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REQUISITOS NECESARIOS PARA PRESENTAClON Y AGILIZACION

DEL TRAMITE

PATENTE DE INVENCION ( X ) MODELO DE UTILIDAD ( )

- Indicacién de que se solicita la concesién de una patente

- Datos de identificacién del solicitante o de la persona que
presenta la solicitud

- Descripcién de la invencién

- Dibujos de ser estos pertinentes

- Comprobante de pago de las tasas establecidas

COMPLETA (X) INCOMPLETA ( )

DISENO INDUSTRIAL ( )

- Indicacién de que se solicita el registro de Disefio Industrial
- Datos de identificacién del solicitante o de la persona que
presenta la solicitud
- Representacion gréfica y fotografica del Disefio Industrial o
muestra del material que incorpora el diseiio
- Comprobante de pago de las tasas establecidas

C MPLETA ( ) INCOMPLETA ( )

EZQUEMA DE TRAZADO ( )

- Indicacién de que se solicita el registro de Disefio Industrial

- Datos de identificacién del solicitante 0 de la persona que
presenta la solicitud

- Representacion gréafica del Esquema de Trazado

- Comprobante de pago de las tasas establecidas

COMPLETA ( ) INCOMPLETA ( )

Firma responsable: oG CO\’l [y

USUARIO RADICABOR

X)
(X)
(X)
(X)
()
(X)
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Industria y Comercio Fec 2007-04-0214 16 57 Dep 2620 NUECREACIONES '
SUPERINTENDENCI!A L RTILCC ULy
Act 411 PRESENTACION  Falius 574 y
FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
e e
SOLICITUD DE:
D
X ]Patente de invencién [[—_JPatente de Modelo de Utitidad. ||
[ —— _— ——
X Jcapitulott [_Jcapitulo i
Nombré: GENENTECH, INC.y
1 CURIS INCORPORATION IDENTIFICACION
SOLICITANTE (71}, Direcsian: 1 DNA'Way, South San Frantisco, CA
1 940804900, ESTADOS UNIDOS DE AMERIGA, Y [6C [] nr [
1 Moulton Street, Cambridye, A 02138, ESTA-
DOS UNIDOS DE AMERICA
Naciohalidad o Domicifio: South San Francisto,
CA, ESTADOS UNIDOS DE AMERICA y Cambridge,
O MA, ESTADDS UNIDOS DE AMERICA.
N Lugar de-Conshitucion ESTADOSUNIDOSDE JCE L] oro [J
AMERICA
| Teléfono Fax Cual
E-mail Nimero
©)
Nombre MARGARITA CASTELLANOS A. IDENTIFICACION
REPRESENTANTE
O APODERADO (74) Direcci6n CALLE 94A No 7A-09 lcc [x] NT [
Teléfono 6107420  Fax 610 0706 Ice [ oo []
Cual
E-mal ¢ com {Numero 39'779654 TPA _ 70,818
@ ‘ Nombre VER ANEXOQ#1
INVENTOR (ES){72)
Dweccitin
~ O Naclonalidad o Domicilio -
- (&) roT88) -
Solicitud infermacional No PCTAIS2005/031284 Fecha 02/09/2008
Publicacién Intemacional No. o WO 20081028958 A2 Fecha _  _ 18/03/2008
| ZE; Titulo (54) INHIBIDORES PIRIDILO DE SENALIZAGION DE HEDGEHOG
| €7)  Clasficacidn Internacional (51)  C07D-213/40 —
Prioridad (33) Pals de Origen | (32) Fecha (31) Namero de Solicitud

U3 VZGATI00
S No [

‘[ Comprobants de page No. 07-25,186 Fecha Marzo 28 do 2007 l
1 —————

H Instruccliones para el diligenciamiento del presente formulario, ver reverso de esta pagina |




Anexos

Comprobants de pago de la taea de presentacion de la solicitud

Documento que acradita la exdstencia y representacion legal cuando el soliciiante sea persona juridica

Poderes sl fusre el caso, junto con la sushtucion del mismo a mi favor

Documentio de cesion del irventor al solicitante o a su causante

Declaracicnes

Capla de [a soliciud Intemacional (Resumen, descripcién relvindicaciones, dibujos)

Traduccién de la soliciud intemacional al castellano (Resuman descripcidn relvindicaciones dibujos)

Copila del examen preliminer Intemacional efectuado por la Autoridad Intemacional de Examen Preliminar (IPEA)
Traduccidn del examen preliminar interacional efectuado por la IPEA

De ser el caso copla del contrato de acceso

De ser el caso documento que acredits Ia licencla o aulorizacidon de uso de conocimientos tradicionales de las
comunidades Indigenas.

De ser el caso certificado de depéeiio del material bloldgico
Arte final 12x12

De ser ¢l caso Informacion sobre otras solicitudes de patente o titulos obtenidos en e exdranjero por el mismo titular
o su causante relacionadas parcial o totalments con la Invenclén de esta sollcitud
De sor ol caso modificacionss efectuadas a la solicitud intemacional

Otros Tarjeta Propletario, y Extracto para in Publicacién

G1 EH0 00 O000MEOOMNMHN ©

FIGURA CARACTERISTICA.
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| instrucciones pama ol diligenclamiento del pressnts formulario, ver reverso de esta pdgina - WCAjgeh P1483
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CASTELLANOS & CO LTDA

10

1

ABOGADOS
Calle 94 A No. 7 A-00
Bogots, D.C. - COLOMBIA

NOMBRE
JANET GUNZNER
DANIEL SUTHERLIN
MARK STANLEY
LIANG BAO
GEORGETTE CASTANEDO
REBECCA LALONDE
SI"IUHEI WANG
MARK REYNOLDS
SCOTT SAVAGE

KIMBERLY MALESKY

MICHAEL DINA

ANEXO # 1
INVENTOR(ES) (72)

DIRECCION

2908 Pine Avenue, Berkeley, CA 84705,
ESTADOS UNIDOS DE AMERICA

820 Maple Avenue, South San Francisco, CA
84080, ESTADOS UNIDOS DE AMERICA

284 Lauren Avenue, Pacifica, CA 94044,
ESTADOS UNIDOS DE AMERICA

25 Poncetta Drive # 225, Daly City, CA
84015, ESTADOS UNIDOS DE AMERICA

1320 Woodside Rd., Redwood City, CA
84081, ESTADOS UNIDOS DE AMERICA

330 Myrtle St, Redwood City, CA 94062,
ESTADOS UNIDOS DE AMERICA

831 Comet Drive, Foster City, CA 64404,
ESTADOS UNIDOS DE AMERICA

175 Linda Vista, Milbrae, CA 94030,
ESTADOS UNIDOS DE AMERICA

815 Ansel Rd. # 305, Burlingame, CA 84010,
ESTADOS UNIDOS DE AMERICA

360 Green Street, Apt. # 7, San Francisco,
CA 94133, ESTADOS UNIDOS DE
AMERICA

1003 San Antonio Circle, # 205, Daly City,
CA 04014, ESTADOS UNIDOS DE
AMERICA

R

NACIONALIDAD
O DOMICILIO

ESTADOUNIDENSE

ESTADOUNIDENSE

ESTADOUNIDENSE

CHINA

ESTADOUNIDENSE

ESTADOUNIDENSE

CANADIENSE

ESTADOUNIDENSE

ESTADOUNIDENSE

ESTADOUNIDENSE

ESTADOUNIDENSE
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SUPERIHTENDENCIA BE INXDUSTRIA Y CONERCID

AT : BRGL7&029-2

1B CFICIAL BE CAM : 7 - 25,186
FECHA 1 HARTD 28 DE 2007 g ENDEACYS O LIETA © CORE
Rad. 57-0337 68- -50G00-060C
Fee, 2007-04-02 14,1657 Dep. 2020 NUECHEAL KN
Tr.1i PATENTENE
-2 I78 FASENACICNAL!
Astd11 PREGEMTACION  Fglios 574
$3 COMSIBHACION s
DEPSITANTE TIPO PAE)  BANCO CUENTA No. PASD  FECHA P8O Ir. PABD
ALVARD CASTELLAMOS CONSIGHACION  BANCO POPLLAR  950-00119-8 51632087 21/03/2007  5,397,000.00
BI 0 DN CEPTO
CANT. RENTISTICD CORCEPTD TOTAL COHCEPTD
! 5005-01-01 SOLICITURES i TRANITES [E SOL. DE PATEMTE If IX £82,090.90
TOTAL $ 82,0000

S0¥: CUATROCIENTOS CCHEMTA Y LOG MIL PESDS
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CASTELLANCS & CO
ABOGADOS
Calle 84 A No. 7 A-09
Bogotd, D.C. - COLOMBIA

Sefior

Jefe de la Divisién -de Nuevas Creaclones
Superintendencia de Industria y Comerclo

Ministerio de Comercio, Desarrollo, Industria y Turismo
E. S. D.

Ref.. PODER conferido por la sociedad GENENTECH, INC,

Yo, XIMENA CASTELLANOS ABONDANO, mayor de edad, identificada y domiciliada como
aparece al pié de mi fima, atentamente manifiesto a Uds. que sustituyo en la Dra.
MARGARITA CASTELLANOS ABONDANO, el poder que me confirid la sociedad
GENENTECH, INC., con domicllio en 1 DNA Way, South San Francisco, Callfornla 94080,
ESTADOS UNIDOS DE AMERICA, debidamente legalizado por Apostilla, bajo el No. 166860
el dla 4 de Septiembre de 2003, con las mismas facultades que me fueron conferidas, para

tramitar |a solicitud de Patente PCT Entrada en Fase Nacional, en Colombia, para: “INHIBIDO
PIRIDILO DE SERALIZACION DE HEDGEE

Del Sefior Jefe, Acepto

Ximiena Castellanos Al JMQQﬂQ?M.‘nu‘kboMno S B
C.C. No. 39.773.330 de Usaquén C.C. No. 39.779.854 de Usaquén
T.P.A. No. 58.238 del C.S.J. . T.P.A. No. 70.819 del C.S.J.

Carrera 9 No. 83-09 — Bogoté, D.C. Carrera 9 No. 93-08 — Bogota, D.C.
Teléfonos: 6107420 — 8107480 Teléfonos: 8107420 - 6107480

B8, B
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AUTENT!CAGIOH DE FIRMA y
MEDIANTE COMPARECENCIA PERSONAL §
i {(Art. 84 C.RC. mod. Decr. 2202 de 4989, ast. 1 mod. 30}
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U8/13/2003 15:58 FAX 6100708

CASTELLANOS nus
K} ”n"
PODER POWER F ATTORNEY
B {los) suscrito (s) 1 (we) the undersigned -
Genentech, Inc. Genentech, Inc. -
domicliiade (9 en_L DNA Way of.1 DNA Way R

South San Francisco, California
94080, EE. UU. de A.

South San Francisco, California 94080
U 5 A.

nombratn) por el presente a XIMENA CASTELLANDOS A. y/o
MARGARITA CASTELLANOS A_abogadas con oficinas en fa Carrers 9 No. 93-
09, Bogota - Colomnbla para

hereby grants) Fower of Atomney to XIMENA CASTELLANOS A. ai.:
MARGARITA CASTELLANOS A. atromeys reskiing at Camera 9 No &
Bogoti - COLOMBIA 1o,

y para obener [a proreccion de mi (nuestra) propledad Industrial y con este
fin autorizamos a dichas apoderados'para que nes representen ante
alesquiera autoridudes o personas de 10s srdenes administrativo,
‘n:uﬂmdminbuadvn y Judicial en toda lo relacionado con las sigulentes
acTos y gestiones:
a} obiendon de patentes de Invencidn , modelos y dibujos Industriales;
registro de marcas de Fabric, de servido, colectvas o defensivas y de
denominaciones de origen; depdsito de nombresy enseflas comerdales; su
nmvadbnprbrmui.ksalpdﬁndemuyambbdemmmendumldlh.
canceladon voluntarla y el registro de ficendas de uso de esos derechos;
b) Para la obtenclén de Registras sanimrios; & Acdones de oposiddn,
pbservadon, canceladon, nulldad, medidas cutelares y en general los juldios
civlies, penales, administrativos o contenciosa-administrativos que
PIOMOVames o S€ Nag promuevan, pudiendo.en todos las acos Y gestiones
amiba determinados sustituir &ste mandato, transiglr, deststr, recibir, cancelar,
renunclar, aceptar notificaciones y nombrar apoderados judiciales y
extrajudicules.

and to obimin the protaction of my (oun industrial property, for which purpus
we authorize the sald attomeys to represent us hefore any authariucs .

* persons, speciilty those, adrhinatiative aiditentious and judiclal, in all matte’

conceming the following :

u) Obtenton of patents, models and designs, registration of tracema-.
service, collective and defensive marks, and of designadons of orign: *~
deposit of commerdal names and ensigns: Its renewal , EXIENSION, TerK-'
of asslgnments, change of name or domidle, voluntary canceliation; ann *r
registration of Ticenses of use of the above rigths; bl For de obrennor
sanitary Reglstrations; © Acdons of opposition, canceltation, nun
infringement, granting of licenses; and in general the Gvil, Crimital 4!
agministrative sults refated to those rigths; actions and sults insuruten 1 1.
or against us;, and that in ali the above maters they may substutz ™
Power of Attomey, compromise, desist, Gancel, recelve, TenoUNCE 4s!
notifications and appoing attomeys in fact, in or out of Court .

Given and signed this.

Dado y firmado hoy__ 808t 28, 2003 _ : in_—_South San E:a.nriisco,_(.‘.a.l:l.ﬂonm.—USA:
A [ -—
.. South San Francisco, Califorpia, EE. Ull. A.my NKE J 0 T ‘Ll—: August 28, 2003 _

_Mark T. Kresnak —
.M_G_____enent__h_._]',npec . —_ Section Patent.-Counsel— -
Mark T. Kresnak-— Abogado Seccidn 'I‘s“:h entes ___Anthorized Coxporate-Signatory—— -
(Notary should execute on other eli :H.B:Eigd:ﬁtor Zado por (Notary should execute on other side)
{Consular legallzation neoessary)

{Consular jegRliization necessany)

ALVARO CASTELLANOS M.SLCIA.

ABGGADOS COIOMEIA

Carrera 9 No. ¥3-09 - P.0. Box 4349 - Bogmtd, Colombia
Tels. (57%) 610 7420 780 / BO - Fan. [571) 610 0704 - e-mall ecszelPimpssLnet.co

08/13/03 WED 14:00 [TX/RX N0 66971 @ov.
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0871372003 16:50 FAX 6100708

CASTELLANOS TTE]
) ot
£ ERTIFICACION DE UN REPRESENTANTE Certification of Officer
Hay,— 28 ge_Agosto deW_2003  cawms_ 28 dy ot Auguat 19,2003
compared) (eron} personalmente personally appeared

a quien (es) conozco come ta (3) persona (5 que firmna (n) este doaumento en
represeracidn  de Im Sodedad 7 Compadta denominada

Yo, Mark T, Kresnak.
Cenifico:

a)gue _Genentech, Inc.

e une Sodedad /7 Compaida legaimente constituida y existente de Bcuerdo
con las leyes de_Delawara, EE. UU. de A.

5 Que & domicitio de dicha Sodiedad / Compafila es 1 _DNA Way
South San Francisco, California 94080,

whom | know to be the person (s) who signed this document a
representative(s) of the Corporation / Company named ..

X, Mark T. Kresanak,

| Certdfy:
a) That__Genentech, Inc.

s 8 Corporation / Company legally constituted and in existence In accordanc:
whthithe laws of_Delaware, USA.

b) That the domicli of sald ton 7 Compary ls1_DNA Way
South San’ Francm ,» California 94080,

Estados Unidos de América

“u-

d Que &1 objeto u objeros para [os cuales sa otorga ef presenta poder
estin comprendidos dentro del objeto social de fa menclonada Socle-
dad / Compafia. '

d Que &I 51, Yo mismo

© That the purpase or purposes for which the present Power of Attorney 1.
granted are comprised within the object set forth in the charter of -
mentioned Carporation / Company. '

@ That Wix—_L_am

.t:%h_adommwdmmmmﬁﬂmmnow

medio de los documentos, que oertifico he visoo® ———
Articulos de constitucidn de fecha Junio de

1999, y Estatutos de fecha Junio de 1999,

T :'.mmmuwmmuormmey.mmrmanme-.‘
was duly proven through the following documents and | duly certify navir:
seenthemn®s_____
Articles of Incorporation dated June, 1999,

ambos pudiendo ser modificades

Bylaws dated June, 1999, both as maybe

(dudsdy South San Francisco,
Esage) California
Hoy: ——28 de Agomta  de 19 2003

*Los documentos deben identificarse con fecha y orighn.

#Adjunto autenticacidén Notarial

amended from time to time. -
) South San Francisco
stme California

this__28 _ _dyor_Augusi xx_2003
MNotary Publlc)

* Documents must be identiied with date and origin.

* Attach Notary Acknowledgement

08/13/03 WED 14:00 [TX/RX No 66971 Qo
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CALIFORNIA ALL-PURPOSE ACKNOWLEDQMENT

State of Callfornla
8s

County of Soun \\*Q__‘E.D

On 2123 lba before m’renw‘ %‘hﬂ.{ pubbb
peracnally appoamd Mavk T. Mé QL mm——
Srfforsonelly known to me

O] proved 10 me on the basls of safisfactory
evidence

to be the person{sy”whose namejs) isiase
subscribed to the within instrument and
acknowladged to me that hdulﬂq exacuted
the seme In hisferihelr authorized
capacliy(lse); and that by hiafentheir
signature{sy5i the netrument the persaielror
the onmy upon behalf ol ARjch the persqnésy™
acted, axe

Thougit the inlormation beiow i not required by iaw, & may prove valuaile (o persane relying on the docunent and could prevend
frauclent removal and raaftachnent of this form io ancther document.

Description of Attached Document
Tie or Type of Document:

Document Date: Number of Pages:

Signer(s) Other Than Named Above:

Capacity(les) Claimed by Signer
Signer's Name:

Fl5SAT THUMEERINT
STk LR e

O Individual

O Corporate Officar — Tltie(s):
O Pariner — O Limhed (1 General
C Attomey-in-Fact

O Trusiee

I Guardian or Conservator

O Other:

Signer Is Represanting:__

olmummm 5300 Dw Gwid Avw., P.O. Be 2402 = G-.I'Il.ﬂlﬂim e reiovminoieny org Prod. No. 10T Fumrdr; Cafl Tal-I'rwn 1-000-079-0027
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SECRETARY OF STATE
APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Country: United States of America
This public document

2. has been signed by TERI RENSHAW
3. acting in the capacity of Notary Public, State of California
4. bears the seal/stamp of TERI RENSHA W, Notary Public,

© ® N ® o

State of California

CERTIFIED
At Sacramento, California
the 4th day of September 2003

by Deputy Secretary of State, State of California
No. 166860

Seal/Stamp:

10. Signature

e

‘ KEVIN SHELLEY
Secretary,of State
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TRADUCCION OFICIAL No. 030005
de un documento escrito en INGLES, el cual para su identificacién lleva
el sello de la Traductora e Intérprete Oficial, Res. 2755/68 y 01144/97

de Minjusticia, al igual que la presente.

(Anexos a un documento de poder de Genentech, Inc.)
RECONOCIMIENTO PARA FINES GENERALES
ESTADO DE CALIFORNIA
CONDADO DE SAN MATEO
Hoy dia 28 DE Agosto DE 2003, ante mi Teri Renshaw, Notario Pblico
comparecié personalmente Mark T Kresnak (x) a quien conozco
personalmente o quien probé ante mi con base en prueba satisfactoria
ser la persona(s) cuyo nombre estd suscrito en el instrumento adjunto y
reconocié ante mi que habia otorgado el mismo en su calidad
autorizada y que con su firma en el instrumento, la persona o entidad
en nombre de la cual actué dicha persona, otorgé el instrumento.
DA FE mi firma y sello oficial.

(fdo) ilegible

Firma del Notario

(Sello): TERI RENSHAW

Comision No. 1272761

Notario Publico — California

Condado de San Mateo

Mi comision vence Agosto 3, 2004




INFORMACION OPCIONAL

Aunque la siguiente informacién no se exige por ley, puede ser valiosa
para personas que confian en el documento y puede evitar la remocién®
e insércién fraudulenta de este formato a otro documento.

Titulo o tipo de documento:

Fecha documento:-—--- Numero de péginas- Firmantes (distintos a los
arriba nombrados: ninguno,

{(Resto del formato en blanco)

ESTADO DE CALIFORNIA
SECRETARIO DE ESTADO
APOSTILLA
(Convencién de La Haya del 5 de Octubre 1961)
1. Pais: Estados Unidos de América
Este documento puablico
2. Ha sid(-J firmado por TERI RENSHAW -
3. Actuando en su cardcter de Notario Piblico, Estado de California
4, Lleva el sello de TERI RENSHAW, Notario Publico, Estado de
California
CERTIFICADO
S. EN Sacramento, California .
6. El dia 4 de Septiembre de 2003
7. por el Secretario de Estado Dflegado, Estado de California
8. No. 166860

MORALES RIVEIRA §
NOTARLO cUARENTA Y UND

IL




",“ r-rr-slﬂ re

. |-'.' v _!‘ {- _.5
-rFlfn ‘MA&EL 3} éﬂ" D
L Lo IR

L :: lrltitﬁnﬂn




9. Sello: (sello)

10. Firma
(fdo) Kevin Shelley
KEVIN SHELLEY :

Secretario de Estado

Por (fdo) ilegible

ES TRADUCCION FIEL Y COMPLETA, A LA CUAL ME REMITO,

Bogota, Septiembre 16, 2003. /@ 2 4/ ﬁ LQ
. - - (

DORA DUQUE DE BERNAL
THADUETORA E INYERPRETE OFiCIAL °
RES. 02755768 ¥ o1144/07 . MMIIDSTICIA
BEP, DE COLOMBIA

R I
¥ AGUSTIN MORALES RIVEIRA §
8 NOTARIO CUARONTA Y UNG
R LG T AT Tl L L




/.‘l-’é,

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

(19) World Intellectual Property Organlzation
Inicmational Burcau

BTN
val (1B
ﬁ-ﬁ WY

. 1|

il

AN

e
(43) International Publication Date PCT {10) Internationa) Pablication Number
16 March 2006 (16.03.2006) WO 2006/028958 A2
(51) Internationa] Patent Classificatiion: City, CA 94062 (US). WANG, Shume! [CA/US]; 831
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PYRIDYL INHIBITORS OF HEDGEHOG SIGNALLING

This application claims priority to provisional patent application 60/607,367 filed on 02 Septernber
2004.

FIELD OF THE INVENTION

The present invention relates to organic compounds useful for therapy and/or prophylaxis in &
mammal, in particular to pyridyl compounds that inhibit the hedgehog signaling pathway and are
useful in the treatment of hyperproliferative discases and angiogenesis mediated diseases.

BACKGROUND OF THE INVENTION

Hedgehog (Hh) protein was first identified in Drosophila melanogaster as a segment-polarity gene
involved in embryo patterning (Nussiein-Volhard et al, Roux. Arch. Dev. Biol. 193: 267-282
(1984)). Three orthologs of Drosophila hedgehog (Sonic, Desert and Indian) were later identified
to occur in all vertebrates including fish, birds and memmals. Desert hedgehog (DHb) is expressed
principally in the testes, both in mouse embryonic development and in the adult rodent and human;
hdilnhedgehog(ﬂﬂm)hinwlwdinbonedwdopmmtduﬁngcmbryogmesismdhbme
formation in the adult; and, Sonic hedgehog (SHR) is expressed at high levels in the notochord and
floor plate of developing vertebrate embryos. In vitro explant assays a5 well as ectopic expression
of SHh in transgenic animals heve shown that SHh plays a key role in neuronal tube patterning
(Echelard et al., supra.; Ericson et al., Cell 81: 747-56 (1995); Marti et al,, Nature 375: 322-5
(1995); Krauss et al., Cell 75, 1432-44 (1993); Riddle et al., Cell 75: 1401-16 (1993); Roelink ct
al, Cell 81:445-55 (1995); Hynes ct al., Neuron 19: 15-26 (1997)). Hh also plays a role in the
development of limbs (Krauss et al,, Cell 75: 143144 (1993); Laufer et al., Cell 79, 993-1003
(1994)), somites (Fan and Tessier-Lavigne, Cell 79, 1175-86 (1994); Johnson et al., Cell 79: 1165-
73 (1994)), lungs (Bellusci et al., Develop. 124: 53-63 (1997) and skin {Oro et al., Science 276:

1
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817-21 (1997)). Likowise, Itlh and DHh are involved in bone, gut and germinal cell dovelopment

(Apelqvist ot al., Curr. Biol. 7: 801-4 (1997); Bellusci et al., Dev. Suppl. 124: 53-63 (1997);
Bitgood ot al., Curr. Biol. 6: 298-304 (1996); Roberts et al.,, Development 121: 3163-74 (1995)).

Human SHh is synthesized as a 45 kDa precursor protein that upon autocatalytic cleavage yields a
20 kDa N-terminal fragment that is responsible for normel hedgehog signaling activity; and a 25
kDa C-terminal fragment that is responsible for autoprocessing activity in which the N-terminal
fragment is conjugated to a cholesterol moiety (Lee, J.J., et al. (1994) Science 266, 1528- 1536;
Bumerot, D.A,, et al. (1995), Mol. Cell Biol. 15, 2294-2303; Porter, J.A., et al. (1995) Nature 374,
363- 366). The N-terminal fragment consists of amino acid residues 24-197 of the full-length
precursor sequence which remains membrane-associated through the cholestero!l at its C-terminus
(Porter, J.A., et al. (1996) Science 274, 255- 258; Porter, J.A,, et al. (1995) Cell 86, 21-34).
Cholesterol conjugation is responsible for the tissue localization of the hedgehog signal.

At the cell surface, the Hh signal is thought to be relayed by the 12 transmembrane domain
protein Patched (Ptc) (Hooper and Scott, Cell 59: 751-65 (1989); Nakano ot al., Nature 341: 508-
13 (1989)) and the G-protein-coupled-likc receptor Smoothened (Smo) (Alcedo et al., Coll 86:
221-232 (1996); van den Heuvel and Ingham, Nature 382: 547-551 (1996)). Both genetic and
biochemical evidence support a recq;tor model where Ptc and Smo are part of a multicomponent
receptor complex (Chen and Struhl, Cell 87: 553-63 (1996); Marigo ct al., Naturc 384: 176-9
(1996); Stone et al., Nature 384: 129-34 (1996)). Upon binding of Hh to Ptc, the normal
inhibitory effect of Ptc on Smo is relioved, allowing Smo to transduce the Hh signal across the
plasma membrane. However, the exact mechanism by which Ptc controls Smo activity still has
yet to be clarified.

The signaling cascade initiated by Smo results in activation of Gli transcription factors that
translocate into the nuclous where they control transcription of target genes. Gli has been shown
to influence transcription of Hh pathway inhibitors such as Ptc and Hipl in a negative feedback
loop indicating that tight control the Hh pathway activity is required for proper cellular
differentiation and organ formation. Uncontrolled activation of Hh signaling pathway are
associated with malignancies in particular those of the brain, skin and muscle as well as
angiogenesis. An cxplanation for this is that Hh pathway has been shown to regulate cell
proliferation in adults by activation of genes involved in cell cycle progression such as cyclin D

2
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which is involved in G1-S transition. Also, SHh blocks cell-cycle arrest mediated by p21, an

inhibitor of cyclin dependent kinases. Hh signaling is further implicated in cancer by inducing
components in the EGFR pathway (BGF, Her2) involved in proliferation as well as components in
the PDGF (PDGFa) and VEGF pathways involved in angiogenesis. Loss of function mutations in
the Ptc geno have been identified in patients with the basal cell nevus syndrome (BCNS), a
hereditary disease characterized by multiple basal coll carcinomas (BCCs). Dysfunctional Ptc
gene mutations have also been associated with a large percentage of sporadic basal cell carcinoma
tumors (Chidunbuim et al., Cancer Research 56: 4599-601 (1996); Gailani et al., Nature Genet.
14: 78-81 (1996); Hahn et al,, Cell 85: 841-51 (1996); Johnson et al., Science 272: 1668-71 (1996);
Unden et al., Cancer Res. 56: 4562-5; Wicking et al,, Am. J. Hum. Genet. 60: 21-6 (1997)). Loss
of Ptc function s thought to cause an uncontrolled Smo signaling in basal cell carcinoma.
Similarly, activating Smo mutations have been identified in sporadic BCC tumors (Xie et al,
Nature 391: 90-2 (1998)), emphasizing the role of Smo as the signaling subunit in the receptor
complex for SHh.

Various inhibitors of hedgehog signaling have been investigated such as Cyclopsmine, a natural
alkaloid that has been shown fo arrest cell cycle at GO-G1 and to induce apoptosis in SCLC.
Cyclopamine is believed to inhibit Smo by binding to its heptahelical bundle. Forskolin has been
shown to inhibit the Hh pathway downstream from Smo by activating protein kinase A (PKA)
which maintains Gli transcription factors inactive. Despite advances with these and other
compounds, there remains a need for potent inhibitors of the hedgehog signaling pathway.

SUMMARY OF THE INVENTION

In one aspect of the present invention there is provided novel hedgehog inhibitors having the

general formula (T)
(%‘Q *~
Ay
{Rakn
I

wherein

Ab
r
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A is a carbocycle or hetorocycle;

X is alkylene, NR4C(O), NR,C(S), N(C(O)R,)C(0O), NR,SO, NR,SO,, NR,C(O)NH, NR,C(S)NH,
C(O)NRs, C(S)NR4, NR4PO or NRPO(OH);

Y is absent, CHRy, O, S, 5O, SO; or NR;

R, is selected from the group consisting of alkyl, a carbocycle or a heterocycle each of which is
optionally substituted with hydroxyl, halogen, amino, .clrbonyl, nitro, cyano, acyl, alkyl,
haloalkyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl, alk!nojlamine,
alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle; wherein said amino,
alkyl, acyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl, alkanoylamine,
alkylsulfamoyl, alkylsulfonamide, carbocycle and heterocycle substituent is optionally
substituted with amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is
optionally substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl;

R; is halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
alkylsulfinyl, alkylsulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy,
alkoxycarbonyl, carbamoyl, alkylsulfide, alkylsulfinyl, alkylsulfony!, carbocycle and
heterocycle is optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfony!l or alkoxy;

Ry is H or alkyl;

m is 0-3;

nis 0-3;

and salts and solvates thercof.

In another aspect of the invention, there are provided compositions comprising compounds of
formula I and a carrier, diluent or excipient. .

In another aspect of the invention, there is provided a method for treating cancer comprising
administering an effective amount of a compound of formula I to a mammal in need thereof.

In another aspect of the invention, there is provided a method for inhibiting hedgchog signaling in

a cell comprising contacting said cell with a compound of formula 1.

In another aspect of the invention, there is provided a method for treating a disease or condition
associated with the hedgehog signaling in a mammal, comprising administering to seid mammal an
effective amount of a compound of formula L

/H_
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In another aspect of the invention, there aro provided processes for preparing compounds of the

invention.

“Acyl” means a carbonyl containing substituent represented by the formula -C(O)-R in which R is
H, alkyl, a carbocycle, a heterocycle, carbocycle-substituted alkyl or heterocycle-substituted alkyl
wherein the alkyl, alkoxy, carbocycle and heterocycle arc es defined herein. Acyl groups include
alkanoyl (e.g. acetyl), aroyl (e.g. benzoyl), and heteroaroyl.

“Alkyl” means a branched or unbranched, saturated or unsaturated (i.e. alkenyl, alkynyl) aliphatic
hydrocarbon group, lmvin.g up to 12 carbon atoms \;nless otherwise specified. When used as part
of another term, for example “alkylamino®, the alkyl portion is preferably a saturated hydrocarbon
chain, however also includes unsaturated hydrocarbon carbon chains such as “alkenylamino” and
uglkynylamino. “Alkylphosphinate” means a -P(O)R-alkyl group wherein R is H, alkyl,
carbocycle-alkyl or heterocycle-slkyl. Examples of preforred alkyl groups include methyl, ethyl, n-
propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-methylbutyl, 2,2-
dimsthylpropy!, n-hexyl, 2-methylpenty), 2,2-dimethylbutyl, n-heptyl, 3-heptyl, 2-methylhexyl, and
the like. Tho terms “lower alkyl" “C;-C, alkyl” and “slkyl of 1 to 4 carbon atoms” are
Eynonymous ‘and used interchangeably to mean methyl, ethyl, 1-propyl, isopropyl, cyclopropyl, 1-
butyl, sec-butyl or t-butyl.  Unless specified, substituted, alkyl groups may contain one
(preferably), two, three or four substituents which may be the same or different. Examples of the
above substituted alkyl groups include, but arc not limited to; cyanomethyl, nitromethyl,
hydroxymethyl, trityloxymethyl, propionyloxymethyl, aminomethyl, carboxymethyl, carboxyethyl,
carboxypropyl, alkyloxycarbonylmethyl, allyloxycarbonylaminomethyl, carbamoyloxymethyl,
methoxymethyl, ethoxymethyl, t-butoxymethy], acetoxymethyl, chioromethyl, bromomethyl,
jodomethyl, trifluoromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyD), 2-emino(iso-propyl), 2-
carbamoyloxyethyl and the like. The alkyl group may also be substituted with a carbocycle group.
Examples include cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, and cyclohexylmethyl
groups, as well as the corresponding —ethyl, -propyl, -butyl, -pentyl, -hexyl groups, etc. Proferred
substituted alkyls are substituted methyls e.g. a methyl group substituted by the same substituents
as the “substituted C,-Cg, alkyl” group. Examples of the substituted methyl group include groups
such es hydroxymethyl, protected hydroxymethyl (e.g. tetrahydropyranyloxymethyl),
acetoxymethyl, carbamoyloxymethyl, trifluoromethyl, chloromethyl, carboxymethyl, bromomethyl

5
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and iodomothyl.

“Amidine” or “amidino” means the group -C(NH)-NRR wherein each R is independently H, OH,
alkyl, alkoxy, a carbocycle, a hetorocycle, a carbocycle-substituted alkyl or a heterocycle-
substituted alkyl; or both R groups together form a heterocycle. A preferred amidine is the group
~C(NH)-NH,.

“Amino™ denotes primary (i.e. -NHz) , secondary (i.c. -NRH) and tertiary (i.e. ~NRR) amines
wherein R is independently alkyl, a carbocycle (e.g. aryl) , a heterocycle (o.g. heteroaryl),
carbocycle-substituted alkyl (e.g. benzyl) or a hetemcycfe-substituted alkyl or alternatively two R
groups together with the nitrogen atom from which they depend form a heterocycle. Particular
secondary and tertiary amines are elkylamine, dialkylamine, arylamine, diarylamins, aralkylamine
and diaralkylamine. Particular sccondary and tertiary amines are methylamine, ethylamine,
propylamine, isopropylamine, phenylamine, benzylamine dimethylamine, diethylamine,
dipropylamine and diisopropylamine.

“Amino-protecting group” as used herein refers to a derivative of the groups commonly employed
to block or protect an amino group while reactions are carried out on other functional groups on
the compound. Examples of such protecting groups include carbamates, amides, alkyl and aryl
groups, imines, as well as many N-heteroatom derivatives which can be removed to regenerate the
desired amine group. Preferred amino protecting groups are Boc, Fmoc and Cbz. Further
examples of theso groups are found in T. W. Greene and P. G. M. Wuts, “Protective Groups in
Organic Synthesis”, 2 ed., John Wiley & Sans, Inc., New York, NY, 1991, chapter 7; E. Haslam,
“Protective Groups in Organic Chemistry”, J. G. W. McOmie, Ed., Plonum Press, New York, NY,
1973, Chapter 5, and T.W. Greene, “Protective Groups in Organic Synthesis”, John Wiley and
Sons, New York, NY, 1981, The term “protected amino” refers to an amino group substituted
with one of the above amino-protecting groups.

“Aryl"” when used alone or s part of another term means a carbocyclic aromatic group whether or
not fused having the number of carbon atoms designated or if no number is designated, up to 14
carbon atoms. Aryl groups include phenyl, naphthyl, biphenyl, phenanthrenyl, naphthacenyl, and
the like (see ¢.g- Lang's Hondbook of Chemistry (Dean, J. A, ed) 13% od. Table 7-2 [1985]). Ina
particular embodiment aryl may be phenyl. Substituted phenyl or substituted aryl denotes a
phenyl group or aryl group subatituted with one, two, throe, four or five, such as 1-2, 1-3 or 14
substituents chosen, unless otherwise specified, from halogen (F, Cl, Br, I), hydroxy, protected
hydroxy, cyano, nitr-o, alkyl (for example C;-Cs alkyl), alkoxy (for example C\-Cq alkoxy),
6
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benzyloxy, carboxy, protected carboxy, carboxymethyl, protected carboxymethyl, hydroxymethyl,
protected  hydroxymethyl, aminomethyl, protected aminomethyl, trifluoromethyl,
alkylsulfonylamino, arylsulfonylamino, heterocyclylsulfonylamino, heterocyclyl, aryl, or other
groups specified. One or more methyns (CH) and/or methylene (CHy) groups in these substituents
may in turn be substituted with a similar group as those denoted above. Examples of the term

ugybstituted phenyl” includes but is not limited to a mono- or di(halo)phenyl group such as 2- .

chicrophenyl, 2-bromophenyl, 4-chlorophenyl, 2,6-dichlorophenyl, 2,5-dichlorophenyl, 3,4-
dichiorophenyl, 3-chloropheny], 3-bromophenyl, 4-bromophenyl, 3,4-dibromophenyl, 3-chloro-4-
fluorophenyl, 2-fluorophenyl and the like; a mono- or di(hydroxy)phenyl group such as 4-
hydroxypheayl, 3-hydroxyphenyl, 2,4-dihydroxyphenyl, the protected-hydroxy derivatives thereof
and the like; a nitrophenyl group such as 3- or 4-nitropheny; a cyanophenyl group, for example,
4cyanophenyl; a mono- or di(lower alkyl)phenyl group such as 4-methylphenyl, 2,4-
dimethylphenyl, 2-methylphenyl, 4-(iso-propyl)phenyl, 4-ethylphenyl, 3-(n-propyl)phenyl and the
like; a mono or di{alkoxy)phenyl group, for example, 3,4-dimethoxyphenyl, 3-methoxy-4-
benzyloxyphenyl, 3-methoxy-4-(1-chloromethyl)benzyloxy-phenyl,  3-ethoxyphenyl,  4-
(isopropoxy)phenyl, 4-(t-butoxy)phenyl, 3-ethoxy-4-methoxyphenyl and the like; 3- or 4-
trifluoromethylphenyl; a mono- or dicarboxyphenyl or (protected carboxy)phenyl group such 4-
carboxyphenyl, ; & mono- or di(hydroxymethyl)phenyl or (protected hydroxymethyl)pheny! such
as 3-(protected hydroxymethyl)phenyl or 3,4-di(hydroxymethyl)phenyl; a mono- or
di(aminomethy1)phonyl or (protected aminomethyl)phenyl such as 2-(aminomethyl)phenyl or 2,4-
(protected aminomethyl)phenyl; or a mono- or di(N-(methylsulfonylamino))phenyl such as 3-(N-
methylsulfonylamino))phenyl.  Also, the term “substituted phenyl” rcpresents disubstituted
phenyl groups where the substituents aro difforent, for example, 3-mothyl-4-hydroxyphenyl, 3-
chloro-4-hydroxyphenyl, 2-methoxy-4-bromophenyl, 4-sthyl-2-hydroxyphenyl, 3-hydroxy-4-
nitropheny}, 2-hydroxy-4-chiorophenyl, and the like, as well as trisubstituted pheny! groups where
the substituents are different, for example 3-methoxy-4-benzyloxy-6-methyl sulfonylamino, 3-
methoxy-4-benzyloxy-6-phenyl sulfonylamino, and tetrasubstituted phenyl groups where the
substituents are different such as 3-methoxy-4-benzyloxy-5-methyl-6-phenyl sulfonylamino.
Substituted pheny! groups include 2-chlorophenyl, 2-aminophenyl, 2-bromophenyl, 3-
methoxyphenyl,  3-ethoxy-phenyl, 4-benzyloxyphenyl, 4-methoxyphenyl, 3-cthoxy-4-
benzyloxyphenyl,  3,4-diethoxyphenyl, 3-methoxy-4-benzyloxyphenyl,  3-methoxy-4-(1-
chloromethyl)benzylo;cy-phcnyl, 3-methoxy-4-(1-chloromethyl)benzyloxy .-6- methy! sulfonyl
aminophenyl groups. Fused aryl rings may also bo substituted with any (for example 1, 2 or 3) of
the substituonts specified herein in the same manner as substituted alkyl groups.
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“Carbamoyl” means an aminocarbonyl containing substituent represented by tho formula -
C(O)N(R); in which R is H, hydroxyl, alkoxy, alkyl, a carbocycle, a heterocycle, carbosycle-
substituted atkyl or alkoxy, or heterocycle-substituted alkyl or alkoxy wherein the alkyl, alkoxy,
carbocycle and heterocycle are as herein defined. Carbamoyl groups include
alkylaminoecarbonyl (c.g. ethylaminocarbonyl, Et-NH-CO-), arylaminocarbonyl (e.g.
phenylaminocarbonyl), aralkylaminocarbonyl (e.g. benzoylaminocarbonyl) a
heterocycleaminocarbonyl  (e.g. piperizinylaminocarbonyl), and in particular a
heteroarylaminocarbony! (e.g. pyridylaminocarbonyl).

“Carbocyclyl”, “carbocyclic”, “carbocycle™ and “carbocyclo” alone and when used as a moiety
in a complex group such as a carbocycloalkyl group, refers to & mono-, bi-, or tricyclic aliphatic
ring having 3 to 14 carbon atoms and preferably 3 to 7 carbon atoms which may be saturated or
unsaturated, aromatic or non-aromatic. Preferred saturated carbocyclic groups include
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl groups and more preferred are cyclopropyl
and cyclohexyl and most preferred is cyclohexyl. Proferred unsaturated carbocycles are aromatic
e.g. aryl groups as previously defined, the most preferred being phenyl. The terms “substituted
carbocyclyl”, “substituted carbocycle” and “substituted carbocyclo” unless otherwise specified
mean these groups substituted by the same substituents as the “substituted alkyl” group.

“Carboxy-protecting group” as used herein refers to one of the ester derivatives of the wboxyiic
acid group commonly cmployed to block or protect tho carboxylic acid group while reactions are
carried out on other functional groups on the compound. Examples of such carboxylic acid
protecting groups include 4-nitrobenzyl, 4-mothoxybenzyl, 3,4-dimethoxybenzyl, 2.4-
dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4,6-trimethylbenzy], pentamethylbenzyl, 3,4-
mothylenodioxybenzyl, bonzhydryl, 4,4’dimethoxybenzhydryl, 22'44'-
tetramethoxybenzhydryl, alkyl such as t-butyl or t-amyl, trityl, 4-methoxytrityl, 4,4'-
dimethoxytrityl, 4,4',4"-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, t-butyldimethylsilyl,
phenacy), 2,2,2-trichloroethyl, beta~(trimethylsilyDethyl, beta-(di(n-butyl)methylsilyl)ethyl, p-
tolusnesulfonylethyl, 4-nitrobenzylsulfonylothyl, ally], cinnamyl, 1-(trimethylsilylmethyl)prop-1-
on-3-y], and like moieties. The species of carboxy-protecting group employed is not critical so
long as the derivatized carboxylic acid is stable to the condition of subsequent reaction(s) on
other positions of the moleculs and can be removed st tho appropriate point without disrupting the
remainder of the molecule. In particular, it is important not to subject a carboxy-protected
molecule to strong nucleophilic bases, such as lithium hydroxide or NaOH, or reductive
conditions employing highly activated metal hydrides such as LiAIHL. (Such harsh removal
conditions are also to be avoided when removing amino-protecting groups and hydroxy-protecting
]
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groups, discussed below.) Preferred carboxylic acid protecting groups are the alkyl {(e.g. methyl,
ethyl, t-butyl), allyl, benzy] and p-nitrobenzyl groups. Similar carboxy-protecting groups used in
the cephalosporin, penicillin and peptide arts can also bo used to protect a carboxy group
substituents. Further examples of thesc groups are found in T. W. Greene and P. G. M. Wuts,
“Protective Groups in Organic Synthesis”, 2* ed., John Wiley & Sons, Inc., New York, N.Y,,

1991, chapter 5; E. Haslam, “Protective Groups in Organic Chemistry”, J. G. W. McOmie, Ed,, .

Plenum Press, New York, N.Y., 1973, Chapter 5, and T.W. Greene, “Protective Groups in
Organic Synthesis”, John Wiley and Sons, New York, NY, 1981, Chapter 5. The term “protected
carboxy™ refers to a carboxy group substituted with one of the above carboxy-protecting groups.

“Gusnidine™ means the group -NH-C(NH)}-NHR wherein R is H, alkyl, a carbocycle, a
heterocycle, a carbocycle-substituted alkyl, or a heterocycle-substituted alkyl. A particular
guanidine group is NH-C(NH)-NH,.

“Heterocyclie group”, “heterocyclic”, “heterocycle”, “heterocyclyl”, or “heterocyclo™ alone and
when used as a moiety in a complex group such as a heterocycloalkyl group, are used
interchangeably and refer to any mono-, bi-, or tricyclic, saturated or unsaturated, aromatic
(heteroary]) or non-aromatic ring having the number of atoms designated, generally from 5 to
about 14 ring atoms, where the ring atoms are carbon and at least one heteroatom (nitrogen, sulfur
or oxygen) and preferably 1 to 4 heteroatoms. “Heterocyclosulfonyl” means a ~SOy-heterocycle
group; “heterocyclosulfinyl” means a —SO-heterocycle group. Typically, a 5-membered ring has
0 to 2 double bonds and 6- or 7-membered ring has 0 to 3 double bonds and the nitrogen or sulfur
hetoroatoms may optionally be oxidized (e.g SO, $0,), and any nitrogen heteroatom may
optionally be quatenized.  Preferred non-aromatic heterocycles include morpholinyl
(morpholino), pymolidiny), oxiranyl, oxetanyl, tetrahydrofuranyl, 2,3-dihydrofuranyl, 2H-pyranyl,
tetrahydropyranyl, thiiranyl, thietanyi, tetrabydrothietanyl, aziridinyl, azetidinyl, 1-methyl-2-
pyrrolyl, piperazinyl and piperidinyl. A “heterocycloalkyl” group is a heterocycle group as
defined above covalently bonded to an alkyl group as defined above. Preferred 5-membered
heterocycles containing a sulfur or oxygen atom and one to three nitrogen atoms include thiazolyl,
in particular thiezol-2-yl and thiazol-2-yl N-oxide, thiadiazolyl, in particular 1,3,4-thiadiazol-5-yl
and 1,2 4-thiadiazol-S-yl, oxazolyl, preferably oxazol-2-yl, and oxadiazolyl, such as 1,3,4-
oxadiazol-5-yl, and 1,2,4-oxadiazol-5-yl. Preferred S-membered ring heterocycles containing 2 to
4 nitrogen atoms include imidazolyl, preferably imidazol-2-yl; triazolyl, preferably 1,3,4-triazol-
S-yl; 1,2,3-triazol-5-yl, 1,2,4-triazol-5-yl, and totrazolyl, preferably 1H-tetrazol-5-yl. Prefarred
benzo-fused S-membered heterocycles are benzoxazol-2-yl, benzthiazol-2-yl and benzimidamll-z-
yl. Preforred 6-memberod heterocycles contain one to three nitrogen atoms and optionally &
9
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sulfur or oxygon atom, for oxamplo pyridyl, such as pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl;
pyrimidyl, preferably pyrimid-2-yl'and pyrimid-4-yl; triazinyl, preforably 1,3,4-triazin-2-yl and
1,3,5-triazin-4-yl; pyridazinyl, in particular pyridazin-3-yl, and pyrazinyl. The pyridine N-oxides

and pyridazine N-oxides and the pyridyl, pyrimid-2-yl, pyrimid-4-yl, pyridazinyl and the 13,4-

triazin-2-yl groups, are a proferred group. Substituents for optionally substituted heterocycles,
and further examples of the 5- and 6-membered ring systems discussed above can be found in W.
Druckheimer et al., U.S. Patent No. 4,278,793.

“Hoteroaryl” alone and when used as a moiety in a complex group such as a heteroaralkyl group,
refers to any mono-, bi-, or tricyclic aromatic ring system having the number of atoms designated
whers at least one ring is a 5-, 6- or 7-membered ring containing from one to four heteroatoms
selected from the group nitrogen, oxygen, and sulfur, and preferably at least one heteroatom is
nitrogen (Lang’s Handbook of Chemistry, supra). Included in the definition are any bicyclic
groups where any of the abave heteroaryl rings are fused to a benzene ring- Heteroaryls in whic.h
nitrogen or oxygen is the heteroatom aro preferred. The following ring systems are examples of
the heteroaryl (whother substituted or unsubstituted) groups denoted by the term “heteroaryl™
thieny), furyl, imidazolyl, pyrazolyl, thiazolyl, isothiazoly], oxazolyl, isoxazolyl, triazolyl,
thisdiazolyl, oxadiazolyl, tetrazolyl, thiatriazolyl, oxatriazolyl, pyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, thiezinyl, oxazinyl, triazinyl, thiadiazinyl, oxadiazinyl, dithiaziny!, dioxazinyl,
oxathiazinyl, tetraziny), thiatriazinyl, oxatriazinyl, dithiadiazinyl, imidazolinyl, dihydropyrimidyl,
tetrahydropyrimidyl, tetrazolo[1,5-b]pyridazinyl and purinyl, as well as benzo-fused derivatives,
for example benzoxazolyl, benzofuryl, benzothiazolyl, bonzothiadiazolyl, benzotriazolyl,
benzoimidazolyl and indolyl. A particularly preferred group of “heteroaryl” include; 1,3-thiazol-
2-yl, 4-(carboxymethyl)-5-methyl-1,3-thinzol-2-yl, 4-(carboxymethy[)-5-methyl-1,3-thiazol-2-yl
sodium salt, 1,24-thiadiazol-5-yl, 3-mothyl-1,2,4-thiadiazol-5-yl, 1,3,4-triazol-5-yl, 2-methyl-
1,3,4-triazol-5-yl, 2-hydroxy-1,3,4-triazol-5-yl, 2-carboxy-4-methyl-1,3,4-triazol-5-yl sodium salt,
2-carboxy-4-methyl-1,3,4-triazol-5-yl, 1,3-oxazol-2-yl, 1,3,4-oxadiazol-5-yl, 2-methyl-1,3,4-
oxadiazol-5-yl, 2-(hydroxymethyl)-1,3,4-oxadiazol-5-yl, 1,2,4-oxadiazol-5-yl, 1,3,4-thiadiazol-5-
yl, 2-thiol-1,3,4-thiadiazol-5-yl, 2-(methylthio)-1,3,4-thiadiazol-5-yl, 2-amino-1,3,4-thiadiazol-S-
yl, 1H-totrazol-5-yl, 1-methyl-1H-tetrazol-5-yl, 1-(1-{dimethylamino)eth-2-yl)-1H-tetrazol-5-yl, 1-
(carboxymethyl)-1H-tetrazol-5-yl, 1-(carboxymethy!)-1H-tetrazol-5-yl  sodium  salt, 1-

- (mothylsulfonic acid)-1H-tetrazol-5-yl, I-{methylsulfonic acid)-1H-tetrazol-5-yl sodium salt, 2-

methyl-1H-tetrazol-5-yl, 1,2,3-triazol-5-yl, 1-methyl-1,2,3-triazol-5-yl, 2-methyl-1,2,3-triazo}-5-
yl, 4-methyl-1,2,3-triazol-5-yl, pyrid-2-yl N-oxide, 6-methoxy-2-(n-oxide)-pyridaz-3-yl, 6-
hydroxypyridaz-3-yl, 1-methylpyrid-2-yl, 1-methylpyrid-4-yl, 2-hydroxypyrimid-4-yl, 1.4,5,6-

tetrahydro-5,6-dioxo-4-methyl-as-triazin-3-yl, 1,4,5,6-tetrahydro-4-(formylmethyl)-5,6-dioxo-as- .
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triazin-3-y], 2,5-dihydro-5-ox0-6-hydroxy-astriazin-3-yl, 2,5-dihydro-5-0xo-6-hydroxy-ns-triazin-
3-yl sodium salt, 2,5-dihydro-ioxo—ﬁ-hydroxy—?.—meﬂxyl—astrinzin—i!-yl sodium salt, 2,5-dihydro-5-
oxo-6-hydroxy-2-methyl-as-triazin-3-yl, 2,5-dihydro-5-ox0-6-methoxy-2-methyl-as-triazin-3-yl,
2,5-dihydro-5-oxo-as-triazin-3-yl, 2,5-dihydro-5-oxo-2-mothyl-as-triazin-3-yl, 2,5-dihydro-5-oxo-
2,6-dimothyl-as-trinzin-3-yl, tetrazolo[1,5-b]pyridazin-6-yl and 8-aminotetrazolo[1,5-b)-pyridazin-
6yl. An alternative group of “heteroaryl” includes; 4-(carboxymethyl)-5-methyl-1,3-thiazol-2-
yl, 4<(carboxymethyl)-5-methyl-1,3-thiazol-2-yl sodium salt, 1,3,4-triazol-5-yl, 2-methyl-1,3,4-
triazol-5-yl, 1H-tetrazol-S-yl, 1-methyl-1H-tetrazol-5-yl, 1(1-(dimcthylamino)eth-2-yl)-1H-
tetrazol-5-yl, 1-(carboxymethyl)-1H-tetrazol-5-yl, 1-{carboxymethyl)-1H-tetrazol-5-yl sodium
salt, 1-(methylsulfonic acid)-1H-tetrazol-5-yl, .1{methylsulfonic acid)-1H-tetrazol-5-yl sodium
salt, 1,2,3-triazol-5-yl, l.4,5,6-teud1ydro—5,6-dioxo—4—methyl—n—tiuin—3-yl, 1,4,5,6-tetralydro-4-
(2-formylmethyl)-5,6-dioxo-as-triazin-3-yl, 2,5-dilydro-5-oxo-6-hydroxy-2-methyl-as-triazin-3-yl
sodium salt, 2,5-dihydro-5-ox0-6-hydroxy-2-methyl-as-triazin-3-yl, tetrazolo[1,5-b]pyridazin-6-yl,
and 8-aminotetrazolo[1,5-b]pyridazin-6-yl.

“Hydroxy-protocting group” as used herein refers to a derivative of the hydroxy group commonly
employed to block or protect the hydroxy group while resctions are carried out on other
functional groups on the compound.  Examples of such protecting groups include
tetrahydropyranyloxy, benzoyl, acetoxy, carbamoyloxy, benzyl, and silylethers (e.g. TBS,
TBDPS) groups. Further examples of these groups are found in T. W. Greene and P. G. M. Wuts,
“Protective Groups in Organic Synthesis”, 2% ed., John Wiley & Sons, Inc., New York, NY,
1991, chapters 2-3; E. Haslam, “Protective Groups in Organic Chemistry”, J. G. W. McOmie, Ed.,
Plenum Press, New York, NY, 1973, Chapter 5, and T.W. Gresne, “Protective Groups in Organic
Synthesis”, John Wiley and Sons, Now York, NY, 1981. The term “protected hydroxy™ refers to
a ydroxy group substituted with one of the above hydroxy-protecting groups.

“Pharmaceutically acceptable salts” include both acid and base addition salts. “Pharmaceutically
acceptable acid addition salt™ refers to those salts which retain the biological effectiveness and
properties of the free bascs and which are not biologically or otherwise undesirable, formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, carbonic
acid, phosphoric acid and the like, and organic acids may be selected from aliphatic,

cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic classes of organic

acids such as formic acid, acetic acid, propionic acid, glycolic acid, gluconic acid, lactic acid,
pyruvic acid, oxalic acid, malic acid, maleic acid, maloneic acid, succinic acid, fumaric acid,

tartaric acid, citric acid, aspartic acid, ascorbic acid, glutamic acid, anthranilic acid, benzoic acid,
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cinnamic acid, mandolic acid, ombonic acid, phenylacctic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicyclic acid and the like.

“Pharmaceutically acceptable base addition salts” include those derived from inorganic bases
such as sodium, potassium, lithium, ammonivm, calcium, magnesium, iron, zinc, copper,
manganese, aluminum salts and the like. Particularly proferred are the ammonium, potassium,
sodium, calcium and magnesium salts. Salts derived from pharmacoutically accoptable organic
nontoxic bases includes salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines and basic ion exchange resins,
such as isopropylamine, trimethylamine, diethylamine, TEA, tripropylamine, ethanolamine, 2-
diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine, histidine, caffeine,
procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperizine, piperidine, N-ethylpiperidine, polyamine resins and the like.
Particularly preferred ‘organic non-toxic bases are isopropylamine, diethylamine, ethanolamine,
trimethamine, dicyclohexylamine, choline, and caffeine.

“Phosphinate” mesns —P(O)R-OR wehrein each R is independently H, alkyl, carbocycle,
heterocycle, carbocycloalkyl or heterocycloalkyl. Particular phosphinate groups are
alkylphosphinate (i.c. -P(O)R-O-alkyl), for cxample —~P(O)Me-OEt.

“Sulfamoy]” means —SO,-N(R), wherein each R is independently H, alky], carbocycle, heterocycle,
carbocycloalky! or heterocycloalkyl. Particular sulfamoy] groups are alkylsulfamoyl, for example
methylsulfamoy] (-SONHMe); arylsulfamoyl, for example phenylsulfamoyl; aralkylsulfemoyl,
for example benzylsulfamoyl.

“Sylfinyl” means a —SO-R group wherein R is alkyl, carbocycle, heterocycle, carbocycloalkyl or
heterocycloalkyl. Particular sulfiny] groups are alkylsulfinyl (i.e. —SO-alkyl), for example
methylsulfinyl; arylsulfinyl (i.e. —SO-aryl) for example phenylsulfinyl; aralkylsulfimyl, for
example benzylsulfinyl.

“Sulfonamide” means ~NR-SO,-R wherein each R is independently H, alkyl, cerbocycle,
hoterocyclo, carbocycloalkyl or heterocycloalkyl), a carbocycle or a hoterocycle. Particular
sulfonamide groups are alkylsulfonamide (e.g. -NH-SOralkyl), for example methylsulfonamide;
arylsulfonamdie (i.e. -NH-8O-aryl) for example phenylsulfonamido; aralkylsulfonamide, for
example benzylsulfonemide.
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“Sulfony]” means a —SO»-R group wherein R is alkyl, carbocycle, heterocycle, carbocycloalkyl or
heterocycloalkyl. Particular sulfonyl groups are alkylsulfonyl (i.e. —SO;-alkyl), for example
methylsulfonyl; arylsulfonyl, for example phenylsulfonyl; eralkylsulfonyl, for example
benzylsulfonyl.

The phraso “and salts and solvates thereof” as used herein means that compounds of the inventions
may exist in one or a mixture of salts and solvate forms. For example a compound of the invention
may be substantially pure in one particular salt or solvate form or else may be mixtures of two or

more salt or solvate forms.

The present invention provides novel compounds having the general formula I:

(Rl
N Y
(R

1
wherein A, X, Y, Ry, Rz, and R; are as defined herein.

A is a carbocycle or heterocycle ring substituted with 0 to 3 (e.g. n is 0-3) R, groups selected from

the group consisting of halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with

hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfony! or alkoxy;. In a particular ombodiment,

A is optionally substituted ary] or hetercaryl, In particular embodiment A is optionally substituted

benzene, thiophene, thiszole, imidazols, pyrrole, N-alky] pyrrole, pyridine, pyrazole or N-alkyl

pyrazole. In a particular embodiment A is a ring solected from the group consisting of A', AL AS,
A*A’ A'and A":

Ry’
- ) S T NY
1
Yr W O TR
R7' (R2)n RZ'
A A A Al
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wherein Z; is O, S or NRs whercin Ry is H or alkyl; Z; is CH, CRz or N; R; is balogen, hydroxyl,
alkyl, ncyl or alkoxy ench optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfonyl or alkoxy; Ry is H, halogen, hydroxyl, alkyl, acyl or alkoxy each optionally
substituted with hydroxyl, halc'tgen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy; and n is 0-3.
In a particular embodiment A is the ring of formula Al. In a particular embodiment, A is the ring

of formula A’ wherein Z; is S and Z, is CH or N. In another embodiment, A is the ring of formula '

A wherein Z; is S and Z; is CH, i.c. thiophene. In another embodiment, A is the ring of formula
A! wherein Z, is S and Z, is N, i.e. thiazole. In another embodiment, A is the ring of formula Al
wherein Ry is . In cmbodiment, A is the ring of formula A' wherein Ry is methyl. In another
embodiment, A is the ring A’ wheroin Ry is mothyl. In a particular ombodiment A is ring A”. In
another embodiment, A is the ring of formula A' wherein Ra may be absent, i.c. nis 0. In another
embodiment, n is 1 and R; is Cl. In another particular embodiment A is the ring of formula Al In
an embodiment, A is a ring of formula A? wherein Z, is S and Z, is N, i.c. a thiazole. In another
embodiment, A is a ring of formula A’ wherein Z, is S, Z; is N and Ry’ is Cl. In another
embodiment, A is a ring of formula A? wherein Z, is S, Z, is CH (i.e. thiophene) and R, is Cl.

In a particular embodiment A is the ring A™, A", A%, A*, A®, A%, A, A%, A",

o o X
r o

A‘I
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In a particular embodiment A is the ring of formula A". In another embodiment A is the ring of
formula A'®, In another embodiment A is the ring of formula A®. In another embodiment A is the
ring of formula A™. In another embodiment A is the ring of formula A™. In another embodiment
A is the ring of formula A*.

X is alkylene, NRyC(O), NR.C(S), N(C(O)R,)C(O), NR(SO, NR;50;, NR{C(O)NH, NR.C(S)NH,
C(O)NRy, C(S)NR4, NR,PO or NR,PFO(OH) wherein Ry is H or alkyl. In a particular embodiment
X is NR,C(O) which forms an amide linkage between ring A and R;. In another embodiment, X is
N,C(S), which forms a thicamide linkage between ring A and R,. In another embodiment, X is
NR,C(O)NH which forms a urea linkage between ring A and R;. In another embodiment X is
NR.C(S)NH which with NR; forms a thiourea linkage between ring A and R;. In another
embodiment X is N(C(O)R,)C(O) i.e. a nitrogen with two -C(O)R, groups pending therefrom.

Y is absont, CHR,, O, S, SO, SO; or NR wherein Ry is as defined herein. In a particular
embodiment Y is CHR. In a particular embodiment Y is NRy. In a particular embodiment Y is O.
In a particular cmbodiment Y is S. In a particular cmbodiment Y is SO. In a particular
embodiment Y is SO;. In another embodiment Y is ebsent i.e. ring A is directly attached to the

pyridyl ring at the 2-position.

R, is selected from the group consisting of alkyl, a carbocycle or a heterocycle cach of which is
optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino, guanidino, carbonyl (i.c.

=Q), nitro, cyano, acyl, alkyl, haloalkyl, sulforyl, sulfinyl, alkoxy, akyithio, carbamoyl, acylamino, _

sulfamoyl, sulfonamide, a carbocycle or & heterocycle; wherein said amino, amidino, alkyl, acyl,
sulfonyl, sulfinyl, alkoxy, alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, carbocycle
and heterocycle substitucnt is optionally substituted with, halogen, haloakyl, hydroxyl, carboxyl,
carbonyl, or en amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl, phosphinate, carbocycle or
heterocyclo that is optionally substituted with hydroxyl, carboxyl, carbonyl, amino, halogen,
haloalkyl, alky], alkoxy, alkylthio, sulfonyl, sulfinyl; acyl, & carbocycls or a heterocycle.
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In another ombodiment R, is selected from the group consisting of alkyl, a carbocycle or a
heterocycle each of which is optionally substituted with hydroxyl, halogen, amina, carbonyl, nitro,
cyano, acyl, alkyl, haloalkyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl (i.c. -CONR-
alkyl wherein R is H or alkyl), alkanoylamine (i.e. -NRCO-alkyl wherein R is H or alkyl),
alkylsulfamoyl (ie. -SONR-alkyl wherein R is H or alkyl), alkylsulfonamide (j.c. -NR-SOz-alkyl
wherein R is H or alkyl), a carbocycle or a heterocycle; whercin said amino, alkyl, acyl,
alkylsulfonyl, alkylsulfinyl, alkoxy, slkylcarbamoyl, alkanoylamine, alkylsulfamoyl,
alkylsulfonamide, carbocycle and heterocycle substituent is optionally substituted with amino,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally substituted with

hydroxy!, amino, halogen, haloalkyl, alkyl, alkoxy or acyl.

In a particular embodiment R, is an optionally substituted aryl or heteroaryl. In a particular
embodiment R; is an optionally substituted phenyl group. In another particular embodiment R, is
an optionally substituted pyridine group. In a particular embodiment R, is of formula Ila, IIb, Iic,
IId, e, I0f, Tg, Ith, I, Ij, Ok, I, Im, IIn or Ho:

(Redo (%
f'Q(Ra)o ',-"GL P | W
IIa IIb

104
(Redo (Re)o /EQ(""‘
T 50 L
Id e 143
(RE)DN$ (Ra)o (Re)o
T o 0O
N N
Iig Ih il

(&)}‘E}“ b J\/ﬁnh
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wherein W is O, S or NR; wherein R; is H, alkyl, acyl, a carbocycle or a heterocycle wherein said
alkyl, acyl, carbocycle and heterocycle are each optionally substituted with 1-3 amino, halogen,
hydroxyl and haloalkyl; o is 0-3. In a particular embodiment W is S.

Rs in each instance is independently hydroxyl, halogen, amino, carboxyl, amidino, guanidino,
carbonyl, nitro, cyano, scyl, alkyl, haloalkyl, suifonyl, sulfinyl, alkoxy, akylthio, carbamoyl,
acylamino, sulfamoyl, sqlfonamido. a carbocycle or a heterocycle; wherein said amino, amidino,
alkyl, acyl, lui'fonyl, sulfinyl, alkoxy, alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide,
carbocycle and heterocycle substituent is optionally substituted with, halogen, haloakyl, hydroxyl,
carboxyl, carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl, phosphinate, carbocycle or
heterocycle that is optionally substituted with hydroxyl, carboxyl, carbonyl, amino, halogen,
haloalkyl, alkyl, alkoxy, alkylthio, sulfonyl, sulfinyl, acyl, & carbocycle or a heterocycle.

In a particular embodiment Rs in each instance is independently hydroxyl, halogen, amino,
carbonyl, nitro, cyano, acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle; wherein said
amino, alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyi, alkylsulfonamide, carbocycle and heterocycle -substituent is
optionally substituted with amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycls that
is optionally substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl.

In a particular embodiment R is independently in cach instance optionally substituted alkyl (e.g.
methyl, trifluoromethyl, dimethylaminomethy), piperidinylmethyl, morpholinomethyl,
thiomorpholinomethyl); halogen (e.g. chloro); alkoxy (e m‘ethoxy); carbonyl (e.g
morpholinocarbonyl, acetyl); a heterocycle (e.g. morpholino, N-methyl-piperazin-4-yl, N-acetyl-
piperazin-4-y}, “1H-1,2,4-triazole); alkylamino (e.g i-butylamino, benzylamino,
hydroxyethylamino, methoxyethylamino, dimethylaminoethylamino, morpholinocthylamino,
morpholinopropylamino,  pyrrolidin-2-one-substituted  propylamino, imidazole-ethylamino,
imidazole-propylamino); arylamino (e.g. phenylamino); alkylcarbamoyl (e.g. dimethylcarbamoyl,
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i-butylaminocarbonyl);  alkylsulfemoy! (o.g. propylaminosulfonyl, i-butylaminosulfonyl,

dimethylaminosulfonyl, dimethylaminoethyl hydroxyethylaminosuifonyl,
methoxyethylaminosulfony], methoxypropylaminosulfonyl, methylsulfonylethylaminosulfonyl,
imidazole-substituted propylaminosulfonyl, hydroxypropylaminosulfonyl, 2-

hydroxypropylaminosulfonyl ); or sulfony! (e.g. methylsulfonyl, ethylsulfonyl, aminosulfonyl,
dimethylaminopropylsulfonyl, = N-methyl-piperazin-4-yl-sulfonyl, = morpholino-4-yl-sulfonyl,
trifluoromethylsulfonyl).

In & particular embodiment Ry is H. In another particular embodiment R, is optionally substituted
acyl. In another particular embodiment Ry is optionally substituted alkyl (e.g- methyl). In another
particular embodiment R; is optionally substituted acyl (e.g. acetyl, benzoyl). In another particular
embodiment R; is an optionally substituted ary! group (e.g. phenyl, benzyl).

In a particular embodiment R, is the group of formula IIa. In such embodiment Rs may be alkoxy
and o is 1,2 or 3. Particular Ila groups are Ia' - Ia®:

o~ 5 A QA

JegPealiegied

TIa® I1a’ IIa* 11a” I1al?
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In a particular cmbodiment R, is the group of formula O¢. In such embodiment W may be S and o
is 0. In another particular cmbodiment R, is the group of formula IId. In such embodiment ¢ may
be 0. In anothar particular embodiment R, is the group of formula Ie. In such embodiment o may
be 0. In another particular embodiment R, is the group of formula IIf. In such embodiment o may
be 0.

In another particular embodiment R, is the group of formula [In. In such embodiment o may be 0
or 2 and Rg may be alkyl or aryl. In a particular embodiment, group IIn has the formula IIn':

PO

In another particular embodiment R, is the group of formula ITo. In such embodiment o may be 0
or 2 and Rs may be alkyl or aryl. In a particular embodiment, group Io has the formula Io":

R; is balogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy. n is 0-3, for example 0 or 1. In a particular
embodiment R; is hydroxyl. In a particular embodiment R; is alkyl or alkyl substituted with
halogen, methyl or trifluoromethyl. In a particular embodiment R; is acy), for example alkanoyl
e.g. acotyl. In a particular embodiment R; is halogen, for example Cl or F. In another particular
embodiment R; is alkoxy, for example methoxy or othoxy.

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein cach alkyl, acyl, alkoxy, alkoxycarbonyl,
carbamoyl, alkylsuifide, sulfinyl, sulfonyl, carbocycle end heterocycle is optionally substituted
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with hydroxyl, halogen, amino, nitro, alkyl, acyl, sulfonyl or alkoxy. In a particular cmbodiment
Rs is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
alkylsulfiny], alkylsulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy,
alkoxycarbonyl, carbamoyl, alkylsulfide, alkylsulfinyl, alkylsulfonyl, carbocycle and heterocycle is
5  optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfony] or alkoxy;
while m is 0 to 3. In a particular embodiment, R, is halogen (e.g. F), carboxyl, or optionally
substituted alkyl (e.g- methyl, hydroxymethyl, dimethylaminomethyl), alkoxycarbonyl (e.g.
mothoxycarbonyl) or carbamoyl (e.g. dimethylaminocarbonyl). In a particular embodiment m is 0,
i.. R; is absent. In another particular embodiment m is 1-3.
10
In a particular embodiment, compounds of the invention arc represented by the general formula Ib;

R¢
Ib
15
wherein X, R, R; and m are as defined hercin and R; is halogen. In an embodiment, compounds
of the invention have the general formula Ib and X is NR,CO. In further embodiment, compounds
_ are of formula Ib and R; is H or methyl.

20  In apother particular embodiment, compounds of the invention are represented by tho general
formula Ib":

25 wherein X, R), R¢, m and o are as defined herein; R, is a halogen; and ring B is a carbocycle or
heterocycle. In a particular embodiment Ry is Cl. In a particular embodiment ring B is phenyl or
pyridyl. In a particular embodiment X is NR4C(O) and R, is as defined herein.
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In anothor particular embodiment, compounds of the invention have the gencral formula Ic:

(R

X-R'
Ie

wherein X, R;, R; and m are as defined herein, In an embodiment, compounds of the invention

have the general formula.Ib and X is NR,CO. Ir a further embodiment, compounds are of formula

Ic and Ry is H or methyl and m is O or 1.

In another particular embodiment, compounds of the invention have the general formula {d:
(N.-..—Q\
iﬁuR'l

Id
wherein X, R;, Ry and m are as defined hercin. In an embodiment, compounds of the invention
have the general formula Ib and X is NR,CO. In a further embodiment, compounds are of formula
Id and R, is H, Cl or trifluvoromethyl and m is Q or 1.

Particular compounds of the invention include, but are not limited to the following:
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Compounds of the invention may contain onc¢ or more asymmetric carbon atoms. Accordingly,
the compounds may exist as diastereomers, ensntiomers or mixtures thereof. The syntheses of the
compounds may employ racemates, diastereomers or enantiomers es starting materials or as
intermediates.  Diastereomeric compounds may be separated by chromatographic or
crystallization methods. Similarly, enantiomeric mixtures may be separated using the same
techniques or others known in the art. Each of the asymmetric carbon atoms may be in the R or §
configuration and both of these configurations are within the scope of the inveatjon. .

The invention also encompasses prodrugs of the compounds described above. Suitable prodrugs
include known amino-protecting and carboxy-protecting groups which are released, for example
hydrolyzed, to yield the parent compound under physiologic conditions. A particular class of
prodrugs are compounds in which a nitrogen atom in an amino, amidino, aminoalkylencamino,
iminoalkyleneamino or guanidino group is substituted with a hydroxy (OH) group, an
alkylcarbonyl (-CO-R) group, an alkoxycarbonyl (-CO-OR), an acyloxyalkyl-alkoxycarbonyl (-CO-
O-R-0-CO-R) group where R is a monovalent or divalent group and as defined above or a group
having the formula -C(0)-O-CP1P2-haloalkyl, where P1 and P2 are the sams or different and are
H, lower alkyl, lower alkoxy, cyano, halo lower alkyl or aryl. Prodrug compounds may be
prepared by reacting the compounds of the invention described above with an activated acyl
compound to bond a nitrogen atom in the compound of the invention to the carbonyl of the
activated acyl compound. Suitable activated carbonyl compounds contain a good leaving group
bonded to the carbonyl carbon and include acyl halides, ecyl amines, acyl pyridinium salts, acyl
alkoxides, in particular acyl phenoxides such as p-nitrophenoxy acyl, dinitrophenoxy acyl,
fluorophenoxy acyl, and difluorophenoxy ecyl. The reactions are generally exothermic and are
carried out in inert solvents at reduced temperatures such as —78 to about 50 °C. The reactions are
usually also carried out in the presence of an inorganic base such as potassium carbonste or
sodium bicarbonate, or an organic base such es an amine, including pyridine, TEA, etc. One
manner of preparing prodrugs is described in USSN 08/843,369 filed April 15, 1997
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(comresponding to PCT publication WO9846576) the contents of which are incorporated herein by %—J
reference in their entirety.

SYNTHESIS

Compounds of the invention are prepared using standard organic synthetic techniques from
commercially available starting materials and reagents. It will bo appreciated that synthetic
procedures employed in the preparation of compounds of the invention will depend on the
particular substituents present in a compound and that various protection and deprotection
procedures may be required as is standard in organic synthesis. Compounds of the invention in
which Y is absent may prepared by a Negishi coupling procedure according to the following
general scheme 1:

scheme 1

QL
+ (Rim “Ry
R ZnBr
: Rin
Ia

in which the pyridyl zinc bromide (or altematively pyridylzinc chloride) is reacted with an iodo or
bromo substituted ring A to give the final compound Ia. Alternatively, compounds In of the
invention may be prepared using a Suzuki coupling roaction of a borylated ring A to provide direct
linkage between the appropriate pyridyl and ring A according to scheme 2.

Br
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A halogen-substituted ring A is reacted with a boron estor such as pinacol dibornne in the prosencoe
of palladium catalyst such as PdCh(dppf) and the rcsulting boronate ester is heated with a 2-
hslogen-substituted pyridine and a palladium catalyst to give a final compound Ia of the invention.

Compounds of the invention in which Y is NR, may prepared by palladium catalyzed amination of
halogen-substituted ring A with the desired 2-aminopyridine according to scheme 3.

scheme 3

(wQ\N&H ; :p’m P "‘”"{;L"m

Compounds of the invention in which X is NR,CO may be prepared by the general schemo 4 in
which amine-substituted ring A is reacted with the desired acid chloride CI-C(O)-R,.

m—Q :Qm.u ;:!,T (R,,,.._QY ;@.:TR.

Alternatively, such compounds may be prepared from by EDC catalyzed coupling of a carboxy-
substituted ring A with an amine-substituted R, group, i.c. Ri-NR¢H. The same scheme may be
used to prepare thioamide compounds of the invention, i.e. X is NRC(S), by employing an
appropriate thio acid chloride CI-C(S)-R, in the acylation step.

Compounds of the invention in which X is C(O)NRy may be similarly prepared by reacting an
amine-substituted ring A with a carboxy-substituted Ry group and EDC catalyst according to
schome 5.
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scheme 5

t“TQ\ e e EDC m@\ ‘_?)j.\g:m
(RS

(R

5 . -
A similar scheme may be used to prepare thioamide compounds of the invention, ie. X is
C(S)NR,, by employing an appropriate thioic acid-substituted ring A (e.g. -C(S)OH) or by
converting the amide with Lawesson’s reagent..

10 Compounds of the invention in which X is NRyC(O)NH may be prepared according to the general
scheme § by reacting amine-substituted ring A with the appropriate isocyanate R;-NCO.

Scheme 6

Re H
(Rl)ﬁ-Q NR‘H R;NCO (&)M—O\ '_g‘TN\R'
' (R2a

- (Ra)n

13
The same scheme may be used to prepare thiourca compounds of the invention, i.0. X is
NR,C(S)NH, by employing an appropriate isothiocyanate R)-NCS in place of the isocyanate R;-
NCO.

20 Compounds of the invention in which X is NR,SO; may be prepared according to the general
scheme 7 by reacting an aminc-substituted ring A with the appropriate suifonyl chloride R;-
${0;)Cl in the presence of a non-nucleophilic base such as TEA cr diisopropylethylamine to form °
the desired sulfonamide .

Schemo 7

235
Re
(M‘Q\ NR.H _ CLSO;-R;, base (R:hn—Q _N\S,R1
(R2)n (R _
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Compounds of the invention in which X is NR,SO aro similarly prepared using the appropriate
sulfinyl chloride R;-SO-C! instead of the sulfonyl chloride R;-5(03)Cl.

Compounds of the invention having the structure of formula Ib* in which X is NHCO (i.e. for.mula
Tb**) may be prepared according to the general scheme 8 in which Rs, R, m and o are as dofined
herein and Q is Cl, Br or I; Q' is halogen, OH, OR wherein R is an activating group; L is Br, L or
OTf (e.g. 0-802-CF»):

Scheme 8

The zinc halide pyridine reagent (@) is reacted with 2-chloro-5-nitro-benzene reagent (b) in a
Negishi coupling reaction in the presence of a suitable catalyst such as palladium
tetrakis(triphenylphosphine) complex (Pd(PPhs)). In a particular embodiment, the palladium
tetrakis(triphenylphosphine) catalyst is stablized with triphenylphosphine (PPhy). In a particular
embodiment Q is Br. In a particular embodiment L is I In a particular embadiment, the coupling
reaction is performed from about 50°C to about 60°C.

The nitrobenzone reagent (b) may be obtained from activating the corresponding amine (i.e. 2-
chloro-5-nitroaniline) in an aqueous sulfuric acid solution with sodium nitrite and displacing with
an L group (e.g. with KI, KBr). In a particular embodiment, L is L. In a particular embodiment the
reaction is performed at less than about 15°C.

The resulting intermediate (¢) is reduced, for example with Fe, Zn or SnCl; in presence of acid to
give the amine intermediate (d). In a particular embodiment, intermediate (c) is reduced with Fe,
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for example, in the presonce of AcOH in EIOH. In a particular embodiment, intermediato (c) is
reduced with Zn, for cxample in the presence of AcOH in EIOH. In a partiuclar cmbodiment,
intermediate (c) is reduced with SnCl;, for example in the presence of HCI in EtOH. In a
particular embodiment the reduction reaction is performed at about 60°C.

Finally, intermediate (d) is reacted with an activated acid (e) to yield final compound Ib”. In a
particular embodiment, the activated acid (e) is an acid halids (e.g. Q' is chloride) or activated
ester (e.g. Q' is O-EDC). In a particular embodiment the final reaction is performed at about 0°C.

The compounds of the invention inhibit the hedgehog signaling and are useful for the treatment of
cancers associated with aberrant hedgehog signaling, for example when Patched fails to, or
inadequately, represses Smoothened (Ptc loss-of-function phenotype) and/or when Smoothened is
active ragn.ﬁil&g of Patched repression’ (Sino gain-of-function phenotype). Examples of such
cancer types include basal cell carcinoma, neurocctodermal tumors such as medullablastoma,
meningioma, hemangioma, glioblastoma, pancreatic adenocarcinoma, squamous lung carcinoma,
smaltcell Jung carcinoma, non-small cell lung carcinoma, chondrosarcoma, breast carcinoma,
rhabdomyosarcoma, oesophageal cancer, stomach cancer, biliary tract cancer, renal carcinome,
thyroid carcinoma.  Compounds of the invention may be administered prior to, concomitantly
with, or following administration of other anticancer treatments such as radiation therapy or
chemotherapy. Suitable cytostatic chemotherapy compounds include, but are not limited to (i}
antimetabolites, such as cytarabine, fludarabine, S5-fluoro-2'-deoxyuiridine, gemcitabine,
hydroxyurea or methotrexate; (ii} DNA-fragmenting agents, such as bleomyein, (iii) DNA-
crosslinking agents, such as chlorambucil, cisplatin, cyclophosphamide or nitrogen mustard; (iv)
intorcalating agents such as adriamycin (doxorubicin) or mitoxantrone; (V) protein synthesis
inhibitors, such as L-asparaginase, cycloheximide, puromycin or diphteria toxin; (vi)
topoisomerase I poisons, such as camptothecin or topotecan; (vii) topoisomeraso II poisons, such
as etoposide (VP-16) or teniposide; (viii) microtubule-directed agents, such as colcemid,
colchicine, paclitaxel, vinblastine or vincristine; (ix) kinase inhibitors such as flavopiridol,
staurosporin, STIS71 (CPG 57148B) or UCN-01 (7-hydroxystaurosporine); (x) miscellaneous
investigational agents such as thioplatin, PS-341, phenylbutyrate, ET-18- OCH,, or farnesyl
transferase inhibitors. (L-739749, 1-744832); polyphenols such as quercetin, resveratrol,
piceatannol, cpigallocatechine gallate, theaflavins, flavanols, procyanidins, betulinic acid and
derivatives thersof; (xi) hormones such as glucocorticoids or fenretinide; (xii) hormone
antagonists, such as tamoxifen, finasteride or LHRH antagonists. In a particular embodiment,
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compounds of the present invention are coadministered with a cylostatic compound selected from
the group consisting of cisplatin, doxorubicin, taxol, taxotere and mitomycin C.

Another class of active compounds which can be used in the present invention are those which are
able to sensitize for or induce apoptosis by binding to death receptors ("death receptor agonists”).
Such agonists of death receptors include death receptor ligands such as tumor necrosis factor a
(TNF-a), tumor necrosis factor B (TNF-B, lymphotoxin-c) , LT-B (lymphotoxin-8), TRAIL
(Apo2L, DR4 ligand), CD95 (Fas, APO-1) ligand, TRAMP (DR3, Apo-3) ligand, DR ligand as
well as fragments and derivatives of any of said ligands. In a particular embodiment, the death
receptor ligand is TNF-a. In another particular embodiment the death receptor ligand is
Apo2L/TRAIL. Furthermore, death receptors agonists comprise agonistic antibodies to death
receptors such as anti-CD95 antibody, anti-TRAIL-R1 (DR4) antibody, anti-TRAIL-R2 (DRS)
antibody, anti-TRAIL-R3 mntibody, anti-TRAIL-R4 antibody, anti-DR6 antibody, anti-TNF-RI

antibody and anti-TRAMP (DR3) antibody as well as fragments and derivatives of any of said '

aatibodies.

For the purposo of sensitizing cclls for apoptosis, the compounds of the present invention can be
also used in combination with radiation therapy. The phrasc "radiation therapy" refers to the use of
electromagnetic or particulate radiation in the treatment of ncoplasia. Radiation therapy is based on
the principle that high-dose radistion delivercd to a target area will result in the death of
reproducing cells in both tumor and normal tissues. The radiation dosage regimen is generally
defined in terms of radiation absorbed dose (rad), time and fractionation, and must be carefully
defined by the oncologist. The amount of radiation a patient receives will depend on various
consideration including the location of the tumor in relation to other organs of the body, and the
extent to which the tumor has spread. Examples of radiotherapeutic agents aro provided in, but not
limited to, radiation therapy and is known in the art (Hellman, Principles of Radiation Therapy,
Cancer, in Principles I and Practicc of Oncology, 24875 (Dovita et al., 4th ed., vol 1, 1993). Recent
advances in radiation therapy include three-dimensional conformal external beam radiation,
intensity modulated radistion therapy (IMRT), stercotactic radiosurgery and brachytherapy
(interstitial radiation therapy), the latter placing the source of radiation directly into the tumor as
implanted "seeds”. Theso nower treatment modalities doliver greater doses of radiation to the
tumor, which accounts for their increased effectiveness whon compared to standard external beam
radiation therapy.

Ionizing radistion with beta-emitting radionuclides is considered the most useful for
radiotherapeutic applications because of the moderate linear energy transfer (LET) of the ionizing
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particle (cloctron) and its intermediato range (typically several millimoters in tissuc), Gamma rays
delivor dosage at lower lovels over much greater distances. Alpha particles represent the other
extreme, they deliver very high LET dosage, but havo an oxtremely limited range and must,
therefore, be in intimate contact with the cells of the tissue to be treated. In addition, alpha emitters
are generally heavy metals, which limits the possible chemistry and presents undue hazards from
leakage of radionuclide from the area to be treated. Depending on the tumor to be treated all kinds
of cmitters are conceivable within the scope of the present invention. Furthermore, the present
invention encompasses types of non-ionizing radiation like e.g. ultraviolet (UV) radiation, high
encrgy visible light, microwave radiation (hyperthermia therapy), infrared (IR) radiation and
Insers. In a particular smbodiment of the present invention UV radiation is applied.

Compounds of the invention inhibit angiogenesis and are therefore uscful in the treatment of
diseases or conditions mediated by angiogenesis such as tumors, in particular solid tumors such a3
colon, lung, pancreatic, ovarian, breast and glioma. Furthermore, compounds of the invention are
useful for treating macular degeneration e.g. wet age-related macular degeneration. Compounds of
the invention are also useful for treating inflammatory/immune diseases such as Crohn’s,
inflammatory bowel disease, Sjogren’s syndrome, asthma, organ transplant rejection, systemic
lupus erythmatoses, rheumatoid arthritis, psoriatic arthritis, psoriasis and multiple sclerosis.
Compounds of the invention are also useful as a depilatory.

The invention also includes pharmaceutical compositions or modicaments containing the
compounds of the invention and a therapeutically inert carrier, diluent or excipient, as well a3
methods of using the compounds of the invention to prepare such compositions and medicaments.
Typically, the compounds of the invention used in the methods of the invention are formulated by
mixing at ambient temperature at the appropriate pH, and at the desired degres of purity, with
physiologically acceptable carriers, i.c., carriers that are non-toxic to recipients at the dosages and
concentrations smployed into a galenical administration form. The pH of the formulation depends
mainly on the particular use and the concentration of compound, but may range from about 3 to
about 8. A particular formulation is an ecetate buffer at pH 5. The compounds for use herein may
be in o sterile formulation. The compound may be stored as a solid composition, although
lyophilized formulations or aqucous solutions are acceptable.

The composition of the invention will be formulated, dosed, and administered in a fashion .

consistent with good medical practice. Factors for consideration in this context include the
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particular disorder being troated, the particular mamumnal boing troated, the clinical condition of
tho individual patient, the cause of the disorder, the site of delivery of the agent, the method of
administration, the scheduling of edministration, and other factors known to medical

practitioners. The “effective amount” of the compound to be administered will be governed by

such considerations, and is the minimum smount necessary to decrease hedgehog pathway
signaling or else is the minimum amount necessary to cause reduction in size, volume or mass of
a tumor that is responsive to hedgehog signaling, or a reduction in the increase in size, volume or
mass of such & tumor relative to the increase in the absence of administering the compound of the
invention. Altornatively “effoctive amount” of the compound means the amount necessary to
reduce the number of malignant cells or the rate in increase of the number of malignant cells.
Alternatively, “offoctive amount” is the amount of the compound of the invention required to
increase survival of patients afflicted with sn anti-hedgehog pathway sensitive tumar. Such
amount may be below the amount that is toxic to normal cells, or the mammal as a whole. With
respect to non-malignant indications, “effective amount™ means the amount of compound of the

invention required to decrease severity of the particular indication or symptoms thereof.

Generally, the initial pharmaccutically effective amount of the compound of the invention
administered parenterally per dose will be in the range of about 0.01 to about 100 mg/kg, for
example sbout 0.1 to about 20 mg/kg of patient body weight per day, for example about 0.3 to
about 15 mg/kg/day. Oral unit dosage forms, such as tablets and capsules, may contain from

about 25 to about 1000 mg of the compound of the invention.

The compound of the invention may be administered by any suitable means, including oral,
topical, transdermal, parenteral, subcutaneous, rectal, intraperitoneal, intrapulmonary, and
intranasal, and, if desired for local treatment, intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
An example of = suitable oral dosage form is a tablet containing about 25mg, 50mg, 100mg,
250mg, or 500mg of the compound of the invention compounded with about 90-30 mg anhydrous
Iactose, about 5-40 mg sodium croscarmellose, about 5-30mg polyvinylpyrrolidone (PVF) K30,
and about 1-10 mg magnesium stearats. The powdered ingredients are first mixed together and
then mixed with a solution of the PVP. The resulting composition can be dried, granulated, mixed
with the magnesium stearate and compressed to tablet form using conventional equipment. An
aerosol formulation can be prepared by dissolving the compound, for example 5-400 mg, of the
invention in a suitable buffer solution, e.g. a phosphate buffer, adding a tonicifier, e.g. a salt such
sodium chloride, if desired. The solution is typfcdly filtered, e.g. using a 0.2 micron fifter, to

remove impurities and contaminants. Topical fgxmulntions include ointments, creams, lotions,
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powdors, solutions, pessarics, sprays, acrosols and capsules. Ointments and crcams may bo
formulated with an aqueous or oily base with the addition of svitable thickening and/or gelling
agents and/or solvents. Such bases may include water and/or an oil such a liquid paraffin or a
vegetable oil such as arachis oil or castor oil or a solvent such as a polyethylene glycol.
Thickening agents which may be used include soft paraffin, aluminum stearate, cotostearyl aicohol,
polyethylene glycols, microcrystalline wax and beeswax. Lotions may be formulated with an
aqueous or oily base and may contain ono or more emulsifying agents, stabilizing agonts,
dispersing agents, suspending agents or thickening agents, Powders for external application may
be formed with the aid of any suitable powder base e.g. talc, lactose or starch. Drops may be
formulated with an aqueous or non-aqueous bese also comprising one or more dispersing agents,
solubilizing agents or suspending agents.

EXAMPLES

‘The invention will be more fully understood by reference to the following examples. They should
not, however, be construcd as limiting the scope of the invention. Abbreviations used herein are as
follows:

BuOH: butanol;

DIPEA: diisopropylethylaminec;

DMA: NN-dimethylacetamide;

DMAP: 4- dimethylaminopyridine;

DME: ],2-dimethoxyethane;

DMF: dimethylformamide;

EDC: 1-ethyl-3(3-dimethylaminopropyl)carbodiimide;
HATU: O«(7-Azobenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
HPLC.: high pressure liquid chromatography

MPLC: medium pressure liquid chromatography

NBS: N-Bromosuccinimide;

TEA: Triethylamino;

TASEF: tris(dimethylamino)sulfonium difluorotrimethylsilicats;
THF: tetrahydrofuran;

EtOH: Ethanol;

MeOH: Methanol;

OL: microlitre
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All reagents were obtained commercially unless otherwise noted. Reactions were performed using
oven-dried glassware under an atmosphere of nitrogen. Air and moisture sensitive liquids and
solutions were transferred via syringe or stainless steel cannula. Organic solutions were
concentrated under reduced pressure (ca. 15 mm Hg) by rotary evaporation. Unless otherwise
noted all solvents used were obtained commercially. Chromatographic purification of products was
accomplished by use of an Isco CombiFlash Companion and media. Reaction times aro given for
illustration only. The course of reactions was followed by thin-layer chromatography (TLC) and
liquid chromatography-mass spectrometry (LC-MS). Thin-layer chromatography (TLC) was
performed on EM Science silica gel 60 Fay plates (250 um). Visualization of the developed
chromatogram was accomplished by fluorescence quenching. LC-MS were acquired with a
Shimadzu 10AD LC on a Phenomenex column (50 x 4.6 mm, 5 pm) operating at 3 mL/min. A
Shimadza SPD-10A detector monitoring at 214 and 254 nm was used. Single quadrupole mass
spectrometry was performed on an Applied Biosystems mass spectrometer. Nuclear magnetic
resonance (NMR) spectra were acquired on a Varian Inova spectrometer operating at 400 MHz for
'H and are referenced internally to tetramethylsilene (TMS) in parts per million (ppm). Data for 'H
NMR are recorded as follows: chemical shift (§, ppm), multiplicity (s, singlet; bs, broad singlet; d,
doublet; t, triplet; q, quartet; quinl, quintet; sext, sextct hept, heptet; m, multiplct; bm, broad
multiplet), and integration. The structure and purity of all final products were assessed by at least
one of the following techniques: LC-MS, NMR, TLC.

Examplo I  General Procedure
Compounds of examples 2-51 were prepared according to the following general procedures.

A: Suzuki Coupling Procedure

L5 {j "&M y
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2 M ag. Potassium carbonate (5.0 eq) and 4:1 toluene:cthanol mixture (2.5 mL) wero added to a
microwave vial charged with the appropriato boronate estor (2.6 eq), aryl halide (0.35 mmol, 1.0
eq), and Pd(PPhs)s (0.04 eq). The vial was sealed and heated with stirring in the microwave to 160
°C for fen minutes. The solution was poured onto 2 M aq. Sodium hydroxide (20 mL), extracted
with ethyl acetate (2 x 20 mL), dried (MgSOy), and concentrated. Purification of the crude product
by chromatography on silica gel (conditions given below) afforded the desired product.

B: Negishi Coupling Procedure

Pd(FPh;)4
H
1 W
N ZnBr
X=IorBr
R = H, 3-Me, 4-Me, 5-Me, 6-Me

Aryl zinc bromide (0.5 M in THF, 2.5 eq) was added to an oven-dried microwave vial charged
with the appropriate aryl halide (1.0 eq) and Pd(PPh;)4 (0.04 eq). The vial was sealed and heated

with stiming in the microwave to 140 °C for 10 minutes. The crude reaction mixture was -

concentrated and purified by chromatography on silica gel (conditions given below) to afford the
degired product.

C: Iron Reduction of Aryl Nitro Group

Fe, AcOH,
ol BtCH Hz
R = or pyridin-2-yl

The appropriats nitro aryl (1 mmol, 1 eq) in AcOH/EtOH (1:1, 0.42 M) was added slowly to &
golution of Iron powder (6.0 eq) in ACOH/EtOH (1:2, 2 M) at 60 °C. The solution was stirred at
69
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70 °C for 30-60 minutes. The reaction mixturo was cooled to 23 °C, filtered through celito,
washed with ethyl acetate, and concentrated. Thoe oily residue was dissolved in ethyl acetats (30
mL), washed with saturated aq. NaHCO; (2 x 15 mL) and water (2 x 10 mL), dried (MgSO,), and
concentrated. The oily residue was used with out further purification.

b

R =1 or pyridin-2-y!

D: Amide Bond Formation

Acid chloride (1.05-1.1 eq) was added to a solution of aniline (1.0 cq) and TEA (1.1-1.5 ¢q) in
methylene chloride at the indicated temperature. The solution was stirred for 0.5-3 hours, poured
onto saturated aq. NaHCO;, extracted twice with methylene chloride, dried (MgSO,), and
concentrated, Purification of the crude product by chromatography on silica gel (conditions given
below) afforded the desired product.

E: EDC Amide Bond Formation

+ H 3
EDC, CH,Cl
NH L, H O
Ha CH,Cl cctraction HN. :o
R =1 or pyridin-2-y}

Carboxylic acid (1.1 eq) was added to a solution of aniline (1.0 eq) and EDC (1.4 eq) in methylene -
chloride (0.7 M in aniline). The solution was stirred at 23 °C for 2 hours, poured onto a 1:1
mixture of saturated aq. NH,CI and water, extracted twice with methylene chloride, dried
(MgSO,), and concentrated. Purification of the crude product by chromatography on silica gel
(conditions given below) afforded the desired product.
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F: addition of amines to 2-chloropyridine

- O

NHRR' = cthanolamine, analine, benzylamins, 2-methylpropylamine, N-methylpiperazine,

BuOH
N-R'
[R=H,cHy|

morpholine, 2-morpholinoethylamine

Primary or secondary amine (5 eq) in either BuOH or a mixture of BuOH/ethylene gylcol was
heated to 170 to 220 °C for 20 min in a sealed tube. The BuOH was removed under reduced
pressure. In cases where ethylene glycol was used, the reaction was diluted with water, and the
product was extracted into ethyl acetate, dried (MgSO,), and concentrated. The crude residue was
purified by reverse phase HPLC to afford the desired product.

G: Amide bond coupling with HATU

1
* HO., :0
HATU, DIPEA, DMF
NaOH ar NsHCO,
Hz athyl scetsio extraction H \ro

Aniline (1.0 eq) was added to a mixture of carboxylic acid (1.1 eq), HATU (1.1 eq) and DIPEA (2
oq) in DMF (0.1 - 0.2 M). After stirring overnight, the reaction mixture was diluted with 0.1 N
sodium hydroxide or saturated NaHCO,, oxtracted into ethyl acetate and the combined organic
Iayers were washed with brine. The organic layer was dried (MgSO,), concentrated and the crude
mixture was purified by reverse phase HPLC,

71
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H: Preparation of sulfununide bonzoic acids

+ R =
DIFEAM=OH
0 R

! -R

Chiororsulfonyilbenzoic acid (1.0 eq) was added to a solution of amine (1.1 eq) in 10-20%
DIPEA/methancl (1 M) at 4 °C. After 1 h, the reaction mixturo was concentrated, and the crude
residue was purified by reverse phase HPLC.

I: Stapnylation of 2-pyridyl triflates

Pd(FPhy)y
(R _ Moo Ll (R
QO‘H Dioxane/Toluene = i fNj\SnMe;

A solution of tetrakis-triphenylphosphinepafladium {(0.04 eq.) in toluene (1 mL) was added to
degassad solution of aryltrifiate (1 eq), bis-trialkyltin (1.05 eq), and lithium chloride (3 eq) in
dioxane. Heated to reflux for 2 hours, cooled to 23 °C, diluted with ethy! acetate, washed with
10% NHOH,,, and brine, dried (MgSO,) and concentrated. The crude material was used without
further purification.

J: Stannylation of substituted pyridines
1. dimethylaminoethanol

(Ra)...{::] oLl e (Ra)m'_':\(Nj\

2. MeySnCl

SnMe,

p-Butyl lithium (6 eg, 2.5 M in hoxanes) was added dropwise to a solution of
dimsthylaminoethanol (3 eq) in hexane at 0 °C. The solution was stirred at 0 °C for thirty minutes
before dropwise addition of the substituted pyridine (1 eq). The solution was stirred at 0 °C for an
additional hour, then cooled to —78 °C. A solution of trialkyitin in hexane was added dropwise.
The solution was stirred at =78 °C for thirty minutes, warmed to 0 °C, quenched with water,
extracted twice with ether, dried (MgSO,), and concentrated.
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K: Stille Coupling
Cl Cl
e e
(Rl)mﬁ . — N
N~ "SnMes microwave

HN \ro

Ry

T

Palladium catalyst (0.02 eq) was added to a degassed solution of aryliodide (1 eq), arylstannane (2
oq), and triphenylphosphine (0.16 eq) in NMP. Heated in the microwave to 130 °C for 15 minutes.
The reaction mixture was diluted with ethylacetate, washed with 10% NH,OHys;) and brine, dried
(MgSO0,), concentrated and purified by silica gel chromatography.

10 L: Synthesis of alkylethers
HO. I cl R I cl
lodide
N alkyl _ N
Cs,CO;, NMP
microwave
HNfO HNfO

R4

Ry

A solution of hydroxypyridine (1 eq), alkyliodido (cxcsss), and cesium carbonate in NMP was
heated in the microwave to 100 °C for ten minutes. The reaction mixture was diluted with
cthylacetate, washed with 10% NH,OHgg and brine, dried (MgSO;), concentrated and purified by

15  silica gol chromatography.

M: Methyl Ester Saponification

R
LiOH
1:1 THF’H;O
0
20

q
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Tho methyl ostor (leq) was hydrolyzed with LiOH (2eq) in 50/50 THF/water mix. Upon
completion of the rcaction the THF was evaporated under reduced pressure and the solution is
acidified with HC] to pH 2. The resultant solid was filtered and dried to give the pure acid.

N: Bromination in the presence of a free acid functionality

HO H R
Benzoy! Peroxide

nbs, AcOH
Benzene A

Br

The paramethylbenzoic acid (leq) was combined with Benzoyl Peroxide (0.leq) and N-
Bromosuccinimde (0.9eq) in a solution of 5%AcOH in Benzene and heated in the microwave at
120°C for 5-15minutes. The product was separated from the starting material and di-bromo
product via ISCO flash chromatography with an ethyl acetate {with 1% AcOH) and hoxanes
solvent system.

O: Sodium Methanesulfinate displacement of Bromine

E e 8 .

To the bromine starting material (leq) was added sodium methanesulfinate (2eq) in DMF and
heated to 120°C in the microwave for 5 minutes. Alternatively, the reaction was heated to 60°C in
an oil bath for several hours until comploted. Reaction mixture was concontrated under reduced
pressure and extracted in ethyl acetate and water. The organic layer was dried over Magnesium
Sulfate, filtered and concentrated in vacuo to yield generic methylsulfone.

P: Amine displacement of Bromine

74
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% =,

To the bromo starting material (1eq) was sdded appropriats amine (3eq) in cither DMSO or BuOH
and stirred at room temperature until complete. For less nucloophilic amines or anilines, the
reactions were forced to completion using microwave conditions ranging from 150°-170°C for 15
minutes. Crude reactions were concentrated to dryness and either extracted with ethyl acctate and
saturated bicarbonate if the reaction resulted in an intermediate or purified via HFLC if the
reaction resulted in a final product.

Q: Thiol displacement of halogen

R R
RSH
K2CO;
r DMF %
R

The paramethylbromo benzoate (1eq) was treated with Potassium (or Cesium) Carbonate (1.5eq)
and appropriate thiol derivative (1,1eq) in DMF {or CH;CN) and stirred overnight at room
temperature. The DMF was cvaporated in vacuo and the reaction was extracted with ethyl acetate
and water. The organic layer was dried over Magnesium Sulfate , filtered and concentrated to
yield the thiol or derivatized thiol compound. -

R: Oxone Oxidation

R R
oxone
2:1 MeOH/H;0
§ =0
R R

Derivatized thiol (1eq) was dissolved in MeOH while Oxone (2eq) was seperately dissolved in haif
the amount of water, Once all the oxone was dissolved, the solution was added to the thiol in
MeOH solution at once and stirred until complote. The MeOH was evaporated in vacuo and the
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remaining water was extracted twice with Ethyl Acetatse. The organic layer was dried over
Magnesium Suifate and concentrated to yield the sulfone.

S: Thiolysis of cpoxides at alumina surfeces

4Ry
" Pad

A mixture of epoxides (1.0 eq), thiophenol (1.5 eq) and neutral aluminum oxide (~70 eq) in dicthyl
other was stirred for 3 h at room temporature while being monitored by TLC. The reaction mixture
was filtered through Celite, washed with ethyl acetate and concentrated. Purified by silica gel
chromatography (0-40% cthyl acetate/hexane) to yield 3 -hydroxysulfide product.

T: Conversion of nitrile group to carboxylic acid

N H
NaOH
H;0
R —R

A solution of benzonitrile (1.0 eq) and sodium hydroxide (2.0 eq) in H;O was heated to 120 °C for
2h. The reaction mixture was cooled to room temperature and acidified with HCl to pH 2. The
resulting solid was filtared to afford the pure acid product.

U. Alkylation of phenols
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R-lorR-Br
H  Cs,CO4 DMF
-~

The phenol was dissolved in DMF (1.0 ml). Cesium carbonate (1.0 eq.) and an alkyl bromide or
alkyl iodide (1.0 to 2.0 eq.) were added, and the reaction wes stirred at room temperature for 18 hrs

s or S0°C for 1 to 24 hours. The reaction was quenched in water, and extracted with ethyl acotate
twice. The organic extracts wero washed with water once, brine once, dried with MgSO,, and
evaporated to a crude oil which was purified on reverse phase HPLC,

10 V. Amide bond formetion with an acid chloride and an aniline

R. .0 R._.0
MP-Carbonate
o THF,CHCh ,?L
s N — R
NH;,  C“ R o H
3% ’Qo
o

The aniline was dissolved in THF (1.5 ml) and dichloromethane (1.5 mi). MP-Carbonate (1.5 eq.)

15  and an acid chloride (1.1 éq.) were added, and the solution was stirred at room temperature for 18
hours. The reaction was diluted with methanol and dichloromethane, and filtered to remove the
MP-Carbonate. The mother liquors wers evaporated to a solid and purified by reverse phase
HPLC.

W. Amidine formation from an imidate

R._.0 R._.0
R-N'R
H
————r——
-R
HNZ O HNZ N
R
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A solution o_f freshly formed imidato in methanol was troated with a primary or sccondary amine
(1.5 eq.) at room temperature for 18 hours. The methanol was removed on a rotary evaporator and
the residue purified by reversc phase HPLC.

Example 2 6-(2-morpholinoethylamina)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-

carboxamide

:
¢

Procedure F was performed using N-{4-chloro-3-(pyridin-2-yl)phenyl)-6-chioro-3-carboxamide (50
mg) and 2-morpholinoethylamine in butanol (0.5 mL). The crude reaction was purified by reverse

- phase HPLC to yield 6-(2-morpholinoetlrylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-

carboxamide as a white solid. MS (Q1) 438.3 (M)".

Example3  NN-(4-Chloro-3{pyridin-2-yDphenyl)-bis{6~(trifluoromethy!)-2-methylpyridine-

3])-carboxamide

78
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Procedure B was porformed with 2-pyridylzinc bromide (4 mL, 2.0 mmol, 0.5 M in THF) and 3-
bromo-4-chloro-nitrobonzene (236 mg, 1.0 mmol). Purified by chromatography on silica gel (10%
ethyl acetate/hexanes) to yield 2-(2-0hloro-5-nih*ophanyl)pyriciine as a light yellow solid.

Procedure C was performed with 2-(2-chloro-5-nitrophenyl)pyridine (122 mg, 0.52 mmol) to yield
4-chloro-3-(pyridin-2-yDaniline as a light yellow solid, which was used without further
purification.

Procedure D was performed using 4-chloro-3-(pyridin-2-yl)aniline (40 mg, 0.2 mmol). The crude
residue was purified by silica gel chromatography (15-60% cthyl acetate/hoxanes) to yield N,N-(4-
Chloro-3<{pyridin-2-yDphenyl)-bis[6-(trifluoromethyl)-2-methylpyridine-3]-carboxamide as an oily
residue: TLC R,= 0.42 (35% ethyl acetate/hexanes); 'H NMR (CDCl;, 400 MHz) § 8.72 (m, tH),
7.84 (d, 2H0, 7.77 (dd, 1H), 7.68 (m, 1H), 7.57 (d, 1H), 7.51 (m, 3H), 7.33 (m, 1H), 7.12 (dd, 1H),
2.78 (s, 6H); MS (Q1) 579 (M)*. '

Example 4 N-(4-Chloro-3-(pyridin-3-yl)phenyl)-3,5-dimethoxybenzamide
Cl

OMe

4-Chloro-3-(pyridin-2-yl)aniline (40 mg 02 mmol) was used in procedure D with 3,5-
dimethoxybenzoyl chloride (43 mg, 0.216 mmol) at 23 °C for 2 hours. The crude residue was
purified by crystallization (CH;Cly/hexancs) to yield N-(4-chloro-3-(pyridin-3-yl)phenyl)-3,5-
dimethoxybenzamide s an off-white solid: TLC Ry= 0.30 (15% ethyl acetate/hexanes); TH NMR
(CDCly, 400 MHz) 8 8.72 (m, 1H), 7.91 (m, 1H), 7.88 (dd, 1H), 7.78 (m, 2H), 7.74 (dd, 1H), 748
(d, 1H), 7.35 (m, 1H), 6.96 ( d, 2H), 6.62 (t, 1H), 3.82 (s, 6H); MS (Q1) 369 (M)".

Example 5 5-Acetyl-N-(4-chloro-3-(pyridin-2-yl)phenyl)thiophene-2-carboxamide

"

az
23
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a

4-Chloro-3-iodoaniline (2.5 g 9.88 mmol) was used in Procedure E with 5-acetylthiophene-2-
carboxylic acid (1.85 g, 10.8 mmol) at 23 °C for 2 hours. The crude material was purified by silica
gol chromatography (20-100% ethyl acetate/hexanes) to yield 5-Acetyl-N-(4-chloro-3-
iodophenyl)thiophenc-2-carboxamide as a yellow solid. )

5-Acetyl-N-{4-chloro-3-iodophenyl)thiophene-2-carboxamide (202 mg, 0.5 mmol) was used in
Procedure B with 2-pyridylzincbromide (2.5 mL, 1.25 mmol, 0.5 M in THF). Purified by silica gel
chromatography (10-100% ethyl acetate/hexanes) to yield S-acetyl-N-{4-chloro-3-{(pyridin-2-
y)phenyl)thiophene-2carboxamide as a  yellow solid: TLC Ry = 019 (50% ethyl
acetate/hexanes); 'H NMR (CDCl;, 400 MHz) § 8.96 ( bs, 1H), 8.67 ( d, 1H), 7.79 (dt, 1H), 7.68
(m, 3H), 7.61 (d, 1H), 7.58 (d, 1H), 7.37 (d, 1H), 7.32 (m, 1H), 2.58 (s, 3H); MS (Q1) 357.0 o)*.

Example 6  N-(4-Chioro-3-(3-methylpyridin-2-yl)phenyl)-6-(trifluoromethyI)-2-
methylpyridinc-3-carboxamide

N-{4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide (142 mg, 0.32
mmol) was used in Procedure B with 6-methyl-2-pyridylzinc bromide (1.75 mL, ofa05Min
THF). Purified by silica gel chromatography (5-100% Ethyl acetate/Hexanes) to yieid N-(4-chloro-
3-(3-methylpyridin-2-yl)phenyl)-ﬁ-(h'iﬂuommeﬂiyl)-z-methylpyridino-fi-cnrboxmide as a white
solid: TLC R,= 0.23 (30% cthyl acetatc/hexanes), 'H NMR (CDCl,, 400 MHz) 5 8.81 (bs, 1H),
7.95 ( dd, 1H), 7.67 (m, 3H), 7.53 (¢, 2H), 7.38 (d, 1H), 7.07 (d, 1H), 2.71 (s, 3H), 2.43 (s, 3H); MS
(Q1) 406.1 (M)".

.
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Ixample7  N(4-Ch loro-3-(5-methylpyridin-2-yl)phenyl)-6<trifluoromothyl)-2-

methylpyridinc-3-carboxamide
C

F3
N-(4—ChIom-3-iodophenyl)-ﬁ-(triﬂuoromothyl)-Z—methylpyridineé-clrboxlmide (150 mg, 0.34
mmol) was used in Procedure B with 4-methyl-2-pyridylzinc bromide (1.7 mL of a 0.5 M in THF).
Purified by silica gel chromatography (5-75% Ethyl acetate/Hexanes) to yield N-(4-chloro-3-(5-
methylpyﬁdin-?.-yl)phenyl)-6-(u'iﬂuoromethyl)-2-methylpyridim-.-3-carboxnmide a5 & white solid:
TLC R, = 0.23 (35% ecthyl acetatc/hexanes); 'H NMR (CDClL, 400 MHz) & 10.62 (bs, 1H), 8.12
(dd, 1H), 7.89 (d, 1H), 7.58'(d, 1H), 7.47 (h, 3H), 7.18 (d, 1H), 6.89 (d, 1H), 2.62 (s, 3H), 2.38 (s,
3H); MS (Q1) 406.3 (M)".

Example 8 S-Acetyl-N-(4-chloro-3-(5-melhylpyridin-z-yl)phonyl)ﬂliophene-z-carboumide
cl

N\ /

e

5-Aeetyl-N-(4-chlom-3-iodophenyl)thiophene-z-cubaxnmide (203 mg, 0.5 mmol), was used in
Procedure B with 4-methyl-2-pyridylzinc bromide (2.5 mL, 1.25 mmol, 0.5 M in THF). Purified
by silica gel chromatography (30-100% ethyl acetate/hexanes) to yield S-acetyl-N-(4-chlt;ro-3-(5-
methylpyridin-2-yl)phenyl)thiophene-2-carboxamide as a yellow solid: TLC R,=0.25 (50% et!lyl
acotate/hexanes); *H NMR (CDCl;, 400 MHz) 8 9.52 (bs, 1H), 8.51 (d, 1H), 7.60 (m, 4H), 7.39 (s,
1H), 7.29 (d, 1H), 7.14 (4, 1H), 2.55 (s, 3H), 2.42 (s, 3H); MS (Q1) 371 o'
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Bxample 9 N{4-Chloro-3-(4-mothylpyridin-2-yl)phenyl)-6<trifluoromethyl)-2-
methylpyridine-3-carboxamide

cl
7/ \
=N 0
HN
7/ N
=

CF,

Procedure B was performed with N-{(4-Chloro-3-iodophenyl)-6-(triflucromethyl)-2-methylpyridine-
3-carboxamide (440 mg, 1.0 mmol) and 4-methyl-2-pyridylzinc bromide (5 mL ofa 0.5 M solution
in THF). Tho crude residue was purified silica gel chromatography (5-100% Ethyl
acetate/Hexanes) to yield N-(4-chloro-3-(4-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide as a white solid: TLC R,= 0.43 (35% ethyl acetato/hexancs); H
NMR (CDCl;, 400 MHz) 5 10.39 (bs, 1H), 8.11 (dd, 1H), 7.87 (s, 1H), 7.61 (d, 1H), 7.59 (d, 1H),
7.49 (m, 3H), 2.66 (s, 3H), 2.21 (s, 3H); MS (Q1) 406.1 )"

Example 10 N-(4-chloro-3-(6-methylpyridin-2-yl)phenyl)-3,5-dimethylisoxazole-4-
Cl

7 N\
—N 0
HN
! N
carboxamide o

4-Chloro-3-iodoaniline (1.01 g 4 mmol) was used in' procedure E with 3 S-dmmhyH-
isoxazolecarboxylic acid (0.565 g, 4 mmol), EDC (1.32 &, 6.8 mmol), TEA (0.5 mL), DMAP (50
mg, 0.4 mmol) at 23 °C for ovemight. The crude reaction was purified by silica gel
chromatography  (0-15%  ecthyl acetate/CH,Cl) to  yield 3,5-dimethyl-N-(4-chloro-3-
jodophenyl)isoxazole-4-carboxamide as a white solid.

Procedure B was performed with 3,S-dimethyl-N—(4-chlom—3-iodophenyl)isoxnmle—ll-cubomnide
(190 mg, 0.5 mmof) and 3-methyl-2-pyridylzinc bromide (2.5 mL of a 0.5 M solution in THF). The
crude reaction was purified by silica gol chromatography (5-100% Ethy! acetate/Hexanes) to yield
N—(4-chloro-3{G-methylpyridin-2-y1)phenyl)-3,S-dimothylisoxmle-tl-wboxmide as a white
solid: TLC R, = 0.43 (50% cthyl acetate/hoxanss); 'H NMR (CDCl,, 400 MHz) & 8.52 (bs, 1H),
7.68 (m, 2H), 7.48 (m, 3H), 2.70 (s, 3H), 2.49 (5, 3H), 2.21 (s, 3H); MS (Q1) 342.3 (M)".
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Example 11 N-(4-chloro-3-(pyridin-2-ylamino)phenyl)-s-(h'iﬂuoromeﬂ:yl)-z-meﬂlyIpyridine-3-

carboxamide
Cl

H@
— 0
Wa HN
7 N\
a
CF,

N-(4-Chloro-3-iodophenyl)-G-(u'iﬂuoromethyl)-z-methylpyridine-3-cuboxamide (220 mg, 0.5
ramol), 2-aminopyridine (40 mg, 0.42 mmol), potassium ¢-butoxide (66 mg, 0.59 mmot), Pd;(dba),
(20 mg, 0.21 mmol), dppf (24 mg, 0.042 mmol) in toluene (2.1 mL) were heated to 100 °C for 1.5
days. The solution was cooled to 23 °C, diluted with ether, filtered through celite, washed with
ethyl acetats, and concentrated. Purified by reverse phaso HPLC to yield N-{4-chloro-3-(pyridin-2-
ylamino)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide as a white solid: 'H NMR
(CDCl,, 400 MHz) 5 11.53 (s, 1H), 9.68 (s, 1H), 8.05 (m, 2H), 7.85 (m, 2H), 7.55 (d, 1H), 7.26 (d,
1H), 7.13 (dd, 1H), 6.91 (1, 1H), 6.88 (d, 1H), 2.75 (s, 3H); MS (Q1) 407.0 o'

. Example 12 N-(4-chIoro-3-(pyridin-z-yl)phenyl)-6-(4-methylpiperazin-l-yl)pyridinc-:l-

carboxamide

Procedure F was performed using N-{(4-chloro-3-(pyridin-2-y])phemyl)-6-chloro-3-carboxamide, (S0
mg) and N-methylpiperazine in butanol (0.5 mL). The crude reaction was purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methylpiperazin-1-yl)pyridine-3-
carboxamide as a white solid. MS (Q1) 408.4 (M)". '

Example 13 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)pyridine—3-cnrboxnmide
LX)
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Procedure F was performed using N-(4-chIoro-3-(pyr_idin-2-yl)phenyl)—6-chlom-3-carbonmide (50
mg) and 2-methylpropylamine in butanol (0.5 mL). The crude reaction was purified by reverse
phass HPLC to yield N<(4-chloro-3{pyridin-2-yl)phenyl)-6-(isobutylamino)pyridine-3-
carboxamide as a white solid. MS (Q1) 381.1 (M)™.

Example 14 N-(4-chloro-3-{pyridin-2-yl)phenyl)-6-morpholinopyridine-3-carboxamide

Procedure F was performed using N-(4-chloro-3-(pyridin-2-y)phenyl)-6-chloro-3-carboxamide (50
mg) and morpholine in butano! (0.5 mL). The crude reaction was purified by reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yT)phenyl)-6-morpholinopyridine-3-carboxamide as a white solid.
MS (Q1) 401.3 (M)".

Example 15 G{benzylunino)-N-(4-chloro-3-(pyridin—Z-yl)phenyl)pyridhe—Zi-urbonmide
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Procedure F was performed using N-{4-chloro-3-(pyridin-2-y)phenyl)-6-chloro-3-carboxamide (50
mg) and benzylamino in butanol (0.5 mL). The crude reaction was purified by reverse phase HPLC
to yiold 6-(benzylImino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide as a white
solid. MS (Q1) 415.1 (M)

Example 16 N-(4-chloro-3-{pyridin-2-yl)pheny1)-6-(phenylamino)pyridine-3-carboxamide
C

Y

Procetiura F was performed using N-{4-chloro-3-{pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and analine in butanol (0.5 mL). The crude reaction was purified by reverse phase HPLC to
yiold N-(4-chloro-3-(pyridin-z-yl)phenyl)-s-(phenylnmino)pyridine-3-c|rboxunide as & white
solid. MS (Q1) 401.0 (M)".

Example 17 N-(4—Chloro-3-(pyridin-2-yl)phenyI)-G-(h'iﬂuommsﬂlyl)-z-methylpyﬁdina-li-
carboxamide

Procedure C was performed with 1-chloro-2-iodo-4-nitrobenzene (283 mg, 1 mmol) to produce 4-
chloro-3-iodoaniline which was used without further purification.

Procedure D was porformed with 4-chloro-3-iodoaniline (225 mg, 0.889 mmol) and &
(trifluoromethyl)-2-methylpyridine-3-carbonyl chloride (237 mg, 0/93 mmol, 1.05 cq) at 0 °C for
30 minutes. The crudo residue was purificd by silica gel chromatography (2-50% cthyl
acetate/hexanes) to yield N-(4—chlom-3-iodophenyl)-G-(triﬂuoromeﬂxyI)—Z-meﬂlylpyridino.-3.-
carboxamide as a white solid.

85
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Proceduro B was porformed using  N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide (88 mg, 0.2 mmol) with 2-pyridylzinc bromide (1 mL, 0.5 mmol,
0.5 M in THF). Purified by silica gel chromatography (10-80% cthy! acetate/hexanes) to yield N-
(4-chloro-3-(pyridin-2-yl)phenyl)-6-(triflucromethyl)-2-methylpyridine-3-carboxamide as a yellow
solid: TLC Ry= 0.28 (35% ethyl acetate/hoxanes); TLC R,= 0.28 (35% ethyl acetate/hexanes); 'H
NMR (CDCl;, 400 MEz) 8.8 (bs, 1H), 8.41 (d, LH), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d, 1H),
7.22 (m, 1H), 2.75 (s, 3H); MS (Q1) 392 (M)".

An alternative synthetic procedure is as follows. 75g (435 mmol) of 2-chloro-5-nitroaniline was
added to a solution of water (600 mL) and conc. sulfuric acid (60 mL) in a 3L 3-neck flask
equipped for mechanical stirring. The solution was cooled to 0 °C and a solution of sodium nitrite
(34.2 g, 496 mmol) in water (130 mL) was added slowly. The mixture was stirred for % hr. and
then a solution of potassium iodide (130 g, 783 mmol) in water (520 mL) was added dropwise over
% br keeping the temperature below 15°C. The solution was stirred for 2 hr, then oxtracted with
EtOAc (3 x 500 mL). The combined organic extracts were washed with sat. Na;5,0, (2x 500 mL),
dried (N2;SO,), and concentrated. The crude iodide was dissolved in hot iPrOH (500 mL) and
hexanes (200 mL) were added. The reaction was allowed to cool with stirring and the product was
collected by suction filtration after stirring at 0°C for 2br yielding 90g (318 mmol, 73%) 2-chloro-
5-nitro-iodobenzene as a light tan crystalline solid.

The 2-chloro-5-nitro-iodobenzene (5g, 17.6 mmol) was dissolved in 5 mL DMA in an oven dried
flask and a 0.5M solution of 2-pyridylzincbromide (53 mL, 26.5 mmol, 0.5 M in THF) was added.
The solution was degassed with N; for % hr., the PPh; (0.185g, 0.7 mmol) and Pd(PPhs)s (0.825g,
0.7 mmol) were added, rinsed in with several mLs THF and the solution was degassed for a further
10 min before heating to 60°C under N,, The reaction was complete by TLC in ~8h, cooled to RT,
and poured into a 1:1 mixture of BtOAc/2.5N NaOH (500 mL). This solution was stirred for 10
onin, passed through & course fitted filter containing celits fo remove the solid, and then extracted.
The organics wore washed with brine and concentrated to a brown solid. The combined aqueous
layers were backextracted with EGO (1 x 200 mL). This was used to suspend the crude product,
which was extracted with IN HCI (1 x 200 mL, 3 x 100 mL). The combined aqueous extracts were
cooled to 0°C, diluted with BtOAc (250 mL), and made basic with 10N NaOH (100 mL). This
solution was separated, the aqueous layer oxtracted with EtOAc, and the combined organics were
dried over Na;SO, end charcoal with stirring. This solution was filtered through celite and
concentratod to yield pure 4-chloro-3{(pyridin-2-yDnitrobenzene (2.47g, 10.5 mmol, 60% yield)

which was used in the next reaction without further purification.
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4-chloro-3-(pyridin-2-yDnitrobenzene (1.47g, 6.26 mmol) was suspended in EtOH (35 mL), and
the SnCk; (3.87g; 20.4 mmol) and conc. HCI (5 mL) were added and rinsed in with a further 5 mLs
EtOH. The solution was placed in a 40°C oil bath and heated to 60°C. The solution was stirred at
60°C for 1 % hr., cooled to RT and diluted with 1 N HCI (100 mL). This solution was poured into
an ELO/1 N HCI solution (100 mL:150 mL) and extracted. The aqueous layer was diluted with
E{OAc (250 mL), cooled to 0°C, and made basic with 10 N NaOH (50 mL). This solution was
extracted (EtOAc, 2x), and the combined organics were washed with brine and dried over Na;SO;
and charcoal. Suction filtration through celits gave a clear colorless solution which was
concentrated to yield 4-chloro-3-(pyridine-2-yDaniline (1.21g, 5.93 mmol, 94% yield) as a cream
colored crystalline solid which was used in the next reaction without further purification.

6-(trifluoromethyl)-2-methylpyridine-3-carbony! chloride (1.68g, 7.51 mmol) in 3 mL THF was
added dropwise to a solution of 4-chloro-3-(pyridino-2-yl)aniline (1.21g, 5.93 mmol) in THF (15
mL) at 0°C. The solution was stirred for 10 min., poured into EtOAc and washed with saturated aq.
NaHCO; (2x), and brine. The organics were dried (N2;SO,) and concentrated. The crude product
was suspended in iPrOAc/EO (10 mL, 1:1), stirred at 0°C for % hr, and collected by suction
filtration to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-
carboxamide (2.04g, 5.21 mmol, 88% yield) as a white solid: TLC Ry= 0.28 (35% EtOAc/Hex);
'H NMR (CDCl;, 400 MHz) 5 8.88 (bs, 1H), 8.41 (4, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 {d,
1H), 7.22 (m, 1H), 2.75 (s, JH); MS (Q1) 392 o).

Example 18  6-(2-hydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yDphenyl)pyridine-3-
carboxamide

H
Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-chloro-3-carboxamide (50
mg) and ethanolamine in butanol (0.5 mL). The crude reaction was purified by reverse phase
HPLC to yield &G—hydroxyethylmino)—N—G-chloro-!i-(pyridin-z-y!)phenyl)pyridino-ii-
carboxamide as a whits solid. MS (Q1) 369.0 (M)".
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Example 19 N-(4-chloro-3-(pyridin-2-yl)phanyl)-4-(triﬂuoromethylsuIfonyl)benmnide

\ 4

£
F
4<(trifluoromethylthio)benzoic acid (200 mg, 0.9 mmol) was dissolved in water (2 mL) and acetic
acid (4 mL) and treated with potassium permanganate (711 mg, 4.5 mmol) at room temperature.
The reaction was allowed to stir for 16 h, diluted with ethyl acetate and washed with water. The
organic layer was dried (MgSO,) and concentrated to yield 4-(trifluoromethylsulfonc)benzoic acid.

General procedure G was performed using 4-(trifluoromethylsulfone)benzoic acid and 4-chloro-3-
(pyridin-2-yDaniline. The crude reaction mixture was purified by reverse phase HPLC to yield N-
(4-chloro-3-(pyridin-2-yl)phenyD-4-(trifluoromethylsulfonyl)benzamids. MS (Q1) 440.95 (\M)*.

Example 20 N-(4-chloro-3-(pyridin-z-yl)phenyl)-4-(elhylsulfonyl)bennmidc

General procedure G was performed using 4-{cthylthic)benzoic acid and 4-chloro-3(pyridin-2-
yD)aniline to produce N{thoro-B-(pyzidin—Z—yl)phenylH—(oﬂlylﬂﬁo)bemmido.

A solution of N-(4-chloro-3-(pyridin—2—yl)phenyI)-4-(eﬂ\ylﬂ1io)benm1ide (40 mg, 0.11 mmol) in
MeOH (3 mL), cooled to 0° C was treated with oxone (133 mg, 0.22 mmol), and the ice bath was
removed. After 1h of stirring, the reaction mixture was concentrated, and the residue was
dissolved in ethyl acctate. The organic solution was washed with water, dried (MgSO,) and
concentrated. The crude reaction mixture was purified by reverse phase HPLC to yeild N-(4-
chloro-3-(pyridin-2-y)phenyl)-4-(ethylsulfonyl)benzamide. MS (Q1) 401.0 (M)".
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Examplo 21  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phony!)-4-((dimethylamind)methyl)

N

\

General procedure G was used to couple 4(BOC-aminomethyl)-2-chloro-benzoic acid and 4-
chloro-3-{pyridin-2-yDaniline to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)-phenyl)-4-(BOC-
aminomethyl)-benzamide with . The crude reaction mixture was treated to TFA and trace water
for 1 h prior to concentrating to drynoss to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yI)-phenyl)-4-
(aminomethyl)-benzamide.

2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(aminomethyl)benzamide (80 mg, 0.20 mmol) was
dissolved in DMF (5 mL) and treated with AcOH (10 uL), paraformaldehyde (43 mg, 0.47 mmol),
and sodium triacetoxyborohydride (125 mg, 0.59 mmol). After stirring for 16 b, the solvent was
evaporated and the residue was dissolved in ethyl acetats. The organic layer was washed with 1 N
Sodium hydroxide, dried (MgSO,) and concentrated. The crude product was purified by roverse
phase HPLC to produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)

benzamide. MS (Q1) 400.0 (M)".

Example 22 N-(4-chloro-3-(pyridin-?.-yI)phenyl)-G-(mm'pholinomethyl)pyridine-3-c|.rbox|mide

o

HN

6-methylnicotinic acid (100 mg 0.14 mmol) was dissolved in 10% AcOH/benzene (1 ml) and
treated with NBS (117 mg, 0.18 mmol) and benzoylperoxide (18 mg, 0.07 mmol). The reaction
mixture was heated in a sealed microwave reactor at 120° C for 1 min. The reaction mixture was
diluted with ethyl acetate, washed with saturated aqucous NaHCOs, dried (MgSO4), concentrated
and purified by silica gol chromatography to yield 6-(bromomethy!)pyridine-3-carboxylic acid.

89
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6-{bromomethy!)pyridine-3-carboxylic acid was coupled to 4-chloro-3-(pyridin-2-yl)aniline as
described in general procedure E to yield 6-(bromomethyl)-N-(4-chlioro-3(pyridin-2-
yDphenyl)pyridine-3-carboxamide.

6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenylpyridine-3-carboxamide was dissolved " in
DMSO (1 mL) treated with morpheline (33 uL) for 1 h. The reaction was concentrated, and the
crude residue was purified by reverse phass HPLC to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-
6-(morpholinomethyN)pyridine-3-carboxamide. MS (Q1) 409.3 (M)".

Example 23 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyrimidin-2-ylamino)methyl)benzamide

N\ ¥

4-(bromomethyl)benzoic acid was coupled to 4-chloro-3-(pyridin-2-yl)aniline as described in
general procedure E to yield 4-(bromomethyl)-N-(4-chloro-3(pyridin-2-yl)phenyl)benzamide.

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(0.5 mL) and treated with 2-aminopyridine (59 mg) at 150' C in a sealed microwave reactor for 5
min. The reaction mixture was concentrated, and the crude residuc was purified by reverse phase
HPLC to produce pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyrimidin-2-
ylamino)methyl)benzamide. MS (Q1) 416.3 o).

Example 24 N-(4-chloro-3-(pyridin-z-yl)pheny1)-6-((4-meﬂ1ylpipernzin—l-yl)methyl)pyridine-!i-
carboxamide

63
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6-(bromomeﬂ1yl)-N-(4-chloro—3—(pyﬁdin—2—yl)phyl)pyridine-!i-carbonmide was dissolved in 1
mL of DMSO and stirred for 1 h with M-methylpiperazine. The reaction was concentrated, and the
crude residue was purified by reverse phase HPLC to yield N-(4-chloro-3(pyridin-2-yl)phenyl)-6-
((4-methylpiperazin-1-yl)methyl)pyridine-3-carboxamide as a pure product. MS (Q1) 422.3 )"

Example 25 4-((4-acety-lpipmzin-1-yl)methyl)-N-(4-chloro—3-(pyﬁdin-z-yl)phenyl) benzamide

C

Za

6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-y!)phenyl)pyridinc-3-carboxamide (85 mg was
dissolved in DMSO (1 mL) and stirred for 1 b with N-acetylpiperazine. The reaction mixture was
concentrated, and the crude residue was purifiod by revered phase HPLC to yield 4{(4-
mtylpipenzin—l-yl)methyl)—N-(4—chloro-3-(pyridin-z-yl)phcnyl) benzamide. MS (Q1) 449.1 (M)".

Example 26 N-(4-chloro-3-(pyridin-z-yl)phenylH{thiomorpholinomeﬂlyl)henmnide

0,

4-(bromomethyl)-N-(4-chlo:o-3-(pyridin-?.—yl)phonyl)bennmido (85 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with thiomorpholine. The reaction mixture was concentrated, and the
crude residue was purifiod by reverso phase HPLC to yield N-(4-chloro-3<(pyridin-2-yl)phenyl)-4-
(thiomorpholinomethyl)benzamide. MS (Q1) 424.0 M)

Example 27 M(4-chloro-3-(pyridin—2—yl)phenyl)4-(morpholinomethynbennmide

91
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H

4-(bromomethyl)-N~(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with morpholine. The reaction mixture was concentrated, and the crude
residue was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyndm -2-yl)phenyl)-4-
(morpholinomethyl)benzamide. MS (Q1) 408.4 o'

Example 28 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4((piperidin-1-yl)methyl)benzamide

H

O

4-(bromomethy[)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with piperdine. The reaction mixture was concentrated, and the crude
residue was purified by reverse phase HPLC to yield N<{4-chloro-3-(pyridin-2-yl)phenyl)4-
((piperidin-1-yl)methyl)benzamide. MS (Q1) 406.4 M)~

Example 29 N-(4—chlom-3—(pyridin-2-yl)phyl)-4-((4-methylpipenzin—l-yl)methyl)

Sl

4-(bromomotlwl)-N-(4-ch|oro-3-(pyrldin—2—yl)phenyl)bonumide (385 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with methylpiperazine. The reaction mixture was concentrated, and the
cruds residue was purified by reverse phase HPLC to yield N-{4-chloro-3-(pyridin-2-yl)pheny!)-4-
((4-methylpiperazin-1-y))methyl) benzamide. MS (Q1) 421.3 o™ '

92
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Example 30 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)benzamide

(

Procedure G was used to couple BOC-4-(aminomethyl)benzoic acid (48 mg) with 4-chloro-3-
(pyridin-2-yDaniline (35 mg). The crude reaction mixture was treated with TFA (1 mL) containing
trace amounts of water for 1 h. The reaction mixture was concontrated to yield 4-(aminomethy[)-N-
(4-chloro-3-{pyridin-2-yl)phenyl)benzamide.

4-(aminomethyl)-N-(4-chloro-3-{pyridin-2-yl)phenyl)benzamide (80 mg) was dissolved in DMF (5
mL) and treated with AcOH (10 OL), paraformaldchyde (48 mg), and sodium
triacetoxyborohydride (125 mg) for 16 h. The reaction mixture was concentrated, and the crude
residue was dissolved in ethyl acetate and washed with 1 N sodium hydroxide, dried (MgS04) and
concentrated. The crude product was purified by reverse phase HPLC to yicld N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)benzamide. MS (Q1) 365.0 o).

Example 31 N-(4-c.hloro-3-(pyridin—2—yl)phnnyl)—3-[(z-methylpmpyl)aminosulfonyl]-

benzamide

;s

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with sec-butyl amine to
produce 3-(sec-butylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 3<(sec-butylsulfamoyl)benzoic acid with 4-chloro-3(pyridin-2-

yDailine (28 mg to  yield  AN-(4-chloro-3(pyridin-2-yDpheny)-3-12-
methylpropyDaminosulfonyl}-benzamide. MS (Q1) 444.0 o*.
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Example 32 N-(4~chloro-3-(pyridin-2-yl)phenyl)}-4-(4-morpholinylsulforryl)-benzamide
oV
o>

Procedure H was performed to couple 4-(chlorosulfonyl)benzoic acid with morpholine to produce
4-{morpholinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 4-{morpholinosulfamoyl)benzoic acid with 4-chloro-3 «{pyridin-2-

yDaniline (34 mg) to yield N«(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-morpholinylsulfonyl)-
benzamide, MS (Q1) 458.1 (M)".

Example 33 N-(4-chlnro-3-(pyridin-Z-yl)phenyl)-?;-(4-morpholinylsulfonyl)—benumide

c

Q@
T
Procedure H was performed to couple 3-(chlorosulfonylbenzoic acid with morpholine to produce
3-(morpholinosulfamoyl)benzoic acid which wes purificd by reverse phase HPLC.

Procedure G was used to couple 3-(morpholinosulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
yDeniline (25 mg) to yield N-(4-chloro-3-(pyridin-2—yl)phenyl)—3-(4—morpholinylsulfonyl)—
benzamide. MS (Q1) 458.1 (M)".

Example 34 N-(4-chlom-3-(pyridin-z-yl)phonyl)-4—[(2-hydroxyethyl):mino]sulfonyl]-
benzamide
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Procedure H was performed to couple 4-(chlorosulfonyl)benzoic acid with ethanolamine to
produce 4-(2-hydroxyethylsulfenoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 4-(2-hydroxyethylsulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yDaniline (42 mg) to yield N-(4chloro-3«(pyridin-2-yl)phenyl)-4-[(2-
hydroxyethyl)amino]sulfonyl]-benzamide. MS (Q1) 431.9 )"

Example 35  N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2-hydroxyethyl)amino]sulfonyl}-
benzamide

/.
O
. OH
Procedurs H was performed to couple 3-{chlorosulfonyl)benzoic acid with ethanolamine to
produce 3-(2-hydroxyethylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(2-hydroxyethylsulfemoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yDaniline (42 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-{(2-

hydroxyethyl)amino]sulfonyl]-benzamide. MS (Q1) 432.0 (M)".

Example 36 N-(4-chloro-3-(pyridin-2-y)phenyl)-3-(4-morpholinylsulfonyi)-benzamide

95
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Procedure H was performed to couple 3-{chlorosulfonyl)benzoic acid with piperazine to produce
3-(N-methylpiperazinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 3-(N-methylpiperazinosulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yl)aniline (50 mg) to yield N-(4-chloro-3<(pyridin-2-yl)phenyl)-3(4-
morpholimylsulfonyl)-benzamide. MS (Q1) 471.0 (M)".

Example37  2~chloro-N-{4-chloro-3-(pyridin-2-y})phenyl)-4-(msthylsulfonyl)benzamide

Procedure G was used to couple 4-chloro-3-(pyridin-2-ylaniline (50 mg) and 2-chloro-4-
methylsulfonylbenzoic acid to produce 2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonyl)benzamide. MS (Q1) 421.0 (M)*. The product was then dissolved In 1 N HC!
solution followed by freebasing with 0.6 N NaOH solution (pH to 11). The resulting precipitate was
fitered and vacuum-dry.

Procedure D may also be used to couple 4-chloro-3-(pyridin-2-yl)aniline and 2-chloro4-
(methylsulfonyD)benzoyl chloride to produce 2-chloro-N-(4-chloro-3-{pyridin-2-yl)phenyl)-4-
(methylsulfonyl)benzamide which is collected by suction filtration and the HCI salt is washed with
E4O (or alternatively with MTBE). ‘This material is freebased using EtOAc/aq NaHCO; and the
organics are dried and concentrated to the solid freebase. This material is then crystallized from
acetone:EtOAc (80:20, approx 10mL/g) which is then finally recrystallized from hot slurry of
iPrOAc. 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phmyl)-4-(meﬂ1ylsulfonyl)bennmide HCI zalt may
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also be dissolved in distilled water followed by freobasing with 0.5 N NaOHH solution (pH to 11)
and filtering and vacuum drying the precipitate.

5 Example 38 N-(4-chloro-3-(pyridin-2-y[)phenyl)-6-(1 H-1,2,4-trinzol-1-yDpyridine-3-

carboxamide
, E

H
4

_ ;

.Proudm G was used to couple 4-chloro-3-(pyridin-2-yDaniline (40 mg) and 6<(1H-1,2,4-triazol-
10 1l-yl)pyridine-3-carboxylic acid to produce N-(4-chloro-3-(pyridin-2-y)phenyl)-6-(1 H-1,2,4-triazol-
1-yDpyridine-3-carboxamide. MS (Q1) 377.0 (M)".

Example 39 N-(4-chlom-3-(pyridin-z-yl)phenylH-[(dimethylamino)sulfonyl]—benwnido

N\ /

L

=0

15 —N\

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 4-
[(dimethylamino)sulfonyl]benzoic acid to produce "N-(4-chloro-3-(pyridin-2-yDphenyl)-4-
[(dimethylamino)sulforyI]-benzamide. MS (Q1) 416.0 om)*.

20

Example 40 N-(4-chloro-3-(pyridin-z-yI)phenyI)-S-(meﬂtylsulfonyl)thiophene-z-urboxmide

(I
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Procedure G was used to couple d4-chloro-3{pyridin-2-yl)aniline (40 mg) and 5-
(methylsulfony[)thiophene-2-carboxylic acid to produce N-{4-chloro-3-(pyridin-2-yl)phenyl)-5-
(methylsulfonyl)thiophene-2-carboxamide. MS (Q1) 393.0 .

Example 41 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(aminosulfonyl)-benzamide

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (30 mg) and 4
carboxybenzenesulfonamide to produce N-(4-chloro-3<(pyridin-2-yl)phenyl)-4-(aminosulfonyl)-
benzamide. MS (Q1) 388.0 (M)".

Example 42 2,6-dichloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamido

g

H

Procedure G was used to couple 4-chloro-3-(pyridin-2-ylaniline (50 mg) and 2,6-dichloronicotinic
acid to produce 2,6-dichloro-N-(4-chloro-3-(pyridin-2-yl)phenyD)pyridine-3 -carboxamide. MS (Q1)
378.1 (M)".

Example 43 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

98

(12
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Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 2-chlorobenzoic acid
5 to produce 2~chloro-N-(4-chloro-3<(pyridin-2-yDphenyl)benzamide. MS (Q1) 343.1 o).

Example 44 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-fluoropyridine-3-carboxamide

VA

10
Procedure G was used to couple 4-chloro-3(pyridin-2-ylaniline (50 mg) and 2-fluoronicotinic
acid to produce N-(4-chloro-3(pyridin-2-yl)phenyl)-2-fluoropyridine-3-carboxamide. MS (QI)
328.1 (\M)*.

15 Example 45 N—(4-chloro—3-(pyridin—!-yl)phenyl)—J-methylthiophene-Z—clrboxunide

Procedure G was used to couple 4<chloro-3-(pyridin-2-ylaniline (50 mg) and 3-methyl-2-
20 thiophenecarboxylic acid to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-methylthiophene-2-
carboxamide. MS (Q1) 329.0 (M)".

BExample 46 2-chloro-N-{4-chloro-3-(pyridin-2-yl)pheny1)-5(methylsulfonyl)benzamide

13
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Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline ead 2~chloro-5-
(methanesulfonyDbenzoic acid to produce 2-chloro-N-(4-chloro-3-{pyridin-2-yl)phenyl)-5-
(methylsulfonyl)benzamide. MS (Q1) 420.95 ).

Example 47 N-(4-chloro-3-(pyridin-2-yl)phenyl)—3-(methylsulfonyl)benumide

ol

=0
Me

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline and 3-(methanesulfonyl)benzoic
acid to produce N-_(4-chloro—3-(pyridin-z-yl)phenyl)-3-(methylsulfonyl)benmmide. MS (Ql) 387.2

™"

Example 48 2-lmino-N-(4-chloro-3-(pyridin-z-yl)phenyl)pyﬁdine-:!-carboxmﬁde

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 2-aminonicotinic
acid to produce 2-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine—3-carboxamido. MS (QI)
3252 (M)".

Example 49 N—(4-ohloro-3-(pyridin-z-yl)phenyl)-ll-mcthoxybenmnide
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Procedure G was used to couple 4-chloro-3(pyridin-2-yDaniline and 4-methoxylbenzoic acid to
produce N-(4-chloro-3-(pyridin-2-yl)phony|)-4-meﬂloxybummide. MS (Q1) 341.2 (M)".

Example 50 N—benzyl-S-chlorH—(pyﬁdin—Z-yl)thiaml—l—nmhe

c

cm%

A solution of 2-(Bromoacety!)pyridine hydrobromide (100 mg, 0.36 mmol) in ethanol (2 mL) was
treated with 1-benzyl-2-thioures (90 mg, 0.54 mmol). The resulting yellow solution was
concentrated, and the crude residue was purified on reverse phese HPLC to produce N-benzyl-4-
(pyridin-2-yl)thiazol-2-amine.

A solution of N-benzy!-4-(pyridin-2-yl)thiazol-2-amine (60 mg, 0.23 mmol) in DMF (2 mL) was
cooled to 0 °C and treated with N-chlorosuccinimide (33 mg, 0.25 mmol), and the reaction mixture
was allowed to warm to room tempersture. The solvent was cvaporated, and the product was
purified on reverse phase HPLC to produce N-benzyl-S-chloro-4-(pyridin-2-y[)thiazol-2-amine. MS
(Q1) 3022 (M)". '

Example 51  4-chloro-N-(3 ,5-dimethoxyphenyl)-3-(pyridin-2-y))benzamide

101
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A solution of 3-bromo-4-chlorobenzoic acid (250 mg, 1.1 mmol) in DMF (2 mL) was treated with
PyBop (550 mg, 1.1 mmol) and DIPEA (370 uL, 2.1 mmol). After stirring the reaction mixture for
5 min. 3,5-dimethoxy analine (105 mg, 0.69 mmol) was added and the reaction was stirred for 16
h. The reaction mixture was diluted with ethyl acetate and washed with 0.1 N HCI, 0.1 N sodium
hydroxide and Brine, successively. The organic layer was dried (MgSOy) and concentrated, and
crude 3-bromo-4-chloro-N<(3,5-dimethoxyphenyl)benzamide was used without further purification.

3-bromo-4-chloro-N-(3,5-dimethoxyphenyl)benzamide was dissolved in 05 M 2-
pyridylzincbromide (2.5 mL) and treated with Pd(PPh)y)s (20 mg, 0.02 mmol). The reaction
mixture was heatod to 155° C in a sealed tube for 20 min. in & microwave reactor. The resultant
solution was diluted with Ethyl acetatc and washed with 0.1 N sodium hydroxide and then brins.
The organic layer was dried (MgSO,) and concentrated, and the crude residue was partially
purified by silica gel chromatography. Pure 4-chloro-N=(3,5-dimethoxyphenyl)-3-(pyridin-2-
yl)benzamide was obtained by  second purification on reverse phase HPLC. MS (Q1) 369.1 o'

Example 52 N-(3-(3,5-bis(trifluoromethyl)phenyDpropyl)-4-chloro-3-(pyridin-2-
yl)benzenamine

A solution of 3,5-bis(n-iﬂuommethyl)hydroéinmmie acid (1.0 g, 3.5 mmol) and TEA (0.46 g, 4.5
mmol) in THF (16 mL) was cooled to —40°C (cthanol-water/dry ice bath). To this mixture was
dropwise added isobuty! chloroformate (0.56 g, 4.1 mmol) and stirring was continued for another
1.5 hours while the temperature of the cooling bath was maintained between —40 °C and -20 °C.
Solid NaBH, (0.53 g, 14 mmol) was added, followed by H,O (1.3 mL). The cloudy mixture was
gtirred overnight while warming to room temperature. After concentrating in vacuo, the residue
was partitioned between ethyl acetate and water. The aqueous layer was acidified to pH 1 with
37% HCI and extracted with ethyl acetate. The combined organic layers were washed sequentially
with saturated NaHCO;, and brine, then dried (MgSO,) and concentrated. The resulting oil was
purified by flash silica gel chromatography (6:4 ethyl ether-hexane) to yield 3-[3'.5-
bis(trifluoromethyl)phonyl]-1-propancl.

102
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3-3',5"-bis(trifluoromethyl)phenyl]-1-propanol (0.88 g, 3.2 mmol) and CBr, (1.3 g, 4.0 mmol) ' ) ?—
wore dissolved in CH;Clz (5 mlL) and cooled to 0°C. Triphenylphosphine (1.3 g, 4.8 mmol) was

added in three portions over 0.5 h. The mixture was stirred at 0 °C for 10 min., then diluted with

pentane (30 mL) and sat. NaHCO; (30 mL). The aqueous layer was separated and washed with

othyl cther, and the combined organic layers were dried (MgSO,) end concentrated. The residue

was purified by silica gol flash chromatography (99:1 ethyl ether-hexane) to yield 0.8 g, (74%) of

the 3-[3',5’-bis(trifluoromethyl)phenyl]-1-bromopropane.

4-chloro-3-(2'-pyridyl)aniline (10 mg 0.05 mmol), 3-[3",5-bis(trifluoromethylphenyl]-1-
bromopropane (34 mg, 0.1 mmol) and K,CO; (14 mg, 0.1 mmol) in DMF (1 mL) was stirred at
100°C overnight. The reaction mixturs was acidified with IN HCI (aq.) and extracted with ethyl
acetats. The combined organic layers were washed with brine, dried (MgSO,) and concentrated.
The ocrude was purified by preparative HPLC to yield N-(3-(3,5-
bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-yl)benzenamine.

Examplo 53  N-(4-chloro-3-(5-{triflucromethyl)pyridin-2-yl)pheny})-2-methyl-6-
(triflucromethyl)nicotinamide

—Q

N-{4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (~ 0.5 mmol) was used in Procedurs A with S-trifluoromethyl-2-
bromopyridine (113 mg, 0.5 mmol). Purified by silica gol chromatography (5-50% ethyl
acetate/hexanes) to yield N-(4-chloro-3-(5-{triflucromethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(triflucromethyl)nicotinamide as a white fosm: TLC R,= 0.30 (15% ethyl acetate/hoxanes); MS
(Q1) 460 (V)"

A

Example 54 N-(4-chloro-3-(5{trifluoromethy!)pyridin-2-yl)phenyl)-4-
(methylsulfonyl)benzamide
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N-(4-chloro-3-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)pheny!)-4-(methylsul fonyl)benzamide
(~ 1.0 mmol) was used in Procedure A with 5-triflucromethyl-2-bromopyridine (226 mg, | mmol).
Purified by silica gel chromatography (0-10% acetone/dichloromethane) to yield N{4-chloro-3-(5-
(trifluoromethy!)pyridin-2-yl)phenyl)-4-(methylsulfonyl])benzamide as & white solid: MS (Q1) 455
™"

Example 55  N-{4-chloro-3{5-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide

Fa

S-chloropyridin-2-yl triflacromethanesulfonate (4.12 mmol) was used in Procedure I with
trimethyltin chloride to yield 5-chloro-2-(trimethylstannyl)pyridine. The crude material (~4 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (2 mmol). Purified by silica gel chromatography (0-50% ethyl
acetate/hexanc) to yiold N-(4-chloro-3(5-chloropyridin-2-yl)phenyl)-2-methyl-6-
(triflucromethyl)nicotinamido as a white solid: TLC R,= 0.48 (25% ethyl acetate/hoxancs); MS
(Q1) 427 (M)".

Example 56  N-(4-chloro-3-(6-chloropyridin-2-yl)phenyl)-2-methyl-6-
(triflucromethyDnicotinamide

104
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6-chloropyridin-2-y! trifisoromethanesulfonate (4.12 mmol) was uscd in Procedure I with
trimethyltin chloride to yield 2-chloro-6-(trimethylstannyl)pyridine. The crudo material (~4 mmol)
was used in Procedure K with N<{4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethylnicotinamide (2 mmol). Purified by silica gel chromatography (5-45% ethyl
acotate/hexane) to yield N-(4-chloro-3-(6-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyDnicotinamide as a white solid; TLC R,= 0.45 (25% ethy! acetate/hexanes); MS
(Q1) 426 (M)".

Example 57 N-(4-chloro-3-(5-hydroxypyridin-Z-yl)phenyl)-Z—methyl—G—
(u'iﬂuoromethyl)nicotinamide'

. Fa
3{triisopropylsilyloxy)pyridine (2.66 mmotl) was used in Procedure J with hexamethyldistannane
to yield S-(triisopropylsilyloxy)-?.-(trimethylstmnyl)pyridine. The crude material (~0.55 mmol)
was used in Procedure K with N-(4-chioro-3-iodopheny!)-2-methyl-6-
(trifluoromethyl)nicotinamide (0.17 mmol). Purified by silica gel chromatography (0-40% ethy!
acotate/hexane) to yield N-(4-chIoro-3-(5-(triisopropylsilyloxy)pyridin-z-yl)phenyl)-z-mcﬂ\yl-&
(triftuoromethyl)nicotinamide as a yellow oil. N<(4-chloro-3-(5-(trilsopropylsilyloxy)pyridin-2-
yl)phenyl)-z-mﬂlyl{-(u-iﬂuoromethyl)nicoﬁnamido (1 mmol) was treated with TBAF (2 mL, 1 M
in THF) in THF (1 mL) at 23 °C for thirty minutes, concentrated, redissolved in ethyl acetate,
washed with brine, dried (MgSO,), and concentrated. The crude solid was purified by silica gel
chromatography (0-10 % isopropanol/dichloromethanc) to yield N-(4-chloro-3-(5-hydroxypyridin-
2-yI)phenyl)-Z-methyl-G-(triﬂuoromethyl)nicotinunide as a white solid: TLC Ry= 0.59 (10% cthyl
acetata/hexanes); MS (Q1) 408 (M)".

Example 58 N-(4-chloro-3-(S-metlioxypyridin-Z—yl)phenyl)-Z-methyl—G—
(trifluoromethyDnicotinamide
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3
N-(4-chloro-3-(5-hydroxypyridin-2-yDphenyl)-2-methy}-6-(triflucromethyl)nicotinamide (0.12
mmol) was used in Procedure L with oxcess jodomethane. Purified by silica gel chromatography
(0-100% cthyl acetate/hexane) to yield N-(4-chloro-3-(5-methoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyDnicotinamide as a white solid: TLC R, = 0.57 (50% cthy! acetate/hexancs); MS
(Q1) 423(M)".

Example 59  N~(4-chloro-3-(5-ethoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyDnicotinamide
cl
o
H
7 W

Fs
N—(4-chloro-3-(5-hydroxypyridin-z-yl)phenyl)—z-melhyl-6-(triﬂuoromethyl)nicotimmide (0.05
mmol) was used in Procedure L with excess iodoethanc. Purified by silica gel chromatography (0-
100% ethyl acetate/hexanc) to yield N-(4-chloro-3-(5-cthoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifiucromethy)nicotinamide s & whito solid: TLC Ry = 0.64 (50% ethyl acetate/hexanes); MS
(Q1) 436 (M)".

Example 60  N-{4-chloro-3-{5-(2,2,2-trifluoroethoxy)pyridin-2-yl)phenyl)-2-methyl-6-
(trifuoromethyl)nicotinamide
cl

O
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N-(4-chloro-3-(5-hydroxypyridin-i-'yl)phenyl)—!-melhyI-G-(triﬂuoromothyl)nicotinamido (0.12
mmol) was used in Procedurs L with cxcess trifluoroethy! iodide. Purified by silica gel
chromatography (0-40%  ethyl acetate/hexane) to yield  N-{(4-chloro-3-(5-(2,2,2-
trifluoroethoxy)pyridin-2-yl)phenyl)-2-methyl-6(trifluoromethylnicotinamide as a white solid:
TLC Ry=0.64 (40% ethyl acetate/haxanes); MS (Q1) 490 (M)".

Example 61  N-(4-chloro-3-(4-ethylpyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide

C
HN

F3
N-(4-chloro-3-(4,4,5,5-tatmmethyl—1.3.2-dioxnborolan-2—yl)phenyl)—2—mnthyl—6—
(trifluoromethyl)nicotinamide (~ 1 mmol) was used in Procedure A with 4-ethyl-2-bromopyridine
(1 mmol). Purified by silica gel chromatography (0-60% ethyl acetato/hexanes) to yield N-(4-
chloro-3-(4—ethylpyridin-2—yl}phenyl)-z-methyl-ﬁ-(h-iﬂuoromethyl)nicoﬁmmide as a tan solid: MS
Q1) 419 (M)

Bxample 62 N<(4-chloro-3-(5-fluoropyridin-2-yDphenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
C:
F

H

F3

N-(4-chloro-3-(4,4, 5 ,S-tetramethyl-1 J.z-d:oxlborolm-z-yl)phenyl)-z-methyl-
(mﬂumomthyl)mcotmumde (~1 mmol) was used in Procedure A with 5-fluoro-2-bromopyridine
(1 mmol). Purified by silica gel chromatography (5-45% othyl acetate/hexanes) to yield N-(4-
chloro-3-(5-fluoropyridin-2-y)phenyl)-2-methyl-6-(trifluoromethyDnicotinamide as a tan solid:
MS (Q1) 409 (M)".

107
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Example 63 N-(4-chloro-3-(5-phunylpyﬁdin-z-yl)phenyl)-z-methyl-6-(triﬂuoromethyl)—

nicotinamide

HN
N

Fs

5-pbenylpyridin-2-yl triflucromethanesulfonate (1.5 mmol) was used in Procedure J with
trimethyltin chloride to yield 5-phenyl-2-(trimethylstannyD)pyridine. The crude material (~1.25
mmol) was used in Procedure K with N-+(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyDnicotinamide (1 mmol).  Purified by silica gel chromatography (1%
acetone/methylene chloride) to yield N<{4-chloro-3-(5-phenylpyridin-2-yl)phenyl)-2-methyl-6-
(triflucromethy[)nicotinamideas a tan solid: TLC R,= 0.15 (1% acetone/methylene chloride); MS
(Q1) 467 (M)".

Example 64 (S)—N—(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3—meu1ylpiperazin-l-yl)nicotinnmide

Procedure F was porformed using N-(4-chloro—3-(pyridin-l—yl)phenyl)—G—chloro-}carhomido (50
mg) and 75 mg of (S)-2-methylpiperazine in 0.75 mL of butanol at 160°C for 60 min. Purification
by roverse phase HPLC yielded (&-N—(4-chloro-3-(pyridin-2—yl)phenyl)—6—(3-methylpipenzin-l-
yDnicotinamide. MS (Q1) 408 o

Example 65 (R)-N—(4-chloro-3-(pyridin-z-yl)phenyl)-ﬁ-(:l-methylpipenzin-l-yl)nicotinunide

108
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Procedure F was performed using N-{4-chloro-3-(pyridin-2-yl)phenayl)-6-chloro-3-carboxamide (50
mg) and 75 mg of (R)-2-methylpiperazine in 0.75 mL of butanol at 160°C for 60 min., Purification
by reverse phase HPLC yiel&ed (R)-N-(4-chloro-3-(pyridin-z-yl)phenyl)-6-(3-meﬂ|ylpiperuin-l-
yDnicotinamide. MS (Q1) 408 o).

' oo A. 0 ~. .

i

Example 66 N—(4-chloro—3-(pyridin—?.-yl)phenyl)-ﬁ-((BS,SR)—S,S-dimethylpipernzin-l-

yDnicotinamide
aQ

HN

Procedure F was performed using N-(4-chloru—3-(pyﬁdh-Z—yl)phonyl)—G—ehloro—S-carboxmide (75
mg) and 114 mg of 2,6-dimethylpiperazine in 1 mL of butanol at 160°C for 60 min. Purification
by reverss phase HPLC yielded N<{(4-chloro-3«(pyridin-2-yl)phenyl)-6((35,5R)-3,5-
dimethylpiperazin-1-ylnicotinamide. MS (Q1) 422.1 oMy

v -

Example 67 N'-(4-eh1om-3-(pyridin-z-y’l)phenyn-n‘-(pyridin-s-yl)mphmalamide
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320 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled to 400 mg of 4-(methoxycarbonyl)benzoic
acid via Procedure G to give methyl 4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoate. 4-(4-
chloro-3<(pyridin-2-yI)phenylcarbamoyl)benzoate was then hydrolyzed via Prodedure M to give
550 mg of 4-(d-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid. 50 mg of 4-(4-chloro-3-
(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to 3-aminopyridine via Procedure G.
The organic layer was cvaporated to drynoss and purified on reverse phase HPLC to yield N'-(4-
chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamide. MS (QI) 429 o).

Example 68 N'-(4-¢hloro-3-(pyridin—2-yl)phenyl)—:\f'—(6-mothoxypyridin-3-yl)terephthllunide

Cl

50 mg of 4(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-methoxy-5-
aminopyridine via Procedurs G. The product was purified on reverse phase HFLC to yiold N
ohloro-3-(pyridin-2-yl)phenyl)-N'-(6-methoxypyridin-3-yDterephthalamide. MS (Q1) 459 (M)".

Examplo 69  N'-(6-sminopyridin-3-yl)-N'{(4-chloro-3-(pyridin-2-yDphenyl)terephthalamide

110
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!NH,
50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2,5-

diaminopyridine via Procedure G. ‘The prodeut was purified oo reverse phase HPLC to yield N-
5 (6aminopyridin-3-y1)-N'-(4-chloro-3-(pyridin-2-y)phenylytorephthalamide. MS (Q1) 444 (M)".

Example 70  N'<(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(pyridin-2-ylmethyl)terephthalamide

O

50 mg of 4-(4-chloro-3-(pyridin-!—yl)phmylwbnmoyl)bonmic acid was coupled to 2-

(aminomethyDpyridine via Procedure G. The product was purified on reverse phase HPLC to

yield N'-(4-chloro-3-(pyridin-2-yl)pheny!)-V'{(pyridin-2-ymethyl)terephthalamide. MS (Q1) 443
15 M.

10

Examplo71  N'-(4-chloro-3-(pyridin-2-y))phenyl)-N"-isopropylterephthalamide
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50 mg of 4-(4-chloro-3-(pyridin-2-yl)phonylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-(4-

5  chloro-3-{pyridin-2-yl)pheny!)-N'-isopropylterephthalamide. MS (Q1) 394 ™m)*.

Example 72 . N'-tert-butyl-N*{4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

cl

'ﬁ‘v

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to fert-
butylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-tert-
butyl-N'-(4-chloro-3-(pyridin-2-yl)phenyltercphthalemide. MS (Q1) 408 o'

15

Example 73  N'-tert-butyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)tercphthalsmide
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67 mL of 2-chloro-1,4-dimethylbenzene and 356 g of Potassium Permanganate were refluxed in
1.5 L of Hz0 for soveral hours and monitored for disappedrance of starting material by TLC. The
Potassium Pormanganate was filtered and the reaction mixture was acidified and filtered to yield 2-
chloroterephthalic acid. 46.8 g of 2-chloroterephthalic ecid was troated with a saturated HCI gas
solution in MeOH overnight at room temperature. The reaction mixture was concentrated,
subjected to basic workup and dried to yield the dimethyl 2-chiorotersphthalate. 20 g of dimethy!
2-chloroterephthalate was cooled to 0°C in DCM and 87 mL of a IM in DCM solution of BBr; was
added dropwise over several hours. The reaction mixture was subsequently warmed to room
temperature snd  stirred until complets. Following basic workup, 2-chloro-4-
(methoxycarbonyl)benzoic acid was purified by ISCO Combi-Flash. 959 mg of 2-chloro-4-
(methoxycarbonyl)benzoic acid was coupled to 750 mg of 4-chloro-3-(pyridin-2-yDaniline vie
procedure G. 1 g of methyl 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoate was
hydrolyzed via Procedure M to givo 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid. 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
tert-butylamine via Procedure G. The product was purified on reverse phase HPLC to yield N-
tert-butyl-?.—chloro—N'-(4—chlom—3 (pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 443.2 (M)".

Example 74 2-:hloro-N-(4—chIoro—3-(pyﬁdin-2-yl)phcnyl)-4-(4-(2-hydroxyethyl)piperazine-1-

carbonyl)benzamide
Cl
a0
H 1
O\
50 mg of 3-nhloro-4-(4-chloro-3-(pyridin-z—yl)phcnylwbunoyl)bic acid was coupled to N-(2-
hydroxyethyDpiperazine via Procedure G. The product was purified on reverse phase HFLC to
yield z-chloro-N-(4-r.hloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydmxyethyl)piperaz.ine—l-

carbonyl)benzamide, MS (Q1) 499 (M)".
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Example 75 2-chloro-N-{4-chloro-3-(pyridin-2-yl)pheny!)-4-(4-methylpiperazine-1- / 2 ,3
carbonyl)benzamide

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to 1-
methylpiperazino via Procedure G. The product was purified on reverse phaso HPLC to yield 2-
uhlom-N-(thoro-:!-(pyridin-z-yl)phenyl)-4-(4—methylpipmine—l-carbonyl)benmide. MS
(Q1) 469 (M)".

10

Example 76 4-(4-acutylpiperazine-1-cubonyl)—2-ehloro-N-(4-chloro-3-(pyridin—2—
yl)phenyl)benzamide

15

50 mg of 3-chloro-4-{(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-

acetylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 4-(4-

mtylpiparuine—l-cubonyl)-Z-chloro-N—(‘l-chlom—Zi—(pyﬁdin-?.-yl)phenyl)benwnide. MS (QI)
20 497(M)

Example 77 2-chloro-N-(4-ehloro—3-(pyridin-z-yl)phenyl)-4-(4-(methyIsulfonyl)piperlzine-l-
carbonyl)benzamido
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
sulfonylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

5 chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(m=thylsulfonyl)piperazina-l-
carbonyl)benzamide. MS (Q1) 533 oy

Example 78 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyD)-4-(morpholine-4-
10  carbonyl)benzamide .

50 mg of 3-chloro-4-(d-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
15 morpholins via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-
N-(4-chloro-3-(pyridin-2-yl)phenyI)-4—(morpholim-4—carbonyl)bennmide. MS (Q1) 456 (M)".

Example 79 2-chloro-N-{4-chloro-3-(pyridin-2-yD)pheny[)-4-(3,5-dimethylpiperazine-1-
20 carbonyl)benzamide
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2,6
dimethylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

5 ch!oro-N-(4-ohloro—3—(pyridin—2-yl)phunyl)—4—(3,S-dimethylpipenz.ine-l—urbonyl)bmumido_. MS
(Q1) 483 (M)*.

Example 80  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(pyridin-3-
10  ylmethylterephthalamide

cl

HN 1

O

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-z-yl)phenylwbamoyl)benzoic acid was coupled to 3-

1S (aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
yiold 2-chloro-N'-(4-chlom—3-(pyridin—2—yl)phonyl)—N‘-(pyridin—3-ylmeﬂlyl)terephﬂinlmide. MS
(Q1) 477 M)".

20  Example 81 2-chloro-N'-{4-chloro-3-(pyridin-2-yf)phenyl)-N*-(pyridin-2-
yimethyl)terephthalamide
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenyloarbamoylbenzoic acid was coupled to 2-
(aminomethyl)pyridine via Procedurs G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-ylphenyl)-N*(pyridin-2-ylmethyltercphthalamide. MS
QL) 4717 (M)*.

Example 82 2-chloro-N'-(4-chlom-3-(pyridin-2-yl)phenyI)-N'-(pyridin-4—yl)terephﬂulamide

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-
aminopyridine via Proceduro G. The product was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3 (pyridin-2-yDphenyl)-N'-(pyridin-4-yDterephthalamide. MS (Ql) 463 o).

Example 83 2—chlom-N'-(4—chloro—3-(pyridin-z-yl)phenyl)-l\l‘-(pyﬁdin-3-yl)tarophthlllmide

117
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50 mg of 3-chloro-4-(4-chloro-3(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
aminopyridine via Procedure G. The product wes purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-{pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamids. MS (Q1) 463 (M)".

Example 84  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4«(thiomorpholine-4-
carbonyl)benzamide (S-oxidized thiomorpholine)

100 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to
thiomorpholine via Procedure G. Crude 2-chloro-N-(4-chloro-3-(pyridin-2-y)phenyl)-4-
(thiomorpholine-4-carbonyl)benzamide was reacted via Procedure R to oxidize the thiomorpholine
sulfur and purified via reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-
4-(thiomorpholine-4-carbonyl)benzamide (in which the thiomorpholline sulfur is oxidized to SO,).

" MS(Q1) 504 (M)".

Example 85  2-chloro-N-{4-chloro-3(pyridin-2-yl)pheny!)-4-(thiazolidine-3-
carbony!)benzamide (S-oxidized thiazolidine)
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100 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phonylcarbamoyl)benzoic acid was coupled to ,_s 3
thiazolidine via Procedure G. Crude 2-chloro-N-{4-chloro-3-(pyridin-2-yl)phcnyl)-4-(thiazolidine-
3-carbonyl)benzamide was reacted via Procedure R and purified via reverse phase HPLC to yield
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4~(thiazolidine-3-carbonyl)benzamide (in which the
thiazolidine sulfur is oxidized to SO;). MS (Q1) 490 (M)".

Example 86  2-chloro-N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N'{(1-methyi-15-pyrazol-S-
yDterephthalamide

HN |
oy
4]

50 mg of 3-chloro-4-(4-chloro-3(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 5-
amino-1-methylpyrazole via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-{pyridin-2-yl)pheny1)-N*-(1-methyl-1H-pyrazol-5-
yDterephthalamids. MS (Q1) 466 (M)".

Example 87 2-chloro-N'-(4-chloro-3—(pyridin—2-yl)phenyl)-N‘-(isoxml-S-yl)terephthnlmlide

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 5-
aminoisoxazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'~{4-chloro-3-{pyridin-2-yDphenyl)-N*-(isoxazol-5-ylterephthalamide. MS (Ql) 463
™).

119



WO 2006/028958 PCT/US2005/031284 /ﬁ%
134

Example 88 2-chloro-N'-{d-chloro-3<(pyridin-2-yDphenyl)-N'-(4,5-dihydrothiazol-2-
yDterephthalamide

50 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
amino-4,5-dihydrothiazole via Procedure G. The product was purificd on reverse phase HPLC to

10 yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N‘-(4,5-dihydrothiazol-2-yl)tercphthalamide.
MS (Q1) 471 (M)*.

Example 89  2-chloro-N'{4-chloro-3-{(pyridin-2-ylphenyl)-N'-(1 H-imidazo}-2-
15 yDterephthalamide

N\ ]
hz-I_NH

50 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-

20  aminoimidazole via Procedure G. The product was purified on reversc phase HPLC to yield 2-
chIoro-N'-(4-chloro-3-(pyﬁdin-?.-yl)phenyl)—]\f'—(lH—imidaml-z-yl)terephﬂnlamide. MS (Q1) 452
",

25 Example90 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny])}-N'-(4H-1,2,4-trinzol4-
yDterephthalamide
120
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-
s  amino-1,2,4-triazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
ehloro-N'-(4-chloro—3-(pyridin-?.—yl)phenyl)-N'-@H—l,2,4-triazol-4-yl)tcrcphthnlnmide. MS (Q1)

453 (M)".

10  Example 91 2-ch!oro-N'-(4-chloro-3-(pyrid.in-z-yl)phonyl)-N'-(thiml—Z—yl)huphtha.llmide

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
15  aminothiazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chlom-N'-(4-chIoro-3-(pyridin-z-yl)phenyl)-N'-(thinml—Z—yl)temphthnlamide. MS (Q1) 469 (M)".

Example92  2-chloro-N'-(4-chloro-3(pyridin-2-ylphenyl)-N*-(1H-1,2,4-triazol-5-
20 yDterephthalamide
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
amino-1,2,4-triazole via Procodure G. The product was purified on roverse phase HPLC to yield 2-

5 chloro-N'-(4-chloro-3-(pyridin-2-yDphenyl)-N'-(1H-1,2,¢-triazol-5-ylterephthalamide. MS (Ql)
453 (M)*.

Example 93 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-
10 carbonyl)benzamide

50 mg of 3.chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
thiazoline via Procedure G. The product was purified on reverse phase HPLC to yield 2-chioro-N-
15 (4-chloro-3-(pyridin-?.—yl)phenyl)-4—(ﬂximIidine-3-cubonyl)bennmide. MS (QI) 459 (M)".

Example 94 2-chloro-N'-(4—chloro-3-(pyridin-z-yl)phenyl)-N'-(ll.S-dihydroouml-z-
yl)terephthalamido
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
amino-4,5-dihydrooxazole via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-{pyridin-2-yl)phenyl)}-N'<4,5-dihydrooxazol-2-yl)terephthalamids.
MS (Q1) 456 (M)".

Example 95 2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidine-1-

carbonyl)benzamido

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
1,4,5,6-tetrahydropyrimidine via Procedure G, The product was purified on reverso phase HPLC
to yield 2-chloro-N-{4-chloro-3{pyridin-2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidine-1-
carbonyl)benzamide. MS (Q1) 454 (M)".

Example 96 2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-oxopiperazine-1-
carbonyl)benzamide

{ Idﬂ

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
oxopiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

123
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chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-oxopiperazino-1-carbonyl)benzamide. MS (Ql) |3 3
470 M)

Example 97  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N¥*-methoxyterephthalamide

cl

aq

Hi |

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methylhydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-methoxyterephthalamide. MS
(Q1) 417 (M)™.

Example 98"  2-chloro-N'-(4-chloro-3-(pyridin-2-yD)pheny!)-N"-hydroxyterephthalamide

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to
hydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC
to yield 2-chloro-N'-(4-chloro-3-(pyridin-z-yl)phenyl)-N'-hydroxyterephthalnmide. MS (Ql) 403
)",

Example 99  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyrrolidine-1-carbonyl)benzamide
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75 mg of 3-chloro-4-(4-chloro-3(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
pyrolidine via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyrrolidine-1-carbonyl)benzamide. MS (Q1) 441 (M)*.

Example 100 N-(4-chloro-3-(pyridin-z-yl)phenylH{ethylsulfonylmethyl)benmnide

o2v,

HN

ﬁ'(’i

Ethanesulfony! chloride was reduced to sodium ethanesulfinate according to the procedure in J.
Med. Chem. 1989, vol. 32, no. 11, p2436. Briefly, 2.5 ml of ethanesulfony] chioride was added
dropwise to a solution of 3.67 g of sodium carbonate and 5.51 g of sodium sulfate in 13 mL of
water. After completion of the reaction the water was evaporated and the solids were suspended in
cthanol and heated to 80° C for 1 h prior to filtering tho solids. The filtrate was then evaporated to
give 2.5 grams of tho sodium ethanesulfinate. 293 mg of the sodium ethansulfinate was combined
with 230 mg of methyl (4-bromoethyl)benzoate in 2 mL of DMF and heated to 120 C for 5 min in
a microwave reactor. The reaction was then extracted with Ethyl Acetate and Brine to give 250
mg of methyl 4-(cthylsnlfonylmethyl)benzoate after evaporation of the organic layer. 200 mg of
methyl 4-(ethylsulfonylmethyl)benzoate was hydrolyzed via Procedure M to give 119 mg of 4-
(cthylsulfonylmethy])benzoic acid.

50 mg of 4-(cthylsulfonylmethyI)benzoic acid was coupled with 67mg of 4-chloro-3-
(pyridin-2-yDaniline via Procedure G. This product was recrystallized from methanol to yield N-
(4—chloro-3-(pyridin-2—yl)phonyl)-Hethylsulfonylmeﬂmyl)be:mmide. MS (Q1) 415 (M)*.
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Bxample 101  N<(4-chloro-3-(pyridin-2-yl)phenyl)4-( isopropylsulfonylmethyl)benzamide

Q.

N-(4chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonylmethyl)benzamide was prepared using
tho same procedure as N-(4-chloro-3-(pyridin-2-y])phenyl)-4-(ethylsul fonylmethyl)benzamide
except propane-2-sulfonyl chloride was substituted for ethanesulfonyl chloride. The product was
puified on reverse phase HPLC to yield N{(4-chloro-3-(pyridin-2-yl)phenyl)}4-

10
(isopropylsulfonyimethy)benzamide. MS (Q1) 429 (M)".

Example 102 2-chloro-N'-(4-chloro-3-(pyridin-z-yl)phenyl)-N‘-cthyltemphthalunide

a

H

15

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to
ethylamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-

20  N'-(4-chloro-3-{pyridin-2-yl)phenyl)-N'-ethylterephthalamide. MS (Q1) 415 (M)".

Example 103 ()-2-chloro-N'-(4-chloro-3-(pyridin-2-yi)phenyl)-N*-((tetrahydrofuran-2-
yl)methyDtercphthalamide
25
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75 mg of 3-chloro-4-(4-chloro-3<(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-
(+)-tetrahydrofurylemine via Procedure G. The product was purified on reverse phase HPLC to

5 yield (8)-2-chloro-N"-(4-chloro-3-(pyridin-2-yl)phenyl)-N*((tetrabrydrofuran-2-
yDmethyDterephthalamide. MS (Q1) 471 o

Example 104  2-chloro-N'-(4-chloro-3-(pyridin-2-yDpheayl)-N'-(3-
10  methoxypropyl)terephthalamide

Pal

H }

NH

T

75 mg'of 3-chloro-4-{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-

15  methoxypropylamine via Procedure G. The product was purified on roverse phase HPLC to yield
2-chloro-N'<(4-chloro-3-(pyridin-2-yD)phenyl)-N'-(3-methoxypropytercphthalamide. MS (QL)
459 (M)".

20 Example 105 2-chloro-N'-(4-chloro-3-(pyridin-2-yDphenyl)}-N*-(3-
hydroxypropyl)terephthalamide
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75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
bydroxypropylamine via Procedure G. The product was purified on reverse phase HPLC to yield

s  2-chloro-N'<{4-chloro-3-(pyridin-2-yl)phenyl)-N*-(3-hydroxypropyl)terephthalamide. MS (QI) .
445 (M)*,

Exampls 106 (S)-Z-chloro-N'-(4~chlom-3-(pyridin-2-3-rl)phenyl)-N‘-(1-hydroxypmpm—2-
10 yDterephthalamide

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-2-

15 amino-1-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-
2-chloro-N'-(4-chloro—3-(pyridin-2-yl)phenyl)-N'-(l-hydroxypropan-z-yl)terephthnlnmido. MS
(Q1) 445 (M)".

20 Example 107 (.S‘)-Z-chlom-N'-@-c.hloro—S-(pyﬁdin—Z—yl)phenyl)—N‘-(l-meﬂloxypropan—?.—
yDterephthalamide
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75 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-1-
methoxy-2-propylamine via Procedure G. The product was purified on reverse phaso HPLC to
yield (.S')-2-chloro—N'-(4-chloro-3-(py:idin-2-yl)phonyl)—N'-(l-methoxypropm-z-

yDterephthalamide. MS (Q1) 459 (M)".

Example 108 N'-(3(1H-imidazol-1-yI)propyl)-2~chloro-N'-(4-chloro-3-(pyridin-2-
yl)phenyl)terephthalamide

q

75 mg of 3-chloro-4-(4-chloro-3 -{pyridin-2-ylphenylcarbamoyl)benzoic acid was coupled to 1-(3-
aminopropyl)imidazole via Procedure G. The product was purified on reverse phase HPLC to
yield N'-(3-(1H-imidml—1-yl)propyl)-2-chloro—N'-(4-chloro-3-(pyridin—2—

yDphenylterephthalamide. MS (Q1) 495 (M)".

Example 109 M—(Z-(lH-imidl-4-yl)eﬂ1yl)—2—chlom—N'—(4—chloro—3-(pylidin-z-
yl)phenyDterephthalamide
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75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to
hystamine via Procedure G. The product was purified on reverse phase HPLC to yield M-(2-(15-
5 imidazol-4-ylethyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyljterephthalamide. MS (Ql1) 481

(1

Example 110 2-chlom-N'-(4-chlom—3-(pyridin-z-yl)phenyl)-N'-muthylterephthnlnmide
10

N\

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
methylamine hydrochloride via Procedure G. The product was purified on reverss phase HPLC to
15 yield 2-chlom-N'-(4-chloro-3-(pyﬁdin-2-yl)phyl)-N‘-methylterephthnhmide. MS (Ql) 401

o'

Example 111 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N',N'-diethylterephthalamide
20
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75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
diethylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC to

5 yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N',N*-diethylterephthalamide. MS (Ql) 443
m)‘i

Example 112 (5)-2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phemryl)-N4-(2-hydroxypropyl)-
10 terephthalamide

ol

2.
O

HN Cl

NH OH
o

75 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yD)phenylcarbamoyl)benzoic acid was coupled to (S)-1-

15  amino-2-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-
2-chloro-N1-{4-chloro-3-(pyridin-2-yl)pheny])-N4-(2-hydroxypropy)terephthalamide. ~MS Qn
444 (M)".

20 Example 113  2-chloro-N'-(4-chioro-3-(pyridin-2-yDphenyl)-N*-(2-
methoxyethyl)terephthalamide
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75 mg of 3-chloro-4-(4-chloro-3-(pyridin-z-yl)phenylcarbamdyl)benmic acid was coupled to 2-
methoxycthanamine via Procedure G. The product was purificd on reverse phase HPLC to yield 2-

5 chloro-N'-(4-chloro-3(pyridin-2-yl)phenyl)-N'-(2-methoxyethyl)terephthalamide. MS (Ql) 444
™.

Example 114 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1-methylpiperidin-4-
10 yDterephthalamide

cl

HN ]

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-

1S  amino-1-methylpiperidine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'~(4-chloro-3-(pyridin-2-ylpheayl)-N'{(1-msthylpiperidin-4-yDterephthalamide.
MS (Q1) 483 (M)".

20 Example115 2-chloro-N'-(4-chioro-3{pyridin-2-y)phenyl)-N'-(3-
(diethylamino)propyl)torephthalamide

132



WO 2006/028958 PCT/US2005/031284 ‘I_A.é

’ /¢3

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N,N-
dietbylpropylenediamine via Procedure G. The product was purified on reverse phase HPLC to

5 yield 2-chloro-N'{(4-chloro-3-(pyridin-2-yDphenyl)-N'-(3-(diethylamino)propyl)terephthalamide.
MS (Q1) 499 (M)".

Example 116  2-chloro-N'~(4-chloro-3-(pyridin-2-yD)phenyl)-N'(2-(pyrrolidin-1-
10 yDethyl)terephthalamide

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yT)phenylcarbamoyl)benzoic acid was coupled to N-(2-
15  aminoethyl)pyrrolidine via Procedure G. The product was purified on reverso phase HPLC to
yield z-nhloro-N'-(4-chloro-3-(pyridin-Z-yl)phenyl)-N‘-(z-(pyrrolidin-1-yl)ethyl)terephthlllmide.

MS (Q1) 483 (M)".

20 Example 117 N'-(4-chloro-3-(pyridin-2-yl)pheayl)}-N',V',2-trimothylterephthalamide
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In a sealed tube, 1.94 g of dimethyl 2-bromoterephthalats was dissolved in 4 mL of HMPA and
degassed with nitrogen prior to adding 1.1 mL of tetramethyl tin and 0.077 g of palladium
tetrakistriphenylphosphene. After sealing the tube, the reaction was heated to 65° C for 16 h. The
reaction was then partitioned into ethylether and water and extracted. The organic layers wers
washed with 5% ammonium hydroxide, IN HC, again with 5% ammonium hydroxide, and finally
with water. Filtration of the solvent through sodium sulfate and evaporation gave 1.44 g of crude
dimethyl 2-methyiterephthalate. 210 mg of dimethyl 2-methylterephthalate was hydrolyzed via
Procedure M to give 4-(methoxycarbonyl)-3-methylbenzoic acid. Silica gel chromatography was
performed (0% to 70% EtOAc gradient in Hoxanes) to yield 115 mg of 4-(methoxycarbonyl)-3-
methylbenzoic acid.  4-(methoxycarbonyl)-3-methylbenzoic acid was then coupled to
dimethylamine hydrochloride via Procedure G. The crude methyl 4-(dimethylcarbamoyl)-2-
methylbenzoate was then hydrolyzed via Procedure M to give 110 mg of 4-(dimethylcarbamoyf)-2-
methylbenzoic acid.  4-chloro-3{pyridin-2-yDaniline wes coupled to 110 mg of 4
(dimethylcarbamoyl)-2-methylbenzoic acid via Procedure G to yield N'-(4-chloro-3<(pyridin-2-
yDpheny[)-N',V',2-trimethylterephthalamide. MS (Q1) 394 (M)".

Examplo 118 2-chloro-N'-(4-chIoro-3-(pyridin-2-yl)phenyl)-!\f—pmpylterephthulunide
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50 mg of 3-chloro-4-(4-chloro-3-(pyndin-2-yl)phenylcarbamoyl)bonzoic acid was coupled to , H
propylamine via Procedure G The product was purified on reverse phase HPLC to yeld 2-chloro-
N'{4-chloro-3-(pyridin-2-yl)pheny!)-N*-propylterephthalamide MS (Q1) 430 (M)"

Example 119  2-chloro-N'-(4-chloro-3-(pynidin-2-yl)phenyl)-N'-(2-hydroxyethyl)terephthalamide

10 50 mg of 3-chioro-4-(4-chloro-3<(pyrnidin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
propanolamne via Proceduro G The product was purified on reverse phase HPLC to yield 2-
chlom-N'-(4-chloro-3-(pyndm—2—yl)phenyl)-N'-(2-hydroxyeﬂ1yl)terephthnlm1de MS (Ql) 428
(M)'f

15
Example 120  2-chloro-N'-(4-chloro-3-(pyndin-2-yl)phenyl)tercphthalamide

NH;

20 50 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yphenylcarbamoyl)benzoic acid was coupled to
ammonium chloride via Procedure G The product was punfied on reverso phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yT)phenyl)terephthalarmde. MS (Q1) 386 ot

25  Example 121 N<(4-chloro-3-{pyndin-2-yl)phenyl)-4-(1 H-tetrazol-1-yl)benzarmde
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Procedure G was used to couplo 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 4-(1H-tetrazol-1-
yl)benzoic acid to yield N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1 H-tetrazol-1-yl)benzamide. MS
5 (QDh4lomMm).

Example.122 _ 2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny!)-4-(4-ethylpiperezine-1-
carbonyl)benzamide

10

O

50 mg of 3-chloro-4-<{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
ethylpiperazine via Procedure G. The product was purified on roverse phase HFLC to yield 2-

15  chloro-N<{4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-cthylpiperazine-1-carbonyl)benzamide. MS (Ql)
483 (M)*.

_ Example 123 2-chloro-N-{4-chloro-3-(pyridin-2-y)phenyl)-4-(piperazine-1-carbonyl)benzamide
20
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50 mg 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to Boc-
piperazine via Procedure G. The organic layer was evaporated to dryness and treated with TFA.
After 1 h the TFA was removed and the crude was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazine-1-carbonyl)benzamide. MS (Q1) 455
™"

Examplo 124  2-chloro-N'-(4-chloro-3-(pyridin-2-yDphenyl)-N(2,2,2-

trifluoroethyl)terephthalamide
H
NH F

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2,2,2-
trifluoroethylamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
cllloro-N'-(4-chlom-3-(pyridin-z-yl)phenyl)-M-(z.z,z-triﬂuoroethyl)terophthalamide. MS (Ql)

469 (M)".

Example 125 6-(2<(1 H-imidazol-5-yD)ethylamino)-N-(4-chloro-3-(pyridin-2-
yD)phenyDnicotinamide '

137
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Procedure F was performed using N-{4-chloro-3-(pyridin-2-yl)pheny})-6-chloro-3-carboxamide (50
mg) and 100 mg of hystamine in butanol (0.5 mL). The crude reaction was purified by reverse
5 phsse HPLC to Yyield 6-(2-(1 H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-

yDphenylnicotinamide. MS (Q1) 419 (M)*.

Example 126 6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide
10

Procedure F was performed using N-{4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 0.12 mL of acetylpiperazine in butanol (0.5 mL). The crude reaction was purified by

15 reverse phase HPLC to yield 6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-
yl)phenylnicotinamide. MS (Q1) 436 (M)".

Examplo 127 6-(3-(1 H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin-2-
20 yl)phenyl)nicotinamide
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Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 125 mg of 1-(3-aminopropy)imidazole in butanol (0.5 mL). The crude reaction was

5  purified by reverse phase HPLC to yield 6-(3-(1H-imidazol-1-yl)propylamino)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)nicotinamide. MS (Q1) 433 (M)".

Example 128  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-oxopyrrolidin-1-
10 yDpropylamino)nicotinamide

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
15  mg) and 0.42 mL of 1-(3-aminopropyl)-2-pyrrolidinone in butanol (0.5 mL). The crude reaction

was purified by reverse phase HPLC to yield N-{4-chloro-3-(pyridin-2-y[)phenyl)}-6-(3-(2-

oxopyolidin-1-yl)propylamino)nicotinamide. MS (Q1) 450 (M)".

20 Example 129 N-(4-chloro-3-(pyridin-z-yl)phenyl)-6-(3-morpholinopr;:npylumino)nicotinnmido
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Procedure F was performed using N<{4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 0.14 mL of N-(3-aminopropyl)morpholine in butanol (0.5 mL). The crude reaction was
purified by reverse phase HFLC to yield A-(4-chloro-3-(pyridin-2-yl)phenyl)-6(3-
morpholinopropylamino)nicotinamide. MS (QI) 452 ™)'

Example 130  N-(4-chloro-3-(pyridin-2-yl)phenyl)benzo[d][1,2,3]thiadiazole-5-carboxamide

Q

H

Z=Z

50 mg of 4-chloro-3<(pyridin-2-yl)aniline was coupled to benzo-1,2,3-thiadiazole-5-carboxylic acid
via Procedure G. The crude product was purified via reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yD)pheny!)benzo[d][1,2,3]thiadiazole-5-carboxamide. MS (Q1) 367 o)™

Example 131 2-chloro-N'-(4—chloro-3-(pyridin-2—yl)phenyl)—N'—((IS,?.R)-Z-hydmxy-z.S-dihydm-
1H-inden-1-yl)terephthalamide
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60 mg of 3-chloro-4-(4-chloro-3{pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to

(15,2R)-1-amino-2,3-dihydro-1 H-inden-2-ol via Procedure G. The crude product was purified on
5 roverse phaso HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yf)phenyl)-N*-((1S,2K)-2-hydroxy-

2,3-dihydro-1H-inden-1-yl)terephthalamide. MS (Q1) 518.2 (M)".

Example 132 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)}-N'-((1R,2S)-2-hydroxy-2,3-dihydro-
10 1 H-inden~-1-yl)terephthalamide

60 mg of 3-chloro-4-(4-chloro-3{pyridin-2-yl)phemylcarbamoyl)benzoic acid was coupled to

(1R.25)-1-amino-2,3-dihydro-1H-inden-2-ol via Procedure G. The crude product was purified on
15 reverse phase HPLC to yield 2-chloro-N'-(4-chloro—3-(pyﬁdin-!-yl)phenyl)—N‘-((lR,?.S‘)-z-hydmxyh

2,3-dihydro-1 H-inden-1-yl)terephthalamide. MS (Q1) 518.2 (M)". '

Example 133 N'-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-ylphenyl)-N'-(2-hydroxyethyl)-
20 terephthalamide

141



10

15

W 2006/028958 PCT/US2005/031284 _[&UC

c

— AYA

HN 1

o

40 mg of 3-chloro-4-(4-chloro-3{pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
(benzylamino)ethanol via Procedure G. The crude product was purified on reverse phase HPLC to
yield N'-benzyl-2-chloro-N*-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(2-
hydroxyethyl)terephthalamide. MS (Q!) 520 (M)".

Example 134 2-chioro-N'<(4-chloro-3-{pyridin-2-yl)phenyl)-N*-methyl-N*<(pyridin-2-
yimethyl)terephthalamide
Cl

|
Yo

40 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
mothyl-1<(pyridin-2-y[)methanamine via Procedure G. The crude product was purified on reverse
phase HPLC to yield 2-chloro-N'-{4-chloro-3{pyridin-2-yl)pheny!)-N"-methyl-N*-(pyridin-2-
ylmethyl)tercphthalamide. MS (Q1) 491 (M)".

Example 135  N'-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-
methylterephthalamide
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40 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methyl-1-phenylmethanamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield N*-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-methylterephthalamide.

MS (Q1) 490.1 (M)*.

Example 136  N*-(2-aminobenzyl)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield N*<(2-aminobenzyl)-2-chloro-N'-(4-chloro-3<(pyridin-2-yl)pheny!)tercphthalamide.
MS (Q1) 491 (M)".

Example 137  N*-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

143
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60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-y!)phenylcarbamoyl)benzoic acid was coupled to
benzylamine via Procedure G. The crude product was purified on reverse phase HPLC to yield N-
5  benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny!)terephthalamide. MS (Q1) 476 o'

Example 138 (R)-2-chloro-N'-(d-chloro-3-(pyridin-2-yDphenyl)-N*-(2-hydroxy-1-
phenylethylterephthalargide
10

60 mg of 3-chloro-4-(4-chloro-3-{pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (X)-
2-amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase

1S HPLC to  yield  (R)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(2-hydroxy-1-
phenylethylterephthalamide. MS (Q1) 506 (M)".

Bxamplc 139  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methyl-1,4-diazepan-1-yl)nicotinamide
20 .
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50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)nicotinamide was reacted with 1-methyl-1,4-
diazepane via Procedure F. The reaction was evaporated to dryness and purified on reverse phase

5§ HPLC to yield N-(4-chloro-3-(pyridin-2-y!)phenyl)-6-(4-methyl-1,4-diazepan-1-yDnicotinamide.
MS (Q1) 422 (M)*.

Example 140  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1,4-diazepan-1-yl)nicotinamide
10

HN

50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide was reacted with 1,4-
diazopane via Procedure F. The reaction was evaporated to dryness and purified on reverse phase

15 HPLC to yield N~(4-chloro-3<(pyridin-2-yDphenyl)-6-(1,4-diazepan-1-yDnicotinamide. MS (Q1)
408 (M)".

Example 141  2-chloro-N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-
20 (phenylamino)ethyl)terephthalamide
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62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N'-
phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase

s HPLC to yield 2-chloro-N'-(4-chloro-3<{pyridin-2-yl)phenyl)-N-(2-
(phenylamino)ethyl)terephthalamide. MS (Q!1) 505.1 (M)*.

Example 142  (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
10 phenylethyl)terephthalamide

| /OH
Y

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-2-

15  amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase HPLC
to yield (S)-z-chloro-N'-(4-chloro-3-(py:idin-z-yl)phonyl)-}\f'-(‘z-hydroxy-l-
phenylethyDterephthalamide. MS (Q1) 506 (M)".

20 Example 143  2-chloro-N'~{4~chloro-3-(pyridin-2-yl)phenyl)-N*-(1-phenylethyl)terephthalamide
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62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
phenylethanamine via Procedure G. The crude product was purified on reverse phase HPLC to

5  yield 2-chloro-N'-(4-chloro-3<(pyridin-2-yD)phenyl)-N'-(1-phenylethylyterephthalamide. MS (Q1)
450.1 (M)*.

Exampl 144  2-chloro-N*-(4-chloro-3(pyridin-2-yl)phenyl)-N*-(4-(methylsulfonyl)benzyl)-
10 terephthalamide . : '

4
N

ONHQS%O

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (4-
15  (methylsulfonyl)phenyl)methanamine vie Procedure G. The crude product was purified on reverse

phase HPLC to yield 2-chloro-N*-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(4-

(methylsulfonyl)benzyD)terephthalamide. MS (Q1) 554 (M)".

20 Example 145 N-(3-chloro-4(4-chloro-3-(pyridin-2-yI)phenylcarbamoyl)benzyl)picolinamide
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75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-((terz-butoxycarbonylamino)methyl)-2-
chlorobenzoic acid via Procedure G to yield fert-butyl 3-chloro-4-(4-chloro-3-(pyridin-2-
yDphenylcarbamoyl)benzylcarbamate. Teri-butyl 3-chloro-4-{(4-chloro-3-(pyridin-2-
yl)phonylcnrbamoyl)bmzylur-bu.mto was subsequently treated with 4N HC| in Dioxane to remove
the Boc protecting group and form the HCI salt of 4-(aminomethyl)-2-chloro-N-(4-chloro-3-
(pyﬁdin-z-y'l)phenil)benznmide. +54 mg of the crude HC] salt of 4-(aminomethyl)-2-chloro-N-{4-
chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The
crude product was purified by reverse phase HPLC to yield N<(3-chloro-4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzyl)picolinamide. MS (Q1) 477.3 (M)".

Example 146  N-(4-(4-chloro-3{(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide

15 mg of  4-chloro-3-(pyridin-2-ylanilino was coupled to  4((rerr-
butoxycarbonylamino)methyl)benzoic acid via Procedure G to yield ters-butyl 4-(4-chloro-3-
{pyridin-2-yl)phenylcarbamoyl)bonzylcarbemate. Tert-butyl 4-(4-chloro-3-(pyridin-2-
yl)phénylcarbamoyl)benzylcarfamate was subsequently treated with 4N HCI in Dioxane to remove
the Boc protecting group and form the HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-
ylphenyDbenzamide. 50 mg of the crude HCI salt of 4(aminomethyl)-N-(4-chloro-3-(pyridin-2-
yD)phenyl)benzamide was coupled to picolinic acid via Procedure G. The crude product was
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putifio]d by rovorso phaso IIPLC  to  yiold  N-(4-(4-chloro-d{pyridin-2-
yDphenylcarbamoy!)benzyl)picolinamide. MS (Q1) 443.3 (M)".

Example 147 N'-(4-chlom—3-(pyTidin-Z-yl)phenyl)—N'—isopropylpyridine-!.s-dicarboxamido

Cl

aQ

HN

NH

)_

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to isopropylamine via Procedure G.
Crude mothy] 6-(isopropylcarbamoyf)nicotinate was hydrolyzed via Procedure M to yield 227 mg
of 6-(isopropylcarbamoyl)nicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to
6-(isopropylcarbamoylnicotinic acid via Procedure G. The crude product was purified by reverse
phase HPLC to yield MN-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-isopropylpyridine-2,5-
dicarboxamide. MS (QI) 395.1 (M)".

Example 148  N*-tert-butyl-N*-(4-chloro-3-{pyridin-2-y!)phenyl)pyridine-2,5-dicarboxamide

Cl
HN:

NH

N

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to fert-butylamine via Procedure G.
Crude methyl 6-(tert-butylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 250 mg
of 6-(tert-butylcarbamoyDnicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to
6-(tert-butylcarbamoylnicotinic acid via Procedure G. The crude product was purified by reverse

149
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phass HPLC to  yicld  AP-fert-butyl-N*<(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-
dicarboxamide. MS (Q1) 409 (M)".

Example 149 MN-(4-chloro-3-{pyridin-2-yl)phenyl)-N*~(pyridin-2-ylmethy))pyridine-2,5-
dicarboxamide

O

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to pyridin-2-ylmethanamine via
Procedure G. Crude methyl 6-(pyridin-2-ylmethylcarbamoyl)nicotinate was hydrolyzed. via
Procedure M to yield 250 mg of 6-(pyridin-2-ylmethylcarbamoyl)nicotinic acid. 60 mg of 4-
chloro-3-(pyridin-2-yDaniline wes coupled to 6<(pyridin-2-ylmethylcarbamoyl)nicotinic acid via
Procedure G. The crude product was purified by reverse phase HPLC to yield A°<(4-chloro-3-
(pyridin-2-yl)phenyl)-N*-(pyridin-2-ylmethyD)pyridine-2,5-dicarboxamide. MS (Ql) 444.1 (M)*.

Example 150  N*-benzyl-N°-{4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide
cl

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to benzylamine via Procedure G. Crudo
methyl 6-(benzylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 300 mg of 6-
(benzylcarbamoynicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 6-
(benzylcarbamoyl)nicotinic acid via Procedure G. The crude product was purified by reverso
phass HPLC to yield N*-benzyl-N’-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide.
MS (Q1) 443.1 (M)".
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Example 151  N*<(4-chloro-3(pyridin-2-yl)phenyl)-N*-(6-methoxypyridin-3-yl)pyridine-2,5-
dicarboxamide

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to 6-methoxypyridin-3-amine via
Procedwre G, Crude methyl 6-(6-methoxypyridin-3-ylcarbamoyDnicotinate was hydrolyzed via
10  Procedurs M to yield 196 mg of 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid. 60 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid
via Procedure G. The crude product was recrystallized to yield pure N°~(4-chloro-3-(pyridin-2-
yl)phenyl)-N-(6-methoxypyridin-3-y)pyridine-2,5-dicarboxamide. MS (Q1) 460 (M)".

15
Example 152  2-chloro-N"-(4-chloro-3-(pyridin-2-yl)pheny])-N'-((6-methylpyridin-2-yl)methyl)-
terephthalamide

20
2.5 nmL of Diisopropylazodicarboxylate in 1.5mL of THF was added dropwise to a solution of 250

mg of (6-methylpyridin-2-yl)methanol, 2.8g of Triphenylphosphine and 1.6 g of isoindoline-1,3-
dione in anhydrous THF at room temperature. The reaction was stirred for 2 hours and monitored
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by TLC. Upon complection, the solvent was concentrated, the crude material was extracted in / 6 é
water and Chloroform 3 times and dried over Magnesium Sulfate, The crude was purified via

ISCO Combi-Flash to yield 2-((6-methylpyridin-2-yl)methyl)isoindoline-1,3-dione. 350 mg of 2-
((6-methylpyridin-2-yl)methyl}isoindoline-1,3-dione was treated with 440 pL of Hydrazine
Monohydrate in EtOH and refluxed for several hours to yield (6-methylpyridin-2-yl)methanamine.

The crude (6-methylpyridin-2-y)methanamine was evaporated and directly coupled to 50mg of 3-

' chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid via Procedure G. The crude

product was purified on roverse phase HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-
yl)phenyl)-N*-((6-methylpyridin-2-y])methyl)terephthalamide. MS (Q1) 491.1 (M)".

Example 153  N-(4-chloro-3{(pyridin-2-yD)phenyl)}-4-((2-
hydroxypropylsulfony[)methyl)benzamide

1 g of methyl 4-(bromomethyl)benzoate was reacted with 1-mercaptopropan-2-ol via Procedure Q.
1 g of methryl 4-((2-hydroxypropylthio)methyl)benzoate was oxidized with 2g of MCPBA in DCM
at —78°C to form crude methyl 4-((2-hydroxypropylsulfonyl)methyl)benzoate. The reaction was
eveporated and purified by ISCO Combi-Flash to yield 567 mg of pure methyl 4-((2-
hydroxypropylsulfonyl)methyl)benzoate which was subscquently hydrolyzed via Procedure M to
give 328 mg of 4-((2-hydroxypropylsulfonyl)methyl)benzoic acid. 50 mg of 4-chloro-3-(pyridin-
2-yDaniline was coupled to 4-((2-hydroxypropylsulfonyDmethyDbenzoic acid via Procedurs G.
The crude product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yDphenyl)-4-{(2-hydroxypropylsulfony)methylbenzamide. MS (Q1) 445.3 oy

Example 154  (R)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-¥'-(2-
hydroxypropyl)terephthalamide
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100 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (R)-
2-amino-2-phenylethanol “via Procedure G. The crude product was purified on reverse phase
HPLC to yield (R)-2-chloro-N*-(4-chloro-3-(pyridin-2-yDphenyl)-N'-(2-
hydroxypropyl)terephthalamide. MS (Q1) 444.3 (M)*.

Example 155  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2-{dimethylamino)ethylsulfonyD)methyl)-
benzamide

/
500 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(bromomethyl)benzoic acid via
Procedure E. 170 mg of 4-(bromomethyl)-N-(4-chioro-3-(pyridin-2-yl)phenyl)benzamide was
reacted with 2-(dimethylamino)ethanethiol hydrochloride via Procedure Q. 140mg of crudo N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-((2-(dimethylamino)ethylthio)methyl)benzamide was reacted with
oxone via Procedure R. The crude product was purified by reverse phase HPLC to yield N-(4-.
chloro-3-(pyridin-2-yl)phenyl)-4-{(2-(dimethylamino)ethylsulfonymethyl)benzamide, MS (Q1)
458.3 (M)".

Bxample 156  2-chloro-N'-{4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-methoxypyridin-3-
yDterephthalamide

153
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50 mg of 3-chloro-4-{4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 6-
methoxypyridin-3-amine via Procedure G. The crude product was purified on reverse phase HPLC
to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(6-methoxypyridin-3-yf)terephthalamide.
MS (Q1) 493 (M)".

Example 157 N‘-(G-aminopyridin—fi-yl)-z-chloro-N'-(4-chloro-S-(pyridin-z-yl)phenyl)-
terephthalamide

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
pyridine-2,5-diamine via Procedure G. The crude product was purified on roverse phase HPLC to
yield N'-(G-aminopyridin—ﬁ!—yl)-Z—chloro—N'-(4-chloro-3-(pyridin-z-yl)phenyl)terephthalamide. MS
Q1) 478 (M),

Bxample 158  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-chloropyridin-3-
yl)terephthalamide
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Aot

[¢3



WO 2006/028958 pcrusosmnss _LGE—

_ /6?

Z o

50 mg of 3-chloro-4-(4-chloro-3(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 6-

chloropyridin-3-amine via Procedure G. The crude product was purified on reverse phase HPLC

5 to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-chloropyridin-3-yl)terephthalamide.
- MS (Q1) 497 (M)".

Example 159  2-chloro-N'-(4-chloro-3-(pyridin-2-yD)phenyl)-N*-(pyridin-2-yI)terephthalamide

10
Cl

Za

AW,

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
pyridin-2-amine via Procedure G. The crude product was purified on reverse phase HPLC to yield

15  2-chloro-N'-(4-chloro-3-(pyridin-2-y)pheny!)-N'-(pyridin-2-y)terephthalamide. MS (QI) 463
",

.Example 160  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*{(piperidin-4-
20 ylmethyl)terephthalamide
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50 mg of 3-chloro-4-(4-chloro-3«(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
piperidin-4-ylmethanamine via Procedure G. The crude product was purified on reverse phase

s HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(piperidin-4-
yimethyl)terephthalamide. MS (Q1) 483 (M)".

Example 161  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'(1,3-dimethyl-1H-pyrazol-5-
10 yDterephthalamide

cl

Za

-

=N

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-ylphenylcarbamoyl)benzoic acid was coupled to 1,3-

15  dimethyl-1H-pyrazol-S-amine via Procedure G. Tho crude product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-y])pheny!)-N'{(1,3-dimethyl-1H-pyrazol-5-
yDterephthalamide. MS (Q1) 480 (M)".

20 Examplo]l62 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N‘{Z{methyhulfonyl)ethyl)-
terephthalamide
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
(methylsulfonyl)ethanamine via Procedure G. The crude product was purified on reverse phase

s HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(2-
(methrylsulfonyDethyl)terephthalamide. MS (Q1) 492 (M)".

Example 163  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-isopropylterephthalamide
10

50 mg of 3-chloro-4-(4-chloro-3pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The crude product was purified on reverse phase HPLC to yield
15  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-isopropylterephthalamide. MS (Q1) 428 (M)".

Example 164  2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethyl)methyl-
sulfonamido)benzamide
20
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To 5 g of methyl 2-chloro-4-nitrobenzoato in 100 mL of EtOH was added 20 g of Tin () Chloride
in portions. The reaction was heated to 55°C and monitored by TLC until complete. Solvent was
concentrated and extraction was performed in Ethyl Acetato and water with TEA to reduce
emulsions. The organic layer was dried over Magnesium Sulfate, filtered and concentrated to ﬁw
3.9 g of methyl 4-amino-2-chlorobenzoate. 1 g of methyl 4-amino-2-chlorobenzoate was cooled to
0°C in DCM with 485 pL of Pyridine before Methancsulfonyl Chloride was added dropwise. The
reaction was allowed to warm to room temperature and stir overnight. Solvent was concentrated
and the crude material was dissolved in Ethyl Acetate and extracted with saturated bicarbonate
solution and then brine. The crude material was dried over Magnesium Sulfate, filtered and
concentrated to give 1.54 g of methyl 2-chloro-4-(methylsulfonamido)benzoate. 107 pL of 1-
bromo-2-methoxyethane and 556 mg of Cesium Carbonate werc added to 150 mg of methyl 2-
chloro-4-(methylsulfonamido)benzoate in DMF and stirred at room temperature for 16 hours. The
reaction mixture was extracted in Ethyl Acetate twico with saturated bicarbonate and once with
brine, dried over Magnesium Sulfate, filtered and concentrated to give methyl 2-chloro-4-(N-(2-
methoxyethyl)methylsulfonamido)benzoate. 182 mg of methyl 2-chloro4-(N«(2-
methoxyethyl)methylsulfonamido)benzoate was hydrolyzed via Procedure M to yield 169 mg of
crude 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic acid. 65 mg of 4-chloro-3-
(pyridin-2-yl)aniline was coupled to 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic
acid via Procedure G. The crude product was purificd by reverse phaso HPLC to yield 2-chloro-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethyl)methylsulfonamido)benzamide. MS (QI)
494 (M)".

Example 165  4-(N-(2-(1 H-pyrrol-1-yl)cthyl)methylsulfonamido)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamido
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200 pL of 1-(2-bromoethyl)-1H-pyrrole and 556 mg of Cesium Carbonate were added to 150 mg of
methy] 2-chloro-4-(methylsulfonamido)benzoate in DMF and stirred at room temperature for 16
hours. The reaction mixture was extracted in Ethyl Acetate twice with saturated bicarbonate and
once with brine, dried over Magnesium Sulfate, filtered and concentrated to give methyl 4-(N-(2-
(1H-pyrrol-1-yl)cthyl)methylsulfonamido)-2-chlorobenzoate. 230 mg of methyl 4-(N-(2-(1H-
pymrol-1-yl)ethyl)mothylsulfonamido)-2-chlorobenzoate was hydrolyzed via Procedure M to yield
221 mg of crude 4-(N-(2-(1 H-pyrrol-1-yl)ethy)methylsulfonamido)-2-chlorobenzoic acid.

64 mg of 4-chloro-3{pyridin-2-yl)aniline was coupled to 4-(N-(2<(1H-pymol-1-
yDethy])methylsulfonamido)-2-chlorobenzoic acid via Procedure G. The crude product was
purified by reverse phase HPLC to yield 4-(N~(2-(1H-pyrrol-1-yl)ethyl)methylsulfonamido)-2-
chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Ql) 529 (M)".

" Example 166 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-isobutylmethylsulfonamido)-

benzamide

_§O‘>_

175 pL of 1-iodo-2-methylpropane and 740 mg of Cesium Carbonate were added to 200 mg of
methy] 2-chloro-4-{methylsulfonamido)benzoate in 2 mL of DMF and stirred in the microwave at
140°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice with water, dried
over Magnesium Sulfate, filtered, concentrated and purified on ISCO Combi-Flash to give methyl
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2-chloro-4-(N-isobutylmethylsulfonamido)benzoate. 120 mg of methyl 2-chloro4-(N-
isobutylmethylsulfonamido)benzoate was hydrolyzed via Procedure M to yield 110 mg of crude 2-
chloro-4-(N-isobutylmethylsulfonamido)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline
was coupled to 2-chloro-4-(N-isobutylmethylsulfonamido)benzoic acid via Procedure G. The
crude product was purified by reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-
yDphenyl)-4-(N-isobutylmethylsulfonamido)benzamide. MS (Q1) 492 o*.

Example 167 2-chloro-N-(4-chloro-3«(pyridin-2-yl)phenyD-4-(N-(2-morpholinoethyl)methyl-
sulfonamido)benzamide

Za,

O‘o

1.2 g of 4-(2-chloroethyl)morpholine and 2.5 g of Cesium Carbonate werc added to 334 mg of
methy] 2-chloro-4-(mothylsulfonamido)benzoato in 7 mL of DMF and stirred in the microwave at
150°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice with water, dried
over Magnesium Sulfate, filtered, concentrated to give crude methyl 2-chloro-4-(N4(2-
morpholinoethyl)methylsulfonamido)benzoate. 476 mg of methyl 2-chloro-4-(N-(2-
morpholinoethy[)methylsulfonamido)benzoate was hydrolyzed via Procedure M and purified by
reverse phase HPLC to yield 460 mg of crude 2-chloro-4-(N-(2-
morpholinoethy)methylsulfonamido)benzoic acid. 100 mg of 4-chloro-3{pyridin-2-yDaniline
was coupled to 2-chloro-4-(N-(2-morpholinocthyl)methylsulfonamido)benzoic acid via Procedure
G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-
(pyridin-2-yDphenyl)-4-(N-(2-morpholinoethyl)methylsulfonamido)benzamide. = MS (Ql) 549
M)".

Example 168  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide

160
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410 mg of dimethyl 2-methylterephthalate was hydrolyzed via Procedure M and purified by ISCO
Combi-Flash to afford 4-(methoxycarbonyl)-3-methylbenzoic acid. 255 mg of 4-
(methoxycarbonyl)-3-methylbenzoic acid was cooled to O°C in 2 mL of THF before a solution of
2.6 mL of IM BH,-THF complex in THF was added dropwise. The ice bath was subsequently
removed and the reaction was stirred at room temperature until reaction stalled out at ~50%
complete by TLC. The reaction was re-cooled to 0°C and another 2.6 mL of BH,-THF was added
dropwise before the ice bath was removed. Upon completion, the reaction was re-cooled to 0°C
and quenched with 3N HCI dropwise. The aqueous layer was oxtracted 2 times with Ethyl Acetate
and the organic layer was then extracted once with bicarbonate solution and brine, dried over
Magnesium Sulfute, filtered and concentrated to give methy] 4-(hydroxymethyl)-2-methylbenzoate.
220 mg of methyl 4-(hydroxymethyl)-2-methylbenzoate was cooled to 0°C in 5 mL of DCM before
adding 260 mg of Triphenylphosphine and 395 mg of NBS. The reaction was concentrated and
directly purified via ISCO Combi-Flash to give pure methyl 4-(bromomethyl)-2-mothylbenzoate.
255 mg of methyl 4-{bromomethyl)-2-methylbenzoate was reacted via Procedure O to give methyl
2-methyl-4-(methylsulfonylmethyl)benzoate. 250 mg of methyl 2-methyl-4-
(methylsulfonylmethyl)benzoate was then hydrolyzed upon heating to 45°C for 1 hour via
Procedure M to give 2-methyl-4-(methylsulfonylmethyl)benzoic ecid. 202 mg of 4-chloro-3-
(pyridin-2-yDaniline was coupled to 2-methyl-4-(methylsulfonylmethyl)benzoic acid via Procedure
G. The crude product was purificd by reverse phase HPLC to yield N-(4-chloro-3<(pyridin-2-
yl)pheny!)-2-methyl-4-(methylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".

Examplo 169  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-methylmethyl-
sulfonamido)benzamide
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78 pL of iodomethane and 447 mg of Cesium Carbonate were added to 300 mg of methyl 2-chloro-
4-(methylsulfonamido)benzoate in 3 mL of DMF and stirred at room temperature for 16 hours.

The reaction mixture was extracted in Ethyl Acetate twice with saturated bicarbonate and once
with brine, dried over Magnesinm Sulfate, filtered and concentrated to give crude methyl 2-chloro-
4-(N-methylmethylsulfonamido)benzoate. 295 mg of methyl 2-chloro-4-(N-
methylmethylsulfonamido)benzoete was hydrolyzed via Procedure M to yield 249 mg of 2-chloro-
4-(N-methylmethylsulfonamido)benzoic acid.

100 mg of 4-<chloro-3{pyridin-2-yleniline was coupled to  2-chloro-4<(N-
methylmethylsulfonamido)benzoic acid via Procedure G. The crude product'was purified by
revese phase HPLC to  yield  2-chloro-N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-
methylmethylsulfonamido)benzamide. MS (Q1) 450 (M)".

Example 170  N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-((2-oxopipcrazin-1-yl)methyDbenzamide

.

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 480 mg of terr-butyl 3-
oxopiperazine-1-carboxylate and 1 g of Cesium Carbonate in 9 mL of DMF at 45°C. Upon
completion, the reaction was extracted in Ethyl Acetate 2 timmes saturated bicarbonate, dried over
Magnasium Sulfate, filtered and concentrated to give tert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate. 613 mg of tert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate was hydrolyzed via Procedure M to give 4-((4-(ter-butoxycarbonyl)-
2-oxopiperazin-1-yl)methyl)benzoic acid. 200 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled
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to 4-((4-(tert-butoxycarbonyl)-2-oxopiperazin-1-yl)methyl)benzoic acid via Procedurs G. The I} }-

crude product was extracted twice with saturated bicarbonate in Ethyl Acetate, dried over
Magnesium Sulfate, filtered and concentrated to give crude ters-butyl 4-(4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzyl)-3-oxopiperazine-1-carboxylate. 4N HCl was subsequently added to
crude  fert-butyl  4-(4-(4-chloro-3-(pyridin-2-yI)phenylcarbamoyl)benzyl)-3-oxopiperazine-1-
carboxylats and concentrated to give tho HCI salt of N-(4-chloro-3-(pyridin-2-y})phenyl)-4-{(2-
oxopiperazin-1-yl)methyl)benzamide. The reaction was purified by reverso phase HPLC to give
pure N-(4-chloro-3{pyridin-2-yl)phenyl)-4-((2-oxopiperazin-1-yl)methyl)benzamide. MS (Ql)
421.3 (M)".

Example 171  N-{(4-chloro-3<(pyridin-2-yl)phenyl)-4-{(4-methyl-2-oxopiperazin-1-
yD)methyl)benzamide

cl

Qg

To 200 mg of the HCl salt of N-{(4chloro-3-(pyridin-2-yl)phenyl)-4-{(2-oxopiperazin-1-
yDmethyl)benzamide was added 55 mg of Paraformaldchyde and 185 mg of Sodium
Triacetoxyborohydride in 1 mL of 2% AcOH in DMF. After completion, the reaction is extracted
once with bicarbonate and brine in Ethyl Acetate, dried over Magnesium Sulfate, concentrated and
purified by reverse phase HPLC to give pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-2-
oxopiperazin-1-yl)methyl)benzamide. MS (Q1) 435.3 (M)".

Bxamplo 172  2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dihydro-1 H-imidazol-2-

ylamino)methyl)bonzamide
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100 mg of the crude HC] salt of 4-(aminomethyl)-2-chloro-N-(4-chloro-3-(pyridin-2-
yDphenyl)benzamide was rencted with 72 mg of 1-(4,5-dihydro-1H-imidazol-2-yl)-3,5-dimethyl-
1H-pyrazole and 100 pL of DIPEA in 500 uL of DMF in the microwave at 150°C for 5 minutes.
The crude product. was concentrated to dryness and purified by reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dilrydro-1 H-imidazol-2-
ylamino)methyl)benzamide. MS (Q1) 440 (M)".

Example 173  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dibydro-1H-imidazol-2-
ylamino)methyl)benzamide

100 mg of the crude HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
was reacted with 80 mg of 1-(4,5-dihydro-1 H-imidazol-2-yl)-3,5-dimethyl-1 H-pyrazole and 110 puL
of DIPEA in 1 mL of DMF in the microwave at 150°C for 5 minutes. The crude product was
concentrated to dryness and purified by reverse phass HPLC to yield N<(4-chloro-3-(pyridin-2-
yD)phenyl)-4-((4,5-dihydro-1H-imidazol-2-ylamino)methyl)benzamide. MS (Q1) 406 (M)",

Example 174  N-(4-chloro-3-(pyridin-2-yDphenyl)-4-({pyridin-2-ylsulfonyl)methyl)benzamide
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500 mg of methy! 4-(bromomethy!)benzoate was reacted with pyridine-2-thiol via Procedure Q.
260 mg of methyl 4-((pyridin-2-ylthio)methyl)benzoate was reacted via Procedure R to give methyl
4{(pyridin-2-ylsulfonyl)methyl)benzoate. 275 mg of omethyl 4«((pyridin-2-
ylsulfonyl)methyl)benzoate was hydrolyzed vie Procedure M to give 4((pyridin-2-
ylsulfonyl)methyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupied to 4-
((pyridin-2-ylsulfony])methyl)benzoic acid via Proceduro G. The crude product was purified by
reverse phase HPLC to yield pure N-(4chloro-3-{(pyridin-2-yl)phenyl)}-4-{(pyridin-2-
ylsulfonryl)methyl)benzamide. MS (Q1) 464.1 (M)".

Example 175  N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-methylmethylsul fonamido)benzamide

ko

500 mg of methyl 4(methylamino)benzoato was cooled to 0°C in DCM with 270 pL of Pyridine
before 260 uL Methancsulfonyl Chloride was added dropwise. Reaction was allowed to warm to
room temperature and stir ovemnight. Solvent was concentrated and the crude material was
dissolved in Ethy] Acetate and extracted with 0.1N NaOH solution twice. Crude material was dried
over Magnesium  Sulfate, filtered and concentrated to give methyl 4-(N-
methylmethylsulfonamido)benzoate. 698 mg of methyl 4-(N-methyimethylsulfonamido)benzoate
was hydrolyzad via Procedure M to give 4-(N-methylmethylsulfonamido)benzoic acid. 100 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 4(N-methylmethylsulfonamido)benzoic acid via
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Procedure G. The crude product was purified by reverso phase HPLC to yield pure N(4-chloro-3- ' .80
(pyridin-2-yl)phenyl)-4-(N-methylmethylsulfonamido)benzamide. MS (Q1) 4163 (M),

5 Example 176 2-bromo-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide

HN r

ko

1.2 g of 2-bromo-4-methylbenzoic acid was brominated via Procedure N. 100 mg of 4-chloro-3-
10 (pyridin-2-yDaniline was coupled to 160 mg of 2-bromo-4-(bromomethyl)benzoic acid via

Procedure E. 213 mg of 2-bromo-4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

wes reacted via Procedure O to give 2-bromo-N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-

(methylsulfonylmethyl)benzamide which was purified by reverse phase HPLC to afford pure 2-

bromo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS (Q1) 4812
15 M.

Example 177 4-((4H-1,2,4-triazol-3-ylsulfiny)methyl)-N-(4-chloro-3(pyridin-2-
yDphenyl)benzamide
20

0
HN N

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 4H-1,2,4-triazole-3-thiol via
Procedure Q. 542 mg of methyl 4-((4H-1,2,4-triazo}-3-ylthio)methyl)benzoate was subsequently
25  reacted via Procedure R to give an approximate 1:9 mixture of methyl 4-((45-1,2,4-triazol-3-
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ylsulfinymethyl)bonzoate and methyl A<{(A11-1,2,4-trinzol-3-ylsulfonylymethyl)bonzoate.  The 'B'
mixture of 467 mg was hydrolyzed via Procedure M to givo 4-((4H-1,24-triazol-3-
ylsulfinyl)methyl)benzoic acid and 4-((4H-1 2,4-triazol-3-ylsulfony)methy)benzoic acid. 107 mg
of the mixture of 4-{(4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4H-1,2,4-triazol-3-

5  ylsulfonyl)methyDbenzoic acid was coupled to 75 mg of 4-chloro-3-(pyridin-2-yl)aniline via
Procedure G. The mixture was seperated on reverse phase HPLC to give 4-((4H-1,2,4-triazol-3-
ylsulfinylmethyl)-N-(4-chloro-3(pyridin-2-yl)phenyl)benzamide. MS (Q1) 438.1 (M)".

10 Example 178  4-((4H-1,2,4-triezol-3-ylsulfonyl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-
bonzamide

=N
HN_ N

15 107 mg of a mixture of 4-((4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4H-1,2,4-
triazol-3-ylsulfonyl)mothyl)benzoic acid was coupled to 75 mg of 4-chloro-3-(pyridin-2-yhaniline
via Procedure G. The mixture was seperated on reverse phass HPLC to give 4-((45-1,2,4-triazol-
3-ylsulfonyl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 454.3 o).

Example 179 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-{(4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)-
methyl)benzamide
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500 mg of methyl 4-(bromomethyl)benzoate was reacted with 4-methyl-4/-1,2,4-trinzole-3-thiol
via Procedure Q. 804 mg of methyl 4-((4-methyl-4H-1,2,4-triazol-3-ylthio)methyl)benzoate was
subsequently reacted via Procedure R to give an approximate 1:9 mixture of methyl 4-((4-methyl-
4H-1,2 4-triazol-3-ylsulfinyl)methyl)benzoate and methyl 4-((4-methyl-4H-1,2,4-triazol-3-
ylsulfony)methyl)benzoate. The mixture of 740 mg was hydrolyzed via Procedure M to give 4-
((4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4-methyl-4H-1,2,4-triazol-3-
yisulfonyl)methyl)benzoic acid. 114 mg of the mixture of 4-((4-methyl4H-12 4-triazol-3-
ylsulfinyl)methyl)benzoic acid and 4-((4-methyl-44-1,2,4-triazol-3-ylsulfonyl)methyl)benzoic acid
was coupled to 75 mg of 4-chloro-3-(pyridin-2-yDaniline via Procedure G. The mixturs was
seperated on roverse phase HPLC to give N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-4X-
1,2,4-triazol-3-ylsulfiny)methyl)benzamide. MS (Q1) 452.3 (M)".

Example 180  N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-45-1,2,4-triazol-3-ylsulfonyl)-
methyl)benzamide

HN

%3
=N
—NaN

114 mg of tho mixture of 4-((4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4-
methyl-4 H-1,2,4-triazol-3-ylsulfonyl)methyl)benzoic acid was coupled to 75 mg of 4-chloro-3-
(pyridin-2-yl)aniline via Procedure G. The mixture was separated on reverse phase HPLC to give
N-{4-chloro-3-(pyridin-2-yl)phenyI)-4-((4-methyl-4 H-1,2,4-triazol-3-ylsulfonyl)methyl)benzamide.
MS (Q1) 468.1 (M)". '

Examplo 181  N-(4-chloro-3-(pyridin-2-yl)phenyt)-3-(methylsulfonylmethyl)benzamide

168

gtk

(02



15

‘WO 2006/028958 PCT/US2005/031284

N\ 4

300 mg of methyl 3-(bromomethyl)benzoate was reacted via Procedurs O to give methyl 3-
(methylsulfonylmethyl)benzoate. 230 mg of methyl 3-(methylsulfonylmothyl)bonzoato was
reacted via Procedure M to give 3-(methylsulfonylmethyl)benzoic acid.

75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 3-{methylsulfonyimethyl)benzoic acid
via Procedure G. Tho crude product was purified by reverse phase HPLC to yield purs N-(4-
chioro-3-(pyridin-2-yl)phenyl)-3-(methylsulfonylmethyl)benzamide. MS (Q1) 401 o'

Example 182  N-{(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxy-4-
(methylsulfonylmethyl)benzamide

b

900 mg of 2-methoxy-4-methylbenzoic acid was brominated via Procedure N to afford 4-
(bromomethyl)-2-methoxybenzoic acid. 100 mg of 4-chloro-3-(pyridin-2-yDeniline was coupled to
132 mg of 4-(bromomethyl)-2-methoxybenzoic acid via Procedure E. 211 mg of 4-(bromomethyl)-
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxybenzamide was reacted via Procedure O and
purified by reverse phase HPLC to yield pure N<(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxy-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 431 (M)".

Example 183  N-(4-chloro-3-(pyridin-2-y])phenyl)-4-(1-(methylsulfonyl)ethyl)benzamide
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75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 93 mg of 4-(1-bromoethyl)benzoic acid

via Procedure B. 153 mg of 4-(1-bromoethyl)-N-(4-chloro-3-(pyridin-2-yl}phenyl)benzamide was
5 reacted via Procedure O and purified by roverse phase HPLC to give pure N-<(4-chloro-3-(pyridin-

2-yl)phenyl)-4-(1-{(methylsulfonyl)ethyl)benzamide. MS (Q1) 415.3 )"

Example 184 ethyl 4-(4-chloro-3-(pyridin-2-y)phenylcarbamoyl)benzyl(methyl)phosphinate
10
c ”

a

90 mg of 4(bromomethy])-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with 45 pL

of diethyl methylphosphonite in the microwave at 120°C for 5 minutes. The reaction was
15  evaporated to dryness and purified by reverse phase HPLC to give pure ethyl 4(4-chloro-3-

(pyridin-2-yl)phenylcarbamoyl)benzyl(methyl)phosphinate. MS (Q1) 429 (M)".

Example 185  N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-4-(methylsulfooyl-
20 methyl)benzamide
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75 mL of (5-methylpyridin-2-yl)zinc(ll) bromide was reacted with 4 g of 1-chloro-2-iodo-4-
nitrobenzene via Procedurs B. To 935 mg of 2-(2-chloro-5-nitropheny])-5-methylpyridine in 5 mL
of Sulfuric Acid was slowly added 2.25 g of Chromium (III) Oxide and the reaction was stirred for
geveral hours at room temperature until complete. Icewater was added to dilute the reaction and
the aqueous layer was extracted 3 times with Ethyl Acetate. The orgenic lsyers were combined,
dried over Magnesium Sulfate, filtered and comcentrated to give 6-(2-chloro-5-
nitrophenyl)nicotinic acid. 704 mg of 6-(2-chloro-5-nitrophenyDnicotinic acid was esterified with
3.1 mL of 4N HC! in Dioxane in 20 mL of MeOH. The reaction was concentrated and subjected to
basic workup, dried over Magnesium Sulfate, filtercd and concentrated to give methyl 6<(2-chloro-
S-nitrophenyDnicotinate. 681 mg of methyl 6-(2-chloro-5-nitrophenyl)nicotinate was treated with
2.1 g of Tin () Chloride and 1 mL of HCI in 25 mL of EtOH. Upon completion, EtOH -was
concentrated and the reaction was extracted with Ethyl Acetats and water with TEA to decrease
omulsions. The orgenic layer was dried over Magnesium Sulfate, filtered and concentrated to give
crude methyl 6-(S-amino-2-chlorophenyl)nicotinate. 296 mg of methyl 6{(5-amino-2-
chlorophenyl)nicotinate was coupled to 266 mg of 4-(methylsulfonylmethyl)benzoic acid via
Procedure G. To 518 mg of methyl 6-(2-chloro-5-(4-
(methylsulfonylmethyl)benzamido)phenyDnicotinate at 0°C in 20 mL of EtOH was slowly added
640 mg of Sodium Borohydride. The roaction was subsquently refluxed for 1 hour until complete,
quenched with water and extracted with Ethyl Acctate. The organic layer was dried over
Magnesium Sulfate, filtered, concentrated and purified by reverse phase HPLC to give pure N4
chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS (Ql)
431.1 (M),

Example 186 6-(2-chloro-5-(2-methyl-6-{trifluoromethyl)nicotinamido)phenyDnicotinate
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200 mg of mothy! 6-(S-amino-2-chlorophenyl)nicotinate was treated with 255 pL of 2-methyl-6-
(trifluoromethyDnicotinoy! chioride via Procedure D and purified by reverse phase HPLC to give
pure 6-(2-chloro-5-(2-methyl-6-(trifluoromothyl)nicotinamido)phenyl)nicotinate. MS (Ql) 450
o).

Example 187  N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)pheny[)-2-methyl-6-
(triflucromethyl)nicotinamide

To 110 mg of methyl 6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)nicotinate at
0°C in 5 mL of EtOH was slowly added 148 mg of Sodium Borohydride. The reaction was
subsqueatly rofiuxed for 1 hour until complete, quenched with water and extracted with Ethyl
Acetate. The organic layer was dried over Magnesium Suifats, filtered, concentrated and purified
by reverse phase HPLC to give pure N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-2-
methyl-6-(triflucromethylnicotinamide. MS (Q1) 422.1 (M)".

Example 188  N-(4-chloro-3-(5-(methylcarbamoyl)pyridin-2-yD)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
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120 mg of 6-(2-chloro-5-(2-methyl-6-{trifluoromethyl)nicotinamido)phenyl)nicotinate was
hydrolyzed via  Procedure M. 112 mg of 6{(2-chloro-5(2-methyl-6-
(trifluoromethyl)nicotinamido)phenyl)nicotinic acid was coupled to Methylamine Hydrochloride
via Procedure G and purified by roverse phase HPLC to give pure N-(4-chloro-3(5-
(metbylcarbamoyl)pyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyDnicotinamide. MS (Ql1) 449
™",

Example 189  2-chloro-N-(4-chloro-3-(pyridin-2-yD)phenyl)}-4-((2,2,2-
trifluoroethylamino)methyl)benzamide.

'V_{F

To 24.9 g of 2-chloro-4-(methoxycarbonyl)benzoic acid and 2 mL of Sulfuric Acid in 350 mL of
DCM was added isobutylene gas at —78°C until the solvent was saturated and capped off securely.
Let go several days at room temperature and re-cool to —78°C befors removing cap. Concentrate
solvent, extract with Ethyl Acetate and bicarbonate, dry with Magnesium Sulfate, filter and
concentrate to give 31.4 g of I-fert-butyl 4-methyl 2-chloroterephthalate. 3.35 g of 1-fers-butyl 4-
methyl 2-chloroterephthalate was hydrolyzed via Procedure M. 2.5 g of 4-(terz-butoxycarbonyl)-3-
chlorobenzoic acid was was cooled to O°C in 25 mL of THF before a solution of 19.5 mL of IM
BH;-THF complex in THF was added dropwise. Tho ice bath was subsequently removed and the
reaction was stirred at room temperature until reaction stalled out at ~50% complete by TLC. The
reaction is re-cooled to 0'C and another 19.5 mL of BHy-THF is added dropwise before the ice
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bath is removed. Upon completion, the reaction is re-cooled to 0°C and quenched with 3N HCI
dropwise. The aquoous layer was extracted two times with Ethyl Acctate and tho organic layer
was then extracted once with bicarbonate solution and brine, dried over Magnesium Sulfate,
filtered and concentrated to give tert-buty] 2-chloro-4-(hydroxymethyl)benzoate. 564 mg of tert-
butyl 2-chloro-4-(hydroxymethyl)benzoate was cooled to 0°C in § mL of DCM before adding 665
mg of Triphenylphosphine and 417 mg of NBS. Reaction was concentrated and directly purified
via ISCO Combi-Flash to give pure fert-butyl 2-chloro-4-(hydroxymethyl)benzoate. 147 mg of
tert-butyl 4-(bromomethy!)-2-chlorobenzoate was reacted with 2,2,2-trifluorocthanamine in DMSO
via Procedure P. 141 mg of fert-butyl 2-chloro-4<{(2,2,2-trifluoroethylamino)methyl)benzoate was
treated with 4N HCl in Dioxane at 45°C and concentrated to give 2-chloro-4-((2,2,2-
trifluoroethylamino)methyl)benzoic acid. 50 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled
to 75 mg of 2-chloro-4-((2,2,2-trifluoroethylamino)methyl)benzoic acid via Procedure G . The
crude product was purified by reverso phaso HPLC to give pure 2-chloro-N-(4-chloro-3(pyridin-2-
yl)phenyl)-4-((2,2,2-trifluoroethylamino)methyl)benzamide. MS (Q1) 454.6 "

Example 190  2-chloro-N-(4-chloro-3-{pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
Cl

ko

3.01 g of tert-butyl 4-(bromomethyl)-2chlorobenzoate was reacted via Procedure O to give fert-
butyl 2-chloro-4-(methylsulfonylmethyl)benzoste. 12 g of ftert-butyl 2-chloro-4-
(methylsulfonylmethyl)benzoate was treated with 10 mL of 4N HCI in Dioxane at 45°C and
concentrated upon completion to give crude 2-chloro-4-(methylsulfonylmethyl)benzoic acid. 775
mg of 4chloro-3{(pyridin-2-yaniline was coupled to 1 g of 2-chloro-4-
(methylsulfomrylmethyl)benzoic acid via Procedure G. The crude product was purified by reverse
phase HPLC to give pure 2-chloro-N-<(4-chloro-3-(pyridin-2-yl)phenyl}-4-
(methylsulfonylmethyl)benzamide. MS (QL) 435 (M)". '

Example 191  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonamido)nicotinamide

14

48F
133



15

WO 2006/028958 PCT/US2005/031284

o

100 mg of 6-chloro-N-(4-chloro-3-{pyridin-2-yl)phenyl)nicotinamide was reacted with
methanesulfonamide and 108 pL of 2-fers-Butylimino-2-diethylamino-1,3-dimethyl-perhydro-
1,3,2-dinzaphosphorine via Procedure F. The crude reaction was concentrated to dryness and
purified by reverse phase HPLC to give pure N-(4-chloro-3-{pyridin-2-yl)phenyl)-6-
(methylsulfonamido)nicotinamide. MS (Q1) 403 (M)".

Examplo 192 4-((1H-1,2,4-triazol-1-yD)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

HN

Q

88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 45 mg
of 1H-1,2,4-triazole via Procedure P. The reaction was evaporated to dryness and purified by
reverse phase HPLC fto yield 4-((1H-1,2,4-triazol-1-y)methyl)}-N(4-chloro-3(pyridin-2-
ylphenyl)benzamide. MS (Q1) 390 (M)*.

Example 193  4-{((1H-1,2,3-triazo}-1-yl)methyl)-N-(4-chloro-3-{pyridin-2-yl)phenyl)benzamide
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88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 40 RL of
1H-1,2,3-triazolo via Procedure P. The reaction wes evaporated to dryness and purified by reverse

5 phase HPLC to  yield  4{(1H-1,2,3-triazol-1-y)methyl)-N-(4-chloro-3(pyridin-2-
yl)phenyl)benzamide. MS (Q1) 390.1 (M)".

Example 194 . N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1H-pyrazol-1-
10 yl)methyl)benzamide

Cl

i

70 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 50 mg of

15  3,5-dimethyl-1H-pyrazole via Procedure P. The reaction was evaporated to dryness and purified
by reverse phase HPLC to yield N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-{(3,5-dimethyl-1:-pyrazol-
1-yDmethyl)benzamide. MS (Q1) 417.3 (M)".

20  Example 195 4-((1H-pyrazol-1-ylmethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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70 mg of 4-(bromomethy!)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 36 mg of
1H-pyrazolo via Procedure P. The reaction was evaporated to dryness and purified by reverse
phase HPLC to yield 4-((1 H-pyrazol-1-y)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide.
MS (Q1) 389.3 (M)".

Example 196 N-(4-chloro-3-(pyridin-2-yI)phenyl)-6-(methylsulfonylmethyl)nicotinamide

HN
y N

Ay

1.2 g of 6-methylnicotinic acid was brominated via Procedure N to give 6-(bromomethyl)nicotinic
acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 87 mg of 6-(bromomethyl)nicotinic
acid vin Procedure E. 145 mg of 6-(bromomethyl)}-N-(4-chloro-3-(pyridin-2-
yl)phenyDnicotinamide was roacted via Procedure O and purified by reverse phase HPLC to yield
pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-6{methylsulfonyimethy[)nicotinamide. MS (Q1) 402

™" '

Example 197 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-hydroxycarbamimidoyl)benzamide
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240 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 207 mg of 4-cyanobenzoic acid via
Procedure G. To 445 mg of N-(4-chloro-3-(pyridin-2—yl)phenyl)—4—cyanobennmide and 2.5 mL of
DIPEA in 10 mL of EtOH was added 793 mg Hydroxylamine Hydrochloride and heated to 60°C
until reaction was complete. The solvent was subsequently evaporated, oxtracted twice with water
in Ethy] Acetate, dried with Magnesium Sulfate, filtered and concentrated. The crude product was
purified by reverse phlse HPLC to give pure N-(4-chioro-3-(pyridin-2-yl)phenyl)-4-(N-
hydroxycarbamimidoyl)benzamide. MS (Q1) 367.4 (M)".

Examplo 198 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-mcthoxycarbamimidoyl)benumide

Cl

<,

o

100 mg of N-(4-chlorn-3-(pyridin-2-yl)phenyl)-4-(N—hydmxycarbnmimidoyl)bennmide was
cooled to 0°C in 1.5 mL of Dioxane. 5 mL of 2N NaOH was slowly added followed by dropwise
addition of 33 pL of dimethylsulfate. The ice bath was removed and reaction was stirred at room
temperature for 1 hour. The reaction was subsequently evaporated and extracted with water twice
in Bthyl Acetate, dried with Magnesium Sulfate, filtered and concentrated to yield pure N<(4-
chloro-:l-(pyridin-z-yl)phenyl)-4-(Mmethoxyeurbnmimidoyl)bcnnmide. MS (Q1) 381 (M)".

Example 199 N-(4-chloro-3-(4-(hydroxymethyl)pyridh-z-yl)phenyl)-z-methyl-G-
(trifluoromethyl)nicotinamide
178
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75 mL of (4-methylpyridin-2-yl)zinc(l) bromide was reacted with 4 g of I-chloro-2-iodo-4-
pitrobenzene via Procedure B. To 300 mg of 2-(2-chloro-5-nitrophenyl)-4-methylpyridine in 1.5
oL of Sulfuric Acid was slowly added 362 mg of Chromium (II) Oxide and the reaction was
stirred for several hours at room temperature until complete. Icewater was added to dilute the
reaction and the aqueous layer was extracted 3 times with Ethyl Acetate. The organic layers were
combined, dried over Magnesium Sulfato, filtered and concentrated to give 2-(2-chloro-5-
nitrophenyl)isonicotinic acid. 300 mg of 2-(2-chloro-5-nitrophenyl)isonicotinic acid was
esterified with 750 pL of 4N HCl in Dioxane in 10 mL of MeOH at 55°C for 16 hours. The
reaction was concentrated and subjected to basic workup, dried over Magnesium Sulfate, filtered
and concentrated to give methyl 2-(2-chloro-5-nitrophenyl)isonicotinate. 259 mg of methyl 2-(2-
chloro-S-nitrophenyl)isonicotinate was treated with 200 mg of Tin (II) Chloride and 500 pL of HCI
in 10 mL of EtOH. Upon completion, EtOH was concentrated and the reaction was extracted with
Ethyl Acetate and water with TEA to decrease emulsions. The organic layer was dried over
Magnesium  Sulfate, filtered and concentrated to give crude methyl 2<(S-amino-2-
chlorophenyl)isonicotinate. 240 mg of methyl methyl 2-(5-amino-2-chlorophenyl)isonicotinate
was treatod with 204 kL of 2-methyl-6-(trifluoromethyl)nicotinoyl chloride via Procedure D. To
100 mg of methyl 2-(2-chloro-S-(2-methyl-6-(triflucromethyl)nicotinamido)phenyl)isonicotinate at
0°C in 5 mL of FtOH was slowly added 135 mg of Sodium Borohydride. The reaction was
subsquently refluxed for 1 hour until complete, quenched with water and extracted with Ethyl
Acetste. The organic layer was dried over Magnesium Sulfate, filtered, concentrated and purified
by reverss phase HPLC to give pure N~(4-chloro-3-(4-(hydroxymethyl)pyridin-2-yD)phenyl)-2-
methyl-6trifluoromethy[)nicotinamide. MS (Q1) 422.1 (M)".

Example 200  N-(4-chloro-3-(pyridin-2-yT)phenyl)-4-(methylsulfonylamide)benzamide
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300 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 270 mg of 4-nitrobenzoic acid via
Procedure G. To 520 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-nitrobenzamide in 2.5 mL of
HCl in 10 mL of EtOH was added 1.3 g of Tin (I[) Chloride and stirred at 55°C. Upon completion,
the reaction was concentratd and extracted with Ethyl Acetate in water with TEA to reduce
emulsions. The organic layer was dried over Magnesium Sulfate, filtered and concentrated to give
4-amino-N-{(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. = 100 mg of 4-amino-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide was reacted with 30 uL of Methancsulfonyl Chloride and 50 pL
DIPEA in 500 yuL DCM. The reaction mixture was evaporated, subjected to basic worku.p
conditions and purified by reverse phase HPLC to yield N<{4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylamide)benzamide. MS (Q1) 402 (M)".

Example 201 N-{(4-chloro-3«(pyridin-2-yl)phenyl)-4-(1-methylethylsulfonamido)benzamide

Cl

151 mg of 4-amino-N-(4-chioro-3-(pyridin-2-yDphenyl)benzamide was reacted with 105 pL of
propane-2-sulfonyl chloride and 205 pL DIPEA in 500 L DCM. The reaction mixture was
evaporated, subjected to basic workup conditions and purified by reverse phase HPLC to yield
N-{(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-methylethylsulfonamido)benzamide. MS (QI) 430 (M)".

Example 202  N-(4-chloro-3<{pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
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1 g of methyl 4-(bromomethyl)bcnzoate was reacted via Procedure O. 2.77 g of methyl 4-
(methylsulfonylmethyl)benzoate was hydrolyzed via Procedure M. 1g of 4-chloro-3-(pyridin-2-
yDaniline was coupled to 1.15 g of 4-(methyisulfonylmethyl)benzoic acid via Procedure G. The
crude product was subjected to basic workup and recrystallized with 1:1 Ratio of Isopropylacetate
and Ether to yield N-{4-chloro-3-{pyridin-2-yl)phonyl)}-4-(methylsulfonylmethylbenzamide. MS

(Q1) 401 (M)".

Example 203  4-(4-acctylpiperazin-1-ylsulfonyl)-N-(4-chloro-3-{(pyridin-2-yl)phenyl)benzamide

Cl

HN

O

1 g of 4-{chlorosulfonyl)benzoic acid was reacted with 646 pL of 1-(piperazin-1-ylethanone via
Procedure ‘H. 75 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled o 125 mg of 4-(4-
acetylpiperazin-1-ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC to
yield 4-(4-acetylpiperazin-1-ylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Ql)
499.4 (M)".

Example 204  N-(4-chloro-3-(pyridin-2-y))phenyl)-4-(4-(2-hydroxyethyl)piperazin-1-
yisulfonyl)benzamide
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1 g of 4-(chlorosulfonyl)benzoic acid was rcacted with 615 pL of 2-(piperazin-1-yl)ethanol via
Procedure H. 75 mg of 4-chloro-3{pyridin-2-yl)aniline was coupled to 125 mg of 4-(4-3-
hydroxypropy[)piperazin-1-ylsulfony!)benzoic acid by Proceduro G and purified by reverse phase
HPILC to yield  N-{4-chloro-3(pyridin-2-yDphenyl)-4-(4-(2-hydroxyethyl)piperazin-1-
ylsulfonyl)benzamide. MS (Q1) 501.3 (M)".

Example 205  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-hydroxypiperidin-1-
ylsulfonyl)benzamide

Za

HN

OH
%

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 506 pL of piperidin-4-ol via Procedure H.
75 mg of 4-chloro-3-(pyridin-2-yDeniline was coupled to 114 mg of 4-(4-hydroxypiperidin-1-
ylsulfonyl)benzic acid via Procedure G and purified by reverse phase HPLC to yield N-(4-chloro-
3(pyridin-2-yl)phenyl)-4~(4-hydroxypiperidin-1-ylsulfony))benzamide. MS (Ql})472.3 o).

Example 206  N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(2,6-
dimethylmorpholinosulfonyl)benzamide
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1 g of 4-(chlorosulfonylbenzoic acid was reacted with 616 pL of 2,6-dimethylmorpholine via
Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 120 mg of 4-(2,6-
dimethylmorpholinosulfonyf)benzoic acid via Procedure G and purified by reverse phase HPLC to
yield N~<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2,6-dimethylmorpholinosulfonyl)benzamide. ~ MS
(Q!) 486.3 (M)".

Example 207  N-(4-chloro-3-(pyridin-2-yl)phomyl)-4-(3,5-dimethylpiperazin-1-
ylsulfonyl)benzamide

O'bQH

1 g of 4-{chlorosulfonyl)benzoic acid was reacted with 570 mg of 2,6-dimethylpiperazine via
Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yfaniline was coupled to 119 mg of 4-(3,5-
dimethylpiperazin-1-ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC
to yield N-{4-chloro-3-(pyridin-2-yl)pheayl)-4-(3,5-dimethylpiperazin-1-ylsulfonyl)benzamide. MS
(Q1) 485.4 (M)*.

Example 208  N-(4-chloro-3<(pyridin-2-yl)phenyl)-4-(4-ethylpiperazin-1-ylsulfonyl)benzamide

183
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1 g of 4-{chlorosulfonyl)benzoic acid was reacted with 570 mg of 1-ethylpiperazino via Procedure
H 75 mg of 4-chloro-3{pyridin-2-yl)aniline was coupled to 4-(4-ethylpiperuzin-1-
ylsulfonyl)benzoic acid via Procedurs G and purified by reverse phase HPLC to yield N{4-chloro-
3-(pyridin-2-yDphenyl)-4-(4-cthylpiperazin-1-ylsulfonyl). MS (QI) 485 (M)".

Example 209  N-(4-chloro-3-(pyridin-2-yl)phenyI}-4-(piperazin-1-ylsulfony!)benzamide

1 g of 4-{chlorosulfonyl)benzoic ecid was reacted with 931 mg of ferr-butyl piperazine-1-
carboxylate via Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 150 mg of
A-{&-(tert-butoxycarbonyl)piperazin-1-ylsulfonyl)benzoic acid via Procedure G. The crude product
was subjected to basic workup conditions, treated with TFA to remove the Boc group and purified
by reverso phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazin-1-
ylsulfonyl)benzamide. MS (Q1) 457.1 (M)".

Examplo 210  N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-
trifluorocthyl)sulfamoyl)bonzamide

184
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1 g of 4-{(chlorosulfonyl)benzoic acid was reacted with 500 uL of 2,2,2-trifluoroethanamine via
Procedure H. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 92 mg of 4{N-(2,2,2-
trifluoroethylsulfamoyl)benzoic acid by Procedure G and purified by reverse phase HPLC to
yield N-(4-chloro-3-(pyridin-2-y[)phenyl}-4-(N-(2,2,2-trifluorocthyl)sulfamoyl)benzamide. =~ MS
(Q1) 470 (M)".

Example 211  2-chloro-N-(4-chloro-3-{pyridin-2-yl)phenyl)-4-sulfamoylbenzamide

cl

A solution of 818 mg of Sodium Nitrite in 13 mL of water was added dropwisc to a solution of 2g
of methyl 4-amino-2-chlorobenzoate in 5 mL of HC] and 15 mL of AcOH at 0°C. The reaction
was removed from the ice bath and stirred at room temperature for 15 minutes. Simultaneously a
solution of 460 mg of Copper II Chloride Dihydrate in 1 mL of water was added to a saturated
solution of sulfur dioxide gas in 10 mL of AcOH at 0°C. The cooled solution containing Copper II
Chloride and sulfur dioxide gas was slowly added to the re-cooled initial solution containing
Sodium Nitrite. The reaction was warmed to room temperature and stirred until gas no longer
evolved. The reaction was filtered through celite and poured into a beaker of stirred icewater until
a yellow-orange solid crashed out. The icewater solution was filtered thru a Buchner funnel to
collect the methyl 2-chloro-4-{chlorosulfonyl)benzoate precipitate and was dried for 24 hours
under vacuum. 1g of methy] 2-chloro-4-(chlorosulfonyl)benzoate was added to a solution of 2 mL
of 2M solution of Ammonia in MeOH and 970 pL DIPEA in 5 mL MeOH. Upon completion the

185

¥

|94



10

15

25

WO 2006/028958 PCT/US2008031284

roaction was concentrated, exiracted twice with saturnted bicarbonate, dricd with Magnesium
Sulfute, filtered and concentrated to give methyl 2-chloro-4-sulfamoylbonzoate. 777 mg of mothyl
2-chloro-4-sulfamoylbenzoate was hydrolyzed via Procedure M to yield crude 2-chloro-4-
sulfamoylbenzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)anilino was coupled to 91 mg of crude
2-chloro-4-sulfamoylbenzoic acid via Procedure G. The crude product was purified by reverse
phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-sulfamoylbenzamide. MS
(Q1) 422 (V)"

Example 212  N-(4-chloro-3(pyridin-2-yl)phenyl)-4-(piperidin-4-ylmethyl)benzamide
Cl

NH

75 mg of 4-chloro-3<(pyridin-2-yDaniline was coupled to 125 mg of 4{(1tert-
butoxycarbonyl)piperidin-4-yl)methyl)benzoic acid via Procedure G. The crude product was
treated with 4N HCI in Dioxane, evaporated and purified by reverse phase HPLC to yield N<(¢-
chloro-3-(pyridin-2-yl)phenyl)-4-(piperidin-4-ylmethyl)benzamide. MS (Q1) 406.1 o).

Examplo 213 2-chloro-N-(4-chloro-3-(pyridin-2-y!)phenyl)-4-(methylsulfonamido)benzamide

=

4.2 g of methyl 2-chloro-4-(methylsulfonamido)benzoate was hydrolyzed via Procedure M. 1 g of
4-chloro-3-{pyridin-2-yl)aniline was coupled to 1.35 g of 2-chloro-4-(methylsulfonamido)benzoic
acid via Procedure G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-
(4-chloro-3-(pyridin-2-yDpheny!)-4-(methy!sulfonamido)benzamide. MS (Ql) 436.1 o).
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Bxample 214  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1 H-imidazol-1-yl)benzamide

5

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 78 mg of 4-(1H-imidazol-1-yl)benzoic
acid via Procedure G . The crude product was purified by reverse phase HPLC to yield N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(1 H-imidazol-1-yl)benzamide. MS (Q1) 375.3 m)'.

Example 215  2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
methylpropylsulfonyl)-benzamide
Cl

OH
o?

8 g of methyl 4-amino-2-chlorobenzoate was dissolved in 16 mL of MeOH, 8 mL of H;0 and 8 mL
of concentrated hydrochloric acid and was then cooled to 0 °C. A solution of 3.9 g of sodium
nitrite in 15 mL of H;O was added dropwise over 30 min. The reaction was stirred at 0 °C for an
additional 1h. The cold diazonating mixturc was added to a solution of 13.8 g of potassium ethyl
xanthate in 10 mL of H,O at 50~60 °C. The reaction was heated to 65 °C for 2h and monitored by
TLC until complete. The mixture was cooled to 25 °C and oxtracted with cthyl acetate. The
combined organic extracts were washed with brine, dried (MgSQ,), end concentrated. Purified by
silica gel chromatography (0-10% ecthyl ecetatc/hexanc) to afford methyl 2-chloro-4-
(ethoxycarbonothioylthio)benzoate. A solution of 2.6 g of sodium hydroxide in 20 mL of H;0 was
added to 5.9 g of methyl 2-chloro-4-{ethoxycarbonothioylthio)benzoate in 40 mL of EtOH The
reaction mixture was heated to 70 °C for 1h. Upon completion, the mixture was cooled to 25 °C,
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and then acidified to pH 3 by the addition of 10 N HCL The solid was filtered and washed with
H,0 to give 2chloro-4-mercaptobenzonic acid. 3.8 g of 2-chloro-4-mercaptobenzonic acid in 40
mL of 5% sulfuric acid-methano]l was refluxed under nitrogen atmosphers for 3h. After
concentration of the reaction mixturs, 10 ml. of H;O was added and the resulting mixture was
made alkaline with sodium hydrogen carbonats, and extracted with ethyl acetate. The organic
layer was washed with brine, dried (MgSO,), and evaporated to yield methyl 2-chloro-4-
mercaptobenzoate. 80 mg of isobutylene oxide was reacted with methyl 2-chloro-4-
mercaptobenzoate  via Procedure S to afford methyl 2-chloro-4-(2-hydroxy-2-
methylpropylthio)benzoate. 190 mg of methyl 2-chloro-4-(2-hydroxy-2-
methylpropylthio)benzoate was hydrolyzed via Procedure M to give 2-chloro-4-(2-hydroxy-2-
methylpropylthio)benzoic acid. 160 mg of 2-chloro-4-(2-hydroxy-2-methylpropylthio)benzoic acid
was reacted vie procedure R to give 2-chloro-4-(2-hydroxy-2-methylpropylsulfonyl)benzoic acid.
60 mg of 4<chloro-3-(pyridine-2-yDeniline was coupled to  2-chloro-4- (2-hydroxy-2-
methylpropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield 2-chloro-N-{4-chloro-3-(pyridin-2-y[)phenyl)-4-(2-hydroxy-2-
methylpropylsulfonyl)benzamide. MS (Q1) 479.1 (M)".

Example 216  (R)-2-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
phenylethylsulfonyl)benzamide

150 mg of (R)-styrene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (R)-methy! 2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate. 190 mg of (R)-methyl-
2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 170 mg of (R)-2-chloro-4-(2-hydroxy-2-
phenylethylthio)benzoic acid was reacted via Procedure R to give (R)-2-chloro-4-(2-hydroxy-2-
phenylethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3(pyridine-2-yl)aniline was coupled to (R)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield (R)—Z-chloro-]\r-(4-ehloro-3-(pyridin-z-yl)phenyl)-;t@-
hydroxy-2-phenylothylsulfonyl)benzamide. MS (QI) 527.2 (M)".
138
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Examplo 217 (S)—z-chloro-N-(4-chloro-3-(pyridin-z-yl)phenyl)4-(2-hydroxy—2—phenylelhyl-
sulfonyl)benzamide

o

119 mg of (S)-styrene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure S
to afford (S)-methy] 2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate. 230 mg of (S)-methyl-2-
10  chloro-4-{2-hydroxy-2-phenylethylthio)benzoate was hydrolyzed via Procedure M to give (5)-2-
chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 180 mg of (S)-2-chloro-4-(2-hydroxy-2-
phenylothylthio)bonzoic acid was reacted via Procedure R to give (S)-2-chloro-4-(2-hydroxy-2-
phenylethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-{pyridine-2-yl)aniline was cf:upled to (S)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonybenzoio acid via Procedure G. The product was
15 purified on reverss phase HPLC to yield (S)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Ql1) 527.0 oM.

Example 218 (R)—Z—chloro—N—(#-chloro-Zi-(pyﬁdin-z-yl)phcnyl)w-hydroxypmpylsulfonyl)—
20 benzamide

oY

140 mg of (R)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via
Procedurs $ to afford (R)-methyl 2-chloro-4-(2-hydroxypropyithio)benzoate. 435 mg of (R)-
25 methyl-2-chloro-4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
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chloro-4-(2-hydroxypropylthio)benzoic  acid. 403 mg of (R)-2-chloro-4-(2-
hydroxypropylthio)benzoic acid wes reacted via Procedure R to give (R)-2-chloro-4-(2-
hydroxypropylsulfonyl)benzoic acid. 298 mg of 4-chloro-3-(pyridine-2-yl)aniline was coupled to

(R)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid via Procedure G. The product was purified
on reverss phase HPLC to yield (R)-2-chloro-N-{(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxypropylsulfonyl)benzamide. MS (Q1) 465.1 (M)".

Example 219  (S)-2~chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)-
benzamide

cl

H ]

?

0"}

86 mg of (S)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (S)-methy] 2-chloro-4-(2-hydroxypropylthio)benzoate. 275 mg of (S)-methyl-2-chloro-
4-(2-hydroxypropylthio)benzoats was hydrolyzed via Procedure M to give (S)-2-chloro-4-(2-
hydroxypropylthio)benzoic acid. 220 mg of (S)-2-chioro-4-(2-hydroxypropylthio)benzoic acid was
reacted via Procedure R to give (§)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of
4-chloro-3-(pyridine-2-yl)aniline was coupled to (.S‘)-Z-chloro—ll-tz-hydroxypropylsulfonyl)bel;mie
acid via Procedure G. The product was purified on reverse phase HPLC to yield (5)-2-chloro-V-
(4-chloro-3-(pyridin-2-yf)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 (M)*

Example 220 (R)-N~{4-chloro-3{pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide
Cl

HN

Y
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100 mg of (R)-propylene oxide was reacted with methyl 4-mercaptobenzoate via Procedurs S to
afford (R)}mothyl 4-(2-hydroxypropylthio)benzoate. 169 mg of (R)-mothyl 4-(2-
hydroxypropylthio)benzoate was reacted via Procedure R to give (R)-methyl 4-(2-
hydroxypropylsulfonyl)benzoate. 179 mg of (R)-methyl 4-(2-hydroxypropylsulfonyl)benzoate was
hydrolyzed via Procedure M to give (R)-4-(2-hydroxypropylsulfonyl)benzoic acid. 45 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to (R)4-(2-hydroxypropylsulfonyl)benzoic acid via
Procedurc G. The product was purified on reverse pbase HPLC to yicld (R)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(2-hydroxypropyisulfonyl)benzamide. MS (Q1) 431.2 (M)".

Example 221  (S)-N<(4-chloro-3-(pyridin-2-y)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide
c .

B N —

: \

o*

150 mg of (S)-propylene oxide was reacted with methy] 4-mercaptobenzoate via Procedure S to
afford (S)-methyl 4-(2-hydroxypropylthio)benzoate. 650 mg of (S)-methyl 4-(2-
hydroxypropylthio)benzoate was reacted via Procedwe R to give (S)-methyl 4-(2-
hydroxypropylsulfonyl)benzoate. 350 mg of (S)-methyl 4-(2-hyds:oxypropylsulfonyl)benzom was
hydrolyzed via Procedure M to give (5)-4-(2-hydroxypropylsulfonyl)benzoic acid. 45 mg of 4-
chloro-3-(pyridine-2-yDanilinc was coupled to (S)-4-(2-hydroxypropylsulfonyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield (S)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 431.3 (M)*.

Example 222  N-(4-chloro-3-(pyridin-2-yl)phemnyl)-4-(pyridin-3-yimethylsulfonyl)benzamide

191
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1g of 3-(bromomethyl)pyridine hydrobromide was reacted with methyl 4-mercaptobenzoate via
Procedure Q fo afford methyl 4-(pyridin-3-ylmethylthio)benzoate. 980 mg of methy! 4-(pyridin-3-
ylmethylthic)benzoate was rescted via Procedure R to give methyl 4-(pyridin-3-
ylmethylsulfonyl)benzoate. 760 mg of methyl 4-(pyridin-3-ylmethylsulfonyl)benzoate was
hydrolyzed via Procedure M to give _4-(pyridin-3-ylmothylsulfonyl)bcnzoic acid, 60 mg of 4-
chloro-3-(pyridin-2-yDaniline was coupled to 4-(pyridin-3-ylmethylsulfonyl)benzoic acid -via
Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3<{pyridin-2-
yl)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 o).

Example 223 N-{4-chloro-3-(pyridin-z-yl)phcnyl)-4-(pyridin-2-ylmoﬂlylsulfonyl)benmnide

cl

/N

%

1g of 2-(bromomethy!)pyridine hydrobromide was reacted with methyl 4-mercaptobenzoate via
Procedure Q to afford methyl 4-(pyridin-2-ylmethylthio)benzoate. 500 mg of methyl 4-(pyridin-2-
yimethylthio)benzoate was reacted via Procedure R tfo pgive methyl 4{pyridin-2-
ylmethylsulfonyl)benzoate. 470 mg of methyl 4-(pyridin-2-ylmethylsulfonyl)benzoate was
hydrolyzed via Procedure M to give 4-(pyridin-2-yimethylsulfonyl)benzoic acid. 70 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 4-(pyridin-2-ylmethylsulfonyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 M)
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Example 224  4-(2-amino-2-oxocthylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

2.5 g of 2-bromoacetamide was reacted with methyl 4-mercaptobenzoate via Procedure Q to afford
methyl 4-(2-amino-2-oxoethylthio)benzoate. 2.6 g of methyl 4-(2-amino-2-oxoethylthio)benzoate
was reacted via Procedure R to give methyl 4-(2-emino-2-oxoethylsulfonyl)benzoate. 1 g of
methyl 4-(2-amino-2-oxoethylsulfonyl)benzoate was hydrolyzed via Procedure M to give 4-(2-
amino-2-oxocthylsulfonyl)benzoic acid. 150 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled
to 4-(2-amino-2-okoethylsulfonyl)bénzoft acid via Procedure G. The product wei purified on
reverse phase HPLC to: yiold 4~(2-amino-2-oxoethylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yl)pheny)benzamide. MS (Q1) 430.2 (M)".

Example 225 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxypropylsulfonyl)benzamide

2 g of 2~chloro-4-fluorobenzonitrile was reacted with 1-mercapto-2-propanol via Procedure Q to
afford  2-chloro-4-(2-hydroxypropylthio)benzonitrile. 25 g of 2-<chloro4-(2-
hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(2-
hydroxypropylthio)benzoic acid.~ 2.1 g of 2-chloro-4-(2-hydroxypropylthio)benzdic acid was
reacted via Procedure R to give 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of 4-
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chloro-3-(pyridin-2-yl)aniline was coupled to 2-chloro-4-(2-hydroxypropylsulfonyi)bonzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-{4-chloro-
3-(pyridin-2-yl)pheny!)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.2 (M)".

Example 226  N-(4-chloro-3(pyridin-2-yl)phenyl)-4-(2-hydroxypropyisulfony{)-2-
methylbenzamide

2 g of 4-bromo-2-methylbenzonitrile was reacted with 1-mercapto-2-propano! via Procedure Q to
afford Hz-hydmxyproi:ylthio}z-methylbenmnitrila. 950 mg of 4-(2-hydroxypropylthio)-2-
methylbenzonitrile was reacted via Procedure T to give 4-(2-hydroxypropylthio)-2-methytbenzoic
acid. 1.0 g of 4-(2-hydroxypropylthio)-2-methylbenzoic acid was reacted via Procedure R to give
4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid. 100 mg of 4-chloro-3(pyridin-2-
ylaniline was coupled to 4-(2-hydroxypropylsulfonyl)-2-mcthylbonzoic acid via Procedure G.
The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)pheny!)-4-
(2-hydroxypropylsulfonyl)-2-methylbenzamide. MS (Q1) 445.3 (M)".

Example 227  N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxyethylsulfonyl)bonzamide
C

OH
o’b_/-

5 g of 4-fluorobenzonitrile was used in Procedure Q with 2-mercaptosthanol to afford 4-(2-

25  hydroxyethylthio)benzonitrile. 900 mg of 4-(2-hydroxyethylthio)benzonitrile was reacted via
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Procedure T 1o give 4-(2-hydroxyethyithio)benzoic acid. 1.0 g of 4-(2-hydroxyethylthio)benzoic
acid was roacted via Proceduro R to give 4-(2-hydroxyethylsulfonyl)benzoic acid. 80 mg of 4-
chloro-3<(pyridin-2-yl)aniline was coupled to 4-(2-hydroxyethylsulfonyl)benzoic scid via
Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yDphenyl)-4-(2-hydroxyethylsulfonyl)benzamide. MS (Q1) 417.0 (M)".

Example 228  4-(2-(1 H-imidazo!-1-yl)ethylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyD)benzamide

Cl

Taw,

Ve

')

4 g of 4-(2-hydroxyethylthio)benzonitrile was reacted via Procedure R to yield 4-(2-
hydroxyethylsulfonyl)benzonitrile. 3.0 g of triphenylphosphine was added to a solution of 2 g of
4-(2-hydroxyethylsulfonyl)benzonitrile and 4.7 g of carbon tetrabromide in dichloromethane at 0
°C. The reaction mixture was allowed to warm to room temperature and stirred for 1h. The
mixture was diluted with dichloromethane, washed with H;O, dried (MgSO,) and evaporated.
Purified by silica gel chromatography (0-70% ethyl acetate/hexane) to afford 4-(2-
bromoethylsulfonyl)benzonitrile. 250 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in
Procoduro P with imidazole to give 4-(2-(1H-imidazol-1-yl)ethylsulfonyl)benzonitrile. 300 mg of
4-(2-(1 H-imidazol-1-yl)ethylsulfonyl)benzonitrilo was reacted via Procedure T to give 4-(2(1H-
imidazol-1-yl)ethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 4-(2-(1H-imidazol-1-yl)ethylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield 4-(2-(1H-imidazol-1-yDethylsulfonyl)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamido. MS (Q1) 467.1 (M)".

Examplo 229  4-(2(1H-pyrazol-1-yl)ethylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide
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250 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in Procedure P with pyrazole to yield 4-
(2-(1 H-pyrazole-1-y)ethylsulfonyl)benzonitrile. 300 mg of 4<(2<(1H-pyrazole-1-
yDethylsulfonyl)benzonitrile was reacted vie Procedure T to give 4-(2-(1H-pyrazole-i-
yhethylsulfonyl)benzoic acid. 75 mg of 4-chloro-3(pyridin-2-yl)aniline was coupled to 4-(2-
(1 H-pyrazolo-1-yl)ethylsulfomryl)benzoic acid via Procedure G. The product was purified on
reverse phase HPLC to yield 4-(2-(1H-pyrazol-1-yDethylsulfonyl)-N-(4-chloro-3{pyridin-2-
yDphenyl)benzamide. MS (Ql1) 467.0 (M)".

Example 230  N-(4<chloro-3«(pyridin-2-yl)phenyl)-4-(2-(4-methyl-1 H-imidazol-1-
yl)ethylsulfonyl)benzamide

a

270 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in Procedure P with 4-methylimidazole
to yield 4-(2-(4-methyl-1H-imidazole-1-yl)ethylsulfony)benzonitrile. 320 mg of 4-(2-(4-methyl-
1H-imidazole-1-yl)cthylsulfonyl)benzonitrile was reacted via Procedurs T to give 4-(2-(4-methyl-
1 H-imidazole-1-yl)ethylsulfonyl)benzoic acid. o

70 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-(4-methyl-1H-imidazole-1-
yDethylsulfonyl)benzoic acid via Proceduro G. Tho product was purified on reverse phase HPLC
to yield N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(4-methy!-1 H-imidazol-1-
yDethylsulfonyl)benzamide. MS (Q1) 481.0 (M)".
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Example 231  N-(4-chloro-3-{pyridin-2-yl)phenyl)-4-(2-(3-methyl-1H-1,2,4-triazol-1-
yDethylsulfonyl)benzamide.

To a stirred suspension of 10 g of thiosemicarbazide in 100 mL of pyridine was slowly added 7.8
ml of acetyl chlorids at 0 °C. The temperature was maintained throughout the addition (0 °C - 4
°C). The reaction mixture was allowed to warm to room temperature and stirred for 16 h.
Evaporation gave 1-acetyl thiosemicarbazide. The crude 1-acetyl thiosemicarbazide was dissolved
in 70 mL of MeOH and 12 g of sodium methoxide, and was refluxed for 10 h. The solvent was
removed and the residue was dissolved in H,0, then acidified to pH 2 by the addition of 1IN HCI
The resulting solid was filtered and washed with H;O to give 3-methyl-1,2,4-triazole-5-thiol. 1 g
of 3-methyl-1,2,4-triazole-5-thiol was added to a solution of 61 mg of sodium nitrite in 3 ml of
pitric acid and 6 mL of H,O at 0 °C. The reaction mixture was stirred for 1h at 0 °C, and basified
with saturated sodium carbonate and concentrated. The residue was dissolved with MeOH and
filtered. The filtrate was cvaporated to give 3-methyl-1,2,4-triazole. 230 mg of 4-(2-
bromoethylsulfony!)benzonitrile was used in Procedure P with 3-methyl-1,2,4-triazole to yield 4-
(2-(3-methy)-1H-1,2 4-triazole-1-yDethylsulfonyDbenzonitrile. 310 mg of 4-(2-(3-methyl-1H-
1,2,4-triazole-1-yl)cthylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(3-methyl-
1H-1,2,4-triazole-1-yl)ethylsulfonyl)benzoic acid.

60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-(3-methyl-1H-1,2,4-triazole-
1-yDethylsulfonyl)benzoic acid via Procedurs G. The product was purified on reverso phase
HPLC to yield  N-(4-chloro-3-(pyridin-2-y)phenyl}-4-(2-(3-methyl-14-1,2,4-triazol-1-
yDethylsulfonyl)benzamide. MS (Q1) 482.1 (M)".

Exemple 232 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide
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5 g of 4-fluorobenzonitrile was used in Procedure Q with 3-mercapto-1-propanol to afford 4-(3-
hydroxypropylthio)benzonitrile. 1.8 g of 4-(3-hydroxypropylthio)benzonitrile was reacted via
Procedure T to give 4-(3-hydroxypropylthio)benzoic acid. 12 g of 4(3-
hydroxypropylthio)benzoic acid was reacted via Procedurs R to give 43-
hydroxypropylsulfonyl)benzoic acid. 50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(3-hydroxypropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide.
MS (Q1) 431.3 (M)".

Bxample 233 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-mcthoxyethylsulfonyl)benzamide

Cl

0*

A mixture of 500 mg of methy] 4-mercaptobenzoate, 1.6 g of potassium carbonate, 1.2 g of 2-
bromoethylmethylether and 329 mg of tetrabutylammonium iodide in 10 mL of acetone was
refluxed for 16 h. The reaction mixture was diluted with ethyl acetate, washed with H,O and
concentrated. Purified by silica gel chromatography (0-50% othyl acetate/ hexane) to yield 4-(2-
methoxyethylthio)benzoate. 240 mg of 4-(2-methoxyethylthio)benzoate was reacted via Procedure
R to give 42-mothoxyethylsulforryl)benzoate. 120 mg of 4-(2-methoxyethylsulfonyl)benzoate
was hydrolyzed via Procedure M to yield 4-(2-methoxyethylsulfonyl)benzoic acid. 50 mg of 4-
chloro-3-(pyridin-2-yDaniline was coupled to 4-(2-methoxyethylsulfonyl)benzoic acid via
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Proceduro G. The product was purificd on reverso phase HPLC to yield N-(4-chioro-3-(pyridin-2-
yl)phenyl)-4-(2-methoxyethylsulfonyl)benzamide. MS (Q1) 431.0 (M)'.

Example 234  N-(4-chloro-3-(pyridin-2-yDphenyl)-4-(propylsulfonyl)benzamide

1 g of ' 4-fluorobenzonifiile was used in Procedure Q with 1-propancthiol to afford 4-
(propylthio)benzonitrile. 860 mg of 4-(propylthio)benzonitrile was reacted via Procedurc T to give
4-(propylthio)benzoic acid. 700 mg of 4-(propyithio)benzoic acid was reacted via Procedure R to
.give 4-{propylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(propylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yicld N-(4-chloro-3-{pyridin-2-yl)phonyl)-4-{propylsulfonyl)benzamide. MS (Q1) 415.0(M)".

Example 235  2-chloro-N-(4-chloro-3<(pyridin-2-yl)phenyl)-4-(2-
hydroxyethylsulfonyl)benzamide

4 g of 2-chloro-4-fluorobenzénitrile was uscd in Procedure Q with 2-mercaptocthanb! to afford 2-
chloro-4-(2-hydroxyethyithio)benzonitrile, 1 g of 2-chloro-4-(2-hydroxyethylthio)benzonitrile was
reacted via Procedure T to give 2-chloro-4-(2-hydroxyethylthio)benzoic acid. 1 g of 2-chloro-4-(2-
hydroxyethylthio)benzoic acid was reacted via Procedure R to yield 2-chloro-4-(2-
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hydroxyothylsulfonyl)benzoic acid. 50 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled to 2-
chloro-4-(2-hydroxyethylsulfonyl)benzoic acid via Procedure G. The product was purified on
reverse phase HPLC to  yield  2-chloro-N-(4-chloro-3-(pyridin-2-y[)phenyl)-4-(2-
hydroxyethylsulfonyl)benzamide. MS (Q1) 451.00M)",

Example 236 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-
hydroxypropylsulfonyl)benzamide

cl

H |

L

Y

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 3-mercapto-1-propanel to afford
2-chloro-4-(3-hydroxypropylthio)benzonitrile, 1 B of 2-chloro-4-(3-
hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(3-
hydroxypropylthio)benzoic acid. 1.2 g of 2-chloro-4-(3-hydroxypropylthio)benzoic acid was
reacted via Procedure R to yield 2-chloro-4-{2-hydroxypropylsulfonyl)benzoic acid. 75 mg of 4-
chloro-3-(pyridin-2-ylaniline was coupled to 2~chloro-4-(2-hydroxypropylsulfonyl)benzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-
3{pyridin-2-y1)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 (M)".

Example 237  4-(allylsulfonyl}-N-(4-chloro-3-(pyridin-2-yDphenyl)benzamide
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7.3 g of 4-(3-hydroxypropylthio)benzonitrile was reacted via Procedure R to yield 4-(3-
hydroxypropylsulfonyl)benzonitrile. 1.9 g of NBS was added to a solution of 2 g of 4-(3-
hydroxypropylsulfonyl)benzonitrile and 2.8 g of tripbonylphosphine in 10 mL of dichloromethane
at 0 °C. The reaction mixture was stirred at 0 ~5 °C for 1h. The mixture was diluted with
dichloromothane, washed with H:0, dried (MgSO,) and evaporated. Purified by silica gol
chromatography (10-70% ethy! acetate/hexane) to afford 4-(3-bromopropylsulfonyl)benzonitrile.
300 mg of 4-(3-bromopropylsulfonyl)benzonitrile was reacted via Procedure T to give 4-
(allylsulfonyl)benzoic acid. 40 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(allylsulfonylbenzoic acid via Procedure G. The product was purified on reverse phase HPLC to
yiold 4-(allylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 413.2 o).

Example 238 4-(111Iylsulfonyl)-Z-chlom—N—(4—chloro—3-(pyridin-z-yl)phenyl)benzlmide

cl

o’f

115 mg of NBS was added to a solution of 200 mg of 2-chloro-N-(4-chloro-3-(pyridin-2-
yl)pheny)}-4-(3-hydroxypropylsulfonyl)benzamide and 169 mg of triphenylphosphine in 3 mL of
dichloromethane at 0 °C. The reaction mbxture was stied at 0 ~5 °C for 1h. The mixture was
diluted with dichloromethano, washed with H;O, dried (MgSO,) and evaporated. Purified by prep
TLC plate (60% ethyl acetate/hexane) to afford 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-
3{pyridin-2-y))phenyl)benzamide. 60 mg of 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-y!)phenyl)benzamide and 111 mg of cesium carbonats in 0.5 mL of DMF were heated
to 100°C in a sealed microwave reactor for 20 min. The reaction mixturo was evaporated, and tho
product was purified on reverse phase HPLC to yield 4-{allylsulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yDphenyl)benzamide. MS (Q1) 448.0 (M)".

Example 239 2-chloro-N-{4-chloro-3-(pyridin-2-yl)pheny])-4-(3-morpholinopropylsulfonyl)-

benzamide
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120 mg of 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was
used in Procedure P with morpholine to yield 2-chloro-N-(4-chloro-3-(pyridin-2-y[)phenyl)-4-(3-
morpholinopropylsulfonyl)benzamide. MS (Ql) 534.0 o'

Example 240  2-chloro-N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-(2-oxopyrrolidin-1-yl)benzamide

A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of 2-pyrrolidinone and 3 g of cesium
carbonate in 5 mL of DMF was heated to 100 °C in a sealed microwave reactor for 15 min. The
reaction mixture was diluted with ethyl acetate, washed with H;O, dried (MgSO,) and evaporated.
Purified by silica gel chromatography (20-80% ethy! acetate/hexane) to afford 2-chloro-4-(2-
oxopyrrolidin-1-yl)benzonitrile. 890 mg of 2-chloro-4-(2-oxopyrrolidin-1-yl)benzonitrile was
reacted via Procedure T to give 2-chloro-4-(2-oxopyrrolidin-1-yl)benzoic acid. 80 mg of 4-chloro-
3-(pyridin-2-yD)aniline was coupled to 2-chloro-4-(2-oxopyrrolidin-1-yl)benzoic acid via Procedure
Q. The product was purified on reverse phase HPLC to yield 2-chloro-N{(4-chloro-3-(pyridin-2-
yl)pheny!)-4-(2-oxopyrrolidin-1-yl)benzamide. MS (Q1) 426.2 (M)".

Example 241  N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-(2-oxcoxazolidin-3-yl)benzamide
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A mixture of 1 g of methyl 4-iodobenzoats, 399 mg of 2-oxozolidone, 1.1 g of potassium
carbonate, 34 mg of N, N'-dimethylethylenediamine and 73 mg of copper iodide in 10 mL of
toluene was heated to 150 °C in a sealed microwave reactor for 2h. The reaction mixture was
dilrted with ethyl acetate, washed with H,0, driad (MgSO,) and evaporated. Purified by silica gel
chromatography (20-70% ethyl acetate/bexane) to afford methyl 4-(2-oxooxazolidin-3-y{)benzoate.
530 mg of methy] 4-(2-oxooxazolidin-3-yl)benzoate was hydrolyzed via Procedure M to give 4-(2-
oxooxazolidin-3-yl)benzoic acid. 70 mg of 4-chloro-3«(pyridin-2-yl)aniline was coupled to 4-(2-
oxooxazolidin-3-yT)benzoic acid via Procedurs G. The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-y[)phenyl)-4-(2-oxooxazolidin-3-y!)benzamide. MS QD
3942 (M)

Example 242  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide

4 g of 4-bromo-2-methylbenzonitrile was used in Procedure Q with ethanethiol to afford 4-
(cthylthio)-2-methylbenzonitrile. 2 g of 4-(ethylthio)-2-methylbenzonitrile was reacted via
Procedure R to give 4-(ethylsulfony{)-2-methylbenzonitrile. 2.5 g of 4-(ethyisulfonyl)-2-
methylbenzonitrile was reacted via Procedure T to give 4-(ethylsulfomyl)-2-methylbenzoic acid.
75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(ethylsulfonyl)-2-methylbenzoic acid
via Procedure G. The product was purified on reversc phase HPLC to yield N<(4-chloro-3-
(pyridin-2-yT)phenyl)-4-(cthylsulfonyl)-2-methylbenzamide. MS (Q1) 415.0 ™.
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Example 243  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(cthylsulfonyl)benzamide

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with ethanethiol to afford 2-chloro-4-
(cthylthio)benzonitrile. 2 g of 2-chloro-4-(cthyithio)benzonitrile was reacted via Procedure T to
give 2-chloro-4-(cthylthio)benzoic acid. 1.5 g of 2-chloro-4-(ethyithio)benzoic acid was reacted
via Procedure R to yield 2-chloro-4-{ethylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-
ylaniline was coupled to 2-chloro-4-(ethylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(cthylsulfonyl)benzamide. MS (Q1) 435.1 (M)".

Example 244  2-chloro-N-(4-chloro-3<(pyridin-2-yl)phenyl)-4-(isopropylsulfonyl)benzamide

cl

Za

o°

2 g of 2-chloro-4-fluorobonzonitrile was used in Procedure Q with 2-propanethiol to afford 2-
chloro-4-(isopropylthio)benzonitrile. 1.6 g of 2-chloro-4-(isopropythio)benzonitrile was reacted
via Procedurs T fo give 2-chloro-4-(isopropylthio)benzoic acid. 1 g of 2-chloro-4-
(isopropylthio)benzoic &cid was reacted via Procedure R to give 2-chloro-4-
(isopropylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 2-
chloro-4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse
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phase HPLC to yicld 2-chloro-N-{4-chloro-3{(pyridin-2-yl)phenyl)-4- Z, q

(isopropylsulfonyl)benzamide. MS (Q1) 449.1 (M)".

Example 245 N-(4-chloro-3—(pyridin:?.-yl)phenyl)-4-(ilopropylsulfonyl)be:mmide

2 g of 4-fluorobenzonitrile was used in Proceduro Q with 2-propanethiol to afford 4-
(isopropylthio)benzonitrile. 900 mg of 4-(isopropythio)benzonitrile was reacted via Procedure T
to give 4-(isopropylthio)benzoic acid. 730 mg of 4-(isopropylthio)benzoic acid was reacted via
Procedure R to give 4-(isopropylsulfonyl)benzoic acid. 75 mg of 4-chloro-3(pyridin-2-yl)aniline
was coupled to 4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N{4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonyl)benzamide.
MS (QI)415.0 (M)

Example 246  N-{4-chloro-3-(pyridin-2-y[)phenyl)-2-methyl-4-(methylsulfonyl)benzamide

)

A solution of 500 mg of 4-bromo-2-methylbenzonitrile and 268 mg of sodium thiomethoxide in 3
mL of DMF was stirred for 1h. The reaction mixture was diluted with ethyl acetato, washed with
H30, dried (MgSO,) and svaporated to afford 2-methyl-4-(methylthio)benzonitrile. 400 mg of 2-
methyl-4-(methylthio)benzonitrile was reacted via Procedure T to give 2-methyl-4-
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(methylthio)benzoic acid. 430 mg of 2-methyl-4-(methylthio)benzoic acid was roacted via ] 2¢O

Procedure R to yiold 2-methyl-4-(methylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-
yDaniline was coupled to 2-methyl-4-(methylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phagse HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-
(methylsulfony!)benzamide. MS (QI) 401.0 (M)*.

Example 247  N-(4-chloro-3-(pyridin-2-y)phenyl)-6-(methylsulfonyl)nicotinamide

1 g of methyl G-chloronicotinate was reacted via Procedure O to yield methyl 6
(methylsulfonyl)nicotinate. 1 g of methyl 6-(methylsulfonyDnicotinate was hydrolyzed via
Procedure M to give 6-(methylsulfonyDnicotinic acid. 100 mg of 4-chloro-3-{pyridin-2-yl)aniline
was coupled to 6-(methylsulfonyl)nicotinic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonyl)nicotinamide.
MS (QI) 388.1 (M)".

Example 248  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide

TP

50 mg of 4-chloro-3-(pyridin-2-yl)eniline was coupled to 4-methyl-2-phenyl-5-pyrimidine

25  carboxylic acid via Procedure G. The product was purified on reverse phase HPLC to yield N<(4-

chloro-3-(pyridin-2-y!)phenyl)-2-methyl-4-phenylpyrimidine-S-carboxamide. MS (Q1) 401.1 (M)".

206



10

15

20

WO 2006/028958 PCT/US2005/031284 44'@

221

Example 249  N<(4-chloro-3-(pyridin-2-yl)pheny!)-1-(4-fluorophenyl)-5-methyl-1H-pyrazole-4-
carboxamide

50 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 1-(4-fluorophenyl)-5-methyl-1H-
pyrazole-4-carboxylic acid via Procedure G. The product was purified on reverse phase HPLC to
yield . N-(4-'chloro-3-(pyridi:|-2-yi)phnnyl)-l{#ﬂuomphenyl}S—methyl—lH—pynmle—ll—
carboxamide. MS (Q1) 407.0 (M)*.

Example 250  6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide

A mixture of 450 mg of 4-chloro-3-(pyridin-2-yl)aniline, 427 mg of 6-chloronicotinyl chloride and
1.9 g of PS-DIEA in 10 mL of dichloromethane was shook on the shaker for 3h. The reaction
mixture was filtered and washed with dichloromethene. The filtrate was concentrated to yield 6-
chloro-N-{4-chloro-3-{pyridin-2-yl)pheny)nicotinamide. MS (Q1) 344.2 o'

Example 251 N-(4-cl§lom—3-(pyridin-2-yl)phenyl)—6—(4—ethylpipenzin-l-yl)nicotinamide
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Procedure F was performed using 50 mg of 6-chloro-N<(4-chloro-3-(pyridin-2-
yDphenyDnicotinamide and 93 pL of 1-cthyipiperazine in 0.5 mL of BuOH. Purified by reverse

5 phase HPLC to yield N-(4-chloro-3-{pyridin-2-yD)phenyl)-6-(4-ethylpiperazin-1-yl)nicotinamide.
MS (Q1) 422.0 (M)".

Bxample 252  N<{4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyethyl)piperazin-1-
10  yDnicotinamide

a

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3<(pyridin-2-
15  ylphenylnicotinamide and 90 pL of I-(2-hydroxyethyl)piperazine in 0.5 mL of BuOH. Purified

by reverss phass HPLC to yield N-(4chloro-3-(pyridin-2-yl)phenyl)-6-(4(2-

hydroxyethyl)piperazin-1-yl)nicotinamide. MS (Q1) 438.0 o'

20 Bxamplo 253 ‘(R)-N-(4-chloro-3-(pyridin-2-yl)phonyl)-6-(2-hydroxypropylamino)nicotinamide.
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Procoduro F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyDnicotinamide and 57 pL of li-l-Amino-Z—pmpa.nol in 0.5 mL of BuOH. Purified by

S reverse phase HPLC to yield (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-
hydroxypropylamino)nicotinamide. MS (Q1) 383.4 o).

Examplo 254 (8)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide

10
Cl

Procedure F was performed using S0 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yDphenylnicotinamide and 57 uL of S-1-Amino-2—propanol in 0.5 mL of BuOH. Purified by

15 reverse phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-
hydroxypropylamino)nicotinamide. MS (Q1) 383.4 (M)".

Bxample 255  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimothylmorpholino)nicotinamide
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Procedure F was performed using 50 mg of 6-chloro-N-{(4-chloro-3<{pyridin-2-

yDphenyl)nicotinamide and 90 uL of 2,6-dimethylmorpholine in 0.5 mL of BuOH. Purified by

reverse phase HPLC to yield N~(4-chloro-3(pyridin-2-yl)phenyl)-6(2,6-
5  dimethylmorpholino)nicotinamide. MS (Q1) 423.4 (M)".

Example 256 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-yl)nicotinamide

cl

: <.

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3-{pyridin-2-

yDphenyDnicotinamide and 74 mg of 4-hydroxypiperidine in 0.5 mL of BuOH. Purified by

reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-
15 yDnicotinamide, MS (Q1) 409.3 (M)".

Example 257  N-(4-chloro-3«(pyridin-2-yl)phenyl)-6-(3,5-dimethyl-1H-pyrazol-1-y)nicotinamide

cl

21 mg of sodium hydride was added to a solution of 84 mg of 3,5-dimethylpyrazole in 2 mL of
DMF. The reaction mixture was stirred for 10 min, and then added 100 mg of 6-chloro-N-(4-
chloro-3<{pyridin-2-y[)phenyl)nicotinamide. The reaction was heated to 140 °C for 16h. The
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mixturo was quenched with McOH and evap'ornted. The product was purified on reverso phase z Z 5
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)pheny!)-6(3,5-dimethyl-1H-pyrazol-1-yl)nicotinamide.
MS (Q1) 404.3 (M)*.

Examplo 258  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-oxopiperidin-1-yDnicotinamide

Procedure F was porformed using 50 mg of G6-chloro-N-(4-chloro-3-{pyridin-2-
yl)phenyl)nicotinamide and 29 mg of piperazin-2-onc in 0.5 mL of BuOH. Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-oxopiperidin-1-yl)nicotinamide. MS
(Q1) 408.3 (M)".

Bxample 259  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide

Cl

&

A mixture of 1 g of methyl 4-iodobenzoats, 920 mg of 4-Boc-piperazinone, 1.1 g of potassium
carbonate, 32 mg of N, N’-dimethylethylenediamine and 70 mg of copper iodide in 10 mL of
toluene was heated to 150 °C in a snnl:d microwave reactor for 3h. The reaction mixture was
diluted with ethyl acetate, washed with HyO, dried (MgSO,) and evaporated. Purified by silica gel
chromstography  (20-80%  cthyl  acetate/hoxans) to  afford  ftertbutyl  44-
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(methoxycubonyl)phenyl)-B-oxopipcrlzine-l-.carboxylate. 500 mg of tert-butyl 4-(4-
(methoxycarbonyl)phenyl)-3-oxopiperazine-1-carboxylate was hydrolyzed via Procedure M to give
4-(4<{tert-buthoxycarbonyl)-2-oxopiperazin-1-yl)benzoic acid. 100 mg of 4-chloro-3(pyridin-2-
yDeniline was coupled to 4-(4-(tert-buthoxycarbonyl)-2-oxopiperazin-1-ylbenzoic acid via
Procedure G. The reaction mixture was diluted with ethyl acetate, washed with 0.1 N sodium
hydroxide and brine, dried (MgSO4) and evaporated to afford tert-butyl 4-(4-(4-chloro-3-(pyridin-
2-yDphenylcarbamoyl)phenyl)-3-oxopiperazine-1-carboxylate. 300 mg of crude tert-butyl 4-(4-(4-
chloro-3-{pyridin-2-yl)phenylcarbamoyl)pheny!)-3-oxopiperazine-1-carboxylate was treated with
TFA (2 mL) containing trace amounts of H,O for 1h. The roaction mixture was evaporated and
the crude product was purified by reverse |;hnse HPLC to yield N-{4-chloro-3-(pyridin-2-
yl)phonyI)-4-(2-oxopiperazin-1-yl)benzamide. MS (Q1) 407.3 (M)".

Example 260 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-methyl-2-oxopiperazin-1-yl)benzamide
C
H

120 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)}-4-(2-oxopiperazin-1-yl)benzamido was dissolved in
2 mlL of DMF and then treated with 53 mg of paraformaldehyde, 137 mg of sodium
triacetoxyborohydride and 0.2 mL of AcOH. After stiring 16 h, the reaction mixture was
ovaporated and the crude product was purified by reverse phaso HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(4-methy]-2-oxopiperazin-1-yl)benzamide. MS (Q1) 421.3 (M)*.

Example 261 2-&mino-N-(4-chloro-3-(pyr-idin-2-yl)phunyl)A-(mothylsulfonyl)bennmido
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2.2 g of methyl 4-(methylsulfonyl)-2-nitrobenzoate was reacted via Procedure C to afford methyl
2-smino-4-(methylsulfonyDbenzoate. 500 mg of methyl 2-amino-4-(methylsulfonyl)benzoate was
hydrolyzed via Procedure M to give 2-amino-4-(methylsulfonyl)benzoic acid. 100 mg of 4-chloro-
3-(pyridin-2-yl)aniline was coupled to 2-amino-4-(methylsulfonyl)benzoic acid via Procedure G.
The product wes purified on reverse phase HPLC to yield 2-amino-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl)benzamide. MS (Q1) 402.0 M)

Example 262 2-acetamido-N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide

C

Za

)

20 pL of acetyl chloride was added to e solution of 90 mg of 2-amino-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl)benzamide in 2 mL of pyridine at 0 °C. The roaction mixture. was
allowed to warm to room temperature and stirred for 2h. The reaction was quenched with MeOH
and evaporated. The product was purificd on reverse phase HPLC to yield 2-acetamido-N~(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide. MS (Q1) 444.0 o).

Example 263 N-(4-ch|oro-3-(pyridin—2—yl)phcnyl)—2-iodo-4-(methylsulfonyl)bennmido
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600 mg of methyl 2-amino-4-(methylsulfonyl)benzoate was added to a solution of 4 mL of H;0
and 1 mL of concentrated sulfuric acid. The solution was cooled to 0 °C and a solution of 206 mg
of sodium nitrite in 1 mL of H;O was added slowly. The reaction mixture was stirred for 2 b and
then a solution of 782 mg of potassium iodide in 2 mL of H,O was added dropwise at 0 °C. The
reaction was allowed to warm to room temperature and stirred for 5 h. The mixture was extracted
with ethyl acetate. The combined organic extracts were washed with saturated Na;S;0;, dried
(MgSO,) and evaporated. Purificd by silica gel chromatography (5-50% ethyl acetatc/hexane) to
afford methyl 2-iodo-4-(mothylsulfonyl)benzoate. 160 mg of methyl 2-iodo-4-
(methylsulfonyl)bcnzoats was hydrolyzed via Procedure M to give 2-iodo4-
(methylsulfonylbenzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-iodo-4-
(methylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-iodo-4-(methylsulfonyl)benzamide. MS (Q1) 513.0
M.

Example 264  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((35,5R)-3,5-dimethylpiperazin-1-yl)-2-
methylnicotinamide

Stoichiometric amounts (0.04 mol) of methy! proplolate and sthyl 3-aminocrotonate were heated to
140 °C for 1h. 1 g of the crude (2E,4Z)-methyl-4-(1-aminoethylidene)-5-oxooct-2-enoate in 4 mL
of DMF was heated to 230 °C in a sealed microwave reactor for 40 min. The reaction mixture was
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diluted with othyl acotate, washed with H,0, dried (MgSO,) and evaporated to afford crude ethyl
6-hydroxy-2-methylnicotinate. A mixture of 800 mg of crude ethyl 6-hydroxy-2-methylnicotinate
in 4 mL of phosphorus oxychloride was heated to 150 °C in a sealed microwave reactor for 15 min.
The reaction mixture was poured into ice/water, extracted with diethyl ether. The combined
organic layers were dried (MgSO,) and evaporated. Purified by silica gol chromatograph (0-20%
ethyl acetate/hexane) to yield ethyl 6-chloro-2-methylnicotinate. 400 mg of ethyl 6-chloro-2-
mothylnicotinate was hydrolyzed via Proceduro M to give 6-chloro-2-methylnicotinic acid. 300 mg
of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 6-chloro-2-methylnicotinic acid via Procedure
G. The reaction mixture was diluted with ethyl acetate, washed with 0.1 N sodium hydroxide and
brine, dried (MgSO,) and evaporated to afford 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methyinicotinamide. Procedure F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-
2-yDpheayl)-2-methylnicotinamide and 128 mg of 2,6-dimethylpiperazine in 1 mL of BuOH.
Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6((35,5R)-3,5-
dimethylpiperazin-1-yl)-2-methylnicotinamide. MS (Q1) 436.3 (M)".

Example 265  (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yDnicotinamide

Procedurs F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
mothylnicotinamide and 112 mg of S-(-)-2-methylpiperizine in 1 mL of BuOH. Purified by
reverso phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-y[)phenyl)-2-methyl-6-(3-
methylpiperazin-1-yl)nicotinamide. MS (Q1) 422.3 (M)".

Bxample 266  (R)-N-(4-chloro-3(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yDnicotinamide.
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Procedure F was performed using 100 mg of 6-chloro-N-{4-chloro-3-{pyridin-2-yl)phenyl)-2-
methylnicotinamide and 112 mg of R-(+)-2-methylpiperizine in 1 mL of BuOH. Purified by

5 reverse phasse HPLC to yield (R)-N<{4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-
methylpiperazin-1-yDnicotinamide. MS (Q1) 422.3 (M)".

Example 267 N<{4chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
10  yDnicotinamide

Procedure ¥ was performed using 100 mg of 6-chloro-N-{4-chloro-3(pyridin-2-yD)phenyl)-2-
methylnicotinamide and 112 mg of 2-methylpiperizine in 1 mL of BuOHL Purified by reverse

15 phase HPLC to yield N<(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yDnicotinamide. MS (Q1) 422.3 (M)".

Example 268 N-(4-chloro-3-(pyridm-z-yl)phanyl)-6-(4-(2-hydmxyaeotyl)piperlzin-l-yl)-z-
20 methylnicotinamide
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100 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-yl)nicotinamide was
coupled to glycolic acid via Procedure G. The product was purified on reverse phase HPLC to
yiold N-{(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyacetyl)piperazin-1-yl)-2-
methylnicotinamide. MS (Q1) 466.3 (M_)_*.

Example 269 N<{4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(4-(methylsulfonyl)piperazin-1-
yDnicotinamide

1.3 mL of methanesulfonyl chloride was slowly added to a solution of 2 g of 1-Boc—piperazine-and
1.3 mL of pyridine in 6 mL of dichloromethane at 0 ® C. The reaction mixture was allowed to
wamm to room temperature and stirred for 2h while being monitored by TLC, Upon completion,
the mixture was diluted with dichloromethane, washed with H,O, dried (MgSO,) and evaporated.
Purified by silica gel chromatograph (20-100% ethyl acetate/haxane) to afford tert-butyl4-
(methylsulfonryDpiperazine-1-carboxylate. 930 mj of tert-butyl-4(methylsulfonyl)piperazine-1-
carboxylate was treated with 4N HCI in dioxane for 2h. The reaction mixture was cvaporated to
give tho HCI salt of 1-(methylsulfonyl)piperazine. Procedure F was performed using 50 mg of 6-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide, 69 mg of 1-
(methylsulfonyl)piperazine and DIEPA(] eq) in 0.5 mL of BuOH. Purified by reverse phase
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HPLC to yield N-(d4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(4-(methylsulfomyl)piperazin-1- Z 32
yDicotinamide. MS (Q1) 486.3 (M)".

5 Example270 N-(4-chloro-3-(pyridin-2-yNphenyl)-2-methyl-6-thiomorpholinonicotinamids

cl

N\ 4

Procedure F was performed using 90 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

10 methylnicotinamide and 78 pL of thiomorpholine in I mL of BuOH. Purified by reverse phase
HPLC to yield N-(4-chloro-3{(pyridin-2-yDphenyl)-2-methyl-6-thiomorpholinonicotinamide. MS
(Q1) 425.3 (M)™.

15 Example27] N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-sulfonylmorpholinonicotinamide

100 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-thiomorpholinonicotinamide was
20 reacted viz produce R. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-2-methyl-6-sulfonylmorpholinonicotinamide. MS (Q1) 457.3 (M)".
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Example 272 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(2-(pyrrolidin-1-yl)cthylamino)- 2 .J 3

nicotinamide

3

s  Procedure ¥ was performed using 100 mg of 6-chloro-N-{(4-chloro-3-(pyridin-2-y{)phenyl)-2-
methylnicotinamide and 70 L of 1-(2-sminoethyl)pyrrolidine in 1 mL of BuOH. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yi)phenyl)-2-methyl-6-(2<(pyrrolidin-1-
yl)ethylamino)nicotinamide. MS (Q1) 436.0 o™

H

10
Example 273 N-(4-chloro-3-(pyridin-2-yD)phenyl)-6-((2«(dimethylaminc)ethyl)(methyl)amino)-
2-methylnicotinamide
) cl
\_I
7 N h(
/

15 Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 66 pL of N,N,N'-trimethylothylenediamine in 0.5 mL of BuOH. Purified
by reverse phase HPLC to  yield N<(4-chloro-3-(pyridin-2-yl)phenyl)-6-{((2-
(dimethylamino)ethyl)(methyl)amino)-2-methylnicotinamide. MS (Q1) 424.0 o".

Example 274 N—(4-chloro-3-(pyridin-z-yl)phenyl)-2-methyl-6-(3-oxopipenzin—l-yl)niooﬁnunide
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Procedure F was performed using 100 mg of 6-chloro-N-(4-chIoro—3-(pyridin-z-yl);;henyl)-?.-
methylnicotinamide and 84 mg of piperazine-2-one in 1 mL of BuOH. Purified by reverse phase
HPLC to yield N-(4-chloro-3-(pyﬁdin-z-yl)phenyl)-z-methyl-6—(3-oxopiperazin-l-yl)nicotimmide.
MS (Q1) 4223 (M)".

Example 275 N«{4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methyl-15-1,2,4-triazol-1-
yDnicotinamide

A mixture of 57 mg of 3-methyl-1,2,4-triazol and 16 mg of sodium hydride in 2 mL of DMF was
stirred for 10 min. 80 mg of 6-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide
was added. The reaction was heated to 140 °C for 16h. The reaction mixture was quenched with
MeOH and evaporated. Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-?.-methyl—ﬁ-(!—methyl—lH-l,2.4-iriml-l-yl)nicotinunide. MS (Q1) 405.3 (M)".

Example 276 N-{4chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(1 A-1,2,4-triazol-1-
yDnicotinamide
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A mixture of 41 mg of 1,2,4-triazol and 14 mg of sodium hydride in 2 mL of DMF was stirred for
10 min. 70 mg of 6-chloro-N~(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide was added.
The reaction was heated to 140 °C for 6h. The reaction mixture was quenched with MeOH and
evaporated.  Purified by reverse phase HPLC fo yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methyl-6-(1H-1,2,4-triazol-1-yDnicotinamide. MS (Q1)391.4 (M)".

Example 277 N-(4-chloro-3-(pyridin-z-yl)phenyl)-z-mcﬂlyl-ﬁ-(lH—pynzol-l-yl)nicotil.mmide

A mixture of 52 mg of pyrazole and 18 mg of sodium hydride in 2 mL of DMF were stirred for 10
min. 90 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide was added.
The reaction was heated to 140 °C for 5Sh. The reaction mixture was quenched with MeQH and
evaporated. Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methyl-6-(1 H-pyrazol-1-yDnicotinamide, MS (QI) 390.0 (M)".

Example 278  N-(4-chloro-3-{pyridin-2-yl)phenyl)-2-methyl-6-(pipcrazin-1-yl)nicotinamide
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Procedure F was performed using 80 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 209 mg of 1-Boc-piperizine in 1 mL. of BuOH. The reaction mixture
was cveporated to afford tert-butyl 4-(5-{4-chloro-3(pyridin-2-yl)phenylcarbamoyf)-6-
methylpyridin-2-yl)piperazine-1-carboxylate. 150 mg of tert-butyl 4-(5-(4-chloro-3-(pyridin-2-
yDphenylcarbamoyl)-6-methylpyridin-2-yl)piperazine-1-carboxylate was treated with TFA (1 mL)
containing trace amounts of H;O for 2 h. The reaction mixture was diluted with ethyl acetato,
washed with 0.IN sodium hydroxido and brine, dried (MgSO,) and evaporated. Purified by
reverse phase HPLC to yield N—(4-chloro-3-(pyridin-z-yl)phenyl)-z-methy|-6-(piperazin-1-
yDnicotinamide. MS (Q1) 408.3 (M)".

Example 279  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide

Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 116 pl of R+(-)-1-amino-2-propanol in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-
2-methylnicotinamids. MS (QI) 397.4 (M)".

Example 280  (5)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6<(2-hydroxypropylamino)-2-
methylnicotinamide
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Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 116 pL of S~(+)-1-amino-2-propanol in 0.5 mL of BuOH. Purified by

5 reveme phaso HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide. MS (Q1) 397.4 oy

Examplo 281 . 6-(2-(IH-imidnml-4-yl)ethylamino)-N-(4-chloro-3-(pyridin-z-yl)phenyl)-z-
10 methylnicotinamide

HJ—@IH

Procedurs F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)-2-
methylnicotinamide and 93 mg of histamine in 0.5 mL of BuOH. Purified by revorse phase HPLC

15 to yield 6-(2-(1H-imidlml-4-yl)thylnmino)-N-(‘l-chloro—i!—(pyridin-z-yl)phenyl)-z-
methylnicotinamide. MS (Ql1) 433.0 (M)

Example 282 6-(4-ueetylpiper|zin-l-yl)-N-(4-chloro-3-(pyridin-z-yl)phenyl)-z-
20  methylnicotinamide
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Procedurs F was performed using 55 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 99 mg of 1-acetylpiperazine in 0.5 mL of BuOH. Purified by reverse
phase HPLC to yield 6-(4-acotylpiperazin-1-yI)-N-(4-chloro-3-(pyridin-2-yDphenyl)-2-
methylnicotinamide. MS (Q1) 450.4 (M)".

Example 283 N-<{4-chloro-3-(pyridin-2-yl)pheny[)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide
cl

Za

Procedure F was performed using 55 mg of 6-chloro-N-{(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 95 mg of 2,6-dimethylmorpholine in 0.5 mL of BuOH. Purified by
roverse phase HPLC to yield N-{4-chloro-3-(pyridin-2-y)phenyl)-6~(2,6-dimethylmorpholinc)-2-
methylnicotinamide. MS (Q!) 436.2 (M)".

Example 284 N-(4-chloro-3-(pyridin-2-y!)phenyl)-6-(4-hydroxypiperidin-1-yl)-2-
methylnicotinamide
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Procedure F was performed using 55 mg of G-chloro-N-{4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 78 mg of 4-hydropiperidine in 0.5 mL of BuOH. Purified by reverse

5 phase HPLC to yield N-{4chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-yl)-2-
methylnicotinamide. MS (Q1) 422.1 (M)".

Example 285  6-(3-(1 H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin-2-y)phenyl)-2-
10 methylnicotinamide
cl

\ /-

HN

Procedure F was performed using 55 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yD)phenyl)-2-
methylnicotinamide and 92 pL of 1-(3-aminopropyl)-imidazols in 0.5 mL of BuOH. Puriﬁe_d by

1S reverse phase HPLC to yield 6-(3-(lH-imidml—1-yl)propylamino)-N—(4-chloro-3-(pyridin—2—
yl)phenyl)-2-methylnicotinamide. MS (Q1) 446.1 o'

Example 286 N-(4-chloro-3-(pyridin-z-yl)phenyI}G{isobutyhmino)-z-methyhﬁcoﬁnunide

20
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Procedure F was porformod using 50-mg of G-chloro-N-(4-chloro-3-(pyridin-2-yD)phenyl)-2-
mothylnicotinamide and 70 pL of isobutylamine in 0.5 mL of BuOH. Purified by rcverse phase
HPLC to yield N-{(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)-2-methylnicotinamide. MS
(Q1) 395.4 (M)". '

Example 287  2-chloro-N'-(4-chloro-3(pyridin-2-y)phenyl)-N*,N*-dimethyltcrephthalamide

c

HN Cl

. 3 o
N

290 mg of dimethylamine hydrochloride was coupled to 1 g of 4-(fert-butoxycarbomyl)-3-
chlorobenzoic acid via Procedure G. The reaction mixture was diluted with ethyl acetate, washed
with 0.1 N HCI, 0.1 N NaOH and brine, dried (MgSO,) and evaporated to afford tert-butyl 2-
chloro-4-(dimethylcarbamoyl)benzoate. 1.1g of tert-butyl 2-chloro-4-
(dimethylcarbamoyl)benzoate was treated with TFA (4 mL) containing trace amounts of H;O for 2
bh. The reaction mixture was evaporated, and then added 0.1 N HCl. The resulting solid was
filtered and washed with H;O to yiold 2-chloro-4-(dimethylcarbamoyl)benoic acid. 100 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to 2-chloro-4-(dimethy!cnrbamoyl)benmie acid via
Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N'<{4-chloro-3-
(pyridin-2-yf)phenyl)-N*,N*-dimethylterephthalamide.

MS (QI) 414.1 (M)".

- Example 283 N-(4-chloro-3-(pyridin-2-y[)phenyl)-6-(morpholine-4-carbonyl)nicotinamide

(30
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63 mg of morpholine was coupled to 120 mg of 5-(methoxycarbonyD)pyridine-2-carboxylic acid via
Procedure G. The reaction mixture was diluted with ethyl acetate, washed with saturated sodium
bicarbonate and brine, dried (MgSO,) and evaporated to afford methy! 6-(morpholine-4-
carbonyl)nicotinate. 180 mg of methyl 6-(morpholine-4-carbonyDnicotinate was hydrolyzed via
Procedure M to give 6-(morpholine-4-carbonyl)nicotinic acid. 100 mg of 4-chloro-3(pyridine-2-
yDaniline was coupled to 6-{morpholine-4-carbonyl)nicotinic acid via Procedure G. The product
was purified on reverse phase HPLC to yicld 2-chloro- N-(4-chloro-3(pyridin-2-yl)phenyl)-6-
(morpholine-4-carbonyDnicotinamide. MS (Q1) 423.4 (M)".

Example 289  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-
(methylsuifonylmethyl)benzamide

OH
§=o

3-Hydroxy-4-methylbenzoic acid (6.86 g 45.1 mmol) was dissolved in methanol (200 ml). 4N
HCI in 1,4-dioxane (34 ml, 0.135 mmol HCI) was added and the solution heated to 55°C for 18
hours. The solvent was concentrated on a rotary evaporator, and then partitioned between water
and ethyl ecotats. The aqueous portion was axiracted with ethyl acetate once, and the ethyl acetate
extracts were combined and washed with water once, brine once, dried with MgSO,, and
ovaporated to mothyl 3-hydroxy-4-methylbenzoate as a crude tan solid (6.66 g) which was used
without purification. Methyl 3-hydroxy-4-methylbenzoate (6.66 g, 40.1 mmol) was dissolved in
227
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dichloromethane (200 ml), treated with pyridine (4.3 ml, 60.2 mmol), and cooled in an ice water Z 42—

bath. Acetyl chloride (3.6 ml, 50.1 mmol) was added dropwise. The solution was allowed to
warm to room temperature, with stirring, over 18 hours. The solution was washed with 1 N
squeous HCI twice, water once, brinc once, dried with MgSQ,, and evaporated to methyl 3-
acetoxy-4-mothylbenzoate as a crude tan oil (6.93 g) which was used without purification. Methyl
3-acetoxy-4-methylbenzoate (6.38 g, 30.6 mmol) was dissclved in carbon tetrachloride (130 ml)
and treated with bonzoic peroxyanhydride (200 mg, 0.83 mmol) and NBS (5.45 g, 30.6 mmol),
then heated to 85°C for ¥ hours. After cooling 1o room temperature, tho solution was fillered
through Celite 545 and evaporated to & crude yellow solid which was purified by silica gel flash
chromatography (5% dichloromethane/hexanes increasing to 35% dichloromethane/hexanes) to
yield methy] 3-acetoxy-4-(bromomethyl)benzoate as an off whito solid (4.18 g). Methyl 3-acetoxy-
4-(bromomethyl)benzoate (2.00 g 6.97 mmol) was used in procedure O to afford methyl 3-
acetoxy-4-(methylsulfonylmethyl)benzoate as a white solid (1.67 g) whick was used without
puification. Methy] 3-acetoxy4-(methylsulfonylmethyl)benzoate (1.67 g, 5.83 mmol) was
saponified via procedurs M to afford 3-hydroxy-4-(methylsulfonylmethy[)benzoic acid as a white
solid (1.05 g) which was used without purification. 3-Hydroxy-4-(methylsulfonylmethyl)benzoic
acid (860 mg, 3.74 mmol) was dissolved in 1,4-dioxane (25 ml) and treated with thionyl chloride
(8 ml) and DMPF (5 drops), then heated to 50°C for 2 hours. The reaction was cooled and
evaporated to an oil. Thoe oil residue was dissolved in dichloromethane (40 ml), cooled in an ice
water bath, and treated dropwisc with a solution of 4-chloro-3-(pyridin-2-yl)aniline (767 mg, 3.74
mmol) in dichloromethane (30 ml). The reaction was stirred 18 hours, allowing to warm to room
temperature. The reaction was diluted with dichloromethane (40 ml) and stirred vigorously with
water (50 ml) while acidifying to pH 6 with 1 M citric acid. The dichloromethane ponion.wss
separated, and enough methanol was added to dissolve precipitating solids. The solution was
washed with water once, brine once, dried with MgSOy, and evaporated to a solid which was
triturated with dichloromethane, filtered, and air dried to yield 909 mg of crude product. A portion
(20 mg) was purified on reverso phase HPLC to yield 16 mg of purified N<(4-chloro-3-(pyridin-2-
yl)pheayl)-3-hydroxy-4-(methylsulfonylmethyl)benzamide as & white solid. MS (Q1) 417 o).

Example 290 N<(4-Chloro-3-(pyridin-2-yl)phenyl)-3-isobutoxy-4-
(methylsulfonylmethyl)benzamide
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N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4(methylsulfonylmethyl)benzamide (50 mg, 0.12
mmol) was treated with 1-bromo-2-methylpropane (26 pl, 0.24 mmol) via procedure U to yield 19
mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-isobutoxy-4-(methylsulfonylmethyl)benzamide. MS
(Q1) 473 (M)".

Example 291  N<{4-Chloro-3-{pyridin-2-yl)pheny!)-3-methoxy-4-
(methylsulfonylmethyl)benzamide

N-{4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsulfonylmethyl)benzamide (50 mg, 0.12
mmol) was treated with iodomethane (7.5 pl, 0.12 mmol) via procedure U to yield 12 mg of N-(4-
chloro-3-(pyridin-2-yl)phenyl)-3-methoxy-4-(methylsulfonylmethyl)benzamide. MS (Ql) 431
™.

Example 292  N-(4-Chloro-3(pyridin-2-yl)phenyl)-3-cthoxy-4-
(methylsulfonylmethyl)benzamide

229
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N-{4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsulfonylmethyl}benzamide (50 mg, 0.12
mmol) was treated with jodoethene (10 pl, 0.12 mmol) via procedure U to yield 22 mg of N-(4-
chioro-3-(pyridin-2-yl)phemyl)-3-ethoxy-4-(methylsulfonylmethyl)benzamide. MS (Q1) 445 o).

Example 293 N-{4-Chloro-3-(pyridin-2-yl)pheny1)-3-(2-(4-(methylsulfonyl)piperazin-1-
yD)ethoxy)-4-(methylsulfonylmethyl)benzamide

N-(4-Chloro-3-(pyridin-2-yl)pheayl)-3-hydroxy-4-(methylsuifonylmethyl)benzamide (1.00 g, 240
mmol) wes dissolved in DMF (20 ml). Cesium carbonate (1.56 g 4.8 mmol) and 12-
dibromoethane (0.83 ml, 9.6 mmol) were added, and the reaction was stirred at 50°C for 18 hours.
The reaction was quenched with water, basified with 10% aqueous NeOH, and extracted with ethyl
acotato twice, The ethyl exfracts were washed with water once, brine once, dried with MgSO,,
and evaporated to a crude oil which was purified by chromatography (25% hexanes in ethyl
acotate) to yield 490 mg of 3-(2-bromoethoxy)-N-(4-chloro-3«(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide as a yellow solid. 3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methyisulfomrylmethyl)benzamide (100 mg, 0.19 mmol) was dissolved in DMF (2.0
ml), and potassium carbonate (32 mg, 0.23 mmol) and tert-butyl piperazine-1-carboxylate (38 mg,
0.21 mmol) wero added. The reaction was stirred for 18 bours at room temperature, quenched in
water, and extracted with ethyl acetate twice. The othyl acetate extracts were washed with water
once, brine once, dried with MgSO,, and evaporated to a crude oil. The oil was digsolved in
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dichloromethane (1 ml) and treated with triflucroecstic acid (3 ml) for 1 hour. The rcaction was
evaporated to dryness, and the crude solid was purified on reverse phase HPLC to yield 63 mg of
N-(ll-ehlom-3-(pyridin-?.-yl)phmyl)—*l—(methylsulfonylmetlwl)-ﬂi-(?.—(pipernzin—l-
yDethoxy)benzamide as &  white  solid. N<{4-Chloro-3-{pyridin-2-yl)phenyl)-4-
(methyl:ulfonylmeﬂ:yl)—!!—(!-(pipenzin—I-yl)eﬂmxy)benumide (30 mg, 0.047 mmol) was
dissolved in dichioromethane (1.5 ml) and THF (1.0 ml). N-ethyl-N-isopropylpropan-2-amine (18
ul, 0.10 mmol) and methanesulfonyl chloride (4 ul, 0.051 mmol) were added, and the reaction
stirred at room temperature for 72 hours. Additional N-cthyl-N-isopropylpropan-2-amine (9 pl,
0.051 mmol) and mothanesulfonyl chloride (4 pl, 0.051 mmol) were added and the reaction stirred
for 2 hours. After a further addition of methanesulfony! chloride (4 pl, 0.051 mmol), the reaction
was stirred for 2 hours and evaporated to a crude solid which was purified on reverse phase HPLC
to yield 8 mg of N-(4-chloro-3-(pyridin-z-yl)phanyl)-3-(2-(4-(mothylsulfonyl)piperl.zin-l-
yl)ethoxy)-4-(methylsulfonylmethyl)bonzamide. MS (Q1) 607 o'

Example 294 N-(4-Chloro-3-{pyridin-2-yDphenyl)}-4-(methylsulfonylmethyl)-3-(2-(3-
oxopiperazin-1-yl)ethoxy)benzamide

3-(2-Bmmoeﬂlo:qy)-N-(4-chloro-3-(pyridin-z-yl)phenyt)-ll-(methylsult‘onylmethyl)bennmide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 m{) and treated with potassium carbonate (18 mg,
0.13 mmol) and piperazin-2-one (11 mg, 0.11 mmol) for 18 hours. The reaction was heated for 2.0
hours at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and piperazin-2-one (11
mg, 0.11 mmol) was added. After 2 hours, the reaction was quenched in 5% NaOH and extracted
with ethyl acetate twice. The cthyl acetate extracts were washed with water once, brine once,
dried with MgSO4, and purified by reverso phaso HPLC to yield 16 mg of N<{4-chloro-3-(pyridin-
2-yl)phenyl)-4-(methylsuIfonylmethyl)-J-(Z-(B—oxopipemzin—l-yl)ethoxy)benzamide. MS (Ql) 558
™"
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Example 295  3-(2-(4-Acotylpiporazin-1-yl)ethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide

_ Voo

L (0
o

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-y)phenyl)-4-(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and 1-(piperazin-1-yl)ethanone (15 mg, 0.11 mmol) for 18 hours. The reaction was
heated for 2.0 hours at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and 1-
(piperazin-1-yl)othanone (15 mg, 0.11 mmol) was added. After 2 hours, the reaction was quenched
in 5% NaOH and extracted with ethy! acetate twice. The ethyl acetate extracts wero washed with
water once, brine once, dried with MgSO,, and purified by reverse phase HPLC to yield 18 mg of
3-(2-(4-acetylpiperazin-1-yDethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)bonzamide. MS (Q1) 543 (M)".

Example 296 N«(4-Chloro-3<(pyridin-2-yDphenyl)-3-(2-(2,6-dimethylmorpholino)ethoxy)-4-
(methylsulfonylmethyl)bonzamide

cl

oY, b

HN

3-(2-Bromoeﬂloxy)-N-(4-chloro-3-(pyridin-z-yl)phenyl)—4—(methyIsulfonylmethyl)benumido (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and 2,6-dimethylmorpholine (14 pl, 0.11 mmol), and stirred at room temperaturc for
18 hours. The reaction was quenched in 5% NaOH and extracted with othyl acetate twice. The
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othyl acolate oxtracts wore washed with water once, brine once, dried with MgSOy, and purified by
roverso phase HPLC {o yield 20 mg of N-{(4-chloro-3-{pyridin-2-yl)phenyl)-3-(2-(2,6-
dimethylmorpholino)ethoxy)-4-(methylsulfonylmethyl)benzamide. MS (Q1) 571 (M)".

Example 297 N—(4-Chloro-3-(pyridin-z-yl)phényl)-ll-(mathylsulfonylmothyl)-:i-(2-
morpholinoethoxy)benuﬁlide

c

. HN— D
o,_/

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in acetonitrile (1.0 ml) and DMF (1.0 ml), treated with potassium
carbonate (16 mg, 0.12 mmol) and morpholine (10 ul, 0.11 mmol), and stirred 18 hours at rgom
temperature. The reaction was heated to 50°C for 8 hours, and then was allowed to stir 18 hours at
room temperature. The reaction was quenched in water and extracted with ethyl acetate twice.
The cthyl acetate extracts were washed with water onco, brine once, dried with MgSO,, and
evaporated to an oil which was purified by reverse phase HPLC to yield 30 mg of N<(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3(2-morpholinoethoxy)benzamide. MS (Q1) 530
™).

Example 298  N-(4-Chloro-3(pyridin-2-y[)phenyl)}-4-(methylsulfonyimethyl)-3-(2-(piperidin-1-
yD)ethoxy)benzamide

213
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3-(2-Bromoothoxy)—N-(4-chloro-!-(pyridin-z-yl)phenyl)ﬁmolhylsulfonylmethyl)bennmide (50
mg, 0.095 mmol) was dissolved in dichloromethane (1.0 ml), treated with triethylamine (20 pl,
0.15 mmol) and piperidine (I1 gl, 0.11 mmol), and stirred 2.0 hours at room temperature.
Acetonitrile (0.25 ml) and N-ethyl-N-isopropylpropan-2-amine (25 , 0.19 mmol) were added, and
the reaction was stirred for an additional 45 hours. The roaction was quenched in water and
extracted with dichloromethane twice. The dichloromethane extracts were washed with water
once, brine onco, dried with MgSO,, and evaporated to an solid which was purified by reverse
phase HPLC to yield 17 mg N<(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-
(piperidin-1-yl)ethoxy)benzamide. MS (Q1) 528 ™).

Example 299 N-(4 Chlom-S-(pyndln-2-yl)phcnyl)—4-(meﬂ1ylsulfonylmethyl)-3-(2-(pyrml|dm-l-

L L

yl)ethoxy)bermmxdo

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridi.n-2-yI)phenyl)-4-(mothylsuIfonylmethyl)bonmnida (40
mg, 0.076 mmol) was dissolved in acetonitrile (1.0 ml) and DMF (1.0 m), treated with potassium
carbonate (16 mg, 0.12 mmof) and pyrrolidine (7 wl, 0.084 mmol), and sticred 18 hours at room
tomperature. The reaction was quenched in water and extracted with ethyl acetate twice. The ethyl
acetate extracts were washed with water once, brine once, dried with MgSO,, and evaporated to an
oil which was purified by roverso phasc HPLC to yield 30 mg of N-(4-chloro-3-(pyridin-2-
yl)phenyl)ﬂmthylsulforwhnethyl)é-(!-(pymlidm-l-yl)uthoxy)benzmnide. MS (Q1) 514 (M)*.

Example 300 3-Amin6-N-('4-chloro-3l(pyridin=2-yI)phenyl)-4-(methylsulfonylmethyl)benumido

234
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7

4-(Bromomethyl)-3-nitrobenzoic acid (2.00 g, 7.69 mmol) was dissolved in methanol (20 ml) and
treated with 1 drop of concentrated sulfuric acid, then stirred 72 hours at room temperature. An
additional 3 drops of concentrated sulfuric acid was added, and the reaction stirred at 50°C for 24
hours. The solvent was concentrated on a rotary evaporator, diluted with ethyl acetate, and washed
with water twice, saturated NaHCOj; once, water once, brine once, dried with MgSO,, and
ovaporated to a 1.82 g of a yellow oil, methyl 4-(bromomethyl)-3-nitrobenzoate and used without
purification. Methy! 4-{bromomethyl)-3-nitrobenzoste (1.82 g, 6.64 mmol) was used in procedre
O to afford 1.66 g of methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate as a solid which was used
without purification. Methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate (1.66 g, 6.07 mmol) was
saponified via procedure M to afford 1.21 g of 4-(methylsulfonylmethyl)-3-nitrobenzoic acid as an
orangp solid, which was used without purification. 4-(Mcthyisulfonylmethyl)-3-nitrobenzoic acid
(639 mg, 2.46 mmol) was dissolved in 1,4-dioxaae (15 ml), treated with thionyl chloride (1.0 ml)
and DMF (1 drop), and stirred at room temperature for 18 hours, then at 50°C for 8 hours, then at
room temperature for 18 hours. After an additional 4.0 hours at 50°C, the solvents and excess
thionyl chloride were removed via rotary evaporator, and the residue was dissolved
dichloromethane (25.0 ml) and treated with N-ethyl-N-isopropylpropan-2-amine (1.7 ml, 9.8 mmol)
and 4-chloro-3-(pyridin-2-yDeniline (503 mg, 2.46 mmol) and stirred for 20 min at room
temperature, over which time a solid precipitated. Water was added, and the mixture was filtered
and air dried, to afford 797 mg of N«(&-chloro-3-(pyridin-2-yD)pheny!)-4-(methylsulforryimethyl)-3-
nitrobenzamide as a  tan-yellow  solid. N-«{(4-Chloro-3-(pyridin-2-yl)phenyl)-4-
(methytsulfonylmethy!)-3-nitrobenzamide (786 mg, 1.76 mmol) was dissolved in ethanol (74 ml)
and concentrated HC1 (12 ml). Tin(II) chloride dihydrate (1.31 g, 5.82 mr'nol) was added and the
reaction was heated to 55°C for 2.5 hours. The roaction was cooled in an ice bath and
triethylamine (10 mi) was added to basify the solution. The reaction was evaporated to a yellow
golid which was slurried in ethy! acetate. The slurry was filtered through Celite 545, and the
mother liquors were washed with water twice, brine once, dried with MgSO,, and evaporated to
552 mg of as & crude yellow solid, 20 mg of which was purified by reverse phase HPLC to afford
13 mg of purified 3-amino-N-(4-chloro-3-(pyridin-2-yDphenyl)4-
(methylsulfonylmethyl)benzamide. MS (Q1) 416 (M)".
235
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Example 301  3-Acetamido-N-(4-chloro-3(pyridin-2-yD)phenyl)-4-
(methylsulfonylmethyl)benzamide
Cl
7/ N\
=N 0
HN %—
NH
Oz
5 )

3-Amino-N-(4—chloro-3-(pyridin-2-yI)phmylH{meﬂlyhulfonylmethyl)benzunide (30 mg, 0.072

mmol) was reacted with acetyl chloride (5.6 jit, 0.079 mol) via procedure V to afford 19 mg of 3-

acetunido-N-(4—chloro-3-(pyridin-z-y1)phenyl)-4-(methylsulfonylmethyl)bemmide as a white
10 solid. MS (Q1) 458 (M)".

Example 302  N-(5-(4-Chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-
(mathyIlulfonylmethyI)phenyl)-Z-methyl—G—(t'iﬂuoromethyl)nicotinamide
15
Cl

HN =i

3-Amino-N-(4-chloro—3-(pyridin-z-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with 2-mothyl-6-(trifluoromethyl)nicotinoyl chloride (19 mg, 0.079 mmol) via

20 procedure V to afford 16 mg of N-(5-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-
(methylsulfonylmethyl)phenyl)-z-methyl-ﬁ-(triﬂuoromethyl)nicotinamide as a white solid. MS
(Q1) 603 (M)".
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Examplo 303  3-Benzamido-N-(4-chloro-3-(pyridin-2-y[)phenyl)-4-
(methylsulfonylmethyl)benzamide

Cl

Za

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with benzoyl chloride (9 pi, 0.079 mmol) via procedure V to afford 17 mg of 3-
benzamido-N-{4-chloro-3-{pyridin-2-yl)phenyl)-4-(methylsulfonylmetbybonzamide as a white
solid. MS (Q1) 520 (M)".

Example 304 N-(4-Chloro-3-(pyridin-Z-yl)phenylH—(methyhulfonylmathyl)-3-(2—(pyrrolidin—l-
yl)acetamido)benzamide

o

3-Amino-N-(4—chlom—3-(pyridin-?.-y|)phunyl)-4—(meﬂ|ylsulfonyhnethyl)benumide (100 mg, 0.24
mmol) was dissolved in 1,4-dioxane (5.0 ml), treated with triethylamine (274 pl, 1.97 mmol) and
2-bromoacetyl bromide (121 pl, 1.39 mmol). The reaction was heated to reflux for 10 minutes,

" and stirred at room temperature for 18 hours. Tho reaction was quenched with water, and

extracted twice with ethyl acetate. The ethyl acctate extracts were filtered, washed with water
once, brine once, dried with MgSO,, cvaporated to 158 mg of a crude brown oil, 3«(2-
bromoacetemido)-N-(4-chloro-3-(pyridin-2-yT)phenyl)}-4-(methylsulfonylmethyfbenzamide, which
was used without further purification. Crude 3-(2-bromoacetamido)-N-(4-chloro-3-{pyridin-2-
yi)phenyl)-4-(methy!sulfonyl-methyl)benzamide (158 mg) was dissolved in DMF, treated with N-

237
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cthyl-N-isopropylpropan-2-amine ‘(61 i, 0.35 mmol) and pyrrolidine (27 l, 0.32 mmol), and
stirred at room temperature for 18 hours. The roaction was quenched with water and extracted
with ethyl acetate twice. The ethyl acetate cxtracts wore washed with water once, brine once,
dried with MgSO,, evaporated to a tan solid which was purified by reverse phase HPLC to afford
27 mg of N{4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmsthyl)-3-(2-(pyrrolidin-1-
yDacetamido)benzamide as a whito powder. MS (Q1) 527 (M)".

Example 305  4-(N-(3-(1H-Imidazol-4-yl)propyl)carbamimidoy!)-N-(4-chloro-3-(pyridin-2-
yDphenyl)benzamide

c

\“/
H
NH
et
H
H

4-Chloro-3-(pyridin-2-yl)aniline (687 mg, 3.36 mmo!) was dissolved in dichloromethane (8.0 ml)
and THF (8.0 mI), treated with pyridine (0.33 ml, 4.0 mmol), and cooled to 0°C. 4-Cyanobenzoyl
chloride (612 mg, 3.7 mmol) was added and the reaction was stirred for 1.0 hour. The reaction
was diluted with dichloromethane and methanol was added to dissolve all solids. The solution was
washed with water once, brine once, dried with MgSO,, and evaporated to an orange solid which
was purified by silica gel flash column chromatography (50% ethyl acetate/50% hexanes) to afford
908 mg of N-(4-chloro-3-(pyridin-2-yT)phenyl)-4-cyanobenzamide as a yellow solid. N-(4-Chloro-
3-(pyridin-2-yT)pheny!)-4-cyanobenzamide (500 mg, 1.5 mmol) was slurried in ethano] (75 ml) and
heated until just dissolved. The solution was cooled in an ice bath, and saturated with HCI gas.
The solution was heated briefly to 70°C to dissolve precipitated solids, cooled in an ice bath, and
ressturated with HCI gas. The solution was then stored at 0°C for 18 hours. The solution was
saturated again with HCI gas, heated to 70°C until all solids dissolved, cooled to 0°C, resaturated
with HC| gas, and stored at 0°C for 18 hours. Finally, nitrogen gns was bubbled through the
solution for 1.0 hour, and the solution was evaporated to dryness. The residue was dissolved in
methanol, treated with MP-carbonate (2.57 g) and stirred 30 min. The solution was filtered to
afford a  neutral, mothanolic  solution of ethyl  4-(4-chloro-3(pyridin-2-
yl)phenylcarbamoyl)benzimidate, which was diluted with enough methanol to make a 0.075 M

solution.
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Bthyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M mcthanol Z ‘S_S
golution, 0.15 mmol) was treated with 3-(1H-imidazol-4-yl)propan-1-amine (27 pl, 0.23 mmol) via

procedure W to afford 83 mg of 4-(N-(3-(1 H-imidazo!l-4-yl)propyl)carbamimidoyl)-N-{(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. MS (Q1) 459 (M)".

Example 306  N-(4-Chloro-3-{pyridin-2-yl)phenyl)-4-(N-(2-(pyrrolidin-2-
yDethyl)carbamimidoyl)benzamido

Ethyl 4-(4-chlom-3-(pyridin-z-yl)pl_tenylcnrbnmoyl)benﬁnﬁdnte (2.0 ml of a 0.075 M mcthanol
solution, 0.15 mmol) was treated with 2-(pyrrolidin-2-yl)ethanamine (28 pl, 0.23 mmol) via
procedure W to afford 90 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-(pyrrolidin-2-
yDethyl)carbamimidoyl)benzamide. MS (Q1) 448 o'

Example 307 N<{4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-((tetrahydrofuran-2-
yDmethyl)carbamimidoyl)benzamide

N\

O

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
golution, 0.15 mmol) was treated with (tetrahydrofuran-2-yl)methanamine (23 pul, 0.23 mmol) via
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procedure W to afford 76 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N{(tetrahydrofuran-2-
yDmethyl)carbamimidoyl)benzamide. MS (Q1) 435 (M)".

s  Example308 4-(N-(2-(1H-Imidazol-4-yDethyl)carbamimidoyl)-N-(4-chloro-3-(pyridin-2-
yDphenyl)benzamide

HN

N
o

10  Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2-(1H-imidazol-4-yl)ethanamine (25 mg, 0.23 mmol) via
procedure W to afford 90 mg of 4-(N-(2-(1H-imidazol-4-ylethyl)carbamimidoyl)-V-(4-chloro-3-
(pyridin-2-y)phenyl)benzamide. MS (Q1) 445 (M)".

15

Example 309 N<(4-Chloro-3-(pyridin-2-yDphenyl)-4-(N-(2,2,2-
trifluoroethyl)carbamimidoyl)benzamide

20
Ethyl 4-(4-chloro-3(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2,2,2-trifluorocthanamine (18 pl, 0.23 mmol) via procedure
W o afford 56 mg of  N-{4chloro-3{pyridin-2-yl)phonyl)-4-(N-(2,2,2-
trifluoroethyl)carbamimidoyl)benzamide. MS (Q1) 433 (M)".

25
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Bxamplo 310  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-((2,6-dimethylmorpholinoXimino)mothy!)- Z:S_s_

benzamide

Cl

g

Rthyl 4-{4-chloro-3-{pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2,6-dimethylmorpholine (28 i, 0.23 mmol) vie procedure
W to afford 74 mg of N+(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2,6-
dimethylmorpholino){imino)methy!)-benzamide. MS (Q1) 449 )"

Example 311 N-(4-Chloro-3-(pyridin-2-yDpheny!)-4-(N~(3-methoxypropyl)carbemimidoyl)-
benzamide

Bthyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 3-methoxypropan-1-amine (23 pl, 0.23 mmol) via procedure
W to afford 68 mg of N-(4—chlom-3-(pyridin-2-yl)phonyl)—4—(N-(3-moﬂloxypropyl)cubmimidbyl}-
benzamide. MS (Q1) 423 (M)".

Example 312  N-(4-Chloro-3<(pyridin-2-yl)phenyD)-4-(N-(2-
methoxyethyl)carbamimidoy!)benzamide
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Ethyl 4-(4-chloro-3-{pyridin-2-yl)phenylcarbamoyDbenzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2-methoxyethanamine (19 ul, 0.23 mmol) via procedure W
to afford 50 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-
methoxyethyl)carbamimidoyl)benzamide. MS (Q1) 409 o'

Example 313 N-<{4-Chloro-3-(pyridin-2-yl)phenyl)}-4-(N-cyclohexylcarbamimidoyl)benzamide

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with cyclohexanamine (26 pl, 0.23 mmol) via procedure W to
afford 30 mg of N-(4-chloro-3-(pyridin-?.-yl)phmyl)-4-(N-cyc!ohuylclrbamimidoyl)benznmide.
MS (Q1) 433 (M)".

Example 314 N-(4-Chloro-3<{pyridin-2-yl)phenyf)-4-(imino(4-mothylpiperazin-1-
yDmethyl)benzamide
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Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 1-methylpiperazine (23 mg, 0.23 mmol) via procedure W to

s affd 35 mg of N<(d4chloro-3{(pyridin-2-yl)phenyl)-4-(imino(4-methylpiperazin-1-
yl)methyl)benzamide. MS (Q1) 434 (M)".

Example 315  N-(4-Chloro-3-(pyridin-2-yl)pheny!)-4-(N-propylcarbamimidoyl)benzamide
10

Bthy! 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with propan-l1-amine (18 pl, 0.23 mmol) via procedure W to

15 afford 39 mg of N<{A-chloro-3-{pyridin-2-y)phenyl)-4-(N-propylcarbamimidoyl)benzamide. MS
(Q1) 393 (M)".

Example 316 N-(4-Chlom-3-(pyridin—2—yl)phenyl)—4~(imino(pynolidin—l-yl)methyl)benmida
20

N\ ¥/
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Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 m! of a 0.075 M methagol
solution, 0.15 mmol) was treated with pyrrolidine (19 l, 0.23 mmol) via procedure W to afford 25
mg of N-(4-chloro-3-(pyridin-2-yI)phenyl)-4-(imino(pyrrolidin-1-yl)methyl)benzamide. MS (Q1)
405 (M)".

Example 317 N<(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with aniline (21 ul, 0.23 mmol) via procedure W to afford 7 mg
of N-(4-chloro-3-(pyﬁdin-z-yl)phonylH-(N—phonylurbunimidoy|)bennmide. MS (Q1) 427 (M)

Example 318 N-(4-Chloro-3-(pyridin-2-yl)phenyl)—4—(imino(morpholino)methyl)benumide

o2,

HN

N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-cyanobenzamide (300 mg, 0.899 mmol) was slurried in 45

ml ethanol and treated with 10.ml of ethanol saturated with HCL. The reaction was stored at 0°C

for 3 days, then heated to 75°C for 3.0 hours, and cooled to room temperature for 18 hours. The

reaction was cooled in an ico bath, and saturated with HCI gas. After storing at 0°C for an

additional 3 days, N, gas was bubbled through the solution for 1.0 hour, and the solution_ was

diluted with enough ethanol to make a 0.0155 M solution of ethyl 4-(4-chloro-3-{pyridin-2-
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yD)phenylcarbamoyl)benzimidate. Ethyl 4-{4-chloro-3-(pyridin-2- Z ,S 9
yDphenylcarbamoyl)benzimidate (17.5 ml of a 0.0155 M ethanol solution, 0.27 mmol) was treated

with mbrpholine (1.0 ml, 11.4 mmol) for 3 days. The cthanol was evaporated, and the residue

purified by reverse phase HPLC to afford 30 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(imino{morpholino)methyl)benzamids. MS (Ql1) 421 (M)".

Examplo 319  N-(4-chloro-3-{pyridin-2-yl)phenyl)-4-(imino(piperidin-1-yl)methy})benzamide

#
N
HN:

HN'(:>

Ethy] 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (17.5 ml of a 0.0155 M solution,
027 mmol) was treated with piperidine (1.0 ml, 10.0 mmol) for 3 days. The ethanol was
evaporated, and the residue purified by reverse phase HPLC to afford 26 mg of N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(imino(piperidin-1-yl)methyl)benzamide. MS (Q1) 419 o

Example 320 Hedgehog signalling inhibition assays

Mouse Reporter Cell lines - 10T1/2-GliLuc [S12] cells (derived from cell line C3H10T1/2 ATCC
#CCL-226) ; Mouse Embryonic Fibroblasts); Growth Medjum: Dulbecco’s modified Eagles'
Medium (DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 10 units/mL penicillin,
100 ug/mL streptomycin, 2mM glutamine, and 10mM HEPES.

Human Reporter Cell lines - HEPM-GliLuc [MZ24] - cells (derived from HEPM, Human
Embryonic Palatal Mescnchyme ATCC #CRL-1486); Growth Medium: Minimum Essential
Medium (MEM; with Earle's salts) supplemented with 10-20% Fetal Bovine Serium (FBS), 10
units/mL penicillin, 100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

Sonic hedgehog - recombinant human SHh N-terminal octylated conjugate.
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Microtiter Plates (MTPs) - For the Luciferase assay cclls arc plated in 96.well MTPs (White,
Flat-bottom, Clear-View).

Luciferase-Assay Medium - DMEM supplemented with 0.5% FBS, 10 units/mL penicillin,
100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

PBS/Ca/Mg Mix - Phosphate Buffered Salino (PBS) supplemented with 0.5mM CaCl, and ImM
MgCl,.

Asgay Procedure

512 and MZ24 cells genetically modified to contain a luciferase reporter gene driven by the .

hedgehog-reseponsive Gli promoter were maintained on tissue culture dishes in Growth Medium
at 37°C and 5% CO;,. Cell cultures were passaged at sub-confluency at every 34 days. (1:20 to
1:40 for 512; 1:3 to 1:10 for MZ24). Cells were harvested and diluted in Growth Medium such
that they could be plated in a microtitre plate at 10,000-20,000 cells (s12), or 20,000-30,000 cells
(MZ24), per 100ul, per well. Cells wore further incubated for ~24-48 hours at 37°C and 5% CO,.

After ~24-48 hour incubation the Growth Medium in the microtitre plates was replaced by
Luciferase-Assay Medium (2100 ul per well), with and without Sonic hedgehog-octy] conjugate, at
0.1-0.3 ug/ml (S12) or 0.5-1.0 ug/ml (MZ24), and test compounds. Cells were then further
incubated for and additional 24 hrs.

Microtitre plates were then subjected to the luciferase reporter geno assay kit (LucLite™), with
modifications to the manufacturer’s procedure wherein medium was removed and the substrate
was reconstituted with 1:1 PBS/Ca/Mg : lysis buffer instead of straight lysis buffer. In brief, the
PBS/Ca/Mg was mixed 1:1 with lysis buffer and 10mL were added to each substrate vial (of the
1000-assay kit). Then the assay media from the microtitre plate was discarded, and 100ul of this
substrate mix was added to each well. Plates wore incubated at room termperature for 20-30
minutes and then the Rolative Light Units (RLUS) representing the rclative expression level of
the luciferase reporter gene were determined with a Topcount reador (Packard) or an Analyst
reader (Molecular Devices). Compounds of the invention tested in the assays demonstrated
roduced Gli expression in the reporter cell lines indicating hedgehog pathway signalling
inhibition.
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WE CLAIM:
1. A compound of formula I:
(Ry) X
'E:L,_Q A,
N
(Raln
1
wherein
A is a carbocycle or heterocycle;

X s allylens, NRC(O), NRC(S), N(C(ORIC(O), NR.SO, NR4SOx NR,C(OINH,

NR,C(S)NH, C(O)NRy, C(S)NRy, NRPO or NR{FO(OH);

Y is absent, CHR4, O, S, SO, SOz or NR.;

R, is selected from tho group consisting of alkyl, a carbocycle or a heterocycle each of
which is optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino,
guanidino, carbonyl, nitro, cyano, acyl, alkyl, haloalky, sulfonyl, sulfinyl, alkoxy,
akylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, & carbocycle or a
heterocycle; wherein said amino, amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy,
alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamids, carbocycle and
heterocycle substituent is optionally substituted with, halogen, haloskyl, hydroxyl,
carboxy], carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl,
phosphinate, carbocycle or hetcrocycle that is optionally substituted with
hydroxyl, carboxyl, carbonyl, amino, halogen, haloalkyl, alkyl, alkoxy, alkylthio,
sulfonyl, sulfinyl, acyl, & carbocycle or a heterocycle;

R, is halogen, hydroxyl, alkyl, acyl or alkoxy, wherein each alkyl, acyl and alkoxy is
optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfony! or alkoxy; .

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycerbonyl, carbamoyl,
alkylsulfido, sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl,
acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl, sulfonyl,
carbocycle and heterocycle is optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, sulfonyl or alkoxy;

R, is Hor alkyl;

m is 0-3;

247
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nis 0-3;
and salts and solvates thereof. lé Z

2 The compound of claim 1, wherein A is a ring selected from the group consisting of Al
5 AL AL ASAY Afand A”:

\gz_zc
7 (R2h
Al Al

. . - .
p \g;/
. (Raa . o ®
AV ' AS A7

10 wherein Z, is O, S or NRs wherein Rq is H or alkyl; Z, is CH, CRy or N; Rq is halogen,
hydroxyl, alky! or alkoxy; Ry is H, halogen, hydroxy}, alky! or alkoxy; and n is 0-3.

w

3. The compound of claim 2, whervin A is ring A' wherein Z, is S and Z; is CHor N.
15 4 The compound of claim 2, wherein A is the ring A”.
5. The compound of olaim 2, wherein Ryor Ry’ is Cl.

6. The compound of claim 1, wherein A is A", A", A, A®, A™, AY, A¥, A%, A™:

T ~y

A"
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10.

11.

12,

13.

14,

15.

A™ A AT

The compound of claim 1, wherein X is N&é(O).

The compound of claim 1, wherein X is NR,SOa.

The compound of claim 7, wherein Ry is H or Me.

Tho compound of claim 9, wherein Ry isH.

The compound of claim I, whercin R, is Me or F.

The compound of claim I, whercin Ry is Meand mis 1 or 2.
The compound of claim 1, wherein R; isFandmis 1 or2.
The compound of claim 1, wherein m is 0.

The compound claim 1, whercin R is sclected from the group consisting of formula Ila -
Ilo:

(Redo (%
(Re | |
.-"O ’ .-"'E:jN < W

Oa 11.] Oe

(R Relo (Redo

=3

L4
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Rao Ralo Relo
}
g Ih I
( /%R')ﬂ

‘Mﬁ' J\&N

j Ik ol

(Re)o (Re)o (Ra)o
G e

e -~ N e \N

IIm IIn Ilo
wherein

W is O, S or NR, wherein R, is H, alkyl, acyl, a carbocycle or a heterocycle wherein said
alky!l carbocycle and heterocycle aro oach optionally substituted with 1-3 amino,
halogen, hydroxyl and haloalkyl;

Rs in each instance is independently hydroxyl, halogen, amino, carbonyl, nitro, cyano,
acyl, slkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, elkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle;
wherein said amino, alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, alkylsulfinyl,
alkoxy, alkylcarbamoyl, alkanoylamine, alkylsulfamoyl, alkylsulfonamide,
carbocycle and heterocycle substituent is optionally substituted with amino,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally
substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl; and

ois0-3.

16.  The compound of claim 15, wherein R, is the group of formula Ila.
17.  The compound of claim 16, wherein R, is alkoxy and o is 1 or 2.

18.  The compound o'f claim 16, wherein R, is selected from the group of formula Ia' - Ha®:

250
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1
/O/c /Q /O\CI
OMe
1 Mo o 1

s 19. Thecompound of claim 16, wherein A is ring A' or A%,
20.  The compound of claim 16, wherein A is ring A®.,

21.  The compound of claim 16, wherein Ry is Mo or F.
10
22.  The compound of claim 3, wherein m is 0.

23. The compound of claim 3, wherein X is NR;C(O).
1S 24, ., The compound of claim 15, wherein R, is the group of formula Hb.
25.  The compound of claim 24, wherein Ry is alkyl or haloalkyl.

26.  The compound of claim 24, wherein R, is the group of formula ITb'

Fs

nbl
27.  The compound of claim 24, wherein A is ring A' or A”.
25
28.  The compound of claim 24, wherein A is ring A”.
29,  The compound of claim 24, wherein Ry is H, Me or F.

30 30. The compound of claim 24, wherein R, is F.
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31.  ‘The compound of claim 24, whorein X is NRC(O).

32, A composition comprising a compound of claim 1 and a pharmaceutically acceptable

33. A method of treating cancer in & pmmal, comprising administering to said mammal an
-effective amount of a compound of claim 1.

10 34, The method of claim 33, wherein-said cancer is basal cell carcinoms, medullablastoma,
pancreatic  adenocarcinoma, small-cell lung carcinoma, bresst carcinoma,

' thabdomyosarcoms, oesophageal cancer, stomach cancer, biliery tract cancer.

35. A method of inhibjting angiogenesis in a”mammal, comprising administering to ssid
15 mammal an effective amount of a compound of claim 1.

36. A method of inhibiting hedgehog pathway signalling in a cell comprising contacting said
cell with an effective amount of a compound of claim 1.

20 37. A process for preparing a compound of formula b

whererin
25 .nngBkuarbooycloorhmmlﬂ
R, is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,
s« - glkylsulfide, alkylsulfinyl, alkylsulfonyl, a carbocycle or a heterocycle wherein
cach alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, alkylsulfinyl,
alkylsulfonyl, carbocycle and heterocycle is optionally substituted with hydroxyl,
30 halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;
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Rs in each instance is independently hydroxyl, halogen, amino, carbonyl, nitro, cyano, l(o 8
acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsuifinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle;
wherein said amino, alkyl, carbonyl, acyl, sulfonyl, alkylsuifonyl, alkylsulfinyl,

5 alkoxy, alkylcarbamoyl, alkanoylamine, alkylsulfamoyl, alkylsulfonamide,
carbocycle and heterocycle substituent is optionally substituted with amina,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally
substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl;

o is 0-3; and

10 m is 0-3;

said process comprising
-reacting a compound of formula (a)

=

15 N "ZnQ
(®)
wheroin Q is Cl, Bror I; with a compound of formula (b)

;l
02
®

20 wherein L is Br, 1 or OTT; to yield a compound of formula (c);

N
0,
(c)

- reducing said compound of formula (c) to give & compound of formula (d)
0\%
N
H;
)

- and reacting said compound of formula (d) with a compound of formula (e)

25
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(Re)o
) (0)
wherein Q' is halogon, OH, OR wherein R is an activating group; to yicld said compound
of formula b"’,
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INHIBIDORES PIRIDILO DE SENALIZACION DE HEDGEHOG

Esta solicitud reivindica prioridad a Ia solicitud de patente provisional
60/607.367 presentada el 02 de septiembre de 2004.

CAMPO DE LA INVENCION

La presente invencién se relaciona con compuestos organicos Utiles
para terapia y/o profilaxis en un mamifero, en particular con compuestos de
piridilo que inhiben la via de sefializacién de hedgehog y son (tiles en el
tratamiento de enfermedades hiperproliferativas y de enfermedades mediadas
por angiogénesis.

ANTECEDENTES DE LA INVENCION

La proteina Hedgehog (Hh) se identificé por primera vez en Drosophila
melanogaster como un gen control de la polaridad de los segmentos
involucrado en la estructuracién embrionaria (Nusslein-Volhard y col., Roux.
Arch. Dev. Biol. 193: 267-282 (1984)). Mas tarde se identificaron tres ortélogos
de hedgehog de Drosophila (Sénico, Desierto e Indio) que se encuentran en
todos los vertebrados incluso en peces, pajaros y mamiferos. El Hedgehog
Desierto (DHh) se expresa principaimente en los testiculos, en el desarmollo
embrionario de ratén y en roedores adultos y humanos; hedgehog Indio (IHh)
se encuentra involucrado en el desamollo del hueso durante el embriogénesis y
en la formacién del hueso en el adulto; y, hedgehog Sénico (SHh) se expresa
en altos niveles en la notocorda y placa del piso de los embriones vertebrados
en desarrollo. Ensayos in vitro de transplante asl como |la expresion ectdpica de
SHh en ios animales transgénicos mostraron que SHh posee un rol importante
en |la estructuracién del tubo neuronal (Echelard y col., supra.; Ericson y col.,
Cell 81: 747-56 (1995); Marti y col., Nature 375: 322-5 (1995); Krauss y col.,



Cell 75, 1432-44 (1993); Riddle y col., Cell 75: 1401-16 (1883); Roelink et al,
Cell 81:445-55 (1685); Hynes y col., Neuron 18; 15-28 (1887)). Hh tamblén
tiene un rol en el desamolic de axtremidades (Krauss y col., Cell 75: 1431-44
(1893); Laufer y col., Cell 78, 983-1003 {1694)), somitas (Fan and Tessier-
Lavigne, Cell 79, 1175-88 (1984); Johnson y col., Cell 78: 1185-73 (1864)),
pulmones (Belluscl y col., Develop. 124: 53-83 (1997) y plel (Cro y col., Science
276: 817-21 (1697)). De la misma forma, |Hh y DHh se encuentran
involucrados en el desamolio del hueso, Intestino y de la célula geminal
(Apeiqvist y col., Curr. Biol. 7: 801-4 (1887); Bellusci y col., Dev. Suppl. 124: 53-
83 (1897); Bitgood y col., Curr. Biol. 6: 288-304 (1986); Roberis y col.,
Development 121: 3163-74 (1985)).

La SHh humana se sintetiza como una proteina precursora de 45 kDa
que por clivaje autocatalitico produce un fragmento N-terminal de 20 kDa que el
os responsable de la actividad de sefializacidn de hedgehog nomal; y un
fragmento C-terminal de 25 kDa que es responsable de la actividad de
autoprocesamiento donde el fragmento N-terminal estd conjugade con un
grupo colestarol (Lee, J.J., y col. (1884) Sclence 288, 1528- 1538; Bumcrot,
D.A., y col. (1885), Mol. Cell Biol. 15, 2294-2303; Porter, J.A., y col. (1985)
Nature 374, 383- 368). El fragmento N-terminal estd compuesto por los
residuos de aminodcidos 24-187 de la secuencia del precursor completo que
permanace esoclado a membrana a trevés del colesterol en su C-temninal
(Porter, J.A., y col. (1888) Science 274, 255- 258; Porter, J.A., y col. (1985) Cell
88, 21-34). La conjugacion con colesterol es responsable de la localizacién en
tejido de sefal hedgehog.

En la superficie celular, se plensa que la sefial Hh se transmite por la
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protaina Patched de 12 dominios tranamembrana (Ptc} (Hooper y Scott, Cell
58: 751-85 (1888); Nakano y col., Nature 341: 508-13 (1888)) y el receptor del
tipo de los acoplado a proteina G Smocthened (Smo) (Alcedo y col., Cell 88:
221-232 (1998); van den Heuvel y Ingham, Nature 382; 547-551 (1896)). La
evidencia genética y bioquimica apoyan un modelo de receptor donde Pic y
Smo son parte de un complejo receptor multicomponents (Chen y Struhl, Cell
87: 553-83 (1996); Marigo y col., Nature 384: 1768-9 (1996); Stone y col., Nature
384: 128-34 (1898)). Con la unién de Hh a Ptc, se libera el efecto inhibltorio
normal de Ptc sobre Smo, lo que permite que Smo traduzca la sefial Hh a
través de membrana plasmaética. Sin embargo, el mecanismo exacto por el cual
Ptc controla la actividad de Smo todavia iene que ser aclarado.

La cascada de sefiallzacion iniciada por Smo resulta en la activacién de
los factores de transcripcién Gli que se translocan al nicleo donde ellos
controlan la transcripcién de genes blanco. Se ha mostrado que Gli influencia la
tranaeripcion de Inhibidores de la via Hh tales como Ptc e Hip1 en un circulto de
retroalimentacién negativa lo que Indica que se requiers el control severo de la
actividad de la via Hh para la adecuada diferenciacién celular y formacién del
dérgano. La activacion descontrolada de la via de sefalizacién de Hh estd
asociada con malignidades en particular aquellas del cerebro, plel y masculo
asl como angiogénesis. Una explicacién para esto es que se mostrd que la via
Hh regula la proliferacién celular en los adultos por activacidn de genes
involucrados en la progresidn del ciclo celular tal como clclina D que ests
involucrada en la transicion de G1-S. También, SHh bloquea la detencién del
ciclo celular mediado por p21, un inhibidor de quinasas dependlentes de
ciclinas. La seflalizacion de Hh ademés estd implicada con céncer por
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inducclén de componentes de la via EGFR (EGF, Her2) involucrados en la
proliferacién as/ como de loa componentes de las vias PDGF (PDGFa) y VEGF
Iinvolucradas en la anglogénesis. Se han identificado mutaciones con pérdida
de la funclén en el gen Pic en pacientes con el sindrome de nevus de células
basales (BCNS), una enfermedad hereditaria caracterizada por carcinomas
miltiples de célula basales (BCCs). Las mutaciones disfuncionales del gen Ptc
también se han asociado con un gran porcentaje de tumores carcinomatosos
de células basales esponddicos (Chidambaram y col,, cincer Research 56:
4589-8601 (1998); Gallanl y col., Nature Genet. 14: 78-81 (1088); Hahn y col,,
Coell 85: 841-51 (1986); Johnson y col., Sclence 272: 1688-71 (1866); Unden y
col., cncer Res. 56: 4562-5; Wicking y col., Am. J. Hum. Genet. 60: 21-8
(1897)). Se plensa que la pérdida ds funcién de Pic produce una sefiallzacion
descontrolada de Smo en el carcinoma de células basales. De manera similar,
se han identificado mutaciones activadoras de Smo en los tumores de BCC
esporidicoa (Xie y col., Nature 391: 80-2 (1898)), poniando énfasis an el rol de
Smo como la unidad de sefializacién en el complejo de receptor para SHh.

Se han Investigado varios Inhibidores de la safializacién de hedgehog tal
como Ciclopamina, un alcalolde natural que se ha mostrado que detiene el ciclo
celular en GO-G1 e induce apoptosie en SCLC. Se cree que la Ciclopamina
inhibe Smo por unién a su dominio de slete hélices. Se ha mostrado que
Forskolin Inhibe la via de Hh cormiente abajo de Smo por activacién de la
proteina quinasa A {PKA) que mantiene Inactivos los factores de transcripcién
de GIi. A pesar de [os avances con dstos y otros compuestos, alll continua una
necesldad de potentes inhibidores de la via de seflallzacion de hedgehog.

RESUMEN DE LA INVENCION
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En un aspecto de la presente Invencién se proveen nuevos inhibidores
de hedgehog con la formula general {1)

M—Q\ ’_"@/x\m
|

en donde

A es un carbociclo o heterociclo;

X es alquileno, NR«C(O), NR4C(S), N(C(O)R4)C(0O), NR4SO, NR(SO3,
NRC(O)NH, NR4C(S)NH, C(O)NR4, C(S)NRy, NR4PO 0 NR.PO(OH);

Y esté ausente, CHRy, O, S, SO, 502 0 NRy;

R se salecciona entre el grupo formado por alquilo, un carbocicio o un
heterociclo cada uno de los cuales estd opclonaiments sustituido con hidrodio,
haldgeno, amino, carbonllo, nitro, clano, acllo, aiquilo, haloalqulio,
alquilsulionlio, alquilsuffinilo, alcoxi, alquilcarbamoilo, alcanollamina,
alquilsutfamoilo, alqulisulfonamida, un carbocicio o a heterociclo; donde dicho
sustiiuyente amino, alquilo, acilo, alquilsulfonilo, alquilsulfinilio, alcox,
alquilcarbamoilo, alcanoilamina, alquilsulfamollo, alquilsulfonamida, carbociclo y
heterociclo estd opcionaimente suetituido con amino, halégeno, hidroxio,
carbonlio, o un carbocicio 0 hetarociclo que estd opcionaiments sustituido con
hiiroxdio, amino, halégeno, haloalquilo, alquilo, alcoxi o acilo;

Ra es hatégeno, hidroxilo, alquilo, acilo o alcoxi cada uno opcionaimente
sustituido con hidroxilo, halégeno, amino, nitro, alquilo, acllo, alquilsulfoniio o
alcox;

R; es halégeno, hidroxiio, carboxllo, alquilo, acllo, alcoxl, alcoxicarbonilo,
carbamolio, alquiisulfuro, alquilsulfinfio, alquilsulfonilo, un carbociclo © un
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heterociclo donde dicho alquilo, acllo, alcox, alcoxicarbonllo, carbamolio,
alquilsulfuro, alquilsulfinilo, alquilsulfonlio, carbociclo y hetsrociclo estd
opcionaimente sustituido con hidroxilo, halégeno, amino, nitro, alquilo, acilo,
alquilsutfonilo o alcoxi;

R4 88 H 0 alquilo;

m es 0-3;

nes 0-3;

y sus sales y solvatos.

En otro aspecto de la Invencion, se provesn composiciones que
comprendan compuestos de férmula | y un vehiculo, diluyante o axcipients.

En otro aspecio de la invencién, se provee un método para el
tratamiento del cdncer que comprende la administracién de una cantidad eficaz
de un compuesto de fdrmula | a un mamifero con esa necesidad.

En otro aspecto de la invencién, se provee un método para inhibir la
sefializacidon de hedgehog en una célula que comprende poner an contacto la
meancionada célula con un compuesto de férmula |

En otro aspecto de la Invencién, se provee un método para al
tratamiento de una enfermedad o condicién asoclada con la sefalizacién de
hadgehog en un mamifaro, que comprende la administracion de una cantidad
eficaz de un compuesto de férmula | al mencionado mamifero.

En otro aspecto de la invencidn, se proveen los procesos para la
preparacion de los compuestos de la invencion.

DESCRIPCION DETALLADA DE LAS REALIZACIONES PREFERIDAS

"Aclio” se reflere a un sustituyents que contiens carbonilo repressntado
por la férmula -C(O)-R en &l cual R es H, alquilo, un carbaciclo, un heterociclo,
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alquilo carbociclo sustituido o akqullo heterociclo sustituido donde el alqullo,
alcodlo, carbocicio y heterociclo son como se los define en la presente
documentacién. Enire los grupos saclio se Incluyen alcanollo (por ejemplo
acetilo), arvilo {(por ejempio benzofio), y heteroaroilo.

*Alquiio”® se refiere a un grupo hidrocarbonado alifdtico ramificado o no
ramificado, saturado o no saturado (a8 decir alquinilo, alquinilo), que tiene
hasta 12 Atomos da carbono a menoa que se eapecifique algo distinto. Cuando
so utliza como parte de otro témine, por ejempio “alquilamino®, la porcién
glquil es preferentemente una cadena hidrocarbonada saturada, sin embargo
también incluye cadenas de carbono hidrocarbonadas no saturadas tales como
“alquenilaming® y "alquinilamino. "Alquitfosfinato” se refisre a un grupo —P(O)R-
alquilo en el cual R es H, alqulio, carbociclo-alquilo o heterociclo-alquilo. Entre
loa ejemplos de grupos alquilo preferidos se incluyen metilo, etlio, n-propilo,
isoproplio, n-hutilo, Iso-butilo, sec-butilo, tert-butilo, n-pantile, 2-metilbutilo, 2,2-
dimetilpropilo, n-hexilo, 2-metilpentilo, 2,2-dimetilbutilo, n-heptilo, 3-heptilo, 2-
metihexilo, y simllares. Los tdrminos “alquilo inferior” "alquilo C4-C," y “alquilo
de entre 1 y 4 dtomos de carbono® son sindnimos y sa usan dea manera
intercambiable para indicar metilo, etilo, 1-proplio, Isopropilo, ciclopropilo, 1-
butilo, sec-butilo o t-butilo. A menos que s8 especifique, los grupos alqulio,
susiituldos, pueden contsner uno (preferentements), dos, tres o cuatro
sustituyentes que pueden ser ol mismo o diferentes. Entre los ejemplos de
grupos alquilo sustituidos de mas arriba se incluyen, pero no se limitan a;
cianometilo, nitrometilo, hidroximetiio, ftritiioximetiio, proploniloxmetilo,
aminometilo, carboximetilo, carboxietilo, carboxipropiio, aiquiloxicarboniimetilo,
allloxdcarbonilaminometilo, carbamoiloximetiio, metoximetilo, etoximetilo, t-



butcximaetilo, acetoximatilo, clorometilo, bromometilo, lodometiio, trifluorometio,
8-hidroxihexilo, 2 4-dicloro(n-butilo), 2-amino{iso-proplioc), 2-carbamolioxetiic y
similares. El grupo alquilo también se puede sustituir con un grupo carbociclo.
Ente los ejemplos se incluyen cicloproplimetiio, ciclobutiimetilo,
ciclopentilmetilo, y ciclohexilmetilo, asl como ios comrespondiente grupos -etilo, -
propilo, -butilo, -pentilo, -haxilo, etc. Loa aiqullos sustituldos preferidos son los
metiics sustituidos por elemplo un grupo metilo sustituido con el mismo
sustituyente como el grupo “alquilo sustituido C,-Cy,"- Entre los ejemplos de
grupos metilo sustituido se incluyen grupos tales como hkiroxdmetllo,
hidroximetilo protegido (por ejemplo tetrahldropiraniloximetiio), acetoximetilo,
carbamoiloximetilo, trifluorometilo, clorometilo, carboximetiio, bromometilo e
lodometilo.

*Amidina” o "amkiino” se refiere al grupo -C(NH}-NRR donde cada R es
independientemente H, OH, alquilo, alcoxl, un carbociclo, un heterociclo, un
alqulio carbocicio sustituido o un alquilo heterociclo sustituido; o ambos grupos
R forman juntos un heterociclo. Una amidina preferida es el grupo -C(NH)-NH;.

*Amino” indica aminas primarias (es decir —-NH3), secundarias (es decir -
NRH) y terciarlas (es decir -NRR) donde R es independientemente alqullo, un
carbociclo (por ejemplo arllo), un haterociclo {por sjemplo hetercarilo), alquilo
carbociclo sustituldo (por ejemplo benclio) o un alqullo heterociclo sustituldo o
altemativamente dos grupos R junto con el dtomo de niirégeno del que elics
dependen forman un heterociclo. Las aminas primarlas y secundarias
particulares son alquilamina, dialquilamina, arilamina, diarilamina, aralquilamina
y diaralquilamina. Las aminas primarias y secundarias particulares son

metilamina, etllamina, propllamina, Isopropliamina, fenilamina, dimetilamina,
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bencilamina, dietilamina, dipropilamina y diisopropilamina.

“Grupo amino protector® como se o utiliza en la presente documentacién
sa refiere a un derivado de los grupos normaimente empleados para bloquear o
proteger un grupo amino a la vez que se llevan a cabo reacciones en otros
grupos funcionales en el compuesto. Entre los ejemplios de tales grupos
protectorss ss incluyen los carbamatos, amidas, grupos alqulio y arilo, iminas,
asl como muchos derivados de N-heterodtomos que se pueden quitar para
regensrar el grupo amina dessado. Los grupos amino protectores son Boc,
Fmoc y Cbz. Ejemplos adiclonales de estcs grupos se encuentran en T. W.
Greene y P. G. M. Wuts, “Profective Groups In Organic Synthesis®, 2% ed.,
John Wiley & Sons, Inc., New York, NY, 1991, capltulo 7, E. Haslam,
‘Protective Groups in Organic Chemistry”, J. G. W. McOmie, Ed., Plenum
Press, New York, NY, 1873, Capftulo 5, y T.W. Greene, "Profective Groups in
Omanic Synthesis’, John Wiley and Sons, New York, NY, 1881. E! tdrmino
"amino protegido® se reflere a un grupo amino sustituido con uno de los grupos
amino protectores de més arriba.

Cuando “arilo” se usa solo o como |a parte de otro término se refiere a
un grupo carbociclico aromatico fuslonado o no fusionado que tiene el nimero
de dtomos de carbono designado o si no se designa ningdn nimero, hasta 14
atomos de carbono. Entre loes grupos arlio se incluyen fanilo, naftilo, bifeniio,
fenantrenlio, naftacenllo y similares (véase por elemplo Lang's Handbook of
Chemistry (Dean, J. A., ed) 13™ ed. Tabla 7-2 [1685]). En una realizacién
particular arilo puede ser fenllo. Fenllo suatituido o arilo sustituido se refiere a
un grupo fenilo o grupo arllo sustituido con uno, dos, tres, cuatro o cinco, tal
como 1-2, 1-3 6 14 suslituyentes ssleccionados, & menos que 88 especifique
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de otro modo, entre halégeno (F, Cl, Br, 1), hidrox, hidroxi protegido, clano,
nitro, aiqulio (por ejemplo alquilo Cy-Cg), alcoxi (por ejemplo alcoxd C4-Cs),
bencilodd, carboxi, carboxi protegido, carboximetilo, carboximetiio protegido,
hidroximetilo, hidroximetiio protegido, aminometlio, aminometilo protegido,
trifftuorometilo, alqullsulfonllamino, ariisulfonllamino, heterociclilsulfonilamino,
heterociclilo, arilo, u ofros grupos especificado. Uno 0 més grupos metino (CH)
y/o metileno {CH3) en estos sustituyentss a su vez se pueden sustituir con un
grupo similar como aquélios indicados anteriormente. Enire los ejemplos de!
término “fenlio sustituldo® se Incluye pero no se limita a un grupo mono- o
di(halo)fenlic tal como 2-clorofenilo, 2-bromofenlio, 4-clorofenilo, 2,6-
diclorofenlio, 2,5-diclorofenilo, 3,4-diclorofenilo, 3-clorofenlio, 3-bromofenilo, 4-
bromofanilo, 3,4-dibromofenilo, 3-cloro-4-flucrofenlio, 2-fluocrofenilo vy similares;
un grupo mono- o di{hidrox)fenlio tal como 4-hidroxifenilo, 3-hidroxifenllo, 2,4-
dihidroxifenlio, los derivados hidroxi-protegidos de los mismos y similares; un
grupo nitrofenilo tal como 3- 6 4-nitrofenlio; un grupo clanofenilo, por ejemplo,
4-clanofenflo; un grupo mono- o di(alquilo inferlor)fenlio tal como 4-metilfenilo,
2,4-dmetilfenlio, 2-metilfeniio, 4-(lso-propil)feniio, 4-etiifeniio, 3-{n-propll)fenilc y
similares; un grupo mono o di(alcoxi)fenilo, por ejemplo, 3,4-dimetodfenilo, 3-
metoxd-4-banclioxifenilo, 3-metoxi-4-{1-clorometil)benclioxi-fenilo, 3-etoxifeniio,
4-(isopropoxi)fenilo, 4-(i-butoxd)fenlio, 3-etoxi-4-metoxifenilo y simllares; 3- 6 4-
trifluorometitfenilo; un grupo mono- o dicarboxifenilc o grupo (carbox
protagido)fenlio tal como 4-carboxifenlio; un grupo mono- o di(hidroximetil)fenilo
o (hidroximetil protegido)fenilo tal como 3-(hidroximetil protegido)feniio o 3,4-
di(hidraxdmetil)fenilo; un mono- o di{aminometilifenilo o (aminometil
protegido)fenio tal como 2<{aminometii)feniic o 24-{aminometi
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protegido)fenilo; o un mono- o di{N-{metilaulfonilamino))fenilo tal como 3-{N-
metilsufonilamino))fenilo. Ademas, el término "fenll sustituido® representa
grupos fenilo disustituidos donds los sustituyentes eon diferentes, por ejemplo,
3-metil-4-hidroxifenilo, 3-cloro-4-hidroxifenilo, 2-metoxi-4-bromofeanilo, 4-atil-2-
hidroxifenilo, 3-hidroxi-4-nitrofeniio, 2-hidroxi-4-clorofenlio, y eimilares, asl como
los grupos fenlio frisustifuidos donde los sustiiuyentes son diferentes, por
ejemplo 3-metoxi-4-benciloxd-6-metil suifonilamino, 3-metoxd-4-benclioxi-6-fanil
sulfonilamino, y los grupos fenilo tetrasustituidos donde los sustituyentes son
diferentes tal como 3-metoxi-4-benclioxd-5-metil-8-fenil suifonilamino. Entre los
grupos fenll sustiiuidos se Incluyen grupos 2-clorofenilo, 2-aminofenilo, 2-
bromofeniic, 3-metoxifeniio, 3-etoxd-fenilo, 4-benciloxifenilo, 4-metoxifenilo, 3-
etoxi-4-benclioxifenilo, 3,4-dietoxifenilo, 3-metoxi-4-benciloxifenilo, 3-metoxi-4-
(1-clorometilbenclioxi-fenlio, 3-metoxi-4-{1-clorometil)benciloxl-8-metiisulfonil
aminofeniio. Los anllios arilo fusionades también pueden estar sustituidos con
cuaiquler (por ejemplo 1, 2 ¢ 3) sustituyente especificado en la presente
documentacion de la misma manera que los grupos alqullo sustituldos.
*Carbamoiloc” se refiere a un aminocarboniio que contfene un
sustituyente representado por la formula -C(O)N(R)z en el cual R es H,
hidroxilo, alcoxl, alquilo, un carbociclo, un heterociclo, elqull carbociclo-
sustituido o alcoxd, o alquil heterociclo sustituide o alkcoxi donde el alqullo,
alcodd, carbociclo y heterocicio son como ee los define en la pressnts
documentacién. Entre los grupos carbamoilo se incluyen alquilaminocarbonilo
(por ejemplo etllaminocarbonilo, Et-NH-CO-), arilaminocarbonilo (por ejemplo
fanilaminocarbonilo), aralquilaminocarbonlio (por ejemplo
benzollaminocarbonlio) un  heterocicloaminocarbonilo  (por  elemplo
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piperizinilaminocarbonilo), y en particular un hetercarilaminocarbonilo (por
ejemplo piridilaminocarbonilo).

*Carbociclilo®, "carbociclico®, y "carbociclo” solo y cuando se usa como
una porcién en un grupo complejo tal como un grupo carbocicloalquilo, se
reflere a un anllio alifatico mono-, bl-, o triciclico que tiene entre 3 y 14 dtomos
de carbono y preferentaments entre 3 y 7 4tomos de carbono que pueden ger
saturado o no saturado, aromdtico o no aromatico. Entre ios grupos
carbociclicos saturades preferidos se incluyen los grupos ciclopropilo,
ciciobutiio, ciclopentiio y ciclohexiico vy mds preferidos son ciclopropilo y
ciclohexlio y el més preferido es ciciohexdio. Los carbociclos no saturados
preferidos son aromaticos por sjemplo grupos arilo como se los definiéd
previamente, el més preferido es fenilo. Los términcs "carbociclilo sustituido® y
“carbociclo sustituido®, a menos que se especifique de otro modo, se refieren a
eslos grupos sustifuidos por los mismos sustituyentes como el grupo "alquilo
sustituido®.

‘Grupo carbox protector” fal como se lo usa en la presente
documentacion se refiere a uno de los derivados éster del grupo écido
carboxflico que normalments se emplea para bloquear o proteger el grupo
dcldo carboxflico a la vez que se llevan a cabo reacciones en otros grupos
funcionales dsl compusesto. Enire los ejemplos de tal édcido carboxllico que
prolege los grupos se incluyen 4-nirobencilo, 4-metoxibencllo, 3.4-
dimetoxibencilo, 2,4-dimetoxibencilo, 2,4,6-rimetoxibenclio, 2,486-
trimetilbencilo, pentametilbenclio, 3,4-metilenedioxibencilo, benzhidrilo, 4.4'-
dimetoxibanzhidrilo, 2,2' 4, 4'-tetrametoxibanzhidrio, aiquilo tal como t-butilo o 1-
amilo, tritilo, 4-metoxitritiio, 4,4'-dimetoxitritiio, 4,4',4"-trimatoxitritiio, 2-fenilprop-
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24lo, trimetlisililo, t-butildimetisili, fenacilo, 2,2,2-tricloroetiio, beta-
(trimetilsilijetlio,  beta-{di(n-butil)metilsilil)etiio,  p-toluensutfoniietio, 4-
nitrobencilsulfoniletilo, alilo, cinamilo, 1-{trimetilsilimeti)prop-1-en-3-io, y como
grupos similares. Las sspecies de grupos carboxi protectores smpleadas no es
critica con la condicién que el Acido carboxilico derivatizado sea eatable a la
condlcion de la reaccidén(es) subsiguiente en otras posiciones de la molécula y
se puede quitar en el punto adecuado sin desestablilzar el resto de la molécula.
En particular, s importanis no someter una molécula carbox protegida a
bases nucleofilicas fuertes, tales como hidrdxdo de litto o NaOH, o a
condiciones reductoras que empleen hidruros metdlicos altaments activados tal
como LIAIH,. (Tales condiciones de extraccién savaras también se deben evitar
cuando 88 quitan los grupos amino protectores y grupos hidroxd protectores,
como 88 discuts més abajo.) Los grupos protectores de #cidos carboxilicos
preferidos son los grupos aiquilo (por ejemplo metilo, etilo, t-butilo), alilo,
benciio y p-nitrobencilo. Los grupos carboxi protectores simllares a los que se
uean en el arte de cefaloaporina, penicliina y de péptidos también se pueden
usar para protager sustlluyﬁntaa de grupo carboxi. Otros sjemplos de estos
grupos se encuentran en T. W. Greene y P. G. M. Wuls, “Profective Groups in
Organic Synthesis”, 2™ ed., John Wiley & Sons, Inc., New York, N.Y., 1891,
capitulo 5; E. Haslam, "Profective Groups in Organic Chemistry”, J. G. W.
McOmie, Ed., Plenum Press, New York, N.Y., 1873, Capltulo 5, y T.W. Greane,
*Protective Groups in Orgenic Synthesis™, John Wiley and Sons, New York, NY,
1881, Capitulo 5. El tbrmino "carboxi protegido® se reflere a un grupo carboxi
sustituido con uno de los grupos carboxd protectores anteriores.

“Guanidinc” sa refiere al grupo -NH-C(NH)-NHR donde R es H, alquilo,
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un carbociclo, un heterociclo, un aiqullo carbociclo sustituido, o un alquilo
heterociclo suatituido. Un grupo guanidino particular ea -NH-C{NH)-NH;.

“Grupo hsterociclico”, “heterociclico®, “heterociclo”®, o "heterociclilo” solo y
cuando 88 usa como una porcidn en un grupo complejo tal como un grupo
haterocicioalquilo, se usa de manera Intercamblable y se refiere a cualquier
anillo mono-, bl-, o triciclico, saturado o no saturado, aromatico (heteroarlio) o
no aromatico que tiene el nimero de dtomos designado, generaimente entre 5
y aproximadamente 14 &tomos del anillo donde los atomos del anllio son
carbono y al menos un heterodtomo (nitrégeno, azufre u oxigeno) y
preferentemente entre 1 y 4 heterodtomos. "Heterociclosulfonilo® se refiere a un
grupo =SOx-heterociclo; “heterociclosulfiniic® se refiere a un grupo -SO-
heterocicio. Tipicaments, un anillo de 5 miembros tiene entre 0 y 2 uniones
dobles y un anllio de 8 6 7 miembros tlene entre 0 y 3 uniones dobles y los
hetsroédtomos nitrdgeno o azufre opcionaimente pueden estar oxidados (por
slemplo SO, SO,), y cualquisr hetercitomo nitrégeno opcionalimente puede ser
cuatemnizado. Entre los heterocicios no aromdticos preferidos se incluysn
morfolinilo (morfoline), pimolidiniio, oxdranilo, oxetanilo, tetrahidrofuranilo, 2,3-
dihidrofuranilo, 2H-piranilo, tetrahidropiranilo, tilranilo, tietantio,
tetrahidrotietanlie, eziridinilo, azetidinllo, 1-metil-2-pirolilo, piperazinilo y
piperidinlio. Un grupo "heterocicioalqullo” es un grupo heterociclo como sa lo
definid mée arriba unido de forma covalsnte a un grupo alquilo como sa lo
definld anteriormente. Entre los heterociclcs de 5 miembros preferidos que
contienen un étomo de azufre o de oxigeno y entre uno y tres étomos de
nitrégeno sa Incluyen tlazolilo, en particular tiazol-2-ilo y N-éxido de tiazol-2-lo,
tiadiazollio, en particular 1,3,4-fladlazol-5-llo y 1.2 4-tiadiazol-5-ilo, oxazolilo,
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preferantemente oxazol-2-lo, y oxadiazolllo, tal como 1,3,4-oxadiazol-Slo, y
1.2 4-oxadiazol-5-ilo. Entre los hetsrociclos de anilios de 5 miembros preferidos
que contlenan entre 2 y 4 &tomos de nitrdgeno se Incluysn imidazolllo,
preferentemente imidazol-2-ilo; triazollio, preferentemente 1,3,4-trazol-5-ilo;
1,2 3-triazol-5-llo, 1,2.4-triazol-5-lo, y tetrazolilo, preferentesments 1H-tetrazol-5-
llo. Los heterociclos de 5 miembros benzo-fusionados preferidos son
benzoxazol-2-ilo, banztiazol-2-io y benzimidazol-24ilo. Los heterociclos de 6
miembros preferidos contienen entre uno y tfres &tomos de nitrdgeno y
opcionaimente un dtomo de azufre o de oxigeno, por sjemplo piridiio, tal como
pirid-2-ilo, pirid-3-lio, y pirid-4-ilo; pifmidilo, preferentements pirimid-2-lo y
pirimid-4-ilo; triazinilo, preferentements 1,3 4-trlazin-2-ilo y 1,3,5-riazin-4-lo;
piridazinilo, en particular piridazin-3-io, y pirazinilo. Los N-dxidos de piridina y
N-Gxidos de piridazina y el piridilo, plrimid-2-ilo, pirimid-4-ilo, piridazinilo y los
grupos 1,3 4-triazin-2-llo, son un grupo preferido. Los sustituyentes pama
heterocicios opcionaliments sustltuidos, y ejemplos adicionales de los sistemas
de anilios de 5 y 8 miembros discutidos mds arriba se pueden encontrar en W.,
Druckheimer y col., Patente de los EE.UU. No. 4.278.793.

"Heteroarikb® solo y cuando se usa como una porcidn en un grupo
compiejo tal como un grupo hetercaralqullo, se refiere a cualquier sistema de
anlic aromético mono-, bi-, o tricklico que tiene el nimero de atomos
designado donde al menos un anillo es un anllio de 5, 8 4 7 miembros que
contiene enfre uno y cuatro hetsrodtomos seleccionados entre el grupo
nitrégeno, oxigeno, y azufre, y preferantemente al menos un hetsrodtomo es
nitrégeno (Lang’s Handbook of Chemisiry, supra). Cualquier grupo biciclico se
encusentra inciuido en la definiclén donde cualquiera de los anilios heteroarilo
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anteriores estén fusionado a un anillo benceno. Se prefieren hetercarllos donde
el heterodtomo es nitrégeno u oxigeno. Los sigulentes sistemas de anillo son
elemplos de grupos hetercariios (sustituldos o no sustituidos) indicados por el
término “heteroarilo”: tienilo, furilo, Imidazolilo, pirazolilo, tiazolilo, lsotiazolilo,
oxazollio, lsoxazolllo, triazolilo, tiadlazolllo, axadiazolilo, tetrazolilo, tiatriazolilo,
oxatriazolilo, piridilo, pirmidilo, pirazinilo, plridazinilo, tiazinllo, oxazinllo,
triazinilo, tiadiazinllo, cxadiazinilo, ditiazinllo, dicxazinilo, oxatiazinllo, tetrazinilo,
tiatriazinilo, oxatriazinilo, ditiadiazinilo, imidazolinilo, dihidropirimidiio,
tetrahidropirimidilo, tetrazolo][1,5-b]piridazinilo y purinilo, asi como derivados
benzo-fusicnados, por ejempio benzoxazoliio, benzofurilo, benzotiazolilo,
benzotiadiazoliio, benzotriazollio, benzoimidazolic e Indolllo. Un grupo
particulairmente preferido de ‘“heteroarilo”® incluye; 1,3-tiazol-2dlo, 4
(carboximetil)-5-metil-1,3-tiazol-2-llo, sal sodica de 4-(carboximetil)-5-metii-1,3-
tlazol-2-ilo, 1,2,4-tiadlazol-5-llo, 3-metil-1,2 4-tiadiazol-5-llo, 1,3,4-trlazol-5-lo, 2-
metil-1,3,4-triazol-5-lo, 2-hidrox-1,3,4-trlazol-5-llo, sal sddica de 2-carboxi-4-
metil-1,3 4-triazol-5-ilo, 2-carboxi-4-metil-1,3,4-riazol-5lo,  1,3-oxazol-2-ilo,
1,3, 4-oxadiazol-5-lo,  2-metil-1,3 4-oxadiazol-6Hlo,  2-(hidroximetil)-1,3,4-
oxadiazol-5-ilo, 1,2,4-oxadlazol-5-lo, 1,3,4-tladiazol-5-llo, 2-ol-1,3,4-tiadlazol-
G-llo, 2-(metiltio)-1,3,4-tiadiazol-5-llo, 2-amino-1,3,4-tiadiazol-5-lo, 1H-tetrazol-
6-llo, 1-metil-1H-tetrazol-5-lo, 1-(1-{dimetilamino)et-2-i)-1H-tetrazol-5-llo, 1-
(carboximetil)-1H-tetrazol-5-lo, sal sédica de 1-{carboximetil}-1H-tetrazol-5-ilo,
1-{écido metilsulfdnico)-1H-tatrazol-5-ilo, sal sddica de 1-{4cido metilsulfénico)-
1H-tetrazol-5-lo, 2-metil-1H-tetrazol-5-llo, 1,2,3-trlazol-6-lo, 1-metil-1,2,3-
triazol-5-ilo, 2-metil-1,2,3-triazol-5-lo, 4-metil-1,2,3-riazol-6lo, N-éxido de
pirid-2-ilo, 6-metoxd-2-(n-Gxido)-piridaz-3-lo, 8-hidroxdpiridaz-3-ilo, 1-metilpirid-2-
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lio, 1-metiipiid-4-lo, 2-hidraxdpirimid-4io, 1,4,5,6-tetrahidro-5,8-dloxo-4-meti-
as-triazin-3lo, 1,4,5,8-tetrahidro-4-{formlimetil}-5,6-dloxo-as-irazin-3-lo, 2,5-
dihidro-5-ox0-8-hidroxd-astriazin-3-ilo, sal sddica de 2,5-dlhidro-5-0x0-8-hidrox]-
as-triazin-3-llo, sal eddica de 2,5-dihidro-5-oxo-8-hidrox-2-metil-astriazin-3-llo,
2,5-dhidro-5-oxo-6-hidroxi-2-metil-as-triazin-3dio, 2,5-dihidro-5-0)0-8-metoxi-2-
metil-as-riazin-3-lo, 2,5-dihldro-5-oxo-as-triazin-3-ilo, 2,5-dihidro-5-0xo-2-metil-
as-rlazin-3-lo, 2,5-dihidro-5-0x0-2,6-dimetil-as-triazin-3-ilo, tetrazolo[1,5-
b]piridazin-8-io y 8-aminotetrazolo[1,5-b]-piridazin-8-ilo. Un grupo alternativo de
“heteroarilo® incluye; 4-(carboximetil)-5-metil-1,3-tiazol-2-lio, sal sédica de 4-
(carbaximetil}-5-metil-1,3-tiazol-2-lo, 1,3 4-triazol-5-ilo, 2-metil-1,3,4-triazol-5-
ilo, 1H-tetrazol-5-ilo, 1-metil-1H-tetrazol-54lo, 1-(1-{dimetilamino)et-2-lo)-1H-
tetrazol-5-llo, 1-(carboximetil)-1H-tetrazol-5-llo, sal sddica de 1-{carboximetil)-
1H-tetrazol-54lo, 1-(acido metilsulfénico)-1H-tetrazol-5-lo, sal sddica de 1-
(4cido metiisulfdnico)-1H-tetrazol-5-lio, 1,2,3-trazol-5-llo, 1,4,5,6-tetrahidro-5,6-
dioxo-4-metil-as-triazin-3-llo,  1,4,5,6-tetrahidro-4-(2-formiimetil)-5,8-dloxo-as-
friazin-3-llo, sal sddica de 2,5-dihidro-5-oxo-8-hidroxi-2-metil-as-triazin-3-llo,
2,5-dihldro-5-oxo-8-hidroxi-2-metil-as-triazin-3-lo, tetrazolo[1,5-b]piridazin-8-lo,
y 8-aminctetrazolo[1,5-b]piridazin-8-ilo.

*Grupo hidroxi protector” como se usa en la presenta documentacion se
reflere a un derivado del grupo hidroxi normaimente empleado para bloquear o
proteger el grupo hidroxi a la vez que se llevan a cabo reacclones en otros
grupos funcionales en el compuesto. Entre los ejemplos de tales grupos
protectores se Incluyen tetrahidropiranilox, benzoilo, acetoxd, carbamoilox,
bencilo, y grupos silllsteras (por ejemplo TBS, TBDPS). Ejemplos adicionales
de estos grupos se encuentran en T. W. Greene y P. G. M. Wuts, “Profective
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Groups in Organic Synthesis®, 2* ed., John Wiley & Sons, Inc., New York, NY,
1901, capitulos 2-3; E. Haslam, "Profective Groups in Organic Chemistry”, J. G.
W. McOmie, Ed., Plenum Press, New York, NY, 1973, Capitulo 5, y TW.
Greene, "Protective Groups in Organic Synthesis™, John Wiley and Sons, New
York, NY, 1881. El tdrmino “hidroxi protegido® se refilsre a un grupo hidroxl
sustituido con uno de los grupos hidroxi protectorea anteriores.

"Sales aceptables para uso farmacéutico® incluye sales de adiclén acidas
y basicas. "Sal de adicién acida aceptable para uso farmacéutico” se refiere a
aquellas sales que retienen la eficacia blolégica y las propledades de [as bases
libres y que no son indeseables bioldgicamente o en cualquier otro aspecto,
formada con Acidos inorgdnicas tal como dddo clorhidrico, 4cido bromhlidrico,
écido sulfdrico, dcido nitrico, acido carbénico, écido fosférico y similares, y
écidos orgénicos que se pueden seleccionar entre clases de éckios orgénicos
glifdticos, cicloalifiticos, aromaticos, aralifdticos, heterociclicos, carbox(licos, y
aulfdnicos tales como acido férmico, Acido acéfico, acido propidnico, écido
glicdlico, écido gluconico, écldo lactico, acido plrdvico, écido omdilico, écido
mélico, écido maléico, dcido malonélico, dcido succlnico, écldo fumarico, dcido
tartarico, dcido citrico, dcido aspértico, ackdo ascérbico, dcldo glutdmico, acido
antranilico, acido benzolco, écido cinamico, dcldo mandélico, écldo embdnico,
dcido fenliacético, dckio metancsulfonico, acido etanosulfénico, dcido p-
toluensulfénico, acido salicllico y similares.

"Sales de adicion basicas aceptables para uso farmacéutico” incluye
aquéllas derivadas de bases Inorgdnicas tales como sales de saodio, potaslo,
ittio, amonio, calclo, magneslo, hiemo, zinc, cobre, manganeso, aluminio y
similares. Las sales de amonio, potasio, sodio, caicio y magnesio son
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particularmente preferidas. Enire las sales derivadas de bases organicas no
tdxicas aceptasbles para uso farmacéutico se Incluyen las sales de aminas
primarias, secundarias, y terclarias, aminas sustituidas que incluye aminas
sustituidas naturales, aminas ciclicas y resinas de intercambio de idnico
basicas, tales como Isopropilamina, timetilamina, dietilamina, TEA,
tripropilamina, etanolamina, 2-dletilaminoetanol, trimetamina, diclclohexilamina,
lisina, arginina, histidina, cafelna, procaina, hidrabamina, collna, betaina,
etiienedlamina, glucosamina, metilglucamina, teobromina, purinas, piperizina,
piperidina, N-etilpiperidina, las resinas de poliamina y similares. Las bases no
toxicas orgénicas particularmente preferidas son Isopropllamina, dietilamina,
etanolamina, trimetamina, diciclohexliamina, coling, y cafeina.

‘Fosfinato® ss mefiere a -—P(OJROR donde cada R es
independientamente H, alquilo, carbocicio, heterociclo, carbocicloalquilo o
heterocicloalquilo. Los grupos fosfinato particulares son alqulifosfinato (es decir
—P{O)R-O-alquilo), por ejemplo —P(O)Me-OEL

‘Sufamollc" se refiere @ -SOxN(R); donde cada R es
independientemente H, alqullo, carbocicio, heterociclo, carbocicloalquilo o
heterocicloalquilo. Los grupos sulfamoilo particulares son alqullsuifamoilo, por
elemplo metlisuifamoilc  (-SOr-NHMe); arilsuifamollo, por ejemplo
fenliisulfamolio; aralquilsulfamolio, par ajemplo bencllsulfamolio,

“Sulfinilo® se refiere a un grupo —SO-R donde R as alquilo, carbociclo,
heterociclo, carbocicloalqulio o heterocicloalquilo. Los grupos sulfinilo
particulares son alquilsulfinilo {(es decir —SO-akqullo), por eJemplo metlisulfinilo;
arlleulfinilo (es decir —SO-arilo) por ejemplo feniisulfinilo; aralquilsulfinlio, por
ejemplo bencilsulfinilo.
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“Sutfonamide® se refiecre @ -NR-SOyR donde cada R es
independientemente H, alqullo, carbociclo, heterociclo, carbocicloalqullo o
heterocicloalquilo), un carbociclo o un heterociclo. Los grupos sulfonamida
particulares son alqulisulfonamida (por ejemplo —NH-SOz-alqullo), por ejemplo
metiisulfonamida; arfisulfonamida (es decir —NH-SOz-arilo) por sjemplo
fenilsulfonamida; araiquilsulfonamida, por ejemplo bendlisulfonamida.

“Sulfoniio® se refiere a un grupo ~SO>-R donde R es alquilo, carbaciclo,
heterociclo, carbocicloalquilo o heterocicloalquilo. Los grupos sulfonilo
particulares son alquilsulfonlioc (es decir -SOxalquilo), por ejemplo
metilsulfonllo; arilsulfonlio, por elemplo fenilsulfonilo; aralquilsulfonilo, por
ejemplo bencllsulfonllo.

La frase “y sales y solvatos de los mismos” como se usa en la presents
documentacién se reflere a que compuestos de la invencién pueden existir en
una o mezcla de formas de sales y solvatos. Por ejempio un compuesto de la
invencién puede ser sustanclaimente puro en una forma particular de sal o
solvaio o blen puede ser mezcla de dos o méas formas de sales o solvatos.

La presents invencién provee nuevos compuestos con la formula general

|
en donda A, X, Y, Ry, Ry, ¥ Ry tienen los valores que se definen en la
presente.
A es un anllio carbociclo o heterociclo suetituldo con entre 1 y 3 3 {por
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ojemplo n es 0-3) Rz grupos seleccionados entre el grupo formado por
halégeno, hidroxilo, alquilo, aclio o alcoxd cada uno opclonaiments sustituido
con hidroxiio, halégeno, amino, nitro, alqullo, aclio, alquiisulfonlio o alcoxl. En
una realizacion particular, A es arilo o hetercarlio opcionalmente sustituldo. En
la reallzacion particular A es benceno, tiofeno, tiazol, imidazol, pirmol, N-alquilo
pirol, piridina, pirazol o N-alquilo pirazol opcionaiments sustituldo. En una
realizacion particular A es un anillo seleccionado entre el grupo formado por A,
ALALACAL A YA

P R
Py

on donde Z, e8 O, S 0 NRy donde R; 88 H o aiquilo; Z; es CH, CR2 0 N;
Rz es haldgeno, hidroxilo, alquilo, acllo o alcoxi cada uno opcionalmente
sustituido con hidroxilo, halégeno, amino, nitro, alquilo, acilo, alquilsulfonlio o
alcod; Ry es H, halégeno, hidrdlo, alqulle, aclio o alcox cada uno
opcionaimente sustituido con hidroxlio, halégeno, amino, nitro, alquilo, acllo,
alquiisulfoniio o alcoxd; y n es 0-3. En una reallzacion particular A es el anillo de
férmula A'. En una realizacién particular, A es el anillo de férmula A’ donde Z,
es S y Z; es CH o N. En otra realizacién, A es el anllio de férmula A' donde Z,
e8 S y Z; es CH, i.e. fiofeno. En otra realizacién, A es el anillo de formula A'
donde Z, 88 Sy Za a3 N, i.e. tiazol. En otra realizacidn, A es sl anillo da férmula
A' donde Rz es H. En una reallzacién, A es el anfiio de férmula A' donde Ry es



metlio. En otra realizacién, A es el anillo A' donde Ry es metilo. En una
realizacién particular A es el anillo A2 En otra realizacién, A es el anillo de
formula A' donde Rz puede estar ausents, por ejemplo n es 0. En ofra
realizacién, n es 1 y Rz es Cl. En otra realizacion particular A ea el anillo de
formula A%. En una realizacion, A es un anillo de frmula A® donde Z; es Sy Zz
es N, por ejemplo un tiazol. En otra realizacién, A es un anllio de férmula A?
donde Z; es S, Z; es N y Ry’ es Cl. En otra realizacién, A @8 un anillo de
formula A® donde Z; es S, Zz es CH (por ejemplo tiofeno) y R’ es Cl.

En una realizacion particular A es el anilio A', A™®, A%, A®, A™, A%, A%,

\Sﬁ”\ﬂ"@’

A A®

I?IJCK/O/

En una realizaclén particular A es el anlllo de formula A'™. En otra
realizacion A es el anilio de fdrmula A™. En otra realizacién A es el anillo de
formula A*. En otra realizacién A es el anilio de férmula A™. En ofra realizacion
A es el anillo de formula A®. En otra realizacién A es el anillo de formula A%,

X es alguileno, NR4C(0O), NR4C(S), N{C(O)R1)C(0), NRSO, NR,SO,,
NR4C(O)NH, NR4C(S)NH, C(O)NR4, C(S)NR4, NR4PO o NRPO(OH) donde R,
es H o aiqullo. En una realizacion particular X es NR,C{O) el cual forma una
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unién amida entre el anlllo A y Rs. En otra realizacion, X s N4C(S), el cual
forma una unién tioamkia entre el anllio A y Ry. En otra realizacién, X es
NR;C(O)NH el cual forma una unién urea entre el anilio A y Ry. En otra
realizacion X es NR,C(S)NH el cual con NRz forma una unién tiourea entre el
anilio A y Ry. En otra realizacién X es N(C(O)R{)C(O) por sjemplo un nitrégeno
con dos grupos -C{O)R, pendientes del mismo.

Y estd ausents, CHRy, O, S, SO, SO; o NR, donde R, es como sa define
aqul. En una reallzacidn particular Y 8s CHR. En una realizacién particular Y
es8 NR,. En una realizacién particular Y es O. En una realizacién particular Y es
8. En una realizacién particular Y es SO. En una realizacién particular Y es
80:. En otra realizacidén Y eatd ausente por ejemplo el anillo A se encuantra
unido directamante al anillo piridilo en la posicién 2.

R, se selecclona entre el grupo formado por aiqullo, un carbociclo o un
heterociclo cada uno de los cuales asta opclonaiments sustituido con hidroxiio,
halégeno, amino, carboxilo, amidino, guanidino, carbonilo (por ejemplo =0),
nitro, clano, aclio, alquilo, haloalquilo, suifonilo, sulfinlio, alcox, akiitio,
carbamoilo, acilamino, sulfamoilo, sulfonamida, un carbociclo o a heterocicio;
donde dicho sustituyente amino, amidino, alquilo, aclio, sulfonlio, sulfinilo,
alcoxi, alquiltio, carbamollo, ecllamine, sulfamollo, sulfonamida, carbociclo y
heterociclo se sustituye opclonalmente con, halégeno, haloalquilo, hidroxio,
carboxilo, carbonilo, © un amino, alquilo, alcoxi, acilo, sulfonllo, sulfinilo,
fosfinato, carbociclo o heterociclo que estd opclonalmente sustituido con
hidroxilo, carboxilo, carbonilo, amino, halégeno, haloalquilo, alquilo, alcoxi,
alquiltio, sulfonilo, sulfinilo, acllo, un carbocicio o a heterociclo.

En otra reallzacién R, se selecciona entre el grupo formado por alquilo,
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un carbociclo o un hetercciclo cada uno de los cuales estd opclonaimente
sustituido con hidroxdio, halégeno, amino, carbonllo, nitro, ciano, acilo, alquilo,
haloalqullo, aiquilsulfonilo, alquilsulfinilo, alcoxi, alquilcarbamollo (por ejemplo -
CONR-alqullo donde R es H o alquilo), alcanoilamina (por ejemplo -NRCO-
alquilo donde R es H o alquilo), alquilsulfamoilo {por sjemplo -SO:NR-alquilo
donde R es H o alquilo), alquilsulfonamida (por ejemplo -NR-SOz-alquilo donde
R o3 H o alquilo), un carbocicio o un heterociclo; donde dicho sustituyente
amino, alqulio, acllo, siquilsulfonilie, alquilsulfinilo, alcod, aiquilcarbamollo,
alcanollamina, alquiisulfamoilo, alquilsuifonamida, carbociclo y heterocicio esta
opcionaiments sustituido con amino, haldgeno, hidroxlo, carbonllo, o un
carbociclo o hatarociclo quse eatd opcionaimente sustituido con hidroxilo, amino,
halégeno, haloalquilo, alquilo, alcox o acilo.

En una realizacién particular Ry es un ariio o heteroarilo opcionaimente
sustituido. En una realizaclén particular R @8 un grupo feniio opclonalmente
sustituido. En otra reallzacién particular Ry es un grupo piridina opcionalmente
sustituldo. En una realizacion particular R, es de formuia lia, lib, lic, lid, lle, Hif,
Iig, Ik, 11, 11}, lik, 1iL, Nim, iin o llo:

G~ G0
fﬁ:@ ,E:O 57
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en donde W es O, S o NRy donde Ry es H, alqullo, acllo, un carbocklo o
un heterociclo donde dichos aiquilo, acilo, carbocicio y heterociclo cada uno se
sustituyen opcionalmente con 1-3 amino, halégeno, hidroxilo y haloalquilo; o es
0-3. En una realizacion particular W es S.

Rs on cada instancia es en forma Independiente hidroxdlo, halégeno,
amino, carbodio, amidino, guanidino, carbonllo, nitro, ciano, aclio, alquilo,
haloalquilo, sulfonilo, sulfinilo, alcoxd, alquitio, carbamolio, acilamino,
sulfamollo, sulfonamida, un carbociclo o un heterociclo; donde dicho
sustituyente amino, amidino, alqullo, acllo, sulfonlio, sulfinilo, alcox, aiquiltio,
carbamolio, acilamino, sulfamollo, sulfonamida, carbociclo y heterociclo se
sustituye opclc;nalmente con, haldgeno, haloalquilo, hidroxilo, carboxilo,
carbonlio, o an amino, ailquilo, alcod, acilo, sulfonlio, sulfinilo, fosfinato,
carbocicio o heterociclo que estd opclonaimente susiituido con hidrodio,
carboxllo, carbonllio, amino, halégeno, haloalqullo, alqullo, alcoxi, alquiitio,
sulfonlio, sulfinilo, acllo, un carbocicio o a heterociclo.
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En una realizacidn particular Ry en cada Instancla es en forma
independiente hidroxilo, haldégeno, amino, carbonile, nitro, clano, aclio, alquilo,
sulfonilo, alquileulfonlio, alquilsuffiniio, alcoxl, alqulicarbamoilo, alcanollamina,
alquilsulfamoilo, alquilsulfonamida, un carbociclo o a heterociclo; donde dicho
sustiiuyente amino, alquilo, carbonilo, acilo, sulfonilo, alqullsulfoniio,
alquilsulfinilo, alcoxi, alquilcarbamoilo, alcancllamina, alquilsulfamoilo,
alqullsulfonamkia, carbocklo y heterociclo sstd opclonaimente sustituido con
amino, halégeno, hidroxilo, carbonilo, o un carbocklo o heterocicio que estd
opcionalmente sustituldo con hidroxlio, amino, halégeno, haloalquilo, alquilo,
alcod o acilo.

En una realizacién particular Ry es en forma independiente en cada
Instancla opclionaimente alquilo sustituido (por sjemplo metilo, trifluoromaetilo,
dimetilaminometiio, piperidinimetiio, morfollnometilo, tiomorfolinometil);
haldégeno (por ejemplo cloro); alcox (por ejemplo metod); carbonllo (por
ejemplo morfolinocarbonlio, acetll); un heterociclo (por ejempio morfolino, N-
metil-plperazin-4-llo, N-acetil-piperazin-4-llo, 1H-1,2 4-triazol); alquilamino
(por ejempio lbutilamino, bencllamino, hidroxietiiamino, metoxietiiamino,
dimetilaminoetiiamino, moriolincetiiamino, morfolinopropilamino, propilamino
sustituido con pimolidin-2-ona, imidazol-atilamino, imidazol-propllamino);
arlamino (por elemplo fenilamino); alquilcarbamoilo (por ejemplo
dimetilcarbamollo, I-butiiaminocarbonilo); alquilsulfamoilo (por ejemplo
propliaminosulfonilo, I-butilaminosulfonilo, dimetilaminosulfonilo,
dimetilaminoetiio hidroxietilaminosulfonilo, metoxetilaminosulfonlio,
metoxipropilaminosutfonilo, metilsutfoniietiiaminesulfonilo, propilaminosulfonilo
sustituldo con imidazol, hidroxipropilaminosutfonlio, 2-
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hidroxipropliaminosutfoniio); o sulfonilo (por ejemplo metilsulfoniio, etilsulfoniie,
aminosulfonilo, dimetilaminoproplisulfonilo, N-metil-piperazin-4-il-sulfonilo,
morfolino-4-ll-sulfonilo, trifluorometilaulfoniio).

En una reallzacion parficular R; es H. En otra realizacion particular R; es
opclonaimente acllo sustiiuido. En oira rmesllzacién partloula} Ry o8
opcionaimente salquilo sustituldo {(por ejemplo metilc). En otra reallzacién
particular Ry es opcionalmente acilo sustituido (por ejemplo acetilo, benzoilo).
En otra realizacion particular Ry es un grupo arilo opcionalmente sustituido (por
ejemplo fenllo, banclio). _

En una realizaclén particular Ry es el grupo de fémula lla. en una
realizacion tal Ry puede ser alkcoxi y 0 es 1, 2 o 3. Grupoe lla particulares son
lia' - na™:

Ia! (1% et
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En olm reslizacién particular R, es el grupo de férmula Iib. En una
realizacién tal Ry puede ser alquilo o haloalquilo (por ejemplo CF3). Grupos I
particulares son
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En una realizacién particular Ry es el grupo de formula lic. En una
realizacion tal W puede ser S y o a3 0. En ofra reallzacidn particular R, es el
grupo de formula lid. En una realizacion tal o puede ser 0. En otra realizacion
pariicular R, es el grupo de férmula lle. En una realizacién tal o puede ser 0. En
otra realizacién particular Ry es el grupo de férmula 1If. En una realizacion tal o
puede ser 0.

En otra realizacién particular Ry @8 el grupo de fdrmula lin. En una
reallzacién tal o puede ser 0 0 2 y Ry puede ser alqulio o arllo. En una
reallzacién particular, el grupo lin tlag: la férmula lin':

po e

lin’
En ofra reailzacién particular Ry es el grupo de férmula llo. En una
realizacién tal o puede ser 0 o 2 y Ry puede ser alquilo o arlo. En una
realizaclén particular, el grupo llo tiene la formula Ho":

Rz es halégeno, hidroxdio, alquilo, acllo o alcoxi cada uno opcionaiments
sustituido con hidroxdio, haldgeno, amino, nitro, alquilo, acllo, alquilsulfonilo o
alcoxd. n es 0-3, por ejempilo 0 o 1. En una realizacion particular Rz es hidroxilo.
En una realizacidn particular Rz es alqullc o alquilo sustituido con halégeno,
metilo o trifluorometilo. En una realizacién particular Rz es acilo, por ejemplo
alcanoilo por ejemplo acetlio. En una reallzacién particular Rz es halégeno, por
ejemplo Cl o F. En otra realizacidn particular Rz es alcoxi, por ajemplo metox o
etoxi.
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Ry es halégeno, hidroxilo, carboxilo, alquilo, aclio, alcoxi, alcoxicarbonlio,
carbamoilo, alquilsutfuro, sulfinilo, sulfonllo, un carbociclo o un heterociclo
donde cada aiquilo, acllo, alcox, ®alcoxicarbonilo, carbamollo, alqullsulfuro,
suffinilo, sulfonlio, carbociclo y heterociclo estd opclonaimente sustituido con
hidroxilo, halégeno, amino, nitro, alquilo, acilo, sulfonilo o alcoxi. En una
realizacidn particular Ry es halégeno, hidraxilo, carboxdlo, alquilo, acllo, alcoxd,
alcoxicarbonlle, carbamollo, alqulisulfuro, alquilsufinilo, alquilsulfonilo, un
carbocicio o un heterociclo donde cada alquilo, acilo, alcoxi, alcoxicarbonilo,
carbamolilo, alquilsulfuro, alquilsulfinilo, alquilsulfonilo, carbocicio y heterociclo
estd opcionaimente sustituldo con hidroxdlo, halégeno, amino, niiro, alqullo,
acllo, aiqulisulfonlio o alcoxi; mlentras m as entre 1 y 3 3. En una reallzacién
particular, Ry es halégeno (por ejemplo F), carboxdio, o opclonalmente aiquilo
sustitiido {(por ejemplc metilo, hidroximetiio, dimetilaminometilo),
alcoxicarbonilo (por ejemplo metoxicarbonil) o carbamoilo (por ejemplo
dimetilaminocarbonilo). En una realzacitn particular m es 0, por ajempio Ry
ostd ausente. En otra realizacién particular m es 1-3.

En una realtzacién particular, compuestos de la invencion se represantan
con la férmula general [b:

b
en donde X, Ry, Ry y m tienen los valores que se definen en la presente
¥ Rs 88 halégeno. En una realizacién, compussios de la invencién tlenen la
formula general Ib y X es NR4CO. En ofra realizacién, los compuestos son de
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formula Ib y Ry es H o metilo.
En ofra reallzacidn particular, los compuestos de la invencién se
representan con la formula general Ib"

Ib'
en donde X, Ry, Rs, m y o tienen los valores qua sa definen en la
presents; Rs 83 un halégeno; y el anllio B es un carbociclo o heterociclo. En
una realizacién particular Ry e8 Cl. En una realizacién particular el anillo B es
fenilo o piridilo. en una realizacién particular X es NR,C(O) y R, es como se lo
define aqul.

En ofra realizacién particular, compuestos de la Invenciéon ienen la
férmula general Ic:

Hi
lc
en donde X, Ry, Ry y m tienen los valores que se definen en la presents.
En una realizacién, compuestos de la invencién tisnen la fdrmula general Ib y¥ X
es NR,CO. En una realizacién adicional, compuestos are de férmula Ic y Ry a8
Hometioymes 0o 1.
En ofra realizacidn particular, compuestos de la Invencidén tienen la



. 2"

e
.

en donde X, Ry, Ry y m tienen los valores que se definen en la presanis.
En una realizacién, compuestos de la invencidn tienen la férmula general Ib y X
es NR,CO. En una reallzacion adicional, compuestos son de férmula Id y Ry es
H, Cl o triflucrometioymes 0o 1.

Compuestos particulares de la invencién incluyen, pero no se limitan a
los sigulentes:
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Los compuestos da la Invencién pusden contener unc o méas &tomos de
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carbono asimétricos. Por lo tanto, los compuesios pueden exetir como
diasteredmeros, snantibmeros o mezclas de los mismos. Las sintesis de los
compuestos pueden amplear racomatos, diasteredmeros o enantidmeros como
materiales Iniclales o como intermediarios. Los compuestos dlasterecméricos
8a pueden separar por métodos cromatogréficos o de cristalizacidon, De manera
similar, se pueden separar mezclas enantioméricas con el uso de las mismas
técnicas u otras conocidas en la materia. Cada uno de los dtomos de carbono
asimétricos pueden estar en la configuracién R 6 S y ambas de estas dos
configuraciones se sncuentran dentro del alcance de la invencién.

La invencion tamblén abarca prodrogas de los compuestos descriptos
mas amiba. Entre las prodrogas adecuadas se incluyen grupos amino
protectores y carboxi protectorss conocidos que se liberan, por sjemplo
hidrolizados, para obtener el compuasto relacionado bajo condiciones
fislologicas. Una clase particular de prodrogas son los compuestos donde un
dlomo de nlirégeno en un grupo amino, amidino, amincalquilenamino,
iminoalquilenamino o guankiino se sustituye con un grupo hidroxi (OH), un
grupo alquilcarbonllo (-CO-R), un alcoxicarbonilo (-CO-OR), un grupo
aclioxiaiquil-aicoxcarbonilo (-CO-O-R-O-CO-R) donde R es un grupo
monovalente o divalente y como se definléd més arriba ¢ un grupo que tiene la
férmula -C(O)-O-CP1P2-haloalquilo donde P1 y P2 son el mismo o diferentes y
son H, alqullo inferior, alcoxd inferior, clano, halo alquilo o arilo Inferior. Los
compuestos prodroga se pueden preparar por reaccién de los compuestos de
la Invencién descriptos mas amiba con un compuesto acilo activado para unir
un &omo de nitrdgeno en el compuasto de la Invencidn al carbonlio del
compuesto acilo activado. Los compuestos carbonilo activado adecuados
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contienen un buen grupo saliente unido al carbono del carbonilo e incluye
haluros de acilo, acllaminas, sales de acipiridinio, alcéxidos de acilo, en
particular fenéxidos de aclio tal como p-nitrofenoxiacilo, dinitrofenoxaclio,
fluorofenoxaciio, y difivorofenoxiacile. Las reacciones son generaimente
axctérmicas y se llavan a cabo en solvenies ineries a temperaturas reduckdas
tal como entre -78 y aproximadamente 50 *C. Las rsacciones nommaiments
también se llevan a cabo en presencia de una base Inorganica tal como
carbonato de potasio o bicarbonato de sodio, o una base orgdnica tal como un
amina, incluso piridina, TEA, etc. Una manera de preparar prodrogas sa
describe en USSN 00/843.388 presentado ol 15 de abrl de 1987
(comespondients a la publicacion PCT WO9848578) cuyos contenidos se
incorporan an su totalidad a la presente documentacién a modo de referencla.

SINTESIS

Loa compuestos de la Invencién se preparan con ol uso de técnicas de
sintesls orgdnica estdndar a parlir de materiales iniclales y reactivos
disponibles de manera comercial. Se apreciard que los procedimientos de
sintesls empleados en la preparacién de los compuestos de la invenclén van a
depender de los sustituyentes particular presentes en un compuesto y que se
pueden requerir varioa procedimientos de proteccién y dasproteccidn como
ocurre en la sintesis orgédnica estindar. Los compuestos de la invencién en los
cuales Y estd ausente se pueden preparan por un procedimiento de
acoplamiento de Negishl de acuerdo al sigulente esquema general 1:

esquema 1
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| p" o “'QE}&.,

en donde el bromuro de piridilzinc {o altemativamente el cloruro de
piriditzinc) se hace reaccionar con un anillo A sustituido con iodo o bromo para
dar o compuesto final la. De manera alternativa, los compuestos la de la
invencion se puedsn preparar con el uso de una reaccidn de acoplamiento de
Suzuki de un anillo borilado A pam proveer unidn directa entre el piridilo
adecuado y sl anllio A de acuerdo con el esquema 2.

esquema 2

p“;@ﬁ@“ = e

Un anillo A halégeno-sustituido se hace reacclonar con un éster de boro
tal como diborano de pinacol en presencia de catalizador de paladio tal como
PdChL(dppf) y el éster boronato resultants se calienta con un 2-halégeno-
sustituldo piridino y un catalizador de paladio para dar un compuesto final la de
Ia Invencién.

Los compuesios de la Invencién en los cuales Y e8 NR, se puaden
preparar por aminacién catalizada por paladio de un anillo haldégeno-sustituido
A con la 2-aminopiridina dessada de acuerdc con el ssquema 3.

g
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esquema 3

~Q.. . ™ '“*O\r@*‘

Los compuestos de la invencidn en los cuales X es NRyCO se pueden
preparar por el esquema general 4 en el cual el anillo A aminoc-sustituido se
hace reaccionar con el cloruro de acido deseado Cl-C(O)-Rs.

NRH ? MQ\ :P,Tm

De manera altemmativa, dichos compuestos se pueden preparar por
acoplamiento catalizado por EDC de un anllio A carboxi-sustituido con un grupo
R amino-sustituido, es decir R1-NR4H. El mismo esquema se puede usar para
preparar compuestos tioamida de la invencién, es decir X es NR.C(S), por
empleo de cloruro de tiodcido adecuado CIC(S)-R4 en el paso de acetilacién.

Los compuestos de la Invencién en los cuales X es C{O)NR4 se pueden
preparar de modo similar por reaccidn de un anillo A amino-sustituido con un
grupo R carboxi-sustituldo y catalizador de EDC de acuerdo con el esquema 5.

esquema 5

mrQ\ EDC 0
H + HR.N‘"' _—
m
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Un esquema similar se puede usar para preparar compuestos ticamida
de la invencion, es decir X es C(S)NR,, por emplec de un anillo A sustituido
con 4cido tidico adecuado (por ejemplo -C(S)OH) o por conversion de la amida
con el reactivo de Lawesson.

Se pueden preparar compuestos de la Invenclén en los cuales X es
NR(C(O)NH de acuerdo con el esquema general 8 por reaccién del anllio A
amino-sustituido con el lsoclanato adecuado R¢-NCO.

esquema 8

"‘WE;L :g),uw NGO tﬂar@\ @R‘TH‘R,

El mismo esquema se puede usar para preparar compuestos tiourea de
la Invencidn, es decir X es NR,C(S)NH, por empleo de un isotioclanato R4-NCS
adecuvado en lugar de isoclanato R-NCO.

Se pueden preparar compuestos de la invenclén en ios cuales X es

NR,SO; de acuerdo con el esquema general 7 por reaccién de un anilio A
amino-sustituido con cloruro de sulfonlio R4-S{03)Cl adecuado en presencia de
una base no nucleofilica tal como TEA o diisopropiletiiamina para formar la
sulfonamida deseada.

esquema 7

oo | 0 s wor ;@&f,
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Los compueastos de la invencion en los cuales X 8 NRySO se preparan
de modo similar con el usc de cloruro de sulfinilo R1-S0-Cl adecuado en lugar
de cloruro de sulfonilo R1-S(03)CI.

Los compuestos de la invencidn que tienen la estructura de férmula Ib'
on los cuales X es NHCO (a8 decir fdrmula Ib") se pueden preparar de acuerdo
con el esquema general 8 en ol cual Ry, Rs, m ¥ 0 80N como &8 los define enla
presente documentacién y Q es Cl, Br é |; Q" es haldgeno, OH, OR donde R es
un grupo activador; L es Br, | 6 OTT {por ejemplo O-SO=-CF3):

esquema 8 N@\é
(=) ®) ~ ©
Ry ]
()

El reactivo de haluro de piridinzinc (a) se hace reacclonar con el reactivo
2-cloro-5-nitro-benceno (b) en un meacciéon de acoplamiento Negishl en
presencia de un catalizedor adecuado tal como el complejo
tetraquis(trifenilfosfina) de paladio (Pd(PPha)s). En una realizacién particular, el
catalizador tetraquis(trifeniifosfina) de paladio se estabiliza con trifeniifosfina
(PPhs). En una realizacion particular Q es Br. En una realkzacién particular L es
|. En una realizacién particular, la reaccién de acoplamiento se reallza entre
aproximadamente 50 °C y aproximadamente 80 °C.

El reactivo nitrobencano (b) se pusde obtener por activacién de la amina
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commespondients (es decir 2-cloro-S-nitroanilina) en una solucidn de dcido
sulfdrico acuoso con nitrito de sodio y por desplazamiento con un grupo L {por
ejempio con Ki, KBr). En una realizacién particular, L es I. En una realizacién
particular la reaccién se realiza a menos de aproximadamente 15 °C.

El intermediario resultante (c) se reduce, por ejemplo con Fe, Zn o SnCh
en presencia de dcldo para dar la amina intermediaria (d). En una realizaclén
particular, el Intermediario (c) se reduce con Fe, por ejemplo, en presencia de
AcOH en EtOH. En una realizacion particular, el Intermediario (c) se reduce con
Zn, por ejemplo en presencia de AcOH en EtOH. En una realizacion particular,
el intermediario {c) se reduce con SnCl, por ejemplo en presencia de HCI en
EtOH. En una realizacion particular la reaccién de reduccién se realkza a
aproximadamenta 60 °C.

Finaimente, el intermediario (d) se hace reacclonar con un &écido
activado (e) para obtener el compuesto final Ib". En una realizacion particular,
el acido activado (e) es un haluro de dcido (por ejemplo Q' es cloruro) o éster
activado (por ejempic Q' es O-EDC). En una realizacién particular la dltima
reaccion se realiza a aproximadaments 0 °C.

Los compuestos de la Invencién inhiben la seflalizacién de hedgehog y
son dtiles para el fratamiento de céincerss asociados con ssfializacién de
hedgehog aberrante, por ejemplo cuando Patched falla en, o de modo
Inadecuado, reprimir Smoothened (fenotipo de pérdida de funcién Pic) y/o
cuando Smoothened estd activo a pesar de la represién Patched (fenotipo de
ganancia de funcidn Smo). Entre los ejempios de dichos tipos de cancer se
incluyen carcinoma de células basales, tumores neurcectodérmicos tales como
meduloblastoma, meningloma, hemangioma, glioblastoma, adenocarcinoma
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pancredtico, carcinoma escamoso de pulmén, carcinoma de células pequefias
de puimén, carcinroma de células no pequefias de pulmén, condrogarcoma,
carcinoma de mama, rabdomiosarcoma, céncer esofdgico, cédncer de
estdmago, cancer de fracto biliar, carcinoma renal, carcinoma tirolkdeo. Se
pueden administrar los compuestos de la invencion antes de, simultineaments
con, o luego de la administracion de otros tratamientos anticéncer tales como
terapia de radlaclén o quimioterapia. Entre los compuestos de quimioterapla
citostiticos adecuados se Incluyen, pero no se limita a (I) antimetabolitos, tales
como citarabina, fludarabina, 5-fluoro-2‘-deoxiviridina, gemcitabina, hidroxiurea
o metotrexato, (i) agentes que fragmentan ADN, tal como bleomicina, (i)
agentss que entrecruzan ADN, tales como clorambucilo, cisplatino,
ciclofosfamida o mostaza de nitrégeno; (iv) agentss intercalantes tales como
adriamicina (doxorubicina) o mitoxmntrona; (v} inhibidores de sintesis protéica,
tales como L-asparaginasa, cicloheximida, puromicina o toxina diftérica; (vi)
venenos de la topolsomerasa |, tales como camplotecina o topotecano; (vil)
venenos de la topoisomerasa Il, tales como etopésido (VP-16) o tenipésido;
(vii) agentes dirigidos a microtdbulos, tales como colcemida, coichicina,
paciitaxel, vinblastina o vincristina; (ix) inhibidores de quinasas tales como
flavopiridol, estaurosporina, STIS71 (CPG 57148B) o UCN-01 (7-
hidroxiestaurosporina); (x) agentes en investigacién variados tales como
tioplatino, PS-341, fenibutiratp, ET-18-OCH,, o0 inhibidores de famesil
transferasa {L-739749, L-744832); polfencies tales como quercetina,
resveratrol, piceatanol, galato de epigalocatecina, teaflavinas, flavanoles,
procianidinas, acido betullnico y derivados de los mismos; (xi} hormonas tales
como glucocorticoldes o fenretinida; (xif) antagonistas de hommonas, tales como
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tamoxifeno, finasterida o antagonistas de LHRH. En una reallzacién particular,
los compuestos de la presente invencién se coadministran con un compuesto
chostitico seleccionado del grupo formado por cisplatino, doxorubicina, texol,
taxotere y mitomicina C.

Otira clase de compuestos activos que se pueden usar en la presente
Invencién son aquélios que pueden sensbhllzar para o inducir apoptosls por
union a los receptores de muerte ("agonistas de receptor de muerts”). Entre
dichos agonistas de los receptores de muerts se Incluyen ligandos de receptor
de muerte tales como el factor de necrosis tumoral a (TNF-a), factor de
necrosis tumoral B (TNF-B, linfotoxdna-a), LT-P (linfotoxina-p), TRAIL (Apo2lL,
ligando DR4), ligando CD85 (Fas, APO-1), ligando TRAMP (DR3, Apo-3),
ligando DR6 asl como fragmentos y derivados de cualquiera de los
mencicnados ligandos. En una realizacién particular, el ligando de receptor de
muerte es TNF-o. En otra realizacién particular el ligando de receptor de
muerts es Apo2L/TRAIL. Ain mds, los agonistas de receptores de muerte
comprenden (o8 anticuerpos agonistas de los receptores de muerte tales como
ol anticuerpo anti-CD85, anticuerpo anti-TRAIL-R1 (DR4), anticuerpo ant-
TRAIL-R2 (DRS5), santicuerpo anti-TRAIL-R3, anticuerpo anti-TRAIL-R4,
anticuerpo anti-DR6, anticuerpo antl-TNF-R1 y anticuerpo ant-TRAMP (DR3)
asl como fragmentos y derivados de cualqulera de los mencicnados
anticuerpos.

Con el proposito de sensibilizar las células para apoptosis, se pueden
usar también los compuestos de Ia presents Invencién en combinacién con
terapia de radiacion. La frase "terapla de radiacién™ se refiere al uso de
radlacién electromagnética o de particulas en el tratamlento de neoplasia. La
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terapia de radiacién se basa en el principio que la administracidn de radiaclén
en altas dosis a un édrea blanco producird la muerts de las células en
reproduccion en el tejido tumoral y normal. El régimen de dosificacion de
radiacién generalmente se define en términcs de la dosis de radiacién
absorbida (rad), tiempo y fraccionamiento, y debe ser definide de modo
culdadoso por 8l oncologo. La cantidad de radiacidn que un paclents recibe
dependerad de varias conslderaciones que incluyen la locallzacién del tumor en
relacidn a otros drganos del cuerpo, ¥ con el grado en el cual el tumor ee ha
axtsndido. Los ejemplos de agentss radicterapéuticos se proveen en, pera no
go limita a, terapia de radiacidn y son conocidos en [a materia (Hellman,
Principles of Radiaion Therapy, Cancer, en Principles | and Practice of
Oncology, 24875 (Devita y col., 4™ ed., vol 1, 1883). Entre los recientes
adelantos en la terapla de radlacién se incluyen a radiacién conformal de haz
axtemo en tres dimensiones, terapla de radiacidn de Intensidad modulada
(IMRT), madiocirugla estereotéxica y braquiterapia (terapla de radlacion
intersticial), con esta Gltima &e coloca la fuente de radiacién directamente en el
tumor como "semillas” implantadas. Estas modalldades mds nuevas de
fratamiento administran mayores dosis de radiacion al tumor, que explican su
aumeniada eficacla cuando se compara con la terapla de radiacién de haz
axterno estandar.

La radiacién iontzante con radionucleidos emisores beta es considerada
la més Gtil para las aplicaciones radioterapéuticas debido a la transferencia de
energla lineal moderada (LET) de la particula ionizante (electrén) y su rango
intermedio (tlpicamente varios milimetros en el tefido). Los rayos gamma
administran dosis a niveles mas bajos por distanclas mds grandes. Las
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particulas alfa representan el otro extramo, éstas administran dosis de LET
muy elevadas, pero tienen un rango exiremadaments limitado y daben, por
consiguients, estar en contacto Intimo con las células del tejido a ser tratado.
Ademas, lcs emisores alfa son generaiments metales pesados, lo cual limita la
posibla quimica y presenta resgos excesivos de escape del radionucleido del
4rea a ser trutada. De acuerdo al tumor s ser tratado, todos los tipoe de
emisores son conceblbles dentro del alcance de la presente Invencidn,
Adamés, la presents invencion abarca tipos de radlaclén no lonizante como por
elemplo radiacion ultravioleta (UV), luz visible de alta energla, radiacion
microonda (terapia hipertérmica), radiacién infrarroja (IR) y ldseres. En una
reallzacion particular de la presente invenclén se aplica radlacién UV.

Los compuestos de la Invencidn inhiben la angiogénesis y por
consiguiente son Otliles en el tratamiento de enfermedades o condiciones
mediadas por angiogénesis tal como los tumores, en particular los tumores
sdlidos como el de colon, puimonar, pancreatico, ovarico, de mama y glioma.
Ademas, los compuestos de la Invencidn son (ifiles para tratar la degeneracidn
macular por sjemplo la degeneracidn macular himeda relacionada con la edad.
Los compuestos de la invencién tamblén son Utiles para tratar las
enfermedades Inflamatorias/inmunes tales como la de Crohn, sindrome de
colon irritable, el sindrome de Sjogren, asma, rechazo de trasplante de érgano,
lupus eritematoso sistémico, artritis reumatoldea, artritis psoridsica, psoriasls y
esclerosis multiple. Los compuestos de la Invencién también son dtlles como
depilatorios.

La Invencidn tamblén incluye composiciones farmacéuticas o
medicamentos que contienen los compuestos de Ia Invencién y un vehiculo,
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dlluyente o exciplente terapéuticamente inerte, asl como los métodes de uso de
los compuestos de la invencién para preparar tales composiclones y
medicamentcs. Tipicamente, los compuestos da Ia invencidn que se usan en
los métodos de la Invencién se formulan por mezclado a temperatura ambiente
a pH adecuado, y con un grado de pureza deseado, con wehiculos
fisiologicamente aceptables, es decir, vehiculos que no son téxicos para los
recepiores a las dosis y concentraciones empleadas en la forma de
administracién galénica. El pH de la formulacion depende principaiments del
uso particular vy la concentracién del compuesto, pero puede ir entre
aproximadamente 3 y aproximadamente 8. Una formulacién particular es un
buffer acetato a pH 5. Los compuestos para uso de |a presente documentacion
pueden estar en una formulacién estérl. El compuesto se puede guardar como
una composicidn sélida, aunque las formulaciones liofillzadas o las solucliones
acucosas son aceplables,

La composicién de la invencion se formulard, se dosificard, y se
administrard de un modo consistente con las buenas practicas médicas. Entre
los factores pama consideracién en este confexto se inciuyen el desorden
tratado particular, el mamifero tratado particular, la condicién clinica del
peaciente Individual, la causa del desorden, el sitio de administracién del agente,
el método de adminlstracién, el programa de administracién, y otros factores
conocidos por el profesional médico. La “cantidad eflcaz” del compuesto a ser
administrada va a depender de tales consideraciones, y es la cantidad minima
necesaria para disminuir la via de sefiallzacidon de hedgehog o bien es la
cantidad minima necesaria para causar la reduccién en el tamafio, volumen o
masa de un tumor que es sensible a |a sefializacién de hedgehog, o una

S54



reduccién en ol aumento de tamafio, volumen o masa de tal tumor en relacidn
al aumento en ausencia de la adminlstracion del compuesto de ia Invencién. De
manera altemativa, “cantidad eficaz” de compuesio se reflere a la cantidad
necesarla para reducir el nimero de células malignas o la velocidad de
aumento del nimero de células malignas. De manera alternativa, “cantidad
eficaz” ss la cantidad del compuesto de la invencidn que se requlere para
aumenter la sobrevida de pacientes enfarmos con un tumor sensible a la via
anti-hedgehog. Dicha cantidad puede estar debajo de la cantidad que es tdxica
para células nomales, o el mamifero en conjunto. Con respecio a lae
indicaciones no malignas, "cantidad eficaz” se refiere a la cantidad de
compuesto de la invencién que 8e requiere para disminuir la ssveridad de la
indicacién particular o sintomas de la misma.

Generaimente, la cantidad Iniclal farmacéuticamente eficaz del
compuesto de la invencién administrada por via parenteral por dosis estaré en
el rmango entre aproximadamente 0,01 y aproximadamsnte 100 mg/kg, por
ejemplo entre aproximadamente 0,1 y aproximadaments 20 mg/kg de peso
corporal del paclente por dia, por ejemplo entre aproximadamente 0,3 y
aproximadaments 15 mg/kg/dia. Las formas de dosificacién de unkiades oral,
tal como pastillas y cdpsulas, pueden contener entre aproximadamente 25 y
aproximadamente 1000 mg del compuesto de la Invencion.

El compuesto de Ia Invencion se puede administrar por cualquier medio
adecuado, que Incluye oral, tdpico, transdémico, parenteral, hipodémnico,
rectal, intraperitoneal, Intrapuimonar, e infranasal, y, sl se desea para
tratamiento local, administracién intralesiéon. Entre las infusiones parenterales
se Incluyen Intramuscular, intravenosa, Intraarterial, intraperitoneal, o la
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administracién hipodémica. Un ejemplo de una forma de dosificacién oral
adecuada es una pastllla que contiene aproximadaments 25mg, 50mg, 100mg,
250mg, o 500mg del compuesto de la Invencién compuesta con
aproximadamente entre 80 y 30 mg de lactosa anhidra, aproximadamente 5-40
mg de croscarmelosa de sodio, aproximadamente entre 5§ y 30 mg
polivinilpirrolidona (PVP) K30, y aproximadaments entre 1 y 10 mg de estearato
de magnesio. Los ingredientes en polvo primero se mezclan entre sl y luego se
mezcian con una solucién de PVP. La composicidn resultants se puede secar,
granular, mezciar con estearato de magnesio y comprimiria en forma de pastilla
con el uso de equipamiento convencional. Se puede preparar una formulacién
en aerosol por disolucién del compuesto, por ejlemplo entre 5 y 400 mg, de la
invencién en una solucién buffer adecuada, por ejemplo un buffer fosfato,
agregado de un tonlficante, por ejemplo una sal tal como cloruro de sodio, si 3o
dessa. La solucitn tipicamente se filtra, por ejemplo con el uso de un filtro de
0,2 micrones, para extraer impurezas y contaminantes. Entre las formulaciones
tdpicas ae incluyen pomadas, cremas, lociones, polvos, soluciones, dvulos,
rociadores, serosoles y cipsulas. Se pueden formular pomadas y cremas con
una base acuosa o aceitosa con el agregado de un espesante adecuado y/o
agentes gelificantss y/o solventes. Dichas bases pueden incluir agua y/o un
aceite tal como parafina liquida o un aceite vegetal tal como acelte de manl o
aceite de castor o un solvente tal como un polletilenglicol. Entre los agentes
espesantes que se pueden uear se incluyen parafina blanda, estearato de
aluminio, alcchol cetosstearflico, polietilenglicoles, cera microcristalina y cera
de abejas. Las lociones se pueden formular con una base acuosa o aceltosa y
pueden contener uno o mas de los agentes emulsificantes, agentss
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eatabillzantes, agenies dispersantes, agentes de suspensidn o agentes
espesantes. Se pueden formar polvos para apficacion externa con la ayuda de
cualquier base de poivo adecuada por ejamplo talco, lactosa o ;Imlddn. Se
pusden formular golas con una base acuosa o no acuoaa que también
comprenda uno 0 més agentes de disperaién, agentes solubliizantes o agentes
de suspension.

EJEMPLOS

La invencién se entenderd de modo mas completo por referencia a los
siguientes ejemplos. Ellos no se deben, sin embargo, interpretar como
limitantes del alcance de [a Invencion. Las abreviaciones uliiizadas en la
presenta documentacion son las siguientes:

BuOH: butanol;

DIPEA: dilsopropiletilamina;

DMA: NN-dImeﬂlaceIaml&a;

DMAP: 4- dimetilaminopiridina;

DME: 1,2-dimetoxietano,;

DMF: dimetiiformamida;

EDC: 1-etil-3{(3-dimetiiaminopropilicarbodiimida;

HATU: hexafluorofosfato de  O-(7-Azobenzotriazol-1-li)-1,1,3,3-
tetrametiluronio;

HPLC: cromatografla liquida de alta presién

MPLC: cromatografia liquida de media presién

NBS: N-Bromosuccinimida;

TEA: Trietilamina;

TASF: difluorotrimetilsilicato de tris(dimetilamino)sulfonio;
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THF: tetrahidrofurano;

EtOH: Etanol;

MaOH: Metanol;

pL: microlitro

Todos los reactivos se obtuvieron de modo comercial a menos que se
indique de otro modo. Se realizaron las reacclones con el uso de material de
vidrio secado en estufa bajo una atmdsfera de nitrdgeno. Los liquidos y
soluciones sensibles al alre y humedad se transfirieron a través de una jeringa
o canula de acero inoxidable. Las soluciones orgénicas se concentraron bajo
presién reducida (aproximadaments 15 mmHg) por evaporacién rotetoria. A
menos que se indique de oftro modo, todos los solventes utilizados ae
obfuvieron de modo comerclal. La purificacién por cromatografia de los
productos se lievd a cabo con el uso de un equipo /sco CombiFiash Companion
y medio. Los tiempos de reaccion se dan solo a modo de ilustracion. El curso
de las reacciones se siguid por cromatografia en capa fina (TLC) y
cromatografia liquida acoplada a espectrometria de masa (LC-MS). La
cromatografia en capa fina (TLC) se realizd en placas de silica gel 80 Fas, EM
(250 um). La visualizacién del cromatograma desamollado se realizd por
inhibicién de fluorescencla. LC-MS se obluvo con un equipo Shimadzu 10AD
LC sobre una columna Phenomenex (50 x 4,6 mm, 5 ym) con operacion a 3
mL/min. Se utlilzd un detector Shimadzu SPD-10A con deteccion a 214 y 254
nm. Se realizd espectroscopia de masa cuadrupolar simple en un
espacirdimetro de masa Applied Blosystems. Los espectros de resonancia
magnética nuclear (NMR) se adquirieron en un espectrémaetro Varlan Inova con
operacién a 400 MHz para 'H y referenciado intemamente a tetrametiisiiano
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{TMS) en partes por millén (ppm). Los datos para 'H NMR se graban como
sigue: desplazamiento quimico (6, ppm), multiplicidad (s, singlete; bs, singlete
ancho; d, doblete; t, triplete; q, cuarteto; quint, quinteto; sext, sexisto; hept,
septeto; m, muitiplete; bm, multiplete ancho), @ integracion. La estructura y
pureza de todos los productos finales se evalud por al menos una de las
siguientes técnicas: LC-MS, NMR, TLC.

Ejemplo1 Procedimiento general

Compuestos de ejemplos 2-51 se prepararon de acuerdo con los
sigulentes procedimientos generales.

A: Procedimiento de acoplamiento Suzukl

]

Se agregaron carbonato de potasio acuoso 2 M (5,0 eq) y mezcia 4:1 de
tolueno:etanol (2,5 mL) a un reciplente de microondas cargado con el éster
boronato aproplado éster (2,6 eq), halogenuro de arilo (0,35 mmol, 1,0 eq), ¥
Pd(PPhy)s (0,04 eq). El recipiente se selld y se calenté con agitacion en el
microondas a 160 °C durante diez minutos. La solucién se vertid en hidréxido
de sodio acuoso 2 M (20 mL), se extrajo con acetato de etlio (2 x 20 mL), se
secd (MgSO.), y se concentrd. La purificacién del producto sin tratar por
cromatografila en gel de sllice (condiciones dadas a continuacién) dio el
producto deseado.

B: Procedimiento de acoplamiento Negishi
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Pa(PFhaly

T oh, Y

X=10Br

R =H, 3-Me, 4-Me, 5-Me, 8-Me

Se agregd bromuro de aril-zinc (0,5 M en THF, 2,5 eq) a un reciplente de
microondas calentado en homo cargado con el halogenuro de arllo aproplado
{1.0 eq) y Pd{PPhs), (0,04 eq). El reciplents s salld y se calentd con agitacién
en el microondas a 140 °C durante 10 minutos. La mezcla de mezcia de
reaccién sin tratar se concentré y se purificd por cromatografia en gel de silice
(condiciones dadas a continuacién) para dar el producto deseado.

C: Reduccién con hlemmo del grupo nitro arilo

Q=

= | o piridin-2-ilo

El nitro arilo apropiado (1 mmol, 1 eq) en AcOH/EtOH (1:1, 0,42 M) ss
agregd lantamente a una solucién de polvo de hlerro (8,0 eq) en AcOH/EtOH
(1:2, 2 M) a 60 °C. La solucidn se agitd a 70 *C durante 30-80 minutos. La
mezcia de reaccidn se enfrid a 23 °C, se filtnd a través de celite, se lavd con
acetato de etilo, y se concentrd. El residuo oleoso se disolvid en acetato de
etilo (30 mL), s lavd con NaHCO; acuoso saturado (2 x 15 mL) y agua (2 x 10
mL), se secd (MgS0O,), y se concentrd. El residuo oleoso se usé sin purificacion
subsigulente.



D: Formacién de unitn amida

ArCOCI,
iu, EuN. CH,Cly H

R =1 o piridin-2-ilo

Se agregd cloruro de acido (1,05-1,1 eq) a una solucién de abliina (1,0
eq) y TEA (1,1-1,5 eq) en cloruro de metileno a la temperatura indicada. La
solucién se agitd por 0,5-3 horas, se vertild en NeHCO, acuoso saturado, se
exirajo dos veces con cloruro de metilano, se seco (MgSO,), y se concentrd. La
purificacién del producto sin tratar por cromatografia en gel de sllice
(condiciones dadas a continuacion) dio el producto deseado.

E: Formacion de unién EDC Amida

R =1 o piridin-2-lo

Se agregé acldo carbox(lico (1,1 eq) a una soluclén de abilina (10 eq) y
EDC (1.I4 6q) en cloruro de metileno (0,7 M en anilina). La solucién se agltd a
23 °C durante 2 horas, se vertié en una mezcla 1:1 de NH, acuoso saturado y
agua, se exirajo dos veces con cloruro de metileno, se secd (MgSOQ,), y se
concentrd, La purificacidn del producto sin tratar por cromatografia en gel de
sflice (condiciones dadas a continuaciodn) dio o producto deseado.

F: adicién de aminas a 2-cloroplridina
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LELY N

NHRR' = etanolamina, analina, bencllamina, 2-metilpropllamina, N-
metiiplperazina, morfolina, 2-morfolinoetliamina

Se calentd amina primaria o secundaria (5 eq) en tanto BuOH como una
mezcla de BuOH/etllenglicol a 170 a 220 *C durante 20 min en un tubo sellado.
El BUuOH se eliminé bajo presidén reducida. En los casos donde se utillzé en
etilenglicol, la reaccion se diluyd con agua, y el producto se exirajo en acetato
de etilo, se secd (MgSO,), y se concentrd. El residuo sin tratar se purificd por
HPLC de fase inversa para dar el producto deseado.

G: Acoplamiento de unién amida con HATU

[ mworeoe

+
Ha Extraceién de acetain do etilo H f

Se agregd abilina (1,0 eq) a una mezcla de dcido carboxilico (1,1 eg),
HATU (1,1 eq) y DIPEA (2 eq) en DMF (0,1 - 0,2 M). Luego de agitar durante |a
noche, la mezcla de reaccion se diluyé con hidréxido de sodio 0,1 N 0 NaHCOsy
saturado, se extrajo en acetato de etllo y las capas orgdnicas combinadas se
lavaron con salmuera. La capa organica se secd (MgSQO,), se concentrd y la
mezcla cruda se purificd por HPLC de fase inversa.

H: Preparacion de acidos sulfonamida benzoicos



Se agregd acido clorosulfonilbenzolco (1,0 eq) a una solucién de amina
(1,1 eq) en 10-20% DIPEA/metancl (1 M) a 4 "C. Luego de 1 h, |a mezcla de
reaccién se concentrd, y el residuo sin tratar se purificd por HPLC de fase

inversa.
| : Estanilacién de triflatos de 2-piridilo
Sn’)" LiCl
), e )
N Dicxemo/Toluenae N~ "SnMey

Se agregd una solucidn de tetrakis-trifenilfosfinapaladio (0,04 eq.) en
tolueno (1 mL) a una solucién desgasificada de ariltrifiato (1 eq), bis-irialquiltina
(1,05 eq), y cloruro de litio (3 eq) en dioxano. Se calenté a refiujo por 2 horas,
se enfrié a 23 °C, se diluyd con acetato de etilo, se lavd con NH«OHe 10% ¥
salmuera, se secd (MgSO,) y se concentrd. El material sin tratar se usd sjn

purificacién subsigulente.
J: Estanilacion de piridinas sustituldas
. dimetilaminoctznol
Rt ) e R 31,

Se agregt n-Butillitio (8 eq, 2,5 M en haxanos) por goteo a una solucién
de dimetilaminoetanol (3 eq) en hexano a 0 °C. La solucién se egité a 0 °C
durante treinta minutos antes de la adicién por goteo de la piridina sustituida (1
eq). La solucién se agitd a 0 °C durante otra hora, lusgo se enfrid a -78 °C. Se
agregd una soluclén de trialquitina en hexano por goteo. La soluclén se agitd a
—78 °C durante treinta minutos, se calentd a 0 °C, se fragué con agua, ge
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extrajo dos veces con éter, sa secd (MgSO0,), y se concentrd.
K: Acoplamiento de Stille

Pddba), fnt |
K 1 PFi;, NMP LN
anh * microondss "
HN
HN\ro ro
Ry Ry

Se agreg6 catallzador paladio (0,02 eq) a una solucién desgaslificada de
arilyoduro (1 eq), arllestanano (2 eq), y tifeniifosfina (0,16 eq) en NMP. Se
calentd en el microondas a 130 °C durante 15 minutos. La muclg de reaccion
se dliuyé con etilacetato, se lavd con NH{OHig 10% y salmuera, se secd
{(MgSO,), 88 cancentrd y se purificd mediante cromatografia en gel de sllice.

L: Sintesis de alquiléteres

cl RO cl
yodure de aluilo
N . - N
C3,COy, NMP
Hu\ro microondss HNT,O
Ry Ry

Una solucién de hidroxipiridina (1 eq), alquilyoduro (exceso), y carbonato
de cesio en NMP se calentd en el microondas a 100 °C durante diez minutos.
La mezcia de reaccidn se diluyd con etilacetato, se lavé con NHOH 10% y
salmuera, se secd (MgS0Oy), se concentrd y se purificd mediante cromatografia
en gel de allice.

M: Saponificacion da metiléster
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R
LiOH
1:1 THF/H;0
H

El metlléater (16q) se hidrolizd con LIOH (2eq) en una mezcla 50/50 de
THF/agua. Al completarse la reaccién el THF se evapord bajo presidn reducida
y |a solucién se acidificd con HCI a pH 2. El edlido resultante se filird y se eectd
para dar el acido puro.

N: Bromacién en presencia de una funcionalidad écida libre

Perdatido de benmoilo
nhe Al"nH

El dcido parametilbenzoico (1eq) se combind con perdxido de benzoilo
(0,1eq) y N-Bromosuccinimida (0,9eq) en una soluclén de 5%AcOH en
Benceno y se calentd en el microondas a 120°C durante 5-15minutos. El
producto se separd del material iniclal y del producto di-bromado mediante
cromatografia rdpida ISCO con un sistema de solventes de acetato de etiio
(con 1% de AcOH) y hexanos.

O: desplazamiento del bromo en metansulfinato de sodio

R R
NaSO,CH,

DMF
: {_
Se agregd metansulfinato de sodio (2eq) en DMF al material inicial
bromo (1eq) y se calenid a 120°C an el microondas por 5 minutos. En forma
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alternativa, la reaccion se calentd a 60°C en un bafio de acelte por variae horas
hasta completarse. La mezcla de reaccidn ee concentrd bajo presién reducida y
sa exirajo en acetato de elllo y agua. La capa orgénica ae sacd sobre sulfato de
magnesio, se filtrd y se concentrd al vaclo para dar metilsulfona genérica.

P: Desplazamiento de bromo por una amina

%

Se agregd la amina apropiada (3eq) en tanto DMSO como BuOH al
material inicial bromo (1eq) y se agitd a temperatura ambients hasta
completarse. Para menos aminas o anilinas nucleofllicas, las reaccionas fueron
forzadas a completarss usando condiclones de microondas con un rango de
150°-170°C durante 15 minutos. Las reacciones crudas se concentraron a
saquedad y se exirajo con acetato de etllo y bicarbonato saturado si la reaccién
resultd en un intermediario o 88 purificé mediants HPLC si la reacclén resultd
en un producto final.

Q: Desplazamiento de halégeno por un tiol

8_,, DMF &x

El benzoato de parametiibromo (1eq) ss tratdé con carbonato de potasio
{o ceslo) (1,5eq) y el derivado tiol aproplado (1,1eq) en DMF (o CHSCN) y s8
agité durante la noche a temperatura ambiente. El DMF se evapond al vaclo y
la reaccion se extrajo con acetato de etilo y agua. La capa orgénica se secd




sobre sulfaio de magneslo, se filtré y ee concentrd para dar el compuesto tiol o
tiol derivatizado.
R: oxidacién de oxona

R R
OXONR.
2:1 McOH/H,0
=0
R R

Sa disolvid tiol derivatizado (1eq) en MeOH mientras Oxona (2eq) se
disolvié en forma separada en la mitad de cantidad de agua. Al disclverse toda
la Oxona, la solucidn se agregd al tiol en solucién de MeOH de una vez y se
agitd hasta completarse. E| MeOH se avapord al vaclo y el agua se exirajo dos
veces con acetato de etllo. La capa orgdnica se secd sobre sulfato de
magnesio y 88 conceniré para dar la sulfona.

S: Tiolisis de epdxddos en superficles de alumina

“f:g:&f-*tg%

Una mezcla de epdxidos (1,0 eq), tiofenol (1,5 eq) y éxido de aluminio
neutral (~70 eq) en dietiléter se agltd por 3 h a temperatura ambiente mientras
se monitoreaba con TLC. La mezcia de reaccion se filtrd a través de Celite, se
lavd con acatato de etilo y e concentrd. Se purificd mediante cromatografia en
gel de sllice (0-40% acetato de etilohexano) para dar producto £ -
hidroxisutfuro.

T: Converaldn de grupe nitrilo a écido carboxdlico
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Una solucién de benzonitriio (1,0 eq) e hidréxido de sodio (2,0 aq) en
HzO se calentd a 120°C durante 2h. La mezcla de reaccién se enfrié a
temperatura ambiente y ee acidificd con HCI a pH 2. El stlido resultante se fitrd
para dar el producto &cido puro.

U. Alquilacién de fenocles

R-loR-Br
"Ce;C05, DMF

El fenol se disolvid en DMF (1,0 ml). Se egregaron carbonato de ceslo
(1.0 eq.) y un bromuro de alquilo o yoduro de alquilo (1,0 a 20 eq.), ¥ la
reaccién se agitd a temperatura ambiente durante 18 hrs o 50°C durante 1 a 24
horas. La reaccion se defuvo en agua, y sa exirajo con acetato de etilo dos
veces. Los extractos orgdnicos se lavaron con agua una vez, salmuera una
vaz, se secd con MgSQ,, y se evapord para dar un aceite sin tratar el cual se
purificd en HPLC de fase inversa.

V. Formacién de union amida con un cloruro de acido y una anilina

R R
MR O
THF, CH,Cl, 0
+ ———
NH, a R q u R

3‘&0 “%

La abilina se disolvid en THF (1,5 ml) y diclorometano (1,5 ml). Se



100 éég
Jeq

agregaron MP-Carbonato (1,5 eq.) y un cloruro de dcido (1,1 eq.), y la solucién
se agitd a temperatura ambiente duranie 18 horas. La reaccidn se diluyd con
metanol y diclorometano, y se filtnd para eliminar el MP-Carbonato. Los licores

madre se evaporaron para dar un sélido y se purificd por HPLC de fase inversa.

W. Formacidn de amidina a partir de un imidato
R v

R0
RopgeR
H
—-
HN NN R
R

Se tratd una solucion de imidato en metanol recién formada con una
amina primara o secundaria (1,5 eq.) a temperatura ambiente durante 18
horas. El metanol se elimind an un evaporador rotatorio y el reslduo se purificd
por HPLC de fase inversa.

Ejemplo 2 8-(2-morfolinoetilamino)-N-{4-cloro-3-(piridin-2-
t))fenll)piridin-3-carboxamida

El procedimiento F se reallzd usando AN-{4-cloro-3-{piridin-2-)fenil)-6-
cloro-3-carboxamida (50 mg) y 2-morfolinoetiamina en butanol (0,5 mL). La
mezcia de reaccion sin tratar se purificd por HPLC de fase inversa para dar 8-
(2-morfolinoetilamino)-N-{4-cloro-3-{piridin-2-il)fenil)piridin-3-carboxamida como
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un sdlido blanco. MS (Q1) 438,3 (M)*.
Elemplo 3  N,A-{4-Cloro-3-{plridin-2-iljfenll)-bls8-{triffuorometil)-2-

metipiridin-3l-carboxamida
3

El procedimienio B s realizd con bromuro de 2-piriditzinc (4 mL, 2,0
mmol, 0,5 M an THF) y 3-bromo-4-cloro-nitrobenceno (238 mp, 1,0 mmol). Se
purificd por. comatografia en gel de sllice (10% aceiato de etllo/hexanos) para
dar 2-{2-cloro-5-nitrofenil)piridina como un sdlido amarilio claro.

El procedimiento C se realizd con 2-{2-cloro-5-nitrofenil)piridina {122 mg,
0,52 mmol) para dar 4-cloro-3-{piridin-2-l)abllina como un sélido amarillo claro,
el cual sa usd sin purificacion subsigulente.

El procedimiento D se realizd usando 4-cloro-3-(piridin-2-i)abitina (40
mg, 0,2 mmol). El residuo sin tratar se purificé por cromatografia en gel de
sllice (15-80% acetato de etliohexanos) para dar N,N-{4-Cloro-3-(piridin-2-
ilffenil)-bis[8-(trifluvorometil)-2-metilpiridin-3]-carbcxamida como un residuo
oleoso: TLC Ry = 0,42 (35% acstato de etilo/hexanos); 'H NMR (CDCla, 400
MHz) 8 8,72 {m, 1H), 7,84 (d, 2HO, 7,77 (dd, 1H), 7,68 (m, 1H), 7,57 (d, 1H),
7,51 (m, 3H), 7,33 (m, 1H), 7,12 (dd, 1H), 2,78 (s, 8H); MS (Q1) 579 (M)*.

Ejemplo4 N-{4-Cloro-3-{piridin-HI)fenil)-3,5-dimetoxibenzamida




Se usd 4-Cloro-3<(piridin-2-l)abilina (40 mg, 0,2 mmol) en el
Procedimiento D con cloruro de 3,5-dimetoxibenzoilo (43 mg, 0,216 mmol) a 23
°C durante 2 horas. El residuo sin tratar se purificd por cristalizacion
{CH2Cl/hexanos) para dar N-{4-cloro-3-(piridin-3-)fenil)-3,5-
dimatoxibenzamida como un sélido blancuzco: TLC Ry = 0,30 {15% acetato de
etilo/hexanos); 'H NMR (CDCly, 400 MHz) & 8,72 (m, 1H), 7,81 (m, 1H), 7,88
(dd, 1H), 7,78 (m, 2H), 7,74 (dd, 1H), 748 (d, 1H), 7,35 (m, 1H), 8,88 (d, 2H),
6,82 (t, 1H), 3,82 (s, 8H); MS (Q1) 368 (M)".

Ejemplo 5 5-Acetil-N-(4-cloro-3-(piridin-2-i)fenil)ticfeno-2-carboxamida

Se usd 4-Cloro-3-iodoabilina (2,5 g, 8,68 mmol) en el Procedimiento E
con #cido 5-acetitiofeno-2-carboxflico (1,85 g, 10,8 mmol) a 23 °C durante 2
horas. El material sin tratar sa purificd por cromatografia en gel de sflice (20-
100% acetato de etilkvhexanos) para dar 5-Acetil-N-{4-cloro-3-iodofenil)tiofeno-
2-carboxamida como un sdlido de color amarillo.

Se usd S5-Acetil-N-{4-cloro-3-iodofeniljtiofeno-2-carboxamida (202 mg,
0,5 mmol) en el Procedimiento B con 2-piridizincbromuro (2,5 mL, 1,25 mmol,
0,5 M en THF). Se purificd mediante cromatografia en gel de sflice (10-100%

3H
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acetato de etilvhaxanos) para dar 5-acetil-N-{4-cloro-3-(piridin-2-)fenil}tiofenc-
2-carboxamkia como un sdlido amarillo: TLC Ry = 0,19 (50% acetato de
etilo/hexanos); 'H NMR (CDCl;, 400 MHz) & 8,98 (bs, 1H), 8,67 (d, 1H), 7.78
(dt, 1H), 7,68 (m, 3H), 7.81 (d, 1H), 7,58 (d, 1H), 7.37 (d, 1H), 7.32 (m, 1H),
2,58 (s, 3H); MS (Q1) 357,0 (M)".

Ejemplo 8  N-{4-Cloro-3-{3-metilpiridin-2-il)fenil)-8-(trifiuorometil)-2-
metilpiridin-3-carboxamida

Se usd N-{4-Cloro-3-lodofenil)-8-{triflucrometil)-2-metilpiridin-3-
carboxamida (142 mg, 0,32 mmol) en sl Procedimiento B con bromuro de 8-
metil-2-plidilzinc (1,75 mL, de a 0,5 M en THF). Se purificd medlante
cromatografia en gel de sllice {5-100% Acstato de etilo/Haxanos) para dar N-
(4-cloro-3-(3-metliipiridin-2-il)fenil)-8-{trifluorometil)}-2-metiipiridin-3-carboxamida
como un sdlido blanco: TLC Ry = 0,23 (30% acetato de etilo/hexanos); 'H NMR
(CDCls, 400 MHz) & 8,81 (bs, 1H), 7,95 (dd, 1H), 7,67 (m, 3H), 7,63 (t, 2H), 7,38
(d, 1H), 7,07 (d, 1H), 2,71 (s, 3H), 2,43 (s, 3H); MS (Q1) 408,1 (M)".

Elemplo 7 N-(4-Cloro-3-(5-metlipiridin-2-il)fenil)-6-{trifluorometil)-2-
metiipiridin-3-carboxamida
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Se usd N-{4-Cloro-3-fodofenil)-8-{triflucrometil}-2-metilpiridin-3-
carboxamida {150 mg, 0,34 mmol) en el Procedimiento B con bromuro de 4-
metil-2-piridilzine (1,7 mL de una solucién 0,5 M en THF). Se purificd mediante
cromatografia en gel de silice (5-75% Acetato de etiio/Hexanos) para dar N-(4-
cloro-3-{5-metlipiridin-2-l}fenil)-8-{irifluorometil}-2-metilpiridin-3-carboxamida
como un sdlido blanco: TLC R, = 0,23 (35% acetato de etlio/hexanos); H NMR
(CDCly, 400 MHz) 5 10,62 (bs, 1H), 8,12 (dd, 1H), 7,89 {d, 1H), 7,58 (d, 1H),
7.47 (m, 3H), 7,18 (d, 1H), 6,89 (d, 1H), 2,62 (s, 3H), 2,38 (s, 3H); MS (Q1)
408,3 (M)*.

Elemplo8 S5-Acetil-N-{4-cloro-3-(5-metilpiridin-2-ifenil)ticfeno-2-

S

Se usd S5-Acetil-N-{4-cloro-3-iodofeniijtiofenc-2-carboxamida (203 mg,
0,5 mmol) en el Procedimiento B con bromuro de 4-metil-2-piridilzine (2,5 mL,
1,25 mmol, 0,5 M an THF). Se purificé madiants cromatografia en gel de sllice
(30-100% acetato de etiioshexancs) para dar 5-acetl-N-{4-cloro-3{5-
metiipiridin-2-l)feniticflenc-2-carboxamida como un sélldo de color amarilio:
TLC R, = 0,25 (50% acetato de etliohexancs); *H NMR (CDCls, 400 MHz) &
8,52 (bs, 1H), 8,51 (d, 1H), 7,80 (m, 4H), 7,39 (s, 1H), 7,29 (d, 1H), 7,14 (d,
1H), 2,55 (s, 3H), 2,42 (s, 3H); MS (Q1) 371 (M)".

Ejemplo8 N-{4-Cloro-3-(4-metiipiridin-2-i)fenil}-8-{trifluorometil)-2-
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cl
o0
HN
=
metiipiridin-3-carboxamida CFa
El procedimento B se nmealizd con N-{4-Cloro-3-lodofenil)}-8-
(trifivorometil)-2-metilpiridin-3-carboxamida (440 mg, 1,0 mmol) y bromurc de 4-
metil-2-piriditzine (5 mL de una solucién 0,5 M en THF). El residuo sin tratar se
purificd cromatografia en gel de sflice (5-100% Acetato de etiio/Hexanos) para
dar N-{(4-cloro-3-(4-metilpiridin-2-il)feni)}-6-{trifluorometil)}-2-metiipiridin-3-
carboxamida como un sdlido blanco: TLC Ry = 0,43 (35% acetato de
etilo/hexancs); 'H NMR (CDCly, 400 MHz) 5 10,39 (bs, 1H), 8,11 (dd, 1H), 7,87
(s, 1H), 7,61 (d, 1H), 7,58 (d, 1H), 7,40 (m, 3H), 2,66 (s, 3H), 2,21 (s, 3H); MS
(Q1) 408,1 (M)".
Ejempio 10 Nél(4-clom-3-(8-matllpiﬂdIn-z-ll)fenll)-a.s-dlmeﬁllaonmlo-d—

carboxamida

Se usd 4-Cloro-3-odoabllina (1,01 g, 4 mmol) en el Procedimiento E con
écido 3,5-dimetil-4-soxazolcarboxllico (0,565 g, 4 mmol), EDC (1,32 g, 6,8
mmol), TEA (0,5 mL), DMAP (50 mg, 0,4 mmol)} a 23 °C durants la noche. La
mezcla de reaccidn ain tratar ge purificd por cromatografia en gel de sfice (0-
15% acoetato de etile/CH,Ch) para dar 3,5-dimetl-N-(4-cloro-3-
lodofeniismazole-4-carboxamida como un sdlido blanco.

34



El procedimiento B se realld con 3,5-dimeti-N-(4-cloro-3-
iodofenil)ismazol-4-carboxamida (190 mg, 0,5 mmol) y bromuro de 3-metil-2-
piridiizine (2,5 mL de_una soluciéon 0,5 M en THF). La mezcia de reaccidn ein
tratar sa purificd por cromatografia en gel de silice (5-100% Acetato de
stilo/Hexanos) para dar N~{4-cloro-3-{6-metilpiridin-2-ii)fenil)-3,5-dimetilisoxazol-
4-carboxamida como un sélldo blanco: TLC Rs = 0,43 (50% acetato de
etiio/hexanos); *H NMR (CDCly, 400 MHz) 5 8,52 (bs, 1H), 7,88 (m, 2H), 7,48
(m, 3H), 2,70 (s, 3H), 2,49 (8, 3H), 2,21 (s, 3H); MS (Q1) 342,3 (M)".

Ejemplo 11  N-{4-cloro-3-{piridin-2-lamino)fenil)-8-(trifiuorometii)-2-

ng}

Se calentaron A-{4-Cloro-3-odofenil)-8-(irifluorometif)-2-metliplridin-3-
carboxamida (220 mg, 0,5 mmeol), 2-aminopiridina (40 mg, 0,42 mmol), &
butdxido de potasio (68 mg, 0,58 mmol), Pda{dba)s (20 mg, 0,21 mmol), dppf
(24 mg, 0,042 mmol) en tolueno (2,1 mL) a 100 °C por 1,5 dias. La solucidn se
enfrié a 23 °C, se diluyd con éter, se filtrd a través de celite, se lavd con acelato
de etilo, y se concentrd. Se purificé por HPLC de fase inversa para dar N-{4-
cloro-3-{piridin-2-llaminc)fenii)-8-(trifluorometil)-2-metilpiridin-3-carboxamida
como un sélido blanco: 'H NMR (CDCls, 400 MHz) & 11,53 (s, 1H), 8,08 (s, 1H),
8,05 {m, 2H), 7,85 (m, 2H), 7,55 (d, 1H), 7,26 (d, 1H), 7,13 (dd, 1H), 8,91 (t,
1H), 8,88 (d, 1H), 2,75 (s, 3H); MS (Q1) 407,0 (M)".

Ejempio 12 N-<{4-cloro-3-(piridin-2-il)fenil)-8-(4-metfipiperazin-1-l)piridin-

375
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3-carboxamida

El procedimiento F se realizd usando N-(4-cloro-3-{piridin-2-ll)fenil)-6-
cloro-3-carboxamida (50 mg) y AN-metilpiperazina en butanol (0,5 mL). La
mazcla de reaccion sin tratar ee purificdé por HPLC de fase inversa para dar N-
(4-cloro-3-{piridin-2-ll)fenil}-6-(4-metilpiperazin-1-)piridin-3-carboxamida como
un solido blanco. MS (Q1) 408,4 (M)".

Elemplo 13  N-{4-cloro-3-{piridin-2-il)fenil)}-8-({isobutilamino)piridin-3-
carboxamida

El procedimienio F se realizé usando N-{4-cloro-3-{piridin-2-i)fenil)-8-
cloro-3-carboxamida (50 mg) y 2-metilpropilamina en butanol (0,5 mL). La
mezcla de reaccién sin tratar se purificd por HPLC de fase inversa para dar N-
(4-cloro-3-{piridin-2-Il)}fenil)-8-(isobutilamino)piridin-3-carboxamida como un
sdlido blanco. MS (Q1) 381,1 (M)".

Ejemplo 14 N-{4-cloro-3-{piridin-2-ilYfenil)-8-morfolinopiridin-3-
carboxamida
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El procedimiento F se reallzd usando N-{4-cloro-3-{piridin-2-iNfenil}-8-
cloro-3-carboxamida (50 mg) y morfolina en butanol (0,5 mL). La mezcla de
reacclén sin tratar se purificd por HPLC de fase inversa para dar N-{4-cloro-3-
(piridin-2-Nfenil)-8-morfolinopiridin-3-carboxamida como un sdlido blanco. MS
(Q1) 401,3 (M)*.

Ejemplo 15 6-(bencliamino)-N-(4-cioro-3-(piridin-2-i)fenii)piridin-3-

carboxamida
o

av

El procedimiento F se realizd usando A~(4-cloro-3-{piridin-2-ll)fenil)}-6-
cloro-3-carboxamida (50 mg) y bencilamina en butanol (0,5 mL). La mezcla de
reaccidn sin fratar se purificd por HPLC de fase inversa pam dar 8-
(bencilamino)-N-{4-cloro-3-{piridin-2l)}fenipirdin-3-carboxamida como un
solido blanco. MS (Q1) 415,1 (M)".

Ejemplo 18 N-{4-cloro-3-(piridin-2-ll)fenil)-8-(fenilamino)pirdin-3-
carboxamida

S
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El procedimiento F se realizdé usando N-{4-cloro-3-{piridin-2-il)fenil)-8-
cloro-3-carboxamida (50 mg) y anilina en butanol (0,5 mL). La mezcla de
reaccién sin tratar se purificd por HPLC de fase inversa para dar N<{4-cloro-3-
(piridin-2-i}fenil)-6-{fenilamino)piridin-3-carboxamida como un sdlido blanco.
MS (Q1) 401,0 (M)".

Ejemplo 17 N-H{4-Cloro-3-{piridin-2-il)fenil)-6-{trifluorometil)-2-
metilpiridin-3-carboxamida

El procedimienio C se reallzd con 1-cloro-2-iodo-4-nitrobenceno (283
mg, 1 mmol) para producir 4-cloro-3-lodoabliina el cual se usd sin purificacion
subeiguiente.

El procedimiento D se realizé con 4-cloro-3-odoabilina (225 mg, 0,889
mmol) y cloruro de 8-{trifluorometil}-2-metilpiridin-3-carbonilo (237 mg, 0/83
mmol, 1,05 eq) a 0 °C durante 30 minutos. El residuo sin tratar se purificé por
cromatografia en gel de sllice (2-50% acetato de etlio/hexanos) para dar N-{4-
cloro-3-Hodofenll)-8-{trifluorometil)-2-metilpiridin-3-carboxamida como un sdélido
blanco.

El procedimiento B ee realizd usando N-(4-Cloro-3-iodofenif)-8-
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(trifluorometil)-2-metilpiridin-3-carboxamida (88 mg, 0,2 mmol) con bromuro de
2-piridilzinc (1 mL, 0,5 mmol, 05 M en THF). Se purificd mediante
cromatografia en gel de sllice (10-80% acetato de etilo/hexanos) para dar N-(4-
cloro-3-{piridin-2-l)fanif)-8-(trifluorometil)}-2-metlipiridin-3-carboxamida como un
sdlido de color amarillo: TLC Ry = 0,28 (35% acetato de etilvhexanos); TLC R,
= 0,28 (35% acetato de etllo/hexanos); 'H NMR (CDCly, 400 MHz) 8,88 (bs,
1H), 8,41 (d, 1H), 7,96 (dd, 1H), 7,74 (m, 4H), 7,52 (d, 1H), 7,22 {m, 1H), 2,75
(s, 3H); MS (Q1) 382 (M)".

Un procedimiento sintético altemativo es de la sigulente manera. Se
agregd 75g (435 mmol) de 2-cloro-5-nitroabilina a una solucion de agua (800
mL) y écido sulftirico concentrado{60 mL) en un reciplente de 3 cuellos de 3L
equipado para agitacién mecdnica. La solucién se enfrié a 0 °C y una solucién
de nitrito de sodio (34,2 g, 486 mmol) en agua (130 mL) se agregd lentamente.
La mezcla se agitd por ¥% hr. y luego se agregd una solucién de yoduro de
potasio (130 g, 783 mmol) en agua (620 mL) por goteo durante % hr
manteniendo la temperatura por debajo de 15°C. La solucién se agitd por 2 hr,
luego se extrajo con EtOAc (3 x 500 mL). Los axtractos organicos combinados
se lavaron con NaxS;0; saturado (2x 500 mL), se secd (Na:SO,), y 88
concentrd. El yoduro sin tratar se disolvid en IPrOH callente (500 mL) y se
agregaron hexanos (200 mL). La reaccién se dejoé enfriar con agitacién y el
producto se recogld mediante filiracién por succién luego de agitar a 0°C
durants 2hr dando 80g (318 mmol, 73%) de 2-cloro-5-nitro-iodobenceno como
un sdlido cristalino color tostado claro.

El 2-cloro-S-nitro-yodobenceno (5g, 17,6 mmol) se disolvié en 5 mL DMA
en un reclplente secado en un homo y se agregé una solucién 0,5M de 2-

319
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piridilzincbromuro (53 mL, 265 mmol, 0,5 M en THF). La soluclén se
desgasificd con Nz por % hr., se agregaron el PPhy (0,185g, 0,7 mmol) y
Pd(PPhj)s (0,8625g, 0,7 mmol), se enjuagd con varios mLs de THF y Ia soluclén
se desgasificd por otros 10 min antes de calentar a 60°C bajo Na. La reaccidn
mostird estar completa por TLC en ~8h, se enfrié a temperatura amblente, y se
volco en una mezcla 1:4 de EtOAc/2,5N NaOH (500 mL). Esta solucién se agitd
por 10 min, se pasd a través de un filtro de vidrio fritado grueso que contenia
cellte para eliminar el sdlido, y luego e extrajo. Loa orgénicos se lavaron con
salmuera y se concentrd para dar un sdlido mamdn. Las capas acuosas
combinadas se re-extrajeron con EtzO (1 x 200 mL). Esto sa usé para
suspender &l producto crudo, al cual se exirajo con HCI 1N (1 x 200 mL, 3 x
100 mL). Los extractos acuosos combinados se enfriaron a 0°C, se diluyé con
EtOAc (250 mL), y se basificé con NaOH 10N (100 mL). Esta solucidn se
separd, la capa acuosa se extrajo con EtOAc, y los orgédnicos combinados se
sacaron sobre Na.SO, y carbén vegetal con agitacidn. Esta solucidn se filtrd a
través de celite y se concentrd para dar 4-cloro-3-{piridin-2-il)nitrobenceno puro
(2,47g, 10,5 mmol, rendimiento 60%) el cual ss usé en la préxima reaccién sin
purificacién subsigutente.

Se suspendid 4-cloro-3-(piridin-2-l)nitrobenceno (1,479, 6,26 mmol) en
EtOH (35 mL), y se agregaron el SnCk (3,87g; 20.4 mmol) y HCI concentrado
(5 mL) y se enjuagd con otros 5§ mLs de EtOH. La solucidn se coloct en un
bafio de acelte a 40°C y se calentd a 80°C. La solucion se agitd a 60°C durants
1 % hr., s6 enfrid a temperatura ambients y se diluyd con HC! 1 N {100 mL).
Esta solucion se vertié en una solucién de ELO/HCI 1 N (100 mL:150 mL) y se
axtrajo. La capa acuosa se diluyd con EtOAc (250 mL), se enfrié a 0°C, y se
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basificd con NaOH 10 N (50 mL). Esta solucion se extrajo (EtOAc, 2x), y los
orgéanicos combinados se lavaron con salmuera y se secd sobre NaSO, y
carbdn vegetal. La fitraclén por succién a través de celite dio una solucién
trasliclda Incolora la cual se concentrd para dar 4-cloro-3-(piridin-2-il)abilina
(1.21g, 5,93 mmol, rendimiento 84%) como un sdlido cristalino color crama el
cual se usd en la proxima reaccién sin purificacion subsiguiente.

Se agregd cloruro de 6-(trifluorometil)-2-metilpiridin-3-carbonilo (1,68g,
7.51 mmol) en 3 mL THF por goiteo a una solucidn de 4-cloro-3-{piridin-2-
ilyabilina {1,21g, 5,83 mmol) en THF (15 mL) a 0°C. La solucién se agitd por 10
min., se vertld en EtQOAc y se lavd con NaHCO; acuoso saturado (2x), v
salmuera. Los orgénicos se secaron (Na;SO,) y se concentrd. El producto sin
tratar se suspendid en IPrOAC/Et0 (10 mL, 1:1), se agitd a 0°C durante %4 hr, y
se recogié mediante filtracién por succion para dar N-(4-cloro-3-(piridin-2-
iRfenil)-8-(trifluorometil)-2-metiipiridin-3-carboxamida (2,04g, 521 mmol
rendimiento 88%) como un sélido blanco: TLC R, = 0,28 (35% EtOAc/Hex); 'H
NMR (CDCls, 400 MHz) 3 8,88 (bs, 1H), 8,41 (d, 1H), 7,88 (dd, 1H), 7,74 (m,
4H), 7,52 (d, 1H), 7,22 (m, 1H), 2,75 (s, 3H); MS (Q1) 382 (M)".

Ejemplo 18 6-{2-hidroxdetilamino)-N-(4-cloro-3-(piridin-2-il}fenil)piridin-3-

T

El procedimiento F se reallzd usando N-(4-cloro-3-{piridin-2-il)fenil)-8-

381
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cloro-3-carboxamida (50 mg) y etanolamina en butanol (0,5 mL). La mezcia de
reaccién sin tratar ss purificd por HPLC de fase inversa para dar 6-(2-
hidroxdatilamino)-N-{4-cloro-3-{piridin-2-l)fenl)piridin-3-carboxamida como un
sélido blanco. MS {Q1) 388,0 (M)".

Elemplo 18  N-{4-cloro-3-{piridin-2-l)fenil)-4-
{trifluorometilsulfonilbenzamida

Se disolvid dcido 4-{trifluorometiltio)benzoico (200 mg, 0,9 mmol) en
agua {2 mL) y acido acético (4 mL) y se tratd con permanganato de potaslo
(711 mg, 4,5 mmol) a temperatura amblente. La reaccién se dejdé en agitacion
por 16 h, se diluy6 con acetato de etilo y se lavd con agua. La capa orgénica 8o
sactd (MgSO,) y se concentnd para dar ackio 4-(triflucrometiisulfona)benzolco.

E! Procedimiento general . G se nreallzd usando éacldo 4-
(trifluorometilsulfonalbenzoico y 4-cloro-3-(piridin-2-iljanilina. La mezcla de
mezcla de reaccion sin tratar se purificd por HPLC de fase inversa para dar N-
{4-cloro-3-{piridin-2-il)fenil}-4-{triflucrometiisufonilbenzamida. MS (Q1) 440,95
)",

Ejemplo 20 N-{4-cloro-3-(piridin-2-il)fenil)-4-{etlisulfonilbenzamida

9%z
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El Procadimiento general G se realizdé usando acido 4-(etiltio)banzoico y
4-cloro-3-{piridin-2-il)abliina para producir N-{4-cloro-3-{piridin-2-i)fenil)-4-
(etiitio)benzamida.

8o enfiid una soluciln de N-{4-cloro-3{pirdin-2-ifanii)-4-
{etittic)banzamida (40 mg, 0,11 mmol) en MeOH (3 mL) a 0" C se tratd con
Oxona (133 mg, 0,22 mmol), y el baflo de hielo sa retird. Luego de aghar por
1h, la mezcla de reaccién se concentrd, y el reskduo sa disolvié en acetato de
etilo. La solucion orgénica se lavd con agua, se secd (M9504) y se concentrd,
La mezcla de mazcia de reaccidn sin tratar se purificd por HPLC de fase
inversa para dar N-{4-cloro-3-(piridin-2-l}fenil}-4-{etlisuifonillbenzamida. MS
(Q1) 401,0 (M)".

Ejemplo 21 2-cloro-N-{4-cloro-3-(piridin-2-il)fenil)}-4-{(dimetilamino)metil)

T aY

El Procsdimiento general G se usd para acoplar acldo 4-{BOC-
aminometil}-2-cloro-benzoico y 4-cloro-3-(piridin-2-il)abilina pg_rla dar 2-cloro-A-

(4-cloro-3-{piridin-2-ii)-feni!)-4-(BOC-aminometi!}benzamid La mezcla de .-~

383

-] Comantario [CAL1F Nosd,
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mezcia de reaccion sin tratar se tratd con TFA y trazae de agua por 1 h antes
de concenfrar a sequedad para dar 2-cloro-N-{4-cloro-3-{piridin-2-il}-fenil)-4-
(aminometil)benzamida.

Se disolvié 2-cloro-N-(4-cloro-3-{piridin-2-ilYfenil)-4-
(aminometil)benzamida (80 mg, 0,20 mmol) en DMF (5 mL) y se tratd con
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AcOH (10 uL), paraformaildehido (43 mg, 0,47 mmol), y triacetoxiborohidruro de
sodlo (125 mg, 0,58 mmol). Luego de agitar por 18 h, el solvente se evapord y
ol reskiuo se disolvid en acetato de etilo. La capa organica se lavd con
hidréxido de sodio 1 N, se sect (MgSO,) y se concentrd. El producto sin tratar
sa purificé por HPLC de fase inversa para producir 2-cloro-N-(4-cloro-3-(piridin-
2fenil}-4-{(dimetilamino)metil) benzamida. MS (Q1) 400,0 (M)*.
Elemplo 22 N-{4-cloro-3-{piridin-2-il)fenil}-8-(morfolinometil)piridin-3-

carboxamida

Se disolvid dcido 6-metlinicotinico (100 mg 0,14 mmol) en
AcOH/benceno 10% (1 mL) y sa tratd con NBS (117 mg, 0,18 mmol) y
benzoilperdxido (18 mg, 0,07 mmol). La mezcia de reaccién se calentd en un
reactor de microondas sellado a 120° C durants 1 min. La mezcia de reaccién
se diluyd con acelato de elilo, se lavd con NaHCO; acuocso saturado, se secd
(MgS0,), se concenird y se purlficé mediante cromatografia en gel de sllice
para dar &cldo 8-{(bromometi)piridin-3-carboxllico.

Se acopld acido 6-{bromometilpiridin-3-carboxllico a 4-cloro-3-{piridin-2-
ifjabllina como se describe en procedimiento general E para dar 6-(bromometil)-
N-{4-cloro-3~(piridin-2-il)fenil)piridin-3-carboxamida.

Se  disolvid  6-(bromometil}-N-{4-cloro-3-{piridin-2-ilfenil)piridin-3-
carboxamida en DMSO (1 mL) tratado con morfolina (33 ul) por 1 h. La
reaccidn se concentrd, y el residuo sin tratar se purificd por HPLC de fase

3 §<f
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inversa para producir N-(4-doro-3-(piridin-2—||)fonll)-'6-(morfullnomcﬂI)pllidln-3-
carboxamida. MS (Q1) 408,3 (M)*.

Ejemplo 23 N-{4-cloro-3-{piridin-2-il)fenil)-4-{(pirimidin-2-
llamino)metibenzamida

Se acopld icldo 4-(bromometilbenzoico a 4-cloro-3-{piridin-2-l)abliina
como se describe en procedimiento general E para dar 4-{(bromometil)-N-(4-
cloro-3-{piridin-2-}fenillbenzamkia.

Se disolvié 4-(bromometil)-N-(4-cloro-3-(piridin-2-ll)fenil)benzamida (85
mg) en DMSO (0,5 mL) y se fratd con 2-aminopiridina (58 mg) a 150° C en un
reactor de microondas ssllado por 5 min. La mazcla de reaccldn se concantrd,
y el residuo sin tratar se purificd por HPLC de fase Inversa para producir N-{(4-
cloro-3-{piridin-2-ifenil)-4-{(pirimidin-2-llamino)metillbenzamida pura. MS (Q1)
416,3 (M)*.

Ejemplo 24 N-{4-cloro-3-{piridin-2-li)fenil}-6-{(4-metliplperazin-1-
ilmetil)pirdin-3-carboxamida

Se  disovid6  B-{bromometil)-N-{4-cloro-3-(piridin-2-I)fenil)piridin-3-

8y
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carboxamida en 1 mL de DMSO y se aghtd por 1 h con N-metilpiperazina. La
reaccién se concentrd, y el residuo sin tratar se purificd por HPLC de fase
inversa para dar  AN-{4-cloro-3-(piridin-2-il)fenil)-8-((4-metilplperazin-1-
ifymetil)piridin-3-carboxamida como un producto crudo. MS (Q1) 422,3 (M)*.

G-025056 _{

Se disovié  B8-{bromometil}-N-{(4-cloro-3-(piridin-2-ifenif)piridin-3-
carboxamida (85 mg) sn DMSO (1 mL) y se agitd por 1 h con N-
acetilpiperazina. La mezcla de reaccién se concentrd, y el residuo ein tratar se
purificd por HPLC de fase inversa para dar 4-{(4-acelilpiperazin-1-ll)met)-N-(4-
cloro-3-(piridin-2-i)fenil) benzamida. MS (Q1) 449,1 (M)".

Ejemplo 26 N-{4-cloro-3-{piridin-2-ll)fenif-4-
(tiomorfolinometillbenzamida

Se disoivid 4-{bromomaetil)}-N-(4-cloro-3-{piridin-2-il)fenl)benzamida (85
mg) en DMSO (1 mL) y se agitd por 1 h con tiomorfolina. La mezcla de reaccién
8e concentrd, y el residuo sin tratar se purificé por HPLC de fase inversa para
dar AN-{4-cloro-3-{piridin-2-l)fenil}-4-(tiomorfolinometilbenzamida. MS (Q1)
4240 (M)*.

1.2



118

2,

G-025790

Se disoivié 4-(bromometil}-N-{4-cloro-3-(piridin-2-ll)fenillbenzamida (86
mg) en DMSO (1 mL) y se agitd por 1 h con morfolina. La mezcla de reaccidn
se concentrd, y el residuo sin tratar se purificd por HPLC de fase Inversa para
dar N-{4-cloro-3-{piridin-2-li)fenil}-4-(morfolinometi)benzamida. MS (Q1) 408,4
)”.

Ejemplo 28 N-{4-cloro-3<{piridin-2-il)fenil)}-4-{{piperidin-1-
Iimetil}benzamida

Se disoivid 4-(bromomaetil-N-{4-cloro-3-{piridin-2-il)fenil)benzamida (85
mg) en DMSO (1 mL) y se agitd por 1 h con piperdina. La mezcla de reaccidn
sa concentrd, y el residuo sin tratar se purificé por HPLC de fase inversa pam
dar N-(4-cloro-3-{piridin-2-il)fenll)}-4-{(piperidin-1-Nmeti)benzamida. MS (Q1)
408.4 (M)".

G-026791

BRLs



Se disolvié 4-{bromometil}-N-(4-cloro-3-{piridin-2-il)fenil)benzamida (85
mg) en DMSO (1 mL) y se agitd por 1 h con metlipiperazina. La mezcla de
reaccién se concentrd, y el residuo ein tratar se purificé por HPLC de fase
inversa para dar N-{4-cloro-3-(piridin-2-il)}fanil}-4-{(4-metlipiperazin-1-)metil)
benzamida. MS (Q1) 421,3 (M)".

Ejemplo 30 N-{4-cloro-3-{plridin-2-I)fenil)4-
((dimetilamino)meti)benzamida

{

El procadimieno G se ued pera acoplar 4cido BOC4-
(aminometil)benzolco (48 mg) con 4-cloro-3-{piridin-2-ifabilina (35 mg). La
mezcla de mezcia de reaccion sin tratar se tratd con TFA (1 mL) con rastros de
agua por 1 h. La mezcla da reaccidén se concenird para dar 4{aminometil)-N-
(4-cloro-3-{piridin-2-l)fenil)benzamida.

Se disolvid 4-(aminometil)-N-{4-cloro-3-{piridin-2-i)fenil)benzamida (80
mg) en DMF (5 ml) y se tratd con AcOH {10 uL), paraformaidehido (48 mg), v
triacetoxborhidruro de sodio (125 mg) por 16 h. La mezcia de reaccion se
concenird, y el reaiduo sin tratar se disolvié sn acetato de etilo y se lavd con
hkindxddo da sodio 1 N, se sacd (MgS0,) y se concentrd. El producto sin tratar
ea purificd por HPLC de fase inversa para dar N-{4-cloro-3-(piridin-2-l)fenil)-4-
({(dimetilamino)meti)benzamida. MS (Q1) 385,0 (M)*.

G-025808

30%
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El procedimiento H s nmeglizd pem acoplar 4dcido 3
(clorosulfonil)benzolco con sec-butiiamina para producir &écido 3-(sec-
butitsutfamoil)benzoico el cual se purificd por HPLC de fase inversa.

El procedimiento G se uvsd pam acoplar dcido 3-(sec-
butilsulfamoil)benzoico con 4-cloro-3-(piridin-2-il)abilina (28 mg) para dar N-{4-
cloro-3-{piridin-2-i{fenil}-3-{(2-metiipropilJaminosulfonii]benzamida. MS (Q1)
4440 (M)*.

Ejemplo 32 N-{4-cloro-3-{plridin-2-H)fenil)-4-(4-
morfolinilsulfonil)benzamida

%O

El procedmiento H se realizd pam acoplar dcido 4
(clorosulfonil)benzolco con morfollna pama producir dcldo  4-
(morfolinosulfamoil)benzoico el cual se purificd por HPLC de fase Inverea.

El procedmiento G se usé para acoplar dcido 4-
(morfolinosulfamoil)benzolco con 4-cloro-3-(piridin-24i)abllina (34 mg) para dar
N-{4-cloro-3-(piridin-2-il)fenil}-4-(4-morfoliniisulfonilbenzamida. MS (Q1) 458,1

)",

439
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G-025905

El procedimiento H se meallzd paa acoplar écido 3-
{clorosulfonllbenzolkco con morfolina pam producir Acido 3
{morfolinosulfamoll)benzoico el cual se purificd por HPLC de fase inversa.

El procedimienio G se usd psm &scoplar édcido 3
{morfolinosulfamoil)benzoico con 4-cloro-3-(piridin-2-ljabilina (25 mg) para dar
N-{4-cloro-3-{piridin-2-il)fenil)}-3-(4-morfoliniisuifonilbenzamida. MS (Q1) 458,1
M)*.

Ejemplo 34 N-{4-cloro-3-{piridin-2-il)fenil}-4-{(2-
hidroxietillamino]sulfonilbenzamida

—

El procedimiento H se nrealzd pama acoplar #acido 4-
(clorosulfonilbenzoico con etanolamina para producir dcido 4-{2-
hidroxietitsulfamoll)benzolco el cual se purificd por HPLC de fase inversa.

El procedmiento G se usé para acoplar dcido 4-(2-
hidraxdetilsulfamolllbenzoico con 4-cloro-3-{piridin-2-l)abllina (42 mg) para dar
N-{4-cloro-3-{plridin-2-)fenll}-4-{(2-hidroxdetlJamino]sulfonillbenzamida. MS
(Q1) 431,9 (M)*.

9o



122

G-025007

o2y,

El procedimiento H 88 reallzd para acoplar dcido 3
(clorosulfonilbenzoico con etanclamina para producir d&cido 3-{2-
hidroxietiisutfamoil)benzoico el cual sa purifict por HPLC ds fase inversa.

El procedimiento G se usd para acoplar acido 3-«(2-
hidroxetilsulfamoll)benzoico con 4-cloro-3-{piridin-2-)abilina (42 mg) para dar
N-{4-cloro-3-(piridin-2-ll}fenil)-3-{(2-hidroxietilamino]sulfonilbenzamida. MS
(Q1) 432,0 (M)*.

Ejemplo 38 N-{4-cloro-3-{piridin-2-ifjfenil)-3-(4-
morfoliniisulfonibenzamida

El procedimiento H se nreallzd para acoplar 4cido 3-
(clorosulionibenzolco con piperazina para producir d4cido 3-(N-
metlipiperazinosulfamoil)benzolco el cual se purificd por HPLC de fage inversa.

El procedimiento G ee usé para acoplar dcido 3-N-
metlipiperazinosulfamoll)benzolco con 4-cloro-3-{piridin-2-)abllina (50 mg) para
dar N-{4-cloro-3-{piridin-2-Il}fenil}-3-(4-morfoliniisuifonil)benzamida. MS (Q1)
471,0 (M)".

g
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G-025807
("™

El procedimiento G se usd para acoplar 4-cloro-3-{piridin-2-iljabilina (50
mg) y acido 2-cloro-4-metilsulfonilbanzoico para producir 2-cloro-N-{4-cloro-3-
(piridin-2-iNfenli)-4-(metilsulfoni)benzamida. MS (Q1) 421,0 (M)*. El producto
luego se disolvid en solucion 1 N de HCI seguido por liberacion de bases con
solucién 0.5 N de NaOH (pH a 11). El precipitado reauttante se filtrd y 88 secd
al vaclo.

El procedimiento D tamblén se puede utliizar para acoplar 4-cloro-3-
(piridin-2-ilabilina y cloruro de 2-cloro-4-{metilsulfonil)benzoilo para producir 2-
cloro-N-(4-cloro-3-(piridin-2-l}fenil}-4-{metilsulfonil)benzamida la cual se recoge
por filtracién por succlén y la sal HCI se lava con EtzO (o en forma alternativa
con MTBE). Este material se libera de bases usando EtOAc/NaHCO; acucso y
los organicos se eecan y se concentran para dar el sdlido libre de bases. Esta
material luego se cristaliza a partir de acetona:EtOAc (80:20, aprox 10mL/g) el
cual luego finalmente se recristallza a partir de una lechada callente de IPrOAc.
Tamblén se puede disolver sal HCI de 2-cloro-N-{4-cloro-3-(piridin-2-il)fenii)-4-
(metilsulfonll)benzamida en agua destilada eeguida por liberacién de bases con
solucién 0,5 N de NaOH (pH a 11) y fittrado y sacado al vacio del precipltado.

Ejemplo 38 N-{4-cloro-3-(piridin-2-l)fenil)-6-{1+-1,2,4-triazol-1-l)piridin-
3-carboxamida

592



124

g

N
El procedimiento G se usd para acoplar 4-cloro-3-{piridin-2-ll)abilina (40
mg) y dcido B-(1H-1,2,4-triazol-1-il)piridin-3- carboxllico para producir N-{(4-
cloro-3-{piridin-2-il)fanil)-8-(1H-1,2 ,4-triazol-1-Npiridin-3-carboxamida. MS (Q1)
377.0 (M)".
Ejempio 39 N-(4-cloro-3-{piridin-2-il}fenil)-4-
[(dimstilamino)sulfonilbenzamida

El procedimiento G se usé para acoplar 4-cloro-3-{piridin-2-il)abilina (50
mg) y #&cido 4(dimstilaminc)sulfonilfbenzoico para producir N-{4-cloro-3-
(piridin-2-ll)fenll)-4-{(dimetiiamino)sulfonilbenzamida. MS (Q1) 416,0 (M)".

Ejemplo 40 N-{4-cloro-3-{piridin-2-l)feni!)-5-(metiisulfonii)tiofenc-2-
carboxamida

El procedimiento G ss usd para acoplar 4-cloro-3-{piridin-2-l)abllina (40
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mg) y 4cido S5-{metilsulfoniljtiofeno-2-carboxflico para producir N-{4-cloro-3-
(plridin-2-il)fenil)-5-(metilsulfoniljtiofenc-2-carboxamida. MS (Q1) 383,0 (M)".
G-025814

El procedimlento G se usé para acoplar 4-cloro-3-(piridin-2-lj)ablilina (30
mg) y 4-carboxibencenosulfonamida para producir A-(4-cloro-3-{piridin-2-
iifenil-4-(aminosulfonil)benzamida. MS (Q1) 388,0 (M)".

EJemplo 42 2,8-dicloro-N-{4-cloro-3-(piridin-2-il)fenll)piridin-3-

- N

El procedimiento G se uséd para acoplar 4-cloro-3-{piridin-2-1l)abllina (50
mg) y écido 2,8-dicloronicotinico para producir 2,68-dicloro-N-{4-cloro-3-{piridin-
2-Ifenil)piridin-3-carboxamida. MS (Q1) 378,1 (M)".

G-025721

374
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T,

El procadimiento G s8 usd para acoplar 4-cloro-3-(piridin-2-l)abilina (50
mg) y #écido 2-clorobenzoico para producir 2-cloro-N-{4-cloro-3-(piridin-2-
ilfenil)benzamida. MS (Q1) 343,1 (M)".

Ejemplo 44 N-{4-cloro-3-(piridin-2-ii)fenil)-2-flucropiridin-3-carboxamida

El procedimiento G se usé para acoplar 4-cloro-3-(piridin-2-il)abilina (50

mg) y écido 2-fluoronicotinico para producir N-{4-cloro-3-(piridin-2-Mfenil)-2-
ﬂuompiridin-a-eaida. MS (Q1) 328,1 (M)*.

G-025708

El procadimiento G se us6 para acoplar 4-cloro-3-{piridin-2-l)abilina (50
mg) y écido 3-metll-2-tiofencarboxilico para producir N-{4-cloro-3-(piridin-2-
ilfenil}-3-metiltiofeno-2-carboxamida. MS (Q1) 329,0 (M)*.

Ejemplo 46 2-cloro-N-(4-cloro-3-(piridin-2-il)fentf)-5-

DL
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El procedimienio G se usd para acoplar 4-cloro-3-(piridin-2-il)abllina y
écido 2-cloro-5-{metanosulfonil)benzolco para producir 2-cloro-N-(4-cloro-3-
(piridin-z-il)faniI)-5-(metélsquonIl)benzamlda. MS (Q1) 420,85 (M)*.

El procedimiento G se usé para acoplar 4-cloro-3-{piridin-2-iabilina y
&cido 3{metanosulfonil)benzoico para producir N-{4-cloro-3-{piridin-2-il)fenil)-3-
(metiisutfonilbenzamida. MS (Q1) 387.2 (M)".

Ejemplo 48  2-amino-N-{4-cloro-3-{plridin-2-il/fenll)piridin-3-carboxamida

El procedimiento G se us6 para acoplar 4-cloro-3-{piridin-2-il)abilina (50
mg) y acldo 2-aminonicotinico para producir 2-amino-N-(4-cloro-3-{piridin-2-
)fenipirdin-3-carboxamida. MS (Q1) 325,2 (M)".

ey

El procedimiento G se usd para acoplar 4-cloro-3<(piriiin-2-li)ablilina y
acido 4-metoxibenzoico para producir A-{4-cloro-3-(piridin-2-il)fenil)-4-
metoxibenzamida. MS (Q1) 341,2 (M)".

Ji6
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Ejemplo 50 N-bencil-5-cloro-4-(piridin-2-l}tiazol-2-amina

n’\O

Se tratd una solucién de hidrobromuro de 2-(Bromoacetil)piridina (100
mg, 0,38 mmol) en etanol (2 mL) con 1-bencll-2-tiourea (80 mg, 0,54 mmol). La
solucién amarilla resultante se concentrd, y el residuo sin tratar se purificd en
HPLC de fase Inversa para producir N-bencll-4-{piridin-2-l)tiazol-2-amina.

Se enfrid una solucidn de N-bencil-4-{piridin-2-il}tiazol-2-amina (80 mg,
0,23 mmol) en DMF (2 mL) a 0 ‘C y se tmtd con A-clorosuccinimida (33 mg,
0,25 mmol), y la mezcla de reaccion se dejé¢ subir la temperatura hasta la
temperatura ambiente. El solvente se evapord, y el producto se purificéd en
HPLC de fase inversa para producir A-bencll-5-cloro-4-{piridin-2-li)tiazol-2-
amina. MS (Q1) 302,2 (M)*.

G-025257

Se tratd una solucién de dcido 3-bromo-4-clorobenzoico (250 mg, 1,1
mmol) en DMF (2 mL) con PyBop (550 mg, 1,1 mmol) y DIPEA (370 uL, 2,1
mmol). Luego de agitar la mezcla de reacclén por 5 min. Se agregd 3,5
dimeloxi analina {105 mg, 0,69 mmol) y la reaccidon se agitd por 16 h. La
mezcla de reaccidn se diluyd con acetato de stilo y se lavé con 0,1 N HCI,
hidréxido de sodio 0,1 N y Saimuera, sucesivamente. La capa orgénica se secd
(MgSOs) y 88 concentrd, y sin tratar 3-bromo-4-cloro-N<(3,5-
dimetoxifenil)benzamida se usd sin purificacién subsigulente.

39
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Se disolvid 3-bromo-4-cloro-N-{3,5-dimetoxifenillbenzamida en 2-
piriditzincbromuro 0,5 M (2,5 mL) y se traté con Pd(PPh)s)s (20 mg, 0,02 mmol).
La mezcla de reaccion se calentd a 155° C an un fubo sellado por 20 min. en
un reactor de microondas. La solucion resultante se diluyd con acetato de etilo
y 9o lavd con hidréxido de sodio 0,1 N y lusgo saimuera. La capa organka se
secHd (MgSO4) y se concentrd, y el residuo sin tratar se purificd parcialmente
mediants cromatografia en gel de sllice. Se obtuvo 4-cloro-N(3,5-
dimetoxifenil}-3-{piridin-2-l)benzamida pura por una segunda purificacién en
HPLC de fase inversa. MS (Q1) 368,1 (M)".

Ejemplo 52 N-(3+(3,5-bis(trifluorometil)fenil)propil)-4-cloro-3-(piridin-2-

T oY

Una solucién de acido 3,5-bls{trifluorometihidrocinamico (1,0 g, 3,5
mmol) y TEA (0,48 g, 4,5 mmol) en THF (18 mL) se enfrid a —40°C (etanol-
agua/bafio de hielo seco). A esta mezcla se agregd por goteo cloroformiato de
isobutilo (0,58 g, 4.1 mmol) y la agitacién se continud por otras 1,5 horas
mientras se mantenia la temperatura del bafio de frlo entre —40 *C y —20 *C. Se
agregd NaBH, edlido (0,53 g, 14 mmol), seguido por H2:0 (1,3 mL). La mezcla
turbia se agitd durante la nochs mientras se calentaba a tamperatura ambiente.
Luego de concentrar al vaclo, el residuo se particiond entre acetato de etilo y
agua. La capa acuosa se acidificd a pH 1 con 37% HCI y se exirajo con acetato
de etilo. Las capas orgdnicas combinadas se lavaron secuenclaimente con
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NaHCO; saturado, y salmuera, lusgo se secd (MgSO.) y se concentrd. El
aceite resultante se purificd por cromatografla rdpida en gel de sllice (6:4
etiléter-hexano) para dar 3-{3',5'-bis(trifluocrometil)fenil}-1-propanol.

Se disolvieron 3-{3',5"-bis(trifluorometil)fenil}-1-propanol (0,88 g, 3,2
mmol) y CBr, (1,3 g, 4,0 mmol) en CH.Cl (5 mL) y se enfrié a 0°C. Se agregd
trifenitfosfina (1,3 g, 4,8 mmol) en tres porciones durante 0,5 h. La mezcla se
agitd a 0 °C durante 10 min., luego se diluyd con pentano (30 mL) y NaHCO,
saturado (30 mL). La capa acuosa se sepand y se lavd con etiléter, y las capas
orgénicas combinadas se secaron (MgSO,) y sa concentrd. El residuo se
purificd por gel de sllice cromaiografla rapida (98:1 etiiéter-hexano) para dar
0,8 g, (74%) del 3{3,5"-bis(trifluorometilfenil}-1-bromopropanc.

Se agitd 4-cloro-3-(2"-piridil)abilina (10 mg, 0,05 mmol), 34{3.5-
bis(trifluorometil)fenil]-1-bromopropano (34 mg, 0,1 mmol) y K2COs (14 mg, 0,1
mmol) en DMF (1 mL) a 100"C durante la noche. La mazcia de reaccidn se
acldificé con HCI 1N (acuoso) y se extrajo con acetato de etllo. Las capas
orgénicas combinadas es lavaron con salmuera, se secd (MgSOi) y se
concentrd. El producto ein tratar se purificd por HPLC preparativa para dar N-
(3-(3,5-bis(trifiuorometil)fenil)propil)-4-cloro-3-(piridin-2-ilbencenamina.

Elemplo 53 N-{4-cloro-3{5-(triflucrometil)piridin-2-il)fenil)-2-metil-8-
(trifluorometil)nicotinamida

Se usd N-{(4-cloro-3-{4,4,5 5 tetrametil-1,3,2-dioxaborokan-2-il)fenil)-2-

799
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metll-8-(trifluorometil)nicotinamida (~ 0,5 mmol} en el Procedimiento A con 5-
trifluorometil-2-bromopiridina (113 mg, 0,5 mmol). Se purificd mediante
cromatografla en gel de sflice (5-50% acetalo de etilo/hexancs) para dar N-(4-
cloro-3-(5-(trifluocrometi)piridin-2-l)fenil)-2-metil-8-{trifluorometil)nicotinamida
como una espuma blanca: TLC R;= 0,30 (15% acetaio de etilo/hexanos); MS
(Q1) 460 (M)*.

EJemplo 54 N-{4-cloro-3-{5-{triflucrometil)piridin-2-l)fenil)-4-

{metiisulfonil)benzamida
m—QQ?

Se usd N-{4-cloro-3-{4,4,6,5-tetrametll.1,3,2-dloxaborolan-2-ll)fenl|)-4-
{metlisulfonil}benzamida (~ 1,0 mmol} en el Procedimiento A con 5-
trifluvorometil-2-bromopiridina (226 mg, 1 mmol). Se purificé mediante
cromatografia en gel de silice (0-10% acetona/diciorometanc) para dar N-(4-
cloro-3+{5-(trifluorometil)piridin-2-i)fenii}-4{metiisulfonil)benzamida como un
sdlido blanco: M8 (Q1) 455 (M)*.

Ejemplo 55 N-{4-cloro-3-(5-cloroplridin-2-li)fenil)-2-metil-8-
(trifluorometii}nicotinamida

Se usd trifluoromatancsulionato de S-cloropiridin-2-lo (4,12 mmol} en el

g %
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Procadimlento | con cloruro des ftrimetilestafio para dar 5-cloro-2-
(timetlistannil)piridina. E! materlal sin tratar (~4 mmol) %6 usd en el
Procedimlento K con N-{4-cloro-3-iodofenil)-2-metil-8-
(rifluorometii)nicotinamida (2 mmol). Se purificé mediante cromatografia en gel
de aflice {0-50% acetato de etilo/hexano) para dar N{4-cloro-3-{5-cloropiridin-2-
ll)fenll)-2-metil-6-(trifluorometii)nicotinamida como un sdlide blanco: TLC R, =
0,48 (26% acetato de etilo/hexancs); MS (Q1) 427 (M)".
Ejemplo 56 N-{4-cloro-3-{8-cloropiridin-2-i)fenil)-2-metil-8-

(trifluorometil)nicotinamida

Se usd tifluorometancsulfonato de 8-cloropiridin-2-ilo (4,12 mmol) en el
Procadimiento | con cloruro de Fimetilestaflo para dar 2-cloro-8-
{rimetiistannil)piridina. El material sin tratar (~4 mmol) se usd en el
Procedimiento K con N-{4-cloro-3-odofenil)-2-metil-8-
(trifuorometil)nicotinamida (2 mmol). Se purificé mediante cromatografia en gel
de sllice (5-45% acetato de etllo/hexano) para dar N-(4-cloro-3-{8-cloropiridin-2-
fenil}-2-metil-8-{trifiuorometil)nicotinamida como un sélido blanco: TLC R, =
0,45 (25% acstato de etilo/hexanos); MS (Q1) 428 (M)*.

Ejemplo 57 N-{4-cloro-3-(5-hidroxipiridin-2-il}fenil)-2-metil-8-
(trifluorometil)nicotinamida



133

Sa usd A{triisopropilsilioxi)piridina (2,86 mmol) sn ol Procedimiento J
con hexametiidiestafio para dar 5-{trilsopropilsililoxi}-2-{trimetilstanni)piridina. El
material sin tratar (~0,55 mmol) se usd en el Procedimiento K con N-{4-cloro-3-
iodofenil)-2-metil-8-({triflucrometinicotinamida (0,17 mmel). Se purificd
mediante cromatografia en gel de sllice (0-40% acetato de etllo/hexano) para
dar M(#cloro-a-zs-(h'iisopmpilsililon')piridin-z-il)fanil)-z-melil-s-
(tifluorometinicotinamida como un aceite amarlio. N-{4-cloro-3{5
(trilsoproplisilicxd)piridin-2-il)fenil)-2-meti-8-{trifluorometi)nicotinamida (1 mmol)
se traté con TBAF (2 mL, 1 M en THF) en THF (1 mL) a 23 °C durante treinta
minutos, se concentrd, se redisolvié en acetato de etilo, se lavd con salmuera,
se secd (MgSOQ,), y se concentrd. El sblide sin tratar se purificd por
cromatografia en gel de slliice (0-10 % isopropanol/diclorometanc) para dar N-
(4-cloro-3-{5-hidroxdpiridin-2-il)fenil}-2-metil-8-{trifluorometil)nicoinamida como
un sdlido blanco: TLC R, = 0,59 (10% acetato de etilo/hexanos); MS (Q1) 408
(M)*.

Ejemplo 58 N-(4-cloro-3-(5-metoxipiridin-2-il)fenil)}-2-metil-6-
(trifluorometil)nicoinamida
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N-{4-cloro-3-(5-hidroxipiridin-2-il)fenil)-2-metil-&-
(triflucrometinicotinamida (0,12 mmol) se usé sn el Procedimiento L con
exceso de yodometano. Se purificd mediante cromatografia en gel de sllice (0-
100% acetato de etilohexano) para dar N-{4-cloro-3-(5-metoxipiridin-2-il)fenil)-
2-metil-8-(trifluorometil)nicotinamida como un sélido blanco: TLC R, = 0,57
(50% acetato de etilo/hexanos); MS (Q1) 423(M)*.

Ejemplo 59 N-{4-cloro-3-{5-etoxipiridin-2-il)fenil)-2-metil-8-
(trifluorometil)nicotinamida

Se uséd N-{4-cloro-3«(5-hidroxipiridin-2-ll)fenif)}-2-metil-8-
(trifluorometil)nicotinamida (0,05 mmol) en el Procedimiento L con exceso de
yodoetano. Se purificd mediante cromatografia en gel de silice (0-100% acetato
de etilc/hexano) para dar A-{4-cloro-3(5-etoxipiridin-2-)fenil)-2-metil-8-
(triflucrometiDnicotinamida como un sdiido blanco: TLC R, = 0,64 (50% acetato
de stilo/hexanos); MS (Q1) 438 (M)".

Ejemplo 60 N-{4-cloro-3-(5-(2,2,2-trifluoroetoxi)piridin-2-il)fenil}-2-metil-
8-{triflucrometil)nicotinamida

Se usd N-{4-cloro-3-(5-hidroxipiridin-2-ffent)-2-metil-&-
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(triflucrometil)nicotinamida (0,12 mmol) en el Procedimiento L con exceso de

yoduro de trifluoroetilo. Se purificd mediante cromatografla en gel de sflice (0-

40% acotato de efiohexano) pam dar N-(4-cloro-3{5-{2,2,2-

trifluoroetoxi)piridin-2-il)ffenil)}-2-metil-8-(trifluorometil)nicotinamida como un

sélido blanco: TLC R, = 0,64 (40% acetato de etilo/hexancs); MS (Q1) 460 (M)*.
Ejemplo 81 N-{(4-cloro-3-{4-etilpiridin-2-ll)fenil)-2-metil-8-

(trifluorometil)nicotinamida

Fa

Se usd N-{4-cloro-3-(4,4,5,5-tstrametil-1,3,2-dioxaborolan-2-il)fenil)-2-
metll-8-(trifluocrometil)nicotinamida (~ 1 mmol) en el Procedimiento A con 4-etil-
2-bromopiridina (1 mmol). Se purificé mediante cromatografia en gel de sllice
(0-80% acetato de etlic/hexanos) para dar N-{4-clora-3-(4-etilpiridin-2-l)fenil}-2-
metil-8-(triffiuorometinicotinamida como un sélido color tostedo: MS (Q1) 419
)",

Ejemplo 82 N-{4-cloro-3-(5-flucroplridin-2-il)fenil)-2-meti-&-
(trifiuorometi)nicotinamida

Fa
Se usd N-{4-cloro-3-(4,4,5,6-tetrametil-1,3,2-dioxaborolan-2-l)fenil)-2-
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metil-8-{triflucrometil)nicotinamida (~ 1 mmel) en el Procedimiento A con 5-
fluoro-2-bromopiridina (1 mmol). Se purificd mediante cromatografia en gel de
aflice (5-45% acetato de etlio/hexanos) pame dar N~{4-cloro-3-(5-flucropiridin-2-
il)fenll)-2-metil-8-(triflucrometil)nicotinamida como un sélido color tostado: MS
(Q1) 408 (W)*.

Ejemplo 83 N-{4-cloro-3-{5-fenlipiridin-2-il)fenil)-2-metil-8(trifluorometil)-
nicotinamida

Se used frifiuorometancsulfonato de 5-fenlipiridin-2-ilo (1,5 mmol) en el
Procedimiento J con cloruro de trimetiestafio para dar S5-fenil-2-
({timetlistanni)piridina. £l material sin tratar (~1,25 mmol) se usd en el
Procedimiento K con N-{4-cloro-3-odofenil)-2-metil-8-
(trifluorometil)nicotinamida (1 mmol). Sa purificé mediante cromatografia en gel
de sllice (1% acetona/cloruro de metileno) para dar N-{4-cloro-3-({5-feniipiridin-
2-Iyfenil)-2-metil-8-(triflucrometil)nicotinamida como un sdlido color tostado:
TLC R,= 0,15 (1% acetona/cloruro de metileno); MS (Q1) 487 (M)".

Ejemplo 64 (S)-N-{4-cloro-3-{(piridin-2-ll)fenll)-8-(3-metilpiperazin-1-
ilnicotinamida

fo5
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El procedimiento F se reallzé usando N-{(4-cloro-3-(piridin-2-il}fenil)-6-
cloro-3-carboxamida (50 mg) y 75 mg de (S)-2-metilpiperazina en 0,75 mL de
butanol a 160°C durante 80 min. La purificacién por HPLC de fase inversa dio
(S)-N-{4-cloro-3-{piridin-2-I}fenil)-8-(3-metiipiperazin-1-l)nicotinamida. MS (Q1)
408 (M)*.

Ejemplo 85 (R)-N-(4-cloro-3-(piridin-2-il}fenil)-6-(3-metlipiperazin-1-
inicotinamida

El procedimiento F se realizd usando N-{4-cloro-3-(piridin-2-il}fenil)-8-
cloro-3-carboxamida (50 mg) y 756 mg de (R)-2-metilpiperazina en 0,75 mL de
butanol a 180°C durante 60 min. La purificacién por HPLC de fase Inversa dio
(R)-N-(4-cloro-3-{piridin-2-)fenil}-8-(3-metlipiperazin-1l)nicotinamida. MS (Q1)
408 (M)*.

EJemplo 68 N-{4-cloro-3-(piridin-2-)fenii)-8-((3S,5R)-3,5-
dimetilpipsrazin-1-l)nicotinamida

A06
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El procedimiento F se reallzd usando N-(4-cloro-3-(piridin-2-l)fenil)-8-
cloro-3-carboxamida (75 mg) y 114 mg de 2,8-dimetiipiperazina en 1 mL de
butanol a 160°C durante 80 min. La purificacién por HPLC de fase inversa dio
N-{4-cloro-3-{piridin-2-l)fenil)}-8-((3S,5R)-3,5-dimetilpiperazin-1-H)nicotinamida.
MS (Q1) 422,1 (M)".

Ejemplo 67 N'-(4-cloro-3-(plIn-2-||)fen||)-l\l‘-(plddln-3-lI)tamﬂnlamida

Se acoplé 320 mg de 4-cloro-3-(piridin-2-iljabilina a 400 mg de Acido 4-
(metaxicarbonil)benzoico por medio del procadimiento G para dar 4-{4-cloro-3-
(piridin-2-il)fenilcarbamoil)benzoato de metilo. Luego se hidrolizd 4-(4-cloro-3-
(piridin-2-)fenlicarbamoll)benzoato de metilo mediante el procedimiento M para
dar 550 mg de Acido 4-(4-cloro-3-{piridin-2-il}fenilcarbamoll)banzoico. Se acopld
écldo 50 mg de 4-(4-cloro-3-{piridin-2l)feniicarbamoill}benzolco a 3-
aminopiridina por medio del procedimiento G. La capa orgédnica se evapord a
saquedad y se purificd en HPLC de fase inversa para dar N'-(4-cloro-3-(piridin-
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24fenin-N*-(pirdin-3-i)tereftalamida. MS (Q1) 429 (M)".
Ejemplo 68 N'-{4-cloro-3-{piridin-2-l)fenil}-N*-{8-metoxpiridin-3-
INtereftalamida

Se acopld 50 mg de Acido 4-{4-cloro-3{piridin-2-
ilffenilcarbamoil)benzoico a 2-metoxi-5-aminopiridina por medio del
procedimiento G. El producio se purificd en HPLC de fase Inversa para dar N'-
(4-cloro-3-{piridin-2-l)}fenil)}-A*-(8-metcxdpiridin-3-l)tereftalamida. MS (Q1) 459
Mm)".

Elempio 69 N'{8-aminopiridin-3-)-N*-{4-cloro-3-{piridin-2-
ifeniljtereftalamida

Se acopld 50 mg de &cido 4-{4-cloro-3-{piridin-2-
Mfeniicarbamoll)benzoico a 2,5-dlaminopiridina por medio del procedimiento G.
El producto se purificé en HPLC de fase inversa para dar N'<{6-aminopliridin-3-

Aog
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il)-V*-(4-cloro-3-{piridin-2-l)fenil)tereftalamida. MS (Q1) 444 (M)".
Elemplo 70 N'-{4-cloro-3-{piridin-2-Nfeni})-N*-{piridin-2-
limetil)tereftalamida

Se acopld 50 mg de acido 4-{4-cloro-3-{piridin-2-
{iYfenlicarbamoil)benzoico a 2-(aminometil)piridina por medio del procadimiento
G. El producto se purificd en HPLC de fase inversa para dar N'-{4-cloro-3-
(piridin-2-I)fenil)-N*-(piridin-2-limetiljtereftalamida. MS (Q1) 443 (M)".

Elemplo 71 N‘-(4-doro-3-(plﬂIn—2-il)fenl|)-l\f'-ioopropilteraftalamida

Se acoplé 50 mg de acldo  4{4-cloro-3{pindin-2-
iNfeniicarbamoil)benzoico a Isopropllamina por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar N'-(4-cloro-3-{piridin-2-
ilyfenil)-N*-isopropiltereftalamida. MS (Q1) 364 (M)*.

Elemplo 72  N'-fer-buti-N*-{4-cloro-3-(piridin-2-li)feniljtereftalamida
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Se acopld 50 mg de écido 4-(4-cloro-3-{piridin-2-
ifenilcarbamoil)benzcico a ter-butilamina por medio del procedimiento- G. El
producto se purificé en HPLC de fase inversa para dar N'-fer-butil-N*-(4-cloro-
3-{piridin-2-fenil)tereftalamida. MS (Q1) 408 (M)*.

Ejemplo 73 N*-fer-butil-2-cloro-N'-(4-cloro-3-(piridin-2-
ifenll)tereftalamida

Se sometieron 87 mlL de 2-cloro-1,4-dimetlibenceno y 356 g de
Permanganato de potasio a reflujo en 1,5 L de HzO por varias horas y y se
verific si el matarial de partida habla desaparecido por TLC. El Permanganato
de potasio se filtrd y la mezcla de reaccidn se acidificd y se filind para dar acido
2-clorotereftdlico. 46,8 g de dcido 2-clorotereftdlico se traté con una solucién
saturada de gas HC| en MeOH durante Ia noche a temperatura amblente. La
mezcla de reaccidn sa concentrd, se sometié a trabajo basico y se secd para
dar el 2-clorotereftalato de dimetilo. 20 g de 2-clorotereftalato de dimetilo se
enfrid a 0°C en DCM y se agregaron 87 mL de una solucidn 1M en DCM de

Ao
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BBry por goteo durante varias horas. La mezcla de reaccién se calentd
subsiguientemente a temperatura amblents y se agitd hasta completarse.
Luego del {rabajo bésico, se purificd dcido 2-cloro-4-(metoxicarbonilbenzoico
por ISCO ComblFlash. Se acopldé 859 mg de dcido 2-cloro4-
(metoxdcarbonil)benzoico a 750 mg de 4-cloro-3-(piridin-2-il)abilina por medio
del procedimienio G. Se hidrolizé 1 g de 3-cloro-4-{4-cloro-3-(piridin-2-
il)fenlicarbamoil)benzoato de metilo por medio del procedimiento M para dar
écldo 3-cloro-4-{4-cloro-3-(plridin-2-il)fenlicarbamoll)bsnzoico. Se acoplé 50 mg
de dcido 3-cloro-4-{4-cloro-3{piridin-2-il)fenilcarbamoll)benzoico a fer-
butilamina por medio del procedimiento G. El producto se purificd en HPLC de
fase inversa para dar  N'-ferbutil-2-cloro-N'{4-cloro-3-(piridin-2-
lifeniltereftalamida. MS (Q1) 443,2 (M)".
Ejemplo 74 2-cloro-N-(4-cloro-3-(piridin-2-il}fenil)}-4-{4-(2-

hIdroxietiI)pipomzinaJ-carbonlemlda

Se acopld 50 mg de écido 3-cloro4-(4-cloro-3-(plridin-2-
iffenilcarbamoll)benzoico a N-{2-hidroxietil)piperazina por medio del
procedimisnto G. El producto se purificd en HPLC de fase inversa para dar 2-
cloro-N-{4-cloro-3-(piridin-2-il)fenil)}-4-(4-(2-hidroxietil)plperazina-1-
carbonillbenzamida. MS (Q1) 488 (M)",

Elemplo 75 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil}-4-{4-metilpiperazina-
1-carbonil)benzamida
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Se acopldé 50 mg de d4cido 3-cloro-4-(4-cloro-3-(piridin-2-
feniicarbamoil)benzoico a 1-metiipiperazina por medio del procedimiento G. El
producto se purificd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-)fenil)-4-(4-metiipiperazina-1-carbonilbenzamida. MS (Q1) 468 (M)*.

Elemplo 76 4-{4-acetiiplperazina-1-carbonll)-2-cloro-N-{4-cloro-3-
(piridin-2d)fenil)benzamida

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
i)fenilcarbamoillbenzoico a 1-acetilpiperazina por medio de! procedimiento G.
El praducto se purificd en HPLC de fase Inversa para dar 4-(4-acetilpiperazina-
1-carbonil)-2-cloro-N-{4-cloro-3-{piridin-2-l}fenll)benzamida. MS (Q1) 487 (M)".

Ejemplo 77 2-cloro-N-{4-cloro-3-{piridin-2-i)fenil)-4-{4-
(metiisulfonll)piperazina-1-carbonil)benzamida
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Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
ifenlicarbamoil)benzoico a 1-sulfonlipiperazina por medio del procedimiento G.
El producto se purificd en HPLC de fase inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-l)fenil)-4-{4-{metlisulfonil)piperazina-1-carbonil)benzamida. MS (Q1)
533 (M)".

Elemplo 78 2-cloro-N-{4-cloro-3-{piridin-2-iffeni)-4-(morfolin-4-
carbonillbenzamida

Se acopld 50 mg de 4dcido 3-cloro-4-{4-cloro-3-(piridin-2-
iffeniicarbamolil)benzoico a morfolina por medio del procedimiento G. El
producto sa purificd en HPLC de fase inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-l)fenil}-4-(morfolin-4-carbonif)benzamida. MS (Q1) 458 (M)".

Ejemplo 78 2-cloro-N-{4-cloro-3-{piridin-2-ll)fenil}-4-(3,5-
dimetiipiperazina-1-carbonil)benzamida

413
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Se acopld 50 mg de 4cido 3-cloro-4-{4-cloro-3-{piridin-2-
iffenilcarbamoil)benzoico a 2,68-dimetilplperazina por medio del procedimiento
G. El producto se purificd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-
3-(piridin-2-il)fenil)}-4-(3,5-dimetilpiperazina-1-carbonil)benzamida. MS (Q1) 483
(M)*.

Ejemplo 80 2-cloro-N'<{4-cloro-3-{piridin-2-il)fenil)}-N*-{piridin-3-
limetiltereftalamida

Se acopld 50 mg de 4acido 3-cloro-4-{4-cloro-3-{piridin-2-
Dfenilcarbamoii)benzolco a 3-(aminometi)piridina por medio del procedimiento
G. El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-
cloro-3-(piridin-2-il)fenil)-N*-(piridin-3-iimetil)tereftalamida, MS (Q1) 477 (M)".

Ejemplo 81 2-cloro-N"{4-cloro-3-{piridin-2-il)fenil)-N*-{piridin-2-
limetitereftalamida

414
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Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
ifenlicarbamoil)benzoico a 2-{aminometil)piridina por medio del procedimiento
G. El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-
cloro-3-{piridin-2-ilfenil)-N*-(piridin-2-iimetil)terefialamida. MS (Q1) 477 (M)".

Ejemplo 82 2-cloro-N'-(4-cloro-3-{piridin-2-il)fenil}-N*-{piridin-4-
itereftalamida

Se acopld 50 mg de dcido 3-cloro-4-(4-cloro-3-{piridin-2-
ilffenilcarbamoil)benzoico a 4-aminopliridina por medio del procedimiento G. El
producto ee purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-il)feni!)-N*-{piridin-4-ijtersftalamida. MS (Q1) 463 (M)*.

Elemplo 83 2-cloro-N'-{4-cloro-3-(piridin-2-il)fenll)}-N*-{piridin-3-
ll)tereftalamida

Al
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Se acopld 50 mg de édcido 3-cloro-4-{4-cloro-3-{piridin-2-
fenlicarbamoil)benzoico a 3-aminopiridina por medio del procadimiento G. El
producto se purificé en HPLC de fase Inversa para der 2-cloro-N'-{4-cloro-3-
(plridin-2-)feni)}-N*-(piridin-3-l)tereftalamida. MS (Q1) 483 (M)".

Ejemplo 84 2-cloro-N-(4-cloro-3—(plrldln-z-ll)fenll)l-4-(tlomoﬂolln-4-
carbonilbenzamkia (fomorfolina Idada)

Se acoplé 100 mg de dcido 3-cloro-4-(4-cloro-3-{piridin-2-
IMfenlicarbamoil)benzoico a tiomorfolina por medio del procedimiento G. 2-
cloro-N-(4-cloro-3-{piridin-2l)feni}-4-{tiomorfolin-4-carbonilbenzamida cruda
88 hizo reaccionar por medio del procedimiento R para oxidar el azufre da Ia
tiomorfolina y se purificd por HPLC de fase inversa para dar 2-¢cloro-N-(4-cloro-
3~{piridin-2-)fenin-4-(tlomorfolin-4-carbonil)benzamida (en la cual el azufre de
la iomorfolina se axdda a SO,). MS (Q1) 504 (M)*.

Ejemplo 85 2-cloro-N-{4-cloro-3-{(piridin-2-il)fenil)-4-{tiazolidin-3-
carbonil)benzamida (tiazolidina S-oxidada)

VA
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Se acopld 100 mg de écldo 3-cloro-4-{4-cloro-3-{piridin-2-
iffenilcarbamoll}benzoico a tiazolidina por medio del procadimiento G. Se hizo
reacclonar 2-cloro-N-{4-cloro-3-{(plridin-2-il)fenil)-4-(tiazolidin-3-
carboniljbenzamida cruda por medio del procedimiento R y se purificd via
HPLC de fase inversa para dar 2-cloro-N-{4-cloro-3-{(piridin-2-{i)fenil)-4-
(taxzolldin-3-carbonil}benzamida (en el cual el azufre de la tiazolidina se oxida a
§0,). MS (Q1) 480 (M)".

Ejemplo 88 2-cloro-N'-(4-cloro-3-(piridin-2-il)fenil}-N*-(1-metil-1H-
pirazol-5-l)terefialamida

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
liffenilcarbamoil)benzoico a 5-amino-1-metiipirazol por medio del procedimiento
G. El producto se purificd en HPLC de fase Inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-ilfenif)-N*-(1-metil-1H-pirazol-5-il)tereftalamida. MS (Q1) 468
(LU

Ejemplo 87 2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)}-N*-(isoxazol-5-
iljtereftalamida

4y
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Se acopld 50 mg de 4dcido 3J-cloro-4-(4-cloro-3-{piridin-2-
ifenilcarbamoil)benzoico a 5-aminolsoxazol por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa pam dar 2-cloro-N'-(4-cloro-3-
(piridin-2-Ifenl)-N*-(isoxazol-5-ll)tereftalamida. MS (Q1) 483 (M)*.

Ejemplo 88 2-cloro-N'-{4-cloro-3-{piridin-2-ffenif)-N"*-{4,5-dIhidrotiazol-
2-ifftereftalamida

Se acopld 50 mg de 4cido 3-cloro-4-{4-cloro-3-{piridin-2-
Nfenilcarbamoil)benzoico a 2-amino-4,5-dihidrotiazol por medio del
procedimiento G. El producto se purificd en HPLC de fase inversa para dar 2-
cloro-N'-(4-cloro-3-(piridin-2-il)fenil)-N*-{4,5-dihidrotiazol-2-ii)tereftalamida. MS
(Q1) 471 (M)*.

Ejemplo 89 2-cloro-N'-{4-cloro-3-{piridin-2-I)fenil)}-N*-{1H-imidazol-2-
INtereftalamida

Ay
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Se acopld 50 mg de éckdo 3-cloro-4-(4-cloro-3-{piridin-2-
ilfenlicarbamoil)benzolco a 2-aminoimidazol por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-l)fenil}-N*-(1H-imidazol-2-i}tereftalamida. MS (Q1) 452 (M)*.
Ejemplo 80 2-cloro-N'-{(4-cloro-3-{piridin-2-il)fenil)}-N*-{(4H-1,2 4-tdazol-

#iterefiaiamida Qb
ng

Se acopld S50 mg de 4&cido 3-cloro-4-{4-cloro-3-{piridin-2-
ifenilcarbamoil)benzoico a 4-amino-1,2,4-triazol por medio del procedimiento
G. El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-ifenti)-N*-(4H-1,2 4-triazol-4-litereftalamida. MS (Q1) 453
M)™.

Ejemplo 81 2-cloro-N'-{4-cloro-3-{(piridin-2-il)fenil}-N*-(tlazol-2-
iltereftalamida

4iq



@

151

Se wecopld S50 mg de 4acldo 3-cloro-4-{4-cloro-3-(piridin-2-
iffenlicarbamoil)benzoico a 2-aminotiazol por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-<(4-cloro-3-
(piridin-2-lifenil)-N*-(tiazol-2-il)tereftalamida. MS (Q1) 469 (M)".

EJemplo 82 2-cloro-N'-{4-cloro-3-{piridin-2-Ifeni)-N*-(1H-1,2,4-trazol-
S-iljtereftalamida

Se acopld 50 mg de dcido 3-cloro-4-(4-cloro-3-(piridin-2-
fenlicarbamoil)benzoico a 3-amino-1,2,4-tfriazol por medio del procedimiento
G. El producio se purificd en HPLC de fase Inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-il}fenil}-N*{(1H-1,2,4-trazol-5-)tereftalamida. MS (Q1) 453
(M)*.

Ejemplo 83 2-cloro-N-{4-cloro-3-(piridin-2-il)fenli)}-4-(tiazolidin-3-
carboniljbenzamida

AZ2o0
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Se acopld 50 mg de dcldo 3-cloro-4-{(4-cloro-3-{piridin-2-
i)fenlicarbamoll)benzoico a tiazolina por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa pam dar 2-cloro-N-(4-cloro-3-
(piridin-2-il)fenil)-4-(tiazolidin-3-carbonlil)benzamida. MS (Q1) 450 (M)*.

Ejemplo 84 2-cloro-N"-(4-cloro-3-(piridin-2-ll)fenH)-N*-(4,5-
dihldrooxazol-2-itereftalamida

g

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-(pirdin-2-
ilfenilcarbamoil)benzoico a 2-amino-4,5-dihidrooxazol por medio del
procedimiento G. El producto se purificd en HPLC de fase inversa para dar 2-
cloro-N'-{4-cloro-3-(plridin-2-il)fenil)-N*-(4,5-dlhidrooxazol-2-l)tereftalamida. MS
(Q1) 456 (M)".

Elemplo 85 2-cloro-N-(4-cloro-3-{piridin-2-l)fenil}-4-{1,4,5,6-
tetrahidropirimidin-1-carbonil)benzamida

421
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Se acopld 50 mg de écido 3-cloro-4-(4-cloro-3-(piridin-2-
iiifenlicarbamoil}benzoico a 1.4,56-tetrahidropirimidine por medio del
procedimiento G. El producto ss purificé en HPLC de fase inversa para dar 2-
cloro-N-(4-cloro-3-{piridin-2-li)fenil)}-4-(1,4,5,6-tetrahidropirimidin-1-
carboni)benzamida. MS (Q1) 454 (M)".

Ejemplo 88 2-cloro-N-{4-cloro-3-{piridin-2-l)fenil)}-4-(3-oxopiperazina-1-
carbonilbenzamida

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
ilyfenilcarbamoil)benzoico a 3-oxopiperazina por medio del procadimiento G. El
producto se purificd en HPLC de fase inversa para dar 2-cloro-N-(4-cloro-3-
(piridin-2-i)fenil)-4-(3-oxopiperazina-1-carboni)benzamida. MS (Q1) 470 (M)*.

EJemplo 97 2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)}-N*-
metoxitereftalamida

427
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Se acopld 75 mg de éckdo 3-cloro-4-{(4-cloro-3-(piridin-2-
ifeniicarbamoil)benzoico a clorhidrato de N-metilhidroxilamina por medio del

procedimiento G. El producto se purificé en HPLC de fase inversa para dar 2-
cloro-N'-{4-cloro-3-{piridin-2-)fenil}-N*-metoxitereftalamida. MS (Q1) 417 (M)*.

Ejemplo 88  2-cloro-N"-(4-cloro-3-(piridin-2-il)fenil)-N"-
hidroxitereftalamida

Se acopld 75 mg de dcido 3-cloro4-(4-cloro-3-{piridin-2-
iNfenilcarbamoil)benzoico a clorhidrato de hidroxilamina por medio del
procedimiento G. El producto se purificd en HPLC de fase Inversa para dar 2-
cloro-N'-{4-cloro-3-{piridin-2-l)fenil)-N*-hidroxitereftalamida. MS (Q1) 403 (M)*.

Ejemplo 88 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil}-4-(pirrolidin-1-
carbanlijbenzamida

423



155

Se acopld 75 mg de d&cido 3-cloro-4-(4-cloro-3-{piridin-2-
iNfeniicarbamoll)benzeilco a pimolidina por medio del procedimiento G. El
producto se purificd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-)fenil)-4-(pirrolidin-1-carbonil)benzamida. MS (Q1) 441 (M)*.

Ejemplo 100 N-{4-cloro-3-{piridin-2-il)fenil)-4-{etlisulfonlimetil)benzamida

Se redujo cloruro de etansulfonilo a stansulfinato de sodio de acuerdo
con el procedimisnto en J. Med. Chem. 1888, vol. 32, no. 11, p2438.
Bravemente, se agregd 2,5 ml de cloruro de etansulfonilo por goteo a una
solucion de 3,87 g de carbonato de sodio y 5,51 g de sulfato de sodio en 13 mL
de agua. Al completarse la reaccidn el agua se evapord y los sdlidos se
suspendieron en etanol y se calentd a 80° C durante 1 h antes de filirar los
sblidos. El filtrado luego se evapord para dar 2,5 gramos del etansulfinato de
sodio. 263 mg del etansulfinato de sodio se combind con 230 mg de (4-
bromoetillbenzoato de metilo an 2 mL de DMF y se calentd a 120 C durante 5
min en un reactor de microondas. La reaccitn luego se extrajo con acetato de
etilo y salmuera para dar 250 mg de 4-{etilsulfonlimetil)benzoatc de metilo

424
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luego de la evaporacion de la capa orgénica. Se hidrolizd 200 mg de 4-
{etlisulfoniimetilbanzoato de metilo por medio del procedimiento M para dar
119 mg de &cido 4-{etiisulfoniimetil)benzoico.

Se acopld 50 mg de acido 4-{etilsulfoniimetil)benzoico con 67mg de 4-
cloro-3-{piridin-2-Ijabllina por medio del procedimiento G. Este producto se
recristalizd a partir doe metanol para dar N-{4-cloro-3-(piridin-2-l)fenil)-4-
(etilsulfonimetiljbenzamida. MS (Q1) 415 (M)*.

EJemplo 101 N-{4-cloro-3-{piridin-21)fenii)-4-
(isoproplisulfoniimetil)benzamida

o
HN

°

,:L';-;

Se prepard N-{4-cloro-3-(piridin-2-l)fenil)-4-
(Isopropiisulfoniimetil)benzamida usando el mismo procedimiento que N-{4-
cloro-3-(piridin-2-I)fenil}-4-{etilsulfonlimeti)benzamida excepto que se sustituyd
cloruro de propan-2-sulfonllo por cloruro de etansulfonilo. El producto se
purificd en HPLC de fase Inversa para dar N-{(4-cloro-3-{(piridin-2-l)fenil}-4-

(lsoproplisulfoniimetillbenzamida. MS (Q1) 428 (M)".
Ejemplo 102 2-cloro-N'-{4-cloro-3-{piridin-2-il)feni}-N*-etiltereftalamida

VIR
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Se acopld 75 mg de 4cido 3-cloro-4-(4-cloro-3-{pirldin-2-
ifeniicarbamoll)benzoico a etilamina por medio del procedimiento G. El
producto se purificd en HPLC de fase Inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-ilYfenil}-N*-etiltereftalamida. MS (Q1) 415 (M)".

Ejemplo 103 (S)-2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)-N*-
((tsh'ahldrul'umn-z-ll)meﬁl)tarenalalda

Se acopld 75 mg de écido 3-cloro-4-{4-cloro-3{piridin-2-
ilffenikcarbamoil)benzoko a (S)-(+)Hetrahidrofuriamina por medio del
procedimiento G. El producto se purificé en HPLC de fase Inversa para dar (S)-
2-cloro-N"-(4-cloro-3-(piridin-2-il)fenil)-N*-{(tetrahidrofuran-2-
)metii)terefialamida. MS (Q1) 471 (M)*.

Ejemplo 104 2-cloro-N'"-{(4-cloro-3-(piridin-2-i)fenil)}-N*-(3-
metoxipropil)tereftalamida

Se ecopld 75 mg de écido 3-cloro-4{4-cloro-3-(pirdin-2-
fenficarbamoll)benzoico a 3-metoxipropilamina por medio del procadimiento

Al
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G. El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-
cloro-3-{piridin-2-if)fenil)-N*-(3-metoxipropiljtereftalamida. MS (Q1) 458 (M)".

Ejemplo 105 2-cloro-N"-(4-cloro-3-(piridin-2-il)fenil)}-N*~(3-
hidroxipropiijterefialamida

ha N

Se acopld 75 mg de #cido 3-cloro-4-(4-cloro-3-(piridin-2-
iHfeniicarbamoil}benzoico a 3-hidroxipropllamina por medio del procedimiento
G. El producto se purificd en HPLC de fase Inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-il)fenil}-N*-(3-hidroxipropil}tereftalamida. MS (Q1) 445 (M)".

Ejemplo 108 (S)-2-cloro-N'-(4-cloro-3-(piridin-2-il)fenil)-N*-{1-
hidroxipropan-2-iljtereftalamida

Se acopld 75 mg de éAclkdo 3-cloro-4-{4-cloro-3-{piridin-2-
iNfeniicarbamol}benzoico a (S)-2-amino-1-propanol por medio del
procadimiento G. El producto se purificd en HPLC de fasa Inversa para dar (S)-
2-cloro-N'-(4-cloro-3-{piridin-2-il)fenil)-N"*-{1-hidroxipropan-2-iijtereftalamida.
MS (Q1) 445 (M)".
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EJemplo 107 (S)-2-cloro-N'-(4-cloro-3-(piridin-2-l)fenil)-N*-(1-
metoxipropan-2-l)tereftalamida

I

Se acopld 75 mg de é&cido 3-cloro-4-(4-cloro-3-{piridin-2-
ilffenilcarbamoil)benzoico a (S)-1-metox-2-propllamina por medio del
procedimients G. El producto se purificéd en HPLC de fase inversa para dar (S)-
2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)-N*-{1-metoxipropan-2-il)tereftalamida.
MS (Q1) 459 (M)*.

Ejemplo 108 A*{3-(1H-imidazol-1-il)propll)-2-cloro-N'-{(4-cloro-3-{piridin-
2-iiifeni)tereftalamida

L

Ss acopld 75 mg de acikdo 3-cloro-4-(4-cloro-3-(piridin-2-
ifenficarbamoll)benzoico & 1-(3-aminopropil)imidazol por medio del
procedimiento G. El producto se purificd en HPLC de fase Inversa para dar N*-
(3-(1H-Imidazol-1-il)propil)-2-cloro-N'-{4-cloro-3-(piridin-2-il)fenll)tereftaiamida.
MS (Q1) 495 (M)*.

Ejemplo 109 N*-(2-{1H-imidazol-4-iletil}-2-cloro-N'-{4-cloro-3-(piridin-2-

A2y
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iifenil)terefialamida

X
Se acopld 75 mg de 4ckio 3-cloro-4-{4-cloro-3-{piridin-2-
INfenlicarbamolllbenzoico a histamina por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar N*-(2-{1H-imidazol-4-
Ieti)-2-cloro-N"-{4-cloro-3-{piridin-2-Il}fenli)tereftalamida. MS (Q1) 481 (M)*.
Ejemplo 110 2-clom-N'-(4-cIoplﬁdin-z-il)fenil)-Mmaﬁlteraﬂalamida

Se acopld 75 mg de dcido 3-cloro-4-(4-cloro-3-(piridin-2-
fenilcarbamoil)benzoico a clorhidrato de metllamina por medio del
procedimiente G. El producto as purificé en HPLC de fase Inversa para dar 2-
cloro-N'-(4-cloro-3-(piridin-2-il}fenil)-N*-metiltsreftalamida. MS (Q1) 401 (M)".

Ejempio 111 2-cloro-N"-(4-cloro-3-(piridin-2-il)fenil)-N* N*-
dietitereftalamida
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Se acopié 75 mg de dcido 3-cloro-4-{(4-cloro-3-{(piridin-2-
Ijfenlicarbamoil)benzolco a clorhidrato de dietlamina por medio del
procedimiento G. El producto se purificd en HPLC de fase Inversa para dar 2-
cloro-N"'{4-cloro-3-{piridin-2-fenil}-N*, N*-dletiltereftalamida. MS (Q1) 443 (M)*

Ejemplo 112 (S)-2-cloro-N1-{4-cloro-3-{piridin-2-li)fenil)}-N4-(2-

hidroxipropil)-terefialamida o

K

NH OH

Se acopldb 75 mg de A4cido 3-cloro-4-{(4-cloro-3-(piridin-2-
Mfenilcarbamoil)benzoico a (S)-1-amino-2-propancl por medio del
procedimiento G. El producto se purificé en HPLC de fase Inversa para dar (S)-
2-cloro-N1-{4-cloro-3-{piridin-2-il)fenil)}-N4-(2-hidroxipropil)tereftalamida. ~ MS
(Q1) 444 (M)".

EJemplo 113 2-cloro-N'"-{4-cloro-3-(piridin-2-il)fenil)-N*-(2-
metoxietiljtereftalamida

430
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Se acopld 75 mg de édcido 3-cloro-4-(4-cloro-3-{piridin-2-
ifeniicarbamoll)benzolco a 2-metoxietanamina por medio del procedimiento G.
El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-i)fenil)-N*-(2-metoxietil)tereftalamida. MS (Q1) 444 (M)".

Ejemplo 114 2-cloro-N'-(4-cloro-3-(piridin-2-il)fenit}-N*-{1-metiipiperidin-
4-Mtereftalamida

Se acopd 756 mg de dcido 3-cloro-4-(4-cloro-3-(piridin-2-
il)feniicarbamoll}benzoico a 4-amino-1-metilpiperidina por medio del
procedimiento G. El producto se purificd an HPLC de fase inversa para dar 2-
cloro-N'{4-cloro-3-(plridin-2-ll)fenll}-A*-(1-metilpiperidin-4-iijtereftalamida. MS
(Q1) 483 (M)".

Ejemplo 115 2-cloro-N"'{4-cloro-3-{piridin-2-|){fenil)-N*{3-
(dietilamino)propil}tereftalamida
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Se acopld 75 mg de dcldo 3I-cloro-4-(4-cloro-3-(piridin-2-
iffenlicarbamoll)benzoico a N,N-diefiipropilenediamina por medio del
procedimiento G. El producto se purificd en HPLC de fase inversa para dar 2-
cloro-N'-{4-cloro-3-{plridin-2-il)fenil)}-N*-{3-(dietilamino)propiljtersfialamida. MS
(Q1) 499 (M)".

Eiemplo 116 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*-(2-(pirrolidin-1-

)etifjtereftalamida

Se acopld 75 mg de &cido 3-cloro4-(4-cloro-3-(pirdin-2-
lfenlicarbamoil)benzolco a N-(2-aminoetipirolidina por medio del
procedimisnto G. El producto ss purificd en HPLC de fase Inversa para dar 2-
cloro-N'-{4-cloro-3-(piridin-2-ifeni-N*-{(2-(pirrolidin-1-)ettereftalamida. MS
(Q1) 483 (M)*.

Ejemplo 117 N'{4-cloro-3-{piridin-2-il)fenil}-N* N* 2-trimetiltereftalamida

A37
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eRv

En un tubo sellado, se disolvié 1,04 g de 2-bromoterefialato de dimetilo
on 4 mL de HMPA y se desgasificé con nitrdgeno antes de agregar 1,1 mL de
tetrametil estaflo y 0,077 g de tetrakistrifeniifosfenpaladio. Luego de sellar el
tubo, la reaccién se calentd a 85" C duranta 18 h. La reaccién luego se
particiont en etiléter y agua y se extrajo. Las capas orgénicas se lavaron con
hidréxido de amonio §%, HCI 1N, nuevamente con hidréxido de amonio 5%, y
finaimente con agua. La filtracién del solvente a travée de sulfato de sodio y
evaporacion dio 1,44 g de 2-metittereftalato de dimetile crudo. 210 mg de 2-
metiltersftalato de dimetilo se hidroltzdé por medio del procedimiento M para dar
écido 4-{metoxicarbonil)-3-metiibenzoico. Se reallzé cromatografia en gel de
sllice (gradienta 0% a 70% de EtOAc en Hexanos) para dar 115 mg de acido 4-
{metoxicarbonif}-3-metilbenzoico. Luego se acopld écido 4-{metoxicarbonil)-3-
metilbenzoico a clorhidrato de dimetilamina por medic del procedimiento G.
Luego se hidrolizd el 4-{dimetilcarbamoil)-2-metilbenzoato de metlio sin tratar
por medio del procedimiento M para dar 110 mg de acido 4-{dimetiicarbamoil)-
2-metibenzoico. Se acopldé 4-cloro-3-{(piridin-2-il)abilina a 110 mg de dcido 4-
(dimetilcarbamoll)-2-metilbenzoico por medio del procedimlento G para dar N'-
(4-cloro-3-{piridin-2-il)fenil-N*,A* 2-trimetittereftalamida. MS (Q1) 394 (M)".

EJempio 118 2-cloro-N'-{4-cloro-3-{piridin-2-il}fenil)-N*-propittereftalamida

43
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Se acopld 50 mg de écido 3-cloro-4-{4-cloro-3-{piridin-2-
ilfenlicarbamoil)benzolco a propilamina por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar 2-cloro-N'{4-cloro-3-
(pirdin-2-INfeni-N*-propliitereftalamida. MS (Q1) 430 (M)".

Ejemplo 119 2-cloro-A"-{4-cloro-3-{piridin-2-il)fenil)-N*{(2-
hidroxietiljtereftalamida

Se acopld 50 mg de dcikdo 3-cloro-4-{4-cloro-3-{piridin-2-
ilifenilcarbamoil)benzoico a propanolamina por medio del procedimiento G. El
producto se purificd en HPLC de fase Inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-il)fenll)}-N*<{2-hidroxdetil)tereftalamida. MS (Q1) 428 (M)*.

Ejemplo 120 2-cbro-N'-(piﬁdIn-2—iI)fenil)teraﬂahmida
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Se acopld 50 mg de dcldo 3-cloro-4-{4-cloro-3-(piridin-2-
ilffenlicarbamoil)benzoico a cloruro de amonio por medic dsl procadimiento G.
El producto se purificd en HPLC de fase inversa para dar 2-cloro-N'-{4-cloro-3-
(piridin-2-il)fenll)tereftalamida. MS (Q1) 386 (M)".

Ejemplo 121 N-{4-cloro-3-{piridin-2-il)fenil)-4{(1H-tetrazo!l-1-l}benzamida

ge

!

El procedimiento G se us6 para acoplar 4-cloro-3-(piridin-2-ll)abilina (50
mg) y dcldo 4-(1H-tetrazol-1-il)benzolco para dar N-{4-cloro-3-{piridin-2-il){fenil}-
4-(1H-tetrazol-1-l)benzamida. MS (Q1) 421,0 (M)*.

Elemplo 122 2-cloro-N-{4-cloro-3-{piridin-2-li)feni)-4-(4-etilpiperazina-1-
carbonil)benzamida

a

Se wacopld 50 mg de 4dckio 3-cloro-4-(4-cloro-3-(pirdin-2-
ifffenilcarbamoil)benzoico a 1-atliplperazina por medio del procedimiento G. El
producto se purificd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-I)fenil)-4-{4-etiiplperazina-1-carboniljbenzamida. MS (Q1) 483 (M)".

EJempio 123 2-cloro-N-(4-cloro-3-{(piridin-2-ll)fenli}-4-(piperazina-1-
carbonil)benzamida

435
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Sa  acopld 50 mg dcido  3-cloro-4{4-cloro-3-(piridin-2-
ifeniicarbamoil)benzoico a Boc-piperazina por medio del procedimiento G. La
cape orgénica ae evaporé a sequedad y se tratd con TFA. 1 h después el TFA
se elimind y el producto sin tratar se purificd en HPLC de fase inversa para dar
2-cloro-AN-(4-cloro-3-(piridin-2-i)fenil)-4-(piperazina-1-carboni)benzamida. MS
(Q1) 455 (M)*.

Ejempio 124 2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)}-N*(2,2,2-
trifluorcetil)tersftalamida

Se acopld 75 mg de &cikdo 3-cloro-4-{4-cioro-3-{piridin-2-
ilfenilcarbamoil)benzcico a 2,2 2-triflucroetilamina por medio del procedimiento
G. El producto se purlficé en HPLC de fase inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-il)fenil)}-N*-(2,2,2-triflucroetil)tereftalamida. MS (Q1) 489 (M)".

Ejemplo 125 8-(2-(1H-imidazol-5-l)etliamino)-N~{4-cloro-3-(piridin-2-
feniNnicotinamida

436
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El procedimiento F s realizd usando AN-{4-cloro-3-{piridin-2-il}fenil)-8-
cloro-3-carboxamida {50 mg) y 100 mg de histamina en butanol (0,5 mL). La
mezcla de reaccién ain tratar se purlficd por HPLC de fase inversa para dar 6-
(2-(1H-imidazol-5-Il)etilamino)-N-{4-cloro-3-{piridin-2-l)feni)nicotinamida. = MS
(Q1) 419 (M)".

Ejemplo 126 6-(4-acetilpiperazin-1-il)-N-{4-cloro-3-(piridin-2-
IeniDnicotinamida

El procedimiento F se reallxd ueando N-{4-cloro-3-{piridin-2-fenil)-6-
cloro-3-carboxamida (50 mg) y _0.12 mL de acetiiplperazina en butanoi {0,5 mL).
La mezcla de reaccion sin tratar as purificd por HPLC de fase inversa para dar
6-(4-acetiipiperazin-1-if)-N-{4-cloro-3-{piridin-2-il)fenil}nicotinamida. MS (Q1)
438 (M)*.

Ejemplo 127 6-(3-(1H-Imidazol-1-)propilamino)-N-(4-cloro-3-{(piridin-2-
Nfeninicotinamida

A3
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S

E! procedimiento F se realizd usando N-(4-cloro-3-(piridin-2-i)fenil)-6-
cloro-3-carboxamida (50 mg) y 125 mg de 1-(3-aminopropll)imidazol en butanol
{0.,5 mL). La mazcla de reaccién sin tratar se purificd por HPLC de fase inversa
para dar 6-(3-(1H-imidazol-1-i)propllamino)-N-{4-cloro-3-{piridin-2-
infenil)nicotinamida. MS (Q1) 433 (M)".

Ejemplo 128 N-{4-cloro-3-{piridin-2-il}fenil}-8-(3-(2-oxoplmolidin-1-
propllamino)nicotinamida

g

El procedimiento F se realizé usando N-{4-cloro-3-(piridin-2-il)fenil)-8-
cloro-3-carboxamida (50 mg) y 0,42 mL da 1-(3-aminopropil)-2-pirrolidinona en
butanol {0,5 mL). La mezcla de reaccién sin tratar se purificd por HPLC de fase
inversa para dar N-(4-cloro-3-(piridin-2-il)}fenil)-6-{3-(2-oxopirrolldin-1-
INpropilamino)nicotinamida. MS (Q1) 450 (M)*.

Ejemplo 128 N-{4-cloro-3-{piridin-2-)fenil)-8-(3-
morfolinopropilamino)nicotinamida

433’
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El procedimiento F se realizdé usando N-{(4-cloro-3-(piridin-2-l)feni!)-8-
cloro-3-carboxamida (50 mg) y 0,14 mik de N-(3-aminopropl)morfolina en
butanol (0,5 mL). La mezcla de reaccién gin tratar se purificd por HPLC de fase
inversa para dar N-{4-cloro-3-(piridin-2-l)fenil)-8-(3-
morfolinopropilamino)nicotinamida. MS (Q1) 452 (M)*.

Ejemplo 130 N-{(4-cloro-3-(piridin-2-iNfenil)benzo|d][1,2,3]ladiazol-5-
carboxamida

Se acopld 50 mg de 4-cloro-3-(piridin-2-ijabilina a écido benzo-1,2,3-
tiadiazol-5-carboxllico por madio del procedimiento G. El producto sin tratar se
purtficd por HPLC de fmse inversa para dar N-{4-cloro-3-{piridin-2-
iifenil)benzo[d][1,2,3]tiadiazol-5-carbaxamida. MS (Q1) 387 (M)*.

Ejemplo 131 2-cloro-N"-(4-cloro-3-{piridin-2-il)fenil}-N*{(1S,2R)-2-
hidroxi-2,3-dihidro-1 H-inden-1-il}tereftalamida

A£37
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"Se acopld 60 mg de dcido 3-cloro-4-{4-cloro-3-(piridin-2-
iffenilcarbamoil}benzoico a (1S,2R)-1-amino-2,3-dlhidro-1H-nden-2-0l por
medio del procedimiento G. El producto sin tratar se purificd en HPLC de fase
inversa para dar 2-cloro-N'-{4-cloro-3-(piridin-2-)feni))-N*<{(1S,2R)-2-hidrox-
2,3-dihidro-1H-inden-1-lijtereftalamida. MS (Q1) 518,2 (M)"*.

Ejemplo 132 2-cloro-N'-{4-cloro-3-{piridin-2-ilyfenil)}-N*-((1R,25)-2-
hidroxi-2,3-dihidro-1H-inden-1-i)tereftalamida

Se acopd 80 mg de 4cido 3-cloro-4-{4-cloro-3-{piridin-2-
ilffenilcarbamoil)benzolico a (1R,2S)-1-amino-2,3-dihidro-1H-inden-2-0! por
medio del procedimiento G. El producto sin tratar se purlficé en HPLC de fase
inversa para dar 2-cloro-N"-{4-cloro-3-(piridin-2-)}feni-A*-{(1R,2S)-2-hidrox-
2,3dlhidro-1H-inden-1-il)tereftalamida. MS (Q1) 518,2 (M)".

Ejemplo 133 N*-bencil-2-cloro-N'-{4-cloro-3-{piridin-2-if)fenil)-N*-(2-
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hidroxietil)-tereftalamida

Se acopld 40 mg de 4cido 3-cloro-4-(4-cloro-3-(piridin-2-
Ifenilcarbamoll)benzolco a 2-{bencliaminc)etanocl por medio del procedimiento
G. El producto sin tratar se purificd en HPLC de fase Inversa para dar N*-
bencil-2-cloro-N'-{(4-cloro-3-(piridin-2-il)fenil)-N*-(2-hidroxietil)tereftalamida. MS
(Q1) 520 (M)".

Ejempio 134 2-cloro-N'"-{4-cloro-3-{piridin-2-ifenil)-A*-metil-N*~{piridin-2-

iimetil)tereftalamida

0

Se acopldé 40 mg de écido 3-cloro-4-{4-cloro-3-{piridin-2-
lteniicarbamoil)benzolco a N-meti-1-(piridin-2-Iimetanamina por medio del
procedimiento G. El producto ein tratar se purificd en HPLC de fase inversa
para dar 2-cloro-N'"-(4-cloro-3-(piridin-2-ilfenil)-N*-metil-N*-(piridin-2-
iimetil)tereftalamida. MS (Q1) 491 (M)*.

Ejemplo 135 N*-bencll-2-cloro-N'-(4-cloro-3-{piridin-2-il)fenil)-N"-
metiitereftalamida

A4/
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Se acopld 40 mg de 4cido 3-cloro-4-{4-cloro-3-{piridin-2-
iNfeniicarbamoll)benzolco a A-metll-1-feniimetanamina por medic del
procedimiento G. E! producto sin tratar se puri-ﬁoé en HPLC de fase inversa
para dar A*-bencil-2-cloro-N'-{4-cloro-3-(piridin-2-fenil)-A*-metiltereftalamida.
MS (Q1) 480,1 (M)*.

Ejemplo 138 N*-{(2-aminobencil}-2-cloro-N'-{4-cloro-3-{piridin-2-
iffeniltereftalamida

Se acopid 60 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
lfenilcarbamoll)benzoico a AN'-fenlletan-1,2-diamina por medio del
procedimiento G. El producto sin tratar se purificd en HPLC de fase inversa
para dar N*-(2-aminobencil)-2-cloro-N'-{(4-cloro-3-{piridin-2-if)fenil){tereftalamida.
MS (Q1) 491 (M)".

Ejemplo 137 N*-bencll-2-cloro-N'-{(4-cloro-3-{piridin-2-
ifffenlijtereftalamida

442
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Se acopid 60 mg de dcido 3-cloro-4-{4-cloro-3{piridin-2-
ilffenilcarbamoil)benzolco a bencilamina por medio del procedimiento G. El
producto sin trater se purificd en HPLC de fase inversa para dar N*-bencil-2-
cloro-N'"-(4-cloro-3-{piridin-2-i}fenil{tereftalamida. MS (Q1) 476 (M)".

Elemplo 138 (R)-2-cloro-N'-(4-cloro-3-(plridin-2-il)fenil)-N*<{2-hidroxi-1-
feniletil)tereftalamida

Se agcopld 60 mg de Ackdo 3-cloro4-{4-cloro-3-{pirdin-2-
iffenilcarbamoilbenzoico a (R)-2-amino-2-feniletanol por medio del
procedimiento G. E! producto sin tratar se purificd en HPLC de fase inversa
para dar (R)-2-cloro-N'-{4-cloro-3-{piridin-2-l)fenil)-N*-(2-hidrcxd-1-
feniletiljtersftalamida. MS (Q1) 508 (M)".

Ejemplo 139 N-{4-cloro-3-{piridin-2-il}fenll)-8-(4-metil-1,4-dlazepan-1-
iDnicotinamida

443
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Se hizo reacclonar 50 mg de 8-cloro-N-{4-cloro-3-{piridin-2-*

il)fenil)nicotinamida con 1-metil-1,4-diazepan por medio del procedimiento F. La
reaccidn se evapord a sequedad y se purificd en HPLC de fase Inversa para
dar A-{4-cloro-3-(plridin-2-il)fenil)-8-{4-metil-1,4-dlazepan-1-ll)nicotinamida. MS
(Q1) 422 (M)".

Ejemplo 140 N-{4-cloro-3-{piridin-2-il)fenil)-6-(1,4-diazepan-1-
ilnicotinamida

Se hzo reaccionar 50 mg de 86-cloro-N-{4-cloro-3-(plridin-2-
iNfenll)nicotinamida con 1,4-diazepan por medio del procedimiento F. La
reacclén se evaport a sequedad y se purificd en HPLC de fase Inversa para
dar N-(4-cloro-3-(piridin-2-il)fenli}-&-(1,4-diazepan-1-l)nicotinamida. MS (Q1)
408 (M)*.

Ejemplo 141 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*{2-
(fenilamino)etil)tereftalamida

444
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Se acopld 62 mg de dcldo 3-cloro4{4-cloro-3-(piridin-2-
iifeniicarbamoll)benzoico a N'-feniletan-1,2-dlamina por medio del
procedimlento G. El producto sin tratar se purificd en HPLC de fase inversa
para dar 2-cioro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*-(2-
(fenilamino)etiltereftalamida. MS (Q1) 505,1 (M)".

Ejemplo 142 (S)-2-cloro-N'-{4-cloro-3-(piridin-2-ifenil)-N*-(2-hidroxi-1-
fenilatiNtereftalamida

Se acopldé 62 mg de dcido 3-cloro-4-{4-cloro-3-(pirldin-2-
ifenlicarbamoll)benzoico a (S)-2-amino-2-feniletanol por medio del
procadimiento G. El producto sin tratar se purificd en HPLC de fase Inversa
para der (S)-2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*-(2-hidrox-1-
fenlietil)tereftalamida. MS (Q1) 508 (M)"*.

Ejemplo 143 2-cloro-N'-(4-cloro-3-{piridin-2-iffenil)-N*(1-
feniletil)tereftalamida

445
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0
Se acopld 62 mg de d&cko 3-cloro4-{4-cloro-3-{piridin-2-
ifenlicarbamoll)banzoico a 1-fenlletanamina por medio del procedimiento G. El
producto sin tratar se purificd en HPLC de fase Inversa para dar 2-cloro-N'-(4-
cloro-3-{piridin-2-il)fenil)}-N"*-(1-feniletiljtereftalamida. MS (Q1) 480,1 (M)".
Ejempio 144 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*-(4-
(moﬁlsulfonil)beneil)—temftalamidg

Se acopld 62 mg de 4cido 3-cloro-4{4-cloro-3-{piridin-2-
ilYfeniicarbamoii}benzoico a (4-(metilsulfonil)feni)metanamina por medio del
procedimiento G. El producto sin tratar se purificd en HPLC de fase inversa
para dar 2-cloro-N'-(4-cloro-3-(piridin-2-il)fenl)}-N*-(4-
(metilsulfonil)bencil)tereftalamida. MS (Q1) 554 (M)*.

Ejemplo 145 N~{3-cloro-4-{4-cloro-3-(piridin-2-
INfenlicarbamoll)bencll)picolinamida

on
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Se acopld 75 mg de 4-cloro-3-{pifdin-2-l)abilina a &cido 4-((fer-
butoxicarbonllamino)metil)-2-clorobanzoico por medio del procedimiento G para
dar 3-cloro-4-{4-cloro-3-(piridin-2-il)fenilcarbamoil)bencilcarbamato de ter-butilo.
3-cloro-4-(4-cloro-3-(piridin-2-il)fenilcarbamoibencilcarbamaio da ferhutilo se
fratd subsiguisntements con HCI 4N en Dioxano para eliminar el grupo Boc
protector y formar Ia sal de HCl de 4-(aminometil)-2-cloro-N-{4-cloro-3-{piridin-

2-i)fenil)benzamida. 54 mg de Ia sal de HCI| cruda de 4-(aminometil)-2-cloro-N-

(4-cloro-3-{piridin-2l)fenil)benzamida se acoplé a écldo picolinico por medio
del procadimiento G. El producto sin tratar se purificd por HPLC de fasa Inversa
para dar N-(3-cloro-4-(4-cloro-3-{plridin-2l)feniicarbamoil)bencil)picolinamida.
MS (Q1) 477,3 (M)".

Ejemplo 148 N-{4-(4-cloro-3-(piridin-2-
iiffenlicarbamoilbencifpicolinamida

g

Se acopld 75 mg de 4-cloro-3-{piridin-2-ljabilina a décido 4-{(fer-
butoxicarbonliamino)metil)benzolco por medio del procedimiento G para dar 4-
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(4-cloro-3-{piridin-2-ifenilcarbamcil)bencilcarbamato de terbutilo. 4-(4-cloro-3-
(piridin-2-ilfenilcarbamoil)bencilcarbamato de  ferbutic se  tratd
subsigulentemente con HCI 4N en Dioxano para eliminar el grupo Boc protector
y formar la sal de HClI de 4-{aminometil)-N-{4-cloro-3-{piridin-2-
fenil)benzamida. 50 mg de la sal de HCI cruda de 4-(aminomedil)-N-(4-cloro-3-
(piridin-2-il)fenl)benzamida se acopld a #acldo picolinico por medio del
procedimiento G. El producto sin tratar se purificd por HPLC de fase inversa
para dar N-{4-(4-cloro-3-{piridin-2-il)fenilcarbamoil)bencil)picolinamida. MS (Q1)
443,3 (M)".
Ejemplo 147 N°~{4-cloro-3-(piridin-2-l)fenll)-N*-isoproplipiridin-2,5-

dicarboxamida
cl

a3

Se acopld 250 mg de 4cido 5{metoxicarbonll)picolinico a isopropliamina
por medio del procedimiento G. 6-{lsoproplicarbamoil)nicotinato de metilo sin
tratar se hidrolzd por medio del procedimiento M para dar 227 mg de écido 6-
(isopropiicarbamoil)nicotinico. 60 mg de 4-cloro-3-(piridin-2-il)abliina se acopld
a acido 6-{isoproplicarbamoil)nicotinico por medio del procedimiento G. El
producto sin tratar se purificd por HPLC de fase Inversa para dar N°~{4-cloro-3-
(piridin-2-i)fenll)}-N*-isoproplipiridin-2,5-dicarboxamida. MS (Q1) 395,1 (M)*.

Elempio 148 AP-ter-butil-N*-{4-cloro-3-(piridin-2-il)fenil)piridin-2,5-
dicarboxamida
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Se acopld 250 myg de acido S-{metoxicarbonil)picolinico a fer-butilamina
por medio del procedimiento G. 8-(fer-butiicarbamoil)nicotinato de metilo sin
tratar se hidrolizd por medio del procedimiento M para dar 250 mg de dcido 6-
({ter-butiicarbamoil)nicotinico. 80 mg de 4-cloro-3-{piridin-2-l)abilina se acopld a
écido 8-(fer-butilcarbamoilnicotinico por medio del procedimiento G. El
producto sin tratar se purificd por HPLC de fase Inversa para dar N*-ter-buti-N’-
(4-cloro-3-{(piridin-2-il)fenll)piridin-2,5-dicarboxamida. MS (Q1) 400 (M)".

Ejemplo 148 N°~{4-cloro-3-{piridin-2-il)fenil)-N-{piridin-2-iimeti})piridin-
2,5-dicarboxamida

Se ecopld 250 mg de acido S-{metoxdcarbonifpicolinico a pirdin-2-
fimetanamina por medio deol procedmlento G. 6-{pirdin-2-
iimetilcarbamoi)nicotinato de metilo sin tratar se hidrolizd por medio del
procedmiento M para dar 250 mg de 4cido G-{pirdin-2-
Iimetilcarbamoil)nicotinico. 60 mg de 4-cloro-3-(piridin-2-l)abilina se acoplé a
dcido 8-(piridin-2-iimetilcarbamoil)nicotinico por medio del procedimiento G. El
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producto sin tratar se purificé por HPLC de fase Inversa para dar A*<(4-cloro-3-

(piridin-2-il)fenll)-N?-{piridin-2-imetif)piridin-2,5-dicarboxamida. MS (Q1) 444,1
(M)".

Ejemplo 150 A-bencll-N°*<{4-cloro-3-{piridin-2-il)fenil)piridin-2,5-
dicarboxamida

Se acopld 250 mg de acido S-(metoxicarbonil)picolinico a bencllamina
por medio del procedimiento G. 6-{benciicarbamolfnicotinato de metilo sin
tratar se hidrollzd por medio del procedimiento M para dar 300 mg de acido 6-
(bencilicarbamol)nicotinico. 60 mg de 4-cloro-3-{piridin-2-iNabilina se acoplé a
écido 8-(bencilcarbamoil)nicotinico por medio del procedimiento G. El producto
gin tratar se purificé por HPLC de fase inversa para dar A®-bencil-N®-(4-cloro-3-
(piridin-2-)feniNplridin-2,5-dicarboxamida. MS (Q1) 443,1 (M)*.

Ejemplo 151 N°-{4-cloro-3-(piridin-2-if)fenil)-N*<{6-metoxipiridin-3-
pirdin-2,5-dicarboxamida Qb

H

Q

4yo
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Se acopld 250 mg de 4cido S5{metoxicarbonil)picolinico a 6-
metoxipiridin-3-amina por medio del procedimiento G. 8-(8-metoxipiridin-3-
ilcarbamoil)nicotinatc de metilo ein tratar se hidolzé por medio del
procedimiento M para dar 198 mg de dcido 6-(G-metoxpirdin-3-
ilcarbamoil)nicotinico. 60 mg de 4-cloro-3-{piridin-2-labllina se acopld a acido
8-(6-metoxipiridin-3-icarbamoll)nicotinico por medio del procedimiento G. El
producto sin tratar se recristalizé para dar N°4-cloro-3-(piridin-2-ll)fenil)-N?-(8-
metoxiplridin-3-l)piridin-2,5-dicarboxamida pura. MS (Q1) 460 (M)*.

Ejemplo 152 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)}-N*-((8-metilpiridin-2-
ilmetil)-tereftalamida

Se agregd 2,5 mL de Diisopropilazodicarboxiiato en 1,5mL de THF por
goteo a una solucion de 250 mg de (6-metlipiridin-2dimetancl, 2,8g de
Trifenilfosfina y 1,6 g de Iscindolin-1,3-dlona en THF anhidro a temperatura
ambiente. La reaccién se agitd por 2 horas y se monitored por TLC. El
completarse, el solvente se concentrd, el material sin tratar se extrajo en agua y
cloroformo 3 veces y se secd sobre Sulfato de megneslo. El material sin tratar
sa purificd mediante ISCO Combi-Flash para dar 2-((8-metlipiridin-2-
Hmetilisoindolin-1,3-dlona. 350 mg de 2-{(6-metiipiridin-2-il)metil)isoindolin-1,3-
diona se tratd con 440 pl. de monohidrato de hidrazina en EtOH y se sometid a
reflujo por varias horas para dar (8-metilpiridin-2-il)metanamina. La (8-

47l
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metlipiridin-2-l)metanamina cruda se evapord y se acopld directamente a 50mg
de &cido 3-cloro-4-(4-cloro-3-{piridin-2-if)fenlicarbamoll)benzoico por medio del
procedimienio G. El producto sin tratar 8s purificd en HPLC de fase inversa
para dar 2-cloro-N'-{4-cloro-3-{piridin-2-ll)fenll)-N*-((8-metilpiridin-2-
Hmetitereftalamida. MS (Q1) 481,1 (M)*.

Elemplo 153 N-{4-cloro-3-(piridin-2-il)fenil)-4-((2-
hidroxipropiisulfonil)metil)benzamida

Se hizo reacclonar 1 g de 4-(bromometi)benzoato de metllo con 1-
mercaptopropan-2-ol por medio del procedimiento Q. 1 g de 4-{(2-
hidroxipropittio)mstil)benzoato de metlio se oxidé con 2g de MCPBA en DCM a
=78°C para formar 4-{(2-hidroxipropilsulfoni)metijbenzoato de metilo: crudo. La
reaccidn se evapord y 88 purificd mediants ISCO Combl-Flash para dar 567 mg
de 4{(2-hidroxiproplisuifoni)metilbenzoato de metilo puro el cual
subsiguientements se hidrolizé por medio del procedimiento M para dar 328 mg
de 4cido 4-((2-hidroxipropiisulfonif)metil)benzoico. 50 mg de 4-cloro-3-(piridin-2-
ifabilina se acoplé a dcido 4-{(2-hidroxiproplisulfonil)metiljbenzoico por medio
del procedimiento G. El producto sin tratar 88 purificé en HPLC de fase inversa
para dar N-{4-cloro-3-{piridin-2-i)fenil)-4-{(2-
hidroxipropilsulfonil)metil)benzamida. MS (Q1) 445,3 (M)*.

Ejemplo 154 (R)-2-cloro-N"-(4-cloro-3-{piridin-2-Il)fenil)-N*-(2-



hidroxipropiijtereftalamida

Se acopldé 100 mg de 4cdo 3-cloro-4-(4-cloro-3-{piridin-2-
ilffenilcarbamoil)benzolico a (R)-2-amino-2-fenlietanol por medio del
procadimiento G. El producto sin tratar se purificd en HPLC de fase Inversa
para dar (R)-2-cloro-N'{4-cloro-3-{piridin-2-il)fenil)}-N*-(2-
hidroxipropil)tereftalamida. MS (Q1) 444,3 (M)".

Elemplo 155 N-{4-cloro-3-{pirldin-2-il}fenil)}-4-((2-
(dlmaﬂlamlno)etllaull'onil)melil)mida

Se acopld 500 mg de dcido 4-cloro-3-{piridin-2dl)abilina a 4-
(bromometil)benzoico por medic del procedimiento E. 170 mg de 4
(bromometil)}-N-(4-cloro-3-(piridin-2-il)fenil)benzamida se hizo reaccionar con
clorhidrato de 2-{dimetilamino)etantiol por medio del procedimiento Q. 140mg
de  N-{4-cloro-3-{piridin-2-)fenli)}-4~{(2-{(dimetiiamino)etiltio)metil)benzamida
cruda se hixzo reaccionar con Oxona por medio del procedimiento R. El
producto sin tratar ee purificd por HPLC de fase inversa para dar N{4-cloro-3-
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(piridin-2-)fenil)-4-((2-{dimetilamino)etiisulfoni)meti)benzamida. MS {Q1) 458,3
)",

Elemplo 158 2-cloro-N"-{4-cloro-3-{piridin-2-ifenil)-N*~(8-metoxipiridin-3-
iHterefialamida

Se acopdb 50 mg de &cido 3-cloro-4-{4-cloro-3-{piridin-2-
iffenilcarbamoillbenzoico a 6G-metoxpirldin-3-amina por medio del
procedimiento G. El producto sin tratar ee purlficd en HPLC de fase inversa
para dar 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-A*-{8-metoxipiridin-3-
itereftalamida. MS (Q1) 463 (M)*.

Ejemplo 157 N*-(6-aminopiridin-3-)-2-cloro-N"-(4-cloro-3-(piridin-2-
ilifenil)-tereftalamida

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
iffenilcarbamoil)benzoico a plridin-2,5-diamina por medio del procedimiento G.
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E! producto sin tratar se purificd en HPLC de fase inversa para dar N*{6-
aminoplridin-3-l)-2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)tereftalamida. MS (Q1)
478 (M)*.

Ejemplo 158 2-cloro-N'-{4-cloro-3-{piridin-2-ll)fenil)-N*~{8-cloropiridin-3-
lijtereftalamida

Se acopld 50 mg de écido 3-cloro-4-(4-cloro-3-(piridin-2-
iNfenlicarbamoil)benzcico a 6-cloropiridin-3-amina por medio del procedimiento
G. El producto sin tratar se purificé en HPLC de fase inversa para dar 2-cloro-
N'-(4-cloro-3-(piridin-2-fenll)}-A*-{8-cloropiridin-3-itereftalamida. MS (Q1) 497
()

Ejemplo 159 2-cloro-N'-{4-cloro-3-{piridin-2-il)fenil)-N*-(piridin-2-
terefialamida

Se acopld 50 mg de 4&cido 3-cloro-4-(4-cloro-3-{piridin-2-
ilffenilcarbamoll)benzcico a piridin-2-amina por medio del procedimiento G. El

457
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producto sin tratar se purificd en HPLC de fase inversa para dar 2-cloro-N"-(4-
cloro-3-{piridin-2-ifenit)-N*-{piridin-2-lljtereftalamida. MS (Q1) 463 (M)*.

Ejemplo 180 2-cloro-N'-{4-cloro-3-{piridin-2-ifenil)}-N*-{piperidin-4-
iimatiljtereftalamida

Se acopld 50 mg de 4#cido 3-cloro-4-(4-cloro-3{piridin-2-
IDfenlicarbamoll}benzoico @ piperdin-4-imetanamina por medio del
procaedimiento G. El producto sin tratar se purificd en HPLC de fase Inveraa
para dar 2-cloro-N'-{4-cloro-3-(piridin-2-il)fenil)-A*-{piperidin-4-
limetil)tereftalamida. MS (Q1) 483 (M)".

EJemplo 161 2-cloro-N'-(4-cloro-3-(piridin-2-il)fenil)-N*-(1,3-dImetil-1+-
pirazol-5-i)tereftalamida

Se acopld 50 mg de dcido 3-cloro-4-{4-cloro-3-{piridin-2-
iifeniicarbamoil)benzoico a 1,3-dimetl-1H-pirazol-5-amina por medio del
procaedimiento G. El producto sin tratar se purificd en HPLC de fase inversa
para dar 2-cloro-N'-(4-cloro-3-{piridin-2-il)fenif)-N"-(1,3-dimetll-1 H-pirazol-5-



ilftereftalamida, MS (Q1) 480 (M)*.
Ejemplo162 2-cloro-N'-(4-cloro-3-(piridin-2-Il)fenil)-N*-(2-
(metilsulfonil)etil)-tereftalamida

Se acopld 50 mg de dacldo 3-cloro-4-{4-cloro-3-(piridin-2-
Mfeniicarbamolllbenzoico a 2-(metisulfonil)etanamina por medio del
procadimliento G. El producto sin tratar se purificd en HPLC de fase inversa
pama dar 2-cloro-N'-(4-cloro-3-(piridin-2-il)fenil)}-N*-(2-
(metilsulfonil)etitereftalamida. MS (Q1) 492 (M)".

Ejemplo 183 2-cloro-N'-(4-cloro-3-(piridin-2-il}fenil)-N*-

o
"5'_

Se acopldé 50 mg de dcido 3-cloro-4-(4-cloro-3-(piridin-2-
liifeniicarbamoil)benzoico a Isopropilamina por medio del procedimiento G. El
producto sin tratar se purificd en HPLC de fase inversa para dar 2-cloro-N'{(4-
cloro-3-(piridin-2-Ifenil)}-A-sopropiiterefialamida. MS (Q1) 428 (M)*.

Ejemplo 164 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil)-4-(N-(2-

b



metoxietiimetil-sutfonamido)benzamida
cl

Se agregd a 5 g de 2-cloro-4-nitrobenzoato de metllo en 100 mL de
EtOH 20 g de cloruro de estafio () en porciones. La reaccién se calentd a 55°C
y se monitored por TLC hasta completarse. El solvents se concentrd y la
extraccién se realizd en acetato de etllc y agua con TEA para reducir las
emulgiones. La capa organica se sec sobre sulfato de magneslo, se filtrd y se
concentrd para dar 3,0 g de 4-amino-2-clorobenzoato de metilo. 1 g de 4-
amino-2-clorobenzoato de metilo se enfri® a 0'C en DCM con 485 L de
Piridina antes de agregar cloruro de Metancsulfonlio por goteo. La reacclon se
dejd subir la temperatura hasta la temperatura ambiente y agitar durante la
noche. El solvents se concentrd y el material ain tratar se disolvié en acetato de
etiic y se extrajo con soluclén saturada de bicarbonato y luego salmuera. El
material sin tratar se sacd sobre suffato de magnasio, se fittrd y se concentrd
para dar 1,54 g de 2-cloro-4-{matilsulfonamido)benzoato de metllo. Se
agregaron 107 pL de 1-bromo-2-metoxetano y 558 mg de carbonato de cesio a
150 mg de 2-cloro-4-(metilsulfonamido)benzoato de metilo en DMF y se agité a
temperatura ambiente durants 18 horas. La mezcla de reaccion se exirajo en
acetato de etllo dos veces con blcarbonato saturado y una vez con salmuera,
se secd sobre sulfato de magnasio, se filir y se concentrd para dar 2-cloro-4-
(N<{2-metoxietimetiisulfonamido)benzoato de metilo. 182 mg de 2-cloro-4-(N-

4573
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(2-metoxietil)metilsulfonamido)benzoato de metilo se hidrolizd por medio del
procedimiento M para dar 160 mg de 4&cido 2-cloro-4-(N-{2-
metoxietiimetiisulfonamido)benzoico crudo. 85 mg de 4-cloro-3-{piridin-2-
il)abilina se acopld a dcido 2-cloro-4-(N-{2-metoxietimetilsulfonamido)benzoico
por madio del procedimiento G. El producto sin tratar se purificd por HPLC de
fass inversa pama dar 2-cloro-N-{4-cloro-3-(piridin-2-il}fenil}-4-(N-{2-
metoxietilmetilsulfonamido)benzamida. MS (Q1) 464 (M)*.
Elemplo 165 4-(N-(2-{1H-pirrol-1-ll)eti)metiisulfonamido)-2-cloro-N-(4-

cloro-3-{pliridin-2-ifenil)benzamida

Se agregaron 200 uL de 1-(2-bromoetil}-1H-pimol y 556 mg de
Carbonato de cesio a 150 mg de 2-cloro-4-(metilsulfonamide)benzoato de
metilo en DMF y se agitd a temperatura amblente durante 16 horas. La mezcla
de reaccién se extrajo en acetato de etilo dos veces con bicarbonato saturado y
una vez con salmuera, se secd scbre Sulfato de magnesio, se filtrd y se
concentrd para dar 4-{N-{2-{1H-pirrol-1-i)etil)metilsulfonamido)-2-clorobenzoato
de metlo. 230 mg de 4<(N-{2<{1H-plrrol-1-lljetil)metilsulfonamido)-2-
clorobenzoato de metio se hidrolizé por meadio del procedimiento M para dar
221 mg de &cido 4-(N-(2-(1H-pimol-1l)etil)metilsulfonamido)-2-clorobenzoico
crudo.

Se acopld 84 mg de 4-cloro-3-{piridin-2-il)abilina a acido 4-(N-(2-(1H-

AT
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pirmol-1ljeti)metilsufonamido)-2-clorobenzoico por medio del procedimiento G.
El producto sin tratar se purificd por HPLC de fase Inversa para dar 4-(N-(2-
(1H-pimol-14i)eti)metisulfonamido)-2-cloro-N-(4-cloro-3-(piridin-2-
ifeniljbenzamida. MS (Q1) 520 (M)".

Ejemplo 166 2-cloro-N-{4-cloro-3-{piridin-2-li)fenil)-4-(N-
lsobutiimetiisutfonamido)-benzamida

Se agregaron 175 L de 1-yodo-2-metilpropano y 740 mg de carbonato
de cesio a 200 mg de 2-cloro-4-{metilsulfonamido)benzoato de metilo en 2 mL
de DMF y se agitd en e microondas a 140°C durante 30 minutos. La mezcia de
reaccién se extrajo en acetato de etllo dos veces con agua, se secé sobre
sulfato de magnesio, se filtrd, se concantrd y se purificd en 1ISCO Combl-Flash
para dar 2-cloro-4-(N-iscbutiimetilsulfonamido)benzoato de metllo. 120 mg de
2-cloro-4-(N-isobutilmetilsulfonamido)benzoato de metilo se hidrolizd por medio
del procedimiento M parma dar 110 mg de dcido 2-cloro-4{(N-
Isobutimetilsulfonamido)benzolco crudo. 75 mg de 4-cloro-3-(piridin-2-iljabliina
se acopld a dcido 2-cloro-4-{N-lsobutimetilsulfonamido)benzoico por medio del
procedimiento G. El producto sin tratar se purificd por HPLC de fase Inversa
para dar 2-cloro-N-{4-cloro-3-(piridin-2-I)fenil}-4-{N-
isobutlimetiisulfonamido)benzamida. MS (Q1) 492 (M)".

Ejemplo 167 2-cloro-N-{4-cloro-3-(piridin-2-lI)fenil)-4-{N-(2-
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morfolinoetiimetli-sutfonamido)benzamida

Se agregaron 1,2 g de 4-(2-cloroeti)morfolina y 2,5 g de Carbonato de
caslo a 334 mg de 2-cloro-4-{metiisulfonamido)benzoato de metilc en 7 mL de
DMF y se agltd en el microondas a 150°C durants 30 minutos. La mezcla de
reaccion se extrajo en acetato de etiio dos veces con agua, se secd sobre
Sulfato de magnesio, sa fitnd, se concentrd para dar 2-cloro-4-(N-(2-
morfolinoetil)metilsutfonamido)benzoato de metilo crudo. 478 mg de 2-cloro-4-
(N-(2-morfolincetil)metilsulfonamido)benzoato de metilo se hidrolizd por medio
del procadimiento M y sa purificd por HPLC de fase Inverea para dar 480 mg de
écido 2-doro-4-(N-(2-morfoIlnéetil)metiIsuﬂonamido)benzolco crudo. 100 mg de
4-cloro-3-(piridin-2)ablina se acopd & dcido 2-cloro4-{N-(2-
morfolinostil)metilsulfonamido)banzoico por medio del procedimiento G. El
producto sin tratar se purificd por HPLC de fase inversa para dar 2-cloro-N-{4-
cloro-3-(piridin-2-Mfenil)}-4-(N-(2-morfolinocetil)metilsulfonamido)benzamida. MS
(Q1) 549 (M)*.

Ejemplo 188 A-{4-clorc-3-{piridin-2-()fenil)-2-metil-4-
(metilsulfoniimetil)benzamida

4ol
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Se hidrolizd 410 mg de 2-metiltereftalato de dimetilo por medio del
procaedimiento M y se purificé mediante 1SCO Combi-Flash para dar écido 4-
{metoxicarboni)-3-metilbenzolco. 255 mg de d&cido 4-(metoxicarbonil)-3-
metilbenzolco se enfrid a O°C en 2 mL de THF antes de agregarse una
solucion de 2,86 mL de compiejo BHy-THF 1M en THF por goteo. El bafio de
hielo subsigulentemente se retind y la reaccion se agltd a tomperatura ambients
hasta que la reaccion se detuvo a ~50% de completarse por TLC. La reaccién
se reenfrié a 0°C y se agregaron otros 2,6 mL de BHy-THF por goteo antes de
retirar el bafioc de hislo. Al completarse, la reaccién se reenfrid a 0°C y se
detuvo con HCI 3N por goleo. La capa acuosa se exirajo 2 veces con acetato
de efiio y 'a capa orgénica luego se exirajo una vez con solucién de
bicarbonato y saimuera, se secd sobre sulfato de magnesio, se filtrd y se
concentrd para dar 4-(hidroximetil)-2-metilbenzoato de metilo. 220 mg de 4-
(hidroximetil)-2-metlibenzoato de metilo se enfrié a 0°C en 5 mL de DCM antes
de agregar 260 mg de Trifenilfosfina y 385 mg de NBS. La reacclén se
concentrd y directaments se purificd mediante ISCO Combl-Flash para dar 4-
{bromometil}-2-metilbenzoato de metlio puro. 255 mg de 4-(bromometil)-2-
metilbenzoato de metilo se hizo reacclonar por medic del procedimiento O para
dar 2-meti-4-{metiisulfoniimeti)benzoato de metlio. 250 mg de 2-meti-4-
(metiisulfoniimeti)benzoato de metlio luego se hidrolizd al calentar a 45°C
durante 1 hora por medioc de! procedimiento M para dar dcido 2-metil-4-
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{metilsulfoniimetil)benzoico. 202 mg de 4-cloro-3-{piridin-2-l)abliina se acopld a
acido 2-metil-4-{metilsulfonimetillbenzoico por medio del procedimiento G. El
preducto sin tratar &a purificd por HPLC de fase inversa pama dar N-{4-cloro-3-
{piridin-2-if)fenil)-2-metil-4-(metilsulfoniimetibenzamida. MS (Q1) 415 (M)".
Ejemplo 168 2-cloro-N-{4-cloro-3-(piridin-2-l)fenil)}-4-(N-metlimetil-

e
o

Se agregaron 78 pL de yodometano y 447 mg de carbonato de ceslo a
300 mg de 2-cloro-4-(metilsulfonamido)benzoato de metllo en 3 mL de DMF y
8o agitd a temperatura amblente durante 168 horas. La mezcia de reaccién se
exirajo en acetato de etlio dos veces con bicarbonato saturado y una vez con
salmuera, se sect sobre sulfato de magnesio, se filtrd y sa concentrd para dar
2-cloro-4-(N-metiimetilsulfonamido)benzoato de metilo crudo. 285 mg de 2-
cloro-4-{N-metiimetiisulfonamido}benzoato de metilo se hidrolizé por medio del
procedimiento M para dar 249 mg dea acido 2-cloro-4-{N-
metilmetlisulfonamido)benzoico.

Se acopld 100 mg de 4-cloro-3-{piridin-2-il)abilina a 4cido 2-cloro-4-(N-
metiimetilsulfonamido)benzoico por medio del procedimiento G. El producto sin
tratar se purificé por HPLC de fase inversa para dar 2-cloro-N-(4-cloro-3-
(plridin-2-iN)fenil}-4-(N-metilmetilsulfonamido)benzamida. MS (Q1) 450 (M)".

Ejemplo 170 N-(4-cloro-3-{piridin-2-il)fenil}-4-{(2-oxoplperazin-1-
imetil)benzamida

4¢3



195

'Q

Se hizo reaccionar 500 mg de 4-({bromometil}benzoato da metiio con 480
mg de 3-oxopipemazina-1-carboxilato de fer-butilo y 1 g de carbonato da cesio
en 8 mL de DMF a 45°C. Al completarse, la reaccidn ss extrajo en acetato de
etilo 2 veces bicarbonato saturado, se sectd sobre sulfato de magnesio, se filtrd
y 89 concenind para dar 4-(4-{metoxicarbonil)bencil)-3-oxopiperazina-1-
carboxiato de fer-butlio. Se hidrolizaron 813 mg de 4-{4-(metoxicarbonil)bencil)-
J-oxopiperazina-1-carboxilato de fer-butilo por medio del procadimiento M para
dar acido 4-((4-(ter-butcxicarbonil)-2-oxopiperazin-1-l)meti}benzoico. 200 mg
de 4-cloro-3<{piridin-2-Nabllina se acoplé a acido 4-{{4-{ler-butoxicarbonil)-2-
oxopiperazin-1-ll)metil)benzoico por medio del procedimiento G. El producto sin
tratar se extrajo dos veces con bicarbonato saturado en acetato de etilo, se
sech sobre sulfato de magnesio, se filtrd y se concentrd para dar 4-{4-{4-cloro-
3{piridin-2-l)feniicarbamoil)bencil)-3-oxopiperazina-1-carboxilato de ferbutilo
crudo. Subsigulentemente se agregé HCl 4N a 4-{4-{4-cloro-3-{pirdin-2-
iNfenilcarbamoll)bencll)-3-oxopiperazina-1-carboxilato de ferbutiio sin trater y
se concentrd para dar la sal de HCI de N-(4-cloro-3-{piridin-2-il)fenil)-4-{(2-
oxoplperazin-1-IPmetil}benzamida. La reaccion se purificd por HPLC de fase
inversa para dar N-{4-cloro-3-(piridin-2-ll)fenil-4-{(2-oxopiperazin-1-
ilmetil)benzamida pura. MS (Q1) 421,3 (M)".

Ejemplo 171 N-{4-clorc-3-{piridin-2-il)fenil)-4-{(4-metil-2-oxopiperazin-1-
i)metil)benzamida

464



Se agregd 55 mg de Paraformaldehido y 185 mg de Triacetoxiborhidruro
de sodio en 1 mL de 2% AcOH en DMF a 200 mg de la sal de HCI de N-(4-
cloro-3-{piridin-2-if)fenil)}-4-{(2-oxopiperazin-1-imeti)benzamida. Luego de
completarse, la reaccidn se extrajo una vez con bicarbonato y salmuera en
Acetato de etlio, se secd sobre Sulfato de magnesio, ss concantré y se purificd
por HPLC de fase inversa para dar N-{4-cloro-3-(piridin-2-il)fenil)-4-{(4-metil-2-
oxopliperazin-1-l)metillbenzamida pura. MS (Q1) 435,3 (M)".

Ejemplo 172 2-cloro-N-{4-cloro-3-(piridin-2-il)fenil}-4-((4,5-dihidro-1H-
imidazol-2-ilamino)metil)benzamida

Se hizo reacclonar 100 mg de la sal de HCI cruda de 4-(aminometil)-2-
cloro-N-{4-cloro-3-{piridin-2il)fenil}benzamida con 72 mg de 1-{4,5-dihidro-1H-
imidazol-2-11)-3,5-dimetil-1H-pirazol y 100 pL de DIPEA en 500 pL de DMF en el
microondas a 150°C durante 5 minutos. El producto sin tratar se concentrd a
sequedad y 88 purificd por HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-
(piridin-2-il)fenil)-4-({4,5-dIhidro-1 H-imidazol-2-lamino)metil)benzamida. MS
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(Q1) 440 (V)"
Ejemplo 173 N-{4-cloro-3-(piridin-2-l)fenil)-4-((4,5-dihidro-1H-imidazol-2-
llamino)metil)benzamida

Se hizo reaccionar 100 mg de la sal de HCl cruda de 4-(aminometil)-N-
{4-cloro-3-{piridin-2-il)feni)benzamida con 80 mg de 1-(4,5-dihidro-1H-imidazol-
2-i1)-3,5-dimetll-1H-pirazol ¥ 110 pyL de DIPEA en 1 mL de DMF en el
microondas a 150°C durante 5 minutos. El producto sin tratar se concentrd a
sequedad y se purificd por HPLC de fase inversa para dar N~{4-cloro-3-(piridin-
2-l)fenil}-4-((4,5-dihidro-1H-imidazol-2-llamino)metil)benzamida. MS (Q1) 408
()",

Ejemplo 174 N-{4-cloro-3-{piridin-2-il)fenil)-4-{(piridin-2-
lsutfoni)meti)benzamida

Se hizo reaccionar 500 mg de 4-(bromometilbenzoato de metlio con
piridin-2-tiol por medio del procedimiento Q. 280 mg de 4-{(piridin-2-
[itio)metibenzoato de metilo se hizo reacclonar por medio del procedimiento R

466



para dar 4-((piridin-2-ilsulfonilimetil)benzoato de metilo. 275 mg de 4-{(piridin-2-
lisulfonil)metil)benzoato de metilo se hidrolizd por medio del procedimiento M
para dar dcido 4-({piridin-2-isulfonil)metil}benzolco. 75 mg de 4-cloro-3-(piridin-
2-l)abilina se acopld a Acido 4-{(piridin-2-isulfoni)meti)benzoico por medio del
procedimiento G. E! producto sin tratar se purificé por HPLC de fase inversa
para dar N-{4-cloro-3-{piridin-2-Mfenil)-4-{(piridin-2-ilsulfoniimetil)benzamida
pura. MS (Q1) 464,1 (M)*.
Ejemple 175 N-(4-cloro-3-(piridin-2-!)fenil)-4-(N-

metiimetilsulfonamido)benzamida

ko

Se enfrid 500 mg de 4-{metilamino)benzoato de metilo a 0°C en DCM
con 270 yL de Plridina antes de agregar 260 ul de cloruro de Metansulfoniio se
agregd por goteo. La reaccibn se dejé subir la temperatura hasta la
temperatura ambiente y agitar durante la noche. El solvente se concentré y el
material sin tratar se disolvié en acetato de etlio y se extrajo con una solucién
0.1N de NaOH dos veces. El material sin fratar se secd scbre Sulfato de
magneslio, 88 filtrd y se concantrd para dar 4{N-
metimetilsufonamido)benzoatc de metlo. 688 mg de 4 (N
metilmetilsulfonamido)benzoato de metlico se hidrollzd por medio del
procedimiento M para dar écido 4-{N-metiimetiisulfonamido)benzoico. 100 mg
de 4-cloro-3-(piridin-24l)abllina se acopld a décido 4-(N-
metimetiisulfonamido)benzolco por medio del procedimianto G. El producto sin

o
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tratar se purificé por HPLC de fase Inversa para dar N-(4-cloro-3-{piridin-2-
ilfenil}-4-(N-metilmetiisulfonamido)benzamida pura. MS (Q1) 416,3 (M)".

Ejemplo 178 2-bromo-N-{4-cloro-3-{piridin-2-il)fenil)-4-
(metilsulfoniimetil)benzamida

s

Se bromd 12 g de écido 2-bromo-4-metibenzoico por medio del
procedimiento N. 100 mg de 4-cloro-3-{piridin-2-ll)abllina se acoplé a 160 mg de
écldo 2-bromo-4-(bromometiljbenzoico por medio del procedimiento E. 213 mg
de 2-bromo-4-(bromometil}-N-(4-cloro-3-(piridin-2-fenillbenzamida se hizo
reaccionar por medio del procedimiento O para dar 2-bromo-N-(4-cloro-3-
(piridin-2-il)fenil)-4-(metilsulfoniimetil)benzamida la cual se purificé por HPLC de
fase invarsa para dar 2-bromo-N-(4-cloro-3-(piridin-2-i)fenil)-4-
(metilsulfoniimetibenzamida pura. MS (Q1) 481,2 (M)".

Elemplo 177 4-((4H-1,2,4-triazol-3-isulfinil)metil)-N-{4-cloro-3-(piridin-2-

e ot
&

HN;N
Se hizo reacclonar 500 mg de 4-(bromometil)benzoato de metilo con 4H-

def
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1,2,4-friazol-3-tiol por medio dsl procedimiento Q. 542 mg de 4-{(4H-1,2,4-
triezol-3-itio)metil)benzoato de metilo subsigulentements ee hizo reaccionar por
medio del procedimiento R para dar una mezcla aproximadaments 1.8 de 4-
((4H-1,2,4-triazol-3-lisulfinilmeti)benzoato de metilo y 4-{(4H-1,2 4-triazol-3-
lisulfonii)metil)benzoato de metilo. La mezcla de 487 mg se hidrolizé por medio
del procedimiento M para dar 4cido 4-{(4H-1,2,4-trlazol-3-
lsulfinmeti)benzolco y acido 4-((4H-1,2,4-triazol-3-ilsulfonilmetibenzoico.
107 mg de la mezcia de acido 4-{(4H-1,2,4-triazol-3-Isulfini)metilbenzoico y
acido 4-{(4H-1,2 4-riazol-3-lisulfonil)meti)benzoico se acopld a 75 mg de 4-
cloro-3-{piridin-2-l)abllina por medio del procedimiento G. La mezcia se separd
en HPLC de fase inversa para dar 4-((4H-1,2 4-trlazol-3-lisulfinimetil)-N-{4-
cloro-3-(piridin-2-ifenil)benzamida. MS (Q1) 438,1 (M)".

Ejemplo 178 4-((4H-1,2,4-triazol-3-lisutfonil)metil}-N-(4-cloro-3-(piridin-2-
ifeni)benzamida

Se acopld 107 mg de una mezcla de écido 4-((4H-1,2 4-triazol-3-
llsulfinimetilbenzoico y écido 4-{(4H-1,2 4-riazol-3-Hisulfonilmetibenzoico a
75 mg de 4-cloro-3-(piridin-2-l)abllina por medio del procedimiento G. La
mezcla se separd en HPLC de fase inversa para dar 4-{((4H-1,2 4-triazol-3-
ilsulfonil)metil)}-N-{4-cloro-3-{piridin-2-il)fenillbenzamida. MS (Q1) 454,3 (M)".

Ejemplo 179 N-(4-cloro-3-{piridin-2-l)fenil)-4-((4-metil-4/4-1,2,4-triazol-3-
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lisulfinil)-metil)benzamida

ol

L

o]

Se hizo reaccionar 500 mg de 4-(bromometil)benzoato de metilo con 4-
maeti-4H-1,2 4-triarol-3-tiol por medio del procedimiento Q. 804 mp de 4-((4-
metli-4H-1,2 4-triazol-3-litio)metil)benzoato de metilo subsiguientemente se hizo
reaccionar por medio del procedimiento R parm dar una mezcla
aproximadamente 1:8 de 4-({(4-metll-4H-1,2 4-friazol-3-ilsulfinilmetil)benzoato
de metilo y 4-{(4-metil-4H-1,2,4-triazol-3-llsulfoni)meti)benzoato de metilo. La
mezcla de 740 mg se hidrolizd por medio del procedimiento M para dar édcido 4-
{{(4-metil-4H-1,2 4-triazol-3-lIsulfiniimeti)benzoico y dcido 4-((4-metil-4+-1,2,4-
triazol-3-lisulfoniimetilbenzoico. 114 mg de la mezcla de écldo 4-((4-meti-4H-
1,2, 4-trlazol-3-lisulfini)meti)benzoico y #écido 4-{(4-meti-4H-1,2,4-triaxol-3-
ilsulfonil)metilbenzolico se acoplé a 75 mg de 4-cloro-3-(piridin-2-il)abliina por
medio del procedimiento G. La mezcla se sapard en HPLC de fass inversa para
dar N-(4-cloro-3-{piridin-2-ijfenil}-4-((4-meti-4H-1,2,4-triazol-3-
ilsulfinil)metilbenzamida. MS (Q1) 452,3 (M)".

Ejemplo 180 N-{4-cloro-3-{piridin-2-ll)fenil)-4-{(4-meti-4H-1,2 4-triazol-3-
ilsulfonil}-metiibenzamida
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Se acoplé 114 mg de la mezcla de &cido 4-((4-metil-4H-1,2,4-triazol-3-
lisutfinilmetil)benzoico Yy &cido 4-{(4-meti-4H-1,2 4-triezol-3-
Illulfonll)matll)belﬁoico a 75 mg de 4-cloro-3-{piridin-2-l)abilina por medio del
procedimiento G. La mezcia se sepand en HPLC de fase Inversa para dar N-(4-
cloro-3-{(piridin-2-il)fenil)-4-{{(4-metl-4H-1,2 4-triazol-3-ilsulfonl)metil)benzamida.
MS (Q1) 468,1 (M)".

Ejemplo 181 N-(4-cloro-3-{piridin-2-i)fenil)}-3-
{metilsulfoniimetil)benzamida

300 mg de 3-(bromometil)benzoato de metilo se hizo reacclonar por
medio del procedimiento O para dar 3-(metiisulfoniimetilbenzoato de metilo.
230 mg de 3{metilsulfoniimetil)benzoato de metilo se hizo reaccionar por
medio del procedimiento M para dar dcido 3(maetilsulfoniimeti)benzoico.

75 mg de 4-cloro-3-{piridin-2-abilina se acopld & 4cido 3-
(metilsulfoniimetil)benzoico por medio del procedimlento G. El producto sin
tratar se purificd por HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-
ifeni)-3{metilsulfoniimetibenzamida pura. MS (Q1) 401 (M)".
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Ejemplo 182 N-{4-cloro-3-{(piridin-2-il)fenil)-2-metoxi-4-
{metilsulfonlimetilbsnzamida

Se bromd 800 mg de écldo 2-metoxi-4-metilbenzoico por medio del
procedimiento N para dar écldo 4-(bromometil)-2-metoxibenzoico. 100 mg de 4-
cloro-3-{piridin-2-ijabilina se acopié a 132 mg de &cido 4-(bromometil)-2-
metoxibenzoico por medio del procedimiento E. 211 mg de 4-(bromomaetil}-N-
(4-cloro-3-(piridin-2-i)fenil}-2-metoxibenzamida se hizo reacclonar por medio
del procedimiento O y se purificé por HPLC de fase inversa para dar N-{4-cloro-
3-{piridin-2-)fenil}-2-metoxi-4-(metiisulfoniimetilbenzamida pura. MS (Q1) 431
M)".

Elemplo 183 N-{4-cloro-3-{piridin-2-ll)}fenil}-4-(1-
(metilsulfonii)etil)benzamida

Se acopld 75 mg de 4-cloro-3-(piridin-2-)abllina a 83 mg de acido 4(1-
bromoetil)benzoico por medio del procedimisnto E. 153 mg de 4-(1-bromoetil)-
N-{4-cloro-3-(piridin-2-l)fenil)benzamida se hizo reaccionar por medio del
procedimiento O y se purificd por HPLC de fase Inversa para dar N-(4-cloro-3-

42



(piridin-2-ifeni)-4-(1-{metilsulfonietil)benzamida pura. MS (Q1) 415,3 (M)*.
Ejemplo 184 4-{4-cloro-3-(piridin-2-l)fenilcarbamoil)bencil(metil)fosfinato

de etilo

I

Se hizo reaccionar 90 mg de 4-{bromometil)}-N-{4-cloro-3-{piridin-2-
ilffeniibenzamida con 45 pL de melilfosfonito de dietilo en el microondas a
120°C durante 5 minutos. La reaccién es evapord a sequedad y se purificd por
HPLC de fase inversa para dar 4-{4-cloro-3-{piridin-2-
Ifeniicarbamoll)bencii{metil)fosfinato de etlio puro. MS (Q1) 429 (M)".

Ejemplo 185 N-{4-cloro-3-{5-(hidroximetil)piridin-2-)fenil)-4-(metiisulfonil-
metil)benzamida

Se hizo reaccionar 75 mL de bromuro de (5-metilpiridin-2-l)zinc(il) con 4
g de 1-cloro-2-jodo-4-nitrobencenc por medio del procedimiento B. A 835 mg
de 2-(2-cloro-5-nitrofeni)-5-metilpiridina en 5 mL de dcido sulfurico se agregd
lentamente 2,25 g de dxido de cromo (lll) y la reaccion se agitd por varias horas
a temperatura amblente hasta completarse. Se agregé agua helada para diluir
la reaccion y ia capa acucsa se axirajo 3 veces con Acetato de etlio. Las capas
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orgénicas se combinaron, se secd sobre Sulfato de magnesio, se fiitrd y se
concentrd para dar dcido 8-{2-cloro-5-nitrofenilnicotinico. 704 mg de &cido 6-
(2-cloro-5-nitrofenif)nicotinico se esterificé con 3,1 mL de HCI 4N en Dioxano en
20 mL ds MeOH. La reaccién se concentrd y se sometid a trabajo basico, se
sacd sobre Sulfato de magnesio, se filtrd y se concentrd para dar 6-(2-cloro-5-
nitrofenil)nicotinato de metlio. 681 mg de B8-(2-cloro-S-nitrofenil)nicotinato de
metilo se tratd con 2,1 g de Cloruro de estafio () y 1 mL de HCl en 25 mL de
EtOH. Al completarse, EtOH se concentrd y la reaccién se extrajo con acetato
de etllo y agua con TEA para disminuir las emuisiones. La capa orgdnica se
secd sobre Sulfato de magneslo, se filind y se concentrd para dar 8-(5-amino-2-
clorofenil)nicotinato de metio crudo. 286 mg de 6-(5-amino-2-
clorofenil)nicotinato de metilo se acoplé a 266 mg de dcido 4-
(metilsulfoniimeti)benzoico por medio del procedimiento G. A 518 mg de 8-(2-
cloro-5-{4-(metilsulfoniimetil)benzamido)fenll)nicotinato de metlio a 0°C en 20
mL de EtOH se agregd lentaments 840 mg de Borhidruro de sodlo. La reaccién
subsiguientements se reflujé por 1 hora hasta completarse, se fragu6 con agua
y 86 extrajo con Acetato de etlio. La capa organica se secd sobre Sulfato de
magnesio, se filtrd, sa concentrd y se purificd por HPLC de fase inversa para
dar N-{4-cloro-3-{5-(hidroximetil)piridin-2-il)fenil}-4-{metilsulfonlimeti)benzamida
pura. MS (Q1) 431,1 (M)".
Ejemplo 188 8-(2-cloro-5-(2-metil-8-

(trifluorometi)nicotinamido)fenii}nicotinato



Se tratd 200 mg de 6-(5-amino-2-clorofenil)nicotinato de metilo con 255
ML de cloruro de 2-metil-8-{triflucrometil)nicotinoilo por medio del procedimiento
D y se purificd por HPLC de fase inversa para dar 6-(2-cloro-5-(2-metil-8-
(triflucrometil)nicotinamido)fenilnicotinato puro. MS (Q1) 450 (M)".

Ejemplo 187 N-{4-cloro-3-(5-{hidroximetil)piridin-2-il)fenil)-2-metil-&-
(trifilucrometil)nicotinamida

A 110 mg de 8-(2-cloro-5{(2-metl}-8-
(triflucrometil)nicotinamido)enilnicotinato de metilc a 0°C en 5 mL de EtOH se
agregd lentamente 148 mg de Borhidruro de sodio. La reaccién
subsiguientemente se reflujd por 1 hora hasta completarse, se fragud con agua
y se exiralo con Acetato de etilo. La capa orgénica se secd sobre Sulfato de
magnesio, se filtrd, se concentrd y se purificd por HPLC de fase inversa para
dar N-{4-cloro-3-(5-(hidroximetil)piridin-2-il)fenil)-2-metil-&-
(tiflucrometil)nicotinamida puro. MS (Q1) 422,1 (M)".

Ejempilo 188 N-{4-cloro-3{5-(metilcarbamoll)piridin-2i)fenil}-2-metil-8-
(triflucrometil)nicotinamida
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Se hidrolizd 120 mg de 6-(2-cloro-5-(2-metil-6-
{trifluorometii)nicotinamido)fenilnicotinato por medio del procedimiento M. 112
mg de #cido 6-(2-cloro-5-(2-metil-8-{trifluorometil)nicotinamido)feninicotinico
se acopld a Clorhidrato de metilamina por medio del procedimiento G y se
puificd por HPLC de fase Inversa pamma dar N-{4-cloro-3-{5-
(metilcarbamoil)piridin-2-ll}fenil)-2-metil-8-{triflucrometil)nicotinamida pura. MS
(Q1) 440 (M)".

Ejemplo 188 2-cloro-N-(4-cloro-3-(piridin-2-iljfenil)-4-((2,2,2-

' trifluoroetilamino)metilbenzamida.

A 24,9 g de dcido 2-cloro-4-{metoxicarbonilbanzolco y 2 mL de Acido
sulfdrico en 350 mL de DCM se agregd gas Isobutileno a —78°C hasta que el
solvents se saturt y se destapd en forma segura. Se dejd estar varios dias a
temperatura ambiente y se reenfrid a —78°C antes de relirar la tapa. Se
concentrd el solvente, se extrajo con acetato de etlio y bicarbonato, se secd
con guffato de magnesio, ss filird y se concentré para dar 31,4 g de 2-
clorotereftalato de 1-fer-butiio 4-metlio. 3,35 g de 2-clorotereftalato de 1-fter-
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butilo 4-metilo ss hidrolizé por medio del procedimiento M. 2,5 g de dcido 4-{ter-
butoxicarbonil)}-3-clorobanzoico se enfrid a O°C en 25 mL de THF antes de
agregar una solucién de 16,5 mL de compiejo BH;-THF 1M en THF por goteo.
El bafic de hielo subsiguientasmente ae refind y la reaccion se agitd a
temperatura amblents hasta que la reaccidn se detuvo a ~50% de completarse
por TLC. La reacclén se reenfrié a 0'C y se agregaron otros 18,5 ml de BHax-
THF por goteo antes de retirar el bafio de hislo. Al completaree, la reaccidn se
reenfrid a 0°C y se fragué con HCI 3N por goteo. La capa acuosa 88 axtrajo dos
veces con acetato de etlio y la capa orgdnica luego se exirajo una vez con
solucién de bicarbonato y salmuera, se secod sobre Sulfaio de magnesio, se
filtré y se concentrd para dar 2-cloro-4-(hidroximetillbenzoato de fer-butiio. 564
mg de 2-cloro-4-(hidroximetil)benzoato de fer-butiio se enfrié a 0°C en 5 mL de
DCM antes de agregar 685 mg de Trifenilfosfina y 417 mg de NBS. La reaccion
se concentrd y ss purificé directamente mediante ISCO Combi-Fiash para dar
2-cloro-4-(hidroximetil)benzoato de ferbutilo puro. 147 mg de 4-(bromometil)-2-
clorobenzoato de ter-butilo se hizo reaccionar con 2,2,2-trifluoroetanamina en
DMSO por medio del procedimiento P. 141 mg de 2-cloro-4-({2,2,2-
trifluoroetilamino)metibenzoato de fer-butilo se tratdé con HCl 4N en Dioxano a
45°C vy concentrd para dar dcko 2-cloro-4-{(2,2,2-
trifiuoroetiiamino)metillbenzoico. 50 mg de 4-cloro-3<{piridin-2dl)abillna se
acoplé a 75 mg de #écido 2-cloro-4-{((2,2 2-trifiuoroetiiamino)metil)benzoico por
medio del procedimiento G. El producto sin tratar se purificd por HPLC de fase
Inversa para dar 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil)-4-{(2,2,2-
trifluoroetiamino)meti)benzamida pura. MS (Q1) 454,8 (M)".
Ejemplo 180 2-cloro-N-(4-cloro-3-(piridin-2-il)fenil)-4-

A7¥



(metiisulfoniimeti)benzamida
ke

Se hizo reaccionar 3,01 g de 4-{(bromometil)-2-clorobenzoato da fer
butio por medio del procedimiento O pama dar 2-cloro-4-
(metilsulfoniimeti)benzoato de ferbutio. 12 g de 2<cloro4-
(metlisulfoniimetil)benzoato de fer-butlio se tratd con 10 mL de HCI 4N en
Dioxano a 45°C y se concenird al completarse para dar écido 2-cloro-4-
(metiisulfonimeti)benzoico crudo. 775 mg de 4-cloro-3-(piridin-2-lljabilina se
acopld a 1 g de Ackdo 2-cloro-4-(metiisulfonlimetii)benzoico por medio del
procadimiento G. El producto sin tratar se purificé por HPLC de fase Inversa
para dar 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil}-4-(metilsulfoniimetil)benzamida
pura. MS (Q1) 435 (M)".

EJemplo 191 N-{4-cloro-3-(piridin-2-il)fenil)-8-
(metlisulfonamido)nicotinamida

Se hizo reaccionar 100 mg de B-cloro-N-{4-cloro-3-{piridin-2-
iNfeniNnicotinamida con metanosulfonamida y 108 pL de 2-fer-Butilimino-2-
dietlilamino-1,3-dimetil-parhidro-1,3,2-diarafosforina por maedio del

413
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procedimiento F. La mezcla de reaccién sin tratar se concentrd a sequedad y
se purificd por HPLC de fase inversa para dar A-{4-cloro-3-(piridin-2-l)fenil}-8-
(metlisulfonamido)nicotinamida pura. MS (Q1) 403 (M)*.

Elemplo 182 4-((1H-1,2,4-triazol-1-il)mietil)-N-{4-cloro-3-(piridin-2-
iffenil)benzamida

Se a8copld 88 mg de 4-{(bromomestil}-N-(4-cloro-3-(piridin-2-
fenijbenzamida a 45 mg de 1H-1,2,4-triazol por medio del procedimiento P.
La reaccién se evapord a sequedad y se purificd por HPLC de fase Inversa
para dar 4-{(1H-1,2,4-triazol-1-l)metil}-N-(4-cloro-3-(piridin-2-l)fenillbenzamida.
MS (Q1) 390 (M)*.

Elemplo 183 4-((1H-1,2,3-iriazol-1-l)metil)-N-{4-cloro-3-{piridin-2-

il)fenil)benzamida

Se acopld 88 mg de 4-(bromometl)-N-{4-cloro-3-{pliridin-2-
ifenillbenzamida a 40 yL de 1H-1,2,3-triazol por medio del procadimiento P.
La reaccién ee evapord a sequedad y se purificd por HPLC de fase inversa
para dar 4-{{1H-1,2,3-triazol-1-I)metil-N-{4-cloro-3-(piridin-2-lfeni)benzamida.

419
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MS (Q1) 380,1 (M)".
Ejempilo 184 N-(4-cloro-3-(piridin-2-il)fenil)}-4-{(3,5-dimetil-1H-pirazol-1-
ihmetil)benzamida

Se acopld 70 mg de 4-{(bromometil}-N-{4-cloro-3-(piridin-2-
iffenilbenzamida a 50 mg de 3,5dimeti-1H-pimzol por medio del
procedimiento P. La reaccién se evapord a sequedad y se purificé por HPLC de
fase Inversa para dar N-(4-cloro-3-(piridin-2-li)fenil}-4-{(3,5-dimetil-1H-pirazol-1-
inmetilbenzamida. MS (Q1) 417,3 (M)*.

Ejemplo 185 4-{(1H-pirazol-1-il)metil}-N-{4-cloro-3-{piridin-2-
ilffenil)benzamida

Se acopld 70 mg de 4<{bromometil)-N-{4-cloro-3-{piridin-2-
fenl)benzamida a 36 mg de 1H-pirazol por medio del procedimiento P. La
reaccién se evapord a sequedad y se purificd por HPLC de fase inversa para
dar 4-{(1H-pirazol-1-l)metl)-N-{4-cloro-3-{piridin-2-il)feni)benzamida. MS (Q1)
389,3 (M)*.

Elemplo 186 N-{4-cloro-3-{piridin-2-il)fenil)-6-

4jo
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{metiisufoniimetil)nicotinamida

Se bromé 1,2 g de écido 8-metiinicotinico por medio del procedimiento N
para dar acldo 6-(bromometinicotinico. 75 mg de 4-cloro-3-{piridin-2-abilina
se acopld a 87 mg de #&cido 6-(bromometil)nicotinicc por medio del
procedimiento E. 145 mg de 6-(bromometi)-N-{4-cloro-3-{pindin-2-
ifenil)nicotinamida se hizo reacclonar por medio del procedimiento O y se
purificé por HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-il)fenil)-8-
(metilsulfoniimeti!)nicotinamida pura. MS (Q1) 402 (M)".

Ejemplo 197 N-{4-cloro-3-{piridin-2-il)fenil}-4-(N-
hidroxicarbamimidoillbenzamida

H NgH

Se acopld 240 mg de 4-cloro-3-{piridin-2-ll)abllina a 207 mg de acido 4-
clanobenzolco por medio del procedimienty G. A 445 mg de N-(4-cloro-3-
(plridin-2-il)fenil)-4-clanobenzamida y 2,5 mL de DIPEA en 10 mL de EtOH se
agregd 793 mg de clorhidrato de hidroxllamina y se calentd a 60'C hasta
completarse la reaccién. El solvents subsiguientements se evapord, se extrajo
dos veces con agua en Acetato de etilo, se secé con Sulfato de magnesio, se

4% (
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filtré y se concentrs. El producto sin tratar se purificd por HPLC de fase inversa
para dar N-{4-cloro-3-(piridin-2-il)fenil-4-{N-hidraxdcarbamimidoil)benzamida
pura. MS (Q1) 387.4 (M)*.

Ejemplo 188 N-{4-cloro-3-{piridin-2-ll)fenif-4-(N-
metoxicarbamimidoil)benzamida

b

Se enfid 100 mg de N-{4cloro-3-{piridin-2-l}fenin-4-(N-
hidroxicarbamimidotl)benzamida a 0°C en 1,5 mL de Dioxano. 5 mL de NaOH
2N se agregé lentamente seguido por la adicion por goteo de 33 L de
dimetiisulfato. E| bafio de hielo se elimind y [a reaccidn se agitdh a temperatura
amblente durants 1 hora. La reaccién subsiguientemente se evapord y se
extrajo con agua dos veces en acetgio de etio, se secd con Sulfato de
magnesio, se filtrd y se concentrd para dar N-{4-cloro-3-{piridin-2-il)fenil}-4-(N-
metoxicarbamimidoll)benzamida pura. MS (Q1) 381 (M)*.

Ejemplo 189 N-{4-clorc-3-{4-(hidroximetil)piridin-2-il)fenil)-2-metil-8-
{trifiuorometil)nicotinamida

Se hizo reaccionar 75 mL de bromuro de (4-metiipiridin-2-l)zinc{ll) con 4
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g de 1-cloro-2-lodo-4-nitrobencenc por medio del procedimiento B. A 300 mg
de 2-{2-cloro-5nitrofenil)}-4-metilpiridina en 1,5 mL de acido sulfirico s agregd
lentamente 382 mg de dxido de cromo (lil) y ia reaccién se agltd por varias
horas a tsmperatura ambients hasta completarse. Se agregd agua helada para
dilulr la reaccidn y la capa acuosa se exirajo 3 veces con aceiato de etllo. Las
capas organicas se combinaron, se sec sobre Sulfato de magnesio, se filtrd y
se concentrd para dar écido 2-(2-cloro-5-nitrofenil)isonicotinico. 300 mg de
écido 2-(2-cloro-5-nitrofenli}isonicotinico se estsrificd con 750 UL de HCI 4N en
Dioxano en 10 mL de MeOH a 55°C durante 16 horas. La reaccién se
concentrd y se sometlé a trabajo bésico, se secd sobre Sulfato de magnesio, se
filtrd y se concentrd para dar 2-(2-cloro-5-nitrofenil)isonicotinato de metlio. 259
mg de 2-{2-cloro-5-nitrofenll)isonicotinato de metiio se tratd con 200 mg de
cloruro de astaio (l) y 500 pL de HCl en 10 mL de EtOH. Al completarse, EtOH
se concentrd y la reaccién se exirajo con acetato de etiio y agua con TEA para
disminuir las emulsiones. La capa organica ee secd sobre Sulfato de magnesio,
pe filtrd y se concenird para dar 2-(6-amino-2-clorofenli)isonicotinato de metllo
crudo. 240 mg de 2-(5-amino-2-clorofenil)isonicotinato de metilo se tratd con
204 uL de cloruro de 2-metil-8<(trifluvcrometil)nicotinclic por medio del
procedimiento D. A 100 mg de 2-(2-cloro-5-(2-metil-6-
(trifluorometil)nicotinamido)fenil)isonicotinato de metilo a 0°C en 5 mL de EtOH
se agregd lentamente 135 mg de borhidruro de seodio. La reaccién
subsigulentements se reflujé por 1 hora hasta completaree, se fragué con agua
y se extrajo con Acstato de etllo. La capa orgédnica se secd sobre Sulfato de
magnesio, se filtrd, se concentrd y se purificé por HPLC de fase Inversa para
dar N-{4-cloro-3-{4-{hidroxdmetil)piridin-2-il)fenil}-2-metil-8-

413
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(trifluorometil)nicotinamida pura. MS (Q1) 422,1 (M)*.
Ejemplo 200 N-{4-cloro-3-(piridin-2-il)fenil)-4-
(metilsuifonilamida)benzamida

Se acopld 300 mg de 4-cloro-3-{piridin-2-l)abilina a 270 mg de écido 4-
nitrobenzoico por medio del procedimiento G. A 520 mg de N-{4-cloro-3-(piridin-
2-il)fenil)-4-nitrobenzamida en 2,5 mL de HCl en 10 mL de EtOH se agregé 1,3
g de cloruro de estafio (ll) y se agitd a 55°C. Al completarse, la reacclon se
concentrd y se extrajo con acetato de etilo en agua con TEA para reducir las
emulsiones. La capa orgéanica sa secd sobre Sulfato de magnesio, se filtré y se
concentrd para dar 4-amino-N-{4-cloro-3-(piridin-2-l}fenijbenzemida. 100 mg
de 4-amino-N-{4-cloro-3-(piridin-2-ifenil)benzamida se hizo reaccionar con 30
Ul de cloruro de metansulfonilo y 90 ylL DIPEA en 500 yL DCM. La mezcla de
reaccién se evapord, se sometid a condiciones basicas de purificacion y se
purificd por HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-l)fenil)-4-
(metlisulfonilamida)benzamida. MS (Q1) 402 (M)*.

Ejemplo 201 N-{4-cloro-3-(plridin-2I)fenil)-4-{1-
metiletiisulfonamido)benzamida

444
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Se hizo reaccionar 151 mg de 4-amino-N-{4-cloro-3-{piridin-2-
iiYfenil)benzamida con 105 pL de cloruro de propan-2-sulfonilo y 205 yL DIPEA
en 500 yL DCM. La mezcia de reacclon sa evapord, se sometio a condiclones
bésicas de purificacién y se purificd por HPLC de fase Inversa para dar N-{4-
cloro-3-{piridin-2-l)fenil}-4-{1-metiletilsulfonamido)benzamida. MS (Q1) 430
(M)".

Ejemplo 202 N-{4-cloro-3-{piridin-2-il)Yfenil)-4-
{metiisulfoniimetil)benzamida

Se hizo reaccionar 1 g de 4{(bromometi)benzoato de metio por medio
del procedimlento O. 2,77 g de 4-(metilsulfoniimetil)benzoato de metilo se
hidrolizéd por medio del procadimiento M. 1g de 4-cloro-3-{plridin-2-il)abilina se
acoplé a 1,15 g de dcido 4-{metilsulfonlimeti)benzolco por medio del
procedimiento G. El producto sin tratar se sometié a purificacion bdsica y se
recristalizéd con una proporcién 1:1 de Isopropllacetaio y &ter para dar N{4-
cloro-3-{piridin-2-l)fenil-4-(metilsutfoniimeti)benzamida. MS (Q1) 401 (M)*.

Ejemplo 203 4-{4-acetiiplperazin-1-lisulfonil)-N-{4-cloro-3-(piridin-2-
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iiffenilbenzamidia

g

Se hizo reaccionar 1 g de 4cido 4-{clorosulfonil)benzoico con 648 yL de
1-{piperazin-1-l)etanona por medio del procedimiento H. 75 mg de 4-cloro-3-
(piridin-24l)abllina se acopld a 125 mg de écido 4-(4-acetilplperazin-1-
ilsulfonil)benzoico por medio del procedimiento G y se purificé por HPLC de
fase inversa para dar 4-(4-acetilpipsrazin-1-isulfonil}-N-(4-cloro-3-{piridin-2-
ifenibenzamida. MS (Q1) 489,4 (M)".

Ejemplo 204 N-{4-cloro-3-{piridin-2-I}fenil}-4~(4-(2-hidroxietil)piperazin-1-
ilsulfonil)benzamida

Se hizo reaccionar 1 g de 4ckio 4-{clorosulfonil)benzoico con 815 LL de
2-(piperazin-1-iljetanol por medio de! procedimiento H. 75 mg de 4-cloro-3-
(piridin-2-INabllina se acopld a 125 mg de écido 4-(4-(3-hidroxipropll)piperazin-
1-ilsulfonil)benzoico mediante el procedimiento G y se purificd por HPLC de
fase Inversa para dar N~(4-cloro-3-(piridin-2-il)fenil}-4-{4-(2-hidroxietil)piperazin-
1-lisulfonillbenzamida. MS (Q1) 501,3 (M)".

Ejemplo 205 N-{4-cloro-3-{piridin-2-il)fenil)-4-(4-hidroxipiperidin-1-

456
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ilsulfoni)benzamida

Se hizo reacclonar 1 g de acido 4-(clorosulfonifjbanzoico con 508 ulL de
piperidin4-ol por medio del procedimiento H. 75 mg de 4-cloro-3-{piridin-2-
iabillna se acopié a 114 mg de écldo 4-(4-hidraxipiperidin-14isulfonil)benzolco
por medio del procedimiento G y se purificd por HPLC de fase Inversa para dar
N-{4-cloro-3-{piridin-2-il)fenil)-4-(4-hidroxipiperidin-1-ilsulfonilbenzamida. @ MS
(Q1) 472,3 (M)*.

Ejemplo 206 N-(4-cloro-3-(piridin-2-H)fenil)-4-(2,6-
dimestiimorfolinosulfonil)benzamida

oRv

Se hizo reaccionar 1 g de acido 4-{clorosulfonil)benzcico con 616 pL de
2,8-dimetiimorfolina por medio del procedimiento H. 75 mg de 4-cloro-3-(piridin-
2-l)abliina se acopld a 120 mg de 4cido 4-(2,8-dimetimorfolincsulfonil)benzoico
por medio del procedimisnto G y ss purificé por HPLC de fase inversa para dar
N-{4-cloro-3-{piridin-21)fenil}-4-(2,6-dimetiimorfolinosulfonibenzamida. MS
(Q1) 488,3 (M)".

Ejemplo 207 N-{4-cloro-3-{piridin-2-ll)fenil)-4-(3,5-dimetilpiperazin-1-
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{isulfonil)benzamida

Se hizo reaccionar 1 g de écldo 4-(clorosulfonli)benzoico con 570 mg de
2,8-dimetiiplperazina por medio del procedimiento H. 756 mg de 4-cloro-3-
(piridin-2-il)abilina se acoplé a 119 mg de dcldo 4-(3,5-dimetilpiperazin-1-
ilsulfonil)benzoico por medio del procedimiento G y se purificd por HPLC de
fase Inversa para dar N-{4-cloro-3<{piridin-2-li)fenll)-4-(3,5-dimetiipiperazin-1-
iisulfonilbenzamida. MS (Q1) 485.4 (M)".

Ejemplo 208 N-{4-cloro-3-(piridin-2-ll)fenil)}-4-(4-etiipiperazin-1-
isulfonibenzamida

Se hizo reaccionar 1 g de dcido 4-{clorosulfonil)benzolco con 570 mg de
1-etilplperazina por medio del procedimiento H. 75 mg de 4-cloro-3-{piridin-2-
iljabllina se acopld a écldo 4-(4-etilpiperazin-1-isulfoni)benzoico por medio del
procedimiento G y se purificd por HPLC de fase inversa para dar N-(4-cloro-3-
(piridin-2-ll)fenil)-4-{4-etilpiperazin-1-ilsulfonil). MS (Q1) 485 (M)".

Ejemplo 209 N-{(4-cloro-3-{piridin-2-il)fenil)-4-{piperazin-1-
lisulfonil}benzamida
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Se hizo reaccionar 1 g de écldo 4-(clorosulfonil}benzoico con 831 mg de
piperazina-1-carboxlato de ter-butilo por medio del procedimiento H. 75 mg de
4-cloro-3-{plridin-2-iljabilina ee acopié a 150 mg de &cido 4-(4-{ter-
butoxicarbonil)piperazin-1-isulfonil)benzoico por medio del procedimiento G. El
producto sin tratar se sometié a condicionss de purificacion baslca, se tratd con
TFA para eliminar el grupo Boc y ee purlficd por HPLC de fase inversa para dar
N-{4-cloro-3-{(piridin-2-il}fenll)-4-(piperazin-1-isulfoni)benzamida. MS (Q1)
4571 (M)

Ejemplo 210 N-{4-cloro-3-(plridin-2-fenil)-4-(N-(2,2,2-
trifluoroetil)sutfamoii)bsnzamida

g

8e hizo reaccionar 1 g de dcido 4-{clorosulfonil)benzoico con 500 plL de
2,2 2-trifuorostanamina por medio del procedimiento H. 60 mg de 4-cloro-3-
(piidin-2-i)abilina se acopld a 952 mg de 4&cldo 4-(N{222-
triflucroetil)sulfamoll)benzolco mediante el procedimiento G y se purificé por
HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-il)fenil)-4-(N-(2,2,2-
trifiuoroetisulfamoll)benzamida. MS (Q1) 470 (M)".

459
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Ejempio 211 2-cloro-N-(4-cloro-3-(piridin-2-il)fenil)}<4-sulfamolibenzamida

Se agregd por goteo una solucién de 818 mg de nitrito de sodio en 13
mL de agua a una solucién de 2g de 4-amino-2-clorobenzoato de metilo en &
mL de HCl y 15 mL de AcOH a 0°C. La reaccién se elimind del bafio de hielo y
88 agitd a temperatura ambiente por 15 minutos. Simultdneamente una
solucién de 480 mg de cloruro cobre Il dihidratado en 1 mL de agua se agregd
a una solucién saturada de gas diéxido de azufre en 10 mL de AcOH a 0°C. La
solucién enfriada que contenla cloruro de cobre |l y gas didxido de azufre se
agregd lentamente a la solucién Inicial reenfriada que contenla nitrito de sodio.
La reacclon se calentd a temperatura amblente y se agité hasta que cesd la
evolucidn de gas. La reaccion se filtrd a través de celite y se voicd en un vaso
de precipitado con agua helada agitada hasta que se separd un sdlido amarilio-
anaranjado. La solucién de agua helada se fitrd a través de un embudo
Buchner para recoger el 2-cloro-4-{clorosulfonil)benzoato de metilo precipitado
y s secd por 24 horas bajo vaclo. Se agregdé 1g de 2-cloro-4-
(clorosulfonil)benzoato de metilo a una solucidon de 2 mL de solucién 2M de
amoniaco en MeOH y 870 pL DIPEA en 5 mL de MeOH. Al completarse la
reaccién se concentrd, se extrajo dos veces con bicarbonato saturado, se secd
con Sulfato de magnesio, se fittrd y se concentrd para dar 2-cloro-4-
sulfamoilbenzoato de metilo. 777 mg de 2-cloro-4-sulfamolibenzoato de metiio
se hidrolizd por medio del procedimiento M para dar écido 2-cloro4-
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sulfamoibenzoico crudo. 75 mg de 4-cloro-3-{piridin-2-il)abilina se acopld a 81
mg de écido 2-cloro-4-sulfamolibenzolco ein tratar por medio del procedimiento
G. El producto sin tratar se purificd por HPLC de fase Inversa para dar 2-cloro-
N-{4-cloro-3-{piridin-2-il}fenil)-4-sulfamolibenzemida. MS {Q1) 422 (M)*.

Ejemplo 212 N-{4-cloro-3-{piridin-2-il)fenil)-4-(piperidin-4-
limeti)benzamida

Se acopld 75 mg de 4-cloro-3-{piridin-2-iabliina a 125 mg de acido 4-
((1-{ter-butoxdcarbonll)plperidin-4-i)metibenzoico por medio del procedimiento
G. El producto sin tratar se traté con HCl 4N en Dioxano, se evaport y se
purificd por HPLC de fase inversa para dar N-{(4-cloro-3-<{piridin-2-l)fenil)-4-
(piperidin-4-imetil)berzamida. MS (Q1) 408,1 (M)".

Ejemplo 213 2-cloro-N-(4-cloro-3-(piridin-2-il)fenil)}-4-
(metiisulfonamido)benzemida

Se hidrolizd 4,2 g de 2-cloro-4-(metiisulfonamido)benzoato de metiio por
medio del procadimiento M. 1 g de 4-cloro-3-{piridin-2-ll)abliina se acoplé a 1,35
g de 4cido 2-cloro-4-({metiisulfonamido)benzoico por medio del procedimlento
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G. El producto sin tratar se purificd por HPLC de fase inversa para dar 2-cloro-
N-{(4-cloro-3-{piridin-2-il)fenlil)-4-{metilsulfonamido)benzamida. MS {(Q1) 436,1
(M)".

Ejemplo 214 N-{4-cloro-3-{piridin-2l)fenll}-4-{1+imidazol-1-ifbenzamida

Se acopld 75 mp de 4-cloro-3-{piridin-2-il)abilina a 78 mg de dcido 4-(1+-
imidazol-1-Ijbenzoico por medio del procedimiento G. El producto sin tratar se
purificd por HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-il)fenil)-4-(1 -
Imidazol-1-l)benzamida. MS (Q1) 375,3 (M)".

EJemplo 215 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil}-4-(2-hidrox-2-
metilpropilsutfonii)benzamida

Se disolvid 8 g de 4-amino-2-clorobenzoato de metilo en 16 mL de
MeOH, 8 mL de Hz0 y 8 mL de écido clorhidrico concentrado y luego se enfrié
a 0 “C. Se agregd una solucién de 3,9 g de nitrito de sodio en 15 mL de Hz:O
por goteo durante 30 min. La reaccién se agitd a 0 “C durante otra 1h. La
mezcia de diazotacidn fria se agregé a una solucion de 13,8 g de etil xantato de
potasio en 10 mL de HzO a 50~80 “C. La reaccion se calentt a 85 “C durante



2h y se monitore por TLC hasta completarse. La mezcia se enfrié a 25 “C y se
extrajo con acetato de etilo. Los extractos orgdnicos combinados se lavaron
con salmuera, se secé (MgSO,), y se concenird. Se purificd mediante
cromatografia en gel de sflice (0-10% acetato de etilo/hexanoc) para dar 2-cloro-
4-{etoxicarbonotioliio)benzoato de metilo. Se agregé una solucién de 2,6 g de
hidréxido de sodio en 20 mL de HO a 59 g de 2-cloro4-
(etoxicarbongticiltio)benzoato de metilc en 40 mL de EtOH La mezcla de
reaccidn se calentd a 70 “C durante 1h. Al completarse, la mezcla se enfrié a
25 -C, y luego se acidificd a pH 3 mediants la adicién de HCI 10 N. El eélido se
filtré y se lavé con HzO para dar 4cido 2-cloro-4-mercaptobenzonico. 3,8 g de
acido 2-cloro-4-mercaptobenzonico en 40 mL de écido sulhirico-metanol 5% se
refiujd bajo una atmésfera de nitrégeno por 3h. Luego de la concentracién de la
mezcia de reaccién, se agregéd 10 mL de H:O y la mezcia resultante se hizo
alcalina con carbonato acido de sodio, y se extrajo con acetato de etllo. La
capa orgdnica se lavd con selmuera, se secd (MgSO,), y se evapord para dar
2-cloro-4-mercaptobenzoato de metilo. Se hizo reaccionar 80 mg de dxido de
Isobutlieno con 2-cloro-4-mercaptobenzoato de metilo por medio del
procedimiento S para dar 2-cloro-4-{2-hidroxi-2-metlipropiltio)benzoato de
metllo. 180 mg de 2-clom-4-{2-hidroxi-2-metiipropiltio)benzoato de metilo se
hidrolizé por medio del procedimiento M pama dar écido 2-cloro-4-{2-hidroxi-2-
metlipropitio)benzoico. 160 mg de écido 2-cloro-4-{2-hidrox-2-
metilpropiitio)benzoico se hizo reaccionar por medio del procedimiento R para
dar écido 2-cloro-4-(2-hidroxi-2-metiipropileulfonil)benzoico. 60 mg de 4-cloro-3-
(piridin-2-abilina se acopld a 4cido 2cloro4-  (2-hidrox-2-
metilproplisulfoni)benzoico por medio del procedimiento G. El producto se
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purificd en HPLC de fase Iinversa para dar 2-cloro-N-{4-cloro-3-(piridin-2-
l)fenil)-4-(2-hidroxI-2-metilproplisulfonil)benzamida. MS (Q1) 479,1 (M)*.

Elemplo 218 (R)-2-cloro-N-{4-cloro-3-(piridin-2-il)fenil)-4-(2-hidroxi-2-
feniletiisulfonll)benzamida

Se hizo reaccionar 150 mg de dddo de (R)estireno con 2-cloro-4-
mercaptobenzoato de metiio por medio del procedimiento S para dar 2-cloro-4-
(2-hidroxi-2-fenlietiitio)benzoato de (R)-metilo. 180 mg de 2-cloro-4-(2-hidroxi-2-
feniletiltio)penzoato de (R)-metilo se hidrolizé por medio del procedimiento M
para dar dcido (R)-2-cloro-4-(2-hidroxi-2-feniletiltio)benzoico. 170 mg de éckio
{R)-2-cloro-4-(2-hidroxi-2-faniletiiio)benzoico se hizo reacclonar por medio del
procedimiento R para dar écido {R)-2-cloro-4-{2-hidroxd-2-
feniletiisulfonil)benzoico. 60 mg de 4-cloro-3-(piridin-2-il)abilina se acopld a
acido (R)-2-cloro-4-(2-hidroxi-2-fenlietiisuifonilbenzoico por medio del
procedimiento G. El producto se purificé en HPLC de fase inversa para dar (R)-
2-cloro-N-{4-cloro-3-{piridin-2-il)fenil)-4-(2-hkiroxi-2-feniletileulfonil)benzamida.
MS (Q1) 527,2 (M)".

Ejemplo 217 (S)-2-cloro-N-{4-cloro-3-{piridin-2-ll)fenil)-4-(2-hidroxi-2-
fenlietil-sulfonil)benzamida

A94-
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Se hizo reaccionar 119 mg de éxido de (S)-estireno con 2-cloro-4-
mercapiobenzoato de metilo por medio del procedimiento S para dar 2-cloro-4-
(2-hidroxi-2-feniletiltio)oenzoato de (S)-metilo. 230 mg de (S)-metil-2-cloro-4-(2-
hidroxi-2-feniletiltio)benzoato se hidrolizd por medio del procedimiento M para
dar acido (S)-2-cloro-4-(2-hidroxi-2-feniletiitio)banzoico. 180 mg de dcido (5)-2-
cloro-4-(2-hidroxd-2-fenlietiitio)benzoico se hizo reacclonar por medio del
procedimiento R para dar dcido (S)-2-cloro-4-{2-hidroxd-2-
fenlietilsulfonilibenzolco. 60 mg de 4-cloro-3-(plridin-2-l)abilina se acopié a
dcido (S)-2-cloro-4-(2-hidroxi-2-feniletilsulfonillbenzoico por medio del
procedimiento G. El producto se purificd en HPLC de fase inversa para dar (S)-
2-cloro-N-{4-cloro-3-{piridin-2-i){fenil)-4-(2-hidroxi-2-feniletilsulfonil)benzamida.
MS (Q1) 527,0 (M)".

Elempio 218 {R)-2-cloro-N-{(4-cloro-3-(piridin-2-il)fenil}-4-(2-
hidroxdpropilsulfonil)benzamida

Sa hizo reaccionar 140 mg de oxido de (R)-propileno con 2-cloro-4-
mercaptobenzoato de metiio por medio del procedimiento S para dar 2-cloro-4-
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(2-hidroxipropliitio)benzoato de (R)-metiio. 435 mg de (R)-metil-2-cloro-4-(2-
hidroxipropiitio)benzoato se hidrollzéd por medio del procedimiento M para dar
écldo (R)-2-cloro-4-(2-hidroxipropiltio)benzoico. 403 mg de 4cido (R)-2-cloro-4-
(2-hidroxdproplitio)benzoico se hizo reaccionar por medio del procedimiento R
para dar dcido (R)-2-cloro-4-(2-hidroxdpropilsulfonillbenzolco. 288 mg de 4-
cloro-3-{piridin-2-ablina ee acopl a 4cido (R)y2-cloro-4-{2-
hidroxiproplisulfoni)benzoico por medio del procedimiento G. El producto se
purificd en HPLC de fase Inversa para dar (R)-2-cloro-N-{4-cioro-3-{piridin-2-
iffenll)-4-(2-hidraxdproplisulfoni)benzamida. MS (Q1) 465,1 (M)".
EjJemplo 218 (S)-2-cloro-N-(4-cloro-3-(piridin-2-i)fenil)-4-(2-

hidroxipropiisulfonil)benzamida

H |

Se hizo reaccionar 88 mg de éxido de (S)-propileno con 2-cloro-4-
mercaptobenzoato de metilo por medio del procedimiento S para dar 2-cloro-4-
(2-hidroxipropiltio)benzoato de (S)-metilo. 275 mg de (S)}metil-2-cloro-4-(2-
hidroxipropittio)benzoato se hidrollzé por medio del procedimiento M para dar
dcido (S)-2-cloro-4-(2-hidroxipropiltio)benzoico. 220 mg de dcido (S)-2-cloro4-
(2-hidroxipropiitio)benzoico 8s hizo reaccionar por medio del procedimiento R
para dar &cido (S)-2-cloro-4-(2-hidroxiproplisulfonil)benzoico. 70 mg de 4-cloro-
3+{piridin-2-il)abilina &0 acopld a &cido (S)-2-cloro-4-(2-
hidroxiproplisulfonll)benzoico por medio del procedimiento G. E) producto se
purificd en HPLC de fase Inversa para dar (S)-2-cloro-N-{4-cloro-3-{piridin-2-
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ilyfenif}-4-(2-hidroxipropilsulfonibenzamida. MS (Q1) 485,0 (M)*

Ejemplo 220 (R)-N-{4-cioro-3-(piridin-2-)fenil)}-4-(2-
hidroxipropilsulfonil)benzamida

Se hizo reacclonar 100 mg de éxido de (R)-proplieno con metilo 4-
mercaptobenzoato de metilo por medio del procedimienio S para dar 4-(2-
hidroxiproplitio)benzoato de (R)-metio. 189 mg de (R)-metio 4-(2-
hidroxipropliitio)benzoato se hizo reaccionar por medio del procedimiento R
para dar 4-(2-hidroxiproplisuifonil)benzoato de (R)-metilo. 179 mg de 4-(2-
hidroxipropilsutfonilbenzoato de (R)-metflo se hidrolizd por medio del
procadimiento M para dar dcido (R)-4-(2-hidroxiproplisutfonil)benzoico. 45 mg
de  4-cloro-3-(piridin-2dabiina se acopld a dcldo (R)4<2-
hidroxipropilsutfonil)benzoico por medio del procedimiento G. El producto se
purificé en HPLC de fase inversa para dar (R)-N-{(4-cloro-3-(piridin-2-il)fenif)-4-
(2-hidroxdproplisulfonll)bsnzamida. MS {(Q1) 431,2 (M)".

EJemplo 221 (S)-N-{4-cloro-3-{piridin-2-il}fenil)-4-(2-
hidroxipropilsulfonilbenzamida
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Se hizo reacclonar 150 mg de 4xido de (S)-propllenc con 4-
mercaptobenzoato de metilo por medio del procedimiento S para dar (S)-metlio
4-{2-hidroxipropittio}benzoato de (S)-metilo. Se hizo reaccionar 850 mg de 4-{2-
hidroxipropiltio)benzoato de (S)-metilo por medio del procadimiento R para dar
4-(2-hidroxipropiisulfoni)benzoato de (S)-metilo. Se hidrolizé 350 mg de 4-(2-
hidroxipropiisulfoniljbanzoato de (S)-metilo por medio del procedimiento M para
dar acldo (S)-4-(2-hidroxiproplisulfonilbenzoico. 45 mg de 4-cloro-3-(piridin-2-
ijabilina se acopld a acido (S)-4-{2-hidraxipropilsulfonil)benzolco por medio del
procedimiento G. El producto se purificd en HPLC de fase inversa para dar (5)-
N-{4-cloro-3-{piridin-2-il)fenil}-4-(2-hidroxiproplisulfonilbenzamida. MS (Q1)
431,3 (M)

Ejemplo 222 N-{4-cloro-3-{piridin-2-il)fenll)-4-{piridin-3-
limetilsulfonillbenzamida

Se hizo reaccionar 1g de hidrobromuro de 3-(bromometil)piridina con 4-
mercaptobenzoato de metilo por medio del procedimiento Q para dar 4-{piridin-
3-iimetiltio)benzoato de metilo. 980 mg de 4-(pirdin-3-imetiitto)benzoato de
metilo sa hizo reaccionar por medio del procedimiento R para dar 4-{piridin-3-
iimetilsulfonfi)benzoato de metilo. 760 mg de 4-{piridin-3-imetilsulfonil)benzcato
de metilo se hidrolizd por medio del procedimiento M para dar acido 4-{piridin-
3-limetilsulfonil)benzoico. 80 mg de 4-cloro-3-(piridin-2i)abilina se acop!é a
dcido 4-(piridin-3-iimetiisulfonil)benzoico por medio del procedimiento G. El

495
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producto se purificd sn HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-
ilfenil)-4-{piridin-3-iimetilsufoni)benzamida. MS (Q1) 484,1 (M)".

EJemplo 223 N-{4-cloro-3-{piridin-2-il)fenil}-4-(plridin-2-
iimetlisulfonil)benzamida

Se hizo reacclonar 1g de hidrobromuro de 2-(bromometil)piridina con 4-
mercaptobenzoatc de metilo por medio del procedimiento Q para dar 4-{piridin-
24imetiiio)benzoato de metllo. Se hizo reaccionar 500 mg de 4-(piridin-2-
iimetiltio)benzoato de metilo por medio del procedimiento R para dar 4-{piridin-
2dimetilsulfonilbenzoato des metio. 470 mg de 4-{pirdin-2-
imetilsulfonll)benzoato de metilo se hidrolizd por medio del procedimiento M
para dar Acido 4-(piridin-2-iimetilsulfonil)benzoico. 70 mg de 4-cloro-3-{piridin-2-
iabilina se acopld a dcido 4-{piridin-2-imetiisulfonil)benzoico por medio del
procedimiento G. El producto se purificd en HPLC de fase Inversa para dar N-
(4-cloro-3-{piridin-2-il)fenH)-4-(piridin-2-iimetilsutfonil)benzamida. MS (Q1) 464,1
(M)*.

Ejemplo 224 4-(2-amino-2-oxostilsulfonil)-N-{4-cloro-3-{pirldin-2-
il)fenil)benzamida
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Hy

Se hizo reaccionar 2,5 g de 2-bromoacstamida con 4-mercaptobenzoato
de metio por medio del procedimlentc Q para dar 4-(2-amino-2-
oxostiitio)benzoato de metllo. Se hizo reacclonar 2,6 g de 4-(2-amino-2-
oxoetiitio)benzoato de metilo por medio del procedimiento R para dar 4-(2-
amino-2-oxoetisulfonl)benzoato de metio. 1 g de 4-{2-amino-2-
oxostilsulfonll)benzoato de metilo se hidrolizd por medio del procedimiento M
para dar édcido 4-{2-amino-2-oxoetiisulfonil)banzoico. 150 mg de 4-cloro-3-
{piridin-2-I)abilina se acoplé a acido 4-(2-amino-2-oxoetilsulfonil)benzolco por
medio del procedimiento G. El producto se purificd en HPLC de fase inversa
para dar 4-{2-amino-2-oxoetilsulfonif)-N-{4-cloro-3-{piridin-2-il)fenibenzamida.
MS (Q1) 430,2 (M)".

Ejemplo 225 2-cloro-N-(4-cloro-3-(piridin-2-ilfenil)}-4-(2-
hidroxiproplisulfoni)benzamida

Se hizo reaccionar 2 g de 2-cloro-4-flucrobenzonitriio con 1-mercapto-2-
propanol por medic del procedimiento Q pam dar 2-cloro-4-(2-
hidroxipropiltio)benzonltriilo. Se hizo reaccionar 25 g de 2-cloro4-(2-
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hidroxdproplitio)benzonlirlio por medio del procedimiento T para dar &cido 2-
cloro-4-(2-hidroxiproplitio)benzolco. Se hizo reaccionar 2,1 g de acido 2-cloro-4-
(2-hidroxipropittio)benzoico por medio del procedimiento R para dar aclkdo 2-
cloro-4-(2-hidroxiproplisulfonil)bsnzolco. 70 mg de 4-cloro-3-(piridin-2-l)abllina
se acopld a acldo 2-cloro-4-{2-hidroxipropilsulfonil}benzoico por medio del
procedimiento G. El producto ee purificd en HPLC de fage inversa para dar 2-
cloro-N-{4-cloro-3-{piridin-2-i)fenil}-4-(2-hidroxiproplisulfonilbenzamida.  MS
(Q1) 485,2 (M)".
Ejemplo 228 N-(4-cloro-3-(piridin-2-il)fenil)-4-(2-hidroxipropilsulfonil)-2-

metilbenzamida

Se hizo reaccionar 2 g de 4-bromo-2-metilbenzonitrilo con 1-mercapto-2-
propanol por medio del procedimiento Q para dar 4-(2-hidroaxdpropiltio)-2-
metibenzonitiio. Se hizo reaccionar 850 mg de 4-{2-hidraxipropiltio)-2-
metibenzonitrilc por medio del procedimiento T para dar écido 4-(2-
hidrexdproplitio)-2-metllbenzoico. Se hizo reaccionar 1,0 g de acldo 4-(2-
hidroxipropiitio)-2-metilbenzoico por medio del procedimiento R para dar acido
4-(2-hidroxiproplisuifonil)-2-metilbenzoico. 100 mg de 4-cloro-3-{piridin-2-
labllina se acopld a écido 4-(2-hidroxiproplisulfonil}-2-metilbenzoico por medio
del procedimiento G. El producto se purificd en HPLC de fase Inversa para dar
N-{4-cloro-3-(piridin-2-il)fenil}-4-{2-hidroxipropilsulfonil)-2-metilbenzamida. MS
(Q1) 445,3 (M)*.
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Ejemplo 227 N-{4-cloro-3-{piridin-2-i)fenil)-4-(2-
hidroxietiisulfonil)benzamida

Se usdb 5 g de 4-fluorobenzonitriio en el Procedimiento Q con 2-
mercaptoetanol para dar 4-{2-hidroxietiltio}benzonitriio. Se hizo reaccionar 800
mg de 4-(2-hidroxietiltio)benzonitrilo por medio del procedimiento T para dar
écido 4-(2-hidroxetiltio)benzoico. Ss hizo meaccionar 1,0 g de acido 4-(2-
hidroxietiitio)benzoico por medio del procedimiento R para dar &cldo 4-(2-
hidroxietilsulfonil)benzolco. 80 mg de 4-cloro-3-(piridin-2-Hjabllina se acoplé a
dckio 4-(2-hidroxietiisulfonl)benzoico por medio del procedimiento G. El
producio se purificé en HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-
fenin-4-(2-hidroxietlisulfonilbenzamida. MS (Q1) 417,0 (M)°.

Ejemplo 228 4-(2-(1H-imidazol-1-il)etilsulfonil}-N-{4-cloro-3-(piridin-2-
il)fenil)benzamida

Se hizo reaccionar 4 g de 4-(2-hidroxietiltio)banzonitrilc por medio del
procedimiento R para dar 4-(2-hidroxietilsulfonil)benzonitrilc. Se agregbd 3,0 g
de trifeniifosfina a una solucion de 2 g de 4-(2-hidroxetilsulfonillbenzonitriio y
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4,7 g de tetrabromuro de carbono en diclorometano a 0 °C. La mezcla de
reaccion se dejd subir la temperatura hasta la temperatura ambients y se agitd
por 1h. La mezcla se diluyd con diclorometano, se lavé con H:z0, se secd
(MgSO,) y se evapord. Se purificd mediante cromatografla en gel de sflice (0-
70% acstato de etlio/hexano) para dar 4-(2-bromoetiisulfonil)benzonitrilo. 250
mg de 4-(2-bromostilsulfoniijbenzonitriic se usé en el Procedimiento P con
imidazol para dar 4-{2-{1H-imkiazol-1-l)etilsulfonil)benzonitilo. Se hizo
reaccionar 300 mg de 4-(2-(1H-imidazol-1-il)etilsulfonil)benzonitriio por medio
del procedimiento T para dar dcido 4-(2-(1H-imidazol-1-l)etiisulfonil)benzoico.

60 mg de 4-cloro-3-{piridin-2-l)abilina se acoplé a acido 4-(2-(1H-
imidazol-1-l)etiisulfoni)benzoico por medio de! procedimiento G. El producto se
purificé en HPLC de fase inversa para dar 4-(2-(1H-imidazol-1-l)etilsulfonil)-N-
(4-cloro-3-(piridin-2-Ifenil)benzamida. MS (Q1) 467,1 (M)".

Ejemplo 220 4-(2-(1H-pirazol-1-iljetilsulfonil)}-N-{4-cloro-3-{piridin-2-

ilffeniibenzamida

Se usé 250 mg de 4-{2-bromoetilsulfonil)benzonliriio en el Procedimiento
P con pirazol para dar 4-(2-(1H-pirazol-1-fetiisulfoni)benzonitric. Se hizo
reaccionar 300 mg de 4-(2(1H-pirazol-1-il)etilsulfonil)benzonitriic por medio del
procedimiento T para dar dcido 4-{2-(1H-pirazol-1-il)stilsulfoni)benzoico. 76 mg
de 4-cloro-3-(piridin-2-l)abllina se acopik¥ a adcido 4-(2{1H-plrazol-1-
il)etilsulfonijbenzoico por medio del procedimiento G. El producto se purificd en
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HPLC de fase inversa para dar 4-(2-(1H-pirazol-1-ll)etilsulfonil)}-N-{4-cloro-3-
(piridin-2-il)feni)benzamida. MS (Q1) 467,0 (M)".

Ejempio 230 N-{4-cloro-3-{piridin-2-il)fenil}-4-{2-{(4-metll-1H-imidazol-1-
Hetiisulfonijbenzamida

Se usd 270 mg de 4(2-bromosetilsulfonil)benzonitrilo en el Procedimiento
P con 4metiimdazol para dar 4-(2-(4-metil-1H-imidazol-1-
Netilsulfonibanzonkrilo, 320 mg de  44{2-{4-metil-1H-imidazol-1-
ifjetilsulfoni)benzonitrilo se hizo reaccionar por medio del procedimiento T para
dar dcido 4-(2-(4-metli-1H-imidazol-1-etiisutfonil}benzolco.

70 mg de écldo 4-cloro-3-{piridin-2-)abllina se acopld a 4-{2-(4-
metil-1H-imidazol-1-il)etilsulfonil)benzoico por medic del procedimiento G. El
producio se purificé en HPLC de fase Inversa para dar N-(4-cloro-3-(piridin-2-
ifenil)-4-(2-(4-metil-1H-imidazol-1-ljetisulfoni)benzamida. MS (Q1) 4681,0
(M)*.

Ejsmplo 231 N-{4-cloro-3-{piridin-2-Il)fenil}-4-(2-(3-metll-1H-1,2,4-triazol-
1-ietlisufoni)benzamida.
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A una suspension agitada de 10 g de tiosemicarbaziia en 100 mL de
piidina se agregd lentaments 7,8 ml de cloruro de acetiio a 0 °C. La
temperatura se mantuvo durante la adicién (0 °C - 4 °C). La mezcia de reaccién
ge dejo subir la temperatura hasta la temperatura ambiente y se aghd por 16 h.
La evaporacién dio tiosemicarbazida de 1-acetlio. La tiosemicarbazido de 1-
gcelilo cruda se disolvid en 70 ml. de MeOH y 12 g de metdxido de sodio, y se
refiujd por 10 h. El solvente sa slimind y e residuo ss disolvid en Hz0, luego sa
acldificé a pH 2 mediante la adicién de HCI 1N. El sélido resultante se filtrd y se
lavé con H;O para dar 3-metil-1,2 4-triazol-5-tiol. Se agregd 1 g de 3-metil-
1,2 4-triazol-5-tiol a una solucién de 81 mg de nitrito de sodio en 3 ml de dcido
nitrico y 8 mL de H20 a 0 °C. La mezcla de reaccién se agité por tha 0°C, y
se basificd con carbonato de sodio saturado y se concentrd. El reslduo se
disolvid con MeOH y se filtrd. El filtrado se evapord para dar 3-metil-1,2 4-
triazol. 230 mg de 4-(2-bromostilsulfonil)benzonitrilo se usd en el Procedimiento
P con 3-meti1,24-tiazol pam dar 4-(2-(3-meti-1H-1,2 4-triazol-1-
[Detilsulfonilbenzonitriio. 310 mg de 4-{2-{3-metil-1H-1,2,4-trazol-1-
iNetiisutfonil)benzonitriio se hizo reaccionar por medio del procedimiento T para
dar écldo 4-(2-(3-metil-1H-1,2 4-triazol-1-il)etilsulfoni)benzoico.

Se acopié 80 mg de écldo 4-cloro-3-(piridin-2-l)abilina a 4-(2-(3-
metil-1H-1,2,4-rlazol-1-l)etilsulfonil)benzoico por medio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-
il}fenil)-4-(2-(3-metll-1H-1,2,4-triazol-1-l)etiisulfoni)benzamida. MS (Q1) 482,1
L)

Ejemplo 232 N-{4-cloro-3-(piridin-2-ii)feni)-4-(3-
hidroxiproplisutfonil)benzamida
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Se usd 5 g de 4-fluocrobenzonitriic en el Procedimiento Q con 3-
mercapto-1-propanol para dar 4-(3-hidroxipropiltio)benzoniiriic. Se hizo
reaccionar 1,8 g de 4-(3-hidroxipropiltio)benzonitriio por medio del
procedimisnto T para dar acido 4-(3-hidroxiproplitio)benzoico. Se hizo
reaccionar 1,2 g de #&cido 4-(3-hidroxipropilio)benzolco por medio del
procedimiento R para dar acido 4-(3-hidroxipropilsulfonil)benzoico. 50 mg de 4-
cloro-3-(piridin-2-l)ablilina se acoplé a acldo 4-{3-hidroxipropilsulfonil)benzoico
por medio del procedimiento G. El producto se purificd en HPLC de fase
inversa para dar N-{4-cloro-3-(pirdin-2-Il)fenil}-4-{3-
hidroxiproplisulfoni)benzamida. MS (Q1) 431,3 (M)*.

Ejemplo 233 N-{(4-cloro-3-{piridin-2-l)fenil)-4-(2-
metoxietilsulfonil)benzamida

Se refiujé una mezcla de 500 mg de 4-mercaptobenzoato de metilo, 1,6
g de carbonato de potasio, 1,2 g de 2-bromoetiimetiléter y 328 mg de yoduro de
tetrabutilamonio en 10 mL de acetona por 18 h. Se diluy6 la mezcla de reaccion
con acetato de etilo, se lavé con HzO y se concentrd. Se purificd mediante
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cromatografla en gel de silice (0-50% acetato de etlic/ hexano) para dar 4-(2-
metoxetiiic)benzoato. 240 mg de 4-{2-metoxietiitio)benzoato se hizo
reaccionar por medio del procedimiento R para dar 4-(2-
metoxietiisulfoni)benzoato. 120 mg de 4-(2-metoxetiisulfonilbenzoato se
hidrolizé6 por medio del procedimiento M pama dar écido 4-(2-
metoxietiisulfonillbanzoico. 50 mg de 4-cloro-3-{piridin-2-l)abllina se acoplé a
acido 4-(2-metoxietilsulfonil)benzoico por medio del procedimiento G. El
producto se purificd en HPLC de fase invarsa para dar N-{4-cloro-3-{piridin-2-
iljfenil}-4-(2-metodetilsulfonibenzamida. MS (Q1) 431,0 (M)*.
Ejemplo 234 N-{4-cloro-3-{piridin-2-il)fenii}-4-(proplisulfonil)benzamida

Se usd 1 g de 4-fluorobenzonitriio en el Procedimiento Q con 1-
propantiol para dar 4-{propiitio)benzonitrilo. Se hizo reaccionar 880 mg de 4-
(propiltio}benzoniiriioc por medio del procedimiento T para dar dcido 4-
(propiltio)benzoico. Se hizo reacclonar 700 mg de écido 4-(proplitio)benzoico
por medio del procedimiento R para dar dcido 4-(propilsutfonii}benzolco. 80 mg
de 4-cloro-3-(piridin-2-il)abliina se acoplé a éckio 4-{propilsulfonil)benzolco por
medio del procedimiento G. El producto se purificd en HPLC de fase Inversa
para dar N-{4-cloro-3-{piridin-2-il)fenil}-4-{propiisulfoni)benzamida. MS (Q1)
415,0 (M)".

Ejemplo 235 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil)-4-(2-
hidroxetilsutfonil)benzamida
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Se ust 4 g de 2-cioro-4-fluorobenzonitrilo en el Procedimiento Q con 2-
mercaptoetanol para dar 2-cloro-4-(2-hidroxdetiltio)benzonitriic. Se hizo
reaccionar 1 g de 2-cloro-4-(2-hidroxietiitio)benzonitrilo por medio del
procedimiento T para dar acldo 2-cloro-4-{2-hidroxietiltio)benzoico. Se hizo
reaccionar 1 g de déckio 2-cloro-4-{2-hidroxietiltio)benzoico por medio del
procedimiento R para dar acido 2-cloro-4-(2-hidroxietlisulfonil)benzoico. 50 mg
de 4-<cloro-3{pirdin-2-l)ablina se acopldé a acido 2-cloro-4-(2-
hidroxietilsulfonil)benzoico por medio del procedimiento G. El producto se
purificd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-{pirldin-2-
1fenil)-4-(2-hidroxetilsulfonil)benzamida. MS (Q1) 451,0(M)*.

Ejemplo 236 2-cloro-N-{4-cloro-3-{piridin-2-ilyfenil)-4-(3-
hidroxipropilsulfonil)benzamida

Se usd 4 g de 2-cloro-4-flucrobenzonitrilo en el Procedimiento Q con 3-
mercapto-1-propanol para dar 2-cloro-4-{3-hidroxipropiltio)benzonitriio. Se hizo
reaccionar 1 g de 2-cloro-4-{3-hidroxipropiitio)banzonitrilc por medio del
procedimiento T para dar écido 2-cloro-4-(3-hidroxipropiltio)benzoico. Se hizo
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reaccionar 1,2 g de acido 2-cloro-4-(3-hidroxipropiltio)benzoico por medio del
procedimienio R para dar dcido 2-cloro-4-(2-hidroxipropilsulionil)benzolco. 75
mg de 4-cloro-3-{piridin-2di)ablina se acoplé a dcido 2-cloro-4-{2-
hidroxipropilsulfonil)benzolco por medio del procedimiento G. El producto se
purfficd en HPLC de fase Inversa para dar 2-cloro-N-{4-cloro-3-{piridin-2-
ifenif)-4-(3-hidroxiproplisulfonil)benzamida. MS (Q1) 465,0 (M)*.

Ejemplo 237 4-(allilsulfonil)-N-(loro-3-(piﬁdin—2-il)fanil)banzamlda

Se hizo reaccionar 7,3 g de 4{3-hidroxipropiltio)bsnzonitrilo por medio
del procedimiento R para dar 4-(3-hidroxipropilsulfonil)benzonitrio. 1.9 g de
NBS se agregd a una solucién de 2 g de 4-(3-hidrxdproplisulfonil)benzonitrilo y
2,8 g de trifenifosfina en 10 mL de diciorometanc a 0 °C. La mezcla de
reaccion se agltd a 0 ~5 °C durants 1h. La mezcia se diluy6 con diclorometano,
se lavd con HzO, se sacd (MgSO,) y se evapord. Se purificdé mediante
cromatografia en gel de silice (10-70% acetato de etiio/hexano) para dar 4-(3-
bromopropilaulfonilbenzoniiriio. 300 mg de 4-(3-bromopropilsulfonil)benzonitriio
se hizo reaccionar por medic del procedimiento T pera dar dcido 4-
(aliisulfonli}benzoico. 40 mg de 4-cloro-3-(piridin-2-iljabilina se acoplé a acido 4-
(aliisulfonibenzoico por medio del procedimiento G. El producto s purificd en
HPLC de fase Inversa para dar 4-{(alilsulfonil}-N-(4-cloro-3-(piridin-2-
iffenifbenzamida. MS (Q1) 413,2 (M)*.

Ejemplo 238 4-(alilsulfonil)-2-cloro-N-{4-cloro-3-{piridin-2-
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ifenibenzamida

Se agregd 115 mg de NBS a una solucién de 200 mg de 2-cloro-N-{4-
cloro-3-(piridin-2-l)fenil)-4-(3-hidroxipropilsulfonillbenzamida y 1689 mg de
trifeniifosfina en 3 mL de diclorometano a 0 °C. La mezcla de reaccion se agitd
a 0 ~5 °C durants 1h. La mezcla se diluyé con diclorometano, se lavé con H20,
se sacd (MgSO,) y se evapord. Se purificd mediante TLC preparativa en placa
(60% acetato de etilo/hexano) para dar 4-{3-bromopropiisulfonil)-2-cloro-N-(4-
cloro-3-{piridin-2-i}fenijbenzamkia. 60 mg de 4-(3-bromopropilsulionil}-2-cloro-
N-{4-cloro-3-{piridin-2-l)fenil)benzamida y 111 mg de carbonato de caslo en 0,5
mL de DMF sa calentaron a 100 °C en un reactor de microondas sellado por 20
min. La mazcla de reaccién se evapord, y el producto se purificé en HPLC de
fase inversa pera dar  4-{alllsulfonll)-2-cloro-N-(4-cloro-3-{piridin-2-
Ifeni)benzamida. MS (Q1) 448,0 (M)".

Ejemplo 239 2-cloro-N-{4-cloro-3-{piridin-2-il)fenil}-4-(3-
morfolinopropilsulfonil)benzamida

Se usd 120 mg de 4-(3-bromoproplisulfonil)-2-cloro-N-{4-cloro-3-{piridin-
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2-fenil}benramida en el Procadimiento P con morfolina para dar 2-cloro-N-(4-
cloro-3-{piridin-2-l)fenil}-4-{3-morfolinopropilsulfonil)benzamida. MS (Q1) 534,0
(M)*.

EJemplo 240 2-cloro-N-{4-cloro-3-(piridin-2-)fenil}-4-{2-oxopimolidin-1-
)benzamida

Se calentd una mezcla de 500 mg de 2-cloro-4-florobanzonitrilo, 821 mg
de 2-plmolidinona y 3 g de carbonato de cesio en 5 mL de DMF a 100 °C en un
reactor de microondas sellado por 15 min. La mezcla de reaccion se diluyd con
acetato de etiio, se lavd con HzO, se secdt (MgS0O,) y se evapord. Se purificd
mediante cromatografia en gel de sllice (20-80% acstato de etiio/hexano) para
dar 2-cloro-4-(2-oxopirrolidin-1-i)benzonitrilo. 890 mg de 2-cloro-4-(2-
axoplrrolidin-1<)benzonitrilo ée hizo reaccionar por medio del procadimiento T
para dar dcido 2-cloro-4-(2-oxopimolidin-1-il)benzoico. 80 mg de 4-cloro-3-
{pirdin-2-abllina se acopld a acldo 2-cloro-4-(2-oxoplrolldin-1-il)benzoico por
medio del procedimiento G. El producto se purificd en HPLC de fase Inversa
para dar 2-cloro-N-{4-cloro-3-{piridin-2-il)ffenil}-4-{2-oxopirrolidin-1-l)benzamida.
MS (Q1) 428,2 (M)".

Elemplo 241 N-{4-cloro-3-{piridin-2-il)fenil)-4-{2-oxooxazolidin-3-
ilbenzamida
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Se calentd una mezcla de 1 g de 4-Jcdobenzoato de metllo, 389 mg de
2-oxazolidona, 1,1 g de carbonato de potasio, 34 mg de N, N'-
dimetlietiiendiamina y 73 mg de yoduro de cobre en 10 mL de tolueno a 150 °C
en un reactor de microondas sellado por 2h. La mezcla de reaccién se diluyd
con acetato de etilo, se lavd con HzO, se secd (MgSO,) y 38 evapord. Se
purificd mediante cromatografla en gel de sllice (20-70% acetato de
etiio/hexano) para dar 4-(2-oxommzolidin-3-l)benzoato de metllo. 530 mg de 4-
(2-oxooxazolidin-3-ilbenzoato de metio se hidrolizd por medio del
procedimiento M para dar dcldo 4-(2-oxooxazolidin-3-i)benzoico. 70 mg de 4-
cloro-3-{piridin-2-l)abllina se acopld a acido 4-(2-oxooxazolidin-3-l)benzoico
por medio del procedimiento G. El producto se purificé en HPLC de fase
inversa para dar  N-{4-cloro-3-(piridin-2-l)fenil)-4-(2-oxooxazolidin-3-
ibenzamida. MS (Q1) 384,2 (M)*.

Elempio 242 N-(4-cloro-3-{piridin-2-il)fenil)-4-{etilsulfonil)-2-
metilbenzamida

Se usd 4 g de 4-bromo-2-metilbenzonitrilo en el Procedimiento Q con
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etantiol para dar 4-{etiltio)-2-metilbenzonitriic. Se hizo reaccionar 2 g de 4-
(etiltio)-2-metibenzonitiio por medio del procedimlento R pam dar 4-
(etilsulfonil)-2-metilbenzonitrilo. Se hizo reacclonar 2,5 g de 4-(eillsulfonll)-2-
metilbenzonitriio por medio del procedimiento T para dar écldo 4-(etilsulfonil)-2-
metiibenzoico. Se acoplé 75 mg de 4-cloro-3-{piridin-2-l)abliina a #cido 4-
(etilsulfonil)-2-metilbenzoico por medio del proeed'l\niento G. El producto se
purificd en HPLC de fase Inversa para dar A~{4-cloro-3-(piridin-2-)feni|}-4-
(etiisulfonil)-2-metibenzamida. MS (Q1) 415,0 (M)*.
Ejemplo 243 2-cloro-N-(4-cloro-3-(piridin-2-il)fenil}4-

(etlisulfonil)benzamida

Se usd 4 g de 2-cloro-4-flucrobenzonitrilo en el Procedimiento Q con
etantiol para dar 2-cloro-4-{etlitio)benzonitrilo. Se hizo reaccionar 2 g de 2-
cloro-4-{etiltio)benzonliriic por medio del procedimiento T para dar écido 2-
cloro-4-{(etiltio)benzoico. 1,5 g de é&cido 2-cloro-4-{etiltic)benzoico se hizo
reaccionar por medio del procedimiento R para dar éckio 2-cloro-4-
(etilsulfonil)benzolco. 75 mg de 4-cloro-3-(piridin-2-Iabilina se acoplé a acido
2-cloro-4-(etiisulfonil)benzoico por medio del procedimiento G. El producto se
purificd en HPLC do fase Inversa para dar 2-cloro-N-(4-cloro-3-{piridin-2-
Ifeni)4-{etilsulfonil)benzamida. MS (Q1) 435,1 (M)*.

Ejemplo 244 2-cloro-N-(4-cloro-3-(piridin-2-il)fenil)-4-
(Isopropilsulfonil)benzamida '
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Se usd 2 g de 2-cloro-4-fluorobenzonitriio en el Procedimiento Q con 2-
propantiol para dar 2-cloro-4-(isopropittio)benzoniiriio. 1,8 g de 2-cloro-4-
(isopropiltio)benzonitrilo se hizo reaccionar por medio del procedimliento T para
dar dcido 2-cloro-4-(lsopropiiiolbenzoico. 1 g de é&cido 2-cloro4-
(Isopropiitic)benzoico se hizo reaccionar por medio del procedimiento R para
dar écldo 2-cloro-4-{lsoproplisuifonil)benzoico. 75 mg de 4-cloro-3-{piridin-2-
Nabiline se acoplé a dcldo 2-cloro-4-{isopropilsulfonil)benzoico por medio del
procaedimiento G. El producto se purificé en HPLC de fase inveraa para dar 2-
cloro-N-{4-cloro-3-(piridin-2-l)fenil)-4-(isoproplisulfoni)benzamida. MS (Q1)
4491 (M)*.

Ejemplo 245 N-(4-cloro-3-{piridin-2-)fent!)-4-(isoproplisulfonil)benzamida

Se usé 2 g de 4-fluorobenzonitrio en el Procedimiento Q con 2-
propantiol para dar 4-{lsopropitic)benzoniriio. 800 mg de 4-
(isopropiltio)benzonitrilo se hizo reaccionar por medio del procedimiento T para
dar Ackio 4-(isopropiiio}benzolco. 730 mg de &cido 4-(lsopropiltio)benzoico e
hizo reacclonar por medio del procedimiento R para dar é&cido 4-
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(isoproplisulfonli)benzoico.75 mg de 4-cloro-3-(piridin-2-ll)abliina se acoplé a
4cido 4-{isopropilsulfonil)benzoico por madic del procadimiento G. El producto
8@ purificd en HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-l)fenil)-4-
(isoproplisulfonilbenzamkia. MS (Q1) 415,0 (M)

E]emplo 248 N-{4-cloro-3-(piridin-2-li)fenil)}-2-metil-4-
(metiisulfonil)benzamida

Se agitd una solucidén de 500 mg de 4-bromo-2-metilbanzonitriio y 268
mg de tiometdxido de sodio en 3 mL de DMF durante 1h. Se diluy6 la mezcla
de reaccién con acetato de etilo, se lavé con H;O, se secd (MgSO,) y se
evapord para dar 2-meti-4-(metilio)benzonitriio. 400 mg de 2-meti4-
(metiltio)benzonliriio se hizo reaccionar por medio del procedimiento T para dar
acido 2-metil-4-(metitio)benzoico. 430 mg de écido 2-metil-4-{metiitio)benzoico
se hizo reacclonar por medic del procedimiento R para dar acido 2-metil-4-
{metilsulfonilbenzolco. 60 mg de 4-cloro-3-{piridin-2-il)abilina se acopld a
acido 2-metil4-(metilsulfonil)benzoico por medio del procedimiento G. El
producto ss purifico en HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-
feni)-2-meti-4-(metiisulfonll)benzamida. MS (Q1) 401,0 (M)".

Ejemplo 247 N-(4-cloro-3-{piridin-2-l}fenil}-8-{metilsulfonil)nicotinamida
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Se hizo reacclonar 1 g de 8-cloronicotinato de metiio por medio del
procedimiento O para dar 6-{metlisulfonil)nicotinato de metilo. 1 g de 8-
(metilsulfonil)nicotinato de metilo se hidrolzd por medio del procadimiento M
para dar dckio 6-(metiisulfoni)nicotinico. 100 mg de 4-cloro-3-{piridin-2-l)abilina
88 acopld a dcido 6-(metiisulfonii)nicotinico por madio del procedimiento G. El
producto se purificd en HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-
iffenil-8-metiisulfoni)nicotinamida. MS (Q1) 388,1 (M)*.

EjJemplo 248 N-{4-cloro-3-{piridin-2-l)fenll)-2-metil-4-fenilpirimidin-5-
carbaxamida

Se acopld 50 mg de 4-cloro-3-{piridin-2-iabilina a écido 4-metil-2-fenil-5-
pirimidincarboxlilico por medio del procedimiento G. El producto sa purlficd en
HPLC de fase inversa para dar N-{4-cloro-3-{pirdin-2-i}fenil)-2-metil-4-
fenlipiimidin-5-carboxamida. MS (Q1) 401,1 (M)".

Elemplo 249 N-(4-cloro-3-{piridin-2-il}fenil}-1-{4-fluorofenil}-5-metil-1H-
pirazol-4-carboxamida

AYJA
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Se acopld 50 mg dae 4-cloro-3-{piridin-2-i)abilina a dcido 1-{(4-fluorofenil)-
5-metil-1H-pirazol-4-carboxllico por medio del procedimiento G. El producto se
purificd en HPLC de fase Inversa para dar N-{4-cloro-3-(piridin-2-ll)fenil)-1-(4-
fluorofentl)-5-metil-1H-plrazol-4-carboxamida, MS (Q1) 407,0 (M)".

Ejemplo 250 B-e|oro-N-(4-clplﬂdln-z-ll)lanll)nicotinamlda

Una mezcla de 450 mg de 4-cloro-3-{piridin-2-l)anliina, 427 mg de
cloruro de 6-cloronicotiniio y 1,9 g de PS-DIEA en 10 mL de diclorometanoc se
agitd en el agitador por 3h. La mezcla de reaccion se filird y se lavd con
diclorometanc. El filtrado sa concentrd para dar 8-cloro-N-(4-cloro-3-(piridin-2-
feninicotinamida. MS (Q1) 344,2 (M)".

Ejemplo 251 N~{4-cloro-3-(piridin-2-il}fenil)-8-{4-etilpiperazin-1-
nicotinamida

VL
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El procedimiento F se realizd usando 50 mg de 6-cloro-N-{4-cloro-3-
(piridin-2-il)fenil)nicotinamida y 83 pL de 1-etilpiperazina en 0,5 mL de BuOH.
Se purificd por HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-il)fenil}-8-
(4-etliplperazin-1-li)nicotinamikia. MS (Q1) 422,0 (M)*.

Ejemplo 252 N-{4-cloro-3-(piridin-2-il)fenil)-8-(4-(2-hidroxietil)piperazin-1-
il)nicotinamida

Se realizd el procedimiento F usando 50 mg de 8-cloro-N-(4-cloro-3-
(pirdin-2-)feni)nicotinamida y 80 L de 1-(2-hidroxietil)piperazina en 0,5 mL de
BuOH. Se purificd por HPLC de fase inversa para dar N-(4-cloro-3-{piridin-2-
ifenil}-6-(4-(2-hidroxietil)piperazin-1-il)nicotinamida. MS (Q1) 438,0 (M)".

EJemplo 253 (R)-N-{4-cloro-3-{piridin-2-il)fenil}-8-(2-
hidroxipropllamino)nicotinamida.
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Se realizd el procedimiento F usando 50 mg de 6-cloro-N-{4-cloro-3-
(pirfidin-2-l)feni)nicotinamida y 57 uL de R-1-Amino-2—propanol en 0,5 mL de
BuOH. Se purificé por HPLC de fase inversa para dar (R)-N-{4-cloro-3-(piridin-
2-il)fenil)-8-(2-hidroxipropilamino)nicotinamida. MS (Q1) 383,4 (M)*.

Elemplo 254 (S)-N-{4-cloro-3-(piridin-2-il}fenil}-6-(2-
hidreodpropilamino)nicotinamida

Se realizd el procedimiento F usando 50 mg de 6-cloro-N-{4-cloro-3-
{piridin-2-l)fenilnicotinamida y 57 pL de S-1-Amino-2—propano! en 0,5 mL de
BuOH. Se purificd por HPLC de fase inversa para dar (S)-N-{4-cloro-3-{piridin-
2-ifenil)-8-(2-hidroxipropliamino)nicotinamida. MS (Q1) 383,4 (M)*.

Elemplo 255 N-{4-cloro-3-(piridin-2-il)fenil)-6-(2,6-
dimetiimorfolino)nicotinamida
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Se realizd el procedimiento F usando 50 mg de &-cloro-N-{4-cloro-3-
(piridin-2-il)fenihnicotinamida y 80 uL de 2,6-dimetiimorfolina en 0,5 mL de
BuOH. Se purificd por HPLC de fase Inversa para dar N-(4-cloro-3-(piridin-2-
i)fenil)-8-(2,8-dimetiimorfolino)nicotinamida. MS (Q1) 423,4 M)*.

Ejemplo 256 N-{4-cloro-3-{piridin-2-il)fenil)}-8-{4-hidraxdplperidin-1-
Nnicotinamida

Se resllzd el procedimiento F usando 50 mg de 8-cloro-A-(4-cloro-3-
(piridin-2-ffenil)nicotinamida y 74 mg de 4-hidroxipiperidina en 0,5 mL de
BuOH. Se purificé por HPLC de fase inversa para dar N-{(4-cloro-3-{piridin-2-
INfenil)-8-(4-hidroxiplperidin-1-ii)nicotinamida. MS (Q1) 408,3 (M)".

Ejemplo 257 N-(4-cloro-3-(piridin-2-il)fanil)-8-(3,5-dimetil-1 H-plrazol-1-

Se agregd 21 mg de hidruro de sodio a una solucién de 84 mg de 3,5-
dimetiipirazol en 2 mL de DMF. La mezcla de reaccidén se agitd por 10 min, y

luego se agregd 100 mg de 8-cloro-N-{4-cloro-3-{piridin-2-i)fenifnicotinamida.

34o
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La reaccidn se calentd a 140 °C durante 16h. La mezcla se fragué con MeOH y
se evapord. El producto ee purificd en HPLC de fase inversa para dar N-(4-
cloro-3-(piridin-2-i)fenl}-8-(3, 5-dimetil-1 H-pirazol-1-inicotinamida. MS (Q1)
404,3 (M)

Ejemplo 258 N~(4-cloro-3-(piridin-2-il)fenil)-8-(3-oxopiperidin-1-

Qe

Se realizd el procedimiento F usando 50 mg de 6-cloro-N-{4-cloro-3-
(piridin-2-ll}fenil)nicotinamida y 29 mg de piperazin-2-ona en 0,5 mL de BuOH.
Se purificéd por HPLC de fase inversa para dar N-(4-cloro-3-(piridin-2-il)/fenif)-6-
(3-oxoplperidin-1-)nicotinamida. MS (Q1) 408,3 (M)".

Ejemplo 250 N-{(4-cloro-3-{piridin-2-)fenil}-4-{2-oxopiperazin-1-
i)benzamida

Se calentd una mezcla de 1 g de 4-yodobenzoato de metilo, 820 mg de
4-Boc-piperazinona, 1,1 g de carbonato de potasio, 32 mg de N, N-
dimetiletilenediamina y 70 mg de yoduro de cobre en 10 mL de tolueno a 150
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°C en un reactor de microondas sellado por 3h. La mezcla de reaccién se
diluyd con acetato de etilo, se lavé con H20, e secd (MgSO,) y se svapord. Se
purificd mediante cromatografia en gel de sliice (20-80% acetato de
etii/haxano) para dar 4-{(4-{metoxicarbonil}fanil}-3-oxopiperazina-1-carboxilato
de terbutio. 500 mg de 4-{4{metaxicarbonil)fenil)-3-oxoplperazina-1-
carboxliato de ter-butlio se hidrolizé por medio del procedimiento M para dar
acido 4-(4-(ter-butoxicarbonil)}-2-oxopiperazin-1-l)benzoico. 100 mg de 4-cloro-
3-(piridin-2-l)abliina se acoplé a écido 4-(4-{ter-butoxicarbonil)-2-oxopiperazin-
1d)benzoico por madio del procedimiento G. La mezcla de reaccion se diluyd
con acetato de etilo, se lavd con hidrdxido de sodio 0,1 N y salmuera, se secd
(MgSO,) y se evapord para dar 4-(4-{(4-cloro-3-{piridin-2-ilYfenlicarbamoail)fenil)-
3-oxopiperazina-1-carboxilato de ter-butilo. 300 mg de 4-(4-(4-cloro-3-(piridin-2-
Mfenlicarbamoil}fenil)}-3-oxopiperazina-1-carboxilato de ter-butlio sin tratar se
tratd con TFA (2 mL) que contenia trazes de HzQO por 1h. La mezcla de
reaccién se evapord y el producto sin tratar se purificd por HPLC de fase
inversa para dar N-(4-cloro-3-(piridin-2-il)fenil)-4-(2-oxopiperazin-1-
iNbenzamida. MS (Q1) 407,3 (M)".
Ejemplo 260 N-{4-cloro-3-(piridin-2-Nfenil)-4-(4-metil-2-oxopiperazin-1-

I)benzamida

Sa disoivid 120 mg de N-(4-cloro-3-(piridin-2-il)fenil}-4-(2-oxoplperazin-1-
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iNbenzamida en 2 mL de DMF y luego se tratd con 53 mg de paraformaldehido,
187 mg de triacetoxiborhidruro de sodio y 0,2 mL de AcOH. Luego de agitar 18
h, la mezcia de reaccién se evapord y el producto sin tratar se purificd por
HPLC de fase inversa pama dar A-(4-cloro-3-{piridin-2-il)ffenil)-4-(4-metil-2-
oxopiperazin-1-ijbenzamida. MS (Q1) 421,3 (M)".

Elemplo 261 2-amino-N-(4-cloro-3-(piridin-2-il)fenil)-4-
(metilsull’onll)zamlda

Se hizo reaccionar 2,2 g de 4-{metiisulfonil)-2-nitrobenzoato de metilo
por medio del procedimiento C para dar 2-amino-4-{metilsulfonil)benzoato de
metllo. Se hidrolizd 500 mg de 2-amino-4-(metilsulfonibenzoato de metilo por
medio del procedimiento M para dar écido 2-amino-4-(metiisulfoni)benzoico.
100 mg de 4-cloro-3-(piridin-2l)abllina se acoplé a écido 2-amino-4-
(metilsutfonil)benzoico por medio del procedimiento G. El producto se purificd
en HPLC de fase inversa para dar 2-amino-N-{4-cloro-3-(piridin-2-il)Yfenil)-4-
(metilsulfonll)benzamida. MS (Q1) 402,0 (M)".

Elemplo 262 2-acetamido-N-{4-cloro-3-{piridin-2-{l)fenil)-4-
(metilsulfonilbenzamida
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Se agregd 20 L de cloruro de acetilo a una solucidn de 80 mg de 2-
amino-N-{4-cloro-3-(piridin-2-ifenil}-4-(metilsulfonil)benzamida en 2 mL de
piridina a 0 °C. La mezcia de reaccién se dejé subir la temperatura hasta la
temperatura ambiente y se agitd por 2h. La reaccién se detuvo con MeOH y se
evapord. El producto se purific6 en HPLC de fase inversa para dar 2-
acetamido-N-{4-cloro-3-(piridin-2-il)fenil}-4-(metilsulfonil)benzamida. MS (Q1)
4440 (M)".

EJemplo 263 N-{4-cloro-3-(piridin-2-l)fenil)-2-iodo-4-
(maﬂlsulfonll)nmida

Se agregd 600 mg de 2-amino-4-{metilsulfonil)benzoato de metilo a una
solucién de 4 mL de H,0 y 1 mL de écido sulfdrico concentrado. La solucidn se
enfri6 a 0 °C y se agregd lentaments una solucién de 208 mg de nitrito de eodio
en 1 mkt de H:0. La mezcia de reacclén se agitd por 2 h y luego una solucién
de 782 mg de yoduro de potasio en 2 mL de H,0 se agregd por goteo a 0 °C.
La reaccién se dejd subir la temperatura hasta la temperatura amblente y se
agitd por 5 h. La mezcla se exirajo con acetato de etilo. Los extractos organicos
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combinados se lavaron con Na:S:0, saturado, se secd (MgSO,) y se evapord.

Se purificd mediante cromatografla en gel de silics (5-50% acetato de

etilo/hexanc) para dar 2-yodo-4-({metiisulfonll)benzoato de metiio. 160 mg de 2-
lodo-4-{metilsulfoni)benzoato de metilo se hidrollzd por medio del
procedimiento M pama dar dcido 2-lodo-4-{metiisulfonilbenzoico. 80 mg de 4-
cloro-3-{piridin-2-jabliina se acoplé a écido 2-odo-4-(metilsulfonil)benzoico por
medio del procedimiento G. El producto se purificé en HPLC de fase Inversa
para dar N-{4-cloro-3-{piridin-2-i)fenil)-2-odo-4-{metilsutfoni)benzamida. MS
(Q1) 513,0 (M)*.
Ejemplo 264 N-(4-cloro-3-(piridin-2-il)fenil}-8-{(38,5R)-3,5-

dimetilpiperazin-1 -ll)-z-meﬂlnlootlnamda

Se calentaron cantidades estequiométricas (0,04 mol) de propiloiato de
metilo y 3-aminocrotonato de etllo a 140 °C durante 1h. 1 g del (2E,4Z)-metil-4-
{1-aminoetiliden)-5-oxooct-2-snoato sin tratar en 4 mL de DMF se calentd a 230
°C en un reactor de microondas sellado por 40 min. La mezcla de reaccion ee
diluyd con acetsio de etilo, se lavd con HzO, se secd (MgSO,) y se evapord
para dar 8-hidraxd-2-metiinicotinato de etlio crudo. una mezcla de 800 mg de 6-
hidreod-2-metiinicotinato de etilo sin tratar en 4 mL de oxicloruro de fésforo se
calent5 a 150 °C en un reactor de microondas sellado por 15 min. La mezcla de
reaccién se vertid en hielo/agua, se extrajo con dietiiéter. Las capas orgdnicas
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combinadas se secaron (MgSO,) y se evapord. Se purificd mediante
cromatografia en gel de sllice (0-20% acetato de etilo/hexano) para dar 6-cloro-
2-metilnicotinato de efilo. 400 mg de 6-cloro-2-metilnicotinato de etlio se
hidolizé por medio del procedimiento M pera dar #cido 6-cloro-2-
metilnicotinico. 300 mg de 4-cloro-3-{piridin-2-ll)abilina se acopld a dcido 6-
cloro-2-metiinicotinico por medio del procedimiento G. La mezcla de reaccidn
se diluyd con acetato de etilo, se lavo con hidrdxido de sodio 0,1 N y saimuera,
se secod (MgSO,) y se evapord para dar 8-cloro-N-{4-cloro-3-(piridin-2-il)fenif)-2-
metiinicotinamida. El procedimiento F se realizé usando 100 mg de 8-cloro-N-
(4-cloro-3-{piridin-2-l)fenil}-2-metilnicotinamida y 128 mg de 28-
dimetilpiperazina en 1 mL de BuOH. Se purificéd por HPLC de fase inversa para
dar N-(4-cloro-3-{piridin-2-il)fenil}-8-{(35,5R)-3,5-dimetilpiperazin-1-ll)-2-
metlinicotinamida. MS (Q1) 436,3 (M)*.
Ejemplo 265 (S)-N-{(4-cloro-3-{piridin-2-il)fenil)-2-metil-6-{(3-

metiiplperazin-1-dnicotinamida

Se reallzd el procedimiento F usando 100 mg de 8-cloro-N-{4-cloro-3-
(piridin-2-il)fenil)-2-metilnicotinamida y 112 mg de S-(-)}-2-metllpiperizina en 1
mL de BuOH. Se purificd por HPLC de fase inversa para dar (S)-N-(4-cloro-3-
(pirdin-2-il)fenil)-2-metil-8-(3-metilpiperazin-1-)nicotinamida. MS (Q1) 422,3
)",
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Ejemplo 288 {R)-N-{4-cloro-3-{piridin-2-ilfenl)-2-metl-6-{3-
metilpiperazin-1-i)nicotinamida.

Se realizd el procedimiento £ usando 100 mg de 6-cloro-N-{(4-cloro-3-
(piridin-2-il)fenil)-2-metilnicotinamida y 112 mg de R-(+)-2-metilpiperizina en 1
mL de BuOH. Se purfficé por HPLC de fase inversa para dar (R)-N-{4-cloro-3-
(pirdin-2-il)fenll)}-2-metil-8-(3-metilpiperazin-1-il)nicotinamida. MS (Q1) 42223
"

EjJemplo 287 N-{4-cloro-3-{piridin-2-Il)fenil)}-2-metil-6-(3-metilpiperazin-1-
nicotinamida

Se realizd el procedimiento F usando 100 mg de 6-cloro-N-(4-cloro-3-
(piridin-2-il}fenil)-2-metilnicotinamida y 112 mg de 2-metilpiperizina en 1 mL de
BuOH. Se purificd por HPLC de fase Inversa para dar N-(4-cloro-3-{piridin-2-
fenil)-2-metil-6-(3-metiipiperazin-1-ilnicotinamida. MS (Q1) 422,3 (M)".

Ejemplo 268 N-{4-cloro-3-{piridin-2-ll)fenil)-6-(4-(2-hidroxiacetil)piperazin-
1-ll)-2-metiinicotinamida
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Se acopld 100 mg de N-{4-cloro-3-(piridin-2-l}fenil)-2-metil-8-{piperazin-
1-ihnicotinamida a dcido glicdlico por medio del procedimiento G. El producto
8@ purificd en HPLC de fase Invarsa pama dar N{4-cloro-3-{piridin-2-il)fenil)-8-
(4<(2-hidroxiacetil)plperazin-1-il}-2-metiinicotinamida. MS (Q1) 468,3 (M)".

EJemplo 2689 N-{4-cloro-3-(plridin-2-il)fenil)-2-metil-8-(4-
(meﬂluulfonll)plpelazlnd-il)nicotinamlga

Se agregd 1,3 mL de cloruro de metansulfoniio a una soluclén de 2 g de
1-Boc—plperazina y 1,3 mL de piridina en 6 mL de diclorometano lentaments a
0°C. La mezcla de reaccidn se dejd subir la temperatura hasta |a temperatura
ambiente y se agitd por 2h mientras se monitoreaba con TLC. Al completarse,
la mezcla se diluyd con diclorometano, se lavd con HzO, se sect (MgS0y) y se
svapord. Se purificé mediante cromatografia en gel de sllice (20-100% acetato
de etilo/hexano) para dar ter-butil-4-{metlisulfonilplperazina-1-carboxilato. 830
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mg de ter-buti-4-(metilsulfonil)piperazina-1-carboxiato se tratd con HCI 4N en
dioxano por 2h. La mazcla de reaccion se evapord para dar la eal de HCI de 1-
{metilsulfonli)piperazina. El procedimiento F se realtzé usando 50 mg de 6-
cloro-N-{4-cloro-3-{piridin-2di}fenil}-2-metiinicotinemida, 68 mg de 1-
(metilsulfonil)piperazina y DIEPA(1 eq) en 0,5 mL de BuOH. Se purificé por
HPLC de fase inversa para dar N-{4-cloro-3-(piridin-2-il)fenil)-2-metil-8-{4-
(metiisulfonipiperazin-1-ii)nicotinamida. MS (Q1) 486,3 (M)"*.
Ejemplo 270 N-{4-cloro-3-{piridin-2-l/){fenil}-2-metH-8-
tioqorfolinonicoﬁnamida

Se reallzd el procedimiento F usando 80 mg de 8-cloro-N-{4-cloro-3-
(pirdin-2-i}fenil)-2-metiinicotinamida y 78 uL de iomorfolina en 1 mL de BuOH.
Se purificd por HPLC de fase Inversa para dar N-{4-cloro-3-{piridin-2-l)fenil)-2-
metil-8-tiomorfolinonicotinamida. MS (Q1) 425,3 (M)*.

Ejemplo 271 N-{4-cloro-3-(plridin-2-il)fenil)}-2-metil-8-
sulfonlimerfolinonicotinamida

N
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Se hizo reaccionar 100 mg de N-{4-cloro-3-{piridin-2-il)fenil)}-2-metil-8-
tiomorfolinonicotinamida con el producto R. El producto ss purificé en HPLC de
fase Inversa para dar N-{4-cloro-3-{piridin-2-l)fenii)-2-metil-8-
sulfonlimorfolinonicotinamida. MS (Q1) 4573 (M)*.

Eiemplo 272 N-{4-cloro-3-(piridin-2-ll)fenil)}-2-metil-8-(2-{pimolidin-1-

etiamino) icotnamida
I .J'O

El procedimiento F se realizé usando 100 mg de 8-cloro-N-(4-cloro-3-
(piridin-24l)fenil)-2-metilnicotinamida y 70 uL de 1-{2-aminocetil)pirrolikdina en 1
mL de BuCH. Se purificé por HPLC de fase inversa pam dar N-{4-cloro-3-
(piridin-2-l)fenil)-2-met-8-(2-{pimolidin-1-il)stilamino)nicotinamida. MS (Q1)
436,0 (M)".

Ejemplo 273 N-{4-cloro-3-(piridin-2-l)fenit)-8-{(2-
(dineﬂlamlno)eﬂl)(meﬁl)amino)-z-mInlcotinamida

El procedimiento F se realizé usando 80 mg de 6-cloro-N-(4-cloro-3-
(piridin-2-il)fenil)-2-metiinicotinamida y 68 uL de N,N,N'-trimetiletiiandlamina en
0.5 mL de BuOH. Se purificd por HPLC de fase Inversa para dar N-{4-cloro-3-
(piridin-2-Nfenil)-8-({2-(dimetilamino)etil)(metilamino)-2-metilnicotinamida. MS
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(Q1) 424,0 (M)*.
Elemplo 274 N-{(4-cloro-3-(piridin-2-il)fenil}-2-metll-8-(3-oxoplperazin-1-

IDnicotinamida

e

El procadimiento F se realizd usando 100 mg de 6-cloro-N-{4-cloro-3-
{piridin-24i}fenil)-2-metinicotinamida y 84 mg de piperazina-2-ona en 1 mL de
BuOH. Se purificd por HPLC de fass inversa para dar N-{4-cloro-3-{piridin-2-
Ifeni)-2-metil-8-(3-oxopiperazin-1-inicotinamida. MS (Q1) 422,3 (M)*.

Ejemplo 275 N-{4-cloro-3-{piridin-2-il)fenil)-2-metil-8-(3-metil-1+-1,2,4-
triazol-1-nicotinamida

Una meazcla de 57 mg de 3-metil-1,2,4-trlazol y 16 mg de hidruro de
sodio en 2 mL de DMF se agitd por 10 min. Se agregaron 80 mg de 8-cloro-N-
(4-cloro-3-{piridin-2-il)fenil}-2-metiinicotinamida. La reaccién se calentd a 140
°C durante 16h. La mezcia de la reaccidn se detuvo con MeOH y ss evapord.
Se purificé por HPLC de fase Inversa para dar N-{(4-cloro-3-{piridin-2-il)fenil)-2-
metll-8-(3-metil-14-1,2,4-triazol-1-inicotinamida. MS (Q1) 405,3 (M)*.
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Ejempio 278 N-{4-cloro-3-{piridin-2-il)fenll)-2-metil-8-(1H-1,2,4-trlazol-1-
Inicotinamida

Una mezcla de 41 mg de 1,2,4-triazol y 14 mg de hidruro de sodio en 2
mL de DMF se agité por 10 min. Se agregé 70 mg de 8-cloro-N-(4-cloro-3-
{piridin-2-l)fenil)-2-metiinicotinamida. La reaccién se calentd a 140 °C durante
6h. La mezcia de la reaccion se detuvo con MaOH y se evapord. Se purificd por
HPLC de fase Inversa para dar N-{4-cloro-3-{piridin-2-i)fenll)-2-metil-8-(1+-
1,2,4-triazol-1-inicotinamida. MS (Q1) 381,4 (M)*.

Ejemplo 277 N-{4-cloro-3-{piridin-2-il)fenil)-2-metil-6-(1H-pirazok-1-
ijnicotinamida

Una mezcla de 52 mg de pirazol y 18 mg de hidruro de sodio en 2 mL de
DMF se agitaron por 10 min. Se agregaron 80 mg de 8-cloro-N-(4-cloro-3-
(plridin-2-lt)fenil)-2-metiinicotinamida. La reaccién se calentd a 140 °C durante
5h. La mezcia de la reaccion se detuvo con MeOH y se evapord. Se purifictd por
HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-il)fenll)-2-metil-8-{1H-
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pirazol-1-il)nicotinamida. MS (Q1) 380,0 (M)*.
Ejemplo 278 N-(4-cloro-3-{plridin-2-l)fenil)-2-metil-6-{piperazin-1-

Q

El procedimlento F se realizd usando 80 mg de 8-cloro-N-(4-cloro-3-
{piridin-2i}fenli}-2-metiinicotinamida y 208 mg de 1-Boc-piperizina en 1 mL de
BuOH. La mezcla de reaccién se evapord para dar 4-{5-(4-cloro-3-(piridin-2-
Mfenilcarbamoll}-8-metiipiridin-2-jpiperazina-1-carboxilato de ter-butito. 150 mg
de  4-{5-{4-cloro-3-{piridin-2-ifenilcarbamoil)}-8-metilpiridin-2-ipiperazina-1-
carbaxdlato de ter-butilo se traté con TFA (1 mL) que contenla trazas de HzO
por 2 h. La mezcia de reaccién se diluyd con acetato de etilo, se lavd con
hidréxido de sodio 0,1N y saimuera, se secd (MgSO,) y se evapord. Se purificd
por HPLC de fase inversa para dar N-{4-cloro-3-{piridin-2-i)fenll)-2-metil-&-
{plperazin-1-nicotinamida. MS (Q1) 408,3 (M)*.

Ejemplo 279 (R)-N-{4-cloro-3-{piridin-2-il)fenil)-8-(2-hidroxipropilamino)-
2-metilnicotinamida

El procedimiento F se realizd usando 60 mg de 8-cloro-N-(4-cloro-3-

A
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(piridin-2-Hfenil)-2-metiinicotinamida y 116 pL de R-{-)-1-amino-2-propanol en
0,5 mL de BuOH. Se purificé por HPLC de fase inversa para dar (R)-N-{4-cloro-
3Hpirdin-2-Nfenil)}-8-(2-hidroxipropliamino)-2-metilnicotinamida. MS (Q1) 397.4
)*.

Ejemplo 280 (S)-N-{4-cloro-3-{piridin-2-l)fenil)-8-(2-hidroxdpropilamino)-
2-metilnicotinamida

El procedimlentc F se realixd usando 80 mg de 8-cloro-A-{4-cloro-3-
(pirdin-2-l)fenil)-2-metiinicotinamida y 118 plL de S-{+)-1-amino-2-propanol en
0,5 mL de BuOH. Se purificé por HPLC de fase inversa para dar (S)-N-(4-cloro-
3-(piridin-2-il)fenil)}-6-{2-hidroxipropilamino)-2-metilnicotinamida. MS (Q1) 387,4
"

Ejemplo 281 6-(2{1H-imidazol-4-l}etilamino)-N-(4-cloro-3-(piridin-2-
il)fenil)-2-metilnicotinamida

El procedimientc F ee reallzd usando 80 mg de 8-cloro-N-{4-cloro-3-
(piridin-2-i)fenil)-2-metilnicotinamida y 83 mg de histamina en 0,5 mL de BuOH.
Se purificd por HPLC de fase Inversa para dar 8-(2-{1H-imidazol-4-iljetilamino)-
N-{4-cloro-3-{piridin-2-l)fenll)-2-metilnicotinamida. MS (Q1) 433,0 (M)
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EJemplo 282 8-(4-acetilpiparazin-1-il)-N-{4-cloro-3-(piridin-2-il}fenil)-2-
metiinicotinamida

El procedimiento F se reallzd usando 55 mg de 6-cloro-N-(4-cloro-3-
(piridin-2-il)fenll)-2-metiinicotinamida y 98 mg de 1-acetilpiperazina en 0,5 mL
de BuOH. Se purificd por HPLC de fase Inversa para dar 8-(4-acetiliplperazin-1-
I}-N-(4-cloro-3-{piridin-2-il)fenil)-2-metilnicotinamida. MS (Q1) 450,4 (M)".

Ejemplo 283 N-{4-cloro-3-(piridin-2-i)fenil)-8-(2,8-dimetiimorfolino)-2-
metilnicotinamida

El procedimiento F se realzé usando 55 mg de 6-cloro-N-{4-cloro-3-
(piridin-2-ll)fenil)-2-metlinicotinamida y 85 mg de 2,6-dimetilmorfolina en 0,5 mL
de BuOH. Se purificd por HPLC de fase inversa para dar N-{(4-cloro-3-(pliridin-2-
ifenii)}-8-(2,8-dimetilmorfolino)-2-metlinicoinamida. MS (Q1) 436,2 (7))

Elemplo 284 N-{4-cloro-3-{piridin-2-il}fenil}-8-(4-hidroxipiperidin-1-if}-2-
metilnicotinamida

933
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El procedimiento F se realizd usando 55 mg de 6-cloro-N-{4-cloro-3-
(piridin-2l)fenil}-2-metiinicotinamida y 78 mg de 4-hidropiperidina en 0,5 mL de
BuOH. Se purificé por HPLC de fass inversa para dar N-{4-cloro-3-{piridin-2-
ifenil}-8-(4-hidroxipiperidin-1-i}-2-metiinicotinamida. MS (Q1) 422,1 (M)".

Ejemplo 285 6-(3-(1H-imidazol-1-i)propilamino)-N-{4-cloro-3-(piridin-2-
illffenil}-2-metiinicotinamida

El procedimiento F se realizé usando 55 mg de 6-cloro-N-(4-cloro-3-
(pirdin-2-il)fenil)-2-metiinicotinamida y 82 pl. de 1-{3-aminopropil)-imidazol en
0,5 mL de BuOH. Se purificd por HPLC de fase Inversa para dar 6-(3-(1H-
imidazol-1-)propllamino)-N-(4-cloro-3-(piridin-2-il)fenil)}-2-metiinicotinamida. MS
(Q1) 448,1 (M)".

Ejemplo 286 N-(4-cloro-3-{piridin-2-i)fenil)-6-(isobutilamino)-2-
metiinicctinamida

S3e
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El procedimiento F se realizd usando 50 mg de 6-cloro-N-{4-cloro-3-
{piridin-2-i}feni}-2-metiinicotinamida y 70 pL de Isobutilamina en 0,5 mL de
BuOH. Se purificd por HPLC de fass inversa para dar N-(4-cloro-3-{piridin-2-
Ifenif)-6-(Isobutilaminc)-2-metiinicotinamida. MS (Q1) 385,4 (M)".

Ejemplo 287 2-cloro-N'-{4-cloro-3-{piridin-2-ilfent!)}-N*,N*-

dimetittereftalamida
cl

g

—N
\

Se acopld 290 mg de clorhidrato de dimetilamina a 1 g de &cido 4-(ter-
butoxicarbonll)}-3-clorobenzoico por medio del procedimiento G. La mezcla de
reaccion se diluyd con acetato de etilo, se lavd con HCI 0,1 N, NaOH 0,1 Ny
salmuera, ro secd (MgS0O,) y se evapord para dar 2-cloro-4-
(dimetilcarbamollbenzoato de  terbutio. 1,19 de  2-cloro4-
(dimetiicarbamoll)benzoato de ter-butilo se traté con TFA (4 mL) que contenia
trazas de de HzO por 2 h. La mezcla de reaccion se evapord, y luego se agregd
HCI 0,1 N. El sdlido resultante se filird y se lavd con H:O para dar acldo 2-
cloro-4-(dimetilcarbamoil)benzolco. 100 mg de 4-cloro-3-(piridin-2-il}abilina se
acopié a éckdo 2-cloro-4{dimetilcarbamolllbenzoico por medio del

55t



procaedimiento G. El producto se purificd en HPLC de fase inversa para dar 2-
cloro-N"-(4-cloro-3-{piridin-2-il)fenil)-N* N*-dimetittereftalamida.

MS (Q1) 414,1 (M)".

Ejemplo 288 N-(4-cloro-3-(piridin-2-il)fenil)-8-(morfolin-4-

carbonli)nicotinamida
o

o)

Se acopld 63 mg de morfolina a 120 mg de &cido 5
{metoxicarbonil)pirkin-2- carboxilico por medio del procedimisnto G. La mezcla
de reaccién se diluyd con acetato de etllo, se lavé con bicarbonato de sodio
saturado y saimuera, se secd (MgSO,) y es evapord para dar 8-(morfolin-4-
carbonl)nicotinato de metilo. 180 mg de 6{morfolin-4-carbonil)nicotinato de
metilo se hidrolizé por medio del procedimiento M para dar acido 8-{morfolin-4-
carbonilinicotinico. 100 mg de 4-cloro-3-{piridin-2-iljabllina se acopld a acido 6-
(morfolin-4-carbonil)nicotinico por medio del procedimiento G. E! producto se
purificd en HPLC de fase Inversa para dar 2-cloro- N-{4-cloro-3-(plridin-2-
ilyfenil)-8-(morfolin-4-carbonifnicotinamida. MS (Q1) 423,4 (M)*.

Ejemplo 289 N-{4-Cloro-3-{piridin-2-ll)fenil)-3-hidroxi-4-
(metilsulfonilmetil)benzamida

SH%
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Se disoivid dcido 3-Hidroxi-4-metilbenzoico (8,86 g, 451 mmol) en
metanc! (200 ml). Se agregé HCI 4N en 1,4-dioxano (34 ml, 0,135 mmol HCI) y
la solucién se calentd a 55°C durante 18 horas, El solvente se concentrd en un
evaporador rotatorio, y luego se particioné entre agua y acetsio de etilo. La
porcidn acuosa se extrajo con acetaio de eflio una vez, y los exiractos de
acstato de etlio se combinaron y se lavé con agua una vez, salmuera una vez,
se secd con MgSQ,, y se evapord a 3-hkirox-4-metilbenzoato de metiio como
un sodfido sin tratar color tostado (8,66 g) el cual se usd sin purificacion. 3-
hidroxi-4-metilbenzoato de metllo (688 g, 40,1 mmol) se disolvid en
diclorometano (200 ml), se tratd con piridina (4,3 mi, 60,2 mmol), y se enfrid en
un bafo de hielo y aguas. Se agragd cloruro de acetilo (3,8 ml, 50,1 mmol) por
goteo. La solucién se dejd subir la temperatura hasta la temperatura ambiente,
con agitacién, durante 18 horas. La solucién se lavd con HCl acuoso 1 N dos
veces, agua una vez, salmuera una vez, se seco con MgSO,, y se evapord a 3-
acetoxi-4-metiibenzoato de metilo como un acelte sin tratar color tostado (6,93
g) el cual se usé sin purificacién. 3-acetoxi-4-metiibenzoato de metilo (6,38 g,
30,6 mmol) se disovié en tetracloruro de carbono (130 ml) y se tratd con
peroxianhidruro benzolco (200 mg, 0,83 mmol) y NBS (5,45 g, 30,8 mmol),
luego se calentd a 85°C durante 3 horas. Luego de enfriar a temperatura
ambients, la solucién se filtrd a través de Cellte 545 y se evapord a un sdlido
sin tratar amarilio el cual se purificd por gel de sllice cromatografia réplda (5%

339
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diclorometano/hexanos incrementando a 35% diclorometano/hexanos) para dar
3-acetox-4-{bromometil)benzoato de metilo como un sdlido blancuzco (4,18 g).
3-acetoxi-4-(bromometil)benzoato de metilo (2,00 g, 6,87 mmol) se usd en el
Procedimiento O para dar 3-acetoxi-4-(metilsulfoniimetilbenzoato de metilo
como un sdlido blanco (1,67 g) el cual se usd sin purificacion. 3-acetoxi-4-
{metilsulforimetilbenzoato de metilo (1,87 g, 5,83 mmol) sa saponificd por
medio del procedimleno M pam dar d4ckio  3-hidrod4-
(metilsulfoniimeti)benzoico como un sdlido blanco (1,05 g) el cual se usd sin
purificacién. Acido 3-Hidroxi-4-(metilsulfoniimetil)benzoico (880 mg, 3,74 mmol)
sa disolvid en 1,4-dioxano (25 ml) y se traté con cloruro da tionlio (8 ml) y DMF
(5 gotas), luego sa calentd a 50°C durants 2 horas. La reaccién se enfrid y se
evaport para dar un aceite. El residuo oleoso se disolvié en diclorometano (40
ml), se enfrié en un bafio de agua y hlelo, y se tratd por goteo con una solucién
de 4-cloro-3-(piridin-2-Mabilina (767 mg, 3,74 mmol) en diclorometano (30 mi).
La reaccién se agité 18 horas, dejando calentar a temperatura ambients. La
reaccién se dliiuyd con diclorometano (40 mi) y se agitd fuertemente con agua
{50 ml} mientras se acidificaba a pH 6 con &cido citico 1 M. La porcidn
diclorometano se separt, y se agregd suficiente metanol se agregd para
disolver los sdlidos precipitados. La solucién se lavd con agua una vez,
salmuera una vez, se secd con MgSQ,, y se evapord para dar un solido el cual
se triturd con diclorometano, se filird, y se secd con aire para dar 809 mg de
producto crudo. Una porcién (20 mg) se purificé en HPLC de fase Inversa para
dar 16 mg de N-{4-cloro-3-(piridin-2-)fenil)-3-hidroxi-4-
(metilsulfoniimeti)benzamida purificada como un sdiido blanco. MS (Q1) 417
(M)*.
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Ejemplo 280 N-(4-Cloro-3-{piridin-2-I)fenil)-3-isobutoxi-4-
(metilsulfoniimeti)benzamida

Se tratd N-(4-cloro-3-(piridin-2-ll)fenil)-3-hidroxi-4-
{metilsulfoniimetillbenzamida (50 mg, 0,12 mmol) con 1-bromo-2-metilpropano
(26 i, 0,24 mmol) por medio del procedimiento U para dar 10 mg de A-(4-
cloro-3-(piridin-2-ijfenil)-3-isobutoxi-4~{metiisulfoniimetilbenzamida. MS (Q1)
473 (M)*.

EJesmplo 281 N-{4-Cloro-3-{piridin-2-il)fenil)-3-metoxi-4-
{metiisulfonliimstilbanzamida

Se tratd N-{4-Cloro-3-(piridin-2-i)fenil)-3-hidroxd-4-
(metlisulfoniimetilbenzamida (50 mg, 0,12 mmol) con yodometano (7,5 ul, 0,12
mmol) por medio del procedimiento U para dar 12 mg de N-{4-cloro-3-(plridin-2-
il)fenil)}-3-metoxi-4-{metiisulfoniimetilbenzamida. MS (Q1) 431 (M)".

Ejemplo 282 N-{4-Cloro-3-{piridin-2-i)fenil)-3-etoxi-4-
(metilsulfoniimetibenzamida

S
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Se tratd N-(4-Cloro-3-(piridin-2-il)feni!)-3-hidroxi-4-
(metilsutfoniimetil)benzamida (50 mg, 0,12 mmol) con yodoetano (10 ui, 0,12
mmol) por medio del procedimiento U para dar 22 mg de N-{4-cloro-3-{plridin-2-
Tfenil)-3-etoxi-4-{metilsulfoniimeti)bsnzamida. MS (Q1) 445 (M)".

Ejemplo 283 N-{4-Cloro-3-(piridin-2-i)feni)-3-(2-(4-
{metilsulfonil)plperazin-1-il)etoxi}-4-{metilsulfoniimetilbenzamida

3

£
Se disolvié N-(4-Cloro-3-(piridin-2-li)}fenil)-3-hidroxi-4-
(metilsulfoniimetillbenzamida (1,00 g, 2,40 mmol) en DMF (20 mi). Se
agregaron carbonato de cesio (1,58 g, 4,8 mmol) y 1,2-dibromoetano (0,83 mi,
9,86 mmol), y la reaccién se aghd a 50°C durante 18 horas. La reaccién se
detuvo con agua, se basificd con NaOH acuoso 10%, y se extrajo con acetato
de etiio dos veces. Los exiractos de etlio se lavaron con sgua una vez,

salmuera una vez, se sacaron con MgSO,, y se evapord para dar un aceite sin
tratar el cual se purificd por cromatografia (25% hexanos en acetato de etilo)
para dar 480 mg de 3-(2-bromoetoxi)-N-(4-cloro-3-(piridin-2-il)fenil)-4-
{metiisulfonimetilbenzamida como un sdlido de color amarillo. 3-(2-
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Bromoetoxi)-N-{4-cloro-3-{(piridin-2-!l)fenil}-4-(metiisutfoniimeti)benzamida (100
mg, 0,18 mmol} se disolvi¢ en DMF (2,0 ml), y se agregaron carbonaio de
potasio (32 mg, 0,23 mmol) y piperazina-1-carboxiato de ter-butlio (38 mg, 0,21
mmol). La reaccién se agltd por 18 horas a temperatura ambients, se fragud en
agua, y se exirajo con acetato de etilo dos vaces. Los extractos de acetato de
etilo se lavaron con agua una vaz, salmuera una vez, 88 secd con MgSOy,, y se
ovapord para dar un aceite crudo. El acelte se disolvid en diclorometano (1 ml)
y se tratd con acido triflucroacético (3 mi) por 1 hora. La reaccién se evapord a
sequedad, y e sdlido sin tratar se purificd an HPLC de fase inversa para dar 63
mg de AN-{4-cloro-3-{piridin-2-l}fenil}-4-{metiisulfoniimetil}-3-{2-(piperazin-1-
Netoxibenzamida como un sdildo blanco. NH{4-Cloro-3-(piridin-2-i}feni-4-
(metilsulfoniimetil)-3-(2-{piperazin-1-l)etoxd)benzamida (30 mg, 0,047 mmol) se
disolvié en diclorometano (1,5 mi) y THF (1,0 mi). Se agregaron N-etl-N-
isopropilpropan-2-amina (18 pl, 0,10 mmol) y cloruro de metansulfonlio {4 pi,
0,051 mmel), y la reaccion se agitd a temperatura amblente durante 72 horas.
Sa agregaron mas N-eti-N-sopropilpropan-2-amina (8 pl, 0,051 mmol) y
cloruro de metansulfonilo (4 pl, 0,061 mmol) y la reaccion se agitéd por 2 horas.
Luego de otrm adicién de cloruro de metansulfonilo (4 ul, 0,051 mmol), la
reaccién se agitd por 2 horas y 86 evapord para dar un sdlido sin tratar el cual
se purificd en HPLC de fase inversa para dar 8 mg de N-(4-cloro-3-(piridin-2-
iNfenil)-3-(2-{4-(metitaulfonil)piperazin-1-il)ato:d)-4-(metlisulionlimeti}banzamida.
MS (Q1) 807 (M)*.
Ejemplo 284 N-{4-Cloro-3-{piridin-2-l)fenil}-4-{metiisulfoniimetin-3-(2-(3-

oxopiperazin-1-l)etoxd)benzamida

543
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Se disolvié 3-(2-Bromoetoxi)-N-{(4-cloro-3-(piridin-2-il)fenil)-4-
(metilsulfonlimeti)benzamida (50 mg, 0,085 mmol) en DMF (1,0 ml) y se tratd
con carbonato de potasio (18 mg, 0,13 mmol) y piperazin-2-ona (11 mg, 0,11
mmol) por 18 horas. La reaccidn se calentd por 2,0 horas a 50°C, luego se
agregd més carbonato de potasio (18 mg, 0,13 mmol) y piperazin-2-ona (11
mg, 0,11 mmol). 2 horas después, la reaccion se detuvo en NaOH 5% y se
exirajo con acetaip de etlio dos veces. Los extractos de acetato de etiio se
lavaron con agua una vez, salmuera una vaz, se secd con MgSOy, y se purificd
por HPLC de fase Inversa para dar 18 mg de N-{4-cloro-3-{piridin-2-il}fenil)-4-
(metilsulfoniimetil)}-3-(2-{3-oxopiperazin-1-iljetoxi)benzamida. MS (Q1) 558 M)*.

Elemplo 205 3-(2-(4-Acetilpiperazin-1-etaxd)-N-{4-cloro-3-(piridin-2-
Il)fanll)-4-(molilaulfonllnetll)benzaida

Se disolvié 3-(2-Bromoetox)-N-{4-cloro-3-(piridin-2-ll)fenil)-4-
(metilsulfonlimetil)benzamida (50 mg, 0,085 mmol) en DMF (1,0 ml) y se tratd
con carbonato de potasio (18 mg, 0,13 mmol) y 1-{plperazin-1-)etanona (15
mg, 0,11 mmol) por 18 horas. La reaccién se calentd por 2,0 horas a 50°C,
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luego se agregd més carbonato de potasio (18 mg, 0,13 mmol) y 1-{piperazin-
1-jetanona (15 mg, 0,11 mmol). 2 horas después, la reaccién se detuvo en
NaOH 5% y se extmajo con aceatato de etilo dos veces. Los exiractos de acetato
de etilo se lavaron con agua una vez, salmuera una vez, se sectd con MgSQ,, y
8@ purificd por HPLC de fage inversa para dar 18 mg de 3-(2-(4-acetiipipsrazin-
1-Hyetox1)-N-{4-cloro-3-(piridin-2-)fenil-4-metiisulfonilmeti)benzamida. =~ MS
(Q1) 543 (M)
Ejemplo 296 N-(4-Cloro-3-(piridin-2-l)fenil)-3-(2+(2.6-

dlmotllmorfollno)eto:dH—(metllauIlmetil)benzamida

Se disolvid 3-(2-Bromoetoxd)-N-{4-cloro-3-{piridin-2-il)fenil}-4-
(metilsulfoniimeti)benzamida (50 mg, 0,095 mmol) en DMF (1.0 ml) y se traté
con carbonato de potasio (18 mg, 0,13 mmol) y 2,6-dimetiimorfolina (14 pl, 0,11
mmol), y se agitd a temperatura ambilente durants 18 horas. La reaccién se
detuvo en 5% NaOH y se extrajo con acstato de eflio dos vecas. Los axtractos
de acetato de etilo se lavaron con agua una vez, saimuera una vez, se secd
con MgSO,, y se purlificé por HPLC de fase Inversa para dar 20 mg de N-(4-
cloro-3-{piridin-2-N)fenll}-3-(2-(2,6-dimetiimorfolinc)etoxd)-4-
(metiisulfoniimeti)benzamida. MS (Q1) 571 (M)*.

Elemplo 207 A~{(4-Cloro-3-(piridin-2-il{fenil}-4-{metilsutfonlimetil)-3-(2-
morfolinoetoxi)benzamida

S&5



277

Se disolvié 3-(2-Bromoetoxi)-N-(4-cloro-3-(piridin-2-l)fenil)-4-
{metilsulfonlimetil)benzamida (50 mg, 0,085 mmol) en acatonitrdio (1,0 ml) ¥
DMF (1,0 mi), se tratd con carbonato de potaslo (18 mg, 0,12 mmol) y morfolina
{10 pl, 0,11 mmol), y se agtid 18 horas a temperatura amblente. La reaccién se
calentd a 50°C durants 8 horas, y luego se dejé en agitacion 18 horas a
temperatura amblente. La reaccién se detuvo en agua y se extrajo con acetato
de etlio dos veces. Los exiracios de acetato de stilo se lavaron con agua una
vez, salmuera una vez, se secd con MgSO,, y se evapord para dar un aceite el
cual se purlficd por HPLC de fase Inversa para dar 30 mg de N-(4-cloro-3-
(piridin-2-if)fenil}-4-(metilsulfonilmetil}-3-(2-morfolinostoxi)benzamida. MS (Q1)
530 ()",

Elemplo 298 N-{4-Cloro-3-(piridin-2-ll){fenil)-4-{metiisulfonilmetil)-3-(2-
(piperidin-1-il)etoxi)benzamida

Se disoivié 3-(2-Bromoetoxi)-N-(4-cloro-3-{piridin-2-il)fenil)-4-
(metilsulfonlimeti)benzamida (50 mg, 0,085 mmol) en diclorometano (1,0 ml),
se tratd con trietilamina (20 pl, 0,15 mmol) y piperidina (11 ul, 0,11 mmol), y se

4



278

agitd 2,0 horas a temperatura ambiente. Se agregaron acetonitrilo (0,25 ml) y
N-etil-N-isopropilpropan-2-amina (25 i, 0,19 mmol), y la reaccién se agité por
otras 45 horas. La reaccidn se detuvo en agua y se extrajo con diclorometano
dos veces. Los exiractos de diclorometano se lavaron con agua una vez,
salmuera una vaz, se secO con MgSO,, y se evapord para dar un sdlido el cual
sa purificd por HPLC de fase Inversa para dar 17 mg N-{4-cloro-3-{piridin-2-
ifent!)-4-{metilsulfonlimeti)}-3-(2<{plperidin-1-il)etoxi)benzamida. MS (Q1) 528
(M)".
Elemplo 268 N-{4-Cloro-3-(piridin-2-)fenil)-4-{metilsulfoniimeti}-3-(2-

(pirrolidin-1il}stoxi)benzamida

Se disolvié 3-{2-Bromoetoxi)}-N-(4-cloro-3-(piridin-2-i)fenil)-4-
{metilsulfoniimetilbenzamida (40 mg, 0,076 mmol) en acetonitrilo (1,0 mi) y
DMF (1,0 ml), se traté con carbonato de potasio (18 mg, 0,12 mmol) y
plirrolidina (7 i, 0,084 mmol), y se agitd 18 horas a temperatura ambiente. La la
reaccién se detuvo en agua y s8 extrajo con acetato de stilo dos veces. Los
axtractos de acetato de etiic se lavaron con agua una vez, salmuera una vez,
se secd con MgSO,, y se evapord para dar un acelte el cual se purificd por
HPLC de fase Inversa para dar 30 mg de A-{4-cloro-3-(piridin-2-i)fenil)-4-
(metilsulfonilmetil)-3-(2-(pirrolidin-1-il)stoxd)benzamida. MS (Q1) 514 (M)".

Ejemplo 300 3-Amino-N-(4-cloro-3-(piridin-2-l)fenil)-4-
{metilsulfonlimeti)benzamida

54}
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Se disolvié dcldo 4-(bromomaetil)}-3-nitrobenzoico (2,00 g, 7,68 mmol) en
metanol (20 ml) y se trat6 con 1 gota de dcido sulfirico concentrado, luego se
agitd por 72 horas a temperatura ambiente. Se agregaron 3 gotas més de écido
sulfiirfico concentrado, y la reaccién se agitd a 50°C durante 24 horas. El
solventa se concentrd en un evaporador rotatorio, se diluyé con acetato de
etilo, y se lavé con agua dos veces, NaHCO; saturado una vez, agua una vez,
salmuera una vez, se secd con MgSO,, y se evapord para dar 1,82 g de un
aceite amarillo, 4-(bromometil}-3-nitrobenzoato de metilo y se utlizé sin
purificacién. 4-(bromometil}-3-nitrobenzoato de metilo (1,82 g, 6,64 mmol) se
usé en el Procedimlento O para dar 1,66 g de 4-(metilsulfoniimetil)-3-
nitrobenzoato de metlio como un sdlido el cual se usd sin purificacion. 4-
(metilsulfoniimetil}-3-nitrobenzoato de metilo (1,68 g, 8,07 mmol) se saponificd
por medio del procedimiento M para dar 1,21 g de écido 4-(metilsulfoniimetil)-3-
nitrobenzolco como un sélido anaranjado, el cual se usé sin purificacién. Acido
4-(Metlisulfonilmetil)-3-nitrobenzoico (839 mg, 2,46 mmol) se disolvié en 1,4-
dioxano (15 mi), se tratd con cloruro de tionllo (1,0 mi) y DMF (1 gota), y se
agitd a temperatura amblente durante 18 horas, luego a 50°C durante 8 horas,
luego a temperatura ambiente durante 18 horas. Luego de otras 4,0 horas a
50°C, los solventes y exceso de cloruro de tionilo se eliminaron mediante
evaporador rotatorio, y el residuo se disolvid diclorometano (25,0 mi) y se tratd
con N-etil-N-isoproplipropan-2-amina (1,7 mi, 9,8 mmol) y 4-cloro-3-(piridin-2-
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Mabliina (503 mg, 2,48 mmol) y se agitd por 20 min a temperatura ambilente,
durants los cuales un sdlido precipitd. Se agregd agua, y la mezcla se flitrd y se
secd con aire, para dar 787 mg de N-{4-cloro-3{piridin-2-l)fenil)-4-
(metilsulfonlimetil}-3-nitrobenzamida como un sdlido color tostado-amarillo. N-
(4-Cloro-3-{piridin-2-)fenif}-4-(metisulfoniimetil)}-3-nitrobenzamida (788 mg,
1,76 mmol) sa disolvié en etanol (74 ml) y se concentrd HCI (12 ml). Se agregd
cloruro de estafio (lI) dihidratado (1,31 g, 5,862 mmol) y la reaccién se calentd a
55°C durants 2,5 horas. La reaccién se enfrid en un bafio de hielo y se agregd
tristilamina (10 ml) para basificar la soluclén. La reaccion se evapord para dar
un sdiido amarilio el cual se suspendié en acetato de etilo. La lechada se filtr6 a
través de Celite 545, y los licores madre se lavaron con agua dos veces,
salmuera una vez, se secd con MgSO,, y se evapord para dar 552 mg de un
sdlido sin tratar amarilio, 20 mg del cual se purificd por HPLC de fase inversa
para dar 13 mg de 3-amino-N-{4-cloro-3-(piridin-2-l)fonil)-4-
(metilsulfonlimetil)benzamida purificada. MS (Q1) 418 (M)*.
Ejemplo 301 3-Acetamido-N-(4-cloro-3-(piridin-2-l)fenil)-4-

(metilsulfoniimetil)banzamida o

oQ

HN %_

NH

[+]
Se hizo reacclonar 3-Amino-N-{4-cloro-3-(piridin-2-il)fenil)-4-
(metilsulfoniimetil)benzamida (30 mg, 0,072 mmo!) con cloruro de acetlio (5,6
ul, 0,078 mol) por medio det procedimiento V para dar 18 mg de 3-acetamido-
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N-{4-cloro-3-(piridin-2-ilfenil)-4-(metilsulfoniimeti)benzamida como un sdlido
blanco. MS (Q1) 458 (M)"*.

Ejemplo 302 N-{5<(4-Cloro-3-{piridin-2-ll)fenilcarbamoil)-2-
(meﬂlsull'onllmetll)fenll)-z-metltlil'lumunotil)nicutinamlda

Se hizo meacclonar  3-Amino-N-{4-cloro-3-{piridin-2-il)fenil)-4-
{metiisulfoniimetijbenzamida (30 mg, 0,072 mmel) con cloruro de 2-meti-&-
(trifluorometif)nicotinollo (18 mg, 0,079 mmol) por medio del procedimiento V
para dar 16 mg de N-{5{4-cloro-3-{(pirdin-2-il)feniicarbamoil}-2-
(metilsulfoniimetil)fenil}-2-metil-6-{trifluoromsti)nicotinamida come un sdlido
blanco. MS (Q1) 603 (M)".

EJemplo 303 3-Benzamido-N-{4-cloro-3-(piridin-2-il)fenil)-4-
(metisulfonlimetilbenzamida

Se hizo reaccionar  3-Amino-N<{4-cloro-3-{piridin-2-il)fenil)-4-
(metlisulfoniimetil)benzamida (30 mg, 0,072 mmol) con cloruro de benzoilo (8
pl, 0,078 mmol) por medio del procedimiento V para dar 17 mg de 3-
bsnzamido-N-(4-cloro-3-(piridin-2-)fenil)}-4-(metilsulfoniimeti)benzamida como
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un sdlido blanco. MS (Q1) 520 (M)".
Ejemplo 304 N-{4-Cloro-3-{piridin-2-il)fenil}-4-(metilsulfonlimetif)-3-(2-
(pimolidin-1l)acetamido)benzamida

Se disolvié 3-Amino-N-(4-cloro-3-{piridin-2-l)fenif)-4-
{metilsulfoniimetil)benzamida (100 mg, 0,24 mmol) en 1,4-dloxano (5,0 ml), se
tratd con trietilamina (274 pi, 1,87 mmol) y bromuro de 2-bromoacetilo {121 i,
1,38 mmol). La reacciéon se calentd a refiujo por 10 minutos, y se agitd a
temperatura ambiente durants 18 horas. La reaccién se detuvo con agua, y se
exirajo dos veces con acetato de etllo. Los extractos de acetato de etiio se
filtraron, se lavd con agua una vez, salmuera una vez, 88 secd con MgSQO,, se
evapord para dar 158 mg de un aceite sin tratar marron, 3-(2-bromoacetamido)-
N-{4-cloro-3-{pirdin-2-l)fenil)-4-(metilsulfoniimetilbenzamida, el cual se usd sin
purificacién subsigulente. 3-(2-bromoacetamido)-N-(4-cloro-3-(piridin-2-l)fenil)-
4-(metilsulfonil-metil)benzamida cruda (158 mg) se disclvid en DMF, se tratd
con N-sti-N-lsoproplipropan-2-amina (81 i, 0,35 mmol) y pirolidinea (27 ui,
0,32 mmol), y se agitd a temperatura ambiente durante 18 horas. La reacclén
se detuvo con agua y se extrajo con acetato de etilo dos veces. Los extractos
de acelato de etilo se lavaron con agua una vez, salmuera una vez, se sacd
con MgSO,, se evapord para dar un sélido tostado el cual se purificd por HPLC
de fase inversa para dar 27 mg de N-(4-cloro-3-{piridin-2-il)fenil)}-4-
(metiisuifonlimetil}-3-(2-(pirrolidin-1-)acetamido)benzamida como un polvo
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blanco. MS (Q1) 527 (M)*.
Elemplo 306 4-(N-(3-(1H-imidazol-4-ilpropil)carbamimidoil}-N-(4-cloro-3-
(piridin-2-il}fenil)benzamida

»A_/_c H

Se disolvid 4-Cloro-3-{piridin-2-)abilina (687 mg, 3,36 mmol) en
diclorometanco (8,0 ml) y THF (8,0 ml), se tratd con piridina (0,33 ml, 4,0 mmol),
y se enfrid a 0°C. Se agregd cloruro de 4-clanobenzollo (612 mg, 3,7 mmol) y la
reaccién se agitd por 1,0 hora. La reaccldn se diluyd con dicloromstanc y se
agregd metanol para disolver todos los sdlidos. La solucién se lavé con agua
una vez, saimuera una vez, ae secd con MgSO,, y se evapord para dar un
sélido anaranjado el cual se purificd por cromatografia de columna fiash en gel
de sllice (50% acetato de stilo/50% hexanos) para dar 508 mg de N-{4-cloro-3-
{(piridin-2-fenil)-4-clanobenzamida como un sdlido de color amarillo. N-(4-
Cloro-3-(piridin-2-il)fenii}-4-clanobsnzamida (500 mg, 1,5 mmol) se suspendi6
en etanol (75 mi) y se calentd hasta disolver. La solucidn se enfrid en un bafio
de hielo, y se saturé con HCI gaseoso. La solucidn se calentd brevemente a
70°C para disclver los sélidos precipitados, se enfrid en un bafio de hielo, y se
volvié a saturar con HCI gaseoso. La solucién luego se guardd a 0°C durante
18 horae. La solucién se saturd nuevamente con HC| gaseoso, e calentd a
70°C hasta que se disolvieron todos los sélidos, se enfrid a 0°C, se volvié a
saturar con HCI gaseoso, y se guardé a 0°C durante 18 horas. Finaiments, se
burbujed gas nitrégeno a través de la solucién por 1,0 hora, y la solucién se
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evapord a sequedad. El residuo se disolvié en metanol, se tratd con MP-
carbonate (2,57 g) y se agitd 30 min. La solucién se filiré para dar una solucidn
metandlica neutra de 4-{4-cloro-3-{(piridin-2-iifeniicarbamoil)bencimidato de
etilo, la cual se dlluyé con suficiente metanol para lograr una solucién 0,075 M.

4-{4-cloro-3-{(piridin-2-)fenilcarbamoil)bencimidato de etllo (2,0 ml de
una solucién 0,075 M en metanol, 0,15 mmol) se fratd con 3-{1H-imidazol-4-
il)propan-1-amina (27 pl, 0,23 mmol) por medio del procedimiento W para dar
83 mg de 4-(N-(3-(1H-imidazol-4-)propil)carbamimidoll}-AN-(4-cloro-3-{piridin-2-
ilfenil)benzamida. MS (Q1) 459 (M)".

Ejemplo 308 N-{4-Cloro-3-{piridin-2-il)fenil)-4-{N-(2-{pirrolidin-2-
eticarbamimidoil)benzamida

Se tratd 4-{(4-cloro-3<{piridin-2-li){fenilcarbamoil)bancimidato de etilo (2,0
ml de una solucién 0,076 M en metanol, 0,15 mmol) con 2-(pimolidin-2-
istanamina (28 pl, 0,23 mmol) por medio del procedimiento W para dar 80 mg
de N-{4-cloro-3-(piridin-2-il)fenil)-4-(N-(2-(pIrrolidin-2-
iNetijcarbamimidoi)benzamida. MS (Q1) 448 (M)".

EJemplo 307 N-{4-Cloro-3-{piridin-2-il)fenil}-4-{N-{(tetrahidrofuran-2-
i)metil)carbamimidoi}benzamida
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Se tratd 4-(4-cloro-3-(piridin-2-ifenilcarbamoil)bencimidato de etilo (2,0
ml de una solucién 0,075 M en metanol, 0,15 mmol) con (tetrahidrofuran-2-
imetanamina (23 ul, 0,23 mmol) por medio del procedimiento W para dar 76
mg de N-(4-cloro-3-{piridin-2-l)fenil)-4-(N-{(tetrahidrofuran-2-
metilcarbamimidoll)benzamida. MS (Q1) 435 (M)".

Ejemplo 308 4-{N-{2-{1H-Imidazol-4-ll)etil)carbamimidoll)-N-(4-cloro-3-
(piridin-2-il)fenil)benzamida

Se tratd 4-(4-cloro-3-(piridin-2-fenilcarbamoil)bencimidato de etilo (2,0
ml de una solucién 0,075 M en metancl, 0,15 mmol) con 2-{1H-imidazol-4-
iffetanamina (25 mg, 0,23 mmol) por medio del procedimiento W para dar 90
mg de 4-{N-(2-(1Himidazol-4-ii)etillcarbamimidoil)}-N-(4-cloro-3-(piridin-2-
ifeni)benzamida. MS (Q1) 445 (M)*.

Ejemplo 309 N-{4-Cloro-3-(piridin-2-ll)fenil)-4-(N-(2,2,2-
triflucroetil)carbamimidoll)benzamida
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Se tratd 4-(4-cloro-3-(piridin-2-il)fenlicarbamoil)bencimidatc de etilo (2,0
ml de una soluclén 0075 M en metancl, 0,16 mmol) con 2,2.2-
trifluoroetanamina (18 pl, 0,23 mmol) por medio del procedimiento W para dar
56 mg de N-(4-cloro-3-(plridin-2-il)fenll)-4-(N-(2,2,2-
trifluoroetil)carbamimidoil)benzamida. MS (Q1) 433 (M)".

Ejemplo 310 N<{4-Cloro-3-(piridin-2-Il)fenil)-4-((2,6-
dimotilmorl'ollno)(lmlno)meﬁl)benzalda

Se tratd 4-(4-cloro-3-{piridin-2-l)fenilcarbamoil)bencimidato de etilo (2,0
mi de una solucién 0,075 M en metancl, 0,15 mmol) con 2,6-dimetimorfolina
(28 pl, 0,23 mmol) por medio del procedimiento W para dar 74 mg de AN-{4-
cloro-3-{piridin-2-il)fenil}-4-{(2,6-dimetiimorfolino)(imino)metilbenzamida. MS
(Q1) 448 (M)*.

Ejemplo 311 N-{4-Cloro-3<{piridin-2-il)fenil}-4-(N-(3-
metoxipropli)carbamimidoil)benzamida

333
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Se tratd 4-(4-cloro-3-(piridin-2-fenlicarbamoil)bencimidato de etllo (2,0
mi de una solucién 0,075 M en metanol, 0,15 mmol) con 3-metoxipropan-1-
amina (23 yl, 0,23 mmol) por madio del procedimiento W para dar 88 mg de N-
(4-cloro-3-{piridin-2-li)fenil)-4-{N-{3-metoxipropil)carbamimidoil)benzamida. MS
(Q1) 423 (M)".

Ejemplo 312 N-{4-Cloro-3-(piridin-2-il)fenil}-4-(N-(2-
mehxletil)carbamimidoll)benzamid

Se tratd 4-(4-cloro-3-(piridin-2-il)fenlicarbamoii}bencimidato de etilo (2,0
mi de una solucién 0,075 M en metanol, 0,15 mmol) con 2-metodetanamina (18
pl, 0,23 mmol) por medio del procedimiento W para dar 50 mg de N-{4-cloro-3-
(piridin-2-fenil)-4-(N-(2-metoxistilcarbamimidoilbenzamida. MS (Qf) 408
()

Ejemplo 313 N-(4-Cloro-3-{piridin-2-i)fenil)-4-(N-
clcliohexilcarbamimidoil)benzamida
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Se fratd 4-(4-cloro-3-(piridin-2-lfenilcarbamoil)bencimidato de etiio (2,0
ml de una solucikén 0,075 M en metanol, 0,15 mmol) con ciclohexanamina (26
ul, 0,23 mmol) por medio del procedimiento W para dar 30 mg de N-{4-cloro-3-
(piridin-2-I)feni)-4-{N-cicichexilcarbamimidol)benzamida. MS (Q1) 433 (M)".

Ejemplo 314 N-{4-Cloro-3-{piridin-2-ifenil)~4-{imino({4-metilpiperazin-1-
Mmetil)benzamida

Se tratd 4-{4-cioro-3-{piridin-2-l)fenlicarbamoil)bencimidato de etilo (2,0
ml de una solucidn 0,075 M en metanol, 0,15 mmol) con 1-metilpiperazina (23
mg, 0,23 mmol) por medio del procadimiento W para dar 35 mg de N-(4-cloro-
3-(piridin-2-if)fenil)-4-(imino{4-metlipiperazin-1-ii)metil)benzamida. MS (Q1) 434
()",

Ejemplo 315 N-{4-Cloro-3-{piridin-2-il)fenil}-4-{N-
proplicarbamimidoll)benzamida

S+
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Se tratd 4-(4-cloro-3-{piridin-2-liifeniicarbamoil)bencimidato de setilo (2,0
ml de una solucién 0,075 M en metanol, 0,15 mmol) con propan-1-amina (18 pi,
0,23 mmol) por medio de! procedimiento W para dar 38 mg de N-{4-cloro-3-
(piridin-2-I)fenil)-4-(N-proplicarbamimidoil)benzamida. MS (Q1) 393 (M)".

Ejemplo 318 N-{4-Cloro-3-{piridin-2-Ii)fenil)-4-(Imino(pirrolidin-1-
ilmetil)benzamida

Se tratd 4-(4-cloro-3-{piridin-2-l)fenilcarbamoll)bencimidato de etllo (2,0
ml de una solucién 0,075 M en metanol, 0,15 mmol) con pirrolidina (18 ul, 0,23
mmol) por medio del procedimiento W para dar 25 mg de N-{4-cloro-3-{piridin-
2-ilyfenll)}-4-(imino(pirofidin-1-metilbenzamida. MS (Q1) 405 (M)".

Ejemplo 317 N<{4-Cloro-3-(piridin-2-il)fenil)-4-(N-
fenilcarbamimidoil)benzamida

SS3
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Se tratd 4-(4-cloro-3-(piridin-2-il)fenilcarbamoil)bencimidato de etilo (2,0
ml de una soluclén 0,075 M en metanol, 0,15 mmol) con abllina (21 pl, 0,23
mmol) por medio del procadimiento W para dar 7 mg de N-{4-cloro-3-(piridin-2-
Ifenil)-4-(N-fenlicarbamimidoil)benzamida. MS (Q1) 427 (M)".

EJemplo 318 N~{4-Cloro-3<{plridin-2-I)fenil)-4-
{imino{morfolino)metil)benzamida

Se suspaendié N-(4-cloro-3-{piridin-2-I)fenil}-4-cianobenzamida (300 mg,
0,889 mmol) en 45 ml de etanol y se tratd con 10 ml de etanol saturado con
HCL La reaccién se guardd a 0°C durante 3 dias, luego se calentd a 75°C
durante 3,0 horas, y se enfrid a temperatura ambiente por 18 horas. La
reaccién se enfrid en un bafio de hielo, y se saturé con HCI gasecso. Luego de
guardar a 0°C durante ofros 3 dias, se burbujed N; gaseoso a través de la
solucién por 1,0 homa, y Ia solucion se dlluyé con suficiente stanol para hacer
una solucién 0,0155 M de 4-{4-cloro-3-{piridin-2-il)fenlicarbamoil)bencimidato
de etilo. 4-(4-cloro-3-{piridin-2-ifenlicarbamoll)bencimidato de stilo (17,5 ml de
una solucién 0,0155 M en etanol, 0,27 mmol) se traté con morfolina (1,0 mi,
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11,4 mmol) por 3 dias. E! atanol s avapord, y e! residuo se purificd por HPLC
de fase Inversa para dar 30 mg de N-{4-cloro-3-{piridin-2-il)fenil}-4-
(imino(morfolino)metillbenzamida. MS (Q1) 421 (M)*.

Ejemplo 318 N-{4-cloro-3-{piridin-2-l)fenil}-4-{imino(plperidin-1-
iNmetiljbenzamida

Se tratd 4-(4-cloro-3-(piridin-2-i)fenilcarbamoll)bencimidato de etilo (17,5
ml de una solucién 0,0155 M, 0,27 mmol) con piperidina (1,0 mi, 10,0 mmol)
por 3 dias. El etanol se evapord, y el residuo se purificd por HPLC de fase
inversa para dar 268 mg de N-{4-cloro-3-{piridin-2-il)fenil}-4-(imino(piperidin-1-
ihmetil)benzamida. MS (Q1) 418 (M)".

Ejemplo 320 Ensayos de inhibicion de sefializacion de Hedgehog

Lineas celulares reporieras de ratdn — células 10T1/2-GliLuc [S12]
(derivadas de la linea celular C3H10T1/2 ATCC #CCL-228); fibroblastos
embrionarios de raton); Medio de Crecimiento: medio Eagle modificado de
Dulbecco (DMEM) suplementado con 10% de Suero Fetal Bovino (FBS), 10
unidades/mL de penicliina, 100 ug/mL de estreptomicina, 2 mM glutamina, y 10
mM HEPES.

Lineas celulares reporteras de humano — células HEPM-GliLuc [MZ24]
(derivadas de HEPM, células preostecbldsticas mesenquimales humanas
ATCC #CRL-1488); Medio de Crecimiento: Medio Esenclal Minimo (MEM; con
sales de Earle) suplementado con 10-20% Suero Fetal Bovino (FBS), 10
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unkdedes/mL de penicilina, 100 ug/mL de estreptomicina, 2 mM glutamina, y 10
mM HEPES pH 7.2.

Conjugado N-terminal octllado Hedgehog Sonico - SHh recombinante
humano.

Placas de microtitulacién (MTPs) - Para el ensayo de Lucifernsa se
plagquean células en MTPs de 08-fosas (blancas, de fondo plano,
transparentes).

Medio de ensayo de Luclferasa - DMEM suplementado con 0,5% FBS,
10 unidades/mL de penicilina, 100 ug/mL de estreptomicina, 2 mM glutamina, y
10 mM HEPES pH 7,2.

Mezcla PBS/Ca/Mg — buffer fosfato salino (PBS) suplementado con 0,5
mM CaCly y 1 mM MgCla.

Procedimiento del Ensavo

Se mantuvieron células S12 y MZ24 genéticamente modificadas para
contener un gen reportero de luciferasa controlado por el promotor Gli sensible
a hedgehog en placas de cultivo de tejido en Medio de Crecimiento a 37 °C y
5% de COa. Los cuitivos celulares en sub-confluencia se replcaron cada 3-4
dias. (entre 1:20 y 1:40 para 812; entre 1:3 y 1:10 para MZ24). Las células se
colectaron y se diluyeron en Medio de Crecimiento de modo que se pudieran
plaquear en una placa de microtitulacién a 10.000-20.000 células (812), o
20.000-30.000 células (MZ24), por 100 ul, por fosa. Las células luego se
Incubaron durante ~24-48 horas a 37 °C y 5% de COa.

Luego de 24-48 de incubacién, el medio de crecimiento en las placas de
microtitulacion se reemplazd por el Medio de ensayo de Luciferasa (100 ul por
fosa), con y sin conjugado octilado hedgehog Sénico, entre 0,1 y 0,3 pg/mi
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(812) o entre 0,5 y 1,0 pg/ml (MZ24), y compuestos de ensayo. Las células se
Incubaron entonces adiclonaimente durante otras 24 horas adicionales.

Luego las placas de microtitulacion se sometieron al conjunio de
slementos del ensayo del gen reportero de luciferasa (LucLite™), con
modificaciones al procedimiento del fabricanie donde se quitd el medio y el
sustrato se reconstituyd con 1:1 PBS/Ca/Mg: buffer de lisis en lugar de
directamente buffer de lisls. En resumen, el PBS/CaMg se mezclé 1:1 con
buffer de lisis y 38 agregaron 10 mL a cada vial de sustrato (del conjunto de
elementos de 1000 ensaycs). Luego ss descartd el medio de ensayo de la
placa de microtitulacién, y se agregaron 100 ! de esta mezcla de sustrato a
cada fosa. Las placas sa incubaron a temperatura ambiente durante entre 20 y
30 minutos y luego se determinaron las Unidades de Luz Relativa (RLUS) que
representan el nivel de expresién relativo del gen reportero de luciferasa con un
lector Topcount (Packard) o un lector Analyst (Molecular Devices). Los
compuestos de la invencién examinados en los ensayos demostraron una
expresion de Gli reduclda en las lineas celulares reporteras lo que indica la
inhiblcién de la via de sefializacion de hedgehog.
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INDICA
1. Un compuesto de frmula I:

|
en donde
A @8 un carbocicio o heterociclo;

X es alquileno, NR(C(0), NR(C(8), N(C(O)R1)C(O), NRSO, NRSO3,
NR.C(O)NH, NR,C(S)NH, C(O)NR4, C(S)NR4, NR4PO 0 NR{PO(OH);

Y estd ausente, CHR,, O, S, SO, S020 NRy;

R; se selecciona sntre e! grupo formado por alqullo, un carbociclo o un
heterociclo cada uno de los cuales esti opcionaiments sustituido con hidroxilo,
halégeno, amino, carboxilo, amidino, guanidino, carbonilo, nitro, clano, aciio,
alquilo, haloalquilo, sulfonllo, sulfinllo, alcox, aiquiltio, carbamolio, acliamino,
sulfamoilo, sulfonamida, un carbocicio o a heterociclo; donde dicho amino,
amidino, alquilo, acilo, sulfonllo, sulfinilo, alcox, alquiltio, carbamoilo, acilamino,
sulfamolio, sulfonamida, carbociclo y sustituyente heterocicio se sustituye
opcionaimenta con, halégeno, haloalquilo, hidroxlo, carboxdio, carbonllo, o un
amino, alquilo, alcoxi, acllio, sulfonilo, sulfinilo, fosfinato, carbocicio o heterociclo
que estd opcionaiments sustituido con hidroxdlo, carboxilo, carbonllo, amino,
halégeno, haicalquilo, alqullo, alcoxi, alquitio, sulfonilo, sulfinilo, acilo, un
carbociclo o a hetsrociclo;

Ra es halégeno, hidraxdio, alquilo, acilo o alcox, donde cada alquilo, acilo
y akoxi estd opcionaimente sustituido con hidroxilo, halégeno, amino, nitro,
alquilo, aclio, alquilsulfonilo o alcoxi;

S¢3
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R3 es haldgeno, hidroxilo, carboxilo, alqulio, acilo, alcaxd, alcoxicarbonilo,
carbamollo, alquilsulfuro, sulfinilo, sulfonlio, un carbociclo 0 un heterocicio
donde cada aiquilo, aclio, aicoxi, alcoxicarbonilo, carbamoilo, alquilsutfuro,
sulfinilo, sulfonilo, carbociclo y heterociclo estd opcionaimente sustituido con
hidroxdlo, halégeno, amino, nitro, alquilo, aclio, suffonilo o alcoxi;

R4 ea H o alquilo;

m es 0-3;

nes 0-3;

y sus sales y solvatos.

2. El compuesto de la reivindicacién 1, donde A es un enillo

seleccionado entre el grupo formado por A', A%, A’ AAS A YA

"J{:Q/wc‘ﬁ’
}71@’}3’

en donde Z; es O, S o NR; donds Rg @8 H o alquilo; Z; es CH, CRz o N;
Rz es halégeno, hidroxlio, alquilo o alcox; Rz es H, haldgeno, hidroxilo, alquilo
o alcoxi; y n 83 0-3.

3.  Elcompuesto de la reivindicacion 2, donde A es el anilio A' donde
Z108SyZaesCHoON.

4.  Elcompuesto de la relvindicacién 2, donde A es el anilio A”.

5. El compuesto de la relvindicacién 2, donde Rz, Rz’ @8 Cl.

8.  Elcompuesto de la reivindicacién 1, donde A es A'®, A™, A™, A™,



s 2

o¢T

A®, A% A™ A" AT

pagiin ey

AR A™

S c.?Cl oy

o X
“Qr’

7. El compuesto de la reivindicacién 1, donde X es NRC(O).
El compuesto de la relvindicacién 1, donde X 68 NR,SO2.
9. El compuesto de la reivindicacidn 7, donde R @8 H 0 Me.
10. E) compuesto de la reivindicacion 8, donde R4 es H.
11.  El compuesto de la reivindicaclén 1, donde Rz es Me o F.
12. El compuesto de la reivindicacién 1, donde Rses Meymes 102,
13. El compuesto de la relvindicacién 1, donde Rses Fymes 10 2.
14.  El compuesto da la reivindicacién 1, donde m es 0.
15. El compuesto de la relvindicacién 1, donde R¢ se selecciona entre
ol grupo formado por férmula lia - IIo

/O-m |
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lim
en donde

W es O, S o NR; donde Ry es H, alqullo, acilo, un carbociclo o un
heterociclo donde dichos alquilo carbociclo y heterociclo se sustituyen cada uno
opcionalments con 1-3 amino, halégeno, hidroxilo y haloalquilo;

Rs en cada Instancia es en forma independiente hidroodio, haldgeno,
amino, carbonllo, nitro, ciano, aclio, alquilo, sulfonlio, alquilsulfonilo,
alquilsulfiniio, alcoxi, alquilcarbamoilo, alcancilamina, alqulisulfamoilo,
alquilsulfonamida, un carbociclo 0 a heterociclo; donde dicho sustituyente
amino, alquilo, carbonllo, acilo, sulfonlio, alquiisulfonlio, alquilsulfinilo, alcox,
alquilcarbamollo, alcanoilamina, alquilsulfamollo, alqullsulfonamida, carbociclo y
heterocicio estd opcionaimente sustituido con amino, halégenc, hidroxilo,
carbonllo, o un carbociclo o heterociclo que esté opcionalmente sustituide con
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hidroxdio, amino, halégeno, haloalquilo, alquilo, alcoxi o aclio; y
oes0-3.

18. El compuesto de la relvindicaclén 15, donde R, es el grupo de
formula lla.

17. El compuesto de la reivindicacién 16, donde Re o8 alcoxd y 0 88 1
02

18. El compuesto de la reivindicacion 16, donde R, se selecciona
entre el grupo de formula lla’ - la™:

mﬁ*ﬁn){n A

Q )5”“/05:/0“’/@
Q.0 g 5 a

s M a4 Ia'*



o g

AY4 1

Q. o o QL

Ia'* m!? " | " =®
H(CHz)sNH,y 5
NO; ‘ : NO, i Fs
[ 12 e e 12

O Q0 L

19.  El compussto de la relvindicacién 18, donde A es el anillo A" o A%.

20. El compuesto de la reivindicacién 16, donde A es el anilio A,

21. El compuesto de la relvindicacién 16, donde Ry es Me o F.

22. El compuesto ds la relvindicacién 3, donde m es 0.

23. El compuesto de Ia reivindicacion 3, donde X @8 NR(«C(O).

24. El compuesto de la relvindicacion 15, donde R, es el grupo de
formula lib.

25. El compuesto de la relvindicacién 24, donde Re es alquilo o
haloalquile.

26. El compuesto de la reivindicacion 24, donde R; es el grupo de
formuta lIb*
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27. El compuesto de la relvindicacién 24, donde A es el anillo A' 0 A2,

28. El compuesto de la relvindicacion 24, donde A es el anilio A”.

29. El compuesto da la relvindicacién 24, donde Ryes H, Me o F.

30. El compuesto de la reivindicacldn 24, donde Ry es H.

31. El compuesio de la relvindicacién 24, donde X es NR.C(O).
32. Una composicién que comprende un compuesto de la
relvindicacién 1 y un vehiculo aceptable para uso farmacéutico.

33. Un método de tratar el cancer en un mamifero, que comprende
administrar a dicho mamifero una cantidad efectiva de un compuesto de la
relvindicacién 1.

34. El mélodo de la reivindicecién 33, donde dicho céncer es
carcinoma de células basales, blastoma de médula, adenocarcinoma
pancreético, carcinoma de pulmén de células pequefias, carcinoma de mama,
rabdomlosarcoma, céincer de esdfago, céncer de estdmago, céncer del tracto
biliar.

35. Un método de inhibir la angiogénesis en un mamffero, que
comprende adminlstrar a dicho mamifero una cantidad efectiva de un
compuesto de la reivindicacion 1.

38. Un método de inhibir sefalizacién de la via metabdlica Hedgehog
en una célula que comprende contactar dicha célula con una cantidad efectiva
de un compuesto de la relvindicacion 1.

37. Un proceso para preparar un compuesto de formula Ib”

S49
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donde

el anilic B es un carbocliclo o heterocicio;

Rs es halégeno, hidroxio, carboxilo, alqulio, acilo, alcox, alcoxicarbonilo,
carbamolio, aiquilsutfuro, alquilsulfinilo, alqullsulfonilo, un carbociclo o un
heterocicio donde cada alquilo, acilo, alcox, alcoxicarbonlio, carbamoilo,
alquilsulfuro, alquilsulfiniio, alquilsulfonilo, carbociclo y heterocicio estd
opclonaiments sustituido con hidroxilo, haldgeno, amino, nitro, alquilo, acilo,
alquilsulfonilo o alcaxd;

Rs en cada Instancia es en forma independiente hidroxdio,
haldgeno, amino, carbonilo, nitro, clano, acilo, alquilo, sulfonilo, alquilsulfoniio,
alqullsuifiniio, alcoxd, alquilcarbamolio, alcanollamina, alquilsulfamoilo,
alquilsulfonamida, un carbocicio o a heterociclo; donde dicho sustituyents
amino, aiqullo, carbonllo, acilo, sulfonlio, alquilsulfonlio, alquilsulfiniio, alcoxi,
alquiicarbamollo, alcanoilamina, alquilsulfamollo, alguilsulfonamida, carbociclo y
heterocicio estd opcionaiments sustituido con amino, halégeno, hidroxilo,
carbonllo, o un carbociclo o heterociclo que esté opcionaimente sustituido con
hidroxilo, amino, haldgeno, haloalquillo, alquilo, alcoxi o aclio;

oesl-3;y

m es 0-3;

599



302

dicho proceso comprende
-hacer reacclonar un compuesto de fdrmula {(a)

(
N~ “znQ

(a)
en donde Q es Cl, Br o |; con un compuesto de férmula (b)

(®)
en donde L es Br, | 0 OTT, para daun compuesto de fdrmula (c);

- reducir dicho compuesto de férmula (c) para dar un compuesto de

formula (d)
|

(d)
- y hacer reaccionar dicho compuesto de férmula (d) con un compuesto
de fdrmula (e)

SH
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en donde Q' es haldgeno, OH, OR donde R ea un grupo activador; para
dar dicho compuasio de fdrmula Ib".

572
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RESUMEN
La invencién provee nuevos inhibidores de sefiallzacién Hedgehog que
son (tiles como agentes terapéuticos para el tratamiento de malignidades
donde.los compuestos tianen la férmula general I:

. o

|
en donde A, X, Y Ry, Rz, Rs, Ry, m y n tienen los valores definidos en la
memoria descriptiva.

592
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Ratvindicaciin{es):
Un compuesto de formula I:

on donde

A es un carbociclo o heterocidlo;

X o8 alquieno, NRi«C(0), NR4C(S), N(C(O)R1)C(0), NR4SO, NRsSOz, NRAC(O)NH, NRC(S)NH, C(OJNR4, C(S)NRs, NR{PO 0
NR4PO(OH);

Y esté ausents, CHR4, O, §, SO, SO20NR4;

R1 e selecciona entre e grupo formedo por akqulio, un carbociclo o un heterociclo cada uno de los cuales esté opcionalments
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sustitsye opcionalments con, halégeno, heloalqulio, hidroxdio, carboxdlo, carboniio, © un amino, aiquilo, alcoxd, acllo, sulfonflo, sulfinko,
fosfinatn, carbocico © hetsrociclo que esth opclonaiments sustituldo con hidroaxdio, carboxdio, carbonllo, amino, haldgeno, heloaiquilo,
alquilo, aicod, alquittio, sulfonfio, sulfiniio, aclio, un carbocicio o a heterocicio;

Rz s heldgeno, hidraxdio, eiquilo, acio o alcox, donde cada alquilo, aclio y alcax estd opcionaiments sustituido con hidraxilo,
halégano, amino, nitro, alqullo, acko, elquilsutfoniio o alcox;

Rs ea halégeno, hidraxiio, carbaxdio, aiqullo, acllo, eicox, alcaxicarbonlio, carbamoilo, alquiisulfuro, sulfinlio, sulfonllo, un carbocicio o un
heterocicio donde cada elquiio, acilo, alcoxi, alcmdearbeniio, carbamolio, aiquitsutfuro, sulfinilo, sulfonlio, carbociclo y heterociclo asth
opcionaimente sustituldo con hidroxilo, haldgeno, amino, nitro, aiquilo, aciio, sulfonlio o alco:d;

R+ 83 H o aiqulic;

mes 0-3;

nes0-3;

y sus salas y soivatos.
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la Decleifn 486 de la Comipién de la Comunidad Andina, articulo 27 del Tratado de
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2. La solicitu@d no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del C8digo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existenclia y representacién legal de la sociedad solicitantes, cuando ésta fuere
persona juridica.
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