T ey ,__.'u.——

I T

Iﬂndustria y ‘Comercio

UPERINTENDENG CIA

@ |

Delegatura de Propiedad Industrial
Division de Nuevas Creciones

cT

’ soliciITuD

PATENTE DE INVENCION

e OB-3Y09€

namf.\uetus de primidipa amftda como inhibidores de PGDS -

54 TITULO

51. CLASIFICACION INTERNACIONAL

71: SOLICITANTE AVENTTS PAFRMACEUTICALS THT,
\,\E)SMlClLIO BRIGEWATER, NEW JERSEY, ESTAOS TNTOOS DF AMRRIGA
74. APODERADO EMILIO FERRERO

C,C, 438,019 dé Usaquén

22 BOGOTA, D. C., .

{FORMA P10



CAVELIER ABOGADOS COLO 15896-841-0221 ID-122391 /
.'t I ' SUFERINT CNDENCIA OE INDUSTRIA Y CéMERC
Industria y Comercio T
SUPERINTENDENCIA Esr .Fecha:zb;gé-gfcdrgigg”:'00000;0000
e 11 PATENTE)VY 843 551?‘:’;73“3%2’&’523%’&?3?

FORMULARIO UNICO DE SOLICITUD DE PATENTE

ENTRADA EN FASE NACIONAL

ACL 311 PRESEN ACION Folos: 278

PCT

@ Patente de Invencion.

SOLICITUD DE:
[] Patente de Modelo de Utilidad.

[ capitulo |. X capitulo 1.
@ Nombre: AVENTIS PHARMACEUTICALS
INC.
sociedad constituida y existente bajo las
SOLICITANTE .
) Isr;;%sﬁgz Delaware, Estados Unidos de IDENTIFICACION
c.C. O NIT [
Direccion: 55 Carporate Drive,
~ Bridgewater, CE. U Otro [
New Jersey 08807, Cual
Estados Unidos de América . »
Numero

Domicilio: Bridgewater,
New Jersey,
- ' Estados Unidos de América

p Nombre: EMILIO FERRERO IDENTIFICACION
Direccion; Carrera 4°. No. 72-35 c.C. B NIT ]
Teléfono: 347 36 11
REPRESENTANTE| . C.E. ] ore [
O APODERADO Fax: 211 86 50
E-mail: clientes@cavelier.com | Cual
Domicilio: Bogota, Colombia. Numero 438.019 TP 31.929
1. Suzanne C. ALDOUS . John Ziqi JIANG
@ 268 Gates Avenue, 5 Lane Road,
Gillette, Hillsborough,
INVENTOR New Jersey 07933, New Jersey 08844,
(72) (ES) Estados Unidos de América Estados Unidos de América
3.JingiLU . Liang MA
21 Brookside Avenue, 51 Walker Drive,
Somerville, Hillsborough,
New Jersey 08876, New Jersey 08844,

Estados Unidos de América

5. Lan MU
" 34 Vanderveer Drive,
Basking Ridge;
New Jersey 07920,
Estados Unidos de America

7. Jeffrey Stephen SABOL
24 Bertran Drive,
Bridgewater,

New Jersey (08807,
Estados Unidos de America

9. Christopher Loren VANDEUSEN
1 Williamson Court,
" East Windsor,
New Jersey 08520,
Estados Unidos de América

. Harry Randall MUNSON

. Sukanthini THURAIRATNAM

Estados Unidos de América

22 John Drive,

Annandale,

New Jersey 08801,
Estados Unidos de América

6 Smoke Rise Lane,
Bedminster,

New Jersey 07921,
Estados Unidos de América
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)

PCT (86)
Solicitud Internacional No. PCT/US2006/038841 Fecha: 4 de octubre de 2006
Publicacion Internacional No. WQ 2007/041634 A1 Fecha: 12 de abril de 2007

O,

Titulo (54) ' '
COMPUESTOS DE PIRIMIDINA AMIDA COMO INHIBIDORES DE PGDS

Clasificacion Internacional (§1) C07D 239/028 A K_ 3/ A,m At P ;7
w

OO

X OO OO0 MENOXEK ®D®°|®

Prioridad | (33) Pais de Origen (32) Fecha (31) Numero de Solicitud
siX nNoll us : 4 de octubre de 2005 60/723,570
Comprobante de pago No.: 08-23,415 Fecha: 17 de marzo de 2008
Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 501.000.00.
Comprobante de pago por reivindicacion de prioridad.

Documento que acredita la existencia y representacién legal cuando el solicitante sea perscna
juridica.

Poderes, si fuere el caso.

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

Declaraciones.

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

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite |a licencia o autorizacidn de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de deposito del material biologico.

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién
de esta solicitud. '

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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@ _' .- FIGURA CARACTERISTICA

@ Solicito 1a concesién de la patente,

NOMBRE: EMILIQ FERRERO

-

FIRMA : B
C.C. 438.019 de Usaguén T.P. 31.929

AHP
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DOCUMENTOS ANEXOS -

1. Publicacion Internacional WO 2007/041634 A1
Descripcidn: | | '
Paginas 82 en el idioma original
Paginas 89 en espafiol
- Reivindicaciones: Numero (s) 29

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

3. [X] Traduccion Al Espaiiol De Los Anexos Presentados Junto Con El Informe Del Examen

Preliminar Internacional.

4. Formaé PCT/IB/306. Notificacion de la inscripcion del cambio de direccion de la Sociedad
¢ Solitante y el inventor Lan MU.

5. (X Extracto de publicacién.

' SE REALIZARON MODIFICACIONES EN LA FASE
INTERNACIONAL
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{CONVENTION DE LA HAYE DU 5 OCTOBRE 1961}

i
JAOAL

1. COUNTRY: UNITED STATES OF AMERICA

I

oy

il
1O

2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
TINA M WISBESKI

5

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

ol

I

6

4, BEARS THE SEAL/STAMP OF:
TINA M WISBESKI, NOTARY

0

I

i

i

I
1

CERTIFIED

1

5. AT TRENTON, NEW JERSEY

|

il
)

i

A

THE 5TH DAY OF MARCH 2007

0l

|

il

BY: Bradley Abelow, NEW JERSEY TREASURER

i
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NO. A284990
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CAVELIER 18t
ABOGADOS

"EDIFICIO SISKI
CARRERA 48 N°* 72-35
BOGOTA, 8- COLOMBIA

REPRESENTACION Y PODER

6

Representaciéon y Poder con autenticacién notarial y
Apostille para patentes, modeclos de utilidad, diseiios
industriales, marcas de f[dbrica, nombres comerciales,
ensefias, nombres de dominio, lemas comerciales, licencias.

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, slogans, licenses.

REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we}, the undersigned

AVENTIS PHARMACEUTICALS INC

‘domiciliado (s) en/of 300 Somerset Comporate Boulevard

Bridgewater. New Jersey 08807

United States of America

por ¢l presente nombramos a EMILIO FERRERO, tpa. 31929; LUZ
CLEMENCIA DE PAEZ, tpa. 23555 y DANIEL PENA, tpa. 65.620,
.ciliados en la Carrera 4a N° 72-35, Bogotd, Colombia, en
obedecimicnto a lo dispuesto en el pardgrafo 10 del Articulo 543 del
Cédigo de Comercio, ¢! primero como principal y los demds como
suplentes, en su orden, como mis (nuestros) representantes en todos los
asuntos e propicdad industrial con facultad para recibir notificaciones
y nombrar spoderados judiciales o extrajudiciales. El primer
representante suplente reemplazard a) principal en caso de ausencia o
impedimento temporul o definitivo de aquél. La misma regla se aplicard
cuando ¢l segundo representante suplente haya de reempluzar al
primecro, o e} tercero al segundo. En tales casos, el represcntante
principal, o el primero, o segundo suplente, en su caso, o ambos,
declarardn su intencidén de no cjercer la rcpresentacidn mediante
declaracién autenticada por Notario Piblico en Colombia, o por Notario
u otro Funcionario Publico, o Cénsul de Colombia, en ¢l extranjero; y si
se teatarc de impedimento, con el certificado respectivo. Si alguno dc
los pombrados faltare definitivamente, ¢l siguiente tomard su Ttugar.
do cesare la ausencia o impedimento del representante principal, o
su primero o segundo suplentes, cn su caso, podrin ejercer la
rFepresentacion, cn su orden, uno u otros scgiin ¢l caso, asumiéndola por
el solo hecho de cjercerla, cesando en cse momento el ejercicio de la
representacion por ¢l primero, segundo o tercer suplentc en su caso.
Ademds, confiero {(conferimos) poder a los abogados arriba nombrados,
para obtener la proteccion de mi (nuestra) propiedad industrial v contra
la competencia desleal, a cuyo cfecto autorizo {(amos) a los dichas
apoderados para que me (nos) representen ante cualesquicra entidades o
personas, ¢jerzan o no jurisdiceidn, especialmente ante las del orden
administrativo, contencioso- administrativo y judicial, asi como los
tibunales de wbitramento, cn todo lo concernicnte a los siguientes
asuntes: a) Obtencién de patentes de invencion, medelos de utilidad y
disciios indusiriales; el registro de marcas de  fibrica. colectivas,
defensivas, de  servicio, lemas  comerciales, nombres
comerciales,  ensefias, nombres de dominio, varicdades vegetales y
denominaciones de origen; su renovacion, traspaso, camnbio de nombre
o domicilio, cancclacién voluntariy; y el registro de licencias de uso de
csos derechos; b) Las acciones de competencia desleal, proteccion del

© CAVELIER ABOGADOS
WPPODEO1-18I

in due compliance with the terins of paragraph st of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929,
LUZ CLEMENCIA DE PAEZ, tpa. 23555 and DANIEL PENA, tpa.
65620, domiciled at Carrera 4a N° 72_35, Bogota, Colombia, the first
as principal and the others as altemates, in the order of their
appointment, as our represeniatives for all industrial property matters
with faculty to rcceive nolifications and to appoint attomeys in and out
of Court. The first aliernate shal) replace the principal in case of his
absence or of temporal or definitive impediment. The same rule will
apply when the sccond alternatc representative is to replace the first
onc, or when the third is to replace the first or second alternates in their
tum, or both of them, second, In such cases, the principal
representative, or the first or second alternates in their turn, or both of
them, shall state their intention not to act as rcpresentatives through a
declaration given before a Notary Public in Colombia, or before a
Notary or another Public Official or a Colombian Consul abroad; and in
cusc of impediment, the eppropriate certificate shall suffice. If any of
the appointees were 10 be definitely abscnt, the following altemate shall
takc his placc. When the absence or impediment of the principal
representative, or of the first or sccond alternate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the

SPTTI T, Tt --v--p.r-,.....(.

first or seconds almmamndcpoud D> 0N CaSS; 5he mere fact or its
[i DE BOGOTA, HAGO GONSTLR QUE La ¥
exercise will :amocm Uiheo eoenE s cdt ;mprcacnmnon by the

oue He TENIDO A LA VISTA
first, second ot ﬁur?

£ atc m*lhcu’tturn :.hall qu at such time. In

addition, we gfan o BN y r=o ‘the above—named
atmmcyb_at_{aw b

industrial prope gy

purpose [ (»méaut ) } gmgo%!eﬁs‘t{ﬁ&presenl me (uq) before
any authoritics o PetghiS] 'ﬁth‘“br—\.ﬁthnul Jurisdiehon, specially those
administrative, ad flive contentious and judicial, as well as
before Arbitration : b in all malters concerning the following: a)
utility models and industrial designs; the
registration of wademarks, collective, defensive and scrvice
marks, slogans, commercial names, tradc emblems, domuin names,
vegetal varietics and denominations of origin; its renewal, assignment,
change of name or domicile, voluntary cancellation; and the registration
of licenses of usc of the above rights; b) Actions of unfair competition,

Obiainment of patt




MR . i . . .
cansummidot, oposiciones u observaciones, cancelacion administrative ¥

Jjudicial, nulidad, medidas cautelarss, concesidn de 1icaﬁcias, ta cucela,
la proteccidn de sseretos industriales, y ¢n general los juicios civiles,
penales, administrativos o comencioso—administratives relagionados
can estos derechos; seciones ¥ DrOCESOS UE PIOMOVAMIUS ¢ 5S¢ ROS
pmr;nusvan. Y para que én wdes los asunog erriba determinados,
puedan sustituir cste mandate, fransieir, eoncitiar, admitir los heehas
del procesn, desisiir, concelar, recihir, réouneiar, y ratificar los sctos do

geentes oficiosos.

prodection to the ¢onsumer, eppositions or observations, admimistrative
or Coutt canccllation, nullity, infringement, granting of licenses, the
action for writ mandamus, the protection of rade secrets, and in general
the civil, penal, and administrative suns relating to those rights; actions
and suits nstitted by me {ush or against me (us). And rthat i &l the
above manas they may substitute this Power of Atterney, compromise,
coneiliate, admit the facts of the case, desist, caucel, receive, resign, and
ralify acts done by representatives withowl g power of artorney,

Dado y firmada hoy/Given and signed this 27 Day of February 2007

enfin  Bridgewater, New Jersey United States of America

porfay  Andrea Q. Byan, Assistant Secretary

Firma/Signature W&J-tgé’*/ .

& CAVELIER ABOGADOS
WPEOADERI-18)
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NOTARIAL CERTIFICATE
{Corporation)
UNITED STATES OF AMERICA )
STATE OF NEW IERSEY ) 8s.
COUNTY OF SOMERSET )

On this 27" day of February, 2007, personally appeared before me, Andrea Q. Ryan,
Assistant Secretary, known or identified to me to be the individual deseribed in and who executed the -
foregoing document, Power of Attorney, and acknowledged the same as a free act and deed for uses and
purposes therein expressed by authority of the said Corpoeration incorporated under the laws of the State
of Delaware, Umu:d States of America,

1 further certify thet 3aid authority, dated December 19, 2003, is based on a Resolution of the
Board of Directors of said Corporation, which [ have seen, appointing the said individual Assistant
Secretary with full power to sign the foregoing document on behalf of the said Corporation and that the
purposes for which said document is granted are within the scope of the objects or activities of said
Corporation,

SEAL l !| 2 {1‘} I&DM@&Q
&7 Public

Tina M. Wisbeski
Notary Public, State of Mew Jatsey
My Commission Expires August 5, 2009

e cra et e e e AR

= .:.m-a wATARIG .'IF?C'I'D-lh‘ neL l:mcma-i

i OF AOGOTA, HAGO CENSTAA CWE LA \é
. f*rmcwm £38GIO5 GON EL ORIGINAL

i
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.Caveler Power of Atomey/ Colombia



TRADUCCION OFICIAL 115/2007 DE UN DOCUMENTO ESCRITO EN
INGLES Y EN ESPAROL DE ACUERDO CON EL CUAL AVENTIS
PHARMACEUTICALS INC, EMPRESA DOMICILIADA EN 300 SOMERSET
CORPORATE BOULEVARD, BRIDGEWATER, NEW JERSEY 08807,
ESTADOS UNIDOS DE AMERICA OTORGA PODER A EMILIC FERRERO,
TPA 31929; LUZ CLEMENCIA DE PAEZ, TPA 23555 Y A DANIEL
PENA, TPA 65620.
EXPEDIDO Y FIRMADO HOY 27 DE FEBRERO DE 2007 EN
BRIDGEWATER, NEW JERSEY, ESTADOS UNIDOS DE AMERICA, POR
ANDREA Q. RYAN, APODERADO
FIRMADO: (ILEGIBLE)

CERTIFICACION NOTARIAL

(SOCTIEDAD)

ESTADOS UNIDOS DE AMERICA
ESTADO DE NUEVA JERSEY
CONDADO DE SOMERSET

DECLARACION JURADA

Hoy 27 de febrero de 2007, comparecidé personalmente ante
mi, ANDREA Q. RYAN, apoderado, conocido o gquien se
identificé ante mi como la persona descrita y quien firmé

el documento precedente, poder, y reconolﬁphgkhmlsmo como

A-‘-vwﬂc ,.;r-\s
u Como hﬂTA\RlO SEXTQ ‘E) D;L CIRCULO

DE & A, MA
un acto de su libre albedrio para los%ifsmueﬁ'?: ':ucqsff "g,ggﬁ‘

TENIDO &
e Py f;: visrTa
Yot ool

e ?}‘mmv

alli expresados, mediante autorizacién deidi

constituida de acuerdo con las

NOT 54 "El

Delaware, Estados Unidos de América. QWmﬁwmmdw;y.

Ademas certifico que dicha autorizacién, de fe'ﬁa 19 de
diciembre de 2003, se basa en la resoluciédn de
directiva de dicha resolucién, que he visto, y designd a
dicho secretario asistente con plenos poderes para firmar
el documento precedente a nombre de dicha empresa y gque

los objetivos para los cuales se otorga dicho documento



I

estan dentro del alcance dél objeto’ social o actividades
de dicha sociedad.
FIRMADO: TINA M. WISBESKI.
SELLO: NOTARIO PUBLICO, ESTADO DE NUEVA JERSEY, MI CARGO
VENCE EL DE AGOSTO DE 2009. |
BARPOSTILLA

(CONVENCION DE LA HAYA DEL-5 DE OCTUBRE DE 1961)
1. PAIS: ESTADOS UNIDOS DE AMERICA .
Este documento publico
2. ha sido firmado por TINA M WISBESKI
3. quign agtla en su calidad de NOTARIO PUBLICO DE NUEVA
JERSEY v

4. y lleva el sello/estampilla de TINA M. WISBESKI,

NOTARIO

e CERTIFICADO
'5. en Trenton, Nueva Jersey 6. el 5 de marzo
de 2007 o2

7. por: Bradley Abelow, tesorero de Nueva Jersey

8. Certificado nimero A284390 PN

o
T e i ey e e
[5COMB NOTARIO SEXTO (6) DEL CincyL ol
i: DE BOGOTA, HAGO GONSTAR QUE u':-i'i
¥
4]

9. Sello: (ILEGIBLE)

10. Firma: BRADLEY ABELAI £/FOTOCOPIA COINCICE CON L OMIGINAL
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APOSTILLE

{CONVENTION DE LA HAYE DU 5 OCTOBRE 1861)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
TINA M WISBESKI

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
TINA M WISBESKI, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 18TH DAY OF JANUARY 2008

BY: Michellene Davis, NEW JERSEY TREASURER
NO.. A314760

SEAL/STAMP: 13. SIGNATURE

ﬁi;ZZ;AhAQLMC/CQ{:D
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NOTARIAL TRUE COPY

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

TO ALL TO WHOM THESE PRESENTS SHALL COME,

I Do Hereby Certify under the Oath of my Officc and Seal that the annexed
document(s) arc TRUE COPIES of the original document(s) which 1 have compared.

IN TESTIMONY WHEREGF, | have hereunto sct my hand and affixed the
Seal under the Oath of my Office

At Bridgewater, New Jersey. United States of America

this 15th day of _ January , 2008.

Notary Public
Tina M. Wisbeski
Nutary Public, Statc of New Jersey
My Commission Expires Auguse 5, 2009

Our Ref.: USAV2004/0039 CO PCT

L
0
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USAV2004/0039 US PSP1
ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, Ifwe, the undersigned joint inventor(s)
(Assignor(s)), sell, assign and transfer to Aventis Pharmaceuticals Inc. (Assignee), 300 Somerset
Corporate Bovlevard, Bridgewater, New Jersey 08807-2854, 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. USAV2004/0039 US PSP1 and (if filed
prior to the execution hereof) filed on October 4, 2005, as Scrial No. 60/723,570, entitled

2-ARYL-PYRIMIDINE AMIDES AS PGDS INHIBITORS

and all the rights and privileges, including any and all benefits under the Intemational Convention for the
Protection of Industrial Property, including the right to claim prierity 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 patcnts which may issuc thereon, and any reissues,
pipelines and extensions, and governmental exclusivity rights of the same.

Ywe 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 assignec but at its expense, sign
all papers, take zll rightful oaths, and do ail acts which may be necessary, desirable ar convenient for
securing and maintaining patents for said invention in any and all countrics and for vesting title thereto in
said assignee, 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 J/we have full tght to
convey the same as berein expressed.

Signed armﬁ/w”}%’on uﬁsé’_biﬁgy of 6%%/ , 2005.

(City, State and Nation)

Residential Address: 24 Bertran Drive
Bridgewater, New Jersey 08807



USAV2004/0039 US PSP1

Signed atﬂ““ﬂwfa[e: A . USA _onthis 4 day of No\lewvbar » 2005.
(City, State and Nation)

Signature: f&tﬂ"rm«ﬂﬂ Mugweorom I

Inventor's Name: Harry Randail MUNSON Jr.
Residential Address: 22 John Drive
Annandale, New Jersey 08801

Signedat on this A _ day of &Eettsber™ 05

(City, State and Nation)

Signature: )ﬂ}%’

Inventor's Name:  Lan MU
Residential Address: 341 Wren Lane
Bedminster, New Jersey 07921

Signed at PTY'NA%? addan on this % day of M\‘}U\ ,2005.

(City, State and Nation)

Signature: 7%}\17@ F?‘\‘\"P\w—"-

inventor's Name: Sukanthini THURAIRATNAM
Residential Address: 6 Smoke Rise Lane
Bedminster, New Jersey 07921

-~

\ N
Signed at ﬁlg zi — onthis ™ dayof _NMV2mber 200,
(City, State and Nation)

Signature: H/\‘ /<.,L\

Inventor's Name:  \}Ji ingi LU
Residential Address: 21 Brookside Ave.
Somerville, New Jersey 08876
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Signed at Ll/{o(n‘ﬁt‘)un,m usA on this _¢ day of Movesiosr _, 2005.
(Cicy, State and Nation)

Signature: LJ’M'QV:‘ C},Q‘:o—-‘é .

Inventor's Name:  Yulin CHIANG
Residential Address: 24 Vom Eigen Drive
Convent Station, New Jersey 07960

Signed at gﬂ?/éewééb'ﬂqn this 2 & _ day of ﬂC‘IéAﬁV . 2005.

(City, Stife and Nation)

Si gnarure:_ %M/’Z( y

Inventor's Name?”  John Ziqi JIANG
Residential Address: S Lare Road
Hiilsborough, New Jersey 08844
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. UNITED STATES PATENT AND TRADEMARK Orﬁcn

UnpeR SECRETARY OF COMMERGE FOR INTELLEGTUAL PROPERTY AND
t [RRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

JANUARY 27, 2006

JIANG LIN FIAS *500073751A*

ROUTE #202-206/P.0. BOX 6800 * 500073751
MAIL CODE: D303-A
BRIDGEWATER, NJ 08807

UNITED STATES FATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISICN OF
THE U.S. PATENT AND TRADEMARK COFFICE. A COMPLETE MICROFIIM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLENSE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. 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.
“l PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
MAIL STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 01/26/2006 REEL/FRAME: 017072/0125
NMBER OF PAGES: 5

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).
DOCKET NUMBER: USAV2004/0039USPS5P1

ASSIGNCR:
SABCL, JEFFREY STEPHEN DCC DATE: 10/20/2005
ASSTIGNOR:
MUNSON, JR., HARRY RANDALL DOC DATE: 11/04/200%
ASSIGNOR:
MU, LAN DOC DATE: 10/28/2005
ASSIGNOR:
THURATRATNAM, SUKANTHINI DOC DATE: 10/20/2005
. ASSIGNOR:
LU, JINQI DOC DATE: 11/04/2005

P.Q. Box 1450, Alaxandria, Virginia 22313~-1450 - www.USPTD.GOV
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ASSIGNOR:
CHIANG, YULIN

ASSIGNOR:
JINNG, JOHN ZIQI

ASSIGNEE:
AVENTIS PHARMACEUTICALS INC.
300 SOMERSET CORPORATE BLVD.
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DOC DATE: 11/04/2005

DOC DATE: 10/20/2005

BRIDGEWATER, NEW JERSEY 08807-2854

SERIAL NUMBER: 60723570
PATENT NUMBER:

FILING DATE: 10/04/2005
ISSUE DATE:

TLITLE: 2—ARYL—PYRIMI§INE MAMIDES AS PGDS INHIBITORS

ALLYSON PURNELL, EXAMINER
ASSIGNMENT SERVICES BRANCH
FURLIC RECORDS DIVISION
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PATENT ASSIGNMENT ]\

|

o 01/26/2006
Eiectronic Version v1.1 500073751

Stylesheet Version v1.1

SUBMISSION TYPE: " NEW ASSIGNMENT

NATURE OF CONVEYANCE: “ ASSIGNMENT

CONVEYING PARTY DATA

Neme : | Execution Data |
Jeffrey Stephen Sabol - - |l1orz0/2005
Iﬂarry Randall Munson Jr. ‘ "1 1/04/2005 J
Lan iu ||10/28/2005 B
Sukanthini Thurairatnam 10/20/2005
Jingi Lu 11/04/2005 |
liyulin Chiang [11/04r2005 ]
John Ziql Jiang l10/202005 )

RECEIVING PARTY DATA

Name: ﬂAvanﬁs Pharmaceuticals Inc. |
Strest Address: “300 Somerset Corperate Bivd. ]
City: “Bridgewaler ’ ]
[State/Country: INEW JERSEY
| |Postal Code: loBa07-2854

160723570

l PROPERTY NUMBERS Total: 1

;F Property Type Number
| Application Number: 60723570

ICH ™ $40.00

CORRESPONDENCE DATA

Fax Number: (908)231-2626

. Comespondence will be sent via US Mafl when the fax alfempt Is unsuccessiul.
Phone: 908-231-3582

Emait; robin.inman@sanafi-avontis.com

Correspondant Name: Jiang Lin

Address Line 1: Route #202-206/P.0. Box 6800

Address Line 2: Mail Code: D303-A

Address Line 4: Bridgowater, NEW JERSEY 08807

ATTORNEY DOCKET NUMBER: “ USAVZ004/0038USPSP1
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Robin J. Inman

LNAME OF SUBMITTER:

Total Attachments: 3

source=usav2004.0039,uspsp1.assignmitpage1.tif
source=usav2004.0039.uspsp1.assignmitpage2 tif
source=usav2004.0039. uspap1.assignmifpage 3.tif
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TRADUCCION OFICIAL No. 15/03.08 preparada por Maria Elvira Martelo, traductora
oficial aprobada por el Ministerio de Justicia mediante Resoiuciéh‘Nor 2879 de 1995

y reconocida por el Ministerio de Relaciones Exteriores.

CERTIFICACION DE COPIA AUTENTICA

ESTADOS UNIDOS DE AMERICA )
ESTADO DE NEW JERSEY ) ss.
CONDADO DE SOMERSET )

A QUIEN CORRESPONDA:

Por el presente cerifico bajo el juramento y sello de mi cargo.que el/llos documento(s)
anexo(s) es/son COPIAS FIELES del/de los documento(s) original(es) que he

comparado.
EN FE DE LO CUAL he firmado e impuesto mi sello bajo e juramento de mi cargo

En Bridgewater, New Jersey, Estados Unidos de América |
Hoy 15 de enero de 2008.

[Firma ilegible]
Notario Pablico
. Tina M. Wisbeski
Notario Publico, Estado de New Jersey
* "Mi comisidn expira el § de agosto de 2009 -

CESION Y ACUERDO

Por un valor recibido y con la intencidn de quedar vinculado(s), yo/nosotros,

elflos inventor(es) suscrito(s) vendemos, cedemos Yy transferimos a Aventis
Pharmaceuticals Inc. (el Cesionario) 300 Somerset Corporate  Boulevard,
Bridgewater, New Jersey 08807-2854, Estados Unidos de América y sus sucesores,
cesionarios y representantes legales, todo el derecho, titulo e interés en y a
mi/nuestra invencidn y en y a toda mejora efectuada a la misma en todos los palses
del mundo, en relacionada en y con la solicitud de patente nortearéricana para Ia



A

misma, nimero de caso de abogado USAV2004/0039 US PSP1 y (si ha sido
presentada antes de la ejecuciéon del presente documento,) presentada el 4_de
octubre de 2005 con numero.de serial 60/723,570, titulada

AMIDAS 2-ARILO-PIRIMIDINAS COMO INHIBIDORES DE PGDS

y todos los derechos y privilegios, incluyendo cualquiera y todo beneficio bajo Ia

Convencion Internacional para la Proteccion de la Propiedad Industrial, incluyendo el
derecho a reivindicar prioridad con base en la sbli_citud norteamericana y bajo
cualquiera y toda patente que pueda ser otorgada a la misma y todo derecho, titulo e
interés en yAé cualquier solicitud de patente presentada o a ser presentada paré
dicha invencion en cualquier otro pais u organizacion de patente, incluyendo
continuaciones, divisiones, renovaciones, reacti'vac@ones y cualquier solicitud
sustituta de dicha solicitud norteamericana y cualquiera y toda patente que pueda ser
expedida con base en las mismas,. y cualquier reexpedicién, prolongacion. y
extension y derecho exclusivo gubernamental sobre la misma.

Yo/Nosotros autorizo/autorizamos a las autoridades competentes para que
otorguen y expida cualquiera y todas las patentes para dicha invencion a dicho
Cesionario ¢ sus sucesores, cesionarios y representantes legales o los norﬁinados
que dichd cesionario puede designar.

Yo/Nosotros acuerdo/acordamos que, a solicitud y sin efectuar cobros a dicho
cesionario, excepto' por su cuenta, firmaré/ffirmaremos todos los documentos,
prestaremos todosvlos juramentos'y que corresponda y efebtuaremos todos los actos
que sean necesarios, aconsejables o convenientes para asegurar y mantener las
patentes de dicha invencidon en cualquiera y todos los paises y para investir sus
derechos en dicho cesionario, sus sucesores, cesibnarios, representantes legales o
nominados. . , | .

Yo/Nosotros prometemos a dicho cesionario, sus sucesbres,_ cesionarios y
representantes legales que los derechos y propiedad que por el presente se
traspasan estan libres de cualquier gravamen y que tengo/tenemos plenos derechos

para traspasarios tal como aqui se expresa.

Firmado en Bridgewater, NJ, EUA, el 20 de octubre de 2005.
(ciudad, estado y pals)
Firma: [Firmado]
Nombre del inventor: Jeffrey Stephen SABOL
Direccion de residencia: 24 Bertran Drive

Bridgewater, New Jersey 08807




OFICINA DE MARCAS Y PATENTES DE ESTADOS UNIDOS

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

27 DE ENERODE 2006  PTAS *500073751A"

JIANG LIN “500073751A "
ROUTE #202-206/P.0.BOX 6800

CODIGO DE CORREQ: D3'3-A

BRIDGEWATER, NJ 08807

OFICINA DE MARCA Y PATENTES DE ESTADOS UNIDOS
NOTIFICACION DE INSCRIPCION DE DOCUMENTO DE CESION

EL DOCUMENTO ANEXO HA SIDO INSCRITO POR LA DIVISION DE CESIONES DE LA-
OFICINA DE MARCAS Y PATENTES DE ESTADOS. UNIDOS. UNA COPIA
MICROFILMADA SE ENCUENTRA A DISPOSICION EN LA SALA DE BUSQUEDAS DE
CESIONES EN EL NUMERC DE CARRETE Y MARCO QUE SE INDICAN A
CONTINUACION.

POR FAVOR REVISE TODA LA INFORMACION CONTENIDA EN ESTA NOTIFICACION.
LA INFORMACION CONTENIDA EN ESTA NOTIFICACION DE INSCRIPCION REFLEJA
LOS DATOS QUE SE ENCUENTRAN EN EL SISTEMA DE CESIONES DE MARCAS Y
PATENTES. S| USTED ENCUENTRA ALGUN ERROR O TIENE PREGUNTAS
RELACIONADAS CON ESTA NOTIFICACION, USTED PUEDE COMUNICARSE CON EL
EMPLEADO CUYO NOMBRE APARECE EN ESTA NOTIFICACION, AL 571-272-3350. POR
FAVOR ENVIE SU SOLICITUD DE CORRECCION A: U.S. PATENT AND TRADEMARK
OFFICE, MAIL STOP: ASIGNMENT SERVICES BRANCH, PO BOX 1450, ALEXANDRIA,
VA 22313

FECHA DE INSCRIPCION: 01/26/2006 CARRETE/MARCO: 017072/0125
NUMERQ DE PAGINAS: 5

RESUMEN: CESION DE INTERES DEL CEDENTE (VEANSE DETALLES EN EL
DOCUMENTOQ) _

NUMERO DE CASO: USAV2004/0039USPSP1

CEDENTE: .
SABOL, JEFFREY STEPHEN FECHA DOC.: 10/20/2005

CEDENTE: : :
MUNSON, JR., HARRY RANDALL FECHA DOC.: 11/04/2005

CEDENTE: ‘
© MU, LAN _ FECHA DOC.: 10/28/2005

CEDENTE: _
THURAIRATNAM, SUKANTHINI FECHA DOC.: 10/20/2005

CEDENTE: |
LU, JINQI | ~ FECHA DOC.: 11/04/2005

(o



CESION DE PATENTE

01/26/2006
500073751

Version electronica v1.1
Hoja de estilo versién v1.1

TIPO DE PRESENTACION: NUEVA CESIQN
NATURALEZA DEL TRASPASO: CESION
DATOS DE LA PARTE QUE TRASF’ASA:
. ~ Nombre Fecha de ejecucion
Jeffrey Stephen Sabol } 10/20/2005 ‘
Harry Randall Munsan Jr. 11/04/2005
Lan Mu 10/28/2005
Sukhanthini Thurairatnam 10/20/2005
Jungi Lu 11/04/2005
Yulin Chiang 11/04/2005
John Ziqi Jiang 10/20/2005

DATOS DE LA PARTE QUE RECIBE

Nombre: Aventis Pharmaceuticals Inc.
Direccion; 300 Somerset Corporate Blvd.
Ciudad: Bridgewater '
Estado/Pais: NEW JERSEY

Caodigo Postal: 08807-2854

NUMEROS DE PROPIEDADES Total: 1

Tipo de Propiedad

Namero ' l

Ndmero de solicitud:

60723570 |

DATOS PARA CORRESPONDENCIA
Numero de fax:

(908) 231-2626

La correspondencia sera enviada por el Correo de Estados Unidos si ef intento de envio por fax falla.

Teléfono: 908-231-3582
Correo electrénico:
Nombre del corresponsal:
Direccion Rengton 1: .
Direccion Renglén 2:
Direccion Rengldn 4:

Jiang Lin

robin.innab@sanofi-aventis.com

Route #202-206/P.0. BOX 6800
Codigo de correo: D303-A 4
Bridgewater, NEW JERSEY 08807

No. CASO DE ABOGADO:

USAV2004/0038USPSP1

NOMBERE DE QUIEN PRESENTA:

Brent P. Ray

Total Anexos: 3

Fuente=usav2004.0039.uspsp1.assignm#page 1.tif
Fuerte=usav2004.0039.uspsp1.assignm#fpage 2 tif
Fuente=usav2004.0039.uspsp1.assignm#page 3.tif




APOSTILLA
(Convencion de La Haya del 5 de octubre de 1961)
1. PAIS: ESTADOS UNIDOS DE AMERICA .
2. ESTE DOCUMENTO PUBLICO HA SIDO FIRMADC POR:
TINA M WISBESKI
3. ACTUANDO EN SU CAPACIDAD DE:

NOTARIO PUBLICO DE NEW JERSEY

4. LLEVA EL SELLO/TIMBRE DE S "g I
3 iy EE:
TINA M WISBESKI, NOTARIO BL e 497

CERTIFICADO BERE 5 PR
sy

5. EN TRENTON, NEW JERSEY < ﬂ?

6. EL 18 DE ENERO DE 2008

e,

4

7. POR Michellene Dav‘is, TESORERO DE NEW JERSEY

8. No. A314760 - , =

a .
0343

9. SELLO: SELLO DEL (ILEGIBLE), ESTADO DE NEW JERSEE ~ !, =&z
oo Moo
-~ p HER
10. FIRMA (FIRMA ILEGIBLE) s U Zz
;N
[ ]

Es traduccion fiel y completa de la cual se deja copia en esta oficina para su

confrontacion.

COLO 15896-841-022-1

MAR 25/08 Nkl.uq Z N&erdo .
MMAWMMANID-122048\WPC15896 TRADUCCION No.: 15 J030%

MARIA ElL.VIRA MaRTELO
Traductore e Interprete Oficial
inglés - EspaBol - Inglds
Res. No. 2879 Min. Justicia
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Pulalislued:

pelfed dmorriaelonad soarcf el

before the expiration of the me Lmil for onendivg Yie
clatms ol v be repwlfinied in the evere of teceipt of
ghrri g acd retent BT

Fioor wo-letiey codey wd otlier abbreviaiionis, vefer to e Gl
ance Moy v Coder and Abbrevtallons " agpodring ar de bepiu-
ming of vach regular iiiue of the PO Clizeate,
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PYRIMIDINE AMIDE COMPOUNDS AS MGDS INHIBITORS
FIELD OF THE INYENTION

Fhe present imventlon is dieccied o pyrintidine wde compounds, their prepuazation, pharmacetitical
cornpasitions conlalning-these compounds, and their pharmaceuiical use o the treatnient of diseuse states

capuable of being modulated by the inhibition of the prostuglandm D symhase,
BACKGROUND OF THE INVENTIUN

Adlerpie rhanitiz, the most comunon wopic disgase, as an esthnmted prevalence raonging from about 5 w
about 22 percent of the general human population and is charaeterized by the symplems of sneezing,
nasal discharpe, and nasal congestion. These symplonis are believed to be trggerad by mulliple mediators
released tronn mast eells and other inDammatory cells, Curcent therapies, such as antihistamines, dweul
effectively with the sneezing and nasal dischurge, but have Litde cfTect on conpestion, which i3 a key

symplom affecting the guality of life of padens,

Locul allergen challenge in puticats with alkergic rhimus, bronchial asthi, slleepic conjunenyvills s

atopic dermaritis hus byen shown to resole i pd elevation of prst}smg!andih D2 “(BGD2Y" levels in nasal
and beonchial lavage fluids, tears and skin chumber fluids. PGLI2 has many inflammatory actions, such
1y inereasing vasculur permeability in the conjunciiva und skin, increusing nusal arway resistance, aloway
purrowing ond eosinophil nfilleadon into the conjunctiva and frachea. PGD2 §s the mayor |
eyclovkygenase produgt of arachidonic wwid prodocsd trom mast cells on mmumoelogical challengs
[Lewis, RA, Soter NA, Diamond T, Ausien KT, Oates JA, Roberts L)L Prostaglamdin D2 generation
aller acrivation of rut and homan mast cells with anti-[gB, J. Dol 129, 1627-1631, 1982], Activated
mast cells, a mujor source of PGE2, are one of the key players in driving the allergic response in
conditions such as ustbuua, allergic rhinits, allergic comunetivitis, allerprie dermatitis and other diseases
[Brightling CE. Bradding £, Puvord 1D, Wardluw Al, New msights intu the role of the mast cell in
asthmw, Clin, Exp, Alferyy 33, 550-556, 2003 ).

Lt the presenge vl sulthydryl compownds, PUOD2 is Tormied by the isvmerization of PGH2, a cenunon

precurser of prostancids, by catalytic action of prostgglandio I3 synthase “{(PGDSY”. There are two



N

1u

13

AU

25

USAY2004-003% WO PO
2.

isefurnis of the PGS enzyme: L-"GDS; and H-PGDS, H-PCDS is 4 cytosolic enzyne, which s
distributed in the peripheral tissues, and which is localized in the antpon-presenting cells, mast calls,
wegukaryocytes, and Th2 lymphocytes. The action of the preduct MGD2 s mediated by G-protein
coupled receplors: O prosiuplandie *(DEY and orTH2, See (1) Prostaplandin I Syonchiase: Siruciure wad
Function. T. Urade and O, Hayaishi, Vitamin and Hormones, 2000, 58, 89-120, (21§ 5 Murmay, N Exgil.
JoMed., 1986 Sept, 25; 315(15):800, und (3) Urade e al,, £ foemnefon 168 443449 2002,

W believe that bibwing the fornenion of PGD2 should e an etfecr on nasal congestion and,
therefore, be of therupeutic beneliv in allergie thiniis. ITnaddinion, we believe thats PGS inhibioer

should be ol therpeune benefit in a number of other indications such as bronchial astuma.

PGS tnhibitors have been reported. The compound, HQL-7Y, is reported (o be g weak PGDS b,
and is antiasthumalic in guinea pig and rat models (Matsusshita, et al., Jpn, I Pharameol, 78: 11, 1908).
The i:ump{jlumi Tranilast is deseribed a3 a PGDS inhubiter. (Inhibitory Effect of Trunilsst on
Prosiwplundin T Svnthesase. K. Lkai, M. Mhara, K, Fujis, and Y. Urdde. Bleckemica! Phavmucoiuogy,
1989, 2% 237326760

SUMMARY OF THE INVENTIUON

The present wvention is directed wa compound ol furmula 1)

R L]
L]
Na x\\_‘ N/ "“—-.RJ
|
I)l\ = H
1L N
h

whereln:
Rbis  aryl, heterouryl or (Cs-Col-cyeloalkyl, each of which is oprionally substituted by halo. (C-Lg)-
alkyl. hydroxy, (O -Cakalkoxy, (C-Co)-haloalky] ar (C,-Cy)-haloalkoxy;
K2 s hydrogen or (C-Ca)-alkyl;
Wis  -Pi=0)-{atkoxyl, or Y Y N-50,-,
cyeloalkyl, cyeloalkenyl, aryl, heterouryl, heterosyelyl, heterocyeleny!, ur mulueyelic alkaryl,
cnch of which is pptionally subshitured by:
acvl, cyaie, niiro, halo, hydroxy, carboxy, amidine,
RIO-C{=0)-C{=N-0RY- Y YIN-, Y Y N-C{=0)-, Y'Y N-C(=0)-0-, Y'Y N-50-,
BT80N -, RT-C=0)-NRY. Y VINAC,-Cy-alkylene-SOm(C -C ) -allylene-, ur
alkyl, alkenyl, alkyoyl, alkoxy, ulkoxycarbonyl, alkylthic, alkyisullinyl, or alkeylsulfunyl,
gach of which is oprionally subsiiiuted by
halo, alkoxy, haloalkexy, hydroxy. varbosy, alkoxycurbonyl, -P{=(-(alkuxy}s,
YIVIN-, Y'YIN-S0;-, RY-50,-NR"-, '
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aryl ur h_eu:mar}rl, euch ol wluch s optionally substiuied by atkyl, halo,
huloalkyl, alkoxy. halualkoxy, hydroxy, amine, alkylumine,
dialkyliming, carboxy, or alkuxyuiltrbonyi: or
heleroeyclyl or arylheterocyclyl, sach of which s oplionally substitueed by oxa
or alkyl or
uryl, ]mtemgrj.*[, aruyl, huterourovl, aryloxy, heterouryloxy, or hewerocvelyl, cach ol which
is optionally substituted by alkyl, haloallyt, halo, alkoxy, haloalkoxy, hydroxy,
curboxy, alkoxycarbonyl, -P{=0)-(alkoxy)s, Y'Y'N-, or Y'Y*N-S0,-, and
when 18 is -:;y.:]aj}ai-kyl, eycloatkenyl, heterocyoelyl, heteracyelenyl or multicyclic alkary], it 1s ulso
uptioially substited by oxo; ' |
L'is = bond, or (C)-Cy-alkylene optionally substiluted by hydraxy or when R is oplivnully substitatec
cycloulkyl, cycloalkenyl, aryl, heteroaryl, helerocyelyl, heterocyclenyl or multivyclivc alkaryl,
then the (€ )-alkylene s also mpljunail}; substituted by -B{=0)-{alkaiyis;
R}, R und RY are cuch independently hydrogen or alkyl,
K715 alkyl optionally substituted by hydraxy, halo or alkosy, or
aryl, heterouryl, arylalkyl or heteroarylalkoyl, wherein the aryl, hct:‘:far;fl ar the uryl ur heeroaryl
nwiely of the arylalkyl or hetereurylalkyl is uﬁliun;tll_v substiinled by abkyl, halolkyl,
hydroxy, carboxy, wkoxycarbonyl, amino, alkylumine, dialkylaminoe, halo, alkoxy or
haloalkoxy; and
¥ and ¥? ure esch independeatly:
Lyydrogen,
ally] opticnally substituted by:
ﬁ}fdmx;\.’, curboxy, hulu, amino, alkyluning, dialkylanima, eycloalkylaminu,
aminocarbonyl, alkyluminocarbonyl, dialkyluminocarbonyl, cycloalkylannnocarbonyl, '
alkoxy cpl.iunall_v substituted with hydroxy, |
cveloatkyl, heterocycelyl, aryl or heleroaryl, each of which is uptionally substivued by
alk_\,.rll, haio or haloalkyl, or
cweloullkyl uplivnally substitued by earboay, or
Y'und Y2 wyether with the niragen atom to which they are aitached fonn o hewroeyelyl optionally
contaitring another heteroatom selecied from oxygen, nitropen or sulfir, whercin the heteroc velyl is
oprionally substited with alleyl or oxo,

or a hydrate, selvate or Neoxide thereof, or u phuymaceuticully weeepluble sull thereel.

Andther aspect of the present invention is a phurmaceutical compoziion comprizing a phurmaceutically
effective amount ot a compound according W formula (1), or 2 hydrate, solvae or N-oxide thereok, or a

pharmaeeurically acceptable saluthereof, in admixture with a pharmaceutically acceptable caroer.

Anuter aspect of the present invention is directed to a method of realing allergi and/for Ltlammatory
disurders, particularly disorders such as allergic thinicis, asthma and/or chronic vbslructive pulmonury
disvase {COPTY in o patient in need thereot by sdinistering to the patient 4 compound seeonding (o

fraronula (T, or a hvdraie, solvate or N-oxide thereof, or a pharmaceutivully acceptable salt thereef,
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DETAILED BESCRIFTION OF THE 'JN\-’.HLN'lz'lUN

Detinitioa of Leros
Az used above, and toroughout the Jeseriplion of the invention, the twllowing woms wnless othérwise

tdicated, shall be understoud o have the following meanings:

Aoyl means H-300- or Gliphatic or cyclyl}CO-0 Parnieular peyl includes lower alkanoy | kit contuins a
lower ulky]l, Exemplary acyl includes tormyl, seelyl, propanoyl, 2-methylpropanoyl, butanoyl, palmitoy],

aerylovl, propynoyl, and cvelohesylearbonyl.

“Alkenyl™ means a swaight or branched aliplhatic bydrocarbon proup containing @ vuwbon-carbon double
bond and having 2 o ebout 13 carbon wtoms. Padticular alkeny! has 2 to about 12 carbon atoms. More
particular ulkeﬁyl haz 2 o about 4 carbon atoms. Branched means thal one of more lower alkyl groups
such az methyl, ethvl or propyl are attached o u linear alkenyl chain, “Lower alkenyl™ means ubout 2 w
ubout 4 carbon aloms 1n vhe ¢hain that may be straight ov branched. Exemplary allenyl ineludes cthenyl,
propenyl, i-hutenyl, -burenyl, 3-methylbug=2=criyl, u-ptnln‘:nyl; heptenyl, vetenyl, eyelehexylbutenyl, and

decenyl.

“Alloxy™ means alkyl-D-. Exemplury alkoxy includes methoxy, ethoxy, n-propoxy, i-prapox }.?, -

buroxy, and heptoxy,

“adkoxycmbonyl” mesns alkyl-0-CO- Breoplary wlkoxyewbony! includes methuxycarbonyl,

ethoxycarbonyl, and ¢-buryloxycarbonyl.

“Alkyl” means straighl or branched aliphatic hydrocurbon having 1 to about 20 curbon atoms. Particilar
alky! s | to abiout 12 carbon atoms. hore particular alkyl is lower alkyl. Branched means that one or
more lower alky! groups such as rethy], ethyd or propy] are attached w a linear alky) chain, “Lower

alkyl”™ means 1 1o abour 4 carbon atoms in a linear atky] chain that may be straight or branched,

“Alkylamine” meuns alkyl-NH- Particular alleylamiog 18 (C-Cel-allyluming. Exemplary alkylamino

tncludes methylaminu and ethylamine.
“alkylene mewns a sirsighe or branched Dvalent hydrocorbon baving trom 1o about IS carbon atous.
Particulsr alkylene is the lower alkylene having from 1 to about 6 curbon aioms, Exemplary alkenylene

includes methylene, ethylene, propylene, and burylenes,

- Alkylsulfonyl” rmeans alkyl-50,-. Particular alkylsulfonyl is {C;-Co)-alkylsulionyl. Excraplury
wlkyleubfomyl includes CHz-S0p-, and CIHCH =50,

Alkylihio” micans analkyl-3-. Exemplary alkylhio includes CHy-5-,
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“Alkynyl” means straight ur branched aliphatic hydrocarbon containing « carbon-curbon triple bond and
having 2 t about 15 carbon atoms. Particular alkynyl has 2 10 about 12 carbon atoms. More particular
alkyny! has 2 to about 6 carbon atoms. Branched means that one or more lower alkyl such as methyl,
ethy! or propy! are attuched W a linear alkynyl chain, “Lower alkynyl” means 2 to about 4 carbon atoms
in 4 linear alkyityl chain thal may be straight or branched. Exemplary alkynyl includes ethynyl, propynyl,
n=butynyl, 2-butynyl, 3-imethylbutynyl, n-pentynyl, heptynyl, octynyl, and decynyl.

“Aroyl” means aryl-CO-. Excemplary aroyl includes benzoyl, and 1-and 2-naphthoyl.

“Aryl” means an gromatic monocyclic or multicyelic ring system of about 6 to about 14 curbon utuins.

Particulur ary] include about 6 to about 10 carbon atoms. Exemplary aryl include phenyl und naphthyl.

“Arylulkoxy” meuns arylalkyl-O-. Exemplary arylalkoxy includes benzyloxy und 1- or

2.naphthylenemethoxy.

“Arylulkoxycarbony!l” meuns arylalkyl-Q-CO-. Exemplary arylalkoxycarbonyl includes

phenuxycurbonyl and naphthoxycarbonyl.

“Arvlalkyl™ means aryl-ulkyl-. Particular arylalkyl contains a (C)-Co)-ulkyl moicty. Exemplary arylalkyl

includes benzyl, 2-phenethyl and naphthylenemethyl.

“Arylulkylsultonyl” meuans uryl-alkyl-SO;-. Particular arylulkylsulfonyl contains a (C,-Cg)-alkyl moiery.

Exemplary arylalkylsulionyl includes benzylsultonyl.

“Aryleveloalkenyl” means a fused aryl and cycloalkenyl. Particulur aryleycloalkenyl is one wherein the
aryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 7 ring atoms. An arylcycloalkenyl
is bunded through any atom of the cycloalkenyl moiety thereof ¢upable of such bonding. Excmplary

arylcycloalkenyl includes |,2-dihydronaphthylene and indene.

“Aryleycloalky!” means o fused aryl und eycloulkyl. Particular aryleycloalkyl is one wherein the ary
thereof is pheny! and the cycloalkyl consists of about 5 to about 6 ring atoms. An arylcycloalkyl is
bonded through any atom of the cycloalkyl moiety thereof capable of such bonding. Excemplary

aryleycloalkyl includes 1,2.3 4-tetrahydro-ndphthylene.

“Arylhcterocyclenyl” means a tused aryl and hetcrocyelenyl. Particular arylheterocyclenyl is one
wherein the aryl thereol is phenyl and the heteroeyclenyl consists of about 3 to about 6 ring atoms. An
arylheterocyclenyl is bonded through any atom of the heterocyclenyl thercof capable of such bonding.
The dcsign;niun of the aza, oxa or thiv as a prefix before the heterocyclenyl portion of the
arylhelerocyclenyl delines that at least a nitrogen, oxygen or sulfur alom is present, respectively, as a ring
atom, The nitrogen atom of an arylheterocyclenyl may be a basic niwogen atom. “The nitrogen or sulfur

atom ol the heterocyelenyl portion of the arylheterocyclenyl may also be optionalty oxidized tw the
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cortesponding N-oxide, S-uxide or §,5-dioxide. Exemplury arylheicrocyclenyt includes 3H-indoliny,
1H-2-oxoquinolyl, 2H-l-oxotsoquinolyl, 1,2-di-hydrogquinohnyl, 3 4-dihydroquinolinyl, 1,2-

dihydroisoquinulinyl, and 3 4-dihydroisoquineliny.

“Arylheterocyelyl™ mwans u fused aryl and heterocyclyl. Particular heterocyclyluryl is one wherein the
aryl thercot is phenyl and the hewerocyelyl consists of ubout 3 to aboul 6 ring atoms. An arylheterocyclyl
is bonded through uny atorn of the heterocyelyl moicty thereor capuble of such bonding. The designation
of the aza, ;)xa or thiv as a prelix before heterocyclyl portion of the arylheterocyelyl defines that at least a
nitropen, oxygen or sulfur atom is present, respectively, as a ring aiwom. The pitrogen atom of an
arylheterocycelyt may be a basic nitrogen atom. The nitrogen or sulfur atom of the heterocycelyl portion of
the arylheterocyelyl may also be opuonally oxidized o the corresponding N-oxide, S-oxide or $,S-
Jdioxide, Exemplary arylhelerocyelyl includes indolinyl, 1,2,3,4-terahydroisoquinoline, 1,2,3 4-
tetrahydroquinoline, 1H-2,3-dihydroisoindol-2-yl, 2,3-dihydrobenz{t]isoindol- 2-yl, and 1,2,3 4-

tetrahydrobenz| g J-isoquinohin-2-yl.
“Aryloxy” means an aryl-O-. Excmplary aryloxy includes phenoxy und naphthoxy.

“Aryluaycarbonyl” means wryl-0-CO-. Exemplary aryloxycarbonyl mcludes phenoxycarbony) and

naphthoxycarbonyl.

“Compounds of the present invention™, and equivalent expressions, ure meant to embrace compounds of
Formula {1) as hereinbefore describued, the hydrates, solvates and N-oxides thereof, and the
pharmaceutically acceptable salts thereof, where the context s0 permits. Similarly, ceference w
intermediates, whether or not they themselves are claimed, is meant to embrace their salts, N-oxides und

solvates, where the conlext so permits.

“Cycloalkenyl” meuns a non-aromatic monu- or multicyclic ring system of ubout 3 w about 10 carbon
atoms, particularly of ubout 5 to sbout 10 carbon atoms, und which contains at least one carbon-carbon
double bond. Particulur rings of the ring syslem include about $ o ubout 6 ring atoms; and such particulur
riny sizes are also referred w as “lower”. Exemplary monocyclic cycloalkenyl includes cyclopentenyl,

cyclohexenyl, and cycloheptenyl. An exemplary multicyelic cycloalkenyl is norbornylenyl.

“Cycloalkenylaryl” means a lused aryt and cycloalkenyl. Particular cyclc:ulkchyiaryl is one whereln the
aryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 6 ring utoms. A cycloalkenylaryl
is bonded through any atom of the aryl moiety thereot capable of such bonding. Lxemplary
cycloalkenylaryl includes 1,2-dihydrenaphthyleny und indenc.

“Cycloalkenylheteroaryl™ means a fused heteroaryl and cycloalkenyl. Particular cycloalkenylheteroaryl is
one wherein the heteroaryl thereot consists of about 5 to about 6 ring atoms and the vycloalkenyl consists
of about 5 10 about 6 ring atoms. A cycloalkenylheteroaryl is bonded through any atom of the heteroaryl
thereol capable of such bonding. The designation of the aza, oxa or 1hio as a prefix betore heteroaryl

portion of the cycloalkenylheteroaryl defines that at least 4 nitrogen, oxygen or sulfur atom is present,

3l
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respectively, as u ring atom. "The nitrogen atum ot a cycloalkenylheteroaryl may be a basic nitrogen atom.
The nirogen atom o_f the heteroaryl portion of the cycloalkenylheterouryt may also be optionally oxidized
w the corresponding N-vxide. Exemplury cycloalkenylheteroaryl includes 3,6+ dihydroquinolyl, 5,6-
dihydroisoquinolyl, 5,6-dihydroquinoxalinyl, 5,6-dihydroquinazolinyl, 4,5- dihydro- 1H -benzimidazolyl,
and 4,5-di-hydrobenzoxazolyl. |

“Cycloulkyl” micans 4 non-aromatic mono- vr multicyehic suturated ring system of about 3 1o about 1V
carbon atoms, particularly of about 3 10 ubout 10 carbon atoms. Particular ring systems include about 5 to
about 7 ring atoms; and such particular ring sysiems are also referred to as “lower™. Exemplary
monocyclic cycluall\;y] includes cyclopentyl, cyclohexyl, and cycloheptyl. E.\cmplaly multicyclic

cycloalkyl includes t-decalin, norbomyl, and adamant-(1- or 2-)yl.

“Cycloulkylaryl” means a fused aryl and cyeloalkyl. Particular cycloalkyluryl 1s one wherein the aryl
thereof is phenyl und the cycloalkyl consists of about 5 10 about 6 ring atoms. A cycloalkylary! is bonded
through any atom of the cycloalkyl moiety thereof capable of such bonding.  Exemplary cycloalkylaryl

includes 1,2,3.4-tetrahydro-naphthylene.

“Cycloalkylene” means a bivalent eycloalkyl group having about 4 w about 8 carbon atoms. Purticular
cycloalkylene includes about 5 10 about 7 ring atoms; and such particular ring systems are also reterred w
as “lower”, The points of binding on the cycloalkylene group include 1,1-, 1,2-, 1,3, or 1,4- binding
patierns, und where applicable the stercochemical relationship of the points of binding is either ¢is or
trans. Exemplary monocyclic cycloalkylene includes (1,1-, 1,2-, or 1,3-)eyclohexylene and (1,1-or 1.2-

Jeyelopentylene.

“Cycloalkylheterouryl” means a lused heterouryl and eycloalkyl. Particular eyclualkylheteroaryl is one
wherein the hetercaryl thereof consists of about 5 to about 6 ring atoms und the cycloalky] consists of
aboul 5 t0 sbout 6 ring atoms. A cycloalkylhetervaryl is bonded through any atom of the heteroaryl
thereof capable of such bonding. The designation of the aza, oxa or thio as a prefix before heteroaryl
portion of the fused cycloalkylheteroaryl defines that at least a nitrogen, oXyygen or sulfur atom is present,
respectively, us a ring atom. The nitrogen atom of a cycloalkylheleroaryl may be a basic nitrogen atom.
The nitrogen atom of the heteroaryl portion of the cycloalkylheteroaryl may also be optionally oxidized to
the corresponding N-oxide. Exemplury cycloalkylheteroaryl includes 5,6,7,8- tetruhydroquinolinyl,
5,0,7.8-tetra-hydroisoquinolyl, 5.6,7 8-tetrahydroquinouxalinyl, 5,6,7,8- tetrahydroquinazolyl, 4,567

tetrahydro-111-benzimidazolyl, and 4.5,6,7-tetrahydrobenzoxazolyl.
~Cyelyl” means cycloalkyl, cycloslkenyl, heterocyelyl ot heterocyclenyl.

“Diglkylumino™ means (atkyl),-N-. Particular dialkylamino is (C,-Coulkyl),-N-. Exemplary dialkylaminy

groups include dimethytamino, diethylamino and methylethylaming,

“Halu” or “hulugen’™ means Nuoro, chloro, bromo, or iodo.  Particular halo or hudogen is Huoro or chioro.

3L
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“Hauloalkoxy™ meuns alkoxy substituted by one to three halo groups. Particular haloalkoxy are
foweralkoxy substituted by une to three hulogens. Most particular huloatkoxy are loweralkoxy substiluted

by une halogen.

“Haloalkyl” means alkyl substituted by one to three halo groups. Particular haloalkyl are loweralkyt

substituted by anc to three hulogens. Most particulur haloalkyl are loweralkyl substituted by one halugen.

“Hetervaruy!l™ mesns hetervaryl-CO-. Exemplary heteroaroyl mcludes thiophenoyl, nicotinoyl, pyrrol-2-

ylcarbonyl, and pyridinoyl.

“Heterouryl” means an aroatic monocyclic or multicyclic ring system ot about 5 to about 14 curbun
atoms, in which onc or more of the curbon atoms in the ring system 1s/are hetero element(s) other than
carbon, for ¢xample nitrogen, oxygen or sulfur. Particular aromatic ring systems include about 5 to about
10 carbon atoms, and include 1 10 3 heteroatoms. More particular ring sizes of rings of the ring system
include about 5 1o about 6 ring atoms. The designation of the aza, vxa or thio as a prefix before
heteroaryl defines that at least a nitrogen, oxygen or sulfur atom s present, respeciively, as a nny atom.
A nitrogen atom of a heterouryl may be a basic nitrogen atom and may alsv be optionally oxidized to the
correspunding N-oxide. When a heteroary! is substituted by a hydroxy group, it also includes its
corresponding tavtomer. Exemplury heteroaryl includes pyrazﬁlyl, thienyl, 1suthiazolyl, oxazolyl,
pyrazolyl, l'urun);'l, pyrrolyl, 1,2,4-thiadiazolyl, pyridazinyl, quinoxalinyl, phthalazinyl, inudazo[},2-
alpyridine, imidazo[2,1-b]thiazolyl, benzofuranyl, uzaindolyl, benzimidazolyl, benzothienyt,
thienopyridyl, thienopyrinﬁdyl, pyrrolbp)ﬂ'id)’], imidazopyridyl, benzoazaindolyl, 1,2,4-triazinyl,
benzothiazolyl, imidazolyl, indolyl, indolizinyl, isoxazolyl, isoguinoliny), 1sothiazolyl, oxadiazolyl,
pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazohnyl, quinolinyl, 1,3,4-

thiadiazolyl, thinzolyl, thicnyl, and wiazolyl.

“Heterourylalkyl” means heteroaryl-alkyl-. Particular hetcroarylalkyl contains a (C,-Cy)-alkyl moiety.

Exemplary heteroarylalkyl includes tetrazol-3-ylmethyl.

“Hetervaryleycloalkenyl” weans a tused heteroaryl and cycloatkenyl. Partculur heteroaryleycloulkenyl 1s
one wherein the heteroaryl thereof consists ol sbout 5 to about 6 ring atoms and the cycloalkenyl consists
of about 5 1o about 6 ring atoms. A heteroaryleycloulkenyl is bonded through any utom of the
cvcloalkenyl thereof capable of such bonding. The Jesignation of the aza, oxa or thio as a prelix before
hetervaryl portion of the heteroaryleycloalkenyl defines that at least a nitrogen, oxygen or sulfur atom is
present, respectively, as a ring atom. The nitrogen atom of a heteroaryleycloalkenyl may be a basic
nitrogen atom. The nitrogen atom of the heteroaryl portion of the heteroaryleycloalkenyl may also be
optivnally uxidized W the corresponding N-oxide. Exemplary heteroaryleycloalkenyl includes 5,06-
dihydroguinolyl, 3,6-dihydroisoquinolyl, 5,6-dihydroquinoxalinyl, 5,6-dihydroquinazolinyl, 4,5- dihydro-

I H-benzimidazolyl, and 4,5-di-hydrobenzoxazolyl.
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“Heteroaryleyeloalkyl™ means a fused heteroaryl and cycloalkyl. Particular heteroaryleycloalkyl is one
wherein the heteroaryl thereot consists of about 510 about 6 ring atoms and the cycloalkyl consists of
about 5 1o ubout 6 ring alums. A heteroaryleycloalkyl is bonded through any atom of the cyeloalkyl
thereof capable ol such bonding. The designation of the aza, uoxa or thio as a prefix before heteroaryl
portion of the tused heteroaryleycloalkyl defines thut at least a nitrogen, oxygen or sulfur atom is present,
respectively, as a ring atom. The nitrogen atom of a heteroarylcycloalkyl may be a basic nitrogen atom.
The nitrogen atum of the heteroaryl portion of the heteroaryleycloalkyl may also be optionally oxidized
lo the corresponding N-oxide. Exemplary heteroaryleycloalkyl includes 5,6,7,8- wetrahydroguinolinyl,
5,6,7,8-letra-hydroisoquinolyl, 5,6,7,8-tewahydroquinoxalinyl, 5,6.7,8- tewruhydroquinazolyl, 4,5,6,7-

wetrahydro-1H-benzimidazolyl, and 4,35,6,7-tetrahydrobenzoxazolyl

“Heteroarylheterveyelenyl™ meuns a tused heteroaryl and heterocyclenyl. Particulur
hetervarylheterocyclenyl is one wherein the heteroaryl thereot consists of about S 1o about 6 ring sois
and the heteracyclenyl consists of about 5 1o aboul 6 ring atoms. —\ heteroarylheterocyelenyl is bonded
through any utom of the heterocyelenyl thereof capable of such bonding. "The designation of the aza, oxa
or thio as a prefix before the heteroaryl or heterocyclenyl portion of the heteroarylheterocyclenyl defines
that at least 4 nitrogen, oxygen or sulfur atom is present, respeélivcl ¥, as a ning atom. ‘Lhe mitrogen atom
ofa hclcrc»érylauheterou yelenyl may be a ba;;ic nitrogen atom. The nivogen or sulfur atom of the
heleroary] or heterocyclenyl portion of the hetervarylheterocyclenyl may also be vptionally vxidized w
the .currcspondiu g N-oxide, S- oxide or 8,S-dioxide. Exemplury heteroarylheterocyclenyl includes 7.8-
dihydro[l,7]lmphlhyridinyl, 1,2-dihydro[2,7}-naphthyridinyl, 6,7-dihydro-3H -imidazo [4,5-¢|pyridy!,
i.2-dihydro-},5-naphthyridiny!, 1 ,2-dihydro-1,6-naphthyridinyl, 1,2-dihydro-1,7 -naphthyridinyl, 1.2-
dihydro-1 ,8-naphthyridiny], and 1,2-dihydro-2,6-naphthyridinyl.

“Heteroarylheterocyelyl” means a fused heteroaryl and heterocyclyl. Fanticular heteroarylheterocyclyl 15
one wherein the heteroary] thereof consists of about 5 10 about 6 ring atoms and the heterocyclyl consists
ot about 5 to about 6 ring atoms. A hetercarylheterocyelyl is bonded through any atom of the
heterocyelyl thercot capable of such bonding. The designation of the aza, oxa or thio as a prefix betore
the heteroary] or heterocyclyl portion of the fused heterourylheterocyelyl defines thut at least a nitrogen,
oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a fused
heteroarylheterocyelyl may be a basic nitrogen atum. The nitrogen or sulfur atom of the heteroaryl or
heterocyclyl portion of the heteroarylheterocyclyl may also be optionally oxidized 10 the corresponding
N-oxide, S-oxide or S,S-diuxide. Exemplary heteroarylhelcroéyclyl includes 2,3-dihydro-1H-pyrrol(3,4-
bquinolin-2-y1, 1,2,3 4-teirahydrobenz [b]( 1,7|naphthyridin-2-yl, 1,2,3.4-

tetrahydrobenz{L){ 1,6]naphthyridin-2-yl, l,2.3,4-teLra-hydro-9I~I_-pyrid0[3,4-b_’[indol-2 yi, 1,2,3,4-
tetrahydro-9H-pyridof4,3-b]indol-2yl, 2,3-dihydro-1 H-pyrrolof3,4-b Jindol-2-yl, 1H-2,3,4,5-
tetrshydroazepino[3,4-blindol-2-yl, 111-2,3,4,5-tetra-hydroazepino[4,3-blindol-3-yl, 1H-2,3,4,5-
tetrahydrouazepinu(4,5-blindol-2 yl, 5,6,7,8-tetra-hydro[ 1,7 ]naphthyridyl, 1,2,3,4-
tetrhydro(2,7Inaphthyridyl, 2,3-dihydrof(1 Adioxino|2,3-b]pyridyl, 2,3-dihydro-[1,4]diuxino(2,3-
blpyridyt, 3.4-dinydro-2H-1-oxu[4,6}diazanaphthulenyl, 4,5,6,7- tetruhydro-3H-imidazo[4,5-c|pyridyl,
6,7-dihydro[5,8)diazanaphthalenyl, 1,23 4-tetrahydro[1 .5]-naphthyridinyl, 1,2,3,4-
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tetrahydro[ t,6]naphthyridiny, 1,2,3 4-tetruhydro[1,7]naphthyridinyl, 1,2,3,4-
tetrahydro[ 1,8 naphthyridiny!, and 1,23 4-tetru-hydro|2,6)naphthyridinyl.

“Heterouryloxy” meuns heteroaryl-O- . Exemplary heteroaryloxy includes pyridyloxy.

“Heterpeyelenyl” means o non-aromaiic monocyclic or multicychic hydrocarbon ring system of about 3 10
about 10 carbon atoms, in which one or more of the carbon atoms in the ring system i1s/are hetero
¢lemeni(s) other than carbon, for example nitrogen, oxygen or sulfur atoms, and which contains at leust
one carbon-carbon double bond or carbun-nitrogen double bond. A particular non-aromatic ring system
includes about 5 to ubout 10 carbon atoms, and 1 1o 3 heteroatoms. More particular ring sizes ol rings of
ihe ring system include about 5 to about 6 ring atoms; and such particulur ring sizes are also referred L as
“lower™. The designation of the aza, oxa or thio as a prefix before hetérocyclenyl defines that at least a
nitrogen, oxygen or sullur atom is present, respectively, as a ring atom.  The nitrogen atom of a
heterocyclenyl may be a basic nitrogen utom. The nitrogen or sulfur atom ol the heterocyclenyl may ulsv
be optionally oxidized 10 the corresponding N-oxide, S-oxide or S,S-dioxide. Excmplary monocyelic
azaheterocyclenyl includes 1,23 4-tetrahydrohydropyridy!, 1,2-dihydropyridyl, 1,4-dihydropyridyl,
1,2,3,6-wetru-hydropyridyl, 1,4,5,6-tetrahydro- pyrimidine; 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, and
2-pyrazolinyl. Exemplary oxaheterocyclenyl includes 3 4-dihydro-2H-pyrun, dihydrofuranyl, and
Nuorodihydro-furanyl. An exemplary multicyclic oxaheterocyclenyl is 7-oxabicyclo|2.2.1Theptenyl.

Excmplary monocycelic thioheterocyclenyl includes dihydrothiophenyl and dihydrothiopyranyl.

“Heterocyelenyluryl” means o fused aryl and heterocyelenyl. Panticular heterocyclenyluryl is une wherein
the aryl thereof is phenyl and the heterocyeleny] consists of about 5 to about 6 ring atoms. A
heterocyclenyluryl is bonded through any atom of the aryl thereof cupable of such bonding. The
designation of the azs, oXa or thio as a prefix before heterocyclény] portion of the fused
hetcrocyclenylaryl defines that at least a nitrogen, uxygen or sulfur atom is present, respectively, as a ring
atom. The 'nitmgcn atom of a hetcrocyclenylaryl may be a basic nitrogen atom. The nitrogen or sulfur
atom of the heterocyclenyl portion of the heterocyclenylaryl mﬁy also Be opuonally oxidized to the
corresponding N-oxide, S-oxide or $,8-dioxide. Exemplary heterocyclenylaryl include 3H-indolinyl, 1H-
2-oxoquinolyl, 2H-l-oxoisoquinolyl, 1,2-di-hydroquinotinyl, 3,4-dihydroquinolinyl, 1,2-
dihydruisoquinolinyl; and 3,4-dihydrui'soquinulinyl.

“Heteroeyelenylheteroaryl” meuns 4 fused heteruuryl and heteroeyclenyd. Purticalur
heterocyelenytheteroaryl is one wherein the heteroaryl thereof consists o about 5 to about 6 ring atoms
and the heterocyclenyl c-onsjsts ot abuut 5 to about 6 ring atoms. A heterocyclenylheteroaryl is bonded
through any atom of the heweroaryl thereof capuble of such bonding. The designation of the aza, oxa or
thio us-a prefix before the heteroaryl or heterocyclenyl portion of the heterocyclenylheteroaryl define that
at leust a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of an
azaheterocyclen ylhctcroairyl may be a basic nitrogen atom. The nitrogcn or sulfur atom of the heterouryl
or heterocyclenyl portion of the hclérocyclcnylhetcroaryl may also be optionally oxidized o 1the

corresponding N-oxide, S-oxide or §,8-dioxide. Exemplary heterocyclenythcteroaryl includes 7.8-
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dibydro| L7 Jmaphthyriding, V,2-dihydro[2,7]-waphthyridingl, 6,7-dihydro-3H-imidazofd, 5-clpyridyl, 1,2-
tihydro-i, 3-naphthiyriding, L 2-hhydro-1 d-naphthyridinyl, 1 ,E—dihydm-],T-nup}lﬁu}ridiny], IJE-deydrn-
1,B-nuphehyridioyl and 1,2-dihydro-2,68-naphihynidimyl.

“Heterooyelyl” means a npn-aromuatic saturuted monoeyehe or multicyelic ring system of about 3 10
aboul L0 garbon atoms, in which one or more of the atoms in the ring system s/are heiero element{s)
other than carbon, for example nitrogen, oxyvgen or sulfur. A particular dig syswm containg ahout 3 to
about 10 curhon atems, and [rom | .IRD J hetercatoins. Parlicular ning sizes of the ring systen include
about 3 1o aboui 6 ring atoms; and sueh particular ring sizes are alse refermed W as “lower™. The
desiymation of the aza, oxa or hio us a prefix before heteroeyelyl define that at least u nilrogen, oxygen o
sullur wiam is present respectively as a ring gtom. The nitrogen atom of 4 hetcrocyelyl may be o basic
nitrogen atom. The nitrogen or sulfur atem of the heterocycly! may also be optivnally vxidized to the
corresponding N-oxide, S-oxide or 5,3-dioxide. Exemplary monocyelic heterocyelyl includes piperidyi,
pyrrolidinyl, piperazinyl, morpholinyl, thiomergholiny], thizzolidinyl, 1,3-dioxelanyl, 1,4-dioxunyl,

THFyl, wicshydrothiophenyl, and tetrahydrothiopyranyl,

“Heterooyelylury] ™ means o fused aryl and howerocyely . Parilsulur hewerocyolyluryl 1s one wherein the
aryl lhereot is phenyl und the heterocyelyl consists of about 5 to about 6 ring utoms. A heterocyelyluryl
iz bunded thmﬁgh uny atom of the uryl moiety thereof capable of such bonding. The designation of the
u%a, 0Xa or thiv as a ]Jrefm-bn:ﬂ'nre heterocyelyl portion of the heterocyclylaryl defines that at leust «
nitrogen, oxygen or sulfur awm s present, respectively, as a ring wtom. The nilrogen atom of a-
heteroeyclylaryl muy be a bayie nitrogen alon, The nitrogen or sulfur atem of the keterocyclyl porion of
th heterocyclylaryl may slso be optionally oxidized to the comesponding N-oxide, S-oxide or 5,5-
dioxide, Exerplary hcltr:myc'lyluryl includes induoliny, l,2,3,4—t<:tmhydmisoquinblim:, 1,2,3.4-
[ett'ﬂhi\-fdruqujnnline, 1J.-1-2,3-.dihydr'uisuindnl—ﬁ—'3-'11 and 2,3-dihydrobenz[ [isoindol-2-yl, wnd 1,2,3.4-

terrahydrobene] gl-isoquinolin-2 -yl

“Hewergcyelylhewruaryl” ineans o (used hetervagy] and heterocyclyl. Paziculur helerveyelylheterowryl is

one wherein the hetéorary! thereof consists of abous 3 to abow 6 ring atoms and the heteracyclyl consists

ol whout 5 o about 6 ring wems. A heteroeyelylhetervaryl is bonded through any atom of the heteroary!

thereol cupable of such honding, The designation of the aza, oxu of thio as a prefix before the heteroaryl
ot heterocyclyl portion of the heterocyelylheieroaryl defines that at least « nitrogen, oxygen or suitur
AN 5 presark. 1';'5p::ctively, usaring atom. The nitrogen atom of a heteragyelylheteroary] may be u
hasic nirogen atom.  The nitrogen or sulfur atom of the heteroaryl ur heterocyelyl porton of the
heterocyelylheteroary] may also be eptionally uxidized to the cormesponding MN-axide, S-uxide or 5.5-
dipxide, Exemplary heterovyelylheteroaryl includes Z,E—dihj,fdr:}-ll-l—pyrml[j.4—b]quinulin-2-j,fl, 1,2,3,4-
realiydrobenz [b][l,?]naphrhyri;irin-}yl, 1,2,3 4-tetrahydrebenz|b)| 1,6]naphthyridin-2-v], 1,2,3 4-tewra-
hydro-9H-pyrido(3,4-b]indol-2yl, 1,2.3 4-leirahydro-YH-pyrido[4,3-b)m dol-2yl, 2,3~dihydro-1H-
pyrro[u[} A Jindel-2-y1, 1H-2,3,4,5-tevihydroazepino 3,4-blindol-2-y], 1H-2,3 A 5getru-
hydmaxcpinn[#j-b]indoi—lyL 1H-2,3,4.5 wetrshydroazepino[4 5 -bjindol-2-y1; 5,6,7 b-tetra-

h ydm[.'l 7 maphthyridyl, 1,2,3 d-cirhydro[2, Tinaphibyridyl, 2,3-dibydref] 4]dioxine(2 3-blpyiidyl, 2,3-
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dihydro-] 1 dioxcinu| 2,3-b]pyridyl, 3,4-dihydre-2 F-l-oxa[d 6[diszanaptithalenyl, 4,5,6,7- tetrahydro-3 -
smuidazofd, S-opyridyl, 6,7-dihydrof$ 8]diazanaphthalenyl, 1,2,3 4-ltahydrof1,5}-naphthyridinyl,

12,3 4-tetruhydro[ 1 6]oaphthyridinyl, 1,2,3,4-wirahydro[ 1, 7Inaphthyridingd, 1,2,3,4-

tetrahydro| L, 8[naphthyndingl, and 1,2,3 4-tetra-hydro[2,6]naphthyridiny!. |

*Muilticyclic alkury‘l"lnwuns_u mulicyelic noy aysiem ihcl.uding at keuslone sromutie ring tused to at
feust une non-arotatic ring that may be saturated or unsaturated, and may also contain in the rmyg syseem
one or more hewerpatoms, sueh as nitrogen, oxygen ot suliur. Exemplary multicyelic alkary? includes
arvlevelnalkenyl, arvlevcluakyl, arylheterocyclenyl, urylheteracyelyl, cycln:iﬁlkcnylaryl, cyelaalkylaryl,
cycloalkenylhetervaryl, cyclualkylhetzroaryl, heteroaryicyeloalkenyl, hetevouryleyeioutkyl,
heterparylhewrocyelenyl, heteroaryihetervcyelyl, heterocyclenylaryl, thu.-m;;yc;h:ny]}lem'oat‘y!.,
heteroeyelyluryl) and heterocyel ylhclcmanjrl_ Pariicular multicyelic alkaryl groups are neyelie rings tat
include one arvmatic ring tused to one non-aromatic ring and that alse may centais in the ring system one

or more heteroaloms, such as nitrogen, OXYLED Or sulfur,
“aiene” includes human and other nuuemunals,

“Phirmaceatical ly aceeplable sules" refers to the nou-wsie, organic wnd organic seid additon salts, and
lase addition salts, of compounds of ihe presint invention. These salts may be prepured in yio: during the
[inal isolation and purification of the compounds or by separately reacting the purified compound in its
free base [orm with 4 suitsble organic or invrganic acid and iselating the sall thus formed. In some cases,
the compuunds themselyves ure capable of self-protonating busiz sites on the moleeule and forming un

internul amphoteric sall.

Exemplary ucid addition salts inelude the hydrobromide, hydrochloride, sulfale, bisulfare, phosphuie,
nitrate, scetate. oxalule, valerate, oleate, palmitate, stearate, laurate, borake, benzoate, lactate, phosphate,
waylare, ciirate, maleate, fumarate, suceindle, tartrate, naphthylate, mesylate, glucoheptonare,
lugiivbionate, sullymates, makonates, salicylates, propionates, methylene-bis-B-hydroxynaphthoates,
semtisates, isethionles, di-p-toluoyllarates, methanesylfonates, cthanesulfonates, benzenesulfonales,
p-tolugnesulfonates, vyelohexylsulfumates and laurylsulfonate salts. See, for example S.M. Berpe, etal.
"Pharmaceutical Salis," ). Pharm. Sci., 66, 1-19 (1977} that is incorporaed herein by reference, Dase
addition salts can wlso be prepared by separately reucting the purified compound in its acid form with a
suitable organic or inorganic base and iselating the salt thus formed. Base additim: salts include
phammaceutically ;wucpt:'able., meta) and amine sals. Suitable melal salts include the sodium, potusaium,
calcivm, barium, zine, magnesivm, and aluninum salts, A purﬁcu]ar base addition salvis sodiwn salkt or
polassium sall. Suitable inorganic basc addivion salts are prepared from metal bases which include
sodium hydride, sodium hydroxide, potassium hydroxide, calcinm hydroxide, aluminum bydroxde,
lithium hydroxide, magnesium hydroxide, and zine hydroxide. Suitable amine base addition salts are
prepared fram amines which have sutficient basicity Lo form a stuble salt, and parbeularly inelude thse
amines which are frequently used in medicina! chemistry because of their low toxieity and acceptability

lor medical use. Exemplary amine includes immonsa, ethylénediamine, N-inethyl-glucamine, ysine,
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urgining, ornithine, choline, N,N'- dibenzylahylensdiamne, chloroprocaine, diethanalanine, procaine, N-
benzylphienethylatuine, diethylamine, piperazine, ws(hydroxymelhyl)-uminumethine, '
tetramethylammeninn hydroxide, nethylamine, dibenzylamine, ephenamine, dehydroabienylamine, N-
ethylpiperidine, benzylaming, tetramethylammonium, tetraethylammonivm, methylamine,
dimathylamine, Irimeshylamine, ethylamine, basie amino acids, e.g., lysine and arginine, and

dicyclohexylamine.

*Salvate” means o phiysical wssociaton of v compound of the present invention with one or mwwe solvent
molecules. This physicul association includes hydrogen bonding. 1n certain instances, the solvaie will be
cupable of isolation, fior example when one or more selvens molecules are incorporated in the crystal
lattice uf the crystalline solid, "Solvate” encompasses buth solution-phase and insaluble solvates.

Purticular solvates include hydrates, ethunalates, and methanolates,
Particular Embedimears of the Inveintian

One particular embodiment of the invention 1s a compound of formula (1) wheren R is phenyl, five or
six membered heteroaryl, or (C5-Col-cyeloalkyl, each of which is optionally substituted by halo, (C-Cy)-
alkyd, bydroxy, {C,-Cy)-alkoxy, (Ci-Cu)-haloalkyl of (C-Cu)-haloalkoxy, or 4 hydrate, sotvate or N-oxide

thereol, or & pharmaceutically acceptahle salt thereot,

Anuther particular embodiment of the itvention is 4 compound of formula () wherein R' is phenyl or five
or six membered heteroaryl, each of which s opuenally substituted by hale, (C-Cg)-alkyl, hydroxy, {C-
€ )-alkoxy, (C-C,)-haloalkyl or (C;-C,)-haloalkoxy, or 4 hydrate, solvate or N-oxide thereot, or a

phurmaceutically acceptabie salt thereol.

Another particilar embodiment ot the invention i3 u compound of formuls (1) wherein R' iz phenyl or [ve
or six membered heteroaryl, each of which is optionally substitured by halo, (Cy-Cgl-alkvl, hydroxy, (C-
Cﬁ)'-al]lm;si},'d (C-Cy)-haloalkyl or (C,-C,)-haloalkoxy, ot a hydrate, solvate ar Nau;idr-: thereof, or a
phurmaceutically weeeprabde suli thereol, provide that when R' is phenyl or six membered hetercaryl, then

it is only aptionally substituted ar the ortho or mela position.

Another particular vinbodiment of the invernion i3 a compound of forrula (1) wherein I’ is phenyl,
pyridyl, thiazolyl, imidazolyl or oxediazolyl, sach of whivh is aptionally substituted by halo, (Ch-Col-
afleyd, hydroxy, (€ -Col-atkoxy, (C;-Ca)-haloalkyl or (Cy-Cy)-baloalkoxy, or a hydrate, solvate or N-oxide

thereof, or & phamaceutically acceptatle sait thereok,

Another patticelur embodiment of the invention is 4 compound of formula (1} wherein B! is phenyl or
pyridyl, each of which is uplivnally substituted al the ortho or meta position by halo, (C-Cgl-ulkyl,
hydroxy, {C)-Cyl-alkoxy, {C-Ca)-haloalkyl or (C-Ca)-haloalkoxy, ur a hydrate, solvate or N-oxide

thereef, of a pharmuceutically acceptable salt thereot.
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Anvther particular embodiment of the mvention 15 a compoeund of formulg (1) whercin RY is phepyl
oplivnally substituted by halo, {C-Cg-alkyl, hydroxy, (C-Cy)-alkexy, (C=C)-haloalkyl or (G -Cy)-

haloulkoxy, or a hydrate, solvaie or N-oxide thereof, ora phaimaceutically scceptable salt thereol

Antther particular embodiment of the invention is « compound of formula (1) wherein RY is phenyl
optionally substinued at the ortho or meta position by halo, (C-Coralkyl, hydrory, (C-Cay-alkoxy, (C)-
Cyl-hloslky] or (C,-Ci)y-haloalkoxy, or a hydraie, solvaie or N-uxide thereof, or a pharmaceuticaliy

acceptable salt thereok

Another particular embodiment of the invention i s compound ol formula (1) wherein B' i phenyl
optionally substiluied by hale, or a hydrate, solvate or N-oxide thereol, or a phurmaceutically aceeprable

salt thereof.

Anulher purticulat embadiment of the invention is 1 compound of Formuala (1) wherein R’ is phenyl
opticnally substituted at the ortho or meia position by hale, or 4 hydrate, solvate or N-axice thercof, ur a

phurmaceutically acceptable salt thereot

Anuther particular embodiment of the invention is 4 compuund of formula (1) wherein R' is 2-
Huorophenyl or 3-NTuorophenyl, or a hydrate, solvate or N-oxide thereof, or a pharmaceurtically aveeptuble

sult thereot,

Another particular embodiment of the rovention 18 a compound of formula {T) wherein R is hydropen, ur

4 hydrate, solvate or N-oxide thereal, or @ pharmuccutically aceeptable salt thercof,

Another puriicular embodiment of the invention is a compoeund of fonmula (1) wherein R is methyl, or a

hydrate, solvale or N-oxide therenf, or a phartnaceutically acceptable salt thereot.

Another particulur vmbodiment of the invention is & compound of formula (1) wherein L' i3 2 bond, or a

hvdrate, solvare or N-oxide thereol, or o pharmuceutivally aceeptable sult thereof,

. - - - . . L . 1. - -
Anuther particalur embodiment of the wvention 18 8 compound of tormuola (1} wherein L7 i3 (- -

alkylene, or a hydrate, solvate or N-oxide thereot, or a phannaccutivally aceeptable salt thercof,

Apother particular cribodiment of the Invention is a carpound of forroula (T) wherein T. s —CHig-, or

hydrate, solvate or N-oxide thereal, or a pharmaceunically acceptable salt thereof,

Adtather purticelar erboditrent of the vention (s & compound of tormula (1 wherein:
B'is  oycloalkyl, cycloalkenyl, aryl, hewerouryl, heterocyclyl, hewroeyeleayl, or multieyelic alkaryl,
cuch of which is opticoally substituted by: '
aeyl, uyano, mitre, hulo, hydroxy, carboxy, amidin,

REO-C(=)-C=N-0RY- Y YN, ¥ Y N-C(=00-, Y'Y N0 =030, ¥ YV N-50;-,
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R7-50,-NR®-, R7-C(=0) NR™, Y 'Y NAC,-Ca)-alkylene-8O-(C,-C-alkylene-, or
alkyl, alkenvl, alk};‘n}-‘], alkoay, alkoxyeurbonyl, alkylthio, alkylsuifinyl, or alloylsultion ],
each of which is optionully su bst:ilyled by:
halo, alkoxy, halﬁﬂlknxy, hydrexy, carboxy, alkosycarbonyl, -P(=0)-{alkoxy),,
YN, Y'Y N-50;-, R-80,-NR™,
aryl or heteroaryl, each of which is nptipha]ly substituted by alkyl, halo,
haluu_llkylj alkoxy, hudowlkoxy, hydroay, amine, alkylaming,
dialkylamino, carboxy, or alkaongycarbony], or
hereroevelyl or arylheterocyelyl, each of which 1 optionally substituled by uxo
or ulkyl, or '
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heterowrylony, or heterauyelyl, each of which
is optionalby substituted by alkyl, haloalkyl, halo, alkaxy, haloulkoxy, hydroxy,
carboxy, alkoxyearbonyl, -P(=0)-{alkoxy), Y'Y N-, or ¥'¥?N-80,-, and
when R® (s eyeloalkyl, cyeloalkenyl, heterocyelyl, heterocyclenyl or multicyelic alkaryl, it is also
optionally substiluted by oxe, '

or a hydrate, solvate or Neoxide thereof, ora pharmaceutically acceptable salt thereof.

Another particular emb-:;n:lim.em of the invention is a compound of formula (i) wherein B is phenyl,
pyridyl, thiazolyl, irriir.‘lazalyl, oxadiazolyl, pyrimidingyl, ihiophenyl, oxazolyl, cyeloalkyl, benzooxuwzolyl,
1,2 d-thiadiazolyl, 1,3 4-thizdiazolyl, weirshydropyranyl, piperidinyl, furanyl, benzo| 1,3]dioxolyl,
benzothiazolyl, 'irnid-a:‘f.o]i‘dinyl, indazolyl, benzoimidazolyl, indol ¥l, benzofutunyl, or 1,3-hhvdro-
benzofcJisvthizzalvl, each of which ig.nptimmlly substituted by:
acyl, cyano, mitro, halg, hydroxy, carboxy, amidine,
RQ-C(=0)-C(=N-ORH- Y 'Y N-, Y¥N-C{=0}-, Y'Y N-C(=0}-0-, ¥Y'¥'N-80,-,
B7-80,-NR"-, R7-C(=0)-NK®-, Y'Y*N-(C,-Cylalkylene-50,-(C,-Cy)-alkylenc-, or
alkyl, alkenyi, alloynyl, alkoxy, :llkm_}ra:u:rbunlyl, alkylthio, allylsultinyl, or alkylsultonyl, cach of
which is oplionally substituted by: ,
- hale, alkoxy, haloalkoxy, hydresy, carboxy, alkoxyearbonyl, -P(=0)-(alkuzy):, Y'YIN-,
YIY*N-80;-, R 80,-NE-,
aryl or hctémary!, each of which 1s vptionally substituted by alkyl, halo, haloalkyl,
ulkoxy, hénl{::x.ll:c-:-:'_yr= hydroxy, aming, al]-:ylamilno, dialkﬂaminﬂ, carboxy, or
alkoxyearbonyl, or
buereroe yely | or arylheteroeyelyl, sach of which is optionally substiluted by oxo or alkyl,
uI
uryl, heteroaryl, aroyl, heteroarayl, arvloxy, heteroarytoxy, or heterocyelyl, cach of which is
optionally substituted by alkyl, halealkyl, halo, alkoxy, haloulkoxy, hydraxy, carboxy,
alkoxycarbonyl, -P(=03-(alkoxy):, Y'Y°N-, or Y'Y*N-80;-, and
when R is cveloullyl, wirahydropyranyl, piperidinyl, imidazolidinyl, or 1,3-ihydro-
benzofc |isethiazalyl, it 1s also optionally substituted bj;.' ORE,

ot 4 hydrate, solvate or N-oxide thereof, or o phannaceutically acceptuble sult thirvof.
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Anuther pa_i‘ticulnr embodiment of the invention is a sompound of formola ()} wherein:
R is phenyl, pyridyl, thiazolyl, imuduzolyl, oxodiazolyl, p}'rinﬁdinyl? ti‘linphl:nyl, oxazolyl, eycloalkyl, |
benzooxazalyl, 1,2 dthiadiszolyl, 1,3.4-thiadiazoly], iewahydropyranyl, piperidiny, furanyl,
benzo[1,3]dioxoly], henzothiazolyl, irn_id;-izt}lidinyL indazolyl, benzoimidazolyl, indul}'.]? benzoturanyl, vt
l,3—L1ihydm-bcnzo[u]isuthiuzc-lyl, each of which 15 aplienally substituted by: .
nitre, hale, hydroxy, carboxy, amidine, RIO-C(=0)-C(=N-OR"- ¥'¥VN-, Y'Y N-C(=0)-,
¥ Y IN-50; -, RE-80,-NR-, R-C{=01-NR - alkoxy, alkoxycarbonyl, alkylthin, allylsulfonyl,
aryl, heteroaryl, ar . '
alkyl optionally substituled by:
halo, curboxy, alkoxycarbonyl, aryl or hewrouryl, -P(=00{ulkoxy),, ¥'¥Y*N-,
Y'Y NS0y, B-S0,-NR, ur
heteroeyslyl or urylhuteruﬁyclyl, guch of which is aptionally substiluied by vxo, or
heteroe yelyl -.Jpli.unully substituted by Y'Y’N-, and A '
when B is eyeloalkyl, I;crrahyciropﬁan}'l._ piperidinyl, imidazalidinyl, or 1,3-dihydro-
benzo|e|isothinzolyl, w13 alse oplionally substiluled by oxo; md
Y and Y* are e1ch independently hydrogen, cycloallyl, or allyl optionally substiwied by hydroxy,
alkexy, amnino, alkylaomoo, diallkylumine, heleroaryl, or hctﬁrc}:;ycl}'i optionally substituted by alkyl,

or a hydrate, solvate ar N-oxide thereof, or a pharmaceutically aceeptuble salt thereoll '

Another particular embodiment of the inventian is a compound of formuly (1 wherein K’ is phenyl
optionally substituted Ty -
acyl, eyano, nitrg, halo, ydroxy, carbexy, amidino,
RI0-C(=0)-Ci=N-0R*- Y Y’ N-, Y'Y*N-C(=0)-, ¥ 'V’ N-C(=0)-C-, Y'Y’ N-30,-,
RE-80,-NR™, [7-C(=0}-NR®-, Y "¥N-(C,-C,)-alkylene-$0,-(C,-Co-alkylene-, or
alkyl, alkenyl, allynyl, atkoxy, zlkoxycarbonyl, alkylﬂﬁﬂ,-alkylsﬁlﬁnyl, or allylsulfonyl, each of
which is opuonually substituted by
hule, alkoxy, huloalkory, hydrosy, curbuxy, alkoxycarbonyl, -2{(=0)~(alkoxy ), Y YN,
¥ Y2N-S0,-, R7-805-NR'-, |
arvl ar hetervaryl, each of which is oplionally substited by alkyl, halo, haloalkyl,
| aikdx}rp haloalkoxy, hydroxy, aininu, alkylamino, dialkylamino, carboxy, or '
ulkﬁmycarbunyl, ot
heteracyelyl or aryiheterocyelyl, euch af’ which is optionally substituted hy oxe or alkyl,
ur . -
arvl. heteroaryl, aruyl, heterouroyl, uryloay, henerouryloxy, or wwerocyel j-ls cach wf which is
optionally substituied by alkyl, haloallyl, hale, alkexy, haloalkoxy. bydroxy, carboxy,
alkoxvearbonyl, -P(=0){alkoxyls. Y'Y 'N-, or Y Y'N-50-, '

or o hydrate, aolvate or W-oxide thereof, or a pharmaceuticully aceeptable salt therzof.

Anuther purticulur cawbodinent of the tvention is o compound of formula (1) whereiwn:
17 is phenyl aptionatly substiluted by:
nitro, halo, hydroxy, curboxy, amidine, RIO-Cr=0-C=N-0OR™)- ¥ 'Y N-, Y Y N-C{=(1)-,
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YYPN-80-, RES0,-NR", R-C=01NR, alkoxy, alkosycarbunyl, alkylthio, alkylsulfony,
aryl. heteroaryl, ur
alkyl optionally substimuted by:
hale, UHI'BUK}’; alkoxyearbonyl, aryl or lllﬁtﬂf{)ﬂi'}'], P(=0)(ulkoxy),, Y'VN-,
¥ Y IN-804-, RT-SONR, or
heterosyelyl or arylheterocyelyl, such ol which is optionally substitted by o, or
h:tn‘:ruuytlyl- opticnally substimted by Y'¥2N-, and -
y'und ¥ are each independently hydrogen, eycloalkyl, or alkyl optionally substituted by hydroxy,
alkoxy, amina, allylamino, dialkylamino, hetercaryl, or heteroeyclyl optionally subsliluted byalkyi,

or & hydrate, solvate o1 N-axide thereof, or a phamiceutically acceptable salt thereof

Anotier pacticwlar embodiment of the invendon is a compound ol formula (U whereio R¥ is phenyl
aplonally substitued by: .

YIYIN-S0,-, R7-80:-NR", alkylsulfonyl, or

alkeyl substituted by ¥ Y'N-S0,-, R7-80,-NRY-,

or a hydrate, solvate or N-gxide thereof, or a phammaceuucally accepiable salt thereof,

Adother particular embodiment of the invenon 1s & cumpound of fermula (1) whergine
1?15 pheny) optionally substituted by
YYIN-90,-, B-S0,-NR™, alkylsulfonyl, or
ulkyl substituted by Y'Y*N-80:-, R*-80,-NR®; and
Y and ¥ are each independendy hydrogen, cyeloulkyl, or alkyl eptivnally substituted by hydroxy,
alkoxy, amine, alkylemine, dizlkylumine, heteroaryl, o heterocyelyl upriorﬁllly substituted by alloyl,

or a hydrate, solvate or N-oxide thereof, or 2 pharmaceutically acceptable salt thereot.

Another particular embodiment of the invention is a vonpound of formula (1), which is
2-Phenyl-pyrimidine-3-carboxaylic seid beneylanide

2-Pyridin-4-yl-pyrimidine-3-carboxylic acid phenylamide,
2-Pyridin-3-yl-pyrimiding-3-carboxylic acid phenylamide,
2-Pyridin-2-yvi-pyrindme-3-carboxylic ac1d phenylamide,
2-{3-Fiuum—plwnyl]l—pyri_midinl:--S-Garhmylic acid phenylamide,
2-{4-Fluoro-pheny!)-pyrimidine-5-carboxylic acid phenylamide,
2-(2-Fluoro-pheny-pyrimidine-5-curbox ylic acid phenylanmide,
2-Phenyl-pyrimidine-3-carboxylic acid {2,2-dioxo-2 3-dibydro-1H-2lamda* 6% -benzolclisothiazal-3-¥1)-
arride, )

2-Phenyi-pyrimidine-$-carboaylic scid [1-(FH-imidazol-2-ylmethyl -piperidin-d -yl -amde,
2-Phenyl-pyrimidine-5-carboxylic acid (6-dimethylamino-pyridin-3-ylmethyl)-amide,
2-Phenyl-pyrimidine-S-carboxylic acid [2-(2-pymrolidin-1-yl-ethyl)-benzooxazol-6-y1]-amide,
2-Phenyl-pyrimidine-S-carboxylic acid 4-sulTamoyl-bererylamide, .
2-Phenyl-pyrimidine-5-curboxylic agid [2-{4-sultamoyl-phenyl}-ethyi]-umide,

TRY-2-Phenyi-pyrimidine-5 vurboxylic acid [4-(2-oxo-oxazoli din~d-ylmethy)-phenyl |-amide,
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2-Phenyl-pyrimidine-5-carboxylic acid (6-acetylamino-pyndin-3-yl)-anide,
Z-Phenyl-pyriﬁlidim‘:-S -carboxylic acid (3-carbamoyl-phenyl)-amide,
2-Phenyl-pyrimidine-3-carboxylic acid (3-methylcarbamoyl-phenyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic ucid (4-hydroxy-cyclohexyl)-amide,
4-methyl-2-{(2-phenyl-pyrimidin-5-carbonyl}-amino]-thiazole-5-carboxylic acid ethyl ester,
{2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-yl } -acetic acid ethyl ester,
4-me[hyl-2-[(2-phenyl-pyrimidin-S—carbonyl)-amiﬁu]-thiazole—S-curboxylic acid,
{2-[(2-phenyl-pyrinudine-5-carbonyl)-amino]-thiazol-4-yl} -acetic aad,
2-Phenyl-pyrimudine-5-carboxylic acid 4-methylsultamoyl-benzylamide,
2-Phenyl-pyrimidine-5-carboxylic acid 4-dimethylsulfamoyl-benzylamide, ‘
2-Phenyl-pyrimidine-5-carboxylic acid (3.5-difluoro-phenyl)-amide,
2-Phenyl-pyrimidine-3-carboxylic acid pyridin-2-ylamide,

2-Phenyl-pyrimmdine-3-carboxylic acid thiazol-2-ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid (3-sulfamoyl-phenyly-anide,
2-Phenyl-pyrimidine-3-carboxylic acid (2-oxo-1 2-dihydro-pynnudin-d-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (4-sulfamoyl-phenyl)-anﬁdc,

2-Phenyl-pyrimidiné-S -cirboxylic acid pyrimidin-4-ylamide, A
2-Phenyl-pyrimidine-5-carboxylic acid (1-pyridin-3-ylmethyl-piperidin-4-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [2-(2-0xu-imiduzolidin-l-S'l)-ethyl] -émidc,
2-Phenyl-pyrimidine-5-carboxylic acid [2-(1H-imiduzol-4-yl)-¢thyl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyi)-amide,
2-Phenyl-pynimidine-5-carboxylic acid (3-wriflworomethyl-phenyl)-amide,
2-l’hcnyl-pyrimidine-S-cérbo.\'yiic acid (2H-pyrazol-3-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (1-methyl-piperidin-4-yl)-umide,
2-Phenyl-pyrimidine-5-carboxylic acid pyrimidin-2-ylamide,
2-(3,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,
2-(2,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,
2-(4-difluorophenyl)-4-methylpyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-(2-pyridyl)-pyrimidine-3-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-(3-pyridyl)-4-methyl-pyrimidine-5-carboxylic acid-3-methylsulfumoyl-benzylamide,

2-(3-F iuom-phenyl)-pyrimidine-S-carboxylic acid 3-ethylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-ethoxy-ethylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-propylsullamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclopropylsultamoyl-benzylamide, -
2-(3-F luorol—phenyl)-pyrimidine-ﬁ-czu‘boxylic acid 3-(3-hydroxy-propylsultamoyl}-benzylannde,
2-(3-Fluoro-phenyl)-pyrimidine-5 -carboxylic acid 3-(2-111ethoxy-ethylsu]famoyl)-bcnzyhmide,
2-(3-Fluoro-pheny!)-pyrimidine-5-carboxylic acid 3-(3-methoxy-propylsulfamoyl)-benzytamide,
2-(3-Fluoro-phenyl)-pyrimidine-5 -carboxylic acid 3-(4-methoxy-butylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclohexylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyt)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-1,1-dimethyl-ethylsulfamoyt)-

henzylannde,
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2-(3-Fluoro-phenyl)-pyrimidine-5S-carboxylic acid 3-sulfamoyl-benzylamde,
2-(3—F]uoro—phenyl)—pyrimidine-S-carbo.;&)-'lic acid 3-(2-morphol-4-yl-ethylsullamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-piperidin-1-yl-ethylsulfamoyl}-benzylumide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-2-(1 -methyl-pyrrolidin—Z-yl)-elhylsulfmnbyl]-
benzylaumide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(1-ethyl-pyrrolidin-2-ylmethyl)-sulfamoyl]-
benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylhic acid 3-[2-(1H-imiduzol-4-yl)-ethylsultamoyl |-benzylamide,
2'(3-Flu0r6-phcnyl)-pyriAmidil_le-S-carboxylic acid 3-[3-(2-methyl-piperidin-1-yl)-propylsultamoyli-
benzylamide, '

2-(3-Fluoro-phcnyl)-pyrimidine-S-carbol.\:ylic acid 3-(3-pyrrolidin-1-yl-propylsul fumoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-dimethylumino-ethylsulfamoyi)-benzylanude,
2-(3-Fluom-phenyl)-byrimidinc-S-carboxylic acid 3-(2-dicthylamino-ethylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-dimethylumine-2.2-dimethyl-propylsulfamoyl)-
benzylumde,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(5-dimethylamino-pentylsulfaioyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid 3-(2-diisopropylamino-ethylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-4-mcthyl-pyrimidine-5-carboxylic acid 3-(methanesulfonylamino-methyl)-
beneylumide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-[(propune-2-sulfonylamino)-methyl]-
benzylunude, l ‘
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbuxylic acid 3-methylsul tamoylmethyl-benzylamide,
2-(3-Fluoro-phenyt)-d4-methyl-pyrimidine-5-carboxylic acid 3-(isopropylsulfamoyl-methyl)-benzylamide,
2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid.3-(methanesull'unylumino-mcthyl)-benzy]arnidc,
2-(3-Fluoro-phenyl)- pyrimidine-S-.carboxylic acid 3-[(propanc-2-sulfonylamino)-methyl)-benzylamide,
2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-methylsulfamoylmethyl-benzylamide,
2-(3-Fluoro-phenyl)- pyrimidinc-S-curboxylic acid 3-(isopropylsulfamoyl-mcthyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methanesulfonylamino-pyridin-4-ylmethyl)-amide,
2-(5-Muthyl-[1,2,4 oxadiazole-3-yl)-pyrimidine-3-carboxylic acid (tetrahydro-pyran-4-yl)-amide,
2-(5-Methyl-[1 2.4 |oxadiazole-3-yl)-pyrimidine-3-carboxylic acid 4 —sulfamoyl-benzeneamide,
2-(5-Methyl-[1,2,4]oxadiazol-3-yl)-pyrimidine-5-curboxylic acid (3-phenyl-[1,2,4]thiadiazol-5-y1)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(morpholine-4-sulfonyl)-benzylamide,
2-Pheny—pyrinﬁdine-S—carboxy] 1c acid 3,4-d1:mcl.hoxyl-benzylamide, '
2-Pheny-pyrimidine-5-carboxylic acid (2-benzof !,3]dioxol-53-yl-cthyl}-umide,
2-Pheny-pyrimidine-5-carboxylic acid (1H-indazol-5-yl)-amide,

2-Phenyl-pyrimidine-3-carboxylic acid 4-[1,2,3Jthiadiazol-5-yl)-benzylamide,
2-(3-Fluoro-phenyl)-d-methyl-pyrimidine-5 -carboxylic acid 3-methylsulfamoyl-benzylurmide,
4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,
2-Pheny-pyrimidine-S-carboxylic acid 4-morpholin-d-ylbenzylamide,
6-|(2-Phenyl-pyrimidin-5-carbonyl)-amino}- | H-benzoimidazole-2-carboxylic acid methyl ester,

G-[(2-Phenyl-pyrimidin-5-carbonyl)-amino]- | H-benzoimidazole-2-carboxylic aeid,
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2-Pheny-pyrimidine-3-carboxylic acid {benzofuran-5-ylmethyl)-amide,
2-Pheny-pyrimidine-5-carboxylic acid 4-methanesultonylumino-benzylamide,
2-Pheny-pynmidine-3-carboxylic acid 4-carbamoyl-benzylamde,
2-Pheny-pyrimidine-3-carboxylic acid 3-(2-hydroxy-cthylsutfamoyl}-benzylumide,
2-Pheny-pyrimidine-5-carboxylc acid 4-(morpholin—4-su‘lfonyl)-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid [2-(2-amino-4-methyl-thiazol-5-y1)-¢thyl}-amde,
2-(3-Fluoro-phenyl)-pyrinidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,

{4- {[(2-Phenyl-pyrimdine-5-carbonyl)-amino]-benzyl } -phosphonic acid diethyl cster,
{4-](2-Phenyl-pyrimidine-5-carbonyl)-amino]-butyl)-phosphonic acid diethyl ester,
{4-[(2-Phcnyl-pyrimidinc-:’u-carbony])-amino]-ethyl)-phosphonic' acid dicthyl ester,
{l’henyl-[(i-phen)-'l-pyrifnidine-5-carbonyl)-amino]-methyl)-phosphonic acid diethy| ester,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-mcthanesulfbnyl)$cnzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (1-methanesulfonyl-pipendin-3-ylmethyl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid (1 -duncthanesulfamoyl-piperidin-3-ylmethyl)-amide,
2-(Phenyl)-pyrimidine-5-carboxylic ac.id 3-methancsulfonylamino-benzylamde,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-aCclylsulfanu’;yl-bcnzylamidc,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-oxo-piperiazine-1-sulfonyl)-benzylamide,
2-Pheny-pyrimidine-5-carboxyhic acid t2-sult'amoyl-ethyl)-amidc,
2-Pheny-pyrimidine-5-carboxylic acid (2-dimethylsulfamoyl-ethyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-phenyl-[1.2.4]thiadiazol-5-y1)-amide,
4-Methy|—2-ph.cnyl-pyrimidinc-S-carboxylic acid (3-phenyl-[1,2,4]thiadiazol-5-yl)-amide
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (3-phenyl-(1,2 4]thiadiazol-5-yl)amide,

2-(3-F luoro-phcnyl)-pyri'midine-S-carboxylic acid (tcruhydro-pyran-4-yl)-amide,
2-Cyclohcxyl—pyrimidinc-S-carboxylic acid phenylamide,

2-Phenyl-pyrimidine-5-carboxylic acid 3-amino-benzylamude,
2-(3-Pyridyl)-pyrimidine-53-carboxylic acid-3-metﬁylsulfamoyl-heuzy]amide,
2-Pyruzol-1-yl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylumide,
2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid (tclrahyd'ro-pyran-4-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (thiophen-2-ylmethyl)-amide,
2-Phcnyl-pyrimidi'ne-S-curboxylic acid (d4-methyl-oxazol-2-yl)-amide,
Methoxyimino-{2-[(2-phenyl-pyrimidine-5-carbonyl)-umino]-thiazol-4-yl } -acctic acid ethyl esier,
2-Phenyl-pyrimidine-5-carboxylic acid (5-methylsulfanyl-[1,3,4]thiadiazol-2-y1)-amide,
2-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzothiazole-5-curboxylic acid ethyl ester,
(R)-2-Phenyl-pyrimidine-5-carboxylic acid (1-phenyl-cthyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [3-(1H-tetruzol-5-yl)-phenyl}-amide,
2-Phenyl-pyrimidine-3-carboxylic acid (1-carbamimidoyl-piperidin-4-ylmethyl)-amide,
5-[(2-Phenyl-pyrimidine-3-carbonyl)}-amino]-1H-indole-3-carboxylic #cid amide,
2-Phenyl-pyrimidine-5-carboxylic dcid [3-(2-amin0-thiazol-4-yl);ﬁ11cr!)*l]-altlidc,
Z-I’henyl-p);ri:nidinc-s -carboxylic acid {4-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-cthyl]-thiazol-2-yl} -

anmide,
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2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid [2-(pyrrulidinc- 1-sulfonyl)-ethyl]-amide,
[3-({[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino } -methyl)-benzyl]-carbamic acid tert-
butyl cster,

2-(3-Fluoro-phenyl)-pyrimidine-3-carbox ylic acid '3-[(pyricli.n-?.-ylmcthyl)-sulfalnoylj-bcnzylnmidc,
2-(3-Fleoro-phenyl)-pyrimidine-5 -carboxy]ic acid 3-(3-hy.droxy-2,2-dimethyl-propylsulfamoyl}-
benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-2-methyl-propylsulfamoyl)-
benzylumide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[{wurahydro-pyran-4-ylmethyl)-sulfamoyl]-
benzylamide, |

2-(3-Fluoro-phenyl)-pyrimidine-5S-carboxylic acid 3-{(4-hydroxy-butylsuitamoyl)-benzylamide,
2-(3-Fluoro-phenyly-pyrimidine-3-carboxylic acid 3-[2-(2-hydroxy-ethoxy)-cthylsulfumoyl]-
benzylumide, :

2-(3-Fthl‘Oﬁ)hunyl)-pyrimidine—ﬁ-carboxylic acid 3-[(tetruhydro-furan-2-ylmethyl)-suliumoyl |-
benzylamide, '

2-(3-Fluvro-phenyl)-pyrimidine-5-carboxylic actd 3-1sobutylsullumoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5S-carboxylic acid (3-isopropylsultamoyl-pyridin-3-ylmethyl)-amde,
2-(3-F luoro-phcny‘l);pyrimidine-S-C&rboxyliC acid (5-methylsulfamoyl-pyridin-3 -ylmethyl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid (2-methylsulfumoyl-pyridin-4-ylmethyl)-amide,
2;(3-FIunro-phenyl)—4-muthy]-pyrimidine-S-carbuxylic acid (2-methylsulfaﬁmyl-pyridin-4-yhnethyl)-
amide, or

2-(3-Fluorv-phenyl}-4-methyl-pyrimidine-5-carboxylic acid (S-isopropylsultamoyl-pyridin-3-ylmethyl)-
amude,

or a hydrate, solvate or N-oxide thereof, or a phurmaceutically acceptable sult thereol.

The present invention also includes within its scope a phurmaceutical composition comprising a
pharmaceutically effective amount of a compound of the invention, in admixture with a pharmaceuticully

acceptable carrier.

Compounds of the present invention are PGDS inhubitors and thus, are useful for treating allergic andfor
inflamniurory disorders, particularly disorders such as allergic rhinitis, asthma and/or ¢hronic obsiructive
pulmonary disease (COPD).

Accordingly, another aspect o the invention herein is dirceted to a method of treating a patient sultering
from allergic rhinitis and/or asthma comprising administering to the patient a pharmaccutically effective

amount of compound of formula (1).

References herein directed 1o treating should be understood to include prophylactic therapy 1o inhibit
PGDS, as well as to treat an established acute or chronic or physiological conditions associated with
PGDS to essentially cure a patient. suffering therefrom, or ameliorate the physiological conditions

associated therewith. Physiological conditions discussed herein include some, but not ali, of the possible

91
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clinical situations where an anti- allergic rhinitis andfor asthma treatment is warranted. Those

experiencedn this ficld are well aware of the circumstances requiring treatment.

In pracuice, the compound of the present invention may be administered in pharmaceutically acceptable
dosage form to humans and other mammals by topical or systemic administration, including oral,
wnhalanonal, rectal, nasal, buccal, sublingual, vaginal, colonic, parenteral (including subcutaneous,
intramuscular, intravenous, intradermal, intrathecal and epidural), intracisternal and intrapenitonesl, 1t
will be uppreciated that the particular route may vary with for example the physiological condition of the

recipient.

"Pharmaceutically acceplable dosuge forms” refers 1 dosage forms of the compound of the invention, und
includes, for example, blets, dragées, powders, elixirs, syrups, liquid preparations, including
suspensions, sprays, inhalants tablets, lozenges, emulsions, solutions, granules, capsules and
suppositories, as well as liquid preparations for injections, including liposome preparations. Techniques
and formulations gencrally may be found in Remington's Pharmaceutical Scicnces, Mack Publishing Co.,‘

Easton, PA, lawest edition.

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

form of a pharmaceutical compuosition.

Pharmaceutically ucceptable carriers inctude at least une component selected from the group comprising
pharmaceutically acceplable carriers, diluents, coatings, adjuvants, excipients, or vehicles, such s
preserving égents, fillers, disintegrating agents, wetling agents, emulsitying agents, cmuision smbilizi ng
agents, suspending agents, isotonic agents, sweetening agents, flavoring agents, perfuming agents,
coloring agents, antibaclerial agents, antifungal agents, 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 ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacunth,

or mixtures of these substances.

Exemplary untibacterial and antilungal 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 ubsorption include aluminum monostearate and gelatin.

Exemplary adsorption promating agents to enhance absorpiion include dimethyl sulfoxide and related

analogs.
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Exemplary diluents, solvents, vehicles, solubilizing agents, emulsitiers and emulsion stabilizers, include
water, chloroform, sucrose, cthanol, isopropyl aleohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
tetrahydrofuriuryl alcohol, benzyl benzoate, polyols, propylene glycol, 1,3-butylene glycol, glycerol,
polyethylene glyeols, dimethylformamide, Tween® 60, Span® 60, cetosteary] alcohol, myristyl alcohol,
glyceryl mono-stearate and sodium lauryl sulfate, fatty acid esters of sorbitan, vegetable oils (such as
cottonseed oil, groundnut o1l, olive oil, castor oil and sesame oil) and injectable organic esters such as

ethyl vleate, and the like, or suntable mixtures of these substances.

Exemplary excipients include lactose, milk sugar, sodium citrate, culcium carbonate and dicalcium

phosphate.
Exemplary disintegrating agents include starch, alginic acids and certain complex silicates.

Exemplary lubricants include magnesium stearate, sodium lauryl sulfate, tale, as well as high molecular

weight polyethylene glycols.

The chaice of phurmuceutical acceptuble carner is generally determined i accordance with the chemical
properties of the active compound such as solubility, the particular mode of admunistration and the

provisions to be observed in pharmaceutical practice.

Pharmaceutical compositions of the present invention suitable for oral adimunistration may be presented us
discrete units such as a solid dosage form, such as capsules, cachets or tablets cach containing a
predetermined amount of the active ingredient, or as a powder or granules; as a liquid dosage form such
as a solution or a suspension in an aqueous liquid ora non-aqueous liquid, or as an oil-in-water liquid
emulsion or a water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,

electuary or pastc.

"Solid dosage furm” means the dusage form ot the compound of the invention is sohd form, tor example
capsules, tablets, pills, powders, dragées or granules. In such solid dosage forms, the compound ot the
invention is admixed wilh at least one inert customary excipient (or carrier) such as sodium citrate or
dicaleium phosphate or: (a) fillers or extenders, us for example, starches, lactose, sucrose, glucose,
mannitol und silicic ucid, (b) binders, as {or example, carboxymethylecllulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose and acacia, (¢) humectants, as for example, glycerol, (d) disinicgrating
agents, as for cxample, agar-agar, calcium curbonate, potato or tapioca starch, alginic acid, certain
complex silicates and sodiurﬁ carbonate, (e) solution retarders, &s for example paraffin, (f) absorption
accelerators, as tor example, quaternary ammonium compounds, (g) wetting agents, as for example, cetyl
alcohol and gl yucrol‘ mongostearate, (h) adsorbents, as for example, kaolin and bentonite, (1) lubricants, as
for example, tilc, calcium stearate, magnesium stearate, solid polyethylence glycols, sodium lauryl sulfate,
(j) vpacifying agenis, (k) bultering agents, and agents which release the compound of the invention ina

certain part of the intestinal tract in a delayed manner.
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A tblet may be mude by compression or molding, optionally with one or more accessory ingredicnts.
Compressed tablets may be prepared by compressing in a suitable machine the active ingredient in a free-
Nowing form such as a powder or granules, optionally mixed with a binder, lubricant, inert dildent,
preservative, surface active or dispersing agent. Excipients such as lactose, sodium citrate, calcium
curbonate, dicalcium phosphate and disintegrating agents such as starch, alginic acids and certain
complex silicates combined with lubricants such as magnesium stearate, sodium lauryl sulfate und tale
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. T'he tablets may optionally be coated or scored and

may be formulated so as to provide slow or controlled relcase of the active ingredient therein,

Solid composiuons may also be employed as tillers in sofl and hard-filled gelatin cupsules using such

excipients as lactose or milk sugar as well as high molecular weight polyethylene glycols, and the like.

If desired, and for more eftective distribution, the compound can be microencapsulated 1, or attached to,
a slow release or targeted delivery systéms such as a biocompatibie, biodegradable polymer matrices
(e.g., poly(d.l-lacude co-glycolide)), liposomes, and microspheres and subcutaneously or intramuscularly
injected by a technique called subcutaneous or intramuscular depot to provide continuous slow relcase of
the compound(s) for a period of 2 weeks or iongcr. ‘T'he compounds may be stenlized, for example, by
filtration through u bdctena -retaining filter, or by incorporating sterilizing agents in the form of sterile
solid compositions that can be dissolved in sterile waler, or some other sterile injectable medium

immediately before use,

"Liguid dosage form" means the dose of the active compound to be administered to the patient is in liquid
torm, for example, pharmaceutically acceptable emulsions, solutions, suspensions, syrups 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 emulsificers.

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

suspension.

Pharmaceutical composilioﬁs suitable for topical administration means formulations that gre in-a foﬁn
suitable to be administered topically to 4 patient. The formulation may be presented as a topical ointment,
salves, powders, sprays and inhulants, gels (water or alcohol based), creams, us is gencrally known in the
art, or incorporated into ¢ matrix base for application in a patch, which would allow a cqntrolled release '
of compound through the transdermal barrier. When formulated in an oiniment, the active ingredients
may be employcd with eithcr a paraffinic or a water-miscible ointment base. Alicrnatively, the active
mgredlen[s may be tormulated in 4 cream with an oil-in-water cream base. Formulations suitable for
loplcal administration in the eye include eye drops wherein the acuve ingredient is dissolved or quspendcd
in a suitable carricr, especially an aqueous solvent fur the active ingredient. Formulations suitable for

topical adminiswation in the mouth include lozenges comprising the active ingredient in a flavored basis,
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usually sucrose and acucia or agacanth; pastilles comprising the active ingredient in an inert basis such
as gelatin and glycerin, or sucrose and acacia; and mouthwaushes comprising the active ingredient in g

suitable liquid carmner.

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

the vily dispersed phase of the cream formulations.

I desired, the aqueous phase of the cream base may include, lor example, u least 30% wiw ot a
polyhydric alcohol, i.e. an glcohol having two or more hydroxyl groups such as, propylene glycol, butane
1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including PLEG 400) and mixtures thercof.
The topical formulations may desirably include a compound that enhances absorption, or penetration of

the active ingredient through the skin, or other affected areas.

The chuice of suitable oils or fats for a composition is based on achieving the desired properties. Thus a
cream should particulurly be a non-greasy, non-staining and washable product with suiluble consistency
to avoid leakage from tubes or other containers. Straight or branched chain, mono- or dibasic alkyl esters
such as di-isopropyl myristate, decyl olcate, isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitaie or
a blend of branched chain esters known as Crodamol CAP may be used. These may be used alone or in
combination depending on ll_xc properties required. Alternatively, high melting point lipids such as white

soft paraffin and/or liquid paraffin or other mineral oils can be used.

Pharmaceutical compositions suitable for rectal or vaginal administrations mean formulations that are in a
form suitable to be administered rectally or vaginally to 4 patient and containing at least one compound of
the invention. Suppositories arc a particular form for such formulations that can be prepared by mixing
the compounds of this invention with suitable non-irritating excipicnts or carriers such as cocoa buuer,
polyethylene glycol or u suppository wax, which are solid at ordinary temperatures but liquid at body

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

Pharmaceutical composition administered by injection may be by trunsmuscular, intravenous,
intraperitoneal, and/or subcutaneous injection. ‘The compositions of the present invention are tormulated
in liquid solutions, in particular 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 sterite and include
emulsions, suspensions, aqueous and non-aqueous injection solutions, which may contain suspending
agents and thickening agents and anti-oxidants, bufters, bacteriostats and soluies which render the

formulation isotonic, and have a suitably adjusted pH, with the blood of the intended recipient.
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Phurmuceutical composition of the present invention suitable for nasul or inhalational administration
means compositions that are in a form suitable to be administercd nasally or by inhalation to a patienl.
‘The composition may contain a carrier, in a powder form, having a particle size for example in the range
I to 500 microns (including particle sizes in a range between 20 and 500 microns in incroments of 5
microns such as 30 microns, 35 microns, etc.). Suitable compositions wherein the carrier is a liquid. for
administration as for example a nasal spray or as nasal drops, include aqueous or vily solutions of the
active ingredient. Compositions suitable tor acrosol administration may be prepared aceording 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‘inhalcr, such as the Eclipse,
Spinhaler®, or Ultrahaler® as described in patent application W02004/026380, and US Patent No.
5,176,132

Actual dosuge levels of active ingredien(s) in the compositions of the invention may be varied so as to
obain an amount of active ingredient(s) that is (ure) effective to abtain a desired therapeutic respons-e tor
a particular composition and method of administration for a patient. A sclected dosage level for any
particular patient therefore depends u>pon a variety of factors includi-ng the desired therapeutic cffect, 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 and potency of cuch active ingredient, rates of

absorption, metabolism andfor excretion and other factors.

Total daily dose of the compound of this invention administered Lo a patient in single or divided doses
may be in amounts, for ¢xample, 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 1 about 10, mg/kg body weight per day by inhalation, from about 0.01
to about 100, particularly 0.1 to 70, more especially 0.5 to 10, mg/'kg lz;ody 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 varied, though it
should constitute a proportion such that a suitable dosage shall be obtained. Dosage unit compositions
may contain such amounts or such submuluiples thereof us 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 ncccssarﬁf in order to obtain the desired therapeutic effect. Some patients
may respond rapidly to a higher or lower dose 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. It goes without saying that, for

other patients, it will be necessary to preseribe not more than one or 1wo doses per day.

The formulations can be prcparcd 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 pharmaccutically active

ingredient with the carr ier that constilutes one or more accessory ingredients. In general the formulduons

3¢
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are prepared by enitormly and mtimately bringing into assuciation the active ingredient with liquid

carviers or finely divided solid carriers or both, and then, it necessary, shaping the product.

The l.'lu.l'nlLllﬂL]'I;JﬂS iy be prﬁsented 1 uni-dose or multi-dose containers, for example sealed ampoules

5 and vials with elastemeric stoppers, and may be stored in a freeze-dried (Iyophilized) condition cequiring
only the addition of the sterile liquid carrier, for example water for i.njectinﬁs, immediately prior to use.
Extemporancous impestion slulions and SUSPETISIONS Iy be prepared from stenle powders, granules und

tablets of the kind previously described.

1 Compounds of the invenlion may be preparcd by the application ar adaptation of known methads, by
which i5 meant meihods used heretofore or described in the literature, for ¢xample those described by

R.C. Larock in Comprehensive Organie Transformations, VCLH publishers, 19839,

i the reackions deseribed hereinafter it may be necessary to protewt Teacive functiunal groups, for
15 example hydroxy, anino, imine, thio or carboxy groups, where these are desired in the final product, w
" avoid their unwanted participation in the reactions. Conventional prc:ftcting groups may be used in
accordance with standard practice, tor examples sce T.W. Greene and P G. M. Wuts, Protecting Groups

in Qrganic Synihesis, 3rd cdition, John Wiley & Sons, Lne., 1999,

20 A compound of formuls (1), wherein K is hydrogen, may be prépared, as shownn Scheme I below, by
reacting an amidine compound, wherein R' is as defined herein, witl a reagent of formula (&) o form a
sompound of fornwla (B), which directly or via its hydrolyzed product of formula (T}, is coupled with an

amine of formuls (1), wherein L' and B? are as defined hercin,

75 Scheme [

2
R
0 wN-IER
NS N g oy N2 o0
|/ﬂ\. o= H l =
TN R
1) ()

R?=hydrogen -

A eompound of formala (1), wheremn R? 15 (C;-C4)-alkyl, may be prepared, as shown in Seheme [l below,

by reacling an amidine cempound, whersin R’ iy ug defined lLierein, with a reapent of formula (1) to form
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are indicated in parts per million (ppn) with reference to tetramethylsilane (TMS) a2 the intenal
standard. '

As used v the cxumples and pr-:pumtic:mé that folkow, as well as the rest of the applicaton, the terms used
therein shall have the meanings indicated: “kg™ refers to Kilograms, *g” refers o grams, “mg" refers o
milligrams, "™ refers to micn‘.!grums, “mol” refers o moles, “mmol” refers to millimoles, *M™ refers 1o
notar, “mM” refers to millimolar, *uM” reﬁ:zh's to micromelar, “oM" reters w vnanumolar, “L7 refars to

["TPall]

liters, “ml” vr “ml” pefiers 1o milliliters, “pL.” refers to microliters, *C" rofers 10 degrees Celsius, "mp”
or “mep.” refers o melting point, “bp™ or “bup. refers to boiling puirt, “mm of Hg" refers to pressure in
millimeters of mercury, “em” refers Lo ¢entimeters, “nm” refers tu nanometers, Mubs.” reters w absolute,
“eonc.” refers o concentraled, "7 refers to concentration in gl 117 refers w room temperaturce,
“TLC" refers to thin layer cliromatography, “*HPLC™ refers 10 gh performance hiquid chromatography,
“1p." refers w0 intraperitoneally, “1.v.” refers W0 intravenously, “s" = singlet, “d™ = doublet; “t" = ﬁ-iplet;
“y"* = quartet; “m" = nultiplet, “dd” = doublet ol doublets; “br” = broad, “LC” = liquid chromatograph,
“HME7 = mass spectrograph, “ESlfTvlS”‘='elemmspray iunii'ﬂtinnfma&.;s spl.':l.:trograph.,' “Ry™ = relentian
time, *M” = moleculur ion, “PSI" = pounds per squarc inch, “DMSO™ = dimethy! sulfoxide, “DMI™ =
N N-dimethylformamide, “DCM” = dichloromethane, “HCI™ = hydrochlorie acid, “SPA" =
Seintiflation Proxinuty Assay, “EtOAc™ = ethyl acetate, “PBS"= Phosphaic Buffered Saline; “JUPAC” =
[rternarional Union of Pare and Applicd Chemistry, “MHz" = megahenz, “MeGH * = methanal, "N* =
normality, “THF” = tetruhydroturan, “min™ = muinute{s}, “N;" = nitrogen gas, *MeCN” or “CH,CN" =
acetenitrile, "EuQ = ethyl ether, “TFA" = influorcacetic acid, " = approximaiely, “MeSG,” =
lmagmesinm sulfate, “Nag'504”l= sodiuil sullate, “Na’I—IC,l’J;“ = goidium hicarbonare, “MNua,CO," = sodivm
curbonate, “MCPBA™ = 3-Chloroperoxybenzoic acid, “NMP” = N-methylpyrrolidone, “PS-DCC* =
polymer suppi)rted-dlic}'cluhcxylc afbodi'imde, “LiOH” = Lithium hydroxide, “PS-irisamine” = palymer
suppm!cd-lriéﬁmine: “PGH2" = prostaglandin H2, “PGD2" = prostaglandin D2, ‘fPGEQé’ = prostaglandin
E2, "hPGDS" = Hemalopometic PGD2 Synthase, “GSH" = glutathione (reduced), “TIA™ = Enzyme
irmmumeassuy, “KH,PO,” = polassium phas;:hate,‘monubasic, YK HP(),” = potassium phosphaie, dibasic,
“IieCly” = ferrous chloride, “"MOX"™ = methoxylamine; “EtOH” = ethanol.

' EXAMPLES

Example 1:

2-Phenyl-pyrimmdine-5-carboxylic acid beneylamide

Stwep L1 A 250 mL, three-neck, round-bottom Nusk equipped with & magsetic stirrer and a reflux
gondenser 15 purged with N, The fask s charged scquentially with methyl 3,3-dimethoxypropionate

(5.22 ¢, 352 mumol), anhydrous I‘,Zﬂii_r.mﬂwxyuthanc (25 mL}, anhydrous meihyl formate (5 mL), 60%
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sodium hydride (1.7 g, 42.5 mmel), and the mixture warmed o 40 - 50°C until evolurion of hydrogen gas
stops. The reaction mixiure is capled in an ice/water bath and slowly allowed to reach Toom temperature
overmight with stirring.  Anhydrous ¢ther (25 mlL) is added, and the resulting suspension is filtered under

M, washed with anhydrous ether (10 mL), and vacuum dried for 2 hours to yicld sodium salt of 2-

dimethoxymethyl-3-livdroxy-serylicacid methyl ester (3.51 g, 50%0) as a powder. 'H NMR (CIHQDY &
3.3% (5, 0H}, 3.60 (5, 3EL), 531 (s, 1H), 5.85 ts, 1M}, {see: P. Zhichlkin, D.J. Fairfax, 5.A. Bisenbeis,

Synthesis, 2002, 720-722.)

Step 2: To a solution of benzamidine hydrochloride Iydrate (2 mme!} in anhydrous DME (4 mL) is

added sodium sall of 2-dimethoxymethyl-3-hvdroxy-acrylicacid methyl ester (0.46 g, 2.32 mmol) and the

reaction mixture heated at 100°C under N2 for 1 hour. The reaction is cooled to room temperature and
water {135 mL) is added. Atter addition of waler, immediate precipitation of the product is ubserved. The

solids ure collected by filtration, washed with water {2.5 mL) and: vueyum drisd to yield 2-phenyl-

pyrimidine-5-carhoxylic acid methy] ester (0.32 g, 74%). (see: P. Zhichkin, T0.J. Fairfax, 8. A, Fisenbeis,
Synthesis, 2002, 720-722 ) '

Step 30 A solution of 2-phenyl-pyrimidine-5-carboxylic ucid methyl ester (3.15 g) and LIOH (0.71 gy ina

mixture of 3eOH, THF and water (1:1:1 in volume, 120 mL) 15 stirread at room temperature overnight.
MeOH and THF are cvaparated off 1o give an aqueous solution. The agueous solution 15 acidified with

5%, hydrochloric acid to adjust pH Lo between 2.5 and 3. The precipilate is fikercd off and washed with

water, dricd in wicuo to yield 2.94 g (~100%) of Z-phenyl-pyrimidine-3-carboxylic acid as a solid. M'3:
201 (M-+1).

Step 40 A mixture of 2-phenvl-pyrinidine-3-carbux ylic acid, (80 mg), I-hydroxybenzotriazole (92 mg)

and polymer supported-carbodiimide (640 mg, 1.25 miol/g) in & mL of DCM is shaken at roeam
temperature for 30 min and benzylamine (43 mg) is added, After shaking at room temperature for 1.5 7
days, PS-t:'jsamﬁm (295 g, 4.08 mmol'y) is added. The mixture is continually shaken at room
ternperature for 16 hours. The solid is filtered and washed with DCM. The filtrate Is concentrated 1o vield
of 2-phenvl-pyrimidine-3-carboxylic ueid benzylumide {98 mg, 83%) as 2 solid. MS: 290 (M-EL); 'H
NMR (CDCY) 9.17 (s, 234), 8.50 (d, 2H), 7.52-7.55 (m, 3H), 7.36-7.40 {m, 5H), 6.54 {broad, I}, 4.09-
471 (d, 213; ic:ﬁ¢= 10 nM. ' ' : :

?-Pyridin-d-vl-pyrimidine.5 carboxylic aeid phenylamide
: _ o
H

Step 1. To a solution of isonicotinamidine hydrochloride (1 g, 6.35 mmol) in anhydrous DMF (12 ml.) is

ackled sodium salt of 2-dimethoxymethyl-3-hydroxy-aerylicacid methyl ester (1.46 g, 7.36 ok} and the
renction mixlure is heated atr 1O0°C. under mitrogen for Lh. The teartion is covled to reom temnperature und

waler (48 mE) is added. The presipitate is ¢ollected by filtration, washed with water and vesuum dricd 1o
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alford 2-pyridin-d-yl-pyrimidine-3-carboxylic acid methv] ester (1.2 ¢, 88%). MS: 216 (-+H); ‘1 NMR
(300 Mz, CD:ODY: & 4.00 {5, 3H), 8.44 (d, 2H3, 8.73 (d; 2H), 9.38 (s, 2H}.

Step 2. A solution of 2-pyvidin-d-yl-pyrimiding-5-carboxylic acid methyl ester (1.11 g, 5.18 rmol), and
agueous LIOH (_1' M, 5.18 mL) in MeOH (7.25 ml.) is stirred at room temperature overnight, MeCH is
removed in veous, and the aqueous solution is treated with 3 N HCl to adjust the pH w between 2 and 3.

The solid is filieced off and washed with water and dried in vaenum to yield 2-pyridin-4-yl-pyrimidine-5-
carboxvlic acid (1 g, 96%) as a solid. M, 202 (M+11). '

Step 3. A mixture of 2-p}fridin—4-}-‘1-pyrimidiﬂt‘:-ﬂ-caﬂ':mxylic acid (100 my, 0.5 mmol}, 1-
hydroxybenzoinazole (76.1 my, .56 nmumol) and PS-DCC (539 mg, 1.23 mmel/g, 0.66 mmol) in DM (8
mL} 15 shaken a1 room temperalore for 13 min, and aniﬁne- (31 mg, 0.33 munel) 15 added. After shaking at
room I,‘cmpéramre for 18 hours, PS-trisamine (398 mg, 375 mmeol/g, 1 49 mmol} 15 added and the mixture
15 continually shaken al room temperaturs for 18 hours. The sﬁ]id is filkered and washed with DCM. The
filrate is concentrated to yield Z-pyridin-4-yl-pyrimidine-5-carboxvlic acid phenvlamide (15 mg, 16%) as
solid. MS: 277 (ML), |

Exumple 3

2-Pyridin-3-vi-pyvripndine -5 -carbux vlie acid phenylamide
M—\ o — 0
(¢ )
— M M=
H

Step 1. To a solution of nicotinanmdine bydrochloride (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 mixware is heated at 100°C under Ny for 3 hours, Afler this time the reaction is cooled to room '
ternperature and water (48 mL} is added. The precipitate is cullentd by filration, wéshecj with water and
vacuum dried o afford 2-pyridin-3-yl-pyrimidine-5-carboxylic acid methyl ester (0.7 g, 51%). MS: 216
(M+H).

Step 2. A solution of 2-pyridin-3-yl-pynimidine-5-carbox ylic acid methyl ester (0.73 i, 3.32 mmwol) und
1M aqueons LiOH (3 32 mL) in MeOX (S mL} is stirred at room temperziure overnight.” The MeOH is
removed ir vacuo, and the aqueous solution is treuted with 3 N HC) to adjust the pH ~ 2-3. The solid is

filtered off and washed with water and dried in vacuum to yield 2-pyridin-3-yl-pyrimidine-5-carboxvlic
acig (0.2 g, 309%) as 2 solid. MS: 202 (M+H).

Step 3. A mixture of 2-pyridin-3-y1-pyrimidine-5-carboxylic acid (110 mg, 055 mumol) 1- .
hydroxybenzolriszole (83.5 mg, 0.62 mmol) and PS-DCC (568 my, 1.28 mmol/y, 0.73 mmol) in DMF (8
ml) is shaken at roum temperature for 15 min, and aniline (34 mg, 0.36 mmel) is added. After shaking at
room temperature for 18 hours, PS-trisamine (436 mg, 3.75 mmol/g, 1.64 mmol} is added and the mixture
is continually shaken at room temperature for 18 hours. The solid is filtered and washed wiih DO :Thé'
filwrate is concentrated to yield 2-pyridin-3-yl-pyrimidine-S-carboxylic avid phenylamide (41.2 mg, 4i%]
as a solid. MS: 277 (M. '
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Example 4

_ 2-Pyridin-2-vl-pyrimidine-5-carboxvlic acid phenylamide

A mixture of 2-pyridin-2-yl-pyrimidine-5-carboxylic acid (100 mg, 0.5 mmol, prepared according to the
general pl'o:cedurc described in Example 2, steps | and 2), 1-h§dr0xybcnzolriazole (76.1 mg, 0.56 mmol)
and PS-DCC (518 mg, 1.28 mmol/g, 0.66 mmo!) in 8§ mL of DMF is shuken at room temperature for 15
minutes, and aniline (31 mg, 0.33 mmol) is added. After shaking at room temperaturce for 18 hours, PS-
trisamine (400 mg, 3.75 mmol/g, 1.5 mmol) is added and the mixture is cdntinually shaken at room
temperature for 18 hours. The solid is filiered and washed with DCM. The filtrate is concentrated to
vield 2- 7l
(M+H).

vridin-2-

mimidine-5-carboxvlic acid phenylamide (21 mg, 23%) as a solid. MS: 277

Example 5.

2-(3-Fluord-phem,i)-pvrimidinc-S-carboxvlic acid phenylamide
= o]
N }’Z
Tty
H

A mixture of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (107 mg, 0.49 mmol, prepared according
to the gencral procedure described in Example 2, steps | and 2), l-hydroxyb.enzotriuolc (75 mg, 0.36
mmol) and PS-DCC (511 mg, 1.28 mmol/g, 0.65 mmol) in DMF (8 mL) is shaken at room temperature
for 15 min. Aniline (30.4 mg, 0.33 mmol) is added. The mixture is shaken at room lémperature for 18
hours. PS-trisamine (392 mg, 3.75 mmol/g, 1.47 mmol) is added and the mixture is continually shaken at
room temperature for 18 hours. The solid is filtered and washed with EtOAc. The filtrate 18 concentrated
1o ufford 2-(3-fluora-pheav))-pyrimidine-5-carboxvlic acid phenylamide as a solid in quantitative yield.
MS: 294 (M-}

Example 6_

2-(4-Fluoro-phenvl)-pvrimidineg-5-carboxyli¢ acid phenylamide
= o '
F
U
A
H

A mixture of 2-(4-fluoro-phenyl)-pyrimidine-5-carboxylic acid (107 g, 0.49 mmol, prepared according
to the general procedure described in Example 2, steps 1 and 2), 1-hydroxybenzotriazok: (75 myg, 0.56
mmol) and PS-DCC (511 mg, 1.28 mmol/g, 0.65 mmol) in DMF (8 mL}) is shaken at room temperature
for 15 min. Aniline (30.4 mg, $.33 mmol) is added. The mixture is shaken at room (¢mperature for 18
hours. PS-trisamine (392 meg, 3.75 mmol/g, 1.47 mmol) is added and the m]xture is continually bhaken at
raom temyperature (or 18 hours. The solid is filtered and waghed with ELOAc The filtrate is concentrated
to afford 2-(4-Nuoro-phenyl)-pyrimidine-5-carboxylic acid phenvlamide (83.4 my, 86%) as a solid. MS:
294 (M+H).
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Example 7
2-42-Fluore-phenyli-pynmidine - S-carkwoxylic acid phenylamide
F .
N= oD
Saw )

A mixture of 2-{2-1] uﬂm-phenyl)-pyrimidmﬁ-ﬁ-carbc}xylic acid {105 g, V.44 mmaol, prepared according
to the general procedure deseribed in Example 2, steps 1 and 2}, 1-hydroxybenzoinazole (74 my, (.54
mmol) and PS-DCC (501 my, 1.28 mmol'y, (.64 mmol) in DMF (8 mlL) is shaken at ];‘ODIH Temperamre
for 15 min. Aniline (29.9 mg, 0.32 mmol) is added. 'The mixture is shaken at reom temperature for 18
hours. PS-trisamine (385 myg, 3.75 mIﬁﬂL-’& 1.44 mmol) is added and the niixture is continually shaken ut

room lemperature for 18 hours. The solid is filtered and wushed with EtOAc. The filirate is concentrated

to afford 2-{2-fluore-phenyli-pyrimmdine-5-carboxylic acid phenvisnmde (60 mg, 63%0} a3 & solid. ME:
294 (M+H).

Example B )
2 Phenyl-pyrimidine-5-carbuxylic aeid (2.2-diox -2, 3-dihydro-1H-2lumda®6*-benzo[clisothiazol-5-yl)-
amide . _
= 3
Oy
v H
— W7y )
. . S:‘_:—"O
0

A mixture c-f'2-}1]1611y1—pwimidin¢-5-carbnx}rlic acid {80 mg, 0.3 mmel), 1-hydroxybenzotriazale (09 mg,
0.51 mmol), and PS-DCC (469 mg, 1.21 mmol/g, 0.6 fnlml} in DMF {8 ml.} is shaken at room
temperature for 60 min. 2,2-Dioxe-2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine {55 oy, L.3
mmol} is added. The mixture is shaken at room temperature for 2 days, PS-risamine (221 mg, 408
mtaol/g, 0.9 mmol) i3 added and the mixture 15 continuatly shaken af room temperature for 18 hours. The
sohid 15 Iiltelred and washed with MeOH. The filirate is :}ﬁnc&mtralc:d to yield 2-phenyl-pwrimidine-5-

(2.2 dioxo-2 3 -dihydro-] 11-2lamda*6*-henzoc|isothiuzol-5-y1)-amide {57 my) as a solid.
MS: 367 (M+H); 'H NMR (300 MHz, CD,0D): § 4.38 (s, 2H), 6.86 {d, I}, 7.53-7.63 (m, 4H), 7.76 (s,
H), 8.46 (r, 2H), 9.33 (d, 2H), 1041 (broad, H), 1054 (s, HY, 5= 2.5 nM. '

Exarmple 9

Fallowiny procedures similar (o those of Fxample 8 but substituting 1{1H-1midazol-2-ylmethyl)-
piperidin-4-ylamine for 2,Zdivﬂﬂ-Z_,S—dihydIn—lHullamda*6*—1::&11:-:0[':]isdthiaznl—S—ylmnj.nt, there is

prepared 2-phenvl-pyrimiding-$-garboxylic acid [1-{ |H-imidazol-2-

Amethyl-piperidin-4-vl]-amide (74
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mg) as 2 solid. MS: 363 QM+H); 't NME (300 MHz, DMSO-dg): 8 1.80-1.89 (i, 2H), 2.05-2.16 (m,
2¥1), 3.21-3.37 (m, 2H), 3.50-3.60 (rm, 2H), 4,14 {m, H), 4.66 (s, 21D, 7 49-7.58(m, 3H), 7.80 (s, 2H), .44
{m, 2H}, .69 {d, H), 9.23 (s, 2H); ICs; = 2 nM.

Exumple 10 . .
2-Phenyl-svnmidine-S-carboxylic acid { e-dirnethylamino-pyridin-3-ylinethy] l-amide

N " %
I Iy I H - | - )
N N rir'r

Following procedures similar to those of Example 8 but sybstituting 6-dimethylamino-pyridin-3- .

yimethylamine (0.3 mmel) for 2,2-dioxeo-2,3-dihydro- H-2lamda®6* -benzo[clisothiazol-5-ylamine, there

1s prepared 2-phenyl-pyrimidine-3-carbaxylie acid (é-dimethvlanmno-pyridin-3-ylimethyl)-amide as a
solid. MS: 334 (M+H). |

Example 11
2-Phenyl-pyrimidine-3-carboxylie acid [2-(2-pyrrolidin-1-yl-cthyD-benzooxazel-6-yl]-amide

™
it EIH
| H .
T
-N .

Step 10 A solution DfZ—methj'll—ﬁ—nitro-l}cnzuxuzulc {30 mmol), dimethyl formamide dimethy] acetal (60
rmmol} and pymoliding (60 mmal) in DMF (45 mL) is stirred at 100°C for 16 howrs. The reaction mixmure
is concentrated i vaewe. The residue 15 dissolved in FtQAc, washed with water and brine, dried

{Na, 503, and fillered. The filtrute is concentrated, The residue is washed with cooled EtOAc to afford [
nitro-2-{2-pyrrolidin- |-yl-viny])-benzooxazale as a solid. 'H NMR (300 MHz, CDCL}: § 1.80-2.25
(broad, 45T, 3.10-3.80 (brozd, 4H), 5.06 (d, 1), 7.44 {d, ), 7.96 (3, H), 8.21 (m, 2H),

Step 20 A solution of B-nilro-2-(2-pyrralidin- |-y1-vinyl }-benzooxazale (8.5 mmel) and pall&diulm"{:urbun

(10%} (£.85 mmol) in ethanol (100 niL) is hydrogenated with the pressure of 50 psi at room tempersture

" for 18 hours, The mixture 15 filiered and the filtrate is concentrated in vaero W afford 2-( Z-pyrrolidin-1--

vl-vin}ﬂ]—benz{mxuz,ﬁl—ﬁ—.yluminc as a solid. 'H NMR (300 MHz, CDCL): & 1.82 {m, 4H), 3.2 (broad, 411),

© 1.65 (broad, 2H), 4.92 (d, H), 6.49 (¢, H), 6.64 (4, H), 7.19 (d, 1}, 7.60 (4, H),

Step 3: To .asc-lutiun of 2-(2-pyrrolidin-1-y1-¥inyl}-benzooxazol-6-ylumine (3 2 mmol) in MeOH (40 mL)
15 added sodium cg,*ancl:mmh};dride (6.4 mmeol) at room temperature. The reaction rmixture is heated o
reflux for 18 hours. The mixture is concentrated and the residuc is dissolved in DCM. The solution is
washed with waler and brine, and doed (MgSCh). A small amount of activated corbon i3.8dded to the

sodution, and the mixture is filtered. The filirale 35 concentrated to afford 2-2-pymrolidin-1-vI-ctliyl)-
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benzooxazol-6-ylamine as a solid. 'H NMR (300 MHz, CDCl): 8 1.79 {m, 4H), 2.61(m, 4H), 3.00-3.14

{in, 41}, 4.7% (broad, 2N-H), 6.68 (g, H), 6.80 {d, 1), 7.43 (d. H).

Step 4: Following procedures similar to those of Example 8, but substituting 2-(2-pyrolidin-1-yl-cthyl)-
benzooxazol-6-ylamine (0.3 mmol) for 2,2-dioxe-2,3-dihydre-1H-2lamda*6*-benzo|c|isothiazol-5-

vlaming, there is prepared 2-phenvyl-pvrimidine-5-carboxvlic acid [2-(2-pyrrolidin-1-vl-cthy])-

benzooxazol-G-vi|-amide s a solid. MS: 414 (M+H}; "H NMR (300 MHz, DMSO-dg): 8 1.70 (broad,

'4HY, 2.44-2.78 (m, 2H), 2.95-3.30 (m, 6H), 7.55-7.75 (m, SH), 827 (s, 11), 8.5 (q, 2H}, 8.38 (5, 2 H}, (0.3

{5: 11}; .I.Cgi] = 18 nhl.

Example 12

2-Phenvi-pyrimidine-S-carboxvlic acid 4-sulfamoyl-benzylamide

Following procedures similar to those of Example & but substituting 4-umninome thyl-benzenesulfonamide

(0.3 mmeol} for 2,2-dwoxo-2,3-di h}rdrd-lH‘—Zlamda*6*-bcnzo[c]isothliazol—i-}rlamine, there is prepared 2-

phenyl-pyrimidine-5-carboxyvlic acid 4-sulfamovi-benzylamide as a solid, MS; 369 (M+H); 'H NMR
(300 MHz, DMSO-dg): 8 4.60 (d, 2H),7.34 (5, 2H), 7.54-7.64 (m, SH), 7.78 (d, 211}, $.45 (m, 2H), .30
(s, 2H), 9.46 (1, H).

Bxample 13
2 Phenyl-pyrimidine-5-carboxylic acid f2-l"-‘l-sul’rﬁmovl-uhenvl']{thvﬂ-arm'd&

N— ]
“}_4
t: } (‘\
N "f M O
RN <:? &
RS
AT

2

Following procedures similar to those of Example R but subsitwting 4-(2-aming-ethyl)-
penzenesulfonammde (0.3 mmol) for 2, 2-dioxo-2,3-dihydro-1H-2lamda* 6% -benzo[cJisothiazol-5-ylamine,
there is prepared 2-phenyl-pyrimidine-5-carboxvlic acid [2-(4-sulfamery-phenyl)-ethyl]-amide as a solid.
MS: 383 (M+H).

Example b4

{R}-2-Fhenyl-pyrimidine-5-carboxyvlic acid [4-(2-0ox0-oxazolidin4-vimethyD-nhenyl]amide

N— 0]
DO
. | Xo’gﬂo |
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Followinig procedures similar to those of Example 8 but substituiing 4-(4-amino-benzy1).—c:xazolidin-z-une
{00.3 momaol) for 2,2-4jiﬂxo—2,3-dihydro-lH.-ilumda*6*'-bt:nm[c]isathia:nl-j-ylarrdn‘t, there is prepared

{ R}—E—nhem’l—nwimivﬂine-ﬁ-carbmj;lic acid [4-(2-oxo-oxazolidin-4-v] meth\.;l)-nhcnvll—alnjde: as a solid.
MS: 375 (M+H); ‘H NMR (300 MMz, CD30DY: § 2 85-2.94 (m, 2H), 4.13-4.24 (im, 2}, 4.36 {m, H),
7.30 (d, 2H). 7.40-7.60 {m, 311), 7.70 (4, 2H}, §.44-8.56 (m, 2H}), 9.23 {d, 2H).

Example 15

—F'htmfl-m'nmidmi, S-carbuxylic acid (6- -HCETY lamino-pyridin-3-yli-amide

Following procedures similar to those of Example 8 but substituting N-(S-amina-pyndin-2y1j-acelumide

-—CH3

(0.3 mmel} for 2,2-dioxﬂ-2,3-dihydr=:r-lH.-21amda*6*-benzu[c]jsathiazpt—-ﬁ- ylamine, there is prepared 2-
Lh;;nVl-Dwinﬂding:aﬁ.—carbﬂm"lic acid (6-acelylamino-pyddin-3-yll-amide as o solid. MS: 334 {(M+H); 'H
NMR (300 Mz, DMSO-d.): 8 2.09(s, 3H), 7.47-7.66 (m, 3H), 809 (s, 2H), §.40-8 53 {m, 211), 8.72 (s,
1), 9.36 (s, 2H), 10.29 (s N-II), 10,70 (s, N-1).

Example 16
2-Phenyl-pyrimidine-5-carboxylic acid (3-carbamoyl-phenyvli-amide

)-:::b

" HN

Following procedurcs aumlar 10 thogse of Example 8 but substituning 3:amine-benzamide {U 3 memwl) for
2, 2-digwo-2,3-dihydro- 1H-?.ldmdd*5*-bLn.ﬁU[L]l‘.:-Ul.}uM(}l 3- :-.r!am:ne there is prepared Z- }hen}rl—

Dvrm'ndlﬂe-n-carlmxv ic acid {3-carbamoy]l-phenyli-nmide as a solid. MS: 119 (M+H).

Exam]lglc 17 _
2-Phenyl-pvrimidine-3 -carboxyvlic scid €3 -mclhylcarbamwl-nhﬂm{l}—__a_mm

— L0

Ho—N

Following procedures similar (o those of Example 8 but subsiituting 3-amine-N-methyl-beneumide (0.3

mamol) for 2,2-dioxo-2,2-dihydro-1H-2lamda®6 *-benzo| clisothiazol-5-ylamine, there 15 prepared 2-

phenvl-pyrimiding-5-carboxylie aeid { 3-methylcarbamoy! -phenyll-amide as 3 solid. WS- 333 (M-I, .-

NMR (300 MHz, DMSO-do): 5 2.79 (4, 3H), 7.47 (x, H), 7.54-7.65 (m, 3H), 7.96 (d, 2H), £.23 (5, H},
8.37-8.54 (m, 34}, 9.37 (s, 2H), 10.70 (3, 1H). |
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Example 1§

2-Phenvl-pynmidine-5-carboxylic acid (4-hydroxy-cvclohexyl)-amide
N, O .
Wa |
O O
_ H

Following procedures similar to those of Example § but substituting 4-amino-cyclohexanol (0.3 mmol)

for 2,2-dioxo-2,3-dihydro-1H-2lamda*6*-benzo([c)isothiazol-5-ylumine, there is prepared 2-phenyl-

pyrimidine-5-carboxylic acid (4-hydroxy-cyclohexyl)-amide as a solid. MS: 298 (M+H).

Example 19

4-methyl-2-[(2-phenvl-pvrimidin-5 -carbonyl}-amino|-thiazole-5-carboxvlic acid cthyl ester

©—<\N }4;_{/»: | CH,
]

0

N

0 cH,

Following procedures sirmilar o those of Example 8 but substituting 2-aminv-4-methyl-thiazole-3-
carboxylic acid ethyl ¢ster (0.3 mmol) for 2,2-dioxo—2,3-dihydro-1H-2!amda“6"‘—benzo[6]isothiazul-s-
ylamine, there is prepared 4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino)-thiazole-5-carboxvlia

acid ethvl ester as a solid. MS: 369 (M+H).

Example 20

-acetic acid ethy] esier

Following procedures similar to those of Example 8 but substituting (2-amino-thiazol4-yl)-acetic acid

ethyl ester (0.3 mmol) for 2,2-diox0-2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is -

prepared {2-[(2-phenvl-pyrimidine-5-carbonyl)-aminol-thiazol-4-yl} -acetic acid cthyl ester as a solid.
MS: 369 (M+H).

Example 21

4-Methvl-2-[(2-phenvl-pyrimidin-5-carbonyl)-aminol-thiazole-5 ~carboxvlic acid

= . 0
CH,’
©_<\N:/>_4H_</: |

OH

0
A mixture of 4-methyl-2-[(2-phenyl-pyrimidin-5~arbonyl}-amino]-thiazole-5-carboxylic acid ethy! ester
(0.15 mmol) and 10% aqueous NaOH solution (4 mL) in THF (10 mL) is stirred at 60°C for 18 hours.
THF is evaporated and the residue is acidified with 5% hydrochloric acid to pll - 2.();2.5. The precipitate’
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15 filtered and dricd to afford 4-methyl-2-1(2-phenyl-pyrimidin-5-carbonyly-aminol-thiazole-5 -carboxvlic
acid as a solid. MS: 341 (M-+H).

Example 22

{2-[(2-pheny] -D»nmldme-S-wrbonvl) amino]-thiazol-4-yl} -acetic acid

O~ ~T L

Following procedures similur to those of Example 21 but substituting {2-[(2-phenyl-pyrimidine-3-

carbonyl)-amino]-thiazol-4-yl}-acetic acid ethyl ester for 4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-
amino]-thiazole-5-carboxylic acid ethyl ester, there is prepared §2-[(2-phenyl-pyrimidine-5-carbonvl)-
amino]-thinzol-4-yi} -acetic acid as a solid. MS: 341 (M+H).

Example 23

2-Phenvl-pyrimidine-5-carboxylic acid 4-methvlsul famoyl-benzylamide

0
N7 N
| H 0
= /o
N . ?=O
NH

Following procedures similar o those of Example 8 but substiluiting 3-aminomethyl-N-methyl-
benzenesulfonamide hydrochloride (1.5 mmol) for 2,2-diox0-2,3-dihydro-1H-2lamda*6*-

benzo[clisothiazol-5-ylamine there is prepared 2-phenyl-pyrimidine-5-carboxylic acid 4-

methvlsulfamoyl-benzylamide as a solid. MS: 383 (M+H); 'H NMR (300 MHz, CD*0OD): § 3.36 (s, 3H),
4.51 (s, 2H), 7.48-7.57 (m, 3H), 7.59 (d, 2H), 7.84 (d, 2H), 8.50 (m, 2H), 9.25 (s, 2H).

Example 24

2-Phenyl-pyrimidine-5-carboxvlic acid 4-dimethylsulfamoy]-benzylamide

A mixture of 2-phenyl-pyrimidine-5-carboxylic acid sultamoyl-benzylamide (Tixample 12, 0.3 mmol),

iodomcthane (0.3 mmol) and potassium carbonate (0.9 mmol) in DMF (8 ml.} is stirred at room

temperature for 18 hours. The mixture is concentrated in vacuo and the residue is dissolved in EtOAc (30

mL). The resulting solution is washed with water, brine, dried (Na,S0O,), filtered and concentrated. The
residue is purified by column chromatography eluting with 5-10% EtOAc¢ in DCM to afford 2-phenyl-
pvrimidine-5-carboxylic acid 4-dimethylsulfamoyl-benzylamide as a solid. MS: 397 (M+H); '"H NMR
(300 MHz, ('_‘.I.'.)3OD): 8 2.70 (s, 6H), 4.74(s, 2H), 7.46-7.57 (m, 3H). 7.65 (d, 2H), 7.77 (d, 2H), B.43-8.56
(m, 2H), 9.25 (s, 2H).

64
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Example 25
2-Phcn'yl-pyTilnidine-S-Carhoxvlic acid (3.5-difluoro-phenyl)-amide

Following procedures similar 10 those of Example 8 but substituting 3,5-ditluoroamline (0.3 mmol) for

2,2-dioxo-2,3-dihydro-1H-2lamda* 6*-benzo[c]isothiazol-5-ylamine, there 1s prepared 2-phenyl-

pyrimidine-S-carboxylic acid (3.5-difluoro-phenyl)-amide as a solid. MS: 312 (M+H).

Example 26

2-Phenyl-pyrimidine-5-carboxvlic acid pyridin-2-ylamide
N i>_4
O

Following procedures similar to those of Example & but substituting 2-aminopyridine (0.3 mmol) for 2,2-

dioxo-2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there 1s prepared 2-phenyl-pyrimidine-
5-carboxvlic acid pyridin-2-ylamide as a solid. MS: 277 (M+H).

Example 27

2-1’henvl-mrﬁmidine-5-cafboxvlic acid thiazol-2-vlamide
= Q
< >—<\ }_« Nj
/4
N ﬁ-(s |

Following procedures similar 1o those of Example 8 but substituting 2-aminothiazole (0.3 mmol) for 2,2-

dioxo-2,3-dihydro-1H-2lamda*6*-benzo[c)isothiazol-5-ylamine, there is prepared 2-phenyl-pyrimdine-

5-carboxylic acid thiazol-2-ylamide as a solid. MS: 283 (M+H).

Example 28

2-Pheny!-pyrimidine-5-carboxylic acid (3-sulfamoy!-phenyl)-amide
N }4
e el

075N
0

Following procedures similar to those of Exumple 8 but substituting 3-amino-benzenesufonamide (0.3
mmol) for 2,2-dioxo-2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-

phenyl-pyrimidine-5-carboxylic acid (3-sultamovl-phenvl}-amide as a solid. MS: 355 (M+H).

Example 29
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2-Phenvl-pyrimidine-3-carboxylic acid (2-0xo-1.2-dilivdro-pyrinidin-4-yi}-amide

.,N =, o

S
N
. 0
Following pma.:eduri.les simular to those of Eﬁamplc & but substituting 4-amina-1H-pyrimidin-2-one (0.3
mmmol) for 2,2—diuxu-2,3~dihydro-'lH-Zlamda*6“‘-benzo[c]imthiaznI-Sr-}a'lamiue, there is prepared 2-

1de as aoselid, MS: 294

phenyl-pyvrimidine-5 -carboxylic acid (2-0xo-1.2-dihydro

(ML 'H NMR (300 MHe, DMSO-de): § 7.17 (bs, N-HI), 7.47.7.68 (i, 411), 7.90 (d, M}, 8.46 (d. 2H),

9,35 (s, 2H). 11.65 (bs, N-H); 1Cs = 65 nM.

Example 30
2-Phenyl-pyiinmdue-5-carboxylic acid {4-sulfamoyl-phenyli-amide

O~

Following procedures similar to those of Example § but substiluting 4-amino-benzenesufonanide (0.3

mmol) for 2,2-doxo-2,3-dihydre-1H-2lamda*6*-henzo|c |isothiazol-5-ylanune, there is prepared 2-
r;henyl-pwimid:ing-:'&—t;mboﬁ.s'lic acid (d-sulfamovi-phenyl)-amide as a solid. MS: 355 (M+H) ICq =5
il - |

-Example 31

Z-Phenyl-pviimidine-5-carboxvlic acid pyrimidin-4-ylamide

W

Followiny procedurss similar to those of Example 8 but substituting 4-aminopyrimidine (0.3 nimel) for
2,2-dioxo-2,3-dihydro-1H-2lamda*6* -benzofc]isothisen]-5-ylamine, there is pn'»p'urud 2-phenyl-
pyrimidine-5-curboxylic acid pyrimidin-4-yvlumide as & solid. MS; 278 (MA-+E;

Example 32
2-Phenyl-pyrimidine -5-carboxylic acid (1-pyridin-3-ylmethyl-piperidin< -yl -anude

o Q
@%:AH,CN
’ H

2\

=
Following procedures similar o thﬁse of Example § hut substituting [-.p_}'riditl;E-~ylmethyl—piperidin-—4-
ylamine (.3 mmeol) for 2',2-:_110}{0—2,3‘dihydrf:--IH-‘ZIamda*B*-benw[c]ismhiazal-S—}rlamiue, there iy
prepared 2-
MS: 374 (M+H)

shenyl-pyrimidine-5-varboxyhc acid (|-

1din-3 -ylmethyl piperidin-4-v1)-amide as u solid.

66
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Example 33
2-Phenyl-pyrimidine-3-carboxylic acid [2-(2-oxe-imidazolidin- 1-y1)-ethyl]-armide
0 ~\ | |
o
i - H .

: = o .

D

i

Following procedures similar to those of Example 8 but substituting 1-{2.aming-ethy-immduzolidin-2-

one (0.3 mmol) for 2,2-diexe-2 3-dihydro-1 11-2lamda*6*-benzo[clisothiszol-3-ylumine, there is prepired

2-phenyl-pyrimiditic-5 carboxylic acid [2-{2-gxo-imidazolidin-1-yi)-ethvl]-amide as a solid. MS: 312

(MEEHD; THONMR (300 MHzZ, CDCI3): 8 3.47-3.58 (mn, 4H), 4.60-4.73 (m, 4H), 4.52 (s, N-H), 7.46-7 57

(m, 3H3, 8.02 (bs, N-H), $.53 (m, 2H}, 9.24 (s, 2H); 155 = 32 nML

Exumple 34
2-Phen vl-pyrimidine-3-carboxylic acid [2-1 H-imidarol-d -v13-ethyi]-amide

Following procedures similur o those of Example 8 bue substituting 2-(iH-imidaege!l-4-y1}-ethylamine

(0.3 mmol) for 2,2-clioxo-?,l?-dihydm-1H—Zlamdu*ﬁ"‘-bcnzm[c]is‘mhéaznl-i -ylamine, there is prepared 2-

phenyl-pyrimidine-3-carboxylic acid [2-{1 H-imidazol-4-y13-cthyll-amide a8 a solid; MS: 294 (M--HD; 15,
=35 nM. ' '

Exymple: 35

2-Phenyl-pyrimidine-5-varboxylic acid {tetrahydro-pyran-4-ylmethyl}-amide
| H
T G
D
P :

Fullowing procedures similar 1o thoge of Example 8 but substituting (tetrahydro-pyran-4-y1)-methylamine

(0.2 mmoly for 2,2-dioxw-2,3-dihvidro- 1 H-Zlamda*6*-benzofc Jisethiazol-5-ylamiie, there is prepared 2-

phenyl-pyriniidine -5 -carboxylic acid (tetrahydro-pyran-4-ylmethyll-amide as a' solid. MS: 298 (M+H}.

Example 36

2-Phenyl-pyrimidine-3-carboxylic acid (3-trQuoromethyl-phenyl)-amide
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L = .
N N
, H F
= F
N )

Following procedures simlar (o those of Example 8 but substituting 3-tmiflueromethyl-aniline (0.3 mmol}

-42-

fur 2,2-dioxe-2,3-dihydro- L H-2lamda* &®*-benzo[cizothiazol-5-ytamine, there is prepared 2-phenyl-

pyomidine-5-carboxylic acid (3 -trifluoromethyl-phenyl}-amide as a solid. MS; 344 (M+H).

Example 37

2-Phenvl-pyrimiding-5-carboxylic acid (2H-pyrazol-3-yl-amide

; N= =
CH

Following procedures similar to those ot Example & but substituting 2I1-pyrazol-3-ylamine (4.3 mmol)

for 2,2-digxa-2,3-d hydro-1 I-'{-Z_Iatnda“‘ﬁ*-henz.n|:c]isnthiam]-S-}flamine, there is prepared 2-phenyl-

pyrinidme-S-carboxyhe aeid (2H -pyrazol-3-yl)-amide 45 a solid. MS: 266 (M-+H).

Example 38
2-Phenyl-pyrimiding-3-carboxyvlic agid (1-methyl-piperidin-4-vli-amide

) [ — a .
O~~~
= N i N—CH,
Ho N/

Following pracedures similar to thase of Example 8 but substituting l-methyl-pipendin—d——y!annne (03

mmnl) for 2. 2-dioxo-Z,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-3-ylamine, there is prepared 2-
whenvl-pyrimidine-3-carboxylic acid (1-methvl-piperidin-d-yl)-amide as a solid. WS: 297 (ML) 1050 =
96 M. '

Example 3%

2-Phenyl-pytimidine-5-carboxylic acid pyrimidin-2-ylamide
Na== o
O~
N L '
H_<|;l )

Following procedures similar to fhose of Example ¥ but substituting 2-aminepyrimidine {0.3 mmol) for
2,2-dioxe-2,3 dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylasmine, there is prepared 2-phenyl-

pyrimidine-S-carboxylic acid pyrimidin-2-ylamide as a solid. MS: 278 (M+H).

Exampie: 40
2-£ 3.S-Diﬂuom-nhcm-l‘)-m‘ﬁmidinc~5-carboxvlic acid 3-methylselfamovl-benzvlamde




10

30

USAV2004-0039-WO PCT

43-
o 4
F N \N H )
/ o'=?=
F Hc”

A mixture of 2-(3,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid (118 my, 0.5 mmol, preparcd
according to the general procedure described in Example 2, steps 1 and 2) and O-(7-azabenzotriazol-| -
y1)-N,N,N,N-tetramethyluronium hexafluorophosphate (190 mg, 0.5 mmol) in dry DMF (5 mL) 1s treated
with diisopropylcthylamine (0.09 mL) and stirred at room temperature for 30 min. A solution of 3-
methylsulfamoylbenzylamine (150 mg; 0.75 mmol.) in dry DMF (1 mL) is added and the mixture stirred
at room temperature for 24 hours. The solvent is removed and the residue 15 partitioned between EtOAc
and water. The organic phase is separated and washed with saturated NaHCO;, water and brine, dried
(MgSQ0,), filtered and concentrated in vacuo. The residue is purified by column chromatography eluting
with 30% EtOAc in DCM to afford 2-(3.5-difluorophenyl)-pyrimidine-5-carboxvlic acid 3-
methvisultamovl-benzvlamide (125 myg, 62%) as a solid. MS: 419 (M+H): "1l NMR (300MHz, DMSO-
d): & 2.41(d, 3H), 4.64 (d, 2H), 7.43-7.75 (m, 5H), 7.80 (s, 1H), 8.05 (d, 2H), 9.37 (s, 2H), 9.60 (t, 1H);
1IC5y =49 nM.,

Example 41

2-(2.5-Difluoro-phenyl)-pyrimidine-3-carboxvlic acid 3-methylsulfamovl-benzylamide

0 - .
F N7 JL'N = '
|
SRNe
N
0=5=0
/N\

F H,C™ "H

A mixiure of 2-(2,5-difluoro-phenyl)-pyrimidine-3-carboxylic acid (118 mg, 0.5mmol, prepared

according to the general procedure described in Example 2, stepé 1 and 2), and O-(7-azabenzotriazol-1-

y1)-N,N,N,N-tetramethyluronium hexafluorophosphate (190 mg, 0.5 mmol) in dry DMF (5 mL) is treated

. with 0.09 mL of diisopropylethylamine and stirred at room temperature for 30minutes. A solution of 3-

methylsulfamoylbenzylamine (150 mg, 0.75 mmo!) in dry DMF (1 mL) is added and the mixture stirred
at room temperature for 24 hours. The solvent is removed and the residue partitioned between EtOAc
and saturated NaHCO;. The organic phase is separated and washed with water and brine, dried (MgSQ.),
filtered and concentrated in vclzcuo‘ The residue is purified by column chromatography cl‘uu’ng with 20%
EtQAc in DCM to afford 2-02.5diluoro-phenyD-pyrimidine-5-carboxylic acid 3-methylsulfamovl-
benzylamide (135 mg, 65%) as a solid: MS: 419 (M-+H); ' NMR (300MHz, DMSO-d¢): 8 2.41 (d, 3H),
4.64 (d, 2H), 7.43-7.78 (m, SH), 7.89 (s, 1H) 7.90 (¢, 1H), 9.37 (s, 2H), 9.60 (1, TH). -

Example 42
2.{4-Fluorophenyl)-4-methylpyrimidine-5 -carboxylic acid-3-methylsul famoyl-benzylamide

63
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CH, O
N*~ | r;:
~ H
N
0=S=0
F & ,
' H,C” "H

Step 1: 4-Fluorobenzamidin¢ hydrochloride (1.25 g, 7.16 mmol) 15 added 10 a solution of sodium metal
(0.17 g, 7.39 mmol) in dry ethanol (25 mL) and stirred at room temperature for 20 min. ‘Ethyl-2-acetyl-3-
(dimethylamino)acrylate (1.35 g, 7.16 mmol) 15 added. The mixture is heated w reflux for 3 hours. The
solvent is removed in vacuo. The residue is dissolved in EtQAc, washed with water and brine, dried
(MgS0O,), Nltered and concentrated in vacuo 0 afford gthyl-2-(4-fluorophenyl)-4-methyl-pyrimidine-5-
carboxylate (1.65 g, 87%) as a solid. MS: 261 (M+H) 261.

Step 2: A solution of ethyl-2-(4-fluorophenyl) -4-methy]pyrimidine-5-curboxylaté (1.65 g, 6.35 mmol) in
MeOH (75mL) is treated with 2 N aqueous sodium hydroxide (10 mlL) and heated to reflux for 30 min.
MeOH is removed in vacuo and the residue is diluted with water (50 mL.). The solution is adjusted to pH
~ 2 with 2 M hydrochloric acid. The precipitated is collected by filtration, wushed with water and vacuum
dried to afford 2-(4-fluorophenyl)-4-methvlpyrimidine-5-carboxylic acid (1.3 g, 88%) as a solid. MS:
233 (M+H).

Step 3: A mixture of 2-(4-fluarophenyl)- 4-methylpyrimidine-5-carboxylic acid (232 mg, 1 mmol) and O-
(7-azabenzotriazol-1-y1)-N,N,N,N-tetramethyluronium hcxaﬂﬁoropho::phutc (380 mg 1| mmeol) in dry
DMF (12 mL) is treated with diisopropylethylamine (0.18 mL) and stirred at room temperature tor 30
min. A solution of 3-methylsulfamoylbenzylamine (300 mg, 1.5 mmo}) in dry DMF (1.5 mL) 15 added
and the mixture is stirred at room temperature for 24 hours. The solvent is removed and the residue is
partitioned between EtOAc and water. The organic phase is separated, washed with saturated NaHCOs,
water and brine, dried (MgSQ,), filtered and concentrated in vacuo. The residue is purified by column
chromatography cluting with 60% ELOAC in heptane to afford 2-(4-fluorophenyl)- 4-methylpyrimidine-5-
carboxylic acid 3-methylsulfamoyl-benzylamide (210 mg, 52%) as a solid. MS: 415 (M+H), 'H NMR
(300MHz, DMSO-dq): § 2.42 (s, 3H), 2.63 (s, 3H), 4.60 (d, 2H), 7.37-7.40 (¢, 2H), 7.50 (s, 1H), 7.60-7.75
(m, 3H), 7.80 (s, 1H), 8.45-8.50 (dd, 2H), 8.88 (s, 1H), 9.30 (t, 1M).

Example 43
2-(2-Pyridyl)-pyrimidine-5-carboxylic acid-3-methvisulfamoyl-benzylamide
o]
N~ | hIJ
l x \N H
~N 0=S=0
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Following procedures smular to those of Example 40 but substituting 2-(Z-pyridyl}-pyrimidine-5-
carboxylic acid hydrochloride for 2-(3,5-difluoro-phenyll-pyrimidine-5-carboxylie acid there is preparcd

2-(2-pyridyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide (183 mg, 48%%) ag a solid.
MS: 384 (M-+EY; 'T NMR (300MHz, DMSO-dg): & 2.42 (d, 3H), 4.64 (d, 2H), 7.46-7.54 (m, 1H), 7.51-
7.70 (m, 4H}Y, 7 8 {;c,, 1H), 8.00-8.07 (i, 1H), 8.44-8.50 (d, 1K), 8830 (d, 1H), 9.37 (5, 2H), 9.535 (t, 1}.

2-{3-Pyridyl}-d-mecthyl-pyrimidine-S-carboxylic acid-3-methylsulfamoyl-benzylamide

Il

CH, O
r-J*"|

. |

% \N H
| = - Q=5=0
N |
AN
HC™ H

A mixtre of 2-{3-pyridyl)-4-metiylpyriraiding-5-carboxylic acid {215 mg, 1 mmol, prepared accovding
to the general [Jmccdure described in Example 42, steps | and 2} und O-(?—mbénwuiazo]-l-ﬂ)- |

N, N, N, N-tetramethyluronium hexafluorophosphate (380 mg, 1 mmel) in dry DMFE (12 mL) is treated
with of diisepropylethylamine (0.18 mL) and stirred at room temperature for 30 min, 3-
Methylsullamoylbenzylamine hydm:;hluride‘ (355 mg, 1.5 mmel) 1s added and the mixture is stirred ut
room temperature for 24 hours. The solvent is removed and the residue partitioned between FtQAc and
saturated NaHCO;, The drganic phase 15 separated, washed with water and brine, dried (MgS ﬂaj, filtered
and concentrated fr vacue, The residue 15 purfied by column chromatograpliy eluling wibtl-l 2% MeOH in
EtOAG to afford 2-{3-pyridyl)-4-methyl-pyrimidine-5 -carhnxvli-;;—ucid;3—methvlsulfamn}gl-henzglamjde
(180 myg, 45%) as a solid. MS. 308 (M-+EH); "'H NMR (mDMHz,, DMSO-d,): §2.43 (s, 3H), 2.65 (s, 3H),

460 (d, 2H), 7.57-7.71 (m, 4H), 7.79 (s, LH), 8.68-8.72 (d, 1H), 8.72-8.78 (d, 110}, 8.93 (s, 1H), 5.34 (i,

1H), 9.53 (s, HT).

General Procedures for Examples 45 - 67
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General procedure X Sulfonamide Formation

A vial is charged with umine H;N-R” (1 mumol) followed by p-dioxane (5 ml.) und pipendinomuthyl
polystyrene (375 my, 1.5 mmol, 4mmola"g resin). The vial is agitated m an orbital shaker for 20 min. 3-
Cyuno-benzenesulfonyl chloride is added (181 mg, 0.9 mmel) and the reaction vial is placed into the
orbital shaker for 13 hours. The vial is removed from the urbitul'-shaker, and MeOH (3mL) 13 added
followed by the addition of 4-henzyloxybenzaldehyde pnl}f‘styrené resin {100 mg, 0.3 mmoal, 3 mmolfg
resin). Agitation is continued i the orbital shaker for 5 hours. The sample is filtered, the resin is washed

with McOH, and the combined organic fractions are concentraied-to ¥ield the sulfonamide compound 1.

General provedure ¥ Sulfonaniie Formation

A vial 1s charged with amine HoN-R* (1 mmal) lollowed by pvﬁio‘mnu (5 mL} and tocthylamine (202 my,
2 mimedt. 3-Cyana-benzengsulfonyt ehloride is added {181 mg, 0.9 mmal) and the reaction vial is placed
into an orbital shaker for 18 hours. The sulvents are removed in facuo. The residue is partitioned
Between [N HCH in u;'ater (5 mL) and EtOAc (10 mL), The organic phase 15 scparatéd} dried (Na 50,),

filtered, and coneentrated i vacuo 1o yield the sulfonamide compound L.

Creneral Pracedure 7 Hydrogenation.

To a solution of the sulfonarnide compound (0.9 mmol) in MeOHM {9 ml) 18 added pallachum on carbon

(200 myg, 10wt on carbun, 50 witc water, ACROS) followed by concentrated HC in water {1 mL). .
The resction is alternately placed under vaceutn and hydrogen {1 aim) for 3 cycles before bewg left under
an atmosphere of hydrogen with magnetic stirring for 24 hours. The reaction is filtered through a plug of

celite and the filtrute is concentrated iz vacuo to yield the amine h}*dldchloridt compound 2.

-
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General Procedure W Parallel Acvlation

To a sotulion of 2-(3-Nuoro-phenyl-pyrimidine-F-curboxylic acid {196 mg, 0.9 mmol) in DCM (3 mL) is

added oxalyl chloride (229 mg, 1.8 mmol) followed by DMF {Z pl.). The reaction is stirred far 3 hours.
Anhydrous toleene is added (0.5 mL) and the mixture is concentrated /n vecuo. The residuc is dissolved
in E1(Ac (7 mL-j‘&nd the resulting solution is added to a mixture of the amine hydrochlonde compound 2
[]l mmol), Na.COy (212 mg) in water (5 ml) in a vial with rapid Sﬁrring. 'I'he reaction is stirred for 15 h,
and the organie phase is separated and coneentrated in vacwa. The residue i3 suspended i DMSO (3
mL.), fltered, punficd via reverse phase HPLC {(water and acetoniinle mobile phase with 0.1% TFA
budler) 1o afTord the desried produet. | '

Example 45

2-[3-Fluoro-phenvl}-pyrimidine-5 -carboxylic acid 3-cthylsul Farnoyl-benzylamide
Ny N CH
|~ - H H
oy
N .

A solution of ethylamine (2 M in MeOL, 6 mmol) in DCM (40 mL}) is cooled m anl lee water bath and 3-
cyano-benzenesulfonyl chloride (402 mg, 2 mmol) is added. The reaction is rapidly stirred for 2 hours.
Water (40 mL) is added, and the reaction is acidified to approxinuately PH 4 via the careful addition of
concentmated HCl The DCM is removed in vecuo. The precipitats 18 collected via filmation, The
precipitate is hydrogenated using peneral method Z 1o afford the amine h}fdmchloridé compound. The
amine hydrochloride compound is acylated using acylation procedure W to prepare 2-(3-fluora-pheniyl)-
pyrimiding-S-carbexylic acid 3-ethylsulfamoyl-benzvlamide (449..mg}' as a solid. MS: 415 (M+H); 'H
NMR (300 MHz, CDCL): § = 0.95(t, 3F), 2.75-2.9(m, 2H), 4.65(d, 2H), 7.47 (1, 1H), 7.55-7.75 {m, 4H),
7.81(s, 1H), 8.17(d, 1H), 8.32(d, 1H), ¥.27(bs, 1H), 9.35(s, 21}, 9.38(t, 1H); ICsp = 58 n.

Example 48
2 3¥Fluar:}-nlln:n:ﬂ.};pitimi.dUE—5—curbmwlic acid 3—(2—&t;huxv-cthvisglfampyl)-b;nzy]urhidr:

\\-".r .
SERTE

F

Following E_cneral procedures Y, Z, and W, but using 2-ethoxy-cthylamine as the amine in procedure Y,

there 15 prepared 2-(3=fluoro- nhenvl)-pyrimidine-5-carboxylic acid 3-(2-ethoxy-sthylsulfamoyl)-

benzylamide (210 mg) as a powder. M3: 457 (M-H}, ‘H NMR (300 MHgz, CDCL:): 3 L0, 3H), 29 (t,
243, 4.6 (5, 2H), 7:45 (1, 1H), 7.5-7.7 fm, 417), 7.8 (s, 1H), B.16 (d, 1113, 8.31 (d, 150}, 9.3 (s, L10).
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Example 47

2-(3-F] uoro-phcnvl)-pvrimidinc-S-carboxvlic acid 3«2-hydroxy-propvlsuliamoyl)-benzylamide

Seasans

F

Following general procedures Y, 7, and W, but using 1-amino-propan-2-0l as the amine in procedure Y,

there is prepared 2-(3-fluoro-phenv)-pyrimidine-5-carboxvhic acid 3-(2-hydrox y-proovisulfamoyl)-
benzylamide (265 mg) as a solid. MS: 443 (M-H); 'H NMR (300 MHz, CDCl;):  0.97 (d, 3H), 2.57-
2,71 (m, 2H), 3.55-3.61 (q, 1H), 4.6 (s, 2H), 7.45 (1, 1H), 7.54-7.77 (m, 4H), 7.8 (s, 1H), 8.16 (d, L H),
831 (d, 1H), 9.34 (s, 2H). '

Example 48
2-(3-Fluoro-phenvh)-pyvrimidine-5-¢arboxylic acid 3-cvelopropylsulfumovi-benzylamide
0 0O

' N //
/\
N~ /I)L H

Following general procedires Y, Z, and W, but using cyclopropylamine as the amine in procedure Y,

F

there 1s prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclopropylsulfamoyl-benzylamide

(265 mg) as 2 solid. MS: 425 (M-H); 'H NMR (300 MHz, CDC),): 5 0.35-0.49 {m, 4H), 2.07-2.14 (m,
LH), 4.65(d, 2H), 7.46 (dt, 1H), 7.57-7.73 (m, 4H), 7.81 (s, 1H), 7.94 (d, 1H), 8.16 (d, 1H), 8.31 (d, 1H),
9.33 (s, 2H), 9.55 (1, 1H); ICso = 132 nM. '

Example 49
243-Fluoro-phenyl)-pynmidine-5-carboxvlic acid 34{3-hydroxvy-propylsulfamov])-benzylamide

Following general procedures Y, Z, and W, but using 3-aminopropanol 4s the amine in procedure Y,
there is prepared 2-(3-fluore-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxy-propylsulfimovyl)-
benzylamide (175 mg) as 4 powder. MS: 443 (M-H); '"H NMR (300 MHz, CDCl,): 8 1.51 (p, 2H), 2.79
(1, 2H), CH; hidden in water peak, 4.64 (s, 2H), 7.45 (d1, 1H), 7.55-7.70 (m, 4H), 7.79 (s, 1H), 8.135 (d,
1H), 8.31 (d, 1H), 9.29 (s, N-H), 9.33 (s,- 1H); 1Cs, = 22 nM.

19
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Example 50

smethoxy-ethylsulfamoyly-henzylamide

Following general procedures ¥, Z, and W, but using-E-meihaxytthylaminu as the amine in procedure Y,
I . —ethvlsulfanoyll-
benzylamide {190 mg) as a powder. M$: 443 (M-H); 'H NMR (300 MHz, CDCI3): El 2900t 21, 3.14
{z, 3H), CH hidden under water peak, _J-’l.ﬂi (s, 2H), 7.45 (dt, 1H), 7.534-7.71 {m, 4H), 7.80 (s, LH), 8.15
(d, TH}, 831 (d, 1H), 9.33 (3, 2H), 9.57 (bs, N-H). .

there is prepared 2-{3-fluoro-phenyli-pyrimidine-S-carbaxylic acid 3-(2-muethox

Example 51

zyvlamide

Following peneral procedures ¥, Z, and W, but using J-methoxypropylamine as the amine in procedure
Y, l]ﬁ:m 1% prép:a,-n;d 2 3—.ﬂunml—nhenvI’}—mrrimidilnu-ﬁ-uurhox‘,-’lic acid 3 3-_i:neth0_1(v-pl'0p‘,-’lsulfa:mnvl]—
benzylamide (201 mQ) asa powder. MS: 457 (M-LL); 'H NME (300 MHz, CDCL): 8 1.57 (p, 2H), 2.77
ft, 2H), 3.13 {s, 3H), 3.24 (1, 2H), 4.63 (s, 2H), 7.45 (df, 1H), 7.55-7.70 {m, 4H), 7.79 (5, 1H), 8.15 (4,
1H), 831 (d, 1M}, 9.33 (s, 2H), 9.58 (bs, N-H); 1C5 =37 nhl.

Example 52

-hutylsul famoyl)-benzylamide

Following gnmuml prﬁccdurés -Y_, Z, and W, but using 4-methoiybutylamine as the amine in procedure Y,
there 1-5 prepared 2-(3-fluora-phenyD-pyrimidine-5-carboxylic acid 3-{4-methoxy-butylsulfamoyli-
benzvlamide (220 mp) as a powder. MS: 471 (M-H); 'H NMR {300 MHz, CDCI;}: 8 1.1 (i, 2Hy, 1.57
{p, 2H), 2.78 (1, 21—1}; CH, and CH, hidden under water peak, 4.63 (5, 2H), 7.45 (dy, 1H), 7.55-7.70 {m,
41}, 7.79 (s, 1H), £.16 (d, 1H), 8.31 {ﬂ, 1H), .33 (3, EH},-Q.S.‘J {bs, N-H).

Example 53
2-{3-Flugre-phenyl-pyrimidine-5-curboxvhie acid 3-cyelobexylsulfamoyl-benzyvlamide

35
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Following pgeneral procedures Y, Z, and W, but but using cyclohexylamine as.lhc amine in procedure Y,
there 15 prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cvelohexylsulfamoyl-benzylumide
(240 mg) as a powder. MS: 467 (M-H); '"H NMR (300 MHz, CDCL): 3 1.07 (t, 6H), 1.41 (bs, 1H), 1.53-
1.55 (m, 4H), 2.90 (bs, 1H), 4.63 (d, 2H), 7.45 (dt, 1H), 7.53-7.72 (m, 4H), 7.80 (s, 1H), 8.15 (dd, 1H),
8.30(d, 1H), 9.33 (s, 2H), 9.55 (1, 1H).

Example 54

2-( 3-Fluoro-phenvl]-Dvrimidine-S-carb_oxvlic acid 3-(2-hvdroxy-1.1-dimethvl-ethvlsulfamov])- .

benzylamide
O

o o)
I 5 X/OH
NF N “N
| * H
Y

N

F

Following general procedures Y, Z, and W, but using 2-Amino-2-methyl-propan-1-ol us the amine in

procedure Y, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-1,1-
dimcthyl-ethylsulfamovl)-benzylamide (90 mg) as .a solid. MS: 457 (M-H); 'H NMR (300 MHz, CDCL):
5 1.00 (s, 6H), 3.19 ('d, 2H), 4.63 (d, 2H), 4.75 (1, 1H), 7.35 (s, 1H), 7.45 (dt, 1H), 7.52-7.67 (m, 3H), 7.75
(d, 1H), 7.84 v(s, 1H), 8.16 (d, 1H), 8.31 (d, 1H), 9.33 (s, 2H), 9.54 (1, 1H); ICs, = 60 nM.

le 5

Tl
Pl
f]
E
i

2-(3-Fluoro-phenv)-pyrimidine-5-carboxvlic acid 3-sullumovyl-benzylamide
00

0
\\s'/
~
N .

F

Following general procedures Y, Z, und W, but using 1eri-butylamine as the umine in procedure Y, there

" is prepared 2-(3-fluoru-phenvl)-pyrimidine-5-carboxylic acid 3-sutfamoyl-benzylamide (25 mg) as a

powder. MS: 385 (M-H); "H NMR (300 MHz, CDCly): § 4.62 (d, 2H), 7.38 (s, 1H), 7.45 (1, 1H), 7.53-
775 (m, SH), 7.83 (s, 1H), 8.16 (d, 1H), 8.32 (d, 1H), 8.34 (s, 1H), 9.32 (s, 2H), 9.55 (1, I H); ICs, = 31
nM. ' '

Example 56
2-(3-Fluoro-phenyl)-pyrimidine-5 -carboxvlic acid 3-(2-morpholin-4-yl-ethylsultamovl)-benzylamide
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N N N
| H H .
.
N

F
Following general procedures X, Z, and W, but using 2-morphelin-d-yl-ethylamine as the amine in

procedure X, there is prepared 2-(3-flusro-phenvli-pyvrimidine-S-carboxylic acid 3-(2-morpholin-d-yl-

_ ethylsulfamovli-benzviamide (150 mg) containing small amount of TFA. MS: 500 (M+H); 'H NMR

(300 MHz, CDCL): 8 3.0-3.4 {m, 8H), 3.5-3.75 (m, 2H), 3.85-4.1 (m, 2H), 4.64 (d, 2H), 7.45 (dt, 1H),
7.60-7.75 (m, 45), 7.82 (s, 1H}, 8.01 (s, 1H), 8.16 (d, 160}, 8.30'(d, 1H), 9.33 (s, 2H), 956 {z, 1H), 9.69 |
{m, 1H); ICs, = 37 nbhd.

Following general procedurcs X, Z, and W, but using 2-piperidin-1-yl-ethylamine as the amine it
procedure X, there is prcpm;;d 2-(3-flupro-phenyl)-pyrimidine-5 -carboxylic acid 3-{2-piperidin-1-yl-
eth},:lsulfamoyi!—benz.}:lamide {125 mg) containing small amount of 'l“FA; ME: 498 (M—O—H); ‘H NMR
(300 NHze, CDC‘I;): & 1.2-1.8 {m, 6H), 2.8-2.95 (m, 2H}, 3.11 (bs, 4H), 3.3-2.5 (m, 2H), 4.64 (4, 2H),
7.46 (dt, 1H), 7.60-7.75 (m, 4T1), 7.82 (5, 1H), 8.00 (bs, 1H), 8.16 (4, 1H), 831 (d, 1H), %.08 (m, 1H},
4.33 (s, 2H), 9.56 {t, 1H). ' |

Example 58
2-43-Fluoro- Dheuwl“} -DYT umdma 5 -carboxvlic acid 3[24{1- mctlwl pyrrolidin-2- 1,rl)-cthylsulfamuvl|

henzylamide

{
M M
- O RS
e |
M »
F
Fullowing g&neral procedures X, Z, and W, but using 2-(1-methyl-pyrrolidin-2-yl)-ethylaming as the
amine in pmu.,duﬂ. X, there is prepared 2-{3-fluore-phenyl)-pyrimidine-5carboxylic acid 3[2 I:'l—mc.thvh

pyrrolidin-2-v1)- t:ilw13u1famwl]-bcnzvlamrde {110 mg). MS- 4598 (M+H); '"H NMR (300 MHz, CDCL): _
#1.4-1.7 {n, 2H), 1.7-2.2 (m, 4H), 2.7-2.9 (m, 5H), 3.0-3.1 (_m, LH}, 3.1-3.3 {m, 1H}, 3.4-3.6 {m, 1H),

8,64 (d, TH), 746 (dt, 1H), 7.58-7.72 (m, 4H), 7.79 (s, 1H), 816 (d, 1FT), 831 (d, 111}, 9.33 (s, 2H), 9.36 -

(t, TH).

e
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Example 59

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(1 -ethyi-pyrrolidin-2 -yimethyl)-sulfamovyl]-

benzylamide

CH.
o] 3
: 0\\ rfo ' f
NT N S N N
| H H
Y
N

F

Following general procedures X, Z, and W, but using C-(1-cthyl-pyrrolidin-2-yl)-methylamine as the

amine in procedure X there is prepared 2-(3-fluoro-pheny)-pyrimidine-5 carboxylic acid 3-{(1-ethyl-
mrn'olidin-2-ylmetlwl)-sulfamoyl]-benzvlémide (85 mg) containing small amount of TFA. MS: 498 |
(M+H); 'H NMR (300 MHz, CDCly): $ 1.20 (t, 3H), 1.6-2.2 (m, 4H), 2.95-3.2 (m, 4H), 3.25-3.45 (m,
2H), 3.45-3.6 (m, 1H), 4.65 (d, 2H), 7.46 (dt, 1H), 7.60-7.76 (m, 4H), 7.83 (s, 1H), 8.09-8.17 (m, 2H),
8.31 (d, {H), 9.13 (bs, 1H), 9.34 (s, 2H), 9.57 (t, 1H).

Example 60
2-( 3-Fluoro-phenvl)-mfrimidine~§-carl)oxvlic acid 3-2-(1 H-imidazol-4-yl)-ethylsulfamoyl]-benzylamide

00 N=\

0 g
N /\/[\/NH
N~ N S*N =
| H H
-
N

Following general procedures X, Z, and W, but using 2-(1H-imidazol-4-yl)-cthylamine as the amine in

F

procedure X, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[ 21 H-imidazol-4-y1)-
ethvisulfamoyl]-benzylamide (30 mg) as a solid. MS: 481 (M+H); 'H NMR (300 MHz, CDCly): § 2.77
(L. 2H), 3.06 (1, 2H), 4.63 (d, 2H), 7.40 (s, 1H), 7.46 (1, 1H), 7.56-7.96 (m, 4H), 7.77 (s, 1H), 7.86 (1, 1H),
8.16 (d, 1H), 8.31 (d, 1H), 9.32 (s, 2H), 9.55 (t, | H); IC5, = 61 nM. '

Example 61

2-( 3-Fluoro-nhenvl)-nvrimidine-S-éurbdxvlic acid 3-[3-( 2 -mcthyl-piperidin-1-yl)-propvlsulfamoyl]-

benzylamide

o 0 0 e
N N
NF J'l\ P X S. /\/\N
/\/lr H | H
D g
s
F

Following general procedures X, Z, and W, but using 3-(2-methyl-piperidin-1-yl}-propylamine as the

amine in procéciurc X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[3-(2-methvl-

pincﬂdin-l-vl}-prop‘.'lsulfémovl]-bcnzvlamide (155 mg) containing small amount of TFA. MS: 526
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(MFH); "H NMK (300 Mz, CDCL): 5 1.16 (dd, 3H), 1.3-1.9 (m, $H), 2.75-3.25 (m, 6H). 3.3-3.6 (m,
IH), 4.64 (d, 2H}, 7.46 {dt, 1H), 7.58-7.72 (m, 4H), 7.79-7.85 (m, 2H), 8.16 (d, 1H), 831 (4, 1H), 8 9.2
(m, LF), 9.34 (s, 2H), 9.57 (t, 1H).

Examp-ﬂe 02 _ ‘
2-03-Fluoro-phenvli-pyrimidine-5-carboxylic acid 3-[3-pyrrolidin-1-yl-propvlsul famayT-bengylamide
if %P |
Ngﬁ\ﬂ/ YUYy MNL
A _ .
I o
F

Following general procedures X, Z, und W, but using I-pyrralidin- | -yl-propylamine as the amine in

procedure X, there is preparcd 2-(3-fluoro-phenyi)-pyrimidine-S-carboxvlic acid 3 3-pyrrolidin-1-yl-

propvlsulfamoyl)-benzylamide (105 mg), MS: 498 (M+H); 'H NMR (300 MHz, CDCLY: 8 1.7-1.9 (m, -

L34, 1.9-2.1 (m, 2H), 2.8-3.0 (m, 4H), 3.05-3.15 (m, 21}, 3.2-3.35 {m, 2H), 4.64 {d, 2H), 7.46 (dr, LH),

7.58-7.77 (m, 4H), 7.79 (m, 11}, 8.16 (d, 1H), 8.31 (d, 1H), 9.34 {5, 2H), 9.41 (s, LH), 9.56(t, 1H}

Exumple 63

zylamide

Following peneral procedures X, Z, and W, but using N' N-dimethyl-clhane-1,2-diamine ag the amine in
procedure X there is prepared 2-(3-flucro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-dimethylamino-
Eih)_flsulfﬂmuyl'!-thxE‘]amide (38 me) as a solid. MS; 458 (M+H); '"H NMR {300 MHz, CDCI3): 8 2.78

(s, 6H), 3.0-3.2 (m, 4H), 4.63 (d, 2H), 7.46 (d1, 1H), 7.60-7.76 {m, 4H), 8.01 (i, 16}, §.16 (d, 1H), 331@1_

1H}, 9.33 {bs, 30, 9.56 (1, IH) ICs; = 45 nb.

Example 64
2. (3 _Fluatro-phenyl-pyrimidine- 5 -carboxylic geid 3-(2-disthylamino-ethylsulfamoy)-benzylamide
. CH '
il G, 0 .
N";“jﬁ ‘H - ,VSHN_AV,N\V_, H,
H
L
t
F

Following general procedures X, Z, and W, but using N ' N'-dicthyl-ethane-1 2-diamine as the anmne in

procedure X therc 1s prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxvlic acid 3-f2-diethylamine-

ethylsulfamavl}-henzylamide (128 my} containing small amount of TFA, MS3: 486 (M1} 'H NMR

18
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(300 MHz, CDCly): 8 1.16 (t, 6H), 3.0-3.2 (m, 8H), 4.65 (d, 2H), 7.46 (dt, 1H), 7.60-7.76 (m, 4H), 7.83

(s, 1H), 8.02 (1, 1H), 8.16 (d, 1H), 831 (d, 1H), 9.17 (bs, 1H), 9.33 (s, 2H), 9.57 (1, 1 H).

Example 65

2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid 3-(3-dimethylamino-2,2-dimethvyl-propylsulfamoy!)-

benzyvlamide

9] Q0
' kP CH
UM WO N
~. H,C CHgCH:,
S N
/ .

F
Following general procedures X, Z, and W, but using 2,2,N',N'-Tetramethyl-propane-1,3-diamine as the

amine i procedure X there is prepared 2-( 3-fluoro-phenyl)-pvrimidine-5-carboxylic acid 3-(3-

dimethylamino-2.2-dimethyl-propylsulfamoyl)-benzylamide (190 mg) containing small amount of TFA.
MS: 500 (M+H); 'H NMR (300 MHz, CDCl,): 8 0.95 (s, 611), 2.68 (d, 2H), 2.84 (d, 6H), 3.03 (d, 2H),
4.64 (d, 2H), 7.46 (d1, 1H), 7.58-7.74 (m, 4H), 7.80 (s, LH), 7.85 (1, 1H), 8.16 (d, lH); 8.31 (d, 1H), 8.85
(bs, 1H), 9.34 (s, 2H), 9.57 (1, 1H); IC5o = 35 uM.

Example 66
2-(3-Fluoro-phenvl)-pyrimidine-5-carboxylic acid 3-(5-dimethylamino-pentylsulfamovi)-benzylamide
O

Ny

o (8]
' ~CH
NF N S\N/W\N 3
| H H i
i,

”

F

Following general procedurces X, Z, and W, but using N' N'-dimethyl-pentane-1 ,5-diamine as the amine
in procedure X there is prepared 2-(3-fluoro-phenyl)-pvrimidine-5-carboxylic acid 3(5-dimethylamino-
pentylsulfamoyl)-benzylamide (175 mg). MS: 500 (M+H); 'H NMR (30Q MHz, CDCly): 8 1.22-1.27 (m,
2H), 1.34-1.44 (m, 2H), 1.44-1 .57 (m, 2H), 2.70-2.74 (m, 8H), 2.92-2.99 (m, 2H}, 4.63 (d, 2H), 7.46 (dd,
1H), 7.56-7.70 (m, 4H), 7.78 (s, 1H), 8.16 (d, 1H), 8.31 (d, IH), 3.33 (5, 2H), 9.56 (t, 1H).

Example 67‘

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-diiso ropylamino-cthylsulfamoyl)-benzylarmde
' H,C._CH, : ‘

90 Y

. @]
S. ,’\VN CH3
=
\N CH,

A0
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Following general procedures X, Z, and W, but using N',N'-diisopropyl-ethane-1,2-diamine as the amine

m procedure X there is prepared 2-{ 3-ﬁunm-nh¢1wi)—pvrimidine—5-chrboxvljc aeid 3.02-

diisopropylamino-sthytsulfamoyl)-benzylamide {150 mg). MS: 514 (M+H); 'H NMR (300 Mz,
CDCL): B lnll. (t. 12H), 3.06-.308 (m, 4H), 3.58-3.65 (m, 2K}, 4.64 (d, 2H), 746 (dd, IH), 7.60-7.75 {m,
4H), 7.82 (s, 1H), 8.07 (1, 1H}p 816 (d, 1H), 8.31 (4, LH), 9.34 (s, 2H), 9.59 (t, |H).

Example 68

" 2-(3-Fluoro-phenyli-4-methyl-pyrimidine-5 -carbozylic acid 3- methanesulfonylamino-methyl)-

benzylamide

“)“YL“O/\”D

e

£
Step 1. Na' (0.66 g, 28.6 mmaol) is add:d to anhydrous EtOH (100 mL) and stirred at room temperature
for 15 min. 3-Fluorobenzamidine hydrochlonde (4.87 g, 27.8 rnmolj is added and the solution is stirred
for 15 min. 2-Dimethylaminemethylene-3-oxo-bunric acid ethyl ester (5.3 g, 28.6 mmol,} is added and
the reaction mixture i5 heated at reflux under N; for 1 hours. The reaction is cooled to roam temperature
and concentrated in vacus. The residue is dissolved in BtOAe (300 mL), washed with brine (2x100 mL},
dried (Na; SO, filtered, and concentrated lo afford 2-(3-flugro-phenyl}-d4-methvi-pyrimidine-5-

' curboxylic acid ethyl ester (6.8 g, 99%). MS: 261 (M+H), 'H NMR (300 MHz, CDCL}: § 143 {1, /= 1.0
Hz, 3H), 2.92 (s, 3H), 4:42 (q, J =7.0 Hz, 2H}, 7.24 (m, 1H), 7.45 {m, 1), 8.27 (m, 1H), 8.37 (m, 11,

921 (s, LH).

Sizp 2. A solution of 2-(3-tluoro-pheny|)-3-methyl-pyrimidine-5-carboxylic acid ethyl ester (6.7 g, 27.2
mmal) and NaOH (2.1 g, 54.4 mmol) ina 1:1:1 solution of THF, MeOH and water [JDﬁ mlL) is heated at
reflux for 45 min. “Lhe TI—IF,-’Met)H ig .Evapomted,l and ﬂie_ agueous solution is treated with 3 N HCl to
adjust the pld to between 2 and 3. The sclid is filtered off, washed with water and dried i vacue to yicld
2.{3-Musro-phenyl)-4-methyl-pyrimidine-5-carboxvlic acid (5.4 g, 91%) as a solid. MS: 233 (M-+11); 'H
NMR (3040 MHz, CD,OD): 52 85 (s, SH], 7.24 (m, 1H), 7.50 {m, 1H), 8.17 (m, 1H), 8.32 (m, 1H}, .20
(s, IH}.

Step 3. To a solution of2-(3 -fluora-phenyl}-4-methyl-pyrimidine-5-carboxylic acid (0.195 g, 0.8%9 mmal)
in THF (5 mL) is added carbonyl ditmidazole (0.18 g, 1.1 mmel) and heated at 60°C for 2 hours. The

" mixture is cooled to room temperature. {3—Anﬂnometh}rl—bmzﬂ]-carbam ic acid reri-butyl ester (0.25 mL,

1.1 mmal) is added and the mixnare is stirred for 12 bours. The mixture is diluted with EtOAz (100 mL}),
washed wnh brine [7‘.1::[} mL), dried with Na,5O,, ﬁllf:red and concentraicd in mr‘u.;:r The residue is
purified by flash ohromamgmphv eluting with 20%-80% EtDAc/heptane to afford [3-({[2-(3-fluoro-
nhcnvl‘]-4-mc:lhv1—-nvwﬂmiﬂmhﬂ] -benzvll-carbamic acid tert- but‘ﬂ ester {032 g,
80%) us & salid. MS: 451 (MHH); 'H NMR (300 Mifz, DMSO-de): 5 1.38 (s, 9H), 2 65 (s, 3H), 4.14 (d, 7
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— 6.1 Hz, 2H), 450 (d, /= 5.6 Hz, 2H), 7.15 {m, 1H), 7.24 {m, 1, 7.31 (m, 11, 7.43 {m, LH), 7.62 (m,
1H), 8.13 (m, 1H), 8.28 (m, 1K), 8.89(s, 1D, 9.23 (m, 1H).

Swp 4. To 4 soluton of [3-({[2-(3-fluoro-phenyl)-4-methyl-pyrimidine-3 -carbonyl]-amino } -methyl)-
henzyl|-carbamic acid tert-butyl ester (0,03 g, 0.111 mmol) in DCM (2 mL) ot 0 °C is added TFA (0.013
mL. 0.111 mmol} and the mixnare is stirred for 2.5 hours. The mixture is concentrated in vacuwe. The
residue 13 disselved in THF (2 mlY. EGN (0.05 ri"it,, (0,333 mmol) and mﬁthanesulfnn}rl chlnrir:l(: (0.010
ml., 4.133 mmal) are added and the mixture 1s stirred for 12 hours. The mixture is diluled with EAO A
(100 mL}, washed with saturated aqueous NH.CI (2x50-mL}, dried with Na 50, filtered, and

concentrated i vacwo. ‘The residue is purilied by flash chromatography eluting with 20%6-80%

O éucfheptane t0 afford 2-(3-fluorg-phenvl)-4-methyl-pyrimidine-3-carboxylic acid 3-

fmf:thanesu!fn nylamino-methyl}- bt:nﬂlanudf: (0.03 g, 64%) as a powder. MS: 429 (M-+H):; ‘H NMK
(300 MHz, DMSO-d): 8 2.65 (s, 311}, 2.86 (s, 3HY, 4.18 {d, = 6.3 Hz, 21), 4.50 (d, .7 = 5.9 Hz, 2H},
7.27-7.45 {1, 3H). 7.62 (m. 2H), 8.13 (m, 1H), 8.28 {m, 1H), 8.90 (s, 1H}, 9.25 {m, LH}; ICs5 = 48.5 nM.

Example 49 . _
2-{3-Fluoro-phenyl)-4-methyl pydmidine-3 -carboxvlic acid 3-{(propane-2-sul fonyla minoj-nethyll-

benzylamide
. )ﬁ)L -~ ;
. H
F CI'
CH,

Following pmm:ciur&ls similar to those of Example 68 (step 3) but substituiting isopropanesulfonyl
chloride (0.5';'-’ mmaol} for {3-aminomethyl-benzyl)-carbamic aci-d Lri-butyl ester there is prepared 2-(3-
mm;phmljﬂsz;thvl-nwinﬁdine-i;carbuxvlic acid 3-[(prome—?—sulfmylaminn‘]—methyl}
benzylamide {100 mg) as a solid. MS: 456 (M+H}),; '"H NMR (300 MHz, DMSO-dgy 8 1.22{d, /=68
Hz, 6H), 2.65 (5, 3H), 3.10 (m, 1H),4.18 (d, /= 6.2 Hz, 2H), 451 (s, 2H), 7.27-7.45 (m, 3H), 7.62 (m,
2H), 8.14 (m, 1H}, 8 26 {m, 1H), 8.90 (s, 1T, 9.25 (m, 1H}.

Emn_‘rglu T _ .
2-{3-Fluaro—raliemrh44-ma:thvl_—p_wimidine-5{arhumlic acid 3-methylsulfamoylmethyl-benzylamide
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S N S
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F

Step 1: A solulion of 3-hr0m0meﬂ1yl—henzunitrili: (2 g. 10.2 mmol) in EtOH {50 mL) is treated with a.
solution of Na,SOs (1.3 g, 103 mmol} in H,0 (50 mL) and heated at reflux for 4 hours, The mixre is
conventrated i vagowo. The residue is suspended in DCM (100 mL) and DMF (1 mL}, cooled 1;:: 4"C and
treated wilh oxalyl chioride (8 mL, 43.4 mmol). The mixture is warmed to roem temperature and stirred
tor 3 hours. The mixture is diluted with brine, extracted with DCM (2x100 mL}), dried with Na;SO,,
filtered, and concentrated in vacuo.. The residue is dissolved in THF (25 ml). methylamine {2 M, 12.5
mL, 25 mmul.}-i:s added and the mixture is stirred for 12 hours. The mixture i diluted with EtOAc (1 00
mL), washéd with satura;red agueous NHAC1 (2x100 mL), dried with NupS0,, ﬁlh'ed, and concerirated in
vacuw: The residue is purified by flash chmmatbgra phy eluting with 20%-80% EiGAcheptane to afford
Q{S—cyanu—uhr:ﬁ_~,rl]-N—m‘ethvl—mti;hancsuifnnamidi: (1.5 2, 69%) o8 a powder. MS: 209 (M+H), TH NMR -
(300 MHz, DMSO-dg):. 8 2.60 (d, /= 4.8 Hz, 3H), 4.44 (s, 2H), 7.02 (in, 1HY, 7.61 {m, 1M}, 7.74 {m, 1H)},
7.85 (m, 2H).

Siep 2: To a soluton of C-(3-cyano-pheny}-N-methyl-methanesulfonamide (42 mg, 0.2 mmol} in THE (4
mL} is added a solution of BH;'THE in THF {1 M, 1 mL). The mixture is sealed am"l heated In a4
microwave reactor at 100°C for 120 secends. The mixture is poured into 1 M HCL (20 mb), basified with
IM f-!aOH ta pki~ 10, cxiracted with DCM (2x50 mL), dried with Na,SO,, filtered, and concentrated in

vacwo to afford C-(3-aminomethyl-phenyl]-AM-meihyl-methanesulfonamide, which is used directly in the

next without further purification.

Step 37 Follawing procedures similar to those of Exam[ﬂe 58 {step 3} but subsfimiting C-(3-aminomethyl-
phunyl)-N—ﬁ]ethyl-m::than-;sulfunamidt: (2.3 mmol) for (3-aminomethyl-benzyl)-carbamic acid ferf-butyl
ester there is pmpaﬁ:_d 2-{3-tluf;rn—[_:henvl}-d-me't'hvl—pvrimidiné-j-cart;ux.vlic acid 3-
methylsulfamoyvimethyl-benzylamide {3-{) ‘mg) as a solid. MS: 425 (M+H); 'H NMR (300 MHz, DMSO-
de): 8 2.58 (d, J = 4.8 Hg, 3H), 2.65 (s, 3F), 434 (5, 2H), 4.53 (4, J='5.7 Hz, 2H), 6.92 (m,-1H), 7.27-
7.45 (m, 3H), 7.62 (m, 2H}, 8.14 (m, 1H}, 8.28 (m, 1L1), 8,90 (5, 111), 9.23 {m, 1H).

"Example 71

2-03-Fluoro-phenyl)-4-methvl-pyrimidine-3-carboxyhe acid 3(isopropylsultamovl methyD)-benzylamide
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Step 1: To a solution of 3-bromomethyl-benzenitrite (2 g, 10.2 mmol) in EtOH (50 ml)i15added a
soluﬁnn of Na,SC; (1.3 g, 10.3 mmol) in H,0 (50 mL]) and the mixture is heated at reflux for 4 haurs,
The mixture 18 concentrated in vacue. The tesidue is suspended in DCM (100 mL) and DMF ( lv(‘(ﬂ.),
gocled to 0°C and treated with oxalyl chloride (4.3 ml, 24 4 mmol). The mixture is warmed 0 room
temperature for 3 hours. Thé mixture is diluted with brine {100 mL}, extracted with DCM (2100 mL),
dried with Na;80,, filtered, and concentrated in vacuo. "the residuc 15 disgolved u THF (100 ml), and
treated with isopropyl amine (3.5 mL., 40.8 mmol). The mixture 1s stirred for 12 h, diluted with EtQ4Ac

{200 mL.), washed with saturated agueous NHC1 (2x100 ml), dried with Nag 50, tiltered, and

concentrated i vacuo. The residue is punilicd by flash chromatography cluﬁng with 20%-80%
Et‘(}ﬁcﬂmi}_lum‘: to afford C-(3-cve 1)-A-isopro l—nfl_elhaneé,ul‘fo.namride a5 a powder. MS: 237
{M+H); 'H NMR (300 Mz, DMSO-d:): 6 1.10 {d,/ = 6.6 Hé, 6H), 3.36 {m, 1H)._-4.41 (s, ZH), 7.09 (m,
LH), 7.57 (m, 1H), 7.74 {m, 1H}, 7.85 {m, 21},

Step 2: To a solution of C-{3-cyano-phenyl)-M-isopropyl-methanesulfonamide (0.5 g, 2.06 mmol) in THF
{1 mL}is added a solution of BH;THF in THF (1 M, 10.3 mL). The mixture is sealed and beated in 2
microwave reactor al 100°C for 120 seconds.  The mixture is pourcd 1to 1M HCL (530 mL), basified
with 3 M NaOH to pH ~ 10, extracied with DCM, dried with NegS0,, filtered, and concentrated iz vacuo

to alford C-{3-aminvmethyi-pheny])-N-sopropyl-methanesul fonamide, which is used directly in the next

step without further purification.

Step 3:.Pol]r>wing provedures similar 1o those of Example 68 (step 3) but substituiting C-(3-aminomethyl-

phenvl}-N-izopropyl-methunesu! fonamide (2 mmol} for (3-aminomethyl-henzyl)-carbamie acid tert-butyl

ester there is prepared 2-4(3-flugro-phenyi)-4-methvl-pyrimidine-5-carboxylic acid 3-(iscpropylsul Bamoyl-
methylbenzylamide (160 mg) as a solid. MS: 457 (M+H); ‘H NMR (300 Mz, DMSO-d.): 5 109 (d, J
= 6.4, 6H), 2.65 (s, 3H), 3.37 (m, 1H), 4.31 (5, 26, 4.53 (d, J = 5.8, 2I0), 6.99 (d, /= 7.1 Hz, 15, 7.27-
7.45 (m, 3H), 7 62 {r, 1EDY, 8.13 m, 1H), 8.28 (m, tH), 8.90 (s, 1H), 9.24 (m, IH); [Css = 34 aM.

Example 72
2-{3-Fluoro-phenyl}- pyrimidine-3-carboxylic acid 3-(methanesulfunylamino-methyl)-benzylamide
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Stepl. Toa solution of 2-{3-ﬂuurL]—uhEnvl]—pvrimidinc-5-carbtnxvlic acid (.5 g, 2.25 ﬁmﬁl} in THF {23
mL; is added carbonyl diimiduzole (0.5 &, 2.7 mmol) and heated at 60"C for 2 hours. “The mixture is
cooled to Toum tcmperanire and (3 -anﬁpomethyl—benzylj{farbalﬁic acid tert-butyl ester (.67 ml., 2.7
minol) is added, The mixture 1s stired for 12 b, diluted with EtOAc {108 mL), washed with brine (2x50
mL), dried with N2.50,, filtered and concentrated in vacwo. The residue is purified by flash
chromatagraphy cluting with 20%-80% EtQAc/heptane to afford [3-(( [2-(3-fluoro-pheny!}-pyrimidine-5-
carbonyl]-amino} -methvl)-benzyl]-carbamic acid tert-butyl ester (0.8 g 80%) 25 a solid. MS: 437 .
(M+H); "H NMR (300 MHz, DMSO-35): 3 1.35 (s, 9H). 4.13 (d, J = 6.1 Hz, 2H), .54 (d, /= 5.9 Hz,
2H), 7.27-7.48 {m, 4H), 7.62 (m, 1H), 8.16 (m, [H), 831 (m, 1H), 9.32 (s, 260}, 9.43 (o, LH).

Step 2. Lo [3-{{[2-(3-ftuoro-phenyl}- p}frimidihe—S —carbomyl]-amino j -metlyl)-benzyl]-curbumic acid
tert-buty] ester (0.28 g, 0.64 mmol} at §°C is added HCI in dioxane (6.5 mL, 4N} and the mixiure 18
stirred for 2 -5 hours. The mixtur-: is concentrated i vaciro. The Tesiduc is dissolved in DCM (3 mL} and
Et;N (D 21 mL, 0.1.5 mmnl} and methanesulfony] chlonde (0.105 mL, 0.1.3 mmol} are added. The
mixture 8 sticred for 12 haurs diluted with EtOAc {100 ml), washed with saturated aqmu:, NHCL(ZR50
mL}, dned with hasz.,, fltered, and concentrated (v vacuo. The residue is pl..ll'lflt:d by flash
chromatography elutmg with 20%:-80% EtOAc/heptane tr:: afford 2-(3- fluoro-phenyl}-
carhoxylic acid }-tmetham:sulfonvlangunmmuthvl]rbenz',rlanndc: ((),23 g, 94%) a3 4 powder. MS:459
(M+R); *H NMR {300 MHz, DMSO-ds): 8 2.85 (3, 3H), 4.17 (4, J = 6.2 Hz, 2H), 4.56 (4, /=39 Hz,
2H), 7.27-7.62 (m, $H), 817 (m, TH), 8.32 (m, 1H), 9.32 (s, 2H), 9.5 (m, 1H). |

inicdine-3-

. Example 73

2-{3-fluore-phenyl)- pyrimidine-5 -carboxylic acid 3-[(propanc-2-sulfonyvlamino}-methyl}-benzylamide '

;S\_
HC CH,
Following procedures similur to those of Example 72 (step 2) bul subsiituiting 1sopropanesulfonyl

chloride {1.3 mmol) for methancsulfonyl chloride there is prepared 2-(3-flupro-phenyl) 4-pynmidine-3-
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carboxylic acid 3-[(propane-2-sulfonylamino)}-methyll-benzylamide (7 mg) as a solid. MS: 443 (M+H); -
'"H NMR (300 MHz, DMSO-dg): & 1.20 (d, J = 6.8 Hz, 6H), 3.05 (m, 1H),4.17 (d, J = 6.4 Hz, 2H), 4.55
(d, /= 5.9 Hz,.2H), 7.27-7.62 (m, SH), 8.17 (m, 1H), 8.32 (m, 1H), 9.32 (s, 2H), 9.45 (m, 1H).

Example 74

2-(3-Fluoro-phenvyl)- pyrimidine-S-carboxvlic acid 3-methylsulfamoyimethyl-benzylamide

Following procedures simlar to those of Example 72 (step 1) but substituiting C—(S-anﬂnomethyl-
pheny!)-N-methyl-methanesulfonamide (1.17 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-butyl
ester there 1s prepared 2-(3-tluoro-phenyl)- nvrimidine-S-carbdxvlic acid 3-methylsulfamovlmethyl-
benzylamide (105 mg) as a solid. MS: 415 (M+H); 'H NMR (300 MHz, DMSO-dg): 6 2.57 (d, J= 4.8
Hz, 3H), 4.32 (s, 2H), 4.57 (d, /= 5.9 Hz, 2H), 6.92 (m, 1H), 7.28-7.67 (m, SH), 8.17 (m, 1H), 8.32 (m,
LH), 9.32 (s, 2H), 9.46 (m, 1H). '

Example 75

2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-(isopropylsulfamoyl-methyD-benzylamide

O .
N/\j)LN
[ H
~
N .

0
5
f'N
F 1

H,C” “CH,

Following procedures similar to those of Example 72 (stép 1) but substituiting C-(3-aminomethyl-
phenyh)-V-isopropyl-methanesulfonamide (1.45 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-

butyl ester there is prepared 2-(3-fluoro-phenvl)- pyrimidine-5-carboxylic acid 3-(isopropylsulfamovi-

' methyl)-benzylamide (140 mg) as a solid. MS: 443 (M+H); "H NMR (300 MHz, DMSO-dg): 8 1.07 (d, J

= 6.4, 6H), 3.39 (m, LH), 4.29 (s, 2H), 4.56 (d, J = 5.9, 2H), 6.99 (d, /= 7.1 Hz, 1H), 7.28-7.45 (m, 3H),
7.62 (m, 1H), 8.17 (m, 1H), 8.32 (m, 1H), 9.32 (s, 2H), 9.45 (m, 1H).

Example 76

2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid (2-methanesulfonylamino-pyridin-4-ylmethyl)-amide
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Step 1: A solution of2-aﬁuno-isonicotinonitt‘ilc (1 g, 8.4 mmol) and methanesulfonyl chloride (0.716 mL
9.2 mmol) in pyridine (10 mL) is stirred at room temperature for 12 hours. The mixture is poured onto |
ice and stirred for 20 min. The mixture is filtered and washed wit.h water (100 mL), followed by diethyl
ether (100 mL). The solid is dried in vacuo to afford N-(4-cvanopyridin-2-yl)-methanesulfonamide (1.1
g, 66%). MS: 198 (M+l-lj; '!-I NMR (300 MHz, DMSO-dg): 6 3.32 (s, 3H), 7.27 (s, 1H), 7.48 (d, /= 5.1
Hz, 1H), 8.53 (d, /= 5.3 Hz, 1), |

Step 2: N<(4-Cyano-pyridin-2-yl)-methancsulfonamide (0.15 g, 0.76 mmol) is dissolved in MeOH (4 mL)
and concentrated HCI (2 rﬁL) and 1s treated with Pd’/C (10%, 150 mg). The mixture is stirred under H, for

.12 hours, filtered and concentrated in vacuo to afford N-(4-aminomethyl-pyridin-2-vl)-

methanesulfonamide (0.15 g, 97%), which is used directly in the next step without further purification.

Step 3: Following procedures similar to those of Example 72 (step 1) but substituiting N-(4-aminomethyl-

pyridin-2-yl)—methancsulfoﬁamide (0.75 mmol) for (3-aminomethyl-benzyl)-carbamic acid lert-buty.l ester

there is preparcd 2-(3-fluoro-phenyl)-pyrimidine-S-carboxylic acid (2-methanesulfonylamino-pyridin-4-

ylmethvl|}-amide (320 mg) as a solid. MS: 402 (M+H); 'H NMR (300 MHz, DMSO-dg): § 3.24 (s, 3H),
4.53 (d, J = 5.7 Hz, 2H), 6.97 (s, br, 2H), 7.43 (m, 1H), 7.63 (m, 1H), 8.18 (m, 2H), 8.33 (m, 1H),9.33 (s,
2H), 9.52 (m, 1H). :

Example 77

2-(5-Methyl-[1 _2,4]oxédiazol-3-vl)varimidine-S —carboxvlic acid (tetrahvydro-pyran-4-yl)-amide |,

H,C

Step L. To a solution of 2-methylsulfanyl-pyrimidine-5-carboxylic acid methyl ester 1 (1 g, 5.43mmol) in
DCM (60 mL) is added MCPBA (2.81 g, 16.29 mmol) portion wise at room temperature. The resulting
solution is stirred at room tempceraturce ovemight. A solution of Na,8;0; (1.6 g) in water (60 mL) 13
added. The mixture is stirred at room temperature for 20 min. The layer is separated, and the water layer
is extracted with DCM (2x20 mL). The combined DCM layer is washed with saturated NaHCO, (3x20 '
mL), dried (Na,SOy,), filtered and concentrated in vacuo to affordl2-methanesulfonyl-pvrimidine-S-
carboxylic acid methyl ester as a solid (1.05 g, 90%). MS: 217 (M+H); 'H NMR (300 MHz, CDCL,): §
3.41 (s, 3H), 4.06 (s, 3H), 9.44 (s, 2H).
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Step 2. To a solution of 2-methanesulfonyl-pynmidine-5-carboxylic acid methyl ester 2 (2.5 g, 11.56
mmol) in DCM (30 mL) is added a solution of wnnbutylgmmonium cyamide (3.1 g, 11.56 mmol) in water
(30 mL) slowly at room temperature. The mixture is stirred for 80 min. The mixtre is washed with water
(2x20mL), dried (Na,;SQ,), filetcred and concentrated in vacuo. The residue is purified by column
chromatography eluting with 5-60% EtOAc in heptane to afford 2-cvano-pvrimidine-S-carboxylic acid
methvl ester (1.16 g, 61%) as a solid. MS: 164 (M+H); "H NMR (300 MHz, CDCl,): 3 4.05 (s, 3H), 9.37
(s, 2H). ‘

Step 3. Toa solution of 2-cyano-pyrimidine-S-carboxylic acid methyl ester 3 (1 g, 6.13 mmol) in McOH
(20 mL.) at room temperature is added hydroxylamine hydrochloride (0.64g, 9.2mmol) and sodium acelate
(0.76 g, 9.2 mmol). The resulting mixture is heated to reflux for 2 hours. The mixture is cooled to room '
temperature and concentrated in vacuo. 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 ovcm.ight to afford 2-(N-
hydroxycarbamimidoyl)-pyrimidine-5-carboxvlic acid rﬁethyl ester (1.09 g, 91%) as a solid. MS: 197
(M+H).

Step4.Toa solution of 2-(N-hydroxycarbamimidoyl)-pyrimidine-5-carboxylic acid methyl ester (900
mg, 4.59 mmol) in pyridine (15 mL) is added acetyl chloride (432 mg, 5.5 mmol) dropwise. The
resulting solution is stirred at room temperature for 1 hour, and heated to reflux for 3h. The solution is
cooled to room temperature und concentrated in vacuo. Water (30 mL) is added to the residue, and the
mixture is extracted with EtOAc (3x20 mL). The combined vrganic layer is washed with saturated

NaHCO;, dried (Na,S0O,), filetered and concentrated in vacuo to afford 2-(5-methyl-[1.2.4}oxadiazo-3-

yD)-pyrimidine-5-carboxvlic acid methyl ester (300 mg, 89%) as a solid. MS: 221 (M+H).

Step 5. To a solution of 2-(5-methyl-( 1,2,4joxadiazol-3-yl)-pyrimidine-5-carboxylic acid methyl 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 is evaporated, and water (20 mL) is
added. The water solution is washed with ether (2x20mL), and acidified with 2 N HCl to pH ~ 3. The
resulting precipitate is ﬁltcrc'd, washed with Water and dried in vacuum oven overnight to afford 2(5-
methyl-[ 1.2.4)oxadiazol-3-y])-pyrimidine-5-carboxvlic acid (350 mg, 37%) as a solid. MS: 207 (M+H);
'H NMR (300 MHz, DMSO-dg): § 2.73 (s, 3H), 9.39 (s, 2H). ‘

Step 6. To a solution of 2-(5-methyl-[ 1,2,4Joxadiazol-3-yl)-pyrimidine-5-carboxylic acid (50 mg, 0.24
mmol) in DCM (10 mL) is added 1-[3-(dimethylamino)propyl-3-ethylcarbodiimide (50 mg, 0.26 mmol)
and N-hydroxybenzotriazole (35 mg, 0.26 mmol) at room temperature. The mixture is stirred for 10 min,
and tctruhydro-pyran-4-ylamine (27 mg, 0.26 mmol) 13 added. The mixture is stirred overnight, washed
with 2N HCl (1xSmL), saturated NaHCQ3, (1x5 mL), water (1x SmlL.}, dried (N2,50y), filcicred and

concentrated in vacuo. The residuc is purified by column chromatography eluting with 5% MeOH in

DCM to affrod 2-(5-methyl-[1.2.4]oxadiazol-3-y]}-pyrimidine-5-carboxvlic acid (tetrahydro-pyran-4-yl):
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amide (33 mg) as a solid. MS: 260 (M+H); "H NMR (300 MHz, CDCL,): 6 1.70 (m, 2H), 2.04 (m, 2H),

2.76 (s, 3H), 3.59 (m, 2H), 4.06 (m, 2H), 4.28 (m, 1H), 9.26 (s, 2H); ICso = 513.5 nM.

Example 78

2-(5-Methvl-[ 1.2 4]oxadiazole-3-y1)-pvrimidine-5-carboxylic acid 4 —sulfamoyl-benzeneamide,

H,C

Following procedures similar to those of Example 77 (step 6) but substituiting 4-aminomethyi-
benzenesulfonamide for tetrahydro-pyran-4-ylamine there is prepared 2-(5-methyl-[1.2 4loxadiazole-3-
yl)-pvrimidine-5-carboxylic acid 4 —sulfamoyl-benzeneamide as a solid. MS: 375 (M+H); "H NMR (300
MHz, DMSO-dq): 8 2.72 (s, 3H), 4.61 (d, 2H), 7.33 (s, 2H), 7.56 (d. ZH), 7.80(d, 2H), 9.39 (s, 2H).

Example 79 )
2-(5-Methyl-f1 .2.4]oxadiazol-3-vl)-nvri midine-5-carboxylic acid (3-phenyl-f1 .2.4]thiadiazol-5 -y])-amide

Ly

Following procedures similar to those of Example 77 (step 6) but substituiting 3-phenyl-[ 1,2 4]thiadiazol-

5-ylamine for tetrahydro-pyran-4-ylamine there is prepared 2-(5-methyl-[1.2.4]oxadiazol-3 -y}
pyrimidine-5-carboxylic acid (3-phenyl-[ 1.2 4]thiadiazol-5-yl)-amide as a solid. MS: 366 (M+H); 'H
NMR (300 MHz, DMSO-d): § 2.74 (s, 3H), 7.56 (m, 3H), 8.24 (m, 2H), 9.63 (s, 2H).

Example 80
2-{3-Fluoro-phenyD-pyrimidine-3-carboxvlic acid 3-{momholine-4-sulfony))-benzylamide

Following procedures similar to those of Example 3 but substituting 3-(morpholinesulfonyl)-benzylamine

for aniline, there is prepared 2-(3-fluoro-phenvl)-pyrimidine-5-carboxylic acid 3-(morpholine-4-sulfonyl)-
benzylamide as a solid. MS: 457 (M+H); 'H NMR (300 MHz, CDCl;): & 2.88-3.10 (m, 4H), 3.65-3.85
(m, 4H), 4.78 (d, 2H), 6.88-7.05(bs, N-H), 7.18-7.35 (m, H), 7.40-7.60 (m, 2H), '7.60-7.80 (m, 3H), 8.10-
8.35 (q, 4H), 9.21 (s, 2H).
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Example 81
2-Phenvi-pyrnimuidine-5-carboxylic acid 3.4-dimethoxvyl-benzylamide
O
N7 N O‘CH3
| H :
o O,CH3

N

Following procedures similar t those of Example 8 but substituting 3,4-dimethoxyl-benzylumine (0.3
mmol) for 2,2-diox02,3-dihydro:11-2lamda®*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-

phenvl-pyrimidine-5-carboxylic acid 3.4-dimethoxyl-benzylamide as a solid. MS: 350 (M+H).

Example 82
2-Phenyl-pyrimidinc-5-carboxylic acid (2-benzo[1.3]dioxol-5-vl-ethyl)-amide

A
B

o

Following procedures similar to those of Example 8 but substituting 2-benzo[ 1,3]dioxol-5-yl-¢thylamine
hydrochloride (0.3 mmol) for 2,2-di0x02,3—dihydro-lH-2lamda"‘6‘n*-benzo[c]isothiazol-S-ylamine, there is
prepared Z-ﬁhcnyl-nvrimidine-S-carboxvlic acid (€ 2-benzol'1.3'Idioxol-f-yl-clhyl)-anﬁde as a solid. MS:
348 (M+H); 'H NMR (300 MHz, CDCl): 8 2.91 (1, 2H), 3.74(m, 2H), 5.98 (s, 2H), 6.20 (bs, N-H), 6.65-
6.83 (m, 3H), 7.54 (m, 3H), 8.49 (m, 2H), 9.08 (s, 2H); ICso = 2 nM.

Example 83

2-Phenyl-pvrimidine-5-carboxylic acid (1H-indazol-5-y])-amide

~

zT

Z—

Following procedures similar to those of Example 8 but substituting 1H-indazol-5-amine (0.3 mmol) for
2,2-dioxo02 3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-phenyl- A
pyrimidinc-5-carboxylic 4acid (1H-indazol-5-yl}-amide as a solid. MS: 316 (M+H); '"H NMR (300 MHz,
CDCl;): 8 6.99 (d, H), 7.06 (q, H), 7.52-7.63 (m, 4H), 8.10 (s, H),.8.38 (d, ), 8.57 (m, 3H), 9.53 (s, H),
1Cs4 = 23 nM.

Example 84

2-Phenyl-pyrimidine-5-carboxvlic acid 4-[1.2.3)thiadiazol-5-yl)-benzylumide
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Following procedures similar to those of Example & but substituting 4-[1,2,3]thiadiazol-5-yl-benzylamine

(0.3 mmol) for 2,2-dioxo-2,3-dihydro-1H-2lamda*6*-benzo[c)isothiazol-5-ylamine, there is prepared 2-

phenvl-pvrimidine-5-carboxvlic acid 4-[1.2 3)thiadiazol-5-yl)-benzylamide as a solid. MS: 374 (M+H);
'H NMR (300 MHz, DMSO-dg): § 4.25 (d, 2H), 7.52-7.60 (m, SH), 8.12 (d, 2H), 8.45.(m, 2H), 9.31 (s,
2H), 9.46 (bs, N-H), 9.59 (s,.H); ICso = 6.5 nM.

Example 85

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide

CH, O
N7 N
| H
Ny
N
O~
=3
O/, \'IQH
F : CHs

Following procedures similar to those of Example 5, but substituting 2-(3-fluoro-phenyl)-4-methyl-
pyﬁmiaine-S-carbm{ylic acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 3-
aminomethyl-N-methyl-benzencsulfonamide hydrochloride for aniline, there is prepared 2-(3-fluoro-
phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide as a solid. MS: 415
(M+H); "H NMR (300 MHz, CDCly): § 2.73 (s, 3H), 4.72 (d, 2H), 6.70 (bs, N-H), 7.15-7.26 (m, H), 7.41-
7.65 (m, 3H), 7.77 (d, H), 7.85 (s, N-H), 8.15 (d, H), 8.24 (d, H}, 9.76 (s, H). 1Cs; = 106 nM.

Example 86

4-Methyl-2-pyridin-2-vl-pyrimidine-5-carboxylic acid 3-methv]sulfamoyl-benzylami&e

CH, O
el
N [ ﬂ

N

| N
Ox
N o/, \TH
CH,

Following proéedurcs similar to those of Example 5 but substituing 4-mélhyl-2-pyridin-:!-yl-pyt-imidine-
S-carboxylic acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 3-aminomethyl-.

N-methyl-benzenesutfonamide for aniline, there is prepared 4-methyl-2-pyridin-2-vl-pyrimidine-5-

carboxylic acid 3-methylsulfamoyl-benzylamide as a solid. MS: 398 (M-+H); 'H NMR (300 MHz,
CDCL): 8 2.54 (s, 3H), 2.59 (s, 3H), 4.62 (d, 2H), 7.23-7.42 (m, 3H), 7.48-7.60 (m, H), 7.61-7.68 (d, H),
7.78-1.93 (m, 2H), 8.37-8.44 (d, H), 8 51-8.62 (m, H), 8.67 (5, H). '

Example 87

a|
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2-Phenyl-pvrimidine-5-carboxvlhc acid 4-morpholin-4-vlbenzylamide

>N N
(_o
Following procedures similar to those of Examplé 8 but substituting 4-morpholin-4-yl-benzylamine for
for 2,2-diox02,3-dihydro-1 I-l-2larhda*6*-benzo[c]isotﬁiazol-S -ylamine, there is prepared 2-phenyl-
pyrimidine-5-carboxylic acid 4-morpholin-4-ylbenzvlamide as a solid. MS: 375 (M+H); '"H NMR (300
MHz, CDCl,): 6 3.18 (1, 4H), 3.88 (t, 4H), 4.62 (d, 2H), 6.48 (bs, N-H), 6.92 (m, 2H), 7.29 (m, 2H), 7.47-
7.58 (m, 3H), .50 (m, 2H), 9.16 (s, 2H); IC50 =12 nM.

Example 88

6-[{2-Phenyl-pyrimidin-5-carbonyl)-amino]- 1H-benzoimidazole-2-carboxylic acid methyl ester,

' N 0
1 I
' N
~ H,C
N

Following procedures similar to those of Example 8 but substituting 6-amino-1H-benzoimidazole-2-
carboxylic acid methyl ester for 2,2-diox'o-2,3-dihydr0-1H-2lamda*6*-bcnzu[c]isothiazol-5-ylumine,
there is prepared 6-[( 2_phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-carboxvlic acid
mcthyl ester as a solid. MS: 374 (M+H), '"H'NMR (300 MHz, DMSO-d,): 8 3.95 (s, 3H), 7.52-7.63 (m,
SH), 7.70-7.82 (m. H), 8.29 (s, H), 9.38 (s, 2H), 10.68 (4, H).

Example 89

6-[ 2-Phenyl-pyrimidin-5 arbonyl)-amino)-1H-benzoimidazole-2-carboxyilic acid

. N= o -
H’(\oﬁ'o

A solution of 6-[(2~phenyi-pyrimid'm-S—carbonyl)-arnino];Il-l—benzoimidazo]e-2~carb0xylic acid methyl
ester (0.44 mmol) and LiOH (4.40 mmol) in MeOH/water/tettahydrofuran (1:1:1, 60 mL) is stirred at

room temperature overnight, MeOH and THF are evaporated in vacuo and the aqueous mixture is
acidified with 5% HCl to pH ~ 2. The resulting precipitate is filtered, washed with water (10 mL) and
dried to give 6-[( 2-Dhenvl-pvrimidin-5-carbonvl)-amino]-1H-bcnzo{midaiole-Z-carbdxylic acid as a solid
(115 mg). MS: 360 (M+H); '"H NMR (300 MHz, DMSO-d¢): & 7.52-7.70 (m, 5H), 8.30 (s, H), §.48 (m,
3H), 9.28 (S, H), 9.38 (s, 2H), 10.73 (s, N-H). '

Example 90

¢
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2-Phemfl-pwimidinc-S-parbovaiu acid (benzofuran-5-ylmethy])-amide
-
\N : o

Following procedures similur to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

acid for 2-(3-tluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting C-benzofuran-5-

ylmethylamine tor aniline, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid (benzofuran-5-
vimethvl)-amidg as a solid. MS: 330 (M+H); 'H NMR (300 MHz, CDCI;): 54.79 (d, 21), 6.58 (bs, N-

H), 6.78 (m, H), 7.32 (q, H), 7.49-7.56 (m, 4H), 7.64 (s, H), 7.66 (d, 2H), 8.48 (m, 2H), 9.18 (s, 2H); ICs
=7 nM.

Example 91

' 2-Phenyl-pyrimidine-5 -c;'xrboxvlic acid 4-mclhanesulfonvlamino-benzﬂ amide

C o)
N
oy
" 0=8.
o’/ CH,

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-[1uoro-phcnyl)-pyrimidine-S-carboleic acid, and substituting N-(4-aminomethyl-phenyl)-

methanesulfonamide for aniline, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid 4-

methancsul fonylamino-benzylamide as a solid. MS: 383 (M+H); 'H NMR (300 MHz, DMSO-dy): 5 2.96
(s, 3H), 4.89 (d, 2H), 7.18 (d, 2H), 7.33 (d, 2H), 7.51-7.63 (m, 3H), 78.43 {m, 2H), 8.27 (s, 2H), 9.36 (bs,
N-H). " '

Example 92

- 2-Phenvl-pyrimidine-5-carboxvlic acid 4-carbamoyl-benzylamide

. o]
NT N
/L
e Q
N .
o

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 4-aminomethyl-benzamide for
aniline there is prepared 2- -pvrimidine-3-carboxylic acid 4-carbamovl-benzylamide as a solid.

MS: 333 (M+H); 'H NMR (300 MHz, DMSO-dg): 8 4.59 (d, 2H), 7.32 (s, N-H), 7.43 (d, 2H), 7:50-7.63
(m, 4H), 7.85 (d, 2H), 7.94 (s, H), 8.47 (m, 2H), 9.37 (s 2H), 9.43 (t, N-H); ICso = 16 nM.

Example 93
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2-Pher1y]-pvrimidine-5-curboxylic acid 3(2-hvdroxy-¢thylsulfamoyl)-benzylamide
8- 9.0
NF N Sy
| H . H
-
[ j/ “N

Following procedures similar to those of Example 5 but substituting 2-pheny!-pyrimidine-5-carboxylic

acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 3-aminomethyl-N-(2-

hydroxy-ethyl)-benzenesulfonamide hydr'ochloridc for aniline, there is prepared 2-phenyl-pyrimidine-5-

carboxylic acid 3-(2-hydroxy-ethylsulfamoyl)-benzylamide as a solid. MS: 413 (M+H); 1H NMR (300
MHz, CD;ODY: & 2.96 (t, 2H), 3.53 (t, 2H), 4.78 (d, 2H), 7.42-7.91 (m, 9H), 8.46 (m, 2H), 5.22 (s, 2H),
9.40 (bs, N-H).

Example 94

2-Phenyl-pyrimidine-S-carboxvlic acid 4-(morpholin-4-sulfonyl)-benzylamide

0" Jo

Following pfocedurcs similar 1o those of Example 5 but substituing Z-ﬁhenyl-pyrimidine-s ~carboxylic

acid (0.35 mumol) for 2-(3—t]ﬁqro-pheny])-pyﬁm_idiﬂe-S -éarboxylic acid, and substituting 4-(morpholin4-

sulfonyl)-benzylamine hydrochloride for aniline, there is prepared 2-phenyl-pynimidine-5-carboxvlic acid

4-(morpholin-4-sulfony!)-benzylamide as a solid. MS: 439 (M+H); '"H NMR (300 MHz, CD;0D): 5 2.96

(t, 4H), 3.70 (1, 4H), 4.73 (s, 2H), 7.53(m, 3H), 7.65 (d, 2H), 7.7 (d, 2H), 8.49 (d, 2H), 9.26 (s, 2H).

Example 95

2-Phenyl-pyrimidine-5-carboxvlic acid 3-methylsulfamoyl-benzylamide

CH, )

Following procedures similar to thése of Example 5 but substituting 2-phenyl-pyrimidine-3-carboxylic
acid for 2-(3-ﬂuoro-pheriyl)-pyﬁmidinc-S-curbo;-ty!ic acid, and substituting 3-aminomethyl-N-methyi-
benzenesulfonamide hydrochloride for aniline, there 1s prepared 2-phenyl-pyrimidine-5-carboxvlic acid 3-
methvlsulfamovl-beﬁzylamide as a solid. MS: 383 (M+H); '"H NMR (300 MHz, CDg‘OD): 8 2.53 (s, 3H),
4.71 (s, 2H), 7.26 (m, H), 7.46-7.80(m, 7H), 7.87 (s, H), 8.49 (m, 2H), 9.24 (s, 2H). |

Example 36

Phenyl-pyrimidine-5-carboxvlic acid [2-(2-amino-4-mcthyl-thiazol-5-y-ethvll-amide

!
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Hsc}‘l
H \_{/ N
|
. S’J\NH

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-3-carboxylic

2

acid (0.12 mmol) for 2-(3-ﬂuurn-phenyl]—pyrjmidine-ﬁ-carbux'ylii: acid, and substituting 5-{2-armino-

ethyl-thiazol-2-ylamine dihydrobromide for amline, there is prepared 2-pheayl-pyrimidine-5-carboxylic -

. acid |2 2-aming-d-methyl-thiazol-5-y))-ethyl |- amide as a solid. MS: 340 (M+H);, "H NMR (300 MHz,

CDCL): 8 211 (s, 3H), 2.92 (t, 2H}, 3.61 (g, 2H), 6.70 {bs, N-H), 7.40-7.58 (m, 3H), 8.37-8.54 (m, 21},
912 (s, 2H). ' '

Example 97

2-(3-Fluore-phenyli-pyrimidine-S-carboxvlic acid I-methylsulfamoyl-benzilamide

0] .
N N =
TR
= '1-.N.-" o
L O
=5
,-"’ O{,-“-FFIH
F ' CH.

Step 1 A flask containing DCM (90 mL) and methylamine in water (40 wi%, 7.5 mmol) is chilled in an
ice water bath with magnetic stirring. 3-Cyano-benzenesulfony! chloride {5 g, 2.49 mmol) is added-alun'g
with DCM (10mL} to wash down the sides of the flask. After 30 min, conce_ntrated‘ HCl in water is addc;:l
at 0°C, until the reaction is acidic (pH < 4). Water (50 mL} 15 add.ed ar_1d DM is removed in vaeug. The
residue is filtered to afford 3_-Cvan0-N-methvl -bcnzenesylfonamida as a solid (99%). M3 195 (M+H); 'H
NMR (300 MHz, CDClJ}; 8 2.76 {d, 3H), 4.48 (brﬁad-s, N-H), 7.7 (1, 1), 7.9 {d, 1H}, 8.13(d. 14}, 8.19
(s, TH). | ' '

Step 2@ To a solution of 3-cyannvN—melhyl—benzenesu1fuﬁanﬂdé (4.85 g, 2.49 mn;ml) in MeOH (160 ml)
15 added concentrated HC m water (16 mL')> followed by the adﬂitiun of Palladium an Carbon (10wt¥,
SIDwt.% water, 1.6 ¢). With magnetic stirring, the reaction is altermarely placed under vacuum and 1
ammosphere of hydrogen (balloon} for three cy;clc 5. The reaction is then left under 1 al‘musphere‘ df
hydrogen with stirming [or 2 days. The reaction is filtered through celite and fresh Malladium en Carbon
(10wi%, SUwt waler, 1.6 g) is added. The reaction is stired for 24 hours under 1 almusp_hca‘e of
hydrogen. The reaction is ﬁliemd through celite and ile filtrate is.concentrated in vagun to provide 3-

aminomethyl-N-methyl-benzencsulfonamide hydrochloride, as a solid (99%). MS: 201 (M+H); 'H NMER

{300 MHz, DMSO-dé): & 2,41 {d, 3H), 4.12 {4, 2H), 7.23-7.57 {m, 2H), T.?[_) (d, TH}, 7T.81 (d, 1H), X.49 .
- {broad-s, 30,

$1cp 3: To a mixture of 23-Muoro-phemyl)-pyrimidine-5-carboxylic avid (345 mg, 2.5 mmol} and DCM
(35 nﬂ_} i3 added oxaly! chloride (635 my, 5 mmol) followed by the additicn of DMF (20 pul). The

reactian is stitred at room temperature for 3 hours, Anhydrous toluene (10 mi) 15 added and the reaction
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mixiure is concentrated in vacuo, The residue ia dissolved In EtOAe (30 L), The resulting solution is
added (o 4 mixture ot'3-a.minomf_:thj.rl-N—meth}rl—benzenesulfona_ﬁide livdrochlostde (_5!‘;?{] mg, 2.5 mmil),
aodium uarhnnﬁtf: (530 mg, 5 mmol} and water (10 mL) at 0°C. The resuifing réaction mixture is warmed
13 room temperature and stired ovemight. Approximately 80% of EtOAg is removed in vacuo, and
heptane is added to precipitate the product. The precipitate is cellected by filteration, and recrystallized
twice in E1OAg to afford 2-( 3-ﬂuum—p'}llenvll-m-'rimidinc-S-caIbuxﬂjg acid 3-methvlsullfamoyl- |

benzylamide {400 mg). The mother liquors are concentrated and the residue is punficd by flash

chrumatograplj_}f to afford additional 2-(3-lluoro-phenyl)-pyrimidine-5-carboxylic acid 3-

methylsulfamoyl-benzylamide (130 my) as a powder. MS: 401 (M + H), 'H NMR (300 MHz, DMSO-d;):
5 2.41 (d, 3H), 4.64 {d, 2H), 7.42-7.50 (m, 2H), 7.57-7.70 (m, 411}, 7.78 (s, 1H), 8.16 (d, 1H}, .31 {d,

1), 933 (s, 2HY, 9.53 (1, TH). ICse= 9.5 nM.

Example %8

4-{1{2-Phenvl-pynimidine-5-carbonyl)-amino)-benzyl } -phosphonic acid dicthyl ester

Following provedures sirmler to those of Example 5 but substituting 2-phe11yl—p3,-:rinﬁdine-5-carbux}flic
acid for 2-{3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting {4-amino-benzyl}-phosphonic
scid dicthyl ester for aniling, there is prepared (4-{[(2-phenyl-pyrimidine-3-carbonyl) -an'ﬁn{ﬂ-rhcthvl} -
benﬁ]'l—phnsuhcmic acid diethyl ester as a solid. MS: 426 (M+H); "H NMR (300 MHz, CDCL)Y: 5 1.13 (t,
3H), 1.32(t, 3H), 3.79 (g, 1), 3.9% (g, M), 4.20 (m, 2H}, 5.91{(q, 4.62 (d, H), 7.27 (d, 31). 7.48 (s, 3H},
7.67 (d, 2H), 8.42 {d, ZH), %.28 (s, H}, 9.53 (s, H); 1Cs, = 38 nil.

Example 99 : . .
{__ﬁ_.;L(_Z:Ehzn;d;puimis‘.ﬁmbs-c'arben_vl)-ammo]-ljuwn-nhc-sphmic acid diethyl ester

’ CH
o] 3
”"’0_/

P
NW \

O
el
: /J\Nj)LH 00—
e : CH,
¥

Following procedurss similar to those of Example 5 but substituting'iaphmyl-pé}rirﬂidinu:—ﬂ-carbpxylic
acid for 2-(3-Muoro-phenyl)-pyrimidine-5 -carbaxylic acid, and suhstituting (4-arninobutylj-phosphonic
acid dicthyl ester oxalate for aniline, there is prepared £4-[( E-Uhc;ny]-nvrir'..nidine-S carbonyl)-amine|-
butyl)-phosphonic acid dicthyl ester as a solid. MS: 392 (M+H); "H NMR (300 Mz, CDChY: § 1.31 1,
6HY), 1.77 (m, 6H), 3.48 {q, 2H), 3.97-4.19 {m, 4H), 7.40-7.58 {m, 3H), 7.84 (bs, N-I1}, 8.40-8.57 (i, ?.H),

923 (s, 2, 10 = 230 [ 0
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Example 100

[4-1{2-Phenvl-pyrimidine-5 -carb:ﬁnvl‘l—amimﬂ -ethy])-phosphonic acid diethy! ester

: CH,
. u o—"
I A7 o=
N CH,
N o

Following procedures similar to those of Example 5 but substituting Z—phenj;rl—pyl‘imi dine-S-carboxylic

acid for 2—{3—ﬂuom-phenyl}rpyrimidinﬂ-ﬁ-carbox:flic acid, and substituting (4—ﬂnﬁnuathyl}—phﬂsphumc
acid diethy] ester oxalate for amline, there is prepared [4-[( l—phenvl-m’rimidine—S—carhnrw‘l]—aﬁno']-
ethyl)-phosphonic acid diethyl ester as a sokd. MS: 364 (M+H),; "H NMR (300 MHz, CDCl): & 13811,
6H), 2.16 (m, 2H), 3.78 (m, 2H), 403422 m, 4H), 7.50 (m, 3H), 8.09 (os, N-H), 8 48 (m, 1H), 9.24 G5,
2H).

Exi ;_nlc: 101
{Phenyl-| { 2-phenyl-pyrimidine- :-carhcnvl) aming}-tethyl-phosphenie acid dicthyl esier
H.G-

> CH,

@/J“O

Following pmcedures. similar to those of Exampie 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

acid for 2-(3-{luoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting (amino-phenyl-methyl)-
phosphonic acid diethyl esl’ér hydrochloride for aniline, there is prepared {phenyl-[(2-phen L-pyrimidine-
S-ﬂ.:arhr&mvl'l-ﬂrﬁinn?‘—mathvl)—uhusuhuniu acid diethyl ester as a solid. MS: 426 (M+H); "H NMK (300
MHz, CDCly): & 1.13 {1, 3ﬂ], 1,32 (t, 35}, 3.70-3.90 {m, H}, 3.90-4.08 (m, H), 4.05-4.31 (m, ZH), 5.88 (q,
H), 7.27 (m, 3H), 7.47 (m, 3H), 7.65 (d, H), 8.43 (m, 2H), 9.27 (5, 2H), 9.35(d. N-H); 1Cso = 45 1M,

xample 1ﬂ2
213 Fluom-nhenvl] 1}‘uT1mli'|171E Sﬂdrbm;vllc acid ?-methanesultmw]} benzvlamlde

Following procedures similar to those of Example 5 but substituting 3-methanesulfonyl-benzylamine for
aniline, there is prepared 2-(3-finoro-phenyl-pyrimidine-5-carboxylic acid 3-methanesulfonyl)-
benmeylamide as a solid. MS: 386 {M+H}; 'H NMR (300 Mz, CD,0D): S 3.12(s, 3H), 4.93 (d, 7H},

9
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7.24-7.37 (m, H), 7.48-7.70 (m, 2H), 7.77 (d, H), 7.88 (d, H), 7.98 (s, H), 8.20 (d, H), 8.34 (d, H), 9.25 (S,
2H). ' ' '

Examplel(3

2~+3-Fluoro-phenyl)-pyrimidine-5-carboxvlic acid (1 -mcthanesulfonyl-piperidin-3-ylmethylamide

. 0]
Nﬁj)LN/\(\/I
| H
N
y )
s=0

[\
(0]

rd

H,C
F
Step |: To a solution of potassium carbonate (13.94 mmol) and 3-aminomethyl-piperidine-1-carboxylic
acid tert-buty! ester (4.65 mmol) in ethyl acetate (30 mL) and water (20 mL) is added a solution of 2-(3-
fluoro-phenyl)-pyrimidine-5-carboxylicacid chlonde (4.65 mmol) in ethyl acetate (20 mL). The mixture
1s stirred at room temperature overnight. The reaction mixture is extracted.with ethyl acetate, washed

with water, dried (N2,SQs) and concentrated in vacuo to give 3-({[2-(3-fluoro-phenyl)-pyrimidine-5-

_carbonyl]-umino} -methy))-piperidine-1-carboxylic acid tert-butyl ester as a solid. MS 415 (M+H); ‘H

NMR (300 MHz, CDCl): § 1.47 (s, 9H), 1.55-2.22 (m, SH), 2.90-4.90 (m, 6H), 7.15-7.25 (m, H), 7.41-
7.53 (m, H), 7.56 (bs, NH), 8.18 (d, H), 8.29 (d, H), 9.21 (s, 2H). a

Step 2: Hydrogen chloride gas is bubbled into a solution of 3-({[2-(3-ﬂuoro-phchyl)—pyrimidine-i-
carbonyt]-amino } -methyl)-piperidine-1-carboxylic acid tert-butyl ester (3.76 mmol) in DCM (20 mL) and
the reaction is stirred at room te'mperature for 2 hours. The mixture is concentrated in vacuo to aftord 2-
(3-fluoro-phenvl)-pyrimidine-5-carboxvlic acid (piperidin-3-ylmethyl)-amide hvdrochloride as a solid.
MS 415 (M+H); 'H NMR-(300 MHz, CD;OD): & 1.22-1.50 (m, 2H), 1.68-1.90 (m, H), 1.90-2.06 (bs,
2H), 2.06-2.17 (bs, 6H), 2.73-3.04 (m, 2H), 3.24-3.50 (m, H), 7.24-7.35 (m, H), 7.48-7.60 (m, H), 8.19 (d,
H), 8.34 (d, H), 9.23 (s, 2H). “ ‘

Step 3: Methanesulfonyl chloride (0.523 mmol) is added to a stirred solution of 2-(3-fluoro-phenyl)-
pyrimidine-5-carboxylic acid (piperidin-3-ylmethyl)-amide hydrochloride (0.523 mmol) and
tn’cthyiaminc (2.62 mmol) in DCM (20 mL) at 0°C. The mixture is stirred at 0°C for an hour, and then
stirred at room temperature overnight. The reaction mixture is washed with water (20 mL). The organic

layer is separated, dried (MgSQ,), filtered and concentrated invacuo. The residue is purified by silica gel

column chromatography eluting with EtOAc to afford 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid
(1-mglhgnésulfgnyhpigeridin&-vlmethyl)-amide as a solid. MS: 393 (M+H); 'H NMR (300 MHz,
CD,OD): & 1.43-1.95 (m, 4H), 2.10-2.23 bs, H), 3.04-3.50 (m, 5H), 3.60-3.78(m, H), 6.71-6.90 (bs, N-H),
7.18-7.23 (m, H), 7.42-7.57 (m, H), 8.18-8.37(q, 2H), 9.20 (s, 2H). |

Example 104
2-(3-Fluoro-phenyl)-pyrimidine-5-carbox ylic acid (i -dimethanesulfamovl-piperidin-3-yimethyl}-amide
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Dimgthanesulfamoyl chloride (0.632 mrmol) 1s added to a stirred solution of 2-(3-fluoro-phenyl)-
pyrimidine-5-carboxylic acid (piperidin-3-ylmesthyl)-amide inhydrochloride {l‘l;l.632 mmiol) and
triethyiaminc (3.16 munol) in DCM (20 mL) a1t 0°C. The mixture is stured at 0°C for an hour, and then
stirred al room 'lemperatﬁre overnight. The reaction mixture is diluted with DCM (10 mL} snd washed
with water (30 mL). Fhe organic layer is sepamfed, dried (Na,S0,), filiered and concentrated in vacuo.
ﬂe residue 1s Titurated with E{QAG ta afford 2 3-ﬂu-:)ro-nhenirl)—pyrimidina—ﬁﬁarbmwllic acid (1-

dimethanesulfamnvl-_]giperidin-S-xlmcthﬂ"t-amidé (245 mg) as a solid, MS: 422 (M+H); 'H NMR (300
MUz, CDCL): 8.1.37-1.69 (m, 2H), 1.74-1.92 {m, 2H), 2.03-2.17 (bs, H), 2.81 (s, 6H), 3.09-3.20 {m, E),
3.21-3.500m, 4H), 3.60-3.75 (m, H), 6.83-6.98 (bs, N-H}, 7.16-7.28 (m. H), 7.42-7.55- {m, H}, 8.16-
8.33(q. ZH)}, ©.20 (s, ZH). '

Examnple 105

2{Phenv]}-pvrimidine-3-carboxylic acid 3-methanesulfonylamino-benzylammide

G. .
H CH
N N B M
I . | s
o D
““N/ P

Methancsulfony] chlc;ride {(}-.553 mmol) is added to a stizred solution of 2-phenyl-pyrimidine-3-
carboxylic acid 3-amino-benzylamide (Example 115, 0.526 mmol) and rristhylamine (1.05 mmel) in
DCM (20 mlL) at 0°C. Thi.. mixture is stirred at room temperature for an hour. The reaction mixture is
quenched with 5% HCI and extrdcted with DCM (2D mL); The vrganie layer is sépa.rated, washed wilh
water (20 mL) and brine (20 mL), dried (Na,S0,), filtered and concenlrated in vacue, The residue is
purified by silica gel columa chromatography eluting with 0-5% MeOH in DCM 1o afford 2-{pherivl)-
pyrimidi ne-5-carboxylic acid 3-methanesulfonylamino-benzylamide (200 mg) as a so'lid. MS: 383
(M+H): "H NMR (300 MHz, CDCLY: 5 3.41 (s, 3K), 476472 (m, 2H), 7.00 (bs, N-H), 7.05-7.23 (m,
2H3, 7.27-7.60 (m, 5H), 8.40-8.53(m, 2H), 9.16 (s, 2HD.

Example 106

2-(3-Fluoro-phenyli-pyritnidine-5carbuxylic acid -acetylsulfamoyl-benzylamide

0 : '

o a

| - H

=

. Oee
"—-5 .
=~ 0" N em,

F . H
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T'o a solution of potassium carbonale (1.22 mimel) and N—acet}rlA-B-_aminomeﬂ'i:yl-benzcnesulfunmnide
(1.22 mmal} in TAOAe (10 mL} and water (10 mL) is added a solution of 2-{3-fluore-phenyl)-pyrimidine-
S-carboxylic acid chloride {1.22 mmol) in acetate (10 mL) at 0°C, and the mixturs is stirred at room
temperature overnight. The mixture is acidified with §% HCl to pH 2-3 and extracted with EtGAg. The
organic layer is separated, washed with water and brine, dried (M2S0,), ﬁltered'-am:%t concentrated in
vacup. The residue is purified hy silica gel column chromatography eluting with EtOAc to affard 2.(3-

inudine-S-carbaxylic acid 3-acetylsulfamoyl-benzvlamide a5 a solid, MS: 429 (MA+H);
' NMR (300 MHz, CD,0D): & 3 035-4.00 (d, 3H), 4.85 (s, 3L, 7 22734 {m, H}, 7.41-7. 67(111 ), 7.66-
7.83 (d, 2H), 7.88-7.95 (d, H), 8.04 (s, ), B.12-8.23(m, H), 8,26-8.37 (d, H), 9.26-9.34 (m, 2ED.

- Ezample 107

Fallowing procedures similar to those of Example 106, but substituting 4-(3-aminomethyl-

benzenesulfonyl}-piperazin-2-one for 'I*;J—acei'yl-}anﬁnomethyl—henz'mcsul fonamide, there is prepared 2-
(3-fluoro-nhenyl)-pyrimidine-3carboxylic acid 3-(3-oxo-piperiazine-1-sulfonyl)- hemvlamldc as a solid.
M3 470 (MHH), "H NMR {300 Mtlz, DMSO-d,): 8 3.16 (s, 4H}, 3.57 (5, 210), 4.63 (d, 2H), 7.34-747
(m, H), 7.56-7.77 {m, 4H), 7.80 (s, N-H}, 8.01-8.18 (m, 2H), 8.28 (d, H), 9.29 (8, 2ZH), 9.45 (1, N-H).

"Example 108

2-Phenv-pyrinidine-3-carboxyli¢ acid (2-sultamoyl-ethyll-amide

- -
A
S
N | ﬁ’"““‘f," “NH,
—_ .
Ll

To a solution of E-pllen}'l-p}ﬁmldinc-5-carl:l-:]xylic acid chleride {1.51 mmol} and 2-amino-
cthanesulfonicacid amide (1.51 mmol) in DCM (15 mL) is added diisoprepylethylamine (4.33 mmal).

“I'he mmixture is stirred at Toem lemperature overnight, The mixture is concentrated-in vacuo, The residue

is washed with water and DCM (o aftord 2-1 -3 -carbonylic acid (Z2-sulfamoyl-ethyl)-

amide as a solid, M3 307 (M+H); "H NMR (300 MHz, DMSO-dg): 8 3.25 {q, 2H), 3.67 (m, 2H), 6.93 (5,

N-H), 7.47-7.60 {m, 3H), 5.36-8 48 (m, 2H), 8.92-5.15 {m, N-F), 9.16-9.36 (m, 2H}); TC5, = 55 nM.

Examplc 105

E—Phcnvk-uﬂimi_diﬁe—S-carbms}flic acid {2-dimethylsultamovi-ethyl}-amide

(00
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Following procedures similkar to those of Example 108 but substtuting 2-dimethylaminag-

ethanesulfonicacid amide (or 2-amino-cthanesulfomicacid amide, there is prepared 2-phenyl-

3-carboxylic acid (2-dimethylsulfamoyl-cthyll-amide as 2 solid. MS: 334 (M+H}; 'H NMR. {300 MHz,
DMB0-d,): 82,76 (s, 6H). 3.29 (, 2H), 3.62-3.73 (m, 2H), 7.45-7.60 {m, 3H), §:42 (m. 2H), 9.06 (bs, N-
H), 5.20 (s, 2H); ICyy = B2 nML

Example 110
2-Phenyl-pyrimidine-S-carboxylic apid (3-phenyl{1.2 4)thiadiarol-S—DY-amide

To a suspension of 2-phenyl-pyrimidine-5-carboxylic acid (4ﬁf] mg, 2 mmol) in DCM (10 mL), oxalyl

chloride (0.2 mL, 2.3 mmol} is added at 0°C followed by DMF (0,23 mL, 3 mmol). The mixture is stirred

at0°C for 20 minutes, warmed to room temperature and stirred for 20 additional min. The mixture is
concentrated in vacue. The residue is dissolved i DCM and 3-phenyl-[1,2,4 ]thiadiazol-S-ylamine (248
my, 1.4 mmol) is added followed by NMP (0.5 mL). The mixture is stirred at room temperature for two
hours, and cooncretrated in vacts. The residue 15 writurated in DCM to afford 2-plienyl-pyrimidine-5-
carboxvlic acid (3-phenyl-[1.2 41thiadiazol-5-y])-amide (300 mg) as a solid. MS: 350 (M+H); ICq = 10

1.2 4lthiadiazot-5-y|

Following procedures similar to thosc of Example 110 but substituting 4-mcthyl-2-phenyl-pyrimidine-5-
carboayhic acid for 2-phenyl-pyrimiding-J -carboxylic acid, there is prepared

Amethyl-2-phenyl-pyrimidine-S-carboxylic acid (3-phenyl [1 .2:4]ﬂﬁs,diazalfﬁ—\-’]}—amiﬂé
MS: 374 (M+H), 11 NMIZ (300 N[HIZ., DMB0-dgy: 8 2.77 (3, 3H), 7.54-7.60 (m, GH), 823 {d, ZH)}, B.48
(d, 2H}, 922 (s, 1H), 1388 (s, 1H).

Example 112
2-{3-Fluoro-phenyli-pyrimidine- 5 -carboxvlic acid (3-phenyl-[1.2.4]thiad; ?,ZOI-S ~vl)amide

ot
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Following procedures similar to those of Example 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-5-

carboxylic acid for 2-Aphcriyl'-pyrimidine-5-carboxylic acid, there is prepared 2-(3-fluoro-phenvl)-

pyrimidinc-S-ca}'beylic acid (3-phenyl-[ 1.2 4}thiadiazol-5-yDamide. MS: 378 (M+H)."

Example 113

2-(3-Fluoro-phenvl)-pyrimidine-5carboxvlic acid (tetrahydro-pyran4-yD-amide

Following procedures similar to those of Example 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-5-

carboxylic acid for 2-phenyl-pyrimidine-5-carboxylic acid, and substituting tetrahydro-pyran-4-ylamine
for 3-phenyl-[1,2,4])thiadiazol-5-ylamine, there is prepared 2-( 3-ﬂuoro-nhcm;l)-nvrimidine-S-carboxvh'c ‘
acid (tetrahydro-pyran-4:vD)-amide. MS: 302 (M+H); '"H NMR (300 MHz, CD,0D): § 1.60-1.64 (m,
2H), 1.81-1.84 (d, 2H), 3.33 (s, 2H), 3.38-3.45 (1, 2H), 3.88-3.92 (d, 2H), 4.02-4.06 (m, 1H), 7.46 (1, 1H)
7.62 (g, 1H), 8.14 (d, 1H), 8.29 (d, 1H), 8.70 (d, 1H), 9.27 (s, 2H).

Examp' le 114
2-Cyclohexvi-pyrimidine-5-carboxylic acid phenylamide

Nﬂou’©' |
o0

Step 1. To a solution of cyclohexanecarboxamidine hydrochloride (1 g, 7.9 mmol) in anhydrous DMF (15

mL) is added sodium 3,3-dimethoxy-2-carbomethoxyprop-1-en-1-oxide (1:82 g, 9.2 mmol) and the
reaction mixiure is heated at 100°C under N, for 3 hours. The reaction is cooled to room temperature and
water (59 mL) is added. The mixture is extracted with EtOAc. The organic layer is washed with saturated

aqueous brine, dried (MgSOy,), filtered and concentrated in vacuo to afford 2cyclohexyl-pyrimidine-5-

~ carboxylic acid methyl ester (0.5 g, 29%) as a solid. MS: 221 (M+H), .

Step 2. A solution of 2—cyclthxyl-pyrimidine-S-cérboxylic acid methyl ester (0.97 g, 4.39 mmol) and
aqueous LiOH (1 M, 4.39 mL) in MeOH (6 mL) is stirred at room temperature overnight. MeOH is
evaporated in vacuo, and the aqueous solution is treated with 3 N HCI to adjust the pH 10 between 2 and
3. The resulting precipitate is filtered off, washed with water and dried in vacuo to afford 2-cyclohexyl:
pyrimidine-5-carboxylic acid (0.2 g, 22%) as a solid. MS: 207 (M+H).
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Step 3. A mixture of 2-cyclohexyl-pyrimidine-5-carboxylie acid {100 mg, .48 mmol), 1-

hvdroxybenzoimiazole (74.2 me, 0.55 mmol), and PS-DCC {505 mg, 1.28 mmol/g, 0.65 mmal) in DMF (8

mL) is shaken at room temperature for 15 minutes, and anikine (30 mg, .32 mmo)) is added. The mixture
1= shaken &t room temperature tor 18 hours, PS-trisamine (388 mg, 3.75 mmolg, 1.45 mmﬁl) is added sud
the mixture is conﬁnually shaken at room temperature for 13 hours. The solid is filtered and woshed with
DCM. The filtrate is concentrated in vacuo to afford 2-cyclohexyl-pyrimidine-S-carboxylic acid
phenylamide (45.6 mg, 51%) as a solid. MS: 282 (M-+H); ICso = 4960 nM. - -

Example 1__1_3:
2-Phenyl-pyrimidine-5-carboxvlic acid 3-amino-benzylamide

O
N N = NEE ‘
N

Following procedures similar to those of Example 8, but substiuntng 3-amine-benzylamine tor 2.2

dioxo2,3-dihydro-1H-2lamda*6*-benzo[¢jisothiazol-5-ylamine there is prepared 2-phenyl-pyrimidine-5- |

carboxylic acid 3-amino-befizylamide as a solid. MS; 305 (M+H); 'H NMR. (300 Mz, CD,00: § 4.52

(s, 2H), 6.60-6.75 (m, 2H), 6.77 (bs, N-H), 707 (¢, H), 7.47-7.59 (m, 3H), 6.44-8.53 {m, 2H), 9.23 (5, 2H).

Example 116

- 2-(3-Pyridyh) pyrimudine-5-carboxylic acid3-methylsutamovi-benzylamide

D:?:O.

G"N“H .

A mixture of 2-{3-pyridyl}-pyrimidine-5-corboxylic acid hydrochioride (237 mg 1 mmal) and O-(7-
azabu:nzntriaznl—]-yl}-N,N_,N,N—telramethylurc;nium hexafluorophosphate {3'80 g, 1 mmol) in dry DMF
(15 mL} is treated with diisopropylethylamine {§.36¢ mL) and stirred at room temperature for 39 min. 1
Methylsulfamoylbenzylamine hydrochloride (355 mg, 1.5 mmol) is added and the mixture 13 stirted at

room temperature for 24 hours. The solvent is removed and the residue is partitioned- between EtOAc and

saturaled ageous NaHCO:. The organic phase is separated, washed with water znd brine, dried (MESCh),
filtered and concentrated in vacuo. The residue js triturated with EtGAc. The resulting solid is filtered,

washed with sther to afford 24 3—1:_|widvl”l-p_vt'imidine—S-carbnx‘vlic-au‘id-ﬂ-me*lhvlsulfamovl-henz‘,flalmdh: :

(185 mg, 48%). DMS: 384 (M-+H); 'H NMR (300MHz, DMSE-de): 5 2.43 (4, 3H), 4.65 (d, 2H), 7.45-7.55

{q, TH}, ?.ﬁﬂ—?.?ﬁ {m, 3‘171), 7.80 (s, Il-l'},>8.72-8,80 {m, 2H}, 9.35 (s, 2H), 9.55 (m, 2H}.

Example 117
2-Pyrazol- lwyi-pyrimidine-3-curboxylic acid 4sulfameovl-benzylamide

0%
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Following procedures similar to those of Example 116 but substituting 2-pyrazol-1-yl-pyrimidine-5-

carboxylic acid for 2-(3-pyridylpyrinidine-5-carboxylic acid hydrochloride, and substituting 4-

aminomethyl-benzenesulfonamide bydrochlaride for 3—methylsu'1fjamuylbcn'zylaminu-hydmchlﬂride there

is prepared 2-pyrazot-1-yl-pyrimidine-3-carboxylic zeid 4-sulfamovl-benzylamide as a solid. MS: 359

(M‘FH}; ICju = 266 nbd. .

Example 118
2+2-Methvi-thiazal-4-vI}-pyrimidine-5 -carboxylic- acid { tetrahydro-pyran-4-yl)-amide

a
g A AT
R, M :
Héij/QN.; H

Following procedures similar to those of Example 116 but substituting 2-{2-methyl-thiazol-4-y1)-

pyrimidine-5-carboxylic acid for 2-{3-pyridyDpyrimidine-5-carboxylic acid hydrachloride, and
substituting tetrahydro-pyran-4 -ylamine for 3-methyl sulfarmoylbenzylamine hydrochloride there is
preparcd 2-(2-methvl-thiazol-d-yl)-pyrimidine-S-carboxvlic acid (tetrahydro-pyran-4-yl)-amide as a solid.
MS: 305 (M+H); 1Cs; = 82 nM.

Foltowing the general procedurcs described in the above examples, the following compounds can be

mnade:

2-Phenyl-pyrimidine-5-carboxylic acid {thiophen-2-ylmethyl)-amide,
2-Phenyl-pyrimidine-3-carboxylic acid (4-methyl-ﬂmzn:11-2—yl}-nmide,
Mﬂthox.yiminﬁ-{?—[(2—‘pheny1-pjmmidi'né—S—carbcnyl)-amin:::]-thiazc]-:l—y].} -acelic acid ethy] ester,
2-Phenyl-pyrimidine-3-carboxylic acid (5-methylsulfanyl-[1 ,3,4].thiadiazol—z—yl)—ami'dc,-
2—[{2fPhenyl-pyrimidine-j-czubunyl}-amino]—banzmhiazulc-ﬂ-carboxylic acid ethy! ester,
{R}-2-Phenyl-pyrimidine-5-carboxylic acid (1-phenyl-ethyl}-amide,

- 2-Phenyl-pyrimidine-5-carboxylic acid |3-(1H-tetrazol-5-yl}-phenyl)-amide,

2-Phenyl-pyrimidine-3-carboxylic acid (1-carba tTIiITIidDyl—piptﬁdiﬂ-4-}'lmth}'I}-dInidC,
5-[(2-Phenyl-pyrirmdine-3-carbonyl)-amine]-iH-indele-3-carboxylic acid amide,
2-Phenyl-pyrimidine-3-carboxylic acid [3-{2-amino-thiazol-4-y1}-phenyl]-amide,
2-Phenyl-pyrimidine-3-carboxylic acid {4-[2+( 1,3-diam-1,3-dihydm-isoiﬁdol-Z-ylj-e'thyT]-t}ﬁazoI-Z-yt}-
ammide, ' |
2-(3—FIuom-phcny!)—pyri-midim:-S -carboxylic acid [Z-{pyrrohdine- -sulfonyl)-ethyl]-atmide, _
[3-({[ 243 -Fluorg-plienyl)-d-methyl-pyrimidiae-5carbonyl]-amino } -methyl }-benzyl]-carbamic acid tert-
buiyl ester,
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2-£3-Fluoro-phenyl)-pyritmidine-5-carboxylic acid 3-[(pyridin-2-ylmethyl)-sul famoyl}-benzylamide,
2—(3—Fluom—phcnyl}-pyﬁmidine—ﬁ—cafbmx‘ylic acid 3—{S—h}'dr{:xy-z,i-dirut:th}rl-p.mpylsulfamuyl}—
benzylamide, ' | :
1—(3-Fluum-phenyl)—pyrimidinc-S-uutbruﬁj'lic acid 3-(2-hydroxy-2-methyl-propylsul fammoyl)-
benzylamide, ' -
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid 3-[{tetrahydro-pyran-4-ylmethyt)-sulfamoyl]-
benzylamide, : ' .
2-(3-Fluoro-phenyl-pyrimidine-3-carboxylic acid 3-(4—h}rdroxy—butylsulfamcy])-b:nzylﬂrﬁidc, '
2-(3-Fluoro-phenyl}-pyrimidine-3-carboxylic acid 3-[2-(Z-hydroxy-ethoxy)-ethylsulfamoyl]-
benzylamide, - '
2-(3-Fluoro-phenyl}-pyrimidine-5-carboxylic acid 3-[(tetrahydro-furan-2 -ylmethyl)-sulfamoyl}-
benzylamide, . |

. 2-(3-Fluoro-phenyl}-pyrimiding-53-carboxylic acid 3-isobutylsulfamoyl-benzylamide;
_ 2-(3-Fluoro-phenyl}-pyrimidine-3-carboxylic acid {5-isopropylsulfamoyl-pytidin-3-ylmethyl)-amide,

2-(3-Fl-uﬁn‘!-pht:ny])-pyrilmidine—ﬂ—carbo:;c}rlic acid (5-methylsul famoyl-pyridin-3-ylmethyl}-amide,
2-(3-Fluard-phenyl)-pyrimidine-5-carbaxylic acid (2-methylsul famoyl-pyridin-4-ylmethyl}-a mi;:l-:,
2-(3-T1 unro-‘phenyl)-.4-m¢lhyl.-pyrimidi1wa5 —cariauxylic acid (2.-methf,flsul famoyl-pyridin-4-ylmethyl}-
amide, and o -
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (S-isopr{hp}'lsulihmuyl-pﬁidinﬁ -ylietliyl)-

amude,

IN PITRQ ASSAY PROTOCOLS TO IDENTIFY 1NHIBI’1_‘GRS
OF HEMATOPOIETIC PGD?2 SYNTHASE

The compounds of the present invention can be tested for enzymatic inhibiting activity against PGDZ

Synthase according to erther one of the following assays.

Assay 1: Fluorescence Polarization Assay
As described in PCT publication WO 2004/016223, Example IL

Assay 2: Emeyme Immunoassay (E1A) method
L. Assay solutions
a. Preparation of 0.1M K HPOWKH,PO, buffer (pH 7.4)
Prepare 0.1 M KH,PO, from 1M KH.PO, (Sigma, Cat# P-8709)
‘Prepare 0.1 M K,HPO, from powder of K,HIPO, (Fisher, BPEﬁS‘—SGU)
Mix 0.1 M K;HPO, with 0.1 M KH,PO, to adjust pH ic 7.4.
b. Preparation of 0.5% T-glﬂbuliﬁ
Add 0.1 i of y-globulin (Sigma, Cat# G-Sﬁﬂﬂ') to 20 mL 0.1 M K;HPO,/KH,PO, buffer (pH
7.4) and make 1-ml/vial aliquots and store in -30°C. o
¢. Preparation of 100 mM GSH
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Add 307 mg of GSH (Sigma, Cat# G-6529) 1w 10 mL 0.1 M K;HPG, KH,PO, buffer (pH .
7.4y and store ai - 80°C. ' '
d. Preparation of Reaction bufter:
198 mL of 0.1 KgHPDJKHiPCI; buffer (pH 7.4)
2 mM GSH_ Prepared from 100 mM GSH
0.4 g Glycergl '
2 mL. of 0.5% y-globulin
Add 0.4 g of plycerol and 2 mL of 0.5% y-globulin L-:) 198 ml of L1 M K;i{POJ KH,PO,
huffer (pH7.4). | _ _
Add 0.4 mL of 100 mb GSH to 19.6 ml reaction butfer befors the assay (enouph for two 96-
well plates)., |
e. [Dreparation of FeCly/citric acid stopping solution: {8 mg/mL FeCl;, (. 1 M citric acid) |
Add 40 mg fresh FeCly (IGN, Cat# 158046) to 5 ml 0.1 M citric acid (Sigm.a, Cat# £0759),
f. Preparation of MOX reagent: : ‘
109 EtOH - Add | mL of EtOH to 9 mL of ultra pure 11,0
" Dhsselve 0.1 g of methoxylamine {Cayman, Cat# 400036/ in 10% E1OH {10 mL),
Add .82 g of sodium acelats (Cayman, Cat#400037) to MOX solution and disselve.

IO, Materinds amd Method
‘ Dimelhyl:mll"oxid-:' (DMS0; Sigma; Cal¥ D2650)
Prostaglundin D2-MOX express EIA kit (Caymen Chermical, Catalog N 500151)

Before the assay, codl down L mil of acetone in polypropylene tubes and empty 96 well plates in ice.

All the procedures cxcept 'c0mpound dilution are ﬁerfarmed on ice.

1. Compound difution
1. Dilute compound in DMSG

|Vﬂl of DMSO stock solution (uL)| DMSC (L) |Compound concentration {m}
' 4 uL of 10.mM 6 ul 4

3 pLof 4 mM_ 6 1l 13333
Lot mM 6 pL 04444
3 uL 0fﬂ.:44 mii ETIR 0.1481
3 pL of 0.143 mM 6L ~ 0.0454
3 pl of (1.G4% mM. Gl 0.0165
3 .pL ol 0.016 mM ' opl 0.0055

2. Add 2 pL of cuch above concenitration of compound to 38 pL of reaction buffer in 96-well plates

and mix,
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IV. Eneymne and substrati: solution preparation

1.

S

=

9.

Preparation of .39 ng/ul. enzyme solution {0.33 ng/ul. at final alter compound addition),
Mix 4 L of 4 mg)"rﬁla human h-PGDS with 396 pL uf reaction buffer (to givé eNZYINE

_ mnceﬁtratiqn 40 ng/ml). Add 46.8 pl. of 40 pg/mL h-PGIIS to 4.753 mL of reaction buffer w
© pive a total volume of 4.8 mL

Freparation of Subsirate Solution (PGH2): Add 0.375 mL of 0.1 tng;’mL ol PGHZ to 1.625ml.

_ acetone,

. ¥, Enzyme reaction:
1.

Add 60 pl of Enz:,qﬁe selution to compound well and positive control {without compound) in U-
boitom ;',l-olypmpjflcnc platc on 1ce, .

Add 60 pL of reaction buffer-and 6.6 pl of 5% DMSO in resction buffer into negative control
wells in the plate. - ' _

Add (.6 pL ot diluted compound in reaction bufter to the compﬁund wells and mux,

Add 6.6 uL of 5% DMSBO in reaction bulfer to the positive contrel well.

. Incubate the plate in ice for at least 30 mon.

Add 20 uL of substrate (PGH2) solution to compound, negat'_ive and positive control wells in the .

U-bottom 56 well plate on ice.

Dry the plate in ¢old 1oom for about 25-28 rmin.

Pipette 45 pL of enzyme solution {above) into 96-wells wilh dried PGHZ and mux 3 tmes.

Tncubate on the ice for 1 min.

Add 43 U 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.

¥1. E1A assay -

Perform the assay according to the procedure in ETA kit provided by Cayman. Total PGD2 levels
" (pp/mL) were determined in the samples by ELA kits (Caymen Chemical, Cat;tlu:-g No. 500151)

Calpulate amount of FGD2 ag below

Calculuted % Positive control according to the equation br:luw;‘

YePositive cumirol= (Compound value-Negative control)/(Positive value-Negative control vaiue)
=100

% Positive control= (Cempound value-Negative conirol) X 100

- {Positive value-Negative comirol value)

Compound value = PGD2 Jevels (pg/mL} obtained from the standard curve in ETA assay tor the

saniples with compound
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Negative control value = PGD2 levels (pg/mlL) obtained from the standard curve in TIA assay for the

samples without enzyme

o Puosiive conirol value = PGD2 lew:lé._ {p/ml) obtaned from the standard curve in ELA assay for the

samples with enzyme but without compound

[ 55 are determined by excel fit to get the x value when y=1/2¥max using 4 parameter logistic

model tor the IC:; curves.

Results
Coﬁmpounds within the scope of the invention produce 50% inhibitien in the Fluorescence

Falarization Aﬂsaﬁ or the EIA assay at concentrations within the range of about 1 nunoniolar to about 30

.mjcmmcﬁar, The 1C;s for Examples 8, 9, 33, 34, 82, 83, 84 and 114 ohtained by the Flucrescence
Polarization Assay, and the ICss for Examples 1, 30, 38, 40, 45, 48, 49, 51, 54, 55, 56. 63, 65, 68, 71, 85,

93, 97, 10§, 109, 110, 117 and 1 18 obtuincs by the ETA assay are reported in the “BEXAMPLE" secion

herean.

The present invention may be embodied in other specific forms without depurting from the spifit or

essential attribules thereof,

o8
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We claimy
1. A compound of formula (T);
R* O
Ll
N \-1 Iqu \_Ri
| )1\ / H
R N
(1}
wherein:

_R' 13 aryl hetervaryl, or (Cs-Ce)cycloalkyl, each of which is gptionally substituted by halo, {C,-C;)-

alkyl, hiydroxy, {Ci-Ce)-alkexy, {C,-Ca}-haloalkyl or (C,-Cy)-haloalkoxy;
R 15 hydropen ur (C-Cai-alkyl;
R'iz -P{=0)-{alkmy)g or Y'VIN-50,-, _ _
. cyeloalkyl, cyclealkenyl, aryl, heteroaryl, heterocyelyl, heterocyclenyl, or multicyclic alkaryl,
each of which is optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, ¢arbexy, amiding,
R*O-C(=0)-C(=N-OR")- Y'Y'N-, Y'Y'N:C{(=Q)-, Y'V’N-C(=0)-C-, Y'Y'N-80;-,
R’-8C,-NR", R™-C(=0)-NR™,Y"Y*N-(C,-Cy)-alkylene-803-(C; -Cy)-alkylene-, or
alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsulfonyl,
cach of which 1s optionally substituted by:
halo, alkoxy, hﬂlﬂﬂlkﬂ}i}', hydsoxy, carboaxy, alkoxycarbonyl, -P(=0)- (alknx}r}l,
VYN, Y'VIN-SOy-, R™-SO,-NRE-,
aryl or heteroaryl, each of which is oplionally substituted by alkyl, halo,
haloalkyl, alkoxy, haloalloxy, hydroxy, amine, alkylaming,
dialkylamino, carboxy, or alkmi}{carh.nnyl, or
'hEtL'IOC}'CI];T] or arylheterocyeiyl, each of which 13 ﬂp‘tiunﬂlly substituied by oxo
' ar allyl, ur ‘
aryl, heteroaryl, aroyl, heteroarayl, aryloxy, hétcmaryloxy, or heteroeyelyl, sach of which
is nptiunaliy substiruted by alkyl, haloalkyl, halo, alkoxy, halealkoxy, hvdroxy,
carboxy, alkoxycarbonyl, -P{=D)_-{a1ku;jf');, YIY?N-, or VIYIN-SO,-, and
when R i cycloalkyl, c}chai_kcnyl, heterocyclyl, heterocyclenyl or multicyslie alkaryl, it is also -
optionally substituted by oxo; '

Tris  abond, or (C,-Cg)-alkylene optionally substituted by hydroxy or when B i3 optionally substinsied

cycloalkyl, eycloalkenyl, aryl, heteroaryl, heterocyelyl, heterocyelenyl, or mﬁllir:‘y’clic alkaryl,
then the {C,-Cs)-alkylene is also optionally substituted by F{=0)-(alkoxy),;

R* R® and R® are each mduﬁcndently hydrogen or alkyl, |

R'is . alkyl t;ptiunally substituted by hydroxy, halo or alkoxy, or



10

15

20

25

30

40

USAV2004-0039 WO PCT
-84-

aryl, heteroaryl, arylalkyl or hetercarylalkyl, wherein the aryl, heteraryl or the aryl or heteroaryl
moiety of the arylalkyl or heteroarylalkyl is optionally substituted by alkyl, halolkyl,
hydroxy, éarboxy,- alkoxycarbonyl, amino, alkylamino, dialkylamino, halo, alkoxy or
haloalkoxy; and '
Y' and Y? are each independently:
" hydrogen,
alkyl optionally substituted by:
hydroxy, carboxy, halo, amino, alkylumino, dialkylamine, ¢ycloalkylamino,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl,
alkoxy optionally substituted with hydroxy, '
cycloalkyl, heterocyclyl, aryl or heteroaryl, cach of which is optionally substituted by
alkyl, halo or haloalkyl, or
cycloalkyl optionally substituted by carboxy, or
Y' and Y? together with the nitrogen atom to which they are attached form a heterocyclyl optionally _
contairiing another heteroatom selected from oxygen, nitrogen or gulfur, wherein the hetcrocyclyl is
optionally substituted with alkyl] or oxo;

or a hydrate, solvate or N-oxide thereof, or a phannaceutica]ly'acceptable salt thereot.

2. The compound according to claim |, wherein R is phenyl, five or six-membered heteroaryl, or
(Cs-Cg)-cycloalkyl, each of which is optionally substituted by halo, (C,-Ce)-alkyl, hydroxy, (C,-Cq)-
alkoxy, (C;-C4)-haloalky! or (C,-C,)-haloalkoxy, or a hydrate, solvatc or N-oxide thereof, or a

pharmaceutically acceptable sait thereof.

3. The compound according to claim 1, wherein R! is phenyl or five of six membered heteroaryl,
each of which is optionally substituted by halo, (C,-Cs)-alkyl, hydroxy, (C,-Cq)-alkoxy, (C,-C,)-haloalkyl
or (C,-C,)-haloalkoxy, or a hydrate, solvate or N-oxide thereof, or a pharmaceutiéaliy acceptable salt
thereof.

4. The compound according to claim 1, wherein R' is phenyl or five or six membered heteroaryl,
cach of which is optionally substituted by halo, (C,-C¢)-alkyl, hydroxy, (C,-Ce)-alkoxy, (C,-C4)-haloalkyl
or (C,-Cy)-haloalkoxy, or. a hydrate, solvate or N-oxide thereof, or a phannaccutically acceptable salt
thereof, provide that when R is phc;nyl or six membered heteroaryl, then it is bnly optionally substiluted

at the ortho or meta position.

5. The compound according to claim 1, wherein R’ is phenyl, pyridyl, thiazolyl, or imidazolyl,
oxodiazolyl, each of which is optionally substituted by halo, (C,-Cb-)-alkyl, hydroxy, (C,-Cs)-alkoxy, (C,-
Cy)-haloalky! or (C,-C.)-haloalkoxy, or a hydraic, solvate or N-oxide thercof, or a pharmaceutically

acceptable salt thereof.

6. The compound according to claim 1, wherein R! is phenyl or pyridyl, each of which is optionally
substituted at the ortho or meta position by halo, (C,-Cy)-atkyl, hydroxy, (C;-Cs)-alkoxy, (C,-Cs)-

(@



10

20

25

30

35

40

USaV2004-00392 WO PCT
-85

haloalkyl or (C-C,)-haloalkexy, or a hﬁ.rdratc, solvate or N-oxide thereof, or a pharmaceutically

acceptable sall thereof.

7 The compound according to vlaim 1, wherein R' is phenyl optionally substituted by halo, (C-Ce)-
alkyl, hydroxy, (Cy-Csl-alkoxy, (C,-Cq)-haloalkyl or (C, £4)—halualkoxy, or @ h;.rdmu:: solvate or N-oxide
thereof, or a pharrnaceutlca]ly dw&plablt zalt thereof.

5. Thé compound according to claim 1, wherein R is pheny] optionally subsiituted at the ortho or
meta position by halo, (Ch-Cg)-alkyl, hydroxy, (C,-Cg)-alkoxy, {C,-Cyj-haloalkyl or (C,-C,}-haloalkoxy,

or a hydrate, solvate -m' N-oxide thereof, or a pharmaceutically aceeptable salt theveof,

9. The compound accc}rding to claim 1, wherein R' is phenyl optionally substituted by halo, or a

hydrate, solvate or N-oxide thereot, or a pharmuceuiically acceptable salt thereof.
10. The compound according to claim 1, wherein R' is phenyl optionally sui:rstituted al the ortho or
meta pasition by hale, or a hydrate, solvate or N-oxide thereot, or a pharmac-éutically acceptable salt

thereot.

11. The compound according to claim 1, wherein R' i3 2-fluoraphenyl or 3-fluoroplenyl, or a

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

12.  The compound according to claim 1, wherein R is hydrogen, or a hydrate, solvate or N-oxide
thereof, or a pha.rma-:cutic;al‘ly acceptable salt thersof,

13. The compound a,c.cordmg ta clawm 1, wherein R is mﬂthyl or 4 h}fdrate solvats or N-oxide

thereof, or 3 pharmaceutma]]y accapmblc galt thereof.

14 The compound according to claim 1, wherein L' iz a bond, or a hydrate, solvate or N-oxide

thereof, or 2 pharmateutically acceptable salt theteof.

15, The compound according to claim 1, wherein L' is {C-Cy)-alkylene, or a hyd'raté, solvaie or M-

oxide thereof, or a pharmaceutically acceptable salt thereof.

16, The cumpnun& according to claim 1, wherein L'is—CH.-, ura hydrate, solvaie or N-oxide

. thereof, or a pharmacauti:;all},r acceptable salf fhereof,”

17. The compound according (o ckzim 1, wherein
R*is  cycloalkyl, eyecloalkenyl, aryl, heteroaryl, heterveyelyl, hetcroeyclenyl, or muliigyclic alkaryl,
each of which is aptionally suhstifutcd by
acyl, eyano, miro, halo, hydroxy, carboxy, amiding,
RPQ-C(=01-C(=N-OR", Y'¥*N-, Y ¥*N-C(=0}-, Y ' Y*N-C{=0)-0-, ¥'V'N-80,-,
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R’-S0,-NR"., R?-C(=0)-N.Rﬁ-,y‘Y1N-(c.-(34}-ﬂkylene-so}(clﬁ}-alkylene-, or
alkyl, alkényl, alkynyl, alkoxy, alkoxyca.rbonyl.; alkylthio, alkylsulfinyl, or alkylsulfonyl,
cach of which is optionally substituted by: '
hale, alkoxy, haloalkoxy, hydroxy, carbuﬁy; alkoxycarbonyl, -P(=0)-{alkoxy);,
Y'YN-, Y'Y N-30;-, R7-80,-NR".,
aryl ot heteroaryl, each of which is optionally substituted b v alkyl, halo,
haloalkyl, alkoxy, haloalkexy, hydroxy, amine, alkylamino,
diallylamine, carboxy, or alkuxycarboﬁyl, or
heteroeyclyl or arylheteroeyelyl, each of which is optionally substituted by oxo
| or alkyl, oz .
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, hele:ruuryloxy, or heterocyelyl, each of which
s optionally substituted by alkyl, haloalkyl, halo, alkoxy, haloalkoxy, hydroxy,
carb(ﬁ:y, alkoxycarbonyl, -P(=0)-(alkoxy)z, Y V*N-, or Y'Y*N-80,-, and _
when R is cyeloalkyl, cycloalkenyl, heteroeyelyl, hetemcyoleny] or mulm,yruhc alkaryl, it is also
optionally substituted by oxo,

ar a hydraie, solvate or N-oxide thergof, or 3 pharmaceutically duceptable salt thereot.

18. The compound according to claim 1, wherein RY is phenyl, pyridjrl thiazolyl, imidazolyl,
oxodiazolyl, pyrimidinyl, thiophenyl, oxaéulyl, cycloalkyl; benzooxazelyl, 1,2,4-thiadiazolyl, 1,3.4-
thiadiazolyl, tetrahydropyranyl, piperidinyl, furanyl, bénzo[lﬁ]dinxulyl, benzothiazolyl, imidazolidinyl,
indazolyl, benzoimidazolyl, indolyl, benzoturanyl, or 1,3-dihydrb-benzo[c]iscthjazuiyi, cach of which is
oplionally substituted by: .
acyl, cyano, nitrg, halo, hydroxy, carboxy, amidine,
RO-C(=0)-C(=N-OR"- Y ¥’N-, Y'¥N-C(=0)-, ¥'Y'N- C{=0) O-, ¥Y'¥’N-80,-,
T RI-80-NRE-, KT-C=0)-NR®-, Y YN-(C,-Cy)-alkylene-SO,-{C;-Cy}-alkylene-, or
alkyl, alkenyl, allomyl, alkoxy, alkoxycarbonyl, .Ellk)"lﬂ:liﬂ, alkylsulfinyl, or alkylsulfonyl, cach of
- which is optionally substiluted b}"
halo, alkoxy, haloalkexy, hydroxy, carboxy, alkoxycarbonyl, P[=D) -(alkoxy}, ¥ "Y'N-,
Y'Y°N-50,-, R™:S0,-NR",
aryl or heteroaryl, each of which is aptionally substituted by alkyl, halo, haloalkyl,
“alkoxy, haloalkoxy, hydroxy, amine, alkylamine, dialkylamino, carboxy, or
alkoxvearbonyl, or |
heterocyelyl or arylh{:t;:r:}cycl}ﬂ, each of which is optionally suhsﬁhﬂ-:g] by oxe or alkyl,
or , _
aryl, heteroaryl, sroyl, heteroaroyl, aryloxy, heteroaryloxy, or heteroeyclyl, each of which is
nptiunallj}. substituted by alkyl, hatoulkyl, halo, alkoxy, haloalkoxy, hydroxy, carboxy,
alkoxycarbonyl, P(=0){alkexrylh, Y'Y N, or V' Y'N-50,-, and '
when B 15 eycloalkyl, tﬂ'-trah}fdropyranyl, piperidinyl, imidazolidinyl, or 1,3 -dikydro-
benzo[clisothiazolyl, it 15 also optionally substituted by oxo, '
or & hydrate, salvatc or N-oxide thereof, ora ph.mmaccutica]ly acceprable salt thereal,
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19. The compound according to claim 1, wherein:
R’ is phenyl, pyridyl, thiazolyl, imidazolyl, oxodmzolyl pymmdmyl thiophenyl, oxazolyl cycloalkyl,
benzooxazolyl, 1,2,4-thiddiazolyl, 1,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl, furanyl,
benzo[1,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, inddlyl, benzofuranyl, or
1,3-dihydro-benzo[c)isothiazolyl, each of which is optionally substituted by:
nitro, halo, hydroxy, carboxy, amidino, R°0-C(=0)-C(=N-OR")-, Y'Y’N-, Y'Y’N-C(=0)-
Y'Y*N-80;-, R’-80,-NR®-, R’-C(=0)-NR°-, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfonyl,
aryl, heteroaryl, or |
"alkyl optionaily substituted by:
. halo, carboxy, alkoxycarbonyl, aryl or heteroaryl, -P(=0)-(alkoxy)s, Y'Y°N-,
Y'Y*N-80;-, R™-80,-NR"-, or '
heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo, or
heterocyclyl optionally substituted by Y'Y*N-, and
when R? is cycloalkyl, tetrahydropyranyl piperidinyl, imidazolidinyl, or 1,3-dihydro-
benzo[c]motlndzolyl it is also ‘optionally substituted by oxo; and
Y' and Y? are each independently hydrogen, cycloalkyl, or alkyl optionally substituted by hydroxy,
alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or heterocyclyl optionally substituted by alkyl,

or a hydrate, solvate or N-oxide thereof, or 2 pharmaceutically acceptable salt thereof.

20. The a compound according to claim 1, wherein R’ is phenyl optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,
RSO-C(=O)-C(=N-OR‘)-,Y1Y2N-, Y'Y*N-C(=0)-, Y'Y*N-C(=0)-0-, Y'Y*N-SO,-,
R7-SO;-NR’-, R7-C(=0)-NR’-Y'Y*N+(C,-C.)-alkylene-SO,-(C,-Cy)-alkylene-, or
alkyl, alkenyl alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsulfonyl, each of

- which 15 optionally substituted by: |
halo, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl -P(=0)-(alkoxy)., Y YIN ,
Y'Y’N-S0,-, R-80,-NR"-, . _
aryl or heteroaryl, each of which is optionally substituted by alkyl, halo, haloalkyl,
alkoxy, haloalkoxy, hydroxy, amino, alkylamino, dialkylamino, carboxy, or
alkqucarbonyl, or A ' ‘
hete.rocyc]y] or'ary‘lheterocyclyl, cach of which is optionally substituted by oxo or alkyl,
or ’ 4 ‘ .
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of which is
optionally substituted by alkyl, P.)a]oalkyl,‘halo, alkoxy, haloalkoxy, hydroxy, carboxy,
- alkoxycarbonyl, -P(=0)-(alkoxy),, Y'Y°N-, or Y'Y’N-SOy-, A

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

21. The compound according to claim 1, wherein:
R’ is phenyl optionally substituted by:
nitro, halo, hydroxy, carboxy, amidino, R°*0-C(=0)-C(=N-OR")-,Y'Y’N-, Y'Y*N-C(=0)-,
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Y'VYIN-SO,- ET-SOE-NR"-, R'L(=0)-NR", alkoxy, almymbongl, alkylthic, alleylsulfomyl,
aryl, heteroaryl, or |
afky] optionaily substitured by
| halo, carboxy, alkexycarbonyl, ary! ar heterouryl, -P(=0)-(alkoxy), Y Y*N-,
Y'Y*N-80s-, R'-80,-NR"-, or
heterocyclyl or aryiheterocyelyl, each of which is Upti_nnai]y substituted by oxo, or
heterouyclyl optionally substituted by Y"¥’N-, and | '
Y! and Y* are each independently hydrogen, cyclualk)'l or alkyl optionally substituted by hydroxy,

-alkory, aming, alkylammo diaktkylarmino, heteroaryl, or hel&:m{,}rblyl op’nu-nallv substituted by a]kyi

oI 2 hydrate solvare or N-oxide thereof or a pharmaceusically acceptal:de salt theraof,

22. The compiund adcu'rding to claim 1, wherein R is phenyl optionally substituted by:
| Y'YN-30y R-S0,-NR"; alkylsulfonyl, or
allyl substitted by Y YIN-S{}E-, R™-80,-NR’-,
or hydﬁte, solvate or N-oxide thereot, or a pharmaceutically acceptable sall thereof,

23. The compound according to claim 1, wherein:
R is phenyl optionaily substituted by -
Y'¥IN-S04-, R*-30,-NR%-, alkylsulfonyl, or
allcyh subsiituted by Y'Y2N-80;-, R™-80,-NR%-; and |
Y' and Y? are each independently hydrogen, eycloalkyl, or allcyl'nptionﬁjly substituted by hydroxy,
a]knxy; amino, alkylamine, dialkylamine, heteroaryl, or heterocyelyl optionally substituted by alkyl,

or 3 hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereot.

24, The compound accoiding to claim 1, whichis -
2-Lhenyl-pyrimidine-5 {arboiylic acid benzylamide

2-Pyr idin—d—}'l—pbyﬁmidi ne-5-carboxylic acid phenylamide,
2-Pwridin-3-yl-pynimdine-5-carboxylic acii phenylamide,
2-Pyridin-2-yl-pyrimidine-5-carboxylic acid phenylamide,
2-(3-Flugre-phenyl)-pyrimidine-3-carboxylic acid phenylamide,

" 24{A-Fluoro-pheny])-pyrimidine-5-carboxylic acid phenylamide,

2-(2-Fluore-phenylj-pyrinidine-5-carbozylic acid phenylamde,
2-Phenyl-pyrimidine-5-carboxylic acid {2,2-dioxo-2 3-dihydro-1 I-I—E]amdu*ﬁ*-ﬁcnzo[c-] lgothiazol-5-yl)-
amide. '
2-Phenyl-pyrimidine-3-carboxylic avid [1-(1H-imidazal-2-ylmethyl-piperidin-4-yl}-amide,
2-Phenyl-pyrimidine-5-carboxylic axd (6-dimethylamino-pytidin-3-ylmethyl)-emide,

2-Phenyl-pyrimidine-5-carboxylic acid [2-(2-pyrrolidin-1-yl-ethyl)-benzooxazol-6-y11-amide,

2-Plenyl-pytintiding-5-carbexylic acid 4-sulfamoyl-benzylamide,
Z-Phenyl-p.yrimidine-S—carl::cmyliu awid |2 {4-sulfamoyl-phenyl}etivi]-amide,
(R)-2-Fhenyl-pynrmdine-3-carboxylie acid [ 4-(2-oxo-oxazolidin-4-yimethy!)-phenyl]-amide,
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2-Phenyl-pyrimidine-5-carboxylic acid (6-acetyla|nino-pyridin;3-yl)-amidc,
2-Phenyl-pyrimidine-5 -carboxylic acid (3-carbamoyl-phenyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-methylcarbamoyl-phenyl)-amide,
2-Pheny]-pyrinﬁdmc-s-ca;boxylic acid (4-hydroxy-cyclohexyl)-amide,
4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thiazole-5-carboxylic acid ethyl ester,
{2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-yl }-acetic acid ethyl ester,
4-mclhyl-2-[(2-phenyl-pyrimidin-5-cari)onyl)—amino]-thiazole-S-carboxylic acid,

~ {2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol4-yl} -acetic acid,

2-Phenyl-pynmidine-5-carboxylic acid 4-methylsulfamoyl-benzylamide, -
2-Phenyl-pynmidine-5-carboxylic acid 4-dimcthylsulfamoyl-benzylamide,
2-Phenyl-pyrinﬁdine-S-carboxylic acid (3,5-difluoro-phenyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid pyridin-2-ylamide,
2-Phenyl-pyrimidine-5-carboxylic acid thiazol-2-ylamide,
2-Pheny1-pyrimidine-S-ca;ngylic acid (3-sulfamoyl-phenyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2—0xo—l,2—‘dihydro-pyr‘imidin-4-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (4-sulfamoyl-phenyl)—amidc,
2- Phenyl-pynmldme S-Ldl'bOX)rllC acid pyrimidin-4-ylamide,
2-Phenyl-pyrimidine- 5-carboxyhc acid (1-pyridin-3- ylmcLhyl-p1per1dm-4-yl)-am|de
2-Phenyl-pyrimidine-5-carboxylic acnd [2- (2-oxo-1m1dazolldm 1-yl)-ethyl]-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [2-(1H-imidazol4-yl)-ethyl}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (te trahydro-pyran-4-ylmethyl}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-phenyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (2H-pyrazol-3-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (1-mcthyl-piperidin-4—yl)-amidc,'
2-Phenyl-pyrimidine-5-carboxylic acid pyrimidin-2-ylumide,

-2+(3,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,

2-(2,5-ditluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsuifamoyl—bcnzylamide,
2-(4-diflu0rophenyl)—4-methylpyrimidinc-s-carboxylic acid-3-methy1§uifumoy]fbenzylanﬁde,
2-(2-pyﬁdy])—pyrimidine—S-éafboxylic acid-3-meth'ylsu]famoyl-bcnzylarrﬁde,
2-(3-pyridyl)-4-meth’yl-pyrimidine-‘5-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-ethylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-ethoxy-ethylsulfamoyl)-benzylamide,
2(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-propylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclopropylsulfamoyl-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxyJprdpylsu]famoYl)-bcniylamidc,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-methoxy-ethylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-methoxy-propylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-methoxy-butylsulfamoyl)-benzylamide,
2-(3-Ffuoro-phcnyl)—pyrimidine-5-carboxylic acid 3-cyclohexylsulfamoyl-benzylamide,

.2-(3-Fluoro-phenyl)-pyrimiding-5-carboxylic acid 3-(2-hydroxy-1,1 -dimethyl-ethylsulfamoyl)-

benzylamide,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-sulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-morpholin-d-yl-cthylsul famo y-beneylamide,
2-{3-Flugro-phenyi}-pyrimidine-5-carboxylic acid. 3-{2-pipenidin-1-yl-cthylsulfamoyl)-benzylamide,
2-(3-Flucro-phenyl)-pyrimidine-5-carboxylic acid 3-[2-{1-methyl-pyrrolidin-2-y1}-ethylsulfamayl]-
benzylamide, - - '
2-{3-Fluoro-phenyl)-pyrinmdine-5-carboxylic acid 3-[{1-ethyl-pyrolidin-2-ylmethyl)-sulfamoyl)-
beneylamide, :

o2 (S-Fluc}m-pllvanyl)~pyr|m|c!me—:: narl}cnxylm acid 3-f2-( LH-imdazol-d-y1}-ethylsulfameoyvl]-benzylamide,

2-{3-Fluoro-phenyl) p}fnmldmL S-carboxylic acid 3- [3-{2-—”131‘11}'1 piperidin-1-y1)-propylsulfamoyl]-

“benzylamide,

-2-(3-Fl!.l[:uf{:—'phen'y]}—pyrimi{iine-ﬁ-cﬁ::a.rbox_*,flir: acid 3-(3-pyrrelidin-1-yl-propyisulfameyl)-benzylamide,

2-(3-Fluore-phenylj-pyrismdine-5-carboxylic acid 3-(2-dimethylamino-cthylsulfamoyl}-benzylamide,
2-(3—Fluum-phe:n}fl)~p}rrim:'di|.1e—S—Ga.rl}uxylic aeid 3-(2-dieth _}flamjn-:}-eth}flsulfﬂmdyl}—benzylanﬂde.
2-(3- P]uum-phcnyl)-pynmﬂme S-Gmbm-:} lic acid 3-(3-dimethylamine-2,2-dimethyl prﬂp}rlsulfmnoyl}-
benzylamide, '
2-(3-Fluoroe- phuny]]-pjrl imidine-5- Larbuxyhr. acid 3-(5- dlmethylamlnu pentylsulfamuyl)—bt.n.cyl.imldt
2{3-Fluoro-phenyl}-pyrimidine-35- CMbUK}"llL acid 342 dusopmpylarmnu -cthylsulfamoyl)-benzylamide,
-(3-F]unm_phmy])-ﬂr-meth}fl—p}rnnudme—ﬂ-{;arbﬂxyhc acid 3‘—(methﬂnesulfunylanunﬂ-mctl'l}flj-
benzylamide, ' |
2-(3-Fluoro-phenyly-4-methyl- p}mmldm{.—S -carboxylic acid 3-[{propanc- 2-su]tun}flam|n0} -methyl]-
benzylamide, :
2-{3-Fluoro- 'phE.'l'l}"l)—4—mt:til}fl-p}’ﬂmldﬂlf: S-LdTbi)l}f]IC acid 3-methylsulfamoyhmethyl-benzylamide,
2-{3-Fluoro-phenyly-4-methyl p:,-nrmdm-::-S-carbnxyhc acid 3-(isopropylsulfameoyl- memylybcnzylamldc
2-(3-Fluero-phenyl)- pynimidine-3-carboxylic acid 3- [.methanesulfunylammo -methyl}-benzylamide.

: 2+{3-Fluoro-phenyl}- pyrimidine- 3 -zarboxylic acid 3-[(prﬂrpam:-z:sulfony'lamirlﬁ}-mﬂhylj-benzylamide,

243 -Flu{:-m—-phenyl]- pyrimidine-S-carboxylic acid 3-methylsulfamoylmethyl-benzylamide,
2-{3-Fluoro-phenyl}- p yﬁmiﬁ@ne—ﬁ—cmbuxylic acid 3-{isopropylsulfamaoyl-methyl)-benzylumide
2-(3-F;qurn—phe;nyl}-pj-'rim'Ld'ine-S ~carhuxylic acid {Z-methancsullorylamin o-pynidin-<4-ylmethyl)-amide,
2-(5-Methyl1,2.4] oxadiazule-S'—yl};p}'rimidine-ﬁ —carboxylic acid {tetrahydro-pyran-4 -yl}-amide,
2.(5-Methyl{1,2 4]oxadiazole-3-y1)-pyrimidine-3-carboxylic acid 4 —sulfamoyl-benzeneamide,
2-(5-Methyl-[1,2 dJoxadiazol-3 l)-pyrimidine-3-carboxylic acid (34phcn}'l-_[1,2}4]thiadiazc—i-5-yl}-amide,

2-{3-Fluoro-phenyl)-pyrimidine-5-carbaxylic acid 3—(morphulin¢—4-sull'nllylj—'bcnzylgnﬁde,

2-Pheny-pyrimidine-5-carboxylic acid 3,4~d£met1mx}-l-bmzylan-uda,

2 -Phen}r-pyﬁ midine-5-carboxyiic acid {2-benezo[1,3]dioxol-3-yl-cthyl)-amide,
2-Pheny-pyrimidine-5-carboxylic acid (1 H-indazol-5-yl)-amide, ' .
3-Phenyl-pyrimidine-5-carboxyhc acid 4-[1,2,3]thiadiazol-5-y1)-benzy lainide,
2—(3—F1qun.‘l-phenylj—ﬂl—Trulth_',flnp}'ﬂmidinc-ﬁ-carbux}?lic acid 3-methylsulfamoyl-benzylamide,

4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,

E-Phen}r pyrimiditie-5- carboxylic acid 4-morpholin-4-ylbénzylumde,
B-{(2-] l’henyi-pwlmldm -5-carbouyl)}-amina]- 1 F-henzoimidazole-2-carboxyhc acid methyl ester,

6-[{2-Phenyl-pyrimidin-3- Ldrbunyl}-amum}lH-bt:nZ(.‘nmLdazulc-i -carboxylic acid,
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2-Pheny-pyrimidine-5-carboxylic acid {benzofuran-3-yImethyl}-annde,

- 2-Pheny-pyrimidine-5-carboxylic acid 4-methanesulfonylamino-benzylamide,

2-Pheny-pyrimidine-3-carboxyhic acid 4-carbamoyl-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid 3-(2-h}'droxyfth}r1su1.f41nuyl}fbn:nzg,'lamidu,
2-Pheny-pyrimidine-5-carboxylie acid 4-{morpholin-4-sulfonyl)-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,

2-Pheny-pyrimidinef—ﬁ—::z;rbm;ylic acid [2-(2-amine-4-methyl-thiazol-5-y1)-ethyl}-amide,
2-(3-Fluoro-phenyl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzyvlamide,

14-{1{2-Phenyl-pyrimidine-$-carbonyl}-amino]-benzyl } -phosphonic acid dietﬁyl ester,
{_4-[(2-Pheh}rl-pwimidiné-i ~varbonyl)-anino]-butyl}-phosphonic acid diethyl ester,
{4—[{2fPh&BIl}'].-p}'Iimidin€-5-Eﬂl‘hﬂn}-’l)-&l‘lﬂnﬂ]—Eth}«'i}—phﬂﬂphﬂﬁiﬂ acid diethyl ester,
[Phcny]-[(E-phﬂ'nyl—p}fI‘imidine—5—c:atbuny1}-a‘minm]-meth],rl)-phasphnnic acid diethyl ester,
2-(3-Fluoto-phenyl)-pyrimidine-5-carboxylic acid 3-methanesul fﬁnyl}—hmlamide, -
2-{_3nFluoro—phtnyl)-pyrimjdine—ﬂ —car}:;u}r.}'lic acid (L-methanesulfonyl-piperidin-3-ylmethyl)-amide,
2-{3-F]uﬂfﬂ_-phenyl)—pyrimidim:é-carbo'x}fli:: acid {1-dimethanesulfamoyl-piperidin-3-ylmethyl)-amide,
?-{Phenyl)-pyrimidine-S-carboxylic acid 3-methanesulfonylamino-benzylammde, |
1-[3-P1uom-phen}=l)-pyrimidi‘ne-ﬁ-carﬁnxylic acid 3~acct}flsu1fﬁmnyi benzylamide,
2-(3-Pluum-phcny])—pwimidinu-ﬁ-carbﬂx}'lic acid 3-{3-umpiperiazinﬁ-'i'—lsulfbn}rl)—benzylamidc,
2-Pheny-pyrimidine-5-carboxylie acid (2-sulfamoyl-ethyl)-amide,

2-Pheny-pyrimidine-5-carbuxylic acid {2-dimethylsullamoy}- -ethyl)- Ell'ﬂldb

“2-Phenyl-pyrimidine-§-carboxylic acid (3-phenyl-[1,2, 4]thiadiazol-5-y1)-amide,
" 4-Methyl-2-phenyl-pyrimidine-3-carboxylic azid (3-phenyl-[1,2,4]thiadiaze]-5-y1)-amide

2-{3-Fluoro-phenylj-pyrimidine- S—c-;nrbmylic acid (3-phenyl-[1,2,4]thiadiazol-5-yl}amide,
243- bluum-phenyl] -pyTimidine-3- carhuxy]m acid {letrahydro-pyran-4-yl)-amide,
2-Cyclohexyl-pynimiding-5- carl:luxyllc acid phf:nylanudl.,
E-Phenyl-pynmlr:lme-:l-carbuxyhc acid 3-amino-benzylamide,
2—(734P}rrid}r1]|;p}'rimi_dine-i—carbuxylic acid-3-methylsuifamoyl-benzylamide,
2-Pyrazol-1-yl-pyrimidine-3-c arﬁuxylic acid d-sulfamoyl-benzylamide,
1—{2-Meth}rl—thiazul-d-y]}Qp}rrilnidinc-ﬁ-car'boxjd.ic': acid (Lélrahydru—p31m4_—yl)-amitie;
E-Phcnyl-pjrrimidme—S -carbaxylic acid {thiophen-2-ylmethyl)-annde,

Z—P‘henyl—]:;yr:' midine-5-carboxylic acid {4-methyl-oxazal-2-ylj-amide,

Methoayimino- {2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-yl }-acenc acid ethyl esier,
2-Phenyl-pyrimidine-5 ~carboxylic acid (S-methylsulfany!-[1 ,3.4]thiadiazol-2-yl)}-amide,

2-[(2-Phenyl-pyrimiditie-5-—carbenyl)-umino]-benzothiazole-5-carboxylic scid efhyl eter,

{R)-2-Phenyl-pyrimmidine-5-carboxylic acid {1-phenyl-cihyl}-amide,

-2-Phenyl-pyrimidine-3-carboxylic acid [3-(1H-tetrazol-5-yl)-phenyl]-amide,

2-Fhenyl-pyrimidine-3carboxylic acid [1«carbamimidnyl—pipeﬁdin-ﬂ--ylmethy[)—amjde_.

5-f(2- Phenyi—pynmldme -5-carhonyt)-amino]-1H-indole-3-carbox ylic acid ammide,

2.-Fhenyl pyrjmldme-S-Larbmyi ic acid [3-(2-amuno- thiazol-4- yl)-phenyl]-amade,

2-Phenyt-pyrinndine 5 —carbm}'hc acid {4-{2-(1.3-dioxeo-1,3 —dﬂ_-iydru—mﬂ indol-2-yl} qethy']_] “thiaenl-2-yl}-

amide,
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2-3-Flugre-phenyl)-pynimidine- 3 -carbox yhic acid [2-(pyrrolidine-1-sulfonyl)}-ethyl|-amide,
[3-({[2-(3-Fluoro-phenyl)-d~methyl-pyrimidine-3carbonyl | -amino } -me thyl}-benzyl]-carbamic acid tert-
butyl ester, ' '

2-(3-ﬁFl-uurU-phﬂnyl)-pyrimid ine-53-carbexylic acid 3-[(pyridn-2-ylmethyl)-sul famu}fi.]-bcnzy]amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxy-2,2-dimethyl-propylsulfamoyl)-
benzylamide, - _ '

Z-(3-F iuoru—phenyl}—pﬂi_nﬁdi:m:—S—uarbum}rli{: acid 3-(2-hydrony-2-methyl-propylsulfamoil)-
benzylamide, " . -
2-(3-Fluora-phenyl)-pyrimidine-3-carboxylic acid 3-[{tetrahydro-pyran-4 —ylﬁlethy']]—sulfhmoy]]-
benzylaniide, - | | . '

2-{3-Fluore-phenyl)<pyrimiding-S-carboxylic acid 3-(4-hydroxy-butyisulfamoyl}-benzylamide,

2-(3-Flucro-phenyl}-pyrimidine-5 -t'.arbﬂxyrlic agid 3-[2-{ 2-hydroxy-ethoxy)-ethylsulfamoyl]-
benzylamide, '

- 2-{3Fluore-phenyD)-pyrimidine-35-carhoxylic acid 3-[(tetrahydro-furan-2- ylmethyD-sullumoy lj-'

benzylamide,

2-{3-Fluore-phenyl)-pynimidine-S-carboxylic acid 3-isobutylsulfamuyl-benzylammde,
2-{3~Plu0r0-phcn};fl)—pwimidina—S{afbogi}'lic acid {5-isownpyisﬂlfamoyl-]:ij,aTicIin-S-y_lmr:lhyl)-ﬁmide,
2-(3-Flucro-phenyl)-pyrimidine-5curboxylic acid (5—meihylsﬁlfalﬁoyl—p}ﬁdiné-}flmuthyl)-amiﬂﬁ,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methylsultamoyl-pyridin-4-ylmethyl}-amide,

24 3-Fluoro-phenyl)-4-methyl-pyrimidine-5 -carboaylic acid {2-methylsultamoyl-pyridin-4-ylmethyl}-
amide, ot _
2-[3—Flunrd—phen}*]}-ﬂr-mc-lh}fl-p},rrimidme-.i-uarbﬂxyliﬂ geid {5-isopropylsul Fameyl-pyridin-3-ylmethyl)-
amide; ' '

or a hydrate, solvate or N-oxide thcréaf, or a pharmacentically acceptable salt thersof,

25. A pharmaceuntical composition comprising the vompound accofding; to claim 1, or a hydrate,
salvate or N-oxide thereof, ur a pharmaceutically acceptable salt thereof, and a phurmmceutically

acceptable carrier.

26. A method for treating an allergic or inflammatory diserder in a patient in need thereof,
somprising administering to the patient a pharmaceutically eftective amount ofthe cqmpﬂund according

to claim 1, or 2 hydrate, solvate or N-oxide thereof, or s pharmaceutically acceptable salt thervof.

27, The method acc-ﬁrding to claim 26, wherein the al]urgic'ur inﬂmmnamrﬁr disorder is allergic

rhinitis.
28, The mecthod accerding to claim 26, wherein the allerpic or inflammatory disorder is asthma. |

29. The method according to claim 26, wherein the allergic or inflammatory disorder is chremc

olistructive pulmenary diseasc N
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ABSTRACT

This invention is directed to a compound of formula (1):

R 0
L.
N N~ R’
i
Mo
R i
(I

wherein R', %, R* and L' are as defined herein, a pharmaceytical composition comprising the compoeund,
and the use of the compound to treat allergic and/or inflammatory disorders, particularly disorders such

as allergic rhinitis, asthima andfor chronic obstructive pulmenary disease (COPD).
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COMPUESTQS DE PIRIMIDINA AMIDA COMO INHIBIDORES DE PGDS
CAMPO DE LA INVENCION

La presente invencidn s¢ refiere a compuestos de pirimidina amida, a su preparacién, a

composiciones Tarmacéulicas que contienen estos Compuestos, ¥ 4 su uso farmacéutico en el

tratamientd ¢ cstados de enfermedad que pusden medularse por la inhibicién de la -

prostaglandina D sintasa,

ANTECEDENTES DE LA INVENCION

La rinitis alérgicy, la enfermedad alopica méas comin, licne una prevakencia cstimada que varia

entre aproximadamente 5 ¥ aproximadamente 22 por ciento de la poblacion humana general v se

caracteriza por los sintomas de estrnudos, descarga nasal y congestién nasal: Se cree qu*.:' eslas
sintomas se desencadenan por maktiples mediadores liberados por los mastoeitos v otras célulus
inflamatorias. Las terapias actuales, tales como antibistaminicos, tratan eficazments los
estornudas y la descarga nasal, pero ticnen poco efecto sobre la congestidn, gue €8 un sintoma

clave que afecta a la calidad de vida de los pacientes.

Se ha demostrado que la expesicidn local a alergenos en pacietites con rinilis alérgica, asma

bronquial, conjuntivitis alérgica y dermatitis atdpica produce wna ripida elevacidn de los niveles -

de prostaglandina D2 “(PGD2)” en los fluidos de lavado nasal y bronquial, ligrimas ¥ fluidos de
chmaras cutaneas. La PGD2 tiene muchas accionss inflamatorias, tules come un aumento de la
permcabilidad vascular en la conjuntiva y en la piel, un avmento de la resistencia de las vias
respiratorias nasalcs, un estrechamiento de las vias respiratorias & infilircion de eosintfilos en la
cotjuntiva v la trigquea La PGD?2 es el producto principal de la accién de la ciclooxigenasa
sabre €] acido araquidénico producido a partir d¢ Jos mastocitos was un estimulo inmunolégico

[Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberis LJ 1L, Prostaglandin [32

generation 'aﬂ.er_ activation of tat and human mast cells with anti-1¢E, J Prmunal, 129, 1627-

1634, 1982]. Los mastocitos activados, una fuente importante de PGD2, intervienen de manera
clave en la indiecién de la respuesta alérgica en condiciones tales como asma, rinitis alérgica,
cunjunti\"i‘l‘is alérgica, destnatitis alérgica y otras enfermedades [Briginling CE. Bradding P,
Pavord LD, Wardlaw AJ, New Insights en the role of the mast cell in asma, Clin. Exp. Alleriy 33,
550-556, 2003]. |

En presencia de cdmpuc:sios de sulfhidrilo, 1a PGD2 se forma pﬁr la isomerizagidn de PGH2, un
precursor comin de los prostancides, por la accitn catalitica de la prostaglindina D sintasa
“(FGDS)”. Hay dos isoformus de la enzima PGDS: L-EGDS; y H-PGDS. La H-PGDS es una

enzima citosolica que se distribuye en los tejidos peritéricos, y que se localiza en las células

V!
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presentadoras de antigenos, ﬁuastouitos, megacariocitos y linfocitos Th2. La accién de ia PGD2
producida estd mediada por receptores acoplados a proteinas G: pljoswglandina D “(DP)” y
erTH2. Véase (1) Prostaglandin D Synthase: Structure and Function. T. Urade y O. Hayaishiz
Vitamin and Hormones, 2000, 58, 89-120, (2) J. J. Murray, N. Engl. J. Med., 1986 Scpt. 25;
315(13):800, y (3) Urade et. al,, J. Imnunology 168: 443-449, 2002,

Los presentes inventores creen que la inhibicion de la formacidn de PGD2 debe tener un efecto
sobre la congestién nasal y, por lo tanto, debe tener un efecto terapéutico beneficioso en la rinitis
alérgica. Ademas, los présentes inventores creen que un inlubidor 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 prcscﬁta como un
inhibidor débil ;ic PGDS y es antiasmdlico en modelos de cobaya y rata (Matsusshita, et al-_, Tpn.
J. Pharmacol. 78: 11, 1998). El compuesto Tranilast se describe como un inhibidor de la PCDS.
(Inhibitory Effcct of Tranilast on Prostaglandin D Synthctase. K. Ikai, M. Jihara, k. Fujii, ¢ Y.
Urade. Biochemical Pharmacology, 1989, 28, 2773-2676).

SUMARIO DE LA INVENCION

[.a presente invencion se refiere a un compuesto de férmula (I):

R 0]
/l"]\ k!
N7 l R
N /“\N/ H
D

en la que:

R'es arilo, heteroarilo o cicloalquilo (Cs-Cg), estando cada uno de cllos opcionalmente
sustituido con halo; alquilo (C-Cg), hidroxi, alcoxi (C,-Cg), haloalquilo (C,-C.) o
haloaleoxi (C,-C,);

R’es hidrogeno o alquilo (C,-C.);

Rles -P(=0)-(alcoxi); o Y'Y’N-80,-,

cicloalquile, cicloalquenilo, arilo, heteroarilo, heterociclilo, heterociclenilo o alcarilo

multiciclico, estando cada uno de cllos opcionalmenite sustituido con:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
'R*0-C(=0)-C(=N-OR")-, Y'Y’N., Y'Y’N-C(=0)-, Y'Y’N-C(=0)-O-, Y Y2N-
SO,;-, _
R’-80,-NR%-, R7-C(=0)-NR’-, Y'Y*N-alquileno (C,-Cy)-SOs-alquileno (C,-Ca)-

, O

%
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alquilo, al.quériil@, alquinilo, aleoxi, alcoxicarbonilo, alqiu’ltiu, alquilsulfinilo v
alguilsulfomilo, estande cada uno de ellos opcionglmente sustituido con:

halo, alcoxs, haloalcoxs, hidroxi, carboxi, alcoxicarbenilo, -P{=0)-

{alcoxi)s, Y'Y*N-, Y'Y°N-8C;-, R™-S0,-NR®-, .

arilo o heteroarilo, estande cada uno de ellos opcionalments sustituido

con algquil, halo, halnalﬁ;uilu,. aleoxi, haloalcoxi, h_idroxil,

amino, alguilamine, dialquilaming, carbox o alcoxicarbonile, o

heteroeiclilo o at‘i]heteruuiclilﬂ, estando  cada wno de  cilos

opcionalmente sustituids con oxo o alquila, o-

~arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, hetcroariloxi o heterociclilo,

estando cada uno de¢ ellos opcionalmente sustiuido con alguilo,
hala.éulqui]o, halo, aleoxi, haloalcoxi, hidroxa, carboxi, alc‘uxicarb@nﬂ@, -
P(=C)-{alcoxils, Y'Y?N- 6 Y'VIN-S0-, ¥

cuando R* es cicloalquile, ciclcalquénilﬂ, heteraciclilo, heterociclenilo o alearilo

multiciclico, también esti opcionalmente sustituide con oxo;

L'es  un enlace o alquileno (C,-Ce) opeionalmente sustimido con hidroxi, o euando R &s

cicloalquile opeionalmente sustituido, cicloalquenile, -arilc: heteroarilo, heterﬂs&iclilu
heterociclenilo o alcanlo multiciclica, entonces ¢l gmpn alquileno (C,-Ce) también -:stﬂ
upuﬂnaimente sugtituido con —P(-O)-{alwm)g_,

cada uno de R, R y. R’ es independicnicmente hidrégeno o alquilo,

R'es  alquilo ﬂpcmnalmenu.. gustituide con hidroxi, halo o aleoxi, o

arilo, heterouplo, arilalquile o heieroanlalquﬂo, donde ¢l grupo arilo o heteroarilo o €l

resto arilo o heteroarile del grupo arilalquilo o hutemairilalquilu ESTA -

opcionmalmente  sustituide con  alquile, haloalguile, hidmxi, carboxi,
aleoxicarbonilo, amine, alquilamino, dmlqmlammn halu alcoxi o haloaleoxi; y
cada wnode Y' e Y es mdepéndientemnente:
hadrogeno,
alguilo opcionalmente sustituida con:
hidrexi, carboxi, hale, amino, alquilarﬁino, dialquilamine, cicloalquilaming,
atminocarbonilo, alquilaminocurbonilo, dialquilaminocarborilo,
cicloalguilamingcarbomilo, '
alcoxi opeionalmente sustituido con hidroxi,
Ciclealguile, beteroeiclile, anlo o hetercarilo, estando cada uwno Je ellos
opcionalmenie sustitiido con alquilo, haio o halualguile, o
cicloalquile opcionalmente sustituido con carboxi, o |
Y' e ¥? junto con el dtomo de nitréygeno a1 que gstén unidos forman un hetereciclile que contiene
opcionalmente omo heterohtomo seleccionado entre oxiEcno, nitrégeno ¢ azulre, donde el grupo
heterociclilo estd opelonaimente suslinido con alquile v oxo, ' .

o un hidrato, selvata o N-6xida del nnsmo, 0 una sal farmacéuticaments aceptable del mmismo.

12>
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Otro aspecto de la presemte invencidn £8 una composicion furmacéutics gue comprende una
cantidad farmacéuticamente eficaz de un compuesto de acuerdo con la formula (1), o un hidrato,
solvato o N-dxido del mismo, ¢ una sal farmacéuticamente aceptable del mismo, mezclado con

un vehiculo farmacéuticamente aceptable.

Qg wspecto de la presente invencidn se refiere 2 un método para trutar Lrasu.;mus alérgicos vio
inflamatorios, particularmente trastomos tales como-rinitis alérgica, asma v'o entermedad
pulmonar obstructiva crénica (COPD) en un pacienic en nevesidad de ello administrando al
paciente un compuesto de acuerde con la férmula (1), o un hidrato, solvato o N-éxido del mismo,
o ung sal farmacéuticamente aceptable del mismeo. -
DESCRIPCION DETALLADA DE LA TNVENCION
Definicign de Expresiones
Come se ha usade anlenormenie, ¥ a lo largo de la desenipeidn de la invencion, debe entenderse
que las siguientes expresiones, a menos que s€ indique otra cosa, tienen los siguientes

signiticados:

"Acilo" significa H-CO- o {grupe alifatico o ciclil)-CO-. Un acilo preferide incluye alcanoilo
mferor que contiene un alquilo inferior. Los gjemplos de acilo incluyen formilo, acetilc,

propanoilo, 2-metilpropancilo, butanoike, palmitoilo, acriloilo, propinoilo y ciclobexilcarbanilo.

"Alquenilo" significa un grupo drocarburo alifitico lineal o ramificado que contiene un doble

enlace earbong-carbono y-que tiene de 2 a aproximadamente 15 stomos de carbono. Un
alquenilo prefenido tiene de 2 a aproximadamente 12 dtomos de carbono. Ufn alquenilo més
preferido tiene de 2 8 aproximadamente 4 dtomos de carbono. Ramificado significa que uno o
més de los grupos alquilo inferior tales como metilo, etilo o propilo s¢ unen a una cadena de

alquenilo lineal. "Alguenile inferior" significa de aproximadamente 2 a aproximadamente 4

atomos de carbono en [a cadena que puede ser lineal o ramificada. Los ejemplos de alquenilo

incluyen etenilo, propenilo, a-butenile, i-butenilo, 3-metilbut-2-cnile, #-pentemlo, heptenila,

octenilo, clelobexilbutenilo v decenilo,

“Alcoxi” significa alquil-O-. Los ejemplos de aleoxi incluyen” metoxi, etoxi, a-propoxi, i-

propoxi, p-butoxi y heptoxi.

*Alcoxicarbomlo”™ - significa  algquil-0G-CO-. Loz ejemplos de alcoxicarbonilo  incluyen

metoxicarbonile, etoxicarbonilo y -butilexicarbonilo. -

“Alquite™ significa hidrocarbure alifitico lineal o ramificado que tiene de 1 a aproximadamcn’tc

20 atomos de carbono, Un alquile preferido tiene de 1 u sproximadsmente 12 dtomos de
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carbono. Un alquilo més prer‘éridu cs alquilo inferior. Rumificado significa que une 0 mas de los.
prupos alquilo inferior tales como metilo, ¢tilo o propilo s¢ uncn a una cadena alquilo Yineal.
"Alquilo inferior" significa de | a aproximadamente 4 4tomos de cathono en una’ cadena de

alquilo lineal que puede ser lincal o ramificada.

*Alquilumine” significa alquil-NI-. Un alquilamine preferide es alqulldmmu (C-C jl Lu:.

gjemplos de alquilamine incluyen metilamino y ctilamino.

"Alquilenc” Signiﬁéa un hidrocarbure bivalenie lineal o ramificado que tienc de 1 a
aproximadamente 15 4tomes de carhbeno, Un alquileno preferido es el algquleno inferior que
tiene dc 1 a aproxunadamcntc 4 atomos de carbcnn Los thmp'lus de alquenileno ineluyen

metileno, atllr.nu pt’{:pﬂeno ¥ butilenos.

“Alquilsuifonile” significa alyuil-SO;-. Un alquilsulfonilo preferide es alquilsulfonilo {C)-Ce)-
Los gjemplos de alquilsuifonilo incluyen CHz-80;- y CHiCH-SOy-.

"Alquiltio” significa un alquil-3-. Los ejemplos de alquiltio i_ncILiyﬂ:n CH;-5-.

“Alquinile” significa un hidrocarbure alifitico lineal o ramificado que contiene un riple ¢nlace

" carbono-carbone y que tiens de 2 a aproximadamente 15 dtomnos de carbeno, Un alquinile

preferido tiene de 2 a aproximadamente 12 ftomos de carbono. Un alqminilo més preferido tiene
de 2 a aprﬂximadamenté § 4tomos de carbono. Ramificado significa que ane o més de los
grupos alquilo iﬁfcﬁbr tales como metilo, etilo o propilo se unen & una cadena alquinilo lineal.
"Alguimilo inferior” significa de 2 a apmximaclumcnte 4 dtomos de carbono en uﬁa cadena de
a.lqumllc lineal que puede ser lineal o ramificada. Log ejemplos de alquinile incluyen etinilo,
pmplmiu,n—bunmln, 2-butinilo, 3-metilbutimlo, #-pertinilo, hepnmlo celinilo ¥ decinilo.

“Aroile” significa aril-CO-. Los cjernplos de aroile incluyen benzoile ¥ 1- v 2-maftoilo. .

"Anle" significa un sistema de  ondllos monociclicos o multiciclicos aromitices de
aproxinmadamente § g aproximadamente 14 dtomos de carbono, Un arilo preferido incluye de
aproximadamente € a aproximadamente 19 dtomos de carboeno. Los cjemplos de arnilo incluyen

fenilo v naftilo.

“Arilalegxi” significa atilalquil-O-. T.os ejemplos de anlaleoxi incluyen henciloxi y 1- o

2 naftilenomeboxi.

“Arilalcoxicarbonile” significa arilalquil-0-C0-. Les giemplog de arilalcoxicarboailo incluyen

fenoxicarbunilo vy raftoxicarbonilc.
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“Arilalauile” significa aril-alquil-. Un arilalquilo preferido contiene un rcstﬁ alquilo (C)-Ce).

Los gjemplos de snlalquilo meluyen benaio, 2-fenetilo y nattilencmetilo.

“Arilalguilsulfonilo™ significa aril-alquil-SOg-. Un arilalquilsulfonilo preferide contiena un resw

alquilo (C,Csh Los ejemplos de arilalquilsulfonilo incluyen bencilsuifonila,

"milciclua:lquemlo“ sigmfca un arilo ¥ cicloalquenilo condensados. Un arilciclualqueni]h
prelenide €5 aquel cuyo arilo es fenilo v el cicloalquenilo se compone de aproximadamente 5 a
apmximadam&nté 7 dtomes en el anillo. Un anleicloalgueniio se une a lruvéls de cualguier dlomo
del resto cisloalquenilo del mismo capaz de tal unién. Los cjemplos de arilcicloalquenilo

incluyen 1,2-dihidronaftilens ¢ indeno.

"Arileicioalguilo™ significa un arile y cicloalquilo condensades. Un anleicloalquilo preferido s
aquél cuy anle es femilo ¥y el cicloalquenilo se compone de aproximadamente 5 a
aproximadamente 6 atomos en el anillo. Un anlewcloalquilo se une a través de cuglquier atomo
del resto cicloalquila del misme capaz de tal unién. Los gjermplos de anilcicloalquilo incluyen

12,3 4-tetrahidro-naftileno,

"Arilheterociclenilo” significa un arilo v heterociclenmlo condensades. Un arilheterociclenilo

preferida es aquél cuyo arilo es femlo y ¢l heterociclenile se cmﬁpune de aproximadamente 5 a
aproximadamente 6 atomos en el anillo, Un anlhelerociclenilo se une a través de cualquier
atomo del heterociclenilo dtl mising capaz de fal union, La designacidn de aza, oxa o to como
prefijo antes de la porcidn heterociclenilo del anlheterociclenilo define que esta presente al
menos un atomo de nitrégena, oxigeno o azufre, rcspcﬁiix*am:nte, cotno im Aroma del anillo. Ei
ipil.-ﬁjml:l de nitrdgeno de un aritheterociclenilo puede ser un Blumo de mirdgeno basico. B atomo

de nilrégeno o azufre de la porcion beterociclenmilo del anlheterociclenilo también puede

oxidarse opcionalmente en ¢l N-6xido, S-6xido ¢ 5,5-dicxido correspondiente. Los gjemplos de .

anlheterociclentto incluyen 3H—indcriim'lo, 1H-2-oxoquinolila, ZH-1-oxoisequinolilo, 1,2-di-

hidroquinelinilo, 3,4-dihidroquinelinilo, 1,2-dihidroisoquinelinile ¥ 3 4-dihidrosoqumolinile.

"Anlheterociclilo” significa un arilo ¥ heterociclilo condensados. Un heterociclilarilo preferido

es aquel cuyo arike ez femilo y el heterociclilo se compone de aproximadamente 5 a

aproximadarmente 6 dtomos en el anille. Un anlheterociclilo se une a través de cualquier alomo -

del resto heterociclilo del mismo capaz de tal unidn. La designacidn de aza, oxa o tio como
prefijo antes de 1a porcidn heterociclilo del anlheteroeiclilo define que estd presentc al menoes un
dfomo de nitrégeno, oxigeno o azufre, respectivamente, como un atomo del anillo. El dtomo de
nittogene de un arilheteraciclile puede ser un atomo dc.mtrégeno basico. El dtomo de nirdgeno
o azufre de la porcidn heteraciclilo del anlhotereciclile tumbrién pu;.tde oxidarse apcicnalmeme

en el N-éxido, S-8xide o 5,5-disxido comespondiente. Los ejemplos de arilheterovichlo
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incluyen indolinilo, 1,2,3,4-tetrahidroisoquinolina, 1,2,3,4-tetrahidroquinoling, 1H-2,3-
dihidroisoindol-2-ilo, 2,3—dihidrobenz[t]isoindol- 2-ilo y 1,2,34-tetruhidrobenz{gl-isoquinolin-
2-ilo.

*Ariloxi” significa un aril-O-. Los ejemplos de ariloxi incluyen fenoxi y naftoxi.

“Arloxicarbonilo” significa anl-O-CO-. Los ejemplos de ariloxicarbonilo incluyen

fenoxicarbonilo y naftoxicarbonilo.

“Los compuestos de la presente invencién”, y cxpreswnes equivalentes, pretenden incluir
compuestos de Férmula (!) como se ha descrito anteriormente en este documento, hidratos,
solvatos y N-6xidos dc los mismos, y sales farmacéuticamente aceptables de los mismos, donde
el contexto asi lo permita. Andlogamente, la referencia a intermedios, reivindicados o no por si

mismos, pretendc incluir sus sales, N-dxidos y solvatos, donde el contexto asi lo permita.

“Cicloalquenilo™ significa un sistema de anillos mono- o multiciclicos, no aromaticos, de

aproximadamente 3 a api’oximadamente 10 Atomos de carbono, particularmentc de
aproximédamente 5a apruximadamemé 10 atomos de carbono, y que contiene al menos un
doble entace carbono-carbono. Los anillos preferidos del sistema de . anillos incluyen de
aproximadamente 5 a aproximadamente 6 atomos en el anillo; y tales tamafios anulares
preferidos se denominan también "inferiores”. Los qcmplos de cmloalquemlo monociclico
incluyen ciclopentenilo, cn,lohexemlo y " cicloheptenilo.- Un e_]emplo de cmloalquemlo

multncnchco es norbornilenilo.

"Cicloalquenilarilo” significa un arlo y cicloalquenilo condensados. Un gicloalqucnilariio
preferido e¢s aquel cuyo arilo ¢s fenilo y el cicloalqueni.lo s¢ compone de aproximadamehte 5a
aproxnmadamente 6 atomos en ¢l anillo. Un cncloalquumlanlo sc¢ une a través de cualquier dtomo
del resto arilo del mlsmo capaz de tal unién. Los ejemplos de cicloalquenilarilo incluyen 1,2-
dihidronafiileno e mdeno. .

“Cicloalquenilheteroarilo” significa un heteroarilo y cicloaiquenilo 'condensados. Un
cicloalqueﬂilhcteroaﬁlo preferido  es aquél. cuyo heteroarilo  arilo  se compone de
aproximzidarﬁente S5a aproxifnadamentc 6 atomos en el anillo y el cicloalquenilo se compone de
aproxifnadamentc 5 a aproximadamente 6 atomos en el anillo. Un cicloalquenilheteroarilo se une

a través de cualquier atomo del heteroarilo del mismo capaz de tal unién. La designacion dc aza,

oxa o tio como prefijo antes de la porcidn heteroarilo del cicloalquenilheterodrilo define que esta

presente al menos un 4tomo de nitrégeno, oxigeno o azufre, resp'c;ctivamenlc, como un atomo del
anille. Ll atomo de nitrogeno de un cicloalquenilheteroarilo pucde ser un 4tomo de nitrogeno
basico. El dtomo dc nitrogeno de la porcion heteroarilo del cicloalquemlheteroarilo puede

oxidarsc también opcionalmentc en ¢l N-6xido correspondiente. Los ejemplos de
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cicloalqucnilhetero_aﬂlo incluyen 5,6-dihidroquinolilo, 5,6-diludroisoquinolilo, 5,6-
dihidroguinoxalinilo, 5,6-dihidroquinaiolinilo, 4,5-dihidro-1H-bencimidazolilo v 4,5-di-
hidrobenzoxazolilo. A

“Cicloalquilo” éigniﬁca un sistema de anillos mono- o multiciclicos, saturados, no aromaticos,
de aproximadamente 3 a 'aproximadzimente 10 atomos de carbono, particularmente de
aproximadamente 5 a aproximadamente 10 dtomos de carbono. Los sistemas de anillos
preferidos incluyen de aproximadamente 5 a aproximadamente 7 dtomos en el anillé; y tales
sistemas de anillos preferidos se denominan también "inferiores”. Los ejemplos de cicloalquilo
monociclico incluyen ciclopentilo, ciclohexilo y cicloheptilo. Los ejemplos de cicloalquilo

multiciclico incluyen 1-decalina, norbornilo y adamant-(1- o 2-)ilo.

"Cicloalquilarilo” significa un arilo y cicloalquilo condensados. Un cicloalquilarilo preferido es
aquél cuyo arilo es femlo y el cicloalquilo se compone' de aproxirhadamenlé 5 a
aproximadamentc 6 dtomos en ¢l anillo. Un cicloalquilarilo se une a través de cualquier atomo
del resto cicloalduilo del mismo capaz de tal unién. Los ejemplos de cicloalguilarilo incluyen

1,2,3,4-tetrahidro-naftileno.

“Cicloalquileno” significa un grupo cicloalquilo bivalente que tiene de aproximadamente 4 a
aproximadamente 8 4atomos de carbono. Un cicloalquileno preferido incluye de
aproximadamente 5 a aproximadamente 7 atomos en el anillo; y tales sistemas de anitlos
preferidos s¢ denomunan también "inferiores”. Los puntos de union sobre el grupo cicloalquileno
incluyen patrones de unién 1,1-, 1,2-, 1,3- o 1,4- y cuando puede aplicarse, la relacion
estereoquimica de los puntos de unién és cis o trans. T.os ejemplos de cicloalquileno

monociclico incluyen (1,1-, 1,2- o 1,3-)ciclohexileno y (1,1- o 1,2-)ciclopentileno.

"Cicloalquilheteroarilo”  significa  heteroarilo  y  cicloalquilo  condensados.  Un
cicloalquilheteroarilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5 a
aproximadamente 6 4tomos en ¢l anillo y ¢l cicloalquilo se compone de aproximadamente 5 a
aproximadamente 6 atomos en el anillo. Un cicloalquilheteroarilo se unc a través de cualquier
atomo del heteroarilo del mismo capaz de tal union. La designacién de aza, oxa o tio como
prcﬂjo. antes de la porcion hetercarilo del cicloalquilheteroarilo condensadoe define que estd
presente al menos un dtomo de nitrogeno, oxigeno o azufre, respectivamente, como un dtomo del
anillo, Fl dtomo de nitrégeno de¢ un cicloalquilheteroarilo pucde ser un atomo de nitrogeno
bésico. El dtomo de nitrégeno de la porcién heteroarilo del cicloalquilheteroarilo también puede
oxid:;rsc opcionalmente ¢n el N-6xido correspondiente. Los ejemplos ‘de. ci¢loalquilhetcroarilo
incluyen 5,6.7,8-tetrahidroquinolinilo, 5,6,7,8-tetra-hidroisoquinolilo, 5,6,7,8-
tetrahidroquinoxalinilo, 35,6,7,8-tetrahidroquinazolilo, 4,5,6,7-tctrahidm-1H-bcnuimidazolﬂt) y
4,5,6,7-tetrahidrobenzoxazolilo.
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“Ciclilo” significa cicloalquilo, cicloalquenilo, heterociclilo o heterociclenilo. -

“Dialquilamind”. significa (alquil);-N-. Un dialquilamino preferido es (alquil C(-Cg),-N-. Los

ejemplos de grupos dialquilamino incluyen dimetilaniino, dictilamino y metiletilamino.

"Halo" o "halégeno” signmifica flior, cloro, bromo o yddo. Los giemplos particulares de halo o

halageno son flior o cloro.

“Haloalcoxi” significa alcoxi sustituido con uno a tres grupos halo. Los haloalcoxi preferidos
son los alcoxi inferiores sustituidos con uno a tres halégenos. Los haloalcoxi més preferidos son

los alcoxi inferiores sustituidos con un halégeno.

“Haloalquilo” significa alquilo sustituido con uno a tres grupos halo. T.os haloalquilos preferidos
son alquilos inferiores sustituidos con une a tres haldgenos. Los haloalquilo més preferidos son

alquilos inferiores sustituidos con un haldgeno.

“Heteroaroilo” significa heteroaril-CO-. Los ejemplos de heteroaroilo incluyen tiofenoilo,

nicotinoilo, pirrol-2-ilcarbonilo y piridinoilo.

"Heteroarilo" significa un sistema de anillos aromdticos monociclicos 0 ﬁu]ticiclicos de
aproximadamente 5 a aproximadamente 14 itomos de carbono, en el que uno o més de los
4tomos de carbono en el sistemna de anillos es/sén heteroelemento(s) diferentes de carbono, por
ejemplo nitrdgeno, oxigeno o azufre. Los sistemas de anillos arométicos particulares incluyen de
aproximadamente 5 a aproximadamente 10 4tomos de carbono, e incluyen de 1 a 3
heteroatomos. Los tamafios anulares mis particulares de cada anillo del sistema de anillos
incluyen de aproximadamente S a aproximadamente 6 dtomos ¢n el anillo. La designacion de
aza, oxa o tio como prefijo antes del heteroarilo define que esté presente al menos un dtomo de
nitrégeno, oxigeno o azufre, respectivamente, como un atomo del anillo, Un dtomo de nitrdgeno
de un heteroarilo puede ser un dtomo de nitrégeno basico y puede oxidarse también
opcionalmente en el N-Oxido correspondicnte. Cuandb un heteroarilo csta sustituido con un
grupo hidroxi, también incluye su tautdmero correspondiente. Los ejemplos de heteroanlo
incluyen pirazinifo, tienilo, 1sotiazolilo, dxazolilo, pirazolilo, furanilo, pirrolilo, 1.24-
tiadiazolilo, piridazinilo, quinoxalinilo, ftalazinilo, imidazo[l,2-a]piridiﬁa, mmidazo(2,1-
b]tiazelilo, bénzofur‘anilo, azaindolile, bencimidazolilo, benzotienilo, tienopindilo,
tienopirimidilo, pirroloprridilo, imidazopiridilo, benzoazaindolilo, 1,2,4-triazinilo,
benzotiazolilo, imidazolilo, indolilo, indolizinilo, isoxazolilo, isoquinolinilo, isotiazolilo,
oxadiazolilo, pirazinilo, piridazinilo, pirazolile, piridilo, pirimidimlo, pirrolilo, quinazolinilo,

quinolinilo, 1,3,4-liadiazolilo; tiazolilo, tienilo y triazolilo.
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"Hcteroaril_alcjuilo" significa heteroaril-alquil-. Un heteroarilalquilo particular contiene un resto

alqulo (C,-C,). Los ejemplos de heteroarilalquilo incluyen tetrazol-5-ilmetilo.

"l-lelcroarilcicloalquenilo"' significa un heteroarilo y cicloalquenilo condensados. Un
heteroarilcicloalquenilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5 a

aproximadamc:nté 6 4tomos en el anillo y el cicloalquenilo se compone de aproximadamente 5 a

aproximadamente 6 atomnos en ¢l anillo. Un heteroarileicloalquenilo se une a través de cualquier

atomo del gicloalqueni'lo del mismo capaz de tal unién. La designacion de aza, oxa o tio como
prefijo antes de la porcién heteroarilo del heteroarilcicloalquenilo define que csta presente al
menos un dtomo de nitrdgeno, oXigeno o azufrc; respectivamenie, como un atomo del anillo. El
atomo de nitrégeno de un heteroarilcicloalquenilo puede ser un atomo de nitrégeno basico. El

atomo de nitrogeno de la porcion heteroarilo del heteroarilcicloalquenilo puede oxidarse también

opcionalmente en el N-oxido correspondiente. Los e¢jemplos de heteroariicicloalquenilo inéluyen_

5,6-dihidroquinolilo, 5,6-dihidreisoquinolilo, 5,6-dihid~roqluilloxalinilo, 5,6-dihidroquinazolinilo,

4 5-dihidro-1H-bencimidazolilo y 4,5-di-hidrobenzoxazolilo.

"Heteroarilcicloalquilo”  significa un  heteroarilo y cicloalquilo  condensados. Un
heteroarilcicloalquilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5 a
aproximadamente 6 atomos en ‘¢l anillo y el cicloalquilo se.compone de aproximadamente 5 a
aproximadamente (‘S‘étomos en ¢l anillo. Un Heteroari]cicloalquilo se une a través de cualquier
atomo del ticloalqﬁilo de! mismo capaz de tal unién. La designacion de aza, 0Xa 0 1o como
prefijo antes de la porcién heteroarilo del heteroarilcicloalquilo condensado define que estd
presente al menos un atomo-de nitrdgeno, oxigeno o azufre, resbéctivamente, como un atomo
del anillo. El 4tomo de nitrégeno de un heteroarilcicloalquilo puede ser un dtomo de nitrégeno
basico. El dtomo de nitrogeno de la porcion heteroarilo del heteroarilcicloalquilo también puede
oxidarse opcionalmente en el N-oxido correspondiente. Los ejemploé de heteroarilcicloalquilo
incluyen 5,6,7,8-tetrahidroquinolinilo, 5,6,7,8-tetra-hidroisoquinolilo, 5,6,7,8-
tetrahidroquinoxalinilo, 5,6,7,8-tetrahidroquinazolilo, 4,5,6,7-tetrahidro-1H-bencimidazolilo y

4,5,6,7-tetrahidrobenzoxazolilo.

"Heteroarilheterociclenilo” significa un  hcteroarilo y heterociclenilo condensados. Un
heteroarilhetcrociclenilo preferido ¢s aquél cuyo heteroarilo se compone de aproximadamente 5
a aproximadamente 6 &tomos en el anillo y ¢l heterociclenilo se compone de aproximadamente 5
a aproximadamente 6 atomos en ¢l anillo. Un he_teroarilheterociclénilo se une a través de
cualquier atomo del heterociclenilo del mismo capaz de tal union. La designaéién de aza, oxa o
tio como prefijo antes de la porcion heteroarilo o heterociclenilo del heteroarilheterociclenilo
define que esta presente al menos un dtomo de nitrogeno, oxigeno o azufre, respcciivamentc,

como un dtomo del anillo. El dtomo de nitrogeno de un heteroarilazaheterociclenilo puede ser un
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atomo de nitrégeno basico. El dtomo de nitrégeno o azufre de la porcidén heteroarilo del

hetcroarilheterociclilo también puede oxidarse opcionalmente en el N-éxido correspondiente. El

atomo de nitrégeno o azufre de la porcidn heteroarilo o heterociclilo del heteroarilheterociclilo -

puede oxidarse también opcionalmente en el N-dxido, S- 6xido o §,S-diéxido correspondiente.
Los ejemplos . de heteroarilheterociclenilo  incluyen  7,8-dihidro[1,7]naftiridinilo, 1,2-
dihidro[2,7]-naftindinilo, 6,7-dihidro-3H-imidazo[4,5-c]piridilo, 1,2-dihidro-1,5-naftiridinlo,
1,2-dihidro-l,6-naftiridini_lo, 1,2-dihﬁr0-l,7-naftifidinilo, l‘,2-dih'idro-l,8-naftiridinilo y 1,2-
dihidro-2,6-naftiridinilo. '

"Heteroarilheterociclilo”  significa  un heteroariio y heterociclilo condcnsadﬁs. Un
heteroarilheterociclilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5 a
aproximadamente 6 atomos en ¢l anillo y el heterociclilo se compone de aproximadamente 5 a
aproximadamente 6 dtomos en ¢l anillo. Un hetcroarilhetercciclilo se une a través de cualquier
atomo del heterociciilo del mismo capaz de tal union. La designacion de aza, oxa o 6o como
prefijo antes de la porcion heteroarilo o hetereciclilo del heteroarilheterociclilo condensado
deline que esta presente al menos un atomo de nitrégeno, oxigeno o ézufre, respectivamente,
como un atomo del amillo. El dtome de nitrégeno de un heteroaritheterociclilo condensado
puede ser un 4tomo de nitrégeno basico. El atomo de nitrégeno o azufre de la porcion
heteroarilo. del heteroarilheterociclilo también puedc oxidarse opcionallﬁente en ¢l N-déxido
correspoﬁdiente. El 4tomo de nitrogeno o azufre de la porcidn heteroarilo o heterociclilo del
heteroarilheterociclilo puede oxidarse también opcionalmchte en el N-6xido, S- éxido o S,S-
diéxido con‘espondicnte.b Los ejemplos de heteroarilheterociclilo incluyen 2,3-dihidro-1H-
pirrol[3,4-bjquinolin-2-ilo, 1 ,2,3,4-tetrahidrobenz[b][l ,7nafuiridin-2-ilo, 1,2,3,4-
tetrahidrobenz[b]{1,6]naftiridin-2-1lo, 1 ,'2,3 ,4-tetra-hidro-9H-pirido[3,4-blindol-2-ilo, 1,2,3,4-
tetrahidro-‘)l-l-p_irido[él,?’-b]indol-Z-ilo, 2,3-dihidro-1H-pirrolo[3,4-b]indol-2-ilo, 1H-2,3,4,5-
leh"éhidrpazepino[3,4-B]indol-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-tetra-hidro[1,7|naftiridilo, 1,2,3,4-
tctrahidro[Z,?]néftiridilo, 2,3-dihidro[l,4]dioxiﬁo[2,3-b]pin'dilo, 2,3-dihidro-[1,4]dioxinof2,3-
bjpiridilo, 3,4-dihjciro-211-l -oxa{4,6]diazanaftalenilo, 4,5,6,7-tetrah idro-3H-i midazo[4,5-
¢c]piridilo,  6,7-dihidro[5,8)diazanaftalenilo,  1,2,3,4-tetrahidro[1,5])-naftiridinilo,  1,2,3,4-
tetrahidro[ 1,6]naftindinilo, 1,2,3,4-tetrahidro{1,7naftiridinilo, 1,2,3,4-
tctrahidro[1 8 naftiridinilo y 1,2,3,4-tetra-hidro[2 6 naftiridinilo. | '

“Heteroarloxa” sigm’ﬁca heteroaril-O-. Los ejemplos de hetcroariloxi incluyen piridiloxi.

"Heterociclenilo” significa un sistema de anillos de hidrocarburos monociclicos o multiciclicos
no aromiticos de aproximadamente 3 a aproximadamente 10 dtomos de carbono, en ¢l que uno o
mas de los dtomos de carbono en el sistema de amllos es/son heteroelemento(s) difcrentes de

carbono, por ejemplo atomos de nitrdgeno, oxigeno o azufre y que contienc al menos un deble
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enlace carbono-carbono o carbono-nitrdgeno. Un sistema de anillos no arométicos particular
incluye dc aproximadamente 5 a aproximadamente 10 diomos de carbono y de 1 a 3
heterodtomos. Los tamafios anulares mas particulares de cada anillo del sistema de anillos

incluyen de aproximadamente 5 a aproximadamente 6 dtomos en ¢l anillo; y tales tamafios

anulares preferidos se denominan también “inferiores”. La designacidn de aza, oxa o tio como .

prefijo antes de heterociclenilo define que estd prescnte al menos un atomo de nitrégeno,
oxigéno o azufre, respectivaimente, como un étorﬁo del anillo. El z'zlomo‘ de nirrc')geno.de un
heterociclenilo puede ser un atomo de nitrégeno basico. El atomo de nitrogeno o azufre dcl
heterociclenilo también puede oxidarse opciona]m(m'te.. ¢n el N-dxido, S-éxido o 5,S-didxido
correspondiente. Los éjcmplos de azaheterociclenilo  monociclico incluyen 1,2,3.4-
terrahidrohidropiridilo, . 1,2-dihidropiridilo,  1,4-dihidropiridilo, 1,2,3,6-tctra-hidropiridilo,
1,4,5,6-tetrahidro- pirirnidina, 2-pinolhﬁlo, 3-pirrolinilo, 2-imidazolinilo y 2-pirazolinilo. Los
¢jemplos de oxaheterociclenilo incluyen 3,4-dihidro-2H-pirano, dihidrofuraniio y fluorodihidro-
furanilo. Un ¢jemplo de oxaheterociclenilo muluciclico es 7-oxabiciclo[2,2,1]heptenilo. Los

¢jemplos de tioheterociclenilo monociclico incluyen dihidrotiofenilo y dihidrotiopiranilo.

"Heterociclenilarilo” significa un arilo y heterociclenilo condensados. Un arilheterociclenilo

preferido ¢s aquél cuyo anlo ‘es fenilo y el heterociclenilo se componé de aproximadamente 5 a

aproximadamente 6 atomos en ¢l amllo. Un heterociclenilarilo se une a través de cualquier

atomo del arilo del mismo capaz de tal umoén. La dc$ignaci6ﬂ de aza, oxa o tio como prefijo
antes de la porcién heterociclenilo ﬁel heterociclenilarilo condensado define que esta presente al
menos un 5tomo de nitrogeno, oxigeno o azufre, respectivamente, como un atomo de! anillo. El
atomo de nitrdgeno de un hetcrc;cicleni]arilo puede ser un atomo de nitrégeno basico. El atomo
de nitrogeno o azufre de la porcién heterociclenilo del heterociclenilarild también puede
oxidarse opcionalmente en ¢l N-Oxido, S-6xido o S,S-dié)ddo correspondiente. Los ejemplos de
héterociclenilarilo 'ihcluyen 3H-indolinilo, 1H-2-oxoquinolilo, 2H-1-oxoisoquinolilo, 1,2-di-

hidroquinoliriilo, 3.4-dihidroquinolinilo, 1,2-dihidroisoquinolinilo y 3,4-dihidroisoquinolinilo.

"Heterociclenilheteroarilo"” significa un heteroarilo y heterociclenilo condensados. Un
heterociclenilheteroarilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5
a aproximadamente 6 dtomos en el anillo y el heterociclenilo se compone de aproximadamente 5
a aproximadamente 6 itomos cn el anillo. Un heterociclenilheterourilo se une a través de
cualquier dtomo del heteroarilo del mismo capaz de tal union. La designacion de aza, oxa o tio
como prefljo antes dc la porcion heteroarilo o heterociclenilo del heterociclenilheteroanlo define
que esta presenie al menos un dtomo de nitrégeno, oxigeno o azufre, respectivamente, como un
atomo del anillo. El dtomo de nitrdgeno de un azaheterociclenilheteroarilo puede ser un dtomo
de niwdgeno basico. El atomo de nitrégeno o azufre de la porcién heteroarilo del
heterociclenilheteroarlo puede oxidarse también opcionalmente en ¢l N-6xido correspondientc.

El atomo de nitrogeno o azufre de la porcién "heteroarilo o heterociclilo  del
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heterociclenilheteroarilo puede oxidarse tambi€n opcionalmente ¢n el N-éxido, S- éxido o S,S-

didxido correspondiente,  Los  ejemplos  de  heterociclenilheteroarilo  incluyen  7,8--

dihidro[1,7]naftiridinile, 1,2-dihidro[2,7]-naftindinilo, 6,7-dihidr0-3l-1-ifnidazo[4,5 -¢]piridilo,
1,2-dihidro-1,5-naftiridinilo, 1,2-dihidro-},6-naftiridinilo, 1,2-dimdro-1,7-naftiridinilo, 1,2-
dihidro-1,8-naftindinilo y 1,2-dihidro-2,6-naftiridinilo. B

"Heterociclilo" significa un sistema de aniilos monociclicos o multiciélicos saturados no
aromaticos de aproximadamente 3 a aproximadamente 10 dtomos de carbono, en ¢l que uno o
mis de los &tomos del sistema de anillos es/son heteroelemento(s) diferentes de cérbono, por
ejemplo nitrdgeno, oxigeno o azufre. Un sistema de anillos particular contiene de
aproximadamenle 5 a aprbximadamente 10 dtomos de carbono y de 1 a 3 heterodlomos. Los
tamarfios anulares particulares del sistema de anillos incluyen de aproximadamente 5 a
aproximadamente 6 Atomos en ¢! anillo; y tales tamaiios anulares preferidos se denominan
tdmbién "inferiores”. La designacion de aza, oxa o tio como prefijo antes de heterociclilo define

que estd presente al menos un dtomo de nitrégeno, oxigeno o azufre respectivamente como un

dtomo del anillo. El atomo de nitrogeno de un heterociclilo puede ser un dtomo de nitrogeno .

basico. El 4tomo de nitrégeno o azufre del heteraciclilo también puede.oxidarse opcionalmente
en el N-Gxido, S-0xido o 8,8-didxido correspondiente. Los ejemplos de heterociclilo
monociclico incluyen piperidilo, pirrolidinilo, piperazinilo, morfolintlo, tiomorfolinilo,
tiazolidinilo, 1,3-dioxolanilo, 1,4-dioxanilo, tetrahidrofuranoilo, tetrahidrotiofenilo y

tetrahidrotiopiranilo.

"Heterociclilarilo” significa un arilo y heterociclilo condensados. Un heterociclilarilo preferido

es aquél cuyo arilo es fenilo y el heterociclilo se compone de aproximadamente 5 a

aproximadamente 6 4tomos en ¢l anillo. Un heterociclilarilo se une a través de cualquier dtomo’

del resto arilo del.mismo capaz de tal unién. La designacion de aza, oxa o ti0 como prefijo antes
de la porcion heu:rocicli]b del heterociclilarilo define que esta presente al menos un atomo de
nitrégeno, oxigeno, o azufre, respectivamente, como un 4tomo del anillo. El dtomo de nitrégeno
de un heterociclilaxiio puede ser un atomo de nitrégeno basico. Ei '..’\tom‘o de nitrogeno o azufre
dc la porcirfm heterociclilo del heterociclilarilo también puede oxidarse opcionalmente en cl N-
oxido, S-oxido o §,S-diéxido correspondiente. Los 'ejemplos de heterociclilarilo incluyen
indolinilo, 1,2,3,4-tetrahidroisoquinolina, 1,2,3,§-tctrahidroquinolina, 1H-2,3-dthidrotsoindol-2-
iloy 2,3-dihidrobenz.[f]isoindol-Z-ilo y 1,2,3,4-tetrahidrobehz[g]~isoquinolin-2-i10.

"Heterociclilheteroarilo”  significa un  heteroarilo y hetcrociclilo  condensados. Un
heterociclilheteroanilo preferido es aquél cuyo heteroarilo se compone de aproximadamente 5 a
aproximadamente 6 dtomos en ¢l anillo y ¢l heterocichlo se compone de aproximadamente 3 a

aproximadamente 6 atomos en ¢l anillo. Un hetcrociclitheteroarilo se une a ravés de cualquier

‘atomo del heterociclilo de] mismo capaz de tal union. La designacién de aza, oxa 0 tio como
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prefijo antes de la porcién heteroarilo o heterociclilo del heterociclilheteroarilo define que esta
pfesenle al menos un Atomo de nitrégeno, oxigeno o azufre, rcspectivamente, como un atomo

del anillo. El dtomo’de nitrégeno de un heterociclilheteroarilo puede ser un dtomo de nitrdgeno

basico. El dtomo de nitrdgeno o azufre de la porcidn heteroarilo del heterociclilheteroarilo puede

oxidarse también opcionalmentc en el N-6xido correspondiente. El atomo de ﬁitrégeno o azufre
de la porcidon heteroarilo 0“ heterocichlo del heterociclilheteroanlo puede oxidarse también
opcionalmente ¢n el N-6xido, S-6xido o .8,S-didxido correspondiente. Los ejemplos de
heterociclitheteroanlo incluyen 2,3-dihidro-1H-pirrol[3,4-bjquinolin-2-ilo, 1,2,34-
tetrahidrobenz[b][| ,7]nat’tiridin-2-ilo, l,2,3,4—telrahidroBenz[b][I ,6]nziﬁiridin-2-ilo, 1,2,3,4-
tetra-hidro-9H-pirido[3,4-b]indol-2-ilo,  1,2,3,4-tetrahidro-9H-pirido[4,3-b]indol-2-ilo,  2,3-
dihidro-1H-pirrolo[3,4-b])indol-2-ilo, 1H-2,3,4,5-tetrahidroazepino(3,4-b)indol-2-ilo, 1H-
2,3,4,5-tetra-hidroazepino[4,3-blindol-3-ilo, 1H-2,3,4,5-tetrahidroazepino[4,5-blindol-2-ilo,
5,6,7,8-tetra-hidro{ 1, 7]naftiridilo, 1,2,3,4-tetrabidro[2,7]naflirtdilo, 2,3-diludrof1 ,4]dioxino[2,3-
bjpiridilo, 2,3-dihidro-[1,4]dioxino[2,3-b]piridilo, 3,4-dihidro-2H-1-0xa[4,6]diazanaflalenilo,
4,5,6,7-tchahidro-3H-imidazo[4,5-c]piridi]o, 6,7-dihidm[5,8]diazanaftalcn§lo, 1',2,3,4-

tetrahidro[1,5]-naftindinilo, 1,2,3,4-tetrahidro[ | ,6]naftiridinilo, 1,2,3,4-
tetrahidro[1,7]naftiridinilo, 1,2,3 4-tetrahidro[ 1,8 naftiridinilo y 1,2,3,4-tetra-
hidro[2,6]naftiridinilo.

“Alcanlo multiciclico” sigmfica un sistema de anillos multiciclicos que incluye al menos un
anillo aromatico condensado al menos a un anillo no aromatico que puede estar saturado o
nsaturado y puede contener también en el sistema de anillos uno o mas heteroitomos, tales

como nitrogeno, oxigeno o azufre. Los ejemplos “de alcarilo multiciclico incluyen

arilcicloalquenilo, anlcicloalquilo, arilheterociclenilo, arilheterociclilo, cicloalquenilarilo,

cicloalquilarilo, “cicloalquenilheteroarilo, cicloalquilheteroarilo,  heteroarilcicloalquenilo,
heteroarilcicloalquilo, heteruarilﬁetcfociclcnilo, heterourilheterociclilo, heterociclenilarilo,
hetcrociclenilheteroarilo, heterociclilarilo y heterociclilheteroarilo. Los grupos alcarilos
multiciclicos preferidos son anillos biciclicos que incluyen un anillo aromdtico condensado a un

anillo no aroméatico y que pueden contener también en el sistema de anillos uno o mis

heteroatomos, tales como nitrégeno, oxigeno o azufre.
"Paciente” incluye los seres humanos y otros mamiferos.

"Sales farmacéuticamente aceptables” se rcfiere a las sales de adicion de 4cidos organicos e
inorgamicos y a las sales de adicién de bascs, no tdxicas, de los compuestos de la. presente
invencion. Estas sales pueden prepararse in sifu durante el aislamiento y 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 csta marncra. En

algunos casos, los propios compuestos pueden autoprotonar Sitios basicos de la molécula y
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formar una sal anfotera interna.

Los ejempios de sales de adicién de acidos incluycri las sales hidrobromuro, hidrocloruro,
suffato, bisulfato, fosfato, nitrato, acetato, oxalato, valerato, 6leato, palmitato, estearato, laurato,
borato, beﬁzoat‘o,‘lactato, fosfato, tosilato, citrato, maleato, fumardto, succinato, tartrato,
naftilato, nicsilaté, glucoheptonato, lactiobionato, sulfamatos, malonatos,  salicilatos,

propionaios, 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 adicién de bases haciendo reaccionar por separado el

compuesto purificado en su forma de 4cido con una base organica o inorganica adecuada y

aislando la sal formada de esta manera. Las sales de adicién de base incluyen sales de metales y A

sales de aminas farmacéuticamente aceptables. Las sales de metales adecuadas incluyen las sales
de sodio, potasio, calcio, bario, ¢inc, magnesio y aluminio. Una sal de adicién de bases particular
¢s sal de sodio o sal de potasio. Las sales de adicidn de bases inorganicas adecuadas se prepardn
a partir de bases de metales que incluyen hidruro sédico, hidréxido sédico, hidréxido potésico,
hi_dréxido de calcio, hidréxido de aluminio, hidréxido de litio, hidr_éxido de magnesio e
hidréxido de cinc.” Las sales de adicion-de bases de amina adecuadas-se preparan a partir de
aminas que tienen suficiente basicidad para formar una sal estable, y particulzirmente incluyen
las aminas que se usan frecuentemente cn quimica médica por su baja toxicidad y aceptabilidad
para uso médico. Amonio, etilendiamina, N-metil-glucamina, lisina, arginina, onitina, colina,
N, N'-dibenciletilendiamina, cloroprocaina, dietanolamina, procaina, N-bencilfenctilamina,
dietilamina, piperazina, tris(hidroximetil)-aminometano, hidroxido de tetrametilamonio,
trietilamina, dibencilamina, efcnamina, deshidroabietilamina, N-ctilpipen’dina, bencilamina,
tetramctilamonio, tetraetilamonio, metilamina, dimetilamina, trimetilamina, etilamina,

aminoacidos basicos, por ¢jemplo, lisina y arginina y diciclohcxilamina.

"Solvato" se refierc a una asociacidn fisica de un compuésto de la presente invencidn con una o
mas moléculas disolventes. Esta asociacién fisica incluye un enlace de hidrégeno. En ciertos
casos, el solvato podrd aislarse, por ejemplo cuando s¢ incorporan una o mas moléculas
disolventes en la cstructura cristalina del sélido cristalino. "Solvato” incluye tanto solvatos en
fase de solucién -como solvatos insolubles. Los solvatos particulares incluyen hidratos,
etanolatos y metanolatos.
' Realizaciones preferidas de la invencién _

Una realizacion particular de 1a invencién es un compuesto de férmula (T) en la que R' ¢s fenilo,
heteroarilo 'de cinco o seis miembros o cicloalquilo (Cs-Cg), estando cada uno de cllos
opcionalmente sustituide con halo, alquilo (C-Cq), hidroxi, alcoxi (Cy-Cs), haloalquilo (C,-Cy) 0

haloalcoxi (Ci-Cy). 0 un hidrato, solvato o N-éxido del mismo, o una sal farmacéulicamente
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aceptable del mismo.

Otra realizacién particular de la invencion es un compuesto de formula (I) en la que R' es fenilo
o heteroarilo de cinco o seis membros, estando cada uno de ellos opcionalmente sustituido con
halo, alquilo (C,;-C¢), hidroxi, alcoxi (C,-Cg), haloalquilo (C,-C4) o haloalcoxi (C,-Cy), 0 un

hidrato, solvato o N-6xido del mismo, o una sal furmacéuticamente aceptable del mismo.

Otra rcalizacion particular de la invencién es un compuesto de formula (D) en la que R’ es fenilo
o heteroarilo de cinco o scis miembros, estando cada uno de ellos opcionalmente sustituido con
halo, alquilo (Cl-Cé), 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, con la
condicién de que cuando R' es fenilo o heteroarilo de seis miembros, entonces sélo estd

sustituido ¢n 1a posicidn orto 0 meta.

Otra realizacién particular de la invencién es un compuesto de férmula (I) en la que R’ ¢s fenilo,
piridilo, tiazolilo, imidazolilo u oxodiazolilo, estando cada uno de ellos opcionalmente sustituido
con haio, alquilo (C,-Cyg), hidroxi, alcoxi (C,-C), halealquilo (C,-C,) o haloalcoxi (C-C,), o un

hidrato, solvato o N-6xido del mismo, 0 una sal farmacéuticamente aceptable del mismo.

Otra realizacion particular de 1a invencion es un compuesto de formula (1) en la que R' ¢s fenilo
o piridilo, estando cada uno de ellos sustituido en la posicidn orto o meta con halo, alquilo (C,-
Cy), hidroxi, alcoxi (C,-Cq), hatoalquilo (C;-Cy) o haloalcoxi (C,-Cy), o un hidrato, solvato o N-

6xido dcl mismo, o una sal farmacéuticamente aceptable del mismo.

Otra realizacion particular de la invencién es un compuesto de férmula (I) en la que R ¢s fenilo
opcionalmente sustituido con halo, alquilo (C;-Cs), hidroxi, alcoxi (C,-Cs), haloalquito (C,-Cy) 0
haloalcoxi (C,-C3), o un hidrato, solvato o N-Oxido del mismo, o una sal farmacéuticamente

aceptable del mismo.

Qtra realizacién particular de la invencién es un compuesto de férmula (1) en 1a que R' es fenilo -

opcionalmente sustituido en la posicién orto o meta con halo, alquilo (C-Cg), hidroxi, alcoxi
(Cy-Cy), haloalguilo (C,-C,) o halealcoxi (C,-C,), o un hidrato, solvato o N-6xido del mismo, o

una sal farmacéuticamente aceptablc del mismao.
Otra realizacién particular de la invencién es un compuesto de férmula (T) en la que R' es fenilo
opcionalmentc-sustituido con halo, o un hidrato, solvato o N-6xido del mismo, o una sal

farmacéuticamente aceptable del mismo.

Otra realizacién particular de la invencién es un compuesto de férmula (T) en la que R' es fenilo
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opcionalmente sustituido en la posicion orto ¢ meta con halo, o un hidrato, solvato o N-6xido del

mismo, 0 una sal farmacéuticamente aceptable del mismo.

Otra realizacién particular de la invencién es un compuesto de formula (I) cn la que R’ es 2-
fluorofenilo o 3-fluorofenilo, o un hidrato, solvato o- N-6xido del mismo, 0 una sal

farmacéuticamente aceptable del mismo.

Otra realizacién particular de la invencién es un compuesto de férmula (1) ¢n la que R? es
hidrégeno, o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable

del mismo.

Onrra realizacion particular de Ja invencién es un compucsto de férmula (I) en la que R? es metilo,

o un hidrato, solvato o N-éxido del mismo, o una sal farmacéuticamente aceptable del mismo.

Omua realizacién particular de la invencion es un compuesto de formula (I) en lu que L' es un
enlace, o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del

mismo,

Otra realizacién particular de la invencién es un compuesto de férmula (I) en la que L' es
alquileno (C,-C;), o un hidrato, solvato o N-0xido del mismo, o una sal farmacéuticamente

aceptable del mismo.

Otra realizacién particular de la invencion es un compuesto de formula (1) en la ‘que L' es ~CH,-,

o un hidrato, solvato o N-0xido del mismo, o una sal farmacéuticamente aceptable del mismo.

Otra rcalizacién particular de la invencion es un compuesto de formula (1) en la que:
R® es cicloalquilo, cicloalquenilo, anlo, hcteroaril;), heterociclilo, heterociclenilo o alcanlo
multiciclico, estando-cada uno de ellos opcionalmente sustituido con:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
R*0-C(=0)-C(=N-OR%-, Y'¥’N-, Y'Y’N-C(=0)-, Y'Y*N-C(=0)-0-, Y'Y’N-
SO;-, :

, O
alquilo, alquenilo, alquinilo, alcoxi, aict_)xic:arbdnilo, alquiltio, alquilsulfiniio o
alquilsulfonilo, estando ¢ada uno de ellos opcionalmente sustituido con:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-
{alcoxi);, Y'Y?N-, Y'Y’N-S0,-, R’-SO,-NR"-,
arilo o heteroarilo, estando cada uno de ellos vpcionalmenie sustituido

con alquilo, halo, haloalquilo, alcoxi, haloalcexi, hidroxi,

R’-SO,-NR®-, R’-C(=0)-NR®-, Y'YN-alquileno (C,-C,)-80;-alquileno (C,-Cy)-
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amino, alguilammno, dialquilamino, carboxi o alcoxicarbonilo, o
heterociclilo o aritheterociclilo, cstando  cada uno de ellos
" opcionalmente sustituido con oxo oalquilo, o

arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, heteroariloxi o heterociclilo,
estando cada uno de cllos dpoionalmenté sustituido con alquilo,
haloalquilo, halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -

P(=0)-(alcoxi),, Y'Y?N- 0 Y'Y’N-80,-, y
cuando R* s cicloalquilo, cicloalquenilo, heterociclilo, heterociclenilo o alcarilo multiciclico,

también esta opcionalmente sustituido con oxo,

© un hidrato, solvato ¢ N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

Otra realizacién particular de la invencién es un compuesto de formula (I) en la que R? es fenilo,
piridilo, tiazolilo, imidazolilo, oxodiazolilo, imidazolilo, pirimidihilo, tiofenilo, oxazolilo,
cicloal_quilo, benzooxazohlo,  1,2,4-tiadiazolilo,  1,3,4-tiadiazolilo, tetrshidrapiranilo,
piperidinilo, furanilo, benzo[1,3]dioxolile, benzotiazolilo, imidazolidinilo, indazolilo,
benzoimidazolilo, indolilo, benzofuranilo o 1,3-dihidro-benzo[c]isotiazolilo, estando cada uno
de ellos opcionalmente sustituido con:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
R*0-C(=0)-C(=N-OR%-, Y'Y’N-, Y'Y’N-C(=0)-, Y'Y*N-C(=0)-0-, Y'Y’N-S0;-,
R7-80,-NR®-, R7-C(=0)-NR°®-, Y'Y’N-alquileno (C,-C.)-SO;-alquileno (C,-Cy)-, 0
alquilo, alquenilo, alquinilo, a]cdxi, alcoxicarbonilo, alquiltio, alquilsulfinilo o
alquilsulfonilo, estando cada uno de ellos opciénalménte sustituido con: |
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=Q0)-(alcoxi),,
Y'Y?N-, Y'Y’N-SO;-, R’-SO;-NR"-,
arilo o hetcroanlo, estando cada uno-de ¢llos opcionalmente sustituido con
alquile, halo, haloalquilo, .alcoxi, haloal¢oxi, hidroxi, amino,
“alquilamino, dialquilamino, carboxi o alcoxicarbonilo, o
heterociclilo o arilheterociclilo, estando cada uno de ellos opeionalmente
sustituido con oxo o alquilo, o
arilo, heteroanlo, aroilo, heteroaroilo, ariloxi, heteroariloxi o heterociclilo, cstando cada
. uno de ellos opcionalmente sustituido con alquilo, haloalquilo, halo, alcoxi,
haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0):(alcoxi), Y'YIN- o
Y'Y’N-S0;-, y
cuando R’ es cicloalquilo, tetrahidropiranilo, piperidinilo, imidazélidinilo o 1,3-dihidro-
benzo[clisotiazolilo, también esta opcionalmente sustituido con oxo,

0 un hidrato, solvato o N-6xido del. mismo, o una sal farmacéuticamente aceptable del mismo.

Otra realizacion particular de la invencion ¢s un compuesto de formula (I) en la que:

R’ es fenilo, piridilo, tiazolilo, imidazolilo, oxediazolilo, imidazolilo, pirimidinilo, tiofenilo,



10

15

20

25 .

30

35

19

oxazolilo, cicloalquilo, benzooxazolilo, .1,2,4'-tiadiagolﬂo, 1,3,4-tiadiazolilo, tetrahidropiranilo,
piperidinilo, furanilo, benzo[l,3]dioxolilo, benzotiazolilo, imidazolidinilo, indazolilo,
benzoimidazolilo, indolilo, benzofuranilo o 1,3-dihidro-benzo[cJisotiazolilo, estando cada uno
de ellos opcionalmente sustituido con:
nitro, halo, hidroxi, carboxi, amidino, R*0-C(=0)-C(=N-OR*-, Y'Y’N-, Y'Y?*N-C(=0)-
Y'Y’N-SQ;-, R™-SO,-NR’., R™-C(=0)-NR’-, alcoxi, alcoxicarbonilo, -alquiltio,
alquilsulfonilo, arilo, heteroarile o o
alquilo opcionalmente sustituido con:
halo, carboxi, alcoxicarbonilo, arilo o heteroarilo, -P(=0)-(alcoxi), Y'Y?N-,
Y'Y*N-S0,-, R’-S0,-NR’-, 0
.heterociclilo o aritheterociclilo, estando cada uno de c¢llos opcionalmente
sustituido con oxo, o | | ‘
heterociclilo opciénalmcntc sustituido con Y'Y?N-, y
cuando R’ es cicloalquilo, tetrahidropiranilo, piperidinilo, imidazolidinilo o 1,3-dihidro-
benzo|c]isoniazolilo, también esti opcionalmente sustituido con 0xo; y
cada uno de Y' e Y? es independicntemente hidrégeno, cicloalquilo o alquilo opcionalmente
susﬁtuidu con hidroxi, alcoxi, amino, alquilamino, dialquilamino, he_teroa}ilo o heterociclilo
opcionalmchte sustituido con: alquilo,

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

Otra realiiacién particular de la invencién ¢s un compuesto de férmula (I) en la que R? es fenilo
opcionalmente sustituido con:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
RY0-C(=0)-C(=N-OR%)-, Y'YN-, Y'Y*N-C(=0)-, Y'Y*N-C(=0)-0-, Y'Y’N-SO-,
R7-803-NR6-, R’-C(=0)-NR*-, Y'¥*N-alquileno (C,-C,)-S0,-alquileno (C,-C,)-, 0 _
alquilo; alquenilo, alguinile, alcoxi, alcoxicarbonilo, alquiltio, alquilsulfinilo o
alquilsulfonilo, estando cada uno de ellos opcionalmente sustituido con:
“halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-{alcoxi),,
Y'Y?N-, Y'YIN-SO,-, R’-80,-NR*-, ‘ '
ariio o heteroarilo, estando cada uno de cllos opcionalmente sustituido con
alquilo, halo, haloalquilo, "alcoxi, haloalcoxi, hidroxi, amino,
alquilamino, dialquilaming, carboxi o alcoxicarbenilo, o
heteraciclilo o arilheterﬁciclild, estando cada uno de ellos opcionalmente
sustituido con oxo o alquilo, 0
arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, heteroariloxi o heterociclilo, estando cada
uno de cllos opcionalmente sustituido con alquilo, haloalquilo, halo, alcoxi,
haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-(alcoxi);, -Y'Y’N- o
Y'YIN-SO,,,
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0 un hidrato, solvalo 0 N-6xido del mismo, 0 una sal farmacéuticamente aceptable del mismo.

Otra realizacion particular de la invencion es un compuesto de férmula (I) en la que:
R’ es fenilo opcnonalmentc sustituido con:
nitro, halo, hidroxi, c.arboxl amidino, R*0-C(=0)-C(=N-OR"-, Y'Y*N-, Y'Y2N-C(=0)-
Y'YN-8O,-, R™-80;-NR®., R-C(=0)-NR®-, alcoxi; alcoxicarbonilo, alquiltio,
alquilsulfonilo, anlo, heteroarilo o
alquilo opcionalmente sustituido con:‘
halo, carboxi, alcoxicarbonilo, arilo o heteroarilo, -P(=0)~(alcoxi);, Y'Y*N-,
Y'YIN-$0,-, R™-80,-NR"-, 0
heterociclilo o arilheterociclilo, estando cada uno de ellos oppionalmente
sustituido con 0X0, 0 -
heterociclilo opcionalmente sustituido con Y'YQN-, y
cada uno de Y' ¢ Y? es independicntemente hidrégeno, cicloalquilo o alquilo opcionalmente
sustituido con hidroxi, alcoxi, amino, alquilamino, dialquilamino, heteroarilo o heterociclilo
opcionalmenté sustituido con alquilo, -

o un hidrato, solvato o N-¢xido del mismo, o una sal farmacéuticamentc aceptable del mismo.

Oura realizacion particular de la invencidn es un compuesto de formula (1) en la que R’ es fenilo
opcionalmente sustituido con: ‘

Y'Y’N-S0;-, R7-80,-NR®-, alquilsulfonilo, o

alquilo sustituido con Y'Y*N-$0,-, R’-S0;-NR®-,

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:
R’ es fenilo opcionalmente sustituido con:

Y'Y’N-S0,-, R’-S0,-NR*-, alquilsulfonilo, o

alquilo sustituido con Y'Y’N-80,- 0 R’-80,-NR*-; y
cada uno de Y.' e Y? es independientemente hidrégeno, cicloalquilo o alquilo opcionalmente
sustituido con hidroxi, alcoxi, amino, alquilamino, d'ialquilamino,' heteroarilo o heterociclilo
opcionalmente Snstilgido con alquilo,

o un hidrato, solvato 0 N-Oxido del mismo, o una sal tarmacéuticamente aceptable del mismo.

Otra realizacion particular de la invencién es un compuesto de formula (I), que es
Bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico

Fenilamida del acido 2-piridin-4-il-pirimidina-S-carboxilico,

Fenilamida del acido 2-piridin-3-il-pirimidina-5-carboxilico,

Fenilamida del acido 2-piridiﬁ-z-il-pirimidma-S-carboxilicb,
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Fenilarmda del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
Fenilamida del acido 2-(4-fluoro-fenil}-pirimidina-5S-carboxilico,

Fenilamida del dcido 2-(2-fluoro-fenil)-pirimidina-5-carboxilico,

(2,2-Dioxo-2,3-dihidro-1H-2lamda*6*-benzo[c]isotiazol-5-i)-amida  del ~ 4cido  2-fenil-

pirimdina-5-carboxilico,
[1-(1H-Tmidazol-2-ilmetil-piperidin-4-il}-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
(6-Di melilgmino—pin'din-l%-ilmctil)-am’ida del 4cido 2-'feni]-pirimidina-5-carboxilico,

[2-(2-Pinolidin-1 -il-etil)-benzooxazol-6-il]-amida del acido 2-fenil-pirimidina-5-carboxilico,

. 4-Sulfamoil-bencilamida del acido 2-fenil-pirimidina-5-carboxilico,

[2-(4-Sulfanwil-fenil)-elil]-a;ﬁida del &cido 2-fenil-pirimidina-S-carboxilico,
[4-(2-Oxo0-oxazolidin-4-ilmetil)-fenil]-amida del dcido (R)-2-fenil-pirimidina-5-carboxilico,
{6-Acetilamino-piridin-3-11)-amida del acido 2-fenil-pirimidina-5-carboxilico,
(3-Carbamoil-fenil)}-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
(3-Metilcarbamoil-fenil}-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
(4-Hidroxi-ciclohexil)-amida del dcido 2-fenil-pirimidina-5-carboxilico,

Ester etilico del acido 4-meti1-2-[(2-ﬁ'mil-pirimidin-5—carbonil)-amino]-tiazdl-5-carboxilico,
Ester etilico del acido {2+ (2-fenil-pirimidina-5-carbonil}-amino]-tiazol-4-il } -acético,
Acido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-5-carboxilico,

Acido {2-{(2-fenil-pinmidina-5-carbonil)-amino)-tiazol~4-il} -acético,
4-Metilsulfamoil-bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico,
4-Dimetilsuifamoil-bencilamida del dcido 2-fenil-piri'midina‘5-carboxi]iéo,
(3,5-Difluoro-fenil)-amida del acido 2-fenil-pirimidina-S-carboxilico,

Pintdin-2-ilamida del acido 2-fenil-pirimidina-5-carboxilico,

Tiazol-2-ilamida del 4cido 2-fenil-pirimidina-S-carboxilico,

(3-Sultamoil-fenil)-amida de'l acido 2-fenil-piﬁﬁidina-5-carboxilico,

(2-Ox0-1 ,2-dihidro-pirimidin-4-il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
(4-Sulfamoil-fenil)-amida del dcido 2-fenil-pinmidina-5S-carboxilico,
Pirimidin-4-ilamida del dcido 2-fenil-pirimidina-5-carboxilico,
(1-Piridin-3-ilmetil-piperidin-4-il}-amida del acido 2-fenil-pirim1"dina-_5-carboxilico, :
[2-(2-Oxo-imidazolidin-1-il)-etil]-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
[2-(1H-Imi‘dazoi-14-i1)-eti1]vamjda del acido 2-femil-pirimidina-5-carboxilico,
(Tetrahid_ro-piran%-ilmctil)-amida del acido 2-temil-pirimidina-5-carboxilico,
(3-Tnfluorometil-fenil)-amida del dcido 2-fen1'l-pin'midi}la-S-carbt;xﬂico,
(2H-Pirazol-3-il)}-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(1-Metil-piperidin-4-il)-amida del acido 2-fenfl-pirimidina-5—carboxilico,
Pirimidin-2-ilamida del 4cido 2-fenil-pinmidina-5-carboxilico,
3-MctilsulfamoiI-bencilamida del dcido 2-(3,5-difluoro-fenil)-pirimidina-5-carboxilico,
3.Metilsulfamoil-bencilamida del dcido 2-(2,5-difluoro-fenil)-pirimidina-5-carboxilico,

3-Metilsulfamoil-bencilanuda del dcido 2-(4-difluorofenil)-4-metilpirimidina-5-carboxilico,
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3-Metilsulfamoil-bencilamida del acido 2-(2-piridil)-pirimidina-5-carboxilivo,
3-Metilsulfamoil-bencilamida del acido 2-(3-piridil)-4- menl-plrmudma- -carboxdlico,
3-Etilsulfamoil bencnlarmda del acido 2-(3-fluoro-fenil)- pmmldma—s-carboxmw,

3-(2- bwm-eulsulfamod)—bencnlammda del acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico,
3-(2-Hidroxi-propilsulfamotl)-bencilamda dcl 4cido 2-(3-fluoro-fenit)-pirimidina-5-carboxilico,
3-Ciclopropilsulfamoil-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(3-Hidroxi-propilsulfamoil)-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico,
3-(2-Mctoxi-etilsulfamoil)-bencilamida del écjdo 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3—(3-Metoxi-probi léﬁlfamoil)-b&nci]umida del 4cido 2-(3-fluoro-feml)-pirimdina-5-carboxilico,
3-(4-Mctoxi-butilsﬁlfamoil)—bencilamida del Acido 2-(3-ﬂuoro-fcnil)-pirimidiné-s-carbo#ilico,
3-Ciclohexilsulfamoil-bencilamida del acido 2-(3- ﬂuoro-feml)-pmrmdma -5-carboxilico,

3- (2-H1drom 1,1-dimetil- ctllsulfamoﬂ) -bencilamida del &cido 2 (3-fluoro-fenil)-prrimidina-5-
carboxilico,

3-Sulfamoil-bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5 -carboxili.co,
3-(2-Morfolin-4-il-etilsulfamoil)-bencilamida  del  4cido 2-(3-ﬂuoro-f‘cni1)-pin'midina-5-

carboxilico,

3-(2-Piperidin-1-il-ctilsulfamoil)-bencilamida  del acido 2+3-tluoro-fenil)-pirimidina-5-

carboxilico,

3-21- Menl-plrruhdm 2-il)-etilsulfamoil]-bencilamida del acido 2-(3- ﬂuoro fenil)- pmmldma-
S-carboxilico,

3-[(1-Eul-p1rrthﬁn-2-ilmetil)-sulfamoil]-bmcilamida del 4cido 2—(3-ﬂuoro—fénil}-pirimidina-S-
curboxilico, ‘
3-[2-(1H-Imidazol-4-il)-etilsulfamoil]-bencilamida  del &cido 2-(3-fluoro-fenily-pinmidina-5-
carboxilico, '

3-[3-(Z-Metil-piperidin-l-il)-proﬁilsulfmnoil]-bencilamida del  acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico, ' ' '
3-(3-Pirrolidin- | -il-propilsultamoil)-bencilamida  del  é4cido  2+(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(2-Dimectilamino-etilsulfamoil)-bencilamida del 4dcido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(2-Dictilamino-etilsulfamoil)-bencilamida  del  acido 2-(3-fluoro-fenil)-pirimidina-5-
curboxilico, -

3-(3-Dimetilamino-2,2-dimetil-propilsulfamoil)-bcncilarﬁida del 4acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(5-Dimetilamino-pentilsulfamoil)-bencilamida  del  dcido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(2-Diisopropilamino-etilsulfamoil)-bencilamida del 4cido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, ‘

3-(Metanosulfonilamino-meil)-bencilannda del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
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curboxilico,

3-[(Propano-2-sulfonilamino)-metil]-bencilumida  del ficido. 2-(3-ﬂuoro-fenil)-él-mclil-
piﬁmidina-S-carboxilico, ‘ ' .
3-Metilsullfamoilmetil-bencilamida del dcido _2-(3-ﬂuoro-feni])-4-metil-pirimidina-S-carboxilico,‘
3-(Isopropilsulfamoil-metil)-bencilamida  del 4cide  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, )

3-(Metanosulfonilamino-metil)-bencilamida  del  acido  2-(3-fluoro-fenil)-pirimidina-5-

. carboxilico,

3-[(Propano-2-sulfonilamino)-metil]-bencilamida del 4acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, | '

3-Metilsulfamoilmetil-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(lsopropilsulfamoil-metil)-bencilanﬁda del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(2-Metanosulfonilamino-piridin-4-ilmetil)-amida del’ 4cido  2-(3-fluoro-fenil}-pirimidina-5- -
carbdxilico‘, ‘ .
(Tewalhdro-piran-4-il)-amida  del  acido  2-(5-metil-[1,2,4]oxadiazol-3-i))-pirimidina-5-
carboxilico, '
4-Sulfamoil-bencenoamida del acido 2+(5-metil-[1,2,4]oxadiazol-3-il)-pirimidina-5-carboxilico,
(3-Fenil-[1,2,4]uadiazol-5-11)-amida del 4cido 2-(5-metil-[1,2,4]Joxadiazol-3-il}-pirimidina-5-
carboxilico, A

3-(Mortolina-4-sulfonil)-bencilamida del 4cido 2+3-fluoro-fenil)-pirimidina-5-carboxilico,
3,4-Dimetoxil-bencilarmda del acido 2-fenil-pirimidina-5-carboxilico,
(2-Benzo[1,3)dioxol-5-il-ctil)-amida del dcido 2-fenil-pinmidina-5-carboxilico,
(1H-Indazol-5-il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
4-[1,2,3)Tiadiazol-5-i1)-bencilamida del acido 2-fenil-pi'rirm'dinu-S-c%xrboxilico,
3-.Melilsuifamo‘il-benci]amida del 4cido 2,-(3-ﬂuoro-fenil)—4-metil-pirimic_lina-S -carboxilico,
3.Metilsulfamoil-bencilamida del 4cido 4-metil-2-piridin-2-il-pirimidina-S-carboxilico,
4-Morfolin-4-ilbencilamida del dcido 2-fenil-pirimidina-5-carboxilico,

Ester metilico del acido 6-[(2-fcnil-pirimidin-5 -carbonil)-amino]-1H-benzoimidazol-2-
carboxilico; .

Acido 6-[(2-fenil-pirimidin-5-carbonil)-amineo]-1H-benzoimidazol:2-carboxilico,
(Benzofuran-5-ilmetil)-amuda del dcido 2-fenil-pirimidina-5-carboxilico,
4-Mewnosulfomlanﬁno-bcncﬁamida del icido 2-fenil-pirimidina-5-carboxilico,
4-Carbamoil-bencilumida del 4cido 2-fenil-pirimidina-5-carboxilico,
3-(2-Hidroxi-etilsulfamotl)-bencilamida del acido 2-fenil-pirimidina-5-carboxilico,
4-(Morfolin-4-sulfonil)-bencilamida del acido 2-fenii-pirimidina-5-carboxih:co,
3-Metilsulfamoil-bencilamida del dcido 2-fenil-pirimidina-5-carboxilico,
[2-(2-Amino-4-'metil-l,iazol-S-il)—etil]-amjda del dcido 2-fenil-pirimidina-5-carboxilico,
3-Metilsulfamoil-bcnciIaﬁlida del Acido 2-(3-fluoro-fenil)-pirimidina-5-carboxitico,

Ester dietilico del 4cido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-bencil}-fosfénico,
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Ester dietilico del cido {4-[(2-fenil-pirimidina-3-carbonil)-amino]-butil)-tosfonico,

Ester dietilico del 4cido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-etil)-fosfonico,

Ester dietilico del 4cido {fenil-[(2-féni1-pirimidina-S-carbonil)—amjno]-metil])-fosfénico,
(3-Metanosulfonil)-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(1-Metanosulfonil-piperidin-3-ilmetil}-amida  del  4cido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, ‘ ‘
(1-Dimetanosulfamoil-piperidin-3-ilmetil)-amida  del  acido . 2-(3-fluoro-fenil)-pirimidina-3-
carboxilico, -
3-Metanosulfonilumino-bencilamida del 4cido 2-(fenil)-pirimidina-5-carboxilico,
3-Acetilsulfamoil-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(3-Oxo-piperiazina-1-sutfonil)-bencilamida  del  .4cido  2-(3-fluoro-fenil)-pirimudina-5-
carboxilico, ‘

(2-Sulfamoil-etil}-amida del acido 2-fenil-piriﬁidina-ﬁ-carboxilico,
(2-Dimetilsulfamoil-etil)-amida del acido 2-fenil-pirifnidiua-5-carboxilico,
(3-Fenil-[1,2,4)tiadiazol-5-i1)-amida del acido 2-fenil-pirimidina-5-carboxilico,

{3-Fenil-[1 ,2,4)tiadiazol-5-il)-amida del acido 4-metil-2-fenil-pirimidina-5-carboxilico
(3-Fem'l-[l,2,4]tiadiazol-S-il)éznida del acido 2-(_3-ﬂuoro-fénil)-pirimidina-S-carboxilico,
(Tetrahidro-piran-4-il)-amida del acido 2-(3-ﬂuoro-fcnil)-pirimidina-S-carbOxilico,

Fcnilamidq del acido 2-ciclohexil-pirimidina-5-carboxilico,

3-Amino-bencitamda del écido 2—fcniI-i)irimidina-S-carbokilico,

3-Metilsulfamoil-b_enéilamida del acido 2-(3-piridil)-pirimidina-5-carboxilico,
4-Sulfamoil-bencilamida del écido 2-pirazol-1-il-pirimidina-5-carboxilico,
(Tetr;ihidrq-pimn—cl-il)—amjda del acido 2-(2-metil-tiazol-4-il)-pirimidina-5-carboxilico,
(Tiofen-2-ilmetil)-amida del acido 2-fenil-pirimidina-3-carboxilico,

(4-Metil-oxazol-2-il)-amida del acido 2-fenjt-pirilmdina_fﬁ-cérboxilico,

Ester etilico del 4cido meloxiimino-{2-{(2-fenil-pirimidina-5-carbonil)-amino -tiazol-4-il} -
acético, o

(S-Metilsulfanil-[l,3,4]tiadiazol-2-i])-hmi-da del 4cido 2-fenil-pirimidina-5-carboxilico,

Ester etilico del dcido 2-[(2-fenil-pirimidina-5-carbonil)-amino]-benzotiazol-5 carboxilico,
(1-Fenil-etil)-amida del dcido (R)-2-fenil-pirimidina-5-carboxilico,
[3-(1H-Tetrazol‘—S-il)-fénil]-amida del acido Z-fenil-pir.inndina-S -c.arboxilico,
(l-Carbamimidoil-piperidin—ﬁ-ilmclil)-amida dell acido 2-fenil-pirimidina-S-carboxilico,

Amida del acido 5-[(2-fenil-pirimidina-5-carbonil)-amino}-1H-indol-3 <arboxilico,
[3-(2-Amino-tiazol-4-il)-fenil]-amida del dcido 2-fenil-pirimidina-5-carboxilico,
{4-[2-(1,3-Dioxo-1,3-dihidro-isoindol-2-il)-¢til]-iazol-2-11} -amida del 4cido 2-fenil-pinmidina-
S-carboxilico,

[2-(Pirrolidina-1-suifonil)-etil]-amida del acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico,
Ester terc-butilico del acido [3({[2-(3-fuoro-fenil)-4-metil-pirimidina-5-carbonil]-amino}-

metil)-bencil]-¢arbamico,
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3-[(Piridin-2-itmetil)-sulfamoil]-bencilamida  del  &cido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, ' .
3-(3-H’idroxi-2,2-dimeti1-pr0pi_1‘sulfamoil)-bcncilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, |
3-(2-Hidroxi-2-metil-propilsulfamoil)-bencilamida de! acido 2-(3-fluoro-fenil)-pirimidina-5-
carhoxilico,

3-[(Tetmhidro-piran-4-1'lmelil)—su]famoil]-bcncilanﬁda del 4cido 2-(3-fluoro-fenil)-pirimidina-5-
carboxitico,

3-(4-Hidroxi-butilsulfamoil)-bencilamida del acido 2+3-fluoro-fenil)-pirimidina-5-carboxilico,

3-[2-(2-Hidroxi-etoxi)-etilsulfamoil]-bencilamida del 4cido- '2-(3;ﬂuoro-fenil)-pirimidina-S-
carboxilico, ,
3-[(Tetrahidro-furan-2-ilmetil)-sulfurmoil]-bencilamida de! acido 2—(3-ﬂuuro-fenil)-pirimidinu-S-
carboxilico,

3-lsobutilsulfamoil-bencilamida del dcido 2-(3-ﬂuoro-fcm'l)-pirimidi.na-s-carboleico,
(5‘-130propilsult;amoil-piridin-:i-ilmetil)-amida- del 4cido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, - | '
(5-Metitsulfamoil-piridin-3-ilmetil)-amida del icido 2-(3-ﬂuoro-fenil)-pirimidina-S -carboxilico,
(2-Metilsulfamoil-piridin-4-ilmetil}-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(2-Mctilsul*‘amoil-piridin-ét-ilmelil)-amida del . dcido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, o

(5-Isopropilsulfamoil-piridin-3-ilmetil)-amida del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, ' ‘ -

o un hidrato, solvato o N-6xido del mismo, 0 'una sal farmacéuticamente acceptable del mismo.

La presente invention también incluye dentro de su alcance una composicién farmacéutica que
comprende una cantidad farmacéuticamente eficaz de un compucsto de la invencién, mezclado

con un vehiculo farmacéuticamente aceptable.

Los compuestos de la presente invencibn son inhibidores de PGDS y por lo tanto son Gtiles para
tratar trastornos alérgicos y/o inflamatorios, parﬁcularménle trastornos tales como rinitis
alérgica, asma y/o enfcrmédad pulmaonar obstructiva crénica (COPD).

Pof'consig_uient'c, otra invencion de este documenlo‘ée reficre a. un métoda para (ratar a un
pacicnte que padece de rinitis alérgica y/o asma que comprende administrar al paciente una

cantidad farmacéuticamente eficaz de compuesto de formula (1).

Debe apreciarse que las refercncias de este documento dirigidas al tratamiento incluyen terapia
profilictica para inhibir PGDS, asi como para tratar afecciones agudas, cronicas o fisiologicas

establccidas asociadas con PGDS para curar esencialmente a un paciente que padece de ellas, o
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mejorar las afecciones (isiologicas asociadas can ¢llas. Las condiciones fisiolégicas descritas en
estc documento incluyen algunas, pero no todas, las posibles situaciones clinicas en las que se
justifica un tratamiento contra la ninitis alérgica y/o el asma. Los especialistas en este campo

conocen bicn las circunstancias que requieren tratamiento.

En la practica,. el compuesto de la presenic invencion pucde administrarsc en una forma de
dosificacion farmacéuticamente aceptable para seres humanos y otros mamiferos por
administracion topica o sistémica, incluyendo la via oral, por inhalacidn, rectal, nasal, bucal,
sublingual, vaginal, coldnica, parenteral (incluyendo subcutinea, intramuscular, intravenosa,
intradérmica, intratecal y epidural), intracisternal e intraperitoneal. S¢ apreciard que la via

particular puede variar, por ¢jemplo, con el estado fisiologico del receptor.

"Formas de dosificacién farmacéuticamente aceptables” se refiere a formas de dosificacion de!
compuesto dc la invencion ¢ incluye, por vjemplo, comprimidos, grageas, polvos, elixires,
jurabes, prcpar@ciones liquidas, incluyendo suspensiones, pulverizaciones, inhnlantés,
comprimidos, pastillas, emulsiones, soluciones, granulos, capsulas y supositorios, asi como
preparaciones liquidas para inyecciones, incluyendo preparaciones de liposomas. Las técnicas y
formulaciones pueden encontrarse, en general, en Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, PA, dltima edicion, '

Un aspecto particular de la invencion proporciona el compuesto de la.invencién que va a

administrarse en forma de una composicidn farmacéutica.

Los vehiculos farmacéuticamente aceptables incluyen al menos un componente seleccionado

entre el grupo compuesto por soportes, diluyentes, recubrimientos, adyuvantes, excipientes o

vehiculos farmacéuticamente aceplables, tales como agentes conservantes, cargas, agentes

disgregantes, agentes humectantes, agentes emulsionantes, agentes para estabilizar 1a cmﬁlsi()n,
agentes de suspeusion, agentes isoténicos, agentes edulcorantes, agentes aromatizantes, agentes
dé perfume, agentes colorantes, agentes antibacterianos, agentes antifingicos, otros agentes
tcrapéuticos, agentes lubricantes, agentes para retrasar o promover la adsorcién y agentes de
dispensacion, dependicndo de la maturaleza del modo de administracion y de las formas dc

dosificacion.

Los ejemplos de agentes de suspension incluyen alcoholes isoestearilicos etoxilados, ésteres de
polioxietileno sorbitol y sorbitan, celulosa microcristalina, metahidréxido de aluminio,

bentonita, agar-agar y tragacanto, o mezclas de estas sustancias.

Los ejemplos de agentes antibactenanos y antifingicos para la prevencion de la accién de

microorganismos incluyen parabenos, clorobutanol, fenol, acido sérbico y similares.
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Los ejemplos de agentes isotonicos incluyen azticares, cloruro sédico y similares.

Los cjemplos de agentes que retrasan la adsorcién para prolongar la absorcidn .incluyen

monoestearato de aluminio y gelatina.

Los ejemplos de agentes que promueven la adsorcién para mejorar la absorcion incluyen

dimetilsulféxido y analogos relacionados.

Los ejemplos de diluyentes, disolventes, vehiculos, agentes solubilizantes, emulsionantes y
estabilizantes de la emulsion, incluyen agua, cloroformo, sacarosa, etanol, alcohol isopropilico,
carbonato de¢ etilo, acetato de ctilo, alcohol bencilico, alcohol tetrahidrofurfurilico, bencil
benzoato,  polioles, propilenglicol, 1,3-butilenglicol, glicerol, polietilenglicoles,

dimetilformamida, Tween® 60, Span® 60, alcohol cetoestearilico, alcohol miristilico, mono-

estearato de glicerilo y laurilsulfato sodico, ésteres de acidos grasos de sorbitdn, aceites

vegetalcs (tales como aceite de semilla de algodén, aceite de cacahuete, aceite de oliva, accite de
ricino y aceite de sésamo) y ésteres orgénicos inyectables tales como oleato de etilo y similares,

0 mezclas adecuadas de estas sustancias.

Los ejemplos de excipientes incluyen lactosa, azicar de la leche, citrato sédico, carbonato

cdlcico y fosfato dicélcico.

Los. ejemplos de agentes disgregantes incluyen almidén, acidos alginicos y ciertos silicatos -

complejos.-

l.os ejemplos de lubricantes incluyen estearato de magnesio, laurilsulfato de sodio, talco, asi

como polietilenglicoles de alto pcso molecular,

La elecci6n del vehiculo farmacéutico aceptable generalmente se determina de acuerdo con las

propiedades quimicas del compuesto activo tales como solubilidad, el modo pzirticular de

administracidn y las disposiciones a tener en cuenta en la practica farmacéutica.

Las composiciones farmacéuticas de la presente invencion adecuadas para administracién oral
pueden presentarse como unidades discretas tales como una forma de dosificacién sélida, tal
como cdpsulas, obleas o comprimidos que contienen, cada uno, una cantidad predeterminada del

ingrediente activo o como un polvo o granulado; como una forma de dosificacion liquida tal

como una solucion o una suspension en un liquido acuoso o un liquido no acuoso, 0 como una

emulsién liquida de agua en accile o de aceite en agua. El ingrediente activo también puede

presentarse como un bolo, clectuario o pasta.

LR}



10 .

15

20

25

30

35

28

"Forma de dosificacidn sélida" significa que la forma de dosiﬁcacic;)n del compuesto de la

invencion es una forma sélida, por gjemplo, capsulas, comprimidos, pildoras, polvos, grageas o -

grinulos. En tales formas de¢ dosificacidén sélidas, el compuesto de la invencidn estid mezclado
con al menos un_excipiente (o vehiculo) convencional inerte, tal como citrato sédico o fosfato
dicdlcico o: (a) cargas o diluyentes, como por ejemplo, almidones, lactosa, sacarosa, glucosa,
manito]l v dcido silicico, (b) aglutinantes, como por ejemplo, carboximetilcelulosa, alginatos,
gelatina, polivinilpirrolidona, sacarosa y goma arabiga, (c) hume;.:lantes, como por ejemplo,
glicerol, (d).agentes disgregantes, como por ejemplo, agar-agar, carbonato de calcio, almidon de

patata o tapioca, acido alginico, ciertos silicatos complejos y carbonato sédico, (¢) retardantes de

solucion, como por ejemplo parafina, (f) aceleradores de la absorcién, como por ejemplo,

compuestos de amonio cuaternario, (g) agentes humectantes, como por ejemplo, alcohol cetilico

y monoestearato de glicerc;l, (h) absorbentes, como por ejemplo, caolin y benloniia, (1)
lubricantes, como por ejemplo, talco, cstearato de calcio, cstearato de magnesio,
polictilenglicoles sélidos, laurilsultato sddico, (j) agentes opacificantes, (k) agentes tamponantes,
y agentes que liberan ¢l compuesto de la invencion en una cierta parte del tracto intestinal de

manera retardada.

Un cbmpriuu'do puedc prepararse por compresion o por moldeo, opcionalmente con uno o mas
ingredientes auxiliares. Los comprimidos de compresion pueden prepararse comprimiendo en
una maquina adecuada el ingrediente activo en una forma fluida, tal como en forma de un polvo
o granulos, opciona]menie mezclado con un agente aglutinante, lubricante, diluyente merte,
conscrvante, tensioactivo o dispersante. Pueden usarse excipientes tales como lactosa, citrato
sédico, carbonato c_:élcico, fostato dicdlcico y agentcs disgregantes tales como aimidén, écidos

alginicos y ciertos silicatos complejos combinados con lubricantes lales como esiearato de

magnesio, launlsulfato de sodio y talco. Los LOlnpl‘lmldOS se pucden obtener moldeando en una

miquina adecuada una mczcla de los compuestos en polvo humsdemdns con un diluyente
liquido inerte. Los comprimidos opcionalmente pueden recubrirse o ranurarse y pucden
formularsc proporcionar una liberacidn lenta o controlada del ingredientc activo presente en su

interior.

Las composiciones solidus también pueden emplearse como cargas en capsulas de gelatina
rellenas blandas y duras usando cxcipientes tales como lactosa o azicar de leche, asi como

polietilenglicoles de alto peso molecular y similares.

Si se desea, y para conseguir una distribucion mas eficaz, ¢l compuesto puede microencapsularse
o.unirse a sistemas de administracién de liberacion lenta o dirigidos tales como matrices
pohimcricas biobompalihles 'y biodcgradables (por ejemplo, poli(d,l-lactida co-ghcolida)),

liposomas y microesferas, y puede inyectarse por via subcutanea o intramuscular por una técnica
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Una mezcla de acido 2-(2-fluoro-fenil)-pirimidina-5-carboxilico (105 mg, 0,48 mmol, preparado
de acuerdo con el procedimiento éeneral descrito en el Ejemplo 2, etapas 1 y 2), 1-
hidroxibenzotriazol (74 mg, 0,54 mmol) y PS-DCC (501 mg, 1,28 mmol/g, 0,64 mmol) en DMF
(8 ml) se ugita a temperatura ambicnte durante 15 min, Se afiade anilina (29,9 mg, 0,32 mmol).
La mezcla se agita a temperatura ambientc durante 18 horas. Se afiade PS-trisamina (385 mg,
3,75 mmol/g, 1,44 mmol) y la mezcla continda en agitacion a temperatura ambiente durante 18

horas. El solido se filtra y se lava con EtOAc. El filtrado se concentra bara producir fenilamida

del acido 2-(2-fluoro-fenil)-pirimidina-5-carboxilico (60 mg, 63%) en forma de un sélido. MS:

294 (M-+H).

Eiemplo 8
(2.2-Diox0-2.3-dihidro-1H-2lamda*6*-benzo[clisotiazol-5-il)-amida del acido  2-fenil-

pirimidina-5-carboxilico

4 >—<i>—i<° ‘
8
N/~ﬁQﬁ‘,H .
S

=0
i)

Una mezcla de acido 2-fenil-piﬁmidinaﬁs-carboxﬂico (60 mg, 0,3 mmol), {-hidroxibenzotriazol
(69 mg, 0,51 mmol) y PS-DCC (469 mg, 1,21 mmol/g, 0,6 mmol) en DMF (8 ml) se agita a
temperatura  ambicnte durante 60 min. Se afade 2.2-dioxo-2,3-~dihidro-1H-2lamda*6*-
benzo|c)isotiazol-5-ilamina (55 mg, 0,3 mmol). La mezcla se agita a temperatura ambiente
dl.;rante 2 dias. Se afade PS-trisamina (221 mg, 4,08 mmol/g, 0,9 mmol).y la mezcla continda en

agitacion a temperatura ambicnte durante 18 horas. E! s6lido se filtra y se lava con MeOH. El

filtrado se concentra para producir (2.2-dioxo-2.3-dihidro-1H-2lamda*6*-benzofclisotiazol-5- .

iD-amida del dcido 2-fenil-pirimidina-5-carboxilico (57 mg) en forma de un solido. MS: 367
(M+H); 'H RMN (300 MHz, CD,0D): § 4,58 (s, 2H), 6,86 (d, H), 7,53-7,65 (m, 4H), 7,76 (s,
H), 8,46 (1, 2H), 9,33 (d, 2H), 10,41 (ancho, H), 10,54 (s, H); Cls, = 2,5 nM.

Ejemplo 9 ‘

{1~ 1 H-Tmidazol-2-ilmetil-piperidin-4-il}-amida del cido i-fcnil-pirilmdiﬁa-s-carboxilico

@4}4@

Siguiendo procedimientos similares a tos del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
IH-2lamda*6*-benzo[c]isotiazol-5-ilamina por 1-(lH-imidazol-2-ilmctil)-piperidin-4-ilamina,
se prepara (1-(1 H-imidazol-2-ilmetil-piperidin-4-ilj-amida del #cido 2-fenil-pirimiding-5-

carhoxilico (74 myg) en forma de un sélido. MS: 363 (M+H);'H RMN (300 MHz, DMSO-d,): §
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denominada depodsito subcuténeo o intramuscular para proporcionar ia liberacion lenta continua
del compuesto o compuestos durante un periodo de 2 semanas o mas. Los compuestos pueden
esterilizarse, por ejemplo, pbr filtracion a través de un filtro de retencién de bacterias o por
medio de la incorporacién de agentes de esterilizacién en forma de comiposiciones sélidas
estériles que pueden _disolvérse en agua estéril o algin otro medio inyectable estéril

inmedialamente antes del uso.

"Forma de dosificacion liquida” significa que la dosis del conipuesto active 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 dosificacién
liquidas pueden contener diluyentes usados comanmente en la técﬁica, tales como disolventes,

agentes solubilizantes y emulsionantcs.

Cuando se usan suspensiones acuosas, pueden contener agentes emulsionantes o agentes que

facilitan la suspensidén.

Composiciones farmacéuticas adecuadas para la administracion topica significa formulaciones
que cstdn en una forma adecuada para ser administrada 1Opicamente a un paciente. La

formulacién puede presentarsc como una pomada tépica, ungiliento, polvoes, pulverizaciones e

(50

inhalanies, geles (basados ¢n agua o en alcohol), cremas, como s¢ conoce gencralmente en la -

técnica, o incorporarse en una base matriz para aplicarse en un parche, que permitiria la
liberacién controlada del compucsto a través de la barrera transdérmica. Cuando se formulan en
una pomada, los ingredientes activos pueden emplearse con una base parafinica o con una base
de pomada miscible con agua. Como alterativa, los ingrcdientes activos pueden formularse en
una crema con uni base de crema de aceite en agua. Las formulaciones adecuadas para
administracién topica en el ojo incluyen las gotas ofidlmicas 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 administracion topica en la boca incluyen

comprimidos para chupar que comprenden el ingrediente activo en una base aromatizada,
normalmenie sacarosa y goma arabiga o tragacanto; pastillas que comprenden el ingrediente
activo en una base inerte tal como gelatina y glicerina, o sacarosa y goma ardbiga; y colutorios

que comprenden el ingrediente activo en un vehiculo liquido adecuado.

La fase olcosa de la composicién farmacéutica en emulsién puede formarse con ingredientes

conocidos de una manera copocida. Aunque la fase puede comprender simplemente un
emulsionante (conocido de otra manera come un cmulgentej, descablemente comprende una
mezcla de al menos un cmulsionante con una grasa o un aceite o con ambos una grasa y un
aceite. En una realizacion preferida, se incluye un emulsionante hidrofilo junio con un

cmulsionante lipédtilo que actia como estabilizante. Conyuntamente, ¢l o los cmulsionantes, con
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0 sin el o los 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 de crema.

Si se desea, la fase acuosa de la base de crema puede incluir, por ejemplo, al menos 30% p/p de
un alcohol polihidroxilico, es decir un alcohol que tiene dos 0 mds grupos hidroxilo tales como

propilenglicol, butano 1,3-diol, manito}, sorbitol, glicerol y polietilenglicol (incluyendo PEG

400} y mezclas de los mismos. Las formulaciones tépicas pueden incluir deseablemente un

compuesto que mejore la absorcién o penctracidn del ingrediente activo a través de la piel, u

otras dreas afectadas.

La eleecion de accites o grasas adecuadas para una composicion se basa en la obtencién de las
propiedades deseadas. De esta manera, particularmente una crema debe ser un produc;to no
grasiento, que no manche y que pueda eliminarse por lavado con ijna consistencia adecuada para
evitar fugas de los tubos u otros rccipicnics. Pueden usarse ésteres de alquilo mono- o dibasicos
de cadena linezal o ramificada tales como miristato de diisopropilo, oleato de decilo, palnﬁlato de
isopropilo, estearato de butilo, palmitato de 2-etilhexilo o una mezcla de ésteres de cadena
ramificada ‘conocida como Crodamol CAP. Estos pueden usarsc solos o en combinacion
dependiendo de las propiedhdes requeridas. Como alternativa, pueden usarse lipidos de aito

punto de fusién tales como parafina blanda blanca y/o parafina liquida u otros aceites mincrales.

Las formulaciones farmacéuticas adecuadas para administraciones rectales o vaginales significan
formulaciones que cstan en una forma adecuada para administrarse por via rectal o vaginal a un
paciente y que contienen al menos un compuesto de la invencion. Los supositorios son una
torma particular para tales formulaciones que pueden prepararse mezclando los compuestos de
esta invencién con excipicntes o vehiculos no irritantes adecuados tales como manteca de cacao),
polietilenglicol o una ccra de supositorios, que son sélidos a las temperaturaé habituales pero
liqﬁidos a la temperatura corporal y, por lo tanto, se funden en el recto o en la cavidad vaginal y

liberan ¢l componente activo.

Las' composiciones administradas por 1nyeccién pueden administrarse por inyeccion
intramuscular, intravenosa, intraperitoneal y/o subcutinea. Las bbmpdsiciones de la presente
invencion s¢ formulan en soluciones liquidas, en particular ¢n tampones fisiolégicamente
compatibles tales como solucion de Hank o solucién de Ringer. Ademis, las composiciones
pueden formularse en forma sdlida y redisolverse o suspenderse inmediatamente antes del uso.
También se incluyen las formas liofihizadas. Las formulaciones son esténles e incluyen
emulsiones, suspensiones, v soluciones para inyeccidn acuosas y no acuosas, que pueden
contener agentes de suspensién y agentes espesantes y antioxidantes, 1ampones, bacleriostaticos

y solutos que hacen que las formulaciones sean isotdnicas y tengan un pH ajustado
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diaria. Evidentemente, vanas formas de dosificacién unitaria pucden administrarse
aproximadamente al mismo tiempo. Una dosificacién puede administrarse con tanta frecuencia
como sea necesaria para obtcner el efecto terapéuﬁg:o deseado. Algunos pacientes pueden
responder rapidamente a una dosis superior o inferior y pueden encontrar adecuadas dosis de
mantenimiento mucho menores. En el caso de otros pacientes, puede ser necesario proporcionar
tratamientos a largo plazo en la proporcibn de 1 a 4'dosis al dia, de acuerdo con los requisitos
fisiologicos de cada paciente en particular. S¢ enliéndc que, para olros pacicntes, serd necesario

prescribir no més de una o dos dosis diarias.

Las formulaciones pucden prepararse en una forma de dosificacién unitaria mediante cualquier
meétodo conocido en la téenica de la farmacia. Tales métodos incluyen la etapa de unir el
ingrediente farmacéuticamente. activo con el vehiculo que constituye -uno o més iﬁgredientcs
adicionales. En gencral, las formulaciones se preparan asociando de manera uniforme e intima,
el ingrediente activo con vehiculos liquidos o vehiculos sélidos finumente divididos, o ambos, y

despuds, si resulta necesario, moldeando ¢l producto.

Las formulaciones pueden presentarse en recipientes de una- sola dosis o de multiples dosis, por
ejemplo, ampollas y viales setlados con tapones elastoméricos, y- pueden almacenarse en un

estado seco por congelacidn (liofilizado) que sélo requiere la adicién del vehiculo liquido esténl,

(53

por cjemplo, agua para inyeccion, inmediatamente antes del uso. Las soluciones y suspensioncs

para inyeccién extemporinea pueden prepararse a partir de polvos estériles, granulos y

comprimidos del tipo descrito previamente.

Los compuestos de la invencidén pueden prepararse mediante la aplicacion o adaptacién de
métodos conocidos, y esto significa los métodos utilizados hasta la fecha o descritos en la
bibliogratia, por c¢jemplo, -los descritos por R.C. Larock ¢n Comprehcnsive Organic
Transformations, VCH publishers, 1989. '

En las reacciones descritas en lo sucesivo puede ser necesario proteger los grupos funcionales
reactivos, por ejemplo grupos hidroxi, amino, imino, tio 0 carboxi, quc se desean en el producto
final, para cvitar su participacion indesecada en las reacciones. Los grupos protectores
convencionales pueden usarse de acuerdo con la practica convencional, véase por ejemplo T. W.
Greene y P. G. M. Wuts, Protecting Groups in Organic Synthesis, 3° edicién, John Wiley &
Sons, Inc., 1999,

Un compuesto de formula (I), en la que R? ¢s hidrégeno, puede prepararse, como se muestra a
continuacion en el Esquema I, haciendo reaccionar un-compuesto de amidina, donde R' es como
se ha definido en este documento, con un reactive de formula (A) para formar un compuesto de

formula (B) que, directamente 0 mediante su producto hidrolizado de férmula (C), se acopla con
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una amina de formula (D), en la que L' y R? son como se¢ han definido en este documento.

Esquema I
NH
\ MCO CO:MC ’ N > OMe
R NH, + —_— Al
’ MeO \ ONa . R'*N/
A .
R 0 .
. 1 H,N—L—-R :
. NN
IS DA O
i = 1 -
R N RN
(D

R? = hidrogeno

Un compuesto de férmula (1), en la que R? es alquilo (C,-C,), puede prepararse, como se muestra
a continuacién en ¢l Esquema II, haciendo reaccionar un compuesto de a.midina, donde R' es
como se ha definido en este documento, con un reactivo de formula (E) para formar un
compuesto de formula (F) que, dircctamente o mediantie su producto hidrolizado de férmqla (G)',
10 se acopla con una amina de formula (D), ¢n la que L' y R? son como se han definido en cste

documento.

Esquema IT

w @)
R2_= alquilo (C,-Cy) .

15  Los compuestos dc la invencién también pueden prepararse por inerconversion de otros
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compuestos de la invencidn.

Sc apreciara que los compuestos de la presente invencién pueden contener centros asimétricos.
Estos centros asimétricos pueden estar independientemente en {a configuracién R o S. Sera
obvio para los especialistas en la técnica que ciertos compue,sloé de la invencién también pueden
mostrar isomeriz geométrica. Se entiendc que la presente invencidn incluye los isOmeros
gcométricds individuales y las mczclas de los mismos, incluyendo mezclas racémicas, de los
compuestos de Férmula (I) descritos antentormente en este documento. Tales isémeros pueden
separarse de sus mezclas, mediante la aplicacion o édaptaciéﬁ de méwdos conocidos, por
¢jemplo, técnicas cromatograficas y técnicas de recristalizacion o se preparan de forma separada

a partir de los isomeros apropiados de sus intermedios.

Los compuestos de la invencion, sus métodos de preparucion y su actividad bioldgica apareceran

mas claramente a partir del examen de los siguientes ejemplos que se presentan solamente como
una ilustracion y no tiencn que ser considerados como limitantes de la invencién en su alcance.
Los compuestos de la invencion se identifican, por ejemplo, por los siguientes métodos

analiticos.

T.0s espectros de masas (MS) se registran usando un espectrémetro de masas Micromass LCT.

E! método cs ionizacién por electronebulizacian pasitiva, explorande la masa m/z de 100 a 1000,

Los espectros de resonancia magnética nuclear 'H a 300 MHz ('H RMN) se registran ‘a
temperatura ambiente usando un espectrometro Varian Mercury (300 MHz) con una sonda
ASW de 5 mm. En la 'H RMN, los desplazamientos quimicos (8) s¢ indican en partes por

millén (ppm) coh respecto a tetrametilsilano (TMS) como patrén interno.

Como se usan ¢n los ejemplos y preparaciones gue siguen, asi como en el resto de la sohcitud,
los 1érminos usados en ellos tendrén los significados mndicados: "kg" sc refiere a kilogramos, "g"
se reflere a gramos, "mg" se refiere a miligramos, "ug" se refiere a microgramos, "mol" se
reﬁe;e a moles, "mmol" se rcfiere a milimoles, "M" se refiere a molar, "mM" se refiere a
milimolar, "uM" se reficre a.micromolar, "nM" se refiere a nanomolar, "j" se reflere a litros, "

ml" sc refiere a mililitros, "pl" se refiere a microlitros, "°C" se refiere a grados Celsius, "pf” o

"p.f." se reficre a punto de fusion, "pe" o "p.¢.” se refiere a punto de ebullicién, "mm de Hg" se '

refiere 4 presion en milimetros de mercurio, "cm"” se refiere a centimetros, "nm" sc reficre a

Y3 »

nandémetros, “abs.” se refiere a absoluto, “conc.” se refiere a concentrado, "c¢" sc¢ refiere a
concentracion en g/ mi, “ta” se refiere a temperatura ambiente, "TLC" se refiere a cromatografia
de capa fina, "HPLC" se refiere a cromatografia liquida de alta resolucién, “i.p." sc reficre a via
intraperitoneal, "i.v." se refiere a via intravenosa, “s” = singlcte, “d” = doblete; “1” = triplete; *g”

= guadruplete; *m” = multiplete, “dd” = doblete de dobletes; “a” = ancho, “LC” = cromatografia

5
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liquda, *“MS” = espcctromelrfa de masas, “ESI'MS” = iomzacién  por
elec.t'ronebu'lizaciéw’especrrometﬁa de masas, “Ry” = uempo de retencién, “M” = ion molecular,
“PSI” = libras por pulgada cuadrada, “DMSQO” = dimetilsulfoxido, “DMF” = NN-
dimetilformamida, “DCM” = diclorometano, “HCI” = 4cido clorhidrico, “SPA” = Ensayo de
Proximidad por Centelleo, “EtOAc™ = acetato de etilo, “PBS”= Solucién Salina Tamponada

con Fosfato, “TUPAC” = Union Internacional de Quimica Pura y‘Aplicada, “MHz" =

megahertzios, “MeOH * = metanol, “N” = normalidad, “THF” = tetrahidrofurano, “min” = -

minuto(s), “N,” = gas nitrégeno, “MeCN” o “CH,;CN” = acetonitrilo, “Et,0” = éter ctilico,

*“TFA" = acido trifluoroacético, “~” = aproximadamente, “ta” = temperatura ambiente, “MgSQ,”

= sulfato de magnesio, “Na,SO,” = sulfato sédico, “NaHCO,” = bicarbonato sédico, “Na,CO;"”

= carbonato sddico, “MCPBA” = Acido 3-cloroperoxibenzoico, “NMP” = N-metilpirrolidona,
“PS-DCC” = diciclohexi]‘carbodiimida soportada con polimero, “LiOH” = Hidréxido de litio,
“PS-trisamina” = trisamina soportada con polimero, “PGH2" = prostaglandina H2, “PGDZ" =
prostaglandina D2; “PGE2” = prostaglandina E2, “hPGDS” = PGD2 Sintasa Hematopoyética,
“GSH” = .glutatién (reducido), “EIA” = Inmunoensayo enzimatico, “KH.PO,” = fosfato
potésico, monobésico, .“KgﬂPOJ" = fosfato pOtE'ISiCD,.dibéSiGO,“.‘FECIg“ = ¢loruro de hietro,
“MOX™ = metoxilamina, “Etbl{" = etanol, “DMSO" = dimetilsulféxido.

EJEMPLOS
Ejemplo 1:
Bencilamida del 4cido 2-fenil-pirimidina-S-carboxilico

Etapa 1: Un matraz de fondo redondo, de tres bocas y de 250 mi equipado con un agitador ‘

magnético y un condensador de reflujo sc purga con N,. L] matraz se carga sccuencialmente con
3,3-dimetoxipropionato de metilo (5‘,22 g, 353 minol), I;Z-dimetoxictano anhidro (25 ml),
Corn_niato de; mettlo anhidro {5 m!) e hidruro sédico al 60% (1,7 g, 42,5 mmol) y la mezcla se
calienta a 40 - 50°C hasta que cesa el desprendimiento de gas hidrégeno. La mezcla de reaccion
se enfrfa en un bafio de hielo{;agua y s¢ deja alcanzar lentamente la temperatura ambiente durante
una noche con agitacidén. Se afiade éter anhidro (_25 ml) y la suspensién resultante se filtra cn una
atmosfera de N, se lava con éter anhidro (10 ml) y se seca al vacid durante 2 horas para producir
sal sédica de éster metilico del acido 2-dimetoximetil-3-hidroxi-acrilico (3,51 g, 50%) en forma
de un polvo. RMN de 'H (CD'OD): 8 3,33 (s, 6H), 3,60 (s, 3H), 5,31 (s, IH), 8,89 (s, 1H).
(véase: P. Zhichkin, D J. Fairfax, S.A. Eisenbeis, Synthesis, 2002, 720-722).

Etapa 2: A una solucién de hidrocloruro de benzamidina hidrz.lto (2 mmol) en DMF antudra (4

ml) sc le aflade sal sbdica de éster metilico del acido 2-dimetoximetil-3-hidroxi-acrilico (0,46 g,

2,32 mmol) y la mezcla de rcaccibn se calicnta a 100°C cn una atmésfera de N2 durante | hora.



10

15

20

25

30

35

36

La reaccidn se enfria a temperatura ambiente y sc afiade agua (15 ml). Después de la adicion de
agua, se observa la inmediata precipitacion del producto. Los solidos se recogen por filtracion,

se lavan con agua (2,5 ml) y se secan al vacio para producir éster metilico ‘de] 4cido 2-fenil-

pirimidina-S-carboxilico (0,32 g, 74%). (véase: P. Zhichkin, D.J. Fairfax, S.A. Eisenbeis,"

Synthesis, 2002, 720-722).

FEtapa 3: Una solucién de éster metilico del 4cido 2-femil-pirimidina-5-carboxilico (3,15 g) y

LiOH (0,71 g) en una mezcla de MeOH, THF y agua (1:1:1 ¢n volumen, 120 ml) se agita a
temperatura ambiente durante una noche. El MeOH y ¢l THF sc retiran por evaporacién para dar
una solucion acuosa. La solucidn acuosa se acidifica con &cido clorhidrico al 5% para ajustar el

pH entre 2,5 y 3. El precipitado s¢ retira por filtracidn, se lava con agua y se seca al vacio para

producir 2,94 g (~100%) de acido- 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS:
201 (M+H). ' '

Exapa 4: Una mezcla de dcido 2-fenil-pirimidina-5-carboxilico (80 mg), 1-hidroxibenzotriazol

(92 mg) y carbodiimida soportada con polimero (640 mg, 1,25 m!nul/g) en 8§ ml de DCM se
agila a lemperatura ambiente durante 30 min y se aflade bencilamina (43 myg). Después de agitar
aﬁemperatura ﬁmbiente durante 1,5 dias, se-afiade PS-trtsamina (295 mg, 4,08 mmol/g). La
mezcla continua en agitacién a temperatura ambienfe durante 16 horas. El s6lido se filtra yl se
lava con DCM. El filtrado se concentra para producit bencilamida del dcido 2-fenil-pirimidina-
5-carboxilico (98 mg, 85%) en forma de un sélido. MS: 290 (M+H); "H RMN (CDCly): 9,17 (s,
2H), 8,50 (d, 2H), 7,52-7,55 (m, 3H), 7,36-7,40 (m, 5H), 6,54 (ancho, H), 4,69-4,71 (d, 2H); Cls
=10 nM. ‘ .

Ejempio 2

Fenilamida del 4cido 2-pindin-4-il-pinmidina-5-carboxilico
= 0
N®—<\N:>_4N~4®
' H

Etapa 1. A una solucién de hdrocloruro de isonicotinamidina (1 g, 6,35 mmol) en DMF anhidra

(12 ml) se lc ahade sal sodica de éster metilico del 4cido 2—dimetoximctil-3-hidroxi-acriliéo
(1,46 g, 7,36 mmol) y la inezcla de reaccion se calienu; a 100°C en una atmésfera de nirogeno
durante 1 h. La rcaccion sc enfria a temperatura ambieﬁte y se afiade agua (48 mi). El
pr'écipitado s¢ récbge por filtracién, se lava 'con agua y se seca al vacio para producir éster
metilico del 4cido 2-pir1'din—4-inirimidiné-5-carboxilico (1,2 g, 88%). MS: 216 (M+1); 'H
RMN (300 MHz, CD;0D): 5 4,00 (s, 3H), 8,44 (d, 2H),-8,73 (d, 2H), 9,38 (s, 2H).

Etapa 2. Una solucion de éster metilico del 4cide 2-piﬁdin-4-il-piﬁmidiﬁa-5-carboxilico (1,11 g,

5,18 mmol) y LiOH acuoso (1 M, 5,18 ml) en MeOH (7,25 ml) sc agita a temperatura ambiente
durante una noche. El MeOH se retira al vacio y la solucion acuosa se trata con HCl 3 N para
ajustar el pH entre 2 y 3. El s6lido se retira por filtracion, se lava con agua y se seca al vacio para
producir icido 2-piridin-4-il-pirimidina-5-carboxilico (1 g, 96%) en forma de un solido. MS: 202

(M+H).

5+
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Etapa 3. Una mezcla de acido 2-piridin-4-il-pirimidina-5-carboxilico (100 mg, 0,5 mmol), 1'-
hidroxibenzotriazo! (76,1 mg, 0,56 mmol) y PS-DCC (539 mg, 1,25 mmol/g, 0,66 mmol) en
DMF (8 ml) se algi'ta a tempcratura ambiente durante i5 min y s;e-aﬁade anilina (31 mg, 0,33
mrﬁol). Después de agitar a temperatura ambiente durante 18 horas, s¢ afiade PS-trisamina (398
mg, 3,75 mmol/g; 1,49 mmol) y la mezcla continda en agitacion a temperatura gmbientc durante

18 horas. El solido se filtra y se lava con DCM. El filtrado se concentra para producir fenilamida

del dcido 2-piridin-4-il-pirimidina-5-carboxilico (15 mg, 16%) en forma de un sélido. MS: 277
(M+I).
Ejemplo 3

Fenilamida del acido 2-piridin-3-il-pirimidina-5-carboxilico
N = 0 , '
TSI
: o]

Etapa 1. A una solucidn de hidrocloruro de nicotinamidina (1 g, 6,35 mmol) ¢n DMF anhidra

(12 mb) se le afiade sal sddica de éster metilico del dcido 2-dimetoximetil-3-hidroxi-acrilico
(1,46 g, 7,36 mmol) y Ya mezela de reaccién sc calienta a 100°C en una atméstera de N, durante
3 horas. Después dec este tiempo, la reaccion se enfria a temperatura ambiente y sc afiade agua

(48 ml). El précipitado se recoge por filtracién, se lava con agua y se seca al vacio para producir

éster metilico del Acido 2-piridin-3-il-pirimidina-5-carboxilico (0,7 g, 51%). MS: 216 (M+H).

Etapa 2. Una solucién de éster metilico del dcido 2-pin‘d1'n-3-il-pirim_idma-s-carboxi]ico 0,73 g,
3,32 mmol) y LiOH acuoso 1 M (3,32 ml) en McOH (5 ml) se agita a temperatura ambiente
durante una noche. E! MeOB se retira al vacio y la solucién acuosa se trita c;on HC! 3 N para

ajustar ¢l pH a ~2-3. El solido sc retira por filtracién, se lava con agua y se seca al vacio para

producir acido 2-piridin-3-il-pirimidina-5-carboxilico (0.2 g, 30%}) en forma de un sélido. MS:
202 (M+H).
Etapa 3. Una mezcla de dcido 2-piridin-3 -il-piﬁnﬁdina-S-'carboxilico (110 mg, 0,55 mmol), 1-

hidroxibenzotriazol (83,5 mg, 0,62 mmol) y PS-DCC (568 mg, 1,28 mmol/g, 0,73 mmol) en -

DMF (8 ml) sc agita a temperatura ambiente durante 15 min y se afiade anilina (34 mg, 0,36
mmol). Después de agitar a temperatura ambiente durante 18 horas, sc afiade PS-trisamina (436
mg, 3,75 mmol/g, 1,64 mmol) y la mezcla contintia en agitacién a temperatura ambiente durante

18 horas. E! solido se filtra y se lava con DCM. El ﬁl&ado se concentra para producir fenilamida

del dcido 2-piridin-3-il-pirimidina-5-carboxilico (41,2 mg, 41%) en forma dc un sélido. MS: 277
(M+H).
Liemplo 4

Fenilamida del acido 2-piridin-2-il-pirimidina-5-carboxilico
.N _ o
7N : }_.(
\
Sava
H

Una mezela de acido 2-piridin-2-it-pirimidina-5-carboxilico (100 mg, 0,5 mmo), preparado de
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acucrdo con ¢l procedimiento general descrito en el Ejemplo 2, ctapas 1 y 2), 1- '

hidroxibenzotriazol (76,1 mg, 0,56 mmol) y PS-DCC (518 mg, ‘1,28 mmol/g, 0,66 mmol) en 8
mi de DMF se agita a temperatura ambiente durante 15 minutos y se afiade anilina (31 mg, 0,33
mmol). Después de agitar a temperatura ambiente durante 18 horas, se afiade PS-trisamina (400
mg, 3,75 mmol/g, 1.5 mmol) y la mezcla continida en agitacion a temperatura ambiente durante
18 horas. El sélido se filtra y se lava con DCM. El ﬁltrz'ulo s€ concentra para producir fenilamida
dc.::l dcido 2-piridin-2-1l-pirimidina-5-carboxilico (21 mg, 23%) en forma de un sélido. MS: 277
(M+H).

Ejemplo 5

Femlamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico -

Ravae

Una mezcla de acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (107 mg, 0,49 mmol,

preparado de acuerdo con el procedimiento gencral descrito ¢n el Ejemplo 2, ctapas 1 y 2), 1-
hidroxibenzotriazol (75 mg, 0,56 mmol) y PS-DCC (511 mg, 1,28 mmol/g, 0,65 mmol) en DMF
(8 ml) se agita a temperatura ambicnte durante 15 min. Se afiade anilina (30,4 mg, 0,33 mmol).
La mezcla sc agita a temperatura ambiente durante 18 horas. Se afade PS-trisamina (392 mg,
3,75 mmal/y, 1',47 mmol) y la mezcla continga en agitqciéﬂ a temperatura ambiente durante 18

horas. El sélido se filtra y sc lava con ElQAc. El filtrado se concentra para producir fenilamida

dél acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico en forma de un sélido con rendimiento
cuantitativo. MS: 294 (M+H).
Ejemplo 6

Fenilarnida_ del 4cido 2-(4-fluoro-feml)-prrimidina-3carboxilico
= 0
O
2%
H

Una mezcla de écido 2-(4-flucro-fenil)-pirimidina-S-carboxilico {107 mg, 0,49 mmol, preparado

de acuerdo con el procedimiento general descrito en el Ejemplo 2, etapas 1 y 2), 1-

hidroxibenzotriazol (75 mg, 0,56 mmol) y PS-DCC (511 mg, 1,28 mmol/g, 0,65 mmol) en DMF |

(8 ml) se agita a témperatura ambicnte durante 15 min. Se afiade anilina (30,4 mg, 0,33 mmol).

La mezcla se agita a temperatura ambiente durante 18 horas. Se afiade PS-trisamina (392 mg,

3,75 mmol/g, 1,47 mmol) y la mezcla continua en agitacién a temperatura ambiente durante 18
horas. El sélido se filtra y se lava con EtOAc. El tiltrado s¢ concentra para producir fenilamida
de! acido 2-(4-fluoro-fenil)-pirimidina-5-carboxilico (83,4 mg, 86%) en forma de un sélido. MS:
294 (M--H).

Ejemplo 7

Fenilamida del 4cido 2-( 2-ﬂut,:ro-fn_:nil)-Dirimid'ma-S-car_lmxi]ico
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1,80-1,89 (m, 2H), 2,05-2,16 (m, 2H), 3,21-3,37 (m, 2H), 3,50-3,;60 (m, 2H), 4,14 (m, H), 4,60
(s, 2H), 7,49-7,58(m, 3H), 7,80 (s, 2H), 8,44 (m, 2H), 8,69 (d, H), 9,23 (s, 2H); CI;p = 2 nM.
Ejemplo 10

(6-Dimetilamino-piridin-3-itmetil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
1H-2lamda*6*-benzo[c)isotiazol-5-ilamina  por 6-dimetilamind-piridin-3-ilmetilamina (0,3
mmol), se prepara (6-dimetlamino-piridin-3-ilmetil)-amida del #cido 2-fenil-pirimidina-S-
carboxilico en {orma dc un sélido. MS: 334 (M-+H). .

Eicmplo 11
2-42-Pirrolidin-| -il-¢til

Etapa 1: Una solucién de 2-metil-6-nitro-benzoxazol (30 mmol), dimenlformamida dimetil
acetal (60 mmol) y pirrolidina (60 mmol) en DMF (45 ml) se agi;a a 100°C durante 16 horas. La

mezcla de reaccion se concentra en vacio. E residuo se disuelve en EtOAc, se lava con agua y

salmuera, se seca (Na,SO,) y se filtra. El filtrado se concentra. E! residuo se lava con EtOAc.

entriado para producir 6-nitro-2-(2-pirrolidin-1-il-vinil)-benzooxazol en forma de un sélido. 'y
RMN (300 MHz, CDCL,): 5 1,80-2,25 (ancho, 4H), 3,1(‘)-3,80 (ancho, 41), 5,06 (d, H), 7,44 (d,
H), 7.96 (d, H), 8,21 (m, 2H).

l:tapa 2: Una solucién de  6-nitro-2-(2-pirrolidin-1-il-vinil)-benzooxazol (8,5 mmol) y

paladio/carbono (al 10%) (0,85 mmol) ¢n ctanol (100 ml) se hidrogena con una presidn de

(344,737 kPa (50 psi)) a temperatura ambiente durante 18 horas. La mezcla se filtra y el filtrado

se concentra al vacio para producir 2-(2-pirrolidin-1 -il-vini1)-bcnz'ooxazol—6-i1amina en forma de
un sélido. 'H RMN (300 MHz, CDCly): § 1,82 (m, 4H), 3,2 (ancho, 4H), 3,65 {ancho, 2H), 4,92
(d, H), 6,49 (d, H), 6,64 (d, H), 7,19 (d, H), 7,60 (4, H).

Etapa 3: A una solucion de 2-(2-pirrolidin-i- |]-v1ml)-benzooxamlé-llanund (3,2 mmol) en

MeOH (40 ml) se le afiade cianoborohidruro sédico (6,4 mmol) a temperatura ambicnte. La

mezela de reaccion se calienta a reflujo durante 18 horas. La mezcla se concentra y el residuo se
disuelve en DCM. La solucién se lava con agua y salrﬁuera y se seca (MgSQ,). A la solucion se
le aflade una pequeiia cantidad de carbono activado y 1a mezcla se filtra. El filrado se concentra
para producir 2-(2 -pirrolidin-1-il-etil)-benzgoxazol-6-ilamina en forma de un sélido. 'H RMN

(300 MHz, CDCL): § 1,79 (m, 4H), 2,61(m, 4H), 3,00-3, I8 (m, 4F1), 4,78 (ancho, 2N-H), 6,68
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(¢, H), 6,80 (d, H), 7,43 (d, 1).

Etapa 4: Siguiendo procedimientos similares a los del Ejemplo 8, pero sustituyendo 2,2-dioxo-
2,3-dihidro-1H-2lamda*6*-benzo[c]isotiazol-5-ilamina por- 2-2-pirrolidin-1-il-¢til)-

benzooxazol-6-ilamina (0,3 mmol), se prepara [2-(2-pirrolidin-1-il-¢tit)-benzooxazol -6-il]-amida

del 4cido 2-fenil-pirimidina-5-carboxilico en forma de un s6lido. MS: 414 (M+H); '"H RMN
(300 MHz, DMSO-ds): 8 1,70 (ancho, 4H), 2,44-2,78 (m, 2H), 2,95-3,30 (m, 6H), 7,55-7,75 (m,
5H), 8,27 (s, H), 8,5 (c, 2H), 8,38 (s, 2 H), 10,8 (s, H); Cls; = 18 nM. |

Ejemplo 12

4-Sulfamoil-bencilamida del dcido 2-fenil-pirimidina-S-carboxilico

N&j)\N/\Q\

h H

N /)

N I-‘:O
NH2

Siguicndé procedirmientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
I H-21amda*6*-benzo{c)isotiazol-5-ilamina por 4-aminometil-bencenosulfonamida (0,3 mmol),
se prepara 4-sulfamoil-bencilamida del cido 2-fenil-pirimidina-5-carboxilico en forma de un
solido. MS: 369 (M+H); 'H RMN (300 MHz, DMSO-dq): & 4,60 (4, 2H), 7,34 (s, 2H), 7,54-7,64
(m. 5H), 7,78 (d, 2H), 8,45 (m, 2H), 9,30 (s, 21), 9,46 (t, H).

Eiemplo 13 .

[2-(4-Sulfamoil-fenil}-etll-amida del dcido 2-fenil-pirimidina-5-carboxi}iqo
= O
O~ )

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6* -benzo[c]isotiazol-5-ilamina  por 4-(2-amino-etil)-bencenosulfonamida (0,3
mmol), se prepara [2-(4-sulfamoil-fenit)-etil]-amida del icido 2-fenil-pirimidina-S-carboxilico
en forma de un sdlido. MS: 383 (M+H).

Ejemplo 14 | '

f4-(2-0xo—oxaznlidin-4-ilfnetill—fcni!]-amida del acido (R)-2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[clisotiazol-S-ilamina  por  4-(4-amino-bencil)-oxazolidin-2-ona (0,3

. mmol), se prepara {4-(2-0xo-0xazolidin-4-1lmetil}-fenil]-amida del dcido ( R)-2-t'enil;pirimidina-

ldl
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5-carboxilico en forma de un s6lido. MS: 375 (M+H); '"H RMN (300 MHz, CD30OD): 3 2,85-
2,94 (m, 2H), 4,13-4,24 (m, 2H), 4,36 (m, H), 7,30 (d, 2H), 7,46-7,60 (m, 3H), 7,70 (d, 2H),
8,44-8 56 (m, 2H), 9,23 (d, 2H).

Ejemplo 15

{6-Acetilamino-piridin-3-il}-amida del dcido 2-fenil-pinmidina-5-carboxilico

= 0O
{3 %@H
N N—\. N _
H K )—cm
S o}

\

Siguiendo procedimientos similares a los del Ejemplo 8§ pero sustituyendo 2,2-dioxo-2,3-dihidro-
lH-2Iamda“'6*-benzo[c]isotiazol-5-ilanii.na por N-(5-aming-piridin-2-il)-acetamida (0,3 mmol),
se prepara (G-acelilamino-piridin-3-il}-amida del acido 2-feni]-pirimidina-S-carboxiliqo en forma
de un sélido. MS: 334 (M+H); 'H RMN (300 MHz, DMSO-dG): 5 2,09 (s, 3H), 7,47-7,66 (m,
3H), 8,09 (s, 2H), 8,40-8,53 (m, 2H), 8,72 (s, H), 9,36 (s, 2H), 10,29 (s N-J1}, 10,70 (s, N-I1).
Eiemplo 16

(3-Carbamoil-fenil)-amida del cido 2-feni1-pirimidina-§-carboxili'co

- = (0]

o
H,N

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

lH-2]amda*6"‘-benzo[c]isotiﬁzol-S-ilamina por Syamino—benzamida (0,3 mmol), se prepara (3-

carbamoil-fenil)-amida del icido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS:
319 (M+H).
Ejemplo 17

(3-Metilcarbamoil-fenil)-amida del dcido 2-fenil-pinmidina-5-carboxilico

o)
H,C—N
¥ OH

Siguiendo procédimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
1 H-2lamda*6*-benzo[c]isotiuzol-5-ilamina por 3-a;nino—N-metil-bcnzamida (0,3 mmol), se
prepara (3-metilcarbamoil-fenil)-amida del acido 2-fenil-pirimidina-5-carboxilico en forma de
un sélido. MS: 333 (M+H);, 'H RMN (300 MHz, DMSO-d): § 2,79 (d, 3H), 7,47 (t, H), 7,54-
7,65 (m, 3H), 7,96 (4, 2H), 8,23 (s, H), 8,37-8,54 (m, 3H), 9,37 (s, 2H), 10,70 (s, 1H).

Ejemplo 18

4-Hidroxi-ciclohexil)-amida del écido 2-fenil-pirimidina-5-carboxilico
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Siguiendo procedimientos similares a los del Ejemplo 8 pero.sustituyendo 2,2-dioxo-2,3-dihidro-
1H-2lamda*6*-benzo[c)isotiazol-5-ilamina por 4-amino-ciciohexanol {0,3 mmol), se prepara (4-
hidroxi-ciclohexil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS:
298 (M+H). ' '

-~

Ejemplo 19

Ester etilico del 4cido 4-metil-2-[(2-fenil-pirimidin-5-carbonil}-aminol-tiazol-5 -carboxilico

N= 2 CH
@LWQ4N | 3
s e}
o EHE
Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[cisotiazol-5-ilamina por éster etilico del 4cido 2-amino-4-metil-tiazol-5-

carboxilico (0,3 mmol), se prepara éster ctilico del acido 4-metil-2-[(2-fenil-pirimidin-S-

curbonil)-aﬁino]-tiawl-.i-carboxilico en forma de un s6lido. MS: 369 (M+H).

Ejemplo 20

Ester etilico del_:'xéido_{2-|'(2-fe_nil-J)irimidina-S-carbom'lkamino]-tiazol-d»-il‘f -acético
N= 0 o '
\ }‘« N :
/4 .

CH,

Sigu{endo procedimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[c]isotiazol-5-ilamina por éster etilico del acido (2-amino-tiazol-4-il)-

acético (0,3 mmol), se prepara éster etilico del acido { 2-[(2-fenil-pirimidina-5-carbonil)-amino}-

tiazol-4-il}-acético en forma de un sélido. MS: 369 (M+H).

Ejemplo 21

Acido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-S-carboxilico

= 0 :
N—7 ﬁ—</3'

OH

0
Una mezcla de ésier etilico del dacido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-5-
carboxilico (0,15 mmol) y una solucién acuosa al 10% de NaOH (4 ml) en THF (10 ml) se agita
a 60°C durantc 18 horas. E1 THF se evapora y el residuo se acidifica con 4cido clorhidrico al 5%

a pH ;2,0-2.5. El precipitado se filtra y sc seca para producir Acido 4-metil-2-{(2-fenil-pirimidin-

5-carbonil)-aminol-uazol-5-carboxilico en forma de un sélido. MS: 341 (M#l-!).

Ejemplo 22

%G
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Acido {2-1(2-fenil-pirimidina-5-carbonil)-amino|-tiazol-4-il} -acético .

aslons

Siguiendo procedimientos similares a los del Ejemplo 21 pero sustituyendo éster etilico del

dcido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-5<arboxilico por éster etilico del

“acido 2-[(2-fc-nil-pirimidina-5-carboni])-amino]-(iazc}l-4-il}-acético, se prepara acido {2-[(2-

fenil-pirimidina-5-carbonil)-amino]-tiazol-4-il}-acético en forma de un solido. MS: 34} (M+H).

Ejemplo 23

4-Metilsulfamoii-bencilamida del dcido 2.-fenil-nirim1'dina-5-carboxiiico

O .
N /r
N ?=O
NH
H.C

Siguiendo procedimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2;3-dihidro-
lH-2lumda‘6*-bcnzo[c]isotiazbl—S-ilamina por  hidrocloruro de  3-aminometil-N-metil-
bencenosulfonamida (1,5 mmol) se prepara 4-metilsulfamoil-bencilamida del icido 2-fenil-
pirimidina-5-carboxilico en forma de un sélido. MS: 383 (M+H); 'H RMN (300 MH;:, CD’0D):
53,36 (s, 3H), 4,51 (s, 2H), 7,48-7,57 (m, 3H), 7,59 (d, 2H), 7,84 (d, 2H), 8,50 (m, 2H), 9,25 (s,
2H).

Ejemplo 24

4-Dimetilsulfamoil-bencilamida del acido 2-fenil-pirimidina-5-carboxilico

Una mezcla de sulfamoil-bencilamida del dcido 2-fenil-pinmidina-5-carboxilico (Ejemplo 12,
0.3 mmol), yodometano (0,3 mmol) y carbonato potasico (0,9 mmol) en DMF (8 mil) se agita a

temperatura ambiente durante 18 horas. La mezcla se concentra al vacio y ¢l residuo se disuelve

14

en EtOAc (30 ml). La solucién resultante se lava con agua y salmuera, se seca (Na;SQOy), sc filtra ,

¥ se concenira. El residuo se purifica por cromatogrzafia en columna eluyendo con EtOAc al 5-
10% cn‘ DCM para producir 4-dimetilsulfamoil-bencilamida del acido 2-fenil-pirimidina-5-
carboxilico en forma de un sélido. MS: 397 (M+H); '"H RMN (300 MHz, CD,0D): § 2,70 (s,
611), 4,74(s, 2H), 7,46-7,57 (m, 3H), 7,65 (d, 2H), 7,77 (d, 2H), 8,43-8,56 (m, 2H), 9,25 (s, 2H).
Eiemplo 25

(3,5-Difluoro-fenil)-amida del dcido 2-fenil—niriniidina-5-carﬁnxilico
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CN= o F
F
Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
1H-2lamda*6*-benzo[clisotiazol-5-ilamina por 3,5-difluoroanilina (¢,3 mmol), se¢ prepara (3,5-
difluoro-fenil)-amida del acido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS: 312
(M+H).

Ejemplo 26

Pindin-2-ilamida del dcido 2-fenil-pinmidina-5-carboxilico -
— 0
Savay
) N N—=—\
HON, /

Siguiendo procedirﬁieulos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzojclisotiuzol-5-ilamina por 2-aminopiridina (0,3 mmol), s prepara piridin-
2-ilamida del acido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS: 277 (M+H).
Ejemplo 27

Tiazol-2-ilamida del dcido 2-fenil-pirimidina-S-carboxilico
. N= o -
¢ H\:/>—/< Nj
4
At

Si guibndo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2;2-dioxo-2,3-dihidro-

lH-21umda{*6*-bénzo[c]isotiazol-5-ilamina por 2-aminotiazol (0,3 mmol), se prepara tiazol-2-

ilamida del &cido 2-fenil-pirimidina-S-carboxilico en forma de un s6lido. MS: 283 (M+H).

Ejemplo 28
{3-Sulfamoil-fenil)- amldd del icido 2-feml-p1rmndum—S-carboxihco

@*{/

=S=NH,
o
o
Siguiendo procedimmientos similares a los del Ejemplo 8 pero sustituycndo 2,2-dioxo-2,3-dihidro-
1H-2lamda*6*-benzo[c]isotiazol-5-ilamina por 3-amino-bencenosufonamida (0,3 mmol), se
prepara (3-sulfamoil-fenil)-aimda del acido 2-fenil-pirimidina-5-carboxilico en forma de un
solido. MS: 355 (M+H).

Ejemplo 29
(2-Ox0-1.2-dihidro-pirimidin-4-il)-amida del écido 2-femil-pirimidina-5-carboxilico

|2
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Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-ditudro-
1H-2lamda*6*-benzo[clisotiazol-5-ilamina por 4-umino-1H-pirimidin-2-ona (0,3 mmol), se
prepara (2-oxo-1.2-dihjdropin'11ﬁ(1ir1—4-i1)-amjdg del acido 2-femil-pirimidina-5-carboxilico en
forma de un sélido. MS: 294' (M+H); 'H RMN (300 MHZ, DMSO-dg): 8‘7,1_7 (s a, N-H), 7,47-
7,68 (m, 4H), 7,90 (d, M}, 8,46 (d, 2H), 9,35 (s, 2H), 11,65 (s 2, N-H); Clsy = 15 nM.

Ejemplo:30

(4-Sulfamoii-fenil)-amida del dcido 2-fenil-pirimidina5-carboxitico

— 0
- ' O\
\ / \Sio
N N— N
NH,

Si guiendo procedimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

11-2lamda*6*-benzo[clisotiazol-5-ilamina por 4-amino-bencenosufonamida (0,3 mmol), sc
prepara (4-sulfamoil-fenil)-amida del dcido 2-fenil-pirimidinaS-carboxilico en forma de un
sOlido. MS: 355 (M+H). ClI;o=5 nM.

Ejemplo 31

Pirimidin-4-ilamida del 4cido 2-fenil-pirimidina-5-carboxilico

N= 9]

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*G*-benzo[c)isotiazol-5-ilamina por 4-aminopirimidina (0,3 mmol), se prepara
pirimidin-4-ilamida del acido 2-fenil-pirimidina-S-carboxilico cn forma de un sélido. MS: 278
M+H),

Eiemplo 32

(1-Piridin-3-ilmetil-piperidin-4-il)-amida del acido 2-fenil-pirimidina-5-(;arboxilico

7 N\

=

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
LH-2lamda*6*-benzo[c)isotiazol-5-ilamina por 1-piridin-3-ilmetil-piperidin-4-ilamina (0,3
mmol), se prepara (l-piridin-3-ilmetil-piperidin-4-il)-amida del &cido 2-fenil-pirimidina-5-
carboxilico en furma de un sélido. MS: 374 (M+11).

%
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12-(2 —Oxo-inﬁdézolidin—l -i])-etil}-amida del 4cido 2-feni l-pifi midina-5-carboxilico

o]
N= >~ . N/\/N
@/L | .
~
N

Siguicndo procedimientos similares a los del Ejemplo 8 pero susﬁtﬁyendo 2,2-dioxo-2,3-dihidro-

[/-\NH
1

1H-2lamda*6*-benzo{c]isotiazol-5-ilamina por 1-(2-amino-etil)}-imidazolidin-2-ona (0,3 mmol),

" s¢ prepara |2-(2-oxo-imidazolidin-1-i)-etil]-amida del acido 2-fenil-pirimidina-5-carboxilico ¢n

forma de un sélido. MS: 312-(M+H); 'H RMN (300 MHz, CDCI3): § 3,47-3,58 (m, 4H), 4,60-
4,73 (m, 4H), 4,52 (s, N-H), 7,46-7,57 (m, 3H), 8,02 (s a, N-H), 8,53 (m, 2H), 9,24 (s, 2H); Clj,
=32 nM.

Eicmplo-34 ‘

(2~ lH-ImiAdazol-‘iI-il)—elillfamida del écicj(; 2-fenil-pirimidina-5-carboxilico

0
N% N
o P
Nt
, H

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[c)isotiazol-5-ilamina por 2-(111-imidazol-4-il)-etilamina (0,3 mmol), se
prepara [2-(1H-imidazol-4-il)-etil]-amida del acido 2-fenil

un sélido; MS: 294 (M+H); Clso = 35 nM.

-pirimidina-5-carboxilico ¢n forma de

Ejemplo 35

( Tetrahidro-nimn-4-ilmetil)-ainida del &cido 2-fenil-pirimidina-5-carboxilico

Siguiendo proccdimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzofc]isotiazol-5-ilamina por (tetrahidro-piran-4-il)-metilamina (0,3 mmol), sc

prepara (tetrahidro-piran-4-ilmetil}-amida del acido 2—fcnil:piri111idina;5 -carboxilico en forma de
un sétido. MS: 298 (M+H).

Eiemplo 36
(3-Trifluorometil-fenil)-amida del acido 2-fenil-pirimidina-5-carboxilico
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Siguiendo procedimicntos similares a los 'dgl Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
lH-Zlamda‘ﬁ*-berméo[c]isotiazol-S-ilamina por 3-trifluorometil-anilina (0,3 mmol), se prepara

(3-tmifluorometil-fenil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico en forma de un sélido.

MS: 344 (M+H).
Ejemplo 37

(2H-Pirazol-3-i)-amida del dcido 2-fenil-pinmidina-5-carboxilico
N o ,
@‘QN}_{«—@
H N~
H

Siguicndo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[c]isotiazol-5-ilamina por 2H-pirazol-3-ilamina (0,3 mmol), se prepara
(2H-pirazol-3-i])-amida del acido 2-fen‘il-pirimidina-S-garboxilicq en forma de un solido. MS
266 (M+H). ‘ |

Ejemplo 38

(1-Metil-piperidin-4-i)-amida del dcido Z-fcnil-pirimidina-S-carboxilico-
= 0]
\N }‘4
Savater

Siguendo procedimientos sixﬁilares a los del chfnplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

3

1H-2lamda*6*-benzo[c]isotiazol-5-1lamina por l-metil-piperidin4-ilamina (0,3 mmol), se
prepara (1-metil-piperidin-4-il)-amida del 4cido 2-fenil-pirimidina-5-carboxilico en forma de un
solido. MS: 297 (M+H); Clsy = 96 nM.

Pirimidin-2-ilamida del dcido 2-feﬁLpirimidinﬂ-Z—carboxilico
= Qo

O~
At

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

IH-2lamda*6*-benzo[c]isotiazol-S-ilanﬁha por 2-aminopirimidina (0,3 mmol), Se prepara
pirimidin-2-ilamida del acido 2-fenil-pirimidina-2-carboxilico en forma de un sélido. MS; 278
(M+H).

Ejemplo 40
3-Metilsulfamoil-bencilamida del dcido 2-(3.5-difluore-fenil)-pirimtidina-5-carboxilico
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F = H
N
O :?:0
/N\
F H,C H

Una mezcla de acido 2-(3,5-difluoro-fenil)-pirimidina-5-carboxilico (118 mg, 0,5 mmdl,

preparado de acuerdo con el procedimiento general dcscn’to en el ‘Ejemplo 2, etapas 1 y 2) y

hexafluorofosfato de O-(7-azabenzotriazol-1 11) N,N,N,N- tctramcnluromo (190 mg, 0,5 mmol}

en DMF seca (5 ml) se trata con dusopropllctnlamma (0,09 ml) y se agita a temperatura ambiente
durante 30 min. Se aftade una solucidén de 3-metilsulfamoilbencilamina (150 mg, 0,75 mmol.) en
DMLY seca (1 ml) y la mezcla se agita a temperatura ambicnte durante 24 horas. E! disolvente se
retira y el residuo se reparte entre E1OAc y agua. La fase orginica se separa, se lava con
NallCOy saturado, agua y salmuera, se seca (MgSQ,), se filtra y se concentra al vacio. El
residuo se purifica por cromatografia en columna eluyendo con ﬁtOAc al 30% en DCM para
producir 3-metilsulfamoil-bencilamida del 4cido 2-(3,5-difluorofenil)-pirimidina-5-carboxilico
(125 mg, 62%) en forma de un sélido. MS: 419 (M+H); 'H RMN (300 MHz, DMSO-d;): &
2,41(d, 3H), 4,64 (d, 2H), 7,43-7,75 (m, SH), 7,80 (s, IH), 8,05 (d, 2H), 9,37 (s, 2H), 9,60 (1,
1H); Clsp = 49 nM.

Ejemplo 41 )
3-Metilsulfamoil-bencilamida del acido 2-(2,5-difluoro-feni)-pirimidina5-carboxilico

ega

OSO

'\

F HC H

Una mezcla de acido 2-(2,5-diﬂuoro-fenil)-pirimidina-S—carbbxilico (118 mg, 0,5 mmol,
preparado de acuerdo con el procedimiento general descnito en el Ejemplo 2, etapas 1 y 2) y
hexafluorofosfato de O-(7-azabenzotriazol-1-11}-N,N,N,N-tetrametiluronio (190 mg, 0,5 mmol)
en DMF seca (5 ml) se trata con 0,09 ml de diisopropiletilamina y se agita a témpcratura
ambiente durante 30 minutos. Sc afiade una solucién de 3-metilsulfamoilbencilamina (150 mg,.
0,75 mmol) en DMF seca (1 ml) y la mezcla se agita a temperatura ambiente durante 24 horas.
El disolvente se retira y el residuo se reparte entre EtOAc y NaHCO; saturado. La fasc orgénica
se separa, s¢ lava con agua y salmuera, se seca (MgSQy), se filtra y se concentra al vacio. El
residuo se purifica por cromatografia en columna eluyendo con EtOAc¢ al 20% en DCM para
producir 3-metilsulfamoil-bengilamida del acido 2-(2,5-difluoro-fenil)-pirimidina-5-carboxilico
(135 mg, 65%).en forma de un sélido. MS: 419 (M+H); 'H RMN (300 MHz, DMSO-dg): & 2,41
(d, 3H), 4,64 (d,VZH), 7,43-7,78 (m, 5H), 7,89 (s, 1H)7,90 (t, 1H), 9,37 (s, 2H), 9,60 (t, 1H).

Ejcmplo 42

2-(4-Difluorofenil)-4-metilpirimidina-5 -carboxilico acid-3-rnetilSulfamoil-bencilumida

€3
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'Elaba 1: S¢ anade hidrocloruro de 4-fluorobenzamidina (1,25 g, 7,16 mmol) a una solucion de
sodio metalicoi (0,17 g, 7,39 mmol) en ctanél seco (25 ml) y se agita a temperatura ambiente
durante 20 min. Se afiade 2-acctil-3-(dimetilamino)acrilato de etilo (1,35 g, 7,16 mmol). La
mezcla se calienta a reflujo durante 3 horas. El disolvente se separa a vacio: El residuo se

disuclve ¢n EtOAc, se lava con agua y salmuera, se seca (MgSQy), se filtra y se concentra al

vacio para producir 2-(4-fluorofemi!)-4-metil-pirimidina-5-carboxilato de etilo (1,65 g, 87%) ¢n .

forma de un solido. MS: 261 (M+H) 261.

Etapa 2: Una solucién de 2-(4-fluorofenil)pirimidina-5-carboxilato de etilo (1,65 g, 6,35 mmol)
en MeOH (75 ml) se trata con hidréxido sodico acuoso 2 N (10 ml) y se calienta a reflujo
durante 30 min. El MeOH se retira al vacio y el residuo se diluye con agua (50 ml). La solucién
se gjusta a pH ~2 con 4cido clorhidrico 2 M. El precipitado se recoge por filtracion, se lava con
agua y se seca al vacio para producir acido 2-{4-fluorofenil}-4-metilpirimidina-5-carboxilico (1,3

g, 88%) en forma de un sélido. MS: 233 (M+H).

Etapa 3: Una mezcla de dcido 2-(4-fluorofenil)-pirimidina-5-carboxilico (23'2 mg, | mmol) y
hexafluorofostato de O-(7-azabenzotriazol-1-11)-N,N,N,N-tetrametiluronio (380 mg 1 mmol) en
DMEF seca (12 ml) sc trata con diisopropilctilamina (6,!8 ml) y sé agita a temperatura ambiente
durante 30 min. Se afiade uﬁa solucién de 3-metilsulfamoilbencilamina (300 mg, 1,5 mmol) en
DMFT seca (1,5 ml) y Ia mezcla se agita a temperatura ambiente durante 24 horas. El disolvente

se retira y el residuo se reparte entre EYOAc y agua. La fase organica se separa, se lava con

NaHCO; saturado, agua y salmuera, se seca (MgSQO,), se filwa y se concentra al vacio. El

residuo se purifica por cromatografia en columna eluyendo con EtOAc al 60% ¢n heptarfo para
producir 3-metilsulfamoil-bencilamida del acido 2-(4-fluorofenil)-pirimidina-S-carboxilico (210
mg, 52%) ¢n forma de un sélido. MS: 415 (M+H); '"H RMN (300 MHz, DMSO-dg): 8 2,42 (s,
3H), 2,63 (s, 3H), 4,60 (d, 2H), 7,37-7,40 (1, 2H), 7,50 (s, 1H), 7,60-7,75 (m, 3H), 7,80 (s, 1H),
8,45-8,50 (dd, 2H), 8,88 (s, 1H), 9,30 (¢, 1H). '

Ejemplo 43

3-Metilsulfamoil-béncilamidn del dcido 2(2-piridil})-pirimidina-5-carboxilico .

[0




[H

ABOGADOS
Telétono: {67-1) 347 3611
: EDIFICIO SISKI Telofax: (57-1) 213 (a)gg?)
WWW, i CARRERA 4 No. 72 - 3% ’ 157-1)5
cavel%gfgé?:j%Tcom BOGOTA 8, COLOMBIA Fax in U.S.A.: (1-305) 381 8660

Fax : 41442517574
No. L07127\SCT

. Bogota, March 17, 2008

MR .

P. KAISER

DR. LUSUARDI AG
KREUBUHLSTR. 8.
ZURICH 8009

SWITZERLAND
PCT NATIONAL PHASE PATENT APPLICATION
DEADLINE. coe TR 205120081 -
CLIENT ' . SYNTHES GMBH
OUR REFERENCE : : COLO-15153-841-043-3
YOUR REFERENCE : 2257/C0
PATENT PCT - : AIMING DEVICE
CLASS (ES) : A61B 17/17
COUNTRY :  COLOMBIA

Dear Mr. Kaiser:

1. We refer to your fax and your e-mail messages>of March 10,
2008 along with its annexes as follows:

1.1. PCT publication in English language including search report
1. Amendments under PCT Article 41
1.3. Form PCT/IB/308

-0

2, According tec your instructions we will proceed to file the
National Stage for the PCT Application CH2006/000545 within the
legal term under chapter I.

3. We are proceeding to obtain the Spanish translation of the
PCT application text as well as the Amendments under PCT Article
41 for filing it as a voluntary amendment upon filing the
application.

We will send you a copy of these translations by e- mail as
soon as the application is filed.

q. Please find enclogsed the corresponding Assignment form so
that you may complete and return the same duly executed, notarized
and legalized by Apostille.
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Sigui-endo_proccdimientos similares a los del Ejemplo 40 pero sustituyendo acido 2-(3,5-

. diﬂuoro-fcnil)-piﬁmidina-S-carboxilico por hidrocloruro del acido 2-(2-piridil)-pirimidina-5-

carboxitico se prepara J3-metilsulfamoil-bencilamida del acido 2-(2-Diri_<_iil)-nirimidinL5'-
carboxilica (183 mg, 48%) en forma de un solido. MS: 384 (M+H), 'H RMN (300 MHz,
DMSO-dq): § 2,42 (d, 3H), 4,64 (d, 2H), 7,46-7,54 (m, 1H), 7,51-7,70 (m, 4H), 7,80 (s, IH),
8,00-8,07 (¢, 1H), 8,44-8,50 (d, 1H), 8,80 (d, 1H), 9,37 (s, 2H), 9,55 (1, LF).

EjemgloM

3-Metilsulfamoil-benci'lamida del acido 2+ 3-pinidiN-4-metil-pirimidina-5-carboxilico

CH, O

S

o
~ O=S8=

Una mezcla de acido 2-(3-piridil)-4-metilpirimidina-S-carboxilico (215 mg, 1 mmol, preparado

de acuerdo con el procedimiento general descrito en el Ejemplo 42, etapas 1 y 2) y

hexafluorofosfato de O-(7-azabenzotriazol-1-il)-N,N,N,N-tctrametiluronio (380 mg, 1 mmol) en

DMF seca (12 ml) se trata con diisopropiletilamina (0,18 ml} y se agita a lemperatura ambiente
durante 30 min. Se aﬁade-hidrocloruro de 3-metilsulfamoilbencilamina (355 mg, 1,5 mmol) y la
mezcla se agita a temperatura ambiente durante 24 horas. El disolvente se retira y el residuo se
reparte entre EtOAc y NaHCO; saturado. La fasc organica s¢ separa, se lava con agua y
salmuera, se seca (MgS.O4), se filwa y se concentra al vacio. El residuo se purifica por

cromatografia en columna eluyendo con MeOH al 2% en EtOAc para pr.oducir-3-melilsulfamoil-

bencilamida del acido 2-( 3-pinidil)-4-metil-pinmidina-S carboxilice (180 mg, 45%) en forma de
un sélidd. MS: 398 (M+H); 'H RMN (3'00 MHz, DMSO-de): § 2,43 (s, 3H), 2,65 (s, 3H), 4,60
(d, 260, 7,57-7,71 (m, 4H), 7,79 (s, 1H), 8,68-8,72 (d, 1H), 8,72-8,78 (d, 1H), 8,93 (s, 1H), 9,34
(t, TH), 9,53 (s, 1H). ' ' o

Procedimientos Generales para los Ejemplos 45 - 67

S
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Procedimiento general X: Formacidn de Ja Sulfonamida

Un wial s¢ carga con amina H;N-R’ (1 mmol) seguido de p-dioxano (5 ml) y piperidinomen!
poliestireno (375 mg, 1,5 mmol, resina 4 mmol/g). El vial se agita en un agitador orbital durante

20 min. Se afiade cloruro de 3-ciano-bencenosulfonilo (181 mg, 0,9 mmol) y el vial de reaccion

se coloca en el agitador orbital durante 18 horas. El vial se retira del agitador orbital y se afiade -

MeOH (5 ml) seguido de la adicidn de resina de 4-benciloxibenzaldehido poliestirerio (100 mg,
0,3 mmol, resina 3 mmol/g). La agitacion se contina en el agitador orbital durante 5 horas. La
muestra se filtra, la resina se lava con MeOH y las fracciones orgénicas combinadas se
concentran para producir el compucsto de sulfonamida 1.

Procedimiento general Y: Farmacidén de la Sulfonamida

Un wial se carga con amina H,N-R’ (1 mmol) seguido de p-dioxano (5 mi) y trietilumina (202

mg, 2 mmol). Se afiade cloruro de 3-ciano-bencenosulfonilo (181 mg, 0,9 mmol) y el vial de

reaccion se coloca en un agitador orbital durante 18 horas. Los disolvenies se retiran al vacio. El

residuo se reparte entre HC1 1 N en agua (5 ml) y EtOAc (10 ml). La fase orginica se separa, s¢
seca (Na;5Q,), se filtra y se concentra al vacio para producir el compuesto de sulfonamida 1.

Procedimiento General Z: Hidrogenacion,

A una solucion del compuesto de sulfonamida (0,9 mmol) en MeQH (9 ml) se le afiade paladio

sobre carbono (200 mg, al 10% en peso sobre carbono, agua al 50%, ACROS) scguido de HCI

concentrado en agua (1 ml). Como alternativa, la reaccion se pone al vacio y en hidrégeno (1 -

atm) durante 3 ciclos antcs de dejarse en una aimoésfera de hidrégeno con agitacion magnética
durante 24 horas. La reaccion se filira a través de un lecho de celite y ¢l filtrado se concentra al

vacio paru producir ¢l compucsto de hidrocloruro de amina 2.

Procedimiento General W; Acilacidn Paralela

A una solucién de &cide 2-(3-fluoro-fenil)-pirimidina-3-carboxilico. (196 mg, 0,9 mmol) en

|
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DCM (5 ml) se le afiade cloruro de oxalilo (229 myg, 1,8 mmol) seguido de DMF (2 pl). La

reaccidn se agita durante 3 horas. Se afiade tolueno anhidro (0,5 ml} y la mezcla se concentra al

vacio. El residuo se disuelve en EtOAc (7 ml) y la solucién resultante se afiade a un vial que
conticne una mezcla del compucstd de hidrocloruro de amina 2 (1 mmol) y Na,CO; (212 mg) en
agua (5 ml) con agitacion ripida. La reaccion se agita durante 18 h y la fase organica se separa y
se concentra al \auo El residuo sc suspende en DMSO (3 ml), se filra y se purlﬁca por HPLC
de fasc inversa (fase movil de agua y acetonitrilo con tampon de TFA al 0,1%) para producir el
producto deseado.

Ejemplo 45 -

3-Etilsulfarhoil-bencilamida del cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

| H H
-
N
F

Una solucién de etilamina (2 M en MeOH, 6 mmol) en DCM (40 ml) se enfria en un baflo de

agua enfriada con hielo y se aflade cloruro de 3-ciano-bencenosulfonilo (402 mg, 2. mmol). La
reaccion se agita. rapidamente durante 2 horas. Se afiade agua (40 ml) y la reaccidn se acidifica
aproximadamente a pH 4 mediante la adicién cuidadosa de HCI concentrado. EI DCM se retira
al vacio. El precipitado se recoge por filiracion. Ei precipitado se hidrogena usando el método
general Z para producir el compuesto de hidrocloruro de amina. E compuesto de hidrocloruro
de amina se acila usando el procedimiento de acilacion W para preparar 3-ctilsulfamoil-

bencilamida -del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (449 mg) en forma de un

solido. MS: 415 (M+H); 'H RMN (300 MHz, CDCL): 8 = 0,95 (1, 3H), 2,75-2,9(m, 2H), 4,65 (d, .

2H), 7,47 (t_, 1H), 7.55-7,75 (m, 4H), 7,81(s, 1H), 8,17 {d, 1H), 8,32 (d, -lH), 9,27 (s a, 1H), 9,35
(s, 2H), 9,58 (1, 1H); Clsp = 58 nM.
Ejemplo 46

3 2-Etoxi-etilsulfamuil)-benci]amida del dcido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico

\\ //
U/k RO

F
Siguiendo los procedimientos generales Y, Z y W, pero usando 2-etoxi-etilamina como la amina
del procedimiento Y, se prepara 3-(2-etoxi-clilsulfamoil)-bencilaﬁida del dcido 2-(3-fluoro-
fenil)-pirimidina-S-carboxilico (210 mg) en forma de un polvo. MS: 457 (M-H); 'H RMN (300
MHz, CDCly): § 1,0 (t, 3H), 2,9 (t, 2H), 4,6 (s, 21-’!),. 7,45 (t, 1H), 7,5-7.7 (m, 41}, 7,8 (s, 1H),
8,16 (d, 1H), 8,31 (d, 1H), 9,3 (s, 1H).

4
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Ejemplo 47
3-(2-Hidroxi-propilsulfamoil)-bencilamida del dcido 2-( 3;-ﬂuoro—fcnil)-Dirimidina-S—carboxilico

g

Siguiendo los procedimientos gencrales Y, Z y W, pero usando 1-amino-propan-2-ol como la

\\ ,-,

YT

amina del procedimiento Y, sc prepara 3-(2-hidroxi-propilsulfamoil)-bencilamida del acido 2-(3-

luoro-fenil)-pirimidina-5-carboxilico (265 my) en forma de un sé6lido. MS: 443 (M-H); 'H
RMN (300 MHz, CDCl): 8 0,97 (d, 3H), 2,57-2,71 (m, 2H), 3,55-3,61 (c, 1H), 4,6 (s, 2H), 7,45
(t, 1H), 7,54-7,77 (m, 4H), 7,8 (s, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 9,34 (s, 2H).

Tjemplo 48 -

3-Ciclopropilsulfnmoil-bencilamida del acido 2-{3-fluoro-fenil)-pirimidina-S -carboxilico

SaaveS

F

Siguicndo los procedimientos generales Y, Z y W, pero usando ciclopropilamina como la amina
del procedimiento Y, sc¢ prepara 3-ciclopropilsulfamoil-bencilamida del 5cido 2o(3-fluoro-fenil)-
piﬁmidina-S-carboxﬂico (265 mg) en forma de un sélido. MS: 425 (M-H); 'H RMN (300 MHz,
CDCL,): § 0,35-0,49 (m, 4H), 2,07-2,14 (m, 1H), 4,65 (d, 2H), 7,46 (d1, 1H), 1,57;7,73 (m, 4H),
7,81 (s, lHj, 7,94 (d; 1H), 8,16 (d, 1H), 8,31 (4, 1H), 9,33 (s, 2H), 9,55 (t, 1H); Clsp = 132 nM.
Ejemplo 49

3-(3-Hidroxi-propilsulfumoil}-bencilamida del acido 2 3-ﬂu0ro-fcnil);piﬁmidinaS-carboxilico

o 0 0
N/
NZ N S‘ﬁ/\/\OH
N H
o
N

F

Siguiendo los procedimicntos generales Y, Z y W, pero usando 3-aminopropanol como la amina

del procedimiento Y, se prepara 3-(3-hidroxi-propilsulfamoil)-béncilamida del dcido 2-(3-
fluoro-fenil)-pirimidina-5-carboxilico (175 mg) en forma de un polvo. MS: 443 (M-H); '"H RMN
(300 MHz, CDCl): & 1,51 (p, 2H), 2,79 (1, 2H), CH, escondido cn pico de agua, 4,64 (s, 2H),
7.45 (di, 1H), 7,55-7,70 (m, 4H), 7,79 (s, 1H), 8,135 (d, 1H), 8,31 (d, 1H), 9,29 (s, N-H), 9,33 (s,
1H); Clsg = 22 nM.

Ejemplo 50
3-(2-Metoxi-etilsulfamoil)-bencilamida del dcido 2-(3-fluaro-fenil)-pirimidina-5-carhoxilico

|35
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Siguiendo los procedimientos gencrales Y, Z y W, pero usando 2-metoxietilamina como la
amina del procedimiento Y,.sc¢ prepara 3~(2gmetoxi-etilsulfamoil)v-benc‘:ilamjda del 4cido 2-(3-

fluoro-fenil)-pirimidina-S-carboxilico (190 mg) en forma de un polvo. MS: 443 (M-H); '"H RMN

k (300 MHz, CDCI3): & 2,90 (1, 2H), 3,14 (s, 3H), CH ; escondido en pico db agua, 4,63 (s, 2H),

7,45 (dt, 1H), 7,54-7,71 (m, 4H), 7,80 (s, 1H), 8,15 (d, 1H), 8,31 (d, 1H), 9,33 (5, 2H), 9,57 (s a,
N-H).

Ejemplo 51

3-(3-Mctoxi-propilsulfamoil)-bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

/j)j\ N : /\w /\/\o ~CH,

F
Siguiendo los procedimientos general-cs Y, Z y W, pero usando 3-metoxipropilamina como la
amina del procedimiento Y, sé prepara 3-(3-metoxi-propilsulfamoil)-bencilamida del dcido 2-(3-
fluoro-fenil)-pirimidina-5-carboxilico (201 mg) en forma de un polvo. MS: 457 (M-H); '"H RMN
(300 MHz, CDCl,): 8 1,57 (p, 2H), 2,77 (t, 2H), 3,13 (s, 3H), 3,24 (t, 2H), 4,63 (s, 2H), 7,45 (dt,
1H), 7,55-7,70 (m, 4H), 7,79 (s, 1H), 8,15 (d, 1H), 8,31 (d, 1H), 9,33 (s, 2H), 9,58 (s a, N-H);
Clso =37 nM.

Ejemnlo 52
3-(4-Metoxi-butilsulfamoil)-bencilamida del dcido 2-(3-fluoro-fenil}-pirimidina-5-carboxilico

: Q 0 0
N o
S\ ~
N N N7 e,
| H H
N
N

F
Siguiendo los procedimientos generales Y, Z y W, pero usando 4-metoxibutilamina como lu
amina d¢l procedimiento Y, se prepara 3-(4-metoxi-butilsulfamoil)-bencilamida del acido 2-(3-
ﬂuﬂro-fenil)-pirimidina-s;carhoxilicg (220 mg) en forma de un polvo. MS: 471 (M-H); 'Hf RMN
(300 MHz, CDCly): 8 1,01 (t, 2H), 1,57 (p, 2H), 2,78 (1, 2H), CH, y CH; escondido ¢n pico de
agua, 4,63 (s, 2H), 7,45 (dt, 1H), 7,55-7,70 (m, 4H), 7,79 (s, 1H), 8,16 (d, 1H), 8,31 (d, LH), 9,33
(s, 2H}, 9,59 (s a, N-H).
Ejemplo 53
3—Ciclohcgilsult‘amtail-bcncilﬁmida del 4cido 2-(3-fluoro-fenil )—girimidiﬁaQS—carbnxilico

(o
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Siguicndo los procedimientos generales Y, Z y W, pero usando ciclohexilumina como la amina

del procedimiento Y, se prepara 3-ciclohexilsuifamoil-bencilamida del acido 2-(3-flucro-fenil)-
Dirimidina;S-carboxilico (240 mg) ¢n forma de un polvo. MS: 467 (M-H); 'H RMN (300 MHz,
CDCly): 6 1,07 (t, 6H), 1,41 (s a, 1H}, 1,53-1,55 (m, 4H), 2,90 (s a, 1H), 4,63 (d, 2H), 7,45 (dt,
1H), 7,53-7,72 (m, 4H), 7,80 (s, LH), 8,15 (dd, 1H), 8,30 (d, 1H), 9,33 (5, 2H), 9,55 (1, 1H).

lj2-[-lidroxi-1.1;dimetil-eti]sulfamoil]-bencilamida del édcido 2-(3-fluoro-fenil)-pirimidina-3-

carboxilico .
i %M o
N N N
| N N
-~
N ‘ .

F
Siguiendo los brocedirhientos generales Y, Z y W, pero usando 2-amino-2-metil-propan-1-ol

como la amina del procédimienlo Y, se prepara 342-hidroxi-1,l-dimetil-¢ulsulfamoil)-

bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (90 mg) en forma de un sélido.

MS: 457 (M-H); "H RMN (300 MHz, CDCL,): & 1,00 (s, 6H), 3,19 (d, 2H), 4,63 (d, 2H), 4,75 (1,

1H), 7,35 (s, 1H), 7,45 (dt, 1H), 7,52-7,67 (m, 3H), 7,75 (d, 1H), 7,84 (s, 1H), 8,16 (d, 1H), 8,31

(4, 1H), 9,33 (s, 2H), 9,54 (1, 1H); Clso = 60 nM.

Ejemplo 55

3-Sulfamoil-bencilamida del fcido 2-( 3-fluora-fenil)-pirimidina-5-carboxilico
0 0

Q \ Y/
\
5
. .
N .

F

Siguiendo los procedimientos generales Y, Z y W, pe'ro usando terc-butilamina como la amina

del procedi'mien(o Y, se prepara 3-sulfamoil-bencilumida del 4cido -2—( 3-fluoro-tenil)-pirimidina-
5-carboxilico (25 mg) en forma de un polvo. MS: 385 (M-H); '"H RMN (300 MHz, CDCly): &
4,62 (d, 2H), 7,38 (s, 1H), 7,45 (t, 1H), 7,53-7,75 (m, 5H), 7,83 (s, 1H), 8,16 (d, 1H), 8,32 (d,
1H), 8,34 (s, LH), 9,32 (s, 2H), 9,55 (t, 1H); Clso = 31 nM. ' '

3-(2-Morfolin-4-il‘etilsulfamoil)-bencilamida  del  4cido ~ 2-(3-fluoro-fenit)-pirimidina-5-

¥
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carboxilico

Siguiendo los procedimientos generales X, Z y W, pero usando 2-morfolin-4-il-etilumina como

. la amina del procedimiento X, se prepara 3-(2-morfolin-4-il-etilsulfamoil)-bencilamida del dcido

2-(3-fluoro-fenil)-pirimidina-5-carboxilico (150 mg) que contiene una pequeiia cantidad de TFA.
MS: 500 (M+H);. 'H RMN (300 MHz, CDCl5): & 3,0-3,4 (m, 8H), 3,5-3,75 (m, 2H), 3,85-4,1 (m,
2H), 4,64 (d, 21), 7,45 (1, 1H), 7,60-7,75 (m, 4H), 7,82 (s, 1H), 8,01 (s, 1H), 8,16 (d, 1H), 8,30
(d, TH), 9,33 (s, 2H), 9,56 (t, 1H), 9,69 (m, 1H): Clso = 37 nM. |
Ejemplo 57

3(2-Piperidin-1-il-etilsuifamoil)-bencilamida  del ° écido 2-(3-ﬂdoro-fenil)-oiﬁmidina-S-

carboxilico

ﬁ%&@: e

F

Siguiendo los procedimientos generales X, Z y W, pero usando 2-pipendin-1-il-etilamina como -

la amina del procedimiento X, se prepara 3-(2-piperidin-1-il-etilsulfamoil)-bencilamida del dcido

2-(3-fluoro-feni))-pirimidina-5 -carboxilico (125 mg) que contienc una pequetia cantidad de TFA
MS: 498“(M+H); 'H RMN (300 MHz, CDCL;): 6 1,2-1,8 (m, 6H), 2,8-2,95 (m, 2H), 3,11 (s a,
4H), 3,3-3,5 (m, 2H), 4,64 (d, 2H), 7,46 (dt, 1H), 7,60-7,75 (m, 4H), 7,82 (s, 1H), 8,00 (s , 1H),
8,16 (d, 1H), 8.31 (d, 15), 9,08 (m, 1H), 9,33 (s, 26D), 956 (t, 1H). '
Ejemplo 58.

3-12- MEII[-DII’IO]ldln 2- |D ctllsulfammﬂ-bc cilumida del 4cido 2-(3- fluoro fenil)-pirimidina-

5-carboxilico

Siguiendo los procedimientos generales X, Z y W, pero usando 2-(1-metil-pirrolidin-2-il)-

etilamina como la amina del procedimiento X, se prepara 3-[2-(1-metil-pirrolidin-2-il)-

il)-bencilamida de] acido 2-(3-fluoro-fenil)-pirimidina-5S-carboxilico (110 mg). MS:
498 (M+H); 'H RMN (300 MHz, CDCL): & 1,4-1,7 (m, 2H), 1,7-2,2 (m, 4H), 2.7-2.9 (m. SH),

B
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3,0-3,1 (m, 1H), 3,1-3,3 (m, 1H), 3,4-3,6 (m, 1H), 4,64 (d, 2H), 7,46 (dt, |H}, 7,58-7,72 (m, 4H),
7,79 (s, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 9,33 (5, 2H), 9,56 (1, LH).

Ejemplo 59 ‘

3-[(1-Etil-pirrolidin-2-ilmetil)-sulfamoil]-bencilamida del acido 2 3-ﬂﬁorp-fenil)—pirimidina—S-

carboxilico

o s
s. N
& N

N

F

Slgmendo los procedlmlentos generales X, Z y W pero usando C-(1-etil- plrrohdm 2- 11)

metilamina como la amina del procedimiento X se prepara 3-[(1-etil-pirrolidin-2-ilmetil)-

sulfamoill-bencilamida del éacido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (85 mg) que

contiene una pequefia cantidad de TFA. MS: 498 (M+H.); 'H RMN (300.MHz, CDCly): 8 1,20 (1,
3H), 1,6-2,2 (m, 4H), 2,95-3,2 (m, 4H), 3,25-3,45 (m, 2H), 3,45-3,6 (m, 1H), 4,65 (d, 2H), 7.46
(dt, 1H), 7,60-7,76 (m, 4H), 7,83 (s, 1H), 8,09-8,17 (m, 2H), 8,31 (4, 1H), 9,13 (s a, 1H), 9,34 (s,
2H), 9,57 (1, 1H).

Ejemplo 60

3-[2-{1H-lmidazol-4-i)-etilsulfamoil]-bencilamidy  del acido  2-(3-fluoro-tenil)-pinmidina-5-

carboxilico
N=
\\ l/ '—-\NH
/\A/
H

Siguiendo los procedimientos gencrales X, Z y W, pero usando 2-(1H-imdazol-4-i})-etilamina

F

como ‘la amina del procedimiento X, se prepara 3-[2-(1H-imidazol-4-il}-etilsulfamoill-

bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (30 mg) en forma de un solido.
MS: 481 (M+H); 'H RMN (300 MHz, CDCL): 62,77 (¢, 2H), 3.06 (t, 2H), 4,63 (d, 2H), 7,40 (s,
1H), 7,46 (t, 1H), 7,56-7,96 (m, 4H), 7,77 (s, 1H), 7,86 (t, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 9,32
(s, 2H), 9,55 (1, 1H); Clso = 61 nM.

Ejemplo 61

3-[‘%-(2-I\detil-nioeridin—l-il)-nrouilsulfamoil]-bencilamida del  dcido  2-3-fluoro-fenil)-

pirimidina-5-carboxilico

F

CH,

o Q0
' \\Slr
NT N SN \N/\,/\N
NS R " '
N P
N
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Siguiendo los procedimientos gencrales X, Z y W, pero usando 3-(2-metil-piperidin-1-il)-

propilamina como la amina del procedimiento X se prepara 3-[3-(2-metil-piperidin-1-il)-

propilsulfamoil]-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (155 mg) que '

contiene una pequefia cantidad de TFA. MS: 526 (M+H); 'H RMN (300 MHz, CDCl5): 8 1,19
(dd, 3H), 1,3-1,9 (m, 8H), 2,75-3,25 (m, 6H), 3,3-3,6 (m, 1H), 4,64 (d, 2H}, 7,46 (dt, 1H), 7,58-
7,72 {m, 4H), 7,79-7,85 (m, 2H), 8,16 (d, 1H), 8,31 (d, 1H), 8,9-9,2 (m, 1H), 9,34 (s, 2H), 9,57
(t, 1H). ' ) '

=

Ejemplo 62

3:(3-Pirrolidin-1-il-propilsulfamoil)-bencilamida  del  acido  2-(3-fluoro-fenil)-pirimidina-3-

carboxilico

C 0
Y/
N7 N > S\N/\‘/\N
| H H
=
N ;

F

Siguwiendo los procedimientos Agencrales X, Z y W, pero usando 3-pirrolidin-1-il-propilamina

. como la amina del procedimiento X, se prepara 3-(3-pirrolidin-1-il-propilsulfamoil)-bencilamida

del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (105 mg). MS: 498 (M+H); 'H RMN (300
Milz, CDCL): 5.1,7-1,9 (m, 4H), 1,9-2,1 (m, 2H), 2,8-3,0 (m, 4H), 3,05-3,15 (m, 2H), 3,2-3,35
(m, 2H), 4,64 (d, 2H), 7,46 (dt, 1H), 7,58-7,77 (m, 4H), 7,79.(m, 1H), 8,16 (d, 1H), 8,31 (d, 1H),
9,34 (s, 2H), 9,41 (s a, 1H), 9,56 (t, 1H). :

Eiemplo 63

34{2-Dimetilamino-etilsulfamoil)-bencilamida  del  dcido  2-(3-fluoro-fenil)-pirimidina-5-

carboxilico

Siguiendo los procedimientos generales X, Z y W, pero usando N' N'-dimetil-tano-1,2-diamina -

como la amina del procedimiento X s¢ prepara 3- 2-dimetilamino-etilsulfamoil)-bencilamida del

acido 2-(3-fluoro-fenil}-pirimidina-3-carboxilico (38 mg) en forma de un sélido. MS: 458
(M+H); 'H RMN (300 MHz, CDCI3): § 2,78 (s, 6H), 3,0-.3,2 (m, 4H), 4,65 (d, 2H), 7,46 (dt,
LH), 7,60-7,76 (m, 4H), 8,01 (¢, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 9,33 (s a, 3H), 9,56 (t, IH); Cls,
=45 nM.

Ejemplo 64

-(2- ilamino-etilsulfumoil)-bencilarmida del dcido 2-(3-fluoro-femh)-pirimidina-5-

carboxilico

180
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Siguiendo los procedimientos generales X, Z y W, pero usando N’ N'-dietil-etano-1,2-diamina

como la amina dcl_ procedimiemo X se brepﬁm 3-(2-dietilamino-etilsulfamoil)-bencilamida del

acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico (128 mg) que contiene una pequefia cantidad

de TFA. MS: 486 (M+H); 'H RMN (300 MHz, CDCI,): § 1,16 (t, 6H), 3,0-3,2 (m, 8H), 4,65 (d, -

2H), 7,46 (dt, 1H), 7,60-7,76 (m, 4H), 7,83 (s, 1H), 8,02 (1, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 9,17
(s a, 1H), 9,33 (s, 2H), 9,57 (t, 1H).
Ejemplo 65

3(3-Dimetilamino-2,2-dimetil-propilsulfamoil)-bencilamida del é4cido 2-(3-fluoro-fenil)-

pirimidina-5-carboxilico
o o)

F

Siguiendo los procedimientos generales X, Z y W, pero usando 2,2,N',N'-tetrametil-propano-

],'3—diamina‘ como la amina del procedimieﬁto X .sc prepara 3J3-dimcti]amino—l,Z-dimetﬂ-

Dro;;ilsulfambil)-bénci»lamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (190 mg) que
conticne una pequefia cantidad de TFA. MS: 500 (M+H); 'H RMN (300 MHz, CDCl;): 6 0,95
(s, GH), 2,68 (d, 2H), 2,84 (d, GH), 3,03 (d, 2H), 4,64 (d, 2H), 7,46 (dt, 1H), 7,58-7,74 (m, 4H),
7,80 (s, 1H), 7,85 (1, 1H), 8,16 (d, 1H), 8,31 (d, 1H), 8,85 (s a, 1H), 9,34 (s, 2H), 9,57 (1, 1H),
Cls = 35 oM.

Ejemplo 66

3-(5-Dimetilamino-pentilsulfamoil)-bencilamida del écido 2-(3-ﬂuofo-fcnil)—oirimidina-ﬁ-

carboxilico

Siguiendo los p’robediﬁlicntos penerales X, Z y W, pero usando N‘,N'-dimetil-pentano—l,ﬁ-
diamina como la amina del procedimiento X se prepara 3(5-dimetilamino-pentilsulfamoil)-
bencilamida del_icido 2-(3-fluvro-fenil)-pirimidina-5-carboxilico (175 mg). MS: 500 (M+H); 'H
RMN (300 MHz, CDCl,): & 1,22-1,27 (m, 2H), 1,34-1,44 (m, 2H), 1,44-1,57 (m, 2H), 2,70-2,74

1.l
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(m, 311), 2,92-2,99 (m, 2H), 4,63 (d, 2H), 7,46 (dd, 1H), 7 ,56-7,70 (m, 414) 7,78 (s, 1H), 8,16 (d,
LH), 8,31 (d, 1H), 9,33 (s, 2H), 9,56 (t, 1H).

Eiemplo 67

342-Diiso rcmﬂammo-ctn]sulfamo:l)-bcnmlarmda del dcido  2-(3-flugro-fenil)-pirimidina-5-

carbox:hco

. ) 3
i qé'p \r[q/ CH
= TN 3
Xy . CH,

F

Siguiendo los procedimicntos generales X, Z y W, pero usando N',N'-diisopropil-etano-1,2-

diamina como la amina del procedimiento X se prepara 3-{2-diisopropilamino-¢tilsulfamoil)-

b'encilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico {150 mg). MS: 514 (M+H); 'H
RMN (300 MHz, CDCL): & 1,21 (¢, 12H), 3,06-.308 (m, 4H), 3,58-3,65 (m, 2H), 4,64 (d, 2H),
7,46 (dd, 1H), 7,60-7,75 (m, 4H), 7,82 (s, 1H), 8,07 (1, 1H), 8,16 (d, 1H), 8,31 (d, 1H),934(s
2H), 9,59 {1, 1H)

Eiemplo 68

3.-‘(NIetanosulfonilamino;meli])-bencilamida del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico

.CH, O
. 3 O\‘ /0
NT N N’s
C 2l .
N

F
Etapa 1. Se afiade Na® (0,66 g, 28,6 mmol) a EtOH anhidro (100 mi) y la mezcla se agita a
temperatura ambiente durante 15 min. Se afiade hidrocloruro de 3-fluorobenzamidina (4,87 g,
27,8 mmol) y la solucién se agita duranmte 15 min. Se aiflade éster ctilico del scido 2-
dimeiilaﬁninometilcno-3-0xo—butiriéo (5,3 g, 28,6 mmol) y la mezcla de reaccién se calienta a
reflujo en ﬁna atmosfera de N, durante 1 hora. La reaccidn se enfria a temperatura ambiente y se
concentra al vauo El residuo se disuelve en EtOAc (300 ml), se ldva con salmuera (2 x.100 mi),
Se seca (Na2804) se filtra y se concentra para pruducu éster etlhco del acido 2-(3- fluoro-fenil)-
4- me.ul»pmmldma- S-carboxilico (6,8 g, 99%). MS: 261 (M+H) 'H RMN (300 MHz, CDCl;): 8
1,43 (t,J = 70H¢ 3H), 2,92 (s, 3H), 4,42 (c, J 7,0 Hz, 2H), 7,24 (m, 1H), 7,45 (m, 1H), 8,27
(m, 1H), 8,37 (m, 1H), 9,21 (s, 1H).

Etapa 2. Una soluciéon de éster etilico del 4cido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico (6,7 g, 27,2 mmol) y NaOH (2,1 g, 54,4 mmol) en una solucién 1:1:1 de THF,
McOH y agua (300 ml) se calienta a rcflujo durante 45 min. El THF/MeOH se evapora y la

solucion acuosa se trata con HCl 3 N para ajustar el pH entre 2 y 3. El sélido sc retira por

(8L
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filrucion, se lava con agﬁu y se seca al vacio para producir icido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico (5,4 g, 91%) en forma de un solido. MS: 233 (M+H) ‘H RMN (300
MHz, (.D;OD) 3 2,85 (s, 3H), 7,24 (m, IH) 7,50 (m, 1H), 8,17 (m, lH) 8,32 (m, 1H), 9,20 (s,
1H).

Etafna 3. A una solecion de acido 2-(3-fiuoro-fenil)-4-metil-pirimidina-5-carboxilico (0,195 g,
0,89 mmol) en THF (5 ml) se le afiade carbonildiimidazol (0,18 g, 1,1 mmol) y se calienta a
60°C durante 2 horas. La mézcla se enfria a terﬁpératura ambiente. Se aflade éster rere-butilico
del acido (3-aminometil-bencil)-carbamico (0,25 ml, 1,1 mmol) y la mezcla se agita durante 12
horas. La mezcla se diluye con EtOAc (100 ml), se lava con salmuera (2 x 50 ml), se seca con
Na:80;, se filtra y se concentra al vacio. El residuo se purifica por cromatografia ultrarripida

eluyendo con EiOAc al 20%-80%/heptano para producir éster térc—butilico del dcido [3-(412-(3-

ﬂuorb-feni1)-4-metil-pirimjdina-5-carbonil]-amino%metil)-benéil]-ca;b' ico (0,32 g, 80%) en
forma de un sélido. MS: 451 (M+H);, '"H RMN (300 MHz, DMSO-dg): 8 1,38 (s, 9H), 2,65 (s,
3H), 4,14 (d, J = 6,1 Hz, 2H), 4,50 (4, J = 5,6 Hz, 2H), 7,15 (m, 1H), 7,24 (m, 1H), 7,31 (m,
1H), 7,43 (m, 1H), 7,62 (m, 1H), 8,13 (m, 1H), 8,28 (m,'H-I),I 8,89 (s, 1H), 9,23 (m, 1H).

Etapa 4. A una .solucién de d¢ster terc-butilico del acido [3-({[2-(3-fluore-fenil)-4-metil-
pirimidina»Swarbonil]-amino}-mctil)%eﬁci]]-carbémico (0,05 g, 0,111 mmol) en DCM (2 ml) a
0°C se le aﬁade fFA (0,013 ml, 0',111 mmol} y la mezcla se agita durante 2,5 horas. Se
concentra la mezcla al vacio. El residuo se disuelve en THF (2 ml). Se afiaden Et:;N (0,05 ml,
0,333 mmol) y clorure de métanosulfonilo (0,010 ml, 0,133 mmol) y la mezcla sc agita durantc
12 horas. La mezcla se diluye con EtOAc (100 mt) se lava con NH,Cl acuoso saturado (2 x 50
ml), se seca con NayS8O,, se filtra y se concentra al vacio. El residuo se purifica por
cromatografia ultrarrapida eluyendo con EtOAc al 20%-80%/heptano para prdducir 3-
(mctanosulfonilamino-metil)-bencilamida del 4cido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico (0,03 g, 64%) en forma de un polvo. MS: 429-(M+H); 'H RMN (300 MHz, DMSO-
ds): 8 2,65 (s, 3H), 2,86 (s, 3H), 4,18 (d, /= 6,3 Hz, Zl:l), 4,50 (d, J = 5,9 Hz, 2H), 7,27-7,45 (m,
3H), 7,62 (m, 2H), 8,13 (m, 1H), 8,28 (m, 1H), 8,90 (s, 1H), 9,25 (m, 1H); Clso = 48,5 nM.
Ejemplo 69

3-[(Propano-}suifonilumino)-metil]—benci]amida del ﬁcido- - 2-(3-fluoro-fenil)-4-metil-

pirimidina-S-carboxilico

CH, O
NN
1 H
s
N
v
F 01%0
H,C~ CH,

Siguiendo procedimientos similares a los del Ejemplo 68 (etapa 3) pero sustituyendo éster terc-

butilico del 4cido. (3-aminometil-bencil)-carbamico por cloruro de isopropanosuifonilo (0,57

(&>
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mmol) se prepara 3-{(propano-2-sulfonilamino)-metit]-bencilamida del dcido 2-(3-fluorp-fenil)-

4-metil-pirimidina-5 -carboxilico (100 mg) en forma de un solido. MS: 456 (M-+H); 'H RMN
(300 MHz, DMSO-dq): § 1,22 (d, J = 6,8 Hz, 6H), 2,65 (s, 3H), 3,10 (m, 1H), 4,18 (4, J = 6,2
Hz, 2H),4,51 (s, 2H), 7,27-7,45 (m, 3H), 7,62 (m, 2H), 8,14 (m, 1H), 8,26 (m, 1H), 8,90 (s, 1H),
9,25 (m, 1H). '

Ejemplo 70

3-Metilsulfamoilmetil-bencilamida del dcido 2-(3-fluoro-fenil)-d-metjl-pirimidina-5-carboxilico
CH 8]

H
N\ N‘
o’ o

F

Elz;pa 1: Se trata una solucion de 3-bromomcti1-bcnzonjtn“lo- (2 g, 10,2 mmol) en EtOH (50 ml)
con una solucién de Na,80; (1,3 g, 10,3 mmdl) en H;O (50 ml) y sc calienta a reflujo duranic 4
horas. Sc concentra la mezcla al vacio. El residuo se suspende en DCM (100 rﬁl) y DMF (1 ml),
se enfria a 0°C y se wata con cloruro de oxalilo (8 m] 43,4 mmol). L.a meczcla se calienta a
temperatura ambiente y se agila durante 3 horas. La mezcla se diluye con salmuera, se extrae con
DCM (2 x 100 ml), se scca con Na,SO,, se fittra y sc concentra al vacio. El residuo se disuelve
cn THF (25 ml), se affade metilanuna (2 M, 12,5 ml, 25 mmol) y- la mezcla se agita durante 12
horas. La mezcla se diluye con EtOAc (100 ml), se lava con NH4Cl‘acuo.so saturado (2 x 100
ml), se seca con Na,SO,, se filtra y sc concentra al vacio. El rcsiduu. se purifica por
cromatografia ultrarripida eluyendo con EtOAc al 20%-80%/heptano para producir C-(3<iano-
fenil)-N-metil-metanosulfonamida (1,5 g, 69%) en forma dc un polvo. MS: 209 (M+H); 'H
RMN (300 MHz, DMSO-dq): 8 2,60 (d, J = 4,8 Hz, 3H), 4,44 (s, 2H), 7,02 (m, 1H), 7,61 (m,
1H), 7,74 (m, 1H), 7,85 (m, 2H). '

Etapa 2: A una solucion de C-(3-ciano-fenil)-N—mclil-lti'clanosulfdnﬂrnida (42 mg, 0,2 mmol} en

THF (4 mi) se le aflade una solucion de BH; THF en THF (1 M, 1 ml). La mezcla se cierra ,

herméticamente 'y se calienta en un reactor de microondas a 100°C durante 120 segundos. La
mezcla se viérte cn FIC1 1 M (20 ml), se basifica con NaOH 3 M a pH ~10, s¢ extrae con DCM

(2 x 50 ml), se seca con Nua,SQ,, se filtra y se concentra al vacio para producir C-(3-aminometil-

fenii)-NV-metil-metanosulfonamida, que se usa directamente en la siguientce etapa sin purificacion

adicional.
Etapa 3: Siguicndo procedimientos similares a los del Ejemplo 68 (ctapa 3) pero sustituyendo
éster terc-butilico del 4cido (3-aminometil-bencil)-carbimico por C-(3-uminometil-fenil)-N-

metil-metanosulfonamida (2,3 ﬁ‘amol) se prepara 3-metilsul famoilmetil-bencilamida del 4cido 2-

(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (30 mg) en forma de un sélido. MS: 429

(M+H); '"H RMN (300 MHz, DMSO-de): 3 2,58 (d, J = 4,8 Hz, 3H), 2,65 (s, 3H), 4,34 (s, 2H),
4,53 (d, J = 5,7 Hz, 2H), 6,92 (m, 1H), 7,27-7,45 (m, 3H), 7,62 (m, 2H), &,14 (m, 1H), 8,28 (m,
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1H), 8,90 (s, 1H), 9,23 (m, 111).
Ejemplo 71

3-(Isopronj1su]famoi]-metil)-bepcilamida del 4cido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-

carboxilico

CH, O
NA\j)LNN(P
N N
o
N
/O
. s7

I NH

F o0

H,C” "CH

3
Etapa 1: A una solucion de 3-bromometil-benzonitrilo (2 g, 10,2 mmol) en EtOH (50 ml) se le
afiade una solucién de Na,SO; (1,3 g, 10,3 mmol) .en H;O (50 ml) v la mezcla se calienta a
reflujo durante 4 horas. Se concentra la mezcla al vacio. El residuo se suspende en DCM (100
m!) y DMF (1 ml), se .cnfria. a 0°C y se trata con cloruro de oxahilo (4.5 ml, 24,4 mmol). La
mezcla se calienta a temperatura ambiente durante 3 horas. La mezcla se diluye con salmuera
(100 mtl), se extrae con DCM (2 x 100 ml), se seca con Na,S0Oy, se filtra y se con.centra‘ al vacio.
El residuo se disuclve en THF (100 ml) y se trata con isopropilamina (3,5 ml, 40,8 mmol). La
mezcla se agita durante 12 h, se diluye con EtOAc (200 ml), se lava con NH,C! acuoso saturado
(2 x 100 ml), se seca con Na,SO,, se filtra y se concentra al vacio. El residuo se purifica por
cromatografia ultrarrapida eluyendo con EtOAc¢ al 20%-80%/eptano para producir C-(3-ciano-
fenil)-N-isopropil-metanosulfonamida en forma de un polvo. MS: 237 (M+H); ‘H RMN (300
MHz, DMSO-dg): 6 1,10 (d, J = 6,6 Hz, 6H), 3,36 (m, 1H), 4,42 (s, 2H), 7,09 (m, 1H), 7,57 (m,
1H). 7,74 (m, 1H), 7,85 (m, 2H). ' |

Etapa 2: A una solucién de C-(3-ciano-fenil)-N-isopropil-metanosulfonamida (0,5 g, 2,06 mmol)

en THF (10 ml) se le afiade una solucién de BH;THF en THF (1 M, 10,3 ml). La mezcla se

cierra herméticamente vy se calienta en un reactor de microondas a 100°C durante 120 segundos.

La mezcla se vierte en HCl 1 M (50 ml), sc basifica con NaOH 3 M a pH ~10, se extrae con

DCM, se seca con Na,SO,, se filra y se concentra al vacio para producir C-(3-aminometil-

fcnil)-N-isobropil-metanosulfonamida. que se usa directamentc en la siguiente etapa sin
purificacion adicional.
Etapa 3: Siguiendo procedimientos similares a los dcl Ejemplo 68 (etapa 3) pero sustituyendo

éster terc-butilico del acido (3-aminometil-bencil)-carbamico por C-(3-aminometil-fenil)-N-

1sopropil-metanosulfopamida (2 mmol) sc¢  prepara  3-[(propano-2-sulfonilamino)-metil]-

bencilamida del 4cido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico (160 mg) en forma de
un sélido. MS: 457 (M+H), 'H RMN (300 MHz, DMSO-d,): 8 1,09 (d, J = 6,4, 6H), 2,65 (s,
3H), 3,37 (m, 1H), 4,31 (s, 2H), 4,53 (d, J = 5,8, 2H), 6,99 (d, J = 7.1 Hz, 1H), 7,27-7,45 (m,
3H), 7,62 (m, 1H), 8,13 (m, 11), 8,28 (m, 1H), 8,90 (s, 1H), 9,24 (m, 1H); Cls; = 34 nM.

Ejemplo 72 _
3-(Metanosulfonilamino-metil)-bencilamida _ del  4cido 2-(3-fluoro-fenil)-pirimdina-5-

(8>
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El:apa 1. A una solucién de dcido 2-(3-fluoro-fenil)-pirimidina-3-carboxilico (0,5 g, 2,25 mmol)

en THF (25‘ml)‘sc'1e afiade carbonildiimidazol (0,5 g, 2,7 mmol) y se calienta a 60°C durante 2
horas. L4 mezcla se enfna a temperatura ambiente y se afiade éster terc-butilico del acido (3-
ammometll beneil)- carbamnco (0,67 ml, 2,7 mmol). I.a mezcla se agita durante 12 h, se diluye
con EtQA¢ (100 ml), se lava con salmuera (2 x 50 ml), se seca con Na;_»SO,, s¢ filtra y se
concentra al vacio. El residuo se purifica por cromatografia ultramrdpida eluyendo con EtQAc al

20%-80%/heptano para producir éster terc-butilico del dcido [3-( ££2-(3-fluoro-fenil)-pirimidina-

S-carbonill-amino}-metil)-bencil}-carbdmico (0,8 g, 80%) en forma dc un solido. MS: 437
(M+H); 'H RMN (300 MHz, DMSO-d): § 1,35 (s, 9H), 4,13 (d, J = 6,1 Hz, 2H), 4,54 (d, J =
5,9 Hz, 2H), 7,27-7,48 (m, 4H), 7.62 (m, 1H), 8,16 (m, 1H}, 8,31 (m, 1H}), 9,32 (s, 2H), 9,43 (m,
1H).. ‘

Etapa 2. A éster terc-butilico del 4cido [3-({[2-(3-tluoro-fenil)- pirimidiné-S-carbonil]-amino}-
metil)-bencil]-carbamico (0,28 g, 0,64 mmol) a 0°C se le afiade HCI en dioxano (6,5 ml, 4 N) ¥

la mezcla se agita durante 2,5 horas. S¢ concentra la mezcla al vicio. El residuo se disuclve en
DCM (3 ml) y se afiaden Et;N (0,21 ml, 0,1,5 mmol) y cloruro de metanosulfonilo (0,105 ml,
O,'l,3 mmol). La mezcla se agita durante 12 horas, se diluye con EtOAc (100 ml), se lava con

NH,C acuoso saturado (2 x 50 ml)}, se scca con Na,SO,, se filira y se concentra al vacio. El

residuo se purifica por cromatografia ultrarripida eli.nyendo con EtOAc al 20%-80%/heptano .

para producic  3-(mctanosulfonilamino-metil)-bencilamida_del dcido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico (0,25 g, 94%) en forma de un polvo. MS: 459 (M+H) 'H RMN (300
MHz, DMSO-d,): 5 2,85 (s, 3H), 4,17 (d, J = 6,2 Hz, 2H), 4,56 (d, J = 5,9 Hz, 2H), 727 7,02
(m, 5H), 8,17 (m, 1H), 8,32 (m, 1H), 9,32 (s, 2H), 9,45 (m, 1H).

3- ano-2-sulfonilamino)-metil]-bencilamida  del z'xcidp 2-(3-Iﬂuoro-fenil)- inmidina-3- -

N
i H

I

A\

>——u> -Z

0
H,C™ CH,
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Siguiendo procedimientos similares a los del Ejemplo 72 (etapa 2) pero sustituyendo cloruro de

metanosulfonilo por cloruro de isopropanosulfonito (1,3 mmol) se prepara 3-[(propano-2-

sulfonilaming)-metil]-bencilamida del 4cido 2-(3-fluoro-fenil-4-metil-pirimidina-5-carboxilico
(7 mg) en forma de un solido. MS: 443 (M+H); 'H RMN (300 MHz, DMSO-dg): 8 1,20 (d, J =
6,8 Hz, 6H), 3,05 (m, 1H), 4,17 (d, J = 6,4 Hz, 2H), 4,55 (d, /= 5,9 Hz, 2H), 7,27-7,62 (m, 5H),
8,17 (m, 1H), 8,32 (m, 1H), 9,32 (5, 2H), 9,45 (m, 1H).

E}lemplo 74 . ‘ '

3-MetilsulfamoilmeLil-bencitamida del cido 2-(3-fluoro-fenil)-pirimidina-S-carboxiljco

N7 N
| H
o
N
(0]
A,
S/
N~ NH
o |

CH,

Siguiendo procedimientos similares a los del Ejemplo 72 (etapa 1) pero sustituyendo éster terc-

butilico del 4cido (3-aminometil-beneil)-carbdmico por C-(3-aminometil-fenil)-V-metil-

metanosulfonamida (1,17 mmol) s¢ prepara 3-metilsulfamoilmetil-bencilamida del acido 2-(3- .

fluoro—fenil)-piri1ﬁidina-5-carboxilico (105 myg) en forma de un sélido. MS: 415 (M+H); 'H
RMN (300 MHz, DMSO-dg): 8 2,57 (d, / = 4,8 Hz, 3H), 4,32 (s, 2H), 4,57 (d, J = 5,9 Hz, 2H),
6,92 (m, lH}, 7,28-"/_;67 (m, 5H), 8,17 (m, 1H), 8,32 (m, 1H), 9,32 (s, 2H), 9,46 (m, 1H).
Eiemplo7s |
3-(Isopropilsulfamoil-metil)-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

Q .
NT R N
P
N
Z

O
S
F 3
: H,C” “CH,

Sigui'cndo procedimientos similares a los del Ejemplo 72 (ctapa 1) pero sustituyendo éster terc-
butilico del acido (3-aminometil-bencil)-carbamico por C-(3-aminometil-fenil)-N-isopropil-
metanosulfonamida (1,45 mmol) se prepara 3-(isopropilsulfamoil-metil)-bencilamida del acido
2.(3-fluoro-fenil)-pirimidina-S—carboxilico (140 mg) en forma de un-sélido. MS: 443 (M+H); 'H
RMN (300 MHz, DMSO-dG): 51,07 (d, /= 6,4, 6H), 3,39 (n;, 1H), 4,29 (s, 2H), 4,56 (d, / = 5.9,
2H), 6,99 (d, J = 7,‘1 Hz, 1H), 7,28-7,45 (m, 3H), 7,62 (m, 1H), 8,17 (m, 1H), 8,32 (m, 1H), 9,32
(s, 2H), 9,45 (m, 1H).

(2-Metanosulfonilamino-piridin-4-ilmetil-amida del  dcido  2-(3-fluoro-fenil)-pinmidina-5-

carboxilico

18
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Etapa 1: Una solucién de 2-amino-isonicotinonitilo (1 g, 8,4 mmol) y cloruro de

metanosulfonilo (0,716 ml, 9,2 mmol) en piridina (10 ml) se agita a temperatura ambiente
durante 12 hords. La mezcla se vierte en hielo y se agita durante 20 min. La mezcla se filtra y se
lava con agua (100 ml), scguido de éter dietilico (100 ml). El solido se seca al vacio para
producir N-{4-cianopiridin-2-il)-metanosul fonamida (1,1 g, 66%). MS: 198 tM+H); '"H RMN
(300 MHz, DMSO-de): 8 3,32 (s, 3H), 7,27 (s, 1H), 7,48 (d,J=5,1 Hg, 1H), 8,53 (d, /= 5,3 Hg,
IH).

Etapa 2: Sc disuelve N-(4-ciano-piridin-2-11)-metanosulfonamida (0,15 g, 0,76 mmol) en MeOH
(4 ml) y HCI concentrado (2 ml) y se trata con Pd/C (al 10%, 150 mg). La mezcla se agita ¢n una
atmosfera de H, durante 12 horas, se filra y se concentra al vacic para producir N-(4-

aminometil-piridin-2-il)-metanosulfonamida (0,15 g, 97%), que se usa directamente en la

siguiente etapa sin purificacion adicional.
Etapé 3: Siguiendo procedimicntos similares a los del Ejemplo 72 (ctapa 1) pero sustituyendo
éster terc-butilico del acido (3-aminometil-bencil)-carbamico por N-(4-aminometil-piridin-2-il)-

metanosulfonarnida (0,75 mmol) se prepara (2-metanosulfonilamino-piridin-4-ilmetil}-amida del

Acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico (320 mg) en forma de un sohido. MS: 402
(M+H); '"H RMN (300 MHz, DMSO-d,): & 3,24 (s, 3H), 4.53 (d, J = 5,7 Hz, 2H), 6,97 (s, a, 2H),
7,43 (m, 1H), 7,63 (m, 1H), 8,18 (m, 2H), 8,33 (m, 1H), 9,33 (s, 2H), 9,52 (m, 1H).

Ejemplo 77

(Tetrahidro-piran-4-il)-amida _ del _ 4cido  2-(5-metil-[1.2.4]oxadiazol-3-iD)-pirimidina-5-

carboxilico
O Qo
' N7 N
| H
o'N\ N
—N
H,C

Etapa 1. A una solucion de éster metilico del acido 2-metilsul fénil-pirimidina-S-carboxilico L1

g, 5,43 mmol) en DCM (60 ml) se le afiade en porciones MCPBA (2,81 g, 16,29 mmol) a

" temperatura ambiente. La solucion resultante se agita a temperatura ambiente durante una noche.

Se aflade una solucidén de Na,;S;05 (1,6 g) ¢n agua (60 ml). La mezcla se agita a temperatura
ambiente durante 20 min. Las capas se separan y la capa de agua se extrac con DCM (2 x 20 ml).
La capa de DCM combinada se lava con NaHCO; saturado (3 x 20 ml), se seca (Nu,SQ,), se

filtra y se concentra al vacio para producir éster metilico del dcido 2-metanosulfom-pirimidina-
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S-carboxilico en forma de un sélido (1,05 g, 90%). MS: 217 (M+H); 'H RMN (300 MHz,
CDC,): 8 3,41 (s, 3H), 4,06 (s, 3H), 9,44 (s, 2H). .
Etapa 2. A una solucién de éster metilico del 4cido 2-metanosulfonil-pirimidina-5-carboxilico 2

(2,5 g, 11,56 mmol) en DCM (30 ml) se le afiadc lentamente una solucidén de cianuro de

tetrabutilamonio (3,1 g, 11,56 mmol) en agua (30 ml) a temperatura ambiente. La mezcla s¢ -

agita durante 80 min. La mezcla se lava con agua (2 x 20 ml), se seca (Na,SOy), se filtra y se

concentra al vacto. El residuo se purifica por cromatografia en columna eluyende con EtOAc al

5-60% en heptano para producir éster metilico del dcido 2-ciano-pirimiding-5-carboxilico (1,16

g, 61%) en forma de un sélido. MS: 164 (M+H); "H RMN (300- MHz, CDCl): 64,05 (s, 3H),
9,37 (s, 2H).

Etapa 3. A una solucién de éster metilico del acido 2-ciano-pirimidina-S-carboxilico 3 (1 g, 6,13
mmol) en MeOH (20 ml} a temperatura ambiente se le afiaden clorhidrato. de hidroxilamina
(0,64 g, 9,2 mmol) y acetato s6dico (0,76 g, 9.2 mmol). La mezcla resultante se calienta a reflujo
durante 2 horas. I.a mezcla sc enfria 2 tempcratura ambiente y se concentra él vacio. Al residuo
se le afiade agua (30 ml) y el'.sélido se filra y se lava dos Qcccs con agua. El solido se seca en un

homo de vacio durante uma noche para producir éster metilico del acido 2-(N-

hidroxicarbamimidoil)-pirimidina-S-carboxilico (1,09 g, 91%) en forma de un sélido. MS: 197
(M+H). '

Etapa 4. A una solucién de ¢ster metilico del acido 2-(N-hidroxicarbamimidoil)-pirimidina-5-
carboxilico (900 mg, 4,59 mmol) en piridina (15 ml) se le aflade gota a gota cloruro de acetilo
(432 mg, 5,5 mmol). La solucidn resultante se agita a temperatura ambiente durante 1 hora y '.fsc
calienta a rcﬂujo‘durantc 3 h. La solucién se enfria a temperatura ambiente y se concentra al
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,SQ,), se filtra y se concentra al
vécio para producir éster metilico- del 4cido 2-(5-metil-{1,2.3Joxadiazo-3-il)-pirimidina-5-
carbox-ilico'(900 mg, 89%) en forma de un sélido. MS: 221 (M+H).

Etaba 5. A una solucion de éster metilico del acido 2-{5-meti1-[1,2,3]o;adiuz0-3-il)-pirimidina-

5-carboxilico (900 mg)v en MeOH (20 ml) se le afiade una solucién de LiOH (100 mg) en agua

(20 ml) a 0°C. El bafio dc hielo se retira'y la mezela se agita durante 10 min més. El disolvente
se evapora y se aflade agua (20 ml). La solucidén de agua se lava con éter (2 x ZQ ml) y se
acidifica con HC1 2 N a pH ~ 3. El precipitado resultante sc filtra, se lava con 4gua y se seca en
un homo de vacic durante una noche para producir acido 2-(5-metil-[1.2 4]joxadiazol-3-il)-
nirimidir}a-S-carbdxilico (350 mg, 37%) en forma de un sélido. MS: 207 (M+H); 'H RMN (300
MHz, DMSO-dg): 52,73 (s, 3H), 9,39 (s, 2H). |

Etapa 6. A una solucidn de acido 2-(5-metil-{ 1,2,4])oxadiazol-3-il)-pirimidina-5-carboxilico (50
my, 0,24 mmol) en DCM (10 ml) se lc afiaden l—[3-(dimetil'aminQ)propil;3-etilcurbodiimida (50
mg, 0,26 mmol) y N-hidroxibenzotriazol (35 mg, 0,26 mmol) a temperatura ambiente. La mczcla

sc agita durante 10 min y se afiade tewahidro-piran-4-ilamina (27 myg, 0,26 mmol). La mezcla se

(&>
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agita durante una noche, se lava con HCI 2 N (1 x 5 ml), NaHCO; saturado (1 x 5 ml) y agua (1
x 5 mi), se seca (Na;SO,,), se filtra y se concentra al vacio. El residuo se purifica por

cromatografia en columna eluyendo con MeOH al 5% en DCM para producir (tetrahidro-piran-

4-i)-amida del acido 2-(5-metil-[1.2.4]oxadiazol-3-il)-pirimidina-5-carboxilico (33 mg) en
forma de un solido. MS: 290 (M+H); 'H RMN (300 MHz, CDCL): & 1,70 (m, 2H), 2,04 (m,
2H), 2,76 (s, 3H), 3,59 (m, 2H), 4,06 (m, 2H), 4,28 (m, 1H), 9,26 (s, 2H); Cl;p = 513,5 nM.
Ejemplo 78 |

4-Sulfamoil-bencenoamida del dcido 2-(5-metil-[1.2.4)oxadiazol-3-i1)-pinmidina-3<arboxilico

N™ ™R ‘i‘\l
N l o - /,O
LS
o N

H,C

Siguiendo procedimientos similares a los del Ejemplo 77 (etapa 6) pero sustituyendo tetrahidro-

piran-4-tlamina por 4-aminometil-bencenosul{onamida se prepara 4-sulfamoil-bencenoamida del

acido 2-(5-metii-{1,2.4loxadiazol-3-il)-pirimidina-3-carboxilico en forma de un sélido. MS: 375
(M+H); 'H RMN (300 MHz, DMSQ-dg): & 2,72 (s, 3H), 4,61 (d, 2H), 7,33 (s, 2H), 7,56 (d, 2H),
7,80 (d; 2H), 9,39 (s, 2H).

Ejemplo 79 o

(3-Fenil-[1 2.4)tiadiazol-5-i-amida del dcido 2-(5-metil-[1.2.4]oxadidzol-3-il)-pirimidina-5-

carboxilico

/L\‘N N= N— |
H S/N

Siguiendo procedimientos similares a los del Ejemplo 77 (etapa 6j pero sustituyendo tetrahidro-

pi,rﬁn-4-i]annna por 3-fenil-[1,2,4]tiadiazol-5-llamina se prépara (3-fenil-f1.2 4)tiadiazol-5-il)-

amida del dcido 2-(S-metil-[1.2.4loxadiazol-3-il)-pirimidina-5-carboxilico en forma de un

s6lido. MS: 366 (M+H); 'H RMN (300 MHz, DMSO-dg): 8 2,74 (s, 3H), 7,56 (m, 3H), 8,24 (m,

2H), 9,63 (s, 2H).
Ejemplo 80.

3-{Morfolina-4-sulfonil}-bencilamida del 4cide 2-(3-fluoro-fenil)-pinmidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo la anilina por 3-

O
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(morfolinasulfonil)-bencilamina, se prepara 3-( mor folina-4-sulfonil)-bencilamida det dcido 2-(3-

ﬂuoro-fcnil)-nirimi‘dina-S-carboxilico en forma de un sélido. MS: 457 (M+H); 'H RMN (300
MHz, CDCl;): 8 2,88-3,16 (m, 4H), 3,65-3,85 (m, 4H), 4,78 (d, 2H), 6,88-7,05(s a, N-H), 7,18-
7,35 (m, H), ;/,40-7,60 (m, 2H), 7,60-7,80 (m, 3H), 8,10-8,35 (c, 4H), 9,21 (s, 2H).

Ejemplo 81

3.4-Dimctoxil-bencilamida del acido 2-fenil-pirimidina-5-carboxilico
0.
NZ” N CH,
l H CH
N .
N 0"

Siguiendo procedimicntos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzofc]isotiazol-5-1lamina por 3,4-dimetoxil-bencilamina (0,3 mmol), se
prepara 3.4-dimetoxil-bencilamida del dcido 2-fenil-pirimidina-5-carboxilico en forma de un
s6hdo. MS: 350 (M+H).
Ejemplo 82
(2-Benzol 1 3)dioxol-5-i)-etil)-amida del dcido 2-fenil-pirimidina-5-carboxilico

o)

IS

o

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustit'uyendo 2,2dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[c]isotiazol-5-ilamina  por hidrocloruro  de - 2-Bcnzo[1,3]dioxol-5-il-

etilamina (0,3 mmol), se prepara (2-benzo[l.3]dioxol-5-il-etin-amida del icido 2-fenil-

pirimidina-5-carboxilico en forma de un sélido. MS: 348 (M+H); 'H RMN (300 MHz, CDCl;): §

2,91 (1, 2H), 3,74(m, 2H), 5,98 (s, 2H), 6,20 (S a, N-H), 6,65-6,83 (m, 3H), 7,54 (m, 3H), 8,49
(m, 2H), 9,08 (s, 2H); Cls = 2 nM.

Ejemplo 83

(]H-Indaéol-S-ilFamida del 4cido 2-fenil-pirimidina-S-carboxilico

-

ZI

2.—-

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
1H-2lamda*6*-benzo[clisotiazol-5-ilamina por 1H-indazol-5-amina (0,3 mmol), se prepara (1H-

indazol-5-11)- amida del acido 2- fenil-niﬁmidina.S-carboxilico ¢n forma de un sélido. MS: 316

(M+H) '"H RMN (300 MHz, CDCl;): 8 6,99 (d, H), 7,06 (c, H), 7,52-7, 63 (m 4H), 8,10 (s, H),
8,38 (d. 1), 8,57 (m, 3H), 8,53 (s, H); Cls = 23 nM.
Ejemplo 84

REl
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4-[1.2 31 liadiazol-5-i)-bencilamida del dcido 2-fenil-pirimidina-3 -carboxilico

N N
| H
= : S,

N™. A \

/]

N

Siguiendo brocedimientos sirilares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
lH-21amda*6*-benzo[é]isoliazol-S-i]amina por 4-{1,23]uadiazol-5-il-bencilamina (0,3 mmol),
se prepara 4-[1.2.31tiadiazol-5-il)-bencilamida del 4cido 2-fenil-pirimidina-S-carboxilico en
forma de un solido. MS: 374 (M+H), "H RMN (300 MHz, DMSO-d¢): 5 4,25 (d, 2H), 7,52-7,60
(m, SH), 8,12 (d, 2H), 8,45 (m, 2H), 9,31 (s, 2H), 9,46 (s a, N-H), 9,59 (s, H); Cls = 6,5 nM.

Ejiemplo 85

3-Metilsulfamoil-bencilamida del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico

CH, O
N7 | N
< I
N
: o=
=S
O/, \hllH
F CH

Siguiendo procedimicntos similares a los del Ejemplo 5, pero sustituyendo acido 2-(3-fluoro-

fenil)-pirimidina-5-carboxilico por acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-carboxilico, y

sustituyendo la anilina por hidrocloruro de 3-aminometil-N-metiil-bencenosuifonamida, se .

prepara  3-metilsulfamoil-bencilamida del 4acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico Icn forma de un sélido. MS: 415 (M+H); 'H RMN (300 MHz, CDCl,): 5 2,73 (s, 3H),
4,72 (d, 2H), 6,70 (s a, N-H), 7,15-7,26 (m, H), 7,41-7,65 (m, 3H), 7,77 (d, H), 7.85 (s, N-H),
8,15 (4, H), 8,24 (d, H), 9,76 (s, H). Clso = 106 nM.

Ejemplo 86
3-Meétilsulfamoil-beneilamida del acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico
. CH, O '
| H
| S \N .
: : O=
=N . O/, \NH

Siguiendo procedimicntos similures a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluoro-
fenil)-pirimidinﬁ-S-carboxilico por acido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico, y
sustituyendo la  amlina  por 3-aminornet1'l-N-metil-bencenosulfonamida, se prepara 3-
metilsulfamoil-bencilamida del dcido 4—metil-2-piridin'—2-il-pirimid{na-S-carboxilim en forma de
un solido. MS: 398 (M+H); 'H RMN (300 MHz, CDCL): § 2,54 (s, 3H), 2,59 (s, 3H), 4,62 (d,
2H), 7,23-7,42 (m, 3H), 7,48-7,60 (m, H), 7,61-7,68 (4. H), 7,78-7,93 {m, 2H), 8,37-8,44 (d, H),
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8,51-8,62 (m, H), 8,67 (s, H).
Ejemplo 87 ' ‘

4-Morfolin-4-ilbencilamida del acido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-
1I-I-Zlamda*(i*-benzo[c]isotiaiol-S-ilamina por 4-morfolin4-il-bencilamina, se prepara 4-
morfolin-4-'ilbenci|amida del acido 2-fenil-pirimidina-S-carboxilico en forma de un sélido. MS:
375 (M+H); "H RMN (300 MHz, CDCl,): & 3,18 (1, 4H), 3,88 (1, 4H), 4,62 (d, 2H), 6,48 (s a, N-
H), 6,92 (m, 2H), 7,29 (m, 2H), 7,47-7,58 (m, 3H), 8,50 (m, 2H), 9,16 (s, 2H); Clsq = 12 nM.
Ejemplo 88

Ester  metilico  del acido  6-{(2-fenil-pinimidin-5-carbonil)-amino]-1H-benzoimidazol-2-

carboxilico
. N 0
8, 0
= N
N | N N P
- H,C
N

Siguicndo procédimi_entos similares a los del Ejemplo 8 pero sustituyendo 2,2-dioxo-2,3-dihidro-

1H-2lamda*6*-benzo[c]isotiazol-S-1lamina  por éster metilico del 4cido 6-amino-1H-

benzoimidazol-2-carboxilico, se prepara éster metilico del écido . 6-[(2-fenil-pirimidin-5-

carbonil)-amino]-1H-benzoimidazol-2-carboxilico en forma de un-sélido. MS: 374 (M+H); 'H
RMN (300 MHz, DMSO-dg): 6 3,95 (s, 3H), 7,52-7,63 (m, 5H), 7,70-7,82 (m, H), 8,29 (s, H),
9,38 (s, 2H), 10,68 (d, H). : '

Ejemplo 89

Acido 6-[(2-fenil-pirimidin-5 -carbonil‘l-amino'l;lH-benzoimida'le-cafbdxilico

— (@)
Oy

Una solucion de éster metilico del cido 6-[(2-fcuil-piﬁmidin-5-carboni])—amino]-1H.-

benzoimidazol-2-carboxilico (0,44 mmol) y LiOH (4,40 mmol) en MeOH/agua/tetrahidrofurano
(1:1:1, 60 rhl) se agita a temperatura ambiente durante una noche. El MeOH y ¢l THF se
evaporan al vacio y la mezcla acuosa se acidifica con HCl al 5% a pH ~2. El precipitado

resultante se fitra, se lava con agua (10 ml) y se scca pars dar Acido 6-[(2-fenil-pirimidin-5-

carbonil)-aminoj-1H-benzoiumidazol-2-carboxilico ¢n forma de un sélido (115 mg). MS: 360
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(M+H); 'H RMN (300 Mlz, DMSO-de): 8 7,52-7,70 (m, 5H), 8,30 (s, H), 8,48 (m, 3H), 9,28 (s,
H), 9,38 (s, 2H), 10,73 (s, N-H).
Ejemplo 90 ‘

{Benzofuran-5-ilmetil)-amida del dcido 2-fenil-pirimidina-5-carboxilico
o)
o

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluoro-

fénil)-pirimidina-S‘carboxilico por dcido 2-fenil-pirimidina-5-carboxilico, y sustituyendo la
anilina por C-benzofuran-5-ilmetilamina, se prepara (Benzofuran-5-ilmetil)-amida del 4cido 2-

fenil-pirimidina-5-carboxilico ¢h forma de un sélido. MS: 330 (M+H); lH‘ RMN (300 MHz,

CDCL): 84,79 (d, 2H), 6,58 (s a, N-H), 6,78 (m, H), 7,32 (¢, H), 7,49-7,56 (m, 4H), 7,64 (s, H),

7,66 (d, 2H), 8,48 (m, 2H), 9,18 (s, 2H); Clsy = 7 nM.

Ejemplo 91
4-Metanosulfonilamino-bencilamida del icido 2-femil-pirimidina-5-carboxilico
5 .
T VL
| H
T~
N I’;JH
0=8s
& ~CH,

Siguiendo proccdimientos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico por 4cido 2-fenil-pirimidina-5-carboxilico, y sustituyendo la

anilina por N-(4-aminometil-fenil)-metanosulfonamida, s¢ prepara 4-metanosulfonilamino-

bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS: 383 (M+H),

'H RMN (300 MHz, DMSO-dg): 8 2,96 (s, 3H), 4,89 (d, 2H), 7,18 (d, 2H), 7,33 (d, 2H), 7,51-

7.63 (m, 3H), 78,43 (m, 2H), 8,27 (s, 2H), 9,36 (s a, N-H).

Ejemplo 92

4-Carbamoil-hencilamida del icido 2-fenil-pirimidina-3-carboxilico

o )
N™ N ‘
" o]
N : g
o8 L.

Siguiendo procedimicnios similares a los del Ejemplo 5 pero sustituycndo acido 2-femil-

pirimidina-S-carbbxilico por acido 2-(3-ﬂuoro-f‘enil)—pirimidina-S;carboxilico, y sustituyendo la
anilina por 4-aminometil-benzamida se prepara 4-carbamoil-bencilumida del dcido 2-fenil-

pirimidina-S-carboxilico cn forma de un sélide. MS:, 333 (M+H); 'H RMN (300 MHz, DMSO-

QK
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de): 3 4,59 (d, 2H), 7,32 (s, N-H), 7,43 (d, 2H), 7,50-7,63 (m, 4H), 7,85 (d, 211) 7,94 (s, H), 8,47
(m, 2H), 9,37 (s 2H), 9.43 (t, N-H); Cls, = 16 nM. ‘
Ejemplo 93

342-Hidroxi-etilsulfamoil)-bencilamida del dcido 2-fenil-pirimidina-S-carboxilico
/j)k /\@, 2 /\,/OH

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluoro-

fenil)-pirimidina-5-carboxilico por dcido 2-fenil-pirimidina-5-carboxilico, y sustituyendo la.

anilina por hidrocloruro de 3-aminometil-N«{2-hidrox:-ctil}-bencénosulfonamida, se prepara 3-

(Z-hidroxi-etilsplfamoil)—bencil'amida del acido 2-fenil-pirimidina-5-carboxilico en forma de un
sélido. MS: 413 (M+H); 1H RMN (300. MHz, CD;OD): 8 2,96 (t, 2H), 3,53 (t, 2H), 4,78 (d,
2H), 7,42-7,91 (m, SH). 8,46 (m, 2H), 9,22 (s, 2H), 9,40 (s a, N-H).

Ejemplo 94 '

4-(Morfolin4-sulfonil)-bencilamida del dcido 2-fenil-pinmidina-3-carboxilico

/j)L (\ o
_N
’/S\‘ \/'
00 0
Siguicndo procediinicntos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico por dcido 2-fenil-pirimidina-5-carboxilico (0,35 mmol), y

sustituyendo la anilina por hidrocloruro de 4-(morfolin-4-sulfonil)-bencilamina, se prepara 4-

(morfolin-2-sulfonil)-bencilamida del acido 2-fenil-pirimidina-5 Tcarboxilico en forma de un
solido. MS: 439 (M+H); 'H RMN (300 MHz, CD;0D): 6 2,96 (t, 4H), 3,70 (1, 4H), 4,73 (s, 2H),
7,53 (m, 3H), 7,65 (d, 2H), 7,77 (d, 2H), 8,49 (d, 2H), 9,26 (s, 2H).

Ejemplo 95
3-Metilsulfamoil-bencilamida del acido 2-fenil-pirimidina-5-carboxilico

SR

CH

3

Siguiendo procedimientos similares a los del Ejemplo 5 pero.sustituyendo 4cido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico por acido 2-fenil-pirimidina-5-carboxilico, y susLiAtuyendo ta
anilina por hidrocloruro de 3-aminometil-N-metil-bencenosulfonamida, se prepara 3-

metilsulfamoil-bencilamida del icido 2-fenil-pirimidina-5-carboxilico en forma de un sélido.

(95
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MS: 383 (M+H); 'H RMN (300 MHz, CD,0D): 8 2,53 (s, 3H), 4,71 (s, 2H), 7,26 (m; H), 7.46-
7,80 (m, 7H), 7,87 (s, H), 8,49 (m, 2H), 9,24 (s, 2H).
Ejemplo 96 ‘

[2-(2-Amino-4-metil-tiazol-5-i1)-etil}-amida del icido 2-fenil-pirimidina-5 -carboxilico
- N=== O
< >_(\ :/>_< MG
N
N
S

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-fluore-

NH,

fenil)-pinmidina-5-carboxilico bor acido 2-fenil-pirimidina-5-carboxilico (0,12 mmol), y
sustituyendo la anilina por dihidrobromuro de¢ 5-(2-amino-etii-tiazol-2-ilamina, se prépara [22-
amino-4-metil-tiazol-5-il)-etil]-amida del écido 2-fenil-pirimidina-5-carboxilico en fbnlla de un
solido. MS: 340 (M+H); *H RMN (300 MHz, CDChy): 8 2,11 (s, 3H), 2,92 (t, 2H), 3,61 (¢, 2H),
6,70 (s a, N-H), 7,40-7',58 (m, 3H), 8,37-8,54 (m, 2H), 9,12 (s, 2H).

Ejemplo 97 |

3-Mctilsulfamdil-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

o)
TN ‘
Sen
N
N
O:::S\

o A
F ‘ CH

3
Etapa 1: Un matraz que contiene DCM (90 ml) y metilamina ¢n agua (al 40% en peso, 7,5

mmol) se enfria en un bafo de¢ agua enfriada con hielo con agitacién magnética. Se aiiade

cloruro de 3-cianc-bencenosulfonilo (5 g, 2,49 mmol) junto con DCM (10 ml) para lavar lus -

paredes del matraz. Después de 30 min, se afiade HCI concentrado en agua a 0°C, hasta que la
reaccion Bb dcida (pH < 4). Se afade agua (50 ml) y el DCM se retira 5] vacio. El residuo se
filira para producir 3-ciano-N-metil-bencenosulfonamida ¢n forma de un sélido (99%). MS: 195
(M+H); 'H RMN (300 MHz, CDCl): 8 2,76 (d, 3H), 4,48 (s aného, N-H), 7,7 (1, 1H), 7,9 (d,
1H), 8,13 (d, 1H), 8,19 (s, LH). '

Etapa 2: A una solucién de 3<ciano-N-metil-bencenosuifonamida (4,88 g, 2,49 mmol) en MeOH

(160 ml) se le afiude HCI concentrado en agua (16 ml) seguido de la adicién de Paladio sobre

Carbono (al 10% en peso, agua al 50% en peso, 1,6 g). Como alie.mativa_. con agitacion

magnética, la réaccion se ponc al vacio y a 1 atmdéstera de hidrogeno (globo) durante tres ciclos.
Después, la reaccion se deja a 1 atmésfera de hidrégeno con agitacién durante 2 dias. La
reaccion se filtra a través de celite y se afiade Paladio sobre Carbono preparado recicntemente (al
10% en peso, agua al 50% en peso, 1,6 g). La reaccion se agita durante 24 horas a 1 atmdsfera de
hidrégeno. La reaccién se ﬁlim a wravés de cclite y el filtrado s¢ concentra al vacio para

proporcionar hidrocloruro de 3-aminometil-N-metil-bencenosulfonamida, en forma de un sélido

|87
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(99%). MS: 201 (M+H); 'H RMN (300 MHz, DMS0-d6): § 2,41 (d, 3H), 4,12 (d, 2H), 7,23-
7,57 (m, 2H), 7,70 (d, 1H), 7,81 (d, 1H), 8,49 (s ancho, 3H).

Etapa 3: A una mezcla de del acido 2-(3-fluoro-fenil)-pirimidina-5carboxilico (545 mg, 2,5
mmol) y DCM (35 ml) se le afiade cloruro de oxalilo (635 mg, 5 mmol) seguido de la adicién de
DMF (20 pl). Se agita la reaccion a temperatura ambiente durante 3 horas. Se afiade tolueno
anhidro (10 ml) y 1a mezcla de reaccion se concentra al vacio. El residuo se disuelve en EtOAc
(30 ml). La solucion resultante se afiade a una mezcla de hidrocloruro de 3-aminometil-N-metil-
bencenosulfonamida (590 mg, 2,5 mmol), carbonato sédico (530 mg, 5 mmol) y agua (10 ml) a
0°C. La mezcla de reaccion resultante se calienta a temperatura ambiente y se agita durante una
noche. Aproximadamente 80% del EtOAc se retira al vacio y se afiade hcptano para precipitar ¢l

producto. El precipitado se recoge por filtracién y se recristaliza dos veces en EtOAc para

producir 3-metilsulfamoil-bencilamida dcl dcido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico (400 -

mg). Las aguas madre se concentran y el residuo se purifica por cromatogratia ultrarrapida para.

producir mas 3-metilsulfamoil-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico
(130 mg) en forma de un polvo. MS: 401 (M+H); 'H RMN (300 MHz, DMSO-dg): 8 2,41 (d,
3H), 4,64 (d, 2H), 7,42-7,50 (m, 2H), 7,57-7,70 (m, 4H), 7,78 (s, 1H), 8,16 (d, IH), 8,31 (d, I H),
9,33 (s, 2H), 9,53 (t, 1H). Clsp = 9,5 nM.

Ejcmplo 98-

Ester dietilico del dcido § 4-{[( 2-fenil-birimidina-S-ca;'bonil)-aminol-bencil }-fosfbnico

O
: W /—CH,
o R—o
‘/ o]
N N
| T
Xy CH,

Siguiendo procedimientos similares a los de! Ejemplo 5 pero sustituyendo 4cido 2-(3-fluoro-

fenil)-pinmidina-S-carboxilico por acido 2-fenil-pirimidina-5-carboxilico, y sustituyendo la \

anilina por éster dietilico del 4cido (4-amino-bencil)-fosfonico, se preparu éster dietilico del
acido (4-{I(Z-fcm'l-Dirimidina-S-carhwnil)-amiﬁoT-metil}-bencil)-fosfc’mico ‘en forma de un
solido. MS: 426 (M-+H); 'H RMN (300 MHz, CDCL,): & 1,13 (t, 3H), 1,32 (t, 3H), 3,79 (¢, H),
3,99 (¢, H), 4,20 {m, 2H), 591 (c. 4,62 (d, H), 7.27 (d, 31), 7.48 (s, 3H), 7.67 (d, 2H), 8,42 (d,
2H), 9,28 (s, H), 9,53 (s, H); Clso = 38 nM. '

Eiemplo 99

Ester dietilico del dcido $4-(( foenil-nirimidina-S-carbonil}-amino]-butil)-fusfc‘mico

(%
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Siguiendo procedimicntos similares a los del Ejemplo 5 pero sustituyendo 4cido 2-(3-ﬂuor§-
fenil)-piﬁmidina-s-car'boiilico por 4cido 2-fenil-pinmidina-3-carboxilico, y sustiruycﬁdo la
anilina por oxalato de éster dietilico del 4cido (4-amminobutil)-fosfénico, se prepara ésier dietilico
d_él_'.'acido {4-[( 2-fenil-Dirimidina-S-car—bohi])-amino] -butil}-fosfénico en furfna_dc un solido. MS:
392 (M+H); 'H RMN (300 MHz, CDCly): § 1,31 (t, 6H), 1,77 (m, 6H), 3,48 (¢, ZH), 3,97-4,19
(m, 4H), 7,40-7,58 (rr1,3H), 7,84 (s a, N-H), 8,40-8,57 (m, 2H), 9,23 (s, 2H); CLso = 23,5 nM.
Ejemplo 100 |
Ester dietilico del acido {4-H2-t'enil-pirimidina-S-carboni])-amino]-etil)-fosf'énico

M,

N/\\/\

@/o*a

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo acido 2-(3-{Tuoro-
fenil)-pirimidina-5-carboxilico por #écido 2-fenil-pirimidina-S-carboxilico, y sustituyendo la
anilina por oxalato de éster dictilico del acido (4-amin6etil)ffbsf6nico, se prepara éster dietilico
del icido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-etil)-fosfénico en forma de un sélido. MS:
364 (M+H); 'H RMN (300 MHz, CDCl,): & l.,38 (t, 6H), 2,16 (i, 2H), 3,78 (m, 2H), 4,03-4,22
(m, 4H), 7,50 (m, 3H), 8,09 (s a, N-H), 8,48 (m, 2H), 9,24 (s, 2H).

Ejemplo 101
Ester dictilico del 4cido {fenil-[(2-fenil-pirimidina-5-carbonil)-amino]-metil)-fosfonico
HLC '

Siguiendo procedimientos similares a los del Ejemplo 5 pero sustituyendo icido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico por &cido 2-fenil-pirimidina-5-carboxilico, y sustituyendo la

anilina por hidrocloruro de éster dietilico del dcido (amino-fenil-metil)-fosfénico, se prepara

éster dictilico del acido {fenil-]'(2-fenil—pirimidina-S-garbonilj-amino]-mcti])—fosfénico en forma

de un solido. MS: 426 (M+H); ‘H RMN (300 MHz, CDCly): § 1,13 {t, 3H), 1,32 (t, 3H), 3,70-
3,90 (m, H), 3,90-4,08 (m, 1), 4,09-4,31 (m, 2H), 5,88 (¢, H), 7,27 (m, 3H), 7.47 (m, 3H), 7,65

1%



10

i5 .

20

25

30

78
(d, M), 8,43 (m, 2H), 9,27 (s, 2H), 9,35 (d, N-H); Cls, = 48 nM.

Ejemplo 102

3-Metanosulfonil)-bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico

O
N™ N
/TU\H/\Q
.
N
O~

=S
o’ CH,

F

Siguiendo proceciimicntos similares a los del Ejemplo 5 pero sustituyendo la anilina por 3-

m'f:tanosulfonilfbcncilanﬁna, se prepara 3-metanosulfonil)-bencilamida del dcido 2-(3-fluoro-

fenil)-pirimidina-5-carboxilico en forma de¢ un sélido. MS: 386 (M+H); '"H RMN (300 MHz,
CD;0D): 6 3,12(s, 3H), 4,93 (d, 2H), 7,24-7,37 (m, H), 7,48-7,70 (m, 2H), 7,77 (4, H), 7,88 (d,
H), 7,98 (s, H), 8,20 (d, H), 8,34. (d, H), 9,25 (s, 2H).

Eiemplo 103

(1-Metanosulfonil-piperidin-3-ilmetiDamida del icido 2-(3-fluoro-fenil)-pirimidina-5-

carboxilico

O .
N N
: | H
Y
N , N '

oo
S’
P
HCT Y

F

Etapa 1: A una solucion de carbonato potasico (13,94 mmeél) y éster tere-butilico del acido 3-
aminometil-piperidina-1-carboxflico (4,65 mmol) en acetato de etilo' (30 ml) y agua (20 ml) sc le
aﬁéde una solucion de cloruro del acido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico (4,65 mmol)
en acetato de etilo' (20 ml). La mezcla se agita durante una noche a temperatura ambiente. La
mezcla de *n;ac.cién se extrae con acetato de etilo, se lava con agua, se seca (Na,80,) y se

concentra al vacio para dar éster terc-butilico del dcido 3-({[2-(3-flucro-fenil)-pirimidina-5-

carbonil}-aminot-metil}-piperidina-1-carboxilico en forma de un s6lido. MS 415 (M + H); 'H
RMN (300 MHz, CDCl;): & 1,47 (s, 9H), 1,55-2,22 (m, 5H), 2,90-4,90 (m, 6H), 7,15-7,25 (m,
H), 7,41-7,53 (m, H), 7,56 (s a, NH), 8,18 (d, H), 8,29 (d, H), 9,21 (s, 2H).

Etapa 2: Sc burbujea gas cloruro de hidrégeno en una solucién de éster terc-butilico del acido 3-

({[2-(3-fluoro-fenil)-pirimidina-5-carbonil]-amino} -metil)-piperidina-1-carboxilico (3,76 mmol)
cn DCM (20 mi) y la reaccién se agita a temperatura ambiente durante 2 horas. La mezcla se

concentra al vacio para producir hidrocloruro de (piperidin-3-ilmetii}-amida del acido 2-(3-

fluoro-fenil)-pirimidina-5-carboxilico en forma de un sélido. MS 415 (M + H); 'H RMN (300
MHz, CD,0D): & 1,22-1,50 (m, 2H), 1,68-1,90 (m, H), 1,90-2,06 (s a, 2H), 2,06-2,17 (s a, 6H),
2,73-3,04 (m, 2H-), 3,24-3,50 (m, H), 7,24-7,35 (m, H), 7,48-7,60 (m, H), 8,19 (d, H), 8,34 (d,
H), 9,23 (s, 210). '
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Ewapa 3: Sc. aﬁadc cloruro de metanosulfonile (0,523 mmol) a una solucién agitada de
hidrocioruro de .(piberidin-fi-i]meti])-amida del 4dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico
(0,523 mmol) y trietilamina (2,62 mmol) en DCM (20 ml) a 0°C. La mezcla se agita a 0°C
durante una hora y después se agita a temperatura ambiente durante una noche. La mezcla de
reaccion se lava con agua (20 ml). La capa orgénica se separa, se seca (MgSQ,), se filtra y se
concentra al vacio. El residuo s¢ purifica por cromatografia en columna sobre gel de silice

eluyendo con EtQAc para producir (1-metanosulfonil-piperidin-3-ilmetit)-amida del dcido 2-(3-

fluoro-fenil)-pirimidina-5-carboxilico ¢n forma de un sélido. MS: 393 (M+H); 'H RMN (300
MHz, ‘CDJOD): $°1,43-1,95 (m, 4H), 2,10-2,23 (s a, H), 3,04-3,50 (m, 5H), 3,60-3,78(m, H), ‘
6,71-6,90 (s a, N-H), 7,18-7,23 (m, H), 7,42-7,57 (m, H), 8,18-8,37 (¢, 2H), 9,20 (s, 2H).
Ejemlo 104

(1-Dimetanosulfamoil-piperidin-3-ilmetid)-amida  del  dcido  2-(3-fluoro-fenil)-pirimidina-5-

carboxilico
o)
Nﬁj)LN/\(j
| H
~
N ) I]l
=0
H._‘C \N - S\\
N N~
F CH,

Se afiade clorure de dimetanosulfamoilo (0,632 mmol) a una solucién agitada de trihidrocloruro
de (piperidin-3-tlmetil)-amida del 4cido 2-(3-fluor0-fenil)-pirimidina-s-carbbxilico (0,632
mmol) y trietilamina (3,16 mmol) en DCM (20 ml) a 0°C. La mezcla se agita a 0°C durante una
hora y después se agita a temperatura ambiente durante una noche. La mezcla de reaccion se
diluye con DCM. '(10 ml) y se lava con agua (30 ml). La cz;pa orginica se separa, se seca
(N32304), se filtra y sc concentra al vacio. El residuo se lrin;lra con FtOAc para producir (1-
dimetanosultamoil-piperidin-3-ilmetil)-amida  del  dcido 2+ 3-ﬂuoro-fenil)-pirirniclina;S_-
carboxilico (245 mg) en forma de un solido. MS: 422 (M+H); 'H RMN (300 MHz, CDCl,): &
1,37-1,69 (m, 2H), 1,74-1,92 (m, 2H), 2,03-2,17 (s a, H), 2,81 (s, 6H), 3,09-3,20 (m, H), 3,21-
3,50 (m, 4H), 3,60-3,75 (m, H), 6,83-6,98 (s a, N-H), 7,16-7,28 (m, H), 7.42-7,55 (m, H), 8,16-
8,33 (¢, 2H), .9,2‘0 (s, 2H). ' '

Ejemplo 105

3-Metanosulfonilamino-bencilamida del Acido 2-(fenil)-pirimidina-5-carboxilico

Sc afiade cloruro. de metanosulfonilo (0,553 mmol) a una solucién agitada de 3-amino-
bencilamida del acide 2-fenil-pirimidina-5-carboxilico (Ejemplo 115, 0,526 mmol) y trietilamina

(1,05 mmol) en DCM (20 ml) a 0°C. La mezcla sc agita a tembcratura ambiente durante una
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hora. La mezcla de reaccion sc inactiva con HCI al 5% y se extrae.con DCM (20 mi). La capa
orginica se separd, se lava con agua (20 ml) y salmuera (20 ml), se seca (Na,SO,), se filtra y s¢
concentra al vacio. El residuo se purifica por cromatografia en columna sobre gel de silice

eluyendo con Mc¢OH al 0-5% en DCM para producir 3-metanosulfoni‘lamin‘o-benciIamida del

acido 2-(feﬁil)-Dirimidjna-S-carboxilico (200 mg) en forma de un sélido. MS: 383 (M+H); 'H

RMN (300 MHz, CDCl,): § 3,41 (s, 3H), 4,76-4,72 (m, 2H), 7,00 (s a, N-H), 7,05-7,23 (m, 2H),
7,27-7,60 (m, SH), 8,40-8,53 (m, 2H), 9,16 (s, 2H).
Fjempio 106

3-Acetilsulfamoil-bencilamida del acido 2-(3-fluoro-feniD)-pirimidina-S-carboxilico

A una solucidn de carbonato potésico (1,22 mmol) y N-acet1l-3-aminometil-bencenosulfonamida
(1,22 mmol) en EtOAc (10 ml) y agua (10 ml) se le afiade una solucién de cloruro del acido 2-
(3.—ﬂuor0-fcni1)-pirimidina-S-carboxﬂico (1,22 mmol) en acetato (10.ml) a 0°C y la mezela se
agita a Icmperatura ambiente durante una noche. La mezcla se acidifica con HCI al 5%a pH 2-3
y s¢ extrac con EtOAc. La capa orgénica se separa, s¢ lava con agua vy salmuera, se seca
(MgSQ,), se filtra y se concentra al vacio. El residuo se purifica por cromatografia en columna
sobre gel de silice eluyendo con EtOAc para producir 3-acetilsulfamoil-bencilamida del acido 2-
(3-Nuoro-feni)-pirimidina-5-carboxilico en forma de un sélido, MS: 429 (M+H); 'H RMN (300
MHz, CD;OD): § 3,95-4,00 (d, 3H), 4,85 (s, 3H), 7,22-7,34 (m, H), 7,41-7,62 (m, H), 7,66-7,83
(d, 2H), 7,88-7,95 (d, H), 8,04 (s, H), 8,12-8,23 (m, H), 8,26-8,37 (d, H); 9‘,26-9,34 (m, 2H).
Ejemplo 107

3-(3-Oxo-piperiazina-1-sulfonil)-bencilamida  del  &cido . 2-(3-fluoro-fenil)-pirimidina-5-

carboxilico

Siguiendo procedimientos similares a los del Ejemplo 100, pero sustituyendo N-acetil-3-
aminometil-bencenosulfonamida  por 4-(3-aminometi.l-benccnésulfonil)-pipemzin-Z-ona, se
prepara 3-(3-0x0-piperiazina-1-sulfonil)-bencilamida del acido 2-(3-fluoro-feniN-pirimidina-5-
carboxilico en forma de un s6lido. MS: 470 (M+H); '"H RMN (300 MHz, DMSO-d@):_ 83,16 (s,
4H), 3,57 (s, 2H), 4,63 (d, 2H), 7,34-7,47 (m, H), 7,56-7,77 (m, 4H), 7,80 (s, N-H), 8,01-8,18

B



[0

15

20

25

81

(m, 2H), 8,28 (d, H), 9,29 (s, 2H), 9,45 (1, N-H).

Ejemplo 108

(2-Sulfamoil-etil-amida del 4cido 2-fenil-pirimidina-5-carboxilico

_ 0
‘ Nf\/HLN
| H
>~ .
o

A una solucién de cloruro del 4cido 2-fenil-pirimidina-5-carboxilico (1,51 mmol) y amida del

Qv

2
/\~/3\
NH,

dcido 2-amino-etanosulfonico (1,51 mmol) en DCM- (15 ml) se le afiade diisopropiletitamina
(4,53 mmol). La mezcia se agita durante una noche a temperatura ambiente. Se concentra la

mezcla al vacio. El residuo se lava con agua y DCM para producir (2-sulfamoil-etil)-amida del

dcido 2-fenil-pirimidina-5-carboxilico en forma de un sélido. MS: 307 (M+H); 'H RMN (300
MHz, DMSO-dg): 8 3,25 (c, 2H), 3,67 (m, 2H), 6,93 (s, N-H), 7,47-7,60 (m, 3H), 8,36-8,48 (m,
2H), 8,92-9,15 (m, N-H), 9,16-9,36 (m, 2H); Cls, = 55 nM.

' Ejemplo 109

(2-Dimctilsulfamoil-«:til)-a'mjda del acido 2-fenil-pirimidina-5-carboxilico

(0]
P
NF N/\/S\N/CHJ
| H 1
\N CH,

Siguiendo procedimientos similares a los del Ejemplo 108 pero sustituyendo amida del 4cido 2- |

amino-etanosulfonico por amida del acido 2-dimetilamino-ctanosulfénico, se prepara (2-

dimetilsulfamoil-etil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico ¢n forma de un sélido.
MS: 334 (M+H);, 'H RMN (300 MHz, DMSO-dq): § 2,76 (s, 6H), 3.29 (¢, 2H), 3,62-3,73 (m,
2H), 7,45-7,60 (m, 3H), 8,42 (m, 2H), 9,06 (s a, N-H), 9,20 (s, 2H); Cls, =82 nM.

Eiemplo 110

" (3-Fenil-[1.2.41tiadiazol-5-i)-amida del 4cido Z-fenil-pirinlidinals-carboxilico

‘No= O
}_«%'

A una suspension de écidb 2-fenil-pirimidina-5-carboxilico (400 mg, 2 mmol) en DCM (10 ml)
s le aftade cloruro de oxalilo (0,2 ml, 2,3 mmol) a 0°C seguido de DMF (0,23 ml], 3 mmol). La
mezcla s¢ agita a 0°C durante 20 minutos, se calienta a temperatura ambientc y se agita durante
20 min mas. La mezcla se concentra al vacio. El residuo se disuelve en DCM y se aflade 3-fenil-
[1,2.4]tiadiazol-S-ilamin (248 my, 1,4 mmol) seguido de NMP (0,5 ml). La mezcla sc agita a

temperatura ambiente durante dos horas y se concentra al vacio. El residuo se tritura en DCM
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para producir (3-fenil-{1.2.4Jtiadiazol-3-iN-amida del icido 2-fenil-pirimidina-S-carboxilicg
(300 mg) en forma de un sdlido. MS: 360 (M+H); Cls = 30 nM. '
Ejemplo 111 |

(3-Fenil-[1.2 4]tiadiazol-3-iD-amida del dcido 4-metil-2-fenil-pirimidina-5-carboxilico

" CH,
O34 o
A N

A S

Siguiendo procedimientos similares a los del Ejemplo 110 pero sustituyendo acido 2-fenil-

pirimidina-S-carBoxﬂico por acido 4-metil-2-fenil-pirimidina-S-carboxilico, se prepara

(A-fenil-[ 1 .2.4]tiad1’azol-S-il)-am_ida del acido 4-metil-2-fenil-pinmidina-5-carboxilico

MS: 374 (M+H); 'H RMN (300 MHz, DMSO-d): & ‘2,77 (s, 3H), 7,54-7,60 (m, 6H), 8,23 (d,
2H), 8,48 (d, 2H), 9,22 (s, 1H), 13,88 (s, 1H). ‘

Eiemplo 112

(3-Fenil-[1,2.41tiadiazol-5-il)amida del dcida 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

N
@Nwﬁ4s,k
. :

Siguiendo procedimientos similares a los del Ejemplo 110 pero sustituyendo acido 2-fenil-

pirimidina-5-carboxilico por acido 2-(3-tluoro-fenil)-pirimidina-5-carboxilico, se prepara (3-
fenil-[1.2 4Mtiadiazol-5-il)amida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico. MS: 378
(M+H). |

Ejemplo 113

(T ctra_hidro-piran-4‘-‘in-aimida del dcido 2-(3-fluoro-fenii)-piritmidina-3-carboxilico

Siguiendo procedimientos sirnilares a los del Ejemplo 110 pero sustituycndo dcido 2-fenii-

pirimidina-5-carboxilico por écido 2-(3-fluoro-fenil)-pirimidina-S-carboxilico, y sustituyendo 3-
fenil-[1,2,4)uadiazol-5-1lamina por tetrahidro-piran-4-ilamina, se prepara (tetrahidro-niran-xt‘il);
amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico. MS: 302 (M+H); 'H RMN (300
MHz, CD;OD): 5 1,60-1,64 (m, 2H), 1,81-1,84 (d, 2H), 3,33 (s, 21), 3,38-3,45 (t, 2H1), 3,88-
3,92 (d, ZH), 4,02—4.06 (m, 1H), 7,46 (t, 1H) 7,62 (c, 1H), 8,14 (d, 1H), 8,29 (d, 1H), 8,70 (d,
1H), 9,27 (s, 2H).

Ejemplo 114

Fenilamida del dcido 2-ciclohexil-pinmidina-5-carboxilico
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Etapa 1. A una solucidn de hidrocloruro de ciclohexanocarboxamidina (1 g, 7,9 mmol) en DMF

anhidra (15 ml) se lc aflade 3,3-dimetoxi-2-carbometoxiprop-1-en-1-6xido sédico (1,82 g, 9,2
mmol) vy la mezela de reaccion se calienta a 100°C en una atmésfera de N; durante 3 horas. La
reaccién se enfria a temperatura ambiente y se afiade agua (59 ml). La mezcla se extrae con
EtOAc. La capa organica se lava con salmuera acuosa saturada, se seca (MgSQO,), se filtra y se
concentra al vacio para producir éster metilico del acido 2-ciclohexil-pirimidina-5-carboxilico
(0,5 g, 29%) en forma de un sélido. MS: 221 (M+H).

Etapa 2. Una solucion de éster metilico del acido 2-ciclohexil-pirimidina-5-carboxilico (0,97 g,

4,39 mmol) y LiOH acuoso (1 M, 4,39 ml) en MeOH (6 m!) se agita-a tempcratura ambiente .

durante una noche. Et MeOH se evapora al vacio y la solucidn acuosa se trata con HC1 3 N para
ajustar el pH entre 2 y 3. El precipitado resultante se retira por filtracidén, se lava con agua y se
seca al vacio para producir deido 2-ciclohexil-pirimidina-5-carboxilico (0,2 g, 22%) ¢n forma de
un sélido. MS: 207 (M+H). ‘

Efapa 3. Una mezcla de :icido 2-ciclohexil-pirimidina-S-carboxilico (100 mg, 0,48 mmol), 1-

hidroxibenzotriazol (74,2 mg, 0,55 mmol) y PS-DCC (505 mg, 1,28 mmol/g, 0,65 mmol) en

DMF (8 ml) se agita a temperatura ambiente durante 15 minutos y se aﬁadg anilina (30 mg, 0,32
mmol). La mezcla se agita a temperatura ambiente durante 18 horas, s¢ afade PS-trisamina (388
mg, 3,75h mmol/g, 1,45 mmol) y la mezcla continia en agitacién a temperatura ambiente durante
18 horas. El s()iido se filra y se lava con DCM. El filtrado se concentra al vacio para producir
fenilamida_del 4cido 2-ciclohexil-pirimidina-S-carboxilico (45,6 mg, 51%) en forma de un
sdlido. MS: 282 (M+H); Clso = 4960 nM.

Eiemplo 115

3-Amino-bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico

Siguiendo procedimientos similares a los del Ejemplo 8, pero sustituyendo 2,2-dioxo-2,3-
dihidro-1H-2lamda*6*-benzo[c]isotiazol-5-ilamina por 3-amino-bencilamina se prepara 3-
amino-bencilamida del acido 2-fenil-pirimidina-5-carboxilico en forma de un solido. MS: 305
(M+H); '"H RMN (300 MHz, CD,0D): 8 4,52 (s, 2H), 6,60-6,75 (m, 2H), 6,77 (s a, N-H), 7,07
(t, H), 7,47-7,5% (m, 3H), 8,44-8,53 (m, 2H), 9,23 (s, 2H).

706
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Eiemplo 116
3-Metilsulfamoil-bencilamida dé! acido 2<3-piridil)-pirimidina-5-carboxilico

. 0
A
x \N H
l = 0=8=0
v !
H,C” TH

Una mezcla de hidrocloruro del 4cido 2-(3-piridil)-pirimidina-5-curboxilico (237 mg | mmol) y
hexafluorofosfato de O-(7-azabenzotriazol-1-i1)-N,N,N,N-tetrametiluronio (380 mg, 1 mmol) cn
DMF seca (15 ml) se trata con diisopropiletilamina (0,36 ml) y se agita a temperatura ambiente
durante 30 min. Se ahade hidrocloruro de 3-metilsulfamoilbencilamina (355 mg, 1,5 mmol) y la
mezcla se agitar a tcmbemtura ambiente durante 24 horas. E.l disolvente sc retira y el residuo se
rcparte entre EtOA¢ y NaHCO; acuoso saturado. La fase orginica se separa, se lava con agua y
salmuera, se seca (MgSQ,), se filtra y sc concentra al vacio. El residuo se tritura con EtOAc. El
solido resultante se filtra y se lava con éter para prodﬁcir 3-meti]su1famo-il-bencilamida del dcido
2-(3-Diridiﬁ-nirimidina—5-carbnxilico (185 mg, 48%). MS: 384 (M+H); 'H RMN (300 MHz,
DMSO-de): 8 2,43 (d, 3M), 4,65 (d, 2H), 7,45-7,55 (c, 1H), 7,60-7,75 (m; 3H), 7,80 (s, IM),
8,72-8,80 (m, 2H), 9,35 (s, 2H), 9,55 (m, 2H).

Ejemplo 117

4-Su1famoil-beqcilamidﬂ del dcido 2-pirazol-1-il-pirimidina-5-carboxilico

o i
Nf'
' b
! N H
N ‘
: NH
0"5\\ ’
’ (o]

Siguiendo procedimientos similares a los del Ejemplo 116 pero sustituyendo hidrocloruro del
acido 2-(3-piridil)pirimidina-5-carboxilico por acido 2-pirazol-1-il-pirimidina-5-carboxilico, y
sustituyendo hidrocloruro de 3-metilsulfamoilbencilamina por hidrocloruro de 4-aminometil-

bencenosulfonamida se prepara 4-sulfamoil-bencilamida del 4cido 2-pirazol-1-il-pirimidina-S-

carbox_ilico-en forma de un sélide. MS: 359 (M+H); Cls, = 266 nM.

Ejemplo 118

(Tetralidro-pirun-4-il}-amida del icido 2-(2-metil-tiazol-4-i1)-pirimidina-5-carboxilico

_ 0
Negte
Hac\g/_/rl\\N / ﬂ ’

Siguicndo procedimientos similares a los del Ejemplo 116 pero sustituyendo hidrocloruro del

actdo  2-(3-piridil)pirimidina-5-carboxilico por acido Z{Z-metil-liazol-ﬁ-il)-pirimidina-S-

carboxilico, ¥ sustituyendo hidrocloruro de 3-metilsulfamoilbencilamina por tetrahidro-piran-4-
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ilamina s¢ prepara (letrahidro-piran-4-il)-umida del acido 2-(2-metil-tiazol-4-il)-pirimidina-S-

carboxilico cn forma de un sélido. MS: 305 (M+H); Clg, = 82 nM.

Siguiendo los procedimientos generales descritos en los gjemplos anteriores, 'i)ueden prepararse
los siguientes compuestos:

(liofen-2-ilmetil)-amida del 4cido 2-fenil-pirimidina-S-carboxilica,

(4-Metil-oxazol-2-il)-armida del dcido 2-fenil-pirimidina-5-carboxilico,

Ester efilico del &cido metoxiimino- {2-[(2-fenil—pirimidina-S;carboni1)-am>ino]-tiazol-4-il}-
acético,

(5-Metilsulfanil-[1,3,4tiadiazol-2-11)-amida dc¢l acido 2-fenil-pinmmdina-5-carboxilico,

Ester ctilico del 4cido 2-[(2-fcnil-pirimidina-f-carbonil)—amjno]-benmliazol-S-carbox'ilico,‘
(I—Fenil{til)-amida del acido (R)-2-fenil-pirimidina-S-barboxilicb,
[3-(1H-1ctrazol-5-il)-fenil}-amida del acido 2-fenil-pirimidina-5-carboxilico,

(1 -Carbanﬁmidoil—pipcridin-4-i1mctil)-amida del acido 2-fenii-pirimidina-3-carboxilico,

Amida del 4cido 5-[(2-fenil-pirimidina-5-carbonil)-amino]- t H-indol-3-carboxilico,
[3.-(2-Amino-ﬁazol-4-il)lfcnil]-arr1idu del acido 2-fenil-£3irimidina-5-carb0xilico,
{4-[2-(1,3-Dioxo-1,3-dihidro-isoindol-2-1l)-etil|-tiazol-2-il} -amida del dcido 2-fenil-pirimidina-
5-carboxilico,

[2-(Piﬁolidina-l-su]fonil)-etil]-amida del 4cido 2-(3-Nuoro-fenil)-pirimidina-5-carboxilico,
Ester terc-butilico del &cido [3-({ [2-(3-fluoro-fenil)-4-meﬁl-piﬁmidinﬁ-S-carbonil]-amino}-
metil)-bencil]-carbamico,

3-[(Piridin-2-ilmetil)-sulfumoil]-bencilamida  del  4cido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, 4 .
3-(3-Hidroxi-2,2-dimetil-propilsulfamoil)-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, _ '

3-(2-Hidroxi-2-metil-propilsulfamoil)-bencilamida  del  4cido 2~(3-ﬂuorolfcnil)-pi'rimidina-S-
carboxilico,

3-[(Tetrahidro-piran-4-ilmetil)-sulfamoil]-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-3-
carboxilico, .

3-(4-Hidroxi-butilsulfamoil)-bencilamida del dcido 24(3-ﬂuor0-fen.il)-pirimidina-S-carboxi]ico,

3-[2—(2-Hi;‘l'roxi-ctoxi)-etilsulfamoil]-bcncilamida del  icido 2-(3-ﬂuoro-fenil)—pirimidinal-S-
carboxilico,

3-[(Tetrahidro-furan-2-ilmetil)-sul famoil}-bencilamida del acido 2-(3-ﬂuoro-‘fenil)-pirimidina-S-
carboxilico, |

3-Isobutilsulfameoil-bencilamida del 4cido 2-(3-fluoro-fenil)-pinmidina-5-carboxilico,
(5-Isopropiisulfamoil-piridin-3-ilmenl)-amida  del  dcido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, . ~

(5-Metilsultamoil-piridin-3-ilmetil)-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,

o
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(2-Metilsulfamoil-piridin-4-ilmetil)-amida del acido 2-(3-fluoro-fenil)-pinmidina-5-carboxilico,
(2-Metilsulfamoil-piridin4-ilmetil)-amida del acido  2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, y | ‘ A -
(5-]sopropiIsulfamoil-piric'iin-3-ilmetil)-amida del acido 2-(3-ﬂuord-fenil)—4-metil-pirimjdina-S-
carboxilico,
PROTOCOLOS DE ENSAYQ IN VITRO PARA IDENTIFICAR INHIBIDORES
DE PGD2 SINTASA HEMATOPOYETICA
Los compuestos de la presente invencion pueden ensayuarse para determinar la actividad de
inhibicion enzimatica contra la PGD2 Sintasa de acuerdo con uno de los siguicntes ensayos.
Ensayo 1: Ensayo de Polarizacién de Fluorescencia
Como se describe en 'a publicacion PCT WO 2064/016223, Ejemplo 1L
Ensayo 2: Método de Inmuﬁoensayo Enzimatico (EIA) |
L. Soluciones de Ensayo
a. Preparacion de tampon KoHPO/KH,PO, 0,1 M (pH 7,4)
_ Preparar KH,PO, 0,1 M a partir de KH,PO, 0,1 M (Sigma, N° Cat P-8709)
Preparar K;HPO, 0,1 M a partir de KsHPO; en polvo (Fisher, BP363-500)
Mezclar K,HPO, 0,1 M con KH,PO, 0,1 M para ajustar el pH a 7.4.
b. Preparacion de y-globulina al 0,5%

Afiadir 0,1 g de y-globulina (Sigma, N° Cat G-5009) a 20 ml dc tampén
K,HPO/KH.PO, 0,1 M (pH 7,4), preparar alicuotas dc 1ml/vial y conservar a -
80°C.

¢. Preparacion de GSH 100 mM ’
Arfiadir 307 nig de GSH (Sigma, N° Cat G-6529) a 10 ml de tampén K, HPO/KH,PO,
0,1 M (pH 7,4) y conservar a - 80°C.
d. Preparacion de tampon de reaccion:
198 ml de tampon K,HPO/KH,PO, 0,1 M (pH 7,4)
GSH 2 mM — Se preparé a partir.de GSH 100 mM
0,4 g de glicerol
2 m) de y-globulina al 0,5%
Aiiadir 0,4 g de glicerol y 2 ml de y- blobulma al ,5% a 198 ml de tampdn KQHPOJ
KH;PO, 0,1 M (pH 7,4).
~ Afadir 0,4 ml de GSH 100 mM a 19,6 ml de tampon de reaccion antes del énsayo

(suficicnte para dos placas de 96 pocillos).

e. Prepuracion de solucién de inactivacién de FeCly/acido citrico: (8 mg/ml de FeCls,

acido citrico 0,1 M)

Afiadir 40 mg mas de FeCl, (IGN, N° Cat 158046) a 5 ml de acido citrico 0,1 M

(Sigma, N° Cat C0759). ‘ |

f. Preparacién de reactivo MOX:
EtOH al 10% - Afiadir 1 ml de EtOH a 9 ml de H,O ultrapura
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Disolver 0,1 g de' metoxilamina (Cayman, N* Cat 400036/) en E1OH al 10% (10 ml).
Afiadir 0,82 g de acctato sodico (Cayman, N° Cat 400037) a solucion MOX y
disolver. |
II. Materiales y Método
5 Dimetilsulféxido (DMSQ; Sigma; N Cat D2650)
Kit ProStggiandin D2-MOX c¢xpress EIA (Caymen Chemical, N* de Catalogo 500151)
Antes del ensayo, enfriar 10 ml de acetona cn tul.n()s de polipropileno y pla;:as de 96 pociilos
vacias cn hielo. Todos los procedimientos excepto la dilucic')ri dcl compuesto se realizan en hielo.
1L Dilucién del éompuesto |
10 1. Diluir el compuesto de DMSO

Vol de solucién madre de DMSO | Concentracién de compuesto |
| (ah) DMSO (ul) M)
4 pl de 10 mM 6l 4
3 ul de 4 mM 6 nl 1,3333
Julde 1,33 mM 6 ul 0,4444
3 pl de 0,44 mM . 6ul 0,1481
3plde 0,148 mM 6p . 0,0494
3 ul de 0,049 mM 6 ul 0,0165
3wl de 0,016 mM : 6l 0,0055

2. Dihir 2 pl de cada concentracién anterior de cor.npue.sto en 38 pl de tampén de reaccion
- en placas de 926 pocillos y mez;clar. ‘ |

IV. Preparacién de solucién enzimética de sustrato :
15 1. Preparacién de solucion enzimitica de 0,39 ng/ul (0,35 ng/ul al ﬁﬁal, después de la

" adicién del compuesto). ‘
Mezclar 4 pl de h-PGDS humana a 4 mg/ml con 396 (d de tampén de reaccion (para dar
una concentracién enzimitica de 40 pg/ml). Afadir 46,8 pl-de h-PGDS a una
concentracion de 40 pg/ml a 4,753 ml de tampdn de reaccion para dar un volumen total

20 de 4,8 ml | ‘ ‘

2. Preparacion de Solucién de Sustrato (PGH2): Afiadir 0,375 ml de PGH2 a una

concentracién de 0,1 mg/ml a 1,625 mi de acetona.

V. Reaccién enzimdtica:
25 1. Anadir60 pl de solucién enzimatica a los pocillos de compuesto y de conirol pusitivo
(sin compuesto) en placas de polipropileno de fondo ¢n U en hielo. .
2. Adadir 60 pl de tampdn de reaccién y 6,6 pl de DMSO al 5% en tampdn de resccion en
los pocillos de control negativo de la placa. -

3. Afadir 6,6 pl de compuesto diluido en tam pon de reaccion a los pocillos de compuesto y
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mezclar.
4. Afadir 6,6 ul de DMSO al 5% en tampdn de reaccion al pocillo de control positivo.
5. Incubar la placa en hielo durante al menos 30 minutos.
6. Afadir 20 pl de solucion de sustrato (PGH2) a los pocillos; de compuesto, control
negativo y.control positivo de la placa de 96 pocillos de fondo ¢n U en hielo.
7. Secar la placa en una sala refngerada durante aproximadamente 25-28 minutos.
8. Introducir 45 pl de solucion enzimitica (anterior) con una pipeta en placas de 96
pocillos con PGH2 seca y mezclar 3 veces. Incubar ¢n hielo durantc_] min,
Y. Afiadir 45 pnl de solucion de FeCl; en cada pociilo y mezclar.
10. Afiadir 90 pl de solucién MOX y mezelar. '
11. Incubar durante 30 minutos a 60°C.
12. Diluir las mucstras 2500X con tampon EIA. ‘
VL Ensayo EIA
Realizar ¢l ensayo de acuerdo con the !)roccdiﬁ]icnto del kit ETA proporcionado por
Cayman. Los niveles totales de PGID2 (pg/ml) se determinaron en las muestras por kits EIA
(Caymen Chemical, N° de Catalogo 500151)
Calcular la cantidad de PGD2 como se indica a continuacion
% de conirol pﬁsitivo calg;.ulado de acucrdo con la ecuacion proporcionada a continuacion;
%Control positivo = (Valor de compuesto-Control negativo) / (Valor positivo-Valor de
control negalivo) x 100. _
(Valor de compuesto-Control negativo)

%Control positivo = i X 100
(Valor positivo-valor de control negativo)

~ Valor de compuesto, = niveles de PGD2 (pg/ml) obtenidos a partir de la curva patron en cl

ensayo ELA para las muestras con compuesto

Valor de control negativo = niveles de PGD2 (pg/ml) obtenidos a partir de la curva patron en

el ensayo EIA para las muestras sin enzima

Valor de control positivo = niveles de PGD2 (pg/ml) obtenidos a partir de la curva patrén en

¢l ensayo EIA para las muestras con enzima pero sin compuesto.

Los valores de Cly, se determinan por ajuste excel para conseguir el valor de x cuando

y=1/2¥max usando el modelo logistico d¢ 4 paranietros paré las curvas de Clso. -
Resultados
Los compuestos dentro del alcance de la invencién producen una inhibicion de 50% en
¢! Ensayo de Polarizacion de Fluorescencia o el ensayo ELA a concentracioncs dentro del
intervalo de aproximadamente | nanomolar 2 aproximadamente 30 micromotar. Los valores de

Clso para los Ejemplos 8, 9, 33, 34, 82, 83, 84 y 114 obtenidos por ¢l Ensayo de Polarizacion de

20
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Fluorescencia, y los valores de Cly, para los Ejemplos 1, 30, 38, 40, 45, 48, 49, 51, 54, 55, 56,
63, 65, 68, 71, 85,93, 97, 108, 109, 110, 117 y 118 obtenidos por el ensayo EIA sc presentan en
la seccion de “EJEMPLOS” de este documento. ‘

La presente invencion puede llevarse a la practica en otras formas especificas manteniendo su

espiritu o sus atributos esenciales.

Al
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REIVINDICACIONES
1. Un compuesto de férmula (1):
R® O
l_,l
N \ N/ \R‘k
' |
| )|\ ~ H
R N
M
en la que:
R'es arilo, heteroarilo o cicloalquilo (Cs-Cy), estando cada uno de ellos opcionalmente

R*es

R’es

sustituido con halo, alquilo {(C,~Cs). hidroxi, alcoxi (C,-Cg), haloalquilo (C,-C.) o
haloalcoxi (C1-Cs); ‘ ' '

hidrégeno o alquilo (C,-Cy);

-P(=0)-(alcoxi); 0 Y'Y?N-$0,-,

cicloalquilo, cicloalquenilo, arilo, heteroarilo, heterociclilo, heterociclenilo, o alcarilo

. multiciclico, estundo cada vno de ¢llos opcionalmente sustituido con:

acilo, ciano, nitro, halo, hidroxi, carboxi, amidino;

R’0-C(=0)-C(=N-OR")-, Y'Y’N-, Y'Y’N-C(=0)-, Y'Y’N-C(=0)-0-, Y'Y*N-
SO,-, ,

R’-S0,-NR*-, R’-C(=0)-NR°’-, Y"Y*N-alquileno (C,-Cy)-8$Op-alquileno (C,-Cy)-

, 0

alquilo, alquenilo, alquinilo,. alcoxi, alcoxicarbonilo, alquiltio, alquilsulfinile o

alquilsulfonilo, estando cada uno de ellos opcionalmente sustituido con:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-
{alcoxi),, Y'Y?N-, Y'Y*N-80,-, R’-S0:-NR"-, '
arilo o heteroarilo, ¢stando cada uno de cllos opcionalmente sustituido
con alquilo, halo, haloalquilo, alcoxi, haloalcoxi, hidroxi,
amino, alquilamino, dialquilamino, carboxi o alcoxicarbonilo, o
heterociclilo o arilheterociclilo, estando cada. uno de ellos
| opcionalmente sustituido con oxo o alquilo, 0
.arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, -heteroariloxi o heterociclilo,
estando cada uno de ellos opcionalmente sustituido con alquilo,
haloalquilo, halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -
P(=0)-(alcoxi), Y'Y’N- 0 Y'Y’N-SO,-, y
cuando R® es cicloalquilo, cicloalquenilo, heterociclilo, heterociclenilo o alcarilo

multiciclico, también estd opcionalmente sustituido con oxo;

i
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L'¢s  un enlace o alquileno (C,LC(;) opcionalmente sustituido con hidroxi, o cuando R’ es
cicloalquilo opcionalmente sustituido, cicloalquenilo, arilo, heteroarilo, heterociclilo,
heterociclenilo o alcarilo multiciclico, entonces el grupo alquileno (C,-Cq) también esté
opcionalmente sustituido con -P(=0)-(alcoxi); '

cada uno de R*; R’ y RS ¢s independientcmente hidrégeno o alquilo,

R es alquile opéionalmente sustituido con h&droxi,-halo 0 alcéxi, o

. arilo, heteroarilo, arilalquilo o hetervarilalquilo, donde ¢l grupo a:ﬁlo'o heteroarilo o el
resto arilo o heteroarilo del grupo arilulquilo o heteroarilalquilo esta
opcionalmente  sustituido con alquilo, haioalquilo, hidroxi, carboxi,
alcoxicarbonilo, amino, alquilamino, dialquilaminp, halo, alcoxi o haloalcoxi; y

cada uno de Y' e Y? s independientemente:
hidrégeno,

alquilo opcionalmente sustituido con:

hidroxi, carboxi, halo, amino, alquilamino, dialquilamino, cicloalquilamino,

aminocarbonilo, alquilaminbcarbdnilo, dialquilaminocarbonile,
cicloalquilaminocarbonilo,
-alcoxi opcionalmente sustituido con hidroxi,
cicloalqui-lo, heterociclilo, arilo o heteroarilo, estando cada uno de ellos
6pcionahi1cnte sustituido con alquilo, halo o haloalquilo, o
cicloalquilo opcionalmente sustituido con carboxi, 0
Y' e Y? junto con el .étomo de nitrégeno al que estin unidos forman un heterociclilo que conticne
opcionalmente otro heterodtomo seleccionado entre oxigeno, nitrogeno o azufre, donde el grupo
heterociclilo estd opcionalmente sustituido con alquilo u oxo; A

o un hidrato, solvato o N-0xido del mismo, o una sal farmacéuticamente aceptable del mismo.

2. El compuesto de acucrdo con la reivindicacién 1, en el que R' es fenilo, heteroarilo de

cinco o scis miembros o ¢icloalquilo (Cs-Cy), estando cada uno de ellos opcionalmente sustituido

con halo, alquilo (C,-Cg), hidroxi, alcoxi (C,-Cg), haloalquilo (C-C,) o haloalcoxi (C,-C;) , oun

hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

3. Ei ‘Compuesto de acuerdo con la reivindicacion 1, en el que R' es fenilo o heteroarilo de
cinco o seis mienibros, cstando cada uno de ellos opcionalmente sustituido con halo, alquilo (C;-
C¢), hidroxi, alcoxi (C,-Cg), haloalquilo (C,-Cy) o haloalcoxi (C,-C,), o un hidrato, solvato o N-

6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

4. El compuesto de acuerdo con la reivindicacién 1, en el que R' es fenilo o heteroarilo de
cinco o seis miembros, estando cada uno de ellos opcionalmente sustituido con halo, alquilo (C-
Cs), hidroxi, alcoxi (C,-Cs), haloalquilo (C;-C,) 0 haloalcoxi (C,-C,), 0 un hidrato, solvato o N-

6xido del mismo, o una sal farmacéuticamente aceptable del mismo, con la condicion dc que

75
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cuando R' es fenilo o heteroarilo de scis miembros, cntonces sélo estd sustituido en la posicion

orio 0 meta.

5. El. compuesto de acuerdo con la reivindicacién 1, en el que R' ¢s fenilo, piridilo,
tiazolilo, imidazolilo o oxodiazolilo, estando cada uno de ellos opcionalmente sustituido con
halo, alquilo (C.-CG), hidroxi, alcoxi (C;-Cs), haloalquilo (C,-C,;) o haloalcoxi (C,-C,), o un

hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

6. El compuesto de acuerdo con la reivindicacién 1, en el que .R’ es fenilo o piridilo,
estando cada uno de ¢llos sustituido en 1a posicion orto o meta con halo, alquilo (C,-Cy), hidroxi,
alcoxi (C,-Cq), haloalquilo (C,-C.) o haloalcoxi (C,-Cy), o un hidrato, solvato o N-oxido del

mismo, ¢ una sal farmacéuticamente aceptable del mismo.

7. El compuesto de acuerdo con la reivindicacién 1, en el que R es fenilo opcionalmente

sustituido con halo, alquilo (C,-Cs), hidroxi, alcoxi (C-Cy), haloalqui16 (C\-C,) o haloalcoxi (C;-

C,), 0 un hidrato, solvato o N-0xido del mismo, o una sal farmacéuticamente aceptable del

mismo.

8. Il compuesto de acuerdo con la reivindicacién 1, en el que R' es fenilo opcionalmente
sustituido en la posicién orto o meta con halo, alquilo (Ci-Cq), hidroxi, alcoxi (Ci-Cq),
halealquile (C,-C;) o haloalcoxi (C,-C,), o un hidrato, solvato o N-dxido del mismo, o una sal

farmacéuticamente aceptable del mismo.

9. El compuesto de acuerdo con la reivindicacién 1, en ¢l que R! es fenilo opcionalmente
sustitwido con halo, o un hidrato, solvato o N-éxido del mismo, o una sal farmacéuticamente

aceptable del mismo.

10. El compuesto de acuerdo con la reivindicacion 1, en el que R' es fenilo opcionalmente

sustituido en la posicién orto-o meta con halo, o un hidrato, solvato 0 N-6xido del mismo, o una

sal farmacéuticamente aceplable del mismo.

1. © El compuesto de acuerdo con la reivindicacién 1, en el que R' es 2-fluorofenilo o 3-
fluorofenilo, o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable

del mismo.

12. El compuesto de acuerdo con la reivindicacion 1, en el que R® es hidrégeno, o un

hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

13. El compuesto dc acuerdo con la reivindicacién 1, en el que R? es metilo, o un hidrato,

zi
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solvato 0 N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

14. El compuesto de acuerdo con la reivindicacion 1, en el que L' es un enlace, o un hidrato,

solvato o N-6xido del mismo, o una sal farmacéuticameénte aceptable del mismo.

15. El compuesto de acuerdo con la reivindicacién 1, en el que L' es alquileno (C.-C;), 0 un

hidrato, solvato o N-6xido del misto, o una sal farmacéuticamente aceptable del mismo.

16.  El compuesto de acuerdo con la reivindicacion 1, en €] que L' es —<CH,-, 0 un hidrato,

solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

l;l. El c'omi)uesto de acuerdo con la reivindicacion 1, en el que
R*es cicloalquilo, cicloalquenilo, arilo, hetcroarilo, heterociclilo, heterociclenilo o alcarilo
muiticiclico, estando cada uno de ¢llos opcionalmente sustituido con:
acilo, clano, nitro, halo, hidroxi, carboxi, amidiﬁn;
R’0-C(=0)-C(=N-OR%)-, Y'Y!N-, Y'Y’N-C(=0)-, Y'Y’N-C(=Q)-0-, Y'Y>N-
80.-, | . '
R’-80,-NR®-, R7-C(=0)-NR*-, Y'Y*N-alquilenc (C,-C.}-SO;-alquileno (C,-Cy)-

y O

aiquilo, alquenilo, alquinile, alcoxi, alcoxicarbonilo, alquiltio, alquilsulfinilo o -

alquilsulfonilo, estando cada uno de ellos opcionalmente sustituido con:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=Q)-
(alcoxi);, Y'Y?N-, Y'Y?N-80,-, R7-80,-NR*-,
arilo o heteroarilo, cstando cada uno de ellos opcionalmente sustituido
con alquilo, halo, haloalquilo, élcoxi, haloalcoxi, hidroxi,
amino, alquilamino, dialquilamino, carboxi o alcoxicarbonilo, o
h_etérocicli]o 0 arilhcteroéiclilo, ' estando cada uno de el.los
opcionalmente sustituido con oxo o alguilo, 0
arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, hcteroanloxi o heterociclilo,
estando cada uno de ellos 0pcioriz_1|mentc sustituido con  alquilo,
haloalquilo, halo, alcoxi, haloalcoxi, hidroxi, carbdxi, alcoxicarbonilo, -
P(=0)-(ulcoxids, Y'Y°N- 0 Y'Y?N-SO,-, y
cuando R’ cs cicloalquilo, cicloalqucnilo, heterociclilo, heterociclenilo o alcarilo multiciclico,
también estd opcionalmente sustituido con oxo,

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

18, El compuesto de-acuerdo con la reivindicacidn 1, ¢n el que R? es fenilo, piridilo,
tiazolilo, imidazolilo, oxodiazolilo, imidazolilo, pirimidinilo, tiofenilo, oxazolilv, cicloalquilo,

benzooxazolilo, l,2,4-liadiazolilo, 1,3,4-tiadiazolilo, tetrahidropiranilo, piperidinilo, furanilo,

AL
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benzo[l_.?»]dioxo]ilq,- benzotiazolilo, imdazolidinilo, indazolilo, benzoimidazolilo, indolilo,
benzofuranilo o |,3-dihidro-benzofc]isotiazolilo, estando cada uno de elfos opcionalmente
sustituido con:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
R°0-C(=0)-C(=N-OR%-, Y'YN-, Y'Y?N-C(=0)-, Y'Y2N-C(=0)-0-, Y'Y?N-SO,-,
R’-S0,-NR%, R7-C(=0)-NR°®-, Y'Y’N-alquileno (C,-C,)-SO0;-alquileno (C,-Cy)-, 0
alquilo, alquenilo, ‘alquinilo, alcoxi, alecoxicarbonilo, alquiltio, alquilsulfinilo o
alquilsulfonilo, estando cada uno de ¢llos opcionalmente sustituido con:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-(alcoxi),,
Y'YIN-, Y'Y2N-50,-, R’-S0,-NR’-,
arilo o heteroarilo, estando cada uno de cllos opcionalmente sustituido con
alquilo, halo, haloalquilo, alcoxi, haloalcoxi, hidroxi,- aminb,
alquilamino, dialquilamino, carboxi o alcoxicarbonilo, o
heterociclilo o arilheterociclilo, estando éada uno de ellos opcionafmente
sustituido con 0xo 0 alquilo, o

arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, heteroariloxi o heterociclito, estando cada

uno de cllos opcionalmente sustituido con alquilo, haloalquilo, halo, alcoxi,

haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-(alcoxi);, Y'Y’N- o
Y'Y’N-SO,-, y
cuando R’ cs cicloalquilo, tetrahidr'opimnilo, pipendinilo, irﬁidazolidinilo o 1,3-dihidro-
benzo[cJisotiazolilo, también ¢std opcionalmente sustituido con oxo, ‘

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

19. - El compuesto de acuerdo con la reivindicacion 1, ¢n €l que:

R* es fenilo, piridilo, tazolilo, imidazolilo, oxodiazolilo, imidazolilo, pirimidinile, tiofenilo,
oxazolilo, cicloalquilo, benzooxazolilo, 1,2 4-tiadiazolilo, 1,3,4-tiadiazolilo, tetrahidropiranilo,
piperidinilo, furunilo, ‘benzo[1,3]dioxolilo, benzotiazolilo, imidazolidinilo, indazolilo,
benzoimidazolilo, indolilo, benzofuranilo o 1,3-dihidro-benzo[c)isotiazolilo, estando cada uno

nitro, halo, hidroxi, carboxi, amidino, R*0-C(=0)-C(=N-OR%)-, Y'Y*N-, Y'Y*N-C(=0)-

de ellos opcionalmente sustituido con:

Y'YN-$O0p, R-SO,NR’-, R-C(=0)-NR®-, alcoxi; aleoxicarbonilo, alquiltio,
alquilsulfonilo, arilo; heteroarilo o
alquilo opcionalmente sustituido con:
halo, carboxi, alcoxicarbonilo, arilo o heteroarilo, -P(=0)-(alcoxi),, Y'Y’N-,
Y'Y?N-80,-, R’-S0,-NR’-, 0
heterociclilo o arilheterociclilo, estando cada uno de ellos opcionalmente
sustituido con 0xo0, 0

heterociclilo opcionalmente sustituido con Y'Y*N-, y
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cuando R’ es cicloalquilo, tetrahidropiranilo, piperidiniio, imidazolidimlo o 1,3-dihidro-
benzo|clisotiazolilo, también estd opcionalmente sustituido con oxo;A ¥ '

cada uno de Y' e Y? es independientemente hidrégeno, cicloalquilo o alquilo opcionalmente
sustituido con hidroxi, alcoxi, amino, alquilamino,'dialquilamjno, heteroarilo o heterocichilo
opcionalmente sustitiudo con alquilo,

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente accptable del mismo.

20, El compuesto de acuerdo con la reivindicacién 1, en el que R? ¢s fenilo opcionalmente
sustituido con:
aciio, ciano, nitro, haio-, hidroxi, carboxi, amidino,
R’0-C(=0)-C(=N-OR")-, Y'Y’N-, Y'Y’N-C(=0)-, Y'Y’N-C(=0}-O-, Y‘YZN-SO;-,
R’-S0,-NR®-, R"-C(=0)-NR%-, Y'Y?N-alquileno (C,-Cy)-SO;-alquileno (C,-Co)-, 0
alquilo, alquenilo, alquinilo, alcoxi, alcoxicarbonilo, alquillfo, alquilsulfinilo o
alquilsulfonilo, estando cada uno de ¢llos opcionalmente sustilpido con; | .
“halo, "alcoxi, hatoalcoxi, hidroxi, carboxi, alcoxicarbonilo, -P(=0)-(alcoxi),,
Y'Y*N-, Y'Y*N-80;,-, R™-SO,-NR*-,
arilo o heteroarilo, estando cada uno de ellos opcionaimente sustituido con
alquilo, halo, 'haloalquilo', alcoxi, haloalcoxi, hidroxi, amino,
alquilamino, dialquilamino, carboxi o alcoxicarboenilo, o
heterociclilo o arilheterociclilo, cstando cada uno de .cllos opcionalmente‘
susﬁluido con oxo o alquilo, o | '
arilo, heteroanlo, arbilo, heteroaroilo, ariloxi, heteroariloxi o heteraciclilo, estando cada
uno de c¢llos opcionalmente sustituido con alquilo, haloalquilo, halo, alcoxi,
haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -9(50)-(alcoxj)2, Y'YzN- 0
Y'Y’N-S0,-,

" 0 un hidrato, solvato o N-6xido del mismo, o una sa! farmacéuticamente aceptable del mismo.

21. El compuesto de acuerdo con la reivindicacion 1, en el que:
R’ es fenilo opcionalmente sustituido con:
nitro, hal('), hidroxi, carboxi, amidino, R’O-C(=O)-C(=N-OR“)-, Y'Y*N-, Y'Y?N-C(=0)-
Y'YN-SO,-, R’-S0,-NR’., R’-C(=0)-NR®-, alcoxi, alcoﬁcarbonjlo, alquiltio,
alquilsulfonilo, arilo, heteroarilo o '
alquilo 6pci0nalmente su.zstituido con: ‘
halo, carboxi, alcoxicarbonilo, arilo o heteroarilo, -P(=0)-(alcoxi),, Y'Y*N-,
Y'Y’N-SO;-, R’-80,-NR%, 0
hetcrociclilo o anlheterociclilo, estando cada uno de¢ ellos opcionalmente
sustituido con o0x0, 0 - '

heterociclilo opcionalmente sustituido con Y'Y?N-, y
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cada uno de Y' e Y? es independientemente hidrégeno, cicloalquilo o alquilo opcionalmente
sustituido con hidroxi, alcoxi, amino, alquilamino, dialquilamino, heteroarilo o hetcrociclilo
opcionalmente sustituido con alquilo,

o un hidrato, solvato o N-¢xido del mismo, o una sal farmacéuticamente aceptable del mismo.

Zﬁ. El compuesto de acuerdo con la reivindicacion 1, en el que R’ es fenilo opcionalmente
sustituido con: '
Y'Y?N-S0,-, R™-80,-NR®-, alquilsulfonilo, o
 alquilo sustituido con Y'Y*N-SO,-, R’-SO,-NR’-,

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

23, El compuesto de acuerdo con la reivindicacién 1, en el que:
R* es fenilo opcionaimente sustituido con:

Y'Y?N-SO,-, R-SO,-NRE-, alquilsulfonilo, o

alquilo sustituido con Y'Y’N-80,- 0 R™-80,-NR- y ,
cada uno de Y' e Y? es independicntemente hidrégeno, cicloalquilo ¢ alquilo opcionalmente
sustituido con _hidroxi, alcoxi, amino, alquilamino, dialquilamino, heteroarilo o heterociclilo
opcionalmente sustituido con alquilo,

o un hidrato, solvato o N-6xido del mismo, o una sal farmacéuticamente aceptable del mismo.

24. ' El compuesto de acuerdo con la reivindicacion |, que es

Bencilamida del 4cido 2-fenil-pirimidina-S-carboxilico

Fcnilami_da del 4cido 2-piridi.n-4-i1-pirim_idina—5-carbox1’lico,

Fenilamida del acido 2-piridin-3-il-pirimidina-5-carboxilico,

Fenilamida del dcido 2-pindin-2-il-pirimidina-5-carboxilico,

Fenilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,

Fenilamida del acido 2-(4-fluoro-fenil)-pirimidina-5 -carboxilico,

Fenilamida del acido 2-(2-fluoro-fenil)-pirimidina-5-carboxilico,

(2,2-bioxoy2,3-dihidro-l H-2lamda*6*-benzo[c]isotiazol-5-il)-amida  del  4cido  2-fenil-
pirimidina-5-carboxilico,

[l-(1I-l-lmidazd]-Z-ilmetil-piperidin-4-i]]-amida del acido 2-fenil-pirimidinu-S-carboxilico?
(6-Dimetilamino-piridin-j-ilmetil)-amida del acido 2-fenil-pirimidina-5-carboxilico,
[2-(2-Pirrolidin-1-il-etil)-benzooxazol-6-il]-amida del acido 2-fenil-pirimidina-5-carboxilico,
4-Sulfamoil-bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico,
[2-(4-Sulfamoil-fenil)-ctil]-amida det dcido 2-fenil-pirimidina-5-carboxilico,
[4-(2-Ox0-oxazolidin-4-ilmetil)-fenilj-amida del acido (R)-2-fenil-pirimidina-5-carboxilico,
(6-Acctilamino-piridin-3-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico,

(3-Carbamoil-fenil)-amida del 4cido 2-fenil-pirimidina-S-carboxilico,
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(3-Metilcarbamoil-fenil)-amida del dcido 2-fenil-pirimidina-5-carboxilico,
(4-Hidroxi-ciclohexil)-amida del acido 2-fenil-pirimidina-5-carboxilico,

Ester ctilico del Acido 4-metil-2-[(2-fenil-pirimidin-S-carbonil)-amino]-tiazol-5-carboxilico,
Ester ctilico del acido {2-[(2-fenil-pirimidina-5-carbonil)—aminé]-tiazol-zl—il} -acético,

Acido 4-'mf:til-2-[(2—fenil-pirimidin-S-carbonil)-amjn0]-tiazol-5-carboxi]ico,

Acido {2-[(2-fcnil-pirimidina-5-carbonil)-amino}-tiazol-4-il} -acético,
4-Metilsulfamoil-bencilumida del dcido 2-fenil-piri midina-5-carboxilico,
4-Dimetilsulfamoil-bencilamida dcl 4cido 2-fenil-pirimidina-5-carboxilico,
(3,5-Difluoro-fenil)-amida del icido 2-fcnil-piﬁmidina-S-carbo.\"ilico,

Piridin-2-1lamida del acido 2-femil-pirimidina-5-carboxilico,

Tiazol-2-ilamida del dcido 2-fenil-pirimidina-5 -carboxilico,

(3-Sulfam6il-fenil)-amida del acido 2-fenil-pirirnidina-'S—carboxilié:o,
(2-Ox0-1,2-dihidro-pirimidin-4-il)-amida del acido 2-fenil-pirimidina-5-carboxilico,
(4-Sulfamoil-fenil)-amida del 4cido 2-fenil-pirirmdina-5-carboxilico,

Pirimidin-4-ilamida del écido'2,-fenil-pirimidina-S-carboxi-lico,
(1-Piridin-3-ilmetil-piperidin-4-il)-amida del dcido 2-fenil-pirimidina-3-carboxilico,
[2-(2-Ox0-imidazolidin-1-il)-etil]-amida del acido 2-fenil-pirimidina-5-carboxilico, .
[2-(1H-Imidazol-4-il)-etil}-amida del acido 2-fenil-piﬁﬁﬁdina-5 -carboxilico,

(T ctmhidrd—piran-#ilmetil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
(3-Trifluorometil-fenil)-amida del acido 2-fenil-pirimidina-5-carboxilico,
(2H-Pirazol-3-i]')-.umida del acido 2-fenil-pirimidina-5-carboxilico, -
(1-Metil-piperidin-4-il)-amida del icido 2-fenil-pirimidina-S;carboxilico,

Pirimidin-2-ilamida del &cido 2-fenil-pirimidina-5—arboxilico, |
3-Mctilsulfamoil-béncjlamida del acido 2-(3,5-difluoro-fenil)-pirimidina-5-carboxilico,
3-Metilsulfamoil-bencilamida dé] acido 2—(2,5;diﬂuoro-fenil)—pirimidina-S-carboxilico,
3-Metilsulfamoil-bencilamida del dcido 2-(4-difluorofénil)-4-metilpirimidina-5-carboxilico,
3-Metilsulfamoil-bencilamida del 4cido 2-(2-piridil)-pirimidina-5-carboxilico,
3-Mctilsulfamoil-bencilamida del acido 2-(3-piridil)-4—rnetil-pirinﬁdina-S-carboxi‘lico,
3-Etilsulfamoil-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(2-Etoxi-etilsulfamoil)-bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(2-Hidroxi-propilsulfamoil)-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-Ciclopropilsulfameil-bencilamida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(3-Hidroxi-propilsulfumoil)-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(Z-Metoxi-etilsulfamoil);bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico, -
3-(3-Metoxi-propilsulfamoil)-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(4-Metoxi-butilsulfamoil}-bencilamida del acido 2-(3 ;fluorb-fenil)-pin'midina-S -carboxilico,
3-Ciclohexilsulfamoil-bencilumida del dcido 2-(3-fluore-fenil)-pirimidina-3-carboxilico,
3-(2-Hidroxi-1,1-dimetil-etilsulfamoil)-beneilamida  del acido 2-(3-fluoro-fenil)-pinmidina-5-

carboxilico,
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3-Sulfamoil-bencilamida del acido 2-(3-fluoro-tenil)-pirimidina-5-carboxilico,
3-(2-Morfolin-4-il-etilsulfamoil)-bencilamida  del  acido 2-(3—ﬂuoro-fenil)—pirimidina-S-
carboxiiico, ‘
3-(2-Piperidin-1-il-etilsulfamoil)-bencilamida del acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, A A
3-[2-(1-Metil-pirrolidin-2-il)-¢tilsulfamoil}-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-
5-carboxilico, l
3-[(1-Etil-pirrolidin-2-ilmetil)-sulfamoil]-bencilumida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, '
3f[2-(lH-Imida‘zol-4-il)-elilsulfamoi]]-bcncilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico, ,

3-[3-(2-Mctil—piperidin-l -il)-propilsulfamuil]—bencilamida del  4acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico, _
3-(3-Pirrolidin-1-il-propilsulfamoil)-bencilamida d¢l  acido  2-(3-fluoro-fenil)-pinmidina-5-
carboxilico,

3-(2-Dimetilamino-etilsulfamoil)-bencilamida  del  4cido 2-(3fﬂupro-fenil)-pirimidina-S-
carboxilico, .

3-(2-Dictilamino-etilsulfamoil)-bcncilamida del acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(3-Dimeti]amino-2,2-dimetil-propilsﬁlfamoil)-bencilamida del acido 2-(3-ﬂ.uoro-fcnil)-
pirimidina-5-carboxilico, .
3-(5-Dimetilamino-pentilsulfamoil)-bencilamida  del dcido  2-(3-fluoro-tenil)-pirimidina-3-
carboxilico, '

3-(2-Diisopropilamino-etilsul famoil)-bencilamida del  dcido 2-(3-ﬂuoro-fcnil)—pirimidina-S-
carboxilico, _ ,
3-(Metanosulfonilamino-metil)-bencilamida del dcido 2-(3-ﬂuoro-fenil)-4-meti]-pirimidina-S-
carboxilico, |

3-[(Propano-2-sulfonilamino)-metil]-bencilammida  del  4cido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

3-Metilsulfamoilmetil-bencilamida del acido 2-(3-ﬂuoro-fcnil)—4-metil-piririﬂdina-s-carboxi lico,
3-(Isopropilsulfamoil-metil)-bencilamida - del dcido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, . ‘ ‘
3-(Metanosulfonilamino-metil)-bencilamida  del  acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-[(P;'Opano-Z-sulfoni]amino)—metil]-bcncilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-Metilsulfamoilmctil-bencilamida del 4cido 2-(3-ﬂuorol—fem:l)-pirimidina-S-carboxilico,
3-(Isopropilsulfamoil-metil)-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico

(2-Metanosulfonilamino-piridin-4-ilmetil)-amida  del  dcido  2-(3-fluoro-fenil)-pirimidina-3-

B
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carboxilico,

(Tetrafﬁdro~piran—4-i])-amida del  4cido  2-(5-metl-[1,2,4]oxadiazol-3-1l)-pirimidina-5- -

carboxilico,

4-Sulfamoil-bencenoamida del 4cido 2-(5-metii-{1,2,4]oxadiazol-3-il)-pirimidina-5-carboxilico
(3-Fenil-[1,2 4]tadiazol-5-il)-amida del &cido 2-(5-metil-|1,2,4Joxadiazol-3-il)-pirimidina-5-
carboxilico, '

3-(Morfolina-4-sulfonil)-bencilamida del dcido 2-(3-ﬂuoro-fcniI)-pirimidiﬁa-S-carboxilico,
3,4-Dimetoxil-bencilamida del 4cido Z-fbnil-pirimidina-S-oarboxilico,
(2-Benzo[t,3)dioxol-5-il-etil)-amida del écidc; 2-fenil-pirimidina-5-carboxilico,
(1H-Indazol-5-il)-amida del dcido 2-fenil-pirimidina-5-carboxilico,
4-1,2,3]Tiadiazol-3-il)-bencilamida del 4cido 2-fenil-pirimidina-5-carboxilico,
3-Metilsulfamoil-benéi]amida del acido 2-(3-ﬂuoro-feﬁil)-4-meli1-pirimidina-5-carboxi]ico,
3-Metilsulfamoil-bencilamida del 4cido 4-metil-2-piridin-2-il-pirimidina-5-carboxilico,
4-'Morfolin—4-ilbenci]amida del écido 2-fenil-pirimidina-5-carboxilico,

Ester metilico del 4cido 6-[(2-fenil-pirinﬁdi'n—ﬁ-carboni])—amino]- 1H-benzoimidazol-2-
carboxilico

Acido 6-[(2-fenjl-pirimidin-5-carbonil)-amino]-1 H-bcnzoimidazol-2-car,boxil'ico,
(Benwthraﬁ-s-ilmetil)-amida del acido 2-fenil-pirimidina-5-carboxilico,
4-Metanosulfonilamino-bencilamida del acido 2-fenil-pirimidina-5-carboxilico,
4-Carbamoil-bencilamida del Acido 2-fenil-pirimidina-5-carboxilico,
3-(2-Hidroxi-etilsulfamoi])-béncilamida del 4cido 2-fenil-pirimidina-5-carboxilico,
4~(Morfolin-4-sulfonil)-bencilamida del acido 2-fenil-pirimidina-5-carboxilico,
3-Metilsulfamoil-bencilamida del acido 2-fenil-pirimidina-5-carboxilico,
[2-(2;Amino-4-mctil-tiazol-5-il)-elil]-amida del acido 2-fcnil-pirimidiﬂa-s-éarboxilico,
3-Metilsulfamoil;bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,

Ester dietilico del dcido {4-{'[(Z-Ibnil-pirimidina-s-carbonil)-amino]-benci]}—fosf(')nico, '

Ester dictilico del acido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-butil)-fosfénico,

Ester dietilico del dcido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-etil)-fosfonico,

Eéter dietilico del acido § feni]-[(Z-fenil-pirimidina-S-barbonil)-amino]-métil)—fosfénico,
3—Metanosﬁlfonil)-bcneilamida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(1-Metanosulfonil-piperidin-3-ilmetil)-amida  del  &cido 2{3-fluoro-fénil)-pirimidina-S—
carboxilico, '

(1-Dimetanosul[’amoil-piperidin—3-ilmclil)-amidé del 4cido 2-(3-tluoré-fenil)-pirimidina-5-
carboxilico, }
3-Metunosulfonilamino-bencilamida del acido 2-(fenil)-pirimidina-5 -cérboxilico,
3-Acctilsulfamoil-bencilamida del 4cido 2+(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(3-Oxo-pipcriazina-1-sulfonil)-bencilamida  del  acido ’ 2-(3-luore-fenil)-pirimidinu-5-
carboxilico, ‘ |

(2-Sulfamoil-etil}-amida del acido 2-fenil-pirimidina-5-carboxilico,

22
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(2-Dimetilsulfamoil-etil)-amida d¢l dcido 2-fenil-pirimidina-5-carboxilico,
(3'-Feni]-[1,2,4](iadiazol-5-il)—amida del acido 2-fenil-pirimidina-5-carboxilico,

(3-Fenil{1,2 4]tindiazol-5-il)-amida del dcido 4-metil-2-fenil-pinmidina-5-carboxilico,
(3-Fenil-[1,2,4]tiadiazol-5-il)amida del dcido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,

(T etraﬁidro-piran-4-il)-amida del acido 2-(3-fluoro-fenil}-pirimidina-5-carboxilico,

Fenilamuda del acido 2-ciclohexil-pirimidina-5-carboxilico,

3-Amno-bencilamida del acido 2-fenil-pinmidina-5-carboxilico,

3-Meulsulfamoil-bencilamida del 4cido 2-(3-piridil)-pirimidina-5-carboxilico,
4-Sulfamoil-bencilamida del 4cido 2-pirazol-1-il-pirimidina-3 -carboxilico,
(Tetrahidro-piran-4-il)-amida del acido 2-(2-metil-tiazol-4-il)-pirimidina-5-carboxilico,
(Tiofen-2-ilmetil)-amida del 4cido 2-fenil-pirimidina-5-carboxilico,

(4-Metil-oxazol-2-il)-amida del 4cido 2-fenil-pirimidina-5-carboxilico,

Ester etilico del acido metoxiimino-{2-[(2-fenil-pirimidina-5-carbonil)-amino|-tiazol-4-il} -
acético, '

(5-Metilsulfanil-[1,3,4]tiadiazol-2-11)-amida del 4cido 2-fenil-pirimidina-S-carboxilico,

Ester etilico dél acido 2-[(2-fem’l-pirimidina-S-carbonil)-anﬁno]-ben:.:otiazol-s-carboxilico,
(l‘-Fenil-etil)-al-nida del dcido (R)-2-fcnilfpirimidina-S-carboz_tilico,
[3-(1H-Tetrazel-5-il)-fenil)-amida del acido 2-fcnil-pirimidina-S-carboxilico, _

(1 -Carbamimidoi]-piperidin-4;ilmcti])-amida del dcido 2-fenil-pinmidina-5-carboxilico,

Amida del acido S-[(2-fenil-pirimidina-5-carbonil)-amino]—1H-indol-3-carbbxiljc0,
[3-(2-Amino-tiazol-4-il)-fenil]-amida del 4cido 2-fenil-pirimidina-5-carboxilico,
{4-12-(1,3-Dioxo-1,3-dihidro-isoindol-2-il)-etil]-iazol-2-11} -amida del 4cido 2-fenil-pirimidina-
5-carboxilico, )

[2-(Pirrolidina- 1 -sulfonil)-etil]-amida del acido 2-(3-fluoro-fenil)-pinmidina-5-carboxilico,

Ester terc-butilico del 4cido |3-({[2«3-fluoro-fenil)-4-metil-pirimidina-5-carbonilj-amino}- -
metil)—bencil]-carbénﬁco,

3-[(Piridin-2-ilmetil)-sulfamoil]-bencilamida  del  4cido 2-(3-ﬂuoro-fenil)-pirimidina-vS‘-
carboxilico,

3-(3-Hidroxi-2,2-dimetil-propilsulfamoil)-bencilamida del acido 2-(3-fluoro-fenil)-pirimidina-s;
carboxilico, ‘ ‘
3-(2-Hidroxi-2-metil-propilsulfamoil)-bencilamida  del &cido = 2+(3-fluoro-fenil)-pirimidina-5-
carboxilico, ' ' » :
3-[(Tetrahidro-piran-4-ilmetil)-sulfamoil ]-bencilamida- del acido 2-(3-fluoro-fenil)-pirimidina-3-
carboxilico, '

3-(4-Hidroxi-butilsulfamoil)-_bcncilamida del acido 2-(3-fluoro-tenil)-pirimudina-5-carboxilico,

3{2-(2-Hidroxi-etoxi)-etilsulfamoil]-bencilamida  del  acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-[(Teuwrahidro-furan-2-ilmetil)-sultamoil]-bencilamida del acido 2—(3-ﬂuoro-fcnil)-pirimidina-S- .
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carboxilico, ,
3-Isobutilsulfamoil-bencilamida del 4cido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(5-Isopropilsulfamoil-piridin-3-ilmetil)-amida  del  4cido  2-(3-fluoro-fenul)-pirimidina-3-
carboxilico, ‘

(5-Metilsulfamoil-piridin-3-1imetil)-amida del acido 2-(3-ﬂuoro-feni.l)-pirimidinn-S-carboxilico,
(2-Metilsulfamoil-piridin-4-ilmetil)-amida del acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
(2-Metilsulfamoil-piridin-4-iimetil)-amida  del 4cido 2-(3-fluoro-fenil)4-metil-pirimidina-5-
carboxilico, o

(5-lsopropilsulfamoi]-p_iridin-3-i]melil)-amida. del acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico, '

0 un hidrato, selvato v N-0xido del mismo, o una sal farmacéuticamente aceptable del mismo.
25, Una composicién farmacéutica que comprende el compuesto de acuerdo con la
reivindicacidén |, o un hidrato, solvato o N-oxido del mismo, o una sal tarmaccéuticamente

aceptable del mismo, y un vehiculo farmacéuticamente aceptable.

26. Un método para tratar un trastorno alérgico o inflamatorio en un paciente en necesidad

“de ello, que comprende administrar al paciente una cantidad farmacéuticamente cficaz del

compucsto de acuerdo con la reivindicacién 1, o un hidrato, solvato o N-6xido del mismo, o una

sal farmacéuticamente aceptable del mismo.

27. El lmétpdo de acuerdo. con la reivindicaciéon 26, en ¢l que ¢l trastorno alérgico o

inflamatorio es rinitis alérgica.

28. El mérodo de acuerdo con la reivindicacién 26, en ¢l que e] trastormo aiérgico o

influmatorio es asma,

29.°  El método de acuerdo con la reivindicacién 26, en el que ¢l trastorno alérgico o

inflamatorio es enfermedad pulmonar obstructiva crénica.
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RESUMEN

Esta invencidn se refiere a un compuesto de formula (1):

R O
L]
PO
(M

en la que R', R%, R’ y L' son como se han definido anteriormente, una composicion farmacéutica
que comprende el compuesto, y cl uso del compuesto para tratar trastornos alérgicos ylo
inflamatorios, particularmente trastornos tales como rinitis alérgica, asma y/o enfermedad

pulmonar obstructiva cronica (COPD).

M
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PCT/U52006/038341 04 October 2006 (04.10,2006)
1. The following indications appenred on record concernimg;
B the applicam B the inventor (] the ugem [0 the common representative
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MU, Lan . CN us
341 Wren Lane
Bedminster, NJ 07921 C Telephone No.

United States of America

Fausimile No.

Teleprinter No.
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MU, Lan CN us
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United States of America

. ’ Facsimle Neo.

Teleprinter No,
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[ the inventor

[[] the agent

[] the common representalive

B4 the applicant
. Name and Address
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Bridgewater, N.J 08807-2854
United States of America

State of Nationalily State of Restdence
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(908) 231-2626
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Teleprinter No.
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4. A copy of this notification hus heen seat to:
B the receiving Office
[] the International Searching Authority
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[[] other
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{ 03 BoxNo.il  Priosity

Box Mo, Il Neon-establishment of apinion wilth regard 10 novelly, inventiva step and industrial applicability

0 BoxNo.Iv  Lack of unity of invention ' i

i Box No. vV Reasoned stalement under Adicle 35(2) with regard to novelly, inventive stop or industrial

, applicahility; citations and explanations supporting such statement

0 BoxNg. Vi Certain documenls cited

. O 8ox No. VIl Cenain defects in the international application

| (3 Box No. Vit Cartain observations on the intemalianal application

L]

% Date oi subumsmoa loe damand Ty *l')?n't; of comp&gl';—on;l this re;-)gﬁ T
!

! 2007-07-20 06.11.2007

i

¢ Mame and ma:!ung address ol the mtarnational . Authorized officar T e

i praliminary examining authority: . r./" ""-:.(
“ Eurcpean Patent Office : '15‘
¢ ) D-80298 Manich Lauro, Paocla § g 3
i _0) Tol +49 89 2395 - 0 Tx: 523656 epmu ¢ ) ”;"
g —__ Fax: +49 89 2309 - 4485 - Tetephons No. +49 8D 2399-8288 s esn””
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i Applicant's or agonts lile reference | !
| US20040039WOPCT i FOR FURTHER ACTION Seo ;:D,m PCTIPEAMITE :
e eca e e mrnn JORN SO _— et et
! Intermational application Ne. { Inteational ﬂhng date {daymonrh,year) Pnouty daLe {da yzfnonrfbyear) i
| PCTAUS2006038841 } 04.10.2006 04.10.2005 f
; ]n(éﬁaﬁ?\é??alonl Classn!#c-aiz-lsﬁ {IPC) or national classification and IPC T ,
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b Applicant !
! Aventis Pharmaceuiicals inc. :
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:1 1. This reponis the intemational prermmary examination rapor, established by this International Prelxmmary Examining 1
i Authority under Article 35 and transmitted lo the applicant according to Article 36. ;
: This AEPORT consists of a lotal ol 6 sheets, inchuding this cover sheet. ' ]
% 3.  This reportis also accompaniad by ANNEXES, comprising: . :
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andior sheets containing rectifications authorized by this Autherity {see Rule 70.16 and Section 607 of the
. Administrative Instructions).
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? ) Supplemental Box.
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INTERNATIONAL PHELIMINARY REPORT international application No.
ON PATENTABILITY PCTAS2006/038841

Box No.1 .Basis of the report

1. with regard to the language, this report is based on
& the intemational application in the language in which it was filed

(0 a translation of ine internationat application into , which is the language
of a translation furnished for the purposes of:
O internationat search (under Rules 12.3(a) and 23. (b))
O publicaticn of the international application {under Rule 12.4(a))
O mternatlonai preliminary examinaiion {under Rules 55.2(a) andor 55. 3(a))

2. With regard o the eiements’ of the intemational application, this report is based on (replacement sheets which
rhave been furnishad to the receiving Office in response 1o an invilation under Arlicle 14 are refarred lo in this-
report as “originally iifed" and ars not annexed to this reporl);

Description, Pages

1-89 as odginatly tiled

Claims, Numbers

1-29 received on 20.07.2007 with feiter of 20.07.2007

[J aseguence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing

3. {0 The amendments have resuited in the cancellation of:
O the description, pages
O the claims, Nos. -
O the drawings, sheetsfigs
{0 the sequence listing {specify):
03 any table(s) related to sequence listing (specify):

4. [0 - This report has been established as if (some of) the amendments annexed to this report and listed below
nad not been. made, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

{J the description, pages

{3 she claims, Ncs.

3 the drawings, sheetsfigs

O the sequence listing {specify}.

3 any table(s) retated to sequence listing (specify).

- I8 dtem 4 applies., some or all of these sheets may be marked ‘“superseded.”

Fonn PCTAPEA/409 [April 2005)
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INTERNATIONAL PRELIMINARY REPORT international application No.
ON PATENTABILITY PCTAIS2006/038841

Box No. lll Non-establishment of apinion with regard to novelty, inventive step and industrial
applicability

. 1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

|
&

the entira international application,

claims Nos. 26-29

because:

&

the said international application, or the said claims Nos. 26-29 relate to the following subject matter which
does not require an international preliminary examination (specify).

. See separate sheet -

the descripiion, claims or drawings (indicate particular elements below) or said claims Nos. are o unclear
that no meaningfut opinion could be formed (specify).

the claims, or said claims Nos. are so inadequately supported by the descnpllon that no meaningful opinion
couid be formed (speciiy).

N0 imemational search report has been established for the said claims Nos,

a meaningiul opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed lime fimit

{J furnish a sequences listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the |nternauonal Preliminary
Examining Authority in a form and manner acceptable 1o it.

"0 turnish a seguence listing in etectronic form complying with the standard provided for in Annex C

of the Administralive Instructions, and such listing was not avaiiable to the International Preliminary
Examining Authority in a form and manner acceptable to it.

{1 pay the required late tumlshmg fee for ths furnishing of a sequence hstmg in response to an
mvitahon under Rules 13fer.1{a) or (b) and 13fer.2.

a meaningful opinion could not be formed without the tables related 1o the sequence listings; the applicant
did-nat, within the prescribed time limit, fumish such tables in ejecironic form complying with the technical

~ requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not

available to tha Internaticnal Preliminary Examining Autharity in a form and manner acceptable to if.

the tables related to the nucleotide and/or amino acid sequencs listing, i in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further details

Fonn PCTAPEA 309 (April 2003)
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International appfication Ne.

PCTAIS2008/038841

Box No. V  Reasoned statement'under Article 35(2) with regard o novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statemnent

Novelty (N) Yes:

No:
Ihventive sieg (IS) Yes:

No:
Industrial applicability (1A) ' Yes:

No;

2. Citations and explanations (Rule '70.7):

see geparate sheet

Form PCTAREA 409 {Auri 2005)

Claims

Claims

Claims

Claims

Claims

Claims
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INTERNATIONAL PRELIMINARY : _ international application No,
REPORT ON PATENTABILITY

(SEPARATE SHEET) ' . | PCT/US2006/038841

Re item Iil.

Claims 26-29 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, ne opinion wilt be formulated with respect
to the industrial applicability of the subject-matter of these claims {Article 34(4)(a)(l) PCT).

Re ltem V.
1 Reference is made to the following documents:

D1 : WO 2005/032493 A2 (RENOVIS INC [US]; KELLY MICHAEL G [US);
JANAGANI SATYANARAYANA [US]; W) 14 April 2005 (2005-04-14)

D2: EP 1553089 A (BANYU PHARMA CO LTD [JP]) 13 July 2005 (2005-07-13)

D3: WO 2004/072069 A (GLAXC GROUP LTD [GB]; MACDONALD GREGOR
JAMES {GB]; MITCHELL DARREN JAS) 26 August 2004 (2004-08-26)

D4 : JP 03 112985 A (MORISHITA PHARMA) 14 May 1991 (1991-05-14)

D5: WO 95/25723 A (AGREVO UK LTD [GBJ; RIORDAN PETER DOMINIC [GB;
BODDY IAN KENNETH [NZ]) 28 September 1995 (1995-09-28)

D6: ‘WO 2004/011430 A (YAMANOUCHI PHARMA CO LTD [JP}; KOTOBUK!
PHARMACEUTICAL CO LTD [JPJ; KI) 5 February 2004 (2004:02-05)

D7: PALANKIMS S ET AL: “INHIBITORS OF NF-KAPPABETA AND AP-1 GENE
EXPRESSION: SAR STUDIES ONTHE PYRIMIDINE PORTION OF 2-
CHLORO-4-TRIFLUOROMETHYLPYRIMIDINE-5- N-(3',5'-
BIS(TRIFLUOROMETHYL)-PHENYL)CARBO XAMIDEL" 2000, JOURNAL OF .
MEDICINAL CHEMISTRY, AMERICAN CHEMICAL SOCIETY. WASHINGTON,
US, PAGE(S) 3995-4004 , XP000986229 ISSN: 0022-2623

D8 : JP 2000 226372 A (NIPPON SODA CO) 15 August 2000 (2000-08-15)

D9 : WO 01/70671 A2 (DU PONT [US]; LAHM GEORGE P [US]; MYERS BRIAN J
[US]; SELBY THOMAS P [) 27 September 2001 (2001-09-27) - ’

D10: EP-A2-0 147 057 (METAL BOX PLC [GB]) 3 July 1985 (1985-07-03)

2. Amendments

A prdviso has been inserted in claim 1 in order to exclude novelty destroying

Form PCT/Separaie Shoel'4d9 {Shaet 1) (EPO-April 2005)



INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) | | PCT/US2006/038841

compounds. However, it is noted that the proviso covers more that has actually been
disclosed in the prior ar, since the expression "optionally substituted” would comprise
ali of the possibilities for the substituents which are mentioned in the claim and not
only those particular ones disclosed in the prior art. In addition, the subject-matter of
the dependent claims has changed, sincs, in view of the proviso in the independent
claim, now they refer to subgroups which were not to be identified as such in the

- application as originally filed. Since it is not convenient to address all of the objections
at this stage of the procedure, for the purposes of the present cpinion, the N
examination is carried out assuming that claim 1 contains a correct proviso which
excludes only the anticipating compounds.

2. Novelty

D1 to D9 disclose ganeral formulae and specific compounds which have been ‘
disclaimed from claim 1. The compounds claimed in claim 24 appear to be novel.
Novelty is acknowledged re D1 to D9.

3. Inventive stép :

The probiem underiying the present application appears to reside in the provision of |
pyrimidine derivatives useful in the treatment of allergic rhinitis, asthma or obstructive
pulmonary diseases in view of their activity as prostaglandin D synthase inhibitors.

Among the above cited prior art document only D10 discloses pyrimidine derivatives
which are useful in the treatment of allergic rhinitis, asthma, etc. However, the
structural differences are such that the provision of the compounds of the present
application cannot considered to be derivable form cbvious structural modifications of
the known compounds. Therefore, their qualitative activity would not have been
obviously expected and an inventive step can be acknowledged.

Foern PCT/Separata Sheat409 (Sheet 2) {EPO-Apdl 2005)
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We claim:
I A compound of formrla (I):
R0
| .
N7 TR
R’ANJ/ é
M
wherein: .
R'is  arvl, heteroaryl, or (Cs-Cg)-cveloalkyl, each of which is optionally substituted by halo,
{C-Ce)-alkyl, hiydraxy, {Ci-Ce-alkoxy, (Cy-Ce)-haloalkyl or (C;-Cy)-haloalkexy;
® R*is hydrogen or (Cy-Cy)-alkyd; i
W Ris  -P(=0){alkoxy), or Y Y*N-80,-,
eveloalkyl, eycloalkenyl, aryl, heteroeryi, heterocyclyl, heterocyclenyl, or multicyelie
alkaryl, each of which is optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,
R3C-C(=0)-C(=N-ORY- Y'Y IN-, YWIN-C(=0)-, YYIN-C(=0)-0-, YIYN-
15 20;-, _, '
" R7.80:-NR%, R -C(=0)-NR% Y 'Y2N-(C;-Co)-atkvlene-80x-(C,-Cs)-alkylene-,
or |
atkyl, alkenyl, alkynyl, alkoxy, alkoxyearbonyl, alkyithio, alkylsuifinyl, or
alkyvlsuifonyi, each of which is optoaally substituied by:
20 haio, alkoxy, haloalkexy, hydroxy, carboxy, atkoxyearbonyl, -P(=0)-
® (aikoxy)s, Y'Y?N-, Y'Y*'N-S0s-, R7-80,-NRE.,

arv! or heteroaryl, each of which is optionally substituted by alkyl, balo,
haloatkyl, alkoxy, haloalkoxy, hydroxy, amino, alicvlamino,
dialkylamino, carboxy, or slkoxvearbonyl, or

heterocyclyl or arylheterocyelyl, each of which is optionally substituied

2\

bv axo or alkyl, or
arvl, heteroaryl, aroyl, heteroaroyl, aryibxy, heteroaryloxy, or heterocyelyl,

each of which is optionally substituted by alkyl, haloalkyl, halo, alkoxy,

1 ved gt the EPC on Aug 02, 2007 20:09:22. Pt AMENDED SHEET 02/08/2007
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97-
haloatkoxy, hydroxy, carboxy, alkexycarbonyl, -P{=0)-{alkoxy);,
YYAN-, or Y'YIN-$0,-, and
when R’ is cycloalkyi, cycloalkenyl, hetmocydyl. heterocycleny! or multicyelic
alkaryl, it is also optionally substituted by oxo;

L'is  abond, or (C)-Ce)-alkylene optionally substitufed by hydroxy or when R? is optioneily
subghituied cyclostkyl, cycloalkenyl, aryl, heteroaryl, heterocveivl, heterocyclenyl, or
mukiicyclic alkaryl, then the (C-Cg)-alkylene i$ also Opn'onali}-; substitted by -P(=0)-
(alkoxyz;

K", R’ and R® are each independently bydrogen or alkyl,

RYis  alkyvl optionally substituted by hydroxy, halo or alkexy, or
aryi, hetercaryl, arvialkyl or heteroarylalky), wherein the aryl, heteraryl or the aryi or

lLieteroaryl moiety of the erylatky! or heteroarylatkyl is optionatly substituted by
alkvi, healolkyl, hydroxy, carboxy, @ alkoxyvearbonyl, amino, alkylamino,
dialxviamino, halo, alkoxy or halocalkoxy; and

Y and Y* are each independenily:
hydrogen,
alky! optionally substituted by:
hvdroxy, carboxy, halo, amine, afkvlamino, dislkylamino, cycloalkylamino,

aminocarbonyl, alkylaminecarbonyl, diatkylaminocarfonyl, cycloalkytaminocarbonyl,

aikoxv optionally substituted with hydroxy,
cycloalkyl, neterocyelyl, arvl or heterodryl, each of which is optionaily
substituted by alkyl, halo cr haloalkyl, or
evcloalkyl optionaily substituted by carboxy, or

Y' and Y? togetier with the nitrogen atom to which théy are antached form a heterocyclyi

optivnelly containing another heteroatom selected fromh oxygen, nitrogen or sulfur, wherein

the heterocyoly! is optionally substituted with alkyl or oxo;

provided that when L' is a bond, then R? is not optiondlly substituted phenyl, optionally

substituted naphthyl, optionally substituted benzoimidazolyl, optionelly substituted

benzothiazolyl. or optionally substituted tetrazolyl;

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

2. The compeund according to claim 1, wherein R'is phenyl, five or six-membeved’

heteroaryl, or {Cs-Cg)-cycloalkyi, each of which is optionally substiteted by halo, (Ci-Cg)-

2 ved at the EPC on Aug 02, 2007 20:09:22. Pt AMENDED SHEET 02108f2007
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alx¥l, hydroxy, (C-Cglraltkoxy, (C)-Ci)-haloalky} or (C,-Cy)-hatoalkoxy, or a bydraie, solvate

or N-oxide thereotf, or a phermaccutically acceptable sali thereof.

3 The compound according to claim 1, wherein R’ is phenyl or five or six membered
heteroaryl, cach of which is optionally substtuted by halo, (Ci-Ce)-alky!, hvdroxy, (C;-Cs)-
slkoxy, (C;-Cs)-haloalkyl or (Ci-Cq)-haloalkoxy, or a hvdrate, solvate or N-oxide thereof, or a

L9 1]

pharmaceutically aceeptzble salt thereof.

4, The compound according to claim I, wherein B_’ is phenyl or five or six membereé
heteroaryl, each of which is optionally substituted by halo, {C;-Cg)-alkyl, hydroxy, (C-Ce)-
alkoxy, (C)-Ca)-haloalky! or {Cy-Cs)-haloatkoxy, or a hydvate, solvate or N-oxide thereof, or 2

ot
O

phammacevtically acceptable salt thereof, provide that when R' is pheayl or six membered

heteroeryl, them it is only optionally substituted 2t the ortho or meta position.

15 5 The compeound according to claim 2, wherein R' is phenyl, pyridyl, thizzolyl, or
nnidazolyl, oxodiazolyl, each of which is optionally substituted by halo, (C-Cg)-alkyl,
hydroxy, (C)-Cg)-glkoxy, (C;-Caj-haloalkyl or (C;-Cs)-haloalkoxy, or a kydrate, soivate or N-

oxide *hereof, or & phanmaceutically acceprable sslt thereof.

20 8. Thecompound according 1o claim 1, wherein R’ is pheryl or pyridy!, each of which is
uiaticnaﬁy substitated at the ortho or mets position by halo, (C;-Ce)-alkyl, hydroxy, (C;-Cgi-
alkexy. (Ci-C:)-haloalkyl or (Cy-Ca)-haloalkoxy, or a hydrate, solvate or N-oxide thercof, or a

pharmacentically acceptable salf thereof.

7. The compound according to claim 1, wherein R' is pheny! optionally substirated by
‘ halo, {Cy-C¢)-alkyl, hydroxy, (Ci-Cg)-alkoxy, (Ci-Cs)-haloalks? or (C,-C,)-halealkaxy, or &

hydrate. sclvate or N-oxide thereof, or a pharmaceutically acceptadle salt therzof.

b
wh

5. The comnpound according to claim 1, witerein R!is phenyl optionally subsututed of the
oztho or mews position by halo, {C-Cel-alkyl, nydroxy; (C;-Cs)-alkoxy, (Ci-Ca)-haloalicyt or

(C;-C:)-haloatkexy, ar & hvdrate, solvate or N-gxide thereof, or a pharmaceuiically acceptable

w
2

sait thereof
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halo, ¢r & hvdrate, soivate or N-oxide thereof, or a pharmaceutically rcoeptible sali thereof.

10.  The compound according 1o claim 1, wherein R' is pheny! optionally substituted at the
ortho or meia position by halo, or & hydrate, solvate or'N-oxide thereof, or 2 phamaceutically

accepiable salt thereof,

il.  The tomnpound according 1o claim 1, wherein R' is 2-fluorophenyl or 3-fluorophenyl,
or a hydrate, solvate or N-oxide thereof, or @ pharmaceutically acceptzble salt thereof,

12

-

The compound according to claim 1, wherein R? is hvdrogen, or & hydrate, solvaie or

N-oxide thereof, or a pharmaceuticaily acceptabie saltithereof.

i3.  The compcund according to claim 1, wherein R® is methyl, or & hydrate, solvate or N-

" oxide theroot, or 2 pharmaceutically acceptable salt théreof

14.  The compound sccording to claim 1, wherein L is a bond, or a hydrete, solvate or N-

oxide thereof, or & pharmacentically acceptable sal: théreof.

15, The commpeund according fo claim 1, wherein L s (C)-Ca)-alkyiene, or a hydrate,

solvaie or N-oxide thereef, or 2 pharmeceutically accepiable salt thereof.

14. The compound according to claim 1, whercin Elis —CHa-, ora hydrate, solvate or N-

oxide thereof, or a pharmaceutically acceptable sali thercof.

17, Thecompeund according to claim |, wherein
R¥is  cyeloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, heterocyclenyl, or multicyclic
alkarvi. each of which is optionally substituted by:
acvl, eyano, nitrg, halo, hydroxy, carboxy, amidino,
RPD-C(=0)-C(=N-ORY-Y'VN-, Y'Y N-C(=0)-, Y Y*N-C(=0)-0-, ¥ Y*N-
8Os,

R¥-80:-NRY., R7-C(=0)NRE-, Y VIN-(C,-Co)-alkyiene-SOo-(C-Co)-alkylene-,

or

AL

1OIUBI UL : CLMSPAMD US2006035841
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Q. The sompound according to claim !, wherein R' i5 phenyl optionally substituied by
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. alkyl, alkeny], alkynyl, alkoxy, alkoxyc:arbonyl, alicylthio, aikylsulfinyl, or
allvisuifonyi, each of which is optionaf;ly substituted by:
hnlo, slkoxy, haloa!kc_:xy, hydroxy, carboxy, alkoxycarbonyl, -P{=0)-
(alkoxy)z, Y'Y*N-, Y'Y*N-S0Os-, R7-S0O,-NRE-,
=1 aryl or heteroaryl, each of which is optionally substituted by alivi, halo,
haloalkyl, alkoxy, haloalkoxy, hydroxy, aming, alkylamino,
diaikylamino, carboxy, or alkoxycarbouyl, or
heterotyclyl or erylheterocyelyl; each of which is optionally substituted
by oxo or alkyl, or
i) aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyelyl,
gach of which is optionally substituted by alkyl, haloalkwi, bale, alkoxy,
haloalkoxy, hydroxy, carbaxy, slkoxycarbonyl, -P{=0)-(alkoxy),
Y'Y, or YYPN-SO:-, and

when R® is cycloalkyl, cycloalkenyl, heterocyelyl, heterocyclenyl or multicyciic alkaryl, if is

-
¥

also opticnally substituted by oxo,
or a hydrate, solvate or N-oxide thereof, or a pharmacéutically acceptable salt thergof.

18.  The compound sccording to cluim 1, wherein K is phenyl, pyridyl, thiazolyl,
imigazolyl, oxodiazolyl. imidazolyl, pyrimidinyl, thiophenyi, oxazolyl, cycloalkyl,
20 benzooxzzolyl, !,24-thiadiazolyl, 1,3,4-thiadiazolyl, tétrehydropyranyl, piperidinyl, furanyl,
benzo[1,3]dioxolvl, benzothiazoly!, imidazolidinyl, indazolyl, benzoimidazolyl, indolyi,
benzofuranyd, or 1,3-dihydro-benzo[clisothiazolyl, each of which is optionally substituted by:
acyl, cyano, nitro, hale, hydroxy, carboxy, amidino,
RPO-C(=03-C{=N-OR*}-, Y'Y*N-, Y'YN-C=0)-, Y'Y*N-C(=0)-0-, Y'Y*N-30,-,
R7-§0:-NRE., .C(=0)-NR%-, Y Y*N-(C,-C;)-alkylene-SO4-(Cy-Ca)-alkylene-, or
. alioyd, alkenyl, alkynyl, alkoxy, alkoxyearbonyl, elkyithio, alkylsulfinvi, or
alkyisulfonyl, each of which is optionally substituted by:

2
h

haig, alkoxy, haicalkoxy, hydroxy, ca;rbbxy, alkoxycarbonyl, -P(=0)-(alkoxy},,
YIVING, Y'YIN-SOp-, R7-802-NRS.,
39 aryl or heteroaryl, each of which is optionally substituted by alkyvi, halo,
hsﬁoalk;ﬂ, alkoxy, haloalkoxy, hydroxy, amino, alkylamine,

dialkviamino, carboxy, or alicoxycarbonyl, or

5 ved 2t the EP0O on Aug 02, 2007 20:09:25. Pt AMENDED SHEET 02/08/2G07
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heterocveivl or arvtheterocyclyl, each of which is optionally substituted by oxo

or alkyl, or

arvl, heteroaryl, aroyl, heteroaroyl, arvloxy, heteroaryioxy, or heteroeyclyl, each of
whaich 18 optionally substituted by alkyl, halozikyl, halo, zlkoxy, haloalkoxy,

hvdroxy, carboxy, alkoxvearbonyl, -P(=0)-{alkoxy)s, Y'Y *N-, or YY¥N-$0,-,

anc -

when R” ie cyvcloalleyl, retrahydropyranyl, piperidinyi, imidazolidinv, or 1,3-dihvdro-

benzofclisothiazolyl, it is alze optionally substituted b¥ oxo,

or a hydrate, solvate or N-oxide thereof, or 2 pharmaceutically acceptable salt thereof.

19.  The compound according to ¢laim 1, wherein:
R® is phenyl, pyridyl, thiazelyl, imidazoiyl, oxodiazoly!, imidazolyl, pyrimidiavl, thiophenyl,
oxazolyl, evcloalkyl, benzooxazolyl, 1,2 4-thiadiazolyl, 1,3,4-thiadiazolyl, tetrahyydropvranyl,
piperidinyl, furanyl, benzol1,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl,
berzoimidazalyl, indolyl, benzofuranyl, or 1,2-dihydro-benzo{clisothiazolyl, each of which is
opticuzlly substituted by:
nitro, halo, hydroxy, carboxy, amidino, R°0-C=0)-C(=N-OR"-, ¥'VN-, Y'Y*N-
C(=0)-, s
Y'YN-80;-, R-80,-NR’., R7-C(=0)-NR®., alkoxy, alkoxycarbonyl, alkyithio,
aikylsulfonyl, aryl, heteroaryl, or
ajkyl opiione!ly substituted by:
halo, carboxy, alkoxyearbonyl, arvl or betercaryt, -P(=0)-(alkoxy)s, ¥'Y2N-,
Y ¥N-80y-, R-S0,-NR%-, or
heterocycly! or arylheterocyclyvl, each of svhich is optionally substituted by
oxG, of
heisrocyelyl oprionally suﬁsﬁtuzed by Y'Y2N-, and
when R° is cycloathyl, tetrahydropyranyl, piperidinyi, imidazoliding!, or 1,2-dihydro-
benzo{clisothiazolyl, it is also optionally substituted by oxe;, and
Y? and Y* are each independently hydrogen, cycloalkwl, or alky] optionally substituted by
hvdroxy, alkoxy, emino, alkylamino, dialkylamino, heteroaryl, or hetervcyclyl optionally
supstitated by alkyl,
or 3 hydrate, sofvate or N-oxide thereof, or 2 pharmaceéutically acceptable salt thereof.
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23, The a compound according to claim 1, whereiti R® is phenyl optionally substituied by:
acyi, cvane, nitro, halo, hydroxy, carboxy, amidino,
R’0-Ci=0)-C(=N-OR*)-,Y'Y*N-, Y Y'N-C(=0)-, Y'Y*N-C(=0)-O-, Y'YN-SO;-,
R7-30:-NR%, R™-C(=0)-NRE-, Y'YINL{C)-C;):elkyiene-SO2-(Cy-Ca)-alkylene-, or
alkyl, alkeny), alkynyl, alkoxy, alkoxycarbonyl, alkyithio, alkylsuifinyt, or

3
alkyisulfonyl, each of which is optionaily substituted by:
haie, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, -P(=Ok{atkoxy)s,
YIYN-, YIYIN-80,-, R7-50,-NR%-,
ervl or heteroaryl, each of which is optipnally substituted by alkyl, hale,
10 haloatkyl, alkoxy, haloalkoxy, lydroxy, amino, alkylamino,

dielkylamino, carboxy, or atkoxycarbonyl, or
heicrocyclyl or arylheterocyelyl, each of which is optionally substituted by oxo
ov aliyl, or ‘
. arvl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroarvloxy, or heterocycelyl, each of
which is optionally substituted by alkyl; haloalkyl, halo, alkoxy, haloalkoxy,
hydroxy. carboxy, alkoxycarbonyl, -P(20)-(etkoxy)s, Y Y*N-, or Y'YQN-SOy, A

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

—
T

21, The compound zccording te claim 1, wherein:
20 R®is phenyd optionally substituted by: _
" pitro, halo, hydroxy, carboxy, amidino, R¥0-C{=0)-C(=N-OR -, Y Y2N-, Y'¥™N.
CE=0)-,
YYINSOy-, R-80,-NR, RP-C(=0)-NR®-, alkoxv, alkoxycarbonyl, alkylthio,

aikyisuifonyi, aryl, heteroaryl, or

9
h

aikyl optionally substituted by:
. halo, carboxy, alkoxycerbonyl, aryl or heteroaryl, -P(=0)-(atkoxy)y, YIYN.,
Y'Y*N-50s-, R-50,-NR", or
heterocyclyl or arylheterocyelyl, each of which is optionally substituted by
0xX0, Or
30 heterocyclyl optionally substituied by Y Y?N-, end
Y and Y are each independently hydrogen, cyclontkyl, or alkyl optionally substituted by
bydroxy, alkoxy, amino, alkylamino, dialkylamine, hetercaryl, or heterocyclyi optionally

substtuied by alkyl,

7 vod atthe EPC on Aug 02, 2007 20:09:22. Pt AMENDED SHEET _ 02/08/2007
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or & hydrate, solvate or N-oxide thereof, or ¢ pharmacéutically acceptable salt thereof,

22, The compound according to claim 1, wherein R is phenyl optionslly substituted by:
Y'Y*N-§0;-, R*-80:-NR., alkylsuifony], or
alky! substituted by Y'YN-8SO,-, R7-80.-NRY.,

or a hydrate, solvate or N-oxide thereof, or a pharmeceutically acoeptable salt thercof.

23, The compound according to claim 1, wherein:
R’ is pheny! opticnally substituted by:

Y'Y*N-80z+, R'-SO2-NR®, alkylsulfonyl, or

alkyl substituted by Y'Y?N-80;-, R7-S0,-NR%:; and
v and Y¥ are cach indenendently hydrogen, cycloalkyl, or alkyt optionally substituted by
hvdroxy, alkoxy, amino, alkylamino, dialkylamine, heteroarvl, or heterocyclyl optionally
subsiituted by alkyl,
or a hydrate, selvate or N-oxide thereof, or a phammaceutically acceptable salt thereof.

24, A compound, which is

2-Pheayl-pyrimidine-3-carboxylic geid benrylamide

2.Pyndin-4-vi-pyronidine- 3-carboxylic acid phenylamide,
2-Pyridin-3-vl-pyrimidine-5-carboxylic acid phenylamide,
2-Pyridin-2-vl-prrimidine-5-carbox ylic acid phenylamide,
2-(3-Fluoro-pheayl)-pyrimidine-S-carboxylic acid phenylaride,
2-(4-Fluoro-phenyf)-pyvrinidine-5-carboxylic acid phenylamide,
2-(2-Flaoro-phenyl)-pyrimidme-S-catboxylic acid phenylamide,
2-Phenyl-pyrimidine-5-carboxylic acid (2,2-dioxo-2,3-dibydro- 1H-2lamda®6%-
benzo|clisothiazol-5-yIamde,

2-Phenyl-pyrimidine-5-carboxylic acid {1-(1H-imidazol-2-vimethyl-piperidin-4-y1}-amide,
2-Phenvl-pyrimidine-3-cerbaxylic acid (6-dimethylamino-pyridin-3-yhnethyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid [2-(2-pyrrolidia-1-yl-ethyl}-benzooxazel-6-yl]-amide,
2-Phenyl-pyrimdine-S-carboxylic acid 4-sulfamoyl-bénzylamide,
2-Phenyi-pyrimidine-5-carboxylic acid {2-{4-sulfamoyl-phenyl)-cthyl}-amide,
(R)-2-Phenyl-pyrimidine-S-carboxylic acid {4-(2-oX0-6xazolidin-4-yimethyl)-phenyl}-amide,

2-Phenyvlypmyrimidine-3-carboxvlic acid (6-acetyvlamino-pyridin-3-yi)-amide,

146
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2-Phenyi-psrimidine- $-carboxylic acid (3-carbamoyl-phenyi)-amide,
2-Phenyi-pyrimidine-S-carboxylic acid (3-methylcarbamoyt-phenyl)-amide,
2-Phenvl-pyrimidine-3-carboxylic acid (4-hydroxy-cyelohexyl)-amide,
4-methyl-2-['(2-pheny3-pyrimidimS-ca:bonyl)-amino}ﬁuiazole-S-carboxylic acid ethyl ester,

{2-1(2-phenyl-pynmidine-S-carbonyl)-amino}-thiazol-4-yl}-acertic acid «thyl ester,

N

4-methyl-2-[{2-phenyl-pyrimidin-5-carbonyl}-amino]-thiazole-3-carboxylic acid,
{2-{{2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-yi}-acetic acid,
2.Phenyl-pyrimidine-5-carboxylic acid 4-methyisulfamovl-benzylamide,
2-Phenyl-pyrimiéine-5-carhoxylic acid 4-dimethylsulfamoyl-benzylamide,

10 2-Phenyl-pyrimidine-S-carboxylic acid (3,5-difluoro-phenyl)-amide,
2-Paenyl-pyrimidine-5-carbox ylic acid pyndin-2-ylamide,
2-Phenyl-pyrimidine-S-carboxylic acid thiazol-2-ylamide,
3.Phenvi-pyrimidine-S-carboxylic acid (3-sulfamayl-phenyl)-amide,
2-Phenvl-pyrinudine-5-carboxylic acid (2-cxo-1,Z-dihydro-pyrimidin-4-yh-amide,

2-Phenyi-pyrimidine-3-carboxylic acid (4-sulfamoyl-phenyl)-amide,

[P
i2¢

2-Phenyl-pyrimidine-5-carboxylic acid pynmidin-4-ylamide,

2-Phenyl-pvrimidine-S-carboxylic acid (i-pyridin-3-yimethyl-piperidin-4-vi)-amide,

2-Phenyl-pyrimidine-3~carboxylic acid {2-(2-oxo-imidazolidin-1-yi)-ethyl}-amide,
2-Prenvi-pyrimidine-S-carboxylic acid {2-(2H-imidazol-4-y1}-ethyl}-amide,

26 2-Phrenvl-pyrimidine-3-carboxyvlic acid (tetrzhydro-pytan-4-yimethyl)-amide,
2-Phenyl-pyriniéine-5-carboxlic acid (3-trifluoromethyl-phenyi)-amide,
2.Phenyl-pyrimidine-3-carboxylic acid (2H-pyrazol-3<yl)-amide,
2-Phenyl-pyrimidine-5S-carboxylic acid {1-methyl-piperidin-4-y1)-amide,

2-Phenyl-pviimidine-5-carboxylic acid pyrimidin-2-ylamide,

25 2-(3,5-difluoro-phenyl)-pyrimidine-S-carboxylic acid 3-methylsulfamoyl-benzylamide,
@ 2.(2.5-Gifluoro-shenyl)-pyrimidine- 5-carboxylic acid 3-methylsulfamoyl-benzylamide,

2-(4-difluoropheny?-4-methylpyrimidine-S-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-(2-pyridyl)-pyrimidine~S-carboxylic acid-3-methylsilfamoyl-benzylamide,
2-(3-pwridyl)-4-methyl-pyrimidine- S-carboxylic acid-3-methylsulfameyl-benzylamide,

30 2-(3-Fluoro-phenyD-pyrimidine-S-carboxylic acid 3-ethylsulfamoyl-benzylamide,
2-{(3-Fiuore-phenyl)-pyrimidine-S-carboxylic acid 3-(2-cthoxy-ethylsulfamoyl)-benzylamide,
2-(3-Fhoore-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-propyisultamoyt)-

benzvlamide,
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2-(3-Fiucro-phenyl)-pyrimidine-5-carboxylic avid 3-cyclopropylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid 3-(3-hydroxy-propyisuifamoyl)-
benzylamids,
2-(3-Fluoro-phenyl)-pyrimidine-3-carboxylic acid 3-(2-methoxy-ethylsuifemoyl)-
benzvlamide,
2-(3-Fluoro-pheryl}-pyrimidine- S-carboxylic acid 3-(3-mathoxy-propyisulfamayi)-
benzylamide,
2-{3-Flucro-phemy!}-pyrimidine-5-carboxylic acid 3—(4-methoxy~butylsulfamoyl)-
benzylamide,
2-(3-Fhuorg-phenyl)-pyrimidine-3-carboxylic acid 3-cyclohexylsulfamovi-benzylamide,
2-(3-Fluoro-phenyl)-pyrmidine-3-carboxylic acid 3-(2-hydroxy-1,1-dimethyl-
ethylsul{amoyl)-benzylamide,
2-{3~Fluoro-pienyi+pyrimidine-S-carboxvlic acid 3-sulfamoyl-benzyviamide,
2-(3-Fiuore-phenyi}-pyrimidine- S-carboxylic acid 3-(2-morpholin-d-yl-ethyisuifamovl)-
bcnzyiamide,
2-(3-Filuoro-phenyl)-pyrimidine-3-carboxylic acid 3-(2-pipenidin-1-yl-ethvisuifamoyl)-
benzviamide,
2-(3-Fluoro-phenvi)-pydmidine-5-carboxylic acid 3-[2-(1-methyl-pyrrolidin-2-yi)-
ethylsulfamoyli-benzylemide,
2-(3-Flucro-phenyl)-pyrimidine-5-cashoxviic acid 3-[(1-ethyl-pyrrolidin-2-vimethyls-
Sliifamo_\'l}-benzylamide:
2.(3-Fiuoro-phenyli-pyrirudine-3-carboxylic ecid 3-[Z-{{H-imidazol-4-yl}-cthylsulfamoyil-
benzylamide,
2-(3-Fluorc-phenyl}-pwrimidine-S-carboxylic acid 3-[3:-(2-mcthy‘i-piperi din-1-vl}-
propylsulfamey!i-benzylamide,
2.03-Fluoro-phenyl)-pyrimidine-3-carboxylic gcid 3-(3-pyvrrolidin-1-yi-propylsutfemoyi)-
benzyiarmde,
2-(3-Flucro-pher:vl)-pyriznidine- S-carbexvlic ecid 3-(’ﬁ-dimc:hyiamino-cthylsuifamoyl)-
benzylamide, |
2-{3-Fluoro-pheiyl)-p }ﬁrnidixae-s-caa'boxy]ic aeid 3-(2-dicthylamine-ethylsulfamoy!)-
benzylamide,
2-(3-Fluoro-phenyi)-pynmidine-3-carboxylic scid S{Sf-rlimemylaminb-Z,E—dimeﬂa}d‘

propyvisnifamoyl)-benzylamide,
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(2.2

ey, | OrUr U/ . CLMSPAMD US2006038841
USAV2(Q4-0039 WO PCT
-106-~
2-{(3-Fluore-pheny:)-pyrimidine-S-carboxylic acid 3-(5-dimethylamino-pentylsuifamoyl)-
benzyiamide, ‘
2.(3-Fluoro-phenyij-pyrimidine-S~carboxylic acid 3-(2-diisopropylamino-ethylsuifamoyl)-
benzylamide,
5 2«(3-Fluero-phenyl)-4-methyl-pyrimidine-5S-carboxylic scid 3-(nethanesulfonylamino-
mezhylj-benzylamide,
2{3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-{(propane-2-sulfonylamine)-
methyl}-benzylamide,
2-(3-.“1uorc-ph’cny}}-4-meLhyl—pyrimidinc—S~carboxyiié acid 3-methylsulfarnoyimethyi-
1D beazylamide,
2-(3-Fluoro-phenyl)-4-meihyl-pyrimidine- 5-carboxylic acid 3-(isopropylsulfamoyl-methyl)-
benzylamde,
2.(3-Fiuoro-phenvl)- pyrimidins-5-carboxylic ecid 3-(tnethanesuifenylamino-methy!)-
. benzylamide,
15 2-{3-Fiuorc-pheny!}- pyrimidine-3-carboxylic acid 3-{{propane-2-sulfonylamino)-methyi}-
benzylamide,
2-(3-Fluoro-phenyl)- pyvrimidine-5-carboxylic acid 3-methylsulfamoylmethyl-benzylamide,

2-3-Fluoro-phenyi}~ pyrimidine-5-carboxvlic acid 3-(isopropylsulfamoyi-methyl)-

benzylamide

20 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methanesulfonylamino-pyridin-4-
yimeﬂsyl)-aznide, _
2-{5-Methyl-[1,2 4loxadiazole-3-¥1)-pyrimidine-S-carboxylic acid (tetrahydro-pyran-4-vl)-
smide,
2-(5-Methvl-{1,2,4Joxadiazole-3-yI}-pyrimidine-5-carboxylic acid 4 -sulfamoyl-

23 beazensamide, _

. 2-(3-Methyl-[1,2 4Toxadiazol-3-y)-pyrimidine-S-carbox viic acid (3-phenyl-{1,2 4]thiadiazol-

S-yl}-amide,
2-(3-Fluoro-pheny!)-pvrimidine-5-carboxylic acid 3-(morpholine-4-snlfonyl}-benzylamide,
2-Pheny-pynmidine-3-carboxylic acid 3,4-dimethoxyl-benzylamice,

30 2-Pheny-pyrimidine-S-carboxylic acid {2-benzo{1,3}dioxol-5-yl-ethv])-amide,
2-Pheny-pyrimidiac-S-varboxylic ucid (1H-indezol-5-y1)-amide,
2-Phenyi-pyrimidine-3-carboxylic acid 4-{1,2,3 thiadidzol-5-yl)-benzylamide,

1-(3-Fluoro-phenyi)-4-methvl-pyrimidine-S-carboxylic acid 3-methylsulfamoyl-benzylamide,
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4-Methyl-2-pyridin-2-yl-pyrimidine-3-carboxylic acid:3-methvlsulfemoyl-benzylamide,
2-Pheny-pyrimidine-3-carboxylic acid 4-morpholin-4-ylbenzylemids,
6-[(2-Phenyl-pyrimidin-3-carbonyl)-amino}-1H-benzohmidazole-2-carboxylic acid methyl
ester,

5 6-{(2-Phenyl-pyrinudin- 5-carbonyl)-amino}- 1 H-benzoimidazole-2-carboxylic acid,
2-Pheny-pyrinidine- S-carboxylic acid (be:mo'ﬁlran—s-j;lmeﬂzyi)-amide.
2-Pheuy«pyrimidine—5-carboxylic acid 4-methenesulfonylamino-benzylam:de,
’?.-P?:eny-p}ﬁmidine-S;carboxy]ic acid 4-carbamoyi-benzylamide,
Z-Pheny-pyrimidine-5-carboxylic acid Sv(Z-hydroxy-eih}'lsulfamoyl)-bcnzylﬁmide,

190 2-Pheny-pyriunidine-3-carboxylic acid 4-(morpholin-4+sulfonyl)-benzylamide,
2-Pheny-pyrmidine-S-carboxylic ecid 3-methylsul famoyl-benzyvlamide,
2-Pheny-pyrimidine-S-carboxylic acid [2~(2-amino-4-methyl-thiazol-5-y})~¢thyl]-amide,
2-(3-Filzcrofphenyi)-'pyrimidinc-f -carboxviic acid A-miethylsulfameyl-benzylamide,

{4~ {{{2-Phenyl-pyrimidine-3-carbonyl)-amino]-benzyl} -phosphonic acid disthyl ester,

153 {4-{(2-Phenyl-pyvrimidine-3-carbenyl)-aminol-butyl)-phosphonic acid diethyl ester,
{4-{(2-Pteny!-pyrirwcidine- S-carbonyl)-amino]-cthyl)-phosphonic acid diethyl ester,
{Phenyl-[(Z-phenyl-pynimidine-5-carbonyl)-amino}-methyl)-phesphonic acid diethvi ester,
2-(3-Fiuoro-phenyl)-pyrimidine-5-carboxylic acid 3-methanesulfonyly-benzylamide,
2-(3-Fluoro-phenylj-pynmidine-3-carboxylic acid (}-methanesulfonyl-piperidin-3-yimethyl)-

26 amide, .

2:( 3-Fluoro-phenylj-pyrimidine-5-carboxylic acid (1 -cfimethanesuifamoyl-piperidin-?»-
vimethyl}-amide,

2-(Pheny!}-pyrimidine-5-carboxylic acid 3-methanesulfonylamino-benzylamide,
2-(3-Fluoro-phenyh-pyrimidine-5-carboxylic acid 3-acetylsulfamoyi-benzylamide,

23 2-(3-Fluoro-pheayl)-pyrimidine-S-carboxylic a¢id 3-(F-oxo-pipeniazine-1-suifonyl)-

. benzylamide, :

2-Phenv-pyrimidine-3-carboxylic acid {2-sulfamoyi-cthyl}-amide,

2-Pheay-pyrimidine- S-carboxylic acid (2-dimethylsulfamoyl-ethyl}-amide,

2-Phenyl-pyrimidine-3-carboxylic acid (3-phenyi-[ 1,2 4]thiadizzol-3-y1)-amide,

4-Methvl-2-phenyl-pyrimidine-3-carboxylic acid (3-phenyl-[1,2 4)thiadiazo!l-5-vl)-amide

2-(3-Fluors-phenyl)-pyrimidine-5-carboxylic acid (3-phenyl-{1,2,4}thiadiazol-3-yl)amide,

12
ool

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (tetizhydro-pyran-4-vi)-amide,

2-Cyclchexyl-pyrimidine-3-carboxylic acid phenylamide,
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2-Phenyl-pyrimidine-S-carboxylic acid 3-amino-benzylamide,
2-(3-Pyridyl)-pyrimidine-S-carboxylic acid~3—me'.hylsﬁlfm'noyi-benzyimnide,
2-Pyrazol-1-vi-pyrimidine-5S-cerboxylic acid d-sulfamoyl-benzylamide,
2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-yl)-amide,

5 2-Phenyl-pvrimidine-3-carboxylic acid (thiophen-2-ylmethyl)-amide,

2.Phenyl-pyrimidine~5-carboxylic acid (4-methyl-oxaioi-2-yi)-amide,

Medhoxymino- {2-((2-phenyvl-pyrimidine-5-carbonyl}-amino]-thiazal-4-yil-acetic acid ethyl
ester,

2-Phenyl-pyrimidine-S-carboxylic acid (S-methylsulfanyi-{1,3,4]thiadiazol-2-yi)-amide,

10 2-[(2-Phenyl-pyrimidine- 3-carbonyl)-amino]-benzothiazole-5-carboxylic acid sthyl ester,
(R}-2-Phenxi-pyrimidine-S-carboxyhic acid (i-phenyl-cthyl)-amide,
2-Phenyi-pyrimiding-5-carboxylic acid {3-(1H-tetrazol-3-y1)-phenyl]-amide,
2-Phenyl-pyrimidine-3-carboxylic acid { 1-carbamimidoyi-piperidin—4~y!rﬁeﬂ:yl)-amidc_.

. 5-{(3-Phenyl-pyrimidine- 5-carbonyl}-amino]-1H-indoke-3-carboxylic acid amide,

15 2-Pheayl-pyrimidine-3-carboxvlic acid [3-(2-amno-thiazol-4-y!)-phenyi]-amide,
2-Phenyi-pyrimidine-S-carboxylic acid {4-{2+{1,3-dioxo-1,3-dihydro-isoindol-2-yi)-ethyi)-
thia,zol-z-y!}-amidhe,
2-{3-Fluoro-phenvl)-pyrimidine- S-carboxylic acid [2-(pyirolidine- 1 -sulfonyl)-ethyl]-amide,
[3-({[2-(3-Fluorc-phenyl)-d-methyl-pyrimidine-S-carbinyl]-amino}-methyl)-benzyl]-

20 carhamic geid tert-butyd ester,
2:(3-F’luoro-phenyl)-pyrimjdinc-5-carboxylic acid 3-[(pyridin-2-yimethyly-sulfameyt)-
benzylamide, ‘
2-(3-Fluoro-phenyl)-pyrimidine-5-cerboxylic acid 3-(3-hydroxy-2,2-dimethyl-
propyisuifamoylj-benzylamide,

25 2-{3-Fluoro-phenyl)-pynmdine-5-cerboxylic acid 3-(2-hydroxy-2-methvi-propylsulfamoyl)-

. benzylamide,
2-(3-Fluoro-pheny!)-pyvimidine-J-cashoxylic acid 3-[(:tetrahych'o-pymmfl--ylmethyl)-
suifamovl|-benzviamide,
2-{3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-hydroxy-butylsulfamnoyl)-

30 benzylamide,
2-(3-Fiuero-phenyi)-pyrimidine-5-carboxylic acid 3-{2-(2-hydroxy-ethoxy)-ethylsuifamoyl]-

henzylamide,
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2-(3-Fluoro-pheny!)-pyrimidine-5-carboxylic acid 3-[Getrahydro-furan-2-yhmethyl)-
sulfamoyl]-benzviamide,
2-(3-Fluore-phenyl)-pyrimidine-5-carboxylic acid 3-isobutylsulfamoyl-benzytamide,
2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid (5-isopropylsulfamoyi-pyridin-3-ylmethyl}-
amide,
2-(3-Fluore-phenyl)-pyrimidine-5-carboxylic acid (5-methylsulfamoyl-pynidin-3-vimethyl}-
arnide,
2-(3-Fluoro-phenylj-pyrimidine-5-carboxylic acid (2-methylsulfamoyi-pyridin-4-vimethyl)-
amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methyisulfamoyl-pyridin-4-
vimethyl)-amide, or .
2-(3-Fluore-phenyi)-4-methyl-pyrimidine-3-carboxyiic acid (5-isopropyteulfamoyl-pynidin-3-
yimethyl)-amude,
o1 a hydrate, scivate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

23. A pharmaceutical composition comprising the compound according to claim 1 or 24,
or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof, and o

pharmaceutically acceptable carrier,

25.  Amethod for treating an allergic or inflammatory disorder in & patient in need thercef
compriging administering to the patient a phanmaceuntically effective amount of the comvound

according 1o claim lor 24, or a hydrate, selvate or N-o%ide thereof, or a pharmaceutically

acceptable salt thereof.

27.  The meihod according to claim 26, wherein the allergic or inflanunatory disorder 1&

allergac rhinitis,

28.  The method according to claim 26, wherem the allergic or inflammatory disorder is

asthma.

29 The method according to claim 26, wherein the allergic or inflammatory disorder is

chronic obsiructive pulmonary disease

14 30 at the EPO on Aug 02, 2007 20:09:22. P: AMENDED SHEET . 02/08/2007
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Reivindicamos:

1. Un compuesto de férmula (13

en donde;

R" es arllo, heteroarilo, o cicloalquilo {Cs-Cg), tada uno de los cuales se
sustituye opcionalmente por halo, alguilo {C,-Cg), hidroxi, alcoxt (C-

Ce), halcalguilo {C4-C4) 0 haloalcoxi (C4-Cy);

R? es hidrogenc o alquilo (C,-C.);

R® es -P{=0)-{alcoxi)o, 0 Y'YIN-, OrY'Y N-S0;-
cicloalguile,  cicloalguenilo,  arito, heteroario,  heterociclilo,
heterociclenilo, ¢ alcarilo multiciclico, cada uno de los cuales se
sustituye opcionalmente por:
acilo, ciano, nitro, halg, hidrexi, carboxi, amiding,
R® O-C(=0)-C(=N-OR"-, Y'Y?N-(C=0)-, Y'YN-{C=0}-O-
Y'YN-50,-,
R-80,-NR%-,  R7-(C=0}-NR% Y'Y*N-alquileno-(C1-C4)-SO--

alquileno-(C,-C,)-, 0

152
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alquilo, alquenilo, alquiniie, alcoxi, alcoxicarbonilo, alquiltic,
alguilsulfinile, o alguilsufonilo, cada unc de los cualr:;s s€
sustituye opcionalments por.
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo,
-P(=Q)(alcoxi)z, Y'¥N-, Y'Y’N-8C», R-80:-NR°-, arilo o
heteroarile, cada uno de los cuales se sustituye opcionalmente
por alguilo, halo, haloalquilo, alcoxi, haloalcoxi, hidroxi, amino,
alguilamino, dialguilamina, carboxi, o alcoxicarbonilo, ©
heterociclic o arilheterociclilo, cada uno de los cuales se
sustituye opcionalmente por oxo ¢ alguilo, o
arilo, heteroarilo, aroilo, hetercaroilo, ariloxi, heteroariloxi, 0
heterociclilo, cada unc de Ios cuales se suslituye
opcionalmente por alguilo, haloalquilo, hale, alcoxi, haioalcoxi,
hidroxi, carboxi, alcoxicarbonile, -P(=0)-(alcoxi)z, Y'Y?N-, o
YIYIN-50,-, ¥
cuanda R® es cicloalquilo, ciclcalquenilo, heterocicliln, heterociclenilo
o alcarilo multiciclico, este también se sustituye cpcionalmente por

X0,

L' es un enlace, o alguileno-(C+-Ce) opclonalmente sustifuido por hidroxi o
cuanda R’ es cicloaiquile opcicnalimente sustituide, cicloalquenilo,
arilo, hetercarilo, hetercciclilp, heterocicienile, o alearilo multiciclico,
entonces el alquileno-{C+-Cs) es también opcionalmente sustituido

por -P{=0}- (alcoxi);

R* R®y R® son cada uno independientemente hidrégeno o alquilo,
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R’ es alquile opcionalmente sustituido por hidrexi, hale o alcaxi, o
arilo, heteroariio, arilalquilc o heteroarilalquilo, en donde el arilo,
heterarilc o el arilo o porcion hetercarilo del arilalguile o
heterearilalquilo es opcionalmente sustituida por alquito, halealquilg,
hidrexi, carboxi, alcoxicarbonilo, amino, alquilamino, dialguilaming,

halo, alcoxi o haloalcoxi; y

Y' y ¥? con cada uno independientemente:
hidrogeno, |
alquilo opcionalmente sustituida por:
hidroxi, c¢arbexi, balo, amino, alquilamino, dialquilaming,
cicloalguilaming, aminocarbonilo, alguilaminocarbonilo,
dialguilaminocarbonilo, cicloalguilaminocarbonilo, alcox|
cpcionalmente sustituide con hidroxi, cicloalguile, hetarogiclilo, arlo ©
hetereariio, cada uno de los cuales 3¢ sustituye opcionalmente por
alquile, halo o halealguilo, ©
ciclgalquilo opcionalmente sustituide par carbioxi, ©
Yy YZ junto con el dtomo de nitrogenc al cual ellos estan adheridos forman
un heterociclilo que contiene ppciocnaimente ofro hetercatome seleccionada
de oxigeno, nitrdgeno ¢ azufre, en donde el heterociclio es opcionalmente

systituido con alquilo u oxo,

dado gue cuando L1 &5 un enlace, entoncas R3 no es fanilo opcionalmente
sustituido, naftilo epcionalmente sustituido, benzoimidazollo cpcionalmente
sustituido, benzotiazolio opcionalmente  sustituido, o  tetrazolilo

opcicnalmente sustituido:;

55
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o un hidrato, solvate o N-Oxido de esios, o una sal farmacéuticaments

aceptable de estos.

El compuesto de acuerdo con la reivindicacién 1, en donde R' es fenilo,
heteroariio de cinco o seis-miembras, o gicloalquilo-(Cs-Cs), cada uno de los
cuales se sustituye opcicnalmente por halo, alquilo-(C4-Cg), hidroxi, alcox-
(C-Cs), haloalguiio-{C4-C,) 0 haloalcoxi (C4-C4), o un hidrato, solvato o N-

¢xido de estos, o una sal farmacéuticamente aceptable de estos.

El compuesto de acuerdo con la reivindicacion 1, en donde R' es fenilo o
heteroarilo de cinco o seis miembros, cada uno de los cuales se sustiiuye
opcionalmente por halo, alquilo-(C,-Cg), hidroxi, alcexi-(C,-Csg), haloalguilo-
{C1-C4) © haloalcexi-(C1-C4), o un hidrato, sclvato o N-6xido de estos, o una

sal farmacauticamente aceptable de estos.

El compuesto de acuerdo con fa reivindicacion 1, en donde R' es fenilo o
hetervarilo de cinco o seis miembros, cada uno de los cuales se sustituye
opcionalmente por halo, alquilo-{C-Cg), hidroxi, alcoxi-{C4-Csg), haloalguilo-
(C4-C4) 0 haloalcoxi-{(C-Ca), 0 un hidrato, solvato o N-6xide de estos, o una
sal farmaceuticamente aceptable de estos, dado que cuénﬂo R' es fenilo ©
heterpariic de seis miembros, entonces este solo se  sustituye

opcionalmente en la posicidn orto o meta.

El compuesto de acuerdo con la reivindicacian 1. en donde R' es fenilo,
pindilo, tiazolilo, o imidazolilo, oxodiazolilo, cada uno de les cuales se

susiituye opcionalmente por hale, alquilo-(Cy-Cs), hidroxi, alcoxi-{C4-Cg),
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halcalquilo-{Cy-C4) © haloalcoxi-{Cy-Cys), © un hidrato, solvato o N-oxido de

estos, o una sal farmaceuticamente aceptable de esios.

El compuesto de acuerde con la reivindicacion 1, en donde R! es fenilo o
piridilo, cada ung de les cuales se susttuye opcionalments en 1a posicién
orto 0 meta por halo, alguilo-(C4-Cg), hidroxi, alcoxi-(C4-Cg), haloalquile-(C,-
C4) 0 haloalgoxi-{C4-C4), 0 un hidrato, solvato o N-oxido de estos, o una sal

fammacéuticamente aceptable de estos.

El compusste de acuerdo con la relvindicacian t, en donde R' es fenilo
opcicnalmente sustituido por halo, alguilo-{C4-Cg}, hidroxi, alcoxi-{Cq-Cg),
haloalguile-{C4-C4} 0 haloalcoxi-(Cq-C4), 0 un hidrato, solvato o N-dxido de

estos, o una sal farmacéuticamente aceptable de astos.

El compuesta de acuerdo con la rejvindicacion 1, en donde R' es fenilo
opcionalmente sustituido en la posicién orto o meta por haile, alquilo-{C4-Cg),
hidroxi, alcoxi-{C1-Cs), haloalquilo-{C,-C4} 0 haloalcoxi-(C,-C.), o un hidrato,
solvate o N-6xido de estog, o una sal farmacéuticamante aceptable de

estos,

El compuesto de acuerdo con la reivindicacion 1, en donde R' es fenilo
gpcionalmente sustituide por halo, ¢ un hidrato, solvato o N-oxido de estos,

o una sal farmacéuticamente aceptable de estos,

E! compuesto de acuerda con la reivindicacién 1, en donde R' es fenila

apcionalmente sustituido en la posicidon orto 0 meta por hale, o un hidrate,

ot
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11.

12.

13.

14,

15.

18,

17.

solvato © N-Oxido de estos, o una sal farmacéuticamente aceptable de
estos.

El compuesto de acuerdo con la reivindicacion 1, en donde R' es 2-
fluorofenilo o 3 fluarofenilo, o un hidrate, scivato o N-Oxide de estos, o una

sal farmacéuticamente aceptable de estos.

El compuestc de acuerde con la reivindicacion 1, en donde R® es
hidrogeno, o un hidrato, solvato o N-Oxido de estos, o una sal

farmacéuticamente aceptable de estos.

El compueste de acuerdo con la reivindicacion 1, en donde R” es metilo, o
un hidrato, solvate o N-oxido de estos, ¢ una sal farmacéuticamente

aceptable de estos.

El compuesto de acuerdo con fa reivindicacion 1, en donde L' es un enlace,
o un hidrata, solvate o N-Gxido de estos, o una sal farmacéuticamente

aceptable de estos,

£1 compuesto de acuerdo con la refvindicacian 1, en donde L' es alquileno-
(Ci-C3), © un hidrato, solvato o N-Oxido de estos, o una sal

farmacéuticamente aceptable de estos.
El compuesto de acuerdo con la reivindicacién 1, en donde L' es -CHy-, o
un hidrato, solvato o N-Oxido de estos, o upa sal farmacéuticamente

aceptable de esios.

El compusgsto de acuerda con la reivindicacion 1, en donde
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es cicloalquilo, cicloalquenilo, arilo, heteroarilo, heterociclilo,
heterociclenile, o alcarilo muiticiclico, cada uno de los cuales se
sustituye opcionalmente por:
acilo, ¢iano, nitre, halo, hidrexi, carboxi, amidino,
R® 0-C(=0)-C{=N-OR"- Y'Y’N-, ¥'¥’N-(C=0)-, Y"Y*N-{C=0)-
O-, Y'¥Y°N-S0-
RT-80,NRS-  R7-C(=0)-NR%-  Y"YZN-alquileno-(C-C,)-S0Ox-
alguileno-(Cy-Cq)-, @
alquilo, alguenilo, alguinilo, alcexi, alcoxicarbonilo, alquittio,
alguisulfinilo, o alguilsulfonilo, cada uno de los cuales se
sustituye opcionalmente por:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo,
P(=0)-talcoxi}s, Y'YN-, YYN-SOs, R-50-NR",
arilo o heteroarilo, cada uno de los cuales se sustituye
opcionalmente por aiquilo, halo, haloalquilo, alcox,
haloalcoxi, hidroxi, amino, alguilamine, dialquilamino,
carhoxi, 0 alcoxicarbonilo, o
heterociclilo o arilheterpcicliio, cada uno de los cuales
s& sustituye opcionalmente per oxo o alquile, ©
arilo, heterocarile, arcilo, hetervaroile,  ariloxi,
heteroariloxi, o heterociclilo, cada ung de los cuales se
sustituye opcionalmente por alguile, halealquio, halo,
alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonile, -

P(=03-(alcoxilz, Y'Y2N-, 0 Y'YN-80,- . ¥
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cuanda R® es cicloalguilo, cicloaiquenito, heterocidlil, heterocicienilo
o alcarilc mulliciclico, este también se sustifuye opcionalmente por
OxG,

o un hidrato, solvato o N-éxido de estos, o una sal

farmacéuticamente aceptable de estos.

El compuesto de acuerdo con la reivindicacion 1, en donde R es fenilo,
piridilo, tiazolle, imidazolilo, oxodiazolilo, imidazolilo, pirimidinilo, tiofenile,
oxazolilo, cicloalquilo, benzooxazolilo, 1,24-tiadiazolilo, 1,3 4-tiadiazolilo,
tetrahidropiranile, piperidinilo, fiiranilo, benzel1,3]dioxclilo, benzaotiazolilo,
imidazalidinilo, indazalile, benzoimidazolile, indalile, benzofuranilo, ¢ 1,3-
dihidro-benzolclisctiazolilo, cada uno de los cuales se suslituye
opcionalmente por:
acilo, ciano, nitro, halo, hidroxi, carboxi, amidine,
RE0-C(=0}-C(=N-OR- Y'Y*N-,  Y'YN-(C=0)-, Y'Y*N-{C=0}-0-,
Y'YN-8Q;-,
R7-SO:-NR®-, R™-C(=0}-NR%- Y'Y?N-alquilerc(C,-C4}-S0;-alquileno-
(C1-C4)-, © alguilo, alguenilo, alguinilo, alcoxi, aicoxicarbonilo,
alquiltio, aiquilsulﬁnilo, ¢ alquilsulfonilo, cada uno de los cuales se
sustituye opcionalmente por:
hala, alcoxi. haloalcexi, hidroxi, carboxi, alcoxicarbonilo, -
P(=Oj-(alcoxilz, Y'Y*N-, Y'Y’ N-SO;-, R™-SC;-NR%.,
arilc o heteroarilo, ca-da uno de los cuales s sustituye
opcionalmente por alquilo, hato, haloalquile, alcoxi, haloalcoxi,
hidroxi, aming, alguilamino, dialquilamino, carboxi, o
alcoxicarbonile, o heterociclilo o arilheteracidlilo, cada uno de

los cuales se sustituye apcionatmente por gxo © alguilo, o
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arnlo, heteroariio, arcilo, heteroarcilo, ariloxi, heteroariloxi, o
heteraciclilo, cada uno de los cuales se sustituye
opcicnalmente por alquilo, haloalquilo, halc, alcoxi, haloaltox|,
hidroxi, carboxi, alcoxicarbonilo, -P{=C)-{alcoxil;, Y'Y2N-, ©
Y"YEN-SD"‘-. y
cuando R® es cicloalquilo, tetrahidropiranile,  piperidinilo,
imidazolidinilo, o 1,3-dihidro- benzo[clisotiazolilo, este también se
sustituye opcionalmente por oxo,
o un hidrato, solvato o N-6xido de eslos, o una sal

farmacéuticamente aceptable de estos.

El compuesto de acuerdo con la reivindicacién 1, en donde:

es fenily, pirdile, tiazolilo, imidazolilo, oxodiazclilo, imidazolilo,

pirirmidinilo, tiofenilo, oxazolilo, cicloalquile, benzooxazolilo, 1,2.4-
tiadiazolilo, 1,3 4-tiadiazolilc, tetranidropiranio, piperidinilo, furanilo,
benzol1,3]dioxolilo,  benzotiazolilp, imidazolidinilo,  indazolilo,
benzoimidazolito, indolilo, benzofuranilo, v} 1,3-dihidro-
benzo[clisctiazolilo, cada unc de los cuales se sustituye
opcionalmente por:
nitro, halo, hidroxi, carboxi, amidinc, R*0-C{=0)-C(=N-OR*-
YUYEN-, YUYIN-(C=0)-, YTY*N-80s-, R™-80,-NR% R7{C=0)-
NRE-, alcoxi, alcoxicarbonilo, alquiltio, alguilsulfonile, arilo,
heteroarilg, 0 alquilo opcionaimente sustituido por:
halo, carboxi, alcoxicarbonile, arilo o hetercarilo, -
PC=C}<{alcoxi)z, Y'YN-, Y'Y’N-80,-, R-SO.-NR% o
heterociclile o aritheterociclilo, cada uno de los cuales

se sustituye opcionalmente por oxo, 0

23
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heterociclile opcionalmente sustituide por Y'Y2N-, y

cuando R* es cicloalguile, tetrahidropiranite, piperidinilo, imidazalidinio. o
1,3-dihidro- benzojclisotiazolilo, este también se sustituye opcionaimante
pOT OX0; ¥

Y' ¥ ¥? son cada uno independientements hidrogeno, cicloalguilo, o alquilo
opcionalmente  sustituido por  hidroxi, alcoxi, amino,  alguilamino,
dialquilamine, heteroarilo, © heterociclilo opcionaiments  sustituido por
alguilo,

o un hidratc, solvate o N-dxido de estos, o una sal farmacéuticamente

aceptable de estos.

El compuesto de acuerde con la rewvindicacion 1, en donde R® es fenilo
opcionalmente sustituido por: acilo, ciano, nitro, halo, hidroxi, carboxi,
amidino,
REO-C(=0)-C(=N-OR*- Y'¥*N-, Y'Y!N-{C=0)-, Y'Y2N-(C=0)}-0-, Y'Y°N-
50z,
R-80-NR%.,  R7-C{=0)-NR"-, Y"Y*N-alquileno-{G1-C4)-SOz-alquileno~(C4-
C4)-, © alquilo, alguenile, alguinilo, alcoxi, alcoxicarbenilo, alquiltia,
alguilsulfinilo, o alquilsulfonilo, cada uno de los cuales se suslituye
opcionalmente por:
halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonile, -PC=0Q)-
(alcoxi)z, Y'YN-, Y'Y*N-SOz-, R™-50,-NR®-,
arilo o hetercarilo, cada una de los cuales se sustituye opcionalmente
por alquilo, halo, haloalquilo, alcoxi, haloalcoxt, hidroxi, amine,

alguilamino, dialguilamino, carboxi, o alcaxicarbonilo, o
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heterociclilo o arilheterociclilo, cada uno de los cuales se sustituye
opcionalmente por oxo o alquilo, o
arilo, heteroarilo, aroilo, heteroaroilo, ariloxi, heteroariloxi, o
heterociclilo, cada uno de los cuales se sustituye opcionalmente por
alquilo, haloalquilo, halo, alcoxi, haloalcoxi, hidroxi, carboxi,
alcoxicarbonilo, -PC=0)-(alcoxi)z, Y'Y?N-, 0 Y'Y?N-SO,-,

o un hidrato, solvato o N-Oxido de estos, o una sal farmacéuticamente

aceptable de estos.

El compuesto de acuerdo con la reivindicacion 1, en donde:
R3 es fenilo opcionalmente sustituido por:
nitro, halo, hidroxi, carboxi, amidino, R®0-(C=0)-(C=N-OR%-, Y'Y2N-,
Y'Y?N-(C=0)-, Y'Y2N-SO;-, R’-SO,-NR®-, R™-(C=0)-NR%-, alcoxi,
alcoxicarbonilo, alquiltio, alquilsulfonilo, arifo, heteroarilo, o
alquilo opcionalmente sustituido por:
halo, carboxi, alcoxicarbonilo, arilo o heteroarilo, -P(=0)-
(alcoxi)z, Y'Y2N-, Y'Y2N-SO,-, R’-S0,-NR®-, o
heterociclilo o arilheterociclilo, cada uno de los cuales se
sustituye opcionalmente por oxo, o

heterociclilo opcionalmente sustituido por Y'Y3N-, y

Y' y Y? son cada uno independientemente hidrogeno, cicloalquilo, o alquilo
opcionalmente sustituido por hidroxi, alcoxi, amino, alquilamino,
dialquilamino, heteroarilo, o heterocicliio opcionalmente sustituido por
alquilo,

o un hidrato, solvato o N-6xido de estos, o una sal farmacéuticamente

aceptable de estos.

[/
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El compuesto de acuerdo con la reivindicacién 1, en donde R® es fenilo
opcionalmente sustituido por:
Y'Y2N-S0O,-, R’-S0,-NR®-, alquilsulfonilo, o alquilo sustituido por
Y'Y?N-SO,-, R7-S0,-NR?-,
o un hidrato, solvato o N-Oxido de estos, o una sal farmaceéuticamente

aceptable de estos.

El compuesto de acuerdo con la reivindicacién 1, en donde: R® es fenilo
opcionalmente sustituido por: |
Y'Y2N-SO,-, R7-SO,-NR®-, alquilsulfonilo, o alquilo sustituido por
Y'Y2N-SO;-, R™-SO,-NR%-; y
Y' y Y? son cada uno independientemente hidrégeno, cicloalquilo, o alquilo
opcionalmente sustituido por hidroxi, alcoxi, amino, alquilamino,
dialquilamino, heteroarilo, o heterociclilo opcionalmente sustituido por
alquilo,
o un hidrato, solvato o N-éxido de estos, o una sal farmacéuticamente

aceptable de estos.

Un compuesto que es

Bencilamida de acido 2-fenil-pirimidina-5-carboxilico
Fenilamina de écido 2-piridin-4-il-pirimidina-5-carboxilico,
Fenilamina de acido 2-piridin-3-il-pirimidina-5-carboxilico,
Fenilamina de acido 2-piridin-2-il-pirimidina-5-carboxilico,
Fenilamina de acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
Fenilamina de acido 2-(4-fluoro-fenil)-pirimidina-5-carboxilico,

Fenilamina de acido 2-(2-fluoro-fenil)-pirimidina-5-carboxilico,

24
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(2,2-dioxo-2,3-dihidro-1h-21amda*6*-benzo[clisotiazol-5-il}-amida de acido
2-fenil-pirimidina-5-carboxilico,

[1-(1h-imidazel-2-iimetil-piperidin4-il]-amida de &acido 2-fenil-pirimidina-5-
carboxilico,

(6-dimetilamino-piridin-3-ihnetil)-amida de  acido  2-fenil-pirimidina-5-
carboxilico,

[2-(2-pirrolidin-1-il-etil)-benzooxazol-6-il]-amida de acido 2-fenil-pirimidina-
5-carboxilico,

4-sulfamoil-bencilamida de acido 2-fenil-pirimidina-5-carboxilico,
[2-(4-sulfamoil-fenil)-etil}-amida de acido 2-fenil-pirimidina-5-carboxilico,
[4-(2-ox0-oxazolidin-4-ihnetil)-fenil]-amida de acido (r)-2-fenil-pirimidina-5-
carboxilico,

(6-acetilamino-piridin-3-il}-amida de acido 2-fenil-pirimidina-5-carboxilico,
(3-carbamoil-fenil)-amida de acido 2-fenil-pirimidina-5-carboxilico,
(3-metilcarbamoil-fenil)-amida de acido 2-fenil-pirimidina-5-carboxilico,
(4-hidroxi-ciclohexil)-amida de acido 2-fenil-pirimidina-5-carboxilico,

Ester de etilo de acido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-
5-carboxilico,

Ester de etilo de acido {2-[(2-fenil-pirimidina-5-carbonil)-amino]-tiazol-4-il}-
aceético,

Acido 4-metil-2-[(2-fenil-pirimidin-5-carbonil)-amino]-tiazol-5-fibronectina,
Acido {2-[(2-fenil-pirimidina-5-carbonil)-amino]-tiazol-4-ii}-acético,
4-metilsulfamoil-bencilamida de acido 2-fenil-pirimidina-5-carboxilico,
4-dimetilsulfamoil-bencilamida de acido 2-fenil-pirimidina-5-carboxilico,
(3,5-difluoro-fenil)}-amida de acido 2-fenil-pirimidina-5-carboxilico,
Piridin-2-ilamida de acido 2-fenil-pirimidina-5-carboxilico,

Tiazol-2-ilamida de Acido 2-fenil-pirimidina-5-carboxilico,
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{3-sufamoil-fenil)-amida de acido 2-fenil-pirimidina-5-carboxilico,

(2-oxc-l, 2-dihidro-pitimidin-4-)-amida  de  acido  2-fenil-pirimidina-5-
carboxilico,

(4-sulfamoil-fenil)-amida de 2-fenil-pirimidina-5-carboxilico,
Pirimidin-4-ilamida de acido 2-fenil-pirimidina-5-carboxilico,
(1-piridin-3-iimetii-piperidin-4-il}-amida de Acido  2-fenil-pirimidina-5-
carboxilico,

[2-(2-oxo-imidazelidin-1-il)-etil]-amida de  acido  2-fenil-pirimidina-5-
carboxilico,

[2-{ Th-imidazol-4-il)-etil]-amida de acido 2-fenil-pirimidina-5-carboxilice,
(tetrahidro-piran-4-ilmetil}-amida de acido 2-fenil-pirimidina-5-carboxilica,
(3-trifluorometil-fenii}-amida de acido 2-fenil-pirimidina-5-carboxdlico,
{2h-pirazol-3-il)-amida de &cido 2-fanil-pirimidina-5-carboxilice,
{1-metil-piperidin-4-il)-amida de acido 2-fenil-pirimidina-5-carboxilico,
Pirimidin-2-ilamida de acide 2-fenil-pirimidina-3-carboxilico,
3-metilsulfamoil-bencilamida  de  acido . 2-(3,5-difluoro-fenil-pirimidina-5-
carboxilice,

3-metilsulfamoil-bencilamida de acide 2-(2 5-difluoro-fenil}-pirimidina-5-
carboxilica,

3-metilsulfarnoil-bencilamida de acido 2-(4-difluorofenil)-4-metilpirimidina-5-
carboxilico,

3-metisufamail-bencilamida de acido 2-(2-pitidil}-pirimidina-5-carboxilico,
3-metiisulfamoil-bencilamida de acido  2-(3-pindil-4-mefil-pirimidina-5-
carboxilico,

3-stilsulfamoil-bencilamida de  acido  2-(3-fluoro-fenil)-pirimidina-5-

carboxilico,

o
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3-(2-etoxi-etilsulfamoil}-bencilamida de acido 2-(3-fluoro-fenit)-pirimidina-5-
carboxilico,

3-(2-hidroxi-propilsulfamoil)-bencilamida de acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-ciclopropilsulfamoil-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(3-hidroxi-propilsulfamoil)-bencilamida de acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(2-metoxi-etilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-
5-carboxilico,

3-(3-metoxi-propilsuifamoil)-bencilamida de  acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(4-metoxi-butilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-piiimidina-
5-carboxilico,

3-ciclohexilsulfamoil-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carbaxilico,

3-(2-hidroxi-1,1-dimetil-etilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-sulfamoil-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-carboxilico,
3-(2-morfolin-4-il-etilsuifamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(2-piperidin-1-il-etilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,
3-{2-(1-metil-pirrolidin-2-il)-etilsulfamoil]-bencilamida de &cido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico,
3-{(1-etil-pirrolidin-2-ilmetil)-sulfamoilj-bencilamida de 4dacido 2-(3-fluoro-

fenil)-pirimidina-5-carboxilico,
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3-[2-(1h-imidazol-4-il)-etb.ilsulfamoil]-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,
3-[3-(2-metil-piperidin-1-il)-propilsulfamoil]-bencilamida de acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico,
3-(3-pirrolidin-1-il-propilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-S-carboxilico,

3-(2-dimetitamino-etilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirmiidme-5-carboxilico,

3-(2-dietilamino-etilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,
3-(3-dimetilamino-2,2-dimetil-propilsulfamcil)-bencilamida de acido 2-(3-
fluoro-fenil)-pirimidina-5-carboxilico,
3-(5-dimetilamino-pentilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(2-diisopropi|amino-etilsquamoiI)—benci!amvida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(metanosulfonilamino-metil)-bencilamida de acido 2-(3-fluoro-fenil)-4-
metil-pirimidina-5-carboxilico,
3-[(propano-2-suffonilamino)-metil]-bencilamida de acido 2-(3-fluoro-fenil)-4-
metil-pirimidina-5-carboxilico,

3-metilsulfamoilmetil-bencilamida de  acido  2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico,

3-(isopropilsulfamoil-metil)-bencilamida de acido 2-(3-flucro-fenil)-4-metil-
pirimidina-5-carboxilico,

3-(metanosulfonilamino-metil)-bencilamida de acido  2-(3-fluoro-fenil)-

pirimidina-5-carboxilico,
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3-[(propano-2-sulfonilamino)-metil]-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-metilsulfamoilmetil-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(isopropilsulfamoil-metil)-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-
5-carboxitico

(2-metanosulfonilamino-piridin-4-ilmetil)-amida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(tetrahidro-piran-4-il)-amida de acido 2-(5-metil-[1,2 4Joxadiazol-3-il)-
pirimidina-5-carboxilico,

4-sulfamoil-benzeneamida de acido  2-(5-metil-{1,2,4]Joxadiazol-3-il)-
pirimidina-5-carboxilico,

(3-fenil-[1,2 4]tiadiazol-5-il)-amida de &acido 2-(5-metil-[1,2 4Joxadiazol-3-il)-
pirimidina-5-carboxilico,

3-(morfolina-4-sulfonil)-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3,4-dimetoxil-bencilamida de acido 2-feni-pirimidina-5-carboxilico,
(2-benzo[1,3]dioxol-5-il-etil)-amida de acido 2-feni-pirimidina-5-carboxilico,
(1h-indazol-5-il)-amida de acido 2-feni-pirimidina-5-carboxilico,
4-[1,2,3]tiadiazol-5-il)-bencilamida de acido 2-fenil-pirimidina-5-carboxilico,
3-metilsulfamoil-bencilamida de acido 2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carboxilico,

3-metilsulfamoil-bencilamida de acido 4-metil-2-piridn-2-il-pirimidina-5-
carboxilico,

4-morfolin-4-ilbencilamida de acido 2-feni-pirimidina-5-carboxilico,

Ester de metilo de acido 6-[(2-fenil-pirimidin-5-carbonil)-amino]-1h-

benzoimidazol-2-carboxilico,
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Acido 6-[(2-fenil-pirimidin-5-carbonil)-amino]- 1h-benzoimidazol-2-
carboxilico,

(benzofuran-5-ilmetil)-amida de acido 2-feni-pirimidina-5-carboxilico,
4-metanosulfonilamino-bencilamida de acido 2-feni-pirimidina-5-carboxilico,
4-carbamoil-bencilamida de acido 2-feni-pirimidina-5-carboxilico,
3-(2-hidroxi-etilsulfamoil)-bencifamida de  acido  2-feni-pirimidina-5-
carboxilico,

4-(morfolin-4-sulfonil}-bencilamida de acido 2-feni-pirimidina-5-carboxilico,
3-metilsulfamoil-bencilamida de acido 2-feni-pirimidina-5-carboxilico,
[2-(2-amino-4-metil-tiazol-5-il)-etil]-amida de acido 2-feni-pirimidina-5-
carboxilico,

3-metilsulfamoil-bencilamida de acido  2-(3-fluoro-fenil)-pitimidina-5-
carboxilico,

Ester de dietilo de acido {4-{[(2-fenil-pirimidina-5-carbonil)-amino]-bencil}-
fosfonico,

Ester de dietilo de &cido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-butil)-
fosfonico,

Ester de dietilo de acido {4-[(2-fenil-pirimidina-5-carbonil)-amino]-etil)-
fosfénice,

Ester de dietilo de acido {fenil-[(2-fenil-pirimidina-5-carbonil)-amino]-metil)-
fosfonico,

3-metanosulfonil)-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

(1-metanosulfonil-piperidin-3-itmetil)-amida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(1-dimetanosulfamoil-piperidin-3-ilmetil)-amida de acido 2-(3-fluoro-fenil)-

pirimidina-5-carboxilico,
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3-metanosulfonilamino-bencilamida de  acido  2-(fenil)-pirimidina-5-
carboxilico,

3-acetilsulfamoil-bencilamida de acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

3-(3-oxo-piperiazine-1-sulfonil)-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(2-sulfamoil-etil)-amida de acido 2-feni-pirimidina-5-carboxilico,
(2-dimetilsulfamoil-etil)-amida de acido 2-feni-pirimidina-5-carboxilico,
(3-fenil-[1,2 4]tiadiazol-5-il)-amida de acido 2-fenil-pirimidina-5-carboxilico,
(3-fenil-[1,2 4]tiadiazol-5-il)-amida acido 4-metil-2-fenil-pirimidina-5-
carboxilico,

(3-fenil-[1,2 4)tiadiazol-5-il)amida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

(tetrahidro-piran-4-il)-amida de  acido  2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

Fenilamida de acido 2-ciclohexil-pirimidina-5-carboxilico,
3-amino-bencilamida de acido 2-fenil-pirimidina-S-carboxilico,
3-metilsulfamoil-bencilamida de acido 2-(3-piridil)-pirimidina-5-carboxilico,
4-sulfamoil-bencilamida de acido 2-pirazol-1-il-pirimidina-5-carboxilico,
(tetrahidro-piran-4-il)-amida de acido 2-(2-metil-tiazol-4-il)-pirimidina-5-
carboxilico,

(tiofen-2-ilmetil)-amida de acido 2-fenil-pirimidina-5-carboxilico,
(4-metil-oxazol-2-il)-amida de acido 2-fenil-pirimidina-5-carboxilico,

Ester de etilo de acido metoxiimino-{2-[(2-fenil-pirimidina-5-carbonil)-amino]-
tiazol-4-il}-acético,

(5-metilsulfanil-[1,3,4]tiadiazol-2-ll)-amida de acido 2-fenil-pirimidina-5-

carboxilico,

Al
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Ester de etilo de acido 2-[{2-fenil-pirimidina-5-carbonil)-amino]-benzotiazol-
5-carboxilico,

(1-fenil-etil)-amida de acido (r)-2-fenil-pirimidina-5-carboxilico,
[3-(1h-tetrazol-5-il)-fenil]-amida de acido 2-fenii-pirimidina-5-carboxilico,
(1-carbamimidoil-piperidin-4-ilmetil)-amida de acido 2-fenil-pirimidina-5-
carboxilico,

Amida de acido [(2-fenil-pirimidina-5-carbonil)-amino]-1h-indol-3-carboxilico,
[3-(2-amino-tiazol-4-il)-fenill-amida de acido 2-fenil-pirimidina-5-carboxilico,
{4-[2-(1,3-dioxo-1,3-dihidro-iscindol-2-il)-etil]-tiazol-2-il}-amida de acido 2-
fenil-pirimidina-5-carboxilico,

[2-(pirrolidina- 1-sulfonil)-etil-amida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

Ester de terc-butilo de &cido [3-({[2-(3-fluoro-fenil)-4-metil-pirimidina-5-
carbonill-amino}-metil)-bencil]-carbamico,
3-{(piridin-2-ihnetil)-sulfamoil]-bencilamida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

3-(3-hidroxi-2,2-dimetil-propilsulfamoil)-bencilamida de acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico,
3-(2-hidroxi-2-metil-propilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenif)-
pirimidina-S-carboxilico,

3-{(tetrahidro-piran-4-ilmetil)-sulfamoil]-bencilamida de acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico,

3-(4-hidroxi-butilsulfamoil)-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-
5-carboxilico,

3-[2-(2-hidroxi-etoxi)-etilsulfamoil]-bencilamida de acido 2-(3-fluoro-fenit)-

pirimidina-5-carboxilico,

AL
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25.

26.

3-[(tetrahidro-furan-2-ihnetil)-sulfamoil]-bencilamida de acido 2-(3-fluoro-
fenil)-pirimidina-5-carboxilico,

3-isobutilsulfamoil-bencilamida de acido 2-(3-fluoro-fenil)-pirimidina-5-
carboxilico,

(5-isopropilsulfamoil-piridin-3-ilmetil)}-amida de acido 2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(5-metilsulfamoil-piridin-3-ilmetil)}-amida de  acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(2-metilsulfamoil-piridin-4-ilmetil)}-amida de  acido  2-(3-fluoro-fenil)-
pirimidina-5-carboxilico,

(2-metiisulfamoil-piridin-4-ilmetil}-amida de acido 2-(3-fluoro-fenil)-4-metil-
pirimidina-5-carboxilico, o

(5-isopropilsulfamoil-piridin-3-ilmetil)-amida de acido 2-(3-fluoro-fenil)-4-

metil-pirimidina-5-carboxilico,

o un hidrato, solvato o N-6xido de estos, 0o una sal farmacéuticamente

aceptable de estos.

Una composicion farmacéutica que comprende el compuesto de acuerdo
con la reivindicacion 1 o 24, o un hidrato, solvato o N-6xido de estos, o una
sal farmacéuticamente aceptable de estos, y un portador

farmacéuticamente aceptable.

Un método para tratar una alergia o trastorno inflamatorio en un paciente
en necesidad de este, que comprende administrar al paciente una cantidad

farmacéuticamente efectiva del compuesto de acuerdo con la reivindicacién
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1 o 24, o un hidrato, solvato o N-Oxido de estos, o una sal

farmacéuticamente aceptable de estos.

El método de acuerdo con la reivindicacién 26, en donde la alergia o

trastorno inflamatorio es rinitis alérgica.

El método de acuerdo con !a reivindicacion 26, en donde la alergia o

trastorno inflamatorio es asma.

El método de acuerdo con la reivindicacion 26, en donde la alergia o

trastorno inflamatorio es enfermedad pulmonar obstructiva cronica.

2
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en la que: :
Ries arilo, heleroarilo o cicloalquile {Cs-Cs),

estando cada uno de ellos opcionalmente sustituido con halo,
alquilo (C1-Cg), hidroxi, alcoxi (Cs-Cg), haloalquilo (C+-Cs) 0
haloalcoxi (C1-Ce);

R’es hidrageno o alquilo (C+-Ca);

Ries -P(=0)-(alcoxij2 0 YY2N-SQ»-,

cicloalquilo, cicloalquenilo, arilo, heteroarila, heterociclilo,
heterociclenilo, o alcanio mulliciclico, estando cada uno de
ellos opcionalmente sustituido con:

acilo, ciano, nitro, halo, hidroxi, carboxi, amidino,
R30-C(=0}-C(=N-0R¢)-, Y'Y2N-, YIY2N-C{=0}-, YTY2N-C(=0}-
O, Y'YEN-S02-,

R7-S02-NRE-, RT-C(=0)-NRE-, YVY2N-alquileno (Cy-Ca)-S0»-
alquileno {C+-Cs)-, 0 '

alguilo, alquenilo, alquinilo, alcoxi, alcoxicarbenilo, alquiltio,
alquilsulfinilo o alguilsulfonilo, estando cada uno de ellos
opcionalmente sustituido con:

halo, alcoxi, haloalcoxi, hidroxi, carboxi, alcoxicarbonilo, -
P(=0)-(alcoxi)2, YIY2N-, Y1Y2N-SOz-, R™-S02-NRE-,

arilo o heteroarilo, estando cada uno de ellos cpeionaimente
suslitvido con alquilo, halo, haloalquilo, alcoxi, halvalcox,
hidroxi, aminp, alquilamino, dialquilamino, carboxi o
aleoxicarbonilo, ©

heterociclilo o ‘arilheterociclilo, estando cada uno de ellos
opcionaimente sustituido con oxo o alquilo, o

asilo, heleroarito, aroilo, heleroaroilo, ariloxi, heteroariloxi o
heterociclilo, estando cada uno de ellos opcionalmente

sustitvido con alquilo, haloalguilo, halo, alcoxi, haloalcaoxi,
hidroxi, carboxi, alcoxicarbonito, -P(=0)-(alcoxi)a, Y'YZN- o
Y1Y2N-SO;-, ¥ ‘
cuando R3 es cicloalquilo, cicfoalquenilo, heterociclilo,
heterociclenilo o alcarilo  multiciclico, también esta
opcionalmente sustituido con oxo;

Lies un enlace o alquileno (C1-Ce) opcionalmente
sustituido con hidroxi, o c¢uando R*® es cicloalquilo
opcionalmente  sustituido, cicloalquenilo, arilo, heteroanlo,

heterociclilo, heterociclenilo o alcarilo multiciclico, entonces el ’

grupo alquileno (Cs-Ce) también esid opcionalmente sustituido
con -P(=Q)-(alcoxi)z; . T
cada uno de R, R® y R® es independientermnente hidrogeno o
atquilo,

Rfes  alquilo opcionalmente sustituido con hidroxi, halo o
alcox, ¢

arilo, heteroarilo, arilalquilo o heteroarilalquilo, donde el grupe
arilo o heteroarilo o €l resto arilo o heteroarilo del grupo
arilalguilo o hetercarilalquilo esta opcionalmente susfituido con
alquilo, haloalguilo, hidroxi, carboxi, alcoxicarbonilo, aming,
alquilamino, dialquilaming, halg, alcoxi ¢ hatoalcoxi; y

cada uno de Yi e Y2 gs independientemente;

hidrogeno,

alquilo opcionalmente suslituido con:

hidroxi, carboxi, halo, amino, alquilamino, dialquilamino,
cictoalquitamino,  aminocarbonilo,  alguilaminocarbonilo,
dialquilaminacarbonilo, cicloalquilaminocarbonilo,

alcoxi opcionalmente sustituido-con hidroxi,

cicloalquilo, heterociclilo, arilo o heteroarifo, estando cada unc
de ellos opcicnalmente sustituido con alquilo, halo . o
haloalquilo, 0

cicloalquilo opcionalmente susfituido con carboxi, ©

Y1 e Y2 junto con el atome de nitrogeno al que estan unidos
forman un heterocicliic que contiene opcionatmente otro

heteroatomo seleccionado entre oxigeno, nitrdgeno o azufre,

donde el grupo heterociclilo estd apcionalmente sustituido con
alquilo u oxo;

0 un hidrato, solvato o N-Oxido de!l mismo, o una sal
farmacéuticamente aceptable def mismo.
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