
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8.51 (m. IH). 840 (m. TH). 8.33 (d, TH). 8.19 (d. 1H), 7.74 (d, 1H). 7.63 (m, 1H). 7.45 (m,
JHy, 7,33 (m. LHDY. 7.06 (m, [H). 3.29 (s. 2H), 3.01 (s, 2H), 2.77 (s. 3H).

Ejemplo 168

(5-Fluoro-3-formil-indol-1-iDamida del dcido 4-metil-2-piridin-2-il-pirimidina-3-carboxilico

Una selucion de (5-fluoro-indal-1-il)-amida del acido 4-metil-2-pirtdin-2-il-pirimidina-5-
carboxilico (250 mg. 0.55 mmol) en H,O (5.5 ml) se trata con DDQ (369 mg, 1.6 mmol) en
EtOAc (0,5 ml) y se agita a ta durante 2 h. La mezcla se diluye con EtOAc (50 ml), se lava
con salmuera (50 ml) y se extrae con NaHCO; acuoso saturado (3 x 50 ml}). La capa acuosa
se acidifica a pH 2 con HCI (cone.) v se lava con E6O (50 ml). La capa acnosa se neutraliza
con NaOH acuoso al 10% y se extrae con EtOAc (3 x 50 ml). La capa orpanica combinada
se seca (NaxSQO;). se filtra y se concentra al vacio. El residuo se purifica por trituracion en

EtO para preducir (S-fluoro-3-formil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-

pirimidina-5-carboxilico (87 mg, 43%). MS: 376 (M+H): '"H RMN (300 MHz, DMSO-d,): &

12,53 (s, NH, [H), 10,00 (s, 1H). 9.34 (m, 1H), 8.81 (m. 1H). 8.66 (s. [H), 8.48 (m. 1H),
8,04 (m. [H), 7.86 (m, THY. 7.72 (m, LHY, 7.60 (m, 1HY. 7.27 (m. 11). 2.80 (s. 3H).

Ejemplo 169

Acido S-Muoro-1-[(4-metil-2-piridin-2-il-pirimidina-S-carbonil)-amine]- 1 H-indolo-3-

carboxilico

N=
\;:N

Etapa 1: Una solucidn de éster metilico del dcido S-fhroro-1H-indolo-3-carboxilico (510 mg,
2,6 mmol) en NMP (6.5 m!) a ta se trata con KO~-Bu (342 mg. 2.9 mmol) v se agita a ta

durante 0,5 h. Se anade una solucién de acido O-amino-4-nitrobenzoico (558 mg. 3.0 mmol)
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en NMP (2.5 ml) y la mezcla se agita durante 3 h. La mezcla se diluve con EtOQOAc (30 ml) v
se lava con NaHCO; acuoso al 10% (50 ml). La capa organica se separa, se seca {Na-SO,),

se filtra v se concentra al vacio para producir éster metilico del acido [-amina-S-fluoro-1H-

indolo-3-carboxilico. que se usa en la siguiente etapa sin purificacion adicional.

Etapa 2: Una solucion de acido 2-(2-piridil)-4-metil-pirimidina-5-carboxitico (559 mg. 2.6
mmol} y éster metilico del acido l-amino-5-fluoro-1H-indolo-3-carboxilico (540 mg, 2,6
mmol) en DMF (25 ml) se agita a 50°C durante 0,5 h. La mezcla se trata con DMTMM (718
mg. 2.6 mmol) y se agita a 50°C durante 1 h. La mezcla se diluye con Na,CO; acuoso
10 saturado (50 ml) y se extrae con EtOAc (3 x 50 ml). La capa orginica combinada se seca
(Na,SOy), se filtra y se c;ncentra al vacio. El residuo se purifica por cromatografia sobre gel

de silice eluyendo con MeOH al 1% - 10% en DCM para producir éster metilico del dcido 5-

fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-5-carbonil)}-amino]- 1 H-indolo-3-carboxilico.

R Etapa 3: Una solucion de éster metilico del acido 5-fluoro-[-[(4-metil-2-piridin-2-il-
pirimidina-3-carbonil)}-amino]-1H-indolo-3-carboxilico (2.6 mmol) en MeOH (10 ml) se

trata con una solucién acuosa de KOH (500 mg, 8,9 mmol) en H.0 (200 mD) vy se calienta a
reflujo durante 2 h. La mezcla se diluye con EtOAc (50 ml) y se extrae con KOH acuoso al

% (3 x 50 ml). La capa acuosa combinada se neutraliza con HC| (cone.) v el precipitado se

20 recoge por filtracion y se seca al vacio para producir acido 5-fluoro-1-[(4-metil-2-piridin-2-

il-pirimidina-3-carbonil)-amino]-1H-indolo-3-carboxilico (195 mg. 19%, 3 ctapas). MS: 392
(M+H); 'H RMN (300 MHz. DMSO-d.): & 12,44 (s. OH, 1H), 1231 (5. NH. [H). 931 (s.
[H), 8.81 (d. IH), 8.48 (d. TH). 8.35 (s, TH). 8,03 (m, 1H), 7.77 (m. [H), 7.62 (m. 2H}, 7,19

(m, [H), 2.79 (s. 3H).

Ejemplo 170

(3-Fluoro-3-hidroximetil-indol-1-ihamida _del acido  d-metil-2-piridin-2-il-pirimidina-5-

carboxilico

30 Una solucion de  (5-fluoro-3-formil-indol-1-il)-amida  del acido A-metil-2-piridin-2-il-

pirimidina-5-carboxilico {230 mg. 0.614 mmol) en MeQH (10 ml) se trata con NaBH, (233




wh

a4

- 166 -

mg. 6,14 mmol) y se agita a ta durante 1 h. La mezcla se diluye con EIOAc (50 ml) y H-0.
se neutraliza con HCI (conc.) v se extrae con [tOAc¢ (3 x 50 ml). La capa organica
combinada se seca (Na,SO,). se filtra v se concentra al vacio. El residuo se purifica por
HPLC preparativa de fase inversa eluyendo con MeCN al 20%% - 10074 en H-O para producir
{5-fluoro-3-hidroximetil-indol-1-il}-amida _del dcido d-metil-2-piridin-2-il-pirimidina-3-
carboxilico (90 mg, 8%%). MS: 378 (M+H): '"H RMN (300 MHz, DMSO-d,): & 11,92 (s, NH.
1H), 9,27 (s, 1H), 8.81 (d. TH). 847 (d, TH), 8,05 (m, 1H), 7.6! (m, 1H), 744 (m, 3H), 7.10
(m. 1H). 5.00 (t, OH. TH). 4,66 (d. 2H), 2,78 (s, 3H).

Ejemplo 171

[5-Fluora-3-(3-hidroxi-3-metil-butiD-indol-1-il]-amida del dcido d-metil-[2.2'bipirimidinil-

O,

Una solucién de acido 4-metil-[2,2']bipirimidinil-5-carboxilico (300 mg. 1.38 mmol) y 4-(1-

/
N N— o~
é P -
/ /

amino-3-fluoro-1H-indol-3-il)-2-metil-butan-2-0l (325 mg, 1.38 mmol) en DMF (5 ml) se
agita a 50°C durante | h. La mezcla se trata con DMTMM (380 mg, 1.38 mmol) y se agita a
50°C durante h. La mezcla se diluye con Na.CO; acuoso saturado (50 ml) ¥ se extrae con
EtOAc (3 x 50 ml). La capa organica combinada se seca (Na,SO,). se filtra y se concentra al
vacio. El residuo se purifica por cromatogratia sobre gel de silice eluyendo con MeOH al (0%

- 7% en DCM para producir [3-fluoro-3-(3-hidroxi-3-metil-butil)-indol-1-if]-amida del dcido

4-metil-[2.2'|bipirimidinil-5-carboxilico (200 mg, 33%). MS: 435 (M+H): 'H RMN (300

MHz, CD;ODY). & 9.26 (s, TH), 9.09 (d. 2H). 7.70 (t. 1H). 7.29 (m. 2H). 7,22 (s. 1H), 7.01

g

fm. P 2,90 (s, 3HD). 2.82 (m, 2H). 191 (m. 2H). 1.31 (s, 6H).

Ejemplo 172

[5-Fluara-3-(3-hidroxi-3-metil-butil-indol-1-ill-amida  del  acido +-metil-2-tiazol-2-il-

pirimidina-S-carboxilico
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Una solucion de acido J-metil-2-tiazol-2-il-pirimidina-5-carboxilico (300 mg, 1.36 mmol) y
4-( 1-amino-5-fluoro-1H-indol-3-11)-2-metil-butan-2-ol (325 mg, 1.38 mmol) en DMF (5 ml)
se agita a 50°C durante | h. La mezcla se trata con DMTMM (380 mg. 1.38 mmol) y se agita
5 a 50°C durante 2 h. La mezcla se diluye con Na-COs acuoso saturado (50 ml) y se extrae con
EtOAc (3 x 50 mi). La capa organica combinada se seca (Na,SO;), se filtra v se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al (%

- 7% en DCM para producir [S-fluoro-3-(3-hidroxi-3-metil-butil}-indol-{-il]-amida del acida

4-tiazol-2-piridin-2-il-pirimidina-3-carboxilico (155 mg, 2694). MS: 440 (M+H): 'H RMN
10 (300 MHz, DMSO-d.): 6 9,22 (s, 1H), 8.1+ (d, 1H). 8,08 (d. 1H). 7.40 (m, IH). 7,06 (m.
TH) 431 (s. OH, TH)Y 2,76 (s, 3H)Y 2.71 (m, 2H), 1.77 (m. 2H), 1.20 (s. 6H). Clsy, = 5 nM.

Ejemplo 173

(S-Etil-S-triﬂuorometi]—in_gal-l-il)—amida del acido 2-(3-fluaro-feni-4-metil-pirimidina-5-

15 carboxilico

L4
Q&

Etapa 1: Una solucién de 2-yodo-d-trifluorometil-fenilamina (10 g, 3.8 mmol) en DCM
(100 ml) se trata con TFAA (5,55 ml. 41,8 mmol) y piridina (3.4 ml, 41,8 mmol) y se agita a
ta durante | h. La mezcla se diluve con HyO (150 ml) y se extrae con DCM (3 x 150 ml). La
20 capa organica combinada se seca (Na-SO,). se filtra v se concentra al vacio. El residuo se
diluye con MeCN (100 ml). se trata con bromuro de frans-crotilo (5.4 ml, 52.2 mmol) ¥
K:CO; (9.6 g. 69,6 mmol) y se calienta a reflujo durante 2 h. La mezcla se enfria, se filtra a

través de una capa de Celite y se concentra. El residuo se purifica por cromatografia sobre

Tamni g
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trifluoro-N-(2-yodo-d-trifluorometil-fenil)-acetamida (12,7 g, 84%). MS: 43§ (M+H) 'H
RMN (300 MHz, CDCl.): 6 8.18 (s, TH), 7.67 (s, 1H). 7,26 (m. TH), 5,52 (m. 2H), 4.88 (m,
1H), 3.51 (m, THY. 1,68 (d. 3H).

Etapa 2: Una solucion de ANM-but-2-enil-2,2.2-trifluoro-N-(2-yodo-d-tritluorometil-fenil )-
acetamida (12.7 ¢, 29 mmotl) en DMF (60 ml) se trata con #-BuyNCE (8.8 . 32 mmol) ¥
PA{OAC): (131 mg. (.58 mmol) y se agita a 100°C durante 2 h, La mezcla se enfria a ta. se
diluye con EtOAc (150 ml). se filtra a través de una capa de gel de silice v se lava con HCI |
M (150 ml}. La capa organica se separa, se seca (Na.SO,), se filtra y se concentra al vacio.
El residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 10% -
30% en heptano para producir 3-etil-S-trifluorometil-1H-indol (2.6 «. 42%,). MS: 214
(M+H); '"H RMN (300 MHz, CDCI,): & 8,08 (s, NH., 1H). 7,89 (s, 1H). 7.41 (m. 2H), 7.07
(m, IH), 2,81 (c. 2H), 1.34 (1. 3H).

Etapa 3: Una suspension de NaH (7 ¢, 176 mmol, al 60% en aceite mineral) en DMF (30 ml)
a 0°C se trata con 3-etil-3-trifluorometil- 1 H-indol (2.4 g, 11,3 mmol) y se agita a 0°C durante
b h. La mezcla se trata en porciones con HOSA (6.6 g. 59 mmol) y se calienta a ta durante 2
h. Después, [a mezcla se vierte sobre hielo, se filtra a través de una capa de Celite y se extrae
con EtOAc (3 x 150 ml). La capa organica combinada se seca (Na.SQ,), se filtra y se

concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyvendo con

EtOAc al 10% - 50% en heptano para producir 3-etil-5-trifluorometit-indol-1-ilamina (1,3 g.
50%). MS: 229 (M+H); 'H RMN (300 MHz. CDCli): 8 7.84 (s. [H), 745 (s. 2H), 7,02 (s.
[H), .74 (s, NH. 2HY. 2,77 (c. 2H). 131 ¢t 3H).

-

Etapa 4 Una solucidn de dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico (232 mg,
1.0 mmol) ¥ 3-etil-3-trifluorometil-indol-1-ilamina (228 mg, | mmol) en DMF (5 ml) se
agita a 50°C durante | h. La mezela se trata con DMTMM (276 mg. 1 mmol) y se agita a
50°C durante 2 h. La mezcla se diluye con NaxCOj acuoso saturado (5 ml) y se agita durante
5 min. El precipitado se recoge por filtracion v se seca al vacio para producir (3-etil-5-

trifluorometil-indol-1-il)-amida del dcido 2-(3-fluoro-fenil}-4-metil-pirinidina-3-carboxilico

(240 mg, 34%). MS: 443 (M+H): 'H RMN (300 MHz. DMSO-d,.): & 9.24 (s, 1H), 8.34 (d.
TH), 826 ¢d. 1HD, 8.19 (s, 1H). 7.58 tm. 2H), 7.42 (m. 3H), 2.84 (¢. 2H), 2.78 (s, 3H)Y. 1.31
(t. 3H).

Ejemplo 174
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(3-Etil-5-triflucrometil-indol-1-i-amida  del  dcide  4-metil-2-piridin-2-il-pirimidina-5-

carboxilico

Una solucién de dcido 2-(2-piridil)-4-metil-pirimidina-5-carboxilico (215 mg. I mmol) y 3-
etil-5-trifluorometil-indol-1-ifamina (228 mg. | mmo!) en DMF (5 ml) se agita a 50°C
durante 1 h. La mezcla se trata con DMTMM (276 mg. 1 mmol) y se agita a 50°C durante 2

h. La mezcla se diluye con NaxCO; acuoso saturado (5 ml) y se agita durante 5 min. [

precipitado se recoge por filtracion y se seca al vacio para producir (3-etil-3-trifluorometil-
indal-1-il)-amida del dcido 4-metil-2-piridin-2-il-pirimidina-S-carboailica {235 mg, 55%).

MS: 426 (M+H). 'H RMN (300 MHz, DMSO-d,): § 9.28 (s, 1H). 8.81 (d, 1H). 8.8 (d. THY,
8,03 (m. 1H). 7.99 (s, 1H). 7.60 (m. 4H), 2,82 (¢, 2H), 2.79 (s, 3H). 1.31 (1, 3H).

Ejemplo 175

(3-LEtil-5-trifluorometil-indol-1-ily-amida  del  adcido  d-metil-2-tiazol-2-il-pirimidina-5-

carboxilico

Una solucién de dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico (221 mg. 1 mmol) y 3-
etil-5-trifluorometil-indol= [-ilamina (228 mg, 1 mmol) en DMF (5 ml) se agita a 50°C
durante | h. La mezcla se trata con DMTMM (276 mg, 1 mmol) y se agita a 50°C durante 2
h. La mezcla se diluye con Na:COs acuoso saturado (5 ml) y se agita durante 5 min. El

precipitade se recoge por filtracidn y se seca al vacio para producir (3-etil-3-trifluorometil-

indol-|-il}-amida_del dcide d4-metil-2-tiazol-2-il-pirimidina-5-carboxilico (250 mg, 58%%).

MS: 432 (M+H): '"H RMN (300 MHz. DMSO-d,): 6 12,07 (s. NH. TH). 9.25 (s, [H). 8,15 (d,
TH), 8,09 (d. TH). 7,99 (s, TH), 7,68 (d. 1H), 7.51 (m. 2H), 2.77 (s, 3H). 2,74 (¢. 2H). 1,29 (t.
JHD.
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Ejemplo 176

{3-etil-3-trifluorometil-indol-1-i)-amida del dcido 4-metil-[2,2']bipirimidinil-53-carboxilico

.
| A4
H
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Una solucion de dcido 4-metil-[2.2]bipirimidinil-5-carboxilico (216 mg. 1 mmol) y 3-etil-5-
trifluvorometil-indol-t-ifamina (228 mg. 1 mmol) en DMF (3 ml) se agita a 50°C durante | h.
La mezcla se trata con DMTMM (276 mg. | mmol) v se agita a 30°C durante 2 h. La mezcla
se diluye con Na.CO; acuoso saturade (5 ml) v se agita durante 3 min. El precipitado se
recoge por filtracion y se seca al vacio. El solido se tritura en Et:O para producir (3-etil-5-

trifluorometil-indol-1-il)}-amida_del Acido 4-metil-[2,2'Tbipirimidinil-5-carboxilico (100 mg.

23%). MS: 427 (M+H); '"H RMN (300 MHz. DMSO-d,): & 12.11 (s. NH, 1H). 932 (s. 1H),
9,07 (d, 2H), 8,00 (s, IH). 7,69 (m, 2H), 7.53 (m, 2H). 2.80 {c. 2H). 2.79 (s, 3M). 1,31 (L
3H). Clsp = 8 nM.

Eiemplo 177

(3-Ltil-3-trifluorometoxi-indol-1-il}-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-35-

carboxilico

n

Etapa 1: Una solucién de 2-bromo-d-trifluorometoxi-fenilamina (7.6 2. 29.7 mmol) en DCM
(60 ml) se trata con TFAA (5 ml. 35.6 mmol) y piridina (2.87 ml, 35.6 mmol) v se agita a ta
durante una noche. La mezcla se diluye con H-O (150 mI) ¥y se extrae con DCM (3 ~ 150
ml). La capa arginica combinada se seca (Na,SO,). se filtra ¥ se concentra al vacio. El
residuo se diluye con MeCN (60 ml). se trata con bromuro de frans-crotilo (4.6 ml. 44,5

mmol) y K,CO; (8.1 g. 59 mmol), se calienta a reflujo durante 1 h y después se agita a ta
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durante 2 h. La mezela se filtra a través de una capa de Celite y el filtrado se concentra, El
residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 0%% - 15% en
heptano para producir  N-(2-bromo-4-trifluorometoxi-fenil)-N-but-2-enil-2,2,2-trifluoro-
acetamida (10,5 g, 87%). MS: 406 (M-+); '"H RMN (300 MHz. CDCly): 8 7,56 (s, 1H), 7.22
(o 2HY. 5.52 (m, 2H). 4.86 (im, 1H), 3.57 (m. TH). 1.65 (d. 3H).

Etapa 2: Una solucion de N-(2-bromo-d-trifluorometoxi-fenil)-N-but-2-enil-2.2 2-trifluoro-

acetamida (10 g, 24,7 mmol) en DMF (50 mD) se trata con #-Bu,NC1 (7.5 g, 27.2 mmol) y
Pd{OAc): (221 mg. 0.98mmol) y se agita a 100°C durante | h. Se apade F-O (10 ml) y la
mezela se enfria a ta y se filtra a través de una capa de gel de silice. E1 filtrado se extrae con
heptano (3 x 30 ml). La capa orgdnica combinada se seca (Na-SOy), se filtra y se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 0%

- 25% en heptano para producir 3-eti}-S-trifluorometoxi- LH-indol (3.1 g. 55%%). MS: 230

(M+H); "H RMN (300 MHz, CDCl): 8 7.97 (s. NH, 1H), 7,44 (s. 1H), 7.29 (m, 1H), 7.07
(m, 2H). 2.77 (¢, ZH), 1.32 (¢, 3H).

Etapa 3: Una suspension de NaH (7.9 g. 197 mmol, al 60%; en aceite mineral) en DMF (60
ml) a 0°C se trata con 3-etil-3-trifluorometoxi-1H-indol (3 g. 13,1 mmol) y se agita a 0°C
durante 1 h. La mezcla se trata en porciones con HOSA (7.4 g. 65.5 mmol) y se calienta a ta
durante 2 h. Después, la mezcla se vierte sobre hielo v se filtra a través de una capa de Celite.
El filtrado se extrae con heptano (3 x 50 ml). La capa organica combinada se seca (Na-SO,),
se filtra y se concentra al vacio. El residuo se purifica por cromatagrafia sobre gel de silice

eluyendo con EtOAc al 10% - 30% en heptano para producir 3-etil-5-trifluorometoxi-indoi-

T-ilamina (2,05 g, 64%). MS: 245 (M+H); 'H RMN (300 MHz. CDCL): & 7.37 (m. 2H). 7.1
(m. TH), 7,00 (s, TH). 4,72 (s, NH», 2H), 2.73 (c. 2H). 1,29 (t. 3H).

Etapa 4: Una solucién de acido 2-(3-fluoro-fenil)--l-metil-pirimidina-5-carboxilico (2350 mg,
L1 mmoly ¥ 3-etil-3-triflucrometoxi-indol-1-ilamina (244 mg. 1 mmol) en DMF (5 ml) se
agita a 50°C durante 1 h. La mezcla se trata con DMTMM (276 mg, | mmol) y se agita a
50°C durante | h. La mezcla se diluye con Na.CO; acuoso saturado (5 mi) y se agita durante
10 min. El precipitado se recoge por filtracion, se lava con H.O (50 ml) ¥ heptano (50 mhy y

se seca al vacio para producir (3-etil-3-trifluorometoxi-indol-1-il)-amida del icido 2-(3-

fluoro-fenil)-4-metil-pirimidina-S-carboxilico (270 mg, 59%). MS: 459 (M+H): '"H RMN

(300 MHz. CDCl): 8 11,51 (s, NH, 1H). 9.08 (s, 1H), 8.35 (d, IH), 8.24 (d, 1H). 7.48 (in,
2H). 7.22 (m, 2H), 7011 (m. 2H). 2.85 (s, 3H). 2,80 (¢, 2HD, 1,35 (1. 3H).
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Ejemplo 178

(3-Etil-3-triftuorometoxi-indol-1-il-amida _del acido__4-metil-2-piridin-2-il-pirimidina-3-

)
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Una solucion de acido 2-(2-piridil)-d-metil-pirimidina-S-carboxilico (250 mg, 1.1 mmol) y
3-etil-S-trifluorometoxi-indol-1-itamina (244 mg, 1.0 mmol) en DMF (5 ml) se agita a S0°C
durante 1 h. La mezela se trata con DMTMM (276 mg. 1,0 mmol) y se agita a S0°C durante
I, La mezela se diluye,(wn Na-.CO; acuoso saturada (5 mlj v se agita durante 10 min. E]
precipitado se recoge por filtracion. se lava con H-O (50 ml) y heptane (50 ml) y se seca al

vacio para producir (3-etil-3-trifluorometoxi-indoi- 1 -it)-amida del acido 4-metil-2-piridin-2-

il-pirimidina-S-carboxilico (300 mg. 68%5). MS: 442 (M+H): 'H RMN (300 MHz, DMSO-

d.): 8927 (s, 1H). 8.81 (d. TH). 847 (d, TH). 8.03 (m. TH), 7.57 (m, 3H), 747 (s, [H), 7.21
(d. TH), 2,78 (s. 3H). 2.74 (. 2H). 1,29 (1. 3H).

Ejemplo 179

(3-Etil-5-trifluorometoxi-indol-1 -il)-amida del dcido 4-metil-[2.2'Tbipirimidinil-5-carhoxilico

Una solucion de acido 4-metil-[2.2"|bipirimidinil-3-carboxilico (250 mg, 1,1 mmol) y 3-etil-
S-tritluorometoxi-indol-I-ilamina (244 mg, 1 mmol) en DMF (3 ml) se agita a 50°C durante
I h. La mezcla se trata con DMTMM (276 mg, 1,0 mmol) v se agita a 50°C durante | h. La
mezcla se diluye con Na,CO; acuoso saturado (5 ml) y se agita durante 10 min. Ei
precipitado se recoge por filtracion, se lava con Ho0 (30 mI) y heptano (50 ml) v se seca al
vacio  para  producir  (3-etil-5-trifluorometoxi-indol-1-il}-amida__ del  dcido  d-metil-

N

2.2 bipirimidinil-S-carboxilico (130 mg, 29%%). MS: 443 (M+H); '"H RMN (300 MHz,
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Ejemplo 180

(3-Etil-5-trifluorometoxi-indol-1-il)-amida

DMSO-d.}: 8 9.25 (s, 1H). 9,05 (d. 2H). 7.69 (t. TH). 7.64 (s, 1H), 7.54 (m, 2H), 7.14 (d,
1H). 2.80 (s, 3H). 2.76 (c. 2H). 1,29 (1, 3H).

acido  Jd-metil-2-tiazol-2-il-pirimidina-5-

carboxilico

Una solucion de dcido d-metil-2-tiazol-2-il-pirimidina-5-carboxilico (250 mg, 1,) mmol) ¥

3-etil-5-trifluorometoxi-indol-1-ilamia (244 mg, 1.0 mmol) en DMF (5 ) se agita a 50°C

durante 1 h. La mezcla se trata con DMTMM (276 my, 1.0 mmol} vy se agita a 30°C durante

1 h. La mezcla se diluye con Na.COs acuoso saturado (5 ml} v se agita durante 10 min. El

precipitado se recoge por filtracion, se lava con H.O (50 ml) y heptano (50 mb v se seca «/

vacio para producir (3-efil-5-tritluorometoxi-indol- | -il)-amida del icido_d-metil-2-tiazol-2-

il-pirimidina-S-carboxilico (250 mg, 56%%). MS: 448 (M+H): 'H RMN (300 MHz. DMSO-

de): 09,23 (s, TH). 8.15 (m, TH), 8.09 (m. [H). 7.55 (m, 2H), 748 (s, 1H), 7,19 (d, 1H), 2,78

{s. 3H). 2,71 (m, 2H). 1,29 (t, 3H).

Ejemplo 181

{6-Trifluorometil-indol-1-i)-amida __ del

2-(3-fluoro-tenil)-d-metil-pirimidina-5-

Etapa I: Una suspension de NaH (6.5 g, 162 mmol. al 60% en aceite mineral) en DMF (54

ml) a 0°C se trata con 6-trifluorometilindol (2.0 g. 10.8 mmol) v se agita a 0°C durante 0.5 h.

La mezcla se trata en porciones con HOSA (6.1 g. 54 mmol) v se calienta a ta durante 2 h.

Después. la mezcia se vierte sobre hielo y se filtra a través de una capa de Celite. El filtrado

45»6
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s¢ extrae con Et-O (3 x S0 ml). La capa orgdnica combinada se seca (Na.SQy), se filtra y se
concentra al vacio. El residuo se purifica por cromatogratia sobre gel de silice eluyendo con
EtOAc al 10% - 30% en heptano para producir 6-tritfluorometil-indol-1-ilamina (1,79 g.
83%). MS: 201 (M+H); 'H RMN (300 MHz, CDCly): § 7,74 (s. 1H), 7,67 (d. 1H), 7,35 (d.
TH), 7.30 (m, [H), 6,45 (d, TH). 4.83 (5. NH.. 2H).

Etapa 2: Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (278 my,
1,2 mmol) y 6-trifluorometil-indol-1-ilamina (200 mg. 1 mmol) en DMF (5 ml) se agita a
50°C durante 0,5 h. La mezcla se trata con DMTMM (290 myg, 1,05 mmol) v se agita a 50°C
durante 1 h. La mezcla se diluye con Na>COs acuoso saturado (5 ml) y se extrae con EtOAc
{3 x 50 m}). La capa organica combinada se seca {Na>SOy), se liltra y se concentra al vacio.
El residuo se tritura con Et;O/heptano durante una noche. El precipitado se recoge por
liltracion, se lava con HO (50 ml) y heptano (50 ml) y se seca al vacio para producir {6-

trifluorometil-indol-1-il)-amida del dcido 2-(3-fluoro-fenil}-4-metil-pirimidina-5-carboxilico

(180 mg. 44%). MS: 415 (M+H): "H RMN (300 Mz DMSO-d,): 6 12,09 (s, NH, 1H), 9233
(s, 1H). 8,35 (d, 11). 8.20 (d. 1H), 7,90 (s, 1H), 7.79 (m, 2H). 7,65 (m, 1H), 7.46 (m, 2H),
6,74 (d. TH). 2.79 (s. 3H).

Ejemplo 182

{6-Trifluorometil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico

0 =
N~ ™= )LH'N i

|
Y F
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Una solucion de acido 2-(2-piridil)-4-metil-pirimidina-S-carboxilico (258 mg, 1,2 mmol) y
6-trifluorometil-indol-1-ilamina (200 mg. I mmol) en DMF (5 ml) se agita a 50°C durante
0.5 h. La mezcla se trata con DMTMM (290 mg, 1.05 mmoal) y se agita a 50°C durante | h.
La mezcla se diluye con NayCO; acuoso saturado (S ml) y se extrae con EtOAe {3 x50 mb).
La capa organica combinada se seca (Na,SQ,). se filtra y se concentra al vacio. El residuo se
tritura con Et-O/heptano durante una noche. Ei precipitado se recoge por filtracion, se lava

con HO (50 ml) y heptano (50 ml) y se seca al vacio para producir (6-trifluorometil-indol-1 -

il)-amida del dcido 4-metil-2-piridin-2-il-pirimidina-S-carboxilico (160 my. 40%). MS: 398

(M+H); '"H RMN (300 MHz. DMSO-d,): & 12,13 (s, NH, 1H), 9.36 (s, 1H), 8,82 (d, 1H),
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8.48 (d, 1H), 8.04 (m, 1H). 7,83 (m, 3H), 7,60 (n, 1H), 744 (d, TH), 6,74 (d, 1), 2,80 (s,

3H).

Ejemplo 83

{6-Trifluorometil-indol-1-iL-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico

Una solucién de acido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico (265 mg, 1,2 mmol) y
o-trifluorometil-indol-1-ilamina {200 mg. I mmol) en DMF (3 ml) se agita a 50°C durante
0,5 h. La mezcla se trata con DMTMM (290 mg, 1.05 mmol) y se agita a 50°C durante 1 h.
La mezcla se diluye con Na,COs acuoso saturado {5 ml) v se extrae con EtOAc (3 x 50 ml).
La capa organica combinada se seca (Na;SOy), se filtra y se concentra al vacio. Il residuo se
tritura con Et:O/heptano durante una noche. I precipitado se recoge por filtracidn, se lava

con H-O (50 m]) v heptano (50 ml) y se seca al vacio para producir (6-trifluorometil-indol-] -

ih)-amida de! acido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilica (160 my, 40%). MS: 404

(M+H); 'H RMN (300 MHz, DMSO-d,): 8 12,12 (s. NH, 1H), 9,33 (s. 1H), 8,15 (d, IH),

-

8.05(d, TH), 7.91 (s. 1TH), 7.79 (m. 2HD), 7.44 (m, TH). 6,73 (d. 1), 2,77 (s. 31D,

Ejemplo 184

(6-Trifluorometil-indol-} -ih-amida del deido 4-metil-[2.29bipirimidinii-S-carboxilico

0 ol
co Rl
o
N\. = - F
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Una solucion de acido 4-metil-[2,2]bipirimidinil-S-carboxilico (259 mg, 1.2 nmmol) v 6-

trifluorometil-indol-I-ilamina (200 mg, 1 mmol) en DMF (5 ml) se agita a 50°C durante 0,5
h. La mezcla se trata con DMTMM (290 mg, 1.05 mmol) y se agita a 50°C durante | h. La
mezcla se diluye con NaxCO; acuoso saturado (5 mi) y se extrae con EtOAc (3 x 50 ml). La
capa organica combinada se seca (Na,SO,), se filtra y se concentra al vacio. El residuo se
tritura con Et;O/heptano durante una noche. El precipitado se recoge por filtracidn, se lava

con H>O (50 ml) v heptano (50 ml) y se seca al vacio para producir (6-trifluorometil-indol-1-
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iN-amida del acido 4-metil-[2.2']bipiridinil-5-carboxilico (100 mg, 25%). MS: 399 (M--H};

"M RMN (300 MHz, DMSO-d,): 8 12,16 (s, NH, IH), 9.39 (s, [H), 9,06 (d, 2H), 7,92 (s,
IH), 7.81 (m, 2H), 7,70 (t. 1H), 7,44 (d, TH), 6,74 (d. 1H), 2,79 (s, 3H).

Ejemplo 185

(3-Etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-iD-amida def acido 2-(3-{luoro-fenil)-4-metil-

pirimidina-5-carboxilico

0 "
N
N/%(U\N’
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F

Etapa 1: Una solucion de 2-yodo-6-trifluorometil-piridin-3-ilamina (5.09 g, 17,7 mmol) en
DCM (50 ml) se trata con TFAA (3 ml, 21,2 mmol) v piridina (1,7 ml, 21.2 mmol) y se agita
a ta durante 1 h. La mezcla se diluye con H.O (150 m1) y se extrae con DCM {3 x 150 mb).
L.a capa organica combinada se seca (Na-SO),). se filtra y se concentra al vacio. E! residuo se
diluye con MeCN (50 ml), se trata con bromura de /rans-crotilo (2,8 ml, 26.6 munol) y
KoCOs (4.7 g, 34.4 mmol) y se calienta a reflujo durante 2 h. La mezcla se fiftra a través de

una capa de Celite. El filtrado se concentra al vacio. El residuo se purifica por cromatografia

sobre gel de silice eluyendo con E1OAc al 0% - 25%; en heptano para producir N-but-2-enil-

(M-+H); 'H RMN (300 MHz, CDClY: 8 7,71 (d, 1H), 7,53 (d, [H), 5,52 (m, 2H), 4.98 (m,
1D, 3.58 (m, TH). 1.68 (d. 3H).

Etapa 2: Una solucién de N-but-2-enil-2,2.2-trifluoro-N-(2-yodo-6-trifluorometil-piridin-3-
il)-acetamida (5,2 g, 11,9 mmol) en DMF (24 ml) se trata con #-BusNCl (3,6 g, 13,1 mmol)
y PA(OAC) (107 mg, 0,48 mmol) y se agita a 100°C durante 1 h. Se afiade H-0O (10 ml) y la
mezcla se enfria a ta y se filtra a través de una capa de gel de silice. El [iltrado se extrae con
EtOAc/heptano (3 x 50 ml) (1:1). La capa organica combinada se seca (Na-SO,). se filtra y
se cancentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo
con LEtOAc al 5% - 50% en heptano para producir 3-etil-5-trifluorometil-1H-pirrolo[3.2-
blpiridina (2,2 . 86%). MS: 215 (M+H); '"H RMN (300 MHz. CDCly): & 8,24 {s. NH, 1H),
773 (A AH 750 (d, TH). 7.34 (dl THY, 2,93 (¢ 28D, 1,36 (1 3H).

A9
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LEtapa 3: Una suspension de NaH (4,65 g, 116 mmol. al 60% en aceite mineral) en DMF (40
ml) a 0°C se trata con 3-etil-5-trifluorometil-1 H-pirrolo[3,2-b]piridina (2 g, 7,75 mmol) y se
agita a 0°C durante 1 h, La mezcla se trata en porciones con HOSA (4.4 g, 38.8 mmaol) y se
calienta a ta durante 2 h. Después, la mezcela se vierte sobre hielo, se trata con NH,Cl solido
(3 ) y se filtra a través de una capa de Celite. El filtrado se extrae con EGO (3 x 150 mi). La
capa organica combinada se seca (Na.SQOy), se filtra v se concentra al vacio. [ residuo se
purifica por cromatogralia sobre gel de silice eluyendo con EtOAc al 30% - 30% en heptano

-

para producir 3-etil-3-trifJuorometil-pirrolo[3.2-b]piridin-1-ilamina (1.5 g, 84%). MS: 230

(M+H); '"H RMN (300 MHz. DMSO-d,): § 7,97 (d. 1H), 7.59 (d. 1H). 7.54 (s, IH). 6.12 (s.
NH,, 2H), 2,78 (¢. 2H). 1,28 (1, 3H).

Etapa 4: Una solucion de dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (278 mg,
L1 mmol) y 3-etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-ilamina (230 mg, | mmol) en
DMF (5 ml) se agita a 50°C durante | h. La mezcla se trata con DMTMM (290 mg, 1.05
mmol) ¥ se agita a 50°C durante una noche. La mezcla se diluve con Na-CO; acuoso
saturado (5 ml) y se agita durante 10 min. El precipitado se recoge por filtracion, se lava con

H20 (50 ml) y heptane (50 ml) y se seca al vacio para producir {3-etil-5-trifluorometil-

pirrolo[3.2-b]piridin-1-ih)-amida del acido 2-(3-fluoro-feni-4-metil-pirimidina-5-

carboxilico (195 mg, 44%). MS: ddd (M+H); 'H RMN (300 MHz, DMSO-d,): 6 12,16 (s,
NH, TH), 9,28 (s, 1H), 8,34 (d. 1), 8,18 (m, 2H), 7.86 (s, 1H). 7.65 (m, 2H), 7.45 {(m, 1H).
2,83 (¢, 2Hh, 2,78 (s, 31D, 1.35 (t. 3H).

Ejemplo_|1 86

(3-Etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-iD-amida  del  acido 4-metil-2-piridin-2-il-

pirimidina-5-carboxilico

N\,
N F
N N B\ ’
N ‘J m N \F
-

Una solucion de acido 2-(2-piridil)-4-metil-pirimidina-5-carboxilico (258 mg. I.1 mmol) y
3-etil-3-trifluorometil-pirrolo[3.2-b]piridin-1-ilamina (230 mg, 1.0 mmol) en DMF (5 ml) se
agita a 50°C durante | h. La mezcla se trata con DMTMM (2690 mg, 1.05 mmol) v se agita a

50°C durante una noche. La mezcla se diluye con Na.COs acuoso saturado (5 ml) v se agita

-
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Una solucion de acido 4-metil-[2,2"bipirimidinil-S-carboxilico (259 mg, 1.2 mmol) y 3-etil-
S5-trilluorometil-pirrolo[3.2-h]piridin-1-ilamina (230 mg. 1.0 mmol} en DMF (5 m!) se agita
a 30°C durante 0.5 h. La mezela se trata con DMTMM (290 mg, 1.05 mmol) y se agita a
30°C durante una noche. La mezela se diluye con Na-COs acuoso saturado (5 ml) v se extrae
con EfOAc (3 x 50 mI). La capa organica combinada se seca (Na.SOy), se filtra v se
concentra al vacio. El residuo se purifica por HPLC preparativa de fase inversa eluyendo con

MeCN al 20% - 100%% en H,O para producir (3-etil-3-trifluorometil-pirrolo| 3,2-b]piridin-1 -

il)-amida del acido d4-metil-[2,2"bipirimidinil-S-carboxilico (230 mg. 54%). MS: 428
(M+H); 'H RMN (300 MHz, DMSO-d,): 8 9.28 (s. 1H), 9.05 (d, 2H). 8.11 {(d, 1H). 7.98 (s.
1H), 7.69 (t. THY., 7.64 (d, TH), 2.83 (c. 2H). 2.80 (s, 3H). .34 (¢, 3H).

Eiemplo 189

{5-Metoxi-2-metil-indol-1-il}-amida _del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico
o
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Etapa I: Una suspension de NaH (1.25 g. S1 mmol, al 60% en aceite mineral) en DMF (47
ml} a 0°C se trata con S-metoxi-2-metilindol (500 mg, 3.1 mmol} y se agita a 0°C durante 0.5
h. La mezcla se trata en porciontes con HOSA (1,92 g, 17.0 mmol) v se calienta a ta durante
h. Después. la mezcla se vierte sobre hielo v se extrae con FiOAc (3 x 50 mD). La capa

organica combinada se seca (Na,SOy), se filtra v se concentra al vacio para producir 3-

metoxi-2-metil-indol-1-ilamina. que se usa en la siguiente etapa sin purificacion adicional,

Etapa 2: Una solucion de acido 2-(3-fluoro-fenih-4-metil-pirimidina-5-carboxilico (719 my,
3 Emmoly v S-metoxi-2-metil-indol-1-ilamina (550 my, 3.1 mmol) en DMF (4 ml) se agita a
30°C durante 15 min. La mezcla se trata con DMTMM (856 mg. 3,1 mmol) y se agita a 50°C
durante 1 h. La mezcla se concentra al vacio. se diluye con EtOAc (50 ml) v se lava con
Na>CO; acuoso saturado (50 ml), La capa orginica se separa. se seca (Nax;S0y), se filtra y se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con

EtOAc af 30° en heptano para producir (S-metoai-2-metil-indol-1-il-amida del dcido 2~(3-

fluore-fenil)-4-metil-pirimidina-3-carboxilico (180 mg, 15%, 2 etapas). MS: 391 (M-+H): 'H

AGL-
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Etapa 1: Una suspension de Nall (805 mg, 20,1 mmol. al 60% en aceite mineral) en DMF (5
ml) a 0°C se trata con 7-fluoro-3-metilindol (200 mg, 1,34 mmol) y se agita a 0°C durante |
h. LLa mezcla se trata en porcianes con HOSA (757 mg, 6,7 mmol) y se calienta a ta durante 2
h. Después, la mezcla se vierte sobre hielo, y se extrae con EtOAc (3 x 100 ml). La capa
organica combinada se seca (Na,SQy), se filtra y se concentra al vacio para producir 7-

fluore-3-metil-indoi- | -ilamina, que se usa en fa siguiente etapa sin purificacidn adicional.

LEtapa 2: Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico (1,34
mmol) y 7-fluoro-3-metil-indol-1-ilamina (342 mg, 1,47 mmol) en DMF (15 ml) se agita a
30°C durante 1 h. La mezcla se trata con DMTMM (407 mg, 1,47 mmol) y se agita a 50°C
durante 4 h. La mezcla se concentra al vacio, se diluye con EtO (50 ml) v se fava con
Na:CO; acuoso saturado (50 ml). La capa organica se separa, se seca (NaxSOy), se filtra v se
concentra al vacio. LI residuo se purifica por cromatografia sobre gel de silice eluyendo con

DCM al 0% -100% en EtOAc para producir (7-1Tuore-3-metil-indol- t-il)-amida del dcido 2-

(3-fluoro-fenil)-4-metii-pirimidina-3-carboxilico (241 mg, 48%). MS: 379 (M+H)J; ' RMN

(300 MHz, DMSO-d;): 6 9.05 (s, 1H), 8,32 (d, 1H), 8,18 (d, 1H), 7.64 (m, IH)'. 7,45 (m,
1H), 7.40 (m, TH), 7.31 (s. 1 H), 7.05 (m, 2H), 2.74 (s, 3H), 2,29 (s, 3H).

Ejemplo 192

(5-Metanosulfonil-3-metil-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-

S-carboxilico

Y/
)=
N

o

Etapa 1: Una solucién de alil-(2-yodo-4-metanosulfonil-fenil)-amina (1,43 g. 4.1 mmo!) en
DMF (20 ml) se trata con #-Bu,NCl (1,47 g, 532 mmol) y Pd{OAc), (56,6 mg, 0,2 mmol} y
s¢ agita a 100°C durante 1 h. Se anade HCI (5,3 ml, 3 M) v la mezcla se enfria a ta, se filtra a
través de una capa de Celite y se extrae con EtOAc (3 x 50 mi). La capa orgdnica combinada
se seca (NaaSOy), se filtra y se cancentra al vacio. El residuo se purifica por cromatografia
sobre gel de silice eluyendo con EtOAc al 60% en heptano para producir 5-metanosulfonil-3-

metil-1H-indol {370 mg, 43%).




A

to
v

30

-182 -

-
Etapa 2: Una suspension de NaH (1,06 g, 26.6 mmol, al 60% en aceite mineraly en DMF (15
ml) a 0°C se trata con S-metanosulfonil-3-metil-1H-indo! (370 mg, 1,77 mmol) y se agita a
0°C durante 1 h. La mezcla se trata en porciones con HOSA (1 g, 8.85 mmol) y se calienta a
ta durante una noche. Después, la mezcla se vierte sobre hielo v se extrae con EtOAc (3 x
100 m). La capa organica combinada se seca (Na:SO;). se filtra y se concentra al vacio para

producir 3-metanosulfonil-3-metil-indol-1-ilanina. que se usa en la siguiente etapa sin

puriticacion adicional,

Etapa 3: Una solucién de acido 2-(3-fluoro-fenil}-4-metil-pirimidina-S-carboxilico (1,77
mmol) y S-metanosulfonil-3-metil-indol-1-ilamina (432 mg, 1.95 mmal) en DMF (15 ml) se
agita a ta durante 1 h. La mezcla se trata con DMTMM (538 mg, 1,95 mmol} v se agita a
60°C durante 1.5 h. La mezela se diluye con EtQAc (30 ml) y se lava con Na.-CO; acuoso
saturado (50 ml). La capa orginica se separa, se seca {Na-SQy), se filtra y se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con FtOAc al 0%

-100% en heptano y después por trituracion en EtO para producir (5-metanosulfonil-3-

metil-indol-1-il)-amida_del acido 2-(3-flucro-fenil)-4-metil-pirimidina-5-carboxilico (106

mg. 1425). MS: 439 (M+H): 'H RMN (300 MHz, DMSO-d,): & 9.15 (s. 1H), 8.37 (d. 1H).
8.24 (m. 2H). 7.82 (m, 1H). 7,59 (d. 1H). 7.54 (m. 1H), 7.34 (s. [H), 7.29 (m, TH), 3.13 (s,
3H), 2.83 (s. 3H). 2,42 (s. 3H),

Ejemplo 193

Sal_del dcido trifluorcacético de (3-etil-pirrolo[2.3-b]piridin-1-il)-amida del acido d-metil-2-

piridin-2-il-pirimidina-5-carboxilico

N

I @]

N’}\\l H\N,N\,’//’
BT
"

N
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Etapa I: (Ref.: . Org. Chem. 2002, 67. 6226-6227) Se anade 7-azaindol (5 g, 42.3 mmol) a
una suspension agitada de AICI; (22,6 g, 169 mmol) en DCM (300 mi), Despues de agitar a
ta durante | h, se afiade gota a gota cloruro de acetilo (13.3 g. 169 mmol) v la mezcla
resultante se agita durante {8 h. La mezcla se enfria a 0°C, se inactiva con MeOH (150mhyy
se agita durante 1 h. A la mezcla se le afiade gel de silice. los disolventes se retiran al vacio ¥

el residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al 10% en

—
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DCM para producir 1-(1H-pirrolo [2,3-b]piridin-3-il)-etanona (1.6 g). 'H RMN (300 MHz,
CH;OD): 8 8,93 (d. 1H). 8,45 (s, 2H), 7.50 (t, 1H), 3.30 (s, 3H).

Etapa 2: A una solucién de 1-(1H-pirrolo[2.3-b]piridin-3-il}-etanona (1.34 p. 8,38 mmol) en
TFA (25 ml) se le aiade trietilsilano (6.09 g, 52,4 mmol) y se agita a ta durante 18 h. La
mezela se concentra, se diluye con una solucién acuosa 2 N de KOH y se extrae tres veces
con DCM. La capa aorganica combinada se seca (Na-S0,), se filtra y se evapora. El residuo
resultante se cromatogratia a través de gel de silice eluyendo con MeOH al 10 en DCM
para producir 3-etil-1M-pirrolo[2,3-b]piridina (0.91 g). MS: 147 (M+H): 'H RMN (300
MHz, CDCI3): 8 9.23 (s ancho, TH), 8.32 (d. TH). 7.94 (s.1H). 7.05-7 14 (m, 2H), 2.80 (¢,
2HY 135 (t3H).

Etapa 3: Se disuelven 3-etil-1H-pirrolo[2.3-b]piridina (0,91 g, 6,2 mmol) y KOBu (1,39 g,
124 mmol) en DMF (28 ml) v la mezcla se agita durante 2 h a ta. Mientras se rocia
vigorosamente con nitrogene, se anade en porciones NH.Cl (92 ml 0,15 M en éter). La
mezcla de reaccidn se agita a ta durante 2 h. La mezcela se enfria a 0°C v después se inactiva
con Na.S;0: (2.7 g} en agua (50 ml). Después de dejar en reposo a ta durante 18 h, la mezcla
se concentra, se tritura en DCM y se filtra. El filtrado se concentra ¥ se cromatografia a

través de gel de silice eluyendo con MeOH al 10%% en DCM para producir 3-etil-pirrolo[2,3-

blpiridin-1-il- amina (380 mg). MS: 162 (M+H); "M RMN (300 MHz. CDChL): & 8.32 (d,
1H). 7.90 (d, TH), 7.04-7,13 (m, 2H). 4,96 (s ancho, 2H), 2,76 (c. 2H). 1.33 (t, 3H).

Etapa 4: Una mezcla de 3-etil-pirrole[2,3-b]piridin-1-ifamina (126 mg, 0.78 mmol), icido 4-
metil-2-piridin-2-il-pirimidina-5-carboxilico (168 mg. 0,78 mmol), HATU (356 mg. 0.936
mmol) y DIPEA (302 mg. 2,34 mmol) en DMF (4 ml) se calienta a 150°C durante 1 h. La
reaccidn se interrumpe con agua y se extrae con EtOAc. La capa orginica se seca (MgSQ,),
se filtra y se concentra. El residuo se cromatografia primero a través de gel de silice
eluyendo con MeOH al 10% en DCM. El producto resultante se cromatografia de nuevo
usando HPLC de fase inversa eluyendo con TFA al 0,1% en agua v acetonitrilo para

producir sal del acido trifluoroacético de (3-etil-pirrolo[2.3-b]piridin-1-il)-amida del dcido 4-

metil-2-piridin-2-il-pirimidina-5-carboxilico (29 mg). MS: 359 (M+H); '"H RMN (300 MHz,
CD\OD): 8 945 (s, 1H). 9.0:0 (d. TH). 8.93 (d, TH). 8,67 (t, 1H), 8.31 (d, 1H), 8.19-8.08 (m,
2H), 7.3 (s, TH), 7.27 (dd, 1H), 2,96 (s. 3H). 2.85 (c. 2H). 1,39 (1. 3H).

-

Ejemplo 194
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(3-Etil-pirrolo[2.3-bIpiridin-1-il)-amida del acido 2-(3-fluoro-fenil)-J-metil-pirimidina-S-

A
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Una mezela de 3-etil-pirrolo{2.3-b]piridin-T-ilamina (126 mg, 0,78 mmol). acido 2-(3-
ﬂuoro-l‘enil)-4—metil—piril?lidina-i—carboxi]ico (180 mg. 0,78 mmol). HATU (356 mg, 0,036
mmol) v DIPEA (302 mg. 234 mmol) en DMF (4 mD) se calienta a 150°C durante 1 h. La
reaccion se interrumpe con agua v se extrae con EtQAc. La capa orgidnica se seca (MgSO,),
se filtra v se concentra. El residuo se cromatogratia a través de gel de silice eluyendo con

acetato de etilo al 0-100% ¢n heptano pary producir (3-etil-pirrolo[2,3-b]piridin-1-il}-amida

del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (128 mg). MS: 376 (M+H): "M

RMN (300 MHz, DMSO-d6): & 9,10 (s. TH), 8,25-8.33 (m, 2H), 8.16 (d. 1 H), 8.05 (d, TH),
7.62 (¢, TH), 7.39-7.48 tm, 2H), 7,16 {dd, 1H). 2,78 (s, 3H), 2,75 (c. 2H). 1.29 (1. 3H).
Ejemplo 195

(3-Etil-pirralo[2 3-¢lpiridin-1-il)-amida _del dcido  2-(3-flyoro-fenil)-4-metil-pirimidina-3-

carboxilico

N~y
I
\/
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Una mezcla de 3-etil-pirrolo[2.3-¢]piridin-T-ilamina (93 mg. 0,577 mmol), dcido 2-(3-
fluoro-feniD-4-metil-pirimidina-5-carboxilico {134 mg, 0.757 mmol). HATU (263 mg, 0.692
mimolj ¥ DIPEA (223 mg. 1,73 mmol) en DMF (3 mi) se calienta a 130°C durante 1 h. La
reaccion se interrumpe con agua y se extrae con EtOAc. La capa organica se seca (MgSQ,),
se filtra y se concentra. El residuo se purifica por cromatografia en columna sobre gel de

silice eluyendo con acetato de etila al 0-100% en heptano para producir (3-etil-pirrolo]2.3-

¢lpiridin-1-il)-amida del acido_2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico (86 mg).
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MS: 376 (M+H): "H RMN (300 MHz, CD;0D): § 9,15 (s, 1H), 8.69 (s. 1H). 8,37 (d. 1M},
8.15-8,26 (m. 2H), 7,70 (d, 1H), 7.55 (¢, [H). 7.49 (s. 1H). 7,29 (t, 1H), 2.80-2,90 (m, S H),
1,38 (1, 3H). Clsy = 7 nM.

Ejemplo 196

Sal del dcido trifluoroacético de (3-etil-pirrolo[2,3-¢c]piridin-1-i)-amida del acido 4-metil-2-

piridin-2-il-pirimidina-5-carboxilico

d?f’”

Etapa I: (Ref.: J. Org. Chem. 2002, 67, 6226-6227) Se afiade 6-azaindol (2,5 g. 21,2

LWy

mmol) a una suspension Agitada de AICL (11,3 g 84.5 mmol) en CHLClL (150 ml). Después
de agitar a ta durante 1 h, se anade gota a gota cloruro de acetilo (6.65 g, 84,5 mmol) y la
mezcla resultante se agita durante 18 h. La mezela se enfria a 0°C, se inactiva con MeOH (75
ml) y se agita durante 1 h. A la mezcla se le anaden gel de silice (40 ml), MeOH y DCM, los
disolventes se retiran al vacio y el residuo se purifica por cromatografia sobre pel de silice
eluyendo eon MeOH al 10% en DCM para producir [-(1H-pirrolof2,3-¢]piridin-3-il}-etanona
(1.52 g, 45%). MS: 161 (M+H); 'H RMN (300 MHz, CD;0D): § 9,20 (s. 1H). 8,95 (s. H),
7.82(d, IH), 8,72 (d, TH), 8,43 (d, [-H), 2.64 (s, 3H).

Etapa 2: A una solucion de 1-(TH-pirrolof{2.3-¢]piridin-3-il)-etanona (1,53 g, 9,55 mmol) en
TFA (29 ml) se le anade trietilsilano (6,88 g, 59,21 mmol) y se agita a ta durante 18 h. La
mezcla se concentra y se extrae con EtOAc. La capa organica se lava con KOH acuoso 2 N,
se seca (Na.SOy). se filtra y se evapora. El residuo resultante se cromatografia a través de gel
de silice eluyendo con MeOH al 10% en DCM para producir 3-etil-1H-pirrolo[2,3-¢]piridina
(1,35 g. 97%). MS: 147 (M+H). 'H RMN (300 MHz, CDCl3): & 13,3 (ancho, N-H) 9,46 (s,
LH). 8,04 (s. 1H), 7,71-7,88 (m. 2H), 2,88 (c. 2H). 1.39 (t. 3H).

Etapa 3: Se disuelven 3-etil-1H-pirrolo[2.3-¢]piridina (1,21 g, 8.29 mmol) y KO/Bu (1.86 g,
16,57 mmol) en DMF (47 ml} y la mezcla se agita durante 2 h a ta. Mientras se purga
vigorosamente con nitrégeno. se afiade en porciones NH,Cl (101 ml 0.15 M en éter). La

mezcla de reaccién se agita a ta durante 1 h. Después, la mezcla se enfvia a 0°C y se inactiva
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con NiS-0; (4.3 ¢) en agua (80 ml). Después de dejar en reposo a ta durante 2 dias. las
capas se separan. A la capa acuosa se le anade salmuera v después se extrae con EtOAc. Las
capas organicas se combinan y se secan (Na.SQy) para dar una mezela de 3-etil-pirrolo[2,3-
c]piridin-I-ilamina v material de partida. Esta mezcla se purifica por cromatogratia a través

de gel de silice eluyvendo con MeOH al 10% en DCM para producir 3-etil-pirrolo{2.3-
g 3 ¥ P

clpiridin-1-ilamina (93 mg). La mezcla restante del material de particda v el producto se

recoge v se disuelve en DCM. Esta solucién se enfria a 0°C y se carga con BOC-0 (164 mg,
(0,75 mmol). La mezcla resultante se purifica por cromatografia sobre gel de silice eluyvendo

con MeOH al 10% en DCM para producir mas cantidad de 3-etil-pirrelo[2.3-¢]piridin-1-

tamina (145 my). '"H RMN (300 MHz, CDC1;): 8 8.85 (s. 1H), 825 (d. IH), 7.48 (d, 1H),

7.10 (s. TH). 4.88 (s, 2H), 2.75 (c. 2H), 1.35(t. 3H).

Etapa -:: Una mezela de 3-etil-pirrolo]2,3-c]piridin-t-tlamina (122 mg, 0,757 mmol). dcido
d-metil-2-piridin-2-il-pirimidina-3-carboxilico {163 mg, 0.757 mmol), HATU (336 mg,
0.936 mmol) y DIPEA (294 mg, 2.27 mmol) en DMF (1 ml) se calienta a 150°C durante | h.
La reaccion se interrumpe con agua vy se eatrae con EtOAc. La capa organica se seca
(MgSO;,). se filtra v se concentra. El residuo se cromatografia a través de gel de silice
eluyendo con MeOH al 10% en DCM. El producto resultante se cromatografia de nuevo
usando HPLC de fase inversa cluyendo con TFA al (L1°% en agua y acetonitrilo para

producir sal del acido trifluoroacético de (3-etil-pirrolo[2.3-¢]piridin-1-iN-amida del dcido 4-

metil-2-piridin-2-il-pirimidina-5S-carboxilico (42 mg. 9,5%). MS: 359 (M+H); "H RMN (300

MHz, DMSO-d6): 8 943 (s, TH), 9,37 (s, 1H). 8.80 (d. tH). 8,45 (t, 2H), 8,26 (s. 1H), 8.22
(d, TH), 8.03 (1. TH), 7.39(t. TH). 2,86 (c. 2H), 2.80 (s, 3H), 1.32 (. 3H).

Ejemplo 197

(3-Metil-pirrolo[3,2-bIpiridin-1-il)}-amida del acido_2-(3-fluoro-fenil)-+-metil-pirimidina-5-

carboxilico

0 .
P /H\ /N\’/N¥
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Una mezela de 3-metil-pirrolo[3.2-b]piridin-1-ilamina (75% de pureza) (240 mg, <1.63

mmol), dcido 2-(3-Hluoro-fenil)-4-metil-pirimidina-5-carboxilico (379 mg, 1,63 mmol).
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HATU (744 mg. 1,96 mmol) v DIPEA (388 mg. 4.89 mmol) en DMF (5 ml) se calienta a
[50°C durante 1 h. La reaccion se interrumpe con agua y se extrae con EtOAc. La capa
orginica se seca (MgSQy). se filtra y se concentra. El residuo se cromatografia a través de
gel de silice eluvendo con MeQOH al 10%% en DCM., El producto resultante se recristaliza con
éter para producir (3-metil-pirrolo[3.2-b]piridin-1-il)-amida del acido 2-(3-fluoro-fenijl)-4-
metil-pirimidina-S-carboxilico (197 mg, 44%). MS: 362 (M+H); 'H RMN (300 MHz,
CD;0ODY: 8 9,14 (s. TH), 8,40 (d, 1H), 8.36 (d., 1H), 8.22 (d. 1H), 7.85 (d, IH), 7.55 (¢, 1H),
7,47 (s, THY, 7.25-7.34 (m, 2H), 2,83 (s. 3H), 2,42 (5. 3HY. Clsy = 2 ML

Ejemplo 198

{3-Metil-5-triflucrometil-indol-1-il}-amida  del A4cido  3-metil-2-piridin-2-il-pirimidina-5-

carboxilico
8] —
NZ | N F
i N FF
~ N

Etapa 11 A unat mezcla de 2-yodo-d-trifluorometil-anilina (5 g, 17.4 mmol), KO-Bu (2,05 g
18.3 mmol) y THF {200 ml) a -78°C se le anade bromuro de alilo (2,21 g, 18.3 mmol). La
mezcla resultante se calienta a ta v se agita durante 18 h. Se afiade agua v la mezcla se extrae
con EtOAc. La capa organica se separa, se seca (Na.SO,), se filtra y se concentra. El residuo
se cromatografia a traveés de gel de silice eluyendo con EtOAc al 0-50°% en heptano para
producir alil-(2-yodo-t-trifluorometil-fenil)-amina (1.9 g. 33%%). MS 328 (M + H); '"H RMN
(300 MHz, CDCl3): & 7,90 (s, 1H), 7,45 (d, 1 H). 5.88-6,02 (m, 1H), 5.33 (d, 1 H). 5,25 (d.
IH), 4.72(5 ancho, TH), 3.90 (s. 2H).

Etapa 2: Una mezcla de alil-(2-vodo-4-trifluorometil-fenil)-amina (1,75 g. 5.35 mmol),
cloruro de tetrabutifamonio (1.68 g, 5,35 mmol). acetato de paladio (120 mg. 0.54 mmol) y
carbonato potisico (2,22 g. 16.0 mmol) en DMF (50 ml) se calienta a 80°C durante 1.5 h. La
reaccion se interrumpe con agua y se extrae tres veces con DCM. La capa organica
combinada se seca (Na,SOy). se filtra y se concentra. El residuo se cromatogratia a través de
gel de silice eluyendo con EtOAc al 0-40% en heptano para producir 3-metil-5-
trifluorometil-1H-indol (401 mg). 'H RMN (300 MHz. CDCL,): & = 8.09 (s ancho, 1H). 7.90
(s, 1 H). 7.44 (s, TH), 7,10 (s, 1H), 2.38 (s, 3H).

AP
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Etapa 3: Se afiade en porciones NaH al 60% (1.21 g. 30.2 mmol) a una solucién agitada de 3-
metil-5-trifluorometil-1H-indol (400 mg. 2.01 mmol) en DMF (6 ml) a 0°C. La mezcla se
agita a 0°C durante I h. se aiiade en porciones HOSA (1,14 g, 10,0 mmol) a 0°C y la mezcla
se deja calentar a ta durante 2 h. La reaccion se interrumpe con cloruro de amonio acuoso
saturado, y se extrae tres veces con DCM. La capa orginica combinada se seca (Na-SQy), se

filtra y se concentra. Elf residuo se cromatografia a través de gel de silice eluyendo con

EtOAc al 0-10% en heptano para producir 3-metil-3-trifluorometil-indol-1-ilamina (223 mg,
§2%). MS: 215 (M+H); 'H RMN (300 MHz, CDCly): & = 7.8 (s. 1H). 7.48 (s, 2H). 7.04 (s,
LH). 4.77 (s. 2H), 2,34 (s. 3H).

Etapa 4: Una mezela de 3-metil-S-tritluorometil-indol-1-ilamina (223 mg, 1.04 mmol), acido
4-metil-2-piridin-2-il-pirimidina-5S-carboxilico (224 g, 1.04 mmol). HATU (475 mg. 1.25
mmol) y DIPEA (404 mg 3.13 mmol) se agita en DMF a 150°C durante 1 h. La reaccidn se
inferrumpe con agua v se extrae con EtOAc. La capa orgdnica se seca (MgSO,). se filtra y se
concentra. El residuo se cromatografia a través de gel de silice eluyendo con MeOH al 10%

en DCM para producir (3-metil-3-trifluorometil-indol-1-il)-amida del dcido J-metil-2-

pitidin-2-il-pirimidina-S-carboxilico (122 mg. 2895). MS: 412 (M+H). 'H RMN (300 MHz.

CD,OD): 6 9.22 (s, TH), 8.79 (d. 1H). 8.66 (d. 1H). 8.06 (t. 1H), 7.91 (s, 11). 7.60 (dd. 1H).
7.51 (s, 2H), 7.29 (s. 3H}), 2,88 (s, 3MH), 2.40 (s. 3H).

Ejemplo 199

(3-Metil-pirrolo[3.2-b]piridin-I-iD-amida  del  dcido  d-metil-2-piridin-2-il-pirimidina-5-

carboxilico

J _,j\N/ N\f?\”“

Jj
A N
( \.\-il/ N
Etapa 1: A una salucién de 3-amino-2-cloropiridina (3 g 38.9 mmol) en THF (35 ml) se le
afiade NaHMDS 2 M en THF (38.9 ml. 77.8 mmol). Después de agitar a ta durante 15 min,
se anade en una porcion BOC-0 (7.7 g, 35.6 mmol) en THF (20 ml) y después la mezcla se
agita durante 5 h a ta. Se aiade HCI acuoso al 0.1%s. La mezela se extrae con EtOAc. La
capa orginica se seca (MgSOy). se filtra v se concentra. El residuo se cromatografia a través

de gel de silice eluvendo con EtOAc al 0-50% en heptano para producir éster terc-butilico
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del dcido (2-cloro-piridin-3-il)-carbamico (7.18 &, 8920}, MS: 220 (M+H). '"H RMN (300

MHz, CDCly): & 8,52 (d, TH), 8.05 (dd, TH), 7.23 (dd. 1H). 7.02 (s ancho. 1H). 1.55 (s, 9H).

Etapa 2: Una mezcla de éster terc-butilico del acido (2-cloro-piridin-3-il)-carhamico (7 g,
30.7 mmol). bromuro de alilo (5,26 g, 10,8 mmol) y carbonato de cesio (20.8 g. 63.8 mmol)
en DMF (280 ml) se calienta a 60°C durante 1 h. La reaccidn se interrumpe con agua y se
extrae con EtOAc. La capa orgdnica se seca (Na:SQ,). se filtra y se concentra para producir

gster tere-butilico del dcido alil-(2-cloro-piridin-3-it)-carbamico (8,03 g, 98%), que se usa en

la siguiente etapa sin purificacion adicional.

Etapa 3: Una mezcla de éster terc-butilico del acido alil-(2-cloro-pirtdin-3-il}-carbamico
(8.03 g, 30 mmol). cloruro de tetrabutifamonio (9.4 g, 30 mmol), acetato de paladio (673 mg,
3 mmol) y carbonato potasico (12,4 g, 3 mmol) en DMF (300 ml) se calienta a 80°C durante
1.5 h. La reaccidn se interrumpe con DCM y se lava con agua. La capa orgdnica se seca
(MgSOy), se filtra v se concentra. El residuo se cromatografia a través de gel de silice

~

eluvendo con EtOAc al 0-40% en heptano para producir éster terc-butilico del acido 3-metil-

9

pirrolo[3.2-b]piridina-1-carboxilice v éster terc-butilico del acido 3-metileno-2.3-dihidro-

pirrolo[3.2-b]piridina- 1 -carboxilico (1,58 g).

Etapa 4: Después, la mezela anterior se agita en DCM (10 ml) v TFA (10 ml) a ta durante 3

h. La reaccion se concentra ¥ se afaden una solucién acuosa 2 M de KOH y DCM. El

precipitado se recoge por filtracion para producir la sal potasica de 3-metil-1H-pirrolo[3,2-
blpiridina (1 g, 20%). MS: 133 (M+H): 'H RMN (300 MHz. CD,0DY: 8 8.26 (d. 1H), 7.75
(do THD). 7.33 (s, THY, 7,12 (dd. THD, 2,36 (s, 3H).

Etapa 5: Una mezcla de la sal potasica de 3-metil-1 H-pirrolo[3,2-b]piridina (1 g, 5,88 mmol)
y KOtBu (660 mg. 5,88 mmol) en DMF (26 ml) se purga con N, y se agita a ta durante 2 h.
Se aiiade cloramina en éter (0.15 M, 29 ml) v la mezcla se agita durante 45 min. La reaccion
se entria a 0°C, se aflade Na-S5:0; (3.4 g) en agua (70 mbD v la mezcla se agita durante 15
min. La mezcla se concentra al vacio. El residuo se tritura con DCM y después se filtra. El
filtrado se lava con KOH acuoso 2 M. se seca (Na,SQ,), se filtra y s¢ concentra. El residuo

se cromatografia a través de gel de silice eluvendo con MeOH al 10% en DCM para producir

una mezcla de material de partida v 3-metil-pirrolo[3,2-b]piridin-1-il amina (839 mg,~64%,

pureza de ~66% en mol), que se usa en la siguiente etapa sin purificacion adicional.

AL
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Etapa 6: Una mezcla de 3-metit-pirrolo[3.2-b]piridin-1-ilamina (839 mg, <5.71 mmol}, &cido
d-metil-2-piridin-2-il-pirimidina-5-carboxilico {1.32 g, 6,13 mmal), HATU (2.6 g, 6.85
mmol) y DIPEA (2.21 ¢ 17.1 mmol} en DMF (17 ml) se agita a [50°C durante 1 h. La
reaccion se interrumpe con agua ¥ €ter. La capa de agua se concentra al vacio. El residuo se
cromatografia a través de gel de silice eluyendo con una mezela de DCM, MeOH y
trictilamina (9.5:0.5:0.05) para producir {3-metil-picrolo[3,2-b]piridin-! -il}-amida del dcido

4-metil-2-piridin-2-il-pirimidina-S-carboxilico (134 mg). MS: 345 345 (M+H); 'H RMN

(300 MHz, CD-OD): 8 9.22 (s, 1H), 8,79 (d, TH), 8.64 (d. TH). 840 (d, TH), 8,05 (t, 1H),
7.87 (d, TH). 7.60 (t, THDT 7,49 (s. 11 7.30 (dd, TH), 2.87 (s, 3H). 2.42 (s, 3H).

Ejemplo 200

{3-Metil-pirralo[2.3-c]piridin-1-iN-amida_del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico
N
¢
O —
N/
Nﬁ%
|\ \\N/
=
F

Etapa 1: Se afade en porciones hidruro sodico al 60% (6.69 g, 167 mmol) a una solucion
agitada de 3-metil-1H-pirrolof2.3-c]piridina (1.47 g, 11,2 mmol) en DMF (33 ml) a 0°C
durante 1 h. Se aflade en porciones dcido hidroxilamina-O-sultonico (6.3 g, 55.8 mmol) a
0°C v se agita durante 2 h a 0°C. La mezcla de reaccion se inactiva a 0°C con agua y se
concentra al vacio para vetirar la DMF. El residuo se tritura en DCM. Ef solido se retira por
filtracion y el filtrado se concentra al vacio. El residuo se purifica por cromatografia sobre

gel de silice eluvendo con MeOH al 109 en DCM para producir 3-metil-pirrolo[2.3-

e

cpiridin-1-ilamina (1 g. 61%). MS: 148 (M+H); 'H RMN (300 MHz, CDCLL): & 8.85 (s.
1HD, 8,27 (d, TH), 7,46 (d, 1H), 7.09 (s, [H), 2,30 (s, 3H).

A -

Etapa 2: Una mezela de 3-metil-pitrolo[2.3-¢c]piridin-1-ilamina (224 mg. 1.53 mmol), acido
2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (354 mg, 1.53 mmol), HATU (693 mg,
[.82 mmol) y DIPEA (593 mg, 4.59 mmol) en DMF (8 m) se agita a 150°C durante | . La
reaccion se interrumpe con agua y se extrae con EtOAc. La capa orgdnica se seca (MgSO,).
se filtra v se concentra al vacio. El residuo se purifica por cromatogratia sobre gel de silice

eluyendo con EtOAc al 0-100% en heptano para producir (3-metil-pirrolo[2 3-c]piridin-1-i1}-
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amida del acido 2-(3-Tluoro-fenil)-t-metil-pirimidina-5-carboxilico (55 myg). MS: 362

(M+H): "H RMN (300 MHz. CD;0D): 8 9.15 (5. 1H). 8.69 (s, 1H). 8.37 (d. 1H), 8.2 (s.
THY, 8,20 (d, YH). 7.68 {d, TH). 7.55 {c, TH), 7.47 (s, TH), 7.29 (¢, 1H), 2.84 (s, 3H), 2.39 (s,
3H)

Liemplo 201

(3-Metil-pirrola]2.3-clpiridin-1 -i}-amida  del  acido  4-metil-2-piridin-2-1l-pirimidina-5-

carboxilico

NN

o —
N; j)\N/N /
NP A
= N
Etapa 1: A una solucion de 3-amino-4-cloropiridina (6.56 g 51 mmol) en THE (46 wly se le
anade NaHMDS 2 M en THF (50 ml. 100 mmol). Después de agitar a ta durante 15 min. se
afiade en una porcion BOC,O (10,1 g, 46,4 mmol) en THF (26 ml) v la mezcla se agita
durante 3 I a ta. Se aiade HC1 acuoso al 0,1% (590 ml). La mezcla se extrae con EtOAc, La
capa orginica se seca (MgSOy). se filtra y se concentra. El residuo se purifica por
cromatografia sobre gel de silice eluyendo con EtOAc al 0-50% en heptano para producir
éster terc-butilico del dcido (4-cloro-piridin-3-il)-carbamico (6,78 g, 76%). MS: 229 (M+H):
'H RMN (300 MHz, CDCl,): 8 9,38 (ms, 1H). 8,23 (d. [H), 7.30 (dd, [H), 6.85 (s ancho.
TH). 1.57 (s, 9H).

Etapa 2: Una mezcla de éster terc-butilico del acido (4-cloro-piridin-3-il)-carbamico (6.78 g,
29.7 mmof). bromuro de alilo (5.1 g, 40.8 mmol) v carbonato de cesio (20,1 g. 61.8 mmol)
en DMF (200 ml} se calienta a 60° C durante | h. La reaccion se interrumpe con agua y se
extrae con FtOAe. La capa organica se seca (MgSO)), se filtra y se concentra. Bl residuo se
purifica por cromatografia en columna sobre gel de silice eluyendo con EtOAc al 0-10% en

heptano para producir éster terc-butilico del dcido alil-(4-cloro-piridin-3-il)-carbamico (5,66

g, 71%). MS: 269 (M+H); 'H RMN (300 MHz, CDCL): & 8.42 (Jd. 1H). 7,40 (d, 1H), 5,80-
5,08 (. TH), 4.35-4.51 (m, TH), 3.90-4.07 (m. 1H).

Etapa 3: Una mezcla de éster terc-butilico del dcido alil-(4-cloro-piridin-3-il)-carbamico

(7.68 g. 28.7 mmol). cloruro de tetrabutilamonio (9.0 g. 28.7 mmol), acetato de paladio (643

T
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mg. 2.87 mmol) v carbanato potasico (119 g, 86.0 mmoly en DMF {200 ml) se calienta a
80°C durante 1.5 h. La mezcla de reaccion se diluye con DCM y se lava tres veces con agua.
La capa organica se seca (MgSQy), se filtra y se concentra. El residuo se purifica por
cromatografia en columna sobre gel de silice eluyendo con EtOAc al 0-40% en heptano para

producir una mezcla de éster terc-butilico del acido  3-metil-pirrolo[2.3-c]piridina-1-

~

carboxilico v éster terc-butilico del dcido 3-metileno-2.3-dihidro-pirroln[2,3-¢]piridina-{ -

carboxilico (total 3.1 g).

Etapa 4: La mezcla anferior se agita en DCM (10 ml) v TFA (10 ml) a ta durante 18 h v
después se concentra al vacio. Se afiade KON acuoso 2 M. La mezcla se extrae con EtOAc.
La capa organica se seca (MgSQy), se filtra y se concentra. El residuo se purifica por

cromatografia en columna sobre gel de silice eluyendo con MeOQH al 10% en DCM para

producir 3-metil-1H-pirrolo[2.3-c]piridina (1.98 g, 69%). MS: 133 (M+H): 'H RMN (300
MHz, CDCly): & 9,10 (s ancho, TH), 8,79 (s, TH), 8.28 (d, 1H), 7.52 (d. 1H). 7.20 (s. IH)
2.36 (s, 2HD.

Etapa 5: Una mezcla de 3-metil-1H-pirrolo[2,3-c]piridina (1.21 g. 9,16 mmol) y KOtBu
(2.05 g, 18,3 mmol) en DMF (41 ml) se purga con N. y se agita a ta durante 2 h. Se afiade
cloramina en éter (0,15 M, 92 ml) y la mezela se agita durante 20 min. La reaccion se enfria
a 0°C y se anade una solucion de Na>5:0; (5 g) en agua (80 ml). La mezcla se agita durante
10 min ¥ después se concentra al vacio. El residuo se tritura en DCM vy se filtra, Se afiade
DCM, se enfria a 0°C y se carga con BOC,0 (341 mg, 248 mmol). La mezela resultante se
separa por cromatogratia sobre gel de silice eluyendo con MeOH al 10% en DCM para
producir 3-metil-pirrolo[2.3-c]piridin-1-il amina (468 my. 35%0). MS: 148 (M+1); "H RMN
(300 MHz. CDCl:): 6 8,85 (s, [H), 8,27 (d. TH), 7.46 (d. 1 H). 7.00 (s, 1H), 2.30 (s, 3H).

-

Etapa 6: Una mezcla de 3-metil-pirrolo[2,3-c]piridin-I-ilamina (467 g, 3.18 mmol), acido
4-metil-2-piridin-2-il-pirimidina-3-carboxilico (683 g. 3,18 mmol). HATU (1,45 g 3,81
mmol) y DIPEA (1.23 ¢ 954 mmol) en DMT (10 ml) se agita a 150°C durante 1 h. La
reaccion se interrumpe con agua y se afiaden NaHCO; (320 mg, 3.81 mmol) v EtOAc. El
solido resultante se recoge por filtracion y después se tritura con agua caliente. La mezela se

filtra de nuevo y el sdlido se seca al vacio para producir (3-metil-pirrolo[2.3-cpiridin-1-il}-

amida del deido d-metil-2-piridin-2-il-pirimidina-5-carboxilico (484 mg). MS: 345 (M+H):;
'"H RMN (300 MHz. CD:OD): & 9.24 (s. 1H). 8.79 (d. 2H), 8.65 (d. TH), 8.21 (d, 1H), 8,05
(t. TH), 7.72 (d. TH). 7.60 (s. TH), 7.57 (s. 1H). 2,88 (s. 3H), 2,40 (s. 3H).

AJS
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Ejemplo 202

(3-Metil-pirrolo[3.2-cIpiridin-1-iD-amida _del dcido  4-metil-2-piridin-2-il-pirimidina-5-

carboxilico

Etapa 1: A una solucidon de J-amino-3-cloropiridina (15 g 116,7 mmal) en THF (60 mt) se le
aftade NaHMDS en THF (1 M. 233 ml, 233 mmol). Después de agitar a ta durante 30 min, se
afiade en una porcion BOC,0O (232 g. 106 mmol) en THF (45 mD) v la mezela se agita
durante 3 h a ta. Se afiade mas cantidad de BOC.O (2 g, 9.0 mmol) en THF (40 mh y la
reaccion se agita durante 18 h a ta. Se aiade HCY acuoso al 0.1% (1.35 ). La mezcla se
extrae con EtOAc. La capa orginica se seca (MgSO,), se tiltra v se concentra. Fl residuo se

recristaliza en éter para producir éster terc-butilico del dcido (3-cloro-piridin-4-il)-carbamico

(4 g). Las aguas madre se purifican por cromatografia en columna sobre gel de silice
eluyendo con EtOAc al 0-50% en heptano. El producto recogido se cristaliza en éter para

producir 4.5 g mas de éster terc-butilico del acido (3-cloro-piridin-4-il)-carbiamico

(rendimiento total 8,5 g). MS: 229 (M+H); 'H RMN (300 MHz, CDCl.): & 8.48 (s. IH), 8.38
(d, TH), 8.17(d, 1H), 7.18 (s ancho, TH) 1.57 (s. 9H).

Etapa 2: Una mezcla de éster terc-butilico del dcido (3-clora-piridin-3-il}-carbamico (8.4 g,
36.8 mmol). bromuro de alilo (7,46 g, 39.1 mmol) v carbonato de cesio (24,9 g. 76,4 mmol)
en DMT (100 ml) se calienta a 60° C durante | h. La reaccion se interrumpe con agua y se
extrae con EtOAc. La capa orgdnica se seca (MgSO,), se filtra v se concentra al vacio. El
residuo se puritica por cromatografia sobre gel de silice eluyendo con EtQAc al 0-10%; en
heptano para producir éster terc-butilico del acido alil-(3-cloro-piridin-3-il)-carbimico (8.4
g. 85%). MS: 269 (M+H); "H RMN (300 MHz, CDCl): & = 8.66 (s. 1H), 8.49 (d. 1H), 7.18
(d, THY, 5,80-5.96 (m. TH) 5.15 (s, TH), 5,10 (d, 1H), 4,2 (s ancho. TH). 143 (s, 9H).

Ctapa 3: Una mezcela de éster terc-butilico del acido alil-(3-cloro-piridin-4-il}-carbamico
(.25 g. 30,8 mmol), cloruro de tetrabutilamonio (9.67 g. 30.8 mmol), acetato de paladio

(691 mg. 3.08 mmol) y carbonato potasico (12,8 g, 92.3 mmol) en DMF (100 ml) se calienta
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a 80°C durante 1.5 h. La reaccion se diluye con DCM vy se lava tres veces con agua. La capa
orgdnica se seca (MgSO0,), se filtra y se concentra. El residuo se cromatografia a través de
gel de silice eluvendo con EtOAc al 0-40% en heptano para producir una mezcla de éster

~
h)

terc-butilico del acido 3-metil-ptrrolo[3,2-¢]piriding-1-carboxilico v éster terc-butilico del

acido 3-metileno-2.3-dihidro-pirrola[3.2-¢]piridina-{ -carboxilico (.21 g. total).
B

Etapa -+ La mezcla de la etapa 3 se agita en DCM (10 mD v TFA (10 ml} a ta durante 18 h,
La reaccion se concentra. Se afiade una solucion acuosa 2 M de KOH vy la mezcla se extrae
con EtOAc. La capa organica se seca (MgSQO,). se filtra y se concentra. El residuo resultante
se cromatografia a través de gel de silice eluyendo con MeOH al 10%% en DCM para producir
3-metil-1H-pirrolo[3.2-cIpiriding (1.91 g 47%). MS: 133 (M+H); 'H RMN (300 MHz
CDCla): & 8.89 (s, TH). 8.24(d, TH). 7,37 (d. TH). 7.1 (s, TH) 2.40 (s, 3H).

Etapa 5: Una mezcla de 3-metil-1H-pirrolo[3.2-c]piridina (1.9 g. 1447 mmol) y KO/Bu
(3.25 g, 28.9 mmol) en DMF (65 ml) se purga con N, ¥ se agita a ta durante 2 h. S¢ afiade
cloramina en éter (0.15 M. 145 mD) v la mezcla se agita durante 20 min. La reaccidn se enfria
a 0°C y se afiade una solucién de Na.S.0: (800 mg) en agua (130 ml). La mezcla se agita
durante 10 min a 0°C y después se concentra al vacio. El residuo se tritura en DCM y se
filtra. Al filtrado se le afiade DCM, se enfria a 0°C y se trata con BOC-O (793 mg, 3,6
mmol). La mezcla se concentra al vacio y el residuo se purifica por cromatografia sobre gel

de silice eluyendo con MeOH al 10% en DCM para producir 3-metil-pirrolo[3,2-¢]piridin-1-

il amina (842 mg, 353%). MS: 148 (M+H): "H RMN (300 MHz. CDCl23: 5 8.85 (s, 1H), 8.36
(d. TH), 7.32 (d, 1H), 6.95 (s, IH) 4,77 (s. 2H}. 2,37 (s. 3H).

Etapa 6: Una mezcla de 3-metil-pirvolo[3,2-c]piridin-1-ilamina (223 mg, 1,52 mmol), acido
d-metil-2-piridin-2-il-pirimidina-5-carboxilico (329 mg. 1.52 mmol). HATU (693 mg, 1.82
mmol) y DIPEA (593 mg, 4.59 mmol) en DMF (8 ml) se agita a 150°C durante 1 h. La
reaccidn se interrumpe con agua y NaHCO; (168 mg. 2 mmol). La mezcla se concentra al
vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al

10% en DCM para producir (3-metil-pirrolo[3,2-c]piridin-1-iN-amida del acido J-metil-2-

piridin-2-il-pirimidina-5-carboxilico (91 mg, 17%). MS: 345 (M+H); '"H RMN (300 MHx,

DMS0-d6): 8 =934 (s, 2H), 8.79 (d. 1H), 8.53 (d. 1H), 8.45 (d, 1H). 8,13 (. 1H), 8.02 (1.
1H). 7,86 (s. 1H). 7.59 (t, 1H). 2.77 {s. 3H). 2,43 (s, 3H).

4’1’
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Ejemplo 203

(3-Metil-pirrolof 3. 2-cipiridin-1-1D)-amida_del acido 2-(3-tfluoro-fenil)-=+-metil-pirimidina-5-

carboxilico

Una mezcla de 3-metil-pirrolo[3.2-c]piridin-T-ilamina (224 mg. 1,52 mmol), acido 2-(3-
fluoro-fenil)-t-metil-pirimidina-3-carboxilico (354 mg, 1,52 mmol), HATU (693 mg, 1,82
mmol) y DIPEA (593 mg. 4.59 mmol) en DMF {8 ml) se calienta a 150°C durante 1 h. La
reaccion se interrumpe con agua, se aiiade NaHCO; (168 mg, 2 mmol) y Ja mezcla se extrae
con EtOAc. La capa organica se separa, se seca {Na.SO,). se filtra v se concentra. Bl residuo
se purifica primero por cromatografia en columna sobre gel de silice eluyendo con MeOH al

10% en DCM y después se recristaliza en EIOAc¢ para producir (3-metil-pirrolo[3.2-

c]piridin-1-il}-amida del acido 2-(3-fluora-fenil)-4-metil-pirimidina-5-carboxilico (198 mg).

MS: 362 (M+H); 'H RMN (300 MHz, CD;0D}: & 9.12 (s. 1H). 8,86 (s. 1H), 8.35 (d. 1H),
8,15-8.31 (m. 2H), 7.47-7.60 (m, 2H), 7.35 (s, [H), 7.29 (t, TH), 2.84 (s, 3H). 2.44 (s, 3H).

Ejemplo 204

(5-Nitro-indol-1-il}-amida def dcido 2-(3-tluoro-fenil)-4-metil-pirimidina-3-carboxilico

N

h}l g
H/‘?\j)\ N’)
S~

I

F

Etapa 1: Se afade en porciones NaH (al 60%, 421.5 mmol) a una solucién de 5-nitro-1H-
indol (28.1 mmol) en DMF anhidra (80 ml) a 0°C v la mezcla se agita a 0°C en una
atmosfera de Na durante<10 min. Se aade en porciones HOSA (140.5 mmol) durante 30
minutos y la mezcla se agita a 0°C durante 2 h. La reaccién se interruinpe con agua. Se afade
mas cantidad de agua (250 ml) ¥ la mezela se extrae con EtOAc (3 x 100 ml). La capa
orgnica combinada se lava con agua (2 x 30 ml) v salmuera (30 ml), se seca (NaxS0,). se

filtra y se concentra. El residuo se lava con heptano (2 x 20 ml) y se recristaliza en EtOAc
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para producir 5-nitro-indolo-1-ilamina (4,84 g, 97%%) en forma de un sdlido. MS: 178
(M+H): '"H RMN (300 MHz, CDCl;): 8 4.93(a. 2N-H). 6,62 (d. H). 7.30 (d. H). 7.52 (d. H).
8.17 (d. H), 8.58 (s. H).

Etapa 2: Se¢ afiade DIPEA (12,65 mmol) a una solucion de acido 2-(3-fluaro-fenil)-4-metil-
pirimidina-3-carboxilico (1,22 mmol), S-nitro-indolo-1-ilamina (4.22 mmoly vy HOTT
(hexafluorofosfato de So(1-oxido-2-piridil)-tio-N. NN N"-tetrametiluronio) (7.6 mmal) en
DMF anhidra (15 ml) ¥ la mezcla se calienta a 80-90°C durante una noche. Después de la
evaporacion del disolvente, el residuo se disuelve en EtOAc (150 ml) v se lava con agua (20
mi). sulfato sodico al 3% (20 mb)., agua (mh) y salmuera (20 ml). La capa organica se seca
(MgSQy). se filtra y se concentra. El residuo se mantiene a ta durante una noche para

producir  (5-nitro-indol-1-il)-amida  del  dcido  J-metil-2-{3-fluoro-lfeni)-pirimidina-5-

carboxilico (730°mg, 44%%) en forma de un sdlido. MS: 392 (M+H). 'H RMN (300 MHz,
DMSO-d6): & 2,78 (s. 3H). 6,88(d, H). 7.38-7.533 (m, H). 7.57-7.76 (m. 2H), 7.81 (d. H).
8.06-8.32 (m. 2H), 8,34 (d. H). 8,65 (d. H). 9.27 ¢(s. 2H).

Ejemplo 205

(5-Aming-indol-1-il}-amida de! dcido 2-(3-fluoro-fenil)-I-metil-pirimidina-3-carboxilico

=

-

N
N/\\‘: - \N/ ~ \
[ H 4*7NH,,

N ‘\N’-'

\I
i
o

[
F

/':‘\

Una solucion de (S-nitro-indol-1-ih-amida del acido 4-metil-2-(3-Nuoro-fenil)-pirimidina-5-
carboxilico (1,64 mmol) en MeOH (45 ml) y Pd al 10%/C (0.16 mmol) se hidrogena en un
recipiente Parr de 500 ml a 344.74 kPa (50 psi) a ta durante una noche. El Pd/C se retira por

filtracion. El filtrado se concentra para producir (5-amino-indol-1-il)-amida_del acido 2-(3-

fuoro-fenil)-4-metil-pirimidina-5-carboxilico (545 myg, 922%) en forma de un solido. MS:
362 (M+H); 'H RMN (300 MHz, CD;OD): & 3.84 (s. H). 6.37 (d. H). 6,81 (dd, H), 7.01 (d.
H). 7.16-7.36 (m, 3H), 7.55 (m. H). 8.23 {d. H). 8.36 (d. H). 9,50 (s. H).

Ejemplo 206
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[3-(Dimetanosulfonil)-amino-indol-1-il]-amida  del  dcido _ 2-(3-fluoro-fenil)-4-metil-

pirimidina-S-carboxilico

0
_N
N ™% N
| H
~
~ N
A
F

Una mezela de (5-amino-indel-1-il)-amida del acido 2-(3-tluore-fenil)-4-metil-pirimidina-5-
carboxilico (0.43 mmol) y cloruro de metanosulfonilo (0,52 mmol) en DCM anhidro (10 ml)
se agita a 0°C v se adade trietilamina (1.29 mmol). La mezcla de reaccidn se agita a 0°C
durante | h v después se calienta a ta y se agita durante 30 minutos. Se aijade DCM (20 mD) y
la mezela se lava con HCl al 4% (15 ml), agua (10 mb y salmuera (15 ml). La capa orginica
se seca (MgSO,). se filtra y se concentra. El residuo se purifica por cromatografia usando gel

de silice eluyendo con EtQAc al 0-60% en DCM para producir [5-(dimetanosulfonil)-amino-

indol-1-il]-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (85 mg, 38%)
en forma de un salido. MS: 518 (M+H). '"H RMN (300 MHz, CDCl): & 2.75 (s. 3H). 2.90 (s,
3HY, 3.66 (s, 3H). 6,51 (s, H). 7.04-7.53 (m. 6H). 8.03 (d, H). 8.12 (d, H), 8.60 (s, H).

Ejemplo 207

(5-Benzoilamino-indol-1-il)-amida  del adcido  2-(3-fluoro-teni-4-metil-pirimidina-5-

carboxilico
] OL N
N S

/j

(W

Una solucion de cloruro de benzoilo (0.85 mmol) en DCM anhidro (2 ml) se afade gota a
gota a una solucién de (S-amino-indol-1-il}-amida del 4cido d-metil-2-(3-fluoro-fenil)-
pirimidina-3-carboxilico (0.47 mmol) y trietilamina (141 mmol) en DCM anhidro (16 m) y
la mezcla se agita a ta durante una noche. La mezcla de reaccidn se concentra al vacio. El
residuo se disuelve en EtOAc (25 ml) y se lava con agua (2 x 20 mly y salmuera (10 m[}. La
capa orginica se seca (MgSOy), se filtra y se concentra. El residuo se tritura con EIOAc para

producir (5-benzoilamino-indol-1-iD-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-

S-carboxilico (95 mg, 13%%) en forma de un solido. MS: 466 (M+H): '"H RMN (300 MHz,

A0
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DMSO-d6): 6 2.99 (s, IH), 6,72 (d. H), 7.38-7.48 (m, H). 7.48-7.80 (m, 6H), 7.83-8.016 (m,
3H). 8.07-8.20 (m, H), 8.23-8.35 (m, 2H). 9.24 (s, H). 10.25 (a. H).

Ejemplo 208

Dihidrocloruro de [3-fluoro-3-(1,2.3.6-tetrahidro-piridin-4-il}-indol-1-i1l]-amida del acido -

(
metil-2-piridin-2-il-pirimidina-5-carboxilico

7
[I\/,N

Etapa 1: Una mezcla de S-fluoroindol (6,65 g, 49.2 mmol) e hidrocloruro de d-piperidona
hidrato (18.9 g, 123 mmol) en una salucion en metano! de KOH 2 N (90 ml) se calienta a
reflujo durante 6 h. Después de enfriar a ta, se aiade agua (130 ml) v la mezcla se agita a ta
durante 30 minutos. El precipitado resultante se filtra, se lava con agua (10 mb v éter (15 ml)
y se seca al vacio para producir 3-fluoro-3-(1.2.3.6-tetrahidropiridin-4-il)-indol (6.34 g,
60%). MS: 217 (M+H); "H RMN (300 MHz. CDCl): & 8.40 (a, H), 7.57 (dd. H), 7.24-7,37
(m, H), 7.23 {5, H), 6,98 (t, H), 6.20 (5. H). 3.62 (m, 2H). 3,16 (m, 2H). 2.50 (s, 2H).

Etapa I: Una solucion de dicarbonato de di-terc-butilo (504 mg. 2.31 mmol) en DCM (10
ml) se afiade a una solucidén agitada de 5-fluoro-3-(1.2.3,6-tetrahidropiridin-4-il)-indol (500
mg. 2.31 mmol) en DCM (20 ml) a ta y la mezcla se agita a ta durante una noche. La mezcela

de reaccion se concentra al vacio para producir éster terc-butilico del acido 4-(5-fluoro-1H-

indol-3-i1)-3.6-dihidro-2H-piridina- 1 -carboxilico (730 mg). MS: 317 (M+H); "H RMN (300

MHz, CDCL): & 8,17 (a. H), 7.56 (d, H). 7.31 (m, H). 7.26 (s. H), 6,99 (t. H). 6.13 (s, H)
417 (m, 2H). 3,70 (m. 2HD, 2.57 (s, 2H), 1.54 (5. 9H).

k3

Etapa 3: Una solucion de éster terc-butilico del acido 4-(5-fluoro-1H-indol-3-il)-3.6-dihidro-
2H-piridina-[-carboxilico (730 mg, 2.31 mmol) en DMF anhidra se anade lentamente a una
solucion agitada de NaH al 60% (1108 mg. 27,72 mmol) en DMF anhidra (20 ml) a 0°C en
una atmosfera de N> y se agita a ta durante una hora. Se afade en porciones HOSA (1305
mg. 11.55 mmoly a 0°C, se agita a 0°C durante 3 horas, se vierte en hielo/agua (350 m!) y se

extrae con éter (3 x 35 ml). El extracto organico combinado se separa, se lava con agua (2 x

i
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20 mD) y salmuera (20 ml), se seca (Na.SO,). se tiltra ¥ se concentra al vacio. El residuo se

lava con heptano (3 x 5 ml) para producir éster terc-butilico del acido 4-(1-amino-S-fluoroe-

1 H-indol-3-i1)-3.6-dihidro-2 H-piridina-1-carboxilico (715 mg, 94%4) en forma de un solido.
MS: 332 (M-+H); 'H RMN (300 MHz. CDCl3): & 7.52 (d, H)., 7.36 (m, H). 7.20 (s. H), 7.04
(t, H), 6,06 (s, H) 4.78 (s, 2HY, 4,15 (m, 2H), 3,69 (t, 2H). 2.54 (s, 2H). 1,55 (s, OH).

Etapa 4: Se afiade trietilamina (2.6 mmol) a una solucion agitada de icido 4-metil-2-piridin-
2-il-pirimidina-3-carboxilico (1,30 mmol) y cloroformiato de iso-butile (1.95 mmol) en
DCM anhidro (20 mi) a ta en una atmasiera de Na y se agita a ta durante 2 h. La mezela de
reaccion se concentra al vacio. El residuo se seca al vacio y se afade THIF (30 mD. La

mezcla se filtra v el filtrado se concentra para producir [1-(-4-metil-2-piridin-2-tl-pirimidin-5-

il)]-carbonato de iso-butilo (350 mg, 85%9).

Etapa 5: Se afade bis(trimetilsiliDamida sodica (2 N) en THF (0.83 ml) a una solucion
agitada de éster terc-butilico del acido 4-(I-amino-3-tluoro-1H-indol-3-i1)-3.6-dihidro-2H-
piridina-1-carboxilico (367 mg. 1.1 1T mmol) en DMF anhidra (20 mD) a ta en una atmosfera de
N v después la mezcla se agita a ta durante 15 min. Se afade lentamente una solucion de [1-
(d-metil-2-piridin-2-il-pirimidin-5-il}]-carbonato de iso-butilo (350 mg, 1,11 mmol) en DMF
anhidra (5 ml) a ta y la mezcla se agita a 60°C durante 18 horas en una atmosfera de No. La
DMF se retira por evaporacion. El residuo se disuelve en EtOAc (60 ml), se lava con agua (3
x 20 ml) v salmuera (20 l:\l). se seca (NaxSOy). se filtra y se concentra al vacio. El residuo se
purifica por cromatografia sobre gel de silice eluyendo con MeOH al 0-20% en DCM para

soducir ésterterc-butilico _del acido  4-!5-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-5-
p

carbonil)-amino]-1H-indol-3-il{ -3.6-dihidro-2H-piridina- -carboxilico ( 1 58 myg, 28%%).

Etapa 6: Una solucion de éster terc-butilico del acido 4-{5-tfluaro-1-[(4-metil-2-piridin-2-il-
pirimidina-$-carbonil)-amino]-1H-indol-3-il:-3.6-dihidro-2H-piridina- 1 -carboxilico (158
mg) en DCM (15 ml) se burbujea con gas HCl durante 10 min a ta y después se agita a ta
durante 18 h. Et DCM se retira por evaporacion y el residuo se tritura con MeOH (2 mhy. El

solido se recoge por filtracion y se seca para producir dihidrocloruro de [5-fluoro-3-(1,2.3,6-

tetrahidro-piridin-4-il)-indol-1-ill-amida __ del dcido  4-metil-2-piridin-2-il-pirimidina-5-

carboxflico (81 mg, 54%). MS: 429 (M+H): "H RMN (300 MHz. CD-ODY. 8 =289 (m, 2H).
2.96 (s, 3H). 3,53 (1. 2ZH), 3.94 (m, H). 6.27 (s, H), 7.12(t. H), 7.46 (c. H), 7.59-7.71 (m. H).
8.28 (1. H), 8.85 (t. H), 8,99 (d, H), 9,15 (d. H), 9.41 (s, ).
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Ejemplo 209

(5-Fluoro-3-metil-indo!-1-iD-amida _del dcido 2-piridin-2-il-4-trtfluorometil-pirimidina-5-

carboxilico
F
F| F
O —
NT S N
o F
D
=N
5 Una solucidn de acido 2-piridin-2-il-d-trifluorometil-pirimidina-5-carboxilico (219 mg, 0,81

mmal), S-fluoro-3-metil-indol-1-ilamina (0.98 mmol). DIPEA (158 mg, 1,23 mmol) y
HATU (1.06 mmoly en DMF anhidra (8 ml) se agita a 80°C durante una noche. La mezela de
reaccion se diluve con EtOAc (40 ml) y se lava con agua (4 x 20 ml) y salmuera (20 m). La
capa organica se seca (Na,SO,). se filtra y se concentra al vacio. Ll residuo se purifica por
10 cromatografia sobre gel de silice eluvendo con EtOAc al 124-50% en DCM. LI producto

recogido se recristaliza en DCM para producir (5-fluoro-3-metil-indol- | -il}-amida del dcido

2-piridin-2-il-4-triflugrometif-pirimidina-5-carboxilico (105 my, 31%) en forma de un

sélido. MS: 416 (M+H): '"H RMN (300 MHz, CD;ODy: & = 2.32 (s, 3H). 7.04 (1, Hy, 7,16 (s,
M), 7,25 (dd. H), 7.34 (c. H), 7.67 (dd. H), 8.11 (1. H). 8.70 (d, H). 8.82 (d. H). 9.57 (s, H).
15 CI;:Q = § nM.

Ejemplo 210

(2-Metil-indol-1-i)-amida del acido 2-(3-tfluoro-fenil)-4-metil-pirimidina-5-carboxilico

20 Una mezcla de (2-metil-2.3-dihidro-indol-1-ih)-amida del acido 2-(3-fluoro-fenil)-d-metil-
pirimidina-3-carboxilico (246 mg. 0,68 mmol) y MnO- (296 mg. 3.+ mmoel) en DCM (10 ml)
se agita a ta durante 1.5 h. La mezcla de reaccidn se (iltra v el filirado se concentra al vacio.

El residuo se tritura con éter para producir (2-metil-indol-1-il)-amida del dcido 2-(3-fluoro-

fenil)-4-metil-pirimidina-5-carboxilico (158, 65%). MS: 361 (M+H); '"H RMN (300 MHz.
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CDCli): & 2,39 (s, 3H) 2,83 (5. 3H), 6.36 (5, H). 7.10-7,29 (m, 3H), 7.44-7.62 (m. H), 8.17

(s, H). 8.25 (d. H). 8,35 (d. H}. 8.97 (s, H).

Ejemplo 211

(6-Fluoro-2_3-dihidro-1.4-benzoxazin-4-iD-amida_del acido 2-(3-fluoro-fenil)-pirimidina-5-

carboxilico

Etapa 1: Se anade LiAIH, (14.7 mmol. solucion 1 M en THF) a una solucion de 6-fluoro--tH-
benzo[1,4]oxazin-3-ona (1,23 g. 7.35 mmol) en THF a ta y la mezcla se calienta a retlujo
durante 2 h. La mezcla de reaccidn se inactiva con unas gotas de agua seguido de la lenta
adicion de acetato de etilo (10 mb). El solido se retira por filtracion y se lava con EtOAc¢. El
filtrado se concentra al vacio para producir 6-fluoro-3.4-dihidro-2H-benzo[1.4]oxazina (1 g).

MS: 154 (M+H).

Etapa 2: Se anade nitrito de isoamifo a una solucion de 6-fluoro-3,4-dihidro-2H-benzo[i,4]
oxazina (1 g)en DCM (15 ml) v la mezela se calienta a reflujo durante una noche. La mezela
de reaccion se concentra al vacio v el residuo se purifica por cromatografia sobre gel de

silice eluyendo con EtOAc al 10% en heptano para dar 6-fluoro-d-nitroso-3.4-dihidro-2H-

benzo[l.4]oxazina (0.83 g).

Etapa 3: Se afiade LiAlH; en THF (1 M, 6,58 ml) a una solucién de 6-fluoro-4-nitroso-3.4-
dihidro-2H-benzo[ | 4]oxazina (0.8 g) en THF (10 ml) a 0°C v después la mezcla se agita a ta
durante una noche. La mezcla de reaccion se inactiva con unas gotas de agua seguido de la
adicion de EtOAc (10 m). El sélido se retira por filtracion y se lava con EtOAc (15 ml). El
filtrado se concentra al vacio y el residuo se purifica por cromatografia en columna sobre gel

de silice eluyendo con EtQAc al [3% en heptano para producir 6-fluoro-2 3-dihidro-

benzol 1 4]oxazin-4-ilamina (0,44 mg).
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Etapa 4: Se anade DIPEA (174 pb) a una mezcla de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilice (218 mg), HATU (380 myg) y 6-fluore-2.3-dihidro-benzo[1,41oxazin-4-ilamina
(220 mg) en DMF (15 ml) v después la mezcla se calienta a 80°C durante una noche. La
mezela de reaccion se concentra al vacio y el residuo se purifica por cromatografia en
columna sobre gel de silice eluyendo con EtOAc al 30% en heptano para producir {6-fluoro-
2.3-dihidro-1.4-benzoxazin-4-i-amida del acido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico
(81 mg). MS: 369 (M+HY. '"H RMN (300 MHz, DMSO-d,): & 11,05 (s, 1H), 9,35 (5. 2H),
8,32 (dd, TFh. 8.18 {dd. 1H), 7,65 (m, 1H), 7.5 (m. 1), 6.8-6,7 (m. 2HY, 6,52-6,45 {m, 1H),
436 -4.33 (m, 2IH), 3.65 (m, 2H). Cls4 = 12 nM.

Ejemplo 212

{6-Fluoro-2,3-dihidro-1.4-benzoxazin-4-il)-amida del acido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los de la etapa 4 del Ejemplo 211, pero sustituyendo
acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico por acido 2-fenil-pirimidina-3-carboxilico,

se prepara (6-fluora-2.3-dihidro-1.4-benzoxazin-4-il}-amida del_acido 2-fenil-pirimidina-3-

carboxilico en forma de un solido. MS: 351 (M+H); '"H RMN (300 MHz, DMSO-d,):
S 1103 (s. TH). 9.33 (s, 2H), 8,49-8,46 (m, 2H), 7.61-7,55 (m, 3H). 6.8-6.7 (m, 2H), 6,52-
0,45 (m, 1H), 4,36 - 4,33 (m, 2H). 3.65-3,25 (m, 2H). Cl; =21 nM.

Eiemplo 213

(3-Etil-5-fluoro-pirrolo[2,3-b]piridin- [ -it)-amida del dcido 4-metil-2-piridin-2-il-pirimidina-

S-carboxilico
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Etapa 1: Una solucion de 5-fluoro-3-vodo-piridin-2-ilamina (3 g, 12,6 mmol) en DCM (40
ml) se trata con TFAA (2.1 ml 15,1 mmol) y piridina (1.2 ml. 15,1 mmoel) y la mezcela se
agita a ta durante 2 h. La mezela se diluye con H>O (150 ml) y se extrae con DCM (3 x 150
ml). La capa organica combinada se seca {Na,S(3,). se filtra y se concentra al vacio, El
residuo se diluye con MeCN (40 ml), se trata con bromuro de frans-crotilo (2 ml, 18,9
mmol) v K-CO: (3.5 g, 25.2 mmol) y se calienta a reflujo durante 2 h. La mezcla se enfria, se
filtra a través de una capa de Celite'y se concentra. El residuo se purifica por cromatografia
sobre gel de silice eluyendo con EtOAc al 5% - 30% en heptano para producir N-but-2-enil-

2.2.2-trifluoro-N-(5-fluoro-3-vodo-piridin-2-il)-acetamida (2.5 g. 51%6). MS: 380 (M+H); 'H

RMN (300 MHz, CDCI;): 8 8,36 (m. [H), 7,98 (s, LH), 5.55 (m., 2H), 4,62 (m. 1H), 3.96 (m,
1H), 1,61 (m, 3H).

Etapa 2: Una solucion de N-but-2-enil-2.2.2-trifluora-N-(5-tluoro-3-yodo-piridin-2-il)-
acetamida (2,57 g. 6.5 mmol) en DMF (10 ml) se trata con #n-BuyNCI (2 g. 7.15 mmol) y
Pd{OAc) (59 mg. 0.26 mmol) y¥ se agita a 100°C durante 2 h. La mezcla se enfria a ta, se
diluye con EtOAc (50 ml), se filtra a través de una capa de gel de silice v se lava con HCI |
M (50 ml). La capa organica se separa, se seca (Na>SOy), se filtra y se concentra al vacio. El
residuo se purifica por cromatografia sobre gel de silice eluyendo con EtOAc al 25% - 70%
en heptano para producir 3-etil-5-fluoro-1H-pirrolo[2 3-blpiridina (0.75 g, 70%). MS: 165
(M+H): "H RMN (300 MHz. CDCL): & 9.62 (s, NH, TH), 817 ¢tm, 1H), 7.60 (m, 1), 7.16
(s. TH). 2,74 (¢, 2H), 1.31 (1, 3H).

Etapa 3: Una suspension de NaH (2.7 g, 68 mmol, al 60% en aceite mineral) en DMF (20
ml) a 0°C se trata con 3-etil-5-fluoro- | H-pirrolo[2.3-b]piridina (745 mg, 4.5 mmol) v se agita
a 0°C durante 1 h. La mezcla se trata en porciones con HOSA (2.5 g. 22,5 mmol) y se
calienta a ta durante 2 h. Después, la mezcla se vierte sobre hielo. se filtra a través de una
capa de Celite y se extrae con EtOAc (3 x 50 ml). La capa orgdnica combinada se seca
(Na:SO,), se filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel

de silice eluyendo con EtOAc al 30% - 50% en heptano para producir J3-etil-5-

tluoropirrolo[2,3-b]piridin-1-ilamina (685 mg, 84°%5). MS: 180 (M+H); 'H RMN (300 MHz,
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CDCHL): 6 8,16 (s, TH). 7.56 (m. 1H), 7.14 (s, TH), 4,93 (s, NHa. 2H). 2.697 (. 2ZH) 1.28 (1
3H).

Etapa 4: Una solucion de dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxifico (490 mg, 2,28
mmol) v 3-etil-5-fluoropirrolo[ 2.3-b]piridin-1-ilamina (340 mg, 1.9 mmal) en DMF (6 mD
se agita a 10°C durante 1 h. La mezcla se trata con DMTMM (324 mg, 1,9 mmol) vy se agita
a 40°C durante 1 h. La mezcla se diluve con Na-CO; acuoso saturado (5 ml) y se agita
durante 5 min, El precipitado se recoge por filtracion y se seca al vacio para produciv (3-etil-

5-fluoro-pirrolo][2.3-b]piridin-1-il)-amida del acido  4-metil-2-piridin-2-il-pirimicina-5-

carboxilico (427 mg. 60%). MS: 377 (M+H): '"H RMN (300 MHz, DMSO-d,): & 11,94 (5.
NH. TH). 9,14 (s, [HY, §,81 (d. 1H), 8.47 (d., 1H), 8.30 (s, 1H). 8,03 (m, 2H). 7.61 (m, 2H).
281 (s, 3H), 2.75 (e, 2H), 1.29 (t. 3H).

Ejemplo 214

(3-Eul-5-fluore-pirrolo] 2.3-b]piridin- 1 -il}-amida del dcido 4-metil-2-tinzol-2-1l-pirimidina-5-

[

carboxilico

NI T N N
s A
&
NN

Una solucion de acido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico (509 mg. 2.28 mmol) N
3-etil-3-fluoropirrolo[2.3-b]piridin-1-ilamina (340 mg. 1.9 mmol} en DMF (6 ml) se agita a
40°C durante 1 h. La mezcla se trata con DMTMM (524 mg, 1.9 mmol) v se agita a 40°C
durante 1 h. La mezcla se diluye con Na,COs acuoso saturado (S ml) y se agita durante 5
min. El precipitado se recoge por filtracidn y se seca al vacio para producir {3-etil-5-fluoro-

pirrolof2 3-blpiridin-1-iD-amida del dcido d-metil-2-tiazol-2-il-pirimidina-3-carboxilico (181

my. 66%4). MS: 383 (M+H): 'H RMN (300 MHz, DMSO-d,): & 11.95 (s, NH. 1H), 9.10 s,
[H), 8.29 (s. TH), 8.1 (d, TH). 8,08 (d. 1H). 8.00 (m. 1H), 7,57 (s. 1H), 2.79 (s, 3H). 2.75 (c.
2H), 1.20 (t, 3H),

Ljemplo 215

(5-Fluoro-pirrolo[2.3-b]piridin-1-il)-amida del dcido 2-( 3-fluoro-fenih-d-metil-pirimidina-5-

carboxilico
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Ltapa 1: Una solucidon de 5-fluoro-3-yodo-piridin-2-ilamina (4 g, 16,8 mmol) ¢n THE (50
ml) v trimetilsililacetileno (4.7 ml, 33.6 mmol) se trata con PACI(PPhy), (353 mg, 0.5
mmol). Cul (96 mg. 0.5 mmol) y trietifamina (7 ml. 50,4 mmol) v la mezcla se agita a ta
durante 2 h. La mezcla se filtra a través de Celite y se concentra. El residuo se purifica por
cromatogratia sobre gel de silice eluvendo con EtOAc al 10% - 35 en heptano para
producir 3-fluoro-3-trimetilsitaniletinil-piridin-2-ilamina (3.3 g, 94°). MS: 209 (M+H}); 'H

RMN (300 MHz, CDCI3): 6 7.90 (d. 1H), 7.30 (m. 1H), 4.89 (s. NH.. 2H), 0.25 (s. 9H).

Etapa 2: Una solucidn de S-fluoro-3-trimetilsilaniletinil-piridin-2-ilamina (3.2 g. 15.4 mmo})
en MeOH (77 ml) y KoCO; (1.1 g, 7,7 mmol) se agita a ta durante 0,5 h, La mezcla se filtra a
través de Celite v se concentra. El residuo se purifica por cromatogratia sobre gel de silice
eluvendo con EtOAc al 15% - 55% en heptano para producir 3-etinil-5-fluoro-piridin-2-
ilamina (1.55 g. 74%). MS: 137 (M+H): 'H RMN (300 MHz. CDCly): 8 7.94 (d. 1H), 7.35
{m, 1H), 4,91 (s, NH., 2H), 3.44 (s, 1H).

Etapa 3: Una solucidn de 3-etinil-5-fluoro-piridin-2-ilamina (1,25 g, 9.2 mmol) en DMF (20
ml) se trata con (Rh(cod)>Cl): (23 mg, 0.023 mmol) y tris-(4-fluoro-fenil)-fosfano (115 mg.
0.368 mmol) y se agita a 85°C durante 0.5 h. Después. la mezcla se vierte sabre salmuera (50
ml) y se extrae con EtOAc (3 x 50 ml). La capa orgdnica combinada se seca (NanSO,), se
filtra y se concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice

eluvendo con EtOAc al 35% - 75% en heptano para producir 3-1luoro-1H-pirrolo[2.3-

blpiridina (1,05 g, 84%%). MS: 137 (M+H): "M RMN (300 MHz, CDCI): 8 9,15 (s, NH, 1H),
7,00 (s, THL 734 (d, TH)Y 7,18 (s, 1H) 6.28 (s, 1H).

Etapa 4: Una suspension de NaH (44 g, 110 mmol, al 60% en aceite mineral) en DMF (37
mf) @ 0°C se trata con 3-etil-S-fluoro-1 H-pirrolo[23-bIpiridina (1.0 g. 7.4 mmol) y se agita a
0°C durante 1 h. La mezcla se trata en porciones con HOSA (4.2 g, 37 mmol) vy se calienta a
ta durante 2 h. Después, la mezcla se vierte sobre hielo, se filtra a través de una capa de
Celite y se extrae con EtOAc (3 x 50 ml). La capa orgdnica combinada se seca {Na-SQ,). se

filtra y se concentra al vacio. El residuo se purifica por cromatogratia sobre gel de silice
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eluyendo con EtOAc al 30% - 70% en heptano para producir 5-fluoro-pirrolo[2,3-b]piridin-

I-ilamina (980 mg, 88%%). MS: 152 (M-+H): 'H RMN (300 MHz. CDCl): 8 8.20 (s, 1H),
7.60 (m., [H), 742 (m. TH). 6.36 (s. LH). 5.01 (s. NH-. 2H).

Etapa 3: Una solucion de acide 2-(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico (529 mg,
2.28 mmob) v S-fluoro-pirrolo[2.3-blpiridin-1-tlamina (288 mg. 1.9 mmo!) en DMF (6 ml) se
agita a F0°C durante | h. La mezcla se trata con DMTMM (524 mg. 1.9 mmol) y se agita a
40°C durante 1 h. La mezela se diluye con Na,CO; acuoso saturado (5 ml) v se agita durante
5 min. EI precipitado se recoge por filtracion y se seca al vacio para producir (3-1luoro-

pirrolo[2.3-b]piridin-I-il)-amida del acido 2-(3-fluoro-fenil)-l-metil-pirimidina-5-

carboxilico (475 mg. 68%). MS: 366 (M+H); 'H RMN {300 MHz. DMSO-d.): 8 9,12 (s,
1H)Y. 8,30 (m, 2H). 8,18 (d, 1TH). 7,97 (d. TH), 7.82 ¢d. I1H), 7.59 (m, 1H). 744 (m. 1H), 6,59
(d. TH). 2.80 (s. 3H).

Ejemplo 216

(5-Fluoro-pirrolo[2.3-b]piridin-1-iD}-amida  del dcido  J-metil-2-piridin-2-il-pirimidina-5-

carboxifico

0 —=
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Una solucion de acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (440 mg, 2,28 mmol) y
S-fluoro-pirrolo[2.3-b]piridin-1-ilamina (288 mg, 1.9 mmol} en DMF (6 ml) se agita a 40°C
durante | . La mezcela se trata con DMTMM (324 mg, 1.9 mmol) y se agita a 40°C durante
1 h. La mezcla se diluye con NaCO; acuoso saturado (5 ml) v se agita durante 3 min. E}

precipitado se recoge por filtracion y se seca al vacio para producir (3-fluoro-pirrolo[2.3-

b]piridin-I-il)-amida_del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico (343 mg,

52%). MS: 349 (M+H); '"H RMN (300 MHz, DMSO-d.): & 9.17 (s. 1H). 8.81 (d. 1H). 8,53

(d. TH), 8.27 (s, 1H). 8.01 (m, 1H), 7.90 (m, 1H}, 7.77 (d. 1H), 7.57 (m. [H), 6.60 (d, 1H),
2,84 (s, 3H).

Ejemplo 217

C-Ciclopropif-5-fluora-indol- 1 -il}-amida del dcido d-metil-[2,2'Ibipirimidinil-S-carboxilico
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Etapa 1: Una solucion de d-fluoro-2-vodoanilina (2 g. 84 mmol) en THE (15 mb vy
ciclopropilacetileno { 1.4 ml, 16.9 mmol) se trata con PACL(PPha), (177 mg, 0.25 mmol), Cul
(48 mg, 0.25 mmol) y trictilamina (3.5 ml, 252 mmol) y se agita a ta durante 2 h. La mezcla
se filtra a través de Celite y se concentra. El residuo se purifica por cromatografia sobre gel

de silice eluyendo con EtOAc al 0% - 35% en heptano para producir 2-ciclopropiletinii-4-

fluoro-fenilamina (1.1 g, 74%%). MS: 176 (M+HY, 'H RMN (300 MHz, CDCL): & 6,93 (m.
1H), 6.81 tm, 1H), 6.59 (m. TH), 4.00 (s. NH-. 2H), 1.49 (m. 1H), 0.82 (m. 1H).

Etapa 2: Una solucion de 2-ciclopropiletinil-+4-fluoro-fenilamina (0,80 g. 4.5 mmol) en PhMe
(16 ml) se trata con InBr; (80 mg, 0,23 mmol) v se agita a 110°C durante 0.5 h. Después, la
mezcla se vierte sobre salmuera (20 mi) ¥ se extrae con EtOAc (3 x 20 ml). La capa organica
combinada se seca (Na-.SO,). se filtra y se concentra al vacio. El residuo se purifica por
cromatografia sobre gel de silice eluvendo con EtOAc al 0%% - 25%% en heptano para producir

2-ciclopropil-3-fluoro-1H-indol (610 mg. 78%). MS: 176 (M+H), 'H RMN (300 MUz

CDCly): 6 7,88 (s, NH, 1H), 7.12 (m, 2H), 6,83 (m, 1H). 6,09 (s, [H), 1,90 (m, [H). 0,95 (m,
2H)Y. 0,77 (m. 2H).

Etapa 3: Una suspension de NaH (1.9 g, 47 mmol. al 60% en aceite mineral) en DMF (20
mb) a 0°C se trata con 2-ciclopropil-5-fluoro-1H-indol (550 mg. 3.14 mmol) v se agita a 0°C
durante 1 h. La mezcla se trata en porciones con HOSA (1.8 g. 15.7 mmol) v se calienta a ta
durante 2 h. Despues, la mezcla se vierte sobre hielo. se filtra a través de una capa de Celite y
se extrae con EtOAc (3 x50 ml). La capa organica combinada se seca (Na.SO)). se filtra y se
concentra al vacio. El residuo se purifica por cromatografia sobre gel de silice eluyendo con
EtOAc al 5% - 35% en heptano para producir 2-ciclopropil-5-fluore-indol-1-ilamina (420
mg, 70%4). MS: 191 (M+H): '"H RMN (300 MHz. CDCL): 8 7.30 ¢m, TH). 7.11 '(m_. 1H), 6,92
(m. TH). 5,90 (s, TH), 4.57 (s, NH2, 2H). 2,07 (m, 1H). 1,02 (m. 2H). 0,75 (i, 2H).

Etapa 4: Una solucion de dcido 4-metil-[2.2'|bipirimidinil-53-carboxilico (184 my, 0.85

mmol) y Z-ciclopropil-5-fluoro-indol-1-ilamina (135 mg. 0,71 mmol) en DMF (3 ml) se

40
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agita a 40°C durante | h. La mezcla se trata con DMTMM (235 mg. 0.71 mmol) y se agita a
40°C durante 1 h. La mezcla se diluye con Na>CO; acuoso saturado (5 ml) y se agita durante
5 min. El precipitado se recoge por filtracién y se seca al vacio para producir (2-ciclopropil-

5-fluoro-indol-1-ih-amida del dcido 4-metil-[2.2']bipirimidinil-S-carboxilico (35 mg, 13%).

MS: 389 (M+H); 'H RMN (300 MHz, DMSO-d,): & 11,93 (s, NH. 1H), 9.31 (s, 1HY, 9.06 (d.
2H), 7.70 {m, TH), 742 (m, 1H), 7.26 (m. 1H), 6.97 (m. 1 H). 6.16 (s. 1H), 2.79 (s. 31, 1.97
(m. THD. 1.OT (m, 2H). 0.74 {m, 2H).

Ejemplo 218

(2-ciclopropil-5-fluoro-indol-I-il}-amida __ del  acido  4-metil-2-tiazal-2-il-pirimidina-5-
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Una selucion de acido J-metil-2-tiazol-2-il-pirimidina-S-carboxilico (188 mg, 0,85 mmel) v
2-ciclopropil-5-fluoro-indol-1-ilamina (135 mg, 0.71 mmel) en DMF (3 ml) se agita a 40°C
durante | h. La mezcla se trata con DMTMM (235 myg, 0,71 mmol) y se agita a 40°C durante
I h. La mezcla se diluye con Na.COx acuoso saturado (5 mb v se agita durante 5 min. [l

precipitado se recoge por filtracion y se seca al vacio para producir (2-ciclopropif-3-fluoro-

indol-1-il}-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico (60 mg). MS: 394
(M+H): "H RMN (300 MHz, DMSO-d,,): 6 9.26 (s. TH), 8.15(d, 1H). 8.08 (d. 1H), 7.43 (m.
THY, 7.24 (m. TH), 6.97 (my, TH). 6,18 (s, TH), 2.77 (s, 3H), 1.95 (m. TH). 1,01 (m, 2H). 0.73

(m, 2H).

Ejemplo 219

{5-Metosil-indol-1-iD)-amida del acido 2-pirimidin-2-il-d-metil-pirimidina-3-carboxilico

NI
Kf“

Una solucion de dcido 2-pirimidin-2-il-}-metil-pirimidina-S-carboxilico (496 myg, 2.30

mmol) ¥ S-metoni-indol-1-ilamina (0,98 mmol) en DMF anhidra (10 ml) se agita a 50°C
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durante 30 min. Se anade DMTMM (555 mg, 2,01 mmeol) v la mezcla se agita a 50°C
durante una hora. La DMF se retira por evaporacion. El residuo se mezela con agua (40 mi)

y se agita a ta durante 20 minutos. EI sélido se recoge por filtracion, se fava con agua (3 x §

ml) v se seca al vacio para producir (5-metoxil-indol-1-il)-amida del dcido 2-pirimidin-2-il-
4-metil-pirimidina-5-carboxilico {410 mg) en forma de un sélido. MS: 361 (M+H); '"H RMN
(300 MHz, CD;0D): 8 2,93 (s. 3H). 4,84 (s, 3H), 7.03 (1, H). 6.50 (d, H), 6,92 (d. H). 7.14 (s,
H). 7.26-7.37 (m. 2H). 7,72 (t. H). 9.09 (d. 2H). 9.27 (s, H).

(5-Fluoro-3-metil-pirrolo[3.2-b]piridin-1-il)-amida _del dcido 4-metil-| 2.2 ]hipirimidinil-5-

carboailico

/?L g
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Etapa [: Se afiade bromo (1,96 g. 12.2 mmol) a una mezcla de 2-fluoro-5-aminopiridina
{1.37 g, 12.2 mmel) y acetato sddico (2 mg, 244 mmol) en dcido acético (30 ml) v la mezcla
se agita a ta durante 4 horas. El 4cido acético se retira por evaporacion al vacio. El residuo se
disuelve en EtOAc (50 ml). se lava con Na-CO; acuoso saturado (10 ml), agua (2 ml) y
salmuera (10 ml). se seca (Na,SOy). se filtra y se concentra al vacio para praducir 2-bromo-
3-amino-6-fluoropiridina (2,1 g) en forma de un sdlido. MS: 190 (M+H): '"H RMN (300
MHz CDCl:): & 4.04 (a. 2H). 6.77 (dd, D). 7,17 (dd. H).

Etapa 2: Se anade gota a gota TFAA (83! g. 39.57 mmol) a una solucién agitada de 2-
bromo-3-amino-6-flueropiridina (6.30 g. 33.0 mmol) v piridina (391 g. 1946 mmol) en
DCM (80 mhy a ta y la mezcla se agita a ta durante una hora. Se aiiade agua (40 ml). La capa
orgdnica se separa, se seca (NaxSOy), se filtra y se concentra al vacio para producir N-(2-

bromo-6-tluoropiridin-3-if)-2,2,2-trifluoro-acetamida (9,37 g. >99%%) en forma de un sdlido.

'"H RMN (300 MHz. CDCla): 8 7.06 (1, H). 8.40 (a. N-H). 9.75 (dd. H).

———aan

31.9 mmol). bromuro de alilo (6.18 g. 47.9 mmol) y carbonato sodico (.82 . 63.8 mmol)en

CH;CN (80 ml) se agita a 80°C durante 2 h. La mezcla de reaccidn se concentra al vacio v el
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residuo se purifica por cromatografia sobre gel de silice eluyendo con DCM al 0-60% en

heptano para producir N-alil-N-(2-bromo-6-fluoro-piridin-3-i1)-2.2 2-trifluoro-acetamida

{9,05 g) en forma de un aceite. 'H RMN (300 MHz. CDCl:) § 3,68 (¢. I1). 5.01 (¢, H). 5.17
(d. Hy, 5.29 (d. H). 6.85 {m. H), 7,00 (dd. H). 7,64 (1. H).

Etapa 4: Una solucién de N-alil-N-{2-bromo-6-fluoro-piridin-3-if)-2,2, 2-trifluoro-acetamida
(3.41 g. 1043 mmol), acetato de paladio (94 mg. 0,42 mmol), cloruro de tetra(n-
butilamonio} (3,19 g. 11,47 mmol) v trietilamina (2.37 g, 23.4 mmol) en DMF anhidra (20
ml) se agita a 100°C en una atmosiera de N; durante una hora. La DMF se retira por
evaporacion y el residuo se mezcla con agua (12 ml) y se agita a ta durante una hora. Se
aflade EtOAc (15 ml) y se agita a ta durante una noche. La capa organica se separa y la capa
acuosa se extrae con EtOAc (35 ml). La capa organica combinada se seca (Na»SQO,), se filtra
¥ se concentra al vacio. El residua se purifica por cromatografia sobre gel de silice eluyendo

con EOAc al 10-60% en heptano para producir S-fluoro-3-metil-HH-pirrelo[3.2-blpiridina

(1,5 g} en forma de un solido. MS: 151 (M+H): '"H RMN (300 MHz. CDCI:) & 2.38 (s. 3H).
6.77 (d. H). 7.28 (s. H). 7.74 (dd, H).

Etapa 5: Una solucion de 5-fluoro-3-metil-1H-pirrolo[3.2-b]piridina (10,7 mmol) en DMF
anhidra (15 mi) se ailade gota a gota a una solucién agitada de NaH (al 60%. 160 mmol) en
DMF anhidra (25 ml) en una atmésfera de N> a 0°C durante 20 min y la mezcla se agita a
0°C en una atmodsfera de N durante 30 minutos. Se afiade en porciones HOSA (33,5 mmol)
durante 30 minutos a 0°C y la mezcla se agita a 0°C durante 1.5 horas. Después de inactivar
con hielo-agua (400 mD), la mezcla se extrae con éter (3 x 60 ml). La capa organica
combinada se lava con agua (2 x 30 ml) v salmuera (20 ml), se seca (Na-SQ,), se filtra v se
concentra al vacio. El residuo se purifica por cromatografia en columna sobre gel de silice

eluyendo con EtOAc al 0-60% en heptano para producir 3-fluoro-3-metil-pirrolo[3.2-

blpiridin-1-ilamina (570 mg). MS: 166 (M+H): 'H RMN (300 MHz, CDCIL) & 2,32 (5. 3H).
4,82 (a, 2IN-H), 6,76 (d, H). 7.17 (s, D, 7.77 (dd, H).

Etapa 6: Una solucidn de acido 2-pirimidin-2-il-4-metil-pirimidina-S-carboxilico (1.41
mmol), S-fluore-3-metil-pirrolo[3,2-b]piridin-1-ilamina (1.41 mmol), DIPEA (158 mg, 4,22
mmol) y HATU (1,69 mmol) en DMF anhidra (8 ml) se agita a 90°C durante 16 horas. La
DM se retira por evaporacion al vacio. El residuo se disuelve en EtOAe (10 ml). se lava con
agua (3 x 10 ml} y salmuera (20 ml), se seca (Na-SQ,). se filtra y se concentra al vacio. El

residuo se purifica por cromatografia sobre gel de silice eluyendo con MeOH al 1-20% en

o



10

20

211 -

DCM para producir (5-fluoro-3-metil-pirrolo[3.2-b]piridin-1-iD)-amida_del acido d-metil-
[2.2 Tbipirimidinil-S-carboxilico (125 mg) en forma de un sdlido. MS: 364 (M+H); '"H RMN
(300 MHz, CD;0ODY: a 2.31 (s, 3H), 2,87 (s, 3H), 6.87 (d, H), 7.50 (s, H), 7.66 (1. H). 7,96 (1,
H). 9.02(d, 2H). 9,27 (s. H).

Eijemplo 221

{5-Fluoro-3-metil-pirrolo]3.2-b]piridin-1-iD-amida del acido 4-meri}-2-piridin-2-il-

pirimidina-5-carboxilico

Una solucion de dcido 2-piridin-2-il-4-metit-pirimidina-3-carboxilico (1.36 mmol), 5-fluoro-
S-metil-pirrolo[3.2-b]piridin-1-ilamina (1.36 mmol). DIPEA (158 mg. 4.07 mmol) y HATU
(1.63 mmel) en DMF anhidra (8 ml) se agita a 90°C durante 15 horas. La DMF sc evapora al
vacio. El residuo se disue?ve en EtOAc (40 ml), se lava con agua (3 x 15 mh) v salmuera (20
ml), se seca (Na,SOy). se tiltra v se concentra al vacio. El residuo se recristaliza en EtQAc

para producir (S-fluoro-3-metil-pirrolo[3,2-b]piridin-I-il)-amida_del acido 3-metil-2-piridin-

2-il-pirimidina-5-carboxilico (285 mg) en forma de un sélido. MS: 363 (M+H): 'H RMN

(300 MHz. CD:0OD): 6 2.35 (s. 3H), 2.87 (s, 3H), 6,92 (d. H). 7.51 (s, H). 7.60 (1. H). 7.97 (1,
H). 8.05 (t. H). 8.65 (d. H). 8.78 (d. H). 9,23 (s, H).

Ejemplo 222

(5-Fluoro-3-metil-pirrolo[3,2-b]piridin-1-i)-amida  del acido 2-(3-fluoro-lenil)-1-metil-

pirimidina-3-carbonilico

o
o

Una solucion de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (1.34 mmol). 5-

0

XA
H

tluoro-3-metil-pirrolo[3.2-b]piridin-t-ilamina (1.34 mmol). DIPEA (158 mg, 4,02 mmol) y

1
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metoxi-piridin-3-il)-2,2.2-trifluoro-acetamida (5,68 ¢) en forma de unsélido. '"H RMN (300

MHz, CDCIl:): 6 3,96 (s.H). 6,80 (s, H), 8,23 (a, N-H). 8,42 (d. H).

Etapa 3: Una mezcla de N-(2-bromo-6-metoxi-piridin-3-il)-2.2. 2-triflucro-acetamida (5.52 g,
18.5 mmeol), bromuro de alilo (3,57 g, 27.7 mmol) y carbonate sddico (3.1 g, 11 mmol) en
CH;CN (60 mi) se agita a 80°C durante 3 h. La mezcla se filtra v el filtrado se concentra al
vacio. El residuo se purifica por cromatogratia en columna sobre gel de silice efuyendo con

DCM al 0-60% en heptano para producir N-alil-N-{2-bromo-6-metoxi-piridin-3-il)-2,2.2

—amegae T

trifluoro-acetamida (3,55 g) en forma de un aceite. 'H RMN (300 MHz. CDCl:): & 3.66 (c,
H), 4.00 (s, H). 5,95 (¢, H), 5.08-5.30 (¢, 2H), 5,75-5.94 (m. H). 6.74 (d. H). 7.38 (d, H). ‘

Etapa 4: Una solucion de N-alil-N-(2-bromo-6-metoxi-piridin-3-il)-2,2 2-trifluoro-acetamida
(5.54 g, 16,3 mmol), acetato de paladio (147 mg. 0,65 mmol). clorure de tetra(n-
butilamonio) (4.99 g, 17.9 mmoD y trietilamina (3,72 g, 26.8 mmol) en DMT anhidra (35 ml)
se agita a 100°C en una atmdstera de N» durante una hora. La DMF se retira por evaporacion
y ef residuo se mezela con agua (20 ml) vy se agita a (a durante una noche. Se anade EtOAc
(50 mb). La capa orgdnica se separa. se seca {Na.SQ,), se filtra y se concentra al vacio. El
residuo se purifica por cromatografia en columna sobre gel de silice eluyendo con EtOAc al

30-70% en heptano para producir S-metoxi-3-metil-1H-pirrolo[3.2-b]piridina (2.62 g) en

forma de un sélido. 'H RMN (300 MHz. CDCly): & 2.38 (s, 3H), 4.05 (s. 3H), 6.62 (s, H).
7,82 (s, H), 7.54 (d, H). 7.94 (a. N-H).

Etapa S: Una solucion de S-metoxi-3-metil-1H-pirrolo[3.2-b]piridina (17.3 mmol} en DMF
anhidra (20 ml) se anade gota a gota a una solucién agitada de NaH (al 60%, 260 mmaol) en
DMF anhidra (35 ml) en una atmésfera de Ny a 0°C durante 40 min y después se agita a 0°C
en una atmostera de nitrdgene durante 30 minutos. Se afiade en porciones HOSA durante 45
minutos a 0°C y después la mezcla se agita a 0°C durante 2 horas. Después de inactivar con
hielo-agua (500 mf), la mezcla de reaccion se extrae con éter (3 x 40 ml). La capa organica
combinada se lava con agua (20 ml) y salmuera (20 ml), se seca (Na-SOy), se filtra y se
concentra al vacio. El residuo se purifica por cromatografia en columna sobre gel de silice

eluyendo con EtOAc al 5-60% en heptano para producir S-metoni-3-metil-pirrolo[3,2-

bpiridin-1-ilamina (1,73 g) en forma de un sélido. MS: 178 (M+H): 'H RMN (300 MHz,

CDCL): 8 2,34 (5. 3H). 4,04 (s. 3H), 4,75 (a. 2N-H). 6.63 (d. H). 7.04 (s. H). 7.60 (d. H).

Etapa 6: Una solucian de acido 2-piridin-2-il-4-metil-pirimidina-S-carbox ilico (1,69 mmal),

205
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S-metoxi-3-metil-pirrolof3.2-b]piridin-1-ilamina (1.69 mmol), DIPEA (5.01 mmol) y HATU
(2.03 mmol) en DMF anhidra (8 ml) se agita a 90°C durante 16 h. La DMF se evapora al
vacio. El residuo se disuelve en EtOAc (40 ml) y se lava con agua (3 x 10 mb) y salmuera (10
mi}). La capa orginica se seca {Na-SQy), se filtra v se concentra al vacio. El residuo se
purifica por cromatografia en columna sobre gel de silice eluyendo con MeOF al 0-15% en

DCM para producir (§-metoxi-3-metil-pirrolo[3,2-b]piridin-1-il)-amida del dcido d-metil-2-

piridin-2-if-pirimidina-5S-carboxilico (295 mg) en forma de un solido. MS: 375 (M+H); 'H
RMN (300 MHz, CD;OD): 6 240 (5. 3H)Y 2,84 (s, 3HD, 4.02 (5. 3H). 6,70 (4. . 7,13 (s, HD,
741 (m, H), 7.50 (d, H), 7.85 (t, H), 8,51 (m, 2H), 8.78 (s.2H). 10.57 (a, N-H).

Ejemplo 224

(5-Metoxi-3-metil-pirrolo[3.2-blpiridin-1-ih-amida del  acido  2-(3-fluoro-fenil)-4-metil-

pinimidina-S-carboxilico

(0] =
N/ N
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N H == O\
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Una solucidn de acido 2-(3-fenil)-4-metil-pirimidina-3-carboxilico (1,13 mmol). S-metoxi-3-
metil-pirrolo[3,2-b]piridin-I-ilamina {1.13 mmol). DIPEA (3.39 mmol) y HATU (1,36
mmol) en DMF anhidra (8 ml) se agita a 90°C durante 16 h. La DM se retira por
evaporacion al vacio. El residua se disuelve en EtOAe (45 ml) y se lava con agua (3 x 20 ml)
y salmuera (10 ml). La capa orgdnica se seca (Na,SO,). se filtra v se concentra al vacio. El

residuo se tritura con DCM para producir (S-metoxi-3-metil-pirrolo[3,2-b]piridin-1-il-amida

del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (265 mg) en forma de un solido.
MS: 392 (M+H); '"H RMN (300 MHz, CD;0D): & 2.33 (s. 3H). 2.79 (s. JH), 3.97 (s, 3H).
6.67 (d, H), 7.20-7.60 (m., 2H). 7.53 (m, H), 7.64 (d. H). 8,17 (1. H), 8.34 (1. 2H), 9,05-9,20
(d. H).

Ejemplo 225

(5-Fluoro-3-metil-indal-1-il}-amida del dcido d4-metil-2-(1-oxi-piridin-2-il}-pirimidin-5-

carboxilico
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Gtapa |: Una solucion de 2-clanopicidina (167 g 16 mmal), H.Qy al 30% (3.2 ml) ¥

Lo

metiltrioxorrenio (0.2 g, 0.8 mmol) en DCM (6.4 ml) se agita a ta durante una noche. La
mezcla de reaccion se concentra al vacio y el residuo se purifica por cromatografia sobre gel

de silice eluyendo con MeOH al 3-10%% en DCM para producir 1-oxi-piridina-2-carbonitrilo

(0.69 g) en forma de un sdlida. 'H RMN (300 MHz. CDCl:): & 7,34 (t. H), 7,49 (t, H). 7.67
(d. H). 8.30 (d. H).

Etapa 2: Una solucion de 1-oxi-piridina-2-carbonitrilo (532 mg, 4,43 mmol) y metoxido
sddico {0.5 M en MeOH, 0.88 ml) en MeOH (1,8 ml) se agita a ta durante una noche. Se
aiade cloruro de amamio (261 mg. 4,87 mmol). la mezela se agita a 56°C durante una hora v
después se aifiade amoniaco 7 N en MeOH (1.5 ml). La mezcla de reaccidon se cierra
herméticamente en un tubo, se agita a 40°C' durante una hora y después se enfria a 0°C. Se
afiade metéxido sodico (0.5 M en MeOH, 8.86 ml). La mezela se {iltra y el filtrado se

concentra al vacio. El residuo se recristaliza en etanol para producir l-oxi-piridina-2-

carboxamidina (370 mg) en forma de un sélido. 'H RMN (300 MHz, CD,0D): & 7.52-7.68
tm, 2H), 7,96 (dd, H), 8.35 (d, H).

Etapa 3: Una solucidén de 1-oxi-piridina-2-carboxamidina (366 mg, 2.67 mmol) y
acetoucetato de N N-dimetilaminometileno (405 mg. 2.76 munol) en etanol (3 mly y DMF (3
ml) se agita a 90°C durante 16 horas. La mezcla de reaccion se concentra al vacio y el
residuo se purifica por cromatografia en columna sobre gel de silice eluyendo con MeOH al

2.5% en DCM para producir éster etilico del dcido 1-metil-2-(1-oxi-piridin-2-iD-pirimidina-

S-carboxilico (127 my) en forma de un sdlido. '"H RMN (300 MHz, CDCly): & 1.47 (t. 3H).
2,95 (s. 3H), 4.50 (¢, 2H), 7.39 (m, H), 7.70 (c. H). 8.36 (¢. H). 9.37 (s, H).

Etapa 4: Una solucion de éster etilico del acido d-metil-2-(1-oxi-piridin-2-il)-pirimidina-3-
carboxilico (123 mg, 0.48 mmol) e hidroxido sédico (123 mg. 3.07 mmel) en una mezcla de
MeOH/THE/H.O (3 ml. 1:1:1) se agita a 65°C durante § minutos v despuds se agita a ta

durante una noche (16 horas). Se afiade una solucion acuosa 1 N de HCIl (3.07 ml). La
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solucion resultante  se  concentra para  producir  dcido --metil-2-(1-oxi-piridin-2-il)-

pirimidina-S-carboxilico y ¢loruro sddico (313 mg). que se usa en la siguiente etapa sin

purificacion adictonal.

Etapa 5: Una solucion de dcido 4-metil-2-( 1-oxi-piridin-2-il)-pirimidina-3-carboxilico y
cloruro sédico (313 mg). 3-metil-5-fluoro-indol-1-ilamina (78 myg. 048 mmol), DIEA (92
mg. 0,71 mmol) y HATU (217 mg, 0.57 mmel) en DMF anhidra (2.4 ml) se agita a 150°C
durante 1 hora. La DMF se retira por evaporacion. [l residuo se purifica por cromatografia
en columna sobre gel de silice eluvendo con MeOH al 2.5-10°% en DCM para producir (5-

{luero-3-metil-indol-1-i)-amida  del acido  d-metil-2-(1-oxi-piridin-2-il}-pirimidina-5-

carboxilico (169 mg) en forma de un sélido. MS: 378 (M+H); 'H RMN (300 MHz. CD,0D):

N

2(s. 3H), 2.84 (s, 3H), 7.02(t, HD, 7.18 (s, H). 7.25 (d. H), 7.35 (¢, H). 7.62-7.80 (m,
2H). 7.85 (dd, H). 8.48 (d, H), 9.21 (s. H). Cls, = 851.5 nM.

o =1,

Ejemplo 226

(3-Fluoro-3-metil-indol-1-iN-amida  del  4dcido  2-(3-difluorometil-fenil)-pirimidina-3-

carboxilico

o =
Ny 7
| H
s T F
N

F7OF
Siguiendo procedimientos similares a los del Ejemplo 158, etapa 4, pero sustituvendo acido
2-tiazol-2-il-pirimidina-5-carboxilico por dcido  2-(3-diflurometil-fenil)-2-il-pirimidina-5-

carboxilico, se prepara (3-fluoro-3-metil-indol-1-il)-amida_del dcido_2-(3-difluorometil-

fenil)-pirimidina-S-carboxilico. MS: 397 (M+H): 'H RMN (300 MHz, DMSO-d.): 8 2.27 (s,
3HY. 7.04 (dt, THY, 713 (d. TH), 732 (s, TH), 7.34-7.44 (m, 2H . 7.73-7.85 (m, 2H). 8.66 (d.
TH), 8,69 (s, 1H), 945 (s, 2HD. Clsyy = 1 7 nM.

Ejemplo 227

(5-Fluoro-3-metil-indol-1-i{)-amida_ del  acido 2-(3-trifluorametil-fenib)-pirimidina-5-

carboxilico

A4
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Siguiendo procedimientos similares a los del Ejemplo 158, etapa 4. pero sustituyendo acido
2-tiazol-2-il-pirimidina-3-carboxilico por dacida 2-(3-trifluorometil-fenil)-2-il-pirimidina-5-
carboxilico, se prepara (5-fluoro-3-metil-indol-1-tl)-amida del acido 2-(3-trifluorometil-
fenil)-pirimidina-5-carboxilico. MS: 415 (M+H). 'H RMN (300 MHz. DMSO-d,): 3 2.27 (s,
3HY. 7.04 (dt. TH). 7.33 (s, THY 7.34-7.44 (m. 2H). 7.86 (. 1H). 8.00-8,02 (m; 1H), 8.75-
8.79 (m, 2H). 9,47 (s, 2H). Clsy = 262 nM.

Siguiendo procedimientos similares a los deseritos en los ejemplos anteriores, se preparan
los siguientes compuestos:

(+-bencil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-3-carboxilico,
piperazin-1-ilamida del acido 2-fenil-pirimidina-5-carboxilico,
(4-metanosulfonil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-S-carboxilico,
morfolin-4-ilamida del acido 2-(2-metil-tiazol-J-il)-pirimidina-5-carboxilico.

[4-( I-metil-1H-imidazol-2-carbonil}-piperazin-1-ilJ-amida del acido 2-fenil-pirimidina-3-
carhoxilico,

[+-(1-metil-1H-imidazol-4-carbonil)-piperazin-t-il]-amida del dcido 2-fenil-pirimidina-5-
carboxilico.

Cster  terc-butilico  del acide  J-[(2-fenil-pirimidina-5-carbonil)-amino]-piperazina-1-
carboxilico,

[4-(4-trifluorometil-fenoxi)-piperidin-1-ilf-amida del dcido 2-fenil-pirimidina-3-carboxilico.
[4-(4-trifluorometil-fenoxi)-piperidin-1-il]-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico.

morfolin-4-ilamida del dcido 2-(3-Tuoro-fenil}-pirimidina-5-carboxilico.

indol-1-ilamida del acido 2-fenil-pirimidina-3-carboxilico.

(d-metoxi-piperidin-1-ih-amida del acido 2-fenil-pirimidina-5-carboxilico.,
(Z-metil-indol-f-il}-amida del acido 2+3-fluoro-fenil)-3-metit-pirimidina-5-carboxilico,
(6-fluoro-2.3-dihidro-benzo[ I 4]oxazin-1-i-amida del acido 2-(3-Nuoro-fenib)-pirimidina-5-

carboxilico.
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(6-fluoro-2,3-dihidro-benzo[ | 4]oxazin-d-il)-amida  del dcido  2-fenil-pirimidina-5-
carboxilico,

éster mctilico del acido 1-{[2-(3-1luoro-lenil)-d-metil-pirimidina-3-carbonit]-amino ! -3-(2-
morfolin-d-il-etil)-1H-indolo-6-carboxilico,
[5-fluoro-3-(tetrahidro-piran-4-il}-indol-1-if]-amida  del acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-3-carboxilico.
N-metil-N-(5-fluoro)-indol-3-ilsulfonil-N*-[2-(3-fluoro)-fenil-pirimidina-S-carbonil -
hidrazida.

[5-fluoro-3-(tetrahidro-piran-4-ith-indol-1-il]-amida  del  dcido  Jd-metil-2-piridin-2-il-
pirimidina-3-carbaxilico,

(5-fluoro-3-metil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico.
(3-metil-pirrolo[3.2-b]piridin-1-ih-amida  del dcido  J-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

pirrolo[2,3-b]piridin-1-tlamida  del  &dcido  d-metil-2-(d-metil-tiazol-2-iD-pirimidina-5-
carboxilico, '

(3-metil-pirrolo[2,3-b]piridin-1-11)-amida de! acido 4-metil-2-{4-metil-tiazol-2-il)-pirimidina-
S-carboxilico,

(3-isopropil-pirrolo[2.3-b]piridin-1-il}-amida  del acido  d-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico.

(3-difluorometil-pirrolof2.3-b]piridin-1-il}-amida del adcido d4-metil-2-(-1-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[2.3-b]piridin-1-il}-amida del dcide 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-metil-pirrolo[2,3-¢c|piridin-1-ih-amida del dcido 4-metil-2~(4-metil-tiazal-2-il)-pirimidina-
S-carboxilico.

pirrolo[2,3-c]piridin-1-ilamida  del  acido  d-metil-2-(b-metil-tiazol-2-il)-pirimidina-5-
carboxilico.

(3-isopropil-pirrolo[2, 3-c]piridin-1-iD-amida  del  acido  Jd-metil-2~(I-metil-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-difluorometil-pirrolo[2 3-¢c]piridin-1-il)-amida del acido J-metil-2-(d-metil-tiazol-2-i1)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[2 3-¢]piridin-1-il-amida del acido J-metil-2-(d-metil-tinzol-2-il)-
pirimidina-5-carboxilico,

(3-metil-pirrolo[3,2-c]piridin-1-ih-amida del dcido 4-metil-2-(4-metil-tiazol-2-i)-pirimidina-

S-carboxilico,
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pirrolo[3.2-c]piridin-1-ilamida  del  dcido  -metil-2-(4-metil-tiazol-2-il}-pirimidina-5-
carboxilico,

(3-isopropil-pirrelo[3.2-c]piridin-1-iD-amida  del dcide  d-metil-2-(4-metil-tiazol-2-il}-
pirimidina-3-carboxilico,

{3-difluorometil-pirrolo[3.2-c]piridin-1-iD-amida del acido  d-metil-2-(b-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[3.2-c]piridin-1-iD-amida del acido J-metil-2-(4-metil-tiazol-2-il)-
pirimidina-3-carboxilico,

pirrolo[2.3-b]piridin-1-ilamida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,
(3-metil-pirrolo[2.3-b]piridin-1-il)-amida  del dcido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo[2 3-b]piridin-1-iD-amida del acido d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-difluorometil-pirrolo[2.3-b]piridin-1-il}-amida del acido d-metil-2-tiazol-2-il-pirimidina-
S-carboxilico.

(3-trifluerometil-pirrolo[2.3-b]piridin-1-il}-amida del 4cido J-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

pirrolo[2.3-c]piridin-1-ilamida del acido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico,
(3-metil-pirrolo[2 3-c]piridin-1-ih-amida  del  acido  d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

pirrolo[2.3-¢]piridin-1-ilamida del dcido 4-metil-2-tiazol-2-il-pirimidina-3-carboxilico.
(3-isopropil-pirrolo[2,3-c]piridin-I-ih)-amida del dcido J4-metil-2-tiazol-2-il-pirimidina-5-
carbonilico,

(3-difluorometil-pirrolo[2,3-c]piridin-1-il}-amida del dcido J-metil-2-tiazol-2-il-pirimidina-
S-carboxilico, -

(3-trifluorometil-pirrolo[2.3-c]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

(3-metil-pirrolo[3.2-c]piridin-1-il)-amida  del acido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

pirrolo[3.2-¢cIpiridin-1-ilamida del acido 4-metil-2-tiazol-2-il-pirimidina-3-carboxilico,
(3-isopropil-pirrolo[3,2-c]piridin-1-iD-amida del &cido 4-metil-2-tiazol-2-il-pirimidina-3-
carboxilico,

(3-difluorometil-pirrolo[3.2-c]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirtmidina-

S-carboxtlico.
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(3-trifluorometil-pirrelo[3.2-¢]piridin-1-ih-amida del acido d-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

pirrolo[2.3-blpiridin-1-ilamida  del acide  d-metil-2(d-cloro-tiazol-2-iD-pirimidina-3-
carboxilico,

(3-metil-pirrolo[2.3-b]piridin-1-ih-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-pirimidina-
S-carboxilico.

(3-isopropil-pirrolo] 2 3-b]piridin-1-iD-amida  del  adcido  J-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico.

{3-difluorometil-pirrolo[2.3-b]pindin-1-il)-amida  del dcido  d-metil-2-(d-cloro-tiazal-2-il)-
pirimidina-5-carboxilico.

(3-trifluorometil-pirrolo[2 3-b]piridin-1-ib-amida del acido J-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-metil-pirrolo[2.3-c]piridin-1-il)-amida del dcido 4-metil-2-(4-cloro-tiazol-2-il}-pirimidina-
S-carboxilico.

pirrala[2.3-clpiridin-1-ilamida  del  acido  J-metil-2-(4-cloro-tiuzal-2-ih)-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo[2,3-cjpiridin-1-i)-amida  del  acido  d-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-difluorometil-pirrolo[2.3-c]piridin-1-iD-amida del acido 4-metil-2-(d-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[2.3-c]piridin-1-i-amida del acido +4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-S-carboxilico.

(3-metil-pirrolo[3.2-c]piridin-1-il)-amida del dcido 4-metil-2-(4-cloro-tiazal-2-il)-pirimidina-
S-carboxilico.

pirrolo{3.2-c]piridin-1-ilamida  del  acido d-metil-2-(4-cloro-tiazol-2-il)-pirimidina-5-
carboxilico.

(3-isopropil-pirrolo[3.2-cjpiridin-1-i-amida  del dcido  4-metil-2(d-cloro-tiazal-2-il)-
pirimidina-3-carboxilico,

(3-difluorometil-pirrolo[3.2-c]piridin-1-il)-amida del acido J-metil-2-(3-cloro-tiazol-2-i1)-
pirimidina-5S-carboxilico.

(3-triflucrometil-pirrolo[3.2-¢c]piridin-1-ih-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico.

(5-fluoro-3-metil-indol-1-ih-amida  del dcido 2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-

carboxilico,

<05
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(5-fluoro-3-metil-indol-1-i-amida del dcido 2-(4-metil-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico,

(2-metil-3-ox0-2,3-dilidro-indazol-1-1Damida del acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-3-carboxilico,

(>-tluoro-indol-1-ihamidalamida del acido 2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico, i
6-(4-cloro-tiazol-2-il)-2-metil-N-pirrolo[2.3-c]piridin-t-il-nicotinamida.
(5-metil-4-oxo-4.5-dihidro-pirrolo[3.2-¢c]piridin-1-ihamida del acido 2-(3-fluoro-fenih-4-
metil-pirimidina-5-carboxilico.

{S-trifluorometil-pirrolo[3.2-b]piridin-1-il)-amida del dcido 4-metil-2-(4-metil-tiazol-2-i1)-
pirimidina-5-carboxilico,

(5-difluorometil-pirrolof3.2-b]piridin-1-il)}-amida del adcido d-metil-2-(-}-metil-tiazol-2-i1)-
pirimidina-S-carboxilico.

(3-trifluorometil-pirrolo[3,2-b]piridin-1-il)-amida del dcido J-metil-2-(4-metil-tiazol-2-il}-
pirimidina-5S-carboxilico,

(3-difluorometil-pirrolo[3.2-blpiridin-1-ih-amida del acido J-metil-2-(4-metil-tiazol-2-il)-

pirimidina-S-carboxilico,

2-il)-pirimidina-5-carboxilico.

[3-(2.2-difTuoro-etif)-pirrolo[3.2-b]piridin-1-il]-amida del dcido 4-metil-2-(4-metil-tiazol-2-
ih-pirtmidina-S-carboxilico,

[3-(2.2.2-trifluoro-etil)-pirrolo[3.2-¢]piridin-1-ilJ-amida del 4cido d-metil-2-(4-metil-tiazol-
2-i-pirimidina-S-carboxilico,

[3+2.2-difluoro-etil)-pirrata[3,2-¢]piridin- 1 -il]-amida del dcido 4-metil-2-(4-metil-tiazol-2-
iN-pirimidina-3-carboxilico,

[3-(2,2.2-trifluoro-etiD-pirrolof 2 3-¢c]piridin-1-il]-amida del acido J-metil-2-(4-metil-tiazol-
2-il)-pirimidina-5-carboxilico,

[3-(2.2-dittuoro-etil}-pirrolo[2.3-¢c]piridin-1-ilJ-amida del dcido d-metil-2-(d-metil-tiazal-2-
iD-pirimidina-5-carboxilico.

[3+2.2.2-trifluoro-etil)-pirroto[2,3-b]piridin-!-il]-amida del dcido J-metil-2-(4-metil-tiazol-
2-ily-pirimidina-5-carboxilico.

[3-(2.2-difluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida del dcido J-metil-2-(t-metil-tiazol-2-
il)-pirimidina-5-carboxilico,

(S-trifluorometil-pirrolo[3.2-b]piridin-1-il)}-amida del acido J-metil-2-tiazol-2-il-pirimidina-

S-carboxilico,
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(5-difluorometil-pirrolof 3.2-b}piridin-1-iN-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-

S-carboxilico,

(3-trifluorometil-pirrelo[3.2-b]piridin-1-ih-amida del acido 4-metil-2-tiazol-2-il-pirimidina-

S-carboxilico,

(3-difluorometil-pirrolo[3.2-b]piridin-1-il}-amida del acido d-metil-2-tiazot-2-il-pirimidina-

S-carboxilico.
[3-(2.2,2-trifluoro-etil)-pirrolo[3.2-b]piridin-1-il]-amida  del dcido
pirimidina-S-carboxilico,
[3-(2,2-difluoro-etiD-pirrolo[3.2-b]piridin-1-il]-amida  del  acido
pirimidina-S-carboxilico~
[3-(2.2.2-trifluore-etil)-pirrolo[3.2-c]piridin-1-il]-amida  del  acido
pirimidina-S-carboxilico,
[3-(2.2-difluoro-etil)-pirrolo[3,2-¢|piridin-1-ill-amida  del  acido
pirimidina-5-carboxilico,

[3-(2.2 2-trifluora-etil)-pirrolo[2,3-¢]piridin-1-il]-amida  del  acido
pirimidina-5-carboxilico,
[3-2.2-difluoro-etiD-pirrolo]2,3-c]piridin-1-il]-amida  del  acido
pirimidina-3-carboxilico,

[3-(2,2.2-trifluoro-etil)-pirrolo[ 2,3-b]piridin-t-il]-amida  del  acido
pirimidina-5S-carboxitico,
[3~(2.2-ditluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida  del  acido

pirimidina-5-carboxilico.

J-metil-2-tiazol-2-il-

J-metil-2-tiazol-2-il-

J-metil-2-tiazol-2-il-

d-metil-2-tiazol-2-il-

d-metil-2-tiazol-2-il-

J-metil-2-tiazo!-2-1l-

J-metil-2-tiazol-2-il-

4-metil-2-tinzol-2-il-

(5-trifluorometil-pirroto[3.2-b]piridin-1-i-amida del acido 2-(4-claro-tiazal-2-i)-3-metil-

pirimidina-5-carboxilica,

(S-trifluorometil-pirrolo[3.2-bpiridin-1-il)-amida del dcido 2-(d-cloro-tiazol-2-il)-d-metil-

pirimidina-S-carboxilico.

(3-trifluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acido 2-(4-cloro-tiazol-2-il)-d-metil-

pirimidina-3-carboxilico,

(3-difluorometil-pirrolo[3,2-b]piridin-1-il}-amida del é4cido J-metil-2-(4-metil-tiazol-2-i])-

pirimidina-5-carboxilico.

metil-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida  del  dcido  2-(4-cloro-tiazol-2-jl)-I-

metil-pirimidina-3-carboxilico.
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[3-(2.2,2-trifluoro-etil)-pirrolo[3.2-c]piridin-1-il}-amida del acido 2-(4-cloro-tiazol-2-il}-4-

metil-pirimidina-5-carboxilico.

[3-(2.2-difluoro-etil)-pirrolo[3.2-c|piridin-i-il]-amida del acido 2-(4-cloro-tiazol-2-il)-1-
metil-pirimidina-3-carboxilico,
[3-(2,2.2-trifluoro-etil)-pirrolo[2.3-c]piridin-1-il]-amida del acido 2-(4-cloro-tiazol-2-i1)-4-
metil-pirimidina-S-carboxilico,
[3-(2.2-difluoro-etiD-pirrolo[2.3-¢]piridin-1-]-amida  del acido  2-(4-cloro-tiazol-2-il)-1-
metil-pirimidina-5-carboxilico.
[3-(2.2.2-trifluoro-etil)-pirrolo[2,3-b]piridin-1-il]-amida del dcido 2-(d-cloro-tiazol-2-il)-4-

metil-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida  del

metil-pirimidina-5-carboxilico.

dcida 2-(4-cloro-tiazol-2-il)-4-

(5-trifluorometil-pirralo[3.2-b]piridin-1-iD-amida del acido  4-metil-[2.2']bipirimidinil-5-
carboxilico,
(S-difluorometil-pirrolo[3.2-b]piridin-1-il}-amida  del dcido  4-metil-[2.2Thipirimidinil-5-
carboxilico,
(3-trifluorometil-pirrolo[ 3.2-b]piridin-1-i)}-amida  del acido J-metil-[2.2']bipirimidinil-S-
carboxilico,
(3-difluorometil-pirrolo[3.2-b]piridin-1-il)-amida  del acido  d-metil-[2.2]bipirimidinil-5-
carboxilico,
[3-(2.2.2-trifluoro-etil)-pirrolo[3.2-b]piridin-1-il]-amida del dcido 4-metil-[2.2"bipirimidinit-

S-carboxilico,

[3-(2.2-difluoro-etil)-pirrola[3.2-b]piridin-1-ilJ-amida del acido 4-metil-[2.2]bipirimidinil-5-

carboxilico,
(3-trifluorometil-pirrolo[3.2-¢]piridin-1-ih-amida  del
carboxilico,
(3-difluerometil-pirrolo[3.2-c]piridin-1-il)-amida  del

carboxilico.

acido

acido

J-metil-[2.2']bipirimidinil-53-

“-metil-[2,2']bipirimidinil-5-

[3-(2.2.2-tritTuoro-etil }-pirrolo[ 3.2-¢]piridin-1-il ]-amida del acido 4-metil- -[2,2]bipirimidinil-

S-carboxilico,

""1")

— o

3-2.2-difluoro-etil)-pirrolo[3.2-c]piridin-1-il]-amida del acido J-metil- [2.2']bipirimidinil-5-

carboxilica,
(3-trifluorometil-pirralof2 3-¢]piridin-1-iD-amida  del

carboxilico,

acido  d-metil-f2.2bipirimidinil-5-

<60



N

10

30

5’6%0’

- 224 -
(3-difluoromcetil-pirrolo[2.3-¢]piridin-1-il}-amida del &dcido 4-metil-[2.2']bipirimidinil-5-
carboxilico,

[3-(2,2.2-trifluoro-etil)-pirrolo[2.3-c]piridin-1-il]-amida del acido 4-metil-[2,2"]bipirimidinil-

S-carboxilico,

[3-2.2-difluoro-etil}-pirrolo[2.3-c]piridin-1-il]-amida del acido 4-metil-[2.2']bipirimidinil-5-

carboxilico,

(3-trifluorometil-pirrolo[2.3-b]piridin-1-iD-amida  del

carboxilico.
(3-difluorometil-pirralo[2.3-b]piridin-1-il-amida

carboxilico,

del

acido

acido

d-metil-{2.2Tbipirimidinil-5-

4-metil-[ 2.2 bipirimidinil-3-

[3-02.2.2-trifluoro-etih-pirrolof2,3-b]piridin-1-il]-amida del dcido J-metil-[2.2"]bipirimidinil-

S-carboxilico,

[3-(2.2-difluoro-etil-pirrolof2.3-b]piridin-1-il]-amida del acido d-metil-[2.2'[bipirimidinil-5-

carboxilico,
(3-trifluorometil-pirralo[3.2-b]piridin-1-il)-amida
pirimidina-3-carboxilico.
(S-difluerometil-pirrolo| 3.2-b]piridin-1-il)-amida
pirimidina-5S-carboxilico,
(3-trifluorometil-pirrolo] ¥, 2-h]piridin-1-il)-amida
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo[3.2-¢|piridin-1-il)-amida
pirimidina-S-carboxilico,
(3-trifluorometil-pirralo[2.3-c|piridin-1-il)-amida
pirimidina-S-carboxilico,
(3-trifluorometil-pirrolo[2_3-b]piridin-1-il)-amida

pirimidina-5-carboxilico,

del

del

del

del

del

del

acido

acido

acido

acido

acida

acido

2-(3-fluvra-fenil)-4-metil-

2-(3-1Tuoro-fenih-4-metil-

2-(3-tluore-fenil)-4-metil-

2-(3-fluoro-fenih-4-metil-

2-(3-Muoro-fenil)-4-metil-

2-(3-fluoro-fenil)-+-metil-

[3-(2.2-difluoro-etil)-pirrolof3.2-b]piridin-1-il]-amida del acido 2+(3-fTuoro-fenil)--t-metil-

pirimidina-5-carboxilico,

[3(’)‘)‘)

2.2.2-trifluoro-etil}-pirrolo[3.2-b]piridin-1-il]-amida del 4cido 2-(3-Muoro-fenil)-4-metil-

pirimidina-5-carboxilico,

[3+2.2.2-trifluoro-etil)-pirrolo[3.2-¢]piridin-1-il]-amida del 4cido 2-(3-fluaro-fenii)-d-metil-

pirimidina-5-carboxilico.

HHHHH -tritluore-etil)-pirrolo[2.3-¢]piridin-1-il]-amida del dcido

pirimidina-3-carboxilico,

2-(3-fluare-fenib-4-metil-

(3-difluorometil-indol-1-ih-amida del dcido d-metil-2-piridin-2-il-pirimidina-3-carboxilico.
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(3-difluorometil-indol-1-il)-amida  del acido  2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-

carboxilico, v

(3-difluorometil-indol-1-il-amida del acido 4-metil-2-tiazol-2-il-pirimidina-3-carboxilico.

PROTOCOLOS DE ENSAYO IN VITRO PARA IDENTIFICAR INHIBIDORES
DE PGD2 SINTASA HEMATOPOYETICA

Los compuestos de la presente invencién pueden ensayarse con respecto a la actividad

inhibtdara de enzimas contra la PGD2 Sintasa de acuerdo con uno de los siguientes ensayos.
Ensayo 1: Ensayo de Polarizacion de Fluorescencia
Como se describe en la publicacién PCT WO 2004/016223. Ljemplo 11

Ensayo 2: Método de Inmunoensayo Enzimitico (EIA)
1. Soluciones de Ensayo
a. Preparacion de tampon KoHPOW/KHLPO, 0,1 M (pH 7.4

Preparar KH>POQ, 0.1 M a partir KH.PO, | M (Sigma, N Cat P-8709)

Preparar KoHPO, 001 M a partir de K-HPQO, en polvo (Fisher, BP363-500)
Mezclar K:HPO, 0.1 M con KH-PO, 0,1 M pura ajustar el valor del pH a 7.4,

b. Preparacion de y-globulina al 0,5%

Anadir 0,1 g de y-gtobulina (Sigma, N” Cat G-5009) a 20 ml de tampén
K:HPOWKH;PO, 0.1 M (pH 7.4). preparar alicuotas de 1-ml/vial y almacenar a -
80°C.

¢. Preparacién de GSH 100 mM

Anadir 307 mg de GSH (Sigma, N® Cat G-6529) a 10 ml de tampén K-HPO/

KH.PO, 0,1 M (pH 7,4 v almacenar a - 80°C.
d. Preparacion de Tampon de Reaccidn:
198 ml de tampon KoHPOS/KH-PO, 0.1 M (pH 7.4)

GSH 2 mM — preparado a partir de GSH 100 mM
0.4 z de glicerol
2 ml de y-globulina al 0.5%4
Afiadic 0.4 g de glicerol y 2 ml de y-globulina al 0,5% « 198 ml de tampon

K:HPOy/ KH,PO, 0.1 M (pH 7.4).
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Aiiadir 0.4 ml de GSH 100 mM a 19.6 ml de tampoén de reaccidn antes del ensayo
(suficiente para dos placas de 96 pocillos).

e. Preparacién de solucion de parada de FeCls/dcido citrico: (8 mg/ml de FeCl,,
acido citrice 0.1 M)
Afiadir 40 mg de FeCls nuevo (IGN, N° Cat 1538046) a 5 ml de acido citrico 0,1
M (Sigma, N" Cat CO759).

tf.  Preparacion de reactivo MOX:
EtOH al 10% - Aadir 1 ml de EtOH a 9 ml de H-O ultrapura
Disolver 0.1 g de metoxilamina (Cavman, N Cat 400036/) en EtOH al 10% (10
ml).
Aiadir 0.82 g de acetato sédico (Cayman, N Cat 400037) a la solucion MOX y

disolver.

II. Materiales y Método
Dimetilsultoxido (DMSO; Sigma: N° Cat D2650)
Kit EIA de expresion de prostaglandina D2-MOX (Caymen Chemical, N° de
Catdlogo 500151)

Antes del ensayo. enfriar 10 ml de acetona en tubos de polipropileno y vaciar placas de 96
pocillos en hielo. Todos los procedimientos excepto la dilucion del compuesto se realizan en

hielo.

T, Dilucion del compuesto

1. Diluir el compuesto en DMSO

Vol de solucion madre de DMSO (uh)DMSO (uly|Concentracion de compuesto (mM)

4ulde 10 mM 6l 4
3 plde 4 mM 6 ul 1.3333

Julde 1.33 mM 6 ul 04444

3 ulde 044 mM 6 01481

3ulde 0,148 mM 6 pul 10,0494

3 plde 0,049 mM 6l 0,0165

3ulde 0.016 mM 6 1l 0.0055
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2. Diluir 2 pl de cada una de las concentraciones anteriores de compuesto en 38 ul de

tampdn de reaccién en placas de 96 pocillos y mezelar.

IV. Preparacion de solucion de enzima y sustrato

Preparacion de solucion enzimadtica a una concentracion de 0.39 ag/ul (0,35 ng/ul al
final después de la adicion del compuesto).

Mezclar 4 pl de h-PGDS humana a 4 mg/mi con 396 pl de tampdn de reaccion (para
dar una concentracion de enzima de 40 pg/ml). Afadir 16.8 pl de h-PGDS a una
concentracton de 40 pg/ml a 4,753 ml de tampodn de reaccion para dar un volumen
total de 4.8 ml

Preparacion de Solucidn de Sustrato (PGH2): Afadir 0375 ml de PGH2 a una

concentracion de 0,1 mg/ml a 1.625 m! de acetona.

V. Reaccién enzimatica:

1.

| §8]

(9]

6.

g.

10,

Anadir 60 pl de solucién enzimatica al pocillo de compuesto v al control positivo
(sin compuesto} en una placa de polipropiteno de fondo en U en hielo.

Anadir 60 pl de tampon de reaccion y 6.6 pl de DMSO al 5% en tampdn de reaccion
en los pocillos de control negativo de la placa.

Anadir 6,6 pl de compuesto diluido en tampon de reaccion a los pocillos de
compuesto y mezclar,

Atiadir 6.6 ul de DMSO al 5% en tampan de reaccion al pocilio de control positivo.
Incubar la placa en hielo durante al menos 30 min.

Anadir 20 pl de solucidn de sustrato (PGH2) a los pocillas de compuesta, control
negativo v control positivo en la placa de 96 pocillos de fondo en U en hielo.

Secar la placa en una sala fria durante aproximadamente 25-28 minutos

Introducir con una pipeta 45 pl de solucidn enzimatica (anterior) en una placa de 96
pocillos con PGH2 secada y mezclar 3 veces. Incubar en el hielo durante 1 minuto.
Anadir 45 pl de solucion de FeCls a cada pocillo y mezclar.

Adiadir 90 pl de solucion de MOX y mezclar.

. incubar durante 30 min a 60 °C

. Diluir las muestras 2500X con tampon de EJA.
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V1. Ensayou EIA
Realizar el ensayo de acuerdo con el procedimiento del kit EIA proporcionado por
Cavman. Los niveles totales de PGD2 (pg/ml) se determinaron en las muestras por Kits

E1A (Caymen Chemical, N* de Catalogo 500151)
Calcular 1a cantidad de PGD2 como se indica a continvacion

Calcular el 9% de Contral positivo de acuerdo con la siguiente ecuacion;
%o de Control posilivb = (Valor de compuesto-Control negativo)/(Valor positivo-Valor
de control negativo) - 100,

(Valor de compuesto-Control negativo)

Yo d ol positivo = — - X 100
» de Control pc ‘ (Valor positivo-Valor de control negativo)

Valor de compuesto = niveles de PGD2 (pg/ml) obtenidos a partir de ta curva patron en
p pe i |

el ensayo EIA para las muestras con compuesto

Valor de control negativo = niveles de PGD2 (pg/ml) obtenidos a partir de la curva

patron en el ensavo EIA para las muestras sin enzima

Valor de control positivo = niveles de PGD2 (pg/ml) obtenidos a partir de la curva

patron en el ensayo EIA para las muestras con enzima pero sin compuesto

Los valores de Cls se determinan por ajuste excel para conseguir ¢l valor de x cuando

y=1/2¥Ymax usando un modelo logistico de 4 pardmetros para las curvas de Clsy.

Resultados

Los compuestos dentro del aleance de la invencion producen una inhibicién de 50%
en el Ensavo de Polarizacion de Fluorescencia o en el ensayo EIA a concentraciones dentro
del intervalo de aproximadamente | nanomolar a aproximadamente 30 micromolar,
particularmente de aproximadamente 1 nanomolar a aproximadamente 1 micromolar. y mas
particularmente de aproximadamente 1 nanomolar a aproximadamente 100 nanomolar, Los
valores de Cls, obtenidos por el ensayo EIA para algunos de los ejemplos se muestran al

final de cada uno de esos ejemplos.
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La presente invencion puede llevarse a la prictica en otras formas especificas manteniendo

su espiritu o sus atributos esenciales.
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REIVINDICACIONES
1. Un compuesto de formula (1)
R® 0O r|<
N
N/Jj)LN/ \RLL
|
. |
\Lt N
(1)
en la que:

R' es alquilo (C1-C,) opcionalmente sustituide una o mas veces independientemente con

R’ es

halo, hidroxi. alcoxi (C-C,) o haloalcoxi (C-C)) o

cicloalquilo (C-C,). arilo o heteroarilo, cada uno de ellos opcionalmente sustituido
una o mas veces independientemente con halo, alquilo (C,-C,). hidroxi, alcoxi (C;-
C,), haloalquile (C4-Cy) o hatoalcont (C-Cy):
hidrégeno o alquilo (C-Cy) opeionalmente sustituide una o mas veces con halogeno;
hidrégeno, alquilo. arilo o heteroarilo,
hidrdgeno.  cicloalquilo.  arilo.  heterociclilo,  heteroarilo,  arilsulfonilo,
heteroarilsulfonilo, -C(=0)-NY'Y". -C(=S)-NY'Y", R’, -C(=0)-R* o —C(=S$)-R",
donde el resto arilo. heteroarilo o heterociclilo estd opcionalmente sustituido una o
mas veces independientemente con R”, o

R junto con el dtomo de nitrégeno al que estin unidos forman heterociclilo,
heterociclenilo. heteroarilo, arilheterociclilo, arilheterociclenilo,
heteroaritheterociclilo, heteroarilheterociclenilo, heterociclilheteraarilo 0
heterociclenilheteroarilo, cada uno de ellos opcionalmente sustituido una o mids
veces independientemente con R”;
cicloalquilo, cicloalquentlo, arilo. heteroarilo, heteraciclilo, heterociclenilo, o
alcarilo multiciclico, cada uno de ellos opcionalmente sustitnido una o mas veces
independientemente con R”:
un enlace, -O-, -C(=0)-, -NH-C{=0)- o alquileno (C-C:) opcionalmente sustituido
ung o mas veees con halo:
ciano. nitro, halo, hidroxi, carboxi. Y'Y "N-. Y'Y N-C(=0)-. Y'Y N-SO;-,
acilo, aciloxi, alquilo, alquenilo, alquinilo. alcoxi, alcoxicarbonilo, alquiltio,

alquilsulfinilo o alquilsulfonilo, cada uno de ellos opcionalmente sustituido

una o mas veces independientemente con:
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actloxi, halo. alcoxi. haloalcoxi, hidroxi, carboxi. alcoxicarbonilo.
Y'Y*N-, Y'Y*N-C(=0)-. Y'Y*N-SO:-.
arilo. ariloxi. arailo, heteroarilo. heteroariloxi. heteroaroilo, heterociclilo,
heterociclenilo, cicloalquilo. cicloalquenilo o alearilo multiciclico,
cada uno de ellos opcionalmente sustituido una o mis veces
independientemente  con alquilo.  halo, haloalquilo.  alcoxi.
haloaleoxi, mdroxi. amino, alquilamino. dialquilamine, carboxi o
alcoxnicarbonilo, o
arilo, heteroarilo, aroilo, heteroaroilo, ariloxi. heteroariloxi.  heterociclilo,
heterociclenilo. cicloalquilo. cicloalquenilo o alearilo multiciclico. cada uno
de ellos opcienalmente sustituido una o mas veces independientemente con
alquilo,  halealquilo,  halo, alcoxi, haloalcoxi, hidroxi,  carboxi,
alcoxicarbonilo. Y'Y*N- o Y'Y'N-SO,-,
donde el resta heterociclilo, heterociclenilo, cicloalquilo, cicloalquenito o alcarilo
multiciclico de R® también esta opcionalmente sustituido una o mas veces
independientemente con oxo;
cada uno de Y' e Y- es independientemente:
hidrdgeno, alquilsulfonilo. aroilo, heteroaroilo o
alquilo opcionalmente sustituido una o mas veces independientemente con hidroai,
carboxi. halo. amino. alquilamino, dialquilamine, alcoxi, heterociclilo. arilo
o heteroarilo, o
Y'e Y7 junto con el dtondo de mitrégeno al que estan unidos forman un heterociclilo;

o un hidrato, solvato o N-6xido del mismo. o una sal farmacéuticamente aceptable del
misma.

2 El compuesto de acuerdo con la reivindicacian 1. en el que R' es arilo o heteroarilo,
cada uno de ellos opcionalmente sustituido una o mas veces independientemente con halo,
alquilo (C-Cy), hidroxi. alcoxi (C-C.). haloalquilo (C,-C\) o haloalcoxi (C-C). o un
hidrato, solvato o N-éxido del mismo. o una sal farmacéuticamente aceptable del mismo,

3. El compuesto de acuerdo con la reivindicacion 1. en el que R' es fenilo o un
heteroarilo de cinco o seis miembros, cada uno de ellos opcionalmente sustituido una o mas
veces independientemente con halo, alquilo (C)-C,,). hidroxi o alcoxi (C-C.). o un hidrato,

solvato o N-oxido del mismo, o una sal farmacéuticamente aceptable det mismo,
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4, El compuesto de acuerdo con la reivindicacion 1, en el que R' es fenilo, pirimidinilo,
tiazolilo u oxadiazolilo, cada uno de ellos opcienalmente sustituido una 0 mas veces
independientemente con halo. alquilo (C,-C.). hidroxi o alcoxi (C-C,), 0 un hidrato, solvato
o N-éxido del mismo. o una sal farmacéuticamente aceptable del mismo.

5. El compuesto de acuerdo con la reivindicacion 1, en el que R' es fenilo, piridilo o
pirimidinilo. cada uno de ellos apcionalmente sustituido independientemente en la posicion
orto o meta con halo. alquilo (C,-C,), hidroxi o alcoxi (C-C,). o un hidrato, solvato o N-

axiduo del mismo. o una sal farmacéuticamente aceptable del mismo.

0. El compuesto de acuerdo con la reivindicacion 1. en el que R’ es fenilo
opcionalmente sustituido independientemente en la posicion orto o meta con halo, o un

hidrato. solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

7. El compuesto de acuerdo con la revindicacion I, en el que R es pirdilo, o un

hidrato. solvato o N-oxido del mismo, o una sal farmacéuticaimente aceptable del mismo.

8. El compuesto de acuerdo con la reivindicacion 1. en el que R~ es hidrégeno, metilo o
trifluorometilo. o un hidrato. solvato o N-dxido del mismo. o una sal farmacéuticamente

aceptable del mismo,

9. El compuesto de acuerdo con la reivindicacion 1, en el que R- es hidrogeno. o un

hidrato. solvato o N-oxido def mismo. o una sal tarmacéuticamente aceptable de! mismo.

10 El compuesto de acuerdo con la reivindicacion 1. en el que R* es metilo, o un

hidrato, solvato o N-éxidg del mismo, o una sal farmacéuticamente aceptable del mismo.

11. El compuesto de acuerdo con la reivindicacion 1, en el que L' es un enlace, -O-, -
C(=0)- o -NH-C(=0)- o un hidrato, solvato o N-onido del mismo. o una sal
farmacéuticamente aceptable del mismo.

12 El ¢ sto de acuerdo con lu reivindicacion | Des ac

2. compuesto de acuerdo con la rewvindicactdn 1. en el que L' es un enlace, o un

hidrato, solvato o N-dxido del mismo, o una sal farmacéuticamente aceptable del mismo,

13. El compuesto de acuerdo con la reivindicacion 1. en el que:
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R ¥ R? Junto con el dtomo de nitrdgeno al que estan unidos forman un heterociclilo,
heterociclenilo, arilheterociclilo o heteroarilo, cada uno de ellos opcionalmente
sustituido una o mas veces independientemente con R”;
R"es  alcoxi, hidroxilo, cicloalquilo, carboxi, cicloalquilo. halo. ciano. alquilsulfonilo.
Y'YIN- Y'YIN-SQ-,
alquile opcionalmente sustituido una ¢ mas veces independientemente con aciloxi.
hidroxi. alcoxicarbonilo. atcoxi, carboxi. arilo, halo. alquilsulfonilo, ciano.
Y'Y'N-0 Y'Y 'N-C(=0)-,

acilo o arilo, cada uno de ellos opcionalmente sustituido una o mds veces
independientemente con halo,

alcoxicarbonilo opcionalmente sustituido una o mas veces independientemente con
arilo,

heteroaroilo opcionalmente sustituido una o mas veces independientemente con
alquilo.

heterociclilo opcionalmente sustituido una o mas veces con oxo, o

ariloxi opcionalmente  sustituido una o mds veces independientemente con
halealquilo, ¥

cada uno de Y' e Y* es independientemente hidrogeno, alquilsulfonilo. aroile o alquilo
opcionalmente sustituido con morfolinilo o

Y'e Y junto con el dtomo de nitrégeno al que estan unidos forman morfolinilo;

o un hidrato. solvato o N-dxido del mismo, o una sal farmacéuticamente aceptable del

mismo.

14, El compuesto de acuerdo con la reivindicacion |, en el que:

X 3 - . S . . . .
R* v R” junto con el dtomo de nitrogeno al que estan unidos forman [1.24]triazolilo

\
pirrolilo, indolilo. pirrolo[2.3-b]piridilo, pirrolo[3.2-b]piridilc o pirrolo[2.3-
clpiridilo, cada wno de ellos opcionalmente sustituido una o mas veces
independientemente con R":

R"es alcoxi, carboxi, cicloalquilo, halo, ciano, alquilsulfonilo. ¥'Y*N-SO.-.
alquilo opcionalmente sustituido una o mas veces independientemente con aciloxi.

hidroxi. ~ alcoxicarbonilo, alcoxi. carboxi, arilo, halo, heterociclilo,
alquilsulfonilo, ciano, heterociclilcarbonilo.

acilo o arilo. cada uno de ellos opcionalmente sustituido una o mas veces

independientemente con halo.

Sk
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alcoxicarbonilo opcionalmente sustituido una o mas veces independientemente con
arilo,
heteroaroilo opcionalmente sustituido una o mas veces independientemente con
alquilo,
heterociclilo opcionalmente sustituido una o mas veces con oxo, o
ariloxi opcionalmente sustituido una o mas veces independientemente con
haloalquilo, y -
cada uno de Y' e Y7 es independientemente hidrégeno o alguilo opcionalmente sustituido
con morfolinilo o
Y'e Y7 junto con el atomo de nitrogeno al que estan unidos forman morfolinile;
o un hidrato, solvato o N-dxido del mismo, o una sal farmacéuticamente aceptable del

mismo.

15. El compuesto de acuerdo con la reivindicacion 1, en el que:

R* v R' junto con el dtomo de nitrégeno al que estin unidos forman imidazolidiniio,
[1.2.4]triazinanilo.  piperazinilo.  morfolinilo, pirrolidinile,  1.2.3 4-tetrahidro-~
pirimidinilo,  piperidinilo,  oxazolidinilo. 2 3-dihidro-indolilo.  octahidro-
ciclopentafc]pirrolilo o 3,4-dihidro-benzo[ 1.4joxazina, cada uno de ellos
opcionalmente sustituido una o mas veces independientemente con R%

R"e

177

oxo, alcoxi, carboxi, cicloalquilo, halo, ciano, alquilsulfonilo, Y'Y*N-SO.-,

alquilo opcionalmente sustituido una o mas veces independientemente con hidroxi,
alcoxicarbonilo. alcoxi, carboxi, arilo. halo, heterocichilo. alquilsuttonilo,
ciano, heterociclilcarbonilo,

acilo o arilo, cada uno de e¢llos opcionalmente sustituido una o mas veces
independientemente con halo,

alcoxicarbonilo opcionalmente sustituido una o mas veces independientemente con
arilo,

heteroaroilo opcionalmente sustituido una o mas veces independientemente con

alquilo,
heterociclilo opcionalmente sustituido una o mas veces con oxo, o

arloxi opcionalmente sustituido una o mas veces independientemente con

halealquilo, y

| .2 . . . . . o
cada uno de Y' e Y~ es independientemente hidrégeno o alquilo opcionaimente sustituido

con morfolinilo o

3 2. . I . . SETHE
Y e Y~ junto con el dtomp de nitrdgeno al que estan unidos forman mortolinilo:
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o un hidrato. solvato o N-oxido del mismo. o una sal farmacéuticamente aceptable del

misnio.

16. El compuesto de acuerdo con la reivindicacion 1. en el que:

R'v R* junto con el dtomo de nitrdgeno al que estan unidos forman indolilo. opcionalmente
sustituido una o mas veces independientemente con R";

R"es  Y'Y'N-SO.-, alcoxicarbonilo, carboxialquile, ciano, hato. alquilsulfonilo. alcoxi o
acilo opcionalmente sustittido una o mas veces independientemente con halo: y

cada uno de Y' e ¥ es independientemente hidrégena o alquilo opcionalmente sustituido
con morfolinilo, o

Y'e Y7 junto con el atomo de nitrogeno al que estdn unidos forman marfolinilo:

o un hidrato, solvato o N-Oxido del mismo, o una sal farmacéuticamente aceptable del

Mmismo.

17. El compuesto de acuerdo con la reivindicacion 1, en el que:

R'es fenilo. piridilo o benzo[1.3]dioxolilo, cada uno de ellos opcionalmente sustituido una
o mas veces independientemente con R%

R'es Y ¥N-SO,-, hidroxi. alcoxi. halo. alquila o haloalquilo; v

cada uno de Y' ¢ Y- es, independientemente. hidrégeno o alquilo:

o un hidrato, solvato o N-oxido del mismo, o una sal farmacéuticamente aceptable del

MIsme.

18. El compuesto de acuerdo con la reivindicacian |, que es
(3-tluoro-2-metil-indol-1-il)-amida det acido 2-piridin-3-il-pirimidina-5-carboxilico,
(5-fluore-2-metil-indol-1-ihamida  del  dcido  2-(3-fluoro-fenil)-d4-metil-pirimidina-5-
carboxilico.

(S-fluoro-3-metil-indol-1-il)amida del acido $-metil-2-piridin-2-ii-pirimidina-S-cacboxilico,
(5-fluoro-3-metil-indol-1-il)-amida del acido 2-piridin-2-il-pirimidina-5-carboxilico,
(5-fluore-3-metil-indol-1-il)-amida del dcido 4-metil-2-piridin-3-il-pirimidina-3-carboxilico,
(5-fluoro-3-metil-indol-1-il)-amida del acido 2-piridin-3-il-pirimidina-3-carboxilico,
(5-fluore-2-metil-indol- I-il)-amida del acido 2-piridin-2-jl-pirimidina-S-carboxitico.
(5-fluoro-3-metil-indol-1-il)}-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico.
(5-fluoro-2-metil-indol-1-il)-amida del acido 4-metil-2-piridin-3-il-pirimidina-3-carboxilico,
(3-fluoro-3-metil-indol-1-il}-amida  del  dcido  2+3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico.
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(5-fluoro-2-metil-indol-1-il)amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(5-fluoro-2-metil-indol-1-il}-amida del acido +-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(5-fluare-3,3-dimetil-2 3-dihidro-indol-1-iD-amida del acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

[3-(2.2.2-trifluoro-acetil)-indol-1-il}-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(5-Muoro-3,3-dimetil-2,3-dihidro-indol- 1 -il}-amtda  del acido  4-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

{5-fluoro-3 3-dimetil-2, 3-dihidro-indol-1-il)-amida  del  acido  4-metil-2-piridin-3-il-
pirimidina-5-carboxilico,

(2.3-dimetil-indol-1-i-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico.
(5-cloro-2-metil-indol-1-il)}-amida  del  acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico.

(3-bromo-indol-1-il)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico.
¢ster beneilico del  dcido 3-oxo-4-[(2-fenil-pirimidina-3-carbonil)-amino}-piperazina- | -
carboxilico,

(3-dimetilsulfamoil-5-fluoro-indol-1-ilJamida  del  acido  2-(3-fluorofenil)pirimidina-5-
carboxilico,

3-dimetilsulfamoil-5-fluoroindol-1-iljamida del acido 2-(3-Muorofenil)-4-metilpirimidina-5-
carboxilico.

[5-fluoro-3-(mortolina-4-sulfonihyindol-1-ilJamida del adcido 2-(3-fluorotenil)pirimidina-3-
carboxilico,

[5-ﬂubro-3-(morfo|ina—4-sulI"onil)indol-I-il]umida del acido 2-(3-fluorofenil)-4-
metilpirimidina-3-carboxilico,

[5-fluore-3-sulfamoilindol-1-il)amida del acido 2-(3-fluorofenil)pirimidina-5-carboxilico,
[5-fluare-3-metilsultamoibindol-1-i)amida  del  acido 2-(3-Nuorofentl)pirimidina-5-
carboxilico,

[5-fluoro-3-(2-morfolin-4-iletilsulfamoil)indol-1-il)amida del dcido 243-
MMuoralenibpirimidina-3-carboxilico,

[5-tluoro-3-metilsulfamoil)indol-1-iDamida del acido 2-(3-fluorofenil)-4-metilpirimidina-5-
carboxilico,

{5-ﬂuoro-[(3~tetrnhidropiran-tl-ilmeti])sulfamoil] indol-1-il!amida del acido 2-(3-
{luorafenil)-4-metilpirimidina-5-carboxilico,
[5-ﬂuor0—3—(2-mortb]in-4-iletilsulfnmoil)indof—l-il)amida del dcido  2-(3-fluorofenil)-4-

metilpirimidina-5-carboxilico,
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{4-fluoroindol- [ -ilYamida del dcido 2-(3-fluorofenil)pirimidina-5-carboxilico,
(4-fluoroindol-t-il)amida del acido 2-(3-tluorofenil)-4-metilpirimidina-5-carboxilico,
(4-fluoroindol-1-iljamida del dcido 2-(piridin-2-il)-pirimidina-5-carboxilico.
(+fluoroindol-1-ihyamida del acido 2-(piridin-2-il)-J-metilpirimidina-S-carboxifico.
5 [6-(4-fluoro-fenil)-3-ox0-2.5-dihidra-3H-1.2 d-triazin-4-il]-amida  del  acido  2-fenil-
pirimidina-3-carboxilico,
[4-(2-hidroxi-etil)-piperazin-1-il]-amida del  dcido  2-(3-ftuoro-fenih-pirimidina-5-
carboxilico.
(6-metil-3-ox0-2.5-dihidro-3H-[1.2.4]triazin-{-il)}-amida ~ del  dcida  2-(3-fluoro-fenil)-
10 pirimidina-S-carboxilico,
[S-tluora-3-2-hidroxi-2-metil-propil}-indol-1-1}-amida  del  acido  2+(3-luoro-fenih)-
pirimidina-3-carboxilico,
[5-fluoro-3-(2-hidroxi-2-metil-prapil)-indol-1-il]-amida del acido 2-(3-fluoro-fenih-J4-metil-

pirimidina-5-carboxilico.

—
N

[5-fluoro-3-(2-hidroxi-2-metil-propil)-indol-1-il]-amida  del dcido  4-metil-2-piridin-2-il-
pirtmidina-5-carbexilico,

(3-ciano-5-fluoro-indol-1-il}-amida  del  acido  2-(3-fluoro-fenih-d-metil-pirimidina-5-
carboxilico,

[S-Auoro-3-(TH-tetrazol-5-i-indol-1-il}-amida del  4cido  2-(3-fluoro-fenit)-d-metil-
20 pirimidina-S-carboxilico.

[1,2,4] triazol-d-ilamida del dcido 2-fenil-pirimidina-5-carboxitico.

piperidin-1-ilamida del dcido 2-fenil-pirimidina-5-carboxilico.

N’-(Z-fluoro-fenil)-hidrazida del dcido 2-fenil-pirimidina-5-carboxilico.

N’-etil-N"-tolil-hidrazida def acido 2-fenil-pirimidina-3-carboxilico,

I
93

(3~ono-mortfolin-4-i-amida del dcido 2-fenil-pirimidina-5-carboxilico.

morfolin-4-ilamida del dcido 2-(5-metil-[1 2.4]oxadiazol-3-il)-pirimidina-S-carboxilico.,
morfolin-4-ilamida del dcido 2-benzoil-pirimidina-3-carboxilico.

[4-{2-hidroxi-etil }-piperazin-1-il]-amida del dcido 2-benzoil-pirimidina-S-carboxilico.
N'-metil-N*-{5-trifluorometil-piridin-2-il]-hidrazida  del  dcido 2-fenil-pirimidina-5-
30 carboxilico,

N -metil-N"-[4-trifluorometil-piridin-2-il]-hidrazida ~ del  acido 2-fenil-pirimidina-5-
arboxilico,

N-piridin-2-il-hidrazida del acido 2-fenil-pirimidina-5-carboxilico,

~ N'-(2-cloro-fenil)-hidrazida del acido 2-fenil-pirimidina-5-carboxilico.

(95 )
N

N'-(2-oxo-piperidin-1-iD-amida del acido 2-fenil-pirimidina-5-carboxilico.,
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N'-¢ciclohexil-N"-metil-hidrazida del acido 2-fenil-pirimidina-3-carboxilico,
N™-morfolin-4-il-amida del acido 2-fenoxi-pirimidina-3-carboxilico.
(2.6-dimetii-3-0x0-2,5-dihidro-3H-1.2 4-triazina-4-ih-amida del acido 2-fenil-pirimidina-5-
carboxilico,

(6-terc-butil-3-ox0-2.5-dihidro-3H-1.2 4-triazina-+4-il)-amida del acido 2-fenil-pirimidina-5-
carboxilico.

(6-metil-3-ox0-2.5-dihidro-3H-1.2 d-triazina-4-il)-amida del acido 2-piridin-2-il-pirimidina-
S-carboxilico,

{6-terc-butil-3-0x0-2,5-dihidro-3H-1.2 d-triazina-3-iD-amida  del acide 2-(3-fluoro-tenil)-
pirimidina-5-carboxilico,

éster metilico del acido 3-12.4-dioxo-3-[(2-fenil-pirimidina-S-carbonil)}-amina]-1,2.3 4-
tetrahidro-pirimidin-3-il}-prapidnico.

acido 3-{2.4-dioxo-3-[(2-fenil-pirimidina-5-carbonil)-amino]-1 ,2.3.4—terruhidro—birimidin-S-
il}-propidnico.

(4-metil-piperazin-!-il)-amida del dcido 2-fenil-pirimidina-S-carboxitico,

morfolin-4-ilamida del dcido 2-tenil-pirimidina-5-carboxilico.
[4-(2-hidroxi-etil}-piperazin-1-ilj-amida del dcido 2-fenil-pirimidina-3-carboxilico,
((S)-2-metoximetil)-pirrolidin-1-il]-amida del acido 2-fenil-pirimidina-S-carboxilico,
((R)-2-metoximetil)-pirrolidin-1-il]-amida del acido 2-fenil-pirimidina-5-carboxilico,
(5-bromo-2.4-dioxo-3.4-dihidro-2H-pirimidin-i-il}-amida  del acido  2-fenil-pirimidina-3-
carboxilico,

{3-isopropil-3-oxo-1.5-dihidro-[ 1.2 4]riazol-4-i-amida  del dcido  2-fenil-pirimidina-5-
carboxilico,

pirrel-1-ilamida del acido 2-tenil-pirimidina-S-carboxilica,
{5-morfolin-4-ilmetil-2-oxo-oxazolidin-3-1)-amida del acido 2-fenil-pirimidina-5-
carboxilico,

(4-ciclopentil-piperazin-1-il]-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(2-ono-oxazolidin-3-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(6-metil-3-oxo-2,5-dihidro-3H-[ 1,2 4]triazin-4-il]-amida  del  acido  d-metil-2-fenil-
pirimidina-3-carboxilico.

ester etilico del acido [N"-(2-fenil-pirimidina-5-carbonil}-hidrazine]-acético.
2-[N"-(2-fenil-pirimidina-5-carbonil)-hidrazino]-acetamida.

4-{3-t4-morfolinoipropil]- (< 2-tenil-pirimidina-5-carbonil}-3-tiosemicarbazida.
(2.3-dihidro-indol-1-ih-amida del dcido 2-fenil-pirimidina-5-carboxilico,

éster metilico del acido {4-[2-fenil-pirimidina-5-carbonil)-amino]-piperazin-1-i1 -acético.




10

[>F)

th

L]

HL)

-239-

(4-cianometil-piperazin-1=il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
2-34-[ 2-fenil-pirimidina-5-carbonil}-amino]-piperazin-1-il} -etil ¢ster del dcido acético,
(4-acetil-piperazin-t-il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
[4-(2-oxo-tetrahidro-furan-3-il)-piperazin-1-ilJ-amida  del  acida  2-fenil-pirimidina-5-
carboxilico,

(4-(2.2.2-trifluoro-acetil)-piperazin-1-il]-amida del dcido 2-fenil-pirimidina-5-carbovilico,
[4-(2-metoxi-etil)-piperazin-1-il]-amida del acido 2-tenit-pirimidina-3-carboxilico.
[--(Z-morfolin-4-il-2-oxo-etiD-piperazin-1-il]-amida  del  acido  2-fenil-pirimidina-5-
carboxilico,

2.3-dihidro-indol-1-iN-amida del dcido 2-(3-fluoro-fenil)-pirimidina-5S-carboxilico.
piperidin-i-il-amida del acido 2-(3-fluoro-fenil}-pirimidina-5-carboxilico,
piperidin-1-il-amida del dacido 2-fenil-pirimidina-3-carboxilico,
{hexahidro-ciclopenta[c]pirrel-2-il)-amida del acido 2-fenil-pirimidina-S-carboxilico,

2.3-dihidro-indol-1-iD-amida del acido 4-metil-2-fenil-pirimidina-3-carboxilico,
pirrolidin-1-il-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(2.6-dimetil-piperidin-1-il-amida del dcido 2-fenil-pirimidina-5-carboxilico.
{4-ciclopentil-piperazin-1-il)-amida del acido 2-( 3-fluoro-fenil)-pirimidina-5-carboxilico,
(2-metil-2_3-dihidro-indol-1-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico.
{2-metil-2.3-dihidro-indol-1-iD)-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
N-metil-N"-piridin-2-il-hidrazida del acido 2-fenil-pirimidina-5-carboxilico,
(5-fluoro-indol-1-ih-amida del dcido 2-fenil-pirimidina-S-carboxilico,
(2.3-dihidro-indol-1-ih-mnida del acido 2-piridin-2-il-pirtmidina-3-carboxilico,
indol-1-il-amida def acido 2-piridin-2-il-pirimidina-3-carboxailico,

indol-1-il-amida def acido 2-(3-fluoro-tenih-pirimidina-3-carhovilico.
(2.3-dihidro-indol-1-ih-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico,
(2-metil-2.3-dihidro-indol-1-il)-amida  del acido 2-(3-fluoro-tenil)-d-metil-pirimidina-5-
carboxilico,
(2-metil-indol-T-i)-amida del acido 2-(3-fluoro-fenil d-pirimidina-5-carboxilico,
indol-1-ilamida del dcido.2-(3-fluoro-fenih-+-metil-pirimidina-3-carboxilico.
2.3-dihidro-indo!-1-il)-amida del dcido 4-metil-2-piridin-2-il-pirimidina-S-carboxilico.
indol-1-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-3-carboxilico,
(3-metanosulfonil-indol-1-il)-amida del acido 2-(3-fluoro-fenih)-pirimidina-5-carboxilico,
(6-metanosulfonil-indol-1-ilamida del deido 2-(3-Auoro-tenil)-pirimidina-3-carboxilico,
(5-metanosulfonil-indol-1-iD-amida del dcido 2-piridin-2-il-pirimidina-3-carboxilico,

{5-metanosulfonil-indol-1-iD-amida del 4cido 2-piridin-3-il-pirimidina-S-carboxilico.




._.
_n

20

€9
s

()
N

- 240 -

(3-metanosulfonil-indol-1-il}-amida  del  dcido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

pirrolo[2.3-h]piridin-1-ilamida del dcido 2-(3-fluoro-fenif)-pirimidina-5-carboxilico,
pirrolo[3.2-b]piridin-1-ilamida del dcido 2-(3-tluoro-tenil)-pirimidina-S-carboxilico,
(5-fluoro-indol-1-il}-amida del dcido 2+(3-fluoro-fenil)-pirimidina-5-carboxilico,
{3-Nuoro-mdol-1-il)-amida del dcido 2-(3-fluoro-fenil-4-metil)-pirimidina-5-carbovilico,
pirrolo[3.2-b]piridin-1-ilamida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico,
pirrolo[2.3-b]piridin-T-ilamida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-S-carboxilico,
(S-Nuoro-indol-1-ih)-amida del dcido J-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(3-fluoro-indol-1-il}-amida del acido 2-piridin-2-il-pirimidina-5-carboxilico,
pirrolo[2,3-b]piridina- 1 -ilamida del acido 2-piridin-2-i}-pirimidina-3-carboxilico,
pirrolof2.3-blpiridin-1-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-5S-carboxilico.
pirrolo[3.2-b]piridin-1-ilamida del acido d-metil-2-piridin-2-il-pirimidina-3-carboxilico.
pirrolo[2.3-¢[piridin-[-ilamida del dcido 2-(3-fluoro-fenil)}-d-metil-pirimidina-3-carboxilico,
pirrolo[2.3-c|piridin-[-ilamida del dcido 4-metil-2-piridin-2-il-pirimidina-3-cachoxilico.
pirrolo[3.2-b]piridin-1-ilamida del acido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico,
(5-tluoro-indol-1-il)-amida del dcido 4-metil-2-piridin-3-il-pirimidina-5-carboxilico,
(5-fluoro-indol-1-i)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico,
(5-metoxi-indol-1-il}-amida del acido 2-(3-fluore-fenil)-+-metil-pirimidina-3-carboxilico,
(3-ciano-indol-1-iD)-amida del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-S-carboxilico,
(4-ciano-mdol-1-i)-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-3-carboxilico,
[4-(1H-tetrazo!-5-il)-indol-[-il]-amida  del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboailico,

¢ster metilica del dcido 1-{[2-(3-fluoro-fenih-4-metil-pirimidina-5-carbanil]-amino -1 H-
indol-4-carboxilico.

acido 1-1[2-3-fluoro-fenil)-4-metil-pirimidina-S-carbonil|-amino® - | H-indol-d-ca rboxilico,
(3-cianometil-indol-I-il)-amida del acido 2—(3—ﬂu0m-feniI)-4-metil-pirimidina—S-cnrboxilico,
(5-metoxi-indol-1-ih-amida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico.
[3-(1H-tetrazol-S-ilmetil)-indol-1-il]-amida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico.

2-(2-tenil-pirimidina-3-carbonil)- 1 -hidrazinacarboxamida.
2-(2-fenil-pirimidina-5-carbonil)- I -hidrazina-1-carbotioamida.

(2. 4-dioxo-imidazolidin-1-il)}-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(6-metil-3-oxo-2,5-dihi(lrt)—?sH-[l‘14]1t‘iazin-4—iI)-amida del  acido  2-fenil-pirimidina-5-

carboxilico,
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N -fenil-hidrazida del acido 2-tenil-pirimidina-5-carboxilico.
N-(2-fenil-pirimidina-5-carbonil)-hidrazida del acido piridina-2-carboxilico,
4-[N"-(2-fenil-pirimidina-3-carbonil)-hidrazine]-bencenosulfonamida,
N’-(2-fenil-pirimidina-5-carbonih-hidrazida def dcido 3-hidroxi-benzoico,
N’-(tenil-pirimidina-5-carbonil)-hidrazida del acido benzo[ 1,3 ]dioxo-5-carboxilico,

N -(fenil-pirimidina-3-carbonii)-hidrazida def acido 3.4-dimetoxi-benzoica,
N™-metil-N"-fenil-hidrazida del dcido 2-fenil-pirimidina-5-carboxilico.
(5-metoxi-3-metil-indol-1-il)-amida  del  acido  2-(3-fluoro-fenil)-4-metil-pirimidina-3-
carboxilico,

(6-metil-3-ox0-2 5-dihid@-3H-[ 1.2 4]triazin-4-i)-amida  del  dcido  2-(3-metoxi-lenil)-
pirimidina-5-carboxilico,

(6-metil-3-ox0-2.5-dihidro-3F-[1.2 Altriazin-4-ih-amida  del  dcido 2-(2-metoxi-fenil)-
pirimidina-5-carboxilico.

{6-metil-3-ox0-2.5-dihidro-3H-[ 1.2 4]triazin-4-i-amida  del  acida  2-(4-metoxi-fenil)-
pirimidina-S-carboxilica

(6-metil-3-ox0-2.5-dihidro-3H-[1.2,4]triazin-4-il)-amida  del dcido  2-(3-hidroxi-fenil)-
pirimidina-S-carboxilico.

{6-metil-3-0x0-2.5-dihidro-3H-[1 2 4triazin-4-il)-amida  del  dcido  2-(2-hidroni-fenil)-
pirimidina-5-carboxilice.

(6-metil-3-ox0-2.5-dihidro-3H-[ .2 d)triazin-4-il)-amida  del  acido  2-(4-hidroxi-fenil)-
pirimidina-5-carbonilico.

(5-fluore-3-metil-indol-I-il)-amida del acido 4-metil-[2.2"|bipirimidinil-3-carboxilico.
(5-fluora-3-metil-indol-1-il)-amida del acido 2-tiazol-2-il-pirimidina-5-carboxilico.
(5-Nuoro-3-metil-indol-1-il)-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico,
(>-fluoro-3-metil-indol- [-il)-amida del dcido [2,2'bipirimidinil-3-carboxilico,
(3-cloro-5-fluoro-indol-1-ih-amida  del  acido  2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilica.

amida del acido S-fluoro-1-1]2-(3-fluoro-fenil-4-metil-pirimidina-S-carbonil]-amino ! -1 1H-
indolo-3-carboxilico,

acido 2-35-Myoro-1-[(4-metil-2-piridin-2-il-pirimidina-3-carbonil)-amino]- 1 H-indol-3-il 1 -2-
metil-propidnico,

acido  2-(5-fluoro-1-t[2-(3-fluaro-fenil)-4-metil-pirimidina-5-carbonil]-amine -1 H-indol-3-
il)-2-metil-propionico.

[5-fluoro-3-(3-hidroxi-3-metil-butil)-indol-1-il]-amida del dcido 2-(3-Nuoro-fenil)-d-metil-

pirimidina->-carboxilico,
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[3-flaoro-3-(3-hidroxi-3-metil-butil)-indol-1-ill-amida  del  acido  J4-metil-2-piridin-2-il-
pirimidina-3-carboxilico,

[3-fluora-3-(2-piridin-3-il-etib-indol-1-if]-amida  del  acido  2-(3-fluoro-teniD-4-metil-
pirimidina-5-carboxilico.

{3-fluoro-3-formil-indol-1-ify-amida  del  dcido J-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

acido 5-fluoro-1-[(4-metil-2-piridin-2-il-pirimidina-3-carbonil}-amino]- 1 H-indolo-3-
carboxilico,

(5-fluoro-3-hidroximetil-indol-1-il-amida  del  4cido  $-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

[5-fluoro-3-(3-hidroxi-3-metil-butiD-indol-1-ilJ-amida del acido J4-metil-[2,2Tbipirimidinil-
S-carboxilico.

[5-fluore-3-(3-hidroxi-3-metil-butib-indol-1-il]-amida  del  acido  4-metil-2-tiazol-2-il-
pirimidina-S-carboxilico.

(3-etil-5-trifluorometil-indol-1-il)-amida del acide 2-(3-fluoro-tenil)-4-metil-pirimidina-5-
carboxilico.

(3-etil-5-trifluorometil-indol-1-il}-amida  del acido  J4-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-etil->-trifluorometil-indol-1-il}-amida  del  acide  d-metil-2-tiazol-2-il-pirimidina-3-
carboxilico,

(3-etil-5-trifluorometil-indol-1-il}-amida del dcido 4-metil-[2, 2] bipirimidinil-5-carboxilico.
(3-etil-5-trifluorometoxi-indol-1-il}-amida del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilico,

{3-etil-5-trifluorometoxi-indol-1-il)-amida  del dcido  d-metil-2-piridin-2-il-pirimidina-3-
carboxilico,

(3-etil-5-trifluorometoxi-indol-1-il}-amida del acido 4-metil-[2,2"bipirimidinil-5-carboxilico.
(3-et|'I-S-triﬂuorometoxi-;ldol—l-iI)-nmida del acido  J-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

(6-trifluorometil-indol-1-i-amida  del  dcido  2+3-fluoro-fenil)}-+4-metil-pirimidina-3-
carbuoxilico,

(6-trifluorometil-indol-1-il-amida del dcido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(6-tritluorometil-indol-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-3-carboxitico.
(6-trifluorometil-indel-1-il)-amida del acido J-metil-[ 2.2 bipirimidinil-5-carboxilico.
(3-etil-5-trifluorometil-pirrolo[3.2-b]piridin-1-i-amida del dcido 2-(3-(luoro-fenil)-d-metil-

pirimidina-5-carboxilico.
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(3-etil-5-trifluorometil-pirrolo[3,2-b]piridin-1-il)-amida  del acida  d-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(3-etil-S-trifluorometil-pirrelo[3.2-b]piridin-1-i-amida  del acido J-metil-2-tiazol-2-il-
pirimidina-3-carboxilico.

(3-etil-5-tritluorometil-pirrolo[3.2-b]piridin-1-ih-amida del acido d-metil-[2.2]bipirimidinil-
S-carbounilico,

(5-metoxi-2-metil-indol-1-il)-amida  del  &eido  2+(3-tluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

N’ N'-difenil-hidrazida de! acido 2-(3-fluoro-fenil)-3-metil-pirimidina-5-carboxilico.
(7-fluoro-3-metil-indol-1-il)-amida  del  acido  2-(3-fluoro-fenil)-d-metil-pirimidina-5-
carboxilico,

{3-metanosulfonil-3-metil-indol-t-il)-amida del dcido 2-(3-Tuoro-fenif)-4-metil-pirimidina-
S-carboxilico.

(3-etil-pirrolo[2.3-b]piridin-1-ih)-amida  del  acido  J-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-etil-pirrelo[2.3-b]piridin-I-iD-amida  del acido 2+(3-[uoro-fenil)-t-metil-pirimidina-5-
carboxilica,

(3-etil-pirrelo[2,3-c] piridin-1-i)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxitico,

(3-etil-pirrolo[2 3-cIpiridin-I-il)-amida  del  acido  d-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

(3-metil-pirrolof3.2-b]piridin-1-ih-amida del dcide 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

(3-metil-3-trifluorometil-indol-1-iD-amida  del acido 4-metil-2-piridin-2-il-pirimidina-3-
carboxilico.

(3-metil-pirrolo| 3.2-bipiridin-1-ih-amida  del  dcido  d-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

{3-metil-pirrolo[2.3-c]piridin-1-iD-amida del acido 2-(3-fluoro-fenil}-4-metil-pirimidina-5-
carboxilico,

(3-metil-pirrolo[2.3-c]piridin-I-il)-amida  del acido  d-metil-2-piridin-2-il-pirimidina-3-
carboxilico,

(3-metil-pirrolo[3.2-c[piridin-[-il}-amida  del dcido  J-metil-2-piridin-2-il-pirimidina-5-
carhoxilico,

(3-metil-pirrolo}3.2-¢]piridin-1-il)-amida del dcido 2-(3-fluore-fenil)-4-metil-pirimidina-5-

carboxilico,
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(5-nitro-indal-1-if)-amida del acido 2-(3-fluoro-fenil)-d-metil-pirimidina-5-carboxilico,
(S-amino-indol-1-iD)-amida del dcido 2-(3-fluoro-fenil)-1-metil-pirimidina-3-carboxilico.,
[5~(dimetanosulfonil)-amino-indol-1-il]-amida  del  acido  2-(3-fluore-fenil-4-metil-
pirimidina-5-carboxilico.

(5-benzoilamino-indaol-1-il}-amida  del  acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carbavilico,

[5-fluoro-3-(1,2.3.6-tetrahidro-piridin-4-ih-indol-1-il]-amida de} acido 4-metil-2-piridin-2-il-
pirimidina-5-carboxilico.

(3-fluoro-3-metil-indol-1-il)-amida del acido  2-piridin-2-il-{-trilTuorometii-pirimidina-5-
carboxilico,

(2-metil-indol-1-iD-amida del acido 2-(3-fluoro-fenit)-4-metil-pirimidina-5-carboxilico,
(6-fluore-2,3-dihidro-1,4-benzoxazin-4-ih-amida del &cido 2-(3-fluoro-fenil)-pirimidina-3-
carboxilico,

(6-fluora-2 3-dihidro- | 4-benzoxazin-4-i-amida del acido 2-fenil-pirimidina-5-carboxilico,
(3-ctil-3-fluoro-pirrala[2.3-b]piridin-1-iD-amida del acido J-metil-2-piridin-2-il-pirimidina-
S-carboxilico,

{3-etil-5-fluoro-pirrolo[2.3-b]piridin-1-il}-amida del dcido d-metil-2-tinzol-2-il-pirimidina-5-
carboxilico.

{(5-tluoro-pirrolof2.3-b]piridin-1-il)}-amida del dcido 2-(3-fluoro-fenil)~I-metil-pirimidina-5-
carboxilico.

{5-fluoro-pirrolo[2.3-b]piridin-1-il)}-amida  del acido  d-metil-2-piridin-2-il-pirimidina-5-
arboxilico,

(2-ciclopropil-5-fluoro-indol-1-il)-amida del acido 4-metil-[2.2']bipirimidinil-3-carboxilico,
(2-ciclopropil-3-fluoro-indot-1-ih-amida ~ del  4cido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

(5-metoxil-indol-1-ih)-amida del acido 2-pirimidin-2-il-4-metil-pirimidina-S-carboxilico.
(5-fluoro-3-metil-pirrolo[3.2-b]piridin-1-i}-amida del dcido F-metil-[2,2 ]hipirimidinil-5-
carboxilico.

(3-fluoro-3-metil-pirrolo[3.2-blpiridin-1-iD-amida  del  acido  d-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-pirrolo[3.2-b]piridin-1-il)}-amida  del  acido 2-(3-Nuoro-fenil)-4-metil-
pirimidina-3-carboxilico,

(5-h1eto.\i-3-metil-pirrolo[l'l—b]piridin—I-i[)-umiclu del  dcido  J-metil-2-piridin-2-il-

pirimidina-5-carboxilico.
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(5-metoxi-3-metil-pirrolof3.2-b]piridin-1-iD-amida  del  acido  2-(3-fluoro-fenil)-4-metil-
pirinidina-5-carboxilico.

(5-fluoro-3-metil-indol-1-il)-amida  del acido  J-metil-2-( 1 -oxi-piridin-2-il)-pirimidin-5-
carboxilico.

(5-fluoro-3-metil-indol-1-ill-amida  del  acido  2-(3-difluorometil-teni)-pirimidina-5-
carboxilico, o

(5-fluora-3-metil-indol-1-ih-amida  del  acido  2-(3-trifluorometil-fenil)-pirimidina-5-
carboxilico.

o un hidrato. solvato o N-oxido de los mismos, o una sal farmacéuticamente aceptable de los

NHsSmMaOs.,

10, El compuesto de acuerdo con la reivindicacion 1, que es:
(4-bencil-piperazin-1-il)-amida del acido 2-fenil-pirimidina-3-carboxilico.
piperazin-1-ilamida del dcido 2-tenil-pirimidina-S-carboxilico.
(+-metanosulfonil-piperazin-1-il}-amida del acido 2-fenil-pirimidina-S-carboxilico,
marfolin-4-ilamida del acido 2-(2-metil-tiazol-4-il)-pirimidina-3-carboxilico,

[4-( L-metil-1H-imidazol-2-carbonil}-piperazin-1-if]-amida del acido 2-fenil-pirimidina-5-
carboxilico,

[4-( -metil-1H-imidazol-4-carbonil)-piperazin-1-it]-amida del acido 2-fenil-pirimidina-3-
carboxilico,

ester  terc-butilico  del acido  4-[(2-fenil-pirimidina-S-carbonil)-amino]-piperazina-1-
carboxilico,

[H-(3-trifluorometil-fenoxik-piperidin-1-il]-amida de!l dcido 2-fenil-pirimidina-S-carboxilico.
[4-(4-triffuorometil-fenoxi)-piperidin-1-il]-amida de! dcido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico.

morfolin-4-ilamida del acido 2-( 3-fluoro-tenil}-pirimidina-5-carboxilico.

indol-I-ilamida del acido 2-fenil-pirimidina-3-carboxilico.,

(4-metoxi-piperidin-1-ih-amida del acido 2-fenil-pirimidina-S-carboxilico.
{(2-metil-indol-1-i-amida del acido 2—(3-ﬂuoro-feni[)—Jr-metil—pirimidiml—S—L‘arbu.\iIico.
(6-flnoro-2.3-dihidro-benzo[ 1 Hoxazin-4-ih-amida del dcido 2-(3-fluoro-fenil)-pirimidina-3-
carboxilico,

(6-fluoro-2.3-dihidro-benzo[ 1 Hoxazin-4-ily-amida  del icido 2-fenil-pirimidina-5-
carboxilico,

éster metilico del acido [-1[2-(3-fluoro-feni)-d-metil-pirimidina-3-carbonil|-amino ! -3-(2-

morfolin-4-il-etil}-1 H-indolo-6-carboxilico.
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[5-fluoro-3-(tetrahidro-piran-4-il)-indol-1-il]-amida  del  dcido  2-{3-fluoro-fenil)-4-metil-
pirimidina-S-carboxilico.

N-metil-N-(5-fluoro)-indol-3-ilsulfonil-N"-[ 2-(3-fluoro)-fenil-pirimidina-S-carbonil]-
hidrazida,

[3-fluoro-3-(tetrahidro-piran-d-i-indol-1-il]-amida  del  dcido  -l-metil-2-piridin-2-il-
pirimidina-5-carboxilico,

(5-fluoro-3-metil-indol-[-i-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
(3-metil-pirrolo[3.2-b]piridin-I-ih-amida  del acido  d-metil-2-piridin-2-il-pirimidina-5-
carboxilico,

pirrolo[2.3-b]piridin-1-ilamida  del  acido  J4-metil-2-(d-metil-tiazol-2-il)-pirimidina-5-
carbovilico,

(3-metil-pirrolo[2.3-b]piridin-1-i)-amida del acido 4-metil-2-(4-metil-tiazol-2-if)-pirimidina-
S-carboxitico,

(3-isopropil-pirrolo[2,3-bjpiridin-1-iD-amida  del  dcido  4d-metil-2«(d-metil-tiazol-2-ih-
pirimidina-5-carboxilico,

(3-difluorometil-pirrofo[2.3-b]piridin-1-iy-amida  del acido J-metil-2«(4-metil-tiazol-2-il)-
pirimidina-5S-carboxilico.

(3-triflucrometil-pirrolo[2.3-b]piridin-1-i)-amida del acido 4-metil-2-(d-metil-tiazol-2-iD-
pirimidina-5-carboxilico,

{3-metil-pirrolo[2.3-c]piridin-1-iD-amida del dcido d-metil-2-(-f-metil-tiazol-2-il)-pirimidina-
S-carboxilico.

pirrolo[2.3-c]piridin-1-ilamida  del  dcido  d-metil-2-(4-metil-tiazol-2-i)-pirimidina-5-
carboxilico,

{3-1sopropil-pirrole[2 3-c]piridin-t-il)-amida  del dcido  4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico.

{3-difluorometil-pirrolo[2.3-¢]piridin-1-il)-amida del acido 4-metil-2-(d-metil-tiazol-2-il)-
pirimidina-5-carboxilico.

(3-trifluorometil-pirrolo[2.3-c]piridin-1-il)-amida del acido 4-metil-2-(4-metil-tinzol-2-il)-
pirimidina-5-carboxilico,

(3-metil-pirrolo]3.2-¢]piridin-1-il)-amida del acido J-metil-2-(+-metil-tiazot-2-il)-pirimidina-
S-carboxilico.

pirrolof3.2-c]piridin-1-ilamida  del  dcido  d-metil-2-(d-metil-tiazol-2-il-pirimidina-3-
carboxilica,

(3-isapropil-pirrolo[3.2-c]piridin-1-il-amida  del  dcido  4-metil-2-(4-metil-tiazal-2-il)-

pirimidina-5-carboxilico.
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(3-difluorometil-pirrolo[3.2-c]piridin-T-il)-amida del dcido 4-metil-2-(-metil-tiazol-2-iD-
pirimidina-S-carboxilico,

(3-trifluorometil-pirrelo[3.2-¢]piridin-1-i1}-amida del acido d-metil-2-(4-metil-tinzol-2-il)-
pirimidina-5>-carboxilico,

pirrolo[2.3-b]piridin-1-ilamida del acido 4-metil-2-tiazol-2-il-pirimidina-S-carboxilico,
(3-metil-pirrolof2.3-b]piridin-1-il)}-amida  del acido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo[2.3-b]piridin-1-il}-amida del dcido d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

(3-ditluorometif-pirrolo[2.3-b]piridin-1-iN-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-
S5-carboxilico,

(3-trifluorometil-pirrolo[2,3-b]piridin-1-il)-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxitico,

pirrolof2.3-c]piridin-1-ilamida del acido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,
(3-metil-pirrole[2,3-c]piridin-1-il)-amida  del acido  4-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

pirrolo[2,3-c]piridin-1-ilamida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,
(3-isopropil-pirrolo[2.3-c]piridin-1-il)-amida del acido d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico.

(3-difluorometil-pirralo[2,3-¢]piridin-1-iD-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

(3-tetfluorometil-pirrolo[2.3-c]piridin- | -il)-amida del dcido 4-metil-2-tiazo!-2-il-pirimidina-
S-carboxilico,

(3-metil-pirrolo[3,2-c]piridin-1-il)}-amida  del  dcido  4-metil-2-tiazol-2-it-pirimidina-5-
carboxdlico,

pirrolo[3,2-c]piridin-1-ilamida del dcido 4-metil-2-tiazol-2-il-pirimidina-3-carboxilico,
(3-isopropil-pirrolo[3.2-¢clpiridin-1-i)-amida del acido d-metil-2-tiazol-2-il-pirimidina-5-
carboxilico,

(3-difluorometil-pirrolo[3,2-c]piridin-1-il)-amida del acido d-metil-2-tiazo!-2-il-pirimidina-
S-carboxilico,

(3-tritluorametil-pirrolof3.2-c]piridin-1-ih-amida del acido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

pirrolo[2.3-b]piridin-1-ilamida  del dcido  d-metil-2-(4-cloro-tinzol-2-il)-pirimidina-5-

carboxilico.
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(3-metil-pirrofof 2.3-b]piridin-1-iD-amida del acido 4-metil-2-(4-cloro-tiazol-2-ih-pirimidina-
S-carboxilico,

(3-isopropil-pirrolo[2.3-b]piridin-1-il}-amida  de! acido  4-metil-2-(4-cloro-tiazol-2-i)-
pirimidina-S-carboxilico.

(3-difluorometil-pirrolo[2.3-b]piridin-1-il}-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-S-carboxilico,

(3-trifluorometil-pirrolo[2.3-b]piridin-1-ih-amida del dcido -F-metil-2-(<-cloro-tiazol-2-11})-
pirimidina-5-carboxilico,

{3-metil-pirrolo[2.3-¢c]piridin-1-il}-amida del dcido 4-metil-2-(4-cloro-tiazol-2-il)-pirimidina-
S-carhoxilico,

pirrolo[2.3-c]piridin-1-ilamida  del  acido  4-metil-2-(d-cloro-tiazol-2-il)-pirimidina-5-
carboxilico,

(3-isopropil-pirrolo[2.3-c]piridin-1-iD)-amida  del acido  d-metil-2-(-b-cloro-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-difluorometil-pirrolo[2.3-¢]piridin-1-i)-amida del acido 4-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

3-tritluorometif-pirrolo[2,3-¢clpiridin-1-ih-amida  del acide  4-metil-2-(4-cloro-tiazol-2-i)-
pirimidina-5-carboxilico,

(3-metil-pirrolo[3,2-c]piridin-1-il)-amida del acido 4-metil-2-(4-cloro-tiazol-2-ih-pirimidina-
S-carboxilico,

pirrolo{3.2-c]piridin-1-ifamida  del acido  Jd-metil-2-(4-cloro-tiazol-2-il)-pirimidina-5-
carboxilico,

(3-isopropil-pirrolol3,2-c]piridin-1-iD-amida  del  dcido  d-metil-2-(4-cloro-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-difluorometil-pirrolo[3,2-c]piridin-1-il)-amida del acido 4-metil-2-(d-cloro-tiazol-2-il)-
pirimidina-3-carboxilico,

(3-trifluorometil-pirrolo[3.2-c]piridin-1-il}-amida del acido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxitica,

(5-fluoro-3-metil-indol-1-il)}-amida  del acido 2-(4-cloro-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico,

(5-fluoro-3-metil-indol-1-il}-amida del dcido 2-(4-metil-tiazol-2-il)-4-metil-pirimidina-5-
carboxilico.

(Z-metil-3-ox0-2 3-dihidro-indazol-1-iDamida  del  4cido  2-(3-fluoro-fenil-d-metil-

pirimidina-5-carboxilico,
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(5-fluoro-indol-1-ihamidaamida  del  dcido  2-(d-cloro-tiazol-2-il)-t-metil-pirimidina-5-
carboxilico,

6-(4-cloro-tiazot-2-11)-2-metil-N-pirrelo[ 2,3-¢]piridin- T -il-nicotinamida,
(5-metil-4-ox0-4.5-dihidro-pirrolo[ 3.2-¢]piridin-1-iDamida del acido  2-(3-lTuoro-fenil)-4-
metil-pirimidina-5-carboxilico.

(3-trifluorometil-pirrolo[3.2-bpiridin-T-i)-amida del acido 4-metil-2-(4-metil-tiazoal-2-il)-
pirimidina-5-carboxilico.

(S-difTuorometil-pirrolo|3.2-b]piridin-1-il}-amida del acido J-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilice,

(3-trifluorometil-pirrolof3.2-b]piridin-1-il)-amida del adcido 4-metil-2-(4-metil-tiazol-2-il)-
pirimidina-5-carboxilico,

(3-difluorometil-pirrolo[ 3.2-b]piridin-1-il)}-amida del acido 4-metil-2-(4-metil-tiazol-2-if)-
pirimidina-5-carboxilico.

[3-(2.2 2rifluoro-etiD-pirrolo[3.2-b]piridin-1-il}-amida del acido J4-metil-2-(4-metil-tiazol-
2-il}-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida del dcido J4-metil-2-(d-metil-tiazol-2-
ih)-pirimidina-5-carboxilico.

[3-(2,2.2-trifluoro-etil)-pirrolo[3.2-c]piridin-1-il]-amida del acido -1-metil-2-(4-metil-tiazol-
2-il)-pirimidina-5-carboxilico.

[3-2.2-difluoro-etil}-pirrolo[3 2-c]piridin-1-il]-amida del acido 4-metil-2-(d-metil-tiazol-2-
ih-pinmidina-5-carboxilico,

[3-(2.2 2-trifluoro-etil)-pirrolo{ 2.3-c]piridin-1-il]-amida del dcido J-metil-2-(4-metil-tiazol-
2-il)-pirimidina-5-carboxilico.

[3-(2.2-difluoro-etil)-pirrolo[2.3-¢]piridin-1-il]-amida del acido 4-metil-2-(4-metil-tinzol-2-
ih-pirimidina-5-carboxilico.

[3-(2.2. 2-tritluoro-etil)-pirrolo[2.3-blpiridin-1-il]-amida de! acido 4-metil-2-{4-metil-tiazol-
2-il)-pirimidina-5-carboxilico,

[3-02.2-difluoro-etil)-pirralo[2.3-b]piridin-1-il]-amida del Acida J-metil-2-(d-metil-tinzol-2-
iN-pirimidina-S-carboxilico,

(5-trifluorometil-pirrolo[3.2-b]piridin-T-ih-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico.

(5-difluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acide 4-metil-2-tiazol-2-il-pirimidina-
S-carboxilico,

(3-trifluorometil-pirrolo[3.2-b]piridin-1-il-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-

S-carboxilico.
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(3-difluorometil-pirrolo[3.2-b]piridin-1-ih)-amida del acido d-metil-2-tiazol-2-il-pirimidina-

S-carboxilico.

[3-2.2.2-trifluoro-ctil }-pirrelo[3.2-b]piridin-1-il]-amida  del
pirimidina-3-carboxilico.
[3-(2.2-difluoro-etil)-pirrolo[3,2-b]piridin-1-il]-amida  del
pirimidina-5-carboxilico.

[3-(2,2 2-trifluoro-etil»-pirrolo[3.2-¢]piridin-1-il]-amida  del
pirimidina-3-carboxilico,
[3-(2.2-difluoro-etil)-pirrolo[3.2-¢[piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2.2.2-trifTuoro-etiD-pirrolo[2.3-c]piridin-1-il]-amida  del
pirimidina-5-carboxilico,
[3-(2.2-difluoro-etil)-pirrolo[2,3-c]piridin-1-il}-amida  del
pirimidina-5-carboxilico,

[3-(2.2.2-trifluoro-etil)-pirrolo[ 2.3-b]piridin-1-11]-amida  de!
pirimidina-5S-carboxilico.
[3-(2.2-difluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida  del
pirimidina-5-carboxilico.
(5-trifluorometil-pirrolo[3.2-b]piridin-1-il)-amida del dcido
pirimidina-S-carboxilico.
(3-trifiuorometil-pirrolo[3.2-b]piridin-1-iD-amida del acido
pirimidina-5-carboxilico.
(3-trifluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acido
pirimidina-3-carboxitico,
(3-difluorometil-pirrolof3.2-blpiridin-1-i)-amida del acido

pirimidina-3-carboxilico,

mettl-pirimidina-5-carboxilico.

acido  +-meul-2-tiazol-2-il-

acido  Jd-metil-2-tiazol-2-1l-

deido  Jemetil-2-tiazol-2-1l-

acido  J-metil-2-tiazol-2-il-

dcido  d-metil-2-tiazol-2-ii-

acido  4-metil-2-tiazol-2-il-

geido  J-metil-2-tiazol-2-il-

dcido  d-metil-2-tiazol-2-il-

2-(4-cloro-tiazol-2-ih-4-metil-

2-(d-cloro-tiazol-2-i1)-3-metil-

2-(4-cloro-tiazol-2-il)-d-metil-

J-metil-2-(d4-metil-tiazol-2-ib)-

[3-(2.2-difluoro-etil)-pirrolo[3,2-b]piridin-1 -il]-amida  del dcide  2-(d-cloro-tinzoi-2-il)-1-

metil-pirimidina-3-carboxilico.

metil-pirimidina-3-carboxilico,

[3_’7"}

metil-pirimidina-5-carboxilico,

2.2-difluoro-etih)-pirrolo[3.2-cipiridin-1-il}-amida del dcido  2-(d-cloro-tiazal-2-i1)-4-

b
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[3-2.2.2-trifluoro-etil)--pirrolo[ 2. 3-cIpiridin- L-il}-amida del dcido 2-(d-cloro-tiazol-2-i1)-4-
metil-pirimidina-S-carboxilico,

[3-(2.2-difluoro-etil)-pirralo[2.3-cipiridin-1-tl]-amida  del dcido  2-(d-cloro-tinzol-2-11)-1-
metil-pirimidina-5S-carboxilico,

[3-(2.2.2-trifluoro-etil)-pirrolo[2.3-b]piridin-1-il]-amida del dcido 2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-5-carboxilico,

[3-(2.2-difluoro-etil)-pirrofo[2.3-b]piridin-1-il]-amida  de! acido 2-(4-cloro-tiazol-2-il)-4-
metil-pirimidina-3-carboxilico,

(5-trifluorometil-pirrolo[3.2-b]piridin-1-il)-amida  del acido d-metil-[2.2bipirimidinil-5-
carboxilico.

(5-difluorometil-pirrolo[3.2-b]piridin-1-il)-amida del acida  J4-metil-[2.2']bipirimidinil-5-
carboxilico,

{3-trifluorometil-pirrolof3.2-b]piridin-1-iD-amida  del acido 4-metil-[2,2'bipirimidinil-5-

carboxilico,
(3-difluorometil-pirrolof3.2-b]piridin-1-i-amida  del dcido  d4-metil-{2,2bipirimidinil-5-
carboxilico,
[3-(2.2.2-trifluoro-etil-pirrolo[3.2-b]piridin-1-il]-amida del acido J-metil-{2.2 bipirimidinil-

S-carboxilico,

[3-(2.2-diftuoro-etil)-pirrolo[3.2-b]piridin-1-il}-amida del dcido 4-metil-[2,2']bipirimidinil-5-
carboxilico.

(3-trifluorometil-pirrolo[3.2-c]piridin-1-il}-amida del dcido d-metil-[2.2bipirimidinil-3-
carboxilico.

(3-difluorometil-pirrolo[3,2-c]piridin-1-il}-amida  del acido  J4-metil-[2.2']bipirimidinil-5-
carboxilico,

[3-(2,2.2-trifluoro-ctil)-pirrolo[3,2-c]piridin- 1 -il]-amida del dcido J-metil-[2.2"bipirimidinil-
S-carboxilico,

[3-2.2-difluoro-etil)-pirrolo[3.2-c]piridin-1-il]-amida del acido 4-metil-[2,2']bipirimidinil-5-
carboxilico,

(3-trifluorometil-pirrolof2.3-cpiridin-1-ih-amida  del  acido  J-metil-[2.2"]bipirimidinil-5-
carboxilico,

(3-difluorometil-pirrolof2 3-cIpiridin-T-iD-amida  del acido  -J-metil-[2.2"bipirimidinil-5-

carboxilico,

S-carboxilico,

%
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[3-(2.2-difluore-etiD-pirrolo[2,3-c]piridin-1-il]-amida del acido 4-metil-[2,2"]bipirimidinil-5-

carboxilico,

(3-trifluorometil-pirrolo[2.3-b]piridin-1-iD-amida  del

carboxilico,
.

(3-difluorometil-pirrolo[2,3-b]piridin-1-il)-amida

carboxilico,

del

acido

dcido  d-metil-[2,2'Ibipirimidinil-5-

4-metil-[2.2"Tbipirimidinit-3-

[3-(2.2.2-trifluoro-etil}-pirralo[2.3-b]piridin-1-il]-amida del acido 4-metil-[2,2']bipirimidinil-

S-carboxilico.

[3-(2,2-difluoro-etil)-pirrolo[2,3-b]piridin-1-il]-amida del dcido 4-metil-{2.2bipirimidinil-5-

carboxilico,
(5-trifluorometil-pirrolo[3,2-b]piridin-1-il)-amida
pirimidina-5-carboxilico,
(5-difluorometil-pirrolo[3,2-b]piridin-1-iD)-amida
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo[3,2-b]piridin-1-il)-amida
pirimidina-5-carboxilico,

(3-trifluorometil-pirrolo[3.2-c]piridin-1-il)-amida

- pirimidina-5-carboxilico,

{3-trifluorometii-pirrolo{2.3-c]piridin-1-il)-amida
pirimidina-5-carboxilico,
(3-trifluorometil-pirrolo[2.3-b]piridin-1-il)-amida

pirimidina-5-carboxilico,

del

del

del

del

del

del

acido

acido

acido

acido

acido

acido

2-(3-fluoro-fenil)-4-metil-

2-(3-tluoro-fenil)-4-metil-

2-(3-tluoro-fenih)-4-metil-

2-(3-fluoro-fenih-4-metil-

2-(3-fluoro-fenil)-4-metil-

2-(3-fluoro-fenil)-4-metil-

[3-(2,2-ditluoro-etil)-pirrolo[3,2-b]piridin-1-il}-amida del acido 2-(3-ftuoro-fenil)-4-metil-

pirimidina-5-carboxilico.

[3-(2,2.2-trifluoro-etil}-pirrelo[3.2-b]piridin-1-i1}-amida del acido 2-(3-fluoro-fenil)-4-metil-

pirimidina-5-carboxilico.,

[3-(2.2.2-trifluoro-etil)-pirrolo[3,2-¢]piridin-1-il]-amida del acido 2-(3-fluoro-fenil)-4-metil-

pirimidina-5-carboxilico.

pirimidina-5-carboxilico,

2-(3-Nuoro-fenil)-4-metil-

{3-diflucrometil-indol-1-il)-amida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,

(3-diflucrometil-indol-1-iD-amida  del acido 2-(4-cloro-tiazol-2-il)}-4-metil-pirimidina-5-

carboxilico, o

(3-difluorometil-indol-1-ih-amida del dcido 4-metil-2-tiazol-2-il-pirimidina-5-carboxilico,

5>
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W)

o un hidrato, solvato o N-dxide de los mismos. o una sal farmacéuticamente aceptable de los

mismos.

'

20. Una composicion farmacéutica que comprende el compuesto de acuerdo con la

reivindicacion I, o un hidrato, solvato o N-oxido del mismo, o una sal farmacéuticamente

aceptable del mismo. y un vehiculo farmacéuticamente aceptable.

21

21, Un métado para tratar un trastorno alérgico o inflamatorio en un paciente que lo

necesita, que comprende administrar al paciente una cantidad farmacéuticamente eficaz del

compuesto de acuerdo con la reivindicacion 1, o un hidrato, solvato o N-éxido del mismo, o

una sal farmacéuticamente aceptable del mismo.

22, El método de acuerdo con la reivindicacidn 21, en el que el trastorno
inflamatorio es rinitis alérgica.

23. El método de acuerdo con la reivindicacion 21, en el que el trastorno

inflamatorto es asma.

24, El método de acuerdo con la reivindicacion 21, en el que ¢l trastorno

inflamatorio es enfermedad pulmonar obstructiva cronica.

aférgico o

alérgico o

alérgico o
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RESUMEN

Esta invencidon se refiere a un compuesto de formula (1):

R 0 r|1
N
R‘\ I/L ~ H
L N

(h

I R pd opi | .
en la que R, R R. R’ y L' son como se han definido en este documento, a una
composicion farmacéutica que comprende el compuesto, y al uso del compuesto para tratar
trastornos alérgicos y/o intlamatorios, particularmente trastornos tales como rinitis alérgica,

asma v/o enfermedad pulmonar obstructiva cronica (COPD).

WPC14775/1D 157376
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ISSN: 0003-9861
the whole document
X C. L. JOBNSON: “™Quantitative

: structure-activity studies on monoamine
oxidase inhibitors”
J. MED. CHEM.,
vol. 19, no. 5, 1976, pages 600-605,
X¥P002484508
* sgee Table I, 2nd compound from bottom =
X DATABASE BEILSTEIN
BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY,
FRANKFURT-MAIN, DE; .
XP002484509 accession no. 63885856
abstract
& BROWN, DESMOND J.; COWDEN, WILLIAM B.:
"Unfused heterobicycles as amplifiers of
phleomycin. VII. Some triazolyl-,
thiadiazolyl- and oxadiazolylpyridines and
related pyrimidines” AUST. J. CHEM.,
vol. 36, no. 7, 1983, pages 1469-1475,
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Ref. 09-084944 l i'3378 SUPCRINTENOENCIA

Industrial, los cuales deberan ser inferpuestos dentro de los cinco (5) dias habiles
siguientes a la fecha de la notificacion del presente acto administrativo.

ARTICULO CUARTO: Realizar las anotaciones respeclivas. Una vez en firme la
presente actuacion, archivar et expediente.

Notifiquese y Cumplase
Dado en Bogota D.C., a ios 10 MAR .

LIGIE%LDE ATiO UA JIMENEZ

La Directora de Signos Distintivos (c},

Proyeciado por. Jagaca

Sede Centro, Camera 33 No. 27 - 00 Pis0s 2, 5,7 y 10
PBX: 5870000. Fax: 5870138, Linea 01-8000-910165
Call Center 8513240, Bogota O.C.

i e-maik: info@sic qov.co
Bogeta D.C. - Cotombia .

Al contesiar Indique el nimero de
radicacion consignado en &l sticker

Web:
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Industria y Comercio.
EDPERWT‘ENDENQA

REQUISITOS MINIMOS PARA ADMISION ATRAMITE
PCT '

'PATENTE DE INVENCION . [/f MODELO DE UTILIDAD [ ]

‘Indicacién de que se solicita la concesién de una patente , : (& .

4

¢ Datos da identificacion del sohcntante o) de la persona que presenta la solicitud  [¢]
® Descripcion de la invencion
¢
¢

Dibujos de ser estos pertinentes _ 1/
Comprobante de pago de las tasas establecidas [

+

COMPLETA [] | | INCOMPLETA [ ]

.Dls'ENo' INDUSTRIAL [ ]

A 4 ' Indicacion de que se solicita el registro de Disefio Industrial [
Dates de identificacion del solicitante o de |a perscna que presenta |a solicitud |

[

[

material que incorpora el disefio P

R

Comprdbante de pago de las tasas establecidas i

P '!"
'y ‘:‘4‘—" )
YA

’
* RepresentamOn grafica y fotografica™ “del Disefio Industrlal o} muestra del
4

COMPLETA [ ] . INCOMPLETA [
1,’| ‘ s .

Wbl )

[

ESQUEMA DE TRAZADO [ |

Indicacion de.que se sohcna el regastro de un. Esquema de Trazado N (]

.9 Datos de identificacion del solicitante o de |a persona que 'presenta la solicltud [ ]

'# Representacion grafica del esquema trazado , , [ ]
~# Comprobante de pago de las tasas establecidas _ [ ]-

COMPLETA [ ] - INCOMPLETA [ ]

| O}mo(fm @Ném )

Firma'Responsable

Fer

SURERINTENDEMCIA DU INDUSTRIA Y SOMERCIO Carrera 13 No. 27-00 Piso 5,7 y 10

IR A SLaERR RO RNRGLL e 50 5220

No. 09-107316- -00000-0000

E-mail: info@sic.gov.co
Focha 2009-00-30 16 44 17 Dep 2020 NUECREACION! : -
fra 11 PATENTEIYI Fve 378 FASENACIONALI wWWw,SiC.0av.Co
Act 411 PRESLNTACION Folos 570 BOQQ[B, D.C.. Colombia
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Industria y Comercio

SUPERINTENDENCIA

Folio 572

Bogota D.C.,

Doctor(a)

SUAREZ DE PAEZ LUZ CLEMENCIA
Apcderado(a) y/o Representante de
SBENOFI - AVENTIS

REFERENCIA Radicacién No. 9 107316
Solicitud internacional PCT/US2008/058347
Fecha inicio fase nacional 30/10/2009
Tramite 11
Evento 378
Actuacidn 416
Oficio No. 9333
Folios 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reldne los requisitos de forma establecidos en
la Decisidén 486 de la Comisidén de la Comunidad Andina, el Tratado de Cooperacidén en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad Industrial.

Dado en Bogota DC,

Clmplase . (?3 Nﬂp zﬂﬂg

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nuevas Creaciones (c¢)

adpall
1l contesLar Eavor indique 21 nimero Sede Centro- Carrera 13 No., 27-00.pascs 2, 5, 7 y 10 EBX, 5870009
de radicactiin consignado en el roatula S=de CAM: Av. Carrera 50 NHo. 25 - 55 1nt 2, Tel 5220070

Call Center €512240. Linea 01800-91016%
Web: www.Slc gov.¢n e-mall: info@sic.gov,co
Bogotd D.C. Colombia




