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'SOLICITUD DE:

x | Patente de Invencion. Patente de Modelo de Utilidad.
X Capftulo I. Capitulo II.
@ Nombre: PLEXXIKON, INC. IDENTIFICACION
SOLICITANTE Direccién: 91 Bolivar Drive, Suite A, Berkeley, | C.C. NIT
(71) CA 94710 E.U.A _
Nacionalidad o Domicilio: Estadounidense - C.E. Otro
Lugar de Constitucion: Estados Unidos
Cual
Teléfono: ~ Fax: 3
E-mail: : Ndamero
N IDENTIFICACION

Nombre: CARLOS R. OLARTE

C.C.| X | NIT

Direccidon: World Trade Center Torre A
REPRESENTANTE . ' L
o APO[?ERADO Calle 100 No. 8A-37 Piso 10 C.E. Otro
Teléfono: 601-7700 Fax: 601-7799 '

o " ; Cual i
E-mail: office@olarteraisbeck.com Nimero 79782747Bta
TP 74.295
Nombre: VER PAGINA ADJUNTA
Direccion: VER PAGINA ADJUNTA
INVENTOR (ES
(72) (ES) Nacionalidad o Domicilio: VER PAGINA ADJUNTA
@» PCT (86)
Solicitud Internacional No. PCT/USP2007/085289 _ Fecha Noviembre 20,2007 '
Publicacién Internacional No._ WQ 2008/064255 Fecha Mayo 29, 2008

Titulo (54) _COMPUESTOS QUE MODULAN ACTIVIDAD C-FMS Y/O C-KITY _
@ USOS PARA ELLO

Clasificacion Internacional (51) CO7D 471/04, A61K 31/437
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ANEXOS
Comprobante de pago de la tasa de presentacion de la solicitud.

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

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. ©3-12(. 25}
Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos).

Traduccion de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos). '

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccion del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depdsito del material bioldgico.
Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero |:
por el mismo titular o su causante, relacionadas parcial o totalmente con la invenciéon de esta |
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

NOMBRE: CARLOS R. OLARTE

FIGURA CARACTERISTICA:

/,» N

N /

O

Solicito la concesidn de la patente,

9.782.747 Bta _T.P. 74.295




LISTA DE INVENTORES

Chao ZHANG,

397 Springfield Plaza,
Moraga, CA 94556
Estados Unidos
Nacionalidad: China

Jiazhong ZHANG,
888 Foster City Blvd.,
Apt. Q4, Foster City,
CA 94404

Estados Unidos
Nacionalidad: China

Prabha N. IBRAHIM,

3380 Lubich Drive,

Mountain View,

CA 94040

Estados Unidos

Nacionalidad: Estados Unidos

Dean R. ARTIS,

50 Arlmont Drive,

Kensington, CA 94707
Estados Unidos

Nacionalidad: Estados Unidos

Ryan BREMER,

476 Weldon Avenue, Apt. 3,
Oakland, CA 94610

Estados Unidos

Nacionalidad: Estados Unidos

Guoxian WU,

240 Ventura Avenue,

Palo Alto, CA 94306

Estados Unidos

Nacionalidad: Estados Unidos

Hongyao ZHU,

91 Bolivar Drive,

Suite A, Berkeley, CA 94710
Estados Unidos

Nacionalidad: Estados Unidos

Marika NESPI,

564 San Luis Road,
Berkeley, CA 94707
Estados Unidos
Nacionalidad: Italiana

PCT/US2007/085289
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TRADUCCION OFICIAL DE UN DOCUMENTO QUE ESTA ORIGINALMENTE EN INGLES
Traductor; Jorge Ennque Sierra Reyes.

Nota del Traductor:

El poder otorgado por Plexxikon Inc. a Carlos R, Olarte y/o J. Ian Raisbeck y/o
Ana Maria Frieri y/o Juan Guillermo Moure y/o Natalia Castro, tiene los

siguientes textos, firmas y sellos en inglés:

Manuscrito: “Ver reconocimiento adjunto”

Gregory J. Smith
Condado de San Diego
Asesor/Registrador/ Registrador del Condado

3

Oficina del Asesor ‘ Oficina del Registrador del Condado
l(v(l() Pacific High way, Room 103 _ www sdarcc.com 1600 Pacific Hi ghway, Room .260. PO Box:
San Dicgo, CA 92101-2480 121750 - San Dicgo, CA 92112-1750
Tel. (619) 2363771 - Fax: (619) 5574056 © Tel. (619) 2370502 - Fax: (619) 557-4155

Yo, Gregory J. Smith, Asesor/Registrador/ Registrador del Condado de San Diego,
Estado de California, con un sello de Ley, certifico por medio del presente

documento que DIANE S. GARCIA, cuyo nombre esta suscrito al Juramento o

certificado de prueba o reconocimiento del instrumento anexo y por consiguiente -

escrito, era al momento de tomar dicho juramento, o prueba de reconocimiento, un
Notario Pablico en y para dicho condado, debidamente nombrado y juramentado
y debidamente autorizado por las leyes de dicho estado para tomarlos y
administrar juramentos y tomar los reconocimientos y pruebas de hechos y otros

instrumentos por escrito para ser registrados en este estado. Estoy familiarizado

Traduct:

JORGE E. SIERR

C!
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con la escritura de dicho Notario Pablico y creo que la firma en dicho juramento o
certificado de prueba o reconocimiento es genuina. Ademas certifico que segun las
leyes del Estado dg California, dicho juramento o certificado de prueba o
reconocimiento requiere estar sellado, pero la impresién de dicho sello no és
exigido por las leyes del Estado de California para ser archivado en mi oficina o en
ningan otro lugar. |

Fecha: 1° de Junio de 2006.

Firmado en constancia,

(Firmado) Gregory J. Smith, Asesor y Registrador dél Condado.

Sello: “ Asesor y Registrador del Condado - Condado de San Diego, California”.

Oficinas disponibles para servirle:

Chula Vista El Cajon Kearny Mesa San Marcos

Nota: El Modelo de Certificacion Notarial lleva la siguiente firma y sello:
Notario Publico (Firma): Diane S. Garcia. Notario Publico del Estado de California

- Condado de San Diego - Comisién No. 1408800 - Expira el 1° de Abril de 2007.

Sello.

Apostilla adjunta:

Tradu! fi¥al
JORGE E. EYES



ESTADO DE CALIFORNIA
Secretario de Estado

APOSTILLA
(Convention du La Haye du 5 octobre 1961)

1. Pais: - ESTADOS UNIDOS DE AMERICA

El presente documento ptiblico

2. Ha sido firmado por: Gregory J. Smith
3. Actuando en calidad de: Asesor y Registrador del Condado
4. Lleva el sello/estampilla de:  Condado de San Diego

Certificado
5 En: San Diego, Californié
6. El: Dia primero de Tunio de 2006
7.Por: . Sub Secretario de Estado, Estado de California
8. Bajo el No. 137876
9.Scllo / estampilla: | Gran Sello de Estado de California
10. Firma: _ BRUCE McPHERSON, Secretario de Estado.
Por: Carolyn J. Johnson
Sello pequeno: “Oficina del Secretario de Estado”

Certifico que la presente es una traduccion verdadera y completa del documento adjunto. “Poder”
Fecha: 5 de Junio de 2006. Traductor: Jorge Enrique Sierra Reyes. Licencia No. 376 de 1993, del
Ministerio de Justicia. Direccion: Carrera 15 No. 99-13 Oficina 411. Teléfono: (67-1) 2182308, (57-1)
6232925. Bogota, Colombia. E-mail: treseser1@yahoo.com. 7431 - '
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SECRETARY OF STATE
APOSTILLE

(Convention de La Haye du 5 octobre 1961 )

1. Country: United States of America
This public document

has been signed by GREGORY J. SMITH

acting in the capacity of ASSESSOR/RECORDER/COUNTY CLERK

bears the seal/stamp of the Vcounty of SAN DIEGO
State of California

CERTIFIED

At SAN DIEGO, California 6. The 1°7 day of JUNE, 2006
by Deputy Secretary of State, State of California

No. 137876

Stamp/Seal
' 10. Signature

Secretary of State

g . ,
z. ) B e ’
BY K/f L gdoy Q Loy 7—‘—;4‘1—1-41:4%-«._.
ST I
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(e Gregory J. Smith AT
({ COUNTY OF SAN DIEGO £ : =)
% ""T?" oLk *S}’”
ASSESSOR /RECORDER / COUNTY CLERK Mg ot
ASSESSOR’S OFFICE - RECORDER/COUNTY CLERK’S OFFICE

1600 Pacific Highway, Room 103 1600 Pacific Highway, Room 260
San Diego, CA 92101-2480 P.O. Box 121750 - San Diego, CA 92119-1750
Tel. (619) 236:8771 « Fax (619) 557-4056 Tel. (619) 2370502 + Fax (619) 557-4155

www.sdarcc.com

I, GREGORY J SMITH, Assessor/Recorder/County Clerk -of the County of San Diego,
State of California, having by law a Seal, DO HEREBY CERTIFY that:

DIANE S GARCIA whose name s subscribed to the oath or
Certificate of Proof or Acknowledgement of the annexed instrument and thereon

written, was at the time of taking such oath, or Proof or Acknowledgement, a Notary
Public, in and for said Co’unty, duly commissioned and sworn and duly authorized by

. the laws of said State to take the same and administer oaths and to take the
Acknowledgements and Proofs of Deeds and other instruments in writing to be recorded
in this State. 1 am acquaint_ed with the handwriting of such Notary Public and believe
that the signature to said oath or Certificate of Proof Acknowledgement is genuine. |
further certify that under the laws of the State of California the said oath or Certificate
of Proof or Acknowledgement is required to be under seal, but the impression of said
seal is not required by the laws of the Sfate of California to be filed in my office or in
any other place.

' DATED: * June 1, 2006 Witness by hand

GREGORY J SWMTH, County Assessor/Recorder/Clark

Branch Offices Available To Serve You
CiruLa Vista EL Cajon KEARNY MESA SAN MARrcos
590 Third Avenue 200 S. Magnolia Avenue 9225 Clairemont Mesa Blvd. 334 Via Vera Cruz, Suite 150
Chula Vista, CA 91910-5617 El Cajon, CA 92020-4524 San Diego, CA 92123-1911 San Marcos, CA 920782638

(619) 4982200 (619) 401-5700 (858) 5056262 (760) 9406868



OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney

The undersigned,

- QLARTERAISBECK

Poder

El suscrito,

PLEXXIKON, INC.

domiciled in

domiciliado en

91 Bolivar Drive, Suite A, Berkeley, CA 94710 USA

by means of these presents hereby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo

Moure and/or Natalia Castro ful] and
sufficient Power of Attorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Inventions, Utility Models,
Layout-Designs (topographies) of Integrated
Circuits, Industrial Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Emblems, Geographical Indications, Protection of
Trade Secrets, Obtainer’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property right in the Republic of Colombia, to
which end it empowers them to take all steps
necessary before any administrative or judicial
authority of any class for the objects stated, to file
petitions, recourses, replies and oppositions, pay
taxes and annuities, request testimonies, receive
documents and securities, abandon applications and
collect refunds. Sufficient power is hereby granted
to receive notifications on behalf of the Company, to
confer powers on those who are to represent the
company judicially and extrajudicially, to answer in
court in the matter of all claims and demands that
may be presented in connection with the objects
stated, giving them likewise power to substitute these
presents and revoke such substitutions.

Signature/Firma:

Date/Fecha: /7, /D(c

City,Country/Ciudad,Pais: Berkeley, ‘CA USA

por medio del presente otorga a Carles R,
Olarte y/o J. Ian Raisbeck y/o Ana
Maria  Frieri y/o Juan Guillermo

Moure y/o Natalia Castro poder especial,
amplio y suficiente para presentar, tramitar,
obtener, defender y hacer respetar  todas y
cualquiera de las Patentes de Invencién, Modelos
de Utilidad, Esquemas de Trazados de
Circuitos Integrados, Disefios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Ensefias Comerciales,
Denominaciones de Origen, Proteccién de
Secretos Empresariales, Certificados de
Obtentor, Derechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectual de
la compatiia en la Repiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier Jerarquia para cumplir con
lo encomendado, elevar solicitudes, TECursos,
respuestas y oposiciones, pagar impuestos y
anualidades,  solicitar testimonios,  recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaiifa, otorgar poderes a
quienes vayan a representar a la compaiiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

Carlos R. Olarte

J. lan Raisbeck

Ana Maria Iricri

Juan Guillermo Mourc
Natalia Castro

Zayde Chahin
Zaava Ravid
Jacqucline Chaparro
Jose Luis Londoio
Camilo Alvarcz
Felipe Mendoza
Camilo Rodrigucy
Santiago Pardo

Of Counsel
Guillermo Chahin
Gracicla Melo

- Sgg a‘ﬂr;{_c £wyl Q'Lt/lot,«//t%[f)‘lvuhz('
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World Trade Center - Torre A, Calle 100 No. 8A — 37, Piso 10, Bogota D.C., Colombia
Tel +57 1 601-7700, Fax + 57 1 601-7799, ofﬁce@olarteraisbeck.com, www.oIarteraisbeck.con'l




JLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification -

On this date,
January 16, 2006
The undersigned Notary Public certifies:

1. That

Certificacion Notarial
En esta fecha,

el Notario Pablico suscrito certifica;

1. Que

Dean R. Artis

of legal age and domiciled in

91 Bolivar Drive, Berkeley,

signed the foregoing document.

2. That the grantor has executed the foregoing
document as Vice President
of Plexxikon, Inc.

3. That Plexxikon, Inc.,

having its principal place of business located in
Berkeley, CA United States

is duly incorporated, is currently in existence, and
that the purposes for which the Power of Attorney is
granted are within the scope of its corporate
purposes.

4. That the grantor has the authority to execute the
Power of Attomey and that his/her representation is
legal.

5. The foundation for my certifications contained in
points 2, 3 and 4 was the exhibition of the following
authentic document(s):

Certificate of the President and Secretary of
Plexxikon, Inc.

mayor de edad y domiciliado
California 94710 USA

suscribi6 el documento que antecede.

2. Que el otorgante ha suscrito el referido
documento en su caracter de

de

4. Que :
con sede principal ubicada en

esta legalmente constituida, que tiene existencia
legal vigente y que los propésitos para los cuales
se otorga el poder se encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgante tiene la representacion para
suscribir el poder, y que ésta es legitima.

5. El fundamento de mis certificaciones
contenidas en los puntos 2, 3 y 4 fue la exhibicién
de los (del) siguiente(s) documento(s) auténtico(s):

NOTARY PUBLIC (Signature): A:QMW 4 . _/jzi{/m A

Diane S. Garcia

Notary Public-State of California
San Diego County '
Commission No. 1408800
Expires April 1, 2007

Camasiision © 1400800 §
Motasy Pubtkc - Caltoinia 3

260 Dlags Counly
Carss

Page 4 of 5

\



TRADUCCION OFICIAL DE UN DOCUMENTO QUE ESTA ORIGINALMENTE EN INGLES
Traductor: Jorge Enrique Sierra Reyes.

Nota del Traductor:

El Certificado de Presidente y Secretaria de Plexxikon Inc. lleva los siguientes

textos, firmas y sellos en inglés:

Gregory J. Smith
Condado de San Diego
Asesor/Registrador/ Registrador del Condado

Oficina del Asesor Oficina del Registrador del Condado
1600 Pacific Highway, Room 103 www.sdarcc.com 1600 Pacific Highway, Room 260. PO Box:
San Diego, CA 92101-2480 121750 - San Diego, CA 92112-1750

Tel. (619) 2363771 - Fax: (619) 557-4056 Tel. (619) 237-0502 - Fax: (619) 5574155

Yo, Gregory J. Smith, Asesor/Registrador/ Registrador del Condado de San Diegé,
Estado de California, con un sello de Ley, certifico por medio del presente
. documento que DIANE S. GARCIA, cuyo nombre esta suscrito al Juramento o
certificado de prueba 0 reconocimiento del instrumento anexo y por consiguiente
escrito, era al momento de tomar dicho juramen‘to, 0 prueba de reconocimiento, un
Notario Publico en y para dicho condado, debidamente nombrado y juramentado
y debidamente autorizado por las leyes de dicho estado para tomarlos y
administrar juramentos y tomar los reconocimientos y pruebas de hechos y otros
instrumentos por eécrito para ser registrados en este estado. Estoy familiarizado
con la escritura de dicho Notario Pablico y creo que la firma en dicho-juramento o
certificado de prueba o reconocimiento es genuina. Ademas certifico que segun las \(D
leyes del Estado de California, dicho juramento o cértificado de prtleba 0

reconocimiento requiere estar sellado, pero la impresion de dicho sello no es

T r Wfick
JORGE A REYES



exigido por las leyes del Estado de California para ser archivado en mi oficina o en
ningun otro lugar.

Fecha: 8 de Mayo de 2006.

Firmado en constancia,

(Firmado) Gregory J. Smith, Asesor y Registrador del Condado.

Sello: “ Asesor y Registrador del Condado - Condado de San Diego, California”.

Oficinas disponibles para servirle:

Chula Vista El Cajon Kearny Mesa San Marcos

9

CERTIFICADO DEL PRESIDENTE Y SECRETARIA DE PLEXXIKON INC.
91 Bolivar Drive
Berkeley, CA 94710

La suscrita, Kathleen Sereda Glaub, cel'tifiéa lo siguiente:

1. Ella es la Presidente y Secretaria debidamente elegida, calificada y vigente de
Plexxikon Inc., una empresa de California (la “Empresa”) y esta familiarizada con
los hechos que se certifican aqui, estando debidamente autorizada para

. certificarlos y para hacer las declaraciones conforme estan certificadas por ella en -
este documento.
2. Plexxikon Inc. estd debidamente constituida, estd vigente y el otorgamiento del
Poder esta dentro del alcance de sus propositos corporativos y ha sido
debidamente autorizado para todas las acciones necesarias por parte de la
Empresa.
3. Cada persona mencionada mas adelante tiene especificado su puesto al frente, la \7

firma al frente del nombre de dicho funcionario es la firma genuina y tal persona

Tradu fidka!
JORGE E. s| EYES



esta autorizada para ejecutar documentos en nombre de la Empresa; cualquier

documento ejecutado por dicha persona entrara en vigencia contra la Empresa.

Nombre Cargo Firma
Dean Richard Artis Vicepresidente, Lead (Firmado)
Generation

El suscrito ha ejecutado este certificado como funcionario de la Empresa, este dia 2

de mayo de 2006.

(Firmado) Kathleen Sereda Glaub, Presidente y Secretaria.

RECONOCIMIENTO PARA TODOS LOS PROPOSITOS DE CALIFORNIA

Estado de California, Condado de San Diego

El dia 5-2-2006, ante mi, Diane Garcia, Notario, se presentaron personalmente
DEAN RICHARD ARTIS/KATHLEEN SEREDA GLAUB, a quienes €oNozco
personalmente como las personas cuyos nombres estdn suscritos al instrumento
adjunto y reconocieron ante mi que ellos lo ejecutaron en sus condiciones
autorizadas y que por sus firmas en el instrumento, las personas o la entidad a

nombre de la cual ellos actuaron, ejecutaron el instrumento.

En constancia, firmo y sello. (Firmado) Diane S. Garcia - Notario Pablico. |

Sello: Diane S. Garcia - Notario Pablico de California, Condado de San Diego. Mi
comision #1408800 vence el 1° de Abril de 2007.

Descripcién del documento adjunto.
Titulo o tipo de documento:‘Certiﬁcado \5\
Fecha del docunﬁento: 5-2-2006. \
No. de paginas: 1 |

El firmante esta representando a PLEXXIKON INC.




Apostilla adjunta:

ESTADO DE CALIFORNIA
Secretario de Estado

APOSTILLA
(Convention du La Haye du 5 octobre 1961)

1. Pais: ESTADOS UNIDOS DE AMERICA

El presente documento publico

2. Ha sido firmado por: Gregory J. Smith

3. Actuando en calidad de: Asesor y Registrador del Condado

4. Lleva el sello/estampilla de:  Condado de San Diego

5. En: San Diego, California
6. El: Dia 8 de Mayo de 2006
7. Por: Sub Secretario de Estado, Estado de California
8. Bajo el No. - 137384
9. Sello / estampilla: Gran Sello de Estado de California
10. Firma: BRUCE McPHERSON, Secretario de Estado.
- Por: (ilegible) '
Sello pequefio: ~ “Oficina del Secretario de Estado”
Certifico que la presente es una traduccion verdadera y completa del documento adjunto:

“Certificado” Fecha: 5 de Junio de 2006. Traductor: Jorge Enrique Sierra Reyes. Licencia No. 376 de
1993, del Ministerio de Justicia. Direccién: Carrera 15 No. 99-13 Oficina 411. Teléfono: (57-1)
2182308, (57-1) 6232925. Bogota, Colombia. E-mail treseser1@yahoo.com. 7432

Trad r inl
JORGE E. EYES



APOSTILLE

(Convention de La Haye du 5 octobre 1 961)

1. Country: United States of América
This public document

2. has been signed by GREGORY J. SMITH
3. acting in the capacity of COUNTY ASSESSOR/RECORDER/CLERK

4. bears the seal/stamp of the county of SAN DIEGO
State of California

CERTIFIED
5. At SAN DIEGO, California 6. The 8TH day of MAY, 2006
7. by Deputy Secretary of State, Sz‘ate'of California
8. No. 137384

9. Stamp/Seal

. 10. Signature

Jo
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Gregory J. Smith &

COUNTY OF SAN DIEGO

b
Y31 s
s

W N =i *7
- '..‘:.:,({D/ e *:-,}!
ASSESSOR/RECVORDER/COUNTY CLERK g couts
ASSESSGR’S OFFICE RECORDER/COUNTY CLERK’S OFFICE
1600 Pacific Highway, Room 103 . sdarce.com 1600 Pacific Highway, Room 26()
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CERTIFICATE OF THE PRESIDENT AND SECRETARY
OF

PLEXXIKON INC.
91 Bolivar Drive
Berkeley, CA 94710

The undersigned, Kathleen Sereda Glaub, hereby certifies as follows:

1. She is the duly elected, qualified and acting Président and Secretary of
Plexxikon Inc. a California corporation (the “Company”), and is familiar with the facts herein

certified and is duly authorized to certify the same, and to make the statements as certified by her
herein.

2, Plexxikon Inc. is duly incorporated, validly existing and the grant of the
Power of Attorney is within the scope of its corporate purposes and has been duly authorized by
all necessary actions on the part of the Company.

3. Each person named below holds the office set forth opposite such officer’s
name, the signature opposite such officer’s name is such officer’s genuine signature and such
person is authorized to execute document on behalf of the Company, and any documents
executed by such person shall be effective against the Company.

Name Title Signature

Dean Richard Artis Vice President, Lead
Generation

The undersigned has executed this certificate as an officer of the Company this Mday of

May, 2006.
M /é{;ﬂ-%r\

Kathleen Sereda Glaub, President and
Secretary '
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COMPOUNDS MODULATING C-FMS AND/OR C-KIT ACTIVITY

AND USES THEREFOR

RELATED PATENT APPLICATIONS
j0001] This application claims priority to U.S. Provisional App. No. 60/860,749, entitled
“Compounds Modulating c-Fms and ¢-Kit Activity and Uses Therefor”, filed November 22, 2006,
and is related to U.S. Patent App. No. 11/435,381, entitled “Compounds Modulating c-Kit and
¢-Fms Activity and Uscs Therefor”, filed May 16, 2006, which clai.ms the benefit of U.S.
Provisional App. No. 60/682,063, entitled “Compounds Modulating c-Kit Activity and Uses
Therefor”, filed May 17, 2005, U.S. Provisional App. No. 60/682,051, entitled “Compounds
Modulating c-Fms Activity and Uses Therefor”, filed May 17, 2005, U.S. Provisional App. No.
60/682,042, entitled “Compounds Modulating c-Kit and c-Fms Activity and Uses Therefor”, filed
May 17, 2005, U.S. Provisional App. No. 60/692,750, entitled “Compounds Modulating ¢-Kit and
c-Fms Activity and Uses Therefor”, filed June 22, 2005, and U.S. Provisional App. No.
60/692,960, entithd “Compounds and Methods for Kinase Modulation, and Indications Therefor”,

filed June 22, 2005, all of which are incorporated herein by reference in their entireties and for all

purposes.

FIELD OF THE INVENTION

[0002] This invention relates to ligands for c-fms and c-kit, and to methods for use thereof. The
information provided is intended solely to assist the understanding of the reader. None of the
information provided nor references cited is admitted to be prior art to the present invention. Each

of the references cited is incorporated herein in its entirety and for any purpose.

BACKGROUND OF THE INVENTION

[0003] C-fms and c-kit are both type III transmembrane receptor protein tyrosine kinases
(RPTKs) that regulate key signal transduction cascades that contro! cellular growth and
proliferation. Both receptors have similar structural features comprising five extracellular
immunoglobulin (IG) domains, a single transmembrane domain, and a split cytoplasmic kinase

domain separated by a kinase insert segment.

T\
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¢-Fms
[0004] C-fms is a member of the family of genes originally isolated from.the Susan McDonough
strain of feline sarcoma viruses. The cellular proto-oncogene FMS (c-fms, cellular feline
McDonough sarcoma) codes for the receptor for the macrophage colony-stimulating factor (M-
CSF). C-fms is crucial for the growth and differentiation of the monocyte-macrophage lineage,
and upon binding of M-CSF to the cxtracellular domain of ¢c-fms, the receptor dimerizes and trans-

autophosphorylates cytoplasmic tyrosine residues.

[0005) M-CSF, first described by Robinson and co-workers (Blood. 1969, 33:396-9), is a
cytokine that controls the production, differentiation, and function of macrophages. M-CSF
stimulates differentiation of progenitor cells to mature monocytes, and prolongs the survival of
monocytes. Furthermore, M-CSF enhances cytotoxicity, superoxide production, phagocytosis,
chemotaxis, and secondary cytokine production of additional factors in monocytes and
macrophages. Examples of such additional factors include granulocyte colony stimulating factor
(G-CSF), interleukin-6 (IL-6), and interleukin-8 (IL-8). M-CSF stimulates hematopoiesis,
promotes differentiation and proliferation of osteoclast progenitor cells, and has profound effects
on lipid metabolism, Furthermore, M-CSF is important in pregnancy. Physiologically, large
amounts of M-CSF are produced in the placenta, and M-CSF is believed to play an essential role in
trophoblast differentiation (Motoyoshi, Int J Hematol. 1998, 67:109-22). The elevated serum
levels of M-CSF in early pregnancy may participate in the immunologic mechanisms responsible

for the maintenance of the pregnancy (Flanagan & Lader, Curr Opin Hematol. 1998, 5:181-5).

[0006] Related to c-fims and c-kit arc two platelet-derived growth factor receptors, alpha (i.e.,
pdgfra) and beta (pdgfrb) (PDGF). The gene coding for pdgfra is located on chromosome 4q11-
q12 in the same region of chromosome 4 as the oncogene coding for ¢-kit. The genes coding for
pdgfra and c-fms appear to have evolved from a common ancestral gene by gene duplication, ‘
inasmuch as these two genes are tandemly linked on chromosome 5. They are oriented head-to-
1ail with the 5-prime exon of the c-fims gene located only 500 bp from the last 3-prime exon of the
gene coding for pdgfra. Most gastrointestinal stromal tumors (GIST) have activating mutations in
c-kit, and most patients with GISTs respond well to Gleevec, which inhibits c-kit. Heinrich et al.
(Science 2003, 299:708-10) have shown that approximately 35% of GISTs lacking c-kit mutations
have intragenic activation mutations in the gene encoding pdgfra, and that tumors expressing c-kit
or pdgfra are indistinguishable with respect to activation of downstream signaling intermediates
and cytogenetic changes associated with tumor progression. Thus, c-kit and pdgfra mutations

appear to be altemative and mutually exclusive oncogenic mechanisms in GISTs.
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[0007] Similarly, the observation that production of M-CSF, the major macrophage growth
factor, is increased in tissues during inflammation points out a role for c-fms in diseases, such as
for example inflammatory diseases. More particularly, because elevated levels of M-CSF are
found in the disease state, modulation of the activity of c-fms can ameliorate disease associated

with increased levels of M-CSF,

c-Kit
[0008] The Stem Cell Factor (SCF) receptor c-kit plays an important role in the development of
melanocytes and mast, germ and hematopoietic cells. Stem Cell Factor (SCF) is a protein encoded
by the S1 locus, and has also been called "kit ligand" (KL) and mast cell growth factor (MGF),
based on the biological properties used to identify it (reviewed in Tsujimura, Pathol Int 1996,
46:933-938; Loveland, et al., J. Endocrinol 1997, 153:337-344; Vliagoftis, et al., Clin Immunol
1997, 100:435-440; Broudy, Blood 1997, 90:1345-1364; Pignon, Hermatol Cell Ther 1997,
39:114-116; and Lyman, ct al., Blood 1998, 91:1101-1134.). Herein the abbreviation SCF refers

to the physiological ligand for c-kit.

[0009] SCF is synthesized as a transmembrane protein with a molecular weight of 220 or 248
Dalton, depending on alternative splicing of the mRNA to encode exon 6. The larger protein can
be proteolytically cleaved to form a soluble, glycosylated protein which noncovalently dimerizes.
Both the soluble and membrane-bound forms of SCF can bind to and activate c-kit. For example,
in the skin, SCF is predominantly expressed by fibroblasts, keratinocytes, and endothelial cells,
which modulate the activity of melanocytes and mast cells expressing c-kit. In bone, marrow
stromal cells express SCF and regulate hematopoiesis of ¢-kit expressing stem cells. In the
gastrointestinal tract, intestinal epithelial cells cxpress SCF and affect the interstitial cells of Cajal
and intraepithclial lymphocytes. In the testis, sertoli cells and granulosa cells express SCF which

regulates spermatogenesis by interaction with c-kit on germ cells.

SUMMARY OF THE INVENTION

[0010] The present invention relates to compounds active on c-fms, c-kit, or both c-fms and ¢-
kit. In accordance with one aspect of the present invention, it has been discovered that in the
treatment of diseases amenable to treatment by an effective amount of a modulator of either c-fms
alone or c-kit alone, the efficacy of treatment can be enhanced if said compounds are dual
inhibitors of both c-fms and c-kit. In another aspect of the present invention, compounds active on
c-fms, c-kit, or both c-fms and c-kit are also active on one or more of TrkA, TrkB and HGK. In

particular, the invention provides compounds of Formula 11, and all sub-generic formulae thereof

3
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(e.g. Formula Ila, IIb, Ile, Iig and Ilp), Formula IIT, or additional compounds as described in the
synthetic examples, as well as methods of using such compounds as described below. Thus, the
invention provides methods of using compounds that can be used therapeutically and/or
prophylactically involving modulation of c-fms, c-kit, or both ¢-fms and c-kit, or involving one or

more of TrkA, TrkB and HGK in addition to c-fms, c-kit, or both ¢-fms and c-kit.

[0011] The compounds of Formula Il have the following structure:

Az/D
B l N \
&
N
N H
Formula II
all salts, prodrugs, tautomers, and isomers thereof,
wherein:
Q12
M7 Q
2N\
fa Q°
D has a structure selected from the group consisting of Q* ,
072
22
NN qit Q% \
t
% \ N ‘%- N\ N\MB_QM %’%)\Mm'om
024 . 054 , Q74 ) and

0152

7\
"2 s)\M1a__Q141

in which -%-_ indicates the attachment point of D to A; of Formula I;

A, is -CHy- or -C(Q)-;

B is selected from the group consisting of hydrogen, -CN, -OR", -SR*, -NHR", -NR*R",
NR¥C(O)R"', -NR¥S(O);R", -C(O)NR¥R*, -C(O)R", -S(0),NR*R*, -S(0):R",
halogen, lower alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein lower
alkyl is optionally substituted with one or more substituents selected from the group
consisting of fluoro, lower alkoxy, fluoro substituted lower alkoxy, lower alkylthio, fluoro
substituted lower alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl,

heterocycloalkyl, ary], and heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl, and

4
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heteroaryl as B, or aé substituents of lower alkyl are optionally substituted with one or
more substituents selected from the group consisting of -OH, -NHz, -CN, -NOy,
-S(0),NH,, -C(O)NH;, -OR*, .SR®, .NHR*, -NR“R?, -NR*C(O)R*, NRYS(O)RR*,
-S(0);R**, halogen, lower alkyl, fluoro substituted lower alkyl, and cycloalkylamino;

M, is -NR¥CH;-, -NRPCH(R*)-, -NR*CH,CH;-, or -NR¥C(0)-;

M; Mo and M; are selected from the group consisting of a bond, -NR¥., -§-, -O-, -NR*CHs-,
-NR¥CH,CHj-, NRPCH(R®)., .SCH,-, -OCH,-, -C(O)NR-, -8(0);NR*’-, -CH,NR*"",
-CH(R*)NRY-, -NR*C(0O)-, and -NR**S(O)-;

M; is sclected from the group consisting of a bond, -CH,-, -CH,C(0)-, -S(O)-, -S(0):CH,-,
-5(0),CH(CHy)-, -S(0),CH;CH)-, -S(0);NR*-, -S(0);NR"CHj-, -S(0),NR¥CH(CH;)-,
-S(0),;NR*¥CH,CHj,-, -C(0)-, C(0)CH;-, -C(O)CH(CHj)-, -C(O)CH,CH,-, -C(O)NR¥.,
-C(O)NR¥CH,-, -C(O)NR*’CH(CHj)-, and -C(O)NR”CH,CH,~;

Q' is aryl or heteroaryl, wherein aryl or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of -OR*', -SR*, -S(O)R", -S(O)R",
NHR*, -NR“'R"', .NR¥*C(O)R", -NR¥S(0),R*, halogen, lower alkyl, cycloalkyl,
heterocycloalkyl, aryl and heteroaryl, wherein lower alkyl is optionally substituted with
one or more substituents selected from the group consisting of fluoro, lower atkoxy, fluoro
substituted lower alkoxy, lower alkylthio, fluoro substituted lower alkylthio, mono-
alkylamino, di-alkylamino, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, and wherein
cycloalkyl, heterocycloalkyl, aryl, and heteroaryl as a substituent of Q'or as a substituent
of lower alkyl are optionally substituted with one or more substituents selected from the
group consisting of -OH, -NH,, -CN, -NO, -S(0);NH,, -C(O)NH,, -OR®, -SR*, -NHR®,
NR“R®, .NR¥C(O)R?, -NR¥S(O);R?, -5(0),R*, halogen, lower alkyl, fluoro
substituted lower alkyl, and cycloalkylamino;

Q", Q", Q%, and Q""" are lower alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl,
wherein lower alkyl is optionally substituted with one or more fluoro, lower alkoxy, or
fluoro substituted lower alkoxy, and wherein cyclaolkyl, heterocycloalkyl, aryl or
heteroaryl are optionally substituted with one or more substituents selected from the group
consisting of -OR", -SR*, -S(O)R"', -S(O),R*, -NHR", -NR*'R", -NR*C(O)R",
-NR¥S(0),R*, halogen, lower alkyl, cycloalky!, heterocycloalkyl, aryl and heteroaryl,
wherein lower alkyl is optionally substituted with one or more substituents selected from
the group consisting of fluoro, lower atkoxy, fluoro substituted lower alkoxy, lower
alkylthio, fluoro substituted lower alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl, and wherein cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl as a substituent of Q'', Q%, Q%, or Q'*!, or as a substituent of lower alky! are

optionally substituted with one or more substituents selected from the group consisting of
5
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-OH, -NH,, -CN, -NO;, -S(0O);NH,, -C(O)NH;, -OR®, -SR*, -NHR®, -NR*R*,
-NR®C(O)R¥, -NR¥S(0);R?, -S(0),R*, halogen, lower alkyl, fluoro substituted lower
alkyl, and cycloalkylamino,

Q" is fluoro, chloro or -CFj;

Q" and Q" are independently hydrogen, flucro, chloro, lower alkyl, or fluoro substituted
lower alkyl;

Q% Q*, Q% and Q* are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, fluoro substituted lower alkyl, -NR“R", -OR*, and -SR*, provided,
however, that at least one of Q* and Q* and at least one of Q*” and Q* is hydrogen,
fluoro, chloro, lower alkyi or fluoro substituted lower alkyl;

Q" and Q'*? are hydrogen, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
NR“R*, -OR*, or -SR*;

Q™ is hydrogen, lower alky! or fluoro substituted lower alkyt;

R* at each occurrence is independently hydrogen or lower alkyl;

R* is lower alkyl or fluoro substituted lower alkyl;

R at each occurrence is independently selected from the group consisting of lower alkyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein lower alky! is optionally
substituted with one or more substituents selected from the group consisting of fluoro,
lower alkoxy, fluoro substituted lower alkoxy, lower alkylthio, fluoro substituted lower
alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl, and wherein cycloalkyl, heterocycloalkyl, aryl, and heteroaryl as R* or as
substituents of lower alkyl are optionally substituted with one or more substituents
selected from the group consisting of -OH, -NH;, -CN, -NO,, -S(0);NH;,, -C(O)NH_,
-OR®, -SR¥, .NHR®, -NR“R%, -NR”C(0)R?, -NR¥S(0);R", -8(0);R*, halogen, lower
alkyl, fluoro substituted lower alkyl, and cycloalkylamino;

R*? a1 each occurrence is independently selected from the group consisting of lower alkyl,
heterocycloalkyl and heteroaryl, wherein lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of fluoro, lower atkoxy, fluoro
substituted lower alkoxy, lower alkylthio, fluoro substituted lower atkylthio, mono-
alkylamino, di-alkylamino, and cycloalkylamino, and wherein heterocycloalkyl and
heteroaryl are optionally substituted with one or more substituents selected from the group
consisting of halogen, -CN, lower élkyl, fluoro substituted lower alkyl, lower alkoxy and
fluoro substituted lower alkoxy; and

each R* is independently hydrogen, lower alky! or fluoro substituted Jower alkyl;
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provided, however, that the compound is not

A
N
H
H
Ao Xye
(TS F B e g \©
~ N P P>
NTR NN NTTR
=N
=N —|
o 1K SN a® ) \“w/g
A
[\ N o] I\ A o ‘ D [o]
N 4] WZ N N u
=N —'N\ . =N H
AN N N:S\\/\© N‘\(N\/\Q
| A A\ o I = \ ° ° (0]
N N N ] N H
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4 « Y
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, H o H ci
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10012] In one embodiment, a compound of Formula II has a structure according to the following

sub-generic structure, Formula Ila,

Q12
’N M/Q18
4
. AN/
Q
l R \ 014 013
>
N
N" H
Formula Ila,

all saits, prodrugs, tautomers, and isomers thereof,

wherein: .
Q' is aryl or heteroary!, wherein aryl or heteroaryl are optionally substituted with one or more

substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted

lower alkyl, -NHR*', -NR*'R*, and -OR"';

7
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Q’ is hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, ary! or
heteroaryl, wherein aryl or heteroary are optionally substituted with one or more
substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted
lower alkyl, -NHR*, -NR*'R*, and -OR"'; and

As, My, Q'%, Q", Q" and R*' are as defined for Formula II;

provided, however, that the compound is not

_~H
\/O \/O 'N\/OCI
M-N
(LY F
N
NN |

10013] In one embodiment of compounds of Formula Ila, A; is -CH,- and My is -NHCH,-. In

/
V
e}
7 B

\y

P4
Iz

one embodiment A; is -C(O)- and M, is -NHCH,-. In one embodiment A, is -C(O)- and My is
-NHC(O)-. In one embodiment A; is -CH,- and M, is -NHC(O)-.

[00614] In one embodiment.of compounds of Formula Ha, A; is -CHa-, M, is -NHCH;-, Q® is
-OR*, -CN, C,.;alkyl, fluoro substituted C,.;alkyl, fluoro, chioro, ary! or heteroaryl, wherein aryl
or heteroaryl are optionally substituted with one or more substituents selected from the group

consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*', -NR*'R*, -OR*' and
-S(0),R""; and Q" and Q' are hydrogen.

[0015] In onc embodiment of compounds of Formula Ila, A, is -C(O)-, My is -NHCH-, Q’is
-OR", -CN, C,alkyl, fluoro substituted C,.yalky}, fluoro, chloro, aryl or heteroaryl, wherein aryl
or hetcroaryl are optionally substituted with one or more substitucnts selccted from the group
consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*, NR*R*, -OR* and
-S{0),R"; and Q" and Q'? are hydrogen.

(0016] In onec embodiment of compounds of Formula Ila, A; is -C(O)-, M, is -NHC(0)-, Q’ is
-OR", -CN, C,.; alkyl, fluoro substituted C,.j alkyl, fluoro, chloro, aryl or heteroaryl, wherein aryl
or heteroaryl are optionally substituted with one or more substituents selected from the group
consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*, -NR“R*, -OR* and
-S(0),R*; and Q" and Q'* are hydrogen.

{0017] In one embodiment of compounds of Formula Ila, A, is -CH,-, M. is -NHC(O)-, Qis
-OR*, -CN, C,.yalkyl, fluoro substituted C,.alkyl, fluoro, chloro, aryl or heteroaryl, wherein aryl
or heteroaryl are optionally substituted with one or more substituents selected from the group

consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR", -NR*R*, -OR*' and
-$(0),R*; and Q" and Q'* are hydrogen.

%
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[0018] In one embodiment, further to any of the embodiments of Formula Ila above, R" is R* as

defined for Formula 1I.

[0019] In one embodiment, further to any of the cmbodiments of Formula lla above, Q"is
phenyl or pyridinyl, wherein phenyl or pyridinyl are substituted with 1 or 2 substituents selected
from the group consisting of fluoro, chloro, methyl, methoxy, trifluoromethyl, difluoromethoxy
and triﬂuoromcthoiy; A; is -CH,-; M, is -NHCH,-; and Q° is -CN, fluoro, chloro, methyl,
trifluoromethyl, methoxy, diflucromethoxy, trifluoromethoxy, aryl or heteroaryl, wherein aryl or
heteroaryl are optionally substituted with one or more halogen, lower alkyl, fluoro substituted
lower alkyl, lower alkoxy, or fluoro substituted lower alkoxy. In one embodiment, further to any
of the embodiments of Formula Ila above, Q" is phenyl mono substituted with chloro, preferably
at the 4-position; A; is -CH;~; M, is -NHCH,-; and Q‘ is -CN, fluoro, chloro, methyl,
trifluoromethyl, methoxy, difluoromethoxy, trifluoromethoxy, ary! or heteroaryl, wherein aryl or
heteroary! are optionally substituted with one or more halogen, lower alkyl, fluoro substituted
lower alkyl, lower alkoxy, or fluoro substituted lower alkoxy. In one embodiment, further to any
of the embodiments of Formula 1la, Q" is pyridin-3-yl monosubstituted with methyl, methoxy,
triflucromethyl, difluoromethoxy or trifluoromethoxy, preferably at the 6-position; A; is -CH,-; M,
is -NHCH;-; Q° is -CN, fluoro, chloro, methyl, trifluoromethyl, methoxy, diflucromethoxy,
triflucromethoxy, aryl or heteroaryl, wherein aryl or heteroary! are optionally substituted with one
or more halogen, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, or fluoro substituted

lower alkoxy.

[0020] In one embodiment of compounds of Formula 11z, A, is -CH;-; My is -NHCH,-; QY is
phenyl or pyridinyl, wherein phenyl or pyridinyl are substituted with 1 or 2 substituents selected
from the group consisting of fluoro, chloro, methyl, methoxy, trifluoromethyl, difluoromethoxy
and trifluoromethoxy; Q® is hydrogen, fluoro, chloro, methyl, methoxy, trifluoromethyi,
difluoromethoxy, trifluoromethoxy, -CN, or 1-methyl-1H-pyrazole-4-yl; Q' is fluoro or chloro;
and Q" and Q'? are hydrogen. In one embodiment, A; is -CH;-; My is -NHCH,+; Q'* is phenyl
mono substituted with chloro, preferably at the 4-position; Q is hydrogen, chloro, methyl,
methoxy, or -CN; Q'? is fluoro or chloro; and Q" and Q" are hydrogen. In one embodiment, A, is
-CH;-; My is -NHCH,-; Q" is pyridin-3-y! monosubstituted with methyl, methoxy, trifluoromethyl,
difluoromethoxy or trifluoromethoxy, preferably at the 6-position; Q° is hydrogen, chloro, methyl,
methoxy, -CN, or 1-methyl-1H-pyrazole-4-yl; Q"% s fluoro or chloro; and Q" and Q" are
hydrogen.

[0021] In one embodiment of compounds of Formula Ila, the compound is selccted from the

group consisting oft
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(4-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-yl]-
amine (P-0132),
(4-Chloro-benzyl)-[6-chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0161),
[6-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0174), '
[6-Chloro-5-(5-chloro-1H-pyrrolo{2,3-b}pyridin-3-ylmethyl)-pyridin-2-yl)-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine (P-0176),

{6-Chloro-5-[5-(1-methyl- 1 H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl]-pyridin-2-yl } -
(6-trifluoromethyl-pyridin-3-ylmethyl)-amine (P-0179),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-yl]-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine (P-0186),
[6-Fluoro-5-(5-methoxy-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-{(6-triflucromethyl-
pyridin-3-ylmethyl)-amine (P-0187),

[(6-Fluoro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0188),
3-{2-Chloro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl } -1 H-
pyrrolo[2,3-b]pyridine-5-carbonitrile (P-0232),
[6-Chloro-5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-y1)-(6-trifluoromethy!-
pyridin-3-ylmethyl)-amine (P-0233),

[6-Chloro-5-(5-methyl-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine (P-0234),
[6-Fluoro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yt]-(6-methoxy-pyridin-3-yimethyl})-
amine (P-0378),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-yl}-(6-methoxy-pyridin-3-
ylmethyl)-amine (P-0379),

(5-Fluoro-pyridin-3-ylmethyl)-[6-fluoro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0414),

3-{2-Fluoro-6-[(5-fluoro-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl } - 1H-pyrrolo[2,3-
blpyridine-5-carbonitrile (IP-0415),
3-[6-(4-Chloro-benzylamino)-2-fluoro-pyridin-3-ylmethyi)-1H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0432), and

all salts, prodrugs, tautomers, and isomers thereof.

10022] In one embodiment, a compound of Formula II has a structure according to the following

sub-generic structure, Formula IIb,

10
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Formula IIb,

all salts, prodrugs, tautomers, and isomers thereof,
wherein:

A, is -CH;- or -C(O)-;

Q" is hydrogen, -CN, -OR¥, fluoro, chloro, lower alky!, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl
or heteroaryl are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*,
-NR¥R*, and -OR*; and

M;, Q'', Q% Q*, and R", are as defined for Formula II.

[0023] Inone embodiment of compounds of Formula IIb, Ms is -NR¥CH,-, -NR¥CH(RY)-,
NRYCH,CH,-, or -NR*C(0)-; A; is -CH,- or -C(0)-, preferably -CH,-; Q"' is cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, ary! or heteroaryl are
optionally substituted with one or more substituents selected from the group consisting of halogen,
lower alkyl, fluoro substituted lower alkyl, -NHR*, -NR*'R*, -OR"' and -S(0%RY; Q" is
hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, fluoro
substituted lower alkoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl,
heterocycloalkyl, aryl or heteroaryl are optionally substituted with one or more substituents
selected from the group consisting of halogen, lower alkyl, fluoro substituted Jower alkyl, -NHR",
-NR“R", -OR"' and -S(0);R*'; and Q?* and Q** are independently hydrogen, fluoro, chloro, lower
alkyl, or fluoro substituted lower alkyl, preferably hydrogen, fluoro, chloro, or -CF;, more

preferably both Q% and Q* are hydrogen; wherein R" is as defined for Formula II.

[0024] In one embodiment, further to any of the embodiments of Formula IIb above, R¥is R as

defined for Formula I

[0025] In one embodiment of compounds of Formula IIb, M is -NHCH,CH;,-, -NHCH,-
N(CH,)CH;-, or -NHCH(CH)-, preferably -NHCH,-; A; is -CH,-; Q"' is cycloalkyl,
heterocycloalkyl, phenyl or heteroaryl, wherein phenyl or heteroaryl arc optionally substituted

with 1 or 2 substituents selected from the group consisting of halogen, lower alkyl, fluoro

11
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substituted lower alky!l, lower alkoxy, fluoro substituted lower alkoxy, di-alkylamino, and
heterocycloalkyl; Q' is hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro substituted lower atkyl,
lower alkoxy, fluoro substituted lower alkoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl,
wherein cycloalkyl, heterocycloalkyl, ary! or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted lower
alkyl, lower alkoxy, and fluoro substituted lower alkoxy; and Q*? and Q™ are independently
hydrogen, fluoro, chloro, lower alkyl, or fluoro suﬁstituted lower alkyl, preferably hydrogen,

fluoro, chloro, or -CF;, more preferably both Q and Q* are hydrogen.

[0026]  In one embodiment of compounds of Formula IIb, My is -NHCH;-; A, is -CH,-; Q"is
phenyl substituted with 1 or 2 substituents selected from the group consisting of fluoro, chloro,
methyl, fluoro substituted methyl, methoxy, and fluoro substituted methoxy; Q" is hydrogen, -CN,
fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, fluoro substituted lower

alkoxy, preferably hydrogen or chloro; and Q% and Q% are hydrogen.

[0027] In one embodiment of compounds of Formula [Ib, the compound is selected from the
group consisting of:

(4-Chloro-benzy!)-[5-(5-chloro-1 H-pynolo[Z,J-b]pyridin-B-ylmethyl)-pyrimidin-z-yl]-amine
(P-0260),

(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 »ylmethyl)-pyrimidin-Z-yl]-(Z,6-diﬂuoro-benzyl)-amine
r-0261), ’
(5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3 -ylmethyl)-pyrimidin-Z-yl]-(Z-m'ﬂuoromethyl-bcnzyl)-
amine (P-0262),
(2-Chloro—benzyl)-[5-(5-chloro-lH-pyrrolo[2,3-b]pyridin-3—ylmethyl)-pyrimidin-z-yl]-aminc
(P-0263), .
{5«(5-Chloro-1 H-pyn'olo[2,3-b]pyridin-3-ylmethyl)~pyximidin-2-yl]-(2-ﬂuoro-benzyl)-amine
(P-0264),

[5-(5-Chloro-1 H-pynolo[Z,B-b]pyridin-}-ylmethyl)-pyrimidin-Z-yl]-(2,4-diﬂuoro-benzyl)-aminc
(P-0265),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-(4-trifluoromethyl-benzyl)-
amine (P-0266),

[5-(5-Chloro-1 H-pyrrolo[Z,J-b]pyridin.3-ylmethyl)-pyrimidin-2-'yl]-(2,5-difluoro-benzyl)—amine
(P-0267),

{5-(5-Chloro-1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(3 -trifluoromethyl-benzyl)-
amine (P-0268),

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-z-yl]-(2-ﬂuoro-S-triﬂuoromelhyl~

12
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benzyl)-amine (P-0289),
(2-Fluoro-5-tn’ﬂuoromethyl-benzyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyn’midin-2-yl]-
amine (P-0291),
(2,5-Diﬂuoro-benzyl)-[S-(lH-pyn'olo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-amine (P-0292),
(2-Chloro-5-ln'ﬂuoromethyl~benzyl)—[5~(1H-pyr’rolo[2,3—b]pyridin-3 -yimethyl)-pyrimidin-2-yl]-
amine (P-0293),
(3-F]uoro~5-triﬂuoromethyl—benzyl)-[S-(1H-p.ynolo[Z,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0294),
(3,5-Diﬂuoro—benzyl)~[5-(lH~pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-z-yl]-aminc (P-0295),
(2-Fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0300),
(2-Chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0301),
[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2 -trifluoromethyl-benzyl)-amine
(P-0302),

[5-(LH-Pyrrolo{2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethoxy-benzyl)-amine
(P-0303),
(5-Ch10r0-2-ﬂuoro-benzyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-.pyrimidin-2-yl]-amine
(P-0304),
(2,4-Dichloro-benzyl)-[S-(1H-pyn'olo[2,3-b]pyridin-3-ylmethyl)-pyrimidin—2-yl]-amine (P-0305),
(2,4-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0306),
(4-Chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0307),
{5-(1H-Pyrrolo[2,3 -b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(4 -trifluoromethyl-benzyl)-amine
(P-0308),

(2-Fluoro-3-triflucromethyl-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0309),

(2,5-Dichloro-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine (P-0310),
(3—Chloro-Z-ﬂuoro-bcnzyl)-[S-(lH-pyrrolo[2,3~b]pyridin-3—ylmethyl)-pyrimidin-2-yl] -amine
(P-0311),

(2-Difluoromethoxy-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-amine
(P-0312), ' '
(2,3-Dichloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl}-amine (P-0313),
(4-Chlor0-2-ﬂuoro-benzyl)-[5-(lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-amine
(P-0314),
(5-Fluoro-Z-triﬂuoromethyl-bcnzyl)-[S-(lH—pyrrolo[2,3—b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-
amine (P-0315),

(2-Chloro-4-fluoro-benzyl)-[5-(1 H-pyrrolo[2.3-b]pyn'din-3-ylmethyl)-pyrimidin-2~y1]-amine.

(P-0316),
13
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(5-Chloro-2-methyl-benzyl)-[S- | H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0317),
(5-Fluoro-2-methyl-benzyl)-[5 -(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0318),

(2-Fluoro-4-triflucromethyl-benzyl)-[5-( H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0319),

(4-Fluoro-2-triflucromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0320),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-difluoromethoxy-benzyl)-
amine (P-0390),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y1}-(5-fluoro-2-triflucromethyl-
benzyl)-amine (P-0391),
(3-Chloro-2-fluore-benzyt)-[5-(5-chloro-1 H-pyrrolo[ 2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0392),
[5-(5-Chloro-1H-pyrrolo][2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]}-(2-fluoro-3-trifluoromethyl-
benzyl)-amine (P-0393),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-fluoro-4-trifluoromethyl-
benzyl)-amine (P-0394),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2,3-difluoro-benzyl)-amine
(P-0395),
(2-Chloro-4-fluoro-benzyl)-[5-(5-chlore-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0396),
[5-(5-Chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethoxy-benzyl)-
amine (P-0402),

(2-Chloro-5-fluoro-benzyl)-[5-(1H-pyrrolo[ 2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0407),

{(2-Chloro-5-fluoro-benzyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0408),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyrimidin-2-yl}-pyridin-4-ylmethyl-amine
(P-0416),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-pyrrolidin-1-yl-ethyl)-
amine (P-0417),
Benzyl-[5-(5-chloro- 1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0418),
Benzyl-[S-(S—chloro-IH-pyrrolo[2,3-b]pyridin—3-ylmelhyl)-pyrimidin-2-yl]-melhyl-amine
(P-0419),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-trifluoromethoxy-benzyl)-
14
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amine (P-0420),
(3—Chloro—benzyl)-[5-(5-chloro-1H-pynolo[2,3-b]pyridin-3-ylmethyl)—pyn’midin-2-yl]-amine
(P-0421),

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-pyridin-3 -ylmethyl-amine
(P-0422),

[5-(5-Chloro-1 H-pyrrol0[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-(4-fluoro—beuzyl)-aminc
(P-0423),

(3-Chloro-benzyl)-{5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmelhyl):pyrimidin-Z-yl]-rnethyl-
amine (P-0424),
[S-(S-Chloro-lH-pyn'olo[2,3-b]pyridin-3-ylmcthyl)~pyrimidin-2-yl]-(3,S-diﬂuoro-benzyl)-amine
(P-0425),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-[1-(2-ﬂu0ro-phenyl)-ethyl]-
amine (P-0426), .

(1 -(4-Chloro-phenyl)-ethyl]—[S-(5-chloro-lH-pyrrolo[2.3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-
amine (P-0427),

[5-(5-Chloro-1H-pyrrolof2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-{(8)-1 -(4-fluoro-phenyl)-
ethyl}-amine (P-0428),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-y1]-(6-triﬂuoromethyl-pyridin-3—
ylmethyl)-amine (P-0429),

(2-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3 -b]pyridin-3-ylmethyl)-pyrimidin-2-yl] -methyl-
amine (P-0430),

[5-(5-Chloro-i H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-(2-mcthyl-benzyl)-amine
(P-0431),

(5-(5-Chloro-1 H-pynolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]—(2-meth0xy-bcnzyl)—amine
(P-0433),
[5-(5-Chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)—pyrimidin—Z-yl]-(2-morpholin-4-yl—ethyl)—
amine (P-0434),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmcthyl)-pyrimidin-2-yl]-cyclohexylmethyl-amine
(P-0435),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yl methyl)-pyrimidin-2-yl]-pyridin-2-ylmethyl-amine
(P-0436),
[2-(4-Chloro-phenyl)-ethyl]-[5—(5-chloro-1H-pyrrolo[2,3—b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0437),

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin—3-ylmethyl)-pyrimidin-2-yl]-(4-diﬂuoromelhoxy-benzyl)—
amine (P-0438),

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3—ylmcthyl)-pyrimidin-z-yl]-(4-methoxy-benzyl)-aminc
15
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(P-0439),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-methyl-benzyl)-amine
(P-0440),

[5-(5-Chloro-1 H-pyn’olo‘[Z,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-(2-methoxy-ethyl)-amine
(P-0441),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethy])-pyrimidin-2-y}]-(3-fluoro-benzyl)-amine
(P-0442),

(3-Chloro-4-fluoro-benzyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0443),
[5-(5-Chloro-lH—pyrrolo[2,3-b]pyridin-3—ylmethyl)—pyrimidin-2-yl]-(2-ethoxy-benzyl)-amine
(P-0444),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-morpholin-4-yl-benzyl)-
amine (P-0445),

[5-(5-Chloro-1H-pyrrolo[2,3 -b)pyridin-3-ylmethyl)-pyrimidin-2-y1]-(3-difluoromethoxy-benzyl}-
amine (P-0446),
(4-Chloro-3-ﬂuoro-benzyl)-[5-(5-chloro-1H-pyrro10[2,3~b]pyridin-3-ylme(hyl)—pyn'midin-Z-yl]-
amine (P-0447), -
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-[1-(3-fluoro-pheny!)-ethyl]-
amine (P-0448),

(5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-y]mcthyl)-pyrimidin-z-yl]-(2-dimelhylamino-benzyl)-
aminc (P-0449), and

all salts, prodrugs, tautomers, and isomers thereof.

{0028} In one embodiment, a compound of Formula I has a structure according to the following

sub-generic structure, Formula Ile,

" Formula Ile,
all salts, prodrugs, lautomers, and isomers thereof,
wherein:
Ag is -CH;- or -C(O)-;
M, is -CHy-, -CH;C(O)-, -C(O)NR¥CHy-, -C(O)NR¥CH(R")-, or -C(O)NRCH,CH-;
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Q¥ is hydrogen, -CN, -OR*!, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, ary! or heteroaryl, wherein cycloalkyl, heteracycloalkyl, aryl
or heteroaryl are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*,
-NR*“R*, and -OR*; and

Q*, Q% Q*, R¥, R®, and R*' are as defined for Formula IL;

=N
e
| Ty O
o

. . NN
provided, howcver, that the compound is not H ,

\‘1 n\/© 'Fj\} n
[m \D,/ \ E \/\Q
N N N H

, or

[0029]  In one embodiment of compounds of Formula Ile, M, is -C(O)NR*CH,-,
-C(O)NR¥CH(CHj)-, or <C(O)NR*(CH,),~; Asis -CH;- or -C(0)-, preferably -CH,-; Q"' is aryl or
heteroaryl, wherein aryl or heteroary! are optionally substituted with one or more substituents
selected from the group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*!,
-NR*R* -OR* and -S(O)RY; Q¥ is hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro
substituted lower alkyl, lower alkoxy, fluoro substituted lower alkoxy, cycloalkyl,
heterocycloalkyl, aryl or hetercaryl, wherein cycloalkyl, heterocycloalkyl, aryl or heteroaryl are
optionally substituted with one or more substituents selected from the group consisting of halogen,
lower alkyl, fluoro substituted lower alkyl, -NHR*, -NR*'R*, -OR*' and -S(0),R*'; and Q*? and
Q™ are independently hydrogen, fluoro, chloro, lower alkyl, or fluoro substituted lower alkyl,
preferably Q* and Q* are independently hydrogen, fluoro, chloro, methyl, or -CFy; wherein R*' is

as defined in Formula II.

{0030) In one embodiment, further to any of the embodiments of Formula ITe above, R*' is R as

defined for Formula II.

10031}  In one embodiment of compounds of Formula Ife, Mg, is -C(O)NHCH,-,
-C(O)NHCH(CHjy)- or -C(O)NH(CH,),-; Agis -CH;- or -C(0)-, preferably -CH,-; Q%! iS aryl or
heteroaryl, wherein aryl or héteroaryl are optionally substituted with 1 or 2 substituents selected
from the group consisting of fluoro, chloro, methyl, fluoro substituted methyl, methoxy, and fluoro
substituted methoxy; Q* is hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro substituted lower

alkyl, lower alkoxy, or fluoro substituted lower alkoxy, preferably hydrogen or chloro; and Q** and
17
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Q** are independently hydrogen, fluoro, chloro, lower alkyl, or fluoro substituted lower alkyl,

preferably Q' and Q* are methyl.

(0032] In one embodiment of compounds of Formula Ile, the compound is selected from the
group consisting of:
3-(1-Benzyl-3,5-dimethyl-1 H-pyrazol-4-ylmethyl)-1H-pyrrolo[2,3-b]pyridine (P-0133),
2-[3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazol-1-yl]-1 -phenyl-ethanone
(P-0134),
3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 —carboxylic acid 4-methoxy-
benzylamide (P-0135),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 2-chloro-
benzylamide (P-0136),
3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-fluoro-
benzylamide (P-0137), )
3-{3,5-Dimethyl-1-(5-trifluoromethyl-furan-2-ylmethyl)-1 H-pyrazol-4-ylmethyl]-1H-pyrrolo[2,3-
b)pyridine (P-0138),
3-[3,5-Dimethyl-1 -(5-methyl-isoxazol-3-ylmethyl)-1H-pyrazol-4-ylmethyl]-1 H-pyrrolo{2,3-
b]pyridine (P-0139),
3,5-Dimethyl-4-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 4-chloro-
benzylamide (P-0140),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid (2-(4-methoxy-
phenyl)-ethyl]-amide (P-0141),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 3-methoxy-
benzylamide (P-0142),
3-{3,5-Dimethyl-l-[4-methyl»2-(4-trifluoromethyl-phenyI)-thiazol-S-ylmethyl]-lH-pyrazol-4-
ylmethyl}-1H-pyrrolo[2,3-b]pyridine (P-0143),
3-[3,5-Dimethyl-1-(4-methyl-2-phenyl-thiazol-5-ylmethyl)-1 H-pyrazol-4-ylinethyl}-1H-
pyrrolo[2,3-b]pyridine (P-0144),
3,5-Dimethyi-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-methoxy-
benzylamide (P-0145),
3,5-Dimcthy1—4-(1H-pyrrolo[2.3—b]pyn'din-3-ylmethyl)-pyrazo]e-l-carboxylic acid [2-(2,4-
dichloro-phenyl)-ethyl]-amide (P-0146),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid {2-(4-fluoro-
phenyl)-ethyl]-amide (P-0147),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-l-carboxylic acid [2-(2-fluoro-
phenyl)-ethyl]-amide (P-0148),

18



WO 2008/064255 PCT/US2007/085289

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrazole-1-carboxylic acid ((S)-1-phenyl-
ethyl)-amide (P-0149),

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 3-fluoro-
benzylamide (P-0150),

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- | -carboxylic acid 4-fluoro-.
benzylamide (P-0151),

3,5-Dimethy}-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 4-methyl-
benzylamide (P-0152),

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 2-methyl-
benzylamide (P-0153),
45-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazolc-1 -carboxylic acid [2-(4-
fluoro-phenyl)-ethyl]-amide (P-0157),
4-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole-1 -carboxylic acid 4-
fluoro-benzylamide (P-0158),
4-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-3,5-dimethyl-pyrazole-1 -carboxylic acid 4-
chloro-benzylamide (P-0159),
4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- 1 -carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl]-amide (P-0160) , and

all salts, prodrugs, tautomers, and isomers thereof,

{0033] In one embodiment, a compound of Formula IT has a structure according to the following

sub-gencric structure, Formula Ilg,
Q2
\
N-N
Qss AT \ M;o-Q%'
NZ N
Formula [Ig,
all salts, prodrugs, tautomers, and isomers thereof,
wherein:
Ag is -CH,-, or -C(O)-; )
Q% is hydrogen, -CN, -OR¥, fluoro, chloro, lower alkyl, fluoro substituted lower atkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl

or heteroaryl are optionally substituted with one or more substituents selected from the
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group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR®,
NRYR¥, and -ORY; and
Mo, Q%', Q7, Q™, and R*' are as defined for Formula II.

[0034] In one embodiment of compounds of Formula Ilg, Mg is -NR¥CH,;- or -NR”-(CH,),-;
Ag is -CHs- or -C(O)-, preferably -CH,-; Q* is aryl or heteroaryl, wherein aryl or heteroaryl are
optionally substituted with one or more substituents selected from the group consisting of halogen,
lower alkyl, fluoro substituted lower alkyl, -NHR*', -NR*R", -OR* and -S(0);R*"; Q% is
hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, fluoro
substituted lower alkoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl,
heterocycloalkyl, aryl or heteroaryl are optionally substituted with one or more substituents
selected from the group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*,
-NR*R¥, -OR*' and -S(O),R*"'; and Q™ is hydrogen, fluoro, chloro, lower alkyl or fluoro

substituted lower alkyl, wherein R* is as defined for Formula II.

[0035] In one embodiment, further to any of the embodiments of Formula g above, R*"isR%as

defined for Formula II.

[0036] In one cmbodiment of compounds of Formula Ig, Myq is -NHCH,-; Ag is -CHa-; Q" is
phenyl optionally substituted with | or 2 substituents selected from the group consisting of fluoro,
chloro, methyl, trifluoromethyl, methoxy, difluoromethoxy or trifluoromethoxy; Q% is hydrogen,
fluoro, -CN, or 1-methyl-pyrazol4-yl; Q™" is lower alkyl or fluoro substituted lower alkyl; and Q"
is hydrogen, fluoro, chloro, lower alkyl, or fluoro substituted lower alkyl. In one embodiment, Mo
is -NHCH,-; Ag is -CH,-; Q% is 4-fluoro-phenyl; Q% is hydrogen, chloro, -CN, or 1-methyl-
pyrazol-4-yl; Q" is methyl or ethyl; and Q™ is hydrogen or chloro.

{0037] In one embodiment, the compound of Formula IIg is selected from the group consisting
of :

[1-Ethyl-5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-1H-pyrazol-3-yl] -(4-fluoro-benzyl)-amine
(P-0165), .
(4-Fluoro-benzyl)-[ 1 -methyl-5-(1H-pyrolo[2,3-b]pyridin-3-ylmethyl)-1 H-pyrazol-}yl]-amine
(P-0169),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1 -methyl-1 H-pyrazol-3-yl]-(4-fluoro-benzyl)-
amine (P-0170), '

(4-Fluoro-benzy!)- {1 -methy!-5-[5-(1-methyl- | H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-
ylmethyl]-1H-pyrazol-3-yl}-aminc (P-0180),
(5-Chloro-lH-pyrrolo[2,3-b]pyridin-3-yI)-[2~elhyl-5-(4-ﬂuoro-benzylamino)-2H-pyrazol-3~yl]-
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methanone (P-0184),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1-ethyl-1 H-pyrazol-3-yl]<(4-fluoro-benzyl)-

) ‘amine (P-0185),
3-{5-(4-Fluoro-benzylamino)-2-methyl-2H-pyrazol-3-ylmethy!]-1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0191),
(3-Chloro-benzyl)-[5-(S-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1-methyl-1 H-pyiazol-] -yii-
amine (P-0410),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1-methyl-1H-pyrazol-3-y1]-(2,5-difluoro-
benzyl)-amine (P-0411),
[5-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-1-methyl-1H-pyrazol-3-yl]-(2-fluoro-benzyl)-
amine (P-0413), and

all salts, prodrugs, tautomers, and isomers thereof.

[0038} In one embodiment, a compound of Formula II has a structure according to the following

sub-generic structure, Formula Ilp,
QISZ

Formula Ilp,
all salts, prodrugs, tautomers, and isomers thereof,
wherein:

Ajg is -CH;- or -C(O)-;

Q' is hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl
or heteroary! are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*,
-NR*R*, and -OR",

Q'*? is hydrogen, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, or
fluoro substituted lower alkoxy; and

M5, Q' and R, are as defined for Formula II;
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provided, however, that the compound is not or
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[0039) In one embodiment of compounds of Formula Ilp, Myg is -NR¥CH,- or -NR”-(CHa)y-;
A is -CHy- or -C(O)-~, preferably -CH,-; Q'*! is aryl or heteroaryl, wherein aryl or heteroaryl are
optionally substituted with one or more substituents selected from the group consisting of halogen,
Jower alkyl, fluoro substituted lower alkyl, -NHR*', -NR*'R*, -OR*' and -S(O),R*; Q'** is
hydrogen, -CN, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, fluoro
substituted lower alkoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl,
heterocycloalkyl, aryl or heteroaryl are optionally substituted with one or more substituents
selected from the group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*,
-NR*RY, -OR* and -5(0),R*"; and Q'** is hydrogen, fluoro, chioro, lower alkyl, or fluoro

substituted lower alkyl; wherein R*' is as defined for Formula I1.

[0040] In onc embodiment of compounds of Formula IIp, Mg is -NH-CH;- or -NH-(CH,),-,
preferably -NH-CH,-; Ay is -CH,- or -C(O)-, preferably -CH,-; Q'* is aryl or heteroaryl, wherein
aryl or heteroaryl are optionally substituted with 1 or 2 substituents selected from the group
consisting of fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, fluoro
substituted lower alkoxy, and heterocycloalkyl; Q' is hydrogen, -CN, fluoro, chloro, lower alkyl,
fluoro substituted lower alkyl, lower alkoxy, or fluoro substituted lower alkoxy, preferably
hydrogen, -CN, or chloro; and Q”2 is hydrogen, fluoro, chloro, lower alkyl, or fluoro substituted

lower alkyl, p}eferably hydrogen or chloro, more preferably chloro.

[0041] In one embodiment, the compound of Formula Th is selected from ihc group consisting of
[4-Chloro-5-(1 H-pymrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-fluoro-benzyl)-amine
(P-0156),

{4-Ethyl-5-(1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-thiazol -2-yl]-(4-fluoro-benzyl)-amine (P-0162),
(4-Fluoro-benzyl)-[4-methyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-amine
(P-0163),
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-3-ylmethyl-amine
(P-0164),
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[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-2-ylmethyl-amine
(P-0167),

{4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl] -pyridin-4-ylmethyl-amine
(P-0168), -

[4-Chloro-5-(1H-p yrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methyl-pyridin-2-ylmethyl)-
amine (P-0171),
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl)-(1,5-dimethyl-1H-pyrazol-3-
ylmethyl)-amine (P-0172),
[4-Chloro-5-(1H-pyrrolof2,3-blpyridin-3-ylmcthyl)-thiazol-2-yl}-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0173),

{4-Chloro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1)-(2,5-dimethyl-2H-pyrazol-3-
ylmethyl)-amine(P-0175),
{2-(4-Fluoro-benzylamino)-thiazol-5-yl]-(1H-pyrrolo[2,3-b]pyridin-3-yl)-methanone (P-0177),
{2-[(4-Chloro—benzy1)-melhyl-amino]-thiazol-Soyl} -(1H-pyrrolo[2,3-b]pyridin-3-yl)-methanone
(P-0178),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-thiazol-2-yImethyl-
amine (P-0189), '
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-y1]<(6-methoxy-pyridin-3-
ylmethyl)-amine (P-0190},
Benzyl-[4-chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-amine (P-0192),
(4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-(3-methoxy-benzyl)-
amine (P-0193),

{4-Chloro-benzyl)-[4-chloro-5-(5-chloro-1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-
amine (P-0194),

[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-(4-flucro-benzyl)-
amine (P-0195),
[4-Chloro-5-(5-chloro-1I-{-pyrrolo[2,3-b]pyridin-3-ylmcthyl)-Lhiazol-Z-yl]-(Z,4—dimcthyl-thiazol-5-
ylmethyl)-amine (P-0196),

[4-Chloro-5-(5 -cﬁloro-l H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-cthyl-5 -methyl-3H-
imidazol-4-ylmethyl)-amine (P-0197),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-thiazol-Z-yl]—(2-ethyl—2H-pyrazol-3-
ylmethyl)-amine (P-0198),

{4-Chloro-5-(5-chloro-1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-y!]-(6-methoxy-pyridin-2-
ylmethyl)-amine (P-0199),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl})-thiazol-2-y1]-(3-fluoro-pyridin-4-

ylmethyl)-amine (P-0200),
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[4-Chloro-5-(5<hloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(Z-mcthyl-thiazoM-
ylmethyl)-amine (P-0201),

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-B-ylmethyl)-thiazol-2-yl]-(4-methyl-thiazol-5-
ylmethyl)-amine (P-0202),

[4-Chloro-5-(5-chloro-1 H-pyrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-(S-chloro-pyridin-2-
ylmethyl)-amine (P-0203),

[4-Chloro-5-(1 I—I~pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl];(2,4~dimethyl-thiazol-5-
ylmethyl)-amine (P-0204),

[4-Chloro-5-(1H-pyrrolo[2,3-b] pyridin-}-ylmethyl)-thiazol-2~yl]-(2~ethyl-5-methyl-3H-imidazol-
4-ylmethyl)-amine (P-0205),

[4-Chloro-5-(1H-p yrrolo[2,3-b]pyridin—3-ylmethy1)—thiazol-2-yl]-(S-ﬂuoro-pyridin-Z-ylmethyl)—
amine (P-0206),
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-Z-yl]-(5'methoxy-pyridin~3-ylmelhyl)—
amine (P-0207),

[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-(4,5-dimethyl-thiophen-2-
ylmethyl)-amine (P-0208),

[4-Chloro-5-(1 H-pyrrolo[2,3-bpyridin-3-ylmethy!)-thiazol-2-yl}-(2,5-dimethyl-thiophen-3-
ylmethyl)-amine (P-0209),
[4-Chloro-5-(5-chloro-1H-pyrrolo[Z,3-b]pyn'din-3-ylmethyl)-thiazol-Z-yl]-(S-ﬂuoro-pyridin-S-
ylmethyl)-amine (P-0231),

{4-Chloro-5-(5-chloro-1H-pyrrolo(2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-pyridin-3-yimethyl-
amine (P-0236),
[4-Chloro-5~(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-pyridin-4-ylmethyl-
amine (P-0237),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyn'din-3-ylmethyl)~thiazol—2-yl]-(3-chloro-pyridin-4-
ylmethyl)-amine (P-0238),

[4-Chloro-5-(S-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(1-ethyl-1 H-pyrazol-4-
ylmethyl)-amine (P-0239),

{4-Chioro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl) -thiazol-2-yl]{5S-fluoro-pyridin-2-
ylmethyl)-amine (P-0240),

{4-Chloro-5-(5-chloro-1H-pyrrolof2,3 -b]pyridin-3-yimethyl)-thiazol-2-yl})-(5-methoxy-pyridin-3-
ylmethyl)-amine (P-0241), )
{4-Chloro-5-(5-chloro-1H-pyrrolof2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl}-(6-triflusromethyl-
pyridin-3-ylmethyl)-amine (P-0242),
[4-Chloro-5-(5—chloro—lH-pyn'olo[Z,3-b]pyridih-3-ylmethyl)-thiazol‘Z-yl]-(2-chloro-6-ﬂuoro-

benzyl)-amine (P-0243),
24
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[4-Chloro-5-(5-ch]oro-lH-pyrrolo[Z.S-b]pyridin-3-ylmethyl)-thiazol-2-y1]-phcnethyl-amine
(P-0244),

[4-Chloro-5-(5 -chloro—lH-pyrrol0[2,3-b]pyridin-}-ylmethyl)-thiazo]-Z-yl]-(2,4-diﬂuoro-benzyl)-
amine (P-0245), _

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-fluoro-benzyl)-
amine (P-0246),

[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-blpyridin-3 -ylmethyl)-thiazol-2-y1}-(2-methoxy-pyridin-3-
ylmethyl)-amine (P-0247),

(2-Chloro-benzyl)-[4-chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-
amine (P-0248), ,
{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methyl-benzyl)-
amine (P-0249),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-chloro-4-fluoro-
benzyl)-amine (P-0250),
[4-Chloro-5-(5-chloro-lH-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3~ﬂuoro—pyridin-2-
ylmethyl)-amine (P-0251), )
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-y1]-(6-morpholin-4-yl-
pyridin-2-ylmethyl)-amine (P-0252),

{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-y1]-(3,5-dichloro-pyridin-4-
ylmethyl)-amine (P-0253),
(4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2 -yl]-(2-trifluoromethyl-
benzyl)-amine (P-0254),

[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-(6-methyl-pyridin-2-
ylmethyl)-amine (P-0255),

{5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-1hiazol-2-yl]-(4-ﬂuoro~benzyl)-amine
(P-0290) , and

all salts, prodrugs, tautomers, and isomers thereof.
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{0042) The compounds of Formula III have the following structure:

Formula III,

all salts, prodrugs, tautomers, and isomers thereof,
wherein:

L, is -CHy-, -CH,CH,-, -CH(R¥)-, -C(0)- or -C(O)NH-;

R¥ is selected from the group consisting of hydrogen, -OR*, -CN, fluoro, chloro, lower alkyl,
fluoro substituted lower alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein
cycloalkyl, heterocycloalkyl, aryl or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted
lower alkyl, -NHR", -NR*'R*, -OR*' and -S(O).R*";

R™ is selected from the group consisting of hydrogen, Cyy alkyl, fluoro substituted C;.5 alkyl,
OH, C,.; alkoxy, and fluoro substituted C,.; alkoxy,

RE6 R95

@ . Re2 R® '3“ .
R¥ is heterocycloalkyl, heteroaryl, or , in which indicates the

attachment point of R® to L, of Formula III, wherein heterocycloalkyl or hetcroaryl are

R94

optionally substituted with onc or more substituents selected from the group consisting of
halogen, lower alkyl, fluoro substituted lower alkyl, cycloalkylamino, -NHR*, -NR*R",
-OR*' and -S(0),R*; ’

R”, R¥, R* R”, and R* are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, fluoro substituted lower alkyl, cycloatkylamino, -NHS(O)R,
.NHC(O)R", -NHR*, -NR*R*', -OR"' and -5(0),R*'; and

R* and R*' are as defined for Formula [1;
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provided, however, that the compound is not
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{0043} In one embodiment of compounds of Formula I11, Lq is -CH,-, -CH,CH,-, -CH(CH;)- or
-C(O)-; R* is hydrogen, fluore, chloro, -CN, lower alkyl, tluoro substituted lower alkyl, lower

R96 R95

3
R93

alkoxy, or fluoro substituted lower alkoxy; R¥ s hydrogen; R¥is R%2 , wherein R%,

R94

R%, R* R%, and R% are independently hydrogen, fluoro, chloro, lower alkyl, fluoro substituted
lower alkyl, lower alkoxy, or fluoro substituted lower alkoxy, provided, however, that when R* js
fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, lower alkoxy, or fluoro substituted lower
alkoxy, at least one of R, R”, R, and R* s fluoro, chloro, lower alkyl, fluoro substituted lower

alkyl, lower alkoxy, or fluoro substituted lower alkoxy.

[0044] In one embodiment of compounds of Formula III, L, is -CH;-, -CH,CH,- -CH(CHj,)- or
-C(O)-; R is hydrogen, fluore, chloro, -CN, methyl, or methoxy, preferably hydrogen, chloro,
R95

RSG

3

-CN, or methyl; R¥ is hydrogen; R¥ is

R94

R9?2 R%

, wherein R, R R*, R%’, and R* are
independently hydrogen, fluoro, chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy,
difluoromethoxy or trifluoromethoxy, preferably hydrogen, chloro, methyl, trifluoromethyl,
methoxy, ethoxy, or trifluoromethoxy, provided, however, that when R* is fluoro, chloro, methyl,
ethyl, trifluoromethyl, methoxy, ethoxy, diflucromethoxy or trifluoromethoxy, at least one of R%,
R™, R*, and R* is fluoro, chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy,

difluoromethoxy or trifluoromethoxy.
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[0045] In one embodiment of compounds of Formula II, Ly is -CH,-; R* is fluoro, chloro, -CN,

R95 RQS

93
.82 o8 R92 R
methyl, or methoxy, preferably chloro, -CN, or methyl; R™ is hydrogen; R™ is ,
wherein R* is hydrogen and R%, R®, R¥, and R* are independently hydrogen, fluoro, chloro,

R94

methyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy or trifluoromethoxy.

[0046] In one embodiment of compounds of Formula U1, Ly is -CH;-, -CH,CH,-, -C(O)-, or
-CH(CHy)-, preferably -CH,- or -C(0)-; R is hydrogen or flouro; R is hydrogen; R® is

RQS RQS

3

R92

R94
R93
, wherein R*? is fluoro, chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy,
difluoromethoxy, or trifluoromethoxy, preferably fluoro, chloro, methyl, or trifluoromethyl, and
R¥, R* R%, and R* are independently hydrogen, fluoro, chloro, methyl, trifluoromethyl,
methoxy, difluoromethoxy or trifluoromethoxy, preferably hydrogen or fluoro. In one
embodiment, Ly is -CHp-, -C(0)-, or -CH(CH,)-; R*' is hydrogen; R¥ is hydrogen; R*? is fluoro,
chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy, or trifluoromethoxy,
preferably fluoro, methyl, or trifluoromethyl; and R”, R*, R, and R* are hydrogen. In one
embodiment, Ly is -CH,-, -C(O)-, or -CH(CH;)-; R* is hydrogen; R® is hydrogen; R* is fluoro,
chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy, or triflucromethoxy,
preferably fluoro, methyl, or triflucromethyl; R*, R”, and R* are hydrogen; and R” is fluoro,
chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy, or trifluoromethoxy,
preferably fluoro, chloro, trifluoromethy! or methoxy, more preferably fluoro. In one embodiment,
L, is -CH,-, -C(O)-, or -CH(CH,)-; R¥ is hydrogen; R® is hydrogen; R% is fluoro, chloro, methyl,
ethyl, trifluoromethy!, methoxy, ethoxy, difluoromethoxy, or trifluoromethoxy, preferably fluoro,
methyl, or triflucromethyl; R, R®, and R* are hydrogen; and R* is fluoro, chloro, methyl, ethyl,
trifluoromethyl, methoxy, ethoxy, diflucromethoxy, or trifluoromethoxy, préferably fluoro, chloro,
methyl or trifluoromethyl, more preferably fluoro. In one embodiment, L, is -CH,CH,- or -C(O)-;
R® is hydrogen; R* is hydrogen; R™, R%, and R are hydrogen; R™ is hydrogen, fluoro, chloro,
methyl, ethyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy, or trifluoromethoxy, preferably
hydrogen, fluoro, chloro, methyl, trifluoromethyl, methoxy, or trifluoromethoxy, more prefcrz;bly
fluoro, chloro, triflucromethyl or methoxy; and R* is hydrogen, flucro, or chloro; provided,

however, that when L, is -C(O)- and R** is fluoro or chloro, R* is not hydrogen. Inonc
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embodiment, Ly is -CH,CH;-; R¥ is hydrogen; R¥is hydrogen; R%, R% R%, and R* are
hydrogen; and R* is hydrogen, fluoro, chloro, methyl, ethyl, trifluoromethyl, methoxy, ethoxy,
difluoromethoxy, or trifluoromethoxy, preferably hydrogen or fluoro. In one embodiment, Ly is
-C(0)-; R® is hydrogen; R® is hydrogen; R®, R%, and R% are hydrogen; R* is fluoro, chloro,
methyl, ethyl, trifluoromethyl, methoxy, ethoxy, difluoromethoxy, or trifluoromethoxy, preferably

fluoro, chloro, trifluoromethyl or methoxy; and R* is hydrogen, fluoro, or chlcro.

(0047] In one embodiment of compounds of Formula LI, R® is pyrrolidine, morpholine,
pyridine, pyrimidine, pyrazine, pyrazole, isoxazole, imidazol, or benzimidazole, whercin R¥ is
optionally substituted with one or more substituents independently selected from the group
consisting of halogen, lower alkyl, fluoro substituted lower alkyl, cycloalkylamino, -NHR*,
NRYR*, -OR* and -S(O);R"!, preferably wherein R¥ is optionally substituted with 1 or 2
substituents independently setected from fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
lower alkoxy, fluoro substituted lower alkoxy, or cycloalkylamino, more preferably fluoro, chloro,

methyl, trifluoromethyl, methoxy or morpholine.

(0048} In one embodiment of compounds of Formula III, L, is -CH,-, -CH,CH,-, -CH(CH,)- or
-C(0)-, preferably -CH,-, -CH,CH,-, or -C(0)-; R® is hydrogen, fluoro, chloro, -CN, lower alkyl,
fluoro substituted lower alkyl, lower alkoxy, or fluoro substituted lower alkoxy, preferably
hydrogen, chloro, methyl or -CN; R* is hydrogen; and R¥ is pyrrolidine, morpholine, pyridine,
pyrimidine, pyrazine, pyrazole, isoxazole, imidazole, or benzimidazole, wherein R is optionally
substituted with 1 or 2 substituents independently selected from fluoro, chlaro, lower atkyl, fluoro
substituted lower alkyl, lower alkoxy, fluoro substituted lower atkoxy, or cycloalkylamino,

preferably fluoro, chloro, methyl, trifluoromethyl, methoxy or morpholine.

{0049} In onc cmbodiment of compounds of Formula III, the compound is selected from the
group consisting of:
Pyridin-3-ylmethyl-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl])-amine (P-0094),
(5-Methyl-isoxazol-3-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0095),
(2-Pymrolidin-1-yl-ethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0096),
[1-(4-Methanesulfonyl-phenyl)-ethyl]-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0097),
(2-Morpholin-4-yi-ethyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0099),
3,4-Dichloro-N-{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0100),
2-Chloro-4-fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-benzamide (P-0101),
2,5-Dimethyl-2H-pyrazole-3-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
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yl]-amide (P-0102), _
Thiophene-2-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl]-amide
(P-0103),
2-Methoxy-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-isonicotinamide (P-0104),
N-[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-isonicotinamide (P-0105),
Pyrazine-2-carboxylic acid [5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amide
(P-0100),

Pyridine-2-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amide
(P-0107),

6-Methyl-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-nicotinamide (P-0108),
4-Fluoro-3-methyl-N-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide
(P-0109),

5-Methyl-pyrazine-2-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amide (P-0110),

3-Chloro-N-{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0111),
4-Fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-trifluoromethyl-benzamide
(P-0112),
N-[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-trifluoromethoxy-benzamide
(P-0113),
N-(5-(1H-Pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-trifluoromethyl-benzamide (P-0114),
3-Chloro-4-fluoro-N-[5-{1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-benzamidc (P-0115),
3,4-Difluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl]-benzamide (P-0116),
2-Chloro-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0117),
5-Fluoro-2-methyl-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-benzamide
(P-0118),

2-Fluoro-N-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0119),
3-Methoxy-N-[5«1HH-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0120),
3-Fluoro-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-benzamide (P-0121),
3-Methyl-N-[5-(1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0122),
2-Chloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-isonicotinamide (P-0123),
((R)-1-Phenyl-ethy)-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0125),
(3-Morpholin-4-yl-benzyl)-[5-(1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyridin-2-yl})-amine
(P-0126),

[1-(2-Fluoro-phenyl)-ethyl}-[S-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0127),

[2-(3-Fluoro-phenyl)-ethyl]-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
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(P-0128),
(3-Chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0129),
(1-Methyl-1H-imidazol-4-ylmethyl)-[5-(1 H-pyrrolo{2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0130),

(1,5-Dimethyl-1H-pyrazol-3-ylmethyl)-[5-(1 H-pyrrolo{2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0131),

[5-(5-Chloro-1 H-pyn016[2,3-b]pyﬁdin-3 -ylmethyl)-pyridin-2-yl}-(6-trilluoromethyl-pyridin-3-
ylmethy!)-amine (P-0181),

[5-(1 H-Pyrrolo[2,3-b)pyridin-3-yimethyl)-pyridin-2-yl]-(6-triflucromethyl-pyridin-3-ylmethyl)-
amine (P-0182), '
(3-Chloro-pyridin-4-ylmcthyl)-{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0183),

(2-Chloro-6-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0210),

Phenethyl-(5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl])-amine (P-0211),
(2,4-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0212),
(2-Fluoro-benzyl)-[5-(1H-pyrrolo[2,3-blpyridin-3-ylmethy))-pyridin-2-yl]-amine (P-0213),
(3-Bromo-pyridin-4-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0214),

(2-Mcthoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0215),

(2-Chloro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}j-amine (P-0216),
(2-Methyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0217),
(1-Methyl-1H-benzoimidazol-2-ylmethyl)-{5-(1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-amine (P-0218),

(6-Methoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolo[Z,B-b]pyridin-3-ylmeth){l)-pyridin-}yl]-amine
(P-0219), ,
(1H-Benzoimidazol-2-ylmethy))-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0220), :
(2-Chloro-4-fluoro-benzyl)-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0221),

(5-Methoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0222),

(3-Fluoro-pyridin-4-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0223),

(6-Methoxy-pyridin-2-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylj-amine
32
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(P-0224),
(4-Fluoro-2-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
aminc (P-0228),

[5-(1H-Pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-yl}-(2-trifluoromethyl-benzyl)-amine
(P-0226),

(3,5-Dichloro-pyridin-4-ylmethy!)-[5-(1 H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-ylj-aminc
(P-0227),

(6-Morpholin-4-yl-pyridin-2-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl]-
amine (P-0228),
(3-Fluoro-pyridin-2-ylmethy!)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0229),
(5-Fluoro-pyridin-3-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0230),
(3-Chloro-pyridin-4-ylmethy!)-[5-(5-chloro-1H-pyrroto[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0235),
3-{6-[(3-Chloro-pyridin-4-ylmethyl)-amino]-pyridin-3-ylmethyl}-1H-pyrrolo(2,3-b]pyridine-5-
carbonitrile (P-0256),

3-[6-(4-Chloro-benzylamino)-pyridin-3-ylmethyl]- 1 H-pyrrolo{2,3-b]pyridine-5-carbonitrile
(P-0257),

Propane-1-sulfonic acid (2,4-difluoro-3- {[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-
ylamino]-methyl} -phenyl)-amide (P-0258),

Propane-1-sulfonic acid (3-{[S-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
ylamino]-methyl}-2,4-difluoro-phenyl)-amide (P-0259),
3-[6-(4-Trifluoromethyl-benzylamino)-pyridin-3-ylmethyl]- 1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0269),

{5-(5-Chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl]-(2-fluoro-benzyl)-amine
(P-0270),
3-[6-(2-Fluoro-bcnzylamino)-pyridin-3-ylmethyl]-lH-pyrrolo[2,3-b]pyridine-5~carb0nitrile
(P-0271),

{2-Fluoro-benzyl)-[S«(5-methyl-1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl]-amine
(P-0272), :
3-{6-[(6-Trifluoromethyl-pyridin-3-ylmethyl)-amino}-pyridin-3-ylmethyl}-1H-pyrrolo{2,3-
b)pyridine-5-carbonitrile (P-0273),
3-[6-(2-Trifluoromethyl-benzylamino)-pyridin-3-ylmethyl]- | H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0274),

[5-(5-Chloro-1 H-pyrrolo[Z,3-b]pyridin-3-ylmcthyl)—pyridin-2-yl]-(2-triﬂuoromethyl-benzyl)-
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amine (P-0275),
[5~(5-Methyl-1H-pynolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-(Z-triﬂuoromethyl-benzyl)-
amine (P-0276),
3-[6-(2,6-Difluoro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo{2,3-b]pyridine-5-carbonitrile
(P-0277),

[5-(5—Cﬁloro—l H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y1]-(2,6-difluoro-benzyl)-amine
(P-0278),
(2-Chloro-benzyl)-[S-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0279),

(2-Chloro-benzy!)-[S-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0280),

3-[6-(2-Chloro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5 -carbonitrile
(P-0281),

(6-Methoxy-pyridin-3-ylmethyl)-[5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-
yl]-amine (P-0282),

{5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y!]-(6-methoxy-pyridin-3-
ylmethyl)-amine (P-0283),

3-{6-[(6-Methoxy-pyridin-3-ylmethyl)-amino]-pyridin-3 -ylmethyl}-1H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0284),
(2-Methoxy-pyridin-3-ylmethyl)-[S-(S-melhyl-1H-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-pyridin-Z-
yl}-amine (P-0285),
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2-methoxy-pyridin-3-
ylmethyl)-amine (P-0286),
3-{6—[(2-Mcthoxy-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmcthyl}-1H-pyrrolo[Z,}-b]pyridine-S—
carbonitrile (P-0287), ' ,
(2-Ethoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0288),
(2,5-Difluoro-benzy!)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0296),
(2,5-Difluoro-benzyl)-[ 5-(5-methyl-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0297),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]{(2,5-difluoro-benzyl)-amine
(P-6298),

3-{6-(2,5-Diﬂuoro-benzylamino)—pyridin-3-ylmelhyl]-l H-pyrrolo[2,3-b]pyridine-5-carbonitrile
(P-0299),

3-[6-(2-Trifluoromethoxy-benzylamino)-pyridin-3-ylmethyl]-1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0321),

[5-(1H-Pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-yl]-(2-trifluoromethoxy-benzyl)-amine
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(P-0322),
3-[6-(2-E!hoxy-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonilrile
(P-0323),

[5-(5-Chloro-1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyridin-2-yl]-(5-flucro-pyridin-3-ylmethyl)-
amine (P-0324),

[5-(5-Fluoro-1 H-pyrrolo[2,3-b]pyridin-3-yimethy!)-pyridin-2-yl]-(2-trifluoromethyl-benzyl)-
amine (P-0325),

{5-(5-Methoxy-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2-trifluoromethyl-benzyl)-
amine (P-0326),
(2-Chloro-benzyl)-[5-(5-fluoro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2 -yl)-amine
(P-0327),
(2-Chloro-benzyl)-[5-(5-methoxy-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0328),

(2,5-Difluoro-benzyl)-[5-(5-fluoro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]}-amine
(P-0329),
(2,5-Diﬂuoro-benzyl)-[S-(S-mcthoxy—lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin—Z-yl]-amine
(P-0330),
[5-(5-Fluoro-1H-pyrrolo[2,3-b}pyridin-3-ylmethyl)-pyridin-2-yl]-(6-methoxy-pyridin-3 -ylmethyl)-
amine (P-0331),

(6-Methoxy-pyridin-3-ylmethyl}-[5-(5-methoxy-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-
y!]-amine (P-0332),

(2,6-Diflucro-benzyl)-[ 5-(5-fluoro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0333),
(2,6-Difluoro-benzyl)-[5-(5-mclh0xy—lH-pyrro[o[2,3-b]pyridin-3-ylmelhyl)-pyridin-2~yl]-amine
(P-0334),

(2-Methoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-aminc (P-0336),
3-[6-(2-Methoxy-benzylamino)-pyridin-3-ylmethyl}-1 H-pyrrolo[2,3-b]pyridine-5-carbonitrile
(P-0337),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-yl}-(2-difluoromethoxy-benzyl)-
amine (P-0338),
3-[6-(2-Diﬂuoromethoxy-benzylamino)-pyridin-3-ylmethyl]-lH-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0339),

(2,6-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0340),
(2,6-Difluoro-benzyl)-[5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyridin-2-yl}-amine
(P-0341),

(2,4-Dichloro-benzyl)-[5-(1 H-pyrrola[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0342),
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(3-Fluora-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0343),
(2-Fluoro-4-trifluoromethyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl)-
amine (P-0344),
(4-Chloro-2-fluoro-benzyl)-[5-(1H-pyrrolo{2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0345),

(3-Fluoro-5-triflucromethyl-benzy!)-[5-(1 H-pyrrole[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0346),
(2-Morpholin-4-yl-pyridin-3-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0347),
(4-Chloro-3-trifluoromethyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-
amine (P-0348),

(2-Chloro-5-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
aminc (P-0349), '

(2-Fluoro-5-triflucromethyl-benzyl)-{5-(1 H-pytrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0350), N
(2,3-Dichloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0351),
(2-Fluoro-3-methoxy-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl])-amine
(P-0352),

Dimethyl-(5-{[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino}-methyl} -pyrimidin-2-
yl)-amine (P-0353),
(3-Chloro-2-fluoro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-aminc
(P-0354),

(5-Fluoro-pyridin-2-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0355),

(3,5-Difluoro-benzyl)-[5-(1 H-pyrrolo{2,3-blpyridin-3-ylmethyl)-pyridin-2-yl])-amine (P-0356),
(2-Propoxy-benzyl)-{ 5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0357),
(2-Morpholin-4-yl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyridin-2-yl}-amine
(P-0358),

(2-Chloro-3-methoxy-benzyl)-[5-(| H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0359),

(2-Fluoro-6-trifluoromethyl-benzyl)-{5-{1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0360), '
[2-(2-Morpholin-4-yl-ethoxy)-benzyl]-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0361),
(2,3-Difluoro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0362),

(2-Chloro-3-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
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amine (P-0363),
(2-Chloro-5-fluoro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0364),

(2-Fluoro-3-trifluoromethyl-benzyl)-[ 5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0365),

(5-Fluoro-2-methoxy-benzyl)-[5-(1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0366),

(2-Difluoromethoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0367),
(2-Fluoro-4-methyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0368),
[2-(3-Dimethylamino-propoxy)-benzyl]-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-
amine (P-0369),

(2,6-Dimethoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl)-
amine (P-0370),
(2-Fluoro-5-methoxy-benzyl)-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0371),

(4-Fluoro-2-methyl-benzyl)-[5 -(] H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0372),

(3-Chloro-5-fluoro-benzyl)-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0373),

(6-Cyclopentyloxy-pyridin-3-ylmethyl)-(5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0374),

(5-Fluoro-2-trifluoromethyl-benzy!l)-{5-(1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0375), ’
[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyridin-2-y1]-[2«2,2,2-trifluoro-ethoxy)-pyridin-3- .
ylmethyl]-amine (P-0376), ’
Propane-1-sulfonic acid (2-fluoro-3-{[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-
ylamino]-methyl}-phenyl)-amide (P-0377),

(2,5-Dichloro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0380),
Pyrimidin-5-ylmethyl-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0381),
(5-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0382),

(2-Ethyl-benzy!)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0383),
2,2-Dimethyl-N-(3-{[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino]-methyl} -

pyridin-2-yl)-propionamide (P-0384),
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Methyl-(3-{[5-(1H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-ylamino]-methyl } -pyridin-2-yl)-
amine {(P-0385),

Methyl-(5-{[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino]-methyl } -pyrimidin-2-
yl)-amine (P-0386),

(2-Chloro-4-methanesulfonyl-benzyl)-[5-( 1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0387),

Possibly to be added (P-0388),

(5-Fluoro-2-methyl-benzyl)-[5-(1 H-pyrrolo(2,3-b)pyridin-3-ylmethyt)-pyridin-2-yl]-amine
(P-0397),

Dimethyl-(3-{[S-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino}-methyl} -pyridin-2-
yl)-amine (P-0399),
(5-Chloro-pyridin-3-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0400),
(2-Methoxy-pyrimidin-5-ylmethyl)-[5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl)-amine
(P-0401), .
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y1]-[6-(2,2,2-trifluoro-ethoxy)-
pyridin-3-ylmethy!}-amine (P-0409),

1-(3-Fluoro-phenyl)-3-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-urea (P-0412) , and

all salts, prodrugs, tautomers, and isomers thereof.

[0050) In one embodiment, a compound of the invention is:

(4-Chloro-benzyl)-{6-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridazin-3-yl]-amine (P-0092),
(4-Morpholin-4-ylmethyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0093),

(2-Methoxy-ethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-yImethy!)-pyridin-2-yl}-amine (P-0098),
[4-Chloro-1-ethyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1 H-pyrazol-3-yl}-[ 1 -(4-fluoro-
phenyl)-meth-(E)-ylidene]-amine (P-0166),

( (2,2-Diflucro-benzo[1,3]dioxol-4-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-amiﬁe (P-0398); or

any salts, prodrugs, tautomers, and isomers thereof.

[0051] In certain embodiments of the above compounds, compounds are excluded wherc N
(except where N is a heteroaryl ring atom), O, or S is bound to a carbon that is also bound to N
(except where N is a heteroaryl ring atom), O, or S, except where the carbon forms a double bond
with one of the heteroatoms, such as in an amide, carboxylic acid, and the like; or where N (except

where N is a heteroary! ring atom), O, C(8), C(0O), or S{Q), (n is 0-2) is bound to an alkene carbon
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of an alkenyl group or bound to an alkyne carbon of an alkynyl group; accordingly, in certain
embodiments compounds which include linkages such as the following are excluded from the
present invention: -NR-CH;-NR-, -O-CH;-NR-, -8-CH;-NR-, -NR-CH,-0O-, -0-CH,-0O-,
-$-CH;-O-,-NR-CH;-8-, -0-CH,-8-, -S-CH;-S-, -NR-CH=CH-, -CH=CH-NR-, -NR-C =C-,

-C =C-NR-, -0-CH=CH-, -CH=CH-0-, -0-C=C-, -C =€-0-, -S(0)p.;-CH=CH-, -CH=CH-S(0).,-,
-5(0)9.2-C =€-, -C =-S(O).2-, -C(0)-CH=CH-, -CH=CH-C(Q})-, -C =€-C(0)-, or -C(0)-C =C-,
-C(S)-CH=CH-, -CH=CH-C(S)-, -C =-C(S)-, or -C(S)-C =£-.

10052]  In reference to compounds herein, specification of a compound or group of compounds
includes pharmaceutically acceptable salts of such compound(s), prodrug(s), and all stereoisomers,
unless clearly indicated to the contrary. In reference to compounds of Formula 1I, it is understood
that such reference includes compounds of Formulae ila, IIb, Ile, Ilg and Ilp, and all sub-

embodiments thereof.

(0053} In another aspect, the invention provides methods for treating a c-kit-mediated disease or
condition in an animal subject (e.g. a mammal such as a human, other primates, sports animals,
animals of commercial interest such as cattle, farm animals such as horses, or pets such as dogs
and cats), e.g., a diseasc or condition characterized by abnormal c-kit activity (e.g. kinase activity).
Invention methods involve administering to the subject suffering from or at risk of a c-kit-
mediated disease or condition an effective amount of a compound of Formula II or Formula I11,
and all sub-embodiments thercof. In one embodiment, the c-kit mediated disease is selected from
the group consisting of malignancies, including, but not limited to, mast cell tumors, small cell
lung cancer, testicular cancer, gastrointestinal stromal tumors (GISTs), glioblastoma, astrocytoma,
neuroblastoma, carcinomas of the female genital tract, sarcomas of neuroectodermal origin,
colorectal carcinoma, carcinoma in situ, Schwann cell neoplasia associated with
neurofibromatosis, acute myelocytic leukemia, acute lymphocytic leukemia, chronic myelogenous
leukemia, mastocytosis, melanoma, and canine mast cell tumors, and inflammatory diseases,
including, but not limited to, asthma, rheumatoid arthritis, allergic rhinitis, multiple sclerosis,

inflammatory bowel syndrome, transplant rejection, and hypercosinophilia.

{0054] In a related aspect, compounds of Formula I or Formula 11, and all sub-embodiments
thereof, can be used in the preparation of a medicament for the treatment of a c-kit-mediated
disease or condition selected from the group consisting of malignancies, including, but not limited
to, mast cell tumors, small cell lung cancer, testicular cancer, gastrointestinal stromal tumors
(GISTs), glioblastoma, astrocytoma, neuroblastoma, carcinomas oft};e female genital tract,
sarcomas of neurocctodermal origin, colorectal carcinoma, carcinoma in situ, Schwann cell

neoplasia associated with neurofibromatosis, acute myelocytic leukemia, acute lymphocytic
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leukemia, chronic myelogenous leukemia, mastocytosis, melanoma, and canine mast cell tumors,
and inflammatory diseases, including, but not limited to, asthma, rhcumatoid arthritis, allergic
chinitis, multiple sclerosis, inflammatory bowel syndrome, transplant rejection, and

hypereosinophilia. '

{0055] In a further aspect, the invention provides methods for treating a c-fms-mediated discase
or condition in an animal subject (.. a mammal such as a human, other primates, sports animals,
animals of commercial interest such as cattle, farm animals such as horses, or pets such as dogs
and cats), e.g., a disease or condition characterized by abnormal c-fms activity (e.p. kinase
activity). Invention methods i’nvolve administering to the subject suffering from or at risk of a c-
fms-mediated disease or condition an effective amount of compound of Formula I or Formula III,
and all sub-embodiments thereof. In one embodiment, the c-fms mediated disease is selected from
the group consisting of immune disorders, including, but not limited to, rheumatoid anhritié,
systemic lupus erythematosis (SLE), and transplant rejection; inflammatory diseases including, but
not limited to, osteoarthritis, inflammatory bowel syndrome, ulcerative colitis, Crohn’s disease,
chronic obstructive pulmonary disease (COPD), emphysema, Kawasaki’s Disease,
hemophagocytic syndrome (macrophage activation syndrome), multicentric reticulohistiocytosis,
and atherosclerosis; metabolic disorders, including, but not limited to, Type I diabetes, Type Il
diabetes, insulin resistance, hyperglycemia, obesity, and lipolysis; disorders of bone structure,
mineralization and bone formation and resorption, including, but not limited to, osteoporosis,
increased risk of fracture, Paget’s disease, hypercalcemia, infection-mediated osteolysis (e.g.
osteomyelitis), peri-prosthetic or wear-debris-mediated osteolysis, and metastasis of cancer to
bone; kidney and genitourinary diseases, including, but not limited to, endometriosis, nephritis
(e.g. glomerulonephritis, interstitial nephritis, Lupus nephritis), tubular necrosis, diabetes-
associated renal complications (e.g. diabetic nephropathy), and renal hypertrophy; disorders of the
central nervous system, including, but not limited to, multiple sclerosis, stroke, Alzheimer’s
disease and Parkinson’s disease; inflammatory and chronic pain, including, but not limited to, bone
pain; and cancevrs, including, but not limited to, multiple myeloma, acute myeloid leukemia
(AML), chronic myeloid leukemia (CML), prostate cancer, breast cancer, ovarian cancer,
melanoma, glioblastoma multiforme, metastasis of tumors to other tissues, and other chronic

myeloproliferative diseases such as myelofibrosis.

(0056] in a related aspect, compounds of Formula Il or Formula III, and al! sub-embodiments
thereof, can be used in the preparation of a medicament for the treatment of a c-fms-mediated
disease or condition selected from the group consisting of immune disorders, including, bul not

limited to, theumatoid arthritis, systemic lupus erythematosis (SLE), and transplant rejection;
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inflammatory diseases including, but not limited to, osteoarthritis, inflammatory bowel syndrome,
ulcerative colitis, Crohn’s disease, chronic obstructive pulmonary disease (COPD), emphysema,
Kawasaki’'s Disease, hemophagocytic syndrome (macrophage activation syndrome), multicentric
reticulohistiocytosis, and atherosclerosis; metabolic disorders, including, but not limited to, Type I
diabetes, Type II diabetes, insulin resistance, hyperglycemia, obesity, and lipolysis; disorders of
bone structure, mineralization and bone formation and resorption, including, but not limited to,
osteoporosis, increased risk of fracture, Paget’s disease, hypercalcemia, infection-mediated
osteolysis (e.g. osteomyelitis), peri-prosthetic or wear-debris-mediated osteolysis, and metastasis
of cancer 1o bone; kidney and genitourinary diseases, including, but not limited to, endometriosis,
nephritis (¢.g. glomerulonephritis, interstitial nephritis, Lupus nephritis), tubular necrosis,
diabetes-associated renal complications (e.g. diabetic nephropathy), and renal hypertrophy;
disorders of the central nervous system, including, but not limited to, multiple sclerosis, stroke,
Alzheimer’s disease and Parkinson’s disease; inflammatory and chronic pain, including, but not
limited to, bone pain; and cancers, including, but not limited to, multiple myeloma, acute myeloid
leukemia (AML), chronic myeloid leukemia (CML), prostate cancer, breast cancer, ovarian cancer,
melanoma, glioblastoma mqltiforme. metastasis of tumors to other tissues, and other chronic

myeloproliferative diseases such as myelofibrosis.

[0057] In a further aspect, the invention provides methods for treating, in an animal subject (e.g.
a mammal such as a human, other primates, sports animals, animals of commercial interest such as
cattle, farm animals such as horses, or pets such as dogs and cats), a disease or condition mediated
by c-fms and c-kit, e.g., a disease or condition characterized by abnormal c-fms activity and c-kit
activity (e.g. kinase activity). Invention methods involve administering to the subject suffering
from or at risk of a disease or condition mediated by c-fms and c-kit an effective amount of
compound of Formula I1 or Formula III, and all sub-embodiments thereof. In one embodiment, the
condition mediated by ¢-fms and c-kit is selected from the group consisting of mast cell tumors,
small ccl! lung cancer, testicular cancer, gastrointestinal stromal tumors, glioblastoma,
astrocytoma, neuroblastoma, carcinomas of the female genital tract, sarcomas of neuroectodermal
origin, colércctal carcinoma, carcinoma in situ, Schwann cell neoplasia associated with
neurofibromatosis, acute myeloid leukemia, acute lymphocytic leukemia, chronic myelogenous
leukemia, multiple myeloma, mastocytdsis, fnelanoma, breast cancer, ovarian cancer, prostate
cancer, canine mast cell tumors, metastasis of cancer to bone or other tissues, chronic
myeloproliferative diseases such as myelofibrosis, renal hypertrophy, asthma, rheumatoid arthritis,
allergic rhinitis, multiple sclerosis, osteoarthritis, inflammatory bowel syndrome, transplant
rejection, systemic lupus erythematosis, ulcerative colitis, Crohn’s disease, chronic obstructive
pulmonary disease, emphysema, Kawasaki’s Disease, hemophagocytic syndrome (macrophage
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activation syndrome), multicentric reticulohistiocytosis, atherosclerosis, Type I diabetes, Type 11
diabetes, insulin resistance, hyperglycemia, obesity, lipolysis, hypereosinophilia, osteoporosis,
increased risk of fracture, Paget’s disease, hypercalcemia, infection-mediated osteolysis (e.g.
osteomyelitis), peri-prosthetic or wear-debris-mediated osteolysis, endometriosis,
glomerulonephritis, interstitial nephritis, Lupus nephritis, tubular necrosis, diabetic nephropathy,

stroke, Alzheimer’s disease, Parkinson’s disease, inflammatory pain, chronic pain, and bone pain.

[0058] 1In arelated aspect, compounds of Formula II or Formula IIJ, and all sub-embodiments
thereof, can be used in the preparation of a medicament for the treatment of a disease or condition
mediated by c-fms and c-kit selected from the group consisting of mast cell tumors, small cell lung
cancer, testicular cancer, gastrointestinal stromal tumors, glioblastoma, astrocytoma,
neuroblastoma, carcinomas of the female genital tract, sarcomas of neuroectodermal origin,
colorectal carcinoma, carcinoma in situ, Schwann cell neoplasia associated with
neurofibromatosis, acute myeloid leukemia, acute lymphocytic leukemia, chronic myelogenous
leukemia, multiple myeloma, mastocytosis, melanoma, breast cancer, ovarian cancer, prostate
cancer, canine mast cell tumors, metastasis of cancer to bone or other tissues, chronic
myeloproliferative diseases such as myelofibrosis, renal hypertrophy, asthma, rheumatoid arthritis,
allergic rhinitis, multiple sclerosis, osteoarthritis, inflammatory bowel syndrome, transplant
rejection, systemic lupus erythematosis, ulcerative colitis, Crohn’s disease, chronic obstructive
pulmonary disease, emphysema, Kawasaki’s Disease, hemophagocytic syndrome (macrophage
activation syndrome), multicentric reticulohistiocytosis, atherosclerosis, Type 1 diabetes, Type Il
diabetes, insulin resistance, hyperglycemia, obesity, lipolysis, hypereosinophilia, osteoporosis,
increased risk of fracture, Paget’s disease, hypercalcemia, infection-mediated osteolysis (e.g.
osteomyelitis), peri-prosthetic or wear-debris-mediated osteolysis, endometriosis,
glomerulonephritis, interstitial nephritis, Lupus nephritis, tubular necrosis, diabetic nephropathy,

stroke, Alzheimer’s discase, Parkinson’s disease, inflammatory pain, chronic pain, and bone pain.

10059] In particular embodiments, the compound has an ICs, of less thari 100 nM, less than 50
nM, less than 20 nM, less than 10 nM, or less than 5 nM as determined in a generally accepted
kinase activity assay. In certain embodiments, the selectivity of the compound is such that the
compound is at least 2-fold, 5-fold, 10-fold, or 100-fold more active on c-kit than on Ret, PDGF,
or both Ret and PDGF. In certain embodiments, the selectivity of the compound is such that the
compound is at least 2-fold, 5-fold, 10-fold, or 100-fold more active on c-kit than on c-fms. In
certain embodiments, the selectivity of the compound is such that the compound is at least 2-fold,

5-fold, 10-fold, or 100-fold more active on c-fms than on c-kit. In certain embodiments, the
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compound has in combination each pairing of activity (e.g. ICso) and/or selectivity as specified in

this paragraph.

[0060]) In particular embodiments, the compound has an ICs; of less than 100 nM, less than 50
nM, less than 20 nM, less than 10 nM, or less than $ nM as determined in a generally accepted
kinase activity assay for c-kit, c-fms, or both c-kit and c-fms kinase activity. In certain
embodiments, the selectivity of the compound is such that the compound is at least 2-fold, 5-fold,

10-fold, or 100-fold more active on c-kit, c-fms, or both c-kit and c-fms than on Ret, PDGF, or

both Ret and PDGF.

[0061} In particular embodiments, the compound has an ICs; of less than 100 nM, less than 50
nM, less than 20 nM, less than 10 nM, or less than 5 nM as determined in a gencrally accepted
kinase activity assay for c-kit, c-fms, or both c-kit and c-fms kinase activity, and further has an
ICsp of less than 100 nM, less than 50 nM, less than 20 nM, less than 10 nM, or less than 5 nM as

determined in a generally accepted kinase activity assay for at least one of HGK, TrkA, or TrkB

kinase activity.

[0062] An additional aspect of this invention rclates to compositions that include a
therapeutically effective amount of a compound of Formula Il or Formula I1 and alf sub-
embodiments thereof and at least one pharmaceutically acceptable carrier, excipient, and/or
diluent, including combinations of any two or more compounds of Formula II or Formula III. The
composition can further include one or more different pharmacologically activc compounds, which

can include one or more compounds of Formula Il or Formula II1.

10063}  In one aspect, the invention provides a method of treating a cancer by administering to
the subject an effective amount of a composition including a compound of Formula I or Formula
111, in combination with one or more other therapies or medical procedures effective in treating the
cancer. Other therapics or medical procedures include suitable anticancer therapy (e.g. drug
therapy, vaccine therapy, gene therapy, photodynamic therapy) or medical procedure (e.g. surgery,
radiation (reatment, hyperthermia heating, bone marrow or stem cell transplant). In one aspect, the
one or more suitable anticancer therapies or medical procedures is selected from treatment with a
chemotherapeutic agent (e.g. chemotherapeutic drug), radiation treatment (e.g. x-ray, y-ray, or
electron, proton, neutron, or & particle beam), hyperthermia heating (e.g. microwave, ultrasound,
radiofrequency ablation), Vaccine iherapy (e.g. AFP gene hepatocellular carcinoma vaccine, AFP
adenoviral vector vaccine, AG-858, allogeneic GM-CSF-secretion breast cancer vaccine, dendritic

cell peptide vaccines), gene therapy (e.g. AASCMV-p53 vector, adenovector encoding MDA?7,

43



WO 2008/064255 PCT/US2007/083289

adenovirus 5-tumor necrosis faclor alpha), photodynamic therapy (e.g. aminolevulinic acid,

motexafin lutetium), surgery, and bone marrow and stem cell transplantation.

[0064] In one aspect, the invention provides a method of treating a cancer by administering to
the subject an effective amount of a composition including a compound of Formula II or Formula
111, in combination with one or more suitable chemotherapeutic agents. In one aspect, the one or
more suitable chemotherapeutic agents is selected from an alkylating agent, including, but not
limited to, adozelesin, altretamine, bizelesin, busulfan, carboplatin, carboquone, carmustine,
chlorambucil, cisplatin, cyclophosphamide, dacarbazine, estramustine, fotemustine, hepsulfam,
ifosfamide, improsulfan, irofulven, lomustine, mechlorethamine, melphalan, oxaliplatin,
piposulfan, scmusline, streptozocin, temozolomide, thiotepa, and treosulfan; an antibiotic,
including, but not limited to, bleomycin, dactinomycin, daunorubicin, doxorubicin, epirubicin,
idarubicin, menogaril, mitomycin, mitoxantrone, neocarzinostatin, pentostatin, and plicamycin; an
antimetabolite, including, but not limited to, azacitidine, capecitabine, cladribine, clofarabine,
cytarabine, decitabine, floxuridine, fludarabine, S-fluorouracil, florafur, gemcitabine, hydroxyurea,
mercaptopurine, methotrexate, nelarabine, pemetrexed, raltitrexed, thioguanine, and trimetrexate;
an immunotherapy, including, but not limited to, alemtuzumab, bevacizumab, cetuximab,
galiximab, gemtuzumab, panitumumab, pertuzumab, rituximab, tositumomab, trastuzumab, and 90
Y ibritumomab tiuxetan; a hormone or hormone antagonist, including, but not limited to,
anastrozole, androgens, buserelin, diethylstilbestrol, exemestane, flutamide, fulvestrant, goserelin,
idoxifene, letrozole, leuprolide, magestrol, raloxifene, tamoxifen, and toremifene; a taxane,
including, but not limited to, DJ-927, docetaxel, TPI 287, paclitaxel and DHA-paclitaxel; a
retinoid, including, but not limited to, alitretinoin, bexarotene, fenretinide, isotretinoin, and
tretinoin; an alkaloia, including, but not Jimited to, etoposide, homoharringtonine, teniposide,
vinblastine, vincristine, vindesine, and vinorelbine; an antiangiogenic agent, including, but not
limited to, AE-941 (GW786034, Neovastat), ABT-510, 2-methoxyestradiol, lenalidomide, and
thalidomide; a topoisomerase inhibitor, including, but not limited to, amsacrine, edotecarin,
exatecan, irinotecan (also active metabolite SN-38 (7-ethyl-10-hydroxy-camptothecin)), rubitecan,
topotecan, and 9-aminocamptothecin; a kinase inhibitor, including, but not limited to, erlotinib,
gefitinib, flavopiridol, imatinib mesylate, lapatinib, sorafenib, sunitinib malate, AEE-788, AG-
013736, AMG 706, AMNI107, BMS-354825, BMS-599626, UCN-01 (7-hydroxystaurosporine),
and vatalanib; a targeted signal transduction inhibitor including, but not limited to bortezomib,
geldanamycin, and rapamycin; a biological response modifier, including, but not limited to,
imiquimod, interferon-c, and interleukin-2; and other chemotherapeutics, including, but not
limited to 3-AP (3-amino-2-carboxyaldehyde thiosemicarbazone), aminoglutethimide,
asparaginase, bryostatin-1, cilengitide, E7389, ixabepilone, procarbazine, sulindac, temsirolimus,
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tipifarnib. Preferably, the method of treating a cancer involves administering to the subject an
effective amount of a composition of Formula II, Formula III or Formula IV in combination with a
chemotherapeutic agent selected from 5-fluorouracil, carboplatin, dacarbazine, gefitinib,

oxaliplatin, paclitaxel, SN-38, temozolomide, vinblastine, bevacizumab, cetuximab, or erlotinib.

[0065] In another aspect, the invention provides a method of treating or prophylaxis of a disease

or condition in a mammal, by administering to the mammal a therapeutically effective amount of a

compound of Formula II or Formula IlI, a prodrug of such compound, or a pharmaceutically

acceptable salt of such compound or prodrug. The compound can be alone or can be part of a

composition.

10066] In a related aspect, the invention provides kits that include a composition as described
herein. In particular embodiments, the composition is packaged, e.g., in a vial, bottle, flask, which
may be further packaged, e.g., within a box, envelope, or bag; the composition is approved by the
U.S. Food and Drug Administration or similar regulatory agency for administration to a mammal,
e.g., a human; the composition is approved for administration to a mammal, e.g., a human, for a
c-kit- and/or c-fms-mediated disease or condition; the kit of the invention includes written
instructions on use and/or other indjcation.that the composition is suitable or approved for
administration to a mammal, e.g., a human, for a c-kit- and/or c-fms-mediated disease or
condition; the composition is packaged in unit dose or single dose form, e.g., single dose pills,

capsules, or the like.

[0067] In another aspect, the present invention also provides a method for modulating c-kit or
c-fins activity by contacting c-kit or ¢-fms with an effective amount of a compound of Formula I
or Formula III and all sub-embodiments thereof active on c-kit and/or c-fms (such as compounds
developed using methods described herein). The compound is preferably provided at a level
sufficient to modulate the activity of the c-kit or c-fms by at least 10%, more preferably at least
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or greater than 90%. In many embodiments, the
compound will be at a concentration of about 1 uM, 100 pM, or ] mi\/[, or in a range of 1-100 nM,
100-500 nM, 500-1000 nM, 1-100 pM, 100-500 uM, or 500-1000 uM. In particular embodiments,

the contacting is carried out in vitro.

[0068] Additional aspects and embodiments will be apparent from the following Detailed

Description and from the claims.

45

v



WO 2008/064255 PCT/US2007/085289

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0069] As used herein the following definitions apply:

[0076) *Halo” and “halogen” refer to all halogens, that is, chloro (Cl), fluoro (F), bromo (Br), or
iodo (I).

[0071}  “Hydroxyl” and "hydroxy" refer to the group -OH.
[0072] “Thiol” refers to the group -SH.

[0073] “Lower alkyl” alone or in combination means an alkane-derived radical containing from
1 to 6 carbon atoms (unless specifically defined) that includes a straight chain alkyl or branched
alkyl. The straight chain or branched alkyl group is attached at any available point to produce a
stable compound. In many embodiments, a lower alkyl is a straight or branched alky! group
containing from 1-6, 1-4, or 1-2, carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, t-
butyl, and the like. "Optionally substituted lower alkyl" denotes lower alkyl that is independently
substituted, with one or more, preferably 1, 2, 3, 4 or 5, also 1, 2, or 3 substituents, attached at any
available atom to produce a stable compound. For example “fluoro substituted lower alkyl”
denotes a lower alkyl group substituted with one or more fluoro atoms, such as perfluoroalkyl,
where preferably the lower alkyl is substituted with 1, 2, 3, 4 or 5 fluoro atoms, also 1, 2, or 3
fluoro atoms. While it is understood that substitutions are attached at any available atom to
producc a stable compound, when optionally substituted alkyl is an R group of a moiety such as -
OR, -NHR, -C(O)NHR, and the like, substitution of the alkyl R group is such that substitution of
the alkyl carbon bound to any -O-, -S-, or -N- of the moicty (except where -N- is a heteroaryl ring
atomn) excludes substituents that would result in any -O-, -S-, or -N- of the substituent (except
where -N- is a heteroaryl ring atom) being bound to the alkyl carbon bound to any -O-, -S-, or -N-

of the moiety.

[0074] "Cycloalkyl" refers to saturated or unsaturated, non-aromatic monocyclic, bicyclic or
tricyclic carbon ring systems of 3-10, also 3-8, more preferably 3-6, ring members per ring, such as
cyclopropyl, cyclopentyl, cyclohexyl, adamantyl, and the like. A "substituted cycloalkyl" is a
cycloalky! that is independently substituted, with one or more, preferably 1,2, 3,4 or §, also 1, 2,

or 3 substituents, attached at any available atom to produce a stable compound.

{0075} “Heterocycloalkyl” refers to a saturated or unsaturated non-aromatic cycloalkyl group
having from 5 to 10 atoms in which from 1 to 3 carbon atoms in the ring are replaced by

heteroatoms of O, S or N, and are optionally fused with benzo or heteroaryl of 5-6 ring members.
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Heterocycloalkyl is also intended to include oxidized S or N, such as sulfinyl, sulfonyl and N-
oxide of a tertiary ring nitrogen. Heterocycloalky! is also intended to include compounds in which
one of the ring carbons is oxo substituted, i.e. the ring carbon is a carbonyl group, such as lactones
and lactams. The point of attachment of the heterocycloalkyl ring is at a carbon or nitrogen atom
such that a stable ring is retained. Examples of heterocycloalkyl groups include, but are not
limited to, morpholino, tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, pyrrolidonyl,
piperazinyl, dihydrobenzofuryl, and dihydroindolyl. A "substituted heterocycloalkyl” is a
heterocycloalkyl that is independently substituted, with one or more, preferably 1, 2, 3,4 or 5, also

1, 2, or 3 substituents, attached at any available atom to produce a stable compound.

[0076] “Aryl” alone or in combination refers to a monocyclic or bicyclic ring system containing
aromalic hydrocarbons such as phenyl or naphthyl, which may be optionally fused with a
cycloalkyl of preferably 5-7, more preferably 5-6, ring members. A "substituted aryl” is an aryl
that is independently substituted, with onc or more, preferably 1,2, 3,4 or 5, also1,2,0r3

substituents, attached at any available atom to produce a stable compound.

[0077] “Heteroaryl” alone or in combination refers to a monocyclic aromatic ring structure
containing 5 or 6 ring atoms, or a bicyclic aromatic group having 8 to 10 atoms, containing one or
more, preferably 1-4, more preferably 1-3, even more preferably 1-2, heteroatoms independently
selected from the group consisting of O, S, and N. Heteroary! is also intended to include oxidized
S or N, such as sulfinyl, sulfony! and N-oxide of a tertiary ring nitrogen. A carbon or nitrogen
atom is the point of attachment of the heteroaryl ring structure such that a stable compound is
produced. Examples of heteroaryl groups include, but are not limited to, pyridinyl, pyridazinyl,
pyrazinyl, quinaoxalyl, indolizinyl, benzo[b]thienyl, quinazolinyl, purinyl, indolyl, quinolinyl,
pyrimidinyl, pyrrolyl, oxazolyl, thiazolyl, thienyl, isoxazolyl, oxathiadiazolyl, isothiazolyl,
tctrazolyl, imidazolyl, triazinyl, furanyl, benzofuryl, and indolyl. “Nitrogen containing heteroary}™
refers lo heteroaryl wherein any heteroatoms are N. A "substituted heteroaryl” is a heteroaryl that
is independently substituted, with one or more, preferably 1,2, 3,4 or 5, also 1,2, 0r3

substituents, attached at any available atom to produce a stable compound.

[0078] “Lower alkoxy” denotes the group ~OR’, where R* is lower alkyl. "Substituted lower
alkoxy” denotes lower alkoxy in which R* is lower alkyl substituted with one or more substituents
as indicated herein attached at any available atom to produce a stable compound. Preferably,
substitution of lower alkoxy is with 1, 2, 3, 4, or 5 substituents, also 1, 2, or 3 substituents. For
example “fluoro substituted lower alkoxy"” denotes lower alkoxy in which the lower alkyl is
substituted with one or more fluoro atoms, where preferably the lower alkoxy is substituted with 1,

2,3, 4 or 5 fluoro atoms, also 1, 2, or 3 fluoro atoms. While it is understood that substitutions on
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alkoxy are attached at any available atom to produce a stable compound, substitution of alkoxy is
such that -O-, -S-, or -N- (except where N is a heteroaryl ring atom), are not bound to the alkyl
carbon bound to the alkoxy -O-. Further, where alkoxy is described as a substituent of another
moiety, the alkoxy oxygen is not bound to a carbon atom that is bound to an —O-, -S-, or -N- of the
other moicty (except where N is a heteroaryl ring atom), or to an alkene or alkyne carbon of the

other moiety.

[0079] “Lower alkylthio” denotes the group -SR*, where R™ is lower alkyl. "Substituted lower
alkylthio” denotes lower alkylthio in which R™ is lower atkyl substituted with one or more
substituents as indicated herein attached at any available atom to produce a stable compound.
Preferably, substitution of lower alkylthio is with 1, 2, 3, 4, or 5 substituents, also 1, 2, or 3
substituents. For example “fluoro substituted lower alkylthio™ denotes lower alkylthio in which
the lower alkyl is substituted with one or more fluoro atoms, where preferably the lower alkylthio
is substituted with 1, 2, 3, 4 or 5 fluoro atoms, also 1, 2, or 3 fluoro atoms. While it is understood
that substitutions on alkylthio are attached at any available atom to produce a stable compound,
substitution of alkylthio is such that -O-, -S-, or -N- (except where N is a heteroaryl ring atom),
are not bound to the alkyl carbon bound to the alkylthio -S-. Further, where alkylthio is described
as a substituent of another moiety, the alkylthio sulfur is not bound to a carbon atom that is bound
to an —0-, -S-, or -N- of the other moiety (except where N is a heteroaryl ring atom), or to an

alkene or alkyne carbon of the other moiety.

[0080] “Mono-aikylamino” denotes the group -NHR™ where R is lower alkyl. “Di-
alkylamino” denotes the group ~NR™R*", where R™ and R* are independently lower alkyl.
“Cycloalkylamino” denotes the group -NR*R*", where R* and R* combine with the nitrogen to
form a 5-7 membered heterocycloalkyl, where the heterocycloalkyl may contain an additional
heteroatom within the ring, such as -O-, -N-, or ~S-, and may also be further substituted with
lower alkyl. Examples of 5-7 membered heterocycloalkyl include, but are not limited to,
piperidine, piperazine, 4-methylpiperazine, morpholine, and thiomorpholine. While it is
understood that when mono-alkylamino, di-alkylamino, or cycloalkylamine are substituents on
other moieties that are attached at any available atom to produce a stable compound, the nitrogen
of mono-alkylamino, di-alkylamino, or cycloalkylamino as substituents is not bound to a carbon

atom that is bound to an —Q-, -S-, or ~N- of the other moiety.

[0081] As uscd herein, the term c-kit-mediated disease or condition refers to a disease or
condition in which the biological function of c-kit affects the development and/or course of the
disease or condition, and/or in which modulation of c-kit alters the development, course, and/or

symptoms. For example, mutations in the c-kit gene such as the W42, Wv, and W41 mutations
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reported by Herbst et al al (J. Biol. Chem., 1992, 267: 13210-13216) confer severe, intermediate,
and mild phenotypic characteristics, respectively. These mutations attenuate the intrinsic tyrosine
kinase activity of the receptor to different degrees and are models for the effect of modulation of
c-kit activity. A c-kit mediated disease or condition includes a disease or condition for which c-kit
inhibition provides a therapeutic benefit, e.g. wherein treatment with c-kit inhibitors, including

compounds described herein, provides a therapeutic benefit to the subject suffering from or at risk

of the disease or condition.

[0082] As used herein, the term c-fms-mediated disease or condition refers to a disease or
condition in which the biological function of c-fms affects the development and/or course of the
disease or condition, and/or in which modulation of c-fms alters the development, course, and/or
symptoms. For example, the Csf1r/CsfIr" mutant mouse of Dai et al (Blood, 2002, 99: 111-120)
which lacks ¢-fms is an animal model for diseases or conditions wherein c-fms activity has been
abolished. A c-fms mediated disease or condition includes a diseasé or condition for which c-fms
inhibition provides a therapeutic benefit, e.g. wherein treatment with c-fms inhibitors, including
compounds described herein, provides a therapeutic benefit to the subject suffering from or at risk

of the disease or condition.

[0083] As used herein, the term “composition” refers to a formulation suitable for administration
to an intended animal subject for therapeutic purposes that contains at least one pharmaceutically

active compound and at least one pharmaceutically acceptable carrier or excipient.

[0084] The term “pharmaceutically acceptable” indicates that the indicated material does not
have properties that would cause a reasonably prudent medical practitioner to avoid administration
of the malerial to a patient, taking into consideration the disease or conditions to be treated and the
respective routc of administration. For example, it is commonly required that such a material be

essentially sterile, e.g., for injectibles.

[0085] In the present context, the terms “therapeutically effective™ and "effective amount”
indicate that the materials or amount of material is effective to prevent, alleviate, or ameliorate one
or more symptoms of a disease or medical condition, and/or to prolong the survival of the subject

being treated.

[0086] As used herein, the term “modulating” or “modulate” refers to an effect of altering a
biological activity, especially a biological activity associated with a particular biomolecule such as
¢c-kit or c-fms. For example, an agonist or antagonist of a particular biomolecule modulates the

activity of that biomolecule, e.g., an enzyme.
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10087] The term “c-kit activity” refers to a biological activity of c-kit, particularly including
kinase activity. The term “c-fms activity” refers to a biological activity of c-fms, particularly

including kinase activity.
1. General

(0088] In one aspect, the present invention concerns compounds of Formula I, Ia, IIb, Ile, IIg,
IIp or Il and all sub-embodiments thereof, that are inhibitors of c-kit, c-fms, or both c-kit and
c-fms, and the use of the compounds in treating diseases that are mediated by c-kit, c-fms, or both

c-kit and c-fms.

Exemplary Diseases Associated with c-Kit.
{0089] The compounds described herein are useful for treating disorders related to c-kit e.g.,
diseases related to unregulated kinase signal transduction, including cell proliferative disorders,
fibrotic disorders and metabolic disorders, among others. As described in more detail below and
in Lipson et al., U.S. 20040002534 (U.S. application 10/600, 868, filed June 23, 2003) which is
incorporated herein by reference in its entirety, cell proliferative disorders which can be treated by

the present invention include cancers, and mast cell proliferative disorders.

[0090]  The presence of c-kit has also been associated with a number of different types of
cancers. In addition, the association between abnormalities in c-kit and disease are not restricted
to cancer. As such, c-kit has been associated with malignancies, including mast cell tumors, small
cell lung cancer, testicular cancer, gastrointestinal stromal tumors (GISTs), glioblastoma,
astrocytoma, neuroblastoma, carcinomas of the female genital tract, sarcomas of neuroectodermal
origin, colorectal carcinoma, carcinoma in situ, Schwann cell neoplasia associated with
neurofibromatosis, acute myelocytic leukemia, acute lymphocytic leukemia, chronic myelogenous
leukemia, mastocytosis, melanoma, and canine mast cell tumors, and inflammatory diseases,
including asthma, rheumatoid arthritis, allergic rhinitis, multiple sclerosis, inflammatory bowel

syndrome, transplant rejection, and hypereosinophilia,
Exemplary discases associated with c-fms

[0091] The presence of c-fms has been associated with a number of different types of diseases.

As such, c-fms has been associated with immune disorders, including, but not limited to,

rheumatoid arthritis, systemic lupus erythevmatosis (SLE), and transplant rejection; inflammatory

diseases including, but not limited to, inflammatory bowel syndrome, ulcerative colitis, Crohn’s

disease, chronic obstructive pulmonary disease (COPD), emphysema, Kawasaki’s Disease,

hemophagocytic syndrome (macrophage activation syndrome), multicentric reticulohistiocytosis,
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and atherosclerosis; metabolic disorders, including, but not limited to, Type I diabetes, Type Il
diabetes, insulin resistance, hyperglycemia, obesity, and lipolysis; disorders of bone structure,
mineralization and bone formation and resorption, including, but not limited to, osteoporosis,
increased risk of fracture, Paget’s disease, hypercalcemia, infection-mediated osteolysis (e.g.,
osteomyelitis), peri-prosthetic or wear-debris-mediated osteolysis, and metastasis of cancer to
bone; kidney and genitourinary diseases, including, but not limited to, endometriosis, nephritis
(c.g. glomerulonephritis, interstitial nephritis, Lupus nephritis), tubular necrosis, diabetes-
associated renal complications (e.g. diapetic nephropathy), and renal hypertrophy; disorders of the
central nervous system, including, but not limited to, multiple sclerosis, stroke, Alzheimer’s
disease and Parkinson’s disease; inflammatory and chronic pain, including, but not limited to, bone
pain; and cancers, including, but not limited to, muitiple myeloma, acute myeloid leukemia
(AML), chronic myeloid leukemia (CML), prostate cancer, breast cancer, ovarian cancer,
melanoma, glioblastoma multiforme, metastasis of tumors to other tissues, and other chronic

myeloproliferative diseases such as myelofibrosis.

Exemplary diseases associated with TrkA and TrkB

[0092] TrkA: Target kinase TrkA (i.e., neurotrophic tyrosine kinase, receptor, type 1) is a 140
kDa tyrosine kinase encoded by chromosome 1921-q22 (symbol: NTRK1). TrkA inhibitors may

be useful in treating pain (e.g. chronic pain, neuropathic pain), cancer (e.g. prostate cancer, lung

cancer, myeloid leukemia, pancreatic cancer), arthritis, allergic disorders (e.g. asthma), diabetic

retinopathy, macular degencration and psoriasis.

10093] TrkB: Target kinase TrkB (i.e., neurotrophic tyrosine kinase, receptor, type 2) is a 145
kDa tyrosine kinase encoded by chromosome 9q22.1 (symbol: NTRK2). TrkB inhibitors may be
useful in treating various cancers and their metastases (e.g. prostate cancer, lung cancer, Wilm’s

tumors, neurcblastoma, and pancreatic cancer), and various neuropathies (e.g. stroke, multiple

sclerosis, transverse myelitis, and encephalitis).
Exemplary diseases associated with HGK

[0094] HGK: Target kinase HGK (i.e., Hematopoietic progenitor kinase/Gerninal center kinase-

like Kinase, aka mitogen-activated protein kinase kinase kinase kinase 4) is a 130 kDa
serine/threonine kinase encoded by chromosome 2q11.2-q12 (symbol: MAP4K4). HGK inhibitors
may be useful in treating metabolic indications, including re-sensitizing fat and muscle cells to

insulin, ameliorating the pathology in adipocytes, ameliorating the pathology in muscle cells, and
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type II diabetes; a broad range of oncology indications, including blocking the migration, invasion

and metastasis in many different tumor types; and T-cell mediated autoimmune diseases.

V. Organic Synthetic Techniques

[0095] A wide array of organic synthetic techniques exist in the art to meet the challenge of
constructing potential modulators. Many of these organic synthetic methods are described in detail
in standard reference sources utilized by those skilled in the art. One example of suh a reference is

March, 1994, Advanced Organic Chemistry; Reactions, Mechanisms and Structure, New York,

McGraw Hill. Thus, the tcchniducs uscful to synthesize a potential modulator of kinase function

are readily available 1o those skilled in the art of organic chemical synthesis.
VL Alternative Compound Forms or Derivatives

[0096] Alternative forms or derivatives, such as (a) Isomers, Prodrugs, and Active Metabolites
(b) Tautomers, Stereoisomers, Regioisomers, and Solvated Forms (c) Prodrugs and Metabolites
(d) Pharmaceutically acceptable salts and (¢) Polymorphic forms, are described, for example, in
US Patent Application Publication number US 2007/0032519, the disclosure of which is hereby

incorporated by reference in its entirety.

Vil. Administration

[0097] The methods and compounds will typically be used in therapy for human subjects.
However, they may also be used to treat similar or identical indications in other animal subjects.
In this context, the terms “subject,” “animal subject,” and the like refer to human and non-human
vertebrates, e.g. mammals, such as non-human primates, sports and commercial animals, e.g.,
equines, bovincs, porcines, ovines, rodents, and pets, e.g., canines and felines. A description of
possible methods and routes of administration may be found, for example, in US Patent

Application Publication number US 2007/0032519, the disclosure of which is hereby incorporated

by reference in its entirety.

EXAMPLES
[0098] A number of examples illustrative of the present invention are described below. In most
cases, alternative techniques could also be used. The examples are intended to be illustrative and
are not limiting or restrictive to the scope of the invention. Unless specifically noted to the
contrary, in cases where a compound number is not preceeded by a "P-" (e.g., "P-0001"} in the
Examples section, compound naming and/or enumeration is not related to naming and/or

enumeration cmployed in other sections of this application. Similarly, structure and substituent
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naming and enumeration within the Examples are independent of structure and substituent naming

and enumeration in above sections of this application unless clearly indicated otherwise.

{0099] In the following Examples, it is understood that the solvents and reagents used or
suggested are not limiting, and can be substituted appropriately with solvents and reagents known
to those of skill in the art. Reaction products may be isolated by means known in the art, such as
extraction with a suitable solvent, precipitation from a suitable solvén(, chromatography using a
suitable solvent system, including silica gel column chromatography, HPLC, preparative TLC, and
the like. Exemplary methods for synthesis of compounds of the present invention may be found in
US Patent Application Publication number US 2007/0032519, the disclosure of which is hereby
incorperated by reference. The 1H-pyrrolo[2,3-b]pyridine core of compounds described in the

examples may also be referred to as 7-azaindole in the examples.

Example 1: Synthesis of [5-(5-Bromo-1H-pyrrole[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]~(4-
chloro-benzyl)-amine (P-0038)

10100] [5-(5-Bromo-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(4-chloro-benzyl)-

amine P-0038 was synthesized in 5 steps from commercially available 2-Amino-5-bromopyridine

Scheme 19
0 0
NH H._O Br _ H - o
2 /
\Y / \ / \N
2N Step1 N Step2 N N
o+ ==, N - N Boc
X H
Cl 40

H
Step 3
T L s

(o] ci o]
f@r .

KO °
Br N—NB
+ > N — Br N Br =N
N H /, N 45 2
a4 X ~ -0038
NTN

15 as shown in Scheme 19.

Br15

|
N

IZ -

Step 1- Synthesis of (5-Bromo-pyridin-2-yl)-(4-chloro-benzyl)-amine (41)

[0101]) To 2-Amino-5-bromopyridine (15, 6.10 g, 0.0352 mol) in toluene (90.0 mL) were added
4-chiorobenzaldehyde (40, 5.00 g, 0.0356 mol), trifluoroacetic acid (8.0 ml., 0.10 mol) and
triethylsilane (16.5 mL, 0.103 mol). The reaction was heated to reflux for 48 hours. The reaction
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was concentrated, poured into aqueous potassium carbonate and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate and concentrated. The crude

residuc was crystallized with ethyl acetate to give compound (41, 6.8 g, 65.4%).
Step 2 — Synthesis of 6-(4-Chloro-benzylamino)-pyridine-3-carbaldehyde (42)

{6102] To (5-Bromo-pyridin-2-yl)-(4-chloro-benzyl)-amine (41, 10.00 g, 0.03360 mol) in
tetrahydrofuran (400.0 mL) under an atmosphere of nitrogen at -78 °C was added n-butyllithium
(17.5 mL, 2.00 M in cyclohexane). After 90 minutes, tert-butyllithium (42.00 mL, 1.70 M in
hexane) was added to the reaction. After 80 minutes, N,N-dimethylformamide (6.9 mL, 0.089
mol) was added to the reaction. The reaction mixture was stirred at -78 °C for 2 hours, then
allowed to warm to room temperature for 1 hour. The reaction miiture was poured into water and
extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate
and concentrated to give the crude compound, which was crystallized from tert-butoxy! methyl

ether to provide compound (42, 7.66 g, 92.2%).
Step 3 - Synthesis of (4-Chloro-benzyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester (43)

[6103] To 6-(4-Chloro-benzylamino)-pyridine-3-carbaldehyde (42, 2.00 g, 8.11 mmol) in
dichloromethane (20.0 mL) were added triethylamine (1.70 mL, 12.2 mmol), di-tert-
butyldicarbonate (2.00 g, 9.16 mmol) and 4-dimethylaminopyridine (52.3 mg, 0.43 mmol). The
rcaction was stirred at room temperature for 48 hours. The reaction was concentrated and purified
by silica gel column chromatography eluting with 20% ethyl acetate in hexane (o give compound

(43, 2.50 g, 89.3%).

Step 4 — Synthesis of {5-{(5-Bromo-1H-pyrroiof. 2,3-b]pyrt‘dfn-3-y1)-hydroxy-methyl]-pyridin-Z-yl}-
(4-chloro-benzyl)-carbamic acid tert-butyl ester (43)

[0104] To 5-bromo-7-azaindole (44, 198.0 mg, 1.01 mmol) in methanol (30.0 mL, 0.741 mol)
were added (4-Chloro-benzyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester (43, 355.0
mg, 1.02 mmol) and potassium hydroxide (80.0 mg, 1.42 mmol). The reaction was stirred at room
temperature 48 hours. The reaction mixture was poured into water and extracted with ethyl
acetate. The organic layer was washed with brine, dried over sodium sulfate, concentrated and
purified by silica gel column chromatography eluting with 8% methanal in dichloromethane to

give compound (45, 200.0 mg, 36.8%).
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Step 5 — Synthesis of [5-(5-Bromo-1H-pyrrolof2,3-blpyridin-3-ylmethyl)-pyridin-2-yl]-(4-chloro-
benzyl)-amine (P-0038)

[0105] To {5-{(5-Bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)-hydroxy-methyl}-pyridin-2-yl}-(4-
chloro-benzyl)-carbamic acid tert-butyl ester (45, 180.0 mg, 0.33 mmol) in acetonitrile (30.0 mL)
were added trifluoroacetic acid (2.0 mL, 0.026 mol) and triethylsilane (4.0 mL, 0.025 mol). The
reaction was heated to reflux for 4 hours. The reaction mixture was poured into water and
extracted with cthyl acetate. The organic layer was washed with brine, dried over sodium sulfate,
concentrated and purified by silica gel column chromatography eluting with 10% methanol in
dichloromethane to give compound (P-0038, 120 mg, 85.2%). MS(ESI){M+H']" =427.2,429.2.

|[0166] Additional compounds were prepared following the protocol of Scheme 19, optionally
replacing 4-chlorobenzaldehyde 40 with an appropriate aldehyde in Step | and optionally
replacing 5-bromo-7-azaindole 44 with an appropriate azaindole in Step 4. The following
compounds were made following this procedure;
[5-(5-Chioro-1H-pyrrolo{2,3-b])pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0181),
(5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(6-trifluoromethyl-pyridin-3-ylmethyl)-
amine (P-0182),

3-[6-(4-Chloro-benzylamino)-pyridin-3-ylmethyl]-1 H-pyrrolo[2,3-b]pyridine-5-carbonitrile
(P-0257),

3-[6-(4-Trifluoromethyl-benzylamino)-pyridin-3-ylmethyl]-1 H-pyrrolo{2,3-b]pyridine-5-
carbonitrile (P-0269),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2-fluoro-benzyl)-amine
(P-0270),
3-[6-(2-Fluoro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo{2,3-b]pyridine-5-carbonitrile
(P-0271),

(2-Fluoro-benzyl)-[5-(5-methyl-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0272),

3-{6-[(6-Trifluoromethyl-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl} -1H-pyrrolo{2,3-
blpyridine-5-carbonitrile (P-0273),
3-[6-(2-Trifluoromethyl-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0274),

[5-(5-Chloro- | H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2-trifluoromethyl-benzyl)-
amine (P-0275),
(5-(5-Methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(2-triflucromethyl-benzyl)-
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amine (P-0276),
3-[6-(2,6‘Diﬂuoro-benzylamino)-pyridin-}-ylmetbyl]-lH—pyrrolo[2,3-b]pyridine-S-carbonitrile
(P-0277),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y!}-(2,6-difluoro-benzyl)-amine
(P-0278),
(2-Chloro-benzyl)-{5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0279),
(2-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0280), ’
3-[6-(2-Chloro-benzylamino)-pyridin-3-ylmethyl}- | H-pyrrolo{2,3-b]pyridine-5-carbonitrile
(P-0281),
(6-Mcthoxy-pyridin-3-ylmethyl)-[5<(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl}-amine (P-0282),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-methoxy-pyridin-3-
ylmethyl)-amine (P-0283),
3-{6-[(6-Methoxy-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl}-1H-pyrrolo[ 2,3-b]pyridine-5-
carbonitrile (P-0284),
(2-Methoxy-pyridin-3-ylmethyl)-{5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl])-amine (P-0285),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2-methoxy-pyridin-3-
ylmethyl)-amine (P-0286),
3-{6-[(2-Methoxy-pyridin-3-ylmethyl)-amino)-pyridin-3-ylmethyl}- 1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0287),

(2-Ethoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl]-amine (P-0288),
(2,5-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0296),
(2,5-Difluoro-benzyl)-[5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0297),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2,5-difluoro-benzyl)-amine
(P-0298),
3-[6-(2,5-Difluoro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile
(P-0299),

3-[6-(2-Triflucromethoxy-benzylamino)-pyridin-3-ylmethyl]- 1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0321),
{5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y!]-(2-trifluoromethoxy-benzyl)-amine
(P-0322),

3-[6-(2-Ethoxy-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile
56 v
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(P-0323),

(5-(5-Fluoro- | H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl}-(2-trifluoromethyl-benzyl)-
amine (P-0325), _
[5-(5-Methoxy- 1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl)-(2-trifluoromethyl-benzyl)-
amine {P-0326),
(2-Chloro-benzyl)-[5-(5-fluoro-1H-pyrrole[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0327), :
(2-Chloro-benzyl)-[5-(5-methoxy-1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0328), '
(2,5-Difluoro-benzyl)-[5-(5-Nluoro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyridin-2-yl]-amine
(P-0329),
(2,5-Difluoro-benzyl)-[5-(S-methoxy- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0330),
[5-(5-Fluoro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(6-methoxy-pyridin-3-ylmethyl)-
amine (P-0331),
{6-Methoxy-pyridin-3-ylmethyl)-[5-(5-methoxy-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl)-amine (P-0332),
(2,6-Difluoro-benzyl)-[5-(5-fluoro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0333),

(2,6-Difluoro-benzyl)-{5-(5-methoxy-1 H-pyrrolo[Z,B-b]pyridin-}-ylmemyl)-pyﬁdin-Z-yl]-aminc
(P-0334),

(2-Methoxy-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0336),
3-[6-(2-Methoxy-benzylamino)-pyridin-3-ylmethyl}-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile
(P-0337),

(2,6-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0340),
and
(2,6-Difluoro-benzyl)-[5-(5-methyl-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0341).

The following table indicates the aldehyde used in Step | in Column 3 and the azaindole used in
Step 4 in Column 2 to provide the compound of Column 4. Column 1 provides the compound

number and Column 5 the measured mass spectrometry result.

Compound Azaindole Aldehyde .
aumber in Step 4 in Step 1 Compound structure MS [M+H")
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[0107] Additional compounds were prepared following the protocol of Scheme 19, Steps 4 and

5, replacing (4-Chloro-benzyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester 43 with an
appropriate protected aldehyde and 5-bromo-7-azaindole 44 with an appropriate azaindole in Step

4. Aldehydes were prepared as described in Example 60. The following compounds were made

following this procedure:
3-{2-Chloro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl}- 1 H-
pyrrolo[2,3-b]pyridine-S-carbonitrile (P-0232),
[6-Chloro-5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-

pyridin-3-ylmethyl)-amine (P-0233),
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{6-Chloro-5-(5-methyl-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-
pyridin-3-yimethyl)-amine (P-0234),

(3-Chloro-pyridin-4-ylmethyl)-[5-(5-chloro-] H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0235), : .
3-{6-[(3-Chloro-pyridin-4-ylmethyl)-amino]-pyridin-3-ylmethyl} - 1H-pyrrolo(2,3-b]pyridine-5-
carbonitrile (P-0256),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(2-difluoromethoxy-benzyl)-
amine (P-0338),
3-[6-(2-Difluoromethoxy-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-
carbonitrile (P-0339),

The following table indicates the aldehyde used in Column 2 and the azaindole used in Column 3

to provide the compound of Column 4. Column 1 provides the compound number and Column §

- the measured mass spectrometry result.
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Example 2: Synthesis of 1-triisopropylsilanyl-1H-pyrrolo{2,3-b]pyridine-3-carbaldchyde 47.

{0108] Compound 47 was synthesized in 2 steps from 7-azaindole 1 as described in Scheme 20.

Scheme 20
(0] H (0] H
X
m Step } | SN Step2 || TN
NZ N Z~N T 7N
H N H N \
1 TIPS
46

Step | — Preparation of | H-pyrrolo(2,3-b]pyridine-3-carbaldehyde (46):

[0109] To 1H-Pyrrolof2,3-b]pyridine (1, 16.0 g, 135 mmol) in water (110 mL), were added
hexamethylenetetramine (26.0 g, 185 mmol), and acetic acid (55.0 mL, 967 mmol). The reaction
was refluxed for 12 hours. Water (329 mL) was added and the rcaction was cooled to room

temperature. The reaction was filtrated and washed with water to give compound (46, 1508,

76%). MS(ESD[M+H']" = 147.

Step 2 — Preparation of I-triisopropylsilanyl-1H-pyrrolof2,3-b]pyridine-3-carbaldehyde (47):
{0110] To 1H-Pyrrolof2,3-b]pyridine-3-carbaldehyde (46, 4.05 g, 27.71 mmol) in
tetrahydrofuran (30.0 mL) were added sodium hydride (60% in mineral oil, 1.5 g, 38 mmol) and
triisopropylsilyl chloride (8.0 mL, 38 mmol) under an atmosphere of nitrogen. The reaction was
stirred for 2 hours at room temperature. The reaction was poured into water and extracted with
ethyl acetate. The organic layer was washed with brine, dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 10 % ethyl acetate in hexane to give compound (47, 3.0 g, 36%). MS(ESD[M+H]" = 303.

(0111} 1-(tert-Butyl-dimethyl-silanyl)-3-iodo-1H-pyrrolo[2,3-b]pyridine 66

[
O
S
NN
- S5i
s
was prepared following the protocol of Scheme 20 Step 2, substituting 1 H-Pyrrolo[2,3-b]pyridine-

3-carbaldehyde 46 with 3-iodo-1H-pyrrolo[2,3-b]pyridine and triisopropylsilyl chloride with tert-
Butyl-dimethyl-sily! chloride.
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{0112] 1-Benzenesulfonyl-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde 55

o
was prepared following the protocol of Scheme 20, substituting triisopropylsily! chloride with

benzenesulfonyl chloride in Step 2.

Exarhple 3: Synthesis of 5 substituted 7-azaindole intermediates.
[0113] 5-(2-Morpholin-4-yl-ethoxy)-1H-pyrrolo[2,3-b]pyridine 79 was synthesized in ! Step

from commercially available S-bromo-azaindolc as shown in Scheme 31.

Scheme 31
®
N
NOH B Step 1 oo~ \
NG =G
O N/ N N ﬁ
H
78 a 79

Step | — 5-(2-Morpholin-4-yl-ethoxy)-1H-pyrrolo[2,3-b]pyridine (19):

{0114] To 4-morpholineethanol (30 mL, 0.2 mol) in N, N-dimethylformamide (30 mL) was
slowly added sodium hydride (7 g, 60% dispersion in mineral oil, 0.2 vmol). After the solution
turned clear, a solution of 5-bromo-7-azaindole (44, 1.0 g, 0.0051 mol) in N,N-dimethylformamide
(5 mL) and copper(l) bromide (1'.4 g, 0.0098 mol) were added. The reaction mixture was stirred at
120 °C under nitrogen for 2 hours. The reaction mixture was concentrated and the residue was
dissolved in ethyl acetatc and water. The organic layer was collected, washed with a solution of
ammonium chloride and ammonium hydroxide (4:1), brine, and dried over magnesium sulfate.
After removal of solvent, the residue was purified by silica gel column chromatography eluting

with ethyl acetate in hexane to provide the compound as an off-white solid (79, 0.62 g, 50%). MS
(ESD [M+H]" = 248.25.

{0115] Additional 5-substituted 7-azaindoles were prepared following the protocol of Scheme
31, replacing 4-morpholineethanol with either 2-diethylamino-ethanol, 3-diethylamino-propan-1-

ol, 2-piperidin-1-yl-ethanol, or 2-pymrolidin-i-yl-cthanol to provide diethyl-{2-(1H-pyrrolo(2,3-
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blpyridin-5-yloxy)-ethyl}-amine, Diethyl-[3-(1H-pyrrolo[2,3-b]pyridin-5-yloxy})-propyl]}-amine, 5-
(2-piperidin-1-yl-ethoxy)-1H-pyrrolo[2,3-b]pyridine, and 5-(2-pyrrolidin-1-yl-ethoxy)-1H-
pyrrolo{2,3-b]pyridine, respectively.

Example4:  Synthesis of 3,5-Dimethyl-4-(1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyrazole-
1-carboxylic acid benzylamide P-0084

[0116]) 3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid
benzylamide P-0084 was synthesized in 6 steps from dimethyl-(1H-pyrrolo[2,3-b]pyridin-3-

ylmethyl)-amine 2 as shown in Scheme 158.

Scheme - 158
N { °
AN \ o o)
“ ' A Step 1 Z ' A Step 2 4 | A Step 3 = | N Step 4
Y N N
N N N N N
N H N Boc N Boc N Boc
2 511 512 513
~N i H\/© \N H\/©
! N
X NH N N\‘(N N NT
Z N\ Step5 7 r'\ 0 Step 6 Z TN 0
g Sees (] Seps. (]
N
N Boc N "Boc NH O poes
514 515

Step 1: Preparation of 3-Dimethylaminomethyl-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-
butyl ester (511)

[0117} To dimethyl-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-amine (2, 2.50 g, 14.3 mmol,) in
tetrahydrofuran (200.0 mL) was added sodium hydride (0.685 g, 60% in mineral oil, 17.1 mmol}).
After 10 minutes, di-rert-butyldicarbonate (3.74 g, 17.1 mmol) was added to the reaction. The
reaction was stirred at room temperature overnight. The reaction was poured into water and
extracted with ethy! acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 30% ethyl acetate in hexane to give as a white solid (511, 3.80 g, 96.7%).

Step 2: Preparation of 3-Chloromethyl-pyrrolo[2,3-blpyridine-1-carboxylic acid tert-buty! ester
(512)

{0118] To 3-dimethylaminomethyl-pyrrelo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester
(511, 2.60 g, 9.44 mmol) in toluene (50.00 mL) was added isopropy! chloroformate (11.3 mL, 1.0

M in toluene) under an atmosphere of nitrogen. The reaction was stirred at room temperature for 3
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hours. The reaction was poured into water and extracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by

silica gel column chromatography eluting with 20% ethyl acetate in hexane to give a whitc solid

(512,2.0 g, 79.4%).

Step 3 — Preparation of 3-(2-Acetyl-3-oxo-butyl)-pyrrolof2,3-b] pyridine-1-carboxylic acid tert-
butyl ester (513):

{0119] To acetylacetone (0.563 g, 5.62 mmol) in dimethy} sulfoxide (29.0 mL) was added
sodium hydride (0.225 g, 60% in mineral oil, 5.62 mmol). After 20 minutes, 3-chloromethyl-
pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester (512, 1.00 g, 3.75 mmol) was added to
the reaction. The reaction was stirred at room temperature for 2 hours. The reaction was poured
into water and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated and purified by silica gel column
chromatography cluting with 40% ethy! acetate in hexane to give a colorless oil (513, 0.59 g,

48.0%). MS (ES]) [M+H"]"=331.4.

Step 4 - Preparation of 3-(3,5-Dimethyl-1H-pyrazol-4-ylmethyl)-pyrrolo[2,3-b]pyridine-1-
carboxylic acid tert-butyl ester (514}

[0120] To 3-(2-acetyl-3-oxa-butyl)-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester
(513, 1.20 g, 3.63 mmol) in methanof (15.0 mL), cooled to -20 °C under an atmosphere of
nitrogen, was added hydrazine (0.128 g, 4.00 mmol) in dichloromethane (6.0 mL). The reaction
was stirred for 2 hours. The reaction was concentrated to remove the solvents, and the residue was
poured into water and extracted with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel column

chromatography cluting with 60% ethyl acetate in hexane to give a white solid (514, 1.0 g, 84.4%).
MS (ESI) [M+H']" = 327.4.

Step 5 — Preparation of 3-(1-Benzylcarbamoyl-3,5-dimethyl-1H-pyrazol-4-ylmethyl)-pyrrolo[ 2,3
b]pyridine-1-carboxylic acid tert-butyl ester (515)

(0121) To 3-(3,5-dimethyl-1H-pyrazol-4-ylmethyl)-pyrrolo[2,3-b]pyridine-1-carboxylic acid
tert-butyl cster (514, 60.0 mg, 0.18 mmol) in dichloromethane (6.0 mL) were added 1,8-
diazabicyclo{5.4.0]Jundec-7-ene (0.033 mL, 0.220 mmol) and benzyl isocyanate (29.4 mg, 0.220
mmol) under an atmosphere of nitrogen. The reaction was stirred at room temperature for 2 hours.
The rcaction was concentrated and purified by silica gel column chromatography eluting with 30%
ethyl acetate in hexane to give crude compound (515, approx. 50 mg) that was used in the next

step directly. MS (ESI) [M+H']" = 460.5.
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Step 6 - 3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid
benzylamide (P-0084) )

[0122] To 3-(1-benzylcarbamoyl-3,5-dimethyl-1 H-pyrazol-4-ylmethyl)-pyrrolo(2,3-b]pyridine-

1 -carboxylic acid tert-butyl ester (515, 50.0 mg, 0.11 mmol) in dichloromethane (6.0 mL) was
added trifluoroacetic acid (0.20 mL, 2.6 mmol) under an atmosphere of nitrogen. The reaction was
stirred at room temperature for 20 minutes. The reaction was poured into aqueous potassium
carbonate and extracted with ethy] acetate. The organic layer was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated and purified by silica gel column
chromatography eluting with 30% ethyl acetate in hexane to give a white solid (P-0084, 11.0 mg,
28.1%). MS (ESI) (M+H'}" = 360.5.

10123]  3-(3,5-Dimcthyl-1H-pyrazo!-4-ylmethyl)-pyrrolo[2,3-b]pyridine P-0124

=N
X NH
, /l\
Y
N
N H

was prepared from 3-(3,5-Dimethyl-1H-pyrazol-4-ylmethyl)-pyrrolo(2,3-b])pyridine-1 -carboxylic
acid tert-butyl ester (514, 15.0 mg, 0.046 mmol) by dissolving in dichloromethane (10.0 mL) to
which trifluoroacetic acid (0.10 mL, 1.3 mmol) was added. The reaction was stirred at room
temperature for 1 hour, then poured into aqueous potassium carbonate and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was
concentrated and washed with ethyl acetate in hexane to give an off-white solid (P-0124, 7.5 mg,

72.0%). MS (ESI) [M+H'}’ =227.3.

[0124] Additional compounds were prepared following the protocol of Scheme 158, replacing

dimethyl-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-amine 2 with (5-chloro-1H-pyrrolo[2,3-

b]pyridin-3-ylmethyl)-dimethyl-amine (prepared as described in Example 10, Scheme 164,

isolated after step 1) in Step 1 and replacing benzy! isocyanate with an appropriate electrophile in

Step 5. The following compounds were made following this procedure:
4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole-1 -carboxylic
acid [2-(4-fluoro-phenyl)-ethyl]-amide (P-0157),
4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole-1-carboxylic
acid 4-fluoro-benzylamide (P-0158),
4-(5-Chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- 1 -carboxylic
acid 4-chloro-benzylamide (P-0159), and
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4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- 1 -carboxylic
acid {(S)-1-(4-fluoro-phenyl)-ethyl]-amide (P-0160).

[0125} The electrophile used in place of benzy! isocyanate in Step 5 is indicated in Column 2 of
the following table, with the compound structure given in Column 3. Column 1 provides the

compound number and Column 4 the experimental mass spectrometry result.

MS(EST)
Electrophile Compound [M+H']
observed
=N H
N“c\\O o N NYNJ\@\ :
P-0157 Z l A 0 F 426.2
F NN
Na F
Cso =N HJQ
N
P-01 X .
0158 Cluz A 5 4122
F NN
N Cl
\C\‘o ‘r:J n\/@
S
P-0159 X 428.2
Sl 4
cl NN
%, F
~Nse_ <N “Q
\O N N
P-0160 X : 426.2
Clws A -
F NN

Example 5: Syuthesis of [4-chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-
pyridin-4-ylmethyl-amine P-0168

[0126] [4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-4-ylmethyl-

amnine P-0168 was synthesized in 5 steps as shown in Scheme 159.
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Scheme 159
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Step 1 — Preparation of 4-chloro-2-[(pyridin-4-yimethyl)-amino]-thiazole-3-carbaldehyde (517):
{0127} To a solution of 4-(aminomethyl)pyridine (516, 1.16 mL, 11.5 mmol) and N,N-
diisopropylethylamine (3.8 mL, 22 mmol) in tetrahydrofuran (50 mL) was added 2,4-dichloro-
thiazole-S-carbaldehyde (93, 2.0 g, 11.0 mmol) in tetrahydrofuran (5 mL) at room temperature.
The reaction mixture was stirred at room temperature overnight. The reaction mixture was poured
into ice water, extracted with ethyl acetate, washed with brine, and dried over sodium sulfate. The
crude compound 4-chloro-2-[(pyridin-4-ylmethyl)-amino)-thiazole-5-carbaldehyde (517) was used

for the next step without purification.

Step 2 — Preparation of (4-chloro-5-formyl-thiazol-2-yl)-pyridin-4-ylmethyl-carbamic acid tert-
butyl ester (518):

[0128] A mixture of 4-chloro-2-[(pyridin-4-ylmethyl)-amino]-thiazole-5-carbaldehyde (517,
3.28 g, 11.0 mmol), di-tert-butyldicarbonate (4.0 g, 18 mol) and triethylamine (10 mL, 74 mmol)
in dichloromethane (120 mL) was stirred at room temperature for 6 hours. The reaction mixture
was poured into ice water, extracted with ethyl acetate, washed with brine, and dried over sodium
suifate. Afler removal of solvent, the residue was purified by silica gel column chromatography

cluting with ethyl acetate in hexanes to provide the desired compound as a yellow solid (518, 564

mg, 15%). MS (ESI) [M+H'] =354.1.

Step 3~ Preparation of {4-chloro-5-[hydroxy-(i-triisopropylsilanyl-1 H—pyrralo[ 2,3-b]pyridin-3-
yl)-methyl]-thiazol-2-yl}-pyridin-4-ylmethyl-carbamic acid tert-butyl ester (519):

[0129] To a solution of 3-iodo-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (96, 0.44 g, 1.1
mmol) in tetrahydrofuran (20 mL) at -20 °C, isopropylmagnesium chloride (2 M in
tetrahydrofuran, 0.6 mL, 1.2 mmol) was added dropwise. The reaction mixture was allowed to
warm to 0 °C in 10 minutes. The reaction mixture was then cooled to -40 °C. A solution of (4-
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chloro-5-formyl-thiazol-2-yl)-pyridin-4-ylmethyl-carbamic acid tert-butyl ester (518, 0.26 g, 0.73
mmol) in tetrahydrofuran (4 mL) was added to the reaction mixture. The reaction mixture was
allowed to warm to -10 °C over 30 minutes. The rcaction mixture was poured into ice water,
extracted with ethyl acetate, washed with brine, and dried over sodium sulfate. Afier removal of
solvent, the residue was purified by silica gel column chromatography eluting with ethyl acetate in
hexanes to provide the desired compound as a yellow solid (519, 397 mg, 86%). MS (ESI)
[M+H"]" = 628.3.

Step 4 — Preparation of [4-chloro-5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-
4-y2methyl—carbamic acid tert-butyl ester (520):

[0130] A mixture of {4-chloro-5-[h_ydroxy-(1-lriisopropylsilanyl-lH-pynolo[2,3~b]pyridin-3-
yl)-methyl]-thiazol-2-yl}-pyridin-4-ylmethyl-carbamic acid tert-butyl ester (519, 0.397 g, 0.57
mmol), triethylsilane (1.0 mL, 6.3 mmol), and trifluoroacetic acid (0.5 mL, 6 mmol} in acetonitrile
(10 mL) was stirred at 40 °C for 2 hours. The reaction mixture was poured into ice water,
extracted with ethyl acetate, washed with sodium bicarbonate, washed with brine, and dried over
sodium sulfate. After removal of solvent, the residue was purified by silica gcl column
chromatography eluting with methanol in dichloromethane to provide the desired compound as a

yellow solid (520, 126 mg, 49%). MS (ESI) [M+H']" = 456.2.

Step 5 — Preparation of [4-chloro-5-(1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl] -pyridin-
4-ylmethyl-amine (P-0168):

[0131) To a solution of [4-chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-
pyridin-4-ylmethyl-carbamic acid tert-butyl ester (520, 126 mg, 0.000276 mol) in dichloromethane
(2 mL) was added hydrogen chloride (4 M in 1,4-dioxane, 2 mL). The reaction mixture was
stirred at room temperature overnight. The reaction mixture was poured into cold sodium
bicarbonate solution, extracted with ethyl acetate, washed with brine and dried over magnesium
sulfate. After removal of solvents, the residue was washed with ethyl acetate to provide the

desired compound as a light yellow solid (P-0168, 68.4 mg, 70%). MS (ESI) {M+H"]" = 356.2.

{0132] Additional compounds were prepared following the protocol of Scheme 159, replacing

4-(aminomethyl)pyridine 516 with an appropriate amine. The following compounds were made

following this procedure:
(4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl)-pyridin- 3-ylmethyl-amine
(P-0164),
(4-Chiloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-2-ylmethyl-amine
(P-0167),
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[4-Chlora-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methyl-pyridin-2-
yimethyl)-amine (P-0171),
[4-Chloro-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl] -(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0173),
[4-Chloro-5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-(1,5-dimethyl- 1 H-pyrazol-3-
ylmethyl)-amine (P-0172),
{4-Chloro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2,5-dimethyl-2H-pyrazol-3-
ylmethyl)-amine (P-0175), and
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(4-fluoro-benzyl)-amine (P-

0156).

The following table indicates the amine (Column 2) used in Scheme 159 to provide the compounds

{Column 3). Column | provides the compound number and Column 4 the observed mass.

Compound MS(EST)
p Amine Compound [M+H'T
number
observed
s _§ =N
S 7\
P-0164 HNT LN 356.1
F N Cl
H
HN~N /N SyN g
P-0167 2N s v=C 1 356.1
F NT O
H
N s H N=
P-0171 HZN/\H;:j// C Z’”\/4;fp 3702
P N=
N Cl
H
N
HzN \N 7 S n = CF;
P-0173 P A 4242
CF; N oo
HzNW s n\/[.—_(
P-0172 NI‘N SadaWah g P 373.2
\ N~ ©
/ \
HoN NN, /N so NN
P-0175 NN Dad Ve e 1732
N Ci
H
HN N~ T
P-0156 = 1 M4 373.1
F N~ o

71

7/



WO 2008/064255 PCT/US2007/085289

Example 6: Synthesis of [4-cthyl-5-(1H-pyrralo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-
fluoro-benzyl)-amine P-0162 and (4-fluoro-benzyl)-[4-methyl-5-(1H-pyrrolo(2,3-b]pyridin-3-
ylmethyl)-thiazol-2-yl}-amine P-0162

{0133]  [4-Ethyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-fluoro-benzyl)-amine
P-0162 was synthesized in | step from [4-chloro-5-(1H-pyrrolof2, 3-b] pyridin-3-ylmethyl)-
thiazo!-2-yl]-(4-fluoro-benzyl)-amine P-0156 as shown in Scheme 160.

Scheme 160
F F
.’ .
A Step 1 X\
| P Ci —_— I _
N 'r:«l{ P.0156 N~ TN P-0162

Step 1 - Preparation of [4-ethyl-5-(1H-pyrralof2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-fluoro-
benzyl)—aminé (P-0162):

{0134] Into a round bottom flask, under an atmosphere of nitrogen, [1,1'-bis(diphenyl phosphino)
ferrocene] dichloro palladium (II), complex with dichloromethane (1:1), was placed with toluene
(15 mL, 140 mmo}). [4-Chloro-5-(1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-thiazol-2-yl]-(4-flucro-
benzyl)-amine (P-0156,145 mg, 0.4 mmol) was added in $ ml of toluene at room temperature.
‘The mixture was stirred for 10 minutes. To the stirring reaction, a solution of 3.13 M ethyl
magnesium bromide in ether (1.86 mL) was added dropwise at room temperature. The opaque
solution was heated to 60 °C. Tetrahydrofuran (10 mL) was added to the warm solution. The
mixture was heated to reflux for an additional two hours. After cooling to 0 °C, the reaction was
quenched with a solution of citric acid at pH 4-5 in ice-water and stirred to room temperature. The
mixture was diluted with ethyl acetate and washed with saturated sodium bicarbonate and brine.
The organic layer was dried over anhydrous sodium sulfate and the solvent was removed under
reduced pressure. Purification with flash chromatography, cluting with a gradient of ethyl
acetate:hexanes (20:100), gave a yellow solid that was further washed with ethyl acetate to give P-

0162 (15 mg,10%) as an off-white solid. MS (ESI) [M+H']" = 367.2.

[0135] (4-Fluoro-benzyl)-[4-methyl-5-(1H-p yrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-
amine P-0163
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(DD
~
N
N"H
was prepared using the protocol of Scheme 160, substituting the 3.13 M ethyl magnesium bromide
in ether solution with 1.4 M of methylmagnesium bromide in tetrahydrofuran. MS (ESI) [M+H']"

=353.2.

Example 7: Synthesis of (4-Chloro-benzyl)-|6-(1H-pyrrolo]2,3-b]pyridin-3-yimethyl)-
pyridazin-3-yl]-amine P-0092

[0136] (4-Chloro-benzyl)-[6-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridazin-3-yl]-amine P-
0092 was synthesized in 3 steps as shown in Scheme 161.

Scheme 161

Br

Step 1

N NHZ ’D

c
\ NH \ NH
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Cl
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Step 1 — Synthesis of (6-bromo-pyridazin-3-yl)-(4-chloro-benzyl)-amine (522):

[0137] To 6-bromo-pyridazin-3-ylamine (521, 0.85 g, 0.0049 mol) in acetonitrile (30.0 mL) were
added 4-chlorobenzaldehyde (40, 0.82 g, 0.0058 mol), triethylsilane (4.0 mL, 0.025 mol) and
trifluoroacetic acid (2.0 mL, 0.026 mol). The reaction was heated to reflux for 4 hours, then
poured into water, and extracted with ethyl acetate, The organic layer was washed with brine,
dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated and washed with
ethyl acetate to give a white solid (522, 1.0 g). MS (ESI) [M+H"]"=298.3, 300.2.

Step 2 — Preparation of 3-[6-(4-chloro-benzylamino)-pyridazin-3-ylmethyl]-pyrrolo(2,3-
bjpyridine-1-carboxylic acid tert-butyl ester (523):
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[0138]) To (6-bromo-pyridazin-3-yl)-(4-chloro-benzyl)-amine (522, 0.560 g, 1.88 mmol) in
tetrahydrofuran (45.0 mL), under an atmosphere of nitrogen at -78 °C, was added n-butyllithium
(2.50 M in hexane, 0.760 mL) slowly." After 10 minutes, 1,2-bis-(chloro-dimethyl-silanyl)-ethane
(0.201 g, 0.94 mmol) in tetrahydrofuran (5.0 mL) was added to the reaction. The reaction mixture
was allowed to stir at room temperature for 3 hours. The reaction was cooled to -78 °C, followed
by addition of 1.70 M of tert-butyllithium in hexane (1.20 mL) slowly. The reaction was stirred
for 20 minutes, followed by addition of a solution of CuCN.2LiCl (0.6 M in tetrahydrofuran, 3.00
mL) and 3-chloromethyl-pymrolo[2,3-b]pyridine- 1 -carboxylic acid tert-butyl ester (512, 0.47 g, 1.8
mol) in tetrahydrofuran (10.0 mL). After 30 minutes, the reaction was allowed to warm to room
temperature for 10 minules. The reaction was poured into water and extracted with ethy! acetate.
The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was treated
with trifluoroacetic acid (1.0 mL) dissolved in dichloromethane (10.0 mL) for 10 minutes. The
reaction was concentrated, poured into aqueous potassium carbonate and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was
concentrated and purified with silica gel column chromatography eluting with 60% ethyl acetate in
hexane to give the desired compound (523, 0.10 g, 23.8%). MS (ESI) [M+H']" = 450.1.

Step 3 — Preparation of (4-chloro-benzyl)-{6-(1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridazin-3-
yl]-amine (P-0092):-

{0139] To 3-[6-(4-chloro-benzylamino)-pyridazin-3-ylmethyl]-pyrrolo[2,3-b]pyridine-1-
carboxylic acid tert-butyl ester (523, 50.0 mg, 0.11] mmol) in dichloromethane (10.0 mL) was
added trifluoroacetic acid (0.30 mL, 0.0039 mol). The reaction was stirred at room temperature
overnight. The reaction was concentrated, poured into aqueous polgssium carbonate and extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated and washed with ethyl acelate and hexane to give an off-white solid (P-

0092, 7.3 mg, 19.0%). MS (ESI) [M+H']" = 350.1.

Example 8: Synthesis of [1-ethyl-5-(1H-pyrrolo]2,3-b]pyridin-3-ylmethyl)-1H-pyrazol-3-yl]-
(4-fluoro-benzyl)-amine P-0165

[0140) [l1-Ethyl-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!l)-1H-pyrazo!-3-yl}-(4-fluoro-benzyl)-

amine P-0165 was synthesized in 7 steps as shown in Scheme 162.
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Step | — Preparation of 5-nitro-2H-pyrazole-3-carboxylic acid methyl ester (525).

[0141] To 5-nitro-2H-pyrazole-3-carboxylic acid (524, 10.0 g, 0.0637 mol) in methanol (100.0
mL) was added concentrated sulfuric acid (1.00 mL, 0.0180 mol). The reaction was stirred at
room temperature overnight, The reaction was poured into aqueous potassium carbonate and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 20% ethyl acetate in hexane to give a white solid (525, 1.5 g, 13.8%).

Step 2 — Preparation of 2-ethyl-5-nitro-2H-pyrazole-3-carboxylic acid methy! ester (526):

[0142] To 5-nitro-2H-pyrazole-3-carboxylic acid methyl ester (525, 2.50 g, 0.0146 mol) in N,N-
dimethylformamide (62.5 mL) were added iodoethane (1.2 mL, 0.016 mol) and potassium
carbonatc (4.17 g, 0.0301 mol) under an atmosphere of nitrogen. The reaction was stirred at room
temperature overnight. The reaction was poured into water and extracted with cthyl acctate. The
organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated
and purified by silica gel column chromatography eluting with 20% to 100% ethyl acetate in
hexane to give a white solid (526, 1.3 g, 44.7%).

Step 3 — Preparation of S-amino-2-ethyl-2H-pyrazole-3-carboxylic acid methyl ester (527):
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[0143] To 2-ethyl-5-nitro-2H-pyrazole-3-carboxylic acid methy! ester (526, 1.30 g, 6.53 mmol)
in methanol (60.0 mL) was added 20% Pd(OH),/C (0.1 g). The reaction was stirred under an

atmosphere of hydrogen overnight. The reaction was filtered and concentrated to give a light

yellow solid (527, 1.0 g, 90.6%).

Step 4 — Preparation of 2-ethyl-5-(4-fluoro-benzylamino)-2H-pyrazole-3-carboxylic acid methy!
ester (529):

[0144] To 5-amino-2-ethyl-2H-pyrazole-3-carboxylic acid methyl ester (527, 1.00 g, 5.91 mmol)
in acetonitrile (27.5 mL) were added 4-fluorobenzaldehyde (528, 0.660 mL, 6.26 mmol),
triethylsilane (4.77 mL, 0.0298 mol) and triflucroacetic acid (2.38 mL, 0.0310 mol). The reaction
was stirred at 80 °C for 4 hours, then concentrated, poured into aqueous potassium carbonate, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 20% to 100% ethyl acetate in hexane to give a white solid (529, 1.00 g, 61%).

Step 5 ~ Preparation of 2-ethyl-5-(4-fluoro-benzylamino)-2H-pyrazole-3-carbaldehyde (530):
[0145] To 2-ethyl-5-(4-fluoro-benzylamino)-2H-pyrazole-3-carboxylic acid methyl ester (529,
1.00 g, 3.61 mol) in tetrahydrofuran (70.0 mL) under an atmosphere of nitrogen at room
temperature, lithium tetrahydroaluminate (1.00 M of in tetrahydrofuran, 10.00 mL) was slowly
added. The reaction was stirred at room temperature overnight, followed by slowly adding sodium
sulfate decahydrate (15.0 g). After 2 hours, the reaction was filtered, concentrated and purified
with silica gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to give a

yellow oil (530, 0.16 g, 18%). MS (ESI) [M+H']" = 248.2.

Step 6 — Preparation of !-ethyl-S-[methoxy-(1 H-pyrrolof2,3-b] pyridin-3-yl)-methyl] -1 H-pyrazol-
3-yl-(4-fluoro-benzyl)-amine (531):

[0146] To 1H-Pyrrolo[2,3-b]pyridine (1, 54.0 mg, 0.46 mmol) in methanol (15.0 mL) were
added 2-ethyl-5-(4-fluoro-benzylamino)-2H-pyrazole-3-carbaldehyde (530, 110.0 mg, 0.44 mmol)
and potassium hydroxide (0.60 g, 0.011 mol) under an atmosphere of nitrogen. The reaction was
stirred at room temperature overnight, then poured into water and extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was
concentrated and purified by silica gel column chromatography eluting with 40% ethyl acetate in
hexane to give a white solid (531, 0.12 g, 71.1%). MS (ESI) [M-H'] =378.2,

Step 7 - Preparation of [1-ethyl-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)- 1 H-pyrazol-3-yl]-(4-
Sluoro-benzyl)-amine (P-0163):
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{0147} To 1-ethyl-5-[methoxy-(1H-pyrrolo[2,3-b]pyridin-3-yl)-methyl}-1H-pyrazol-3-yl-(4-
fluoro-benzyl)-amine (531, 0.12 g, 0.32 mmol) in acetonitrile (10.0 mL, 0.191 mol) were added
tricthylsilane (0.60 mL, 0.0038 mo) and trifluoroacetic acid (0.30 mL, 0.0039 mel). The reaction
was stirred at 80 °C for 2 hours. The reaction was poured into aqueous potassium carbonate and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtratc was concentrated and washed with ethyl acetate and hexane to give crude
compound. 'H NMR indicated that the reaction was incomplete. The crude compound was
dissolved in dichloromethane (15.0 mL), trifluoroacetic acid (0.30 mL) and triethylsilane (0.60
mL). The reaction was stirred at 43 °C for 72 hours. The reaction was concentrated, poured into
aqueous potassium carbonate and extracted with ethyl acelate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and washed with ethyl
acetate and hexane to give an off-white solid (P-0165, 18.7 mg, 17%). MS (ESI) [M+H']" =
350.3.

[0148) (4-Fluoro-benzyl)-[1-methyl-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)- 1H-pyrazol-3-yl]-
amine P-0169

\
N~N

\
4 ’ A H .
SN N
N N . .

was preparcd using the protocol of Scheme 162, substituting iodoethane with iodomethane in Step

2. MS (ESD [M+H']" =336.3.
10149]  [5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1-methyl-{ H-pyrazol-3-yl]-(4-fluoro-
benzyl)-amine P-0170

N~N

\
8
N
NG H/\Q
B F
X N
N R

was prepared using the protocol of Scheme 162, substituting iodoethane with iodomethane in step
2 and 1H-pyrrolo[2,3-b)pyridine 1 with 5-chloro-1H-pyrrolo[2,3-b]pyridine in step 6. MS (ESI)
(M+H']" =370.3

10150) (4-Fluoro-benzyl)- {1-methyl-5-[5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-ylmethyl]-1H-pyrazol-3-yl}-amine P-0180
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was prepared using the protocol of Scheme 162, substitutidg iodocthane with jodomethane in step
2 and 1H-Pyrrolo[2,3-b]pyridine 1 with 5-(1-Methyi-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
(prepared as described in Example 18, Scheme 172) in step 6. MS (ESI) (M+H']" = 416.2.

[0151) 3-[5-(4-Fluoro-benzylamino)-2-methyl-2H-pyrazol-3-ylmethyl]-1H-pyrrolo[2,3-
b]pyridine-5-carbonitrile P-0191

\
N~N
[
Na X
i3 N
1T H C‘F
H

was prepared using the protocol of Scheme 162, substituting 1H-Pyrrolo[2,3-bjpyridine 1 with 1H-
Pyrrolo[2,3-b]pyridine-5-carbonitrile in Step 6. MS (ESI) [M+H']" = 361.5.

Example 9: Synthesis of [4-chlore-1-ethyl-5-(1H-pyrrola[2,3-b]pyridin-3-ylmethyl)-1H-
pyrazol-3-yl]-[l-(4-ﬂuoro-phenyl)-metﬁ-(E)-yﬁdene]-amine P-0166

[0152] [4-chloro-1-ethyl-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1H-pyrazol-3-y1]-[1-(4-
fluoro-phenyl)-meth-(E)-ylidene}-amine P-0166 was synthesized in 1 step as shown in Scheme

163.
Scheme 163
N~N N—N
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Step | - Preparation of [4-chloro-1-ethyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1 H-pyrazol-3-
yl)-[1-(4-fluoro-phenyl)-meth-(E)-ylidene]-amine (P-0166):

(0153] To [1-ethyl-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1H-pyrazol-3-yl]-(4-fluoro-benzyl)-
amine (P-0165, 10.1 mg, 0.0289 mmol, prepared as described in Example 8, Scheme 162) in
acetonitrile (8.0 mL) was added N-chloro-succinimide (4.18 mg, 0.0318 mmol). The reaction was

stirred at room temperature for 2 hours. The reaction was concentrated and purified by silica gel
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column chromatography eluting with 20% to 100% ethyl acetate in hexane to give a white solid

(P-0166, 1.1 mg). MS (ESI) [M+H']' = 382.1.

Example 10: Synthesis of 5-chlore-3-chloromethyl-pyrrolo|2,3-b]pyridine-1-carboxylic acid
tert-butyl ester

[0154] 5-chloro-3-chloromethyl-pyrrolo{2,3-b]pyridine-1-carboxylic acid tert-butyl ester was

synthesized in 3 steps as shown in Scheme 164.

Scheme 164
/
N/ N Cl
cl cl \ Cin s N Chz {
m Step 1 Z B Step 2 _ T Step 3 - | )
N ” N H N Boc 538 Boc
532 533 534

Step | - Preparation of (5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmetiyl)-dimethyl-amine (533):
[6155] To 5-Chloro-1H-pyrrolo{2,3-blpyridine (532, 8.00 g, 0.0524 mol) in isopropyl alcohoal
(250.0 mL) were added dimethylamine hydrochloride (4.79 g, 0.0587 mol) and formaldehyde
(1.77 g, 0.0589 mol). The reaction was stirred at room temperature overnight, followed by
refluxing for 4 hours. The reaction was concentrated, poured into water, and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was

concentrated to give crude compound (533, 10.0 g, 91%), that was used directly in the next step.

Step 2 and 3 - Preparation of 5-chloro-3-chloromethyl-pyrrolo[2,3-b]pyridine-1-carboxylic acid

tert-butyl ester (535):

{0156] 5-Chioro-3-chloromethyl-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester S35
was prepared following the protocol of Scheme 158 (Example 4) steps 1 and 2, substituting
dimethyl-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-amine 2 with (5-chloro-1H-pyrrolof2,3-
blpyridin-3-ylmethyl)-dimethyl-amine 533 in step 1.

Example 11: Synthesis of (4-chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-
ylmethyl)-6-fluoro-pyridin-2-yl)-amine P-0132

[0157) (4-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-

yl)-amine P-0132 was synthesized in 3 steps as shown in Scheme 165.

Scheme 165
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Step 1 - Preparation of (4-chloro-benzyl)-(6-fluoro-pyridin-2-yl)-amine (536):

[0158] To 2,6-difluoropyridine (58, 9.85 g, 0.0856 mol) in N-mecthylpyrrolidinone (50.0 mL)
were added p-chlorobenzylamine (61, 10.5 mL, 8.63 mmol) and N,N-diisopropylethylaminc (30.0
mL, 0.172 mol). The reaction was stirred at 90 °C overnight. The reaction was poured into water
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 25% ethyl acetate in hexane, then washed with ethyl acetate/hexane to give a white solid

(536, 10 g, 50%).

Step 2 - Preparation of (5-bromo-6-fluoro-pyridin-2-yl)-(4-chloro-benzyl)-amine (537):

{0159] To (4-chloro-benzyl)-(6-fluoro-pyridin-2-yl)-amine (536, 1.03 g, 4.35 mmol) in
acetonitrile (30.0 mL), under an atmosphere of nitrogen, N-bromosuccinimide (0.820 g, 4.61 mol)
was added slowly. After 2 hours, the reaction was poured into a solution of sodium thiosulfate and
extracted with cthyl acctate. The organic layer was dried over sodium sulfate, concentrated and

crytstallized with ethyl acetate and hexane to give a white solid (537, 1.10 g, 80.1%).

Step 3 - Preparation of (4-chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2, 3-b)pyridin-3-ylmethyl)-6-

Sfluoro-pyridin-2-yij-amine (P-0132):

[0160] To (5-bromo-6-fluoro-pyridin-2-yl)-(4-chloro-benzyl)-amine (537, 2.76 g, 8.75 mol) in

tetrahydrofuran (90.0 mL), under an atmosphere of nitrogen at -78 °C, n-butyllithium (2.50 M in

hexane, 3.64 mL) was added slowly. After 60 minutes, 1,2-bis-(chloro-dimethyl-silanyl)-ethane

(0.942 g, 4.38 mol) in tetrahydrofuran (8.0 mL) was added to the reaction. The reaction mixture

was allowed to stir at room temperature for 2 hours. The reaction was cooled to -78 °C, followed

by addition of tert-butyllithium (1.70 M in hexane, 10.50 mL). The rcaction was stirred for 30
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minutes, followed by addition of 0.65 M of CuCN.2LiCl in tetrahydrofuran (14.0 mL). The
reaction was stirred at -35 °C for 10 minutes, followed by addition of 5-chloro-3-chloromethyl-
pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyt ester (§35, 1.70 g, 5.64 mol, prepared as
described in Example 10, Scheme 164) in tetrahydrofuran (10.0 mL). The reaction was allowed to
warm to room temperature for | hour and 2 N HC! (30 mL) was added to the reaction mixture,
then stirred for 30 minutes. The reaction was poured into aqueous ammonia and extracted with
ethyl acetate. The organic Jayer was dried over anhydrous sodium sulfate and filtered. The filtrate
was concentrated and purified with silica gel column chromatography eluting with 30% ethyl
acetate in hexane to give the desired compound (P-0132, 0.75 g, 33.1%). MS (ESI) [M+H]" =
401.1.

Example 12: Synthesis of 5-chlore-3-(2,6-difluoro-pyridin-3-ylmethyl)-1H-pyrrolo[2,3-
b]pyridine P-0155

[0161] 5-Chloro-3-(2,6-difluoro-pyridin-3-ylmethy)-1H-pyrrolo[2,3-b]pyridine P-0155 was

synthesized in | step as shown in Scheme 166.

Scheme 166
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Step I — Preparation of 5-chloro-3-(2, 6-difluoro-pyridin-3-ylmethyl)-1H-pyrrolo/2,3-b]pyridine
(P-0155):

[0162] To 2,6-Difluoropyridine (58, 3.40 g, 0.0295 mol) in tetrahydrofuran (200.0 mL), under an
atmosphere of nitrogen at -78 °C, 2.50 M of n-butyllithium in hexane (12.0 mL) was added slowly.
After 60 minutes, CuCN.2LiCI (0.75 M in tetrahydrofuran, 40.0 mL) was added to the reaction
mixture. After S minutes, 5-chloro-3-chloromethyl-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-
butyl ester (535, 4.20 g, 0.0139 mol, prepared as described in Example 10, Scheme 164) in
tetrahydrofuran (20 mL) was added to the reaction. The reaction was stirred at -78 °C ovemight,
then poured into water and ammonia (10 mL), and extracted with ethyl acetate. The organic layer
was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified
by silica gel column chromatography eluting with 15% ethyl acetate in hexane to give a white

solid (P-0155, 300 mg, 7.7%). MS (ESI) [M-H'T' =278.1.
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Example 13: Synthesis of 3-(2,6-difluoro-pyridin-3-ylmethyl)-1H-pyrrole[2,3-b] pyridine P-
0154

(0163] 3-(2,6-difluoro-pyridin-3-ylmethyl)- 1H-pyrrolo[2,3-b]pyridine P-0154 was synthesized

in | step as shown in Scheme 167.

Scheme 167
— F = F
/ N /4
NN Step 1 ~ N
Z | Ny F | Ny F
NS "3
N N
N Boc N H
536 P-0154

Step 1 — Preparation of 3-(2,6-dj uoro-pyridin-3-ylmethyl)-1H-pyrrolo{2,3-bjpyridine (P-0154):
[0164] To 3-(2,6-difluoro-pyridin-3-ylmethyl)-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-
butyl ester (536, 0.35 g, 1.0 mmol, prepared as described in Example 10, Scheme 164, replacing 5-
chloro-1H-pyrrolo[2,3-b]pyridine 532 with 1 H-pyrrolo[2,3-b]pyridine in step 1) in N-
methylpyrrolidinone (3.00 mL) were added p-chlorobenzylamine (0.20 mL, 1.6 mmol) and N,N-
diisopropylethylamine (0.30 mL, 0.0017 mol). The reaction was stirred at 50 °C for 72 hours. The
reaction was poured into water and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and the crude intermediate
was dissolve in dichloromethane (15.0 mL) and trifluoroacetic acid (0.5 mL). The reaction was
stirred at room temperature for 2 hours, then concentrated, poured intc aqueous potassium
carbonate, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated and purificd by silica gel column
chromatography cluting with 35% ethyl acetate in hexane to give a white solid (P-0154,0.18 g,
72%). MS (ESI) [M+H']" = 246.2.

Example 14: Synthesis of 5-((1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)-N-(4-chlorobenzyl)-6-
chloropyridin-2-amine P-0161 h

[0165] 5-((1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)-N-(4-chlorobenzyl)-6-chloropyridin-2-amine

P-0161 was synthesized in 6 steps as shown in Scheme 168.

Scheme 168
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Step I - Preparation of (4-chloro-benzyl)-(6-chloro-pyridin-2-yl)-amine (538):

[0166] To 6-chloro-pyridin-2-ylamine (537, 5.60 g, 0.0436 mol) in acetonitrile (300 mL) were
added 4-chlorobenzaldehyde (40, 6.7 g, 0.048 mol), trifluoroacetic acid (13 mL, 0.17 mol) and
tricthylsilane (21 mL, 0.13 mol). The reaction was heated to reflux for 4 hours, then concentrated,
poured into water, extracted with ethyl acetate, and washed with sodium bicarbonate and brine.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated. The filtrate
was purified with silica gel column chromatography eluting with 20% to 100% ethyl acetate in
hexane to give a white solid (538, 6.5 g, 59%). MS (ESI) [M+H"]" =255.1.

Step 2 - Preparation of (5-bromo-6-chioro-pyridin-2-yl)-(4-chloro-benzyl)-amine (53 9):

[0167] To (4-chloro-benzyl)-(6-chloro-pyridin-2-yl)-amine (538, 4.00 g, 0.0158 mol) in
acetonitrile (66.7 mL, 1.28 mot) under an atmosphere of nitrogen, N-bromosuccinimide (2.81 g,
0.0158 mol) in acetonitrile (20 mL) was added slowly. The reaction was stirred at room
temperature overnight, then poured into water and extracted with ethyl acetate. The organic layer
was dried over sodium sulfate, concentrated and crystallized with ethyl acetate in hexane to give a

white solid (539, 2.60 g, 95.3%).

Step 3 — Preparation of 2-chloro-6-(4-chloro-benzylamino)-pyridine-3-carbaldehyde (540):
{0168} To (5-bromo-6-chloro-pyridin-2-yl)-(4-chloro-benzyl)-amine (539, 2.60 g, 7.83 mmot) in
tetrahydrofuran (60.0 mL) under an atmosphere of nitrogen at -78 °C, isopropylmagnesium
chloride (2.00 M in tetrahydrofuran, 4.20 mL) was added over 10 minutes. The reaction was
stirred at -78 °C for 20 minutes, then allowed to warm to room temperature for 10 minutes. The
reaction was cooled to -78 °C. tert-Butyllithium (1.70 M in hexane, 10.2 mL) was added to the
reaction over 10 minutes. Afler 40 minutes, N,N-dimethylformamide (1.80 mL, 0.0232 mol) was

added to the reaction. The reaction was stirred at -78 °C for 40 minutes, then allowed to warm to
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room temperature for another 30 minutes. The reaction mixture was poured into water and
extracted with cthyl acetate. The organic layer was washed with brine, dried over sodium sulfate,
concentrated and purified by silica gel column chromatography eluting with 35% to 100% ethyl
acetate in hexane to give a light yellow solid (540, 1.0 g, 45.4%). MS (ESI) [M-H'] =279.0.

Step 4 - Preparation of (4-chloro-benzyl)-(6-chloro-S-formyl-pyridin-2-yl)-carbamic acid tert-
butyl ester (541):

{0169] To 2-chloro-6-(4-chloro-benzylamino)-pyridine-3-carbaldehyde (540, 0.40 g, 1.42 mmol)
in dichloromethane (10.0 mL) were added 4-dimethylaminopyridine (10.0 mg, 0.082 mmol), di-
tert-butyldicarbonate (0.693 g, 3.17 mmol) and triethylamine (0.50 mL, 0.0036 mol). The reaction
was stirred at room temperature overnight, then concentrated and purified by silica gel column
chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired compound

(541, 0.45 g, 83.0%).

Step 5 — Preparation of (4-chloro-benzyl)-6-chloro-5S-{hydroxy-(1H-pyrrolof2.3-b] pyridin-3-yl)-
methyl]-pyridin-2-yl-carbamic acid tert-butyl ester (542).

{0170] To 1H~Pyrrolo[2,3-b]pyridine (1, 465 mg, 3.93 mmol) in methanol (50 mL) were added
sodium hydroxide (0.630 g, 0.0157 mol) and (4-chloro-benzyl)-(6-chloro-5-formyl-pyridin-2-yl)-
carbamic acid tert-butyl ester (541, 1.5 g, 0.0039 mol). The reaction was stirred at room
temperature overnight, then poured into water and extracted with ethyl acetate. The organic layer
was washed with brine, dried over sodium sulfate, concentrated and purified with silica gel column
chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired compound

(542, 1.0g, 51%). MS (ESI) [M+H']"=499.1.

Step 6 ~ Preparation of 5-((1H-pyrrolof. 2,3-b]pyridin-3-y1)metﬁyl)-N—(4—chlorobenzyl)~6-
chloropyridin-2-amine (P-0161):

{0171] To (4-chloro-benzyl)-6-chloro-5-[hydroxy-(1H-pyrrolo{2,3-b]pyridin-3-yl)-methyl]-
pyridin-2-yl-carbamic acid tert-butyl ester (542, 1.00 g, 2.00 mmol) in acetonitrile (130.0 mL)
were added triethylsilane (11.5 mL, 0.0720 mol} and trifluoroacetic acid (5.5 mL, 0.071 mol). The
reaction was heated to reflux for 2 hours, then concentrated, poured into aqueous potassium
carbonate, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated and washed with e}hyl acetate and hexane to
give a light yellow solid (P-0161, 480 mg, 62%). MS (ESI) [M+H']" = 383.1, 385.1.

[0172] [6-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-y1]-(6-trifluoromethyi-
pyridin-3-yimethyl)-amine P-0174
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H
7 N-N VC?/C%
/N —

“T N
NN
N H
was prepared following the protocol of Scheme 168, substituting 4-chloro-benzaldehyde 40 with
6-triflucromethyl-pyridine-3-carbaldehyde in step 1. MS (EST) [M+H"]" = 418.2.

10173] [6-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylI}-(6-
trifluoromethyl-pyridin-3-ylmethyl)-amine P-0176

H N
NN \/UCF:‘
’N o
Cl
TN
N N
N"H
was prepared following the protocol of Scheme 168, substituting 4-chloro-benzaldehyde 40 with
6-trifluoromethyl-pyridine-3-carbaldehyde in step ! and 1H-Pyrrolo[2,3-b]pyridine 1 with 5-

chloro-1H-pyrrolo[2,3-b]pyridine in step 5. MS (ESI) [M+H']" = 452.0.

{0174] {6-Chloro-5-[5-(1-methyl-1H-pyrazol-4-y1)-1H-pyrrolo[2,3-b]pyridin-3-yimethyl]-
pyridin-2-yl}-(6-trifluoromethyl-pyridin-3-ylmethyl)-amine P-0179

was prepared following the protocol of Scheme 168, substituting 4-chloro-benzaldehyde 40 with
6-trifluoromethyl-pyridine-3-carbaldehyde in step | and 1H-Pyrrolo[2,3-b]pyridine I with 5-(1-
Methyl-1H-pyrazol-4-yl)-1H-pyrrelo[2,3-b]pyridine (prepared as described in Example 18,
Scheme 172) in step 5. MS (ESI) [M+H"]" = 498.0.

Example 15: Synthesis of (3-chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-
pyridin-2-yl}-amine P-0129

[0175] (3-Chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine P-0129

was synthesized in 1 step as shown in Scheme 169.

Scheme 169
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- Br = n
NH
/ 2 /,
O O VQCI
.

al \N ” P-0129

Step 1 — Preparation of (3-chloro-benzyl)-[5-(1H-pyrrolo2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0129): _

{0176] 3-(6-bromo-pyridin-3-ylmethyl)-1-triisopropylsilanyl-1 H-pyrrolof2,3-b]pyridine (6a, 10
mg, 0.023 mmol) was combined with 3-chlorobenzyl amine (543, 13 mg, 0.093 mmol) in dioxane
(0.3 mL). Tris(dibenzylideneacetone)-dipalladium(0) (3 mg), 4,5-bis(diphenylphosphing)-9,9-
dimethylxanthene (Xantphos, 3 mg) and sodium fert-butoxide (15 mg) were added. The mixture
was heated at 100 °C ovemnight. Acetic acid (0.] mL) was added and the solvents removed under
reduced pressure. The remaining residue was dissolved in DMSO and purified by reverse phase
HPLC on a YMC-Pack ODS-A C-18 column (50mm x 10mm ID), eluting with water with 0.1 %
trifluoroacetic acid and 5-40% acetonitrile with 0.1% triﬂﬁoroacctic acid over 13 minutes at a flow.

rate of 6 mL/minute to provide the desired compound P-0129. MS (ESI) [M+H']"= 349.].

[0177] Additional compounds were prepared following the protocol of Scheme 169, replacing
3-chlorobenzyl amine 543 with an appropriate amine. The following compounds were made
following this proccdure:
(4-Morpholin-4-ylmethyl-benzy})-[ 5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-
amine (P-0093),
Pyridin-3-ylmethyl-[5-(1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyridin-2-yi]-amine (P-0094),
(5-Mecthyl-isoxazol-3-ylmethyl)-{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine
(P-0095),
(2-Pyrrolidin-1-yl-ethyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-
0096),
[1-(4-Methanesulfonyl-phenyl)-ethyl}-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0097),
(2-Methoxy-ethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0098),
(2-Morpholin-4-yl-ethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-
0099),
((R)-1-Phenyl-ethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0125),
(3-Morpholin-4-yl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-

0126),
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[1-(2-Fluoro-phenyl)-ethyl]-{5-(| H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-

0127),

[2-(3-Fluoro-phenyl)-cthyl]-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-

0128),

(1-Methyl-1H-imidazol-4-ylmethyl)-[S{1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-

amine (P-0130), and
{1,5-Dimethyl- | H-pyrazo!-3-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-aminc (P-0131).

PCT/US2007/085289

[0178] The following table indicates the amine (Column 2) used in Scheme 169 to provide the

compounds (Column 3). Column ! provides the compound number and column 4 the observed

mass.
MS(EST)
Compound Amine Compound [M+H"T"
number observed
HN =
NH
\ [/
P-0093 _ ~{ N S Q:B 4143
NS N"NH
NH, = )y-NH =N
N p
P-0094 é ~HA N N 316.3
N N, NH
H
HoN =K~
Y Syt
P-0095 <o ~A N 319.9
NN
=M
HN & TN
P-0096 \NQ (Y\(O“ o) 3223
NN
H
— K )
f ey
P-0097 HZNJ©\§O ~A N 0 407.1
(o} N u
H
Y N\/\
P-0098 HNT~O ~ Y e 283.5
NN
H
H3N N
P-0099 \LN/\ ~A \——\N'w 338.3
Lo NN \o
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c d MS(ESI)
ompoun Amine Compound M+H'T
number

observed

= H
N
\-N )’@
P-0125 *@ l\ | 329.1
NR

NH,
HyN g
P-0126 (El N 4003
) » NY '
o NN So
F 0
P-0127 H;NH@ ~L N T 347.1
N’ N
HaN : v
P-0128 ‘\‘Q ™ \’\OF 347.1
F NN .

H Vi
N N
R
(TQ’CR/ N 319.1
N

s 3331

P-0131 HaN

N
HzN
P-0130 : /\Eh?
\
/\Q__

Example 16: Synthesis of 3-chloro—N-[5-(lH-pyrrolo[2,3-b]pyridln-3-ylmethyl)-pyﬁdin-2-
yl|-benzamide P-0111

{0179] 3-Chloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide P-0111

was synthesized in 1 step as shown in Scheme 170.

Scheme 170
Y
NN N
5\ HoN Step 1 /I N o Cl
| + -
NN 6a d NN P-0111
Vj\ 544

Step 1 - Preparation of 3-chloro-N-{5-(1 H-pyrrolo[2,3-bjpyridin-3-ylmethyl)-pyridin-2-ylj-
benzamide (P-0111):
88
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(0180] 3-(6-Bromo-pyridin-3-ylmethyl)-1-triisopropylsitanyl-1H-pyrrolo[2,3-b]pyridine (6a, 10
mg, 0.023 mmol) was combined with 3-chloro-benzamide (544, 15 mg, 0.096 mmol) in dioxane
(0.4 mL). Tris(dibenzylideneacetone)-dipalladium(0) (3 mg), 4,5-bis(diphenylphosphino)-9,9-
dimethylxanthene (Xantphos, 3 mg), and sodium rers-butoxide (15 mg) were added. Cesium
carbonate (20 mg) was added and the mixture was heated at 100 °C overnight. Acetic acid (0.
mL) was added and the solvents removed under reduced pressure. The remaining residue was
dissolved in DMSO (0.2 mL) and purified by reverse phase HPLC on a YMC-Pack ODS-A C-18
column (50mm x 10mm [D), eluting with water with 0.1 % trifluorcacetic acid and 5-40%
acetonitrile with 0.1% trifluoroacetic acid over 13 minutes at a flow rate of 6 mL/minute to

provide the desired compound P-0111. MS (ESI) [M+H']" = 363.1.

{0181] Additiona) compounds were prepared following the protocol of Scheme 170, replacing
3-chloro-benzamide 544 with an appropriatc amide. The following compounds were made
following this procedure:
3,4-Dichloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl]-benzamide (P-0100),
2-Chloro-4-fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-
0101), o
2,5-Dimethyl-2H-pyrazole-3-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-
pyridin-2-yl]-amide (P-0102),
Thiophene-2-carboxylic acid [S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amide
(P-0103),
2-Methoxy-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-isonicotinamide (P-
0104),
N-[5-(1 H-Pyrrolo[2,3-b]pyridin-3-ylmelhyl)-pyridin-2-yl]-isonicotinamicie (P-0108),
Pyrazine-2-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yij-amide (P-
0106),
Pyridine-2-carboxylic acid [S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl]-amide (P-
0107),
6-Methyl-N-[S-(1H-pyrrolo2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]J-nicotinamide (P-0108),
4-Fluoro-3-methyl-N-[S-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-
0109),
5-Methyl-pyrazine-2-carboxylic acid [5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmclhyl)-pyridin-z-yl]-
amide (P-0110),
4-Fluoro-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-trifluoromethyl-
benzamide (P-0112),
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N-[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-trifluoromethoxy-benzamide (P-

0113),

N-[S-(1H-Pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-3-trifluoromethyl-benzamide (P-

0114),

3-Chloro-4-fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl]-benzamide (P-

0115),

3,4-Diflucro-N-[5-(1H-pyrrolo]2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0116),
2-Chloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0117),
5-Fluoro-2-methyl-N-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ytmethyl)-pyridin-2-yl]-benzamide (P-

0118),

2-Fluoro-N-[5-(1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0119),
3-Methoxy-N -[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0120),
3-Fluoro-N-[5-(1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0121),
3-Methyl-N-{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide (P-0122), and
2-Chloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-isonicotinamide (P-0123).

[0182] The following table indicates the amide (Column 2) used in Scheme 170 to provide the

compounds (Column 3). Column 1 provides the compound number and Column 4 the observed

mass.
MS(ESI)
Compound Amide Compound [M+H'T"
number
observed
0 NI
P-0100 C':@*Nm S e 3971
cl NN
0 HC'OF
#
P0101 /©:KNHZ ~A N 381.1
F ¢] NTH
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P-0102 N NH B oV 7
NN
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o !
D.0103 @/‘LNHZ N g/Q\J 335.1
\ S N? u
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Example 17: Synthesis of 3,5-dimethyl-4-(1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyrazole-1-
carboxylic acid 4-methoxy-benzylamide P-0135

[0183] 3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-

methoxy-benzylamide P-0135 was synthesized in 1 step as shown in Scheme 171.

Scheme 171
O
=N NCO =N H\/@
o NH N N\“/N
/l N Step1 &~ A o)
\N N + R N |
o NN P-0135
514 O \]< O 548

Step | — Preparation of 3,5-dimethyl-4-(1 H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyrazole-1-
carboxylic acid 4-methoxy-benzylamide (P-0135):

[0184] 3-(3,5-dimethyl- 1 H-pyrazol-4-ylmethyl)-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-
butyl ester (514, 10 mg, 0;03 mmol) was dissolved in dichloromethane (0.5 mL). 1,8-
Diazabicylo[5.4.0Junde-7-ene (6 mg, 0.04 mmol) was added. 1-Isocyanatomethyl-4-methoxy-
benzene (545, 6.5 mg, 0.04 mmol) was added. The reaction was allowed to proceed at room
temperature for 30 minutes. Acetic acid (0.2 mL) was added to the reaciton. The solvents were
removed under reduced pressure. The residue was dissolved in dimethyl sulfoxide (0.2 mL) and
purified by reverse phase HPLC on a Phenomenex column (50mm x 10mm 1D}, eluting with water
with 0.1 % trifluoroacetic acid and 20-100% acetonitrile with 0.1% trifluoroacetic acid over 16
minutes at a flow rate of 6 mL/minute to provide the desired compound P-0135. MS (ESI)
[M+H"]"=1390.3.

{0185] Additional compounds were prepared following the protocol of Scheme 171, replacing
1-isocyanatomethyl-4-methoxy-benzene 5§45 with an appropriate isocyanate or bromide. The
following compounds were made following this procedure:
3-(1-Benzyl-3,5-dimethyl-1 H-pyrazol-4-ylmethyl)- 1 H-pyrrolo(2,3-b]pyridine (P-0133),
2-[3,5-Dimethy!-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazol- 1 -yl]-1-phenyl-ethanone
(P-0134), _
3,5-Dimethy!-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid 2-chloro-

benzylamide (P-0136),
. N
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3,5-Dimethyl-4-(1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-fluoro-
benzylamide (P-0137),
3-[3,5-Dimethyl-1-(5-trifluoromethyl-furan-2-ylmethyl)-1H-pyrazol-4-ylmethyl]-1H-
pyrrolo[2,3-b]pyridine (P-0138),

3-{3,5-Dimethyl-1-(5-methyl-isoxazol-3-ylmethyl)-1 H-pyrazol-4-ylmethyl]-1H-pyrrolo(2,3-
blpyridine (P-0139),

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-chloro-
benzylamide (P-0140), _

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid [2-(4-
ethoxy-phenyl)-ethyl])-amide (P-0141),

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 3-methoxy-
benzylamide (P-0142),
3-{3,5-Dimethyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1 H-pyrazol-4-
ylmethyl}-1H-pyrrolo[2,3-b]pyridine (P-0143),
3-[3,5-Dimethyl-1-(4-methyl-2-phenyl-thiazol-5-ylmethyl)-| H-pyrazol-4-ylmethyi]-1H-
pyrrolo(2,3-b]pyridine (P-0144),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-methoxy-
benzylamide (P-0145),
3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid [2-(2,4-
dichloro-phenyl)-ethyl]-amide (P-0146),
3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid [2-(4-
fluoro-phenyl)-ethyl]-amide (P-0147),

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid (2-(2-
fluoro-phenyl)-ethylj-amide (P-0148),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid ((S)-1-
phenyl-ethyl)-amide (P-0149),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid 3-fluoro-
benzylamide (P-0150),
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-fluoro-
benzylamide (P-0151),
3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-methyl-
benzylamide (P-0152), and
3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-methyl-
benzylamide (P-0153).
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|0186) The following table indicates the isocyanate or bromide (Column 2) used in Scheme 171

to provide the compounds (Column 3). Column | provides the compound number and Column 4

the observed mass.
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-Example 18: Synthesis of 5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo{2,3-b]pyridine 547.

[0187] 5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine 547 was synthesized in 1 step
from 5-bromo-1H-pyrrolo[2,3-b]pyridine 44 as shown in Scheme 172.

Scheme 172
O‘BIO \N
Br Z N N \
| N Z
~ + Step 1 l N
NN n == . -
H NN N
44 546 547

Step 1 - Preparation of S-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine (547):

[0188] To S-bromo-7-azaindole (44, 1.04 g, 5.28 mmol) in 1.00 M potassium carbonate in water
(15.8 mL) and tetrahydrofuran (50.0 mL) were added 1-methyl-4-(4,4,5,5-tetramethyl-
(1,3,2]dioxaborolan-2-yl)-1 H-pyrazole (546, 1.65 g, 7.92 mmol),
Tetrakis(triphenylphosphine)palladium(0) (0.305 mg, 0.26 mmol) and tetra-n-butylammonium
iodide (0.20 g, 0.53 mmol). The reaction mixture was stirred at 70 °C overnight. The reaction
mixture was poured into water and the organic layer was washed with brine, dried over sodium
sulfate, and concentrated. The residue was purified with silica gel column chromatography eluting
with 25% ethyl acetate in hexane to provide a light yellow solid (547, 670 mg, 64.0%).
MS(ESD[M+H']" = 199.4.

Example 19: Synthesis of [2-(4-fluoro-benzylamino)-thiazol-5-yl}-(1H-pyrrolo[2,3-b]pyridin-
3-yl )-methanone P-0177.

(0189] [2-(4-Fluoro-benzylamino)-thiazol-5 -yl]-(1H-pyrrolo[2,3-b]pyridin-3-yl )-methanone P-
0177 was synthesized in 2 steps as shown in Scheme 173.

Scheme 173
Bog, Bog H
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Step | — Preparation of{4-fluoro-benzy!)-[5-(1 H-pyrrolo[2, 3-b]pyridine-3-carbonyi)-thiazol-2-
yl]-carbamic acid tert-butyl ester (549):

10190} A mixture of {4-chloro-5-{hydroxy-(l-triisopropylsilanyl-1H-pyrrolo[2,3-bjpyridin-3-
yl)-methyl}-thiazol-2-yl}-pyridin-4-ylmethyl-carbamic acid tert-butyl ester (548, 0.397 g, 0.57
mmol, prepared according to the protocol of Scheme 159, Example 5, replacing 4-
(aminomethyl)pyridine 516 with 4-fluoro-benzylamine in step 1, isolated after step 3),
triethylsilane (1.0 mL, 6.3 mmol), and trifluoroacetic acid (0.5 mL, 6 mmol) in acetonitrile (10
mL) was stirred at 40 °C for 2 hours. The reaction mixture was poured into ice water, extracted
with ethyl acetate, washed with sodium bicarbonate and brine, and dried over sodium sulfate.
After removal of solvent, the residue was purified by silica gel column chromatography eluting
with methanol in dichloromethane to provide the desired compound as a yellow solid (549, 0.11 g,

9%). MS (ESI) [M-H']"=451.10.

Step 2 - Preparation of [2-(4-fluoro-benzylamino)-thiazol-5-yl]-(1 H-pyrrolo[2,3-bjpyridin-3-yl )-
methanone (P-0177):

[0191)  To a solution of (4-fluoro-benzyl)-[5-(1H-pyrrolo[2, 3-blpyridine-3-carbonyl)-thiazol-2-
yl)-carbamic acid tert-buty! ester (549, 0.11g, 0.2 mmol) in dichloromethane (2 mL) was added
hydrogen chloride (4 M in 1,4-dioxane, 2 mL). The reaction mixture was stirred at room
temperature overmnight. The reaction mixture was poured into cold sodium bicarbonate solution,
extracted with cthyl acctate, washed with brine and dried over magnesium sulfate. Afier removal
of solvents, the residue was washed with ethyl acetate to provide the desired compound as a

yellow solid (P-0177, 9 mg, 10%). MS (ESI) [M+H']"=353.12.

Example 20: Syathesis of {2-[(4-chloro-benzyl)-methyl-amino]-thiazol-5-yl}-(1H-pyrrolo[2,3-
b)pyridin-3-yl)-methanone P-0178.

{0192] {2-((4-Chloro-benzyl)-methyl-amino)-thiazol-5-yl} -(1 H-pyrrolo[2,3-b]pyridin-3-yl)-

methanone P-0178 was synthesized in 3 steps as shown in Scheme 174,
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Scheme 174
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Step 1 — Preparation of 4-chloro-2-{(4-chloro-benzyl)-methy l-amino]-thiazole-5-carbaldehyde
(551):

[0193] To a solution of (4-chloro-benzyl)-methyl-amine (550, 2 g, 0.01 mol) and
N,N-diisopropylethylamine (4 mL, 0.03 mol) in tetrahydrofuran (50 mL) was addcd 2,4-dichloro-
thiazole-5-carbaldehyde (93, 3 g, 0.01 mmmol) in tetrahydrofuran (20 mL) at room temperature.
The reaction mixture was stirred at room temperature overnight. The reaction mixture was poured
into ice water, extracted with ethyl acetate, washed with brine, and dried over sodium sulfate.
After removal of solvent, the residue was collected by filtration and washed with hexanes to

provide the desired compound as a light-yellow solid (551, 3.6 g, 90%).

Step 2~ Preparation of {4-chloro-2-{(4-chloro-benzyl)-methyl-amino] -thiazol-5-yl}-
(1-triisopropylsilanyl-1H-pyrrolof2,3-b]pyridin-3-yl)-methanol (552):

(0194] To a solution of 3-iodo-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (96, 0.82 g, 2.0
mmol) in tetrahydrofuran (5 mL) at -20 °C, isopropylmagnesium chloride (2 M in tetrahydrofuran,
1.1 mL, 2.2 mmol) was added dropwise. The reaction mixture was allowed to warm 10 0 °C in 10
minutes. The reaction mixture was then cooled 10 -40 °C. To the reaction mixturc was added a
solution of 4-chloro-2-[(4-chloro-benzyl)-methyl-amino]-thiazole-5-carbaldehyde (551, 0.41 g, 1.4
‘mmol) in tetrahydrofuran (10 mL). The reaction mixture was allowed to warm to -10 °C in 30
minutes. The reaction mixture was poured into ice water, cxtracted with ethyl acetate, washed
with brine, and dried over sodium sulfate. After removal of solvent, the residue was purified by
silica gel column chromatography eluting with ethyl acetate in hexanes to provide the desired
compound as a yellow solid (552, 0.5 g, 60%). MS (ESI) [M+H"]"= 575.29.

Step 3 ~ Preparation of {2-{(4-chloro-benzyl)-methyl-amino]-thiazol-5-yl}-(1 H-pyrrolof2,3-

bjpyridin-3-yl)-methanone (P-0178):
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[0195] A mixture of {4-chloro-2-[(4-chloro-benzyl)-methyl-amino]-thiazol-5-yl}-(1-
triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-methanol (552, 1 g, 2 mmol), triethylsilane (2
ml., 12 mmol), and trifluoroacetic acid {1 mL, 13 mmol) in acctonitrile (10 mL) was stirred at 40
°C for 2 hours. The reaction mixture was poured into ice water, extracted with ethyl acetate,
washed with sodium bicarbonate and brine, and dried over sodium sulfate. After removal of
solvent, the residue was purified by silica gel column chromatography eluting with methanol in
dichloromethane to provide the desired compound as a yellow solid (P-0178, 0.17 g, 30%). MS
(ESI) (M+H'T" = 383.09.

Example 21: Synthesis of aldehyde intermediates.

10196] (3-Chloro-pyridin-4-ylmethyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester 558

was synthesized in 4 steps from 6-amino-nicotinic acid methyl ester 553 as shown in Scheme 175.

Scheme 175
(o]
(o] Cl ~
(o} = Ci
~0 A o7 XY Step1 )K(j\ Step 2

(L V= oy —

N "NH, H ZN

553 554 555

‘d

HO NS cl Y { O/h\ L
/\(:\\ st 3 ~ S!ep 4 ~ X
|\, Step NZ N N = NN
N™ "N _ H | Boc |l
ss6 (N 557 N 558 N

Step 1 — Synthesis of 6-[(3-chloro-pyridin-4-ylmethyl)-amino]-nicotinic acid methyl ester (555):
[0197] To 6-amino-nicotinic acid methyl ester (553, 2.15 g, 0.014 mol) in acetonitrile (60.0 mL)
were added 3-chloro-pyridine-4-carbaldehyde (554, 2.00 g, 0.014 mol), triethylsilane (11.00 mL,
0.069 mol) and trifluoroacetic acid (5.00 mL, 0.065 mol). The reaction was stirred at 80 °C
ovemight. The reaction was concentrated, poured into aqueous potassium carbonate, and extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated and purified by silica gel column chromatography eluting with 20% to

100% ethyl acetate in hexane to give the desired compound (555, 1.5 g, 38.2%). MS (ESI)
(M+H]' =278.9.

Step 2 — Synthesis of 6-[(3-Chloro-pyridin-4-ylmethyl)-amino]-pyridin-3-yl-methanol (556).
[0198]) To 6-((3-chloro-pyridin-4-ylmethyl)-amino]-nicotinic acid methyl ester (555, 1.00 g, 3.60
mmol) in tetrahydrofuran (120 mL) was added a solution of lithium telrahydroaluminate (1.00 M

in tetrahydrofuran, 5.00 mL) under an atmosphere of nitrogen at room temperature. The reaction

100

JCcF



WO 2008/064255 PCT/US2007/085289

was stirred at room temperature overnight, followed with addition of sodium sulfate decahydrate.
After 1 hour, the reaction mixture was filtered, concentrated, and purified with silica gel column
chromatography eluting with 2% to 20% methano! in dichloromethane to give the desired

compound as a white solid (556, 0.5 g, 56%). MS (ESI) [M+H"]"=250.1.

Step 3 - Synthesis of 6-{(3-chloro-pyridin-4-ylmethyl)-amino]-pyridine-3-carbaldehyde (557).
[0199] To 6-[(3-chloro-pyridin-4-ylmethyl)-amino]-pyridin-3-yl-methanol (556, 0.50 g, 2.00
mmol) in tetrahydrofuran (20.0 mL) was added Dess-Martin periodinane (1.02 g, 2.40 mmol). The
reaction was stirred at room temperature for 10 minutes, then poured into aqueous potassium
carbonate, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated to give crude compound (557, 0.45 g, 91%) that

was used in the next step without further purification.

Step 4 — Synthesis of (3-chloro-pyridin-4-ylmethyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-
butyl ester (558):

[0200] To 6-[(3-chloro-pyridin-4-ylmethyl)-amino]-pyridine-3-carbaldehyde (557, 0.45 g, 1.80
mmol) in dichloromethane (20.0 mL) were added di-ten—_butyldicarbonate (0.65 g, 3.00mmol),
4-dimethylaminopyridine (0.012 g, 0.010 mmol) and triethylaminc (0.28 mL, 2.00 mmol). The
reaction was stirred at room temperature overnight, then concentrated and purified with silica gel
column chromatography eluting with 20% to 100% ethyl acetate in‘hexane to give the desired

compound (558, 250 mg, 40.0%).

[0201] (2-Difluoromethoxy-benzyl)-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester 559
F

Zz R - )\
O)\O
XK

was prepared following the protocol of Scheme 175, substituting 3-chloro-pyridine-4-carbaldehyde
554 with 2-difluoromethoxy-benzaldehyde in Step 1.

10202] {2,6-Difluoro-3-(propane-1-sulfonylamino)-benzyl]-(5-formyl-pyridin-2-yl)-carbamic
acid tert-buty! ester 560

NN 0 :
041\ F HN-§—/—
o
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was prepared following the protocol of Scheme 175, substituting 3-chloro-pyridine-4-carbaldehyde
554 with propane-1-sulfonic acid (2,4-difluoro-3-formyl-phenyl)-amide in Step 1. MS (ESD)
[M+H']" = 470.3.

10203] (6-Fluoro-5-formyl-pyridin-2-yl)-(6-trifluoromethyl-pyridin-3-ylmethyl)-carbamic acid
tert-butyl ester 565 was synthesized in 4 steps from 2,6-Difluoro-nicotinic acid methyl ester 60 as
shown in Scheme 176.

Scheme 176
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Step 1 — Synthesis of 2-fluoro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino] -nicotinic acid
methyl ester (562):

[0204] To 2,6-difluoro-nicotinic acid methyl ester (60, 1.82 g, 0.0105 mol) in N,N-
dimethylformamide (20.0 mL), under an atmosphere of nitrogen at -40 °C, C-(6-trifluoromethyl-
pyridin-3-yl)-methylamine (561, 1.00 g, 5.68 mmol) was added. The reaction was stirred at -40 °C,
then allowed to warm to room temperature for 2 hours. The reaction was poured into water and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica ge! column chromatography eluting
with 35% to 100% ethyl acetate in hexane to give a white solid (562, 1.40 g, 74.9). MS (ESI)
[M+H*]" = 330.1.

Step 2 - Synthesis of 2-fluoro-6-{(6-trifluoromethyl-pyridin-3-ylmethyl)-amino] -pyridin-3-yl-
methanol (563):
10205) To 2-fluoro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino]-nicotinic acid methy! cster
(562, 1.40 g, 4.25 mmol) in tetrahydrofuran (100.0 mL) under an atmosphere of nitrogen at room
temperature, a solution of lithium tetrahydroaluminate (1.00 M in tetrahydrofuran, 10.0 mL) was
added slowly. The reaction was stirred at room temperature overnight, followed by addition of an
éppropriate amount of sodium sulfate decahydrate. After 1 hour, the reaction mixture was filtered
and concentrated to give crude compound (563, 1.2 g, 93.7%) that was used in the next step
without further purification.
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Step 3 — Synthesis of 2-fluoro-G-{(6-trifluoromethyl-pyridin-3-ylmethyl)-amino]-pyridine-3-
carbaldehyde (564):

(0206) To 2-fluoro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino)-pyridin-3-yl-methanol
(563, 1.20 g, 3.98 mmol) in dichloromethane (40.0 mL) was added Dess-Martin periodinane (1.86
g, 4.38 mmol). The reaction was stirred at room temperature for 10 minutes, then poured into
aqueous sodium thiosulfate and potassium carbonate, and extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and
purified by silica gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to
give the desired compound (564, 0.28 g, 23.5%).

Step 4 - Synthesis of (6-fluoro-5-formyl-pyridin-2-yl)-(6-trifluoromethyl-pyridin-3-ylmethyl)-
carbamic acid tert-butyl ester (565):

{0207] To 2-fluoro-6-[(6-triflucromethyl-pyridin-3-ylmethyl)-amino}-pyridine-3-carbaldehyde
(564, 0.28 g, 0.94 mmol) in tetrahydrofuran (10.0 mL) were added di-tert-butyldicarbonate (0.245
g, 1.12 mmol) and 4-dimcthylaminopyridine (0.050 g, 0.41 mmol). The reaction was stirred at
room temperature overnight, then concentrated and purified with silica gel column
chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired compound

(565,0.22 g, 59%).

[0208] (6-Chloro-5-formyl-pyridin-2-yl)-(6-trifluoromethyl-pyridin-3-ylmethyl)-carbamic acid
tert-butyl ester 570 was synthesized in 4 steps from 6-chloro-pyridin-2-ylamine 537 as shown in

Scheme 177.
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Step I - Synthesis of (6-chloro-pyridin-2-yl)-(6-trifluoromethyl-pyridin-3-ylmethyl)-amine (567):
[0209] To 6-chloro-pyridin-2-ylamine (537, 0.760 g, 5.91 mmol) in acetonitrilc (30.0 mL),
6-trifluoromethyl-pyridine-3-carbaldehyde (566, 1.06 g, 6.05 mmal), trifluoroacetic acid (3.00 mL,
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0.0389 mol) and triethylsilane (6.00 mL, 0.0376 mol) were added. The reaction was heated to

reflux for 4 hours. The reaction was concentrated, poured into. aqueous potassium carbonate, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered
and concentrated and purified with silica gel column chromatography eluting with 20% to 100%

ethyl acetate in hexane to give a white solid (567, 1.60 g, 94.1%).

Step 2 — Synthesis of (5-bromo-6-chloro-pyridin-2-yi)-(6-trifluoromethyl-pyridin-3-ylmethyl)-
amine (568):

[0210] To (6-chloro-pyridin-2-yl)-(6-triflucromethy!-pyridin-3-ylmethyl)-amine (567, 4.50 g,
0.0156 mol) in acetonitrile (120.0 mL) under an atmosphere of nitrogen, N-bromosuccinimide
(3.03 g, 0.0170 mol) in acetonitrile (50 mL) was added slowly. The reaction was stirred at room
temperature overnight, then poured into water, and extracted with ethy! acetate. The organic layer
was dried over sodium sulfate, concentrated and purified with silica gel column chromatography

eluting with 25% to 100% ethy! acetate in hexane to give a white solid (568, 6.20 g, 80.2%).

Step 3 — Synthesis of 2-chloro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino] -pyridine-3-
carbaldehyde (569):

[0211] To (5-brom0-6-chloro-pyridin-2-yl)—(6-triﬂuoromethyl-pyridin~3-ylmethyl)-aminc (568,
4.60 g, 0.0125 mo)) in tetrahydrofuran (60.0 mL) under an atmosphere of nitrogen at -78 °C,
isopropylmagnesium chloride (2.00 M in tetrahydrofuran, 6.44 mL) was added over 10 minutes.
The reaction was stirred at -78 °C for 20 minutes, and then allowed to warm to room temperature
for 10 minutes. The reaction was cooled to -78 °C, followed by adding tert-butyllithium (1.70 M in
hexane, 15.3 mL) over 10 minutes. After 40 minutes, N,N-dimethylformamide (1.23 mL, 0.0158
mol) was added and the reaction was stirred at -78 °C for 40 minutes, then allowed to warm to
room temperature for 30 minutes. The reaction mixture was ﬁoured into water and extracted with
ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate, concentrated
and purified by silica gel column chromatography eluting with 35% to 100% ethyl acetate in

hexane to give a light yellow solid (569, 2.84 g, 71.7%).

Step 4 — Synthesis of (6-chloro-S-formyl-pyridin-2-yl)-(6-trifluoromethyl-pyridin-3-yimethyl)-
carbamic acid tert-butyl ester (570)

[0212) To a solution of 2-chloro-6-[(6-triflucromethyl-pyridin-3-ylmethyl})-amino)-pyridine-3-
carbaldehyde (569, 0.545 g, 1.73 mmol) in tetrahydrofuran (10 mL), .N,N-diisopropylcthy]amine
{0.60 mL, 3.40 mmol), 4-dimethylaminopyridine (20 mg, 0.10 mmol), and a solution of di-tert-
butyldicarbonate (0.41 g, 0.0019 mol) were added. The reaction mixture was stirred at room
temperaturc overnight, then concentrated, poured into water, and extracted with cthyl acetate. The

organic layer was washed with brine, dried over sodium sulfate, concentrated and purified by silica
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gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired \

compound (570, 0.60 g, 83.6%).

[0213] (5-Bromo-6-fluoro-pyridin-2-yl)-(2-chloro-benzyl)-amine 571
—~ H
p N
Br—\ N
Ci
was prepared following the protocol of Steps 1 and 2 of Scheme 177, substituting 6-chloro-
pyridin-2-ylamine 537 and 6-trifluoromethyl-pyridine-3-carbaldehyde 566 with 6-fluoro-pyridin-

2-ylamine and 2-chloro-benzaldehyde, respectively in Step 1.

[0214] (6-Fluoro-5-formyl-pyridin-2-yl)-(6-methoxy-pyridin-3-ylmethyl)-carbamic acid tert-

%o o
O\\/Q—N\@’ \
F
was prepared following the protocol of Scheme 177, substituting 6-chloro-pyridin-2-ylamine 537

butyl ester 572

and 6-trifluoromethyl-pyridine-3-carbaldehyde 566 with 6-fluoro-pyridin-2-ylamine and 6-
methoxy-pyridine-3-carbaldehyde, respectively in Step 1.

10215]  (5-bromo-6-fluoro-pyridin-2-yl)-(5-fluoro-pyridin-3-ylmethyl)-carbamic acid tert-butyl
ester 631

Br‘@ M ril
F
was prepared following the protocol of Scheme 177, substituting 6-chloro-pyridin-2-ylamine 537
and 6-triflucromethyl-pyridine-3-carbaldehyde 566 with 6-fluoro-pyridin-2-ylamine and 5-fluoro-
pyridinc~3-carbaldchydc, respectively in Step 1, without Step 3 (i.e. the product of Step 2 is

reacted according to Step 4).

[0216] (5-Bromo-6-fluoro-pyridin-2-yl)-(4-chloro-benzyl)-carbamic acid tert-butyl ester 637

-

O
¥0
=N\ N Cl
Br \h’] ‘/O/
F
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was prepared following the protocol of Scheme 177, substituting 6-chloro-pyridin-2-ylamine 537
and 6-trifluoromethyl-pyridine-3-carbaldehyde 566 with 6-fluoro-pyridin-2-ylamine and 5-chloro-
benzaldehyde, respectively in Step 1, without Step 3 (i.e. the product of Step 2 is reacted
according to Step 4).

Example 22: Synthesis of propane-1-sulfonic acid (2,4-difluoro-3-[5-(1H-pyrrole{2,3-
b]pyridin-3-ylmethyl)-pyridin-z-ylnmino]-methyl-pbeuyl)-amide P-0258

[0217] Propane-1-sulfonic acid (2,4-difluoro-3-[5-(1 H-pyrrolo{2,3-b]pyridin-3-yimethyl)-
pyridin-2-ylamino]-methyl-phenyl)-amide P-0258 was synthesized in 2 steps from 3-lodo-1-
triisopropylsilanyl-1H-pyrrolo(2,3-b]pyridine 96 as shown in Scheme 178.

Scheme 178
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Step 1 - Synthesis of (2, 6-difluoro-3-(propane-1 -sulfonylamino)-benzyl]-5-{hydroxy-(1-
triisopropylsilanyl- ] H-pyrrolof2,3-b]pyr idin-3 -Yl)-methyl)-pyridin-2-yl-carbamic acid tert-butyl
ester (574):

[0218] To a solution of 3-Iodo-1-triisopropy!silanyl-1H-pyrrolo[2,3-b]pyridine (96, 0.644 g, 1.61
mmol) in tetrahydrofuran (10.0 mL) at -40 °C under nitrogen, isopropylmagnesium chloride (2.0
M in tetrahydrofuran, 0.80 mL) was added slowly. The reaction was allowed to warm 1o 15 °C
over 100 minutes, then cooled to -40 °C, followed by adding [2,6-difluoro-3-(propane-1-
sulfonylamino)-benzyl]-(5-formyl-pyridin-2-yl)-carbamic acid tert-butyl ester (560, 0.100 g, 0.21
mmol, prepared as described in Example 21, Scheme 175) in tetrahydrofuran (2.0 mL). The
reaction was allowed to warm to 5 °C over 2 hours, then poured into aqueous ammonium chloride,
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 20% to 100% ethyl acetate in hexane to give a yellow solid (574, 75 mg, 47%). MS (ESI)
[M+H]" = 744.7.
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Step 2 - Synthesis of Propane-!-sulfonic acid (2,4-difluoro-3-[5-(1H-pyrrolof 2,3-b] pyridin-3-
ylmethyl)-pyridin-2-ylamino]-methyl-phenyl)-amide (P-0258);

[0219]) To [2,6—diﬂuoro-3-(propane-1-sulfonylamino)—benzyl]-S-[hydroxy—( | -triisopropylsilanyl-
1H-pyrrolo(2,3-b]pyr idin-3-yl)-methyl]-pyridin-2-yl-carbamic acid tert-butyl ester (574, 75.0 mg,
0.10 mmol) in acetonitrile (10.0 mL) were added triethylsilane (0.40 mL, 2.5 mmol) and
trifluoroacetic acid (0.20 mL, 2.6 mmol). The reaction was stirred at 80 °C for 4 hours. The

reaction was poured into aqueous potassium carbonate, and extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated
and purified by silica gel column chromatography eluting with 2% to 15% methanol in
dichloromethane to give an off-whitc solid (P-0258, 29.3 mg, 61.6%). MS (ESI) [M+H']" =472.4,

[0220]  Propane-1-sulfonic acid (3-{[5-(5-chloro—lH-pyrrolo[Z,3-b]pyridin-3-ylmethyl)—pyridin-
2-ylamino]-methyl}-2,4-difluoro-phenyl)-amide (P-0259), [6-Flucro-5-(1H-pyrrolo[2,3-b]pyridin-
3-ylmethyl)-pyridin-2-yl]-(6-methoxy-pyridin-3-ylmethyl)-amine (P-0378), and

[5-(5-Chloro- 1H-pyrrolo[Z,J-b]pyridin-3-ylmclhyl)-6-ﬂuoro-pyridin—2-yl]-(6-methoxy-pyridin-3-

ylmethyl)-amine (P-0379),

F
H
29, e e
o N g HN'g N N o N N
| 6_\_ p F ¥
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L Nk ,and N &

N ,'j ,
respectively, were prepared following the protocol of Scheme 178. P-0259 was prepared by
replacing 3-iodo-1 -triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine 96 with S-chloro-3-iodo-1-
triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine in Step ! (MS [M+H']" = 506.1). P-0378 was
prepared by replacing (2,6-diﬂuoro-3-(propane-]-sulfonylamino)-benzyl]~($-formyl-pyridin-2-y1)-
carbamic acid tert-butyl ester 560 with (6-Fluoro-5-formyl-pyridin-2-yl)-(6-methoxy-pyridin-3-
ylmethyl)-carbamic acid tert-buty ester 572 (prepared as described in Example 21, Scheme 177)
in Step | (MS [M+H"]" = 364.1). P-0379 was prepared by replacing both azaindole 96 with 5-
chloro-3-iodo-1-triisopropylsilanyl- H-pymolo[2,3-b]pyridine and aldehyde 560 with aldehyde
572 in Step 1 (MS [M+H"]" = 400.0).

Example 23: Synthesis of [6-ﬂuoro-5-(5-methoxy-1H-pyrrolo[2,3-b]pyn’din-3-ylmethyl)-
pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-ylmethyl)-amine P-0187

{0221} (6-Flu0ro~5-(5-melhoxy-lH-pyrrolo[Z,B-b]pyridin-J-y]mclhy])-pyridin-2-yl]-(6-
trifluoromethyl-pyridin-3-ylmethyl)-amine P-0187 was synthcsized in 3 steps from
l-benzenesulfonyl-J-iodo-S-methoxy-]H-pyrrolo[2,3-b]pyridine 575 ds shown in Scheme 179.
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Scheme 179
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Step 1 - Synthesis of 5-{(1 -benzenesulfonyl-j—melhoxy—IH-pyrrolo[Z,3-b]pyridin-3-yl)-hydroxy-
methyl] -6-fluoro-pyridin-2-yl-(6-trifluoromethyl-pyridin- 3-ylmethyl )-carbamic acid tert-butyl
ester (576):

[0222] To ]-benzcncsulfony1-3-iodo-S-methoxy-1H-pyrrolo[Z,J-b]pyridinc (575,0.326 g,
0.000788 mol) in tetrahydrofuran (3.00 mL) at -45 °C under nitrogen, isopropylmagnesium
chloride (2.0 M in tetrahydrofuran, 0.380 mL) was added slowly. The reaction was allowed to
warm to -25 °C in 30 minutes, and then cooled to -45 °C followed by adding (6-fluoro-5-formyl- -
pyridin-Z-yI)-(é-triﬂuoromethyl-pyridin-?a-ylmethyl)—carbamic acid tert-butyl ester (565, 80.0 mg,
0.20 mmol, prepared as described in Example 21, Scheme 176) in tetrahydrofuran (1.0 mL). The
reaction was allowed to warm to room temperature over 2 hours. The reaction was poured into
aqueous ammonium chloride, and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 20% to 100% ethyl acetate in hexane 10 give the desired

compound (576, 0.080 g, 60%). MS (ESI) [M+H']" = 688.1.

Step 2 — Synthesis of [5-(1 -Benzenesulfonyl-5-methoxy- | H-pyrrolo[Z;3-b]pyridin-3-y1methyl)~6-
Sluoro-pyridin-2-yl] -(6-trifluoromethyl-pyridin-3-ylmethyl)-amine (577):

[6223] To 5-[(1 -benzenesulfonyl-S-melhoxy-1H-pyrrolo[Z,3-b]pyridin-3-yl)-hydroxy-methyl]—6-
ﬂuoro-pyridin-z-yl-(6-trifluoromethykpyridin-}-ylmethyl )-carbamic acid tert-buty! ester (576,
0.100 g, 0.15 mmol) in acetonitrile (12.6 mL) were added triethylsilane (0.34 mL, 2.10 mmol) and
trifluoroacetic acid (0.17 mL, 2.20 mmol). The reaction was heated to 80 °C for 2 hours. The
reaction was poured into aqueous potassium carbonate, and extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated

1o give the crude compound (577, 90 mg, 100%) that was used in the next step without further

purification.
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Step 3 ~ Synthesis of [6-Fluoro-5-(5-methoxy-1H-pyrrolo[2, 3-blpyridin-3-ylmethyl)-pyridin-2-yl]-
(6-trifluoromethyl-pyridin-3-ylmethyl)-amine (P-0187):

[0224] To [5-(1-benzenesulfonyl-5-methoxy-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-
pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-ylmethyl)-amine (577, 0.08 g, 0.13 mmol) in
tetrahydrofuran (10.0 mL) was added tetrabutylammonium fluoride, trihydrate (0.110¢,0.35
mmol). The reaction was stirred at room temperature overnight, then poured into water, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 20% to 100% ethyl acetate in hexane to give an off-white solid (P-0187, 8.} mg, 10%). MS
(ESD [M+H']" = 431.9.

[0225]  [6-Fluoro-5-(S-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-
trifluoromethyl-pyridin-3-ylmethyl)-amine P-0186 and [6-Fluoro-5-(1H-pyrrolo[2,3-b)pyridin-3-
ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-ylmethyl)-amine P-0188,

H
N e N rers
U
N-N NN NN N
F F

and respectively,

Chos .
®» [
N

N

IZ
Iz

were prepared following the protocol of Scheme 179, substituting 1-benzenesulfonyl-3-iodo-5-
methoxy-1H-pyrrolo[2,3-blpyridine §75 with 1-benzenesulfony!-3-icdo-5-chloro- 1H-pyrrolo[2,3-
b)pyridine or 1-Benzenesulfonyl-3-iodo-1H-pyrrolo[2,3-b]pyridine, respectively, in Step 1. MS
(ESI) [M+H"}" = 435.7 and 401.6, respeclively.

Example 24: Synthesis of |6-(2-fluoro-benzylamino)-pyridin-3-yl]-(1H-pyrrolo[2,3-b]pyridin-
3-yl)-methanone P-0403 '

[0226] Synthesis of [6-(2-flucro-benzylamino)-pyridin-3-yl]-( 1H-pyrrolo[2,3-b]pyridin-3-yl)-
methanone P-0403 was synthesized in 2 steps from 3-Iodo-1-triisopropylsilanyl-1H-pyrrolo[2,3-
b]pyridine 96 as shown in Scheme 130.

Scheme 180
_~_ Boc = H
| 0O, i 0, \ U N\/@
~ -~ Boc N-N N
m + O\\,—ON Step 1 e F ostep2 [ TN
N, N \ N ——— N/ N - N/ N
TIPS F H X
o5 579 H g P-0403

Step 1 — (2-Fluoro-benzyl)-[5-(1 H-pyrrolof2,3-b]pyridine-3-carbonyl)-pyridin-2-ylj-carbamic
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acid tert-butyl ester (580):

[0227] To 3-iodo-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (96, 0.550 g, 1.37 mmol) in
tetrahydrofuran (15.0 mL) at -40 °C under nitrogen, isopropylmagnesium chloride (2.0 M in
tetrahydrofuran, 0.65 mL) was added slowly. The reaction was allowed to warm to 5 °C over

70 minutes, then cooled to -40 °C, followed by adding (2-fluoro-benzyl)-(S-formyl-pyridin-2-yl)-
carbamic acid tert-butyl ester (579, prepared according to the protocol of Example 1, Scheme 19,
Steps 1-3, replacing 4-chlorobenzaldehyde 40 with 2-fluoro-benzaldehyde in Step 1) in
tetrahydrofuran (4.0 mL). The reaction was allowed to warm to room temperature over 1 hour,
then poured into aqueous ammonium chioride, and extracted with ethyl acetate. The organic layer
was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified
by silica gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to give the
desired compound (580, 0.14 g, 26%). MS (ESI) [M+H']’ = 447.0.

Step 2 - Synthesis of [6-(2-Fluoro-benzylamino)-pyridin-3-yl]-(1 H-pyrrolo[2,3-b]pyridin-3-yl)-
methanone (P-0403): :

[0228] To (2-fluoro-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridine-3-carbonyl)-pyridin-2-yl]-carbamic
acid tert-butyl ester (580, 0.080 g, 0.18 mmol) in dichloromethane (3.0 mL) was added
trifluoroacetic acid (1.0 mL, 0.013 mol). The reaction was stirred at room temperature overnight,
then concentrated, poured into water, and extracted with ethyl acetate. The organic layer was dried
over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 2% to 15 % methanol in dichloromethane to give the desired

compound (P-0403, 15.0 mg, 23.0%). MS (ESI) [M+H'T' = 347.5.

Example 25: Synthesis of (5-chloro-1H-pyrrolo(2,3-b}pyridin-3-yl)-[6-(2-fluoro-
benzylamino)-pyridin-3-yl}-methanone P-0404

{0229]) (5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-y1)-{6-(2-fluoro-benzylamino)-pyridin-3-yl]-
methanone P-0404 was synthesized in 4 steps from 1-benzenesulfonyl-5-chloro-3-iodo-1H-

pyrrolo[2,3-b]pyridine 581 as shown in Scheme 181.
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Scheme 181
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Step 1 - Synthesis of 5-[(1-benzenesulfonyl-5-chloro-1H-pyrrolof2,3-b]pyridin-3-yl)-hydroxy-
methyl[-pyridin-2-yl-(2-fluoro-benzyl)-carbamic acid tert-butyl ester (582)

|0230] To a solution of I-benzenesulfonyl-5-chloro-3-iodo-1 H-pyrrolo[2,3-b]pyridine (581,
0.420 g, 1.00 mmol) in tetrahydrofuran (15.0 mL) at -40 °C under nitrogen, isopropylmagnesium
chloride (2.0 M in tetrahydrofuran, 0.49 mL) was added slowly. The rcaction was allowed to warm
to 5 °C over 70 minutes, then cooled to -40 °C, followed by adding (2-fluoro-benzyl)-(5-formyl-
pyridin-2-yl)-carbamic acid tert-butyl ester 5§79 in tetrahydrofuran (6.0 mL). The reaction was
allowed to warm to room temperature over ! hour, then poured into aqueous ammonium chloride,
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 20% to 100% ethyl acetate in hexane to give the desired compound (582, 0.25 g, 41%). MS
(ESD [M+H']* = 623.1.

Step 2 - Synthesis of {5-(1-Benzenesulfonyl-5-chloro- 1 H-pyrrolof 2, 3-b]pyridine-3-carbonyl)-
pyridin-2-yl]-(2-fluoro-benzyl)-carbamic acid tert-butyl ester (583):

[0231] To 5-[(1-benzenesulfonyl-5-chloro-1H-pyrrolo[2,3-b]pyridin-3-yl)-hydroxy-methyl]-
pyridin-2-yi-(2-fluoro-benzyl)-carbamic acid tert-butyl ester (582, 0.25 g, 0.40 mmol) in
dichloromethane (5.0 mL) was added Dess-Martin periodinane (0.20 g, 0.48 mmol). The reaction
was stirred at room temperature for 10 minutes, then poured into aqueous potassium carbonate,
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 20% to 100% ethy! acctatc in hexane to give the desired compound (583, 0.060 g., 24%).

Step 3 — Synthesis of [5-(5-Chloro-1H-pyrrolof2,3-b]pyridine-3-carbonyl)-pyridin-2-yl]-(2-fluoro-

benzyl)-carbamic acid tert-butyl ester (584):

[0232) To [5-(1-benzenesulfonyl-5-chloro-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-pyridin-2-yl]-
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(2-flucro-benzyl)-carbamic acid tert-buty! ester (583, 60.0 mg, 0.097 mmol) in tetrahydrofuran
(1.0 mL) was added aqueous potassium carbonate (1.0 M, 1.0 mL). The reaction was irradiated
with microwave on 300 watts, 100°C for 10 minutes, then poured into water and extracted with
ethyl acetate. The organic layer was dried over anhydrous sodium sulfatc and filtered. The filtrate
was concentrated to give crude compound (584, 0.040 g, 64%) that was used in the next step

without further purification.

Step 4 — Synthesis of (5-Chloro-1H-pyrrolof?2, 3-b]pyridin-3-yl}-{6-(2-fluoro-benzylamino)-
pyridin-3-yl]-methanone (P-0404):

[0233] To [5-(5-chloro- 1H-pyrro!o[2,3-b]pyridine-3—carbonyl)-pyridin-Z-yl]-(Z-ﬂuoro‘benzyl)-
carbamic acid tert-butyl ester (584, 0.030 g, 0.062 mmol) in dichloromethane (1.0 mL) was added
trifluoroacetic acid (1.0 mL, 0.013 mol). The reaction was stirred at room temperature overnight,
then poured into aqueous potassium carbonate, and extracted with cthyl acetate. The organic layer
was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified
by silica gel column chromatography eluting with 2% to 15% methanol in dichloromethane to give
the desired compound (P-0404, 2.8 mg, 12%). MS (ESI) [M+H"}" = 381.0.

Example 26: Synthesis of (5-chloro-1H-pyrrolo|2,3-bj] pyridin-3-yl)-6-[(6-methoxy-pyridin-3-
ylmethyl)-amino]-pyridin-3-yl-methanone P-0405

[0234] (S-Chloro-lH-pyrrolo[2,3-b]pyridin-3-yl)-6-[(6-methoxy-pyridin-3-ylmcthyl)-amino]-
pyridin-3-yl-mcthanone P-0405 was synthesized in 3 steps from 5-Chloro-1H-pyrrolo[2,3-
b)pyridine 532 as shown in Scheme 182.

Scheme 182

HO. / Eloc =\_0
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Step I — Synthesis of 5-fi (5-chloro-1H-pyrrolof. 2,3-b]pyridin-3-yl)-hydroxy-methyl]-pyridin-2-yl-
(6-methoxy-pyridin-3-ylmethyl)-carbamic acid tert-butyl ester (586):

{0235] To 5-chloro-1H-pyrrolo[2,3-b]pyridine (532, 0.092 g, 0.60 mmol) in methanol (15.0 mL)
wcre added (S-formyl-pyridin-2-yl)-(6~melhoxy-pyridin-3-ylmethyl)-cérbamic acid tert-butyl ester
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(585, 0.240 g, 0.70 mmol, prepared according to the protocol of Example 1, Scheme 19, Steps [-3,
replacing 4-chlorobenzaldehyde 40 with 6-methoxy-pyridine-3-carbaldehyde in Step 1) and
potassium hydroxide (1.2 g, 0.021 mol). The reaction was stirred at room temperature overnight,
then poured into water, and extracted with ethyl acctate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired

compound (586, 0.110 g, 37%).

Step 2 — Synthesis of [, 3-(S-chloro-1H-pyrrolof. 2.3-bjpyridine-3-carbonyi)-pyridin-2-ylJ-(6-
methoxy-pyridin-3-ylmethyl)-carbamic acid tert-buty! ester (587):

[0236] To 5-_[(5-chl,0ro-lH-pyrrolo[Z,3-b]pyn'din-3-yl)-hydroxy-melhyl]-pyridin-Z-yl-(6-
methoxy-pyridin-3-ylmethyl)-carbamic acid tert-buty] ester (586, 0.060 g, 0.12 mmol) in
dichloromethane (10.0 mL) was added Dess-Martin periodinane (0.062 g, 0.15 mmol). The
reaction was stirred at room temperature for 10 minutes. The reaction was concentrated and
purified with a silica gel column chromatography cluting with 20% to 100% ethyl acetate in
hexane to give the desired compound (587, 0.020 g, 33%).

Step 3 — Synthesis of (5 -chloro-1H-pyrrolof. 2,3-bjpyridin-3-pl)-6-f (6-methoxy-pyridin-3-ylmethyl)-
amino]-pyridin-3-yl-methanone (P-0405): :

[0237) To [5-(5-chloro-1 H-pyrrolo[2,3-b]pyridine-3-carbonyl)-pyridin-?_-yl]-(6-methoxy-
pyridin-3-ylmethyl)-carbamic acid tert-butyl ester (587, 0.020 g, 0.040 mmol) in dichloromethane
(2.0 mL) was added trifluoroacetic acid (0.30 mL, 0.0039 mol). The reaction was stirred at raom
temperature for 2 hours, then poured into aqueous potassium carbonate, and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filirate was
concentrated and purified by silica gel column chromatography eluting with 20% to 100% ethyl
acetate in hexane to give the desired compound (P-0405, 5.5 mg, 34%). MS (ESI) [M+H'}" =
3943,

[0238] {6-[(6-Methoxy-pyridin-3-ylmethyl)-amino]-pyridin-3-yl}-(lH-pyrrolo[2,3-b]pyridin-3-
yl)-methanone P-0406

/OI\\
=N
NH

was prepared following the protoco! of Scheme 182, substituting 5-chloro-1H-pyrrolo[2,3-
blpyridine 532 with 5-methoxy-1H-pyrrolo[2,3-b]pyridine in step 1. MS (ESI) [M+H"T" = 390.1.
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Example 27: Synthesis of intermediate 5-(1-benzenesulfonyl-5-chloro- 1H-pyrrolof2,3-
b]pyridio-3-ylmethyl)-4-chloro-thiazol-2-ylamine 592

[6239] 5-(1-Bcnzenesu]fonyl-S-chloro-1H-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-4-chlor0-thiazol-
2-ylamine 592 was synthesized in 4 steps from 2-amino-4-chloro-thiazole-S-carbaldchyde 588 as

shown in Scheme 183,

Scheme 183
NHBoc
. o L%
2 Q Chn cl
X
\s;rNH; Step 1 S~ NHBoc m Step 2 | » ¢
N ¥ Y NN NN
c cl SO,Ph SO,Ph
588 589 581 590
NH,
NHBoc S
S~ NN
NN S
cl Step 4 Ny CI
Step3 ‘\ \ ¢l ,N, N
NZN 50,Ph
SO,Ph 592

591

Step 1 - Synthesis of (4-chloro-S-formyl-thiazol-2-yl)-carbamic acid tert-butyl ester (589):

[0240] To 2-amino-4-chloro-thiazole-5-carbaldehyde (588, 5.00 g; 0.0308 mol) in
tetrahydrofuran (122 mL) were added di-tert-butyldicarbonate (7.38 g, 0.0338 mol) and
4-dimethylaminopyridine (0.35 g, O‘.0029 mol). The reaction was stirred at 58 °C for 2 hours, then
concentrated and purified with silica gel column chromatography eluting with 20% to 80% ethyl

acelate in hexane to give a yellow solid (589, 7.0 g, 87%).

Step 2 — Synthesis of 5-[(1 -benzenesulfonyi-5-chloro-1H-pyrrolof. 2,3-b]pyridin-3-yl)-hydroxy-
methyl]-4-chloro-thiazol-2-yl-carbamic acid tert-butyl ester (590):

[0241]  To a solution of 1-benzcnesulfonyl-S-chloro-3-iodo-1H-pyrrolo[2,3-b]pyridine (581,
4.40 g, 10.5 mmol) in tetrahydrofuran (30.0 mL) at -45 °C under nitrogen, a solution of
isopropylmagnesium chloride (2.0 M in tetrahydrofuran, 5.4 mL) was added slowly over 10
minutes. The reaction was allowed to warm to -25 °C over 30 minutes. The rcaction was cooled to
-65 °C, followed by adding the cold deprotonated (4-chloro-5-formyl-thiazol-2-yl)-carbamic acid
tert-buty! ester 589, which was prepared in situ by adding isopropylmagnesium chloride (2.0 M in
tetrahydrofuran, 5.0 mL) to (4-chlo;'o-5-fom\yl-thia.zol-Z-yl)-carbarm"c acid tert-buty! ester (589,
2.51 g,9.55 mmol) in tetrahydrofuran (23.0 mL) at -78 °C under an atmosphere of nitrogen. The
reaction was allowed to warm to room temperature in 2 hours, then poured into aqueous

ammonium chloride, and extracted with ethyl acetate. The organic layer was dried over anhydrous
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sodium sulfate and filtered. The filrate was concentrated and purified by silica gel column
chromatography eluting with 25%to 100% ethyl acetate in hexane to give the desired compound
(590, 3.70 g, 60.3%). MS (ESI) (M+H']* = 554.2,

Step 3 - Synthesis of [5-(1 -benzene.mlfonyl-5-chloro-IH-pyrro[o[Z,3-b]pyridin-3-ylmethyl)-4-
chloro-thiazol-2-yl)-carbamic acid tert-butyl ester (591);

[0242}  To 5-[( 1-benzenesulfonyl-S-chIoro-1H-perolo[2,3-b]pyridin-3-yl)-hydroxy-methyl]-4-
chloro-thiazol-2-yl-carbamic acid tert-buty! ester (590, 0.200 g, 0.32 mmol) in dichloromethane
(15.0 mL) were added triethylsilane (0.600 mL, 376 mmol) and trifluoroacetic acid (0.300 mL,
3.89 mmol). The reaction was stirred at room temperature for 3 hours, then concentrated, poured
into aqueous potassium carbonate, and extracted with ethyl acetate. The organic [ayer was dried
over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 25%to 100% ethyl acetate in hexane to give the desired
compound (591, 0.155 g, 88.7%). MS (ESI) [M+H']" = 538.9.

Step 4 - Synthesis of 5-(! -Benzenesulﬁ)nyl—S-chloro-IH-pyrrolo[Z,3-b]pyridin-3-y1methy1)-4-
chioro-thiazol-2-ylamine (592).

{0243] To [5-(} —benzenesulfonyl-S-chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-4-chloro-
thiazol-2-yl]-carbamic acid tert-butyl ester (591, 4.30 g, 7.97 mmol) in dichloromethane (70.0 mL)
was added a solution of hydrogen chloride (4.00 M in 1,4-dioxane, 42.0 mL). The reaction was
stirred at room temperature for 2 days, then concentrated, and titrated with ethyl ether and ethy!
acetate to give the desired compound (592, 2.60 8, 74.2%). MS (ESI) [M+H"]" = 439.0.

0244} 5-(1-Benzencsulfonyl—lH-pyn'olo[2,3-b]pyridin-3-y1methyl)-4-chIoro-lhiazol-2-ylamine

593
s~
NN
N“TN
SO,Ph

was prepared following the protocol of Scheme 183, substituting 1-benzenesulfonyl-5-chloro-3-
iodo-1H-pyrrolo{2,3-b]pyridine 581 with l-bcnzenesulfonyl-3-iodo-1H-pyrrplo[2,3-b]pyridinc in
Step 2. MS (ESI) [M+H"]" = 404.4.

115



PCT/US2007/085289

WO 2008/064235

Example 28: Synthesis of [4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3~ylmethyl)-
thiazol-2-yl]-(5-fluoro-pyridin-3-ylmethyl)-amine P-0231

[0245) [4-Chloro-5-(5-chloro—1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-lhiazol~2-yl]-(5-ﬂuoro-
pyridin-3-ylmethyl)-amine P-0231 was synthesized in 2 steps from 5-(1-benzenesulfony!l-S-chloro-
1H-pyrrolo[Z,3-b]pyridin-Z!-ylmethyl)-4-chloro-thiazol-2-ylamine 592 as shown in Scheme 184.

Scheme 184
/N\ ’i\ .
\
\ N
SOgPh SOzPh P-0231

594

Step I — Synthesis of [5-(1 -benzenesulfonyl-S-chloro-1H-pyrrolof. 2,3-b]pyridin-3-ylmethyi)-4-
chloro-thiazol-2-yl]-(5-flucro-pyridin-3-ylmethyl)-amine (595):

f0246] To 5-(1-benzenesulfonyl-S-chloro-lH—pynolo[Z,J-b]pyridin-i!-ylmcthyl)-4-chloro—
thiazol-2-ylamine (592, 50.0 mg, 0.11 mmol, prepared as described in Example 27, Scheme 183)
in ethanol (1.60 mL) and acetic acid (0.08 mL) were added 5-fluoro-pyridine-3-carbaldehyde (594,
43 mg, 0.34 mmol) and silica supported cyanoborohydride (1.21 mmol/g, 0.180 g). The reaction
was irradiated with microwave on 300 watts, 100°C for 7 minutes. The reaction was poured into
aqueous potassium carbonate, and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 20% ethyl acetate in hexane to give the desired compound

(595, 0.030 g, 48%).

Step 2 ~ Synthesis of [ 4-chloro-5-(5-chloro-1H-pyrrolof. 2,3-b]pyridin-3-ylmethyl)-thiazol-2-ylj-(5-
Suoro-pyridin-3-ylmethyl)-amine (P-0231):

{0247]  To [5-(1-benzenesulfonyl-5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-4-chloro-
thiazol-2-yl]-(5-fluoro-pyridin-3-ylmethyl)-amine (595, 0.030 g, 0.055 mmol) in tetrahydrofuran
(6.0 mL) was added tetrabutylammonium fluoride, trihydrate (0.034 g, 0.11 mmol) under an
atmosphere of nitrogen. The reaction was stirred at room temperature for 3 hours, then poured into
water and extracted with cthyl acetate. The organic layer was dried over ahhydrous sodium sulfate
and filtered. The filtrate was concentrated and purified by silica gel column chromatography

eluting with 20% to 100% ethyl acetale in hexane to give the desired compound (P-0231, 1.5 mg,
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6.7%). MS (ESI) [M+H"]" = 408.1.

Example 29: Synthesis of 5-(1-benzenesulfonyl-S-chlero-1H-pyrrolfe|2,3-b}pyridin-3-
ylmethyl)-pyridin-2-ylamine 599

10248]  5-(1-Benzenesulfonyl-S-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamine
599 was synthesized in 4 steps from 5-chloro-1H-pyrrolo[2,3-b]pyridine 532 as shown in Scheme
185.

Scheme 185
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Step 1 - Synthesis of 5-chloro-1H-pyrrolo[2,3-bjpyridine-3-carbaldehyde (596):

[0249] To S5-chloro-1H-pyrrolo[2,3-blpyridine (532, 10.0 g, 65.5 mmol) in acetic acid (28.3 mL)
were added hexamethylenetetramine (11.9 g, 85.2 mmol) and water (56.7 mL). The reaction was
refluxed overnight, followed by addition of 200 mL of water. After 30 minutes, the reaction was

filtered to recover the solid, then dried under air to give the desired compound (5§96, 7.0 g. 59%).

Step 2 — Synthesis of 1-benzenesulfonyl-5-chloro-1H-pyrrolof2,3-b]pyridine-3-carbaldehyde
(597):

[0250) To S-chloro-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (596, 3.60 g, 0.0199 mol) in
dichloromethane (100 mL) were added a solution of potassium hydroxide (9 M in water, 50 mL),
tetrabutylammonium hydrogen sulfate (400 mg, 0.001 mol) and benzenesulfony! chloride (2.9 mL,
0.023 mol). The reaction was stirred at room temperature for 3 hours, then poured into water and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and

filtercd. The filtrate was concentrated and washed with ethyl acetate to give a white solid (597, 2.3

g, 36.0%).

Step 3 - Synthesis of (6-amino-pyridin-3-yl)-(I-benzenesulfonyl-5-chloro-1H-pyrrolof2, 3-

blpyridin-3-yl)-methanol (598):

[0251] To 2-amino-5-bromopyridine (15, 3.10 g, 17.9 mmol) in tetrahydrofuran (80.0 mL) under
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an atmosphere of nitrogen at -78 °C, a solution n-butyllithium (2.50 M in hexane, 7.10 mL) was
added slowly. Afler 30 minutes, 1,2-bis-(chloro-dimethyl-silanyl)-ethane (3.90 g dissolved in
tetrahydrofuran 20.0 mL, 18.1 mmol) was added lo the reaction mixture slowly, and then allowed
to warm to room temperature for 1 hour. The reaction was cooled to -78 °C followed by adding a
solution of n-butyllithium (2.50 M in Hexane, 7.10 mL). The reaction mixture was stirred at -78 °C
for 30 minutes, then allowed to warm to room temperature for 60 minutes. The reaction mixture
was cooled to -78 °C, followed by adding a solution of n-butyllithium (2.50 M in Hexane, 7.50
mL) slowly. After 60 minutes, 1-benzenesulfonyl-5-chloro-1H-pyrrolo(2,3-b]pyridine-3-
carbaldehyde (897, 1.90 g in 30 mL tetrahydrofuran, 5.92 mmol) was added to the reaction
mixture. The reaction mixture was stirred at -78 °C for 2 hours, then allowed to warm (o room
temperature for 1 hour. The reaction was poured into water and extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated
and purified by silica gel column chromatography eluting with 2% to 20% methanol in
dichloromcthane to give the desired compound (598, 1.25 g, 50.9%). MS (ESI) [M+H"]" = 415.2.

Step 4 - Synthesis of 5-(1-benzenesulfonyl-5-chloro-1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-
2-ylamine (599): .

[0252] To (6-amino-pyridin-3-yl)-(1-benzenesulfonyl-5-chloro-1H-pyrrolo{2,3-b]pyridin-3-yi)-
methanol (598, 1.00 g, 0.0024! mol) in dichloromethane (25.0 mL) were added triethylsilane (3.00
mL, 0.0188 mol) and trifluoroacetic acid (1.50 mL, 0.0195 mol). The reaction was stirred at room
temperature overnight, then concentrated, poured into aqueous potassium carbonate, and extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and filtered. The
filtrate was concentrated and purified by silica gel column chromatography eluting with 20% o

100% ethyl acetate in hexane to give the desired compound (599, 0.70 g, 73%).

{0253] 5-(1-Benzenesulfonyl-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyridin-2-ylamine 600

=N NH,
NN
B
NZ N
50,Ph

was prepared following the protocol of Scheme 185, substituting S-chloro-1H-pyrrolo(2,3-
b]pyridine 532 with 1H-pyrrolo[2,3-b]pyridine in Step 1. MS (ESI) [M+H']" = 365.2.

Example 30: Synthesis of [5-(5-chlore-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(5-
fluoro-pyridin-3-ylmethyl)-amine P-0324
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[0254) [5~(5~Chloro-1H-pyrrolo[z,3-b]pyridin-3-ylmethyl)-pyn'din-2-y1]-(5~ﬂuoro-pyn'din-3—
ylmethyl)-amine P-0324 was synthesized in 2 steps from 5-( I-benzencesulfonyl-5-chloro-1H-
pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamine 599 as shown in Scheme 186,

Scheme 186

' O we @ HVC/Z * HV@
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Step 1 - Synthesis of [5-(1 -benzenesulfonyl-S-chloro-1H-pyrrolof2, 3-b)pyridin-3-ylmethyl)-
pyridin-2-y{}-(5-fluoro-pyridin-3-ylmethyl)-amine (601):

[0255] To 5-(]-benzenesulfonyl-S—chIoro-lH-pyrrolo[Z,3—b]pyridin-3-ylmethyl)~pyridin-2-
ylamine (599, 80.0 mg, 0.20 mmo), prepared as described in Example 29, Scheme 185) in ethanol
(2.Q mL) and acetic acid (0.10 mL, 0.0018 mol) were added 5-fluoro-pyridine-3-carbaldehyde
(594, 62.7 mg, 0.50 mmol) and sodium cyanoborohydride on silica gel (1.200 mmoV/g loading;
0.251 g, 0.30 mmol). The reaction was irradiated with microwave on 300 watts, 100 °C for 10
minutes. The reaction was poured into aqueous potassium carbonate and extracted with ethyl
acelate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was
concentrated and purified by silica gel column chromatography eluting with 20% to 100% ethyl

acetate in hexane to give the desired compound (601, 0.060 g, 59%).

Step 2 - Synthesis of . S5-(5-chloro-1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(5-fluoro-
pyridin-3-ylmethyl)-amine (P-0324).

[0256] To [5-(1-benzenesulfonyl-S—chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z—yl]-
(5-fluoro-pyridin-3-ylmethyl)-amine (601, 0.060 g, 0.12 mmo}) in tetrahydrofuran (10.0 mL) was
added tetrabutylammonium fluoride, trihydrate (0.11 g, 0.35 mmol). The reaction was stirred at
room temperature overnight, then poured into water and extracted with ethy! acetate. The organic
layer was dried over anhydrous sodium sulfate and filtercd. The filtrate was concentrated and
purified by sﬂica gel column chromatography cluting with 20% to 100% cthyl acetate in hexane to
give the desired compound (P-0324, 13.5m§, 31%). MS (ESI) [M+H")" = 368.0.

Example 31: Synthesis of (3-Chloro-pyridin-4-ylmethyl)-[5-(1H-pyrrolo[2,3-b] pyridin-3-
ylmethyl)-pyridin-2-yl]-amine P-0183
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[0257]  (3-Chloro-pyridin-4-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine P-0183 was synthesized in 2 steps from 5-(1-benzenesulfonyl-1H-pyrrolo[2,3-b]pyridin-3-
ylmethyl)-pyridin-2-ylamine 600 as shown in Scheme 187.

Scheme 187
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Step 1 — Synthesis of [5-(1-benzenesulfonyl-1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
(4-chloro-pyridin-3-ylmethyl)-amine (602):

[0258] To 5-(1-benzenesulfonyl-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamine (600,
120.0 mg, 0.33 mmol, prepared as described in Example 29, Scheme 185) in acetonitrile (10.0 mL)
were added 3-chloro-pyridine-4-carbaldehyde (554, 51.3 mg, 0.36 mmol), trifluoroacetic acid
(0.30 mL, 0.0039 mol) and triethylsilane (0.60 mL, 0.0038 mol). The reaction was heated to reflux
overnight, then poured into aqueous potassium carbonate and extracted with ethy! acetate. The
organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated
and purified by silica gel column chromatography eluting with 30% to 100% ethyl acetate in
hexane to give the desired compound (602, 80 mg, 49.6%). MS [M+H']" = 490.2.

Step 2 - Synthesis of (3-chloro-pyridin-4-ylmethyl)-{5-(1H-pyrrolof 2,3-b]pyridin-3-yimethyl}-
pyridin-2-yl]-amine (P-0183).

{0259]  To {5-(1-benzenesulfonyl-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(4-chloro-
pyridin-B-ylméthyl)-amine (602, 0.08 g, 0.16 mmol) in tetrahydrofuran (10.0 mL) was added
tetrabutylammonium fluoride, trihydrate (0.240 g, 0.76 mmol). The reaction was stirred at room
temperature overnight. The reaction was concentrated and purified by silica gel column

chromatography cluting with 20% to 100% ethyl acetate in hexane to give a yellow solid (P-0183,
4.0 mg, 7%). MS (ESI) [M+H"]" = 350.2.

Example 32: Synthesis of [5-(5-Chloro-1H-pyrrole[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-
[6-(2,2,2-trifluoro-ethoxy)-pyridin-3-ylmethyl)-amine P-0409

[0260]  [S-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y!]-(5-fluoro-pyridin-3-
ylmethyl)-amine P-0409 was synthesized in 2 steps from 5-(1-benzenesulfonyl-S-chioro-1H-
pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamine 599 as shown in Scheme 188.
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Scheme 188
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Step 1~ Synthesis of [5_-(5-ch10ro-1H-pyrrolo[2,3-b]pyridin-3—y1methyl)-pyria’in-z-ylj-[ 6-(2,2,2-
trifluoro-ethoxy)-pyridin-3-ylmethyl]-amine (P-0409):

[0261) To 5-(1 -benzenesulfonyl-S-chloro-1H-pyrrolo[z,3-b]pyn'din-3-ylmethyl)-pyridin-2~
ylamine (599, 124.1 mg, 0.31 mmol, prepared as described in Example 29, Scheme 185) in
ethanol (3.00 mL) and acetic acid (0.2 mL) were added 6-(2,2,2-trifluoro-cthoxy)-pyridine-3-
carbaldehyde (603, 164.0 mg, 0.80 mmol) and silica supported cyanoborohydride (1.21 mmol/g,
0.700 g). The reaction was irradiated with microwave on 300 watts, 100°C for 150 minutes. To the
reaction was added a solution of potassium hydroxide (9.0 M in water, 1.0 mL). The reaction was
irradiated with microwave on 300 watts, 100 °C for 10 minutes. The reaction was poured into
aqueous potassium carbonate and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 20% to 100% ethyl acetate in hexane to give the desired

compound (P-0409, 10.6 mg, 7.6%). MS ESI) [M+H']* =448.4,

Example 33: Synthesis of 1-(3-ﬂuoro-phenyl)—3-[5-(lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)—
pyridin-2-yl]-urea P-0412

[0262) I-(3-Fluoro-phenyl)-3-[5-(lH-pyrrolo[Z,3~b]pyridin-3-ylmcthy1)-pyn'din—Z-yl]-urca
P-0412 was synthesized in 2 steps from 5-(1-benzenesulfonyl-1H-pyrrolo[2,3-b]pyridin-3-
ylmethyl)-pyridin-2-ylamine 600 as shown in Schemc 189.

Scheme 189
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Step I - Synthesis of 1-[5-(1 -benzenesulfonyl-1H-pyrrolof. 2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl] -
3-(3-fluoro-phenyl)-urea (605):
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{0263]  To 5-(1-benzencsulfonyl-1 H-pyrrolo[Z,J-b]pyridin-3-ylmcthyl)-pyridin-2-ylamine (600,
150.0 mg, 0.41 mmol, prepared as described in Example 29, Scheme 185) in acetonitrile (12.5 mL)
were added 3-fluoro-isocyanato-benzenc (604, 61.6 mg, 0.45 mmol), 4-dimethylaminopyridine
(10.0 mg, 0.082 mmol) and triethylamine (0.25 mL, 0.001 8 mol). The reaction mixture was heated
at 70 °C overnight, then poured into water, and extracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated and purified by
silica gel column chromatography cluting with 20% to 100% cthyl acetate in hexane to give a

white solid (605, 0.100 g, 48.4%).

Step 2 - Synthesis of | ~(3-Fluoro-phenyl)-3-[5-( IH-pyrrolo[Z,3-b]pyridin‘3-ylmerhy1)-pyridin-2-
Yij-urea (P-0412):

[0264] To 1-[5-(1 -benzenesulfonyl-lH-pyrro]o[2,3-b]pyridin-3-y]methyl)-pyridkn-2-yl]-3-(3-
fluoro-phenyl)-urea (605, Q.100 g, 0.20 mmol) in tetrahydrofuran (10.0 mL) was added
tetrabutylammonium fluoride, trihydrate (0.240 g, 0.76 mmol). The reaction was stirred at room
temperature for 5 hours, then poured into water, and extracted with cthyl acetate. The organic layer
was dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated and purified
by silica gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to give a

white solid (P-0412, 17,9 mg, 24.8%). MS (ESI) [M+H']” = 362.2.

Example 34: Synthesis of (2- -chloro-benzyl)-[6-fluoro-5-(1H- pyrrolo[2,3- b]pyndm~3-
ylmethyl)-pyridin-2-yl]-amine P-0335

[0265) (2-Chl0ro-benzyl)-[6-ﬂu0ro-5-(1H-pynolo[Z,J-b]pyrid'm-J-ylmelhyl)-pyridin-z-yl]-
aminc P-0335 was synthesized in 2 steps from (5-bromo-6-ﬂuoro-pyridin-2-y])-(2-chloro-benzyl)-

amine 571 as shown in Scheme 190.

Scheme 190
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Step | - Synthesis of [ 6-(2-chloro-benzylamin 0)-2-fluoro-pyridin-3-yt]-(1 -triisopropylsilanyl- | H-
pyrrolof2,3-bjpyridin-3-yl)-methanol (606):

[0266] To (5-bromo—6-ﬂuoro-pyridin—2~yl)-(2-chloro-benzyl)-amine (571, 0.635 g, 2.01 mmol,
prepared as described in Example 21, Scheme 177) in tetrahydrofuran (25.0 mL) under an
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atmosphere of nitrogen at -78 °C, a solution of n-butyllithium (2.50 M in hexane, 0.80 mL) was
added slowly. After 20 minutes, tert-butyllithium (1.7 M in hexane, 2.40 mL) was added to the
reaction and after 30 minutes, 1-lriisopropylsilany]-lH-pyrrolo[2,3-b]pyridine-3-carbaldehyde 47,
0.575 g, 1.90 mmol) in tetrahydrofuran (8.0 mL) was added to the reaction. The reaction mixture
was stirred at -78 °C for 60 minutes, then allowed to warm to room temperature for another 10
minutcs. The reaction mixture was poured into aqueous ammonium chloride and extracted with
cthyl acetate. The organic layer was washed with brine, dried over sodium sulfate, concentrated
and purified by silica gel column chromatography eluting with 20% to 100% ethyl acetate in
hexane to give the desired compound (606, 0.180 g, 17.6%). MS (ESI) [M+H"]"=539.2.

Step 2 - Synthesis of (2-chloro-benzyl)-{ 6-fluoro-5-(1H-pyrrolof2,3-b]pyridin-3-pimethyl)-pyridin-
2-yl]-amine (P-0335):

[0267]  To [6-(2-chloro-benzylamino)-2-fluoro-pyridin-3-ylj-(1 -triisopropylsilanyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-methanol (606, 180.0 mg, 0.33 mmol) in acetonitrile (15.0 mL) were
added triethylsilane (1.00 mL, 6.26 mmol) and trifluoroacetic acid (0.50 mL, 6.50 mmol). The
reaction was heated to reflux for 2 hours, then poured into aqueous potassium carbonate and
extracted with ethy! acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 20% to 100% ethyl acetate in hexane to give a white solid (P-0335, 24.9 mg, 19.4%). MS
(ESD [M+H']" = 367.0.

Example 35; Synthesis of l-benzenesulfonyl-s-chIoro-3-(2-methanesulfonyl-pyrimidin-S-
ylmethyl)-1H-pyrrolo[2,3-b]pyridine 610

10268] l-BenzenesulfonyI-S-chloro-3-(2-melhanesulfonyl-pyrimidin-S-ylmethyl)-lH-
pyrrolo[2,3-b]pyridine 610 was synthesized in 3 steps from 1-benzenesulfonyl-5-chloro-3-iodo-
IH-pyrrolo{2,3-b]pyridine 581 as shown in Scheme 191.

Scheme 191
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Step | ~ Synthesis of (1-benzenesuifonyl-5-chloro-1 H-pyrrolof2,3-b]pyridin-3-yl)-(2-
methylsulfanyl-pyrimidin-5-yl)-methanol (608):

{0269] To a solution of | -Bcnzenesulfonyl-S-chloro-3-iodo-lI-l-pyrro]o[Z,l-b]pyridine (581,
4.36 g, 10.4 mmol) in tetrahydrofuran (100.0 mL) at -40 °C under nitrogen, isopropylmagnesium
chloride (2.0 M in tetrahydrofuran. 5.06 mL) was added slowly. The reaction was allowed to warm
10 5 °C over 60 minutes, then cooled to -40 °C, followed by adding 2-methylsulfanyl-pyrimidine-
5-carbaldchyde (607, 1.30 g, 8.43 mmol, dissolved in tetrahydrofuran 5.0 mL). The reaction was
allowed to warm to 10 °C over 2 hours. The reaction was poured into aqueous ammonium chloride
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 2% to 15% methanol in dichloromethane to give the desired compound (608, 3.00 g, 79.6%).
MS (ESI) [M+H']" = 447.2.

Step 2 - Synthesis of |-benzenesulfonyl-5-chloro-3 -(2-methylsulfanyl-pyrimidin-5-ylmethyl)-1H-
pyrrolo{2,3-bjpyridine (609): :

[0270) 7o (l—benzencsulfonyl-S-chloro-IH-pynolo[2,3-b]pyridin-3-yl)-(2-melhylsulfanyl-
pyrimidin-5-yl)-methanol (608, 0.35 g, 0.78 mmol) in dichloromethane (15.0 mL) were added
tricthylsilane (2.00 mL, 12.52 mmol) and trifluoroacetic acid (1.00 mL, 13.0 mmol). The reaction
was stirred at 35 °C overnight, then concentrated, poured into aqueous potassium carbonate, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography eluting

with 20% to 100% ethyl acetate in hexane to give the desired compound (609, 0.25 g, 74%). MS
(ESI) (M+H"}" = 430.9.

Step 3 - Synthesis of l-benzenesulfony1~5-cl1laro-3-(2-methanesu{fonyl-pyrimidin-5-ylmelhy1)-l H-
pyrrolof2,3-b]pyridine (610) and | -benzenesu{/bnyl—5-chloro-}-(2-mezhanesulﬁnyl—pyrimidin-5-
yimethyl)-1H-pyrrolo[2,3-b]pyridine (611):

[0271} To 1-benzcncsulfonyl-S-chloro-3-(2-methylsulfanyl-pyrimidin-S-ylmethyl)—1H-
pyrrolo(2,3-b]pyridine (609, 0.500 g, 1.16 mmol) in dichloromethane (15.0 mL) was added meta-
chloroperoxybenzoic acid (max. 77%, 0.572 8, 2.55 mmol) at 0 °C. The reaction was stirred at 0
°C for 70 minutes, then poured into water and extracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by
silica gel column chromatography eluting with 20% to 100% ethyl acetate in hexane to give the

desired compounds (610, 0.310 g, 57.7%), MS (ESI) [M+H"]" = 463.1; and (611, 0.200 g, 38.6%),
MS (ESI) (M+H']' = 447.2.
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[0272] 1-Benzenesulfonyl-3-(2-methanesulfonyl-pyrimidin-5-ylmethyl)-1H-pyrrolo[2,3-
blpyridine 612 ’

N S

= S:O

e
R

N N
N" So.Ph

was prepared following the protocol of Scheme 191, substituting 1-benzenesulfonyl-5-chloro-3-
iodo-1H-pyrrolo[2,3-b]pyridine 581 with 1-benzenesulfonyl-3-iodo- 1 H-pyrrolo[2,3-b]pyridine in

Step 1.

Example 36: Synthesis of (4-chloro-benzyl)-[5-(5-chloro-1H-pyrroio[2,3-b}pyridin-3-
ylmethyl)-pyrimidin-2-yl]-amine P-0260

[0273] (4-Chloro-benzyl)-[5-(5-chlore-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine P-0260 was synthesized in 2 steps from 1-benzenesulfonyl-5-chloro-3-(2-methanesulfonyl-
pyrimidin-5-ylmethyl)-1H-pyrrolo[2,3-b]pyridine 610 as shown in Scheme 192.

Scheme 192
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Step | - Synthesis of [5-(1-benzenesulfonyl-5-chloro-1H-pyrrolof2, 3-b]pyridin-3-ylmethyl)-
pyrimidin-2-yl]-(4-chloro-benzyl)-amine (613):

[0274] To I-benzenesulfonyl-5-chloro-3-(2-methanesulfonyl-pyrimidin-S-ylmethyl)-1H-
pyrrolo(2,3-b]pyridine (610, 0.060 g, 0.13 mmol, prepared as described in Example 35, Scheme
191) in N-methylpyrrolidinone (1.80 mL) was added p-chlorobenzylamine (61, 0.20 g, 1.4 mmol).
The reaction was irradiated with microwave on 300 watts, 150 °C for 15 minutes, then poured into
water and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate
and filtered. Thé filtrate was concentrated and purified by silica gel column chromatography
cluting with 20% to 100% ethyl acetate in hexane to givce the desired compound (613, 0.05 g,
74%). MS (ESI) [M+H']" = 524.3.

Step 2 — Synthesis of (4-chloro-benzyl)-[5-(5-chloro-1H-pyrrolo(2,3-b] pyridin-3-yimethyl)-
pyrimidin-2-yl]-amine (P-0260):
{0275]  To {5-(1-benzenesulfonyl-5-chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-
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y1]-(4-chloro-benzyl)-amine (613, 0.050 g, 0.095 mmol) in tetrahydrofuran (10.0 mL) was added
tetrabutylammonium fluoride, trihydrate (0.20 g, 0.63 mmol) under an atmosphere of nitrogen.
The reaction was stirred at room temperature overnight, then poured into water, and extracted with
ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate
was concentrated and washed with ethyl acetate in hexane to give an off-white solid (P-0260, 16.9

mg, 46%). MS (ESI) [M+H']" = 385.9.

[0276] Additional compounds were prepared following the protocol of Scheme 192, substituting
p-chlorobenzylamine 61 with a suitable amine in Step 1. The following compounds were prepared
following this protocol:
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y{)-(2,6-difluoro-benzyl)-amine
(P-0261),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethyl-benzyl)-
amine (P-0262),
(2-Chloro-benzyl)-(S-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yt)-amine
(P-0263), '
[5-(5-Chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-y]-(2-fluoro-benzyl)-amine
(P-0264),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y!]-(2,4-difluoro-benzyl)-amine
(P-0265),
[5-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(4-trifluoromethyl-benzyi)-
amine (P-0266),
[5-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl)-(2,5-difluoro-benzyl)}-amine
(P-0267), and
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]~3-trifluoromethyl-benzyl)-
amine (P-0268).

The following table indicates the amine (Column 2) used in Scheme 192 to provide the compounds

(Column 3). Column 1 provides the compound number and Column 4 the experimental mass

spectrometry result.

Compound MS (EST)
Amine in Step | Compound [M+HT
number
observed
F
F
HaN N 7 § >
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Example 37: Synthesis of (2-fluoro-5-trifluoremethyl-benzyl)-[S-(1 H-pyrrolo[2,3-b]pyridin-
3-ylmethyl)-pyrimidin-2-ylj-amine P-0291

[0277]  (2-Fluoro-5-trifluoromethyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmecthyl)-
pyrimidin-2-yl]-amine P-0291 was synthesized in 1 step from 1-benzenesulfonyl-3-(2-
methanesulfonyl-pyrimidin-5-ylmethyl)-1H-pyrrolo[2,3-b]pyridine 612 as shown in Scheme 193,

‘ " Scheme 193
CF3
0]

“N “N .0291
N SO,Ph F 814 N H P-029
612
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Step 1 - Synthesis of (2-fluoro-5-trifluoromethyl-benzyl)-{3-(1H-pyrrolo{2, 3-b]pyridin-3-
yimethyl)-pyrimidin-2-yi]-amine (P-0291):

|0278] To I-benzenesulfonyl-3-(2-methanesulfonyl-pyrimidin-5-ylmethyl)-1 H-pyrrolo[2,3-
blpyridine (612, 0.080 g, 0.19 mmol, prepared as described in Example 35, Scheme 191) in N-
methylpyrrolidinone (1.00 mL) was added 2-fluoro-5-trifluoromethyl-benzylamine (614, 0.20 g,
1.0 mmol). The reaction was irradated with microwave on 300 watts, 150°C for 15 minutes.
Potassium hydroxide in water (1.00 M, 2.00 mL) was added to the reaction. The reaction was
irradiated with microwave on 300 watts, 90°C for |0 minutes, then poured into water and extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated and purified by silica gel column chromatography eluting with 20% to
100% ethyl acetate in hexane to give a white solid (P-0291, 37.4 mg, 50%). MS (ESI) (M+H']" =
402.6.

[0279] Additional compounds were prepared following the protoco! of Scheme 193, substituting
2-fluoro-5-trifluoromethyl-benzylamine 614 with a suitable amine. The following compounds
were prepared following this protocol:
(2,5-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0292),
(2-Chloro-5-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0293),
(3-Fluoro-5-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0294),
(3,5-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl] -amine (P-0295),
(2-Fluoro-benzyl)-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0300),
(2-Chloro-benzyl)-[5-( H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine (P-0301),
[5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethyl-benzyl)-amine
(P-0302),
[5-(1 H-Pyn'olo[2.3-b]pyridin—3-yimelhyl)—pyrimidin-2-yl]-(2-tr1'ﬂuoromethoxy-benzyl)-amine
(P-0303),
(5-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0304),
(2,4-Dichloro-benzyl)-(5-(1 H-pyrrolo2,3-b] pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0305),
(2,4-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0306),
(4-Chloro-benzyl)-[{5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0307),
{5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-trifiuoromethyl-benzyl)-amine
(P-0308),
(2-Fluoro-3-trifluoromethyl-benzyl)-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2- yi)-
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amine (P-0309),

(2,5-Dichloro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-aminc (P-0310),
(3-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine
(P-0311),
(2-Difluoromethoxy-benzyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine
(P-0312),
(2,3-Dichloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl])-amine (P-0313),
(4-Chloro-2-fluoro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine
(P-0314),

(5-Fluoro-2-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0315),
(2-Chloro-4-fluoro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0316), .
(5-Chloro-2-methyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine
(P-0317),

(5-Fluoro-2-methyl-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine
(P-0318),

(2-Fluoro-4-trifluoromethyl-benzy!)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0319),
(4-Fluoro-2-triflucromethyl-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0320), and
(2-Chloro-5-fluoro-benzyl)-[5-(1H-pyrrolo{2,3-b]pyridin-3-yimethyl)-pyrimidin-2-ylj-amine
(P-0407). :

The following table indicates the amine (Column 2) used in Scheme 193 to provide the compounds

(Column 3). Column 1 provides thc compound number and Column 4 the experimental mass

spectrometry result.
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Example 38: Synthesis of [5-(5-Chloro-1H-pyrrolo[2,3-bjpyridin-3-ylmethyl)-pyrimidin-2-
yl]-(2-difluoremcthoxy-benzyl)-amine P-0390

[0280] [5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-difluoromethoxy-
benzyl)-amine P-0390 was synthesized in 1 step from 1-benzencsulfonyl-5-chloro-3-(2-
methanesulfonyl-pyrimidin-5-ylmethyl)-1H-pyrrolo[2,3-b]pyridine 610 as shown in Scheme 194.

Scheme 194
N, H
=N L -
17’3 1% . S )’N
N\ \ N
H,N Cl
cl 2 B o
N . Step 1 i YF
I P (o] F — =~ N
N” "So,en o5 | NH F
610 "2 F P-0390

Step 1 — Synthesis of [S-(5-Chloro-1H-pyrrole{2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl]-(2-
diﬂuoromethoxy-benzyl)\—nmine (P-0390)

[0281] To l-bcnzcnesulfonyl-5-chloro-3«(2-methanesulfonyi-pyn'midin-S-ylmethyl)-1H-
pyrrolo[2,3-b]pyridine (610, 0.060 g, 0.13 mmol, prepared as described in Example 35, Scheme
191) in N-methylpyrrolidinone (1.40 mL) was added 2-difluoromethoxy-benzylamine (615, 0.200
g, 1.16 mmol). The reaction was irradiated with microwave on 300 watts, 150 °C for 15 minutes.
Potassium hydroxide in water (1.00 M, 2.00 mL) was added to the reaction. The reaction was
irradiated with microwave on 300 watts, 90 °C for 10 minutes, then poured into ethyl acetate and
water. The organic layer was concentrated and purified by silica gel column chromatography
cluting with 20% to 100% ethyl acetate in hexane to give a white solid (P-0390, 10.9 mg, 20%).
MS (ESI) [M+H']" = 418.0.

[0282] Additional compounds were prepared following the protocol of Scheme 194, substituting
2-difluoromethoxy-benzylamine 615 with a suitable amine. The following compounds were
prepared following this protocol: i
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yt]-(2-fluoro-5-triflucromethyl-
benzyl)-amine (P-0289),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(5-fluoro-2-trifluoromethy!-

benzyl)-amine (P-0391),
132 L\/\'/
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(3-Chloro-2-fluoro-benzyl)-{5-(5S-chloro- 1H-pyrrolof2,3-b]pyridin-3-yimethyl)-pyrimidin-2-yl]-
amine (P-0392),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-fluoro-3-triflucromethyl-
benzyl)-amine (P-0393),

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y1}-(2-fluora-4-trifluoromethyl-
benzyl)-amine (P-0394),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2,3-difluoro-benzyl)-amine
(P-0395),
(2-Chloro-4-fluoro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl)-
amine (P-0396),
[5-(5-Chloro-1H-pyrrolo[2,3~b]pyn'din-3-ylmethyl)-pyn’midin-Z-yl]-(2-triﬂuoromethoxy-benzyl)-
amine (P-0402),
(Z»Chloro-S-ﬂuoro-benzyl)-[S-(S-chloro-]H‘pyrrolo[2,3-b]pyridin—3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0408),
{5-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmcthyl)-pyrimidin-2-yl]-pyridin-4-ylmethyl-amine
(P-0416),
[5-(5-Chioro-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl]-(2-pyrrolidin-1-yl-cthyl)-
amine (P-0417),

Benzyl-[5-(5-chloro-1 H-pyrrole[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine (P-0418),
Benzyl-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-methyl-amine
(P-0419),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(4-trifluoromethoxy-benzyl)-
amine (P-0420), )
(3-Chloro-benzyl)-[5-(5-chloro-  H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine
(P-0421),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-pyridin-3-ylmethyl-amine
(P-0422),
(5-(5-Chioro-H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-fluoro-benzyl)-amine
(P-0423),

(3-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyrimidin-2-yl]-methyl-
amine (P-0424),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl)-(3,5-difluoro-benzyl)-amine
(P-0425),
[S-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yi])-{1-(2-fluoro-phenyl)-ethyl]-
amine (P-0426),

[1-(4-Chloro-phenyl)-ethyl]-[5-(5-chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-
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amine (P-0427),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y!]-[(S)-1-(4-fluoro-phenyl)-
ethyl]-amine (P-0428),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine (P-0429),
(2-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-methyl-
amine (P-0430),

[5-(5-Chloro-1H-pyrrolo(2,3 —b]pyridin-3-ylmcthyl)-pyrimidin-2-yl]—(2;methyl-benzyl)-aminc
(P-0431),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-methoxy-benzyl)-amine
(P-0433),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(2-morpholin-4-yl-ethyl)-
amine (P-0434),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-cyclohexylmethyl-amine
(P-0435),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-pyridin-2-ylmethyl-amine
(P-0436), ,
[2-(4-Chloro-phenyl)-ethyl]-[5-(5-chloro- | H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine (P-0437),

[5-(5-Chloro-1 H-pyrrolo[2,3-b}pyﬁdin-J-ylmetl)yl)~pyrimidin-2¥yl]-(4-diﬂuoromethoxy-benzyl)-
amine (P-0438),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(4-methoxy-benzyl)-amine
(P-0439),
[5-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl}-(4-methyl-benzyl)-amine
(P-0440),
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-methoxy-ethyl)-amine
(P-0441),
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(3-fluoro-benzyl)-amine
(P-0442),
(3-Chloro-4-fluoro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine (P-0443),
[5-¢5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-cthoxy-benzyl)-amine
(P-0444), :
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-morpholin-4-yl-benzyl)-
amine (P-0445),

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(3-difluoromethoxy-benzyl)-
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amine (P-0446),
(4-Chloro-3-fluoro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyrimidin-2-yl]-
aminc (P-0447),
[5-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-[1-(3-fluoro-phenyl)-cthyl]-
amine (P-0448), and '
[5-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-dimethylamino-benzyl)-
amine (P-0449).

The following table indicates the amine (Column 2) used in Scheme 194 to provide the compounds
(Column 3). Column 1 provides thc compound number and Column 4 the experimental mass

spectrometry result.
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Example 39: Synthesis of (2-chloro—6—ﬂuoro~benzyl)—[5—(lH-pyrrolo[2,3-b]pyridin-.‘!-
ylmethyl}-pyridin-2-yl]-amine P-0210

{0283] (2-Chloro-6-ﬂu0r0-benzyl)-[5-(1H-pyn'olo[2,3-b]pyn'din~3~ylmcthyl)-pyridin-2-yl]-
amine P-0210 was synthesized in 2 steps from 5-( I-Benzenesulfonyl-1H-pyrrolof2,3-blpyridin-3-
ylmethyl)-pyridin-2-ylamine 600 as shown in Scheme 195.

Scheme 195

=N\ _NH = nCI = ﬁa
NIV Y .
B *F@—»S““”/t\ FoSen2 (P F
P (0] X N N
NN NN 817 N
600 SOzPh F 616 §0,Ph Ho P0210

‘Step I — Preparation of [5-(1 -benzenesulfonyl-1H-pyrrolof. 2,3-bjpyridin-3-ylmethyl)-pyridin-2-
Yi]-(2-chloro-6-fluoro-benzyl)-amine (61 7): '

[0284]  5-(} —Bcnzenesulfonyl-]H-pyrrolo[Z,3-b]pyridin-3-ylmelhyl)-pyridin-Z-ylamine (600, 30
mg, 0.083 mmol, prepared as described in Example 29, Scheme 185) was combined with 2-chloro-
6-fluoro-benzaldehyde (616, 26.2 mg, 0.165 mmol) in a 2 mL microwave reaction vial. The
mixture was dissolved in ethanol:acetic acid (95:5, 0.6 mL). Silica supported cyanoborohydride
(1.0 mmol/g, 83 mg, 0.083 mmol) was added and the mixture was irradiated with microwave on
300 watts for 5 minutes at 100 °C. The silica was separated by centrifuging and the supematant
solution was decanted. The silica residue was rinsed with ethano] (0.500 mL) and centrifuged. The
solvents were combined and removed under reduced pressure to give compound 617, which was

used in the next step without further purification.

Step 2 - Preparation of (2-chloro-6-fluoro-benzyl)-f S-(1H-pyrrolof. 2,3-bjpyridin-3-ylmethyl)-
pyridin-2-yl]-amine (P-0210):

[0285] [5-(1-Benzenesulfonyl-lH-pyrrolo[2,3-b)pyridin-3~ylmethyl)-pyridi'n-Z-yl]—(2-chlor0-6-
fluoro-benzyl)-amine 617 was combined with methanol:potassium hydroxide (1 M) (1:1,0.5 mL).
The mixture was heated at 80 °C for 2 hours. Acetic acid (0.1 mL) was added and the solvents
removed under reduced pressure. The rémaim'ng residue was dissolved in dimethylsulfoxide 0.4
mL) and purified by reverse phase HPLC on a Phenomenex column (50mm x 10mm D) elutil_'lg
with 0.1 % trifluoroacetic acid in water and 20-100 % acetonitrile with 0.1% trifluoroacetic acid

over 16 minutes at a flow rate of 6 mL/minute to provide the desired compound P-0210. MS (ESD)

[M+H'] = 367.1.
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10286]  Additional compounds were prepared following the protocol of Scheme 195, replacing
2-chloro-6-fluoro-benzaldehyde 616 with an appropriate aldebyde in Step I. The following
compounds were made following this procedure:

Phenethyl-[5-(1H-pyrrolo[2,3-b] pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0211 )
(2,4-Difluoro-benzyl)-[5-(1 H-pymolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-0212),
(2-Fluoro-benzyl)-[5-(1 H-pyrrolo[Z,3~b]pyridin-3-ylmethyl)-pyridin-z-yl]-amine (P-0213),
(3-Bromo-pyridin-4-ylmet}1yl)-[5-(lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-aminc (P-
0214),

(2-Methoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyn'din-3-ylmethyl)—pyridin-z-yl]-amine
(P-0215),

(2-Chloro-benzyl)~[5-(lH-pyrrolo[2,3-b]pyridin-3-y]mclhyl)-pyridin~2-yl]-amine (P-0216),
(2-Methyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3~ylmethyl)-pyn'din-2-yl]-amine (r-0217),
(1-Methyl-1 H-benzoimidazol-2-ylmethyl)-[5-(1 H-pyrrolof2,3-blpyridin-3-ylmethyl)-pyridin-2-
yl}-amine (P-0218),
(6~Melhoxy-pyridin-3-ylmethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmclhyl)-pyridin-2-yl]-amine
(P-0219),
(1H-Benzoimidazol—Z-ylmethyl)-[S-(1H-pyrrolo[Z,B-b]pyridin—3-ylmethyl)-pyridin-2-yl]-amine
(P-0220),

(2-Chloro-4-fluoro-benzyl)-[5-( 1H-pyrrolo[2,3-b]pyridin-3-y]methyl)-pyridin-Z-yl]-amine (Pp-
0221),
(5-Methoxy-pyridin-3-ylmethy])-[S-(lH-pyrrolo[2,3-b]pyridin-3-ylmcthyl)~pyridin-2-yl]-amine
(P-0222),

(3-Fluoro-pyridin-4-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-amine (P-
0223), '

(6-Mcthoxy-pyridin-2-y!methyl)-[5-(lH—pyrrolo[2,3-b]pyridin-3-ylmethy]) -pyridin-2-yl]-amine
(P-0224),

(4-Fluoro-2-tn’ﬂuoromethyl-benzyl)-[S-( tH -pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0225),

[5-(1 H-Pyrrol0[2,3-b]pyridin-3-ylmethyl)-p.yridin-Z-yl]-(2-lriﬂuoromethyl-benzyl)-amir_xe
(P-0226),
(3,5-Dichloro-pyridin-4~ylmethyl)»[5-(lH-pyrrolo[Z,B-b]pyridin-J—ylmethyl)-pyridin-z-yl]-aminc
(P-0227),

(6-\dorpholin-4-y1-pyridin-2-ylmclhyl)—{5 -(1 H-pyrrolo[Z,B-b]pyridin-J-ylmethyl)-pyridin-Z-yl]-
amine (P-0228),

(3-Fluoro-pyridin-2-ylmethyl)-[S-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-.’!-yl]-amine (P-

0229),
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{5-Fluoro-pyridin-3-ylmethyl)-[5-(! H-pyrrolo[Z,J-b]pyridin~3-ylmethyl)-pyridin-Z-yl]-amine
(P-0230),

(2,4-Dichloro-benzyl)-[5-(1 H-pyrro10[2,3-b]pyridin-3-ylmethyl)-pyn'din-2-yl]-amine (P-0342),
(3-Fluoro-benzyl)-[5-(1 H-pynolo[2,3-b]pyridin-3~ylmet)1yl)-pyn’din-2~yl]-amine (P-0343),
(2~Fluoro—4-[riﬂuoromcthyl-benzyl)-[S-(1H-pynolo[Z,.'S-b]pyridin-3-ylmcthyl)-pyridin-2-y]]~
amine (P-0344),

(4-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo(2.3-b]pyridin-3-ylmethyl)—pyridin-Z»yl]-aminc (P-
0345),

(3-Fluoro-5-tri ﬂuoromethyl-benzyl)-[S-(lH-pyrrolo[z,3-b]pyridin—3-ylmethyl)-pyridin-Z-yIJ-
amine (P-0346),

(2-Morpholin-4-y1-pyridin-3-ylmethyl)—[5—(1 H~pyrrolo[2,3-b]pyridin—3-ylmethyl)-pyridin-2-yl]-
amine (P-0347),

(4-Chloro-3-trifluoromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-p yridin-2-yl]-
amine (P-0348),

(2-Chloro-5-trifluoromethy!-benzyl)-[5-(1 H-pyrrolo[Z,S-b]pyridin-3-ylmethyl)-pyn'din-2-yl]-
amine (P-0349),

(2-Fluoro-5-trifluoromethyl-benzyl)-[5-( lH-pyrrolo[z,3~b]pyridin-3-ylmclhyl)-pyridin-2-yl]~
amine (P-0350),

(2,3-Dichloro-benzyl)-[5-(1 H-pyrrolo[Z,S-b]pyﬁdix}-S-ylmethyl)-pyridin-Z'yl]-amine (P-0351),
(2-Fluoro-3-methoxy-benzy!)-[5-(1 H~pyno]o[2,3-b]pyridin-3-ylmelhyl)—pyridin-2-yl]-amine (P-
0352),

Dimethyl-(5-{{5-(] H-pyrrol0[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino]-mcthyl} -pyrimidin-2-
yl)-amine (P-0353),

‘ {3-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin~3-ylmcthyl)-pyridin-Z-yl]-amine (P-

0354),
(5-Fluoro-pyridin-Z~y1melhyl)-[5-(1H-pyrro]o[2,3—b]pyridin-3-ylmclhyl)-pyridin-Z-yl]-amine (P-
0355),

(3,5-Diﬂu0ro—bcnzy1)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-amine (P-0356),
(2-Propoxy-benzyl)-[5-(] H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-amine (P-0357),
(2-Morpholin-4-yl-benzyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-amine P-
0358),

(2-Chloro-3-methoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethy])-pyridin-2-yl]-amine -
0359),

(2-Fluoro-6-triflucromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2- yli-
amine (P-0360), '

{2-(2-Morpholin-4-yl-ethoxy)-benzyl]-[5-(1 H-pyrrolo{2,3-b] pyridin-3-ylmethyl)-pyridin-2-yl}-
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amine (P-0361),
(2,3-Diﬂuoro-bcnzy1)-[5-(1H-pyrrolo[2,3-b]pyridin-3—ylmcthyl)-pyridin-Z-yl]-amine (P-0362),
(2-Chloro-3-lriﬂuoromcthyl-benzyl)-[S-(lH-pyn'olo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0363),

(2-Chloro-5-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine (P-
0364),
(2-F1uoro-3-lriﬂuoromethyl-benzyl)-[S-(lH-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-
amine (P-0365),
(S-Fluoro-Z-methoxy-benzyl)-[S-(lH-pyn'olo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-
0366),
(2-Diﬂuoromethoxy-benzyl)-[S-(1H-pyrrolo[Z,}-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-
0367),
(2-Fluoro-4-methy]-benzyl)-[S-(lH-pyrrolo[Z,S-b]pyridin-3-ylmelhyl)-pyridin-2-yl]-aminc (P-
0368),

[2-(3-Dimethylamino-propoxy)-benzyl]-[5-( H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0369),
(2.6-Dimethoxy-pyridin-3-ylmcthyl)—[S-(]H-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0370),

(2-Fluoro-5-methoxy-benzyl)-[5-(1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl)-amine (P-
0371),
(4-Fluoro-2-methyl-benzyl)-[j’(1H-pynolo[2,3-b]pyridin-3-ylmethyl)-pyridin-z—y]]-amine (P-
0372),
(3-Chloro-S-ﬂuoro-bcnzyl)-[S-(1H-pyrro]o[2,3-b]pyridin-3-ylmethyl)-pyridin-z-yl]-amine (P-
0373),

(6-Cyclopentyloxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine (P-0374),
(5-Fluoro-2-triﬂuoromc::thyl-benzyl)-[s-(lH-pyrrolo[Z,3-b]}')yridin—3-ylmethyl)'pyn'din-Z-yl]~
amine (P-0375),

(5-(1H-Pyrrolo[2,3 -b]pyridin-3-ylmelhyl)-pyridin-Z-yl]-[2-(2,2,2-triﬂuoro-cthoxy)-pyridin-B-
ylmethyl)-amine (P-0376),

Propane-| -sulfonic acid (2-ﬂuoro-3-”{[5-(lH-pyrrol0[2,3-b]pyridin-3-ylmethyl)~pyridin-2-
ylamino]-methyl}-phenyl)-amide (P-0377),

(2,5-Dichloro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-0380),
Pyrimidin-S-ylmcthyl-[S-(lH-pyrrolo[Z,S—b]pyridin-S—y]methyl)-pyridin-2-yl]-amine (P-0381),
(5-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo(2,3-b)pyridin-3-ylmethyl)-pyridin-2-yl]-amine (P-

0382),
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(2-Ethyl-benzyl)-[5-(1 H—pyrrolo[2,3-b]pyridin-3-ylmethyl)‘pyridin-2-yl]-amine (P-0383),
2,2-Dimethyl-N-(3- {[5-( 1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylamino]-methyl}-
pyridin-2-yl)-propionamide (P-0384),

Methyl-(3-{[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z-ylamino]-methyl) -pyridin-2-yl)-
amine (P-0385),

Methyl-(5-{{5-(1 H-pyrrolo[2,3-b]pyridin—3—ylmethyl)-pyridin-Z-ylamino]-mcthyl }-pyrimidin-2-
yl)-amine (P-0386),

(2-Chloro-4-methanesulfonyl-benzyl)-[5-(1 H-pyrrolo[2.3-b]pyridin-3-y!methyl)-pyridin-2-yl]~
amine (P-0387), :
(5-Fluoro-2-methyl-benzyl)-{5-(1 H-pyrrolo[Z,B-b]pyridin-3-ylmethyl)-pyridin-Z-yl]-amine (P-
0397),

(2,2-Difluoro-benzof1 ,3]dioxol-4-ylmethyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-amine (P-0398),

Dimethyl-(3-{[5-(1 H-pyrrolo[2,3-b]pyridin—3-ylmethyl)-pyridin-Z-yIamino]-methyl} -pyridin-2-
yl)-amine (P-0399),
(5-Chloro-pyridin-}-ylmelhy])—[S-(lH-pyrrol0[2,3-b]pyridin-3-y]melhyl)-pyridin'Z-yl]-amine (P-
0400), and

(2-Methoxy-pyrimidin-5-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine
(P-0401).

The following tablc indicates the aldehyde (Column 2) used in Step | of Scheme 195 to provide
the compounds (Column 3). Column 1 provides the compound number and Column 4 the

experimental mass spectrometry result.

Compound MS(ESI}
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Example 40: Synthesis of [4-Chloro-S-(S-chloro-lH-pyrrolo[Z,3-b]pyridin-3-ylmethyl)-
thiazol—Z—yl]-(6—methoxy-pyridin-3-ylmethyl)-amine P-01%90

[0287) [4-Chloro-5-(5-chloro~lH-pyn‘olo[2,3-b]pyridin-3-y]methyl)olhiazol-2~yl]-(6-methoxy-
pyridin-3-ylmethyl)-amine P-0190 was synthesized in 2 steps from 5-(1-benzenesulfonyl-5-chloro-
lH-pyrrolo[Z,J-b]pyridin-3-ylmethyl)—4-chloro-thiazol-Z-ylamine 592 as shown in Scheme 196.

Scheme 196
. NHz o~ “(
& N 7

b <N step2 © N\ ¢ <"

\ ct Pz 3‘991 \ ci P | N O

H P-0180
OPh
592 SOgPh S 2

Step I - Preparation of [5-(1-benzenesulfonyl-5-chioro-1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-4-
chloro-thz'azo/-Z-y/]-(d-melhoxy-pyridin-}-ylmethyl)—amine (619):

|0288] 5-(1 -Benzcncsulfonyl-S-ch]oro-1H-pyn'olo[Z,3-b]pyridin-3-ylmcthyl)-4-chloro-:hiazol-
2-ylamine (592, 30 mg, 0.083 mmol, prepared as described in Example 27, Scheme 183) was
combined with 6-methoxy-pyridine-3-carbaldehyde (618, 26.2 mg, 0.165 mmol) ina 2 mL
microwave reaction vial. The mixture was dissolved in ethanol: acetic acid (95:5, 0.6 mL). Silica
supported cyanoborohydride (1.0 mmol/g, 83 mg, 0.083 mmol) was added and the mixture was
irradiated with microwave on 300 watts for 5 minutes at 100 "C. The silica was separated by
centrifuging and the supemnatant solution was decanted. The silica residue was rinsed with ethanol
(0.500 mL}) and centrifuged. The solvents were combined and removed under reduced pressure to

- give the desired compound 619, which was used without further purification.

Step Il ~ Preparation of {4-chloro-5-(5 -chloro-1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-thiazol-2-
YI]-(6-methoxy-pyridin-3-ylmethyl)-amine (P-0190):
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[0289])  [5-(1-Benzenesulfonyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-4-chloro-thiazol-2-yl}-(6-
methoxy-pyridin-3-ylmethyl)-amine 619 was combined with methanol: potassium hydroxide (1M)
(1:1, 0.5 mL}. The mixture was heated at 80 °C for 2 hours. Acetic acid (0.1 mL) was added and
the solvents removed under reduced pressure. The remaining residue was dissolved in
dimethylsulfoxide (0.4 mL) and purified by reverse phase HPLC on a Phenomenex column (50mm
x 10mm ID) eluting with 0.1 % trifluoroacetic acid in water and 20-100 % acetonitrile with 0.1%
trifluoroacetic acid over 16 minutes at a flow rate of 6 mL/minute to provide the desired compound

P-0190. MS (ESI) [M+H']"=419.9.

[0290]  Additional compounds were prepared following the protocol of Scheme 196, replacing
6-methoxy-pyridine-3-carbaldehyde 618 with a suitable aldehyde in Step 1. The following
compounds were made following this procedure:
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-thiazol-2-yImethyl-
amine (P-0189),
Bcnzyl-[4-chloro-5-(5-chloro—lH-pyrrolo[2,3~b]pyn'din-3-ylmethyl)-thiazol-Z-yl]-amine (P-0192),
[4-Chloro-5-(5-chloro-1H-pyrrolof2,3-b]pyridin-3 -ylmethyl)-thiazol-2-yl]-(3-methoxy-benzyl)-
amine (P-0193),
(4-Chloro-benzyl)-{4-chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazoi-2-yl]-
amine (P-0194),
[4-Chioro-5-(5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(4-fluoro-benzyl)-
amine (P-0195),
(4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl)-(2,4-dimethyl-thiazol-5-
ylmethyl)-amine (P-0196),
>[4-Chloro-5-(5-chloro- H-pyrrolo[2,3-b}pyridin-3-ylmethyt)-thiazol-2-yl]-(2-ethy!-5-methyl-3H-
imidazol-4-ylmethyl)-amine (P-0197),
[4-Chloro-5-(5-chloro-] H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-ethyl-2H-pyrazol-3-
ylmethyl)-amine (P-0198),
[4-Chloro-5-(5-chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)~thiazoi-2-yl]-(6-melhoxy-pyridin-z-
ylmethyl)-amine (P-0199),
(4-Chloro-5-(5-chloro- | H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(3-fluoro-pyridin-4-
ylmethyl)-amine (P-0200),
[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methyl-thiazol-4-
ylmethyl)-amine (P-0201),
[4-Chloro-5-(S-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-methyl-thiazo}-5-
ylmethyl)-amine (P-0202),
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(5-chloro-pyridin-2-
151
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ylmethyl)-amine (P-0203),
(4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y]-pyridin-3 -ylmethyl-
amine (P-0236),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yi)-pyridin-4-ylmethyl-
amine (P-0237),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-(3-chloro-pyridin-4-
ylmethyl)-amine (P-0238),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(1-ethyl- 1H-pyrazol-4-
ylmethyl)-amine (P-0239),
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]~(5-ﬂuoro-pyridin-2-
ylmethyl)-amine (P-0240),

[4-Chioro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl) -thiazol-2-yl]-(5-methoxy-pyridin-3-
ylmethyl)-amine (P-0241),

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl)-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine (P-0242),

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-chloro-6-fluoro-
benzyl)-amine (P-0243),
(4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-phenethyl-amine
(P-0244),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-Z-yl]-(2,4-diﬂuoro-benzyl)-
amine (P-0245),

[4-Chloro-5-(5-chloro-i H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-fluoro-benzyl)-
amine (P-0246),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-lhiazol-2-yl]-(2-melh0xy-pyridin-3-
ylmethy!)-amine (P-0247),
(2-Chloro-benzyl)-[4-chloro-5-(S—Chloro-1H-pynolo(2,3-b]pyridin-3-ylmethyl)-thiazoI-Z-yl]-
amine (P-0248),

[4-Chloro-5-(5-chloro-| H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl)-(2-methyl-benzyl)-
amine (P-0249),

[4-Chloro-5-(5-chloro- | H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-chloro-4-fluaro-
benzyl)-amine (P-0250),

(4-Chloro-5-{5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-( 3-fluorg-pyridin-2-
ylmethyl)-amine (P-0251),

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-thiazol-2- y1]-(6-morpholin-4-yl-
pyrtidin-2-ylmethyl)-amine (P-0252),

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3-ylmethy!)-thiazol-2-yl}-(3,5-dichlore-pyridin-4-
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ylmethyl)-amine (P-0253),
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-triflucromethyl-
benzyl)-amine (P-0254), and

[4-Chloro-5-(5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]}-(6-methyl-pyridin-2-
yimethyl)-amine (P-0255).

The following table indicates the aldehyde (Column 2) used in Step ! of Scheme 196 to provide

the compounds (Column 3). Column | provides the compound number and Column 4 the

experimental mass spectromelry result.
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Compound MS(ESI)
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[0291] Additional compounds were prepared following the protocol of Scheme 196, replacing
5-(1-benzenesulfonyl-S-chloro-lH-pyrrolo[2,3-b]pyridin-S-ylmelhyl)-4-chloro-thiazol-2-ylamine
592 with 5-(1 -bcnzenesulfonyl-lH-pyrrolo[2,3-b]pyridin-3~ylmethyl)-4-chloro-lhiazol-Z-ylamine
593 (prepared as described in Example 27, Scheme 183) in addition to replacing 6-methoxy-.
pyridine-3-carbaldehyde 618 with a suitable aldehyde in Step 1. The following compounds were
made following this procedure:
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl] -(2,4-dimethyl-thiazol-5-
ylmethyl)-amine (P-0204),
[4-Chloro-5-(1 H-pyrrolo[Z,3'b]pyridin-S_-ylmelhy])-thiazol-2-yl]-(Z-ethyl-S-melhyI-.'iH-imidazo]-
4-ylmethyl)-amine (P-0205),
[4-Chloro-5-(lH-pyrrolo[Z,S-b]pyﬁdin-3-ylmethyl)-thiazol-Z-yl]-(S-ﬂuoro-pyridin-Z-ylmethyl)-
amine (P-0206),
[4-Chloro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-(hiazol-2-yl]-(5-methoxy-pyridin-3-ylmethyl)-
156
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amine (P-0207),

PCT/US2007/085289

[4-Chloro-5-(lH-pyrrolo[2,3-b]pyridin-3-ylmemyl)-t}xiazol-2-yl]-(4,5-dimexhyl-lhiophen-Z‘

ylmethyl)-amine (P-0208),
[4-Chloro-5-(i H—pyrrolo[2,3-b}pyridin-3-ylmethyl)-miazol-2-yl]-(2,5-dimelhyl-thiophen-3-
ylmethyl)-amine (P-0209),
The following 1able indicates the aldehyde (Column 2) used in Step 1 of Scheme 196 1o provide

the compounds (Column 3). Column 1 provides the compound number and Column 4 the

experimental mass spectrometry result.
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Example 31: Synthesis of 5-|1-(1H-pyrrolo[2,3-b]pyridin-3-yl)—e_thyl]-pyridin-z-yl-(4-
trifluoromethyl-benzyl)-aminc P-0388

[0292] 5-[1—(1H-Pyrrolo[Z,3-b]pyridin-B-yl)-elhyl]vpyridin-2-yl-(4-triﬂuoromethyl-benzyl)-
amine P-0388 was synthesized from (5-bromo-pyridin-2-yl)-(4-triflucromethyl-benzyl)-amine 17

as shown in Scheme 197.

Scheme 197
0 o ;

Br = N 9 7z
\(j Ste 1)‘\(l _..5“"’2)\(ijkoJ< + m Step 3

N”~NH kRt NTNH NN

o TIPS
620 621
17 CF, CF, CF3

i
Z. z

X 822
TIPS

Step | - Preparation of {-[ 6-(4-trifluoromethyl-benzylamino)-pyridin-3-yl]-ethanone (620):

10293) (5-Bromo-pyridin-2-y!)-(4-triflucromethyl-benzyt)-amine (17, 3.00 g, 9.06 mmol) was
dissolved in tetrahydrofuran (80 mL). The reaction was cooled at -78 °C under an atmosphere of
argon. 2.5 M n-butyllithium in hexane (10.9 mL) was added. The reaction was stirred at -78 °C for
60 minutes. N-Methoxy-N-methylacetamide (1.93 mL, 18.1 mmol) was added to the reaction,
which was allowed to warm to room temperature. The reaction was poured into 1M ammonium
chioride and brine and extracted with ethyl acetate. The organic portions were dried with
anhydrous sodium sulfate, filtered and the filtrate was adsorbed onto silica. The mixture was
purified by silica gel chromatography (ethyl acetate:hexanes) to provide the desired compound as
an oil that crystallized to a white solid (620, 1.328 g, 50%), consistent with the compound structure

by '"H-NMR and MS(ESI): [M+H"}'=295.3.

Step 2 - Preparation of (5 -acetyl-pyridin-2-yl)-(4-trifluoromethyl-benzyl)-carbamic acid tert-buiyl
ester (621):

[0294] To 1-[6-(4-triflucromethyl-benzylamino)-pyridin-3-yl]-ethanone (620, 1.30 g, 4.42
mmol) in tetrahydrofuran (15.0 mL) were added di-tert-butyldicarbonate (1.10 g, 5.04 mmol), 4-
dimethylaminopyridine (0.0259 g, 0.21 mmot) and N,N-diisopropylethylamine (0.888 mL, 5.10

mmol) under an atmosphere of nitrogen. The reaction was stirred at room temperature for 3 days.
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The mixture was extracted with ethyl acetate and saturated sodium bicabonate. The organic
portions were dried with anhydrous sodium sulfate, filtered and the filtrate was adsorbed onto
silica. The mixture was purified by silica gel chromatography (0-15% ethyl acetate:hexanes) to
provide the desired compound as an oil that solidified to a whilte solid (621, 1.29g, 74%),

consistent with the compound structure by 'H-NMR.

Step 3 - Preparation of 1-[ 6-(4-triftuoromethyl-benzylamino)-pyridin-3-ylj-1-(1-
iriisopropylsilanyl-1H-pyrrolof2,3-b]pyridin-3-yl)-ethanol (622):

[0295]  3-lodo-1-triisopropylsitanyl-1H-pyrrolo[2,3-b]pyridine (96, 485.9 mg, 1.21 mmol) was
dissolved in tetrahydrofuran (8 mL) at -20 °C under an atmosphere of nitrogen. 2.0M
isopropylmagnesium chloride in tetrahydrofuran (0.655 mL) was added. The reaction was stirred

at -20 °C for 1 hour. Into the reaction was added (5-acetyl-pyridin-2-y})-(4-trifluoromethyl-

* benzyl)-carbamic acid tert-butyl ester (621, 300.0 mg, 0.76 mmol) in tetrahydrofuran (6 mL) The

reaction was allowed to warm to room temperature overnight. The mixture was extracted with
ethyl acetate and saturated sodium bicabonate. The organic portions were dried with anhydrous
sodium sulfate, filtered and the filtrate was adsorbed onto silica. The mixture was purified by silica
gel chromatography on the (ethy! acetate:hexanes), to provide the desired compound as an oil

(622, 125 mg, 29%), consistent with the compound structure by 'H-NMR.

Step 4 - Preparation of 5-[1-(1H-pyrrolof. 2,3-b)pyridin-3-yl)-vinyl]-pyridin-2-yl-(4-
trifluoromethyl-benzyl)-amine (623):

[0296)  1-[6-(4-Trifluoromethyl-benzylamino)-pyridin-3-yl}-1-(1 -triisopropylsilanyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-ethanol (622, 125.0 mg, 0.22 mmol) was dissolved in acetonitrile (11.7
mL) and trifluoroacetic acid (0.175 mL, 2.3 mmol) and triethylsilane (0.292 mL, 1.8 mmol) were
added. The reaction was heated to reflux overnight. The reaction was concentrated, then washed
with ethyl acetate and saturated sodium bicarbonate. The organic portions were dricd with
anhydrous sodium sulfate, filtered and the filtrate was adsorbed onto silica. The mixture was
purified by silica gel chromatography (0-60% ethyl acctale:hexancs)vto provide the desired
compound (623, 43 mg, 50%), consistent with the compound structure by 'H-NMR.

Step 5 - Preparation of 5-{1-(1H-pyrrolo[2, 3-b]pyridin-3-yl)-ethyl]-pyridin-2-yl-(4-
trifluoromethyl-benzyl)-amine (P-0388):

[0297]  5-[1-(1H-Pyrrolo[2,3-b)pyridin-3-yl)-vinyl] -pyridin-2-yl-(4-trifluoromethyl-benzyl)-
amine (623, 0.043 g, 0.0001 1 mol) was dissolved in tetrahydrofuran (10 mL) and methano! (10
mL). The reaction was shaken under an atmosphere of hydrogen (30 psi) overnight. The reaction
was filtered through Celitc and the filtrate adsorbed onto silica and purified by silica gel column

chromatography (ethyl acetate:hcxanes) to provide the desired compound as a white solid (P-0388,
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2.1 mg, 5%), consistent with compound structure by 'H-NMR and MS(ESI): [M+H"]"=397.6.

Examplc 42; Synthesis of {5-(5-Chloro-lH~pyrrololz,3-b]pyridin-3-ylmethyl)-thiazol-Z-yl]-
(4-fluore-benzyl)-amine P-0290

10298] [S-(S-Chloro-lH-pyrrolo[Z,B-b]pyridin-3-ylmethyl)-thiazol-Z-yl]-(4-fluoro-benzyl)-amine
P-0290 was synthesized in four steps from (4-ﬂuoro-bcnzyl)-(4-chloro-5-formyl-thiazol-2-yl)—

carbamic acid tert-buty! ester 624 as shown in Scheme 198.

Scheme 198
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Step | - Preparation of (4-ﬂuaro-benzyl)-(4-chloro-5-formyl-rhiazoI-Z-yl)-carbamic acid tert-butyl
ester (625).

[0299] To a solution of (4-ﬂuoro-bcnzyl)—(4-chloro-5—formyl-thiazol-Z-yl)-carbamic acid tert-
butyl ester (624, 1 g, 2.70 mmol, preparcd as described in Example 3, Scheme 159, Step 2, where
4-(aminomethyl)pyridine 516 is replaced with p-fluorobenzylamine, i.e. intermediate in preparing
compound P-0156) in methanol (100 mL) was added Pd/C (100 mg, 50% water wet) and sodium
acetate (660 mg, 8.09 mmol) and the mixture was shaken under an atmosphere of hydrogen (50
psi) overnight observing ~50% conversion by LC/MS. The mixture was filtered over a bed of
Celite and the solvent was removed in vacuo and purified by éilica gel chromatography (ethy!
acetate/heptane) to provide the desired compound as an off-white solid (450 mg, 50 %), consistent

with compound structure by 'H-NMR.

Step 2 - Preparation of {5-[(5-chloro-1 -triisopropylsilanyl-1H-pyrrolof 2,3-b]pyridin-3-yl)-
hydroxy-methyl]-thiazol-2-yl}-(4-fluoro-benzyl)-carbamic acid tert-butyl ester (627):

[0300] To a solution of 5-chloro-3-iodo-1-(triisopropylsilyl)-1 H-pyrrolo[2,3-b]pyridine (626,
300 mg, 0.69 mmol) in tetrahydrofuran (10 mL) at -20 °C was added dropwise iso-propyl-
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magnesium chloride (2M in tetrahydrofuran, 0.44 mL, 0.88 mmol), The reaction mixture was
allowed to warm to 0 °C over 10 minutes and then cooled to -40 °C. To this reaction mixture was
added a solution of (4-fluoro-benzyl)-(4-chloro-5-formyl-thiazol-2-yl)-carbamic acid tert-butyl
ester (625, 211 mg, 0.63 mmo}) in tetrahydrofuran (5 mL). The reaction mixture was allowed to
warm to 0 °C over 30 minutes and then quenched with brine (50 mL). The mixture was transferred
10 a separatory funncl and the layers were separated. The organic layer was dried over sodium
sulfate and evaporated in vacuo to give the crude material which was purified by silica gel column
chromatography (0-30% ethy! acetate/heptane) to provide the desired compound as a foam (120
mg, 30%), consistent with structure by 'H-NMR.

Step 3 - Preparation of [ 5-(5-chloro-IH-pyrralo[Z,3-b]pyrz'din-3-y1me(lxyl)-lhiazo[-?—yl]—(4-
fluoro-benzyl)-carbamic acid tert-butyl ester (628):

[0301] To a solution of {’5-((5-chloro-l—tn'isopropylsilanyl-1H-pyrrolo[2,3—b]pyridin-3-yl)-
hydroxy-methyl]-thiazol-2-yl}-(4-fluoro-benzyl)-carbamic acid tert-butyl ester (627, 120 mg,
0.186 mmol) in acetonitrile (3 mL) was added trifluorcacetic acid (0.14 mL, 1.86 mmol) and
triethylsilane (0.30 mL, 1.86 mmol). The resulting mixture was stirred for 2 hours at 40 °C. The

solvent was then removed in vacuo and the residue was used directly in the next step.

Step 4. Preparation of [. 5-(5-chloro-1H—pyrrolo[2,3-b]pyridin-3-y1methyl)-Ihiazol-Z-yI]-(4-ﬂuoro-
benzyl)-amine (P-0290).

[0302] To the solution of crude [5-(5-chlor0-1H-pyrrolo[Z,}-b]pyridin-3-ylmelhyl)-thiazol~2-yl]-
(4-fluoro-benzyl)-carbamic acid tert-butyl ester (628, 0.186 mmol theory) in dichloromethane (5
mL) at room temperature was added trifluoroacetic acid (1 mL) and the reaction was allowed to
stir overnight. The solvent was removed in vacuo and the residue taken up in ethyl! acetate and
then washed with saturated aqueous potassium carbonate making sure basicity was reached. The
layers were separated and the aqueous layer was back-extracted with ethyl acetate. The combined
organic layers were dried over sodium sulfate and evaporated in vacuo to give the crude compound
which was purified by silica gel chromatography (0-10% methanol/ethyl acetate). The solvent was

removed in vacuo and the material was triturated with dichloromethane to give the desired

compound as an off-white solid (20 mg, 29 % over 2 steps) consistent with compound structure by

'H-NMR and MS(ESI): [M+H]"=372.9.
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[0303] (4~F1uoro-benzyl)-[5-(lH-pyrrolo[2,3»b]pyridin-3-ylmethyl)—thiazol-Z-yl]-amine P-0389

i«fb
NN

was synthesized following the protocol of Scheme 198, replacing 5-chloro-3-iodo-1-
(xriisopropylsilyl)-lH-pyrrolo[2,3-b]pyridine 626 with 3-iodo-1-triisopropylsilanyl-1H-

pyrrolo[2,3-b]pyridine 96, 10 provide the desired compound, consistent with structure by 1H-NMR
and MS(ESI): [M+H"]"=339.0.

Example 43: Synthesis of (5-chloro-1 H—pyrrolo[2,3-blpyridin—3-yl)-[2-ethyl—5—(4-ﬂuoro-
benzylamine)-2H-pyrazel-3-yl}-methanone P-0184

[0304) (5-Chloro-1H-pyrrolo[2,3-b]pyridin- 3-y1)-[2-ethyl-5-(4-fluoro-benzylamino)-2H-
pyrazol-3-yl}-methanone P-0184 was synthesized from 5-chloro- | H-pyrrolo[2,3-b]pyridine §32 in

1 step as shown in Scheme 199.

Scheme 199
F
F NJC
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Step I - Synthesis of (5-chloro-1H-pyrrolof 2,3-b)pyridin- 3-yl)-[. 2-ethyl-5-(4-fluoro-benzylamino)-
2H-pyrazol-3-ylj-methanone (P-0184):

[0305) 5-Chloro-1H-pyrrolo[2,3-b]pyridine (532, 0.068 g, 0.44 mmol) was combined with
methanol (10 mL) and potassium hydroxide (0.16 g, 2.8 mmol). The mixture was stirred for 50
minutes, then 2—elhyl-5-(4-ﬂuoro-benzylamino)-_ZI-I-pyrazolc-3-carbaldehyde (530, 0.100 g, 0.40
mmol, prepared as described in Example 8, Scheme 162, Step S5) was added and the reaction was
stirred overnight at room temperature and then concentrated. Ethyl acetate was added and the
mixture was washed with sodium bicarbonate saturated solution and brine. After drying over
anhydrous sodium sulfate the solvent was removed under reduced pressure. Purification with silica
gel column chromatography eluting with a gradient of ethyl acetate (10-100%) in hexanes
provided the desired compound (0.0033 g, 2%). MS (EST) [M+H']" = 398.1.
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Example 44: Synthesis of [5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1-ethyi-1H-
pyrazol-3-yl}-(4-fluoro-benzyl)-amine P-0185

{0306] [5-(5-Chloro-1H-pyrrolo(2,3-b)pyridin-3-ylmethyl)-1-cthyl-1H-pyrazol-3-yl]{4-fluoro-
benzyl)-amine P-0185 was synthesized from S-chloro-3-iodo-1-triisopropylsilanyl-1H-pyrrolo(2,3-
b)pyridine 629 in 2 steps as shown in Scheme 200.

Scheme 200
F F
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Step | - Synthesis of (5-chloro-1H-pyrrolof2,3-b]pyridin-3-yl)-[ 2-ethyl-5-(4-fluoro-benzylamino)-
2H-pyrazoi-3-yl]-methanol (630):

{0307] 5-Chloro-3-iodo-1-triisopropylsilanyl-1H-pyrrolo[2,3-blpyridine (629, 0.15 g, 0.34
mmol) was dissolved in tetrahydrofuran (3 mL, 40 mmol) and the solution was cooled to -20 °C. 2
M isopropylmagnesium chloride in tetrahydrofuran (200 pL) was added dropwise and the reaction
was stirred and allowed to warm to -5 °C. After the reaction was cooled to -20 °C, 2-ethyl-5-(4-
flucro-benzylamino)-2H-pyrazole-3-carbaldehyde (530, 0.043g, 0.17 mmol, prepared as described
in Example 8, Schemel 62, Step 5) in tetrahydrofuran (4 mL) was added to the mixture. The
reaction was stirred and allowed to warm to -5 °C, then concentrated, ethyl acetate was added and
the mixture was washed with sodium bicarbonate saturated solution and brine. Afler drying over
anhydrous sodium sulfate, the solvent was removed under reduced pressure. Purification with
silica gel column chromatography eluting with a gfadient of ethy) acetate (5-80%) in hexanes gave

the desired compound (630, 0.038 g, 40%).

Step 2 - Synthesis of 5-(5-chloro-1H-pyrrolaf2,3-b]pyrid in-3-yimethyl)-1-ethyl-1H-pyrazol-3 -yl]-
(4-fluoro-benzyl)-amine (P-0185):

[0308] (5-Chloro-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-(2-ethy 1-5-(4-fluoro-
benzylamino)-2H-pyrazol-3-yl]-methanol (630, 0.045 g, 0.081 mmol) was dissolved in acetonitrile
(5 mL) and triethylsilane (0.4 mL, 2.0 mmol) was added, followed by trifluoroacctic acid (0.2 mL,
2.0 mmol). The reaction was stirred at room temperature for 45 minutes, then stirred at 60 °C for
45 minutes. The solvent was removed under reduced pressure, ethyl acetate was added and the
organic was washed with sodium bicarbonate saturated solution and brine. After drying over
anhydrous sodium sulfate, the solvent was evaporated to dryness. Purification with silica gel
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column chromatography ¢luting with a gradient of ethyl acetate (40-100%) in hexanes gave' the
desired compound (P-0185, 6.0068 g, 22%). MS (ESI) [M+H']"=384.1.

Example 45: Synthesis of 3-2-Fluoro-6-[(5-fluoro-pyridin-3-ylmethyl)-amino|-pyridin-3-
ylmethyl-1H-pyrrolo]2,3-bjpyridine-5-carbonitrile P-0415

[0309] 3-2-Fluoro-6-[(5-fluoro-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl-1 H-pyrrolo[2,3-
bJpyridine-5-carbonitrile P-0415 was synthesized in 5 steps from 1H-Pyrrolo[2,3-b]pyridine-3-

carbonitrile 632 as shown in Scheme 201.

Scheme 201
/ ! F
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Step 1 — Synthesis of 3-dimethylaminomethyl-1H-pyrrolof 2,3-bjpyridine-5-carbonitrile (633):
[0310] To 1H-Pymrolo[2,3-b]pyridine-5-carbonitrile (632, 3.00 g, 0.0210 mol) in isopropyl
alcohol (120 mL) were added dimethylamine hydrochloride (1.91 g, 0.0235 mol) and
formaldehyde (0.708 g, 0.0236 mol). The reaction was heated to reflux overnight, then
concentrated, poured into water, and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated and purified by silica gel
column chromatography eluting with 5% to 30% methanol in dichloromethane containing 0.3%

triethyl amine to give the desired compound (633, 2.0 g, 48%).

Step 2 — Synthesis of 5-cyano-3-dimethylaminomethyl-pyrrolo[2,3-bjpyridine-1 -carboxylic acid
teri-butyl ester (634):

[0311] To 3-dimethylaminomethyl-lH-pyrrolo[2,3-b]pyridine-5-carbonitrile (633,2.0g,0.010
mol) in tetrahydrofuran (60.0 mL) were added di-tert-butyldicarbonate (2.62 g, 0.0120 mol),
4-dimethylaminopyridine (0.12 g, 0.0010 mol) and triethylamine (4.0 mL, 0.029 mol). The
reaction was stirred at 45 °C over a weekend, then concentrated, poured into aqueo'us potassium
carbonate, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium

sulfate and filtered. The filtrate was concentrated and purified by silica gel column

chromatography eluting with 2% to 30% methanol in dichloromethane in hexane to give the \
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desired compound (634, 2.50 g, 83%).

Step 3 - Synthesis of 3-chloromethyl-5-cyano-pyrrolo[2, 3-b]pyridine-1-carboxylic acid tert-butyl
ester (635):

[0312] To 5-cyano-3-dimethylaminomethyl-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyl
ester (634, 2.60 g, 8.66 mmol) in toluene (60.0 mL) under an atmosphere of nitrogen was added
ethyl chloroformate (0.828 mL, 8.66 mmol). The reaction was stirred at room temperature for 3
hours, then poured into water and extracted with ethy! acetate. The organic layer was dried over
anhydrous sodium sulfate and filtered. The filtratc was concentrated and purified by silica gel
column chromatography eluting with 20% to 100% ethy! acetate in hexane to give a white solid

(635, 400 mg, 16%).

Step 4 - Synthesis of [5-(5-cyano-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-yl]-(5-
Sluoro-pyridin-3-ylmethyl)-carbamic acid tert-butyl ester (636):

[0313] To (5-bromo~6-ﬂuoro-pyridin-2-yl)-(5-ﬂuoro-pyridin-3-ylmethyl)-carbamic acid tert-
butyl ester (631, 0.600 g, 1.50 mmol, prepared as described in Example 21) in tetrahydrofuran
(10.0 mL) at -25 °C under an atmosphere of nitrogen, was added a solution of
isopropylmagnesium chloride (2.0 M in tetrahydrofuran, 0.730 mL). The reaction was allowed to
warm to 5 °C over | hour. The reaction was cooled to -35 °C, followed by addition of a solution of
CuCN.2LiCl (0.65 M in tetrahydrofuran, 2.4 mL). After 5 minutes, 3-chloromethyl-5-cyano-
pyrTolo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester (635, 0.086 g, 0.29 mmol) in
tetrahydrofuran (4.0 mL) was added to the reaction. The reaction was allowed to warm to room
temperature over | hour, then poured into a diluted ammonia solution, and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and filtered. The filtrate was
concentrated and purified by silica gel column chromatography cluting with 20% to 100% ethyl
acetale in hexane to give the desired compound (636, 0.13 g, 92%). MS (ESI) [M+H']" =4774.

Step 5 — Synthesis of 3-2-fluoro-6-{| (Sﬂuoro-pyridin-3-y1melhy1)-amino]-pyridin-3—y1melhy1-1 H-
pyrrolof2,3-bjpyridine-5-carbonitrile (P-0415):

[0314] To [5-(5-cyano-] H-pyrrolo[?.,3-b]pyridin-J-ylmcthyl)-é-ﬂuoro-pyridin-?.-yl]-(S-ﬂuoro-
pyridin-3-ylmethyl)-carbamic acid tert-butyl ester (636, 0.130 g, 0.27 mmol} in dichloromethane
(10.0 mL) was added trifluoroacetic acid (1.00 mL, 6.0130 mol). The reaction was stirred at room
temperature overnight. The reaction was concentrated, poured into aqueous potassium carbonate,
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and
filtercd. The filtrate was concentrated and purified by silica gel column chromatography eluting
with 25% to 100% cthy! acetate in hexane to give.a white solid (P-0415, 85.6 mg, 83.4%). MS

(ESI) (M+H']"=377.0.
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{0315] (5-Fluoro-pyridin-3-ylmethyl)-[6-fluoro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-

A
g F

pyridin-2-yl]-amine P-0414

D
NTR
was prepared following the protocol of Scheme 201, substituting 1H-Pyrrolo{2,3-b]pyridine-5-

carbonitrile 632 with 1 H-Pyrrolo[2,3-b]pyridine in Step 1. MS (ESD) [M+H]"=352.5.

{0316] 3-[6-(4-Chloro-benzylamina)-2-fluoro-pyridin-3-ylmethyl)-1H-pyrrolo[2,3-b]pyridine-5-

carbonitrile P-0432
’, n \/@401
N-N
F

NC A~
N
was prepared following the protocol of Scheme 201, replacing 5-bromo-6-fluoro-pyridin-2-y1)-(5-
fluoro-pyridin-3-ylmethyl)-carbamic acid tert-butyl ester 631 with (5-Bromo-6-fluoro-pyridin-2-

y1)-(4-chloro-benzyl)-carbamic acid tert-butyl ester 637 (prepared as described in Example 21) in

Step 4. MS (ESI) [M+H']" = 391.9.

Example 46: Synthesis of (3-chloro-benzyl)-[5-(5-chloro-1H-pyrrolo [2,3-b] pyridin-3-
ylmethyl)-1-methyl-1H-pyrazol-3-yl}-amine P-0410

[0317] (3-Chloro-benzyl)-[S-(5-chloro-1H-pyrrolo [2,3-b]pyridin-3-ylmethyl)-1- methyl-1H-
pyrazol-3-yl]-amine P-0410 was synthesized in 11 steps from 1H-pyrazole-3,5-dicarboxylic acid

monohydrate 638 as shown in Scheme 202.
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Scheme 202
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Step 1 — Preparation of 1 H-pyrazale-3,5-dicarboxylic acid dimethyl ester (639).

{0318] 1H-Pyrazole-3,5-dicarboxylic acid monohydrate (638, 21.1 'g, 121.0 mmol) was
combined with methano! (350 mL) and hydrogen chloride (10 mL). The reaction was stirred at
reflux overnight and then concentrated. The resulting solid was washed with cthyl acetate and
hexanes and dried under reduced pressure. The obtained compound 639 was used without further

purification, MS (ESI) [M+H"]*=185.0.

Step 2 — Preparation of I-methyl-1H-pyrazole-3,5-dicarboxylic acid dimethy! ester (640):

[0319) 1H-Pyrazole-3,5-dicarboxylic acid dimethyl ester (639, 9.1 g, 49.0 mmol) was combined
with acetone (400 mL) and potassium carbonate (10.2 g, 74.1 mmol). The mixture was stirred for
40 minutes under an atmosphere of nitrogen. To the stirring suspension, methyl iodide (3.4 mL,
54.0 mmol) was added dropwise. The rcaction was stirred at room temperature overnight and then
the solvent was evaporated under reduced pressure. The resulting solid was washed with water and
filtered. After toluene was added, the solvent was removed under reduced pressure. The resulting

compound 640 was used without further purification.

Step 3~ Preparation of I-methyl-1H-pyrazole-3,5-dicarboxylic acid 5-methyl ester (641):

[0320] 1-Methyl-1H-pyrazole-3,5-dicarboxylic acid dimethyl ester {640, 3.7 g, 19.0 mmol) was
combined with 1,4-dioxane (20 mL) and water (60 mL). Concentrated sulfuric acid (1.0 mL) in 2
mL of water was added to the solution. After the reaction was stirred at reflux overnight, it was
cooled to room temperature and concentrated until precipitation began. The obtained mixture was

left standing overnight. The resulting solid was filtered and dried under reduced pressure. The
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collected aqueous fractions were extracted with ethy! acetate. The organic portion was dried over
anhydrous sodium sulfate and concentrated. Additional solid was crystallized from ethyl acetate to

give the desired compound (641, 2.33 g, 68%). MS (ESI) [M+H*]’ = 185.0, melting point 175 °C.

Step 4 — Preparation of 5-azidocarbonyl-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester
(642):

[0321] 1-Methyl-1H-pyrazole-3,5-dicarboxylic acid 5-methyl ester (641, 3.2 g, 17.0 mmol) was
combined with thionyl chloride (5 mL). The reaction was heated to reflux for 40 minutes and then
concentrated twice from toluene, The resulting solid was dried under re‘duced pressure ovemi‘ght.
The product was dissolved into acetone (20 mL) and sodium azide (3.5 g, 54.0 mmol) was added
in water (10 mL) rapidly at once. The obtained solution was stirred for one minute and then poured
into ice-water (S0mL). The precipitate was filtered and dried under reduced pressure. The final

compound was used without further purification (642, 2.8 g, 77%).

Step 5 - Preparation of S-benzyloxycarbonylamino-2-methyl-2H-pyrazole-3-carboxylic acid
methyl ester (643):

[0322] S-Azidocarbonyl-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester (642,2.8 g, 13.0
mmol) was combined with toluene (35 mL) and benzyl alcohol (2.1 mL, 20.0 mmol). The reaction
was heated to reflux for 45 minutés and then the solvent was removed under reduced pressure. The

compound (643, 2.4 g, 62%) was washed with methanol and dried under vacuum. MS (ESI)
[M+H'])"=290.3.

Step 6 — Preparation of 5-amino-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester (644):
[0323] $-Benzyloxycarbonylamino-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester (643,
2.2 g, 7.6 mmol) was combined with methanol (50 mL) and 10% palladiﬁm on carbon (500 mg).
The mixture was stirred under an atmosphere of hydrogen for three hours. The mixture was filtered
through Celite and the solvent was removed under reduced pressure to give the desired compound

(644, 1.2 g, 98%). (ESI) [M+H"]" = 156.1.

Step 7 — Preparation of 5-(3-chloro-benzylamino)-2-methyl-2H-pyrazole-3-carboxylic acid methyl
ester (646):

[0324] 5-Amino-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester (644, 1.3 g, 8.0 mmol)
was combined with 3-chlorobenzaldehyde (645, 0.95 mL, 8.4 mmol) and acetonitrile (40 mL).
Trifiuoroacetic acid (3.2 mL, 42.0 mmol) was added followed by triethylsilane (6.7 mL, 42.0
mmo!). The reaction was heated to reflux overnight and then concentrated. Ethyl acetate was
added and the solution was washed with IN potassium carbonate. The organic portion was dried

over anhydrous sodium sulfate, filtered and concentrated. The compound (646, 0.944 g, 42%) was
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crystallized from a mixture of ethyl acetate: hexane.

Step & — Preparation of [5-(3-chloro-benzylaming)-2-methyl-2H-pyrazol-3-yl]-methanol (647):
{0325] 5-(3-Chloro-benzylamino)-2-methyl-2 H-pyrazole-3-carboxylic acid methyl ester (646,
0.944 g, 3.37 mmol) was combined with tetrahydrofuran (20 mL) and the solution was cooled to
-40 °C. 1.0 M lithium tetrahydroaluminate in tetrahydrofuran (3.7 mL) was added and the reaction
was stirred for 45 min at -20 °C. 1.0 M lithium tetrahydroaluminate in tetrahydrofuran (3.7 mL)
was added at -40 °C and the reaction was stirred to 10°C. Sodium sulfate decahydrate was added
in small portions and the mixture was stirred for two hours at room temperature, then filtered
through Celite and concentrated. The resulting compound (647, 0.821 g, 97%) was washed with a

mixture of ethyl acetate: hexanes and dried under reduced pressure.

Step 9 Preparation of 5-(3-chloro-benzylamino)-2-methyl-2H-pyrazole-3-carbaldehyde (648):
[0326] {5-(3-Chloro-benzylamino)-2-methyl-2H-pyrazol-3-yl]-methanol (647, 0.821 g, 3.26
mmol) was combined with dichloromethane (70 mL) and manganese(IV) oxide (4 g). The reaction
was stirred at room temperature overnight under an atmosphere of nitrogen. The mixture was
filtered through Celite and concentrated. Purification by silica gel column chromatography eluting
with a gradient of ethyl acetate (10-100%) in hexane gave the desired aldehyde (648, 0.482 g,
60%).

Step 10— Preparation of [5-(3-chloro-benzylamino)-2-methyl-2H-pyrazol-3-ylj-(5-chloro-1-
triisopropylsilanyl-1H-pyrrolo{2,3-b]pyridin-3-yl)-methanol (649):

[0327] 5-Chloro-3-iodo-1-triisopropylsilanyl-1H-pyrrolo{2,3-blpyridine (629, 0.19 g, 0.44
mmol) was dissolved in tetrahydrofuran (0.9 mL). The solution was cooled to -20 °C. ZM
isopropylmagnesium chioride in tetrahydrofuran (200 pL) was added dropwise to the mixture, then
stirred to -5 °C. After the reaction was cooled to -20 °C, 5-(3-chloro-benzylamino)-2-methyl-2 H-
pyrazole-3-carbaldehyde (648, 0.050 g, 0.20 mmol) in 2 mL of tetrahydrofuran was added at once
to the mixture. The reaction was stirred to 0 °C and then concentrated. Ethyl acetate was added and
the mixture was washed with sodium bicarbonate saturated solution and brine. The organic portion
was dried over anhydrous sodium sulfate and concentrated. Purification with silica gel column
chromatography eluting with a gradient of ethyl acetate (5-80%) in hexane gave the desired
compound (649, 0.033 g, 30%). (ESI) [M+H"]"=558.3, 560.9.

Step 11 — Preparation of (3-chloro-benzyl)-{ 5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1-
methyl-1H-pyrazol-3-yl]-amine (P-0410):

{0328] [5-(3-Chloro-benzylamino)-2-methyl-2H-pyrazol-3-yl]-(5-chloro-1-triisopropylsilanyl-
1 H-pyrrelo[2,3-b)pyridin-3-yl)-methano] (649, 0.033 g, 0.059 mmol) was combined with
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dichloromethane (5 mL, 0.08 mol) and triethylsilane (200 pL, 1.0 mmol) was added, followed by
trifluoroacetic acid (100 uL, 1.0 mmol). The reaction was stirred at room temperature overnight
and then concentrated. Ethyl acetate was added and the organic portion was washed with 1 M
potassium carbonate, dried over anhydrous sodium sulfate and concentrated. Purification with
silica gel flash chromatography eluting with a gradient of methanol (2-20%) and dichloromethane
followed by washes with a mixture of ethyl acetate:hexane gave the desired compound (P-0410,

0.0039 g, 17%). (ESI) [M+H'] = 387.30.

{0329] [5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1-methyl-1H-pyrazol-3-yl}-(2,5-
difluoro-benzyl)-amine P-0411 and [5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1-methyl-

lH—pyrazol—val]-(Z-ﬂuoro-bcnzyl)-amine P-0413,
£

N—N SN
. .
N
N

and H , respectively,
were prepared following the protocol of Scheme 202, replacing 3-chlorobenzaldehyde 645 with
2,5-difluorobenzaldehyde and 2-fluorobenzaldehyde, respectively, in Step 7. (ESI) [M+H']" =
389.95 (P-0411) and 370.20 (P-0413).

Example 47: Enzyme activity assays

{0330] Assays for the activity of c-Kit or c-Fms are known in the art, for example as described in
US Patent Application Publication number US 2007/0032519, the disclosure of which is hereby
incorporated by reference in ils entirety. Similar assays may be used to assess the activity of

TrkA, Trki3, and HGK.

[0331] Additional cell based assays can be correlated to the Fms activity of compounds of the
invention. For example, the ability of osteoclast precursor cells (commercially available from
Lonza) to differentiate into mature osteoclasts, due to stimulation by M-CSF and RANKL, in the
presence of compounds, can be measured using a method analogous to that previously reported
(Hudson et al., Journal of Urology, 1947, 58:89-92), where the amount of acid phosphatase in the
supernatant (i.c. TRAPSb cxcreted by mature osteoclasts) is proportional to the number of mature
osteoclasts present. In another example, the ability of M-CSF-dependent murine macrophage cells
(BAC1.2F5) to proliferate in the presence of compounds can be measured by culturing cells as

previously described (Morgan et al., Journal of Cellular Physiology, 1987, 130:420-427) and
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determining cell viability by analysis of ATP levels in the cell culture (Crouch et al., Journal of

Immunological Methods, 1993, 160:81-8).

{0332] Compounds P-0092, P-0093, P-0094, P-0095, P-0096, P-0097, P-0098,

P-0099, P-0100, P-0101, P-0102, P-0103, P-0104, P-0105, P-0107, P-0108, P-0109, P-0111,
P-0112, P-0113, P-0114, P-0115, P-0116, P-0118, P-0120, P-0121, P-0122, P-0123, P-0125,
P-0126, P-0127, P-0128, P-0129, P-0131, P-0132, P-0138, P-0143, P-0144, P-0145, P-0148,
P-0154, P-0156, P-0157, P-0159, P-0161, P-0163, P-0170, P-0171, P-0173, P-0174, P-0176,
P-0177, P-0179, P-0180, P-0181, P-0182, P-0186, P-0187, P-0188, P-0190, P-0192, P-0193,
P-0194, P-0195, P-0197, P-0199, P-0201, P-0203, P-0205, P-0206, P-0208, P-0211, P-0212,
P-0213, P-0214, P-0215, P-0216, P-0217, P-0218, P-0219, P-0221, P-0222, P-0224, P-0225,
P-0226, P-0228, P-0234, P-0237, P-0239, P-0240, P-0242, P-0243, P-0244, P-0245, P-0246,
P-0252, P-0253, P-0255, P-0257, P-0258, P-0259, P-0260, P-0262, P-0263, P-0264, P-0265,
P-0266, P-0267, P-0268, P-0269, P-0270, P-0271, P-0272, P-0273, P-0274, P-0275, P-0276,
P-0277, P-0278, P-0279, P-0280, P-0281, P-0282, P-0283, P-0284, P-0285, P-0286, P-0287,
P-0288, P-0289, P-0290, P-0291, P-0294, P-0297, P-0298, P-0301, P-0302, P-0303, P-0305,
P-0306, P-0307, P-0308, P-0309, P-0311, P-0312, P-0313, P-0314, P-0316, P-0319, P-0320,
P-0321, P-0322, P-0323, P-0324, P-0325, P-0326, P-0327, P-0328, P-0329, P-0330, P-0331,
P-0332, P-0334, P-0336, P-0337, P-0338, P-0339, P-0340, P-0341, P-0342, P-0343, P-0344,
P-0345, P-0346, P-0347, P-0348, P-0350, P-0351, P-0352, P-0354, P-0355, P-0356, P-0357,
P-0358, P-0359, P-0361, P-0362, P-0363, P-0365, P-0366, P-0367, P-0368, P-0369, P-0370,
P-0371, P-0372, P-0373, P-0375, P-0376, P-0377, P-0378, P-0379, P-0382, P-0383, P-0385,
P-0387, P-0390, P-0392, P-0393, P-0394, P-0395, P-0396, P-0402, P-0404, P-0406, P-0407,
P-0408, P-0409, and P-0412 demonstrated an ICy; of less than 1 pM in at least one of the c-kit
assays described in US Patent Application Publication number US 2007/0032519.

{0333] Compounds P-0092, P-0093, P-0094, P-0095, P-0096, P-0097, P-0098,

P-0099, P-0100, P-0101, P-0102, P-0103, P-0104, P-0105, P-0106, P-0107, P-0108, P-0109,
p-0110, P-0111, P-0112, P-0113, P-0114, P-0115, P-0116, P-0117, P-0118, P-0119, P-0120,
P-0121, P-0122, P-0123, P-0125, P-0126, P-0127, P-0128, P-0129, P-0130, P-0131, P-0132,
P-0134, P-0135, P-0136, P-0137, P-0140, P-0141, P-0142, P-0143, P-0144, P-0145, P-0146,
P-0147, P-0148, P-0149, P-0150, P-0151, P-0152, P-0153, P-0154, P-0156, P-0157, P-0158,
P-0159, P-0160, P-0161, P-0163, P-0164, P-0165, P-0167, P-0168, P-0169, P-0170, P-0171,
P-0172, P-0173, P-0174, P-0175, P-0176, P-0179, P-0180, P-0181, P-0182, P-0183, P-0185,
P-0186, P-0187, P-0188, P-0189, P-0190, P-0191, P-0192, P-0193, P-0194, P-0195, P-0196,
P-0197, P-0198, P-0199, P-0200, P-0201, P-0202, P-0203, P-0204, P-0205, P-0206, P-0207,
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P-0208, P-0209, P-0210, P-0211, P-0212, P-0213, P-0214, P-0215, P-0216, P-0217, P-0218,
P-0219, P-0220, P-0221, P-0222, P-0223, P-0224, P-0225, P-0226, P-0227, P-0228, P-0229,
P-0230, P-0231, P-0232, P-0233, P-0234, P-0235, P-0236, P-0237, P-O238, P-0239, P-0240,
P-0241, P-0242, P-0243, P-0244, P-0245, P-0246, P-0247, P-0248, P-0249, P-0250, P-0251,
P-0252, P-0253, P-0254, P-0255, P-0256, P-0257, P-0258, P-0259, P-0260, P-0261, P-0262,
P-0263, P-0264, P-0265, P-0266, P-0267, P-0268, P-0269, P-0270, P-0271, P-0272, P-0273,
P-0274, P-0275, P-0276, P-0277, P-0278, P-0279, P-0280, P-0281, P-0282, P-0283, P-0284,
P-0285, P-0286, P-0287, P-0288, P-0289, P-0290, P-0291, P-0292, P-0293, P-0294, P-0295,
P-0296, P-0297, P-0298, P-0299, P-0300, P-0301, P-0302, P-0303, P-0304, P-0305, P-0306,
P-0307, P-0308, P-0309, P-0310, P-0311, P-0312, P-0313, P-0314, P-0315, P-0316, P-0317,
P-0318, P-0319, P-0320, P-0321, P-0322, P-0323, P-0324, P-0325, P-0326, P-0327, P-0328,
P-0329, P-0330, P-0331, P-0332, P-0333, P-0334, P-0335, P-0336, P-0337, P-0338, P-0339,
P-0340, P-0341, P-0342, P-0343, P-0344, P-0345, P-0346, P-0347, P-0348, P-0349, P-0350,
P-0351, P-0352, P-0353, P-0354, P-0355, P-0356, P-0357, P-0358, P-0359, P-0360, P-0361,
P-0362, P-0363, P-0364, P-036S, P-0366, P-0367, P-0368, P-0369, P-0370, P-0371, P-0372,
P-0373, P-0374, P-0375, P-0376, P-0377, P-0378, P-0379, P-0380, P-0381, P-0382, P-0383,
P-0384, P-0385, P-0386, P-0387, P-0390, P-0391, P-0392, P-0393, P-0394, P-0395, P-0396,
P-0402, P-0403, P-0404, P-0405, P-0406, P-0407, P-0408, P-0409, and P-0412 had ICs of less
than | uM in at least one of the Fms assays described in US Patent Application Publication

number US 2007/0032519.

[0334) Compounds were similarly assayed to determine ICs; values with respect to inhibition of
TrkA kinase activity, for which compounds P-0157, P-0171, P-0179, P-0180, P-0303 and P-0412
had ICs; of less than | uM. in this TrkA assay. Compounds were similarly assayed to determine
ICs values with respect to inhibition of HGK kinase activity, for which compounds P-0156,
P-0177, P-0179, P-0195, P-0201, P-0203, P-0206, P-0207, P-0231, P-0240, P-0241, P-0255,
P-0324, P-0341, and P-0403 had ICy, of less than 1 uM.

[0335] All patents and other references cited in the specification are indicative of the level of
skill of those skilled in the art to which the invention pertains, and are incorporated by reference in
their entircties, including any tables and figurcs, to the same extent as if each reference had been

incorporated by reference in its entirety individually.

[0336] One skilled in the art would readily appreciate that the present invention is well adapted
to obtain the ends and advantages mentioned, as well as those inherent therein. The methods,
variances, and compositions described herein as presently representative of preferred embodiments

are exemplary and are not intended as limitations on the scope of the invention. Changes therein
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and other uses will occur to those skilled in the art, which are encompassed within the spirit of the

invention, are defined by the scope of the claims.

{0337] It will be readily apparent to one skilled in the art that varying substitutions and
modifications may be made to the invention disclosed herein without departing from the scope and
spirit of the invention, For example, variations can be made to provide additional compounds of
Formulae IT or 11T and/or various methods of administration can be ﬁ'sed. Thus, such additional

embodiments are within the scope of the present invention and the following claims.

[0338] The invention illustratively described herein suitably may be practiced in the absence of
any element or elements, limitation or limitations which is not specifically disclosed herein. The
terms and expressions which have been employed are used as terms of description and not of
limitation, and there is nd intention that in the use of such terms and expressions of excluding any
equivalents of the features shown and described or portions thereof, but it is recognized that
various modifications are possible within the scope of the invention claimed. Thus, it should be
understood that although the present invention has been specifically disclosed by preferred
embodiments and optional features, modification and variation of the concepts herein disclosed
may be resorted to by those skilled in the art, and that such modifications and variations are

considered to be within the scope of this invention as defined by the appended claims.

[0339] In addition, where features or aspects of the invention are described in terms of Markush
groups or other grouping of alternatives, those skilled in the art will recognize that the invention is
also thereby described in terms of any individual member or subgroup of members of the Markush

group or other group.

[0340] Also, unless indicated to the contrary, where various numerical values are provided for
embodiments, additional embodiments are described by taking any 2 different values as the

endpoints of a range. Such ranges are also within the scope of the described invention.

[0341] Thus, additional embodiments are within the scope of the invention and within the

following claims.
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CLAIMS
What is claimed is:
1. A compound having the chemical structure of Formula II,
Az/ D
B
N
' A\
Z
N
N" H

all salts, prodrugs, tautomers, and isomers thereof,
wherein:

D has a structure selected from the group consisting of

Q12 022

_N _q _N _an Q52
W SN " A
- : AN

3 N ‘%_ \MS_QM

014 Q Q24 054
Q72

\

N~N Q152

\

'PZ/S)\MW_QM / )'{J\

074 and S M ‘0141

in which -g_ indicates the attachment point of D to A; of Formula II;

A, is -CH,- or -C(O)-;

B is selected from the group consisting of hydrogen, -CN, -OR", -SR*, -NHR", NRURY,
-NR? 9C(O)R“, -NR”S(O);R“, halogen, lower alkyl, cycloalkyl, heterocycloalkyl, aryl and
heteroaryl, wherein lower alkyl is optionally substituted with one or more substituents
selected from the group consisting of flucro, lower alkoxy, fluoro substituted lower
alkoxy, lower alkylthio, fluoro substituted lower alkylthio, mono-alkylamine, di-
alkylamino, cycloalky), heterocycloalkyl, aryl, and heteroaryl, and wherein cycloalkyl,
heterocycloalky}, aryl, and heteroaryl as B, or as substituents of lower alkyl are optionally
substituted with one or more substituents selected from the group consisting of -OH, -NH,,
-CN, -NO,, -S(Q);NH,, -C(O)NH,, -OR*, -SR*?, -NHR*, -NR*R*, -NR”C(0)R*,
-NR¥S(0),R%, -S(0);R*, halogen, lower alkyl, fluoro substituted lower alkyl, and
cycloalkylamino;

M, is -NR¥CH,-, -NR¥CH(R*)-, -NR”CH,CHy-, or -NR*C(0)-;
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M; My and Mz are selected from the group consisting of a bond, -NR*., -§-, -O-, -NR*CH,-,
-NR¥CH,CH,-, -NR¥CH(R®), -SCH,-, -OCH,-, -C(O)NR”-, -S(0),NR**-, -CH,NR*-,
-CH(R*)NRY-, -NR”C(0)-, and -NR*S(0),;

M; is selected from the group consisting of a bond, -CH,-, -CH,C(0)-, -8(0),-, -S(0):CH;-,
-S(0),CH(CHy)-, -S(0);CH;CH,-, -S(0);NR*-, -S(0);NR”CH;-, -S(0);NR*CH(CH,)-,
-S(0),NR¥CH,CH;-, -C(O)-, -C(O)CH,-, -C(O)CH(CH,)-, -C(O)CH,CH;-, -C(O)NR™-,
-C(O)NR¥CH;-, -C(O)NR*CH(CHy)-, and -C(O)NR”CH,CH,-;

Q' is aryl or heteroary!, wherein aryl or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of -OR*, -SR*, -S(O)R*, -S(0)R*,
-NHR*, -NRYR¥, .-NR¥C(O)R", -NR*S(0),R", halogen, lower atkyl, cycloalkyl,
heterocycloalkyl, aryl and heteroaryl, wherein lower alky! is optionally substituted with
one or more substituents selected from the group consisting of fluoro, lower alkoxy, fluoro
substituted lower alkoxy, lower alkylthio, fluoro substituted lower alkylthio, mono-
alkylamino, di-atkylamino, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, and wherein
cycloalkyl, heterocycloalkyl, aryt, and heteroaryt as Q'or as a substituent of lower atkyl
are optionally substituted with one or more substituents selected from the group consisting
of -OH, -NH,, -CN, -NO,, -S(0);NH;, -C(O)NH,, -OR¥, -SR*™, -NHR?, -NR“R*,
NR¥C(O)R¥, -NR¥S(0);R¥, -S(0),R*, halogen, lower alkyl, fluoro substituted lower
alkyl, and cycloalkylamino;

Q", Q", Q% and Q""" are lower alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl,
wherein lower alkyl is optionally substituted with one or more fluoro, lower alkoxy, or
fluoro substituted lower alkoxy, and wherein cyclaolkyl, heterocycloalkyl, aryl or
heteroary! are optionally substituted with one or more substituents selected from the group
consisting of -OR®, -SR*, -S(O)R*', -S(0),R"', -NHR*, -NR*'R*!, -NR¥C(O)R*,
-NR¥S(0);R*, halogen, lower alkyl, cycloalky}, heterocycloalkyl, aryl and heteroaryl,
wherein lower alky! is optionally substituted with one or more substituents selected from
the group consisting of fluoro, lower alkoxy, flucro substituted lower alkoxy, lower
alkylthio, fluoro substituted lower alkylthio, mono-alkylainino, di-alkylamino, cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl, and wherein cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl as a substituent of Q'', Q, Q%', or Q'*', or as a substituent of lower alky! are
optionally substituted with one or more substituents selected from the group consisting of
-OH, -NH,, -CN, -NO,, -S(0),;NH,, -C(O)NH;, -OR?, -SR*, -NHR**, -NR*R*,
-NR¥C(0)R¥, -NR¥S(0);R?, -S(0),R*, halogen, lower alkyl, fluoro substituted lower
alkyl, and cycloalkylamino;

Q" is fluoro, chloro or -CFy;
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Q" and Q" are independently hydrogen, fluoro, chloro, lower alkyl, or fluoro substituted
lower alkyl;

Q%, Q*, Q*, and Q* are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, fluoro substituted lower alkyl, -NR*R*, -OR*, and -SR*, provided,
however, that at least one of Q* and Q* and at least one of Q*? and Q** is hydrogen,
fluoro, chloro, lower alky! or fluoro substituted lower alkyl;

Q™ and Q"*? are hydrogen, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
-NR"“R*, -OR*, or -SR*,;

Q" is hydrogen, lower alky! or fluoro substituted lower alkyl;

R™ at each occurrence is independently hydrogen or lower alkyl;

R* is lower alkyl or fluoro substituted lower alkyl; -

R* at each occurrence is independently selected from the group consisting of lower alkyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein lower alkyl is aptionally
substituted with one or more substiluents selected from the group consisting of fluoro,
lower alkoxy, fluoro substituted lower alkoxy, lower alkylthio, fluoro substituted lower
alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl, and wherein cycloalkyl, heterocycloalkyl, aryl, and heteroaryl as R*! or as
substituents of lower alkyl are are optionally substituted with one or more substituents
selected from the group consisting of -OH, -NH,, -CN, -NO;, -S(0),NH,, -C(O)NH,,
-OR%, -SR*?, -NHR®, -NR*?R¥, -NR¥C(O)R*, -NR*S(0);R*, -5(0);R*?, halogen, lower
alkyl, fluoro substituted lower alkyl, and cycloalkylamino;

R* at each occurrence is independently selected from the group consisting of lower alkyl,
heterocycloalky! and heteroaryl, wherein lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of fluoro, lower alkoxy, fluoro
substituted lower alkoxy, lower alkylthio, fluoro substituted lower alkylthio, mono-
atkylamino, di-alkylamino, and cycloalkylamino, and wherein heterocycloalkyl and
heteroaryl are optionally substituted with one or more substituents selected from the group
consisting of halogen, -CN, lower alkyl, fluoro substituted lower alkyl, lower alkoxy and
fluoro substituted lower alkoxy; and

each R* is independently hydrogen, lower alkyl or fluoro substituted lower alkyl;

provided, however, that the compound is not .

o N \’_O,m

N

CF3
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2. The compound of Claim 1 having the structure of Formula Ila,
012
,N 18
M7 @
A\
QS
I N \ 014 013
z
N
N" H

all salts, prodrugs, tautomers, and isomers thereof,

wherein:
Q'* is aryl or heteroaryl, wherein ary! or heteroaryl are optionally substituted with one or more

substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted
lower alkyl, -NHR*, -NR*'R*, and -OR*};

Q' is hydrogen, -CN, -OR™, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl, aryl or
heteroaryl, wherein aryl or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of halogen, lower alky!, fluoro substituted
lower alkyl, -NHR*', .-NR*R*, and -OR*'; and

Az, Ms, Q'%, Q%, Q" and R*! are as defined for Claim 1.
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3. The compound of Claim 2 selected from the group consisting of:
(4-Chloro-benzy!)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-6-flucro-pyridin-2-yi]-
amine,
(4-Chloro-benzyl)-[6-chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
[6-Chloro-5-( 1 H-pyrrolo[2,3-b)pyridin-3-y!methyl)-pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine,
{6-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine,

{6-Chloro-5-[5-(1-methyl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl]}-pyridin-2-yl} -
(6-trifluoromethyl-pyridin-3-ylmethyl)-amine,
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-6-fluoro-pyridin-2-yl]-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine,
[6-Fluoro-5-(5-methoxy-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl]-(6-trifiucromethyl-
pyridin-3-ylmethyl)-amine,
[6-Fluoro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine,
3-{2-Chloro-6-[(6-trifluoromethyl-pyridin-3-ylmethyl)-amino]-pyridin-3-yimethyl}-1H-
pyrrolo[2,3-b]pyridine-5-carbonitrile,
[6-Chloro-5-(S-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-trifluoromethy!-
pyridin-3-ylmethyl)-amine,
[6-Chloro-5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine,
[6-Fluoro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(6-methoxy-pyridin-3-ylmethyl)-
amine,
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-6-fluoro-pyridin-2-yl}-(6-methoxy-pyridin-3-
ylmethyl)-amine,

(5-Fluoro-pyridin-3-yimethyl)-[6-fluoro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
aminge,

3-{2-Fluoro-6-{(5-fluoro-pyridin-3-ylmethyl)-amino]-pyridin-3-ylmethyl} -1 H-pyrrolo[2,3-
b]pyridine-5-carbonitrile,

3-{6-(4-Chloro-benzylamino)-2-fluoro-pyridin-3-ylmethyl]-1 H-pyrrolo[2,3-b]pyridine-5-
carbonitrile; and

all salts, prodrugs, tautomers, and isomers thereof.
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4, A compound of Claim 1 having the structure of Formula IIb

022
’N /QH
AN _N

NZ N
all salts, prodrugs, tautomers, and isomers thereof,
wherein:

A, is -CH;- or -C(0)-;

Qs hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl
or heteroaryl are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alky!, fluoro substituted lower alkyl, -NHR*,
-NR*R¥, and -OR*; and

Ms, Q", Q, Q*, and R”, are as defined for Formula II.

5. The compound of Claim 4 selected from the group consisting of:
(4-Chloro-benzyl)-[S-(S-chloro-lH—pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2~yl]-amine,
[5-(5-Chloro-1H-pyrrolof2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-(2,6-diﬂuoro-benzyl)-amine,
[5-(5-Chloro-1H -pyrrolo[2,3-b]pyridin-3—y]methyl)-pyrimidin-2-yl]-(2-triﬂuommethyl-benzyl)-
amine,

(2-Chloro-benzyl1)-[5-(5-chloro-1 H-pyrrolo[2,3-b)pyridin-3 -ylmethyl)-pyrimidin-2-yl}-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b] pyridin-3-ytmethyl)-pyrimidin-2-yl]-(2-fluoro-benzyl)-amine,
{5-(5-Chloro-1H-pyrrolo[2,3-b] pyridin-3-yl methyl)-pyrimidin-2-y1]-(2,4-difluoro-benzyl)-amine,
[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3—ylmethyl)-pyrimidin-Z-y]]—(4-lriﬂuoromcthyl-benzyl)-
aminc,

[5-(5-Chloro-1 H-pyrrolo[Z,3-b]pyridin-3-ylmcthyl)-pyrimidin-2-yl]-'(2,5-diﬂuoro-benzyl)-amine,
(5-(5-Chloro-1H-pyrrolo{2,3-b] pyridin-}-y]mcthyl)-pyrimidin-2-y!]-(3-triﬂuoromethyl-benzyl)-
amine,

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-z-yl]-(2-ﬂuoro-S-triﬂuoromethyl-
benzyl)-amine,
(2-Fluoro-5-tn'ﬂuoromethyl-benzyl)~[5-(lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-i-yl]-
amine,

(2,5-Difluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]‘am ine,
(2-Chioro-5-trifluoromethyl-benzyl)-[5-( lH-pyrrolo[2,3-b]pyﬁdin-3~ylmethyl)-pyrimidin-Z-yl]-
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amine,

(3-Fluoro-5-trifluoromethyl-benzyl)-[5-(1H-pyrrolof2,3-b] pyridin-3-ylmethyl)-pyrimidin-2-yl}-
amine,

(3,5-Difluoro-benzyl)-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine,
(2-Fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine,
(2-Chloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine,
{5-(1H-Pyrrolo[2,3 -bJpyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethyl-benzyl)-amine,
[5-( 1H-Pyrrolo[2.3—b]pyridin-3-ylmcthy])vpyrimidin-2-yl]-(Z-trifluoromethoxy-benzyl)-amine,
(5-Chloro-2-fluoro-benzyl)-[5-(1 H-pyrTolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine,
(2,4-Dichloro-benzyl)-[S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl] -amine,
(2,4-Difluoro-benzyl)-[ 5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl] -amine,
(4-Chloro-benzyl}-{5-(1 H-pyrrolp[l,Svb]pyridin-’j-ylmethyl)-pyrimidin-2-yl]—amine,
{5-(1H-Pyrrolo[2,3 -blpyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-trifluoromethyl-benzyl)-amine,
(2-Fluoro-3-triflucromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine,

(2,5-Dichloro-benzyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine, (3-
Chloro-2-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl}-amine,
(2-Diflucromethoxy-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine,
(2,3-Dichloro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl) -pyrimidin-2-yl]-aminc,
(4-Chloro-2-ﬂuoro-benzyl)-[S-(lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)—pyrimidin—Z-yl]-amine,
(5-Fluoro-2-trifluoromethyl-benzyl)-[5-(1H-pyrrolof2,3 -b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine,

(2-Chloro-4-fluoro-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethy})-pyrimidin-2-y!]-amine,
(5-Chloro-2-methyl-benzyl)-[5-(1 H-pyrrolo{2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-amine,
(5-Fluoro-2-methyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine,
(2-Fluoro-4-triflucromethyl-benzyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl]-
amine,

(4-Fluoro-2-trifluoromethyl-benzyl)-(5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine,

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-y1]-(2-di fluoromethoxy-benzyl)-
amine,

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyri midin-2-yl}-(5-fluoro-2-trifluoromethy!l-
benzyl)-amine, :
(3-Chloro—2-ﬂuoro‘benzyl)-[S-(S-chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-pyrimidin-z-yl]-
amine, .

(5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-y|mcthyl)—pyrimidin-Z-yl]-(Z-ﬂuoro-3—triﬂuoromethyl-
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benzyl)-amine,

{5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-yImethyl)—pyrimidin-Z-yl]-(Z-ﬂuoro-4-triﬂuoromethyl-
benzyl)-amine,

[5-(5-Chloro-1H -pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yi]-(2,3-di fluoro-benzyl)-amine,
{2-Chloro-4-fluoro-benzyl)-[5-(5-chloro-1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)- pyrimidin-2-yl]-
amine,

{5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmclhyl)-pyrimidin-2-yl]-(2-triﬂuoromethoxy-benzyl)—
amine,

(2-Chloro-5-fluoro-benzyl)-[5-(1 H-pyrrolo[Z,3-b]pyﬁdin-3-ylmemyl)-pyrimidin-z-yl]-amine,
(2-Chloro-5-fluoro-benzyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-
amine,

[5-(5-Chloro-1H-pyrrolo[2,3-b] pyridin-3~y|melhyl)-pyrimidin-2-yl]-pyridin-4-ylmethyl -amine,
[5-(5-Chloro-1 H~pyrro10[2,3-b]pyridin~3-ylmethyl)-pyrimidin-2-yl]-(2-pyrrolidin- 1-yl-ethyl)-
amine,

Benzyl-[S-(S-chloro-lH-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]-amine,
Benzyl-[5-(5-chloro-1 H-pyrro10[2,3—b]pyridin-3-ylmcthyl)-pyrimidin~2-yl]-melhy1-amine,
[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyr1'din-3-ylmethyl)—pyrimidin-2-y|]-(4-triﬂu0romethoxy-benzyl)-
amine,

(3-Chloro-benzyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin~3-ylmelhy])~pyrimidin-2-yl]-amine,
[5-(5-Chloro-1 H~pyrrolo[2,3-b]pyn‘din-3-ylmelhyl)-pyn'midin-z-yl]-pyridin-3-yImethyl-amine,
[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin~3-ylmcthyl)-pyrimidin-Z-yl]-(4-ﬂu0ro-benzyl)-amine,
(3-Chloro-benzyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl}-methyl-
amine,

[5{5-Chloro-! H-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-pyrimidin-Z-yl]-(B,S-diﬂuoro-benzy])—amine,
[5-(5-Chloro-1H -pynolo[z,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-[1 -(2-fluoro-phenyl)-ethyl]-
amine,

(1-(4-Chloro-phenyl)-ethyl]-[5-(S-chloro-1 H—pynol0[2,3-b]pyridin-3-ylmethyl)-pyrimidin-Z-yl]—
amine,

[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2 -yl1-[(8)-1-(4-fluoro-phenyl)-
ethyl)-amine, .
[5-(5-Chloro-1 H-pynolo[2,3~b]pyridin-3-ylmethyl)—pyrimidin-2-yl]-(6-triﬂuoromethyl-pyridin-3-
ylmethyl)-amine,

(2-Chloro-benzyl)-[5-(5-chloro-1H -pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin—Z-yl]-mcthyl-
amine,

[5-(5-Chioro-1H -pyrrolo[2,3‘b]pyridin-3-ylmclhyl)-pyrimidin-z-yl]-(2-mcthyl -benzyl)-amine,

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)—pyrimidin-2-yl]-(2-mcthoxy-benzyl)~aminc,
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[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(2-morpholin-4-yl-ethyl)-
amine, .
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-cyclohexylmethyl-amine,
[5-(5-Chloro- 1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl)-pyridin-2-ylmethyl-amine,
(2-(4-Chloro-phenyl)-ethyl]-[5-(S-chloro-1H-pyrrolo(2,3-b]pyridin-3 -ylmethyl)-pyrimidin-2-yl]-
aming,

[5-(5-Chloro-1 H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-difluoromethoxy-benzyl)-
amine,
(5-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-methoxy-benzyl)-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-methyl-benzyl)-amine,
(5-(5-Chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl)-(2-methoxy-ethyl)-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl)-(3-fluoro-benzyl)-amine,
(3-Chloro-4-fluoro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl]-
amine,
{5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl}-(2-ethoxy-benzyl)-amine,
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(4-morpholin-4-yl-benzyl)-
amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(3-difluoromethoxy-benzyl)-
amine,
{4-Chloro-3-flucro-benzyl)-[5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-
amine,

(5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-[ 1 -(3-fluoro-phenyl)-ethyl] -
amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yi}-(2-dimethylamino-benzyl)-
amine; and

all salts, prodrugs, tautomers, and isomers thereof,

6.  The compound of Claim 4 selected from the group consisting of:
(4-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2-trifluoromethyl-benzyl)-
amine,

(2-Chloro-benzyl)-[5-(5-chloro-1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-amine,
{5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(2-fluoro-benzyl)-amine,
(5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(2,4-difluorc-benzyl)-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-trifluoromethyl-benzyl)-
amine,
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[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(2,5-difluoro-benzyl)-amine,
(5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl}-(3-trifluoromethyl-benzyl)-
amine,

[5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrimidin-2-yl]-(2-fluoro-5-trifluoromethyl-
benzyl)-amine,
(5-(1H-Pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrimidin-2-yl]-(4-triflucromethyl-benzyl)-amine; and

all salts, prodrugs, tautomers, and isomers thereof,

7. The compound of Claim 1 having the chemical structure of Formula [le,

QSZ

i’!

Q% Al N\Msa-Q‘”
N"R

all salts, prodrugs, tautomers, and isomers thereof,

wherein:

A is -CH,- or -C(0)-;

My, is selected from the group consisting of -CH,-, -CH,C(O)-, -C(O)NR¥CH,-,
-C(O)NR*CH(R")-, and -C(O)NR*CH,CH,-;

Q¥ is hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, hctcrocyc':loalkyl, aryl
or heteroaryl are optionally substituted with one or more substituents selccted from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR®',
-NR*R*, and -OR*'; and

Q", Q% Q*, R* R, and R* are as defined for Claim 1.

8. The compound of Claim 7 selected from the group consisting of:
3-(1-Benzyl-3,5-dimethyl- 1H-pyrazol-4-ylmethyl)- 1 H-pyrrolo[2,3-b]pyridine,
2-[3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazol-1-yl]-1-phenyl-ethanone,
3,5-Dimethyl-4-(1H-pyrrolo[2,3-blpyridin-3-ylmethy!)-pyrazole- I -carboxylic acid 4-methoxy-
benzylamide, _
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid 2-chloro-
benzylamide,
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-fluoro-
benzylamide,
3-(3,5-Dimethyl-1-(5-triflucromethyl-furan-2-ylmethy!)- 1H-pyrazol-4-ylmethyl}-1 H-pyrrolo[2,3-
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b]pyridine,
3-[3,5-Dimethyl-1-(5-methyl-isoxazo!l-3-ylmethyl)-1H-pyrazol-4-ylmethyl]-1H-pyrrolo[2,3-
b]pyridine, . .

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-chloro-
benzylamide,

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid [2-(4-methoxy-
phenyl)-ethyl}-amide,

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid 3-methoxy-
benzylamide,

3-{3,5-Dimethyl-1 -[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1 H-pyrazol 4-
yimethyl}-1H-pyrrolo[2,3-b]pyridine,
3-[3,5-Dimethyl-1-(4-methyl-2-phenyl-thiazol-5-ylmethyl)-1 H-pyrazol-4-ylmethyl}- 1 H-
pyrrolo[2,3-b]pyridine,

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid 2-methoxy-
benzylamide, ‘
3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -carboxylic acid [2-(2,4-
dichloro-phenyl)-ethyl]-amide,
3,5-Dimethyl-4-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyrazole- 1 -carboxylic acid [2-(4-fluoro-
phenyl)-ethyl}-amide,

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid [2-(2-fluoro-
phenyl)-ethyl}-amide,

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyrazole- 1 -carboxylic acid ((S)-1-phenyl-
ethyl)-amide,

3,5-Dimethyl-4-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole- | -carboxylic acid 3-fluoro-
benzylamide,

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 4-fluoro-
benzylamide,

3,5-Dimethyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyrazole-1 -cérboxylic acid 4-methyl-
benzylamide,

3,5-Dimethyl-4-(1H-pyrrolo[ 2,3-b]pyridin-3-ylmethyl)-pyrazole-1-carboxylic acid 2-methyl-
benzylamide,
4-(5-Chloro-H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- 1 -carboxylic acid [2-(4-
fluoro-phenyl)-ethyl]-amide,
4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- 1 -carboxylic acid 4-
fluoro-benzylamide,

4-(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole- I -carboxylic acid 4-
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chloro-benzylamide,
4-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-3,5-dimethyl-pyrazole-1-carboxylic acid [(S)-
1-(4-fluoro-phenyl)-ethyl}-amide; and B

all salts, prodrugs, tautomers, or isomers thereof.,

9. A compound of Claim 1 having the chemical structure of Formula g,

072
\
N~N
\
A8 N M1°_061

N N
all salts, prodrugs, tautomers, and isomers thereof,
wherein:

Ag is -CH;-, or -C(0O)-;

Q% is hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, aryl
or heteroaryl are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*',
-NR*'R*, and -OR*; and

Mo, Q*, Q7 Q™, and R" are as defined for Claim 1.

10. The compound of Claim 9 selected from the group consisting of:
[1-Ethyl-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1 H-pyrazol-3-yl]-(4-fluoro-benzyl)-amine,
(4-Fluoro-benzyl)-{{-methyl-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)- 1 H-pyrazol-3-yl}-amine,
[5-(5-Chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-1 -methyl- 1 H-pyrazol-3-yl}-(4-fluoro-benzyl)-
amine,

(4-Fluoro-benzyl)- { | -methy!-5-[5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-
ylmethyi]-1H-pyrazol-3-yl}-amine,
(5-Chloro-1H-pyrrolo(2,3-b]pyridin-3-yl)-[2-cthyl-5-(4-fluoro-benzylamino)-2H-pyrazol-3-yl)-
methanone,

[5-(5-Chloro-1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-1-ethyl-1H-pyrazol-3-yl}-(4-fluoro-benzyl)-
amine, '

3-[5-(4-Fluoro-benzylamino)-2-methyl-2H-pyrazol-3-ylmethyl]-1 H-pyrrolo{2,3-b)pyridine-5-
carbonitrile,

(3-Chloro-benzyl)-[5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-1 -methyl-1 H-pyrazol-3-yl)-
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amine,
{5-(5-Chloro-1H-pyrrolof2,3-b]pyridin-3-ylmethyl)-1-methyl- 1H-pyrazol-3-yl]-(2,5-difluoro-
benzyl)-amine,
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-1-methyl-1H-pyrazol-3-yl]-(2-fluoro-benzyl)-
amine; and

all salts, prodrugs, tautomers, or isomers thereof,

11. The compound of Claim 9 is [5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-
1-methyl-1H-pyrazol-3-yl]-(4-fluoro-benzyl)-amine, 3-[5-(4-Fluoro-benzylamino)-2-methyl-2H-
pyrazol-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile, or any salts, prodrugs, tautomers, or

isomers thereof.

12, A compound of Claim 1 having the chemical structure of Formula Ilp,
Q™
\ |
N-N
Qs N Ae‘%)\Mw‘Qm
NTR
all salts, prodrugs, tautomers, and isomers thereof,
wherein:

Ag is -CH;-, or -C(0)-;

Q% is hydrogen, -CN, -OR*, fluoro, chloro, lower alkyl, fluoro substituted lower alkyl,
cycloalky!, heterocycloalkyl, aryl or heteroaryl, wherein cycloalkyl, heterocycloalkyl, ary
or heteroary! are optionally substituted with one or more substituents selected from the
group consisting of halogen, lower alkyl, fluoro substituted lower alkyl, -NHR*',
-NR*R", and -OR"; and

Mo, Q%, Q™, Q" and R*' are as defined for Claim 1.

13. The compound of Claim 12 selected from the group consisting of:
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(4-flucro-benzyl)-amine,
{4-Ethyl-5-(1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(4-fluoro-benzyl)-amine,
(4-Fluoro-benzyl)-{4-methyl-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-amine,
[4-Chloro-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-pyridin-3-ylmethyl-amine,
{4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-2-ylmethyl-amine,
{4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-4-ylmethyl-amine,
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methyl-pyridin-2-yimethyl)-
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amine,
[4-Chloro-5-(1H-pyrrolof2,3-b}pyridin-3-ylmethyl)-thiazol-2-y1}-(1,5-dimethy!- 1 H-pyrazol-3-
yimethyl)-amine,

[4-Chloro-5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1])-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine,
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]}-(2,5-dimethyl-2H-pyrazol-3-
ylmethyl)-amine,

[2-(4-Fluoro-benzylamino)-thiazol-5-y!1]-(1 H-pyrrolo2,3-b]pyridin-3-yl)-methanone,
{2-[(4-Chloro-benzyl)-methyl-amino]-thiazol-5-yl }-(1H-pyrrolo[2,3-b]pyridin-3-yl)-methanone,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-thiazol-2-ylmethyl-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methoxy-pyridin-3-
yimethyl)-amine,
Benzyl-[4-chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-aming,
[4-Chloro-5-(5-chloro- 1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-methoxy-benzyl)-
amine,

(4-Chloro-benzyl)-[4-chloro-5-(5-chloro- IH-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-
amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(4-fluoro-benzyl)-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2,4-dimethyl-thiazol-5-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-ethyl-5-methyl-3H-
imidazol-4-ylmethyl)-amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-ethyl-2H-pyrazol-3-
ylmethyl)-amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazoi-2-yl}-(6-methox y-pyridin-2-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-fluoro-pyridin-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methyl-thiazol-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-y!]-(4- methyl-thiazol-5-
ylmethyl)-amine,

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(5-chloro-pyridin-2-

ylmethyl)-amine,
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{4-Chloro-5-(1 H-pyrrolo[Z,3-b]pyridin-3-ylmelhyl)-thiazol-Z-)"l]-(2,4-dimethyl-thiazol-5-
ylmethyl)-amine,
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-ethyl-5-methyl-3H-imidazol-
4-ylmethyl)-amine,
[4-Chloro-5-(1H-pyrrolo[2,3-b)pyridin-3-ylmethyl)-thiazol-2-yl]-(5-fluoro-pyridin-2-ylmethyl)-
amine,
[4-Chloro-5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(5-methoxy-pyridin-3-ylmethyl)-
amine,
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4,5-dimethyl-thiophen-2-
ylmethyl)-amine,
{4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(2,5-dimethyl-thiophen-3-
yimethyl)-amine, ]
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(5-fluoro-pyridin-3-
yimethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-3-ylmethyl-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-pyridin-4-ylmethyl-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-chloro-pyridin-4-
ylmethyl)-amine,

[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y!]-(1 -ethyl-1H-pyrazol-4-
ylmethyl)-amine,

[4-Chloro-5-(S-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-thiazoi-z-y]]-(S-ﬂuoro-pyridin-Z-
ylmethyl)-amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(5-methoxy-pyridin-3-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-chloro-6-fluoro-
benzyl)-amine, v
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-phenethyl-amine,
[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2,4-difluoro-benzyl)-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl])-(2-fluoro-benzyl)-
amine,

{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methoxy-pyridin-3-
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ylmethyl)-amine,

(2-Chloro-benzyl)-[4-chloro-5-(S-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-methyl-benzyl)-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-(2-chloro-4-fluoro-
benzyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-fluoro-pyridin-2-
ylmethyl)-amine,
[4-Chloro-5-(5-chioro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-morpholin-4-yl-
pyridin-2-ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3,5-dichloro-pyridin-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1}-(2-trifluoromethyl-
benzyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methyl-pyridin-2-
ylmethyl)-amine, _
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl)-(4-fluoro-benzyl)-amine; and

all salts, prodrugs, tautomers, or isomers thereof.

14, The compound of Claim 12 selected from the group consisting of:
[4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-fluoro-benzyl)-amine,
[4-Chloro-5-(1H-pyrrolo{2,3-b}pyridin-3-ylmethyl)-thiazol-2-yl]-(6-trifluoromethyl-pyridin-3-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methoxy-pyridin-3-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(3-methoxy-benzyl)-
amine,
(4-Chloro-benzyl)-[4-chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl}-
amine,
[4-Chloro-5-(S—chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(4-fluoro-benzyl)-
amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]}-(6-methoxy-pyridin-2-
ylmethyl)-amine, .
[4-Chloro-5-(5-chloro-1H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-fluoro-pyridin-4-
ylmethyl)-amine,
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[4-Chloro-5-(S-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methyl-thiazol-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-bJpyridin-3-ylmethyl)-thiazol-2-yl]-(5-chloro-pyridin-2-
ylmethyl)-amine,
{4-Chloro-5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1]-(5-fluoro-pyridin-2-ylmethyl)

amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl])-(§- fluoro-pyridin-3-
ylmethyl)-amine,

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin—3-ylmethyl)-thiazol-2-y1]-pyridin—J-ylmethyl-
amine,

[4-Chloro-5-(5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-yimethyl)-thiazol-2-yl}-pyridin-4-ylmethyl-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(3-chloro-pyridin-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(1-ethyl-1H-pyrazol-4-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-blpyridin-3-ylmethyl)-thiazol-2-yl]-(5-fluoro-pyridin-2-
ylmethyl)-amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yi]-(5-methoxy-pyridin-3-
ylmethyl)-amine,

{4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-trifluoromethyl-
pyridin-3-ylmethyl)-amine,
{4-Chloro-5-(5-chlero-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-phenethyl-amine,
[4-Chloro-5-(5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2,4-difluoro-benzyl)-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-y1}-(2-fluoro-benzyl)-
amine,
[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methoxy-pyridin-3-
ylmethyl)-amine,
(2-Chloro-benzyl)-{4-chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-
amine,

[4-Chloro-5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-methyl-benzyl)-
amine,

[4-Chloro-5-(5-chloro- 1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(2-chloro-4-fluoro-
benzyl)-amine,

[4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yi]-(6-morpholin-4-yl-
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pyridin-Z-ylme'thyl)-amine,
{4-Chloro-5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thiazol-2-yl]-(6-methy!-pyridin-2-
ylmethyl)-amine; and

all salts, prodrugs, tautomers, or isomers thereof.

15, A compound having the chemical structure of Formula III,

all salts, prodrugs, tautomers, and isomers thereof,
wherein:

Ly is -CH;-, -CH;CH,-, -CH(R*)-, -C(0)- or -C(O)NH-;

R® is selected from the group consisting of hydrogen, -OR*, -CN, fluoro, chloro, lower alkyl,
fluoro substituted lower alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein
cycloalkyl, heterocycloalkyl, aryl or heteroaryl are optionally substituted with one or more
substituents selected from the group consisting of halogen, lower alkyl, fluoro substituted
lower alkyl, -NHR*, -NR*'R", -OR* and -S(O);R*};

R¥ is selected from the group consisting of hydrogen, C,.; alkyl, fluoro substituted Cz.; alkyl,
OH, C,.; alkoxy, and fluoro substituted C,.y alkoxy,

RQG RBS

R¥ is heterocycloalkyl, heteroaryl, or
attachment point of R® to L, of Formula I1I, wherein heterocycloalkyl or heteroaryl are

R94

R®3 _g__
, in which indicates the

Re2
optionally substituted with one or more substituents selected from the group consisting of
halogen, lower alkyl, fluoro substituted lower alkyl, cycloalkylamino, -NHR*', -NR*'R*,
-OR* and -S(O),;R";

R™ R% R* R¥, and R are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, fluoro substituted lower alkyl, cycloalkylamino, -NHS(O);R*,
-NHC(O)R", -NHR*, -NR*R", -OR* and -S(0);R*';

R% is selected from the group consisting of lower alkyl, and fluoro substituted lower aikyl;

R*! at each occurrence is independently selected from the group consisting of lower alkyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl, wherein lower alkyl is optionally
substituted with one or more substituents selected from the group consisting of fluoro,
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lower alkoxy, fluoro substituted lower alkoxy, lower alkylthio, fluoro substituted lower
alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl, and wherein cycloalkyl, heterocycloalkyl, aryl, and heteroaryl as R* or as
substituents of lower alkyl are are optionally substituted with one or more substituents
selected from the group consisting of -OH, -NH,, -CN, -NO,, -S(0);NH;, -C(O)NHj,,
-OR%, -SR*¥, -NHR®, -NR“R*, -NR¥C(0O)R?, -NR¥S(0);R*, -S(0),R*, halogen, lower
alkyl, fluoro substituted lower alkyl, and cycloalkylamino; and

R* at each occurrence is independently selected from the group consisting of lower alkyl,
heterocycloalkyl and heteroaryl, wherein lower alky! is optionally substituted with one or
more substituents selected from the group consisting of fluoro, lower alkoxy, fluoro
substituted lower alkoxy, lower alkylthio, fluoro substituted lower alkylthio, mono-
alkylamino, di-alkylamino, and cycloalkylamino, and wherein heterocycloalkyl and
heteroary! are optionally substituted with onc or more substituents selected from the group

consisting of halogen, -CN, lower alkyl, fluoro substituted lower alkyl, lower alkoxy and

fluoro substituted lower alkoxy;
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,or

16. The compound of Claim 15 selected from the group consisting of:
Pyridin-3-ylmethyl-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(2-Morpholin-4-yl-ethyl)-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
2-Chloro-4-fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide,
2,5-Dimethyl-2H-pyrazole-3-carboxylic acid [S-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-amide,
5-Methyl-pyrazine-2-carboxylic acid [5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amide,
3-Chloro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide,
4-Fluoro-N-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-3-triflucromethyl-benzamide,
N-[5-(1H-Pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-3-trifluoromethyl-benzamide,
3-Chloro-4-fluoro-N-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide,
3,4-Difluoro-N-{5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-benzamide,
3-Methoxy-N-[S-({ H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyridin-2-yl]-benzamide,
((R)-1-Phenyl-ethyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(3-Morpholin-4-yl-benzyl)-[5-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-y{]-amine,
(1-(2-Fluoro-phenyl)-ethyl]-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethy!)-pyridin-2-yl]-amine,
[2-(3-Fluoro-pheny!)-ethyl]-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-y!]-amine,
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(3-Chloro-benzy!)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
[5-(5-Chloro-1 H-pyrrol0[2,3-b]pyridin-3-y1methyl)-pyridin-2-yl]-(6-triﬂuoromethyl-py(idin-3-
ylmethy!)-amine,
[5-(1H-Pyrrolo[2,3-b]pyridin‘3-ylmelhyl)-pyridin-2-yl]-(6-trifluoromethyl—pyridin-3-ylmethyl)—
amine,

(3-Chloro-pyridin-4-ylmethyl)-[5-(1H-pyrrolo{2,3-b]pyridin -3-ylmethyl)-pyridin-2-yl]-amine,
Phenethyl-[S-(1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine,
(2,4-Difluoro-benzyl)-[5-(1 H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine,
(2-Fluoro-benzy})-[5(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine,
(2-Methoxy-pyridin-3-ylmethyl)-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(2-Methyl-benzyl)-[5-(1 H-pyrrolo(2,3-b]pyridin-3 -ylmethyl)-pyridin-2-yl}-amine,
(6-Methoxy-pyridin-3-ylmethyl)-[S-(lH-pyrrolo[2,3-b]pyridin-3-ylmelhyl)-pyridin-2-yl]-amine,
(2-Chloro-4-ﬂuoro-benzyl)-[S-(1H-pyrrolo[Z,3-b]pyridin-3-ylmcthyl)-pyridin-2-yl]-amine,
(5-Methoxy-pyridin-3-ylmethyl)-[5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)»pyridin-z-yl];amine,
(3-Fluoro-pyridin-4-ylmethy1)-[5-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-Z'yl]-amine,
(6-Methoxy-pyridin-2-ylmethyl)-{5-(1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(4-Fluor0-2-triﬂuoromethyl-benzyl)-[s-(lH-pyrrolo[Z,3-b]pyﬁdin-3-ylmcthyl)-pyn’din-Z-yl]-
amine,

[5-(1H-Pyrrolo[2,3-b)pyridin-3-yl methyl)-pyridin-2-yl]-(2-trifluoromethyl-benzyl)-amine,
(3,5-Dichloro-pyridin-4-ylmethyl)-[5-(1 H-pyrrolof2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(6-Morpholin-4-yl-pyridin-2-ylmethyl)-[5-(1 H-pyrrolo(2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine,

(5-Fluoro-pyridin-3-ylmethyl)-[S-(1 H-pymrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-amine,
(3-Chloro-pyridin-4-ylmethyl)-[5-(5-chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-
amine, i

3- {6-[(3-Chloro-pyridin—4-ylmethyl)-amino]—pyridin-3-ylmethy]}-lH-pynolo[Z,S—b]pyridine-S-
carbonitrile,
3-[6~(4-ChIoro-benzylamino)-pyridin—3-ylmethyl]-lH-pynolo[2,3-b]pyridine-S-carbonitrile,
3-[6-(4-Triﬂuoromethyl-benzylamino)-pyridin-}-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-
carbonitrile,

{5-(5-Chloro-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-z-yl]-(2-ﬂuoro—benzy|)~amine,
3-[6-(2-Fluoro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-S-ca_rbonitrilc,
(2-Fluoro-benzyl)-[5-(5-methyl-1H-pyn'olo[2,3-b]pyridin-3-ylmelhyl)—pyridin-z-yl]-amine,

3- {6-[(6-Triﬂuoromethyl-pyridin-3»ylmethyl)-amino]-pyridin~3-ylme(hy] }-1H-pyrrolo(2,3-
b]pyridine-5-carbonitrile,

3.[6-(2-Trifluoromethyl-benzylamino)-pyridin-3-ylmethyl}-1H-pyrrolo[2,3-b]pyridine-5-
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carbonitrile,
[5-(5-Chlora-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-pyridin-2-yl]-(2-trifluoromethyl-benzy!)-
amine,
[5-(5-Methyl-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yi]-(2-trifluoromethyi-benzyl}-
amine,
3-[6-(2,6-Difluoro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile,
[5-(5-Chloro-1H-pyrrolo{2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl]-(2,6-difluoro-benzyl)-amine,
(2-Chloro-benzyl)-{5-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-ylJ-amine,
(2-Chloro-benzyl)-{5-(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-amine,
3-[6-(2-Chloro-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile,
(6-Methoxy-pyridin-3-ylmethyl)-[5-(5-methyl-1 H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-
yl]-amine,
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yimethyl)-pyridin-2-yl}-(6-methoxy-pyridin-3-
ylmethyl)-amine,

3-{6-[(6-Methoxy-pyridin-3-ylmethyl)-amino}-pyridin-3-ylmethyl} -1H-pyrrolo[2,3-b]pyridine-5-
‘carbonitrile,
[5-(5-Chloro-1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-pyridin-2-yl}-(2-methoxy-pyridin-3-
ylmethyl)-amine,
3-[6-(2-Trifluoromethoxy-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolof2,3-b]pyridine-5-
carbonitrile,
3-[6-(2-Ethoxy-benzylamino)-pyridin-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile; and

all salts, prodrugs, tautomers, or isomers thereof.

17. A composition comprising a pharmaceutically acceptable carrier and a compound

according to any of Claims 1-16.

18. A method for treating a subject suffering from or at risk of a c-kit and/or c-fms
mediated disease or condition, comprising administering to the subject an effective amount of a

compound of any of Claims 1-16.

19. The method of Claim 18, wherein the disease or condition is sclected from the
group consisting of mast cell tumors, small cell lung cancer, testicular cancer, gastrointestinal
stromal tumors, glioblastoma, astrocytoma, neuroblastoma, carcinomas of the female genital tract,
sarcomas of neuroectodermal origin, colorectal carcinoma, carcinoma in situ, Schwann cell
neoplasia associated with neurofibromatosis, acute myeloid leukemia, acute lymphocytic
leukemia, chronic myelogenous leukemia, multiple myeloma, mastocytosis, meclanoma, breast

cancer, ovarian cancer, prostate cancer, canine mast cell tumors, metastasis of cancer to bone or
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other tissues, chronic myeloproliferative diseases such as myelofibrosis, renal hypertrophy,
asthma, rheumatoid arthritis, allergic rhinitis, multiple sclerosis, osteoarthritis, inflammatory bowel
syndrome, transplant rejection, systemic lupus erythematosis, ulcerative colitis, Crohn’s disease,
chronic obstructive pulmonary disease, emphysema, Kawasaki’s Disease, hemophagocytic
syndrome, multicentric reticulohistiocytosis, atherosclerosis, Type 1 diabetes, Type II diabetes,
insulin resistance, hyperglycemia, obesity, lipolysis, hypereosinophilia, osteoporosis, increased
risk of fracture, Paget’s discase, hypercalcemia, osteomyelitis, peri-prosthetic or wear-debris-
mediated osteolysis, endometriosis, glomerulonephritis, interstitial nephritis, Lupus nephritis,
tubular necrosis, diabetic nephropathy, stroke, Alzheimer’s disease, Parkinson’s discase,

inflammatory pain, chronic pain, and bone pain.

20. The method of Claims 19, wherein the compound is approved for administration

to a human.
21, A kit comprising a composition according to Claim 17.

22, The kit of Claim 21, wherein the composition is approved for a medical indication
sclected from the group consisting of mast cell tumors, small cell lung cancer, testicular cancer,
gastrointestinal stromal tumors, glioblastoma, astrocytoma, neuroblastoma, carcinomas of the
female genital tract, sarcomas of neuroectodermal origin, colorectal carcinoma, carcinoma in situ,
Schwann cell neoplasia associated with neurofibromatosis, acute myeloid leukemia, acute
lymphocytic lcukemia, chronic myelogenous leukemia, multiple myeloma, mastocytosis,
melanoma, breast cancer, ovarian cancer, prostate cancer, canine mast cell tumors, metastasis of
cancer to bone or other tissues, chronic myeloproliferative diseases such as myelofibrosis, renal
hypertrophy, asthma, rheumatoid arthritis, allergic rhinitis, multiple sclerosis, osteoarthritis,
inflammatory bowcl syndrome, transplant rejection, systemic lupus erythematosis, ulcerative
colitis, Crohn’s disease, chronic obstructive pulmonary disease, emphysema, Kawasaki's Disease,
hemophagocytic syndrome, multicentric reticulohistiocytosis, atherosclerosis, Type I diabetes,
Type 11 diabetes, insulin resistance, hyperglycemia, obesity, lipolysis, hypereosinophilia,
osteoporosis, increased risk of fracture, Paget’s disease, hypercalcemia, ostcomyelitis, peri-
prosthetic or wear-debris-mediated osteolysis, endometriosis, glomerulonephritis, interstitial
nephritis, Lupus nephritis, tubular necrosis, diabetic nephropathy, stroke, Alzheimer’s disease,

Parkinson’s disease, inflammatory pain, chronic pain, and bone pain.
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9.2 .07 |

COMPUESTOS QUE MODULAN ACTIVIDAD C-FMS Y/O C-KIT Y USOS PARA ELLO 5’_26/0

SOLICITUDES DE PATENTE RELACIONADAS
[0001] Esta solicitud reclama prioridad a la Solicitud Provisional Estadounidense No. 60/860,749,
titulada “Compuestos que Modulan la Actividad c-Fms y c-Kit y Usos Para ello”, presentada el 22
de noviembre de 2006, y se relaciona con la Solicitud de Patente Norteamericana No. 11/435,381,
titulada “Compuestos que Modulan la Actividad c-Kit y c-Fms y Usos Para ello”, presentada el 16
de mayo de 2008, que reclama el beneficio de la Solicitud Provisional Estadounidense No. .
60/682,063, titulada "Compuestos que Modulan la Actividad c-Kit y Usos Para ello”, presentada el
17 de mayo de 2005, Solicitud Provisional Estadounidense No. 60/682,051, titulada “Compuestos
que Modulan fa Actividad c-Fms y Usos Para ello”, presentada el 17 de mayo de 2005, Solicitud
. Provisional Estadounidense No. 60/682,042, titulada “Compuestos que Modulan la Actividad c-Kit y
¢c-Fms y Usos Para ello”, presentada el 17 de mayo de 2005, Solicitud Provisional Estadounidense
No. 60/692,750, titulada “Compuestos que Modulan la Actividad c-Kit y c-Fms y Usos Para ello”,
presentada el 22 de junio de 2005, y Solicitud Provisional Estadounidense No.{60/692,960, titulada
“Compuestos y Métodos para Modulacién de Cinasas, e Indicaciones Para eﬁo”, presentada el 22
de junio de 2005, todas las cuales se incorporan en este documento como referencia en sus

totalidades y para todos las propésitos. -

CAMPO DE LA INVENCION
[0002] Esta invencion se relaciona con ligandos para c-fms y c-kit, y con métodos para el uso de
los mismos. La informacién‘ proporcionada pretende solamente ayudar a la comprension del lector.
Nada de la informacién proporcionada ni las referencias citadas se admite como técnica anterior a
la presente invéncién. Cada una de las referencias citadas se incorpora en este documento en su

totalidad y para cualquier proposito.

ANTECEDENTES DE LA INVENCION

[0003] C-fms y c-kit son tipo Ill proteina tirosina cinasas receptoras transmembranales (RPTKs) r\L
N



que regulan cascadas clave de transduccion de sefiales que controlan crecimiento y proliferacion
celular. Ambos receptores tienen atributos estructurales similares que comprenden cinco dominios
extracelulares de inmunoglobulina (IG), un tnico dominio transmembranal, y un dominio de cinasa
citoplasmico dividido, separado por un segmento de inserto de cinasa.
c-Fms

[0004] C-fms es un miembro de la familia de genes originaimente aislados de la cepa Susan
McDonough de virus de sarcoma felino. El proto-oncogen celular FMS (c-fms, sarcoma felino
celular de McDonough) codifica el receptor para el factor estimulante de colonias de macréfagos
(M-CSF). C-fms es crucial para el crecimiento y diferenciacion del linaje monocito-macroéfago, y con
la unién de M-CSF al dominio extracelular de c-fms, el receptor se dimeriza y trans-autofosforila
residuos citoplasmicos de tirosina.

[0005] M-CSF, descrito primero por Robinson y colaboradores (Blood. 1969, 33:396-9), es una
citocina que controla la produccion, diferenciacién, y funcion de macrofagos. M-CSF estimula la
diferenciacion de células progenitoras a monocitos maduros, y prolonga la supervivencia de
monocitos. Adicionalfnente, M-CSF aumenta la citotoxicidad, produccion de superdxido,
fagocitosis, quimiotaxis, y producciéon de citocinas secundarias de factores adicionales en
monocitos y macrofagos. Ejemplos de tales factores adicionales incluyen factor estimulante de
colonias de granulocitos (G-CSF), interleucina-6 (IL-6), e interleucina-8 (IL-8). M-CSF estirp_ula

hematopoyesis, promueve diferenciacion y proliferacion de células progenitoras de osteoclastos, y

tiene profundos efectos sobre el metabolismo de lipidos. Adicionalmente, M-CSF es importante en

el embarazo. Fisiologicamente, grandes cantidades de M-CSF se producen en la placenta, y se
cree que M-CSF juega un papel esencial en diferenciacion de trofoblastos (Motoyoshi, Int J
Hematol. 1998, 67:109-22). Los elevados niveles séricos de M-CSF en el embarazo temprano
pueden participar en los mecanismos inmunoldgicos responsables del mantenimiento del
embarazo (Flanagan & Lader, Curr Opin Hematol. 1998, 5:181-5).

[0006]} Se relacionan con c-fms y c-kit dos receptores del factor de crecimiento derivado de
Qlaqdetas, alfa (es decir, pdgfra) y beta (pdgfrb) (PDGF). El gen que codifica pdgfra se ubica en el

cromosoma 4g11-q12 en la misma region del cromosoma 4 que el oncogen que codifica c-kit. Los
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genes que codifican pdgfra y c-fms parecen haber evolucionado de un gen ancestral comun por.
duplicacion génica, considerando que estos dos genes se enlazan en tandem en el cromosoma 5.
Se orientan cabeza a cola con el exén 5 prima del gen c-fms ubicado sélo 500 bp desde el ultimo 3
prima exon del gen que codifica pdgfra. La mayor parte de los tumores de estroma gastrointest;ﬁél
(GIST) tienen mutaciones de activacion en c-kit, y la mayor parte de los pacientes con GISTs
responden bien a Gleevec, que inhibe c-kit. Heinrich et al. (Science 2003, 299:708-10) han
mostrado que aproximadamente 35% de los GISTs que carecen de mutaciones de c-kit tienen
mutaciones de activacion intragénica en el gen que codifica pdgfra, y que los tumores que
expresan c-kit o pdgfra son indistinguibles con respecto a la activacion de intermediarios de
sefializacion corriente abajo y cambios citogenéticos asociados con progresion tumoral. De esta
manera, las mutaciones en c-kit y pdgfra parecen ser mecanismos oncogénicos alternativos y
mutuamente exclusivos en GISTs.
[0007] De manera similar, la observacion de que la produccién de M-CSF, el principal factor de
crecimiento de macréfagos, se incrementa en los tejidos durante la inflamacion resalta un papel
para c-fms en las enfermedades, tales como, por ejemplo, enfermedades inflamatorias. Mas
particularmente, dado que elevados niveles de M-CSF se encuent(an en el estado de enfermedad,
la modulacion de la actividad de c-fms puede aminorar la enfermedad asociada con niveles
incrementados de M-CSF.

c-Kit
[0008] E! receptor del Factor de Células Madre (SCF) c-kit juega un importante papel en el
desarrollo de melanocitos y mastocitos, células germinales y hematopoyéticas. El Factor de
Células Madre (SCF) es un proteina codificada por el locus S1, y también se ha llamado “Iigapdo
de Kit” (KL) y factor de crecimiento de mastocitos (MGF), con base en las propiedades bioldgicas
usadas para identificarlo (revisado en Tsujimura, Patol Int 1996, 46:933-938; Loveland, et al., J.
Endocrinot 1997, 1563:337-344; Vliagoftis, et al., Clin Inmuno! 1997, 100:435-440; Broudy, Blood
1997, 90:1345-1364; Pignon, Hermatol Cell Ther 1997, 39:114-116; y Lyman, et al., Blood 1998,
91:1101-1134.). En este documento la abreviatura SCF se refiere al ligando fisiolégico para c-kit.

[0009] SCF se sintetiza como una proteina transmembranal con un peso molecular de 220 o 248
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Daltones, dependiendo de la edicion alternativa del mRNA para codificar el exén 6. La proteina
mayor puede escindirse proteoliticamente para formar una protéina glicosilada soluble, que se
dimeriza de manera no covalente. Las formas soluble y unida a membrana de SCF pueden unirse y
activar a c-kit. Por ejemplo, en ia piel, SCF se expresa predominantemente por fibroblastos,
queratinocitos,vy células endoteliales, que modulan la actividad de melanocitos y mastocitos que
expresan c-kit. En médula 0sea las células de estroma expresan SCF y regulan la hematopoyesis
de células madre que expresan c-kit. En el tracto gastrointestinal, las células epiteliales intestingles
expresan SCF y afectan las celulas intersticiales de Cajal y linfocitos intraepiteliales. En Idé
testiculos, las células de sertoli y células de la granulosa expresan SCF que regula. la

espermatogénesis por interaccién con c-kit en las células germinales.

SUMARIO DE LA INVENCION

[0010] La presente invencion se relaciona con compuestos activos sobre c-fms, c-kit, o tanto c-fms
como c-kit. De conformidad con un aspecto de la presente invencion, se ha descubierto que en el
tratamiento de enfermedades sensibles al tratamiento por una cantidad efectiva de un modulador
de c-fms solo o c-kit solo, |a eficacia del tratamiento puede aumentarse si dichos compuestos son
inhibidores duales tanto de c-fms como de c-kit. En otro aspecto de la presente invencion, los
compuestos activos sobre c-fms, c-kit, o tanto c-fms como c-kit también son activos sobre una o
mas de TrkA, TrkB y HGK. En particular, la invencién proporciona compuestos de la Férmula Ii, y
todas las formulas sub-genéricas de los mismos (por ejemplo, Férmula lla, lib, lle, lig y Hp),
Férmula Ill, o compuestos adicionales como se describe en los ejemplos sintéticos, asi como
meétodos para usar tales compuestos como se describe a continﬁacic’m. De esta manera, la
invencion proporciona meétodos para usar compuestos que pueden usarse de manera terapéutica
yl/o profilactica, que implican modulacion de c-fms, c-kit, o tanto ¢c-fms como c-kit, 0 que implican
una o mas de TrkA, TrkB y HGK ademas de c-fms, c-kit, o tanto c-fms como c-kit.

[0011] Los compuestos de la Formula Il tienen la siguiente estructura:
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en que '3— indica el punto de unién de D a A, de la Formula [i;

A; es -CH,- 0 -C(0)-;

B se selecciona del grupo que consiste de hidrégeno, -CN, -OR*', -SR*', -NHR*', -NR*'R*, -
NR¥C(O)R*, -NR¥S(0),R*', -C(OINR¥R*, -C(O)RY, -S(0),NR¥R*, -S(0),R",
halégeno, alquilo inferior, cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en donde el
alquilo inferior se sustituye opcionalmente con uno o mas sustituyentes seleccionados del
grupo que consiste de flior, alcoxi inferior, alcoxi inferior sustituido con fluor, alquiltio
inferior, alquiltio inferior sustituido con flior, mono-alquilamino, di-alquilamino, cicloalquilo,
heterocicloalquilo, arilo, y heteroarilo, en donde el cicloalquilo, heterocicloalquilo, arilo, y
heteroarilo como B, o como sustituyentes de alquilo inferior, se sustituyen opcionaimente

con uno o mas sustituyentes seleccionados del grupo que consiste de -OH, -NH,, -CN, -
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NO,, -S(0),NH,, -C(O)NH,, -OR%, -SR*, -NHR*2, -NR*’R®, -NR*C(0)R*, -NR¥S(0),R*

-S(0),R*, halégeno, alquilo inferior, alquilo inferior sustituido con fldor, y cicloalquilamino;

M, es -NR*CH,-, -NR*CH(R*)-, -NR*CH,CH,-, 0 -NR*C(0)-;

Ms, Mo,y M;s se seleccionan del grupo que consiste de un enlace, -NR*-, -S-, -O-, -NR*CH,-, -

NR*CH,CH,-, -NR¥*CH(R*)-, -SCH,-, -OCH,-, -C(O)NR*-, -S(0),NR*-, -CH,NR*-

CH(R*)NR*- -NR¥C(0)-, y -NR*®S(0O),-;

Mg se selecciona del grupo que consiste de un enlace, -CH,-, -CH,C(O)-, -S(0),-, -S(0),CH,-,

S(0),CH(CH3)-, -S(0),CH,CH,-, -S(0),NR*-, -S(0),NR¥CH,-, -S(O),NR*CH(CHj)-,
S(0),NR¥*CH,CH,-, -C(O)-, -C(O)CH,-, -C(O)CH(CHs)-,. -C(O)CH,CH,-, -C(O)NR*-,

C(O)NR*®CH,-, -C(O)NR*CH(CHs)-, y -C(O)NR*CH,CH,-;

Q', Q" Q" @*, y Q" son arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye

opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de -

OR*" -SR*, -S(O)R*, -S(0),R*', -NHR* -NR*R*, -NR*C(O)R*, -NR¥S(O),R*

1
[}

halégeno, alquilo inferior, cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en donde el

alquilo inferior se sustituye opcionalmente con uno o mas sustituyentes seleccionados del

grupo que consiste de flaor, alcoxi inferior, alcoxi inferior sustituido con fluor, alquiltio

inferior, alquiltio inferior sustituido con flior, mono-alquilamino, di-alquilamino, cicloalquilo,

heterocicloalquilo, arilo, y heteroarilo, y en donde el cicloalquilo, heterocicloalquilo, arilo, y

heteroarilo como sustituyentes de Q", Q"', Q*', @*', 0 Q"*', 0 como sustituyentes de alquilo

inferior se sustituyen opcionalmente con uno o mas sustituyentes seleccionados del grupo

que consiste de -OH, -NH,, -CN, -NO,, -S(0),NH,, -C(O)NH,, -OR* -SR*?, -NHR*}

NR*R* -NR¥C(0)R*, -NR¥S(0),R*, -S(0),R*, halégeno, alquilo inferior, alquilo inferior

sustituido con fluor, y cicloalquilamino;

Q"% es fluor, cloro o -CF3;

Q"™ y Q" son independientemente hidrogeno, fltor, cloro, alquilo inferior, o alquilo inferior

sustituido con fluor;

Q% Q*, Q% y Q* se seleccionan independientemente del grupo que consiste de hidrégeno,

halégeno, alquilo inferior, alquilo inferior sustituido con fluor, -NR*R*, -OR*, y -SR*,

&



siempre y cuando, sin embargo, al menos uno de Q¥ y Q* y al menos uno de Q% y Q*
sea hidrégeno, fltor, cloro, alquilo inferior o alquilo inferior sustituido con fllor;

Q™ y Q' son hidrogeno, fluor, cloro, alquilo inferior, alquilo inferior sustituido con fluor, -
NR*R*, -OR*, o -SR*: Q" es hidrégeno, alquilo inferior o alquilo inferior sustituido con
fluor,

R* en cada caso se selecciona independientemente del grupo que consiste de hidroégeno y
alquilo inferior;

R* se selecciona del grupo que consiste de alquilo inferior, y alquilo inferior sustituido con
flaor,

R*' en cada caso se selecciona independientemente del grupo que consiste de alquilo inferior,
cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en donde el alquilo inferior se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de flaor,
alcoxi inferior, alcoxi inferior sustituido con flior, alquiltio inferior, alquiltio inferior sustituido
con fluor, mono-alquilamino, di-alquilamino, cicloalquilo, heterocicloalquilo, arilo, vy
heteroarilo, y en donde el cicloalquilo, heterocicloalquilo, arilo, y heteroarilo, como R*' o
como sustituyentes de alquilo inferior se sustituyen opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de -OH, -NH,, -CN, -NO,, -S(O),NH,, -
C(O)NH,, -OR*, -SR* -NHR*, -NR*R* -NR¥C(O)R* -NR¥S(0),R* -S(0),R%
halogeno, alquilo inferior, alquilo inferior sustituido con fltor, y cicloalquilamino;

R* en cada caso se selecciona independientemente del grupo que consiste de alquilo inferior,
heterocicloalquilo y heteroarilo, en donde el alquilo inferior se sustituye opcionalmente con
uno o mas sustituyentes seleccionados del grupo que gonsiste de fldor, alcoxi inferior,
alcoxi inferior sustituido con flaor, alquiltio inferior, alquii;tio inferior sustituido con fluor,
mono-alquilamino, di-alquilamino, y cicloalquilamino, y en donde el heterocicloalquilo y
heteroarilo se sustituyen opcionalmente con uno o mas sustituyentes seleccionados del
grupo que consiste de haldégeno, -CN, alquilo inferior, alquilo inferior sustituido con fldor,
alcoxi inferior y alcoxi inferior sustituido con fluor; y

cada R* es independientemente hidrégeno, alquilo inferior ¢ alquilo inferior sustituido con fluor;



siempre y cuando, sin embargo, el compuesto no sea
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[0012] En una modalidad, un compuesto de la Férmula Il tiene una estructura de acuerdo con la

siguiente estructura sub-genérica, Férmula lla,

Q12
=N I\/14/0“‘
AN/
Q° ! N \ ok Q'3
N7 N
Formula lla,

todas las sales, profarmacos, tautomeros, e isémeros del mismo,

en donde:



Q'® es arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye opcionalmente con uno o
mas sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior,
alquilo inferior sustituido con fltior, -NHR*', -NR*'R*", y -OR*";

Q° es hidrogeno, -CN, -OR*', flior, cloro, alquilo inferior, alquilo inferior sustituido con fltor,
arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye opcionaimente con uno o
mas sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior,
alquilo inferior sustituido con flior, -NHR*', -NR*'R*', y -OR*": y

A Mg, Q"2 Q" Q" y R* son como se define para la Formula Il;

siempre y cuando, sin embargo, el compuesto no sea
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[0013] En una modalidad de los compuestos de la Formula l1a, A; es -CHy- y My es -NHCH,-. En
una modalidad A; es -C(O)- y M, es -NHCH,-. En una modalidad A; es -C(O)- y M, es -NHC(O)-.
En una modalidad A; es -CH,- y My es -NHC(O)-.

[0014] En una modalidad de los compuestos de la Formula tla, A, es -CH,-, M, es -NHCH,-, Q° es
-OR", -CN, alquilo C4.3, alquilo Cy.5 sustituido con fluor, fllor, cloro, arilo o heteroarilo, en donde el
arilo o heteroarilo se sustituye opcionalmente con uno o0 mas sustituyentes seleccionados del grupo
que consiste de halégeno, alquilo inferior, alquilo inferior sustituido con fldor, -NHR*', -NR*'R*", y -
OR*: y Q" y Q" son hidrogeno.

[0015] En una modalidad de los compuestos de la Férmula ila, A, és -C(0)-, M, es -NHCH,-, Q° es
-OR*" CN, alquilo C4_3, alquilo C4.5 sustituido con fluor, fltior, cloro, arilo o heteroarilo, en donde el
arilo o heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo
que consiste de halégeno, alquilo inferior, alquilo inferior sustituido con fiior, -NHR*', -NR*'R*", y -
OR";y Q" y Q" son hidrogeno.

[001é] En una modalidad de los compuestos de la Férmula lla, A, es -C(O)-, M, es -NHC(O)-, Q°
es -OR*', -CN, alquilo C.3, alquilo C.3 sustituido con fltor, fitor, cloro, arilo o heteroarilo, en dor;de

el arilo o heteroarilo se sustituye opcionalmente con uno o més sustituyentes seleccionados del
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grupo que consiste de halégeno, alquilo inferior, alquilo inferior sustituido con fluor, -NHR", -
NR“I;Q‘”, y -OR*: y Q" y Q" son hidrégeno.

[0017] En una modalidad de los compuestos de la Formula lla, A; es -CH,-, M, es -NHC(O)-, Qé es
-OR*' -CN, alquilo C4.3, alquilo Cy.3 sustituido con fluor, fitior, cloro, arilo o Heteroarilo, en donde el
arilo o heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo
que consiste de halégeno, alquilo inferior, alquilo inferior sustituido con fldor, -NHR*', -NR*'R*', y -
OR*: y Q" y Q" son hidrégeno.

[0018] En una modalidad, ademas de cualquiera de las modalidades de la Formula lla
anteriormente, R*' es R*.

[0019] En una modalidad, ademas de cualquiera de las modalidades de la Férmula lla
anteriormente, Q' es fenilo o piridinilo, en donde el fenilo o piridinilo se sustituyen con 1 o0 2
sustituyentes séleccionados del grupo que consiste de fltor, cloro, metilo, metoxi, trifluorometilo,
difluorometoxi y trifluorometoxi; A, es -CHy-; My es -NHCH»-; y Q° es -CN, fluor, cloro, metilo,
trifluorometilo, metoxi, difluorometoxi, trifluorometoxi, arilo o heteroarilo, en donde el arilo o
heteroarilo se sustituye opcionalmente con uno o mas de halégeno, alquilo inferior, alquilo inferior
sustituido con fluor, alcoxi inferior, o alcoxi inferior sustituido con flior. En una modalidad, ademas
de cualquiera de las modalidades de la Formula lla anteriormente, Q" es fenilo mono sustituido
con cloro, preferiblemente en la posicion 4, A; es -CH,-; My es -NHCH,-; y Q° es -CN, fltor, cloro,
metilo, trifluorometilo, metoxi, difluorometoxi, trifluorometoxi, arilo o heteroarilo, en donde el arilo o
heterparilo se sustituye opcionalmente con uno o mas de haldégeno, alquilo inferior, alquilo inferior
sustituido con fltor, alcoxi inferior, o alcoxi inferior sustituido con fllor. En una modalidad, ademés
de cualquiera de las modalidades de la Férmula lla, Q"% es piridin-3-ilo monosustituido con metil;),
metoxi, trifluorometilo, difluorometoxi o trifluorometoxi, preferiblemente en la posicién 6; A, es -CH,-
: My es -NHCH,-; Q° es -CN, fldor, cloro, metilo, trifluorometilo, metoxi, diflucrometoxi,
triflucrometoxi, arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye obcionalmente con
uno o mas de halégeno, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi inferior, o alcoxi
inferior sustituido con fluor.

[0020] En una modalidad de los compuestos de la Formula lla, A, es -CH,-; My es -NHCH,-; Q" es
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fenilo o piridinilo, en donde el fenilo o piridinilo se sustituyen con 1 o 2 sustituyentes seleccionados
del grupo que consiste dé fluor, cloro, metilo, metoxi, trifluorometilo, difluorometoxi y trifluorometoxi;
Q% es hidrogeno, fluor, cloro, metilo, metoxi, trifluorometilo, diflucrometoxi, trifluorometoxi, -CN, o 1-
metil-1H-pirazol-4-ilo; Q' es fluor o cloro; y Q" y Q" son hidrégeno. En una modalidad, A, es -
CH,-; M4 es -NHCH,-; Q" es fenilo mono sustituido con cloro, preferiblemente en la posicién 4; Q°
es hidrégeno, cloro, metilo, metoxi, o -CN; Q" es fltor o cloro; y Q"> y Q" son hidrogeno. En una
modalidad, A, es -CH»-; M, es -NHCH,-; Q" es piridin-3-ilo monosustituido con metilo, meté’X‘i,
trifluorometilo, difluorometoxi o trifluorometoxi, preferiblemente en la posicion 6; Q° es hidrégeno,
cloro, metilo, metoxi, -CN, o 1-metil-1H-pirazol-4-ilo; Q'? es fltor o cloro; y Q" y Q"™ son hidrogeno.
[0021] En una modalidad de los compuestos de la Férmula lia, el compuesto se selecciona del
grupo que consiste de:

(4-Cloro-bencil)-[5-(5-cloro-1 H-pirrolo[2,3-b]piridin-3-ilmeti|)-6-f|uoro-pifidin-2-i|]—amina (P-0132),
(4-Cloro-bencil)-[6-cloro-5-( 1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0161),

’ [6-Cloro-5-(1H-pirrolof2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetil)-amina ~ (P-
0174),
[6-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(8-trifluorometil-piridin-3-iimetil)- .
amina (P-0176),

{6-Cloro-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2, 3-b]piridin-3-ilmetil]-piridin-2-il}-(6-triflucrometil-
piridin-3-ilmetil)-amina (P-0179),
{5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-8-fluoro-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina (P-0186),

{6-fluoro-5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina (P-0187),
[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetil)-amina  (P-
0188‘),

3-{2-Cloro-6-[(6-triflucrometil-piridin-3-ilmetil)-amino]-piridin-3-iimetil}-1H-pirrolo[2, 3-b]piridina-5- -
carbonitrilo (P-0232),

[6-Cloro-5-(5-metil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
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aminz:J (P-0233),

[6-Cloro-5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetil)-
amina (P-0234),
[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)-amina (P-0378),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-6-fluoro-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)-amina (P-
0379), y

todas las sales, profarmacos, tautémeros, e isomeros de los mismos.

[0022] En una modalidad, un compuesto de la Férmula |l tiene una estructura de acuerdo con la

siguiente estructura sub-genérica, Formula llb,

Q22
/N Q11
77/M5/
A3 \ N
Q15 \
l \ Q24
=
N
N"
Formula llb,

todas las sales, profarmacos, tautémeros, e isdmeros del mismo,
en donde: |
Az es -CHj- 0 -C(O)-;
Q" es hidrégeno, -CN, -OR*", fluor, cloro, alquilo inferior, alquilo inferior sustituido con fldor,
| cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo
inferior sustituido con fluor, -NHR*', -NR*'R*' y -OR*"; y
Ms, Q" Q% Q* y R*, son como se define para la Formula II.-
[0023] En una modalidad de los compuestos de la Formula Iib, Ms es -NR*CH,-, -NR*CH(R*)- o -
NR*C(0)-; A; es -CH,- 0 -C(O)-, preferiblemente -CH,-; Q"' es arilo o heteroarilo, en donde el arilo
o heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo que
consiste de halogeno, alquilo inferior, alquilo inferior sustituido con fiuor, -NHR*, -NR**R*, y -OR*;

Q¥ es hidrégeno, -CN, flaor, cloro, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi inferior,
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alcoxi inferior sustituido con fluor, cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el
cicloalquilo, heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo inferior
sustityido con fluor, -NHR*, -NR**R*, y -OR*: y Q* y Q* son independientemente hidrégeno,
fluor, cloro, alquilo inferior, o alquilo inferior sustituido con fllor, preferiblemente hidrogeno, fIQOr,
cloro, 0 -CF3, mas preferiblemente Q% y Q* son hidrégeno; en donde R* es como se define para
la Formula Il.

[0024] En una modalidad de los compuestos de la Férmula llb, Ms es -NHCH,-; A; es -CH,-; Q"' es
fenilo o heteroarilo, en donde el fenilo o heteroarilo se sustituye opcionalmente con 1 o 2
sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo inferior
sustituido con fluor, alcoxi inferior, y alcoxi inferior sustituido con flaor, Q% es hidrégeno, -CN, fluor,
cloro, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi inferior, alcoxi inferior sustituido con
fluor, cicloalquilo, heterocicloalguilo, arilo o heteroarilo, en donde el cicloalquilo, heterocicloalquilo,
arilo 6 heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo
que consiste de haldgeno, alquilo inferior, alquilo inferior sustituido con flGor, alcoxi inferior, y alcoxi
inferior sustituido con fltor; y Q% y Q* son independientemente hidrégeno, fluor, cloro, alquilo
inferior, o alquilo inferior sustituido con fllor, preferiblemente hidrégeno, fluor, cloro, o -CF3;, mas
preferiblemente Q% y Q* son hidrégeno.

[0025] En una modalidad de los compuestos de la Formula Ilb, Ms es -NHCH,-; A; es -CH,-; Q"' es
fenilo sustituido con 1 o 2 sustituyentes seleccionados del grupo que consiste de fltor, cloro, metilo,
metilo sustituido con fitior, metoxi, y metoxi sustituido con fltor; Q" es hidrégeno, -CN, fluor, cloro,
alquilo inferior, alquilo inferior sustituido con flaor, alcoxi inferior, alcoxi inferior sustituido con fluor,
preferiblemente hidrégeno o cloro; y Q% y Q* son hidrégeno.

[0026] En una modalidad de los compuestos de la Férmula Ilb, el compuesto se selecciona del
grupo que consiste de: | |
(4-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0260),
[5-(5-Cloro-1H-pirrolof2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2,6-difluoro-bencil)-amina (P-0261),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina (P-0262),
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(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0263),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-fluoro-bencil}-amina (P-0264),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2,4-difluoro-bencil)-amina (P-0265),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(4-triflucrometil-bencil)-amina (P-0266),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-itmetil)-pirimidin-2-il]-(2,5-diflucro-bencil)-amina (P-0267),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(3-trifluorometil-bencil)-amina (P-0268),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-fluoro-5-trifluorometil-bencil)-amina (P-
0289),

(2-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0291),
(2,5-Difluoro-bencit)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0292), \
(2-Cloro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0293),
(3-fluoro-5-trifluorometil-bencil)-[5-(1 H-pirrolo[2,3—b]piridin-v3-ilmetil)-pirimidin-2-i|]-amina (P-0294),
(3,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0295),
(2-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0300),
(2-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0301),
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometil-bencit)-amina (P-0302),
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-trifluorometoxi-bencil)-amina (P-0303),
(5-Cloro-2-fluoro-bencil)-[5-(1H-pirrolof2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0304),
(2,4-Dicloro-bencil)-[5-(1 H-pirrolo[2,3-b]piridin-3-ilmeti|)—pirimidin-2-i|]-amina (P-0305),
(2,4-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0306),
(4-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0307),
[5-(1H—Pirrolo[2,3-b]piridin-3-i|metil)-pirimidin-2-iI]-(4-trifluorometil-benciI)-amina (P-0308),
(2-fluoro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0309),
(2,5-Dicloro-bencil)-[5-(1 H-pirrolo[2,3-b]piridin—3—i|metil)—pirimidin-2—i|]—afnina {P-0310),
(3-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il}-amina (P-0311),
(2-Difluorometoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0312),
(2,3-Dicloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetit)-pirimidin-2-il}-amina (P-0313),

(4-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0314),
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(5-fluoro-2-trifluorometil-bencil)-[5-( 1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0315),
(2-Cloro-4-fluoro-bencil)-[5-(1H-pirrolo{2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-03186),
(5-Cloro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-ill-amina (P-0317),
(5-fluoro-2-metil-bencil)-[5-(1H-pirroio[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0318),
(2-fluoro-4-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0319),
(4-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0320),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-difluorometoxi-bencil)-amina (P-0390),
{5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(5-fluoro-2-trifluorometil-bencil)-amina (P-
0391),

(3-Cloro-2-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0392),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2-fluoro-3-triffuorometil-bencil}-amina (P-
0393),

[5-(5-Cioro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-fluoro-4-trifluorometil-bencil)-amina (P-
0394),

[5-(5-Cloro-1H-pirrolof2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2, 3-diflucro-bencil)-amina (P-0395),
(2-Cloro-4-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0396),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-trifluorometoxi-bencil)-amina (P-0402),
{2-Cloro-5-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0407),
{2-Cloro-5-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0408), y
todas las sales, profarmacos, tautémeros, e isémeros de los mismos.

[0027] En una modalidad, un compuesto de la Formula Il tiene una estructura de acuerdo con la

siguiente estructura sub-genérica, Formula lle,

Q52
=N
AN\ N
Qs 6 Mga- Q%'
~
N
N" R
Formula lle,

todas las sales, profarmacos, tautémeros, e isémeros del mismo,
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en donde:

As es -CH,- 0 -C(O)-;

Ms, €s -CH,-, -CH,C(O)-, -C(O)NR39CH2‘-, -C(OINR*®CH(R")-, 0 -C(O)NR*CH,CH,-;

Q* es hidrogeno, -CN, -OR*", fliior, cloro, alquilo inferior, alquilo inferior sustituido con fluor,
cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo
inferior sustituido con flior, -NHR*', -NR*'R*' y -OR*": y

QY. Q% Q™ R¥, R* y R* son como se define para la Férmula Il

siempre 'y cuando, sin embargo, el compuesto no  sea
\"\< HQ =N H
N NN
0
K |\ 6]

B 3
= N
N N H

N , 0
[0028] En una modalidad de los compuestos de la Formula lle, Mg, es -C(O)NR*CH,-, -
C(O)NR¥CH(CHj3)-, 0 -C(O)NR*(CH,),-; Ag es -CH,- 0 -C(O)-, preferiblemente -CH,-; Q*' es arilo o
heteroarilo, en donde el arilo o heteroarilo se sustituye opcionalmente con uno o mas sustituyentes
seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo inferior sustituido con
flior, -NHR*, -NR*’R*?, y -OR**; Q*® es hidrégeno, -CN, fiuor, cloro, alquilo inferior, alquilo inferior
sustituido con fluor, alcoxi inferior, alcoxi inferior sustituido con fluor, cicloalquilo, heterocicloalquilo,
arilo o heteroarilo, en donde el cicloalquilo, heterocicloalquilo, arilo o heteroarilo se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de halégeno,
alquilo inferior, alquilo inferior sustituido con fitior, -NHR*, -NR*R*, y -OR*% y Q** y Q* son
independientemente hidrégeno, fltor, cloro, alquilo inferior, o alquilo inferior sustituido con f_It'Jor,
preferiblemente Q% y Q> son independientemente hidrogeno, fltor, cloro, metilo, o -CF5; en don.de (\/

R*? es como se define en la Férmula Il
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[0029] En una modalidad de los compuestos de la Férmula lle, Mg, es -C(O)NHCH,-, -
C{(O)NHCH(CH3j)- o -C(O)NH(CH,),-; As es -CH,- o -C(O)-, preferiblemente -CH,-; Q" es arilq o]
heteroarilo, en donde el arilo o heteroarilo se sustituye opcionalmente con 1 o 2 sustituyentes
seleccionados del grupo que consiste de fllor, cloro, metilo, metilo sustituido con fllor, metoxi, y
metoxi sustituido con fluor; Q* es hidrogeno, -CN, fltor, cloro, alquilo inferior, alquilo inferior
sustituido con fluor, alcoxi inferior, o alcoxi inferior sustituido con fluor, preferiblemente hidrégeno o
cloro; y Q*% y Q* son independientemente hidrégeno, fluor, cloro, alquilo inferior, o alquilo inferior
sustituido con flor, preferiblemente Q> y Q* son metilo.

[0030] En una modalidad de los compuestos de la Férmula lle, el compuesto se selecciona del
grupo que consiste de:

3-(1-Bencil-3,5-dimetil-1H-pirazol-4-iimetil)-1H-pirrolo[2,3-b]piridina (P-0133),
2-[3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-il]-1-fenil-etanona (P-0134),
4-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0135), ;

2-cloro-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico

(P-0136),

2-fluoro-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0137),

3-[3,5-Dimeﬁ|—1 -(5-trifluorometil-furan-2-ilmetil)- 1H-pirazol-4-ilmetil]-1H-pirrolo[2,3-b]piridina (P-
0138),

3-[3,5-Dimetil-1-(5-metil-isoxazol-3-iimetil)-1H-pirazol-4-iimetil]-1H-pirrolo[2, 3-b]piridina (P-0139),
4-cloro-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0140),

[2-(4-metoxi-fenil)-etill-amida del acido 3,5-Dimetil-4-(1H-pirrolo{2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico (P-0141), "

3-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0142),

3-{3,5-Dimetil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-iimetil]-1H-pirazol-4-ilmetil}-1H-pirrolo[2, 3-
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b]piridina (P-0143),

3-[3,5-Dimetil-1-(4-metil-2-fenil-tiazol-5-iimetil)-1H-pirazol-4-ilmetil]-1 H-pirrolo[2,3-b]piridina (P-
0144),

2-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-carboxilico
(P-0145),

[2-(2,4-dicloro-fenil)-etil]-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-pirazol-1-
carboxilico (P-0146),

[2-(4-fluoro-fenil)-etill-amida del &cido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico (P-0147),

[2-(2-fluoro-fenil)-etil]-amida del acido 3,5-Dimeti|—4-(1H-pirrold[2,3—b]piridin—3-i|metil)—pirazo|-1-
carboxilico (P-0148),

((S)-1-fenil-etil)-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazo!-1-carboxilico
(P-0149),

3-fluoro-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0150),

4-fluoro-bencilamida del acido 3,5—Dimetil—4—(1H—pirrolo[2,3—b]piridin—3-iImetil)—pirazol—1—carbo*ilico
(P-0151),

4-metil-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0152),

2-metil-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
(P-0153),

[2-(4-fluoro-fenil)-etil]-amida del acido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-3,5-dimetil-
pirazol-1-carboxilico (P-0157),

4-flucro-bencilamida del acido 4-(5-Cloro-1H-pirrolo[2,3-b]biridin-s-ilmetil)-&5-dimeti|-pirazo|—1-
carboxilico (P-0158),

4-cloro-bencilamida del acido 4-(5-Cloro-1H-pirroto[2,3-b]piridin-3-iimetil)-3,5-dimetil-pirazol-1-
carboxilico (P-0159),

[(S)-1-(4-fluoro-fenil)-etill-amida del acido 4-(5-Cloro-1H-pirrolof{2,3-b]piridin-3-ilmetil)-3,5-dimetil-
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pirazol-1-carboxilico (P-0160), y
todas las sales, profarmacos, tautomeros, e isdmeros de los mismos.
[0031] En una modalidad, un compuesto de la Formula Il tiene una estructura de acuerdo con la

siguiente estructura sub-genérica, Férmula llg,

Q72
\
N—~N
\
AN\
Qs 8 Myo- Q%
l X \ Q74
~
N
N"
Formula lig,

todas las sales, profarmacos, tautémeros, e isomeros del mismo,
en donde:

Ag €s -CH,-, 0 -C(O)-;

Q% es hidrégeno, -CN, -OR*', fluor, cloro, alquilo inferior, alquilo inferior sustituido con flior,
cicloalquilo, heterocicloalquilo, arilo o heterocarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o0 mas
sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior, alquilo
inferior sustituido con fluor, -NHR‘”, -NR“R“, y -OR‘”; y

Mo, Q%' Q™ Q™ y R*' son como se define para la Formula I1.

[0032] En una modalidad de los compuestos de la Formula Ilg, My es -NR**CH,- 0 -NR¥*-(CH,),-;
Ag es -CH,- o -C(O)-, preferiblemente -CH,-; Q% es arilo o heteroarilo, en donde el arilo o
heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo que
consiste de halégeno, alquilo inferior, alquilo inferior sustituido con flior, -NHR*, -NR*R*, y -OR*;
Q% es hidrogeno, -CN, fltor, cloro, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi inferior,
alcoxi inferior sustituido con fluor, cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el
cicloaiquilo, heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior, alquilo inferior

sustituido con fltior, -NHR*?, -NR*R*, y -OR*: y Q™ es hidrogeno, fluor, cloro, alquilo inferior o
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alquilo inferior sustituido con flior, en donde R*2 es como se define para la Formula Ii.

[0033] En una modalidad de los compuestos de la Férmula llg, My es -NHCH,-; Ag es -CHy-; Q!
es fenilo opcionalmente sustituido con 1 o 2 sustituyentes seleccionados del grupo que consiste de
fluor, cloro, metilo, trifluorometilo, metoxi, difluorometoxi o trifluorometoxi: Q®° es hidrégeno, fluor, -
CN, o 1-metil-pirazol-4-ilo; Q" es alquilo inferior o alquilo inferior sustituido con fltor; y Q™ es
hidrogeno, fluor, cloro, alquilo inferior, o alquilo inferior sustituido con fldor. En una modalidad, My
es -NHCH,-: Ag es -CH,-; Q°' es 4-fluoro-fenilo; Q*° es hidrogeno, cloro, -CN, o 1-metil-pirazol-4-ilo;
Q" es metilo o etilo; y Q" es hidrogeno o cloro.

[0034]. En una modalidad, el compuesto de la Formula llg se selecciona del grupo que consiste de:
{1-Etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)- 1H-pirazol-3-il]-(4-fluoro-bencil)-amina (P-0165),
(4-fluoro-bencil)-[1-metil-5-(1H-pirrolo[2, 3-b]piridin-3-iimetil}-1H-pirazol-3-il]-amina (P-0169),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-1-metil-1H-pirazol-3-il]-(4-fluoro-bencil)-amina (P-0170),
(4-fluoro-bencil)-{1-metil-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2, 3-b]piridin-3-ilmetil]- 1H-pirazol-3-
il}-amina (P-0180),
(5-Cloro-1H-pirrolo[2,3-b]piridin-3-il)-[2-etil-5-(4-fluoro-bencitamino)-2H-pirazol-3-il-metanona  (P-
0184),

[5-(5-Cloro-1 H-pirrold[2,3-b]piridin-3-i|meti|)-1 -etil-1H-pirazol-3-il}-(4-fluoro-bencil)-amina (P-0185),
3-[5-(4-fluoro-bencilamino)-2-metil-2H-pirazol-3-ilmetil]- 1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-
0191),

(3-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)- 1-metil-1H-pirazol-3-il]-amina (P-0410),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-1-metil-1H-pirazol-3-il]-(2, 5-difluoro-bencil)-amina  (P-
04112, y

todas las sales, profarmacos, tautdbmeros, e isémeros de los mismos.

[0035] En una modalidad, un compuesto de la Formula Il tiene una estructura de acuerdo conila

siguiente estructura sub-genérica, Formula llp,
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Formula llp,
todas las sales, profarmacos, tautdmeros, e isémeros del mismo,
en donde:

Ay es -CH,- 0 -C(O)-;

Q' es hidrogeno, -CN, -OR*", fluor, cloro, alquilo inferior, alquilo inferior sustituido con fltor,
cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o0 mas
sustituyentes seleccionados del grupo que consiste de hvalégeno, alquilo inferior, alquilo
inferior sustituido con flior, -NHR*', -NR*'R*', y -OR*";

Q"™ es hidrégeno, flaor, cloro, alquilo inferior, alquilo inferior sustituido con fluor, alcoxi inferior,
o alcoxi inferior sustituido con fldor; y

Mg, Q™' y R*, son como se define para la Férmula Il;

siempre y cuando, sin embargo, el compuesto no sea

[0036] En una modalidad de los compuestos de la Formula llp, Mg es -NR*CH,- 0 -NR*-(CH,),-;
A es -CH,- 0 -C(O)-, preferiblemente -CH,-; Q"' es arilo o heteroarilo, en donde el arilo o
heteroarilo se sustituye opcionalmente con uno o mas sustituyentes seleccionados del grupo que

consiste de haldgeno, alquilo inferior, alquilo inferior sustituido con flior, -NHR*?, -NR**R* y -OR*;

21



Q' es hidrégeno, -CN, fltor, cloro, alquilo inferior, alquilo inferior sustituido con flior, alcoxi
inferior, alcoxi inferior sustituido con flaor, cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en
donde el cicloalquilo, heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o
mas sustituyentes seleccionados del grupo que consiste de haldégeno, alquilo inferior, alquilo
inferior sustituido con flaor, -NHR*, -NR*R*, y -OR*; y Q" es hidrogeno, fluor, cloro, alquilo
inferior, o alquilo inferior sustituido con fluor; en donde R* es como se define para la Férmula Il

[0037] En una modalidad de los compuestos de la Formula llp, Mg €s -NH-CHy- 0 -NH-(CHy),-,
preferiblemente -NH-CH,-; A es -CH,- 0 -C(O)-, preferiblemente -CH,-; Q'*' es arilo o heteroarilo,
en donde el arilo o heteroarilo se sustituye opcionalmente con 1 o 2 sustituyentes seleccionados
del grupo que consiste de fluor, cloro, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi
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inferior, alcoxi inferior sustituido con fluor, y heterocicloalquilo; Q™ es hidrégeno, -CN, fldor, cloro,

alquilo inferior, alquilo inferior sustituido con fluor, alcoxi inferior, o alcoxi inferior sustituido con

flior, preferiblemente hidrégeno, -CN, o cloro; y Q'

es hidrégeno, fluor, cloro, alquilo inferior, o
alquilo inferior sustituido con fluor, preferiblemente hidréogeno o cloro, mas preferiblemente cloro. '
[0038] En una modalidad, el compuesto de la Férmula Ih se selecciona del grupo que consiste de
[4-Cloro-5-(1H-pirrolo][2,3-b]piridin-3-imetil)-tiazol-2-il]-(4-fluoro-bencil}-amina (P-0156),
[4-Etil-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencit)-amina (P-0162),
(4-fluoro-bencil)-[4-metil-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-amina (P-0163),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-piridin-3-iimetil-amina (P-0164),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-2-iimetil-amina (P-0167),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-amina (P-0168),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(6-metil-piridin-2-ilmetil)-amina (P-0171), ~
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(1,5-dimetil- 1H-pirazol-3-ilmetil)-amina  (P-
0172),

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazo!-2-il}-(6-trifluorometil-piridin-3-iimetil}-amina (P-
0173),

[4-Cloro-5-(1H-pirrolo{2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2,5-dimetil-2H-pirazol-3-iimetil)-amina (P-

0175),



[2-(4-fluoro-bencilamino)-tiazol-5-il}-(1H-pirrolo[2, 3-b]piridin-3-il)-metanona (P-0177),
{2-[(4-Cloro-bencil)-metil-amino]-tiazol-5-il}-(1H-pirrolo[2,3-b]piridin-3-il)-metanona (P-0178),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-tiazol-2-iimetil-amina (P-0189),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(6-metoxi-piridin-3-ilmetil)-amina  (P-
0190),

Bencil-[4-cloro-5-(5-cloro-1 H-pirrolo[2,3-b]piridin-3-i|metil)—tiazo|-2-iI]-amina (P-0192),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(3-metoxi-bencil)}-amina (P-0193), -
(4-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-amina (P-0194),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-fluoro-bencil)-amina (P-0195),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2,4-dimetil-tiazol-5-iimetil)-amina (P-
0196),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-etil-5-metil-3H-imidazol-4-iimetil)-
amina (P-0197), |

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-etil-2H-pirazol-3-iimetil)-amina  (P-
0198),
[4-Cloro-5-(5-cloro-1H-pirr;)Io[2,3-b]piridin-3-iImetil)-tiazoI-2-i|]-(6-metoxi-piridin-2-iImetil)-amina (P-
0199),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(3-fluoro-piridin-4-iimetil}-amina (‘P-
0200),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(2-metil-tiazol-4-ilmetil)-amina (P-
0201),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(4-metil-tiazol-5-ilmetil)-amina (P-
0202),

[4-Cloro-5-(5-cloro-1 H-pirrolo[2,3-b]piridin-3-i|metiI)-tiazoI—2—il]—(5-c‘|oro-piridin-2-ilmeti|)-amina (P-
0203),

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2,4-dimetil-tiazol-5-iimetil)-amina (P-0204),
[4-Cloro-5-(1 H—pirrolo[2,3-b]piridin—3—i|metiI)-tiazol-2-i|]-(2-eti|—5—metiI—3H—imidazol—4—ilmetil)-amina

(P-0205),
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{4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilmetil)-amina (P-0206),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-metoxi-piridin-3-iimetil)-amina (P-0207),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4,5-dimetil-tiofen-2-ilmetil)-amina (P-0208),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(2,5-dimetil-tiofen-3-iimetil)-amina (P-0209)',
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-3-ilmetil)}-amina  (P-
0231),

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil}-tiazol-2-il]-piridin-3-ilmetil-amina (P-0236),
{4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-amina (P-0237),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(3-cloro-piridin-4-ilmetil}-amina (P-
0238),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(1-etil-1H-pirazol-4-iimetil)-amina  (P-
0239),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilmetil}-amina ~ (P-
0240),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-metoxi-piridin-3-ilmetil)-amina  (P-
0241),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina (P-0242),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-itmetil)-tiazol-2-il]-(2-cloro-6-fluoro-bencil)-amina (P-
0243i

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-fenetil-amina (P-0244),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2,4-difluoro-bencil)}-amina (P-0245),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-fluoro-bencil)-amina (P-0246),
{4-Cloro-5-(5-cloro-1H-pirrolof2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-metoxi-piridin-3-iimetil)-amina  (P-
0247),

(2-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetif)-tiazol-2-il]-amina (P-0248),
[4-Cloro-5-(5-cloro-1H-pirrolof2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-metil-bencil)-amina (P-0249),

[4-Cloro-5-(5-cloro-1 H-pirrolo[2,3-b]piridin—3-i|metiI)—tiazoI-2—iI]—(2—c‘loro-4-f|uoro-bencil)-amina (P-
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0250),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(3-fluoro-piridin-2-ilmetil)}-amina  (P-
0251),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-morfolin-4-il-piridin-2-ilmetil)-amina
(P-0252),

[4—Cl_oro—5—(5-c|oro-1 H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(3,5-dicloro-piridin-4-iimetil)-amina .
(P-0253),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il}-(2-trifluorometil-bencil)-amina kP-
0254),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(B-metil-piridin-2-iimetil)}-amina (P-
0255),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-flucro-bencil)-amina (P-0290), y

todas las sales, profarmacos, tautdmeros, e isémeros de l1os mismos.

[0039] Los compuestos de la Formula Il tienen la siguiente estructura:

_— H
N
o1 NN L,—R%®
X 82
| Ny R
~
N
N"
Formula HI,

todas las sales, profarmacos, tautébmeros, e isémeros de los mismos,
en donde:

Ls es -CHz-, -CH,CHy-, -CH(R*9)-, -C(0)- 0 -C(O)NH-;

R®' se selecciona del grupo que consiste de hidrégeno, -OR*'| CN, f|l:lOI’v, cloro, alquilo inferi.or,
alquilo inferior sustituido con fldor, cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en
donde el cicloalquilo, heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con
uno o mas sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior,
alquilo inferior sustituido con fldor, -NHR*', -NR*'R*', -OR* y -S(O),R*";
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R® se selecciona del grupo que consiste de hidrégeno, alquilo C,_3, alquilo C,.; sustituido con

fluor, OH, alcoxi C4., y alcoxi C;_3 sustituido con fluor,;

R96 R95

3

. . . 92
R® es heterocicloalquilo, heteroarilo, o~ R

R94

R93 _3_
, en el cual indica el punto de

union de R* a L, de la Férmula IIl, en donde el heterocicloalquilo o heteroarilo se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de
halégeno, alquilo inferior, alquilo inferior sustituido con fluor, cicloalquilamino, -NHR*', -
NR41R41, _OR" y -S(O)ZRM;

R® R%® R* R* y R® se seleccionan independientemente del grupo que consiste de
hidrogeno, haldgeno, alquilo inferior, alquilo inferior sustituido con fltor, cicloalquilaminc.)., -
NHS(0),R*', -NHC(O)R*', -NHR*', -NR*'R*' -OR*' y -S(0),R*""; y

R* y R* son como se define para la Formula II;

siempre y cuando, sin embargo, el compuesto no sea
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[0040] En una modalidad de los compuestos de la Férmula 111, L, es -CH,-, -CH,CH,-, -CH(CH3)- 0
-C(O)-; R* es hidrogeno, fltor, cloro, -CN, alquilo inferior, alquilo inferior sustituido con fluor, alcoxi

RQG R95

3
R93

o o L ) L 92
inferior, o alcoxi inferior sustituido con fitor; R® es hidrégeno; R® es R , en donde

R94

R% R® R¥ R% y R® son independientemente hidrégeno, flior, cloro, alquilo inferior, alquilo
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inferior sustituido con fluor, alcoxi inferior, 0 alcoxi inferior sustituido con fltor, siempre y cuando,
sin embargo, cuando R* sea flior, cloro, alquilo inferior, alquilo inferior sustituido con fltor, alcoxi
. . .. . A . 92 a3 95 96 .

inferior, o alcoxi inferior sustituido con fllor, al menos uno de R™, R™, R™, y R™ sea fluor, cloro,
alquilo inferior, alquilo inferior sustituido con fltor, alcoxi inferior, o alcoxi inferior sustituido con
fluor.

[0041] En una modalidad de los compuestos de la Formula lil, Ly es -CH,-, -CH,CH,-, -CH(CH3)- o

-C(0)-; R* es hidrogeno, fluor, cloro, -CN, metilo, o metoxi, preferiblemente hidrégeno, cloro, -CN,

R93
o metilo; R* es hidrogeno; R® es R%2 . en donde R¥% R® R* R% y R% son

independientemente hidrogeno, fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, diftuorometoxi
o trifluorometoxi, preferiblemente hidrégeno, cloro, metilo, trifluorometilo, metoxi, etoxi, o
trifluorometoxi, siempre y cuando, sin embargo, cuando R* sea fluor, cloro, metilo, etilo,
trifluorometilo, metoxi, etoxi, difluorometoxi o trifluorometoxi, al menos uno de R, R®, R* y R*
sea fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, difluorometoxi o trifluorometoxi.

[0042] En una modalidad de los compuestos de la Formula Ill, L, es -CH,-; R*' es fluor, cloro, -CN,

R96 R95

3

metilo, 0 metoxi, preferiblemente cloro, -CN, o metilo; R® es hidrogeno; R® es R

R94

R93

2 R® R% y R% son independientemente hidrégeno, fltor, cloro,

en donde R* es hidrogeno y R
metilo, trifluorometilo, metoxi, etoxi, difluorometoxi o triflucrometoxi.
[0043] En una modalidad de los compuestos de la Formuia lll, Ly es -CH,-, -CH,CH,-, -C(O)-, o -
CH(CHs)-, preferiblemente -CH,- 0 -C(O)-; R* es hidrégeno o fluor; R*¥ es hidrogeno; R® es
6 R

R94

R93 .
92 , , . . . . . .
R , en donde R* es fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi,
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diflucrometoxi, o trifluorometoxi, preferiblemente fltor, cloro, metilo, o trifluorometilo, y en donde
R%®, R*, R* y R% son independientemente hidrogeno, fltior, cloro, metilo, trifluorometilo, metoxi,
difluorometoxi o triflucrometoxi, preferiblemente hidrégeno o flior. En una modalidad, L4 es -CH,-, -
C(O)-, o -CH(CHa)-; R®" es hidrégeno; R* es hidrogeno; R* es fitior, cloro, metilo, etilo,
trifluorometilo, metoxi, etoxi, difluorometoxi, o trifluorometoxi, preferiblemente fluor, metilo, o
trifluorometilo; y R®, R* R®, y R* son hidrégeno. En una modalidad, Ls es -CH,-, -C(O)-, o -
CH(CHs)-; R* es hidrogeno; R® es hidrogeno; R% es flior, cloro, metilo, etilo, trifluorometilo,
metoxi, etoxi, difluorometoxi, o trifluorometoxi, preferiblemente flior, metilo, o trifluorometilo; Rg",
R%®, y R® son hidrogeno; y R* es fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi,
diftuorometoxi, o trifluorometoxi, preferiblemente fllor, cloro, trifluorometilo o metoxi, mas
preferiblemente flior. En una modalidad, L4 es -CH,-, -C(O)-, 0 -CH(CH3)-; R®' es hidroégeno: R® es
hidrogeno; R* es fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, difluorometoxi, o
trifluorometoxi, preferiblemente fltior, metilo, o trifluorometilo; R*, R*, y R* son hidrogeno; y R* es
fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, difluorometoxi, o trifluorometoxi,
preferiblemente fltor, cloro, metilo o trifluorometilo, mas preferiblemente flior. En una modalidad,
L4 es -CH,CH,- 0 -C(0)-; R*' es hidrégeno; R* es hidrogeno; R%, R®, y R* son hidrogeno; R® es
hidrégeno, fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, difluorometoxi, o trifluocrometoxi,
preferiblemente hidrégeno, flior, cloro, metilo, trifluorometilo, metoxi, o trifluorometoxi mas
preferiblemente fltor, cloro, trifluorometilo o metoxi; y R* es hidrogeno, flaor, o cloro; siempre y
cuando, sin embargo, cuando L4 sea -C(O)-y R* sea fltor o cloro, R® no sea hidrégeno. En una
modalidad, L, es -CH,CH,-; R®' es hidrégeno; R* es hidrégeno; R*, R*, R®, y R® son hidrogeno;
y R® es hidrogeno, fluor, cloro, metilo, etilo, trifluorometilo, metoxi, etoxi, difluorometoxi, o
trifluorometoxi, preferilemente hidrogeno o flior. En una modalidad, L, es -C(O)-; R®' es
hidrogeno; R* es hidrégeno; R, R%, y R% son hidrégeno; R® es fluor, cloro, metilo, etilo,
trifluorometilo, metoxi, etoxi, difluorometoxi, © trifluorometoxf, preferiblemente  fluor, cloro,
trifluorometilo o metoxi; y R* es hidrégeno, fltor, o cloro.

[0044] En una modalidad de los compuestos de la Formula i1, R® es pirrolidina, morfolina, piridina,

pirimidina, pirazina, pirazol, isoxazol, imidazol, o bencimidazol, en donde R® se sustituye
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opcionalmente con uno o mas sustituyentes independientemente seleccionados del grupo que
consiste de halégeno, alquilo inferior, alquilo inferior sustituido con fitior, cicloalquilamino, -NHR*', -
NR*R* -OR*' y -S(0),R*", preferiblemente en donde R® se sustituye opcionalmente con 1 0 2
sustituyentes independientemente seleccionados de fluor, cloro, alquilo inferior, alquilo inferior
sustituido con fluor, alcoxi inferior, alcoxi inferior sustituido con fllor, o cicloalquilamino, mas
preferiblemente fltor, cloro, metilo, trifluorometilo, metoxi o morfolina.

[0045] En una modalidad de los compuestos de la Formula {ll, Ly es -CH,-, -CH,CH,-, -CH(CHa3)- 0
-C(0)-, preferiblemente -CH,-, -CH,CH,-, 0 -C(O)-; R®' es hidrogeno, fltor, cloro, -CN, alquilo
inferior, alquilo inferior sustituido con fidor, alcoxi inferior, o alcoxi inferior sustituido con flaor,
preferiblemente hidrégeno, cloro, metilo o -CN; R¥ es hidrogeno; y R® es pirrolidina, morfolina,
piridina, pirimidina, pirazina, pirazol, isoxazol, imidazol, o bencimidazol, en donde R*® se sustituye
opcionalmente con 1 o 2 sustituyentes independientemente seleccionados de fldor, cloro, alquilo
inferior, alquilo inférior sustituido con fldor, alcoxi inferior, alcoxi inferior sustituido con fltor, o
cicloalquilamino, preferiblemente fltor, cloro, metilo, trifluorometilo, metoxi o morfolina.

[0046] En una modalidad de los compuestos de la Formula Iil, el compuesto se selecciona del
grupo que consiste de:

Piridin-3-ilmetil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0094),
(5-Metil-isoxazol-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0095),
(2-Pirrolidin-1-il-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0096),
[1-(4-Metanosulfonil-fenil)-etil]-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0097),
(2-Morfolin-4-il-etil)-[5-(1 H-pirrolo[2,3—b]piridin-3-i|metil)-piridin-2-i|]-amina (P-0099),
3,4-Dicloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-benzamida (P-0100),
2-Cloro-4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0101),
[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida del acido 2,5-Dimetil-2H-pirazol-3-carboxilico
(P-0102),

[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida del acido tiofeno-2-carboxilico (P-0103),
2-Metoxi-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-isonicotinamida (P-0104),

N-[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-isonicotinamida (P-0105),
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[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amida del acido pirazina-2-carboxilico (P-0106),
[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il}-amida del acido piridina-2-carboxilico (P-0107),
6-Metil-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-nicotinamida (P-0108),
4-fluoro-3-metil-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0109),
5-Metil-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida del acido pirazina-2-carboxilico (P-
0110),

3-Cloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-0111),

4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-3-trifluorometil-benzamida (P-0112),
N-[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-3-trifluorometoxi-benzamida (P-0113),
N-[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-3-trifluorometil-benzamida (P-0114),
3-Cloro-4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0115),
3,4-Difluoro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0116),
2-Cloro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-0117),
5-fluoro-2-metil-N-[5-(1 H-pirrolo[2,3-b]piridin—3—i|meti|)-piridin-2-il]-bénzamida (P-0118),
2-fluoro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0119),

3-Metoxi-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0120),
3-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil}-piridin-2-il]-benzamida (P-0121),

3-Metil-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0122),

2-Clo,ro-N-[5-(1 H-pirrolo[2,3-bjpiridin-3-iimetil)-piridin-2-il]-isonicotinamida (P-0123),
((R)-1-Fenil-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0125),
(3-Morfolin-4-il-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-01286),
[1-(2-fluoro-fenil)-etil]-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0127),
[2-(3-fluoro-fenil)-etil]-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0128),
(3-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (__P-0129),
(1-Metil-1H-imidazol-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0130),
(1,5-Dimetil-1H-pirazol-3-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0131),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetil)-amina ~ (P-

0181), [\%\/7«
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[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-amina (P-0182),
(3;Cloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-i|metil)-piridin—2—il]—amina (P-0183),
(2-Cloro-6-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0210),
Feneiil-[S-(1 H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0211),
(2,4-Difluoro-bencil)-[5-(1 H—pirrolo[2,3—b]piridin-3-i|metil)-piridin-2-i|]-émina (P-0212),
(2-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-i]-amina (P-0213),
(3-Bromo-piridin-4-ilmetit)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-i[}-amina (P-0214),
(2-Metoxi-piridin-3-iimetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0215),
(2-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0216),
(2-Metil-bencil)-{5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0217),
(1-Metil-1H-benzoimidazol-2-iimetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0218),
(6-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0219),
(1H-Benzoimidazol-2-iimetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0220),
(2-Cloro-4-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0221),
(5-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-it}-amina (P-0222),
(3-fluoro-pindin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0223),
(6-Metoxi-piridin-2-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0224),
(4-fluoro-2-trifluorometil-bencil)-[5-(1 H-pirrolo[2,3-b]piridin-3-ilmetil):piridin-2-il]-amina (P-0225),
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-(2-trifluorometil-bencil}-amina (P-0226),
(3,5-Dicloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0227),
(6-Morfolin-4-il-piridin-2-ilmetil)-[5-( 1H-pirrolo]2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0228),
(3-fluoro-piridin-2-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0229),
(5-fluoro-piridin-3-ilmetil)-[5-( 1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0230),
(3-Cloro-piridin-4-ilmetil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0235),
3-{6-[(3-Cloro-piridin-4-iimetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-
0256),

3-[6-(4-Cloro-bencilamino)-piridin-3-ilmetil)-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0257),

(2,4-difluoro-3-{[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-fenil)-amida  del acido
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propano-1-sulfénico (P-0258),

(3-{[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-2,4-difluoro-fenil)-amida  del
acido propano-1-sulfénico (P-0259), |
3-[6-(4-Trifluorometil-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0269),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-fluoro-bencil)-amina (P-0270),
3-[6-(2-fluoro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo{2,3-b]piridina-5-carbonitrilo (P-0271),
(2-fluoro-bencil)-[5-(5-metil-1 H—pirrolo[z,3-b]piridin-3-i|metil)-piridin-z-il]-arﬁina (P-0272),
3-{6-[k6-Triﬂuorometil—piridin—3—i|metil)-amino]-piridin-3-i|metil}-1 H-pirrolo[2,3-b]piridina-5-carbonitrilo
(P-0273),

3-[6-(2-Trifluorometil-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0274),
[5-(5-Cloro-1H-pirrolo[2,3-b}piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0275),
[5-(5-Metil-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-(2-triflucrometil-bencil)-amina (P-0276),
3-[6-(2,6-Difluoro-bencilamino)-piridin-3-iimetil]-1 H-pirrolo[2,3-b]piridina»—5—carbonitrilo (P-0277),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(2,6-diflucro-bencil)-amina (P-0278),
(2-Cloro-bencil)-[5-(5-metil-1H-pirrolo{2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0279),
(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0280),
3-[6-(2-Cloro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0281),
{6-Metoxi-piridin-3-iimetil)-[5-(5-metil- 1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0282),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)-amina (P-0283),
3-{6-{(6-Metoxi-piridin-3-iimetil)-amino]-piridin-3-ilmetil}- 1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-
0284),

(2-Metoxi-piridin-3-itmetil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-iimetil}-piridin-2-il]-amina (P-0285),
[5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-(2-metoxi-piridin-3-iimetil)-amina (P-0286),
3-{6-[(2-Metoxi-piridin-3-ilmetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrio  (P-
0287),

(2-Etoxi-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0288),
(2,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0296),

(2,5-Difluoro-bencil)-[5-(5-metil-1H-pirrolo{2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0297),
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[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2,5-difluoro-bencil)-amina (P-0298),
3-[6-(2,5-Difluoro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0299),

3-[6-(2-Trifluorometoxi-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-

. 0321),

[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometoxi-bencil}-amina (P-0322),
3-[6—(2-Et_oxi-bencilamino)-piridin-3-i|metil]-1 H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0323),
[5-(5-Cloro-1 H—pirrolo[2,3-b]piridin-3-i|metil)-piridin-2-il]—(5-fluoro-piridin-3-ilmeti|)-amina (P-0324),
[5-(5-fluoro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0325),
[5-(5-Metoxi-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0326),
(2-Cloro-bencil)-[5-(5-fluoro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0327),
(2-Cloro-bencil)-[5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0328),
(2,5-5ifluoro-bencil)-[5-(5-f|uoro—1 H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0329),
(2,5-Difluoro-bencil}-[5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0330),
[5-(5-fluoro-1 H-pirrolo[2,3-b]piridin-3-i|metil)-piridin-2-il]-(6-metoxi-piridin-3—i|métil)—amina (P-0331)f
(6-Metoxi—piridin-3-ilme£i|)-[5—(5-metoxi-1 H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0332),
(2,6-Difluoro-bencil)-[5-(5-fluoro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0333),
(2,6-Difluoro-bencil)-[5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0334),
(2-Metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0336),
3-[6-(2-Metoxi-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0337),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-difluorometoxi-bencil)-amina (P-0338),
3-[6-(2-Difluorometoxi-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0339),
(2,6-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0340),
(2,6-Difluoro-bencil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0341),
(2,4-Dicloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0342),
(3-fluoro-bencit)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0343),
{2-fluoro-4-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0344),
(4-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0345),

(3-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0346),
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(2-Morfolin-4-il-piridin-3-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il}-amina (P-0347),
(4-Cloro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0348),
(2-Cloro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0349),
(2-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0350),
(2,3-Dicloro-bencil)-[5—(1 H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0351),
(2-fluoro-3-metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0352),
Dimetil-(5-{[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino}-metil}-pirimidin-2-il}-amina (P-
0353),

(3-Cloro-2-fluoro-bencit)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0354),
(6-fluoro-piridin-2-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0355),
(3,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0356),
(2-Propoxi-bencil);[5-(1H-pirrolo[2,3-b]piridin-3-ilmeti|)-piridin-2-i|]-amina (P-0357),
(2-Morfolin-4-il-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-if]-amina (P-0358),
(2-Cloro-3-metoxi-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0359),
(2-fluoro-6-trifluorometil-bencil)-{5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0360),
[2-(2-Morfolin-4-il-etoxi)-bencil]-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0361),
(2,3-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0362),
(2-Cloro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0363),
(2-Cloro-5-fluoro-bencil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0364),
(2-fluoro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0365),
(5-fluoro-2-metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0366),
(2-Difluorometoxi-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0367),
(2-fluoro-4-metil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0368),
[2-(3-Dimetilamino-propoxi)-bencil]-{5-(1 H-pirrolo[2,3-b]piridin-3-i|ﬁetil)-piridin—2-i|]—amina (P-0369),
(2,6-bimetoxi-piridin-3-i|meti|)-[5-(1 H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0370),
(2-fluoro-5-metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0371),
(4-fluoro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0372),

(3-Cloro-5-fluoro-bencit)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetii)-piridin-2-if}-amina (P-0373),
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(6-Ciclopentiloxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0374),
(5-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0375), )
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-[2-(2,2, 2-trifluoro-etoxi)-piridin-3-iimetil]-amina  (P-
0376),

(2-fluoro-3-{[5-( 1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-ilamino]-metil}-fenil)-amida  del acido
propano-1-sulfénico (P-0377),

(2,5-Dicloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilj-amina (P-0380),
Pirimidin-5-iimetil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0381),
(5-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0382),
(2-Etil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0383),
2,2-Dimetil-N-(3-{[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamino]-metil}-piridin-2-il)-
propionamida (P-0384),

Metil-(3-{[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-piridin-2-il)-amina (P-0385),
Metil-(5-{[5-(1 H-pirrolo[2,3-b]piridin-3-iImetil)-piridin—2-i|amino]—meti|}-pirimidin-2-il)-amina (P-0386),
(2-Cloro-4-metanosulfonil-bencil)-[5-(1 H-pirrolo[2,3-b]piridin-3-i|meti|4)-piridin-2-i|]-amina (P-0387),
Posiblemente para agregarse (P-0388),

(5-fluoro-2-metil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0397),
Dimetil-(3-{[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-piridin-2-il}-amina (P-0399),
(5-Cloro-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0400),
(2-Metoxi-pirimidin-5-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0401),
[5-(5-Cléro-1 H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-[6-(2,2,2-trifluoro-etoxi)-piridin-3-iimetil]-
amina (P-0409),

1-(3-fluoro-fenil)-3-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-urea (P-0412), y

todas las sales, profarmacos, tautémeros, e isdmeros de los mismos.

[0047] En una modalidad, un compuesto de la invencién es:
(4-Cloro-bencil)-[6-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridazin-3-il]-amina (P-0092),
(4-Morfolin-4-ilmetil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0093),

(2-Metoxi-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0098),
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[4-Cloro-1-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-[ 1-(4-fluoro-fenil)-met-(E)-ilideno]-
amina (P-0166),

((2,2-Difluoro-benzo[1,3]dioxol-4-ilmetil}-[5-( 1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina  (P-
0398); o

todas las sales, profarmacos, tautémeros, e isdémeros de los mismos.

[0048] En ciertas modalidades de los compuestos anteriores, se excluyen compuestos donde N
(excepto donde N es un atomo de anillo heteroarilo), O, 0 S se une a un carbono que también se
une a N (excepto donde N es un atomo de anillo heteroarilo), O, o S, excepto donde el carbono
forma un doble enlace con uno de los heteroatomos, tal como en una amida, acido carboxilico, y
similares; o donde N (excepto donde N es un atomo de anillo heteroarilo), O, C(S), C(O), o S(0), (n
es 0-2) se une a un carbono de alqueno de un grupo alguenilo o0 se une a un carbono de alquino de
un grupo alquinilo; por consiguiente, en ciertas modalidades los compuestos que incluyen enlaces
tales como los siguientes se excluyen de la presente invencion: -NR-CH»-NR-, -O-CH,-NR-, -S-

CH,-NR-, -NR-CH,-0O-, —O-CH,-0O-, -S-CH,-O-,—NR-CH,-S-, —O-CH,-S-, —S-CH,-S-, -NR-CH=CH-, -

CH=CH-NR-, -NR-C=C-, -C=C-NR-, -O-CH=CH-, -CH=CH-O-, -0-C=C-, -C=C-O-, -S(0)g,-CH=CH-

, “-CH=CH-§(0)0.2-, =5(0)..-C=C-, -C=C-§(0)g,-, ~C(0)-CH=CH-, -CH=CH-C(O)-, -C=C-C(0)-, o -
C(0)-C=C-, -C(85)-CH=CH-, -CH=CH-C(S)-, -C=C-C(S)-, 0 -C(S)-C=C-.

[0049] En referencia a los compuestos en este documento, la especificacion de un compuesto o
grupo de compuestos incluye sales farmacéuticamente aceptables de tal o tales compuestos,
profarmaco o profarmacos, y todos los estereoisémeros, a menos q'ue se indique claramente lo
contrario. En referencia a los compuestos de la Férmula Ii, se entiende que tal referencia incluye
compuestos de las Férmulas lla, 1lb, ile, lig y lip, y todas las sub-modalidades de los mismos.
[0050] En otro aspecto, la invencién proporciona meétodos para tratar una enfermedad o
padecimiento mediado por c-kit en un sujeto animal (por ejemplo, un mamifero, tal como.un
humano, otros primates, animales para deporte, animales de interés comercial tales como ganado
vacuno, animales de granja tales como caballos, 0 mascotas tales como perros y gatos), por
ejemplo, una enfermedad o padecimiento caracterizado por actividad anormal de c-kit (por ejemplo,

actividad de cinasa). Los métodos de la invencién implican administrar, al sujeto que adolece o
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esta en riesgo de una enfermedad o padecimiento mediado por c-kit, una cantidad efectiva de un
compuesto de la Formula Il o Formula lll, y todas las sub-modalidades de los mismos. En una
modalidad, la enfermedad mediada por c-kit se selecciona del grupo que consiste de malignidades,
incluyendo tumores de mastocitos, cancer de pulmén de células pequefias, cancer testicular,
tumores de estroma gastrointestinal (GISTs), glioblastoma, astrocitoma, neuroblastoma,
carcinomas del tracto genital femenino, sarcomas de origen neuroectodérmico, carcinoma
colorectal, carcinoma in situ, neoplasia de células de Schwann asociada con neurofibromatosis,
leucemia mielocitica aguda, leucemia linfocitica aguda, leucemia mielégena crénica, mastocitosis,
melanoma, y tumores de mastocitos caninos, y enfermedades inflamatorias, incluyendo asma,
artritis reumatoide, rinitis alérgica, esclerosis multiple, sindrome inflamatorio intestinal, rechazo de
transplantes, e hipereosinofilia.

[0051] En un aspecto relacionado, los compuestos de la Férmula Il o Férmula lll, y todas las sub-
modalidades de los mismos, pueden usarse en la preparacié'n de un medicamento para el
tratamiento de una enfermedad o padecimiento mediado por c-kit seleccionado del grupo que
consiste de malignidades, incluyendo tumores de mastocitos, cancer de pulmén de células
pequerias, cancer testicular, tumores de estroma gastrointestinal (GISTs), glioblastoma,
astrocitoma, neuroblastoma, carcinomas del tracto genital femenino, sarcomas de origen
neuréectodérmico, carcinoma colorectal, carcinoma in situ, neoplasia de células de Schwann
asociada con neurofibromatosis, leucemia mielocitica aguda, leucemia linfocitica aguda, leucemia
mieldgena crénica, mastocitosis, melanoma, y tumores de mastocitos caninos, y enfermedades
inflamatorias, incluyendo asma, artritis reumatoide, rinitis alérgica, esclerosis muitiple, sindrohe
inflamatorio intestinal, rechazo de transplantes, e hipereosinofilia.

[0052] En un aspecto adicional, la invencién proporciona métodos para tratar una enfermedad o
padecimiento mediado por c-fms en un sujeto animal (por ejemplo, un mamifero, tal como un
humano, otros primates, animales para deporte, animales de interés comercial tales como ganado
vacuno, animales de granja tales como caballos, 0 mascotas tales como perros y gatos), por
ejemplo, una enfermedad o padecimiento caracterizado por actividad anormal de c-fms (por

ejemplo, actividad de cinasa). Los métodos de la invencion implican administrar al sujeto que
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adolece o esta en riesgo de una enfermedad o padecimiento mediado por c-fms una cantidad
efectiva del compuesto de la Férmula Il o Formula lll, y todas las sub-modalidades de los mismos.
En una modalidad, la enfermedad mediada por c-fms se selecciona del grupo que consiste de
trastornos inmunes, incluyendo artritis reumatoide, lupus eritematoso sistémico (SLE), y rechazo de
transplantes; enfermedades inflamatorias incluyendo sindrome inflamatorio intestinal, colitis
ulcerativa, enfermedad de Crohn, enfermedad pulmonar obstructiva cronica (COPD), enfisema, y
ateroesclerosis; trastornos metabdlicos, incluyendo Diabetes tipo |, Diabetes tipo Ii, insensibilidad a
insulina, hiperglucemia, y lipdlisis; trastornos de estructura 6sea, mineralizacion y formacién y
resorcion dsea, incluyendo osteoporosis, riesgo incrementado de fractura, enfermedad de Paget,
hipercalcemia, y metastasis de cancer a hueso;, enfermedades renales, incluyendo nefritis (por
ejemplo, glomerulonefritis, nefritis intersticial, nefritis por Lupus), necrosis tubular, complicaciones
renales asociadas a diabetes (por ejemplo, nefropatia diabética), e hipertrofia; trastornos del
sistema nervioso central, incluyendo esclerosis multiple, apoplejia, enfermedad de Alzheimer__y
enfermedad de Parkinson; dolor inflamatorio y cronico, incluyendo dolor 6seo; y canceres,
incluyendo mieloma multiple, leucemia mieloide aguda, leucemia mieloide crénica (CML), cancer
de préstata, cancer de mama, cancer ovarico, y metastasis de tumores a otros tejidos.

[0053] En un aspecto relacionado, los compuestos de la Férmula Il o Formula i, y todas las sub-
modalidades de los mismos, pueden usarse en la preparacion de un medicamento para el
tratamiento de una enfermedad o padecimiento mediado por c-fms seleccionado del grupo que
consiste de trastornos inmunes, incluyendo artritis reumatoide, lupus eritematoso sistémico (SLE),
y rechazo de transplantes,; enfermedades inflamatorias incluyendo sindrome inflamatorio intestinal,
coliti; ulcerativa, enfermedad de Crohn, enfermedad pulmonar obstructiva cronica (COPD),
enfisema, y ateroesclerosis; trastornos metabédlicos, incluyendo Diabetes tipo |, Diabetes tipo. I'I,
insensibilidad a insulina, hiperglucemia, y lipdlisis; trastornos de estructura 6sea, mineralizacién y
formacion y resorcién ¢sea, incluyendo osteoporosis, riesgo incrementado de fractura, enfermedéd
de Paget, hipercalcemia, y metastasis de cancer a hueso; enfermedades renales, incluyendo
nefritis (por ejemplo, glomerulonefritis, nefritis intersticial, nefritis por Lupus), necrosis tubular,

complicaciones renales asociadas a diabetes (por ejemplo, nefropatia diabética), e hipertrofia;
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trastornos del sistema nervioso central, incluyendo esclerosis multiple, apoplejia, enfermedad de
Alzheimer y enfermedad de Parkinson; dolor inflamatorio y crénico, incluyendo dolor 6seo; y
canceres, incluyendo mieloma mdltiple, leucemia mieloide aguda, leucemia mieloide cronica (CML),
cancer de prostata, cancer de mama, cancer ovarico, y metastasis de tumores a otros tejidos.

[0054] En un aspecto adicional, la invencién proporciona métodos para tratar una enfermedad o
padecimiento mediado por c-fms y mediado por c¢-kit en un sujeto animal (por ejemplo, un
mamifero, tal como un humano, otros primates, animales para deporte, animales de interés
comercial tales como ganado vacuno, animales de granja tales como caballos, 0 mascotas tales
como perros y gatos), por ejemplo, una enfermedad o padecimiento caracterizado por actividad de
c-fms y actividad de c-kit anormales (por ejemplo, actividad de cinasa). Los métodos de la
invencion implican administrar al sujeto que adolece o estd en riesgo de una enfermedad o
padecimiento mediado por c-fms y mediado por c-kit una cantidad efectiva del compuesto de la
Formula 1l o Férmula lll, y todas las sub-modalidades de los mismos. En una modalidad, la
enfermedad mediada por c-fms y c-kit se selecciona del grupo que consiste de tumores de
mastocitos, cancer de pulmoén de células pequefias, cancer testicular, tumores de estroma
gastrgintestinal, glioblastoma, astrocitoma, neuroblastoma, carcinomas del tracto genital femenino,
sarcomas de origen neuroectodérmico, carcinoma colorectal, carcinoma in situ, neoplasia _de
células de Schwann asociada con neurofibromatosis, leucemia mieloide aguda, leucemia linfocitica
aguda, leucemia mieldgena cronica, mieloma multiple, mastocitosis, melanoma, cancer de mama,
cancer ovarico, cancer de proéstata, tumores de mastocitos caninos, metastasis de cancer a hueso
u otros tejidos, hipertrofia, asma, artritis reumatoide, rinitis alérgiéa, esclerosis multiple, sindrome
inflamatorio intestinal, rechazo de transplantes, lupus eritematoso sistémico, colitis ulcerativa,
enfermedad de Crohn, enfermedad pulmonar obstructiva crénica, enfisema, ateroesclerosis,
Diabetes tipo |, Diabetes tipo Il, insensibilidad a insulina, hiperglucemia, lipolisis, hipereosinofilia,
osteoporosis, riesgo incrementado de fractura, enfermedad de Paget, hipercalcemia,,
glomérulonefritis, nefritis intersticial, nefritis por Lupus, necrosis tubular, nefropatia diabética,
apoplejia, enfermedad de Alzheimer, enfermedad de Parkinson, dolor inflamatorio, dolor cronicé; y

dolor éseo.
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[0055] En un aspecto relacionado, los compuestos de la Formula Il o Formula lll, y todas las sub-
modalidades de los mismos, pueden usarse en la preparacion de un medicamento para el
tratamiento de una enfermedad o padecimiento mediado por c-fms y mediado por c-kit
seleccionado del grupo que consiste de tumores de mastocitos, cancer de pulmén de células
pequefas, cancer testicular, tumores de estroma gastrointestinal, glioblastoma, astrocitoma,
neuroblastoma, carcinomas del tracto genital femenino, sarcomas de origen neuroectodérmico,
carcinoma colorectal, carcinoma in situ, neoplasia de células de Schwann asociada con
neurofibromatosis, leucemia mieloide aguda, leucemia linfocitica aguda, leucemia mielégena
cronica, mieloma multiple, mastocitosis, melanoma, cancer de mama, cancer ovarico, cancer de
prostata, tumores de mastocitos caninos, metastasis de cancer a hueso u otros tejidos, hipertrofia,
asma, artritis reumatoide, rinitis alérgica, esclerosis multiple, sindrome inflamatorio intestinal,
rechazo de transplantes, lupus eritematoso sistémico, colitis ulcerativa, enfermedad de Crdhn,
enfermedad pulmonar obstructiva cronica, enfisema, ateroesclerosis, Diabetes tipo |, Diabetes tipo
Il, insensibilidad a insulina, hiperglucemia, lipdlisis, hipereosinofilia, osteoporosis, riesgo
incrementado de fractura, enfermedad de Paget, hipercalcemia, glomerulonefritis, nefritis
intersticial, nefritis por Lupus, necrosis tubular, nefropatia diabética, apoplejia, enfermedad de
Alzheimer, enfermedad de Parkinson, dolor inflamatorio, dolor crénico, y dolor éseo.

[0056] En modalidades particulares, el compuesto tiene una ICs; de menos de 100 nM, menos de
50 nM, menos de 20 nM, menos de 10 nM, o0 menos de 5 nM cuando se determina en un ensayo
generalmente aceptado de actividad cinasa. En ciertas modalidades, la selectividad del compuesto
es tal que el compuesto es al menos 2 veces, 5 veces, 10 veces, o 100 veces mas activo sobre c-
kit que sobre Ret, PDGF, o tanto Ret como PDGF. En ciertas modalidades, la selectividad del
compuesto es tal que el compuesto es al menos 2 veces, 5 veces, 10 veces, o 100 veces mas
activo sobre c-kit que sobre c-fms. En ciertas modalidades, la selectividad del compuesto es tal que
el compuesto es al menos 2 veces, 5 veces, 10 veces, o 100 veées mas activo sobre c-fms que
sobre c-kit. En ciertas modalidades, el compuesto tiene en combinacion cada par de actividad (por
ejemplo, ICso) y/o selectividad como se especifica en este parrafo.

[0057] En modalidades particulares, el compuesto tiene una ICso de menos de 100 nM, menos de
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50 nM, menos de 20 nM, menos de 10 nM, o menos de 5 nM cuando se determina en un ensayo
generalmente aceptado de actividad cinasa para c-kit, c-fms, o actividad de cinasa de c-kit y c-fms.
En ciertas modalidades, la selectividad del compuesto es tal que el compuesto es al menos 2
veces, 5 veces, 10 veces, o0 100 veces mas activo sobre c-kit, c-fms, o tanto c-kit como c-fms que
sobre Ret, PDGF, o tanto Ret como PDGF.

[0058] Un aspecto adicional de esta invencion se relaciona con composiciones que incluyen una
cantidad terapéuticamente efectiva de un compuesto de la Formula Il o Férmula Il y todas las sub-
modalidades de los mismos y al menos un portador, excipiente, y/o diluyente farmacéuticamente
aceptable, incluyendo combinaciones de dos cualesquiera o mas compuestos de la Férmula 1l o
Formula Ill. La composicibn ademas puede incluir uno d mas compuestos diferentes
farmacoldgicamente activos, que pueden incluir uno 0 mas compuestos de la Férmula Il o Férmula
{Ii.

[0059] En un aspecto relacionado, la invencion proporciona equipos que incluyen una compaosicion
como se describe en este documento. En modalidades particulares, la composicion se empaca, por
ejemblo, en un vial, botella, frasco, que ademas puede empacarse, por ejemplo, dentro de una
caja, envoltura, o bolsa; la composicion se aprueba por la Administraciéon de Alimentos y Férmaéos
de E. U. o entidad reguladora similar para su administracién a un mamifero, por ejemplo, un
humano,; la composicion se aprueba para su administracidon a un mamifero, por ejemplo, un
humano, para una enfermedad o padecimiento mediado por c-kit- y/o c-fms; el equipo de la
invencién inciuye instrucciones escritas sobre el uso y/u otra indicacion de que la composicion es
adecuada o esta aprobada para su administracién a un mamifero, por ejemplo, un humano, para
una enfermedad o padecimiento mediado por c-kit- y/o c-fms; la composicidn se empaca en forma
de dosis unitaria o dosis Unica, por ejemplo, pildoras de dosis unica, capsulas, o similares.

[0060] En otro aspecto, la presente invencién también proporciona un método para modular la
actividad de c-kit o c-fms al poner en contacto c-kit o c-fms con una cantidad efectiva de un
compuesto de la Formula Il o Férmula lll y todas las sub-modalidades de los mismos activas sobre
c-kit y/o c-fms (tales como compuestos desarroliados usando los métodos descritos en este

documento). El compuesto se proporciona preferiblemente en un nivel suficiente para modular la
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actividad de la c-kit o c-fms por al menos 10%, mas preferiblemente al menos 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, o mas de 90%. En muchas modalidades, el compuesto estara a una
concentracion de alrededor de 1 uM, 100 uM, o 1 mM, o en un intervalo de 1-100 nM, 100-500 nM
500-1000 nM, 1-100 uM, 100-500 uM, o 500-1000 uM. En modalidades particulares, el contacto se
lleva a cabo in vitro.

[0061] Aspectos y modalidades adicionales seran obvios a partir de la siguiente Descripcién

Detallada y a partir de las reivindicaciones.

DESCRIPCION DETALLADA DE LA INVENCION
[0062] Como se usan en este documento, se aplican las siguientes definiciones:
[0063] “Halo” y “haldégeno” se refiere a todos los halégenos, es decir, cloro (Cl), fluor (F), bromo
(Br), o yodo (1).
[0064] “Hidroxilo” y “hidroxi” se refiere al grupo -OH.
[0065] “Tiol" se refiere al grupo -SH.
[0066] “Alquilo inferior”, solo o en combinacién, significa un radical derivado de alcano que contiene
de 1 a 6 atomos de carbono (a menos que se defina especificamente) incluyendo un alquilo de
cadena lineal o alquilo ramificado. El grupo alquilo de cadena lineal o ramificado se une en
cualquier punto disponible para producir un compuesto estable. En muchas modalidades, un alquilo
inferior es un grupo alquilo lineal o ramificado que contiene de 1-6, 1-4, o 1-2, atomos de carbono,
tales como metilo, etilo, propilo, isopropilo, butilo, t-butilo, y similares. “Alquilo inferior
opcionalmente sustituido” denota alquilo inferior que se sustituye independientemente, con t;nq o}
mas, preferiblemente 1, 2, 3, 4 o 5, también 1, 2, o 3 sustituyentes, unidos en cualquier atomo
disponible para producir un compuesto estable. Por ejemplo “alquilo inferior sustituido con flaor”
denota un grupo alquilo inferior sustituido con uno o mas atomos de fltor, tal como perfluoroalquilo,
donde preferiblemente el alquilo inferior se sustituye con 1, 2, 3, 4 o 5 atomos de fitor, también 1,
2, 0 3 atomos de fluor. Aunque se entiende que las sustituciones se unen eﬁ cualquier atomo
disponible para producir un compuesto estable, cuando el alquilo opcionalmente sustituido es un

grupo R de una porcion tal como -O, -NHR, -C(O)NHR, y similares, la sustitucion del grupo alquilo
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R es tal que la sustitucién del carbono del alquilo unido a cualquier -O-, -S-, o -N- de la porcion
{excepto donde -N- es un atomo de anillo heteroarilo) excluye sustituyentes que pueden resultar en
cualquier -O-, -S-, o -N- del sustituyente (excepto donde -N- es un atomo de anillo heteroarilo)
unién'dose al carbono del alquilo unido a cualquier -O-, -S-, o -N- de la porcién.

[0067] “Cicloalquilo” se refiere a sistemas saturados o insaturados, no aromaticos, monociclicos,
biciclicos o triciclicos de anillos de carbono de 3-10, también 3-8, mas preferiblemente 3-8,
miembros de anillo por anillo, tales como ciclopropilo, ciclopentilo, ciclohexilo, adamantilo,‘ y
similares. Un “cicloalquilo sustituido” es un cicloalquilo que se sustituye independientemente, con
uno o mas, preferiblemente 1, 2, 3, 4 o 5, también 1, 2, o 3 sustituyentes, unidos en cualquier
atomo disponible para producir un compuesto estable.

[0068] “Heterocicloalquilo” se refiere a un grupo cicloalquilo saturado o insaturado no aromatico
que tiene de 5 a 10 atomos en el cual de 1 a 3 atomos de carbono en el anillo se reemplazan por
heteroatomos de O, S o N, y se fusionan opcionalmente con benzo o heteroarilo de 5-6 miembros
de anillo. Heterocicloalquilo también pretende incluir S o N oxidado, tal como sulfinilo, sulfonilo y N-
oxido de un nitrégeno de anillo terciario. Heterocicloalquilo también pretende incluir compuestos en
los cuales uno de los carbonos del anillo es oxo sustituido, es decir, el carbono del anillo es un
grupo carbonilo, tales como lactonas y lactamas. El punto de unién del anillo heterocicloalquilo esta
en un atomo de carbono o nitrégeno de tal modo que se retiene un anillo estable. Ejemplos de
grupos heterocicloalquilo incluyen, pero no se limitan a, morfolino, tetrahidrofuranilo,
dihidropiridinilo,  piperidinilo,  pirrolidinilo,  pirrolidonilo,  piperazinilo, dihidrobenzofurilo, vy
dihidroindolilo. Un “heterocicloalquilo sustituido” es un heterocicloalquilo que se sustituye
indep_endientemente, con uno o mas, preferiblemente 1, 2, 3, 4 0 5, también 1, 2, o 3 sustituyentes,
unidos en cualquier dtomo disponible para producir un compuesto estable.

[0069] “Arilo”, solo o en combinacién, se refiere a un sistema monociclico o biciclico de anillos que
contienen hidrocarburos aromaticos tales como fenilo o naftilo, que pueden fusionarse
opciohalmente con un cicloalquilo de preferiblemente 5-7, mas preferiblemente 5-6, miembros de
anillo. Un “arilo sustituido” es un arilo que se sustituye independientemente, con uno o mas,

preferiblemente 1, 2, 3, 4 0 5, también 1, 2, o 3 sustituyentes, unidos en cualquier atomo disponible
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para producir un compuesto estable.

[0070]} “Heteroarilo”, solo o en combinacion, se refiere a una estructura de anillos aromaticos,
monociclicos que contiene 5 0 6 atomos de anillo, o un grupo aromatico biciclico que tiene 8 a 10
atomos, que contiene uno o mas, preferiblemente 1-4, mas preferiblemente 1-3, incluso mas
preferiblemente 1-2, heteroatomos independientemente seleccionados del grupo que consiste de
O, S, y N. Heteroarilo también pretende incluir S o N oxidado, tal como sulfinilo, sulfonilo y N-éxido
de un nitrégeno de anillo terciario. Un atomo de carbono o nitrégeno es el punto de unién de la
estructura de anillos heteroarilo de tal modo que se produce un compuesto estable. Ejemplos de
grupos heteroarilo incluyen, pero no se limitan a, piridinilo, piridazinilo, pirazinilo, quinaoxaliio,
indolizinilo, benzo[bltienilo, quinazolinilo, purinilo, indolilo, quinolinilo, pirimidinilo, pirrolilo, oxazolilo,
tiazolilo, tienilo, isoxazolilo, oxatiadiazolilo, isotiazolilo, tetrazolilo, imidazolilo, triazinilo, furanilo,
benzofurilo, e indolilo. “Heteroarilo que contiene nitrégeno” se refiere a heteroarilo en donde
cualesquier heteroatomos son N. Un “heteroarilo sustituido” es un heteroarilo que se sustituye
independientemente, con uno o mas, preferiblemente 1, 2, 3, 4 0 5, también 1, 2, o 3 sustituyentes,
unidos en cualquier atomo disponible para producir un compuesto estable.

[0071] “Aicoxi inferior” denota el grupo —OR?, donde R* es alquilo inferior. “Alcoxi inferior sustituido”
denota alcoxi inferior en el cual R* es alquilo inferior sustituido con uno o mas sustituyentes, como
se indica en este documento, unidos en cualquier atomo disponible para producir un compuesto
estable. Preferiblemente, la sustitucion de alcoxi inferior es con 1, 2, 3, 4, o 5 sustituyentes,
también 1, 2, o 3 sustituyentes. Por ejemplo “alcoxi inferior sustituido con flior” denota alcoxi
inferior en el cual el alquilo inferior se sustituye con uno o mas atomos de fluor, donde
preferiblemente el alcoxi inferior se sustituye con 1, 2, 3, 4 o 5 atomos de flior, también 1, 2, 0 3
atomos de flior. Aunque se entiende que las sustituciones en alcoxi se unen en cualquier atomo
disponible para producir un compuesto estable, la sustitucién de alcoxi es tal que -O-, -S-, 0 —N-
(excepto donde N es un atomo de anillo heteroarilo), no sé unen al carbono del alquilo unido al
alcoxi -O-. Ademas, donde alcoxi se describe como sustituyente de otra porcidn, el oxigeno de
alcoxi no se une a un atomo de carbono que se une a un —=O-, -S-, 0 ~N- de |a otra porcién (excepto

donde N es un atomo de anillo heteroarilo), 0 a un carbono de alqueno o alquino de la otra porcion.
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[0072] “Alquiltio inferior” denota el grupo —SR*, donde R* es alquilo inferior. “Alquiltio inferior
sustituido” denota alquiltio inferior en el cual R* es alquilo inferior sustituido con uno o mas
sustituyentes, como se indica en este documento, unidos en cualquier atomo disponible para
producir un compuesto estable. Preferiblemente, la sustitucidn de alquiltio inferior es con 1, 2, 3, 4,
o 5 sustituyentes, también 1, 2, o 3 sustituyentes. Por ejemplo “alquiltio inferior sustituido con fluor”
denota alquiltio inferior en el cual el alquilo inferior se sustituye con uno o mas atomos de fldor,
donde preferiblemente el alquiltio inferior se sustituye con 1, 2, 3, 4 o 5 atomos de fluor, también 1,
2, 0 3 dtomos de fluor. Aunque se entiende que las sustituciones en alquiltio se unen en cualquier
atomo disponible para producir un compuesto estable, la sustitucién de alquiltio es tal que -O-, -S-,
o —N- (excepto donde N es un atomo de anillo heteroarilo), no se unen al carbono del alquilo unido
al alq‘uiltio -S-. Ademas, donde el alquiltio se describe como sustituyente de otra porcion, el azufre
del alquiltio no se une a un atomo de carbono que se une a un -0-, -S-, 0 —N- de la otra por_c;ién
(excepto donde N es un atomo de anillo heteroarilo), 0 a un cérbono de alqueno o alquino de Ié
otra porcion.

[0073] “Mono-alquilamino” denota el grupo ~NHR®® donde R™ es alquilo inferior. “Di-alquilamino”
denota el grupo —-NR™R*, donde R™ y R*® son independientemente alquilo inferior.
“Cicloalquilamino” denota el grupo -NRYR®, donde R™ y R*® se combinan con el nitrageno para
formar un heterocicloalquilo de 5-7 miembros, donde el heterocicloalquilo puede contener un
heteroatomo adicional dentro del anillo, tal como —O-, -N-, 0 —S-, y también puede sustituirse
ademas con alquilo inferior. Ejemplos de heterocicloalquilo de 5;7 miembros incluyen, pero no se
limitan a, piperidina, piperazina, 4-metilpiperazina, morfolina, y tiomorfolina. Aunque se entiende
que cuando mono-alquilamino, di-alquilamino, o cicloalquilamino son sustituyentes en 6iFas
porciones que se unen en cualquier atomo disponible para producir un compuesto estable, el
nitrogeno de mono-alquilamino, di-alquilamino, o cicloalquilamino como sustituyentes no se une a
un étbmo de carbono que se une a un -0O-, -S-, 0 —N- de la otra porcion.

[0074] Como se usa en este documento, el término enfermedad o padecimiento mediado por c-kit
se refiere a una enfermedad o padecimiento en el cual la funcién biolégica de c-kit afecta el

desarrolio y/o curso de la enfermedad o padecimiento, y/o en el cual la modulacién de c-kit altera el
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desarrollo, curso, y/o sintomas. Por ejemplo, mutaciones en el gen c-kit tales como las mutaciones
W42, Wy, y W41 reportadas por Herbst et al al (J. Biol. Chem., 1992, 267: 13210-13216) confieren
caracteristicas fenotipicas severas, intermedias, y moderadas, réspectivamente. Estas mutaciones
atenutan la actividad intrinseca de tirosina cinasa del receptor a diferentes grados y son modelos
para el efecto de modulacion de actividad de c-kit. Una enfermedad o padecimiento mediado por c-
kit incluye una enfermedad o padecimiento para el cual la inhibicion de c-kit proporciona un
beneficio terapéutico, por ejemplo, en donde el tratamiento con inhibidores de c-kit, incluyendo
compuestos descritos en este documento, proporciona un beneficio terapéutico al sujeto que
adolece o esta en riesgo de la enfermedad o padecimiento.

[0075] Como se usa en este documento, el término enfermedad o padecimiento mediado por c-fms
se refiere a una enfermedad o padecimiento en el cual la funcién biolégica de c-fms afecta el
desarrollo y/o curso de la enfermedad o padecimiento, y/o en el cual la modulacion de c-fms altera
el desarrollo, curso, y/o sintomas. Por ejemplo, el ratén mutante Csf1r/Csf1r de Dai et al (Blood,
2002, 99: 111-120) que carece de c-fms es un rhodelo animal para enfermedades o padecimientos
en donde la actividad de c-fms se ha eliminado. Una enfermedad o padecimiento mediado por ¢-
fms incluye una enfermedad o padecimiento para el cual la inhibicién de c-fms proporciona_yn
beneficio terapéutico, por ejemplo, en donde el tratamiento con inhibidores de c-fms, incluyendo
compuestos descritos en este documento, proporciona un beneficio terapéutico al sujeto que
adolece o esta en riesgo de la enfermedad o padecimiento.

[0076] Como se usa ‘en este documento, el término “composicion” se refiere a una formulacion
adecuada para su administracion a un sujeto animal pretendido para propésitos terapéuticos, que
contiene al menos un compuesto farmacéuticamente activo y al menos un portador o excipiente
farmacéuticamente aceptable.

[0077] EI término “farmacéuticamente aceptable’ indica que el material indicado no tiene
propiédades que pueden ocasionar que un meédico razonablemente prudente evite la
administracién del material a un paciente, tomando en consideracién la enfermedad: o}
padecimientos a ftratarse y la respectiva ruta de administracidn. Por ejemplo, se requiere

comunmente que tal material sea esencialmente estéril, por ejemplo, para inyectables.
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[0078] En el presente contexto, los términos “terapéuticamente efectiva” y “cantidad efectiya”
indican que los materiales o cantidad de material son efectivos para prevenir, aliviar, 0 mejorar uﬁo
o mas sintomas de una enfermedad o padecimiento médico, y/o para prolongar la supervivencia
del sujeto que se trata.
[0079] Como se usa en este documento, el término “modular’ o “modulan” se refiere a un efecto de
alterar una - actividad biologica, especialmente una actividad bioldégica asociada con una
biomolecula particular tal como c-kit o c-fms. Por ejemplo, una agonista o antagonista de una
biomolécula particular modula la actividad de esa biomolécula, por ejemplo, una enzima.
[0080] E!I término “actividad de c-kit’ se refiere a una actividad biolégica de c-kit, que
particUIarmentevincluye actividad de cinasa. El término “actividad de c-fms” se refiere a una
actividad biolégica de c-fms, que particularmente incluye actividad de cinasa.
I. General
[0081] En un aspecto, la presente invencion concierne a compuestos de la Formula I, lla, llb, ile,
Ilg, Hp o Il y todas las sub-modalidades de los mismos, que son inhibidores de c-kit, c-fms, o tanto
de c-kit como de c-fms, y el uso de los compuestos para tratar enfermedades que se median por c-
kit, c-fms, o tanto c-kit como c-fms.

Enfermedades Ejemplares Asociadas con c-Kit.
[0082] Los compuestos descritos en este documento son Utiles para tratar trastornos relacionados
con c-kit, por ejemplo, enfermedades relacionadas con transduccion de sefales por cinasas no
reguladas, incluyendo trastornos proliferativos celulares, trastornos fibréticos y trastornos
metabdlicos, entre otros. Como se describe en mayor detalle posteriormente y en Lipson et al.,
U.S. 20040002534 (Solicitud Estadounidense 10/600, 868, presentada el 23 de junio de 2003) que
se incorpora en este documento como referencia en su totalidad, los trastornos proliferativos
celulares que pueden tratarse por la presente invencion incluyen canceres, y trastornos
proliferativos de mastocitos.
[0083] La presencia de c-kit también se ha asociado con una serie de tipos diferentes de canceres.
Ademas, la asociacion entre anormalidades en c-kit y la enfermedad no se restringe a cancer.

Como tal, c-kit se ha asociado con malignidades, incluyendo tumores de mastocitos, cancer de
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pulmon de células pequefias, cancer testicular, tumores de estroma gastrointestinal (GISTs),
glioblastoma, astrocitoma, neuroblastoma, carcinomas del tracto genital femenino, sarcomas de
origen neuroectodérmico, carcinoma colorectal, carcinoma in situ, neoplasia de células de
Schwann asociada con neurofibromatosis, leucemia mielocitica aguda, leucemia linfocitica aguda,
leucemia mielégena crénica, mastocitosis, melanoma, y tumores de mastocitos caninos.,b_ y
enfermedades inflamatorias, incluyendo asma, artritis reumatoide, rinitis alérgica, esclerosis
multiple, sindrome inflamatorio intestinal, rechazo de transplantes, e hipereosinofilia.

Enfermedades Ejemplares Asociadas con c-fms

[0084] La presencia de c-fms se ha asociado con una serie de tipos diferentes de enfermedades. |

Como tal, c-fms se ha asociado con trastornos inmunes, incluyendo artritis reumatoide, lupus
eritematoso sistémico (SLE), y rechazo de transplantes; enfermedades inflamatorias incluyendo
sindrome inflamatorio intestinal, colitis ulcerativa, enfermedad de Crohn, enfermedad pulmonar
obstructiva cronica (COPD), enfisema, y ateroesclerosis; trastornos metabdlicos, incluyendo
Diabetes tipo I, Diabetes tipo I, insensibilidad a insulina, hiperglucemia, y lipdlisis; trastornos de
estructura dsea, mineralizacion y formacion y resorcion ésea, incluyendo osteoporosis, riéggo
incrementado de fractura, enfermedad de Paget, hipercalcemia, y metastasis de cancer a hueso;
enfermedades renales, incluyendo nefritis (por ejemplo, glomerulonefritis, nefritis intersticial, nefﬁtis
por Lupus), necrosis tubular, complicaciones renales asociadas a diabetes (por ejemplo, nefropatia
diabética), e hipertrofia; trastornos del sistema nervioso central, incluyendo esclerosis multiple,
apoplejia, enfermedad de Alzheimer y enfermedad de Parkinson, dolor inflamatorio y crénico,
incluyendo dolor 6seo; y canceres, incluyendo mieloma multiple, leucemia mieloide aguda,
leucemia mieloide crénica (CML), cancer de préstata, cancer de mama, cancer ovérico, y
metastasis de tumores a otros tejidos.
Enfermedades Ejemplares Asociadas con TrkA y TrkB

[0085] TrkA: Cinasa objetivo TrkA (es decir, tirosina cinasa neurotréfica, receptor, tipo 1) es una

tirosina cinasa de 87.5 kDa codificada por el cromosoma 1q21-922 (simbolo: NTRK1). Los
inhibidores de TrkA pueden ser utiles para tratar dolor (por ejemplo, dolor crénico, dolor

neuropatico), cancer (por ejemplo, cancer de prostata, cancer de pulmén, cancer pancreatico),
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artritis, retinopatia diabética, degeneracion macular y psoriasis.

[0086] TrkB: Cinasa objetivo TrkB (es decir, tirosina cinasa neurotréfica, receptor, tipo 2) es una

tirosina cinasa de 92 kDa codificada por el cromosoma 8g22.1 (simbolo: NTRK2). Los inhibidores
de TrkB pueden ser utiles para tratar cancer (por ejemplo, cancer de préstata, cancer de pulmon,
tumores de Wilms, neuroblastoma, cancer pancreatico). |
Enfermedades Ejemplares Asociadas con HGK

[0087] HGK: Cinasa objetivo HGK (es decir, proteina cinasa cinasa cinasa cinasa 4 activada por
motégenos) es una serina/treonina cinasa de 130 kDa codificada por el cromosoma 2q11.2-g12
(simbolo: MAP4K4). Los inhibidores de HGK pueden ser utiles para tratar indicaciones
metabdlicas, incluyendo re-sensibilizar células grasas y musculares a insulina, mejorar la patologia
en adipocitos, mejorar |a patologia en células musculares, y diabetes tipo II; una amplia variedad
de indicaciones oncolégicas, incluyendo bloquéar la migracién, in\)asién y metastasis en muchos
tipos diferentes de tumores; y enfermedades autoinmunes mediadas por céiulas T.

IV. Ensayos de Actividad Cinasa

[0088] Una serie de diferentes ensayos para actividad de cinasa puede utilizarse para probar

moduladores activos y/o determinar la especificidad de un modulador para una cinasa particular o
grupo o cinasas. Ademas del ensayo mencionado en los ejemplos posteriormente, un experto en la
técnic;a sabréa de otros ensayos que pueden utilizarse y puede- modificar un ensayo para una
aplicacion particutar. Por ejemplo, numerosos articulos concernientes a ensayos descritos-.de
cinasas que pueden usarse.

[0089] Ensayos alternativos adicionales pueden emplear determinaciones de unién. Por ejemplo,
esta clase de ensayo puede configurarse ya sea en un formato de transferencia de energia por
resonancia de fluorescencia (FRET), o usando un formato de AlfaScreen (ensayo homogéneo de
proximidad /uminescente amplificada) al variar los reactivos donador y aceptor que se unen a
estreptavidina o al anticuerpo fosfo-especifico.

V. Técnicas Sintéticas Organicas

[0090] Una amplia variedad de técnicas sintéticas organicas existen en el arte para enfrentar el

reto de construir moduladores potenciales. Muchos de estos métodos sintéticos organicos' se
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describen en detalle en fuentes estandar de referencia utilizadas por los expertos en la técnica. Un

ejemplo de tal referencia es marzo, 1994, Advanced Organic Chemistry; Reactions, Mechanisms

and étructure, Nueva York, McGraw Hill. De esta manera, las técnicas utiles para sintetizar un
modulador potencial de la funcién de cinasa se encuentran facilmente disponibles para los expeﬁds
en la técnica de sintesis quimica organica.
VL. Formas o Derivados de Compuestos Alternativos
[0091] Formas o derivados alternativos, tales como (a) Isomeros, Profarmacos, y Metabolitos
activos (b) Tautomeros, Estereoisomeros, Regioisdmeros, y Formas Solvatadas (c) Profarmacos y
Metabolitos (d) Sales farmacéuticamente aceptables y (e) Formas polimérficas, se describen, por
ejemplo, en la Publicacion de Solicitud de Patente Estadounidense numero US é007/0032519,
cuya descripcidn se incorpora por la presente como referencia en su totalidad.
VIl. Administracién
[0092] Los métodos y compuestos tipicamente se usaran en terapia para sujetos humanos. Sin
embargo, también pueden usarse para tratar indicaciones similares o idénticas en otros sujetos
animales. En esto contexto, los términos “sujeto”, “sujeto animal”, y similares se refieren- a
vertebrados humanos y no humanos, por ejemplo, mamiferos, tales como primates no humanos,
animales para deportes y comerciales, por ejempio, equinos, bovin;Js, porcinos, ovinos, roedores, y
mascotas, por ejemplo, caninos y felinos. Una descripcién de posibles métodos y rutas de
administracion puede encontrarse, por ejemplo, en la Publicacidon de Solicitud de Patente
Estadounidense numero US 2007/0032519, cuya descripcion se incorpora por la presente como
referencia en su totalidad.

EJEMPLOS
[0093] Una serie de ejemplos ilustrativos de la presente invencion se describe a continuacion. En.-la
mayoria de los casos, técnicas alternativas también pueden usarse. Los ejemplos pretenden ser
ilustrativos y no son limitantes o restrictivos para el alcance de la invencion. A menos que se
advierta especificamente lo contrario, en los casos donde un numero de compuesto no se precede
por una “P-" (por ejemplo, “P-0001") en la seccién de ejemplos, el nombre. y/0 enumeracion del

compuesto no se relaciona con el nombre y/o enumeracioén empleada en otras secciones de esta
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solicitud. De manera similar, el nombre y enumeracion de estructuras y sustituyentes dentro de los

ejemplos son independientes del ndmbre y enumeracién de éstructuras y sustituyentes en
secciones anteriores de esta solicitud, a menos que se indique claramente de otra manera.

[0094] En los siguientes Ejemplos, se entiende que los solventes y reactivos usados o sugeridos
no son limitantes, y pueden sustituirse apropiadamente con solventes y reactivos conocidos por los
expertos en la técnica. Los productos de reaccién pueden aislarse pof medios conocidos en la
técniéa, tal como extraccion con un solvente adecuado, precipitacidén a partir de un solvente
adecuado, 'cromatografia usando un sistema de solventes adecuado, incluyendo cromatografia‘de
columna en gel de silice, HPLC, TLC preparativa, y similares. Métodos ejemplares para la sintesis
de los compuestos de la presente invencion pueden encontrarse en la Publicacion de Solicitud de
Patente Estadounidense numero US 2007/0032519, cuya descripcion se incorpora por la presente
como referencia. El nucleo 1H-pirrolo[2,3-b]piridina de los compuestos descritos en los ejemplos
también puede referirse como 7-azaindol en los ejemplos.

Ejemplo 1: Sintesis de [5-(5-Bromo-1H-pirroio[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(4-cloro-
bencil)-amina (P-0038)

[0095] [5-(5-Bromo-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(4-cloro-bencil)-amina P-0038 se
sintetizo en 5 etapas a partir de 2-Amino-5-bromopiridina 15 comercialmente disponible, como se
muestra en el Esquema 19.

Esquema 19
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Etapa 1- Sintesis de (5-Bromo-piridin-2-il)-(4-cloro-bencil)-amina (41)

[0096] A 2-Amino-5-bromopiridina (15, 6.10 g, 0.0352 mol) en tolueno (90.0 mi) se agregaron 4-
clorobenzaldehido (40, 5.00 g, 0.0356 mol), acido trifluoroacético (8.0 mi, 0.10 mol) y trietilsilano
(16.5 ml, 0.103 mol). La reaccién se calentd a reflujo durante 48 horas. La reaccion se Cdncentré,
se vertio en carbonato de potasi‘o acuoso y se extrajo con acetato de etilo. La capa organica se
lavd con salmuera, se seco sobre sulfato de sodio y se concentré. El residuo sin purificar se
cristalizoé con acetato de etilo para dar el compuesto (41, 6.8 g, 65.4%).

Etapa 2 — Sintesis de 6-(4-Cloro-bencilamino)-piridina-3-carbaldehido (42)

[0097] A (5-Bromo-piridin-2-il}-(4-cloro-bencil)-amina (41, 10.00 g, 0.03360 mol) en tetrahidrofurano
(400.0 ml) bajo una atmosfera de nitrégeno a -78 °C se agreg6d n-butilitio (17.5 mi, 2.00 M en
cicloh’exano). Después de 90 minutos, ter-butilitio (42.00 ml, 1.70 M en hexano) se agregd a la
reaccion. Después de 80 minutos, N,N-dimetilformamida (6.9 ml, 0.089 mol) se agrego é l.a
reaccion. La mezcla de reaccion se agitd a -78 °C durante 2 horas, luego se dejéd entibiaArl a
temperatura ambiente durante 1 hora. La mezcla de reaccion se vertio en agua y se extrajo con
acetato de etilo. La capa organica se lavo con salmuera, se secd sobre sulfato de sodio y se
concentrd para dar el compuesto sin purificar, que se cristalizé a partir de metiléter de ter-butoxilo
para proporcionar el compuesto (42, 7.66 g, 92.2%).

Etapa 3 — Sintesis de ter-butiléster del &cido (4-Cloro-bencil)-(5-formil-piridin-2-il)-carbamico (43)
[0098] A 6-(4-Cloro-bencilamino)-piridina-3-carbaldehido (42, 2.00 g, 8.11 mmol) en diclorometano
(20.0'ml) se agregaron trietilamina (1.70 ml, 12.2 mmol), di-ter-butildicarbonato (2.00 g, 9.16 mmol)
y 4-dimetilaminopiridina (52.3 mg, 0.43 mmol). La reaccién se agitd a temperatura ambiente
durante 48 horas. La reaccidn se concentrd y purificd por cromatografia de columna en gel de silice
eluyendo con 20% de acetato de etilo en hexano para dar el compuesto (43, 2.50 g, 89.3%).

Etapa 4 — Sintesis de ter-butiléster del acido {5-[(5-Bromo-1 H-pirrolo[2, 3-b]piridin-3-il)-hidroxi-metil]-
piridin-2-il}-(4-cloro-bencil)-carbamico (45)

[0099] A 5-bromo-7-azaindol (44, 198.0 mg, 1.01 mmol) en metanol (30.0 ml, 0.741 mol) se
agregaron ter-butiléster del acido (4-Cloro-bencil)-(5-formil-piridin-2-il)-carbamico (43, 355.0 mg,

1.02 mmol) e hidréoxido de potasio (80.0 mg, 1.42 mmol). La reaccion se agité a temperatura
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ambiente 48 horas. La mezcla de reaccion se verti en agua y se extrajo con acetato de etilo. La
capa organica se lavd con salmuera, se seco sobre sulfato de sodio, se concentré y purificod por
cromatografia de columna en gel de silice eluyendo con 8% de metanol en diclorometano para dar
el compuesto (45, 200.0 mg, 36.8%).

Etapa 5 — Sintesis de [5-(5-Bromo-1H-pirrolo[2,3-bjpiridin-3-ilmetil}-piridin-2-il]-(4-cloro-bencil)-
amina (P-0038)

[0100] A ter-butiléster del acido {5-[(5-Bromo-1H-pirrolo [2,3-b]piridin-3-il)-hidroxi-metil]-piridin-2-il}-
(4-cloro-bencil)-carbamico (45, 180.0 mg, 0.33 mmol) en acetonitrilo (30.0 ml) se agregaron &cido
trifluoroacetico (2.0 ml, 0.026 mol) y trietilsilanc (4.0 ml, 0.025 mol). La reaccion se calenté a reflujo
durante 4 ho.ras. La mezcla de reaccion se vertio en agua y se extrajo con acetato de etilo. La capa
organica se lavd con salmuera, se secd sobre sulfato de sodio, se concentrd y purificd por
cromatografia de columna en gel de silice eluyendo con 10% de metano! en diclorometano para
dar el compuesto (P-0038, 120 mg, 85.2%). MS(ESH[M+H"]" = 427.2, 429.2.

[0101] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 19,
reemplazando opcionalmente 4-clorobenzaldehido 40 con un aldehido apropiado en la Etapa 1y
reemplazando opcionalmente 5-bromo-7-azaindol 44 con un azaindol apropiado en la Etapa 4. ch>5
siguientes compuestos se produjeron siguiendo este procedimiento:
[5-(56-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)}-amina ~ (P-
0181),

[5-(1H-Pirroio[2,3-b]piridin-3-ilmetil)-piridin-2-il}-(6-trifluorometil-piridin-3-ilmetil)-amina (P-0182),
3-[6-(4-Cloro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0257),
3-[6-(4-Trifluorometil-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0269),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-fluoro-bencil)-amina (P-0270),
3-[6-(?—ﬂuoro-bencilamino)-piridin-3-i|meti|]-1 H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0271),
(2-fluoro-bencil)-[5-(5-metil-1 H—pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2—il]—amina (P-0272),
3-{6-[(B-Trifluorometil-piridin-3-ilmetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo
(P-0273),

3-[6-(2—Trifluorometil—bencilamino)-piridin-3—ilmetil]-1H—pirrolo[2,3-b]piridina-5-cérb0nitri|o (P-0274),
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[5-(5-Cloro-1 H-pirrolo[2,3-b]piridin-3—i|metiI)-piridin-2—iI]—(2—triﬂuorometil-benciI)-amin‘a (P-0275),
[5-(5-Metil-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0276),
3-[6-(2,6-Difluoro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0277),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2,6-diflucro-bencil)-amina (P-0278),
(2-Cloro-bencil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0279),
(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0280),
3-[6-(2-Cloro-bencilamino)-piridin-3-ilmetii]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0281),
(6-Metoxi-piridin-3-ilmetil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-iimeti)-piridin-2-il]-amina (P-0282),
[5-(5-Cloro-1H-pirrolo{2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-metoxi-piridin-3-iimetil)-amina (P-0283),
3-{6-[(6-Metoxi-piridin-3-iimetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo ~ (P-
0284),

(2-Metoxi-piridin-3-ilmetil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0285),
[5-(5-Cloro-1 H—pirrolo[2,3-b]piridin-3-iImetil)-piridin-2-il]-(2-metoxi-piri_din—3—i|meti|)—amina (P-0286),
3-{6-[(2-Metoxi-piridin-3-iimetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-
0287),

(2-Etoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0288),
(2,5-Difluoro-bencil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0296),
(2,5-Difluoro-bencil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0297),
[5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(2,5-difluoro-bencil)-amina (P-0298),
3-{6-(2,5-Difluoro-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo (P-0299),
3-[6-(2-Trifluorometoxi-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-
0321),

[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-(2-trifluorometoxi-bencil)-amina (P-0322),
3-[6-(2-Etoxi-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0323),
[5-(5-fluoro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0325),
[5-(5-Metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0326),
(2-Cloro-bencil)-[5-(5-fluoro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0327),

(2-CIéro-benci|)—[5—(5-metoxi-1 H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0328),
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(2,5-Difluoro-bencil)-[5-(5-fluoro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0329),
(2,5-Difluoro-bencil)-[5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0330),
(5-(5-fluoro-1 H;pirrolo[z,3-b]piridin-3-i|metil)-piridin-2-i|]-(6-metoxi-piridin-3-ilmeti|)-amina (P-0331),
(6-Metoxi-piridin-3-ilmetil)-[5-(5-metoxi-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0332),
(2,6-Difluoro-bencil)-[5-(5-fluoro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0333), .'
(2,6-Difluoro-bencil)-[5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0334),
(2-Metoxi-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0336),
3-[6-(2-Metoxi-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0337),
(2,6-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0340), y
(2,6-Difluoro-bencil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0341).

La siguiente tabla indica el aldehido usado en la Etapa 1 en la Columna 3 y el azaindol usado en la

Etapa 4 en la Columna 2 para proporcionar el compuesto de la Columna 4. La Columna 1

proporciona el numero de compuesto y ta Columna 5 el resultado medido de la espectrometria de

masas.
Numero de | Azaindol Aldehido
Estructura del compuesto MS [M+H"T"
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[0102] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 19, Etapas 4 y
5, reemplazando ter-butiléster del acido (4-Cloro-bencil)-(5-formil-piridin-2-il)-carbamico 43 con un
aldehido protegido apropiado y 5-bromo-7-azaindol 44 con un azaindol apropiado en la Etapa 4.
Los aldehidos se prepararon como se describe en el Ejemplo 60. Los siguientes compuestos-se
produjeron siguiendo este procedimiento:
3-{2-Cloro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-
carbonitrilo (P-0232),

[6-Cloro-5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina (P-0233),
[6-C|qro-5—(5-meti|-1H—pirrolo[2,3-b]piridin-3—i|metiI)-piridin-2-iI]-(6-trifluorometil-piridin-3-i|meti|)—
aminé (P-0234), »
(3-Cloro-piridin-4-ilmetil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0235), h
3-{6-[(3-Cloro-piridin-4-ilmetil)-amino]-piridin-3-iimetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo _(.P-
0256),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-difluorometoxi-bencil)-amina (P-0338), /7\
[[\l)\
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3-[6-(2-Difluorometoxi-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo (P-0339),

La siguiente tabla indica el aldehido usado en la Columna 2 y e! azaindol usado en la Columna 3

para proporcionar el compuesto de la Columna 4. La Columna 1 proporciona el numero de

compuesto y la Columna 5 el resultado medido de la espectrometria de masas.

Numero de
Aldehido Azaindol Compuesto MS [M+H'T"
compuesto
Nx = _{ /N CF
N 3
= ﬁ‘i@c& SN Y L
P-0232 NN NN | _ NC -~ \ ¢l 443.0
: ©a N“TN LA
H
' =N Ncr
e | oL VR T e
P-0233 r@ N » Lo
O ¢ NN PN = 446.1
H
=N N-cF
R Oren | M Crnre
P-0234 rq NN »w y ~A o 430.1
0O cl N H N ﬁ
_ Eoc N Cl SN \/, ¥ AN
P-0235 KO _ \m CNPN i 383.9
4 N N N | N Cl
0 cl H NN
. =
B N N == N
=\ NOC/ N S N e \ 4 _
P-0256 NN = | P NC B N cl 375.2
o Cl N H N7 E
-~ Boc Cl —
N ~ )—NH :
P-0338 O///QR/F m CIYY\CQ SN 415.0
-0 NT TN L. )y
F H NTN
Boc Nao —
~ N ~ X NTQ
P-0339 Orgk E m NC._~y { N o} 406.6
Y0 N/ N | P W_F
F H N N F

Ejemplo 2: Sintesis de 1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina-3-carbaldehido 47.
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[0103] EI compuesto 47 se sintetizoé en 2 etapas a partir de 7-azaindol 1 como se describe en el

Esquema 20.
Esquema 20
© H © H
AN
m Etapa 1 I\ AN Etapa 2 ]\ A\
NT N N N N~ N
H TIPS
1 46 47

Etapa 1 - Preparacion de 1H-pirrolof2,3-bjpiridina-3-carbaldehido (46):

[0104] A 1H-Pirrolo[2,3-b]piridina (1, 16.0 g, 135 mmol) en agua (110 ml), se agregaron
hexametilenotetramina (26.0 g, 185 mmol), y &cido acético (55.0 ml, 967 mmol). La reaccion se
sometid a reflujo durante 12 horas. Agua (329 ml) se agregd y la reaccidon se enfrié a temperatura
ambiente. La reaccion se filtr6 y lavé con agua para dar el compuesto (46, 15.0 g, 76%).
MS(ESH[M+H']" = 147.

Etapa 2 — Preparacion de 1-triisopropilsilanil-1H-pirrolo[2,3-bjpiridina-3-carbaldehido (47):

[0105] A 1H-Pirrolo[2,3-b]piridina-3-carbaldehido (46, 4.05 g, 27.71 mmol) en tetrahidrofurano (30.0
mi) se agregaron hidruro de sodio (60% en aceite mineral, 1.5 g, 38 mmol) y cloruro de
triisopropiisililo (8.0 ml, 38 mmol) bajo una atmédsfera de nitrégeno. La reaccién se agité durante 2
horas a temperatura ambiente. La reaccidn se vertié en agua y se extrajo con acetato de etilo. La
capa organica se lavé con salrﬁuera, se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se
concentrd y purificd por cromatografia de columna en gel de silice eluyendo con 10 % de acetato
de etilo en hexano para dar el compuesto (47, 3.0 g, 36%). MS(ESH[M+H™T" = 303.

[0106] 1-(ter-Butil-dimetil-sitanil)-3-yodo-1H-pirrolo[2,3-b]piridina 66

|
(T\g
N N
—Si
2

se preparo siguiendo el protocolo del Esquema 20 Etapa 2, sustituyendo 1H-Pirrolo[2,3-b]piridina-

3-carbaldehido 46 con 3-yodo-1H-pirrolo[2,3-b]piridina y cloruro de triisopropilsililo con cloruro de
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ter-Butil-dimetil-silito.

[0107] 1-Bencensulfonil-1H-pirrolo[2,3-b]piridina-3-carbaldehido 565

se préparé siguiendo el protocolo del Esquema 20, sustituyendo cloruro de triisopropilsililo con
cloruro de bencensuifonilo en la Etapa 2.

Ejemplo 3: Sintesis de intermediarios de 7-azaindol 5 sustituidos

[0108] 5-(2-Morfolin-4-il-etoxi)-1H-pirrolo[2,3-b]piridina 79 se sintetizd6 en 1 Etapa a partir de‘5-
bromo-azaindol comercialmente disponible como se muestra en el Esquema 31.

Esquema 31
)
N
'ﬁN/\/OH Br X Etapa 1 K/O S\
Y |
OQ — “~N
' H

N
78 44 79

Etapa 1 — 5-(2-Morfolin-4-il-etoxi)-1H-pirrolo[2,3-b]piridina (79):

[0109] A 4-morfolinetanol (30 mi, 0.2 mol) en N, N-dimetilformamida (30 mi) se agregé lentamente
hidruro de sodio (7 g, dispersién al 60% en aceite mineral, 0.2 mol). Después de que la solucion se
volvié transparente, una solucidn de 5-bromo-7-azaindol (44, 1.0 g, 0.0051 mol) en N,N-
dimetilformamida (5 ml) y bromuro de cobre(l) (1.4 g, 0.0098 mol) se agregaron. La mezcla de
reaccion se agitdé a 120 °C bajo nitrdbgeno durante 2 horas. La mezcla de reaccion se concentro y el
residuo se disolvié en acetato de etilo y agua. La capa organica se recolecto, se lavo con una
solucion de cloruro de amonio e hidréxido de amonio (4:1), salmuera, y se seco sobre sulfato de
magnesio. Después de la remocién del solvente, él residuo se purificé por cromatografia de

columna en gel de silice eluyendo con acetato de etilo en hexano para proporcionar el compuesto
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como un sélido blanquecino (79, 0.62 g, 50%). MS (ESI) [M+H']" = 248.25.

[0110] 7-azaindoles 5-sustituidos adicionales se prepararon siguiendo el protocolo del Esquema
31, reemplazando 4-morfolinetanol ya sea con 2-dietilamino-etanol, 3-dietilamino-propan-1-ol, 2-
piperidin-1-il-etanol, o 2-pirrolidin-1-il-etanol para proporcionar dietil-[2-(1H-pirrolo[2,3-b]piridin-5-
iloxi)-etil]-amina, Dietil-{3-(1H-pirrolo[2,3-b]piridin-5-iloxi)-propil]-amina, 5-(2-piperidin-1-il-etoxi)-1H-
pirrolof2,3-b]piridina, y 5-(2-pirrolidin-1-il-etoxi)-1H-pirrolo[2,3-b]piridina, respectivamente.

Ejemplo 4: Sintesis de bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-
ilmetil)-pirazol-1-carboxilico P-0084

[0111] La bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-carboxilico
P-0084 se sintetizd en 6 etapas a partir de dimetil-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-amina 2 como
se muestra en el Esquema 158.

Esquema - 158

N q °
AN \ Cl o .
= | Etapa = | A Etapaz - ~ | N Etapa 3 = | N Etapa4
\N \N N \N N » \N N
Boc
2 511 ‘ 512 513

IZ

Boc Boc

1 1 \
X\ NH AN N\“,N A N\“/N
Z TN Etapas [~ TN o} Etapa 6 ~ B 0
~ ™l > ~
N N
N" Boc N B N W poooss
514 515 ' _

Etapa 1. Preparacion de ter-butiléster del é&cido 3-Dimetilaminometil-pirrolo[2,3-bjpiridina-1-
carboxilico (511)

[0112] A dimetil-(1H-pirrolo[2,3-b]piridin-3-iimetil)-amina (2, 2.50 g, 14.3 mmol,) en tetrahidrofurano
(200.0 ml) se agregd6 hidruro de sodio (0.685 g, 60% en aceite mineral, 17.1 mmol). Después de 10
minutos, di-ter-butildicarbonato (3.74 g, 17.1 mmol) se agrego6 a la reaccion. La reaccion se agitd a
temperatura ambiente durante la noche. La reaccion se vertidé en agua y se extrajo con acetato de
etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentré y

purificé por cromatografia de columna en gel de silice eluyendo con 30% de acetato de etilo en

65



hexano para darse como un sélido blanco (511, 3.80 g, 96.7%).

Etapa 2: Preparacion de ter-butiléster del acido 3-Clorometil-pirrolof2,3-b]piridina-1-carboxilico
(512)

[0113] A ter-butiléster del acido 3-Dimetilaminometil-pirrolo[2,3-b]piridina-1-carboxilico (511, 2.60 g,
9.44 mmol) en tolueno (50.00 ml) se agregd cloroformato de isopropilo (11.3 ml, 1.0 M en tolueno)
bajo una atmosfera de nitrégeno. La reaccion se agité a temperatura ambiente durante 3 horas. La
reaccion se vertio en agua y se extrajo con acetato de etilo. La capa orgéanica se sécé sobre sulfato
de sodio anhidro y se filtro. El filtrado se concentré y purificd por cromatografia de columna en gel
de silice eluyendo con 20% de acetato de etilo en hexano para dar un sélido blanco (512, 2.0 g,
79.4%).

Etapa 3 — Preparacion de ter-butiléster del acido 3-(2-Acetil-3-oxo-butil)-pirrolo[2,3-bjpiridina-1-
carboxilico (513):

[0114] A acetilacetona (0.563 g, 5.62 mmol) en sulfoxido de dimetilo (29.0 ml) se agregé hidruro de
sodio (0.225 g, 60% en aceite mineral, 5.62 mmol). Después de 20 minutos, ter-butiléster del acido
3-Clorometil-pirrolo[2,3-b]piridina-1-carboxilico (612, 1.00 g, 3.75 mmol) se agregd a la reaccion. La
reaccion se agité a temperatura ambiente durante 2 horas. La reaccion se vertid en agua y se
extrajo con acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtrd. El
filtrado se concentro y purificd por cromatografia de columna en gel de silice eluyendo con 40% de
acetato de etilo en hexano para dar un aceite incoloro (513, 0.59 g, 48.0%). MS (ESI) [M+H"]" =
331.4.

Etapa 4 — Preparacion de ter-butiléster del acido 3-(3,5-Dimetil-1H-pirazol-4-ilmetil)-pirrolof2,3-
bjpiridina-1-carboxilico (514)

[0115] A ter-butiléster del acido 3-(2-Acetil-3-oxo-butil)-pirrolo[2,3-b]piridina-1-carboxilico (513, 1.20
g, 3.63 mmol) en metanol (15.0 ml), enfriado a -20 °C bajo una atmésfera de nitrégeno, se agregd
hidrazina (0.128 g, 4.00 mmol) en diclorometano (6.0 ml). La reaccion se agité durante 2 horas. La
reaccion se concentrd para remover los solventes, y el residuo se vertié en agua y se extrajo con
acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtro. El filtrado se

concentrd y purificd por cromatografia de columna en gel de silice eluyendo con 680% de acetato de
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etilo en hexano para dar un solido blanco (514, 1.0 g, 84.4%). MS (ESI) [M+H']" = 327 4.

Etapa 5 — Preparacion de ter-butiléster del éacido 3-(1-Bencilcarbamoil-3,5-dimetil-1H-pirazol-4-
ilmetil)-pirrolo[2, 3-b]piridina-1-carboxilico (515)

[0116] A ter-butiléster del acido 3-(3,5-Dimetil-1H-pirazol-4-iimetil)-pirrolo[2,3-b]piridina-1-
carboxilico (514, 60.0 mg, 0.18 mmol) en diclorometano (6.0 ml) se agregaron 1,8-
diazabiciclo[5.4.0Jundec-7-eno (0.033 ml, 0.220 mmol) e isocianato de bencilo (29.4 mg, 0.220
mmol) bajo una atmdsfera de nitrégeno. La reaccién se agité a temperatura ambiente durante 2
horas. La reaccion se concentro y purificd por cromatografia de columna en gel de silice eluyendo
con 340% de acetato de etilo en hexano para dar el compuesto sin purificar (515, aprox. 50 mg) que
se uso en la siguiente etapa directamente. MS (ESI) [M+H']" = 460.5.

Etapa 6 - bencilamida del acido 3,5-Dimetil-4-(1 H—pirro/o[?, 3-bjpiridin-3-ilmetil)-pirazol-1-carboxilico
(P-0084)

[0117] A ter-butiléster del acido 3-(1-Bencilcarbamoil-3,5-dimetil-1H-pirazol-4-iimetil)-pirrolo[2, 3-
b]piridina-1-carboxilico (515, 50.0 mg, 0.11 mmol) en diclorometano (6.0 ml) se agregd acido
trifluoroacetico (0.20 ml, 2.6 mmol) bajo una atmésfera de nitrogeno. La reaccion se agité a
temperatura ambiente durante 20 minutos. La reaccién se vertio en carbonato de potasio acuoso y
se extrajo con acetato de etilo. La capa organica se sect sobre sulfato de sodio anhidro y se filtro.
El filtrado se concentrd y purificéd por cromatografia de columna en gel de silice eluyendo con 30%
de acetato de etilo en hexano para dar un sélido blanco (P-0084, 11.0 mg, 28.1%). MS (ESI)
[M+H']" = 360.5.

[0118] 3-(3,5-Dimetil-1H-pirazol-4-iimetil)-pirrolo[2,3-b]piridina P-0124

=N

\

X NH

7

pd
Iz -

se preparé a partir de ter-butiléster del acido 3-(3,5-Dimetil-1H-pirazol-4-ilmetil)-pirrolo[2,3-
blpiridina-1-carboxilico (514, 15.0 mg, 0.046 mmol) al disolver en diclorometano (10.0 ml) al cual se

agregd acido trifluoroacético (0.10 mi, 1.3 mmol). La reaccién se agité a temperatura ambiente
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durante 1 hora, luego se vertié en carbonato de potasio acuoso y se extrajo con acetato de etilo. La
capa organica se secd sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentrd y lavé con
acetato de etilo en hexano para dar un sélido blanquecino (P-0124, 7.5 mg, 72.0%). MS (ESI)
[M+H™]" = 227.3.
[0119] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 158,
reemplazando dimetil-(1H-pirrolo[2,3-b]piridin-3-iimetil)-amina 2 con (5-cloro-1H-pirrolo[2, 3-b]piridin-
3-llmetil)-dimetil-amina (preparada como se describe en el Ejemplo 10, Esquema 164, aislada
después de la etapa 1) en la Etapa 1 y reemplazando isocianato de bencilo con un electréfilo
apropiado en la Etapa 5. Los siguientes compuestos se produjeron siguiendo este procedimiento:

[2-(4-fluoro-fenil)-etill-amida del &cido 4-(5-Cloro-1H-pirrolo[2,3-bjpiridin-3-i|meti|)—3,5—

dimetil-pirazol-1-carboxilico (P-0157),

4-fluoro-bencilamida del acido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-3,5-dimetil-

pirazol-1-carboxi|ico (P-0158),

4-cloro-bencilamida  del _écido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-3,5-dimetil-

pirazol-1-carboxilico (P-0159), y

[(S)-1-(4-fluoro-fenil)-etill-amida del acido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-3,5-

dimetil-pirazol-1-carboxilico (P-0160). |
[0120] El electrofilo usado en lugar de isocianato de bencilo en la Etapa 5 se indica en la Columna
2 de la siguiente tabla, con la estructura del compuesto dada en la Columna 3. La Columna 1
proporciona el nuimero de compuesto y la Columna 4 el reéultado experimental de la

espectrometria de masas.

MS(ESI)
Electrofilo Compuesto [M+H'T

observada

P-0157 S0 | Clus

d @F 426.2
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Ejemplo 5: Sintesis de [4-c|oro-5-(1H-pirrolo[2,3-b]piridih-3-iImetil)-tiazol-z-iI]-piridin-4-

ilmetil-amina P-0168

[0121] [4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-iimetil-amina P-0168 se

sintetizé en 5 etapas como se muestra en el Esquema 159.

Esquema 159

: N
7\
9 S AN \Q Boc — I
Cl Etapa 1 Etapa 2 \ X
O Ay i O
N l S‘< N
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cl N OW Yk\/ TIPS
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N
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-
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TIPS
Etapa 1 - Preparacion de 4-cloro-2-[(piridin-4-ilmetil)-amino]-tiazol-5-carbaldehido (517):
[0122] A una solucidbn de 4-(aminometil)piridina (516, 1.16 mi, 115 mmol) y N,N-

diisopropiletilamina (3.8 ml, 22 mmol) en tetrahidrofurano (50 ml) se agregd 2,4-dicloro-tiazol-5-
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carbaidehido (93, 2.0 g, 11.0 mmol) en tetrahidrofurano (5 ml) a temperatura ambiente. La mezcla
de reaccién se agité a temperatura ambiente durante la noche. La mezcla de reaccion se vertié en
agua helada, se extrajo con acetato de etilo, se lavo con salmuera, y se secd sobre sulfato de
sodio. El compuesto sin purificar 4-cloro-2-[(piridin-4-ilmetil)-amino]-tiazol-5-carbaldehido (617) se
uso para la siguiente etapa sin purificacion.

Etapa 2 — Preparacion de ter-butiléster del acido (4-cloro-5-formil-tiazol-2-il)-piridin-4-ilmetil-
carbamico (518):

[0123] Una mezcla de 4-cloro-2-[(piridin-4-ilmetil)-amino]-tiazol-5-carbaldehido (617, 3.28 g, 11.0
mmol), di-ter-butildicarbonato (4.0 g, 18 mol) y trietilamina (10 ml, 74 mmol) en diclorometano (120
ml) se agité a temperatura ambiente durante 6 horas. La mezcla de reaccion se vertio en agua
helada, se extrajo con acetato de etilo, se lavd con salmuera, y se secO sobre sulfato de sodio.
Después de la remocion del solvente, el residuo se purificd por cromatografia de columna en gel de
silice eluyendo con acetato de etilo en hexanos para proporcionar el compuesto deseado como un
solido amarillo (518, 564 mg, 15%). MS (ESI) [M+H*]* = 354.1. |
Etapa 3 - Preparacion de ter-butiléster del 4acido {4-cloro-5-[hidroxi-(1-triisopropilsilanil-1H-
pirrolo[2, 3-bjpiridin-3-il)-metil]-tiazol-2-il}-piridin-4-ilmetil-carbamico (519):

[0124] A una solucion de 3-yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (96, 0.44 g, 1.1 mmol)
en tetrahidrofurano (20 ml)l a -20 °C, cloruro de isopropilmagnesio (2 M en tetrahi'drofurano, 0.6 mi,
1.2 mmol) se agregé por goteo. La mezcla de reaccién se dejé entibiar a 0 °C en 10 minutos. La
mezcla de reaccion luego se enfrid a -40 °C. Una solucién de ter-butiléster del acido (4-cloro-5-
formil-tiazol-2-il)-piridin-4-ilmetil-carbamico (518, 0.26 g, 0.73 mmol) en tetrahidrofurano (4 ml) se
agregd a la mezcla de reaccion. La mezcla de reaccién se dejé entibiar a -10 °C durante 30
minutos. La mezcla de reaccidn se vertié en agua helada, se extrajo con acetato de etilo, se lavo
con salmuera, y se secd sobre sulfato de sodio. Después de la remocidn del solvente, el residuc se
purificé por cromatografia' de columna en gel de silice eluyendo con acetato de etilo en hexar‘{os
para proporcionar el compuesto deseado como un soélido amarillo (519, 397 mg, 86%). MS (ESI)
[M+H"]" = 628.3.

Etapa 4 — Preparacion de ter-butiléster del acido [4-cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-
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2-il]-piridin-4-ilmetil-carbamico (520):
[0125] Una mezcla de ter-butiléster del acido {4-cloro-5-[hidroxi-(1-triisopropilsilanil-1H-pirrolo[2,3-
blpiridin-3-il)-metil]-tiazol-2-il}-piridin-4-ilmetil-carbamico (519, 0.397 g, 0.57 mmol), trietilsilano (1.0
ml, 6.3 mmol), y acido trifluoroacetico (0.5 ml, 6 mmol) en acetonitrilo (10 ml) se agité a 40 °C
durante 2 horas. La mezcla de reaccion se vertid en agua helada, se extrajo con acetato de etilo,
se lavo con bicarbonato de sodio, se lavd con salmuera, y se seco sobre sulfato de sodio. Después
de la remocién del solvente, el residuo se purificd por cromatografia de columna en gel de silice
eluyendo con metanol en diclorometano para proporcionar el compuesto deseado como un sélido
amarillo (520, 126 mg, 49%). MS (ESI) [M+H']" = 456.2.
Etapa 5 — Preparacion de [4-cloro-5-(1H-pirrolof2,3-bjpiridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-
amina (P-0168):
[0126] A una solucidon de ter-butiléster del acido [4-cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-
2-il]-piridin-4-iimetil-carbamico (520, 126 mg, 0.000276 mol) en diclorometano (2 ml) se agregd
cloruro de hidrogeno (4 M en 1,4-dioxano, 2 ml). La mezcla de reaccién se agitd a temperatura
ambiente durante la noche. La mezcla de reaccion se vertié en solucién fria de bicarbonato de
sodio, se extrajo con acetato de etilo, se lavd con salmuera y se secd sobre sulfato de magnesio.
Después de la remocion de los solventes, el residuo se lavé con acetato de etilo para proporcionar
el compuesto deseado como un sélido amarilio claro (P-0168, 68.4 mg, 70%). MS (ESI) [M+H‘+]+ =
356.2.
[0127] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 159,
reemplazando 4-(aminometil)piridina 616 con una amina apropiada.bLos siguientes compuestos se
produjeron siguiendo este procedimiento:
[4-Cloro-5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-3-ilmetil-amina (P-0164),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-piridin-2-iimetil-amina (P-0167),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metil-piridin-2-ilmetil)-amina (P-0171),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-trif uorometil-piridin-3-ilmetil)-amina
(P-0173),

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(1,5-dimetil-1H-pirazol-3-ilmetil)-amina
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(P-0172),

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2, 5-dimetil-2H-pirazol-3-ilmetil)-amina

(P-0175), y

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencil)-amina (P-0156).

La siguiente tabla indica la amina (Columna 2) usada en el Esquema 159 para proporcionar los

compuestos (Columna 3). La Columna 1 proporciona el niumero de compuesto y la Columna 4 la

masa observada.

MS(ESI)
Numero de
Amina Compuesto [M+H')
compuesto
observada
* AN N~ )
P-0164 = 10 MV \ 356.1
P
P-0167 HN™ s \ \,Q N 356.1
_ N=
H Cl
N T
P-0171 2 w ! E/ 370.2
= N=
N Cl
H
N
H2N \N 7 N\ S H - CFa
P-0173 '/ e L 4242
CF3 NT
H
H2N/Y\>- S H —
P-0172 Nl\N ﬁ;\ Y Sy~ 373.2
\ NT Cl
H
/ H \N—N
H,N N, S._N )
P-0175 = 0N L_\ LN 373.2
N Cl
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MS(ESI)
Numero de
Amina Compuesto [M+H*]
compuesto
observada
HoN I\ SN L)
P-0156 : m Sad Vs 373.1
F N~ cl

Ejemplo 6: Sintesis de [4-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-fluoro-bencil)-
amina P-0162 y (4-fluoro-bencil)-[4-metil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-amina
P-0162 |
[0128} [4-Etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(4-fluoro-bencil)-amina  P-0162 se
sintetiz6 en 1 etapa a partir de [4-cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-fluoro-
bencil)-amina P-0156 como se muestra en el Esquema 160.

Esquema 160

F F
s <
N N
Etapa 1 l\

X
=

P-0162

Iz -
Iz

N P-0156 N

Etapa 1 - Preparacion de [4-etil-5-(1H-pirrolo[2, 3—b]piridin-3—i/metil)-tiazol-2-i/]—(4-ﬂuoro-benéil)-
amina (P-0162):

[0129] En un matraz de fondo redondo, bajo una atmosfera de nitrégeno, [1,1'-bis(difenilfosfino)
ferroceno] dicloro paladio (1), en complejo con diclorometano (1:1), se colocé con tolueno (15 mi,
140 mmol). [4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencil)-amina  (P-
0156,145 mg, 0.4 mmol) se agregd en 5 mi de tolueno a temperatura ambiente. La mezcla se agitd
durante 10 minutos. A la reaccion en agitacion, una solucién de bromuro de etilmagnesio 3.13 M en
éter (1.86 ml) se agregd por goteo a temperatura ambiente. La solucidn opaca se calentd a 60 °C.
Tetrahidrofurano (10 ml) se agreg¢ a la solucién tibia. La mezcla se calenté a reflujo durante dos
horas adicionales. Después de enfriar a 0 °C, la reaccion se extinguidé con una solucion de acido

citrico a pH 4-5 en hielo-agua y se agité a temperatura ambiente. La mezcla se diluyd con acetato
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de etilo y se favd con bicarbonato de sodio saturado y salmuera. La capa organica se seco sobre
sulfato de sodio anhidro y el solvente se removié bajo presiéon reducida. La purificacion con
cromatografia instantanea, eluyendo con un gradiente de acetato de etilo:hexanos (20:100), dio un
solido amarillo que se lavo ademas con acetato de etilo para dar P-0162 (15 mg,10%) como un
solido blanquecino. MS (ESI) [M+H']" = 367.2.

[0130] (4-fluoro-bencil)-[4-metil-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-amina P-0163

F
T 1
|\

N

Iz _

se prepard usando el protocolo del Esquema 160, sustituyendo el bromuro de etiimagnesio 3.13 M
en solucion de éter con 1.4 M de bromuro de metilmagnesio en tetrahidrofurano. MS (ESI) [M+H']"
=353.2. |
Ejemplo 7: Sintesis de (4-Cloro-bencil)-[6-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridazin-3-il}-
amina P-0092

[0131] (4-Cloro-bencil)-[6-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridazin-3-il]-amina P-0092 se sintetizé
en 3 etapas como se muestra en el Esquema 161.

Esquema 161

Br
Os_H - Cl
Br N/
/l + N 4 N\
N - Etapa 1 HN + |
N NH, — S\ N
522 Boc
521 cr 40 512
Cl
Cl Cl
J N—NH I N\NH
N=N N=N
Etapa? /l N\ Etapa 3 /| N\
NN . 523 SN ” P-0092

Etapa 1 — Sintesis de (6-bromo-piridazin-3-il)-(4-cloro-bencil)-amina (522):

[0132] A 6-bromo-piridazin-3-ilamina (521, 0.85 g, 0.0049 mol) en acetonitrilo (30.0 ml) se
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agregaron 4-clorobenzaldehido (40, 0.82 g, 0.0058 mol), trietilsilano (4.0 ml, 0.025 mol) y acido
trifluoroacético (2.0 ml, 0.026 mol). La reaccién se calento a reflujo durante 4 horas, luego se vertio
en agua, y se extrajo con acetato de etilo. La capa organica se lavé con salmuera, se seco sobre
sulfato de sodio anhidro, y se filtro. El filtrado se concentrd y lavé con acetato de etilo para dar un
sélidé blanco (522, 1.0 g). MS (ESI) [M+H"]" = 298.3, 300.2.

Etapa 2 — Preparacion de ter-butiléster del &cido 3-[6-(4-cloro-bencilamino)-piridazin-3-ilmetil]-
pirrolof2, S;b ]piridina- 1-carboxilico (523):

[0133] A (B-bromo-piridazin-3-il)-(4-cloro-bencil)-amina (522, 0560 g, 1.88 mmol) en
tetrahidrofurano (45.0 ml), bajo una atmosfera de nitrégeno a -78 °C, se agregd n-butilitio (2.50 M
en hexano, 0.760 ml) lentamente. Después de 10 minutos, 1,2-bis-(cloro-dimetil-silanil)-etano
(0.201 g, 0.94 mmol) en tetrahidrofurano (5.0 ml) se agregd a la reaccion. La mezcla de reaccién se
dejé agitar a temperatura ambiente durante 3 horas. La reaccion se enfrié a -78 °C, seguido por
adicion de 1.70 M de ter-butilitio en hexano (1.20 ml) lentamente. La reaccion se agitdé durante 20
minutos, seguido por adicién de una solucién de CuCN.2LiCI (0.6 M en tetrahidrofurano, 3.00 ml) y
ter-butiléster del acido 3-Clorometil-pirrolo[2,3-b]piridina-1-carboxilico (512, 0.47 g, 1.8 mol) en
tetrahidrofurano (10.0 ml). Después de 30 minutos, la reaccidén se dejdé entibiar a temperatura
ambiente durante 10 minutos. La reaccién se vertié en agua y se extrajo con acetato de etilo. La
capa organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se traté con acido
trifluoroacético (1.0 ml) disuelto en diclorometano (10.0 ml) durante 10 minutos. La reaccién se
concentrd, se vertio en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa
organica se seco sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentro y purificd con
cromatografia de columna en gel de silice eluyendo con 60% de acetato de etilo en hexano para
dar el compuesto deseado (523, 0.10 g, 23.8%). MS (ESI) [M+H"]" = 450.1.

Etapa 3 — Preparacion de (4-c/oro-benci/)—[6—(1H—pirro/o[2,3-b]piridin-3-i/meti/)-piridazin-3~il]—amina
(P-0092): |

[0134] A ter-butilester del acido 3-[6-(4-cloro-bencilamino)-piridazin-3-ilmetil}-pirrolo[2, 3-b]piridina-1-
carboxilico (623, 50.0 mg, 0.111 mmol) en diclorometanoc (10.0 ml) se agreg6 acido trifluoroacético

(0.30 ml, 0.0039 mol). La reaccién se agité a temperatura ambiente durante la noche. La reaccion
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se concentrd, se vertidé en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa
organica se secé sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentro y lavo c:on
acetato de etilo y hexano para dar un solido blanquecino (P-0092, 7.3 mg, 1.9.0%). MS (ESH)
[M+H']" = 350.1.

Ejemplo 8: Sintesis de [1-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-(4-fluoro-
bencil)-amina P-0165

[0135] [1-Etil-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-1H-pirazol-3-il]-(4-fluoro-bencil)-amina P-0165 se
sintetizé en 7 etapas como se muestra en el Esquema 162.

Esquema 162

NH 0) H
NO, NO, NO, - 2
o M\ 0
Oym Etapa1 © /\N Etapa 2 Yqil Etapa 3 N,N +
525 526 ' 527
524 :
Etapa 4 Etapa 5 = \ Etapa 6
\N | A
530 N
NTOH
1
N\N N\N
(j\{&)\ /\©\ Etapa? (IC)\
N P-0165
: N

Etapa 1 — Preparaciéon de metiléster del acido 5-nitro-2H-pirazol-3-carboxilico (525):

[0136] A acido 5-nitro-2H-pirazol-3-carboxilico (524, 10.0 g, 0.0637 mol) en metanol (100.0 ml) se
agregoé acido sulfurico concentrado (1.00 ml, 0.0180 mol). La reaccién se agitd a temperatura
ambiente durante la noche. La reaccién se vertié en carbonato de potasio acuoso y se extrajo con

acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtrd. El filtrado se
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concentro y purificd por cromatografia de columna en gel de silice eluyendo con 20% de acetato de
etilo en hexano para dar un solido blanco (525, 1.5 g, 13.8%).

Etapa 2 — Preparacion de 2-etil-metiléster del acido 5-nitro-2H-pirazol-3-carboxilico (526):

[0137] A metiléster del acido 5-nitro-2H-pirazol-3-carboxilico (525, 2.50 g, 0.0146 mol) en N,N-
dimétilformamida (62.5 ml) se agregaron yodoetano (1.2 ml, 0.016 mol) y carbonato de potasio
(4.17 g, 0.0301 mol) bajo una atmésfera de nitrégeno. La reaccion se agité a temperatura ambiente
durante la noche. La reaccion se vertié en agua y se extrajo con acetato de etilo. La capa organica
se secO sobre sulfato de sodio anhidro y se filtré. El filtrado se concentré y purificod por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar un solido blanco (526, 1.3 g, 44.7%).

Etapa 3 — Preparacion de metiléster del écido 5-amino-2-etil-2H-pirazol-3-carboxilico (627):

[0138] A 2-etil-metiléster del acido 5-nitro-2H-pirazol-3-carboxilico (526, 1.30 g, 6.53 mmol) en
metanol (0.0 mi) se agregé 20% de Pd(OH),/C (0.1 g). La reaccion se agit6 bajo una atmosfera de
hidrégeno durante la noche. La reaccién se filtré y concentrd para dar un sélido amarillo claro (527,
1.0 g, 90.6%).

Etapa 4 - Preparacién de metiléster del &cido 2-etil-5-(4-fluoro-bencilamino)-2H-pirazol-3-
carboxilico (529):

[0139] A metiléster del acido 5-amino-2-etil-2H-pirazol-3-carboxilico (5627, 1.00 g, 5.91 mmol) en
acetonitrilo (27.5 ml) se agregaron 4-fluorobenzaldehido (528, 0.660 ml, 6.26 mmol), trietilsilano
(4.77 ml, 0.0298 mol) y acido trifluoroacético (2.38 ml, 0.0310 mol). La reaccién se agité a 80 °C
durante 4 horas, luego se concentrd, se vertié en carbonato de potasio acuoso, y se extrajo con
acetaeto de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se
concentro y purifico por cromatografia de columna en gel de silice eluyendo con 20% a 100% de
acetato de etilo en hexano para dar un sélido blanco (529, 1.00 g, 61%).

Etapa 5 — Preparacion de 2-etil-5-(4-fluoro-bencilamino)-2H-pirazol-3-carbaldehido (530):

[0140] A metiléster del acido 2-etil-5-(4-fluoro-bencilamino)-2H-pirazol-3-carboxilico (629, 1.00 g,
3.61 mol) en tetrahidrofurano (70.0 ml) bajo una atmosfera de nitrégeno a temperatura ambiente,

tetrahidroaluminato de litio (1.00 M en tetrahidrofurano, 10.00 ml) se agregd lentamente. La
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reaccion se agito a temperatura ambiente durante la noche, seguido por agregar lentamente sulfato
de sodio decahidratado (15.0 g). Después de 2 horas, la reaccién se filtrd, concentrd y purificd con
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar un aceite amarillo (530, 0.16 g, 18%). MS (ESI) [M+H"]" = 248.2.

Etapa 6 - Preparacion de 1-etil-5-[metoxi-(1H-pirrolo[2,3-b]piridin-3-il)-metil]-1H-pirazol-3-il-(4-
fluoro-bencil)-amina (531):

[0141] A 1H-Pirrolo[2,3-b]piridina (1, 54.0 mg, 0.46 mmol) en metanol (15.0 ml) se agregaron 2-etil-
5-(4-fluoro-bencilamino)-2H-pirazol-3-carbaldehido (530, 110.0 mg, 0.44 mmol) e hidroxido de
potasio (0.60 g, 0.011 mol) bajo una atmésfera de nitrégeno. La reaccidn se agitd a temperatura
ambiente durante la noche, luego se vertié en agua y se extrajo con acetato de etilo. La capa
organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se concentrd y purificd por
cromatografia de columna en gel de silice eluyendo con 40% de acetato de etilo en hexano para
dar un solido blanco (531, 0.12 g, 71.1%). MS (ESI) [M-H'T = 378.2.

Etapa 7 — Preparacion de [1-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)- 1H-pirazol-3-il]-(4-fluoro-bencil}-
amina (P-0165):

[0142] A 1-etil-5-[metoxi-(1H-pirrolo[2, 3-b]piridin-3-il)-metil]- 1H-pirazol-3-il-(4-fluoro-bencil}-amina
(531, 0.12 g, 0.32 mmol) en acetonitrilo (10.0 mi, 0.191 mol) se agregaron ftrietilsilano (0.607ml,
0.0038 mol) y acido trifluoroacético (0.30 ml, 0.0039 mol). La reaccion se agitd a 80 °C duranteb2
horas. La reaccion se vertio en carbonato de potasio acuoso y se extrajo con acetato de etilo. La
capa organica se seco sobre sulfato de sodio anhidro y se filtro. El filtrado se concentré y lavé con
acetato de etilo y hexano para dar el compuesto sin purificar. La 'H NMR indico que la reaccion fue
incompleta. El compuesto sin purificar se disolvié en diclorometano (15.0 ml), acido trifluoroacético
(0.30 ml) y trietilsilano (0.60 ml). La reaccién sé agité a 43 °C durante 72 horas. La reaccion se
concentro, se vertio en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa
orgéanica se secd sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentro y lavé con
acetato de etilo y hexano para dar un sélido blanquecino (P-0165, 18.7 mg, 17%). MS (ESI)
[M+H™]" = 350.3.

[0143] (4-fluoro-bencil)-[1-metil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-amina P-0169
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se preparé usando el protocolo del Esquema 162, sustituyendo yodoetano con yodometano en la
Etapa 2. MS (ESI) [M+H'T" = 336.3.

[0144] [5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-1-metil-1H-pirazol-3-il]-(4-fluoro-bencil)-amina P-
0170

N~N

N\
Cl

7\
Iz /V
Iz

-

N

se preparé usando el protocolo del Esquema 162, sustituyendo yodoetano con yodometano en la
etapa 2 y 1H-pirrolo[2,3-b]piridina 1 con 5-cloro-1H-pirrolo[2,3-b]piridina en la etapa 6. MS (ESI)
[M+H']" = 370.3

[0145]  (4-fluoro-bencil)-{1-metil-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2,3-b]piridin-3-ilmetil}- 1H-

\
\N N\[:]
= H F
_ ]
N

se prepard usando el protocolo del Esquema 162, sustituyendo yodoetano con yodometano en la

pirazol-3-il}-amina P-0180

Iz .

etapa 2 y 1H-Pirrolo{2,3-blpiridina 1 con 5-(1-Metil-1H-pirazol-4-il)-1H-pirrolo[2,3-b]piridina
(preparada como se describe en el Ejemplo 18, Esquema 172) en la etapa 6. MS (ESI) [|V|+H+]; =
416.2.

[0146] 3-[5-(4-fluoro-bencilamino)-2-metil-2H-pirazol-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo

P-0191
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se preparé usando el protocolo del Esquema 162, sustituyendo 1H-Pirrolo[2,3-b]piridina 1 con 1H-

Pirrolo[2,3-b]piridina-5-carbonitrilo en la Etapa 6. MS (ESI) [M+H']" = 361.5.

Ejemplo 9: Sintesis de [4-cloro-1-etil-5-(1H-pirrolo{2,3-b]piridin-3-ilmetil)}-1H-pirazol-3-il]-[1-(4-

fluoro-fenil)-met-(E)-ilideno]-amina P-0166

[0147]  [4-cloro-1-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-{ 1-(4-fluoro-fenil)-met-(E)-

ilideno]-amina P-0166 se sintetizé en 1 etapa como se muestra en el Esquema 163.

Esquema 163
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Etapa 1 - Preparacion de [4-cloro-1-etil-5-(1H-pirrolo[2,3-bjpiridin-3-ilmetil)-1H-pirazol-3-il]-[1-(4-
fluoro-fenil)-met-(E)-ilideno]-amina (P-0166):

[0148] A [1-etil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-(4-fluoro-bencil)-amina (P-0165,
10.1 mg, 0.0289 mmol, preparada como se describe en el Ejemplo 8, Esquema 162) en acetonitrilo
(8.0 ml) se agregc’n N-cloro-succinimida (4.18 mg, 0.0318 mmol). La reaccién se agité a temperatura
ambiente durante 2 horas. La reaccidn se concentro y purificéd por cromatografia de columna en gel
de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar un sdélido blanco (P-
0166, 1.1 mg). MS (ESI) [M+H"]" = 382.1.

Ejemplo 10: Sintesis de 5-cloro-ter-butiléster del acido 3-Clorometil-pirrolo[2,3-b]piridina-1-
carboxilico

[0149] 5-cloro-ter-butiléster del acido 3-Clorometil-pirrolof2,3-b]piridina-1-carboxilico se sintetizé en
3 etapas como se muestra en el Esquema 164.

Esquema 164
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Etapa 1 — Preparacion de (5-cloro-1H-pirrolof2,3-bjpiridin-3-ilmetil)-dimetil-amina (533):
[0150] A 5-Cloro-, Etaloarolo[2 3-b]piridina (532, 8.00 g, 0.0524 mol) en alcohol isopropilico (250.0
ml) se agregaron clorhidrato de dimetilamina (4.79 g, 0.0587 mol) y formaldehido (1.77 g, 0.0589
mol). La reaccién se agité a temperatura ambiente durante la noche, seguido por reflujo durante 4
horas. La reaccion se concentrd, se vertic en agua, y se extrajo con acetato de etilo. La capa
organica se sect sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentr6 para dar el
compuesto sin purificar (533, 10.0 g, 91%), que se uso6 directamente en la siguiente etapa.
Etapa 2 y 3 — Preparacion de 5-cloro-ter-butiléster del &cido 3-Clorometil-pirrolo[2,3-b]piridina-1-
carboxilico (535):
[0151] 5-Cloro-ter-butiléster del &cido 3-Clorometil-pirrolo[2,3-b]piridina-1-carboxilico 535 se
preparo siguiendo el protocolo del Esquema 158 (Ejemplo 4) etapas 1 y 2, sustituyendo dimetil-
(1H-pirrolo[2,3-b]piridin-3-iimetil)-amina 2 con (5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-dimetil-
amina 533 en la etapa 1.
Ejemplo 11: Sintesis de (4-cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-6-fluoro-
piridin-2-il}-amina P-0132
[0152] (4-Cloro-bencil)-[5-(5-cloro-1H-pirrolof2, 3-b]piridin-3-ilmetil)-6-fluoro-piridin-2-ill-amina “P-
0132 se sintetiz6 en 3 etapas como se muestra en el Esquema 165.

Esquema 165
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Etapa 1 —Préparacién de (4-cloro-bencil)-(6-fluoro-piridin-2-il)-amina (536):

[0153] A 2,6-difluoropiridina (58, 9.85 g, 0.0856 mol) en N-metilpirrolidinona (50.0 ml) se agregaron
p-clorobencilamina (61, 10.5 ml, 8.63 mmol) y N,N-diisopropiletitamina (30.0 ml, 0.172 mol). La
reaccion se agitd a 90 °C durante la noche. La reaccion se vertié en agua y se extrajo con acetato
de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentro
y purificd por cromatografia de columna en ge! de silice eluyendo con 25% de acetato de etilo en
hexano, luego se lavd con acetato de etilo/hexano para dar un sélido blanco (536, 10 g, 50%).
Etapa 2 — Preparacién de (5-bromo-6-fluoro-piridin-2-il)-(4-cloro-bencil)-amina (537):

[0154] A (4-cloro-bencil)-(B8-fluoro-piridin-2-il)-amina (636, 1.03 g, 4.35 mmol) en acetonitrilo (30.0
ml), bajo una atmosfera de nitrégeno, N-bromosuccinimida (0.820 g, 4.61 mol) se agregd
lentamente. Después de 2 horas, la reaccidon se vertid en una solucion de tiosulfato de sodio y se
extrajo con acetato de etilo. La capa organica se secd sobre sulfato de sodio, se concentrd y
cristalizé con acetato de etilo y hexano para dar un sélido blanco (5637, 1.10 g, 80.1%).

Etapa 3 - Preparacion de (4-cloro-bencil)-[5-(5-cloro-1H-pirrolof2,3-b]piridin-3-ilmetil)-6-fluoro-
piridin-2-il]-amina (P-0132):

[01585] A (5-bromo-6-fluoro-piridin-2-il)-(4-cloro-bencil)-amina (637, 2.76 g, 8.75 mol) en
tetrahidrofurano (90.0 mt), bajo una atmoésfera de nitrégeno a -78} °C, n-butilitio (2.50 M en hexano,
3.64 ml) se agrego6 lentamente. Después de 60 minutos, 1,2-bis-(doro-dimetil-silaniI)—etano (0.842

g, 4.38 mol) en tetrahidrofurano (8.0 ml) se agregd a la reaccidén. La mezcla de reaccion se dejd
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agitar a temperatura ambiente durante 2 horas. La reaccion se enfrio a -78 °C, seguido por adicion
de ter-butilitio (1.70 M en hexano, 10.50 ml). La reaccion se agitd durante 30 minutos, seguido por
adicion de 0.65 M de CuCN.2LIiCl en tetrahidrofurano (14.0 ml). La reacciéon se agité a -35 °C
durante 10 minutos, seguido por adicion de 5-cloro-ter-butiléster del acido 3-CIorometiI-pirroio[2,3-
b]piridina-1-carboxilico (635, 1.70 g, 5.64 mol, preparado como se describe en el Ejemplo 10,
Esquema 164) en tetirzﬁtl;;i)grofurano (10.0 mi). La reaccién se dejé entibiar a temperatura ambiente
durante 1 hora y 2 N HCI (30 ml) se agregd a la mezcla de reaccion, luego se agitdé durante 30
minutbs. La reaccion se vertid en amoniaco acuoso y se extrajo con acetato de etilo. La capa
organica se seco sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentro y purificé.{:‘on
cromatografia de columna en gel de silice eluyendo con 30% de acetato de etilo en hexano para
dar el compuesto deseado (P-0132, 0.75 g, 33.1%). MS (ESI) [M+H"]" = 401.1. |
Ejemplo 12: Sintesis de 5-cloro-3-(2,6-difluoro-piridin-3-ilmetil)-1H-pirrolo[2,3-b]piridina P-
0155

[0156] 5-Cloro-3-(2,6-difluoro-piridin-3-iimetil)-1H-pirrolo[2,3-b]piridina P-0155 se sintetizd en 1
etapa como se muestra en el Esquema 166.

Esquema 166
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Etapa 1 — Preparacion de 5-cloro-3-(2,6-difluoro-piridin-3-ilmetil)-1 H-pirro/o[2,3—b]piridina (P-0155):

[0157] A 2,6-Difluoropiridina (568, 3.40 g, 0.0295 mol) en tetrahidrofurano (200.0 ml), bajo una
atmosfera de nitrégeno a -78 °C, 2.50 M de n-butilitio en hexano (12.0 ml) se agrego lentamente.
Después de 60 minutos, CuCN.2LiCI (0.75 M en tetréhidrofurano, 40.0 ml) se agrego a la mezcla
de reaccion. Después de 5 minutos, 5-cloro-ter-butiléster del acido 3-Clorometil-pirrolo[2,3-
blpiridina-1-carboxilico (5635, 4.20 g, 0.0139 mol, preparado como se describe en el Ejemplo 10,
Esquema 164) en tetrahidrofurano (20 ml) se agregé a la reaccion. La reaccion se agitd a -78 °C

durante la noche, luego se vertié en agua y amoniaco (10 ml), y se extrajo con acetato de etilo. La
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capa organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se concentrd y purificd
por cromatografia de columna en gel de silice eluyendo con 15% de acetato de etilo en hexano
para dar un sélido blanco (P-0155, 300 mg, 7.7%). MS (ESI) [M-H'] = 278.1.

Ejemplo 13: Sintesis de 3-(2,6-difluoro-piridin-3-ilmetil)-1H-pirrolo[2,3-b]piridina P-0154
[0158] 3-(2,6-difluoro-piridin-3-iimetil)-1H-pirrolo[2, 3-b]piridina P-0154 se sintetizd en 1 etapa como
se muestra en el Esquema 167.

Esquema 167
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. Etapa 1 - Preparacion de 3-(2,6-difluoro-piridin-3-ilmetil)-1H-pirrolo[2, 3-bjpiridina (P-0154):

[0159] A ter-butilester del acido 3-(2,6-difluoro-piridin-3-ilmetil)-pirrolo[2,3-b]piridina-1-carboxilico
{636, 0.35 g, 1.0 mmol, preparado como se describe en el Ejemplo 10, Esquema 164,
reemplazando 5-cioro-1H-pirrolo[2,3-b]piridina §32 con 1H-pirrolo[2,3-b]piridina en la etapa 1) en N-
metilpirrolidinona (3.00 ml) se agregaron p-clorobencilamina (0.20 ml, 1.6 mmol) y N,N-
diisopropiletilamina (0.30 ml, 0.0017 mol). La reaccién se agité a 50 °C durante 72 horas. La
reaccion se vertio en agua y se extrajo con acetato de etilo. La capa organica se seco sobre sulfato
de sodio anhidro y se filtro. El filtrado se concentrd y el intermediario sin purificar se disolvio en
diclorometano (15.0 ml) y acido trifluoroacético (0.5 ml). La reaccion se agitd a temperatura
ambiente durante 2 horas, luego se concentrd, se vertié en carbonato de potasio acuoso, y se -
extrajo con acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtrd. El
filtrado se concentrd y purificé por cromatografia de columna en gel de silice eluyendo con 35% de
acetato de etilo en hexano para dar un sélido blanco (P-0154, 0.18 g, 72%). MS (ESI) [M+H']" =
246.2.

Ejemplo 14: Sintesis de 5-((1H-pirrolo[2,3-b]piridin-3-il)metil)-N-(4-clorobencil)-6-cloropiridin-

2-amina P-0161
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[o160] 5-((1 H-pirrolo[2,3-b]piridin-3-ilymetil)-N-(4-clorobencil)-6-cloropiridin-2-amina P-0161 se
sintetizo en 6 etapas como se muestra en el Esquema 168.

Esquema 168

o)
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Cl
Etapa 1 - Preparacién de (4-cloro-bencil)-(6-cloro-piridin-2-il)-amina (538):
[0161] A 6-cloro-piridin-2-ilamina (537, 5.60 g, 0.0436 mol) en acetonitrilo (300 mi) se agregaron 4-
clorobenzaldehido (40, 6.7 g, 0.048 mol), acido trifluoroacético (13 mi, 0.17 mol) y trietilsilano (21
ml. 0.13 mol). La reaccién se calento a reflujo durante 4 horas, luego se concentro, se vertié en
agua, se extrajo con acetato de etilo, y se lavo con bicarbonato de sodio y salmuera. La capa
organica se seco sobre sulfato de sodio anhidro, se filtré y concentré. El filtrado se purificd con
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar un solido blanco (538, 6.5 g, 59%). MS (ESI) [M+H*]" = 255.1.
Etapa 2 — Preparacion de (5-bromo-6-cloro-piridin-2-il)-(4-cloro-bencil)-amina (539):
[0162] A (4-cloro-bencil)-(6-cloro-piridin-2-il)-amina (538, 4.00 g, 0.0158 mol) en acetonitrilo (66.7
ml, 1.28 mol) bajo una atmosfera de nitrégeno, N-bromosuccinimida (2.81 g, 0.0158 mol) en
acetonitrilo (20 ml) se agrego lentamente. La reaccion se agité a temperatura ambiente durante la
noche, luego se vertio en agua y se extrajo con acetato de etilo. La capa organica se seco sobre
sulfato de sodio, se concentro y cristalizod con acetato de etilo en hexano para dar un solido blanco
(539, 2.60 g, 95.3%). |

Etapa 3 — Preparacion de 2-cloro-6-(4-cloro-bencilamino)-piridina-3-carbaldehido (540):
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[0163] A (5-bromo-6-cloro-piridin-2-il)-(4-cloro-bencil)-amina (539, 2.60 g, 7.83 mmol) en
tetrahidrofurano (60.0 ml) bajo una atmésfera de nitrégeno a -78 °C, cloruro de isopropiimagnesio
(2.00 M en tetrahidrofurano, 4.20 ml) se agregé durante 10 minutos. La reaccion se agité a -78 °C
durante 20 minutos, luego se dejé entibiar a temperatura ambiente durante 10 minutos. La reaccion
se enfrio a -78 °C. ter-Butilitio (1.70 M en hexano, 10.2 ml) se agrego a la reaccion durante 10
minutos. Después de 40 minutos, N,N-dimetilformamida (1.80 mi, 0.0232 mol) se agregd a la
reaccion. La reaccion se agité a -78 °C durante 40 minutos, luego se dejé entibiar a temperatura
ambiente durante otros 30 minutos. La mezcla de reaccion se vertid en agua y se extrajo con
acetato de etilo. La capa organica se lavo con salmuera, se seco sobre sulfato de sodio, se
concentré y purificd por cromatografia de columna en gel de silice eluyendo con 35% a 100% de
acetato de etilo en hexano para dar un sélido amarillo claro (540, 1.0 g, 45.4%). MS (ESH) [M-H'] =
279.0.

Etapa 4 - Preparacion de ter-butiléster del acido (4-cloro-bencil)-(6-cloro-5-formil-piridin-2-if)-
carbamico (541):

[0164] A 2-cloro-6-(4-cloro-bencilamino)-piridina-3-carbaldehido (540, 0.40 g, 1.42 mmol) en
diclorometano (10.0 ml) se agregaron 4-dimetilaminopiridina (10.0 mg, 0.082 mmol), di-ter-
butildicarbonato (0.693 g, 3.17 mmol) y trietilamina (0.50 ml, 0.0036 mol). La reaccién se agité a
temperatura ambiente durante la noche, luego se concentrd y purifico por cromatografia de
columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
compuesto deseado (541, 0.45 g, 83.0%).

Etapa 5 — Preparacion de ter-butiléster del acido (4-cloro-bencil)-6-cloro-5-fhidroxi-(1H-pirrolo[2, 3-
bjpiridin-3-il)-metil]-piridin-2-il-carbamico (542):

[0165] A 1H-Pirrolo[2,3-b]piridina (1, 465 mg, 3.93 mmol) en metanol (50 ml) se agregaron
hidroxido de sodio (0.630 g, 0.0157 mol) y ter-butiléster del acido (4-cloro-bencil)-(6-cloro-5-formil-
piridin-2-il)-carbamico (541, 1.5 g, 0.0039 mol). La reacciéon se agitd a temperatura ambiente
durante la noche, luego se vertid en agua y se extrajo con acetato de etilo. La capa organica se
lavé con salmuera, se secd sobre sulfato de sodio, se concentré y purificé con cromatografia de

columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
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compuesto deseado (542, 1.0g, 51%). MS (ESI) [M+H'" = 499.1.

Etapa 6 - Pfeparacién de 5-((1H-pirrolo[2,3-b]piridin-3-il}metil)-N-(4-clorobencil}-6-cloropiridin-2-
amina (P-0161):

[0166] A ter-butiléster del &cido (4—cioro—bencil)-6-cloro-5-[hidroxi-(1H-pirrolo[2,3-b]piridin-3-il)-
metil]-piridin-2-il-carbamico (542, 1.00 g, 2.00 mmol) en acetonitrilo (130.0 ml) se agregaron
trietilsilano (11.5 ml, 0.0720 mol) y acido trifluoroacético (5.5 mi, 0.071 mol). La reaccién se calentd
a reflujo durante 2 horas, luego se concentrd, se vertid en carbonato de potasio acuoso, y se
extrajo con acetato de etilo. La capa organica se sec6 sobre sulfato de sodio anhidro y se filtrd. El
filtrado se concentré y lavo con acetato de etilo y hexano para dar un sélido amarillo claro (P-0161,
480 mg, 62%). MS (ESI) [M+H*]" = 383.1, 385.1.

[0167] [6-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetif)-

amina P-0174

H .
/ N N\/C?/CF:;
/N —

= Cl

| A\
N
N H

NS
se preparé siguiendo el protocolo del Esquema 168, sustituyendo 4-cloro-benzaldehido 40 con 6-
trifluorometil-piridina-3-carbaldehido en la etapa 1. MS (ESI) [M+H"]" = 418.2.
[0168] [6-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-

iimetil)-amina P-0176
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A
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se prepard siguiendo el protocolo del Esquema 168, sustituyendo 4-cloro-benzaldehido 40 con 6-

trifluorometil-piridina-3-carbaldehido en la etapa 1 y 1H-Pirrolo[2,3-b]piridina 1 con 5-cloro-1H-

pirrolo[2,3-b]piridina en la etapa 5. MS (ESI) [M+H']" = 452.0.

[0169] {6-Cloro-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2, 3-b]piridin-3-ilmetil]-piridin-2-il}-(6-

trifluorometit-piridin-3-ilmetil)-amina P-0179
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se prepar6 siguiendo el protocolo del Esquema 168, sustituyendo 4-cloro-benzaldehido 40 con 6-

trifluorometil-piridina-3-carbaldehido en la etapa 1 y 1H-Pirrolo[2,3-b]piridina 1 con 5-(1-Metil-1H-

pirazol-4-il)-1H-pirrolo[2,3-b]piridina (preparada como se describe en el Ejemplo 18, Esquema 172)
en la etapa 5. MS (ES!) [M+H']" = 498.0.

Ejemplo 15: Sintesis de (3-cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-
amina P-0129

[0170] (3-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ill-amina P-0129 se sintetizo en

1 etapa como se muestra en el Esquema 169.

=_N
NH,
Y V@Z
Cl

N
NS -f
Cl N ” P-0129

Esquema 169

543

Etapa 1 — Preparacién de (3-cloro-bencil)-[5-( 1H-pirro/o[2,3-b]pirid/'n-3-i/metil)-piridin-2-il]—amina (P-
0129):

[0171] 3-(6-bromo-piridin-3-iimetil)-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (6a, 10 mg, 0.023
mmol) se combind con 3-clorobencilamina (543, 13 mg, 0.093 mmol) en dioxano (0.3 ml).
Tris(dibencilidenoacetona)-dipaladio(0) (3 mg), 4,5-bis(difenilfosfino)-9,9-dimetilxanteno (Xantp'hos,
3 mg) y ter-butdxido de sodio (15 mg) se agregaron. La mezcla se calenté a 100 °C durante la
noche. Acido acétic;o (0.1 ml) se agrego vy los solventes se removieron bajo presion reducidaf El
residuo restante se disolvio en DMSO y se purifico por HPLC de fase inversa en una columna
YMC-Pack ODS-A C-18 (50mm x 10mm ID), eluyendo con agua con 0.1 % de acido trifluoroacético
y 5-40% de acetonitrilo con 0.1% de acido trifluoroacético durante 13 minutos a un flujo volumetrico

de 6 mi/minuto para proporcionar el compuesto deseado P-0129. MS (ESI) [M+H']" = 349.1.
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[0172] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 169,

reemplazando 3-clorobencilamina 543 con una amina apropiada. Los siguientes compuestos se

produjeron siguiendo este procedimiento:

(4-Morfolin-4-ilmetil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0093),

Piridin-3-ilmetil-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-amina (P-0094),

(5-Metil-isoxazol-3-iimetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0095),

(2-Pirrolidin-1-il-etil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0096),

[1-(4-Metanosuifonil-fenil)-etil]-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0097),

(2-Metoxi-etil)-[5-(1H-pirrolof2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0098),

(2-Morfolin-4-il-etil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-ill-amina (P-0099),

((R)-1-Fenil-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-amina (P-0125},

(3-Morfolin-4-il-bencil)-[5-( 1H-pirrolof2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0126),

[1-(2-fluoro-fenil)-etil]-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0127),

[2-(3-fluoro-fenil)-etil]-[5-(1H-pirrolo{2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0128),

(1-Metil-1H-imidazol-4-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}]-amina (P-0130), y

(1,5-Dimetil-1H-pirazol-3-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0131).

[0173] La siguiente tabla indica la amina (Columna 2) usada en el Esquema 169 para proporcionar

los compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y columna 4 la

masa observada.

MS(ESI)
Numero de
Amina Compuesto [M+H'T
compuesto
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MS(ESI)
Numero de
Amina Compuesto [M+HT
compuesto
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Ejemplo 16: Sintesis de 3-cloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida
P-0111

[0174] 3-Cloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida P-0111 se sintetizd en
1 etapa como se muestra en el Esquema 170.

Esquema 170

_— H
B Cl L
N N 4
Z H,N Etapa 1 = Cl
| \ + - ~ l
x N 6a N P-0111

Etapa 1 — Preparacion de 3-cloro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-

42
g)/
O
[4,]
=Y
F-Y
IZ/

0111):

[0175] 3-(6-Bromo-piridin-3-ilmetil)-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (6a, 10 mg, 0.023
mmol) se combind con 3-cloro-benzamida (544, 15 mg, 0.096 mmol) en dioxano (0.4 ml).
Tris(dibencilidenoacetona)-dipaladio(0) (3 mg), 4,5-bis(difenilfosfino)-9,9-dimetilxanteno (Xantphos,

3 mg), y ter-butdxido de sodio (15 mg) se agregaron. Carbonato de cesio (20 mg) se agrego y la
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mezcla se calenté a 100 °C durante la noche. Acido acético (0.1 ml) se agregd y los solventes se
removieron bajo presion reducida. El residuo restante se disolvio en DMSO (0.2 ml) y se purificd
por HPLC de fase inversa en una columna YMC-Pack ODS-A C-18 (50mm x 10mm ID), eluyendo
con agua con 0.1 % de acido ftrifluoroacético y 5-40% de acetonitrilo con 0.1% de acido
trifluoroacético durante 13 minutos a un flujo volumétrico de 6 mi/minuto para proporcionar el
compuesto deseado P-0111. MS (ESI) [M+H"]* = 363.1.
[0176] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 170,
reemplazando 3-cloro-benzamida 544 con una amida apropiada. Los siguientes compuestos se
produjeron siguiendo este procedimiento:
3,4-Dicloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-0100),
2-Cloro-4-fluoro-N-{5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0101),
[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida  del acido  2,5-Dimetil-2H-pirazol-3-
carboxilico (P-0102),
[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida de! acido tiofeno-2-carboxilico (P-0103),
2-Metoxi-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il)-isonicotinamida (P-0104),
N-[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-isonicotinamida (P-6105),
[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amida del acido pirazina-2-carboxilico (P-0106),
[5-(1H-pirrolo[2,3-b}piridin-3-ilmetil)-piridin-2-il]-amida del acido piridina-2-carboxilico (P-0107),
6-Metil-N-{5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-nicotinamida (P-0108),
4-fluoro-3-metil-N-[5-(1H-pirrolo]2,3-b]piridin-3-iimetil)-piridin-2-ill-benzamida (P-0109),
5-Metil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amida del &cido pirazina-2-carboxilico
(P-0110),
4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-3-trifluorometil-benzamida (P-0112),
N-[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-i{]-3-trifluorometoxi-benzamida (P-0113),
N-[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-3-trifluorometil-benzamida (P-0114),
3-Cloro-4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0115),
3,4-Difluoro-N-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-0116),

2-Cloro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il|-benzamida (P-0117),
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5-fluoro-2-metil-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-benzamida (P-0118),
2-fluoro-N-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-benzamida (P-0119),
3-Metoxi-N—[5-(1 H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-benzamida (P-0120),
3-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida (P-0121),
3-Metil-N-[5-(1 H-pirrolo[2,3—b]piridin—3—ilmetil)-piridin-2-i|]-benzamida (P-0122), y

2-Cloro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-isonicotinamida (P-0123).

[0177] La siguiente tabla indica la amida (Columna 2) usada en el Esquema 170 para proporcionar

los compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y ta Columna 4

la masa observada.

MS(ESI)
Numero de
Amida Compuesto [M+H']
compuesto
observada

0 =K Y@[C'
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@]

' H
SN
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S

|
P-0104 0 o o 360.3
/
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MS(ESI)
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MS(ESI)

Numero de
Amida Compuesto [M+H'T
compuesto
observada
0 —_H
-
~ NHz N
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CF3 NN
0 . H
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F P
Cl NTN
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MS(ESI)
Nimero de
Amida Compuesto [M+H'T
compuesto
observada
0
P-0122 \©/U\NH2 343.1
H X
0 ~ N/ N
cl NN =
P-0123 AN, B 0 Cl 364.3
Ny P
N
N

Ejemplo 17: Sintesis de 4-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-
b]piridin-3-ilmetil)-pirazol-1-carboxilico P-0135

[0178] 4-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico P-0135 se sintetizc') en 1 etapa como se muestra en el Esquema 171.

Esquema 171

A\
NN P-0135

Etapa 1 — Preparacion de 4-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-bjpiridin-3-
ilmetil)-pirazol-1-carboxilico (P-0135):

[0179] ter-butiléster del acido 3-(3,5-Dimetil-1H-pirazol-4-ilmetil)-pirrolo[2,3-b]piridina-1-carboxilico
(514, 10 mg, 0.03 mmol) se disolvid en diclorometano (0.5 mi). 1,8-Diazabiciclo[5.4.0Junde-7-eno (6
mg, 0.04 mmol) se agreg6. 1-Isocianatometil-4-metoxi-benceno (545, 6.5 mg, 0.04 mmol) se
agregd. La reaccion se dejo proceder a temperatura ambiente durante 30 minutos. Acido acético
(0.2 ml) se agrego a la reaccién. Los solventes se removieron bajo presion reducida. El residuo se

disolvié en sulfoxido de dimetilo (0.2 ml) y se purificé por HPLC de fase inversa en una columna
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Phenomenex (50mm x 10mm ID), eluyendo con agua con 0.1 % de &cido trifluoroacético y 20-
100% de acetonitrilo con 0.1% de acido trifluoroacetico durante 16 minutos a un flujo volumeétrico
de 6 ml/minuto para proporcionar el compuesto deseado P-0135. MS (ESI) [M+H"]" = 390.3.
[0180] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 171,
reemplazando 1-isocianatometil-4-metoxi-benceno 545 con un isocianato o bromuro apropiado. Los
siguientes compuestos se produjeron siguiendo este procedimiento:
3-(1-Bencil-3,5-dimetil-1H-pirazol-4-ilmetil)- 1H-pirrolo[ 2, 3-b]piridina (P-0133),
2-[3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-il]-1-fenil-etanona (P-0134),
2‘-c|oro-benci|amida del - acido 3 ,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico (P-0136),
2-fluoro-bencilamida  del acido  3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico (P-0137), | |
3-[3,5-Dimetil-1-(5-trifluorometil-furan-2-ilmetil)-1H-pirazol-4-ilmetil]- 1H-pirrolo[2,3-b]piridina (P-
0138),
3-[3,5-Dimetil-1-(5-metil-isoxazol-3-ilmetil)-1H-pirazol-4-ilmetil]- 1H-pirrolo[2, 3-b]piridina (P-
0139),
4-cloro-bencilamida del &cido  3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico (P-0140),
[2-(4-etoxi-fenil)-etil]-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-
carboxilico (P-0141),
3-metoxi-bencilamida del acido  3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-
carboxilico (P-0142),
3-{3,5-Dimetil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetil]-1H-pirazol-4-ilmetil}-1H-
pirrolo[2,3-b]piridina (P-0143),
3-[3,5-Dimetil-1-(4-metil-2-fenil-tiazol-5-ilmetil)- 1H-pirazol-4-iimetil]-1H-pirrolo[2, 3-b]piridina  (P-
0144),
2(-metoxi-bencilamida del acido  3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-

carboxilico (P-0145),
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[2-(2,4-dicloro-fenil)-etil]-amida del acido 3,5-Dimeti|—4—(1H—pirrolo[2,3—b]piridin-3-i|metil)—pirazol-

1-carboxilico (P-0146),

[2-(4-fluoro-fenil)-etil]-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-

carboxilico (P-0147),

[2-(2-fluoro-fenil)-etil]-amida del &cido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-

carboxilico (P-0148),

((S)-1-fenil-etil)-amida  del

carboxilico (P-0149),
3-fluoro-bencilamida  del
carboxilico (P-0150),
4-fluoro-bencilamida  del
carboxilico (P-0151),
4-metil-bencilamida  del
carboxilico (P-0152), y
2-metil-bencilamida  del

carboxilico (P-0153).

acido

acido

acido

acido

acido

3,5-Dimetil-4-(1 H-pirrolo[2,3—b]piridin-3-i|metil)-pirazol-_1 -

3,5-Dimetil-4-(1H-pirrolo[2, 3-b]piridin-3-iimetii)-pirazol-1-

3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-

3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-

3,5-Dimetil-4-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirazol-1-

[0181] La siguiente tabla indica el isocianato 0 bromuro (Columna 2) usado en el Esquema 171

para proporcionar los compuestos (Columna 3). La Columna 1 proporciona el numero de

compuesto y la Columna 4 la masa observada.

MS(ES)
Ntmero de
Isocianato o bromuro Compuesto [M+HT
compuesto
observada
Br =N
CN :]
P-0133 EJ & N 317.1
Br =N O
\N
P-0134 o A 345 1
. NN
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MS(ESI)

Numero de
Isocianato o bromuro Compuesto [M+HT"
compuesto
observada
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Cl N" N
0=C=N \\r,\'q '
P-0141 b o 1@t 404.3
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O N H
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. s SPiat
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MS(ESI)

P-0151

Namero de
Isocianato o bromuro Compuesto [M+H™T
compuesto A ]
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Br =N N\ < >
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e &
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MS(ESI)
Numero de
Isocianato o bromuro Compuesto IM+H'T
compuesto
observada
0=C=N <N
\-N._O
P-0152 374.3
a8 H\l\‘l//
NN
0=C=N =N
\-N_0
P-0153 3743
g}/ I H\N(“Q
NTH

Ejemplo 18: Sintesis de 5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2,3-b]piridina 547.
[0182] 5-(1-Metil-1H-pirazol-4-il)-1H-pirrolo[2,3-b]piridina 547 se sintetizd en 1 etapa a partir de 5-
bromo-1H-pirrolo[2,3-b]piridina 44 como se muestra en el Esquema 172.

Esquema 172

O.__0 N \
Br N
= N\
o | N + & Etapa 1 = | N
N e ~
NNOH NN NN
44 546 547

Etapa 1 — Preparacion de 5-(1-Metil-1H-pirazol-4-il)-1H-pirrolo[2,3-bjpiridina (547):

[0183] A 5-bromo-7-azaindol (44, 1.04 g, 5.28 mmol) en 1.00 M de carbonato de potasio en agua
(15.8 ml) y tetrahidrofurano (50.0 ml) se agregaron 1-metil-4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-
2-il)-1H-pirazol (546, 1.65 g, 7.92 mmol), Tetrakis(trifenilfosfina)paladio(0) (0.305 mg, 0.26 mmol) y
yoduro de tetra-n-butilamonio (0.20 g, 0.53 mmol). La mezcla de reaccion se agité a 70 °C durante
" la noche. La mezcla de reaccién se vertid en agua y la capa organica se lavd con salmuera, se
seco sobre sulfato de sodio, y se concentrd. El residuo se purificd con cromatografia de columna
en gel de silice eluyendo con 25% de acetato de etilo en hexano para proporcionar un sélido

amarillo claro (547, 670 mg, 64.0%). MS(ESH[M+H']" = 199.4.
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Ejemplo 19: Sintesis de [2-(4-fluoro-bencilamino)-tiazol-5-il]-(1 H-pirrolo[2,3-b]piridin-3;il)-
metanona P-0177.

[0184] [2-(4-fluoro-bencilamino)-tiazol-5-il]-(1H-pirrolo[2,3-b]piridin-3-il)-metanona  P-0177 se
sintetizo en 2 etapas como se muestra en el Esquema 173.

Esquema 173

N N
S
HO ﬁ\/ o s~\( o s‘\(
NN N N
| NN\ ¢l Etapa 1 N Etapa 2 | e
- Fo— | F ' F
N N 548 N/ 549 N/

A\
\ N P-0177
TIPS H

Iz

Etapa 1 — Preparacion de ter-butiléster del acido (4-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridina-3-
carbonil)-tiazol-2-il]-carbamico (549):

[0185] Una mezcla de ter-butiléster del acido {4-cloro-5-[hidroxi-(1-triisopropilsilanil-1H-pirrolo[2,3-
b]piridin-3-il)-metil]-tiazol-2-il}-piridin-4-iimetil-carbamico (548, 0.397 g, 0.57 mmol, preparado de
acuerdo con el protocolo del Esquema 159, Ejemplo 5, reemplazando 4-(aminometil)piridina 516
con 4-fluoro-bencilamina en la etapa 1, aislada después de la etapa 3), trietilsilano (1.0 ml, 6.3
mmol), y acido trifluoroacético (0.5 ml, 6 mmol) en acetonitrilo (10 ml) se agitd a 40 °C durante 2
horas. La mezcla de reaccion se vertié en agua helada, se extrajd con acetato de etilo, se lavd con
bicarbonato de sodio y salmuera, y se seco sobre sulfato de sodio. Después de la remocién del
solvente, el residuo se purificd por cromatografia de columna en gel de silice eluyendo con metanol
en diclorometanoc para proporcionar el compuesto deseado como un solido amarillo (549, 0.11 g,
9%). MS (ESI) [M-H']" = 451.10.

Etapa 2 - Preparacion de [2-(4-fluoro-bencilamino)-tiazol-5-il]-(1H-pirrolo[2,3-b]piridin-3-il)-
metanona (P-0177):

[0186] A una solucién de ter-butiléster del acido (4-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridina-3-
carbonil)-tiazol-2-il]-carbamico (549, 0.11g, 0.2 mmol) en diclorometano (2 ml) se agrego cloruro de
hidrogeno (4 M en 1,4-dioxano, 2 ml). La mezcla de reaccion se agité a temperatura ambiente
durante la noche. La mezcla de reaccion se vertid en solucidon fria de bicarbonato de sodio, se

extrajo con acetato de etilo, se lavd con salmuera y se secd sobre sulfato de magnesio. Después
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de la remocion de los solventes, el residuo se lavd con acetato de etilo para proporcionar el
compuesto deseado como un sélido amarillo (P-0177, 9 mg, 10%). MS (ESI) [M+H']" = 353.12.
Ejemplo 20: Sintesis de {2-[(4-cloro-bencil)-metil-amino]-tiazol-5-il}-(1H-pirrolo[2,3-b]piridin-
3-il)-metanona P-0178.

[0187] {2-[(4-Cloro-bencil)-metil-amino]-tiazo!-5-il}-(1H-pirrolo[2, 3-b]piridin-3-il)-metanona P-0178 se
sintetizo en 3 etapas como se muestra en el Esquema 174.

Esquema 174

\ l
0] N/H N
H S Cl Etapa 1 S/\< + ,L/Y\g
\ >/ + p OWN N/ N
N > \
Cl TIPS
93 C| 550 H Cl s51 CI 96
\
\N N
| ho. S
XN
Etapa 2 | X\ Etapa 3
TIPS

Etapa 1 — Preparacion de 4-cloro-2-[(4-cloro-bencil)-metil-amino]-tiazol-5-carbaldehido (551):
[0188] A una solucion de (4-cloro-bencil)-metil-amina (650, 2 g, 0.01 mol) y N,N-diisopropiletilamina
{4 ml, 0.03 mol) en tetrahidrofurano (50 ml) se agregé 2,4-dicloro-tiazol-5-carbaldehido (93, 3 g,
0.01 mmol) en tetrahidrofurano (20 ml) a temperatura ambiente. La mezcla de reaccién se agit6 a
temperatura ambiente durante la noche. La mezcla de reaccion se vertié en agua helada, se extrajo
con acetato de etilo, se lavd con salmuera, y se seco sobre sulfato de sodio. Después de la
remoéién del solvente, el residuo se recolectd por filtracion y se lavd con hexanos para
proporcionar el compuesto deseado como un sélido amarillo claro (551, 3.6 g, 90%). |
Etapa 2 — Preparacion de {4-cloro-2-[(4-cloro-bencil)-metil-amino]-tiazol-5-il}-(1-triisopropilsilanil-1H-
pirrolo[2,3-bjpiridin-3-il)-metanol (552):

[0189] A una solucion de 3-yodo-1-triisopropilsilanil-1H-pirrolo[2, 3-b]piridina (96, 0.82 g, 2.0 mmol)
en tetrahidrofurano (5 ml) a -20 °C, cloruro de isopropilmagnesio (2 M en tetrahidrofurano, 1.1 mi,

2.2 mmol) se agreg6 por goteo. La mezcla de reaccion se dejo entibiar a 0 °C en 10 minutos. La
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mezcla de reaccién luego se enfrié a -40 °C. A la mezcla de reaccion se agregd una solucion de 4-
cloro-2-[(4-cloro-bencil)-metil-amino]-tiazol-5-carbaldehido (651, 041 g, 1.4 mmol) en
tetrahidrofurano (10 ml). La mezcla de reaccion se dej6 entibiar a -10 °C en 30 minutos. La mezcla
de reaccion se vertio en agua helada, se extrajo con acetato de etilo, se lavo con salmuera, y se
secd sobre sulfato de sodio. Después de la remocién del solvente, el residuo se purificd por
cromatografia de columna en gel de silice eluyendo con acetato de etilo en hexanos para
proporcionar el compuesto deseado como un sélido amarillo (552, 0.5 g, 60%). MS (ESI) [M+H']" =
575.29.

Etapa 3 — Preparacion de {2-[(4-cloro-bencil)-metil-amino]-tiazol-5-il}-(1H-pirrolo[2, 3-bjpiridin-3-il)-
metanona (P-0178):

[0190] Una mezcla de {4-cloro-2-[(4-cloro-bencil)-metiI-amino]—tiazoI—S-iI}:(1-triisopropilsilanil-1H-
pirrolo{2,3-b]piridin-3-il)-metanol (552, 1 g, 2 mmol), trietilsiiano (2 ml, 12 mmol), y &cido
trifluoroacético (1 ml, 13 mmol) en acetonitrilo (10 ml) se agité a 40 °C durante 2 horas. La mezcla
de reaccion se vertié en agua helada, se extrajo con acetato de etilo, se lavo con bicarbonato de
sodio y salmuera, y se secd sobre sulfato de sodio. Después de la remocién del solvente, el
residuo se purifico por cromatografia de columna en ge! de silice eluyendo con metanol en
diclorometano para proporcionar el compuesto deseado como un sélido amarillo (P-0178, 0.17 g,
30%). MS (ESI) [M+H']" = 383.09.

Ejemplo 21: Sintesis de intermediarios aldehido.

[0191] ter-butiléster del acido (3-Cloro-piridin-4-ilmetil)-(5-formil-piridin-2-il)-carbamico 558 se
sintetizd en 4 etapas a partir de metiléster del acido 6-amino-nicotinico 553 como se muestra en el
Esquema 175.

Esquema 175
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Etapa 1 — Sintesis de metiléster del acido 6-[(3-cloro-piridin-4-iimetil)-amino]-nicotinico (555):
[0192] A metiléster del acido 6-amino-nicotinico (553, 2.15 g, 0.014 mol) en acetonitrilo (60.0 ml) se
agregaron 3-cloro-piridina-4-carbaldehido (5654, 2.00 g, 0.014 mol), trietilsifano (11.00 ml, 0.069
mol) y acido trifluoroacético (5.00 ml, 0.065 mol). La reaccién se agité a 80 °C durante la noche. La
reaccion se concentrd, se vertidé en carbonato de potasio acuoso, y se extrajo con acetato de etilo.
La capa organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado se concentré y
purifico por cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de
etilo en hexano para dar el compuesto deseado (555, 1.5 g, 38.2%). MS (ESI) [M+H']" = 278.9.
Etapa 2 - Sintesis de 6-[(3-Cloro-piridin-4-iimetil)-amino]-piridin-3-il-metanol (556):

[0193] A metiléster del acido 6-[(3-cloro-piridin-4-ilmetil}-amino]-nicotinico (655, 1.00 g, 3.60 mmol)
en tetrahidrofurano (120 ml) se agregd una solucion de tetrahidroaluminato de litio (1.00 M en
tetrahidrofurano, 5.00 ml) bajo una atmésfera de nitrogeno a temperatura ambiente. La reaccién se
agité a temperatura ambiente durante la noche, seguido con adicién de suifato de sodio
decahidratado. Después de 1 hora, la mezcla de reaccion se filtré, concentrd y purificod con
cromatografia de columna en gel de silice eluyendo con 2% a 20% de metanol en diclorometano
para dar el compuesto deseado como un sdlido blanco (556, 0.5 g, 56%). MS (ESI) [M+H']" =
250.1.

Etapa 3 — Sintesis de 6-[(3-cloro-piridin-4-ilmetil)-amino]-piridina-3-carbaldehido (§57):

[0194] A 6-{(3-cloro-piridin-4-ilmetil)-amino]-piridin-3-il-metano!l (5656, 0.50 g, 2.00 mmol) en
tetrahidrofurano (20.0 ml) se agregé peryodinano de Dess-Martin (1.02 g, 2.40 mmol). La reaccién

se agito a temperatura ambiente durante 10 minutos, luego se vertié en carbonato de potasio
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acuoso, y se extrajo con acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro
y se filtré. El filtrado se concentré para dar el compuesto sin purificar (657, 0.45 g, 91%) que se usé
en la siguiente etapa sin purificacion posterior.

Etapa 4 - Sintesis de ter-butiléster del é&cido (3-Cloro-piridin-4-ilmetil)-(5-formil-piridin-2-il)-
carbémico (558):

[0195] A B-[(3-cloro-piridin-4-iimetil)-amino]-piridina-3-carbaldehido (557, 0.45 g, 1.80 mmol) en
diclorometano (20.0 ml) se agregaron di-ter-butildicarbonato (0.65 g, 3.00mmol), 4-
dimetilaminopiridina (0.012 g, 0.010 mmol) y trietilamina (0.28 ml, 2.00 mmol). La reaccién se agitd
a temperatura ambiente durante la noche, luego se concentr6 y purifico con cromatografia de
columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
compuesto deseado (558, 250 mg, 40.0%).

[0196] ter-butiléster del acido (2-Difluorometoxi-bencil)-(5-formil-piridin-2-il)-carbamico 559

se prepar6 siguiendo el protocolo del Esquema 175, sustituyendo 3-cloro-piridina-4-carbaldehido
554 con 2-difluorometoxi-benzaldehido en la Etapa 1.
[0197] ter-butiléster del acido [2,6-Difluoro-3-(propano-1-suifonilamino)-bencil]-(5-formil-piridin-2-il)-

carbamico 560

se preparo siguiendo el protocolo del Esquema 175, sustituyendo 3-cloro-piridina-4-carbaldehido
554 con (2,4-difluoro-3-formil-fenil)-amida del acido propano-1-sulfonico en la Etapa 1. MS (ESI)
[M+H']" = 470.3.

[0198] ter-butiléster del acido (6-fluoro-5-formil-piridin-2-il)-(B-trifluorometil-piridin-3-iimetil)-
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carbamico 565 se sintetizéd en 4 etapas a partir de metiléster del acido 2,6-Difluoro-nicotinico 60
como se muestra en el Esquema 176.

Esquema 176
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Etapa 1 — Sintesis de metiléster del acido 2-fluoro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-
nicotinico (562): |

[0199] A metiléster del acido 2,6-Difluoro-nicotinico (60, 1.82 g, 0.0105 mol) en N,N-
dimetilformamida (20.0 ml), bajo una atmésfera de nitrogeno a -40 °C, C-(8-trifluorometil-piridin-3-
il)-metilamina (561, 1.00 g, 5.68 mmol) se agregé. La reacciéon se agité a -40 °C, luego se dejéd
entibiar a temperatura ambiente durante 2 horas. La reaccion se vertio en agua y se extrajo con
acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtrd. El filtrado se
concentrd y purificé por cromatografia de columna en gel de silice eluyendo con 35% a 100% de
acetato de etilo en hexano para dar un solido blanco (562, 1.40 g, 74.9). MS (ESI) [M+H"]" = 330.1.
Etapa 2 — Sintesis de 2-fluoro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridin-3-il-metanol (5632{
[0200] A metiléster del acido 2-f|uoro—6-[(6-trifluorometill-biridin-3-iImetil)-amino]—nicotinico (562,
1.40 g, 4.25 mmol) en tetrahidrofurano (100.0 ml) bajo una atmédsfera de nitrogeno a temperatura
ambiente, una solucién de tetrahidroaluminato de litio (1.00 M en tetrahidrofurano, 10.0 ml) se
agreg¢ lentamente. La reaccién se agité a temperatura ambiente durante la noche, seguido por
adicién de una cantidad apropiada de sulfato de sodio decahidratado. Después de 1 hora, la
mezcla de reaccién se filtré y concentrd para dar el compuesto sin purificar (663, 1.2 g, 93.7%) que
se uso en la siguiente etapa sin purificacidén posterior.

Etapa 3 — Sintesis de 2-fluoro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridina-3-carbaldehido

(564):
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[0201] A 2-fluoro-6-[(B-trifluorometil-piridin-3-ilmetil}-amino]-piridin-3-il-metanol (563, 1.20 g, 3.98
mmol) en diclorometano (40.0 ml) se agregoé peryodinano de Dess-Martin (1.86 g, 4.38 mmol). La
reaccidn se agitd a temperatura ambiente durante 10 minutos, luego se vertié en tiosulfato de sodio
acuoso y carbonato de potasio, y se extrajo con acetato de etilo. La capa organica se secé sobre
sulfato de sodio anhidro y se filtrd. El filtrado se concentrd y purificéd por cromatografia de columna
en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el compuesto
deseado (564, 0.28 g, 23.5%).

Etapa 4 — Sintesis de ter-butiléster del acido (6-fluoro-5-formil-piridin-2-il)-(6-trifluorometil-piridin-3-
ilmetil)-carbamico (565):

[0202] A 2-fluoro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridina-3-carbaldehido (564, 0.28 g,
0.94 mmol) en tetrahidrofurano (10.0 mi) se agregaron di-ter-butildicarbonato (0.245 g, 1.12 mmol)
y 4-dimetilaminopiridina (0.050 g, 0.41 mmol). La reaccion se agitd a temperatura ambiente durante
la noche, luego se concentré y purificé con cromatografia de columna en gel de silice eluyendo con
20% a 100% de acetato de etilo en hexano para dar el compuesto deseado (565, 0.22 g, 59%).
[0203] ter-butiléster del acido (6-Cloro-5-formil-piridin-2-if)-(6-trifluorometil-piridin-3-ilmetil)-
carbamico 570 se sintetizé en 4 etapas a partir de 6-cloro-piridin-2-ilamina 537 como se muestra en

el Esquema 177.

Esquema 177
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Etapa 1 - Sintesis de (6-cloro-piridin-2-il)-(6-trifluorometil-piridin-3-ilmetil)-amina (567):

[0204] A 6-cloro-piridin-2-ilamina (537, 0.760 g, 591 mmol) en acetonitrilo (30.0 ml), 6-
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trifluorometil-piridina-3-carbaidehido (566, 1.06 g, 6.05 mmol), acido trifluoroacético (3.00 mi,
0.0389 mof) y trietilsilano (6.00 mi, 0.0376 mol) se agregaron. La reaccién se calentd a reflujo
durante 4 horas. La reaccién se concentro, se vertid en carbonato de potasio acuoso, y se extrajo
con acetato de etilo. La capa organica se secé sobre suifato de sodio anhidro, se filtro, concentré y
purificd con cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de
etilo en hexano para dar un solido blanco (567, 1.60 g, 94.1%).

Etapa 2 — Sintesis de (5-bromo-6-cloro-piridin-2-il)-(6-trifluorometil-piridin-3-ilmetil)-amina (568):
[0205] A (6-cloro-piridin-2-il)-(6-trifluorometil-piridin-3-ilmetil}-amina (567, 4.50 g, 0.0156 mol) en
acetonitrilo (120.0 mi) bajo una atmdésfera de nitrégeno, N-bromosuccinimida (3.03 g, 0.0170 mol)
en acetonitrilo (50 ml) se agregd lentamente. La reaccién se agité a temperatura ambiente durante
la noche, luego se vertid en agua, y se extrajo con acetato de etilo. La capa organica se secd sobre
sulfato de sodio, se concentrd y purificd con cromatégrafia de columna en gel de silice eluyendo
con 25% a 100% de acetato de etilo en hexano para dar un sélido blanco (568, 6.20 g, 80.2%).

Etapa 3 — Sintesis de 2-cloro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridina-3-carbaldehido

(569):

[0206] A (5-bromo-6-cloro-piridin-2-il)-(6-trifluorometil-piridin-3-iimetil)-amina (568, 4.60 g, 0.0125
mol) en tetrahidrofurano (60.0 ml) bajo una atmésfera de nitrégeno a -78 °C, cloruro de
isopropilmagnesio (2.00 M en tetrahidrofurano, 6.44 ml) se agregd durante 10 minutos. La reaccion
se agité a -78 °C durante 20 minutos, y luego se dejo entibiar a temperatura ambiente durante 10
minutos. La reaccion se enfrio a -78 °C, seguido por la adiciéon de ter-butilitio (1.70 M en hexano,
15.3 ml) durante 10 minutos. Después de 40 minutos, N,N-dimetilformamida (1.23 mi, 0.0158 mol)
se agrego y la reaccion se agité a -78 °C dur‘ante 40 minutos, luego se dejé entibiar a temperatura
ambiente durante 30 m}inutos. L.a mezcla de reaccién se vertié en agua y se extrajo con acetato de
etilo. La capa organica se lavé con salmuera, se secé sobre sulfato de sodio, se concentro y
purificé por cromatografia de columna en gel de silice eluyendo con 35% a 100% de acetato de
etilo en hexano para dar un solido amarillo claro (569, 2.84 g, 71.7%).

Etapa 4 — Sintesis de ter-butiléster del acido (6-Cloro-5-formil-piridin-2-il)-(6-trifluorometil-piridin-3-

ilmetil)-carbamico (570)
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{0207] A una solucion de 2-cloro-6-[(6-trifluorometil-piridin-3-ilmetil)-amino]-piridina-3-carbaldehido
(569, 0.545 g, 1.73 mmol) en tetrahidrofurano (10 ml), N,N-diisopropiletiiamina (0.60 ml, 3.40
mmol), 4-dimetilaminopiridina (20 mg, 0.10 mmol), y una solucién de di-ter-butildicarbonato (0.41 9,
0.0019 mol) se agregaron. La mezcla de reaccién se agitdé a temperatura ambiente durante la
noche, luego se concentré, se vertié en agua, y se extrajo con acetato de etilo. La capa organica se
lavé con saimuera, se secd sobre sulfato de sodio, se concentrd y purificd por cromatografia de
columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
compuesto deseado (570, 0.60 g, 83.6%).

[0208] (5-Bromo-6-fluoro-piridin-2-il)-(2-cloro-bencit)-amina 571

_—~_ H
/N

Br \N
F

Cl

se prepar¢ siguiendo el protocolo de las Etapas 1 y 2 del Esquema 177, sustituyendo 6-cloro-
piridin-2-ilamina 537 y 6-trifluorometil-piridina-3-carbaldehido 566 con 6-fluoro-piridin-2-ilamina y 2-
cloro-benzaldehido, respectivamente, en la Etapa 1.

[0209] ter-butiléster del acido (6-fluoro-5-formil-piridin-2-il)-(6-metoxi-piridin-3-ilmetil}-carbamico 572

OVQNVQ N
F
se preparo siguiendo el protocolo del Esquema 177, sustituyendo 6-cloro-piridin-2-ilamina 537 y 6-
triflucrometil-piridina-3-carbaldehido 566 con 6-fluoro-piridin-2-ilamina y 6-metoxi-piridina-3-

carbaldehido, respectivamente, en la Etapa 1.

Ejemplo 22: Sintesis de (2,4-difluoro-3-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamino]-

metil-fenil)-amida del acido propano-1-sulfénico P-0258

[0210] (2,4-difluoro-3-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil-fenit)-amida  del
acido propano-1-sulfonico P-0258 se sintetizo en 2 etapas a partir de 3-Yodo-1-triisopropilsilanil-
1H-pirrolo[2,3-b]piridina 96 como se muestra en el Esquema 178.

Esquema 178
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Etapa 1 — Sintesis de ter-butiléster del acido [2,6-difluoro-3-(propano-1-sulfonilamino)-bencil]-5-
[hidroxi-(1-triisopropilsilanil-1H-pirrolo[2, 3-b]piridin-3-il)-metil]-piridin-2-il-carbamico (574): |
[0211] A una solucion de 3-Yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (96, 0.644 g, 1.61
mmol) en tetrahidrofurano (10.0 ml) a -40 °C bajo nitrégeno, cloruro de isopropilmagnesio (2.0 M en
tetrahidrofurano, 0.80 ml) se agregd lentamente. La reaccién se dej6 entibiar a 15 °C durante 100
minutos, luego se enfrid a -40 °C, seguido por la adicion de ter-butiléster del acido [2,6-Difluoro-3-
(propano-1-sulfonilamino)-bencil]-(5-formil-piridin-2-il)-carbamico (560, 0.100 g, 0.21 mmol,
preparado como se describe en el Ejemplo 21, Esquema 175) en tetrahidrofurano (2.0 ml). La
reaccion se dejo entibiar a 5 °C durante 2 horas, luego se vertidé en cloruro de amonio acuoso, y se
extrajo con acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro, vy se filtrd. El
filtrado se concentro y purificd por cromatografia de columna en gel de silice eluyendo con 20% a
100% de acetato de etilo en hexano para dar un sdélido amarillo (574, 75 mg, 47%). MS (ESI)
M+H']" = 744.7.

Etapa 2 — Sintesis de (2 4-difluoro-3-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil-
fenil)-amida del &cido propano-1-sulfonico (P-0258):

[0212] A ter-butiléster del acido [2,6-difluoro-3-(propano-1-sulfonilamino)-bencil]-5-[hidroxi-(1-
triisopropilsilanil-1H-pirrolo[2, 3-b]piridin-3-il)-metil]-piridin-2-il-carbamico (574, 75.0 mg, 0.10 mmol)
en acetonitrilo (10.0 ml) se agregaron trietilsilano (0.40 ml, 2.5 mmol) y &cido trifluoroaceético (0.20
ml, 2.6 mmol). La reaccion se agitd a 80 °C durante 4 horas. La reaccion se vertié en carbonato dé
potasio acuoso, y se extrajo con acetato de etilo. La capa organica se secé sobre sulfato de sodio

anhidro, y se filtré. El filtrado se concentro y purificé por cromatografia de columna en gel de silice
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eluyendo con 2% a 15% de metanol en diclorometano para dar un sélido blanquecino (P-0258,
29.3 mg, 61.6%). MS (ESI) [M+H']" = 472.4. |
{0213] (3-{[5-(5-cloro-1H-pirrofo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-2,4-difluoro-fenil)-
amida del acido propano-1-sulfénico (P-0259), [6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-
2-il]-(6-metoxi-piridin-3-ilmetil}-amina (P-0378), y

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-6-fluoro-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)-amina (P-

0379),
F
>>: H ==
NN 0, = H =
= / . 0,
ci \_ 7 NH Q \é\/Q\ \{,N@\
~ N FHN-S A cl
|/N\ 5\ 'l/':"- Yy F
“N
NH , NH NH

1 y 1

respectivamente, se prepararon siguiendo el protocolo del Esquema 178. P-0259 se preparé al
reemplazar  3-yodo-1-triisopropilsilanil-1H-pirroloj2,3-b]piridina 96 con  5-cloro-3-yodo-1-
triisopropilsilanil-1H-pirrolo[2,3-b]piridina en la Etapa 1 (MS [M+H']" = 506.1). P-0378 se prepar6 al
reemplazar ter-butiléster del acido [2,6-Difluoro-3-(propano-1-suifonilamino)-bencil]-(5-formil-piridin-
2-il}-carbamico 560 con ter-butiléster del acido (6-fluoro-5-formil-piridin-2-il)-(6-metoxi-piridin-3-
iimetil)-carbamico 572 (preparado como se describe en el Ejemplo 21, Esquema 177) en la Etapa 1
(MS [M+H']" = 364.1). P-0379 se prepard al reemplazar azaindol 96 con 5-cloro-3-yodo-1-
triisopropilsilanil-1H-pirrolo[2,3-b]piridina y aldehido 560 con aldehido 572 en la Etapa 1 (MS
[M+H"]" = 400.0).

Ejemplo 23: Sintesis de [6-fluoro-5-(5-metoxi-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-
trifluorometil-piridin-3-ilmetil)-amina P-0187

[0214]  [6-fluoro-5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ill-(6-trifluorometil-piridin-3-
iimetil)-amina P-0187 se sintetizd en 3 etapas a partir de 1-bencensulfonil-3-yodo-5-metoxi-1H-
pirrolo[2,3-b]piridina 575 como se muestra en el Esquema 179.

Esquema 179
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Etapa 1 - Sintesis de ter-butiléster del acido 5-[(1-bencensulfonil-5-metoxi-1H-pirrolo[2,3-b]piridin-3-
il)-hidroxi-metil]-6-fluoro-piridin-2-il-(6-trifluorometil-piridin-3-ilmetil)-carbamico (576):

[0215] A 1-bencensuifonil-3-yodo-5-metoxi-1H-pirrolo[2,3-b]piridina (575, 0.326 g, 0.000788 mol)
en tetrahidrofurano (3.00 ml) a -45 °C bajo nitroégeno, cloruro de isopropilmagnesio (2.0 M en
tetrahidrofurano, 0.380 ml) se agregd lentamente. La reaccion se dejo entibiar a -25 °C en 30
minutos, y luego se enfrid a -45 °C seguido por la adicién de ter-butiléster. del acido (6-fluoro-5-
formil-piridin-2-il)-(8-trifluorometil-piridin-3-ilmetil)-carbamico (565, 80.0 mg, 0.20 mmol, preparado
como se describe en el Ejemplo 21, Esquema 176) en tetrahidrofurano (1.0 ml). La reaccion se
dejo entibiar a temperatura ambiente durante 2 horas. La reaccién se vertio en cioruro de amonio
acuoso, y se extrajo con acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro
y se filtro. El filtrado se concentrd y purificd por cromatografia de columna en gel de silice eluyendo
con 20% a 100% de acetato de etilo en hexano para dar el compuesto deseado (576, 0.080 g,
60%). MS (ESI) [M+H']" = 688.1.

Etapa 2 - Sintesis de [5-(1-Bencensulfonil-5-metoxi-1H-pirrolo[2,3-b]piridin-3-ilmetil)-6-fluoro-
pir/'d/'/j-2-/'/]—(6-trif/uorometi/-piridin-3—ilmeti/)—amina (577):

[0216] A ter-butiléster del acido 5-[(1-bencensulfoniI-5—metoxi—1H—pirrolo[2,3-b]piridin-3-i|)-hidr9xi-
metil]-6-fluoro-piridin-2-il-(6-trifluorometil-piridin-3-ilmetil)-carbamico (676, 0.100 g, 0.15 mmol) én
acetonitrilo (12.6 ml) se agregaron trietilsilano (0.34 ml, 2.10 mmol) y acido trifluoroacético (0.17 ml,
2.20 mmol). La reaccidn se calentd a 80 °C durante 2 horas. La reaccion se vertié en carbonato de
potasio acuoso, y se extrajo con acetato de etilo. La capa organica se seco sobre sulfato de sodio

anhidro, y se filtrd. El filtrado se concentrd para dar el compuesto sin purificar (577, 90 mg, 100%)
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que se usb en la siguiente etapa sin purificacion posterior.

Etapa 3 - Sintesis de [6-fluoro-5-(5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-
trifluorometil-piridin-3-iimetil)-amina (P-0187):

[0217] A  [5-(1-bencensulfonil-5-metoxi-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-6-fluoro-piridin-2-il]-(6-
trifluorometil-piridin-3-ilmetil)-amina (577, 0.08 g, 0.13 mmol) en tetrahidrofurano (10.0 ml) se
agregé fluorurc de tetrabutilamonio, trihidratado (0.110 g, 0.35 mmol). La reaccion se agitd a
temperatura ambiente durante la noche, luego se vertié en agua, y se extrajo con acetato de etilo.
La capa organica se secd sobre sulfato de sodio anhidro y se filtr6. Ei filtrado se concentrd y
purificé por cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato_de
etilo en hexano para dar un sélido blanquecino (P-0187, 8.1 mg, 10%). MS (ES!) [M+H']" = 431.9. |
[0218] [6-fluoro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-(6-trifluorometil-piridin-3-
iimetit)-amina P-0186 vy [6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-imetil)-piridin-2-il]-(6-trifluorometil-

piridin-3-iimetil)-amina P-0188,
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se prepararon siguiendo el protocolo del Esquema 179, sustituyendo 1-bencensuifonil-3-yodo-5-
metoxi-1H-pirrolo[2,3-b]piridina 575 con 1-bencensulfonil-3-yodo-5-cloro-1H-pirrolo{2,3-b]piridina o
1-Bencensulfonil-3-yodo-1H-pirrolo[2,3-b]piridina, respectivamente, en la Etapa 1. MS (ESI)
[M+H']" = 435.7 y 401.8, respectivamente. :
Ejemplo 24: Sintesis de [6-(2-fluoro-bencilamino)-piridin-3-il}-(1H-pirrolo[2,3-b]piridin-3-il)-
metanona P-0403

[0219] [6-(2-flucro-bencilamino)-piridin-3-il]-(1H-pirrolo[2,3-b]piridin-3-il}-metanona P-0403 se
sintetizd en 2 etapas a partir de 3-Yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina 96 como se
muestra en el Esquema 180.

Esquema 180
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Etapa 1 — ter-butiléster del &cido (2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridina-3-carbonil)-piridin-2-
ill-carbamico (580): |
[0220] A 3-yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (96, 0.550 g, 1.37 mmol) en
tetrahidrofurano (15.0 ml) a -40 °C bajo nitrébgeno, cloruro de isopropilmagnesio (2.0 M en
tetrahidrofurano, 0.65 ml) se agregé lentamente. La reaccidén se dej6 entibiar a 5 °C durante 70
minutos, luego se enfrié a -40 °C, seguido por la adiciéon de ter-butiléster del acido (2-fluoro-bencil)-
(5-formil-piridin-2-il)-carbamico (579, preparado de acuerdo con el protocolo del Ejemplo 1,
Esquema 19, Etapas 1-3, reemplazando 4-clorobenzaldehido 40 con 2-fluoro-benzaldehido en la
Etapa 1) en tetrahidrofurano (4.0 ml). La reaccion se dej6 entibiar a temperatura ambiente durante
1 hora, luego se vertid en cloruro de amonio acuoso, y se extrajo con acetato de etilo. La capa
orgénica se seco sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentré y purificd por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar el compuesto deseado (580, 0.14 g, 26%). MS (ESI) [M+H']" = 447.0.

Etapa 2 - Sintesis de [6-(2-fluoro-bencilamino)-piridin-3-il]-(1H-pirrolo[2, 3-b]piridin-3-i)-metanona
(P-0403):

[0221] A ter-butiléster del acido (2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridina-3-carbonil)-piridin-2-il]-
carbamico (580, 0.080 g, 0.18 mmol) en diclorometano (3.0 ml) se agregé acido trifluoroacético (1.0
ml, 0.013 mol). La reaccion se agitd a temperatura ambiente durante fa noche, luego se concen_tré,
se vertid en agua, y se extrajo con acetato de etilo. La capa organica se secd sobre sulfato dé
sodio anhidro y se filtro. El filtrado se concentré y purificd por cromatografia de columna en gel de
silice eluyendo con 2% a 15 % de metanol en diclorometano para dar el compuesto deseado (P-
0403, 15.0 mg, 23.0%). MS (ESI) [M+H']" = 347.5.

Ejemplo 25: Sintesis de (5-cloro-1H-pirrolof2,3-b]piridin-3-it)-[6-(2-fluoro-bencilamino)-

piridin-3-il]-metanona P-0404
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[0222] (5-Cloro-1H-pirrolo[2,3-b]piridin-3-il)-[6-(2-fluoro-bencilamino)-piridin-3-il]-metanona P-0404
se sintetizé en 4 etapas a partir de 1-bencensulfonil-5-cloro-3-yodo-1H-pirrolo[2,3-b]piridina 581
como se muestra en el Esquema 181.

Esquema 181
- EIOC
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Etapa 1 — Sintesis de ter-butiléster del acido 5-[(1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-bjpiridin-3-
il)-hidroxi-metill-piridin-2-il-(2-fluoro-bencil)-carbémico (582)

[0223] A una solucion de 1-bencensulfonil-5-cloro-3-yodo-1H-pirrolo[2,3-b]piridina (581, 0.420 g,
1.00 mmol) en tetrahidrofurano (15.0 ml) a -40 °C bajo nitrégeno, cloruro de isopropilmagnesio (2.0
M en tetrahidrofurano, 0.49 mI_) se agreg6 lentamente. La reaccion se dejo entibiar a 5 °C durante
70 minutos, luego se enfrié a -40 °C, seguido por la adicion de ter-butiléster del acido (2-fluoro-
bencil)-(5-formil-piridin-2-il)-carbamico 579 en tetrahidrofurano (6.0 ml). La reaccidn se dej6 entibiar
a temperatura ambiente durante 1 hora, luego se vertio en cloruro de amonio acuoso, y se extrajo
con acetato de etilo. La capa organica se secé sobre sulfato de sodio anhidro, y se filtrd. El filtrado
se concentrd y purifico por cromatografia de columna en gel de silice eluyendo con 20% a iOO% de
acetato de etilo en hexano para dar el compuesto deseado (582, 0.25 g, 41%). MS (ESI) [M+H']" =
623.1.

Etapa 2 — Sintesis de ter-butiléster del acido [5-(1-Bencensulfonil-5-cloro-1H-pirrolo[2,3-bjpiridina-3-
carbonil)-piridin-2-il]-(2-fluoro-bencil)-carbamico (583):

[0224] A ter-butiléster del acido 5-[(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-il}-hidroxi-
metil]-piridin-2-il-(2-fluoro-bencil)-carbamico (582, 0.25 g, 0.40 mmol) en diclorometano (5.0 ml) se

agregd peryodinano de Dess-Martin (0.20 g, 0.48 mmol). La reaccidén se agité a temperatura
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ambiente durante 10 minutos, luego se vertié en carbonato de potasio acuoso, y se extrajo con
acetato de etilo. La capa organica se sect sobre sulfato de sodio anhidro y se filtrd. El filtrador se
concentro y purificd por cromatografia de columna en gel de silice eluyendo con 20% a 100% de
acetato de etilo en hexano para dar el compuesto deseado (583, 0.060 g., 24%).

Etapa 3 — Sintesis de ter-butiléster del acido [5-(5-Cloro-1H-pirrolo[2,3-b]piridina-3-carbonil)-piridin-
2-if]-(2-fluoro-bencil)-carbamico (584):

[0225] A ter-butiléster del acido [5-(1-Bencensuifonil-5-cloro-1H-pirrolo[2,3-b]piridina-3-carbonil)-
piridin-2-il]-(2-fluoro-bencil)-carbamico (583, 60.0 mg, 0.097 mmol) en tetrahidrofurano (1.0 ml) se
agrego carbonato de potasio acuoso (1.0 M, 1.0 ml). La reaccién se irradid con microondas a 300
watts, 100°C durante 10 minutos, luego se vertié en agua y se extrajo con acetato de etilo. La capa
orgériica se sec6 sobre sulfato de sodio anhidro y se filtré. El filirado se concentré para dar el
compuesto sin purificar (584, 0.040 g, 64%) que se uso en la siguiente etapa sin purificacién
posterior.

Etapa 4 — Sintesis de (5-Cloro-1H-pirrolof2, 3-b]piridin-3—i/)—[6-(2-ﬂuoro-benci/amino)—piridin-3;iI]-
metanona (P-0404):

[0226] A ter-butiléster del acido [5-(5-Cloro-1H-pirrolo[2,3-b]piridina-3-carbonil)-piridin-2-il]-(2-fluoro-
bencil)-carbamico (584, 0.030 g, 0.062 mmol) en diclorometano (1.0 ml) se agregdé acido
trifluoroacético (1.0 mi, 0.013 mol). La reaccién se agitd a temperatura ambiente durante la noche,
luego se vertid en carbonato de potasio acuoso, y se extrajo con acetato de etilo. La capa organica
se sec6 sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentré y purificd por
cromatografia de columna en gel de silice eluyendo con 2% a 15% de metanol en diclorometano
para dar el compuesto deseado (P-0404, 2.8 mg, 12%). MS (ESI) [M+H']" = 381.0.

Ejemplo 26: Sintesis de (5-cloro-1H-pirrolo[2,3-b]piridin-3-il)-6-[(6-metoxi-piridin-3-ilmetil)-
amino]-piridin-3-il-metanona P-0405

[0227] (5-Cloro-1H-pirrolo[2, 3-b]piridin-3-il)-6-[(6-metoxi-piridin-3-iimetil)-amino]-piridin-3-il-
metanona P-0405 se sintetizo en 3 etapas a partir de 5-Cloro-1H-pirrolo[2,3-b]piridina 532 como se
muestra en el Esquema 182.

Esquema 182
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Etapa 1 — Sintesis de ter-butiléster del cido 5-[(5-cloro-1H-pirrolo[2,3-b]piridin-3-il)-hidroxi-metil]-
piridin-2-il-(6-metoxi-piridin-3-ilmetil)-carbamico (586):

[0228] A 5-cloro-1H-pirrolo[2,3-b]piridina (632, 0.092 g, 0.60 mmol) en metanol (156.0 ml) se
agregaron ter-butiléster del acido (5-formil-piridin-2-il)-(6-metoxi-piridin-3-ilmetil)-carbamico (585,
0.240 g, 0.70 mmol, preparado de acuerdo con el protocolo del Ejemplo 1, Esquema 19, Etapas 1-
3, reemplazando 4-clorobenzaldehido 40 con 6-metoxi-piridina-3-carbaldehido en la Etapa 1) e
hidroxido de potasio (1.2 g, 0.021 mol). La reaccion se agité a temperatura ambiente durante la
noche, luego se vertio en agua, y se extrajo con acetato de etilo. La capa organica se seco sobre
sulfato de sodio anhidro y se filtro. El filtrado se concentrd y purifico por cromatografia de columna
en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el compuesto
deseado (586, 0.110 g, 37%).

Etapa 2 — Sintesis de ter-butiléster del cido [5-(5-cloro-1H-pirrolo[2, 3-bjpiridina-3-carbonil)-piridin-
2-il]-(6-metoxi-piridin-3-ilmetil)-carbamico (587):

[0229] A ter-butiléster del acido.5-[(5-cloro-1H-pirrolo[2,3-b]piridin-3-il)-hidroxi-metil]-piridin-2-il-(6-
metoxi-piridin-3-ilmetil)-carbamico (586, 0.060 g, 0.12 mmol) en diclorometano (10.0 ml) se agregd
peryodinano de Dess-Martin (0.062 g, 0.15 mmol). La reaccién se agitd a temperatura ambiente
durante 10 minutos. La reaccién se concentré y purificé con una cromatografia de columna en gel
de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el compuesto deseado
(587, 0.020 g, 33%).

Etapa 3 — Sintesis de (5-cloro-1H-pirrolof2,3-b]piridin-3-il)-6-[(6-metoxi-piridin-3-iimetil)-aminoj-
piridin-3-i-metanona (P-0405): "

[0230] A ter-butiléster del acido [5-(5-cloro-1H-pirrolo[2,3-b]piridina-3-carbonil)-piridin-2-il]-(6-
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metoxi-piridin-3-ilmetil)-carbamico (587, 0.020 g, 0.040 mmol) en diclorometano (2.0 ml) se agregd
acido trifluoroaceético (0.30 ml, 0.0039 mol). La reaccién se agité a temperatura ambiente durante 2
horas, luego se vertid en carbonato de potasio acuoso, y se extrajo con acetato de etilo. La capa
organica se seco sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentré y purificd por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar el compuesto deseado (P-0405, 5.5 mg, 34%). MS (ESI) [M+H]" = 394.3.

[0231] {6-[(6-Metoxi-piridin-3-ilmetil)-amino]-piridin-3-il}-(1H-pirrolo[2,3-b]piridin-3-il)-metanona P-

0406
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se prepard siguiendo el protocolo del Esquema 182, sustituyendo 5-cloro-1H-pirrolo[2,3-b]piridina
532 con 5-metoxi-1H-pirrolo[2,3-b]piridina en la etapa 1. MS (ESI) [M+H"]" = 390.1.

Ejemplo 27: Sintesis del intermediario 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-
ilmetil)-4-cloro-tiazol-2-ilamina 592
[0232] 5-(1-Bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-4-cloro-tiazol-2-ilamina 5§92 se
sintetizo en 4 etapas a partir de 2-amino-4-cloro-tiazol-5-carbaldehido 588 como se muestra en el

Esquema 183.

Esquema 183
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Etapa 1 — Sintesis de ter-butiléster del acido (4-cloro-5-formil-tiazol-2-il)-carbamico (589):

[0233] A 2-amino-4-cloro-tiazol-5-carbaldehido (588, 5.00 g, 0.0308 mo!) en tetrahidrofurano (122
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ml) se agregaron di-ter-butildicarbonato (7.38 g,- 0.0338 mol) y 4-dimetilaminopiridina (0.35 g,
0.0029 mol). La reaccion se agitd a 58 °C durante 2 horas, luego se concentro y purifico con
cromatografia de columna en gel de silice eluyendo con 20% a 80% de acetato de etilo en hexano
para dar un sélido amarillo (589, 7.0 g, 87%).

Etapa 2 - Sintesis de ter-butiléster del acido 5-[(1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-b]piridin>-3—
il)-hidroxi-metil]-4-cloro-tiazol-2-il-carbémico (590):

[0234] A una solucion de 1-bencensulfonil-5-cloro-3-yodo-1H-pirrolo[2,3-b]piridina (581, 4.40 g,
10.5 mmol) en tetrahidrofurano (30.0 ml) a -45 °C bajo nitrégeno, una solucién de cloruro de
isopropilmagnesio (2.0 M en tetrahidrofurano, 5.4 ml) se agregé lentamente durante 10 minutos. La
reaccion se dejé entibiar a -25 °C durante 30 minutos. La reaccion se enfrié a -65 °C, seguido por
la adicion del ter-butilester desprotonado frio del acido (4-cloro-5-formil-tiazol-2-il)-carbamico 589,
que se preparo in situ al agregar cloruro de isopropilmagnesio (2.0 M en tetrahidrofurano, 5.0 ml) a
ter-butiléster del acido (4-cloro-5-formil-tiazol-2-il)-carbamico (589, 2.51 g, 9.55 mmol) en
tetrahidrofurano (23.0 ml) a -78 °C bajo una atmosfera de nitrégeno. La reaccién se dejo entibiar a
temperatura ambiente en 2 horas, luego se vertié en cloruro de amonio acuoso, y se extrajo con
acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtro. El filtrado se
concentro y purificd por cromatografia de columna en gel de silice eluyendo con 256% a 100% de
acetato de etilo en hexano para dar el compuesto deseado (590, 3.70 g, 60.3%). MS (ESI) [M+H'T"
=554.2.

Etapa 3 — Sintesis de ter-butiléster del acido [5-(1-bencensulfonil-5-cloro-1H-pirrolof2, 3-bjpiridin-3-
ilmetil)-4-cloro-tiazol-2-il}-carbéamico (591).

[0235] A ter-butilester del acido 5-[(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-it)-hidroxi-
metil}-4-cloro-tiazol-2-il-carbamico (590, 0.200 g, 0.32 mmol) en diclorometano (15.0 mi) se
agregaron trietilsilano (0.600 ml, 376 mmol) y acido trifluoroacético (0.300 mi, 3.88 mmol). La
reaccién se agité a temperatura ambiente durante 3 horas, luego se concentrd, se vertid en
carbonato de potasio acuoso, y se extrajo con acetato de etilo. La capa orgéanica se secé sobre
sulfato de sodio anhidro y se filtrd. El filtrado se concentré y purificd por cromatografia de columna

en gel de silice eluyendo con 25% a 100% de acetato de etilo en hexano para dar el compuesto
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deseado (591, 0.155 g, 88.7%). MS (ESI) [M+H']" = 538.9.

Etapa 4 — Sintesis de 5-(1-Bencensulfonil-5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-4-cloro-tiazol-2-
ilamina (592):

[0236] A ter-butiléster del acido [5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-4-
cloro-tiazol-2-il]-carbamico (591, 4.30 g, 7.97 mmol) en diclorometano (70.0 ml) se agregd una
solucion de cloruro de hidrégeno (4.00 M en 1,4-dioxano, 42.0 mi). La reaccién se agitd a
temperatura ambiente durante 2 dias, luego se concentré y titulé con etiléter y acetato de etilo para
dar el compuesto deseado (592, 2.60 g, 74.2%). MS (ESI) [M+H"]" = 439.0.

[0237] 5-(1-Bencensulfonil-1H-pirrolo[2,3-b]piridin-3-iimetil)-4-cloro-tiazol-2-ilamina 593
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se preparo siguiendo el protocolo del Esquema 183, sustituyendo 1-bencensulfonil-5-cloro-3-yodo-
1H-pirrolo{2,3-b]piridina 581 con 1-bencensulfonil-3-yodo-1H-pirrolo[2,3-b]piridina en la Etapa 2.
MS (ESI) [M+H*]" = 404 4.
Ejemplo 28: Sintesis de [4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-
fluoro-piridin-3-ilmetil)-amina P-0231
[0238] [4-Cloro-5-(5-ctoro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-3-ilmetif)-
amina P-0231 se sintetizé en 2 aicpas a partir de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-
b]piridin-3-iImeti|)-4-c|oro—tiaz§l-2-iIamina 592 como se muestra en el Esquema 184.

Esquema 184
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Ftapa 1 — Sintesis de [5-(1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-bjpiridin-3-ilmetil)-4-cloro-tiazol-2-
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il]-(5-fluoro-piridin-3-ilmetil)-amina (595):

[0239] A 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-4-cloro-tiazol-2-ilamina (592,
50.0 mg, 0.11 mmol, preparada como se describe en el Ejemplo 27, Esquema 183) en etanol (1.60
ml) y acido acético (0.08 ml) se agregaron 5-fluoro-piridina-3-carbaldehido (594, 43 mg, 0.34 mmol)
y cianoborohidruro soportado en silice (1.21 mmol/g, 0.180 g). La reaccion se irradié con
microondas a 300 watts, 100°C durante 7 minutos. La reaccion se vertio en carbonato de potasio
acuoso, y se extrajo con acetato de etilo. La capa organica se secé sobre sulfato de sodio anhidro
y se filtrd. El filtrado se concentrd y purificd por cromatografia de columna en gel de silice eluyendo
con 20% de acetato de etilo en hexano para dar el compuesto deseado (6§95, 0.030 g, 48%).

Etapa 2 — Sintesis de [4-cloro-5-(5-cloro-1H-pirrolo[2, 3-bjpiridin-3-iimetil)-tiazol-2-if]-(5-fluoro-piridin-
3-ilmetil)-amina (P-0231):

[0240j A [5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-ifmetil)-4-cloro-tiazol-2-il]-(5-fluoro-
piridin-3-ilmetil)-amina (595, 0.030 g, 0.055 mmol) en tetrahidrofurano (6.0 ml) se agregd fluoruro
de tetrabutilamonio, trihidratado (0.034 g, 0.11 mmol) bajo una atmdsfera de nitrdgeno. La reaccion
se agitd a temperatura ambiente durante 3 horas, luego se vertid en agua y se extrajo con acetéto
de etilo. La capa organica se secé sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentrs
y purificd por cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de
etilo en hexano para dar el compuesto deseado (P-0231, 1.5 mg, 6.7%). MS (ESI) [M+H"]" = 408.1.
Ejemplo 29: Sintesis de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-
2-ilamina 599

[0241] 5-(1-Bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamina 599 se sintetiz6
en 4 etapas a partir de 5-cloro-1H-pirrolo[2,3-b]piridina 632 como se muestra en el Esquema 185.

Esquema 185
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Etapa 1 — Sintesis de 5-cloro-1H-pirrolof2,3-bjpiridina-3-carbaldehido (596):

[0242] A 5-cloro-1H-pirrolo[2,3-b]piridina (532, 10.0 g, 65.5 mmol) en acido acético (28.3 ml) se
agregaron hexametilenotetramina (11.9 g, 85.2 mmol) y agua (56.7 ml). La reaccion se sometié a
reflujo durante la noche, seguido por adicion de 200 ml de agua. Después de 30 minutos, la
reaccion se filtré para recuperar el solido, luego se secd bajo aire para dar el compuesto deseado
(596, 7.0 g. 59%).

Etapa 2 - Sintesis de 1-bencensulfonil-5-cloro-1H-pirrolof2, 3-bjpiridina-3-carbaldehido (597):
[0243] A 5-cloro-1H-pirrolo[2,3-b]piridina-3-carbaldehido (596, 3.60 g, 00199 mol) en
diclorometano (100 ml) se agregaron una soluciéon de hidroxido de potasio (9 M en agua, 50 mi),
sulfato acido de tetrabutilamonio (400 mg, 0.001 mol) y cloruro de bencensulfonilo (2.9 ml, 0.623
mol). La reaccién se agité a temperatura ambiente durante 3 horas, luego se vertié en agua y se
extrajo con acetato de etilo. La capa organica se sec6 sobre sulfato de sodio anhidro y se filtro. El
filtrado se concentré y lavé con acetato de etilo para dar un sélido blanco (597, 2.3 g, 36.0%).
Etapa 3 - Sintesis de (6-amino—piridin—3—il)—(1—bencensulfoni/—S—cloré-1H—pirro/o[2,3—b]pir/'din-3-i/)-
metanol (598):

[0244] A 2-amino-5-bromopiridina (15, 3.10 g, 17.9 mmol) en tetrahidrofurano (80.0 ml) bajo una
atmésfera de nitrogeno a -78 °C, una solucion de n-butilitio (2.50 M en hexano, 7.10 mi) se agrego
lentamente. Después de 30 minutos, 1,2-bis-(cloro-dimetil-silanil)-etano (3.90 g disuelto en
tetrahidrofurano 20.0 ml, 18.1 mmol) se agregé a la mezcla de reaccion lentamente, y luego se dejo
entibiar a temperatura ambiente durante 1 hora. La reaccién se enfrio a -78 °C seguido por la

adicion de una solucion de n-butilitio (2.50 M en Hexano, 7.10 ml). La mezcla de reaccion se agitd
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a -78 °C durante 30 minutos, luego se dejé entibiar a temperatura ambiente durante 60 minutos. La
mezcla de reaccion se enfrié a -78 °C, seguido por la adicién de una solucién de n-butilitio (2.5d M
en Hexano, 7.50 ml) ientamente. Después de 60 minutos, 1-bencensulfonil-5-cloro-1 H;pirrolo[2,3—
b]piridina-3-carbaldehido (597, 1.90 g en 30 ml tetrahidrofurano, 5.92 mmol) se agregé a la mezcla
de reaccién. La mezcla de reaccion se agité a -78 °C durante 2 horas, luego se dej6 entibiar a
temperatura ambiente durante 1 hora. La reaccién se vertié en agua y se extrajo con acetato de
etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtré. El filtrado se concentrd y
purifico por cromatografia de columna en gel de silice eluyendo con 2% a 20% de metanol en
diclorometano para dar el compuesto deseado (598, 1.25 g, 50.9%). MS (ESI) [M+H']" = 415.2,
Etapa 4 — Sintesis de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-bjpiridin-3-ilmetil)-piridin-2-ilamina
(599):
[0245] A (B-amino-piridin-3-il)-(1-bencensulfonil-5-cloro-1H-pirrolo{2,3-b]piridin-3-il)-metanol (598,
1.00 g, 0.00241 mol) en diclorometano (25.0 ml) se agregaron trietilsilano (3.00 ml, 0.0188 mol) y
acido trifluoroacético (1.50 ml, 0.0195 mol). La reaccién se agité a temperatura ambiente durante la
noche, luego se concentro, se vertié en carbonato de potasio acuoso, y se extrajo con acetato de
etilo. La capa organica se seco sobre sulfato de sodio anhidro, y se filtr. El filtrado se concentré y
purificé por cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de
etilo en hexano para dar el compuesto deseado (599, 0.70 g, 73%).
[0246] 5-(1-Bencensulfonil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-itamina 600
\/ rfj NH,

[
N“TN

S0,Ph
se preparo siguiendo el protocolo del Esquema 185, sustituyendo 5-cloro-1H-pirrolo[2,3-b]piridina
532 con 1H-pirrolo[2,3-b]piridina en la Etapa 1. MS (ESI) [M+H']" = 365.2.
Ejemplo 30: Sintesis de [5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(5-fluoro-
piridin-3-ilmetil)-amina P-0324
[0247] [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(5-fluoro-piridin-3-ilmetil)-amina  P-

0324 se sintetiz6 en 2 etapas a partir de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-
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ilmetil)-piridin-2-ilamina 599 como se muestra en el Esquema 186.

Esquema 186
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Etapa 1 — Sintesis de [5-(1-bencensulfonil-5-cloro-1H-pirrolof2,3-bjpiridin-3-ilmetil)-piridin-2-ifj-(5-
fluoro-piridin-3-ilmetil)-amina (601):

[0248] A 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamina (599,7 80.0
mg, 0.20 mmol, preparada como se describe en el Ejemplo 29, Esquema 185) en etanol (2.0 ml) y
acido acético (0.10 ml, 0.0018 mol) se agregaron 5-fluoro-piridina-3-carbaldehido (594, 62.7 mg,
0.50 mmol) y cianoborohidruro de sodio en gel de silice (1.200 mmol/g de carga; 0.251 g, 0.30
mmol). La reaccion se irradié con microondas a 300 watts, 100 °C durante 10 minutos. La reaccion
se vertio en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa orgéanica se
seco sobre sulfato de sodio anhidro y se filtré. El filtrado se concentrd y purificd por cromatografia
de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
compuesto deseado (601, 0.060 g, 59%).

Etapa 2 - Sintesis de [5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(5-fluoro-piridin-3-
ilmetil}-amina (P-0324):

[0249] A [5-(1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(5-fluoro-piridin-3-
imetil)-amina (601, 0.060 g, ‘0.12 mmol) en tetrahidrofurano (10.0 ml) se agregd fluoruro de
tetrabutilamonio, trihidratado (0.11 g, 0.35 mmol). La reaccion se agité a temperatura ambiente
durante la noche, luego se vertié en agua y se extrajo con acetato de etilo. La capa organica se
secd sobre sulfato de sodio anhidro y se filtré. El filtrado se concentr6 y purificé por cromatografia
de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar el
compuesto deseado (P-0324, 13.5mg, 31%). MS (ESI) [M+H']" = 368.0.

Ejemplo 31: Sintesis de (3-Cloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-

2-il]-amina P-0183
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[0250] (3-Cloro-piridin-4-iimetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ill-amina P-0183 se
sintetiz6 en 2 etapas a partir de 5-(1-bencensu|foni|-1H-pirrolo[é,3-b]piridin-3-i|meti|)-piridin_—2—
ilamina 600 como se muestra en el Esquema 187.

Esquema 187

Etapa1 AN \ Etapa2

SOzPh SOzPh
600

Etapa 1 — Sintesis de [5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(4-cloro-
piridin-3-ilmetil)-amina (602):

[0251] A 5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamina (600, 120.0 mg, 0.33
mmol, preparada como se describe en el Ejemplo 29, Esquema 185) en acetonitrilo (10.0 ml) se
agregaron 3-cloro-piridina-4-carbaldehido (554, 51.3 mg, 0.36 mmol), écido trifluoroacético (0.30
ml, 0.0039 mol) y trietilsilano (0.60 ml, 0.0038 mol). La reaccidén se calentd a reflujo durante |a
noche, luego se verti¢ en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa
organica se sec6 sobre sulfato de sodio anhidro y se filtr6. El filtrado se concentré y purificd por
cromatografia de columna en gel de silice eluyendo con 30% a 100% de acetato de etilo en hexano
para dar el compuesto deseado (602, 80 mg, 49.6%). MS [M+H"]" = 490.2.

Etapa 2 — Sintesis de (3-cloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-i/metil)-pirid/n-2-i/]—amina
(P-0183):

[0252] A [5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(4-cloro-piridin-3-ilmetil)-
amina (602, 0.08 g, 0.16 mmol) en tetrahidrofurano (10.0 ml) se agregé fluoruro de
tetrabutilamonio, trihidratado (0.240 g, 0.76 mmol). La reaccion se agitd a temperatura ambiente
durante la noche. La reaccion se concentro y purificd por cromatografia de columna en gel de silice
eluyendo con 20% a 100% de acetato de etilo en hexano para dar un s6lido amarillo (P-0183, 4.0
mg, 7%). MS (ESI) [M+H"]" = 350.2.

Ejemplo 32: Sintesis de [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-[6-(2,2,2-

trifluoro-etoxi)-piridin-3-ilmetil]-amina P-0409
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[0253] [5-(5-Cloro-1H-pirrolo[2,3-b]piridin—3—ilmeti|)-piridin-2-i|]-(5-f|uoro-piridin-3—i|meﬁl)-amina P-
0409 se sintetizé en 2 etapas a partir de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-
iimetil)-piridin-2-ilamina 599 como se muestra en el Esquema 188.

Esquema 188

~N\—NH, = H =N
/ N o)
cl NN A WA
| A + \ /O Etapa 1 | N\
N cF N” N P-0409
SO,Ph 603 H
599

Etapa 1 — Sintesis de [5-(5-cloro-1H-pirrolof2, 3-b]piridin-3-)'lmeti/)-p/ridin-2—i/]—[6—(2, 2, 2-trifluoro-
etoxi)-piridin-3-iimetilJ-amina (P-0409):

[0254] A 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-blpiridin-3-iimetil)-piridin-2-ilamina (599, 124.1
mg, 0.31 mmol, preparada como se describe en el Ejemplo 29, Esquema 185) en etanol (3.00 mi) y
acido acético (0.2 ml) se agregaron 6-(2,2,2-trifluoro-etoxi)-piridina-3-carbaldehido (603, 164.0 mg,
0.80 mmol) y cianoborohidruro soportado en silice (1.21 mmol/g, 0.700 g). La reaccién se irradié
con microondas a 300 watts, 100°C durante 150 minutos. A la reaccion se agrego una solucion-de
hidréxido de potasio (9.0 M en agua, 1.0 ml). La reaccién se irradié con microondas a 300 watts,
100 °C durante 10 minutos. La.feaccic’)n se vertio en carbonato de potasio acuoso y se extrajo con
acetato de etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtr6. El filtrado se
concentrd y purificd por cromatografia de columna en gel de silice eluyendo con 20% a 100% de
acetato de etilo en hexano para dar el compuesto deseado (P-0409, 10.6 mg, 7.6%). MS ESI)
[M+H*]" = 448 4.

Ejemplo 33: Sintesis de 1-(3-fluoro-fenil)-3-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-
urea P-0412 |
[0255] 1-(3-fluoro-fenil)-3-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-urea P-0412 se sintetjzé
en 2 etapas a partir de 5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamina 600
como se muestra en el Esquema 189.

Esquema 189
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Etapa 1 — Sintesis de 1-[5-(1-bencensulfonil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-3-(3-fluoro-
fenil)-urea (605):
[0256] A 5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-ilmetif)-piridin-2-ilamina (600, 150.0 mg, 0.41
mmol, preparada como se describe en el Ejemplo 29, Esquema 185) en acetonitrilo (12.5 ml) se
agregaron 3-fluoro-isocianato-benceno (604, 61.6 mg, 0.45 mmol), 4-dimetilaminopiridina (10.0 mg,
0.082 mmol) y trietilamina (0.25 ml, 0.0018 moli). La mezcla de reaccién se calent6é a 70 °C durante
la noche, luego se vertié en agua, y se extrajo con acetato de etilo. La capa organica se secd sobre
sulfato de sodio anhidro, y se filtrd. El filtrado se concentré y purifiéc’; por cromatografia de columna
en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar un sélido blanco
(605, 0.100 g, 48.4%).
Etapa 2 - Sintesis de 1-(3-fluoro-fenil)-3-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilJ-urea (P-
0412):
[0257j A 1-[5-(1-bencensulfonil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-3-(3-fluoro-fenil)-urea
(605, 0.100 g, 0.20 mmol) en tetrahidrofurano (10.0 ml) se agreg6é fluoruro de tetrabutilamonio,
trihidratado (0.240 g, 0.76 mmol). La reaccidén se agité a temperatura ambiente durante 5 horas,
luego se vertid en agua, y se extrajo con acetato de etilo. La capa organica se secé sobre sulfato
de sodio anhidro, vy se filtro. El filtrado se concentré y purificd por cromatografia de columna en gel
de silice eluyendo con 20% a 100% de acetato de etilo en hexano para dar un soélido blanco (P-
0412, 17.9 mg, 24.8%). MS (ESI) [M+H']" = 362.2.
Ejemplo 34: Sintesis de (2-cloro-bencil)-[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-
2-il]-amina P-0335
[0258] (2-Cloro-bencil)-[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ill-amina P-0335 se
sintetizé en 2 etapas a partir de (5-bromo-6-fluoro-piridin-2-il)-(2-cloro-bencil)-amina 571 como se

muestra en el Esquema 190.
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Esquema 190
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Etapa 1 - Sintesis de [6-(2-cloro-bencilamino)-2-fluoro-piridin-3-il]-(1-triisopropilsilanil-1H-
pirrolo[2, 3-bjpiridin-3-il)-metanol (606):

[0259] A (5-bromo-6-fluoro-piridin-2-il)-(2-cloro-bencil)-amina (571, 0.635 g, 2.01 mmol, preparada
como se describe en el Ejemplo 21, Esquema 177) en tetrahidrofurano (25.0 ml) bajo una
atmosfera de nitrégeno a -78 °C, una solucion de n-butilitio (2.50 M en hexano, 0.80 mi) se agrego
lentamente. Después de 20 minutos, ter-butilitio (1.7 M en hexano, 2.40 ml) se agregd a la reaccion
y después de 30 minutos, 1-triisopropilsilanil-1H-pirroio[2,3-b]piridina-3-carbaldehido (47, 0.575 g,
1.90 mmol) en tetrahidrofurano (8.0 ml) se agregd a la reaccion. La mezcla de reaccion se agito a -
78 °C durante 60 minutos, luego se dejé entibiar a temperatura ambiente durante otros 10 minutos.
La mezcla de reaccién se vertid en cloruro de amonio acuoso y se extrajo con acetato de etilo. La
capa organica se lavo con salmuera, se éecé sobre sulfato de sodio, se concentré y purificd por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar el compuesto deseado (606, 0.180 g, 17.6%). MS (ESI) [M+H"]" = 539.2.

Etapa 2 — Sintesis de (2-cloro-bencil)-[6-fluoro-5-(1H-pirrolof2, 3-bjpiridin-3-ilmetil)-piridin-2-il]-amina
(P-0335):

[0260] A [6-(2-cloro-benciIamino)—2—ﬂuoro—piridin—3—i|]—(1—triisopropilsilanil-1H-pirrolo[2,3-b]piridin-3-
il)-metanol (606, 180.0 mg, 0.33 mmol} en acetonitrilo (15.0 ml) se agregaron trietilsilano (1.00 ml,
6.26 mmol) y acido triflucroacético (0.50 mi, 6.50 mmol). La reaccion se calenté a reflujo durante 2
horas, luego se vertié en carbonato de potasio acuoso y se extrajo con acetato de etilo. La capa
organica se seco sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentrd y purificd por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de étilo en hexano
para dar un sélido blanco (P-0335, 24.9 mg, 19.4%). MS (ESI) [M+H"]" = 367.0.

Ejemplo 35: Sintesis de 1-bencensulfonil-5-cloro-3-(2-metanosulfonil-pirimidin-5-ilmetil)-1H-
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pirrolo[2,3-b]piridina 610

[0261] 1-Bencensulfonil-5-cloro-3-(2-metanosulfonil-pirimidin-5-ilmetil)-1H-pirrolo[2,3-b]piridina 610
se sintetizo en 3 etapas a partir de 1-bencensulfonil-5-cloro-3-yodo-1H-pirrolo[2,3-b]piridina 581
como se muestra en el Esquema 191.

Esquema 191
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Etapa 1 - Sintesis de (1-bencensulfonil-5-cloro-1H-pirrolo[2, 3-bjpiridin-3-il)-(2-metilsulfanil-pirimidin-
5-il)-metanol (608):

[0262]} A una solucidn de 1-Bencensulfonil-5-cloro-3-yodo-1H-pirrolo[2,3-b]piridina (581, 4.36 g,
10.4 mmol) en tetrahidrofurano (100.0 ml) a -40 °C bajo nitrégeno, cloruro de isopropilmagnésio
(2.0 M en tetrahidrofurano. 5.06 ml) se agregd lentamente. La reaccidén se dejé entibiar a 5 °C
durante 60 minutos, luego se enfrid a -40 °C, seguido por la adicion de 2-metilsuIfanil—pirimidinéi5—
carbaldehido (607, 1.30 g, 8.43 mmol, disuelto en tetrahidrofurano 15.0 ml). La reaccion se dejo
entibiar a 10 °C durante 2 horas. La reaccion se vertidé en cloruro de amonio acuoso y se extrajo
con acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro y se filtré. El filtrado
se concentré y purificd por cromatografia de collena en gel de silice eluyendo con 2% a 15% de
metanol en diclorometano para dar el compuesto deseado (608, 3.00 g, 79.6%). MS (ESI) [M+H']"
=447 2.

Etapa 2 — Sintesis de 7-bencensu/foni/—5—cloro;3—(2—metilsulfanil—pirimidin-5-i/metil)-1H-pirrolo[2,3—
bjpiridina (609):

[0263] A (1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-il)-(2-metilsulfanil-pirimidin-5-il)-metanol

(608, 0.35 g, 0.78 mmol) en diclorometano (15.0 ml) se agregaron ftrietilsilano (2.00 mi, 12.52
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mmol) y acido trifluoroacético (1.00 ml, 13.0 mmol). La reaccion se agitdé a 35 °C durante la noche,
luego se concentrd, se vertid en carbonato de potasio acuoso, y se extrajo con acetato de etilo. La
capa organica se seco sobre sulfato de sodio anhidro y se filtro. El filtrado se concentré y purifico
por cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en
hexano para dar el compuesto deseado (609, 0.25 g, 74%). MS (ESI) [M+H']" = 430.9.

Etapa 3 - Sintesis de 1-bencensulfonil-5-cloro-3-(2-metanosulfonil-pirimidin-5-ilmetil)- 1H-pirrolo[2, 3-
blpiridina (610} y 1-bencensulfonil-5-cloro-3-(2-metanosulfinil-pirimidin-5-ilmetil)-1H-pirrolo[2, 3-
bpiridina (611):

[0264] A 1-bencensulfonil-5-cloro-3-(2-metilsulfanil-pirimidin-5-ilmetil)-1H-pirrolo[2, 3-b]piridina (609,
0.500 g, 1.16 mmol) en diclorometano (15.0 ml) se agregd acido meta-cloroperoxibenzoico (rr].éx.
77%, 0.572 g, 2.55 mmol) a 0 °C. La reaccién se agité a 0 °C durante 70 minutos, luego se vertié
en agua y se extrajo con acetato de etilo. La capa organica se seco sobre sulfato de sodio anhidro
y se filtro. El filtrado se concentrd y purificd por cromatografia de columna en gel de silice eluyendo
con 20% a 100% de acetato de etilo en hexano para dar los combuestos deseados (610, 0.310 g,
57.7%), MS (ESI) [M+H']" = 463.1; y (611, 0.200 g, 38.6%), MS (ESI) [M+H"]" = 447.2.

[0265] 1-Bencensulfonil-3-(2-metanosulfonil-pirimidin-5-ilmetil)-1H-pirrolo[2,3-b]piridina 612

N @
= S;O
/7/
N
B
o
N
N" So,ph

se preparé siguiendo 'eI protocolo del Esquema 191, sustituyendo 1-bencensulfonil-5-cloro-3-yodo-
1H-pirrolo[2,3-b]piridina 581 con 1-bencensulfonil-3-yodo-1H-pirrolo[2,3-b]piridina en la Etapa 1.
Ejempio 36: Sintesis de (4-cloro-bencil)-[5-(5-cloro-1 H-pi‘rrolo[2,3-b]piridin-3-ilmetil)-
pirimidin-2-il]-amina P-0260

[0266] (4-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-ii]-amina P-0260 se
sintetizé en 2 etapas a partir de 1-bencensulfonil-5-cloro-3-(2-metanosulfonil-pirimidin-5-iimetil)-1H-
pirrolo[2,3-b]piridina 610 como se muestra en el Esquema 192.

Esquema 192
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Etapa 1 - Sintesis de [5-(1 —bencensu/foni/—S—cloro—1H—pirro/o[2,3—b]piridin-3-i/meti/)-pirimidin-2-il]:(4-
cloro-bencil)-amina (613):

[0267] A 1-bencensulfonil-5-cloro-3-(2-metanosuifonil-pirimidin-5-ilmetil)-1H-pirrolo[2,3-b]piridina
(610, 0.060 g, 0.13 mmol, preparada como se describe en el Ejemplo 35, Esquema 191) en N-
metilpirrolidinona (1.80 ml) se agregd p-clorobencilamina (61, 0.20 g, 1.4 mmol). La reaccién se
irradié con microondas a 300 watts, 150 °C durante 15 minutos, luego se vertid en agua y se
extrajo con acetato de etilo. La capa organica se secé sobre sulfato de sodio anhidro y se filtro. El
filtrado se concentré y purificd por cromatografia de columna en gel de silice eluyendo con 20% a
100% de acetato de etilo en hexano para dar el compuesto deseado (613, 0.05 g, 74%). MS (ESI)
[M+H']" = 524 3.

Etapa 2 - Sintesis de (4-cloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-
amina (P-0260):

[0268] A [5-(1-bencensulfonii-5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil}-pirimidin-2-il}-(4-cloro-bencil)-
amina (613, 0.050 g, 0.095 mmol) en tetrahidrofurano (10.0 ml) se agregd fluoruro de
tetrabutilamonio, trihidratado (0.20 g, 0.63 mmol) bajo una atmosfera de nitrégeno. La reaccién se
agitoé a temperatura ambiente durante la noche, luego se vertié en agua, y se extrajo con acetato
de etilo. La capa organica se secd sobre sulfato de sodio anhidro y se filtré. El filtrado se concentro
y lavd con acetato de etilo en hexano para dar un sélido blanquecino (P-0260, 16.9 mg, 46%). MS
(ESI) [M+H']" = 385.9.

[0269] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 192,
sustituyendo p-clorobencilamina 61 con una amina adecuada en la Etapa 1. Los siguientes
compuestos se prepararon siguiendo este protocolo:
[5-(5-Cloro-1H-pirrolo(2,3-b]piridin-3-iimetil}-pirimidin-2-il]-(2,6-difluoro-bencil)-amina (P-0261),

[5-(5-Cloro-1H-pirrolof2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina (P-0262),
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(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-ill-amina (P-0263),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2-fluoro-bencil)-amina (P-0264),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil}-pirimidin-2-il]-(2,4-difluoro-bencil)-amina (P-0265),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina (P-0266),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2,5-difluoro-bencil)-amina (P-0267), y

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(3-trifluorometil-bencit)-amina (P-0268).

La siguiente tabla indica la amina (Columna 2) usada en el Esquema 192 para proporcionar los

compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y la Columna 4 el

resultado experimental de la espectrometria de masas.

MS  (ESI)
Numero de '
Amina en la Etapa1 | Compuesto [M+H'T"
compuesto
cbservada
F
F r@
=N
P-0261 2N o Wals 384.1
! R o\ N F
F N/ ”
=5
NH
P-0262 HzN cnﬁg—{,{ Foc 418.9
CF3 N/ ﬁ
=N
P-0263 \/Q ci ~H \ N/>- cl 384.2
Cl NZ H
HoN - N/H—Q
P-0264 \/Q CIM(N’)— F 368.2
F NN
HaN F =N r@
NH
P-0265 VQ/ CIMQJ)_ F 386.2
F NN
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=N CF.
HN CF, N Wass
P-0266 2 cl Bn N 418.9
N? N
E F
— /—Q MHT =
P-0267 HN o Q N,)—NH ) \
, \/ N\ 384.0
F NN
R
H-N NH
P-0268 2 \/Q CIMQN/ CFs 419.2
CF3 N/ ”

Ejemplo 37: Sintesis de (2-fl.uoro-5-trifluorometiI-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-i|metil)—
pirimidin-2-il}-amina P-0291

[0270] (2-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina P-
0291 se sintetizd en 1 etapa a partir de 1-bencensulfonil-3-(2-metanosulfonil-pirimidin-5-ilmetil)-1H-
pirrolo[2,3-b}piridina 612 como se muestra en el Esquema 193.

Esquema 193

|\ N + — |\ A\
N"TN F 6 NN P-0291
612

Etapa 1 — Sintesis de (2-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-bjpiridin-3-ilmetil)-pirimidin-
2-il]-amina (P-0291):

[0271] A 1-bencensulfonil-3-(2-metanosulfonil-pirimidin-5-iimetil)-1H-pirrolo[2,3-b]piridina (612,
0.080 g, 0.19 mmol, preparada como se describe en el Ejemplo 35, Esquema 191) en N-
metilpirrolidinona (1.00 ml) se agregd 2-fIuoro-5-trif|uorometil-benc.ilamina (614, 0.20 g, 1.0 mmol).
La reaccién se irradioé con microondas a 300 watts, 150°C durante 15 minutos. Hidréxido de potasio
en agua (1.00 M, 2.00 ml) se agregd a la reaccion. La reaccién se irradié con microondas a 300

watts, 90°C durante 10 minutos, luego se vertid en agua y se extrajo con acetato de etilo. La capa
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organica se secé sobre sulfato de sodio anhidro y se filtrd. El filtrado se concentrd y purificd por
cromatografia de columna en gel de silice eluyendo con 20% a 100% de acetato de etilo en hexano
para dar un sélido blanco (P-0291, 37.4 mg, 50%). MS (ESI) [M+H™]" = 402.6.

[0272] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 193,
sustituyendo 2-fluoro-5-trifluorometil-bencilamina 614 con una amina adecuada. Los siguientes
comphestos se prepararon siguiendo este protocolo:
(2,5-Difluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il-amina (P-0292),
(2-Cloro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0293),
(3-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0294),\
(3,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0295),
(2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-if]-amina (P-0300),
(2-Cloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0301),
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina (P-0302),
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-trifluorometoxi-bencil)-amina (P-0303),
(5-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0304),
(2,4-Dicloro-bencil)-{5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-i{]-amina (P-0305),
(2,4-Diftuoro-bencil)-[5-(1 H-pirrolo[2,3-b]piﬁdin-3-i|metil)-pirimidin-2-i|]-amina (P-0306),
(4-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0307),
[5-(1H-Pirrolo[2,3-b]piridin-3-itmetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina (P-0308),
(2-fluoro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina (P-0309),
(2,5-Dicloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0310),
(3-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-ilJ-amina (P-0311),
(2-Difluorometoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0312),
(2,3-Dicloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0313),
(4-Cloro-2-fluoro-bencil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0314),
(5-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0315);‘
(2-Cloro-4-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0316),

(5-Cloro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0317),
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(5-fluoro-2-metil-bencil)-[5-(1H-pirrolof2,3-b]piridin-3-iimetil)-pirimidin-2-il}-amina (P-0318),

(2-fluoro-4-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0319),

(4-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il}-amina (P-0320),-y

(2-Cloro-5-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina (P-0407).

La siguiente tabla indica la amina (Columna 2) usada en el Esquema 193 para proporcionar los

compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y la Columna 4 el

resultado experimental de la espectrometria de masas.

MS (ESI)
Numero de
[M+H'T*
compuesto Amina Compuesto
observada
F F
=N
P-0292 HaN \_/—NH >/:< 352.3
|\ o\ N F
F NN
CF3 CFs
R =N
P-0293 HoN \ /—NH C 418.2
I\ A N Cl
cl NN
CF, CFs
=N
P-0294 HzN\/@ (rg—{%NH :<< 402.5
’ | >4 N F
F NN
F F
=N
P-0295 HoN \_/NH :<< 352.3
]\ o\ N F
F NN
HoN \”N,HG@
P-0300 | SN N F 334.5
F NN
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H2N \_N/>—N/H——©
P-0301 N N C 349.9
of NN
N @
NH
P-0302 Hsz© (j\/g—{ru/)_ CFs 384.0
CF, NN
N @
NH
P-0303 HzNVQ m:g_{rf_ J. 400.5
_ -CF
Oce, NN :
Cl ) Cl
=N
P-0304 H2N\/© (%‘(N/)—NH F/; 3679
| N
F NN
HoN ci -~ o
P-0305 \/Q/ M{N/)— cl 383.9
Cl NN
= F
HoN F ( N/)_N/H—Q
P-0306 e 352.4
F NN
=N /—< >—CI
H,N cl \_,/~NH
P-0307 2 Sl 352.0
N7 N
=N /——< >—CF
CF3 \ /)‘NH ’
P-0308 HoN SN 384.0
NN
a2
NH
P-0309 (T{{N)— FcF, 402.5

T
N
pd
O
M
w

Z
IZ
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P-0318

cl
P-0310 H2N \_/NH 389.0
|\ O\ N Cl .
cl Nig N
=N
HoN \ /)'—N/P'T_Q
P-0311 N Fc 368.0
J o
HoN —N
‘ >—NH
P-0312 d NG S 3825
N ﬁ F
F
=N
H2N \ /—NH :<
P-0313 B N crc 385.0
| 2
Cl c N ”
H,N Cl =N NQ‘Q’C‘
P-0314 VQ (T\C{N/)_ F 367.9
F NN
F F
”N%’—@
- NH
P-0315 HN MQN/ i 402.4
CFs NN
HoN F \—N/>_Nﬁ§H }F
P-0316 | N N cl 368.2
ol NN
cl Cl
=N
P-0317 HoN (TC(N?—NH 364.8
l N\
Vg N
F
Hsz@ 348.6
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HaN CFs S ri)—NHﬁQ ’
P-0319 | 4 N F 402.5
. F N .
Nas

P-0320 HoN N N FaC 402.5
CF; NN
F F
=N_ H
N
P-0407 HoN N\ r\/?’ 368.3
| A Ci
cl N

Ejemplo 38: Sintesis de [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-
difluorometoxi-bencil)-amina P-0390

[0273] [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-difluorometoxi-bencil)-amina P-
0390 se sintetizo en 1 etapa a partir de 1-bencensulfonil-5-cloro-3-(2-metanosulfonil-pirimidin-5-
iimetil)-1H-pirrolo[2,3-b]piridina 610 como se muestra en el Esquema 194.

Esquema 194

P-0390

Etapa 1 - Sintesis de [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-
difluorometoxi-bencil)-amina (P-0390) ‘

[0274] A 1-bencensuIfoniI-5-cloro-3-(2-metanosulfoniI-pirimidin-5-i|meti|)-1H-pirrolo[2,3-b]piridin‘a
(610, 0.060 g, 0.13 mmol, preparada como se describe en el Ejemplo 35, Esquema 191) en N-
metilpirrolidinona (1.40 ml) se agregd 2-difluorometoxi-bencilamina (615, 0.200 g, 1.16 mmol). La
reaccion se irradid con microondas a 300 watts, 150 °C durante 15 minutos. Hidroxido de potasio
en agua (1.00 M, 2.00 ml) se agreg6 a la reaccion. La reaccién se irradié con microondas a 300

watts, 90 °C durante 10 minutos, luego se vertié en acetato de etilo y agua. La capa organica se
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concentré y purificé por cromatografia de columna en gel de silice eluyendo con 20% a 100% de
acetato de etilo en hexano para dar un sélido blanco (P-0390, 10.9 mg, 20%). MS (ESI) [M+H']" =
418.0.

[0275] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 194,
sustituyendo  2-difluorometoxi-bencilamina 615 con una amina adecuada. Los siguientes
compuestos se prebararon siguiendo este protocolo:
[5-(5-Cloro-1H-pirrolo{2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2-fluoro-5-trifluorometil-bencil)-amina  (P-
0289),
[5-(5-Cloro-1H-pirrolo[2,3—b]piridin—3—i|rhetil)—pirimidin—2-il]—(5-fluoro—2-triﬂuorometil-bencil)-amina (P-
0391),

(3-Cloro-2-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina (P-0392),
[5-(5-Clorc-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2-fluoro-3-trifluorometil-bencit)-amina (P-
0393),
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-fluoro-4-trifluorometil-bencil)-amina  (P-
0394),

[5-(5-Cloro-1 H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il}-(2, 3-difluoro-bencit)-amina (P-0395),
(2-Cloro-4-fluoro-bencil)-[5-(5-cloro-1H-pirrolof2, 3-b]piridin-3-ilmetil)-pirimidin-2-ill-amina (P-0396),
[5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometoxi-bencil)-amina (P-0402),
y

(2-Cloro-5-fluoro-bencil)-[{5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil}-pirimidin-2-il]-amina (P-0408).
La siguiente tabla indica la amina (Columna 2) usada en el Esquema 194 para proporcionar los
compuestos (Columna 3). La Columna 1 proporciona el numero de compuesto y la Columna 4 el

resultado experimental de la espectrometria de masas.

MS  (ESI)
Numero de
) Amina Compuesto [M+HT
compuesto
observada
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H,N
P-0289 2 V@ N - 436.0
F NN
F N H F
i
P-0391 HoN cl | A N ed 436.0
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CFs NN
_N_H
P-0392 S g c 402.0
d c 7 N
=N_H
H,N N MHT =
N-N
P-0393 Gl F Chs
£ CFy IN/ N 434.1
H
_N_H
H,N CFs C {NVQ'C%
P-0394 CInrSA ¢ 437.3
F NN
=N_H
H N C D’NV@Z
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' F F N” N
-N_H
P-0396 Cl '\ N cl 402.0
of N N
=N_H
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P.0402 H,N cl ~A N d 434.3
P CF
O\CFs N H 3
£ F
_N_ H
\ ™
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| ) N Cl
cl NN
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Ejemplo 39: Sintesis de (2-cloro-6-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-
2-il]-amina P-0210

[0276] (2-Cloro-6-flucro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina  P-0210 se
sintetiz6 en 2 etapas a partir de 5-(1-Bencensuifonil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-
ilamina 600 como se muestra en el Esquema 195.

Esquema 195

=N\ ~NH = -
/ 2 / /
NN ¢l N\ NN \/@
| S " Etapa1 “ F EtapaZ 7N
“ N
H

N
N7 N 617
s00 SO2Ph F 616 SOzPh P-0210

Etapa 1 — Preparacion de [5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-iimetil}-piridin-2-il}-(2-cloro-
6-fluoro-bencil)-amina (617):

[0277!] 5-(1-Bencensulfonil-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamina (600, 30 mg, 0.083
mmol, preparada como se describe en el Ejemplo 29, Esquema 185) se combiné con 2-clord-6-
fluoro-benzaldehido (616, 26.2 mg, 0.165 mmol) en un vial de reaccién para microondas de 2 ml.
La mezcla se disolvio en etanol:acido acético (95:5, 0.6 ml). Cianoborohidruro soportado en silice
(1.0 mmol/g, 83 mg, 0.083 mmol) se agregd y la mezcla se irradid con microondas a 300 watts
durante 5 minutos a 100 °C. La silice se separd por centrifugacién y el sobrenadante en solucion se
decanté. El residuo de silice se enjuago con etanol (0.500 ml) y se centrifugd. Los solventes se
combinaron y removieron bajo presion reducida para dar el compuesto 617, que se usd en la
siguiente etapa sin purificacion posterior.

Etapa 2 — Preparacion de (2-cloro-6-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-
amina (P-0210):

[0278] [5-(1-Bencensulfonil-1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-(2-cloro-6-fluoro-bencil)-
amina 617 se combind con metanol:hidréxido de potasio (1M) (1:1, 0.5 ml). La mezcla se calent6 a
80 °C durante 2 horas. Acido acético (0.1 mi) se agrego y los solventes se removieron bajo presion

reducida. El residuo restante se disolvid en dimetilsulfoxido (0.4 ml) y se purificd por HPLC de fase
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inversa en una columna Phenomenex (50mm x 10mm ID) eluyendo con 0.1 % de acido
trifluoroacético en agua y 20-100 % de acetonitrilo con 0.1% de acido trifluoroacético durante 16
minutos a un flujo volumétrico de 6 mi/minuto para proporcionar el compuesto deseado P-0210. MS
(ESI) [M+H']" = 367.1.

[0279] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 195,
reemplazando 2-cloro-6-fluoro-benzaldehido 616 con un aldehido apropiado en la Etapa 1. Los
siguientes compuestos se produjeron siguiendo este procedimiento: |
Fenetil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ill-amina (P-0211),

(2,4-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0212),
(2-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0213),
(3-Bromo-piridin-4-ilmetil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0214),
(2-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0215),
(2-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0216),
(2-Metil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0217),
(1-Metil-1H-benzoimidazol-2-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0218),
(6-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0219),

(1 H—@enzoimidazol—2—i|meti|)-[5—(1 H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0220),
(2-Cloro-4-fluoro-bencil)-[5-( 1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0221),
(5-Metoxi-piridin-3-itmetil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0222),
(3-fluoro-piridin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0223),
(6-Metoxi-piridin-2-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0224),
(4-fluoro-2-trifluorometil-bencil)-[5-(1 H—pirrolo[2,3-b]piridin-3-i|meti|);piridin-2-il]—amina (P-0225),
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina (P-0226),
(3,5-Dicloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0227),
(6-Morfolin-4-il-piridin-2-iimetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0228),
(3-fluoro-piridin-2-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0229),
(5-ﬂubro-piridin-3-i|meti|)-[5-(1 H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0230),

(2,4-Dicloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0342),



(3-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0343),
(2-flugro-4-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0344),
(4-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-amina (P-0345),
(3-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-03486),
(2-Morfolin-4-il-piridin-3-ilmetil)-[5-(1H-pirrolo{2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0347),
(4-Cloro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0348),
(2-Cloro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0349),
(2-fluoro-5-trifluorometil-bencil)-[5-( 1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0350),
(2,3-Dicloro-bencil)-{5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0351),
(2-fluoro-3-metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0352),
Dimetil-(5-{[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino}-metil}-pirimidin-2-il)-amina (P-
0353).,
(3-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0354),
(5-fluoro-piridin-2-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0355),
(3,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0356),
(2-Propoxi-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0357),
(2-Morfolin-4-il-benciI)-[é-(1 H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0358),
(2-Cloro-3-metoxi-bencil)-[5-(1 H-pirrolo[2,3-b]piridin-3—i|metilj—piridin-2—i|]—amina (P-0359),
(2-fluoro-6-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0360),
[2-(2-Morfolin-4-il-etoxi)-bencil]-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0361),
(2,3-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0362),
(2-Cloro-3-triflucrometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0363),
(2-Cloro-5-fluoro-bencil)-[5-(1 H—pirrolo[2,3-b]piridin-3-i|metil)—piridin-2-il]-amina (P-0364),
(2-fluoro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0365),
(5-fluoro-2-metoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0366),
(2-Difluorometoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0367),
(2-fluoro-4-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0368),
[2-(3-Dimetilamino-propoxi)-bencil]-[5-(1H-pirrolo{2, 3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0369), , b ‘
A\
4 ,\/) '
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(2,6-Dimetoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0370),
(2-fluoro-5-metoxi-bencil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0371),
(4-fluoro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-amina (P-0372),
(3-Cloro-5-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0373),
(6-Ciclopentiloxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0374),
(5-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0375),
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-[2-(2,2, 2-trifluoro-etoxi)-piridin-3-ilmetill-amina ~ (P-
0376),

(2-fluoro-3-{[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-ilamino}-metil}-fenil)-amida del acido
propano-1-sulfonico (P-0377),

(2,5-Dicloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0380),
Pirimidin-5-ilmetil-[5-(1H-pirrolo[2,3-b]piridin-3-itmetil}-piridin-2-il]-amina (P-0381),
(5-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0382),
(2-Etil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina (P-0383),

2,2-Dimetil-N-(3-{[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-ilamino]-metil}-piridin-2-il)-
propionamida (P-0384),
Metil-(3-{[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamino}-metil}-piridin-2-il)-amina (P-0385),
Metil-(5-{[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-ilamino]-metil}-pirimidin-2-il)-amina (P-0386),
(2-Cloro-4—h1etanosuIfonil-bencil)-[5-(1 H-pirrolo[2,3-b]piridin-3-i|metil)-piridin-2—i|]—amina (P-0387),
(5-fluoro-2-metil-bencil}-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-amina (P-0397),
(2,2-Difluoro-benzo[1,3]dioxol-4-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina  (P-
0398),

Dimetil-(3-{[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-ilamino]-metil}-piridin-2-il)-amina (P-0399),
(5-Cloro-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina (P-0400), y
(2-Metoxi-pirimidin-5-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il}-amina (P-0401).

La siguiente tabla indica el aldehido (Columna 2) usado en la Etapa 1 del Esquema 195 para
proporcionar los compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y la

Columna 4 el resultado experimental de la espectrometria de masas.
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Ejemplo 40: Sintesis de [4-Cloro-5-(5-cloro-1H-pirrolo[2,3-‘b]piridin-3-i|metil)-tiazol-2-iI]-(6-
metoxi-piridin-3-ilmetil)-amina P-0190 |

[0280] [4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metoxi-piridin-3-ilmetil)-
amina P-0190 se sintetizé en 2 etapas a partir de 5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-
b]piridin-3-ilmetil)-4-cloro-tiazol-2-ilamina 592 como se muestra en el Esquema 196.

Esquema 196
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Etapa | - Preparacién de [5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-bjpiridin-3-iimetil)-4-cloro-
tiazol-2-il]-(6-metoxi-piridin-3-ilmetil}-amina (619).
[0281] 5-(1-Bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-4-cloro-tiazol-2-ilamina (592, 30
mg, 0.083 mmol, preparada como se describe en el Ejemplo 27, Esquema 183) se combind con 6-
metoxi-piridina-3-carbaldehido (618, 26.2 mg, 0.165 mmol) en un vial de reaccién para microondas
de 2 ml. La mezcla se disolvid en etanol: acido acético (95:5, 0.6 ml). Cianoborohidruro soportado
en silice (1.0 mmol/g, 83 mg, 0.083 mmol) se agregd y la mezcla se irradié con microondas a 300
watts durante 5 minutos a 100 °C. La silice se separ6 por centrifugacion y el sobrenadante en
solucion se decanto. El residuo de silice se enjuagoé con etanol (0.500 ml) y se centrifugd. Los
solventes se combinaron y removieron bajo presion reducida para dar el compuesto deseado 619,
que se uso sin purificacion posterior.
Etapa Il — Preparacion de [4-cloro-5-(5-cloro-1H-pirrolo[2, 3-bjpiridin-3-ilmetil)-tiazol-2-il]-(6-metoxi-
piridin-3-ilmetil)-amina (P-0190):
[0282] [5-(1-ABencensquoniI—1H-pirrolo[2,3-b]piridin-3-iImetil)—4-cloro-tiazoI-2-iI]—(6-metoxi—piridin-3-
iimetil)-amina 619 se combind con metanol: hidréxido de potasio (1M) (1:1, 0.5 ml). La mezcla se
calentd a 80 °C durante 2 horas. Acido acético (0.1 ml) se agregé y los solventes se removieron
bajo presion reducida. El residuo restante se disolvié en dimetilsulfoxido (0.4 ml) y se purificd por
HPLC de fase inversa en una columna Phenomenex (50mm x 10mm ID) eluyendo con 0.1 % de
acido trifluoroacético en agua y 20-100 % de acetonitrilo con 0.1% de acido trifluoroacético durante
16 minutos a un flujo volumétrico de 6 ml/minuto para proporcionar el compuesto deseado P-0190.
S (ESI) [M+H']" = 419.9.
[0283] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 196,
reemplazando 6-metoxi-piridina-3-carbaldehido 618 con un aldehido adecuado en la Etapa 1. Los

siguientes compuestos se produjeron siguiendo este procedimiento:
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{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-tiazol-2-iimetil-amina (P-0189),
Bencil-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-amina (P-0192),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(3-metoxi-bencil)-amina (P-0193),
(4-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-amina (P-0194),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-it]-(4-fluoro-bencil)-amina (P-0195),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazoi-2-il]-(2,4-dimetil-tiazol-5-iimetil)-amina (P-
0196),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-etil-5-metil-3H-imidazol-4-ilmetil)-
amina (P-0197),
[4-Cloro-5-(5-c|oro-1H-pirrolo[2,3—b]piridin-3-ilmetiI)-tiazol-2-il]-(2-eﬁI-2H-pirazol—3—i|metil)—amina (P-
0198),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(6-metoxi-piridin-2-ilmetil}-amina  (P-
0199),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(3-fluoro-piridin-4-iimetil)-amina ~ (P-
0200), |
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-itmetil)-tiazol-2-it}-(2-metil-tiazol-4-iimetil}-amina (P-
0201),

{4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-metil-tiazol-5-iimetil}-amina (P-
0202),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-cloro-piridin-2-ilmetil)-amina (P-
0203),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il}-piridin-3-ilmetil-amina (P-0236),
{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-piridin-4-ilmetil-amina (P-0237),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(3-cloro-piridin-4-ilmetil)-amina (P-
0238),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(1-etil-1H-pirazol-4-iimetil)-amina  (P-
0239),

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilimetil)-amina (P~
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0240),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-metoxi-piridin-3-ilmetil)}-amina  (P-
0241),

[4-Cloro-5-(5-cloro-1H-pirrolo{2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina (P-0242),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-cloro-6-fluoro-bencil)-amina (P-
0243),

{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-fenetil-amina (P-0244),
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2,4-difluoro-bencil)-amina (P-0245),
[4-Cloro-5-(5-cloro-1H-pirrolo{2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-fluoro-bencil)-amina (P-0246),
[4-Cloro-5-(5-clo1;o-1H,—pirrélo[Z,3-b]piridin—3-i|metiI)-tiazol-2-iI]-(2-metoxi—piridin—3—i|meti|)—amina (P-
0247),

(2-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-amina (P-0248),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-metil-bencil)-amina (P-0249),
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-cloro-4-flucro-bencil)-amina (P-
0250),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(3-fluoro-piridin-2-iimetil)-amina ~ (P-
0251),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-morfolin-4-il-piridin-2-iimetil)-amina
(P-0252),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(3,5-dicloro-piridin-4-ilmetil)-amina
(P-0253),

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(2-trifluorometil-bencil}-amina (P-
0254), y

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(6-metil-piridin-2-iimetil}-amina (P-
0255).

La siguiente tabla indica el aldehido (Columna 2) usado en la Etapa 1 del Esquema 196 para

proporcionar los compuestos (Columna 3). La Columna 1 proporciona el nimero de compuesto y la
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Columna 4 el resultado experimental de la espectrometria de masas.
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MS(ESI)
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[0284] Compuestos adicionales se prepararon siguiendo el protocolo del Esquema 196,
reemplazando  5-(1-bencensulfonil-5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-4-cloro-tiazol-2-ilamina
592 con 5-(1-bencensulfonil-1H-pirrolo[2,3-b]piridin-3-iimetil)-4-cloro-tiazol-2-ilamina 593
(preparada como se describe en el Ejemplo 27, Esquema 183) ademas de reemplazar 6—metox‘i-
piridina-3-carbaldehido 618 con un aldehido adecuado en la Etapa 1. Los siguientes compuestos
se produjeron siguiendo este procedimiento:
[4-Cloro-5-(1H-pirrolof2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2,4-dimetil-tiazol-5-ilmetil)-amina (P-0204),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-etil-5-metil-3H-imidazol-4-iimetil)-amina
(P-0205),

{4-Cloro-5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilmetil)-amina (P-0206),
{4-Cloro-5-(1 H—pirrolo[2,3-b]piridin-3-iImetiI)-tiazoI-2-il]-(5—metoxi—piridin-3-i|meti|)—émina (P-0207),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4,5-dimetil-tiofen-2-iimetil)-amina (P-0208),
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2, 5-dimetil-tiofen-3-ilmetil)-amina (P-0209),
La siguiente tabla indica el aldehido (Columna 2) usado en la Etapa 1 del Esquema 196 para

proporcionar los compuestos (Columna 3). La Columna 1 proporciona el numero de compuesto y la
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Columna 4 el resultado experimental de la espectrometria de masas.

MS(ESI)
Numero de
Aldehido Compuesto (M+H']
compuesto
observada
Ci N '
Iy /\Q\N
s/< I~
X |
NTTN
2 Cl
/ )\ /\Q\N
P-0205 HNTY LR HN”S 387.1
O [ T
NN
ci
N
= ()
P-0206 N\ F ~ S H Ns 373.9
O N [ T
NTR
o— Cl
/'}\N /N
P-0207 - N SH S 386.3
7N | 0
0] N N l’:ll
N
/ S
N )
P-0208 N A H 389.1
O\ S |N/ ”
CNIN
S [ 3OS
P-0209 o W A S H s 389.1
\
N

Ejemplo 41: Sintesis de 5-[1-(1H-pirrolo[2,3-b]piridin-3-i|)-etiI]-piridin-2-il-(4-trifluorometiI-

bencil)-amina P-0388

[0285] 5-[1-(1H-Pirrolo[2,3-b]piridin—3—iI)—etiI]—piridin-2—iI-(4-trifluorometil-benciI)-amina P-0388 se

sintetizé a partir de (5-bromo-piridin-2-il)-(4-trifluorometil-bencif}-amina 17 como se muestra en el



Esquema 197.

Esquema 197
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Etapa 1 - Preparacion de 1-[6-(4-trifluorometil-bencilamino)-piridin-3-ilj-etanona (620):

[0286] (5-Bromo-piridin-2-il)-(4-trifluorometil-bencil)-amina (17, 3.00 g, 9.06 mmol) se disolvid en
tetrahidrofurano (80 ml). La reaccién se enfrié a -78 °C bajo una atmésfera de argén. 2.5 M de n-
butilitio en hexano (10.9 ml) se agregd. La reaccion se agité a -78 °C durante 60 minutos. N-
Metoxi-N-metilacetamida (1.93 ml, 18.1 mmol) se agregd a la reaccion, que se dejd entibiar a
temperatura ambiente. La reaccion se vertid en 1M de cloruro de amonio y salmuera y se extrajo
con acetato de etilo. Las porciones organicas se secaron con sulfato de sodio anhidro, se filtraron y
el filtrado se adsorbi¢ sobre silice. La mezcla se purificé por cromatografia en gel de silice (acetato
de etilo:hexanos) para proporcionar el compuesto deseado como un aceite que cristalizé a un
sélido blanco (620, 1.328 g, 50%), consistente con la estructura del compuesto por 'H-NMR y

S(ESI): [M+H']'=295.3.

Etapa 2 - Preparacion de ter-butiléster del acido (5-aceti/-pifidin-2-i/)-(4-triﬂuoromet/‘/-benci/)-
carbamico (621):

[0287] A 1-[6-(4-trifluorometil-bencilamino)-piridin-3-il}-etanona (620, 1.30 g, 4.42 mmol) en '
tetrahidrofurano (15.0 ml) se agregaron di-ter-butildicarbonato (1.10 g, 504 mmol), 4-
dimetilaminopiridina (0.0259 g, 0.21 mmol) y N,N-diisopropiletilamina (0.888 mi, 5.10 mmoi) b.éj‘o
una atmosfera de nitrogeno. La reaccion se agitd a temperatura ambiente durante 3 dias. La
mezcla se extrajo con acetato de etilo y bicarbonato de sodio saturado. Las porciones organicas se

secaron con sulfato de sodio anhidro, se filtraron y el filtrado se adsorbi6 sobre silice. La mezcla se
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purificé por cromatografia en gel de silice (0—15% de acetato de etilo:hexanos) para proporcionarAeI
compuesto deseado como un aceite que solidific6 a un sélido blanco (621, 1.29g, 74%),
consistente con la estructura del compuesto por 'H-NMR. |
Etapa 3 - Preparacion de 1-[6-(4-trifluorometil-bencilamino)-piridin-3-il]-1-(1-triisopropilsilanil-1H-
pirrolof2, 3-bjpiridin-3-il)-etanol (622):

[0288] 3-Yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina (96, 485.9 mg, 1.21 mmol) se disolvié en
tetrahidrofurano (8 ml) a -20 °C bajo una atmosfera de nitrégeno. 2.0 M de cloruro de
isopropilmagnesio en tetrahidrofurano (0.655 ml) se agregé. La reaccién se agité a -20 °C durante
1 hora. En la reaccion se agrego6 ter-butiléster del acido (5-acetil-piridin-2-il)-(4-trifluorometil-bencil)-
carbamico (621, 300.0 mg, 0.76 mmol) en tetrahidrofurano (6 ml) La reaccion se dejé entibiar .a
temperatura ambiente durante la noche. La mezcla se extrajo con acetato de etilo y bicarbonato de
sodio saturado. Las porciones organicas se secaron con sulfato de sodio anhidro, se filtraron y el
filtrado se adsorbid sobre silice. La mezcla se purificd por cromatografia en gel de silice (acetato de
etilo.hexanos), para proporcionar el compuesto deseado como un aceite (622, 125 mg, 29%),
consistente con la estructura del compuesto por 'H-NMR.

Etapa 4 - Preparacion de 5-[1-(1H-pirrolof2,3-b]piridin-3-il)-vinil]-piridin-2-il-(4-trifluorometil-bencil)-
amina (623):

[0289] 1-[6-(4-Trifluorometil-bencilamino)-piridin-3-il]-1-(1-triisopropilsilanil-1H-pirrolo[2, 3-b]piridin-3-
il)-etanol (622, 125.0 mg, 0.22 mmol) se disolvié en acetonitrilo (11.7 ml) y acido trifluoroacé‘t.ico
(0.175 mi, 2.3 mmol) y trietilsilano (0.292 ml, 1.8 mmol) se agregaron. La reaccion se calentc’:xa
reflujo durante la noche. La reaccion se concentrd, luego se lavd con acetato de etilo y bicarbonato
de sodio saturado. Las porciones organicas se secaron con sulfato de sodio anhidro, se filtraron y
el filtrado se adsorbio sobre silice. La mezcla se purificé por cromatografia en gel de silice (0-60%
de acetato de etilochexanos) para proporcionar el compuesto deseado (623, 43 mg, 50%),
consistente con la estructura del compuesto por "H-NMR.

Etapa 5 - Preparacion de 5-[1-(1H-pirrolof2,3-b]piridin-3-il)-etil]-piridin-2-il-(4-trifluorometil-bencil)-
amina (P-0388):

[0296] 5-[1-(1H-Pirrolo[2,3-b]piridin-3-il)-vinil]-piridin-2-il-(4-trifluorometil-bencil)-amina (623, 0.043
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g, 0.00011 mol) se disolvio en tetrahidrofurano (10 ml) y metanol (10 ml). La reaccién se agit6 bajo
una atmosfera de hidrégeno (206.8 kPa (30 psi)) durante la noche. La reaccién se filtro a través de
Celite y el filtrado se adsorbié sobre silice y se purificd por cromatografia de columna en gel de
silice '(acetato de etilo:hexanos) para proporcionar el compuesto deseado como un soélido blanco
(P-0388, 2.1 mg, 5%), consistente con la estructura del compuesto por 'H-NMR y MS(ESI):
[M+H"]"=397.6.

Ejemplo 42: Sintesis de [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-fluoro-
bencil)-amina P-0290

[0291] [5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(4-fluoro-bencil)-amina P-0290 se
sintetizo en cuatro etapas a partir de (4-fluoro-bencil)-ter-butiléster del acido (4-cloro-5-formil-tiazol-
2-il)-carbamico 624 como se muestra en el Esquema 198.

Esquema 198
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Etapa 1 - Preparacion de (4-fluoro-bencil)-ter-butiléster del &cido (4-cloro-5-formil-tiazol-2-il)-
carbamico (625): ‘

[0292] A una solucién de (4-fluoro-bencil)-ter-butiléster del acido (4-cloro-5-formil-tiazol-2-il)-
carbamico (624, 1 g, 2.70 mmol, preparada como se describe en el Ejemplo 5, Esquema 159,
Etapa 2, donde 4-(aminometil)piridina 516 se reemplaza con p-fluorobencilamina, es decir, el
intermediario en la preparacion del compuesto P-0156) en metanol (100 ml) se agregé Pd/C (100
mg, 50% de agua) y acetato de sodio (660 mg, 8.09 mmol) y la mezcla se agitdé bajo una atmédsfera

de hidrégeno (344.7 kPa (50 psi)) durante la noche observando ~50% de conversién por LC/MS.
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La mezcla se filtré sobre un lecho de Celite y el solvente se removid in vacuo y se purifico por
cromatografia en gel de silice (acetato de etilo/heptano) para proporcionar el compuesto deseado
como un sélido blanquecino (450 mg, 50 %), consistente con la estructura del compuesto por "H-
NMR.

Etapa 2 - Preparacion de ter-butiléster del acido {5-[(5-cloro-1-triisopropilsilanil-1H-pirrolo[2,3-
bjpiridin-3-il)-hidroxi-metil]-tiazol-2-il}-(4-fluoro-bencil)-carbamico (627):

[0293] A una solucidén de 5-cloro-3-yodo-1-(triisopropilsilil)-1H-pirrolo[2,3-b]piridina (626, 300 mg,
0.69 mmol) en tetrahidrofurano (10 mi) a -20 °C se agreg6 por goteo cloruro de iso-propil-magnesio
(2M en tetrahidrofurano, 0.44 ml, 0.88 mmol). La mezcla de reaccidn se dejo entibiar a 0 °C durante
10 minutos y luego se enfrié a -40 °C. A esta mezcla de reaccion se agregd una solucion de (4-
fluoro-bencil)-ter-butiléster del acido (4-cloro-5-formil-tiazol-2-il)-carbamico (625, 211 mg, 0.63
mmol) en tetrahidrofurano (5 ml). La mezcla de reaccion se dejé entibiar a 0 °C durante 30 minutos
y luego se extinguié con salmuera (50 ml). La mezcla se transfirid a un embudo de separacion y las
capas se separaron. La capa organica se seco sobre sulfato de sodio y se evapor6 in vacuo para
dar el material sin purificar que se purificdé por cromatografia de columna en gel de silice (0-30% de
acetato de etilo/heptano) para proporcionar el compuesto deseado como una espuma (120 mg,
30%), consistente con la estructura por "H-NMR.

Etapa 3 - Preparacion de ter-butiléster del acido [5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-
2-il]-(4-fluoro-bencil)-carbamico (628): ..
[0254] A una solucion de ter-butiléster del acido {5-[(5-cloro-1-triisopropilsilanil-1H-pirrolo[2,3-
b]piridin-3-il)-hidroxi-metil]-tiazol-2-il}-(4-fluoro-bencil}-carbamico (627, 120 mg, 0.186 mmol) en
acetonitrilo (3 ml) se agreg6 acido trifluoroacético (0.14 ml, 1.86 mmol) y trietilsilano (0.30 ml, 1.86
mmol). La mezcla resultante se agité durante 2 horas a 40 °C. El solvente luego se removid in
vacuo y el residuo se usé directamente en la siguiente etapa.

Etapa 4: Preparacion de [5-(5-cloro-1H-pirrolo|[2, 3-b]pir/'din-3—i/metil)-tiazo/—2-i/]-(4-ﬂuoro-bencil)-
amina (P-0290):

[0295] A la solucién de ter-butiléster sin purificar del acido [5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-

iimetil)-tiazol-2-il]-(4-fluoro-bencil)-carbamico (628, 0.186 mmol en teoria) en diclorometano (5 ml) a
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temperatura ambiente se agreg6 &cido trifluoroacetico (1 ml) y la reaccién se dejo6 agitar durante la
noche. El solvente se removid in vacuo y el residuo se recogié en acetato de etilo y luego se lavéd
con carbonato de potasio acuoso saturado cerciorandose de que se alcanzé la alcalinidad. Las
capas se separaron y la capa acuosa se extrajo de nuevo con acetato de etilo. Las capas
organicas combinadas se secaron sobre sulfato de sodio y se evaporaron in vacuo para dar el
producto sin purificar que se purificd por cromatografia en gel de silice (0-10% de metanol/acetato
de etilo). El solvente se removid in vacuo y el material se trituré con diclorometano para dar el
compuesto deseado como un soélido blanquecino (20 mg, 29 % durante 2 etapas) consistente con
la estructura del compuesto por 'H-NMR y MS(ESI): [M+H"]'=372.9.

[0296] (4-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il-amina P-0389

H
N
S :
N
cl
| F

se sintetiz6 siguiendo el protocolo del Esquema 198, reemplazando 5-cloro-3-yodo-1-

N/
)

p4
Irz

(triisopropilsilil)-1H-pirroio[2,3-b]piridina 626 con 3-yodo-1-triisopropilsilanil-1H-pirrolo[2,3-b]piridina
96, para proporcionar el compuesto deseado, consistente con la estructura por 1TH-NMR y MS(ESH):
[M+H*]"=339.0.

Ejemplo 43: Compuestos adicionales

[0297] Los siguientes compuestos de la invencion se sintetizaron siguiendo los métodos de los
ejemplos anteriormente, o métodos similares conocidos por los expertos en la técnica:
(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-il)-[2-etil-5-(4-fluoro-bencilamino)-2H-pirazol-3-il}-metanona . (P-
0184),

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-1-etil-1H-pirazol-3-il}-(4-fluoro-bencil)-amina (P-0185),
(3-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-1-metil-1H-pirazol-3-il]-amina (P-0410),
y

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil}-1-metil-1H-pirazol-3-il]-(2,5-difluoro-bencil)-amina  (P-

0411).
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Ejemplo 44: Ensayos de actividad enzimatica

[0298] Ensayos para la actividad de c-Kit o c-Fms se conocen en la técnica, por ejemplo como se
describe en la Publicacién de Solicitud de Patente Estadounidense nimero US 2007/00325189,
cuya descripcion se incorpora por la presente como referencia en su totalidad. Ensayos similares
pueden usarse para valorar la actividad de TrkA, TrkB, y HGK.

[0299] Ensayos adicionales basados en células pueden correlacionarse con la actividad de Fms de
los compuestos de la invencién. Por ejemplo, la capacidad de las células precursoras de
osteoclastos (comercialmente disponibles de Lonza) para diferenciarse a osteoclastos maduros,
debido a la estimulacion por M-CSF y RANKL, en presencia de los compuestos, puede medirse
usando un método analogo a aquel previamente reportado (Hudson et al., Journal of Urology,
1947, 58:89-92), donde la cantidad de fosfatasa acida en el sobrenadante (es decir, TRAPSb
excretada por osteoclastos maduros) es proporcional al nimero de osteoclastos maduros
presentes. En otro ejemplo, la capacidad de los macréfagos murinos dependientes de M-CSF
(BAC1.2F5) para proliferar en presencia de los compuestos puede medirse al cuitivar células como
se describe previamente (Morgan et al., Journal of Celiular Physiology, 1987, 130:420-427) y
determinar la viabilidad celular por analisis de niveles de ATP en el cultivo celular (Crouch et al,,
Journal of Immunological Methods, 1993, 160:81-8).

[0300] Los compuestos P-0092, P-0093, P-0094, P-0095, P-0096, P-0097, P-0098,

P-0099, P-0100, P-0101, P-0102, P-0103, P-0104, P-0105, P-0107, P-0108, P-0109, P-0111, P-
0112, P-0113, P-0114, P-0115, P-0116, P-0118, P-0120, P-0121, P-0122, P-0123, P-0125, P-0126,
P-0127, P-0128, P-0129, P-0131, P-0132, P-0138, P-0143, P-0144, P-0145, P-0148, P-0154, P-
0156, P-0157, P-0159, P-0161, P-0183, P-0170, P-0171, P-0173, P-0174, P-0176, P-0177, P-0179,
P-0180, P-0181, P-0182, P-0186, P-0187, P-0188, P-0190, P-0192, P-0193, P-0194, P-0195, P-
0197, P-0199, P-0201, P-0203, P-0205, P-0206, P-0208, P-0211, P-0212, P-0213, P-0214, P-0215,
P-0216, P-0217, P-0218, P-0219, P-0221, P-0222, P-0224, P-0225, P-0226, P-0228, P-0234, P-
0237, P-0239, P-0240, P-0242, P-0243, P-0244, P-0245, P-0246, P-0252, P-0253, P-0255, P-0257,
P-0258, P-0259, P-0260, P-0262, P-0263, P-0264, P-0265, P-0266, P-0267, P-0268, P-0269, P-

0270, P-0271, P-0272, P-0273, P-0274, P-0275, P-0276, P-0277, P-0278, P-0279, P-0280, P-0281,
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P-0282, P-0283, P-0284, P-0285, P-0286, P-0287, P-0288, P-0289, P-0290, P-0291, P-0294, P-
0297, P-0298, P-0301, P-0302, P-0303, P-0305, P-0306, P-0307, P-0308, P-0309, P-0311, P-0312,
P-0313, P-0314, P-0316, P-0319, P-0320, P-0321, P-0322, P-0323, P-0324, P-0325, P-0326, P-
0327, P-0328, P-0329, P-0330, P-0331, P-0332, P-0334, P-0336, P-0337, P-0338, P-0339, P-0340,
P-0341, P-0342, P-0343, P-0344, P-0345, P-0346, P-0347, P-0348, P-0350, P-0351, P-0352, P-
0354, P-0355, P-0356, P-0357, P-0358, P-0359, P-0361, P-0362, P-0363, P-0365, P-0366, P-0367,
P-0368, P-0369, P-0370, P-0371, P-0372, P-0373, P-0375, P-0376, P-0377, P-0378, P-0379, P-
0382, P-0383, P-0385, P-0387, P-0390, P-0392, P-0393, P-0394, P-0395, P-0396, P-0402, P-0404,
P-0406, P-0407, P-0408, P-0409, y P-0412 demostraron una ICs, de menos de 1 uM en al menos
uno de los ensayos de c-kit descritos en la Publicacién de Solicitud de Patente Estadounidense
numero US 2007/0032519.

[0301] Los compuestos P-0092, P-0093, P-0094, P—OOéS, P-0096, P-0097, P-0098,

P-0099, P-0100, P-0101, P-0102, P-0103, P-0104, P-0105, P-0106, P-0107, P-0108, P-0109, P-
0110, P-0111, P-0112, P-0113, P-0114, P-0115, P-0116, P-0117, P-0118, P-0119, P-0120, P-0121,
P-0122, P-0123, P-0125, P-0126, P-0127, P-0128, P-0129, P-0130, P-0131, P-0132, P-0134, P-
0135, P-0136, P-0137, P-0140, P-0141, P-0142, P-0143, P-0144, P-0145, P-0146, P-0147, P-0148,
P-0149, P-0150, P-0151, P-0152, P-0153, P-0154, P-0156, P-0157, P-0158, P-0159, P-0160, P-
0161, P-0163, P-0164, P-0165, P-0167, P-0168, P-0169, P-0170, P-0171, P-0172, P-0173, P-0174,
P-0175, P-0176, P-0179, P-0180, P-0181, P-0182, P-0183, P-0185, P-0186, P-0187, P-0188, P-
0189, P-0190, P-0191, P-0192, P-0193, P-0194, P-0195, P-0196, P-0197, P-0198, P-0199, P-0200,
P-0201, P-0202, P-0203, P-0204, P-0205, P-0206, P-0207, P-0208, P-0209, P-0210, P-0211, P-
0212, P-0213, P-0214, P-0215, P-0216, P-0217, P-0218, P-0219, P-0220, P-0221, P-0222, P-0223,
P-0224, P-0225, P-0226, P-0227, P-0228, P-0229, P-0230, P-0231, P-0232, P-0233, P-0234, P-
0235, P-0236, P-0237, P-0238, P-0239, P-0240, P-0241, P-0242, P-0243, P-0244, P-0245, P-0246,
P-0247, P-0248, P-0249, P-0250, P-0251, P-0252, P-0253, P-0254, P-0255, P-0256, P-0257, P-
0258, P-0259, P-0260, P-0261, P-0262, P-0263, P-0264, P-0265, P-0266, P-0267, P-0268, P-0269,
P-0270, P-0271, P-0272, P-0273, P-0274, P-0275, P-0276, P-0277, P-0278, P-0279, P-0280, P-

0281, P-0282, P-0283, P-0284, P-0285, P-0286, P-0287, P-0288, P-0289, P-0290, P-0291, P-0292,
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P-0293, P-0294, P-0295, P-0296, P-0297, P-0298, P-0299, P-0300, P-0301, P-0302, P-0303, P-
0304, P-0305, P-0306, P-0307, P-0308, P-0309, P-0310, P-0311, P-0312, P-0313, P-0314, P-0315,
P-0316, P-0317, P-0318, P-0319, P-0320, P-0321, P-0322, P-0323, P-0324, P-0325, P-0326, P-
0327, P-0328, P-0329, P-0330, P-0331, P-0332, P-0333, P-0334, P-0335, P-0336, P-0337, P-0338,
P-0339, P-0340, P-0341, P-0342, P-0343, P-0344, P-0345, P-0346, P-0347, P-0348, P-0349, P-
0350, P-0351, P-0352, P-0353, P-0354, P-0355, P-0356, P-0357, P-0358, P-0359, P-0360, P-0361,
P-0362, P-0363, P-0364, P-0365, P-0366, P-0367, P-0368, P-0369, P-0370, P-0371, P-0372, P-
0373, P-0374, P-0375, P-0376, P-0377, P-0378, P-0379, P-0380, P-0381, P-0382, P-0383, P-0384,
P-0385, P-0386, P-0387, P-0390, P-0391, P-0392, P-0393, P-0394, P-0395, P-0396, P-0402, P-
0403, P-0404, P-0405, P-0406, P-0407, P-0408, P-0409, y P-0412 tuvieron ICs, de menos de 1 uM
en al menos uno de los ensayos de Fms descritos en la Publicacion de Solicitud de Patente
Estadounidense numero US 2007/0032519.

[0302] Los compuestos se probaron de manera similar para determinar valores de ICsy con
respecto a la inhibicion de actividad de cinasa TrkA, para lo cual los compuestos P-0157, P-0171,
P-0179, P-0180, P-0303 y P-0412 tuvieron IC5, de menos de 1 uM. en este ensayo de TrkA. Lps
compuestos se probaron de manera similar para determinar valores de ICsg con respecto a la
inhibicion de actividad de cinasa HGK, para lo cual los compuestos P-0156, P-0177, P-0179, P-
0195, P-0201, P-0203, P-0206, P-0207, P-0231, P-0240, P-0241, P-0255, P-0324, P-0341, y P-
0403 tuvieron ICso de menos de 1 yM.

[0303] Todas las patentes y otras referencias citadas en la especificacion son indicativas del nivel
de experiencia de los expertos en la técnica a la cual pertenece la invencion, y se incorporan como
referencia en sus totalidades, incluyendo éualesquier tablas y figuras, en la misma magnitud como
si cada referencia se hubiera incorporado como referencia en su totalidad individualmente.

[0304] Un experto en la técnica puede apreciar facilmente que la presente invencidn se adapta
bien para obtener los fines y ventajas mencionadas, asi como aquellas inherentes en ello. Los
métodos, variaciones, y composiciones descritas en este documento como representativos
actualmente de las modalidades preferidas son ejemplares y no pretenden ser limitaciones sobre el

alcance de la invencién. A los expertos en la técnica se les ocurriran cambios acerca de ello y otros
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usos, que se abarcan dentro del espiritu de la invencién, y que se definen por el alcance de ias
reivindicaciones. |
[0305] Sera facilmente aparente para un experto en la técnica que pueden hacerse sustituciones y
modificaciones variables a la invencion descrita en este documento sin apartarse del alcance y
espiritu de la invencion. Por ejemplo, pueden hacerse variaciones para proporcionar compuestos
adicionales de la Formula | y/o pueden usarse diversos métodos de administracién. De esta
manera, tales modalidades adicionales estan dentro del alcance de la presente invencidn y las
siguientes reivindicaciones.

[0306] La invencion ilustrativamente descrita en este documento puede practicarse de manera
adecuada en ausencia de cualquier elemento o elementos, limitacion o limitaciones que no se
describan especificamente en este documento. Los términos y expresiones que se han empleado
se usan como términos de descripcion y no de limitacion, y no hay intencion, en el uso de tales
términos y expresiones, de excluir cualesquier equivalentes de los atributos mostrados y descritos
o porciones de los mismos, pero se reconoce que diversas modificaciones son posibles dentro del
alcance de la invencidon reclamada. De esta manera, debe entenderse que aunque la presente
invencion se ha descrito especificamente por modalidades preferidas y atributos opcionales, puede
recurrirse a la modificacion y variacion de los conceptos en este documento descrito por los
expertos en la técnica, y que tales modificaciones y variaciones se consideran dentro del alcance
de esta invencion como se define por las reivindicaciones adjuntas.

[0307] Ademas, donde se describen atributos o aspectos de la invencién en términos de grupos de
Markush u otra agrupacién de alternativas, los expertos en la técnica reconoceran que la invencion
también se describe en consecuencia en términos de cualquier miembro individual o subgrupo de
miembros del grupo de Markush u otro grupo.

[0308] También, a menos que se indique lo contrario, donde se proporcionan diversos valores
numéricos para las modalidades, se describen modalidades adicionales al tomar cualesquier 2
valores diferentes como los puntos finales de un intervalo. Tales intervalos también estan dentro

del alcance de la invencién descrita.
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[0309] De esta manera, las modalidades adicionales estan dentro del alcance de la invencion y

dentro de las siguientes reivindicaciones.
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REIVINDICACIONES

1. Un compuesto que tiene la estructura quimica de la Férmula il,
D
AT
B l N \
‘ =
N
N"H

todas las sales, profarmacos, tautdmeros, e isémeros del mismo,

en donde:
Q12
=N Q'
M~
N\
14 Q13
D tiene una estructura seleccionada del grupo que consiste de Q .
Q72
22
Q QM Q%? \
el =N Q@
g% N\ N ??Z\ N\M —q# %l/%)\Mm'Qm
Q24 Q54 Q74 y
Q152

I
kg} S)\M18’Q141

en que _3— indica el punto de union de D a A, de la Férmula I,

A, es -CH,- 0 -C(O)-;

B se selecciona del grupo que consiste de hidrégeno, -CN, -OR*', -SR*', -NHR*', -NR*'R*', -
NR3QC(O)R‘”, —NR3QS(O)2R‘”, halégeno, alquilo inferior, cicloalquilo, heterocicloalquilo, arilo
y heteroarilo, en donde el alquilo inferior se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de fluor, alcoxi inferior, alcoxi inferior
sustituido con fluor, alquiltio inferior, alquiltio inferior sustituido con flior, mono-alquilamino,
di-alquilamino, cicloalquilo, heterocicloalquilo, arilo, y heteroarilo, y en donde el cicloalquilo,

heterocicloalquilo, arilo, y heteroarilo como B, o como sustituyentes de alquilo inferior, se
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sustituyen opcionalmente con uno 0 mas sustituyentes seleccionados del grupo que
consiste de -OH, -NH,, -CN, -NO,, -S(O),NH,, -C(O)NH,, -OR*, -SR*, -NHR*, -NR**R*, -
NR*C(0O)R**, -NR*¥S(0),R*, -S(0),R**, halégeno, alquilo inferior, alquilo inferior sustituido

con flaor, y cicloalquilamino;

M, es -NR*CH,-, -NR*CH(R*)-, -NR*CH,CH,-, 0 -NR*C(0)-;

Ms Myo y Myg se seleccionan del grupo que consiste de un enlace, -NR%*-, -S- -O-, -NR*CH,-, -

NR*CH,CH,-, -NR¥CH(R*)-, -SCH,-, -OCH,-, -C(ONR*-, -S(0),NR*-, -CH,NR*-, -

CH(R*)NR®-, -NR¥*C(0)-, y -NR¥S(0),-;

Mg se selecciona del grupo que consiste de un enlace, -CH,-, -CH,C(O)-, -S(0),-, -S(0),CH,-, -

Q12

S(0),CH(CHs)-, -S(0);CH,CH,-, -S(0):NR*-, -S(0);,NR*CH,-, -S(0),;NR*CH(CH,)-, -
S(0);NR¥CH,CHy-, -C(0)-, -C(O)CHa-, -C(O)CH(CHy)-, -C(O)CH,CH,-, -C(O)NR®-, -
C(O)NR¥CH,-, -C(O)NR**CH(CHj)-, y -C(O)NR*CH,CH,-;

Q" Q*, @¥, y Q"' son arilo o heteroarilo opcionalmente sustituido con uno o mas
sustituyentes seleccionados del grupo que consiste de -OR*', -SR*' -S(O)R*', -S(0),R*", -
NHR*', -NR*'R*"| -NR*C(O)R*, -NR*S(0),R*', halogeno, alquilo inferior, cicloalquilo,
heterocicloalquilo, arilo y heteroarilo, en donde el alquilo inferior se sustituye opcionalmente
con uno o mas sustituyentes seleccionados del grupo que consiste de fltor, alcoxi inferior,
alcoxi inferior sustituido con fluor, alquiltio inferior, alquiltio inferior sustituido con fitor,
mono-alquilamino, di-alquilamino, cicloalquilo, heterocicloalquilo, arilo, y heteroarilo, y en
donde el cicloalquilo, heterocicloalquilo, arilo, y heteroarilo como Q' Q" o, Q% o Qw, o]
como sustituyente de alquilo inferior se sustituyen opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de -OH, -NH;, -CN, -NO,, -S(O),NH,, -
C(O)NH,, -OR*?, -SR*, -NHR*, -NR“R* -NR¥®C(O)R* -NR¥S(0),R* -S(0O),R*
halégeno, alquilo inferior, alquilo inferior sustituido con fltor, y cicloalquilamino;

es fluor, cloro o -CF3;

Q"™ y Q" son independientemente hidrogeno, flior, cloro, alquilo inferior, o alquilo inferior

Q22

sustituido con fluor;

, Q% Q% y Q™ se seleccionan independientemente del grupo que consiste de hidrégeno,
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halégeno, alquilo inferior, alquilo inferior sustituido con flior, -NR**R*, -OR*, y -SR*,
siempre y cuando, sin embargo, al menos uno de Q* y Q* y al menos uno de Q* y Q**
sea hidrogeno, fluor, cloro, alquilo inferior o alquilo inferior sustituido con flaor;

Q™ y Q" son hidrégeno, fltor, cloro, alquito inferior, alquilo inferior sustituido con fluor, -
NR44R44, —OR44, o —SR“;

Q"% es hidrogeno, alquilo inferior o alquilo inferior sustituido con flor;

R*® en cada caso es independientemente hidrégeno o alquilo inferior;

R*® es alquilo inferior o alquilo inferior sustituido con fluor;

R*" en cada caso se selecciona independientemente del grupo que consiste de alquilo inferior,
cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en donde el alquilo inferior se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de fldor,
alcoxi inferior, alcoxi inferior sustituido con flaor, alquiltio inferior, alquiltio inferior sustituido
con fluor, mono-alquilamino, di-alquilamino, cicloalquilo, heterocicloalquilo, arilo,‘ y
heteroarilo, y en donde el cicloalquilo, heterocicloalquilo, arilo, y heteroarilo, como R* o
como sustituyentes de alquilo inferior se sustituyen opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de -OH, -NHZ, -CN, -NO;, -S(0O),NH,, -
C(O)NH,, -OR*, -SR**, -NHR*, -NR*R®, -NR¥C(O)R* -NR¥S(0),R*? -S(0O),R*
halégeno, alquilo inferior, alquilo inferior sustituido con fitor, y cicloalquilamino;

R* en cada caso se selecciona independientemente de! grupo que consiste de alquilo inferior,
heterocicloalquilo y heteroarilo, en donde el alquilo inferior se sustituye opcionalmente con
uno o mas sustituyentes seleccionados del grupo que consiste de fldor, alcoxi inferior,
alcoxi inferior sustituido con fltor, alquiltio inferior, alquiltio inferior sustituido con fluor,
mono-alquilamino, di-alquilamino, y cicloalquilamino, y en donde el heterocicloalquilo y
heteroarilo se sustituyen opcionalmente con uno o0 mas sustituyentes seleccionados del
grupo que consiste de haldégeno, -CN, alquilo inferior, alquilo inferior sustituido con fllor,
alcoxi inferior y alcoxi inferior sustituido con fllor; y

cada R* es independientemente hidrégeno, alquilo inferior o alquilo inferior sustituido con fluor,

siempre y cuando, sin embargo, el compuesto no sea
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2. El compuesto de conformidad con la Reivindicacion 1 que tiene la estructura de Ia

Formula lla,
Q12
/N Q1a
M7
AN/
Q° 13
Q
| \ \ Q14
N N

todas las sales, profarmacos, tautémeros, e isémeros del mismo,

en donde:

Q' es arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye opcionalmente con uno o

mas sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior,
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alquilo inferior sustituido con flor, -NHR*', -NR*'R*', y -OR*";
Q° es hidrégeno, -CN, -OR*", fluor, cloro, alquilo inferior, alquilo fnferior sustituido con fluor,
| arilo o heteroarilo, en donde el arilo o heteroarilo se sustituye opcionaimente con uno o
mas sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior,
alquilo inferior sustituido con fluor, -NHR*' -NR*'R*' y -OR*": y
Ax, Mg, Q% Q" Q™ y R* son como se define para la Reivindicacion 1.
3. El compuesto de conformidad con la Reivindicacién 2 seleccionado del grupo que
consiste de:
(4-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-6-fluoro-piridin-2-il]-amina,
(4-Cloro-bencil)-[6-cloro-5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
[6-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il)-(6-trifluorometil-piridin-3-imetil)-
amina,
[6-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-
iimetil}-amina,
{6-Cloro-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2, 3-b]piridin-3-ilmetil]-piridin-2-il}-(6-
trifluorometil-piridin-3-ilmetif)-amina, |
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-6-fluoro-piridin-2-il]-(6-triflucrometil-piridin-3-
iimetil)-amina,
(6-fluoro-5-(5-metoxi-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il}-(6-trifluorometil-piridin-3-
iimetil)-amina,
[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-
amina, '
3-{2-Cloro—6-[(6-triﬂuorometil-piridin-3-i|meti|)-amino]-piridin-3-iimeti|}-1 H-pirrolo[2,3-
b]piridina-5-carbonitrilo,
[6-Cloro-5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-
ilmetil)-amina,
[6-Cloro-5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-itmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-

ilmetil)-amina,
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[6-fluoro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)}-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-6-fluoro-piridin-2-il]-(6-metoxi-piridin-3-iimetil)-
amina; y

todas las sales, profarmacos, tautémeros, € isdmeros de [os mismos.

4, Un compuesto de conformidad con la Reivindicacién 1 que tiene la estructura de la
Formula lib
Q22
/N Q11
%MS/
AN\
Q15 N
| NN o
=z

N
N"H

todas las sales, profarmacos, tautdmeros, e isémeros del mismo,
en donde:

Az es -CH,- 0 -C(O)-;

Q'® es hidrégeno, -CN, -OR*", fltior, cloro, alquilo inferior, alquilo inferior sustituido con fltor,
cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o0 mas
sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior, alquilo
inferior sustituido con fluor, -NHR*', -NR*'R*', y -OR*"; y

Ms, Q" Q%% Q* y R*, son como se define para la Formula IL.

5. El compuesto de conformidad con la Reivindicacion 4 seleccionado del grupo que
consiste de:
(4-Ctloro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2,6-difluoro-bencil)-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-itmetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina,
(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina,
[5-(5-Cloro-1 H-pirrolo[2,3-b]piridin-3-ilmeti|)-pirimidin—2—i|]—(2—fltioro-benciI)-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2,4-difluoro-bencil)-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina,
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amina,

[5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2,5-difluoro-bencil}-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(3-trifluorometil-bencil)-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-fluoro-5-trifluorometil-bencil)-

(2-fluoro-5-trifluorometil-bencil}-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(2,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(2-Cloro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(3-fluoro-5-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(3,5-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina,
(2-Cloro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina,
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometoxi-bencil)-amina,
(5—Cioro—2—fluoro—bencil)—[5-(1 H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina,
(2,4-Dicloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil}-pirimidin-2-il]-amina,
(2,4-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-if}-amina,
(4-Cloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina,
(2-fluoro-3-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,

(2,5-Dicloro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il}-amina, (3-Cloro-2-

fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il}-amina, -

(2-Difluorometoxi-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(2,3-Dicloro-bencil)-[5-(1H-pirrofo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina,
(4-Cloro-2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-amina,
(5-fluoro-2-trifluorometii-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina,
(2-Cloro-4-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil}-pirimidin-2-il]-amina,
(5-Cloro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina,

(5-fluoro-2-metil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina,
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amina,

amina,

amina,

(2-fluoro-4-trifluorometil-bencil)-{5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
(4-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil}-pirimidin-2-il]-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-difluorometoxi-bencil)-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil}-pirimidin-2-il]-(5-fluoro-2-trifluorometil-bencil)-

(3-Cloro-2-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il}-(2-fluoro-3-trifluorometil-bencil)-

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-{2-fluoro-4-trifluorometil-bencil)-

[5-(5-Cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-pirimidin-2-il]-(2, 3-diflucro-bencil)-amina,
(2-Cloro-4-fluoro-bencil)-[5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,.
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-triflucrometoxi-bencil)-amina,
(2-Cloro-5-fluoro-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-amina,
(2-Cloro-5-fluoro-bencil)-[5-(5-cloro-1H-pirrolo]2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina; y
todas las sales, profarmacos, tautémeros, e isdmeros de los mismos.

6. El compuesto de conformidad con la Reivindicaciéon 4 seleccionado del grupo que

consiste de:

amina,

(4-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il]-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2-trifluorometil-bencil)-amina,
(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-pirimidin-2-il}-amina,
[5-(5-Cloro-1 H-pirrolo[2,3-b]piridin-3-iImetiI)-pirimivdin-2-i|]—(2-ﬂuoro-bencil)-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-pirimidin-2-il]-(2,4-difluoro-bencil)-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina,
[5-(5-Cloro-1 H-pirrolo[2,3-b]piridin-3-iImetil)—pirimidin-2-i|]-(2,5-&iﬂuoro-bencil)-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(3-triftuorometil-bencil)-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(2-fluoro-5-trifluorometil-bencil}-
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[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-pirimidin-2-il]-(4-trifluorometil-bencil)-amina; y
todas las sales, profarmacos, tautémeros, e isobmeros de los mismos.
7. El compuesto de conformidad con la Reivindicacién 1 que tiene la estructura

quimica de la Férmula lle,

QSZ
=
N
45 AT Mg, - Q4!
| Q
N N

H
todas las sales, profarmacos, tautdmeros, e isémeros del mismo,
en donde:
Ag es -CH»- 0 -C(O)-;
Ms. se selecciona del grupo que consiste de -CH,-, -CH,C(O)-, -C(O)NR**CH,-, -
" C(O)NR¥CH(R®)-, y -C(O)NR®CH,CH,-

Q* es hidrogeno, -CN, -OR*", fluor, cloro, alquilo inferior, alquilo inferior sustituido con fluor,
cicloalquito, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicioalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o0 mas
sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior, alquilo
inferior sustituido con fluor, -NHR*', -NR*'R*', y -OR*" y

Q*" Q% Q@™ R*® R*, y R* son como se define para la Reivindicacién 1.

8. El compuesto de conformidad con la Reivindicacion 7 seleccionado del grupo que
consiste de:

3-(1-Bencii-3,5-dimetil-1H-pirazol-4-ilmetil)-1H-pirrolo[2,3-b]piridina,

2-[3,5-Dimetil-4-(1H-pirrolo[2,3-blpiridin-3-iimetil)-pirazol-1-il]-1-fenil-etanona,

4-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazo!-1-
carboxilico,

2-cloro-bencilamida del acido 3,5-Dimeti|—4-(1H—pirrolo[2,3-b]piridin-3-i|meti|)-pirazol-1-
carboxilico, |

2-fluoro-bencilamida del &acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
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carboxilico,

3-[3,5-Dimetil-1-(5-trifluorometil-furan-2-ilmetit)-1H-pirazol-4-ilmetil]- 1H-pirrolo[2, 3-b]piridina,

3-[3,5-Dimetil-1-(5-metil-isoxazol-3-iimetit)-1H-pirazol-4-ilmetil]-1H-pirrolo[2, 3-b]piridina,

4-cloro-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil}-pirazol-1-
carboxilico,

[2-(4-metoxi-fenil)-etil]-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-
pirazol-1-carboxilico,

3-metoxi-bencitamida del &acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico,

3-{3,5-Dimetil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetil]- 1H-pirazol-4-iimetil}-1H-
pirrolo[2,3-b]piridina,

3-[3,5-Dimetil-1-(4-metil-2-fenil-tiazol-5-ilmetil)-1H-pirazol-4-iimetil]-1H-pirrolo[2, 3-b]piridina,

2-metoxi-bencilamida del acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-
carboxilico,

[2-(2,4-dicloro-fenil)-etil]-amida del acido 3,5-Dimetil-4-(1H-pirroio[2,3-b]piridin-3-ilmetil)-
pirazol-1-carboxilico, |

[2-(4-fluoro-fenil)-etil]-amida del &cido  3,5-Dimetil-4-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-
pirazol-1-carboxilico,

[2-(2-fluoro-fenil)-etil}-amida del acido 3,5-Dimetil-4-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-
pirazol-1-carboxilico,

((S)-1-fenil-etil)-amida del &acido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-iimetil)-pirazol-1-
carboxilico,

3-fluoro-bencilamida del acido 3,5—Dimeti|—4—(1H-pirrolo[2,S-b]piridin-3-i|metil)-pirazol-1-
carboxilico,

4-fluoro-bencilamida del &cido 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-
carboxilico,

4-metil-bencilamida del acido = 3,5-Dimetil-4-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-pirazol-1-

carboxilico,
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2-metil-bencilamida del acido 3,5-Dimvetil-4-(1H-pirrolo[2-,3-b]piridin-3-i|meti|)-pirazol-1-
carbo’xilico,

[2-(4-fluoro-fenil)-etil}-amida del &cido 4-(5-Cloro-1H—pirrolo[2,3-b]piridin-3-i|metil)—é,5-
dimetil-pirazol-1-carboxilico,

4-fluoro-bencilamida del &cido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-3,5-dimetil-
pirazol-1-carboxilico,

4-cloro-bencilamida del &acido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-3,5-dimetil-
pirazol-1-carboxilico,

[(S)-1-(4-fluoro-fenil)-etil]-amida del acido 4-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetii)-3,5-
dimetil-pirazol-1-carboxilico; y

todas las sales, profarmacos, tautomeros, o isdmeros de [0os mismos.

9. Un compuesto de conformidad con la Reivindicacion 1 que tiene la estructura

quimica de la Férmula llg,

Q72
\
N—~N
\
o AS/S)\NHO-QM
NT N

H
todas las sales, profarmacos, tautdmeros, e isémeros del mismo,
en donde:

Ag es -CH,-, 0 -C(O)-;

Q% es hidrogeno, -CN, -OR*', fitior, cloro, alquilo inferior, alquilo inferior sustituido con fluor,
cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior, alquilo
inferior sustituido con flior, -NHR*', -NR*'R*', y -OR*" y

Mo, Q%, Q"% Q™ y R*' son como se define para la Reivindicacion 1.

10. El compuesto de conformidad con la Reivindicacion 9 seleccionado del grupo que
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consiste de:

[1-Etil-5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)- 1H-pirazol-3-il}-(4-fluoro-bencil)-amina,

(4-fluoro-bencil)-[1-metil-5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-1H-pirazol-3-il]-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-1-metil- 1H-pirazol-3-il]-(4-fluoro-bencil)-amina,

(4-fluoro-bencil)-{1-metil-5-[5-(1-metil-1H-pirazol-4-il)-1H-pirrolo[2, 3-b]piridin-3-iimetil]- 1H-
pirazol-3-it}-amina,

(56-Cloro-1H-pirrolo[2,3-b]piridin-3-il)-[2-etil-5-(4-fluoro-bencilaming)-2H-pirazol-3-il]-
metanona,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-1-etil- 1H-pirazol-3-il]-(4-fluoro-bencil)-amina,

3-{5-(4-fluoro-bencilamino)-2-metil-2H-pirazol-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-
carbonitrilo,

(3-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-1-metil-1H-pirazol-3-il]-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-1-metil-1H-pirazol-3-il]-(2,5-difluoro-bencil)-
amina; y

todas las sales, profarmacos, tautémeros, o isémeros de los mismos.

11. El compuesto de conformidad con la Reivindicacion 9 es [5-(5-Cloro-1H-pirrolo[2,3-
blpiridin-3-ilmetil)-1-metil-1H-pirazol-3-il]-(4-fluoro-bencil)-amina, 3-[5-(4-fluoro-bencilamino)-2-metil-
2H-pirazol-3-ilmetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo, o cualquier sales, profarmacos,
tautémeros, o isomeros de los mismos.

12. Un compuesto de conformidad con la Reivindicacién 1 que tiene la estructura

quimica de la Férmula lip,
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todas las sales, profarmacos, tautdmeros, e isémeros del mismo,

en donde:
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Ag es -CHy-, 0 -C(0)-;

Q% es hidrégeno, -CN, -OR*', fluor, cloro, alquilo inferior, alquilo inferior sustituido con fltor,
cicloalquilo, heterocicloalquilo, arilo o heteroarilo, en donde el cicloalquilo,
heterocicloalquilo, arilo o heteroarilo se sustituye opcionaimente con uno o mas
sustituyentes seleccionados del grupo que consiste de haldgeno, alquilo inferior, alquilo
inferior sustituido con flor, -NHR*', -NR*'R*', y -OR*" y

Mio, Q@%, Q7% Q™ y R*' son como se define para la Reivindicacion 1.

13. El compuesto de conformidad con la Reivindicaciéon 12 seleccionado del grupo qué
consiste de:
[4-Cloro-5-(1H-pirrolo]2, 3-bjpiridin-3-ilmetil)-tiazol-2-il}-(4-fluoro-bencil)-amina,
[4-Etil-5-(1H-pirrolo[2,3-b]piridin-3-iimetil}-tiazol-2-il]-(4-fluoro-bencil)-amina,
(4-fluoro-bencil)-[4-metil-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-3-ilmetil-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-i|metiI)-tiazol-2-il]-piridiﬁ—2—ilmeti|—amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metil-piridin-2-ilmetil)-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(1,5-dimetil- 1H-pirazol-3-iimetil)-
aming,
[4-Cloro-5-{1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(6-triflucrometil-piridin-3-ilmetil)-
amina, |
(4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2,5-dimetil-2H-pirazol-3-ilmetil)-
amina,
{2-(4-fluoro-bencilamino)-tiazol-5-il}-(1H-pirrolo[2,3-b]piridin-3-il)-metanona,
{2-[(4-Cloro-bencil}-metil-amino]-tiazol-5-il}-(1H-pirrolo[2, 3-b]piridin-3-il}-metanona,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-tiazol-2-iimetil-amina,
{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(6-metoxi-piridin-3-ilmetil)-
amina,

Bencil-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-amina,
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amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(3-metoxi-bencil)-amina,
(4-Cloro-bencil)-{4-cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2,4-dimetil-tiazol-5-ilmetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-etil-5-metil-3H-imidazol-4-

iimetil}-amina,

amina,

amina,

amina,

amina,

amina,

amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1 H-pirrolo[2,3-b]piridin-3-i|metiI)-ti?zol-2-il]-(2-etiI-2H—pirazo|—3-i|meti|)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metoxi-piridin-2-iimetil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(3-fluoro-piridin-4-iimetil)-
{4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-bpiridin-3-iimetil)-tiazol-2-il}-(2-metil-tiazol-4-ilmetil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-metil-tiazol-5-iimetil)-
{4-Cloro-5-(5-cloro-1 H-pirroIo[2,3-b]piridin-3-iImetiI)—tiazoI—2—il]—(5—cloro—.piridin—2—i|meti|)—

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(2,4-dimetil-tiazol-5-iimetil}-amina,

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(2-etil-5-metil-3H-imidazol-4-ilmetil -

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilmetil)-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-metoxi-piridin-3-iimetil)-amina,
[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4,5-dimetil-tiofen-2-ilmetil)-amina,
[4-Cloro-5-(1 H—pirrolo[2,3—b]piridin-3-ilmetil)-tiazol-2-iI]-(2,5—dimetil—tiofen-3-i|metiI)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-fluoro-piridin-3-ilmetil -
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amina,

amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-piridin-3-ilmetil-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-amina,
[4-Cloro-5-(5-cloro-1H-pirrolof2,3-b]piridin-3-iimetil}-tiazol-2-il]-(3-cloro-piridin-4-iimetil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-itmetil)-tiazol-2-il}-(1-etil-1H-pirazol-4-ilmetil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(5-fluoro-piridin-2-ilmetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-metoxi-piridin-3-ilmetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(6-trifluorometil-piridin-3-

ilmetil)-amina,

amina,

amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2-cloro-6-flucro-bencil)-

[4-Cioro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-fenetil-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2,4-difluoro-bencil)-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2-fluoro-bencil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-metoxi-piridin-3-ilmetit)-

(2-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il}-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-iimetil)-tiazol-2-il]-(2-metil-bencil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2-cloro-4-fluoro-bencil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(3-flucro-piridin-2-ilmetil)-

{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(6-morfolin-4-il-piridin-2-

ilmetil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-( 3, 5-dicloro-piridin-4-iimetil)-
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amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-trifluorometil-bencil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metil-piridin-2-iimetil)-
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(4-fluoro-bencil)-amina; y

todas las sales, profarmacos, tautémeros, o isdmeros de los mismos.

14. El compuesto de conformidad con la Reivindicacién 12 seleccionado del grupo

consiste de:

amina,

amina,

amina,

amina,

amina,

amina,

amina,

{4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencil)-amina,

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(8-trifluorometil-piridin-3-iimetil)-
[4-Cloro-5-(5-cloro-1 H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metoxi-piridin-3-ilmetil)
[4-Cloro-5-(5-cloro-1 H—pirrOIo[2,3—b]piridin-3-i|metiI)-tiazoI—2_-iI]—(3—metoxi—bencil)—amina,
(4-Cloro-bencit)-[4-cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(4-fluoro-bencil)-amina,

{4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazo!-2-il]-(6-metoxi-piridin-2-ilmetil)
[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(3-fluoro-piridin-4-ilmetil)-
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il}-(2-metil-tiazol-4-iimetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-cloro-piridin-2-ilmetil }-

[4-Cloro-5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-fluoro-piridin-2-iimetil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(5-fluoro-piridin-3-ilmetil}-
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amina,

amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-3-ilmetil-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-piridin-4-ilmetil-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-(3-cloro-piridin-4-iimetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(1-etil-1H-pirazol-4-iimetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(5-fluoro-piridin-2-ilmetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(5-metoxi-piridin-3-iimetil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(6-trifluorometil-piridin-3-

ilmetil)-amina,

amina,

amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-fenetil-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2,4-difluoro-bencil}-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il]-(2-fluoro-bencil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2-metoxi-piridin-3-iimetil)-

(2-Cloro-bencil)-[4-cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il}-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-tiazol-2-il}-(2-metil-bencil)-amina,
[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(2-cloro-4-fluoro-bencil)-

[4-Cloro-5-(5-cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-tiazol-2-il]-(6-morfolin-4-il-piridin-2-

iimetil)-amina,

[4-Cloro-5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-tiazol-2-il]-(6-metil-piridin-2-ilmetil)-

amina; y

todas las sales, profarmacos, tautdmeros, o isémeros de los mismos.

15. Un compuesto que tiene la estructura quimica de la Férmula ill,
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todas las sales, profarmacos, tautomeros, e isémeros del mismo,
en donde:

Ls es -CH,-, -CH,CHy-, -CH(R*)-, -C(0O)- 0 -C(O)NH-;

R®' se selecciona del grupo que consiste de hidrogeno, -OR*!, -CN, fluor, cloro, alquilo inferior,
alquilo inferior sustituido con fldor, cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en
donde el cicloalquilo, heterocicloalquilo, arilo o heteroarilo se sustituye opcionalmente con
uno o mas sustituyentes seleccionados del grupo que consiste de halégeno, alquilo inferior,
alquilo inferior sustituido con fltor, -NHR*', -NR*'R*', -OR*' y -S(0),R*";

R® se selecciona del grupo que consiste de hidrégeno, alquilo Cq.;, alquilo C,.5 sustituido con

flaor, OH, alcoxi C4.3, y alcoxi C4.3 sustituido con fluor;

R96 R95

3

. . . 92
R® es heterocicloalquilo, heteroarilo, o~ R

R94

R93 _g_
, en el cual indica el punto de

union de R® a L, de la Formula 1lf, en donde el heterocicloalquilo o heteroarilo se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste\de
halégeno, alquilo‘inferior, alquilo inferior sustituido con fluor, cicloalquilamino, -NHR*', -
NR*'R*! -OR*' y -S(0),R*";

R% R® R¥ R% y R® se seleccionan independientemente del grupo que consiste de
hidréogeno, halégeno, alquilo inferior, alquilo inferior sustituido con fltor, cicloalquilamino, -
NHS(0),R*', -NHC(O)R*", -NHR*', -NR*'R*!, -OR*' y -§(0),R*";

R* se selecciona del grupo que consiste de alquilo inferior, y alquilo inferior sustituido con
fluor;

R*" en cada caso se selecciona independientemente del grupo que consiste de alquilo inferior,
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cicloalquilo, heterocicloalquilo, arilo y heteroarilo, en donde el alquilo inferior se sustituye
opcionalmente con uno o mas sustituyentes seleccionados del grupo que consiste de flaor,
alcoxi inferior, alcoxi inferior sustituido con flGor, alquiltio inferior, alquiltio inferior sustituido
con fltuor, mono-alquilamino, di-alquilamino, cicloalquilo, heterocicloalquilo, arilo, vy
heteroarilo, y en donde el cicloalquilo, heterocicloalquilo, arilo, y heteroarilo, como R“\1 o}
como sustituyentes de alquilo inferior se sustituyen opcionalmente con uno o mas
sustituyentes seleccionados del grupo que consiste de -OH, -NH,, -CN, -NO,, -S(O),NH,, -
C(O)NH,, -OR¥ -SR*™ -NHR® -NR™R¥ -NR¥C(O)R® -NR¥S(O),R" -S(0)R*
haldgeno, alquilo inferior, alquilo inferior sustituido con fluor, y cicloalguilamino; y

R* en cada caso se selecciona independientemente del grupo que consiste de alquilo inferior,
heterocicloalquilo y heteroarilo, en donde el alquilo inferior se sustituye opcionalmente con
uno 0 mas sustituyentes seleccionados del grupo que consiste de fluor, alcoxi inferior,
alcoxi inferior sustituido con fltor, alquiltio inferior, alquiltio inferior sustituido con flaor,
mono-alquilamino, di-alquilamino, y cicloalquilamino, y en donde el heterocicloalquilo y
heteroarilo se sustituyen opcionalmente con uno o mas sustituyentes seleccionados del
grupo que consiste de haldégeno, -CN, alquilo inferior, alquilo inferior sustituido con fldor,

alcoxi inferior y alcoxi inferior sustituido con fluor;

siempre y cuando, sin embargo, el compuestdo no sea

H cl _H cl
N NN
NN

= H CF3
N /
N

Iz
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16. El compuesto de conformidad con la Reivindicacion 15 seleccionado del grupo que
consiste de:
Piridin-3-ilmetil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(2-Morfolin-4-il-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
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2-Cloro-4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida,

[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amida del acido 2,5-Dimetil-2H-pirazol-3-

carboxilico,

5-Metil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amida  del  acido  pirazina-2-

carboxilico,

amina,

3-Cloro-N-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-benzamida,
4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-3-trifluorometil-benzamida,
N-[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-3-trifluorometil-benzamida,
3-Cloro-4-fluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-benzamida,
3,4-Difluoro-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida,
3-Metoxi-N-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-benzamida,
((R)-1-Fenil-etil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(3-Morfolin-4-il-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
[1-(2-fluoro-fenil)-etil}-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
[2-(3-fluoro-fenil)-etil}-[5-(1H-pirrolo{2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina,
(3-Cloro-bencil)-[5-(1 H-pirrolo[2,3-b]piridiﬁ-3-ilmeti|)-piridin-2-il]-amina,

[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(6-trifluorometil-piridin-3-ilmetil)-

[5-(1H-Pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-trifluorometil-piridin-3-iimetil)-amina,
(3-Cloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-amina,
Fenetil-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(2,4-Difluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(2-fluoro-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil}-piridin-2-il]-amina,
(2-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina,
(2-Metil-bencil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(6-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(2-Cloro-4-fluoro-bencil)-[5-(1 H—pirrolo[2,3-b]piridin-3-ilmetiI)-pi}idin-2—il]-amina,

(5-Metoxi-piridin-3-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina,
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(3-fluoro-piridin-4-ilmetil)-[5-( 1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(6-Metoxi-piridin-2-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil)-piridin-2-il]-amina,
(4-fluoro-2-trifluorometil-bencil)-[5-(1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
[5-(1H-Pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina,
(3,5-Dicloro-piridin-4-ilmetil)-[5-(1H-pirrolo[2, 3-b]piridin-3-iimetil}-piridin-2-il]-amina,
(6-Morfolin-4-il-piridin-2-ilmetil)-[5-(1H-pirrolof2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
(5-fluoro-piridin-3-ilmetil)-[5-(1 H-pirrolo[2,3-b]piridin-3-ilﬁ1eti|)-piridin-2-i|]-amina,
(3-Cloro-piridin-4-ilmetil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
3-{6-[(3-Cloro-piridin-4-ilmetil)-amino}-piridin-3-iimetil}-1H-pirrolo[2, 3-b]piridina-5-
carbonitrilo,
3-[6-(4-Cloro-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2, 3-blpiridina-5-carbonitrilo,
3-[6-(4-Trifluorometil-bencilamino)-piridin-3-ilimetil]-1 H-pirrolo[2>,3-b]piridina—5—carbonitrilo,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2-fluoro-bencil}-amina,
3-[6-(2-fluoro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo,
(2-fluoro-bencil)-[5-(5-metil-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina,
3-{6-[(6-Trifluorometil-piridin-3-ilmetil)-amino]-piridin-3-iimetil}-1H-pirrolo[2, 3-b]piridina-5-
carbonitrilo,
3-[6-(2-Trifluorometil-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo, -
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina,
[5-(5-Metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-(2-trifluorometil-bencil)-amina,
3-[6-(2,6-Difluoro-bencilamino)-piridin-3-ilmetil}-1 H-pirrolo[2,3-b]piridina-5—carbonitri|o,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(2,6-difluoro-bencil)-amina, |
(2-Cloro-bencil)-[5-(5-metil-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il}-amina,
(2-Cloro-bencil)-[5-(5-cloro-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
3-[6-(2-Cloro-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo,
(6-Metoxi-piridin-3-ilmetil)-[5-(5-metil-1H-pirrolo[2, 3-b]piridin-3-ilmetil)-piridin-2-il]-amina,
[5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-ilmetil)-piridin-2-il]-(6-metoxi-piridin-3-ilmetil)-amina,

3-{6-[(6-Metoxi-piridin-3-iimetil)-amino]-piridin-3-ilmetil}-1H-pirrolo[2, 3-b]piridina-5-
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carbonitrilo,

{5-(5-Cloro-1H-pirrolo[2,3-b]piridin-3-iimetil)-piridin-2-il]-(2-metoxi-piridin-3-ilmetil)-amina,

" 3-[6-(2-Trifluorometoxi-bencilamino)-piridin-3-ilmetil]-1H-pirrolo[2, 3-b]piridina-5-carbonitrilo,

3-[6-(2-Etoxi-bencilamino)-piridin-3-iimetil]-1H-pirrolo[2,3-b]piridina-5-carbonitrilo; y

todas las sales, pfoférmacos, tautémeros, o isbmeros de los mismos.

17. Una composicion que comprende un portador farmacéuticamente aceptable y un
compuesto de conformidad con cualquiera de las Reivindicaciones 1-16.

18. Un método para tratar un sujeto que adolece o esta en riesgo de una enfermedad
o padecimiento mediado por c-kit y/o c-fms, que comprende administrar al sujeto una cantidad
efectiva de un compuesto de conformidad con cualquiera de las Reivindicaciones 1-16.

19. El método de conformidad con la Reivindicacion 18, en donde la enfermedad o
padecimiento se selecciona del grupo que consiste de tumores de mastocitos, cancer de pulmon
de células pequefias, cancer testicular, tumores de estroma gastrointestinal, glioblastoma,
astrocitoma, neuroblastoma, carcinomas del tracto genital femenino, sarcomas de origen
neuroectodérmico, carcinoma colorectal, carcinoma in situ, neoplasia de células de Schwann
asociada con neurofibromatosis, leucemia mieloide aguda, leucemia linfocitica aguda, leucemia
mielogena crénica, mieloma multiple, mastocitosis, melanoma, cancer de mama, cancer ovarico,
cancer de prostata, tumores de mastocitos caninos, metastasis de cancer a hueso u otros tejidos,
hipertrofia, asma, artritis reumatoide, rinitis alérgica, esclerosis multiple, sindrome inflamatorio
intestinal, rechazo de transplantes, lupus eritematoso sistémico, colitis ulcerativa, enfermedad de
Crohn, enfermedad pulmonar obstructiva crénica, enfisema, ateroesclerosis, Diabetes tipo |,
Diabetes tipo ll, insensibilidad a insulina, hiperglucemia, lipélisis, hipereosinofilia, osteoporos;is,
riesgo incrementado de fractura, enfermedad de Paget, hipercalcemia,, glomerulonefritis, nefritis
intersticial, nefritis por Lupus, necrosis tubular, nefropatia diabética, apoplejia, enfermedad de
Alzheimer, enfermedad de Parkinson, dolor inflamatorio, dolor cronico, y dolor 6seo.

20. El método de conformidad con la Reivindicacion 19, en donde el compuesto se
aprueba para su administracién a un humano.

21. Un equipo que comprende una composicion de conformidad con la Reivindicacion
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17.

22. El equipo de conformidad con la Reivindicacién 21, en donde la composicion se
aprueba para una indicacion meédica seleccionada del grupc que consiste de tumores de
mastocitos, cancer de pulmoén de células pequefas, cancer testicular, tumores de estroma
gastrointestinal, glioblastoma, astrocitoma, neuroblastoma, carcinomas del tracto genital femenino,
sarcomas de origen neuroectodérmico, carcinoma colorectal, carcinoma in situ, neoplasia de
celulas de Schwann asociada con neurofibromatosis, leucemia mieloide aguda, leucemia linfocitica
aguda, leucemia mielégena cronica, mieloma miultiple, mastocitosis, melanoma, cancer de mama,
cancer ovarico, cancer de préstata, tumores de mastocitos caninos, metastasis de cancer a hueso
u otros tejidos, hipertrofia, asma, artritis reumatoide, rinitis alérgica, esclerosis multiple, sindrome
inflamatorio intestinal, rechazo de transplantes, lupus eritematoso sistémico, colitis ulcerativa,
enfermedad de Crohn, enfermedad pulmonar obstructiva crénica, enfisema, ateroesclerosis,
Diabetes tipo |, Diabetes tipo i, insensibilidad a insulina, hiperglucemia, lipolisis, hipereosinofilia,
osteoporosis, riesgo incrementado de fractura, enfermedad de Paget, hipercalcemia,,
glomerulonefritis, nefritis intersticial, nefritis por Lupus, necrosis tubular, nefropatia diabética,
apoplejia, enfermedad de Alzheimer, enfermedad de Parkinson, dolor inflamatorio, dolor crénico, y

dolor dseo.
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RESUMEN

Compuestos activos sobre las proteina tirosina cinasas receptoras c-kit y/o c-fms se
proporcionan con. este documento. También se proporcionan con este documento composiciones
Utiles para el tratamiento de enfermedades o padecimientos mediados por c-kit y/o enfermedades o

padecimientos mediados por ¢c-fms, y métodos para el uso de las mismas.
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only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims: it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicants protest but the applicable protest
fee was not pald within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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© #national application No

WO 2007106236 A

059620

PCT/US2007,/085289
Patent document Publication Patent tamily Publication

cited in search report date member(s) date
WO 2005062795 A 14-07-2005 AU 2004308299 Al 14-07-2005
CA 2550361 Al 14-07-2005
EP 1696920 A2 06-09-2006
JP 2007521334 T 02-08-2007
WO 2006009755 A 26-01-2006 AU 2005265017 Al 26-01-2006
CA 2570817 Al 26-01-2006
EP 1755597 A2 28-02-2007
JP 2008503473 T 07-02-2008
US 2006058339 Al 16-03-2006
WO 2006009797 Al 26-01-2006
WO 2006009797 A 26-01-2006 AU 2005265017 Al 26-01-2006
CA 2570817 Al 26-01-2006
EP 1755597 A2 28-02-2007
JP 2008503473 T 07-02-2008
US 2006058339 Al 16-03-2006
WO 2006009755 A2 26-01-2006
WO 2007013896 A 01-02-2007 AU 2006272951 Al 01-02-2007
CA 2608733 Al 01-02-2007
EP 1885723 A2 13-02-2008
NO 20075992 B 13-02-2008
Us 2007032519 Al 08-02-2007
20-09-2007 AR Al 16-04-2008

t-onm PUT/ASA/2310 {patent tamily annex) (April 2005)
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From the
INTERNATIONAL SEARCHING AUTHORITY

| PCT

| WRITTEN OPINION OF THE
see form PCTASARZ0 ~ INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of fﬁ-ailing
(day/monthiear) see form PCTASAR210 (second sheet)

T

Appiicanf‘s or agent's Afirle reference h t FOR ;URTHER ACT|ON

see form PCTASA220 ¢ See paragraph 2 below
international applicatidn. No. International ﬁling d;:lte .(day/r'nontlhgﬁ'/ear) . Priority date (Caymonthyear)

PCTAIS2007/085289 20.11.2007 22.11.2006

International Patent Classification (IPC) or both national classification and IPC

INV. C07D471/04 AB1K31/437

poptcan A RS _ B - ;
PLEXXIKON, INC. ‘

1. This opinion contains indications relating to the following items:

4 Box No. | Basis of the opinion

[0 Box No. Il Priority

fd Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability :

[J Box No. IV  Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial ‘
applicability; citations and explanations supporting such statement

4 Box No. VI  Certain documents cited

[ Box No. VIl Certain defects in the international application

(2 Box No. Viii Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA”) except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered. ;

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months

from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASAR220.

3. For further details, see notes to Form PCTASA/220.

Name and mailing address of the ISA: v Date of complelion. of | Authorized Officer
. this opinion
European Patent Office
:0)) D-80298 Munich ‘ ;?Tuos":mo Rudolf, Manfred
———  Tel. +49 89 2399 - 0 Tx: 523656 epmu d
Fax: +49 89 2339 - 4465 Telephone No. +49 89 2399-8604

Farm (PCTASAR237) (Cover Sheet) (April 2005)



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY ’ PCT/AJS2007085289

Box No.| Basis of the opinion

1. With regard to the fanguage, this opinion has been established on the basis of:
B the international application in the language in which it was filed

0 a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

_ O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a))

. With regard to any nucleotide andior amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
[0 asequence listing
(O table(s) related to the sequence listing

_b. format of material:

(J  on paper
(0 in electronic form

c. time of filingAurnishing:
O contained in the international application as filed.
O filed together with the international application in electronic form.

O furnished subsequently to this Authority for the purposes of search.
_ O In addition, in the case that more than one version or copy of a sequence listing and/r table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
‘appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAIS2007/085289
Box No. il Non-establishment of opinion with régard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious). or to be industrially applicable have not been examined in respect of

{3 the entire internationat application

claims Nos. 18-20 with respect to industrial applicability

because:

the said international application, or the said claims Nos. 18-20 with respect to industrial applicability relate

to the following subject matter which does not require an international search (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear

that no meaningful opinion could be formed (specify):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion

couid be formed (specify): .

O no international search report has been established for the whole application or for said claims Nos.

(J a meaningful opinion could not be formed without the sequence Iisfing; the applicant did not, within the
prescribed time limit:

O furnish a sequence listing on paper complying with the standard provided for in Annex G of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O pay the required iate furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

O a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical

requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

0 the tables related to the nucieotide and/or amino acid sequence listing, if in etectronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative_Instructions.

O See Supplemental Box for further details

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2007/085289

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to noveity, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N} Yes: Claims 2-810,11,13-16.18-22
No: Claims 191217

inventive step (1S) Yes: Claims
No: Claims 1-22

Industrial applicability (IA) Yes: Claims 1-17.21,22
No: Claims

2. Citations and explanations

see separate sheet

Box No. VIl Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIii Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the guestion whether the
claims are fully supported by the description, are made:

see separate sheet

Form PC_T:1SA;’ 237 (April 2007)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET)

International application No.

PCT/US2007/085289

Re Item Ill.

Although claims 18-20 are directed to a method of treatment of the human/animal body,
the search has been carried out and based on the alleged effects of the
compound/composition.

Re ltem V.

1 The following documents are mentioned in the search report:

D1:

D2:

D3:

D4:

D5:

WO 2005/062795 A (PLEXXIKON INC [US]; IBRAHIM PRABHA [US]) 14 July
2005 (2005-07-14)

WO 2006/009755 A (PLEXXIKON INC [US]; IBRAHIM PRABHA N [US]; HURT
CLARENCE R [US]; ZHANG) 26 January 2006 (2006-01-26)

WO 2006/009797 A (PLEXXIKON INC [US]; IBRAHIM PRABHA N [US]; HURT
CLARENCE R [US]: ZHANG) 26 January 2006 (2006-01-26)

WO 2007/013896 A (PLEXXIKON INC [US]; ZHANG CHAQ [CN]; ZHANG
JIAZHONG [CN]; IBRAHIM PRAB) 1 February 2007 (2007-02-01)

WO 2007/106236 A (SGX PHARMACEUTICALS INC [US]; ARNOLD WILLIAM
D [US]: BOUNAUD PIERRE [U) 20 September 2007 (2007-09-20)

2. The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claims 1,9,12,17 is not new in the sense of Article 33(2) PCT.

Document D1 discloses compounds and compositions which fall within the scope of
the abovementioned claims (e.g. D1, page 189).

3. The present application does not meet the criteria of Article 33(1) PCT, because the

Form PCTASA237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



WRITTEN OPINION OF THE International application Na.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/085289

subject-matter of claims 1-22 does not involve an inventive step in the sense of
Article 33(3) PCT.

Relevant prior art appear to be documents D2 and D3, both describing compounds
useful for treatment of c-kit mediated diseases. Certain.compounds specifically
disclosed in these documents have been excised from the scope of the present
claims by means of provisos. However, the general formulae disclosed in D2 and D3
suggest compounds as now claimed and the use thereof for treatment of c-kit
mediated diseases. Insofar the now claimed compounds correspond to those of the
general formulae of the c-kit modulators suggested in D2 and D3, these compounds

and their use for treating c-kit mediated diseases are obvious.

Re ltem VI.

Documents D4 and D5 have been published after the relevant filing date but enjoy
earlier priorities. These documents describes compounds which correspond to those
mentioned in claim 15.

Re ltem VIII. B

Certain claims are directed not only to compounds of the formulae cited therein but
also extend to "isomers" thereof. It has not been shown in the present application,
and it is contrary to common chemical knowledge that the same biological activity can
be expected from isomers of the claimed compounds (i.e. compounds having the
same molecular formula but having different structure). The claims therefore embrace
subject matter which is neither disclosed nor supported by the present application.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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INTERNATIONAL SEARCH REPORT

Internationat application No

PCT/US2007/085289

A. CLASSIFICATION ?.F %UBJECT MATTER

INV. C07D47 - ABIK31/437

According to International Patent Clessification (IPG) or to both national classificatlon and IFC

B. FIELDS SEARCHED

Minimum documentation searched (classilication system foitowed by classification symbols)

Dacumentation searched ofher than minimum documentation to the extent that such dacuments are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search lerms used)

EPO~Internal, WPI.Data, PAJ, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Citalion of document, with indication, where appropriate, of the relevant passages

IBRAHIM PRABHA [UST])
14 Juty 2005 (2005-07-14)
Page 189, 191-193

Formula I,

examples 1-7

IBRAHIM PRABHA N [US]; HURT CLARENCE R-
[US]; ZHANG) 26 January 2006 (2006-01-26)

paragraphs [0017] - [0019]; claims 1-20;

X N0 2005/062795 A (PLEXXIKON INC [UST; 1,9,12,
17

X WO 2006/009755 A (PLEXXIKON INC [USI; 1-22
IBRAHIM PRABHA N [US]; HURT CLARENCE R '
[US]; ZHANG) 26 January 2006 (2006-01-26)

Formula I;
paragraphs [0121] - [0132]; claims 1,35;
tables 1,2
X WO 2006/009797 A (PLEXXIKON INC [UST; 15-22

/==

Further documents are listed in the continuation of Box C,

See patent family annex.

* 8pacial categories of cited documents :

‘A" document defining the general stale of the art which Is not
considered to be of particular relevance

“E" earfier document butt published on or afler the intarnational
filing date

'L* document which may throw doubts on priority claim(s) or
which Is clied 1o establish the publicalion date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior 1o the international filing date but
later than the priorily date claimed

'T* later document published after the international filing date
.or priority date and not in conflict with the application but
cited to understand the principle ortheory underlying the
invention

‘X* document of particular relevance; the claimed inventior.
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*¥Y* documenl of particular relevance; the claimed Invention
cannot be considered 10 involve an inventive slep when the
document is combined with one or more other such docu~

. 'rne'?tséiuch combination being obvious to a person skilled
n the

'&* document member of the same patent family

Date of the aclual completion of the international search

26 May 2008

Date of mailing of the internationat search report

05/06/2008

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340~-3016

Authorized officer

Rudolf, Manfred

Foirn PCT/ISA/Z10 (second sheet) (April 2005)

Relavart to claim No.




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/085289

C{Continuation}. DOCUMENTS CONSIDERED TO BE RELEVANT

{US]; ARNOLD WILLIAM D [USJ; BOUNAUD

PIERRE [U) 20 September 2007 (2007-09-20)

Category* | Citation of document, with indication, where apprapriate, of the relavant passages Relevant to claim No.
PLX WO 2007/013896 A (PLEXXIKON INC [US]; 15~22
ZHANG CHAO [CNJ; ZHANG JIAZHONG [CNJ;
IBRAHIM PRAB) 1 February 2007 (2007-02~-01)
paragraph [0418]
P,X WO 2007/106236 -A (SGX' PHARMACEUTLCALS INC 15,17-22

Form PCTASA/210 (oantinuation o! second sheet) (Aeil 2005)
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FURTHER INFORMATION CONTINUED FROM -PCTASA/ 21(Q

Continuation of Box II.1
Although claims 54-56 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box II.l
Claims Nos.: 18-20
Although claims 18-20 are directed to a method of treatment of the

human/animal body, the search has been carried out and based.on the
alleged effécts of the compound/composition.




Internationa! application No.

INTERNATIONAL SEARCH REPORT PCT/U$2007/085289

Box No. }f Obseryations where certain claims were found unsearchable (COnt_inuation of item 2 of first sheset)

This internationa! search repart has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

. Claims Nos.:

.18-20
because they relate to subject matier. not required to be searched by this Authority, namaly:

see FURTHER INFORMATION sheet PCT/ISA/210

2. D Claims Nos.:
because they reiate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carriec! out, specifically:

3. ‘ Ciaims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching'Authority found multiple inventions In this international application, as follows:’

-

As alt required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
— additional rees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees ware paid, specifically claims Nos.:

4. D No required-additional search fees were imely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is coverad by claims Nos.:

Remark on Protest DThe additional search fees were accompanied by the applicant's pratest and,. where applicable, the
payment of a protest fee.

DThe additional search fees were accompanied by the applicant’s protest but ths applicabls pro\est
fee was not paid within the time limk specified In the inviation.

D No protest accompanied the payment of additlonat search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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Inforthation on patent family members

Intetnational application No

-PCT/US2007/085289
Patent document Publication Patent family Publication

cited in search report date member(s) date
WO 2005062795 A 14-07-2005 AU 2004308299 Al 14-07-2005
. CA 2550361 Al 14-07-2005
- EP 1696920 A2 06-09-2006
JP 2007521334 T 02-08-2007
WO 2006009755 A 26-01-2006 AU 2005265017 Al 26-01-2006
CA 2570817 Al 26-01-2006
EP 1755597 A2 28-02-2007
JP 2008503473 T 07-02-2008
US 2006058339 Al 16-03-2006
. WO 2006009797 Al 26-01-2006
‘WO 2006009797 A 26-01-2006 AU 2005265017 Al 26-01-2006
CA = 2570817 Al 26-01-2006
EP 1755597 A2 28-02-2007
JP 2008503473 T 07-02-2008
Us 2006058339 Al 16-03~2006
] ' WO 2006009755 A2 26-01-2006
W0 2007013896 'A’,' 01-02-2007 AU 2006272951 Al 01~02-2007
: CA 2608733 Al 01-02-2007
EP 1885723 A2 13-02-2008
NO- 20075992 B 13-02-2008
o Us 2007032519 Al ~ 08-02-2007
WO 2007106236 A 20-09-2007 AR 059620 Al 16-04-2008

Fem PCT/ISA/210 (patent farrlty annex; (april 2008)
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor (a)

OLARTE GARCTA CARLOS REYNALDO
Apoderado(a) y/o Representante de
PLEXXIKON, INC

REFERENCIA - Radicacidédn No. 9 52610
5 fSolicitud internacional pct/US2007/085289
- Fecha inicio fase nacional 22/06/2009
. Tramite 11
Evento 378
Actuacidn 430
Oficio No. 8637

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisibén 486 de la Comisidén de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidn: en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La -solicitud no contiene la copia del documento en que consta la cesién del
derecho a ; la patente del inventor al solicitante o a su causante, conforme a 1o
establecido por el articulo 26 literal k) de la Decisidén 486 de la Comisidn de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberdn legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de ' Procedimiento Civil. Cuando se trate de las declaraciones a que hace
referencia - la Regla 4.17 ii) del Tratado de Cooperacidén en Materia de Patentes
PCT., el alcance de 1las tales declaraciones se determinarad segin indiquen
claramente una cesién de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Onica de Superintendencia de Industria y Comercio.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de mno dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perderda su prelacidn.

Notifiquese; el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo qujinto del 4itulo primero de la Circular Unica No.10 de 2001.

ALIX CARMENZA LESPEDES DE VERGEL
Jefe de 'la difisidn de Nuevas Creaciones

El ante og_ijre erimiento fue notificado por fijacidn en lista de
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Doctor(a)

OLARTE GARCIA CARLOS REYNALDO
Apoderado(a} y/o Representante de
PLEXXIKON, INC

REFERENCIA Radicacién No. ) 9 52610
- Solicitud internacional pct/US2007/085289
Fecha inicio fase nacional 22/06/2009
Tramite 11
Evento 378
" Actuacidn 430
Oficio No. BSBR
Teniendo en cuenta gque el capitulo reivindicatorio presentado excede de quince
reivindicaciones, es necesario que cancele la tasa establecida por cada

reivindicacién adicional presentada, de conformidad con lo dispuesto en la
resolucién . de tasas vigente para la fecha de presentacidén de la solicitud, so pena
de que no sean tenidas en cuenta dentro del presente tramite administrativo.

En consecuencia, con fundamento en 1lo previsto por el articulo 12 del Cddigo
Contencioso: Administrativo, se le requiere para que dentro del término de dos (2)
meses siguientes a la fecha de notificacién del presente oficio atienda el
requerimiento aqui. seflalado. Lo anterior, con el alcance que para tal efecto
establece el articulo 13 de la misma codificacidén, respecto de las reivindicaciones
adicionales.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.
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Jefe de la diyisién de Nuevas Creaciones
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