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DELEGATURA DE PROPIEDAD INDUSTRIAL
DIRECCION DE NUEVAS CREACIONES

SOLICITUD DE PATENTE DE
INVENCION

- TITULO: _DERIVADOS BICICLICOS HETERQCICLICOSO =~~~

~ ESPIROBICICLICOS HETEROCICLICOS ENLAZADQS, DE PIRAZOLOJ1,5- |
AJPIRIMIDINAS, PROCEDIMIENTOS PARA SU PREPARACION Y USOS DE
LOS MISMOS

Y SLICITANTE: WYETH LLC

DIRECCION: Five Giralda Farms Madison, NJ 07940 E.U.A.

APODERADO:_CARLOS R. OLARTE

BOGOTA 24 de Agosto de 2010

P2010/000120

%7@— 010




OLARTERAISBECK \

OLARTE RAISBECK MOUR~F & 7 revonl Tna
SUPERINTEHDENCIA DE NDUSTRIA ¥ COMERCIO

(e | (AR AREA R

0-104173- -00000-0000

T ] ’L‘a NN AT L9
Tndwstiia y Comercio Facha 2010-03-24 164222 Dap 2020 DIF NUEVASCR
» — o Tra. 11 PATENTEIYII Eve: 378 FASENACIONALI
SUPERIMNTEMNDEMCI A Act. 211 PRESENTACIGN Folios: 213

PETITORIO - FORMULARIO UN1CU vE dULLILLI VWY
PATENTE PCT
ENTRADA EN FASE NACIONAL P2010/000120

SOLICITUD DE:

©

x | Patents Jde Invencidn, Patents de Modelo de Utilidad.
X | Capitulo 1. Capitula II.
@ Nombre: WYETH LLC IDENTIFICACION
SOLICITANTE Direccion Five Giralda Farms Madison, NJ C.C. NIT
(71) 07940 E.UU.A.
Nacionalidad o Domicilio: Estadounidense C.E. Otro
Lugar de Constitucidn: Estados Unidos
- Cual
Teléfono: Fax:
E-mail: Ndmero
IDENTIFICACION
; Nombre: CAFLOS R. OLARTE
: C.C.| X | NIT
| O APODERADO - — _ _ C.E. Otro
Teléfono: &01-7700) Fax: &01-7793 Cual
E-mail: office@clarteraisbach.com NGmero 79.752. 747Bta
TP 74.295
Nombre: VER PAGINA ADJUNTA
Direccidon: VEF_PAGINA ADJLINTA
INVENTOR (ES
(72) (ES) Nacionalidad o Domicilio: VEF PAGINA ADJLINTA
@ PCT (86)
Solicitud Internacional HNo. PCT/USZ2009/025422 Fecha Febrero 27, 2009
Fublicacién Internacional Mo, WO 2005/103238 Fecha Septiembre 3, 2003

@ Titulo (54) _DERIVADOS BICICLICOS HETEROCICLICOS O ESPIROBICICLICOS

HETEROCICLICOS ENLAZADOS, DE PIRAZOLO[1,5-A]PIRIMIDINAS,
PROCEDIMIENTOS PARA SU PREPARACION Y USOS DE LOS MISMOS

Clasificaciéon Internacional (51) CoTD 431/20, AL 31/513, AGlP 25/00

(33) Pais de Grigen ] 32) Fach ] (21) Hhdmero de Solicitud
Prioridad us | Febrara 20, 20073 &1/067,243
us Noviembre 21, 2002 E1/116,809

SI| X | NO

@ Comprobante de pago No. 10-66654 Fecha Agosto 12 de 2010




ANEXOS

1)

Comprobante de pago de la tasa de presentacidn de {3 solicitud,

Documients que acredits la evistencia y representacién lejal cuando &l solicitante sea persdfia
juridica.

Poderes, si fgere et cazo, Adjunto copia simple ver expediente Neo (0. 0= 3 e,

Documento de cesidn Jdel inventor al zolicitante o a su cauzante,
Declaraciones.
Copia de la solicitud internacional. (Pesumen, descripcidn, reivindicacionas, dibujos).

Traduccién de la =olicitud internacional al castellana, (Fesumen, dezcripcidn, reivindicacianes,
dibujos).

Copia del examen praliminar intermacional efectuade por 13 Autaridad Intzrnacional de Examen
Pretiminar (IPEA).

Traduscidn del examen preliminar intermacional efectuado par la IPEA,
Da zer el zaso, opia del contrate de acceso.

De ser el 2asa, documente que acredite la licencia o autorizacidn de use de senocimisntos
tradicionatzs de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico,

Arte final 12 x 12,

e ser el caso, informacidn sobre otras solicitudes de patente o titulos obtenides en el eutranjers
por 2l miema titular o su causante, relacionadaz parcial o totalmente con la invencidn de ests
solicitud.

Dy

w
[{2]

ar el case, madificacionss efectuadas a s salicitud internaciconal.

Otros. Bdsqueda Internacional

FIGURA CARACTERISTICA:

O U 0O U00U0dod HeU0 HEHO

e FE Y

@ Solicita la concesidn de la patente,

NOMERE: _CAPLOS P, QLAFTE FIP MAT ZEZ. - ™
Cal.790782 747 BGE TP _74.295

Instruccianzs para el diligenciamisnto del presente formularia, ver reverss de 23t paAgina.




LISTA DE INVENTORES

1. Jeremy lan LEVIN,

19 Long Meadow Drive,
New City, New York 10956
Estados unidos de America
Nacionalidad: Alemana

2. Darrin William HOPPER,
201 West 101%* Street,

Apt. 5A, New York,

New York 10025

Estados unidos de America
Nacionalidad: Estadounidense

3. Nancy TORRES,

10 High Avenue, Nyack,

New York 10960

Estados unidos de America
Nacionalidad: Estadounidense

4. Minu Dhanjish DUTIA,

5 Amthyst Court, West Nyack,
New York 10994

Estados unidos de America
Nacionalidad: China

5. Dan Maarten BERGER,

6 Irion Drive, New City,

New York 10956

Estados unidos de America
Nacionalidad: Estadounidense

6. Xiaolun WANG,

213 Fondiller Street, River Vale,
New Jersey 07675

Estados unidos de America
Nacionalidad: China

PCT/US2009/035422



LISTA DE INVENTORES

7. Martin Joseph DI GRANDI,
77 Phillipsburg Road, Goshen,
New York 10924

Estados unidos de America
Nacionalidad: Estadounidense

8. Chunchun ZHANG,

551 Cleveland Avenue, River Vale,
New York 07675

Estados unidos de America
Nacionalidad: China

9. Alejandro Lee DUNNICK,

27 North Franklin Avenue, Apt. 2A, Nyack,
New York 10960

Estados unidos de America

Nacionalidad: Estadounidense

PCT/US2009/03542
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RECIHD DFiCIaL DE CAJ& ¢ 10O — &6 ,654
cIrU s ARGSTR 12 OF Zole SUPERINTENDENCIA DE INDUSTRIA « SOMEFR.CIO
0-104173- -00000-0
Fecha: "010 03 &3 |i. 4232 Dep. 2020 DIR.HUEVASCF‘.
Tra. 11 PATENTEIY Eve: 278 FASEHACIOMALI
Act. 411 PF{ESEHTACIQH Folios: 218
Bty LS IEaaC I ON BRIkt
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| /DCHO (38E) DEL CIRCULO DE BOGOTA D.C.

IR Pag. No | o
71700037 " 8365037 [ ESCRITURA PUBLICA NGMERO:
/” / e N z} ..;)
CINCD MIL CLeNi0” IIN() (5 UJl)r' mEam TN e
FLCHA DE OTORGAMIENTO: -~ = ;3.
”A[R(] 4) _JL JUN“) Ut Doy MIL ])”_-_Z (L“J_“) s "‘i‘ ';? d =
.NOTARIA TREINTA'Y O('HO (38) DEL ("|RCU|_O DE BOGOTA D.C .t

CODIGO NOTARIAL 1100100038 .-

SUPERINTENDENCIA DE NOTARIADO Y REGISTRO.-Z-

FORMULARIO DE CALIFICACION. e

CLASE DE ACTO: PROTOCOLIZACION DE DOCUMEMTOS.

PERSONAS QUE INTERVIENEN: CARLOS REINALDO OLARTE,» ientificada

con cedula de ciudadania numers 79,752,747 expedida én Bogota 0.0 -----mmemeemev

En i ciudad de Bogota, Distrito ("apilal DF»;'»al‘tan'|:=|’at(.u de undmanm( a,
t

Pepublica de Colombia, ales  GUAL g (”‘4) dias del mes de JUNl:(.«.h: dos mil

dizz (2.010), ants mi £DUARDO DURAN GOMEZ.st = ’.Eﬁ,/;} # NOTARIO TREINTA'Y

Comparacic con minuta esarita &l ¢enor CARLOS REINALDO OLARTE, mayor
dia edad, con domicilia y residencia en la ciudad de Bogotd, identificada con la
cadula de cudadania nimero 79,732,747 de Bogotd D.G., de estad-:v civil Casado,

con sociedad conyugal vigente, quien manifezté su propdsita de celsbrar el acto

o

que define las siguientes cstuvula‘ iones: ---
PRIMERA.- Qus presenta para su I"nutuc--_.h:au- n los siguisntes dogumerntas: <2

1° Traduccisf ofic af I~ un i um«~nt« |Lu— esta originalmants en mglcs mnt.—wmlq

en cuatro (4) folins utilfs y =3 del siguisnts tenor;

PODER GENERAL .- WYETH LLC.- domiciliado en Five Giralda Farms Madisan,

-
-

e . .
MY 07940 United States of Amernica- nombramos por el |n|:—5'nw a Carlos R.

// N

Olarte y/o™J. lan Raisbeck y/o Juan Guillermo Moure y/o Natalia Castro,
nuzstros, representantas Iegales bl g far‘ulta-:les para recibir notificacionss y

nombrar api ulc.—uiu: Judlualm 0 tr.ljutllbl'-ll@‘o &n materia de patentes, 103 cualzs

. e . A
quedan a su vez facultados [!—ll’J representarncs ants las qutr»rlrlqdes e cualgquier

/
jerarcuia d-— la Papublica -J-: Calo »nII»H la Repablica de Eulwu Ia r‘ publica del

e

Ecuador, !a Pepubliza del Pert y |J Feplblica Bolivariana de Venezuela, ya sean

PAPEL DE USO EXCLUSIVO DEL PROTOICOLO NOTARIAL . NO TIENE COSTO PARA EL USUARIO
. . °
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e - S )

administrativas, judiciales o de policia, para iniciar ante dichas autoridadgés todas

las acciones necesarias para cumplif con el objeto indicado e intervenir en todas

las mstancuas,/grados o etapas . procesales; elevar y tramitar solicitudes,

. /,,- ) /, . / e : -

declaraciones y reclamos,” para demandar,”reconvenir, contestar demandas y

reconvenciones,’/?ornjular descripciones,’/enmiendas’, oposiciones y todo tipo de
’ 2

impugnaciones "y escritos de cualquier naturaleza; instaurar cancelaciones vy,

. . o~ . - 7 -~
amparos administrativos; abonar todos los impuestos y cuotas y efectuar cualquier

PN
-

otro pago determinado por la Ieyz/recibir todos los documentos y valores;rintervenir
como demandantes o demandados ante los jueces que sean comp,etenteg',/

-~ -
pudiendo sdlicitar medidas cautelares de cualquier naturaleza, conciliar, transar’f/
someter a arbitros, desistirse de la pretension y/o el procedimiento, allanarse a la
pretensién, percibir, ratificar los actos juridicos procesales suscritos con
anterioridad  al otorgamiento y/o presentacion del presente poder, sﬁstituir 0
delegar la presentacion procesal y los demas actos que exprese la ley, con todas
las demas facultades que resulten‘necesarias; llenar cualesquiera otros requisitos

y tomar, en fin, todas las medidas que creyeren conducgntes al resguardo de

nuestro interes.- Firma: Gregg C. Benson.- Fecha: 4 MAY 2010.- .Ciudad, Pais:

GROTON, CONNECTICUT USA. 5
CERTIFICACION NOTARIAL.- En esta fecha, May 6 2010.- el ‘Notario Publico

suscrito certifica:
1. Que GREGG C. BENSON mayor de.'edad y domiiciliado en EASTERN POINT
ROAD, GROTON, CONNECTICUT USA suscrib6 el documento que antecede.—----
2. Que el otorgante ha suscrito el referido doéumento en su caracter de

ATTORNEY-IN-FACT de WYETH LLC.

3. Que WYETH LLC con sede principal ubicada en Five Giralda Farms Madison,
NJ 07940 United . States of America esta .Iegalmente constituida,  que' tiene |
existencia legal vigernite y que los propdsitos 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 esta es

legitima.

5. El fundamento de mis certificaciones contenidas ‘en los puntos 2,3y 4 fue la
exhibicidén de los (del) siguiente(s) documento(s) auténticado(s):' Power of Attorney

.executed on November 16, 2009.- NOTARY PUBLlC (Signature): (Firmado).-
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836810 ———— — o
Hancy M. George.- My Commisgion Expiras 30 June 2011 .-
N :"7&‘“ .

MM
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(Sellada).-- -

e
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TRADUCCION OFICIAL DE UN DOCUHMEN.T_KSEQ\i!JE;,.‘
AN
ESTA ORIGINALMENTE EN INGLES.- Sello: “El Distrito

°

de Columbia: $S. Suzarito y juramentads ante mi, este,dia

7 d= maya de 2010 (firmada) Lisa Paenes Johneon, Hatario
t

Pablic, Distrite de Columbia.- Mi nambramienta expira < 14 de octubre de 2011." -

(Hay otra firma ilegiblz).- Apostilla adjunta: Distrite de Columbia- APOITILLA:

(Convention de La Haye du & octobre 1961).

1. Pais: Estadae Unidos de América.- El presentes documento piblicg. «—------m-m-se--
2. Ha side firmado por: Lisa Penee Johnzon.- Hotario Pablico @n y para el Distrito

de Columbia.

2. Actuanda en calidad de: Liza Rence Johnson, Motario Pablico en y para el

Distrito de Columbia.
4. Llzva &l sello/astampilla de: Ceartificado. ' ' -

5. En: Washington D.C. -

6. El: Dia 7 de mayo d%’ 2010.

7. FPor: Bl Secretario del Distrito de Cc»lurnbié.

& Bajo el Mo 229300 k-

9. Sello / estampilta; Distrito de Columbia.- (Firmaca).
10. Firma: Stephanie D.Scott.- Traductor Oficial- JOPGE E. SIERPA REVES.-

Licencia 276-1993 Minjusticia- MINISTERIO DE RPELACIONES EXTERIORES ~

160507 JORPGE SIEFFA CUVA FIRMA ARPAFECE EH EL DOCUMERTO

DESEMPENA LAS FUHC;IQHEE; HOIWCADAS - HO ASUME FESFOMSAEILIDAD
DEL TEXTO Z010 MAY 27 A 10017 (FIRMADO) JEFE DE LEGALIZACIONES
BOGOTA D.C.

v

DISTRICT OF COLUMBIA.- APOSTILLE.- (Convention de La Haye du & octobre

1961). "

1. Dietrict of Columbia United States of America.

2. This public dacumernt has been sogned by LISA PENEE JOHNSOMN ~-amem e
2. acting on the capacity of HOTARY PUBLIC 1N AHD FOP THE DISTRICT OF
COLUMEIA LISA RENEE JOHMEOH, NOTARY PUBLIC 1M AND FOR THE ~-------

4. baars the seél/stamp of DISTRICT OF COLUMBIA.- CERTIFIED.

PAPEL DE USO EXCLUSIVO DEL FRO 'OCOLO MOTARIAL . NO TIEHE COSTO PARA EL USUARIO

i



5. at Washington, D.C.

6. the 7 day of MAY 2010.

7. by Secretary of the District of Columbia.
8. No. 229806. '

[te)

). Seal/Stamp.

10. Signature.- (Firmado) Stephanie D. Scott.
SEGUNDA.-Que  de conformidad con lo expuesto y atendiendo a las
prescripciones.del articulo 47 del Decreto 960 de 1970, el documento merincionado
contenidos en cuatro (4) folé utules quedan Iegalmente protocolvados ante el
Notario Treinta y Ocho (38) del/C/rculo Bogota ‘gmdnera que desde ahom
guedan bajo su custodia y guarda para que surtan los efectos legales a que haya

lugar y los interesados puedan consultarlos y obtener las copias que de el solicite.-

HASTA AQUI EL CONTENIDO -DE LA MINUTA -

SE ADVIRTIO al(a los) otorgante (s) de esta Escritura de la obligacion que
tiene (n) de leer la fotalidad de su texto, a fin de, verificar la exactitud
de todos los datos en ella consignados con el fin,de aclarar, modificar o
corregir lo que le(s) pareciere; la firma de la misma demuestra su

aprobacion total del texto.

S;e advierte °igua|men§g la necesidad de diligenciar los espacios en
l;lanco- correspondientes a Ia informvacién! personal y de trabajo
consignados en el espacio destinado para la firma de los suscriptores
del instrumento publico, con el objeto de !confrontar la informacion
solicitada con el contenido dé la escritura previo a la autorizacién de

la misma. : 5

IZn consecuencia, la notaria no asume ninguna responsabilidad por error o
inexactitudes establecidas con posterioridad a la firma del (los) otorgante

(s) y del ndtario. ________

zn tal caso, °de la existencia de estos, deben ser corregidos mediante el
otorgamiento de una nueva escritura, suscrita por el (los) que intervino (eron)

en la inicial y sufragada por el (ellos) mismo (s). (Articulo 35 decreto ley 960

de 1.970).
ADVERTENCIA PARA TODOS LOS COMPARECIENTES QUE EXTIENDAN
Y OTORGUEN INSTRUMENTOS, SEGUN ART. 34 C.N., LEY 190 DE 1995,




AT L  bég.No

7" 700037

v
PRI

836827 LEY 333 DE 1996 Y LEY 365 DE 1997..Los

“ \ "
comparecientes  bajo la gravedad  del jmwm.—nt- C

Rl -

manifizsstan  clara  y  evpresamante qua  todes ]5\‘%\“..\
\_\‘

dineras, hisnes ,muebles @ inmuebles contznidos en

l:
A

este instrumento  fusron  adquiridos  por  medios -

actividades licitas, Asi como el dinero con 2l que se

afectia el pago de l8s gastos notariales.

OTORGAMIENTO Y AUTORIZACION. LEIDO EL FRESENTE
INSTRUMENTS POR EL OTORGAMTE v ADVEFRTIDD DE SU REGISTFO
DENTRG DEL TEPMING DE LEY, ESTUVO DE ACUERDO CoOH EL LD
ACERPTS EM LA FORMA, COMO ESTA REDACTADO % EM TESTIMONIC
DE QUE LE DA 3U ASENTIMIENTD 7 APPOBACION LD FIRMA POR
ANTE ME v SOHMIGD EL HOTARPID QUE DE ToODO LS EXFUESTO
DOY FE v POR ELLO LD AUTORIZO. -

CONSTANCIA: EL PRESENTE INSTRUMENTO SE EXTIENDE EN LAS
SIGUIENTES HOJAS DE PAPEL NOTARIAL Nos.

/70004, BARBDAS Bibsll/ '.,-f.-ijzl//“""ﬁ;"- o EEEIEOSTTEIRSIT oSN
b ,
To AN TTEIERISNRCOTSRANNMEMYE s v awy nuwimowowoas oy

DERECHOS NOTARIALES: RESOLUCION No. 10301 DEL 17 DE DICIEMBRE

DE 2.000.3 U4L20znm=rms-= saw mossdsussnanasn =

/ //
S //4

/ /
fg:g: REINALm

¢.C.No. TAYBZ NN Ao D=

ESTADO CIVIL: C,Px AT

DIRECCION RESIDENCIA. -
DIRECCION OFICINA: Diasznal 24 VPOt
TELEFONO RESIDENCIA:

TELEFONO OFICINA: (5O 4+ YOO

CELULAR: 345 O {5293,

PAPEL DE USO EXCLUSIVO DEL PRO OCOLO NOTARIAL . NO TIENE COSTO PARA EL USUARIO
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"
Traduccioén oficial de un documento que esta
originalmente en 1inglés
" Sello: “El Distrito de Columbia: SS. Suscrite y juramentado ante mi, este dia 7 de
mayo de 2010 (firmado) Lisa Renee Johnson, Notario Public, Distrito de Columbia.
Mi nombramiento expira el 14 de octubre de 2011."
4
” (Flay otra firma ilegible).
Apostilla adjunta:
Distrito de Columbia
APOSTILLA:
(Convention de La Have du 5 actobre 1961)
1. Pais: Estados Unidos de América
El presente documento publico
Z. Ha sido firmado por: Lisa Renee Johnson
Notario Publico en y para el Distrito de
- 3. Actuando en calidad de:
‘ Columbia
‘ Lisa Renee Johnson, Notario Publico en y
4, Lleva el sello/estampilla de:
para el Distrito de Columbia
Certificado
5. B Washington D.C.
6. El: Dia 7 de mayo de 2010
7. Por: El Secretario del Distrito de Columbia
3. Bajo el No.: 2298016
9. Sello / estampilla: Distrito de Columbia
(Firmado)
10. Firma: )
. Stephanie D. Scaott.
Fiuals i trmiiorcinn /i ]

AN
Traductor fl{ihgl

JORGE E. SIERRA REYES
ticancis 378 - 1994 Ainlustbels



%2

6.

Apostille

(Convention de La Haye du 5 octobie 1961)

Disirict of Columbia
United Staies of America .
LISA RENEE JOHNSON

This public document has been signed by .
HNOTARY EURLIC I AND BOR THE DISTEICT OF COLIHETIA

acting in the capacity of

LISA RENEE JOMM2CH, NOTARY PUBLIC IN AND TOP. THE

bears the seal/stamp of — pIsTRICT OF_COLUMEIA

CERTIFIED

at Washington, D.C.

the 1 day of MAY 2010

by Secretaiy of the Disirici of Columbia

229806

N

10. Siznature




OLARTERAISBECK

OLARTE RAISBECK MOURE & CASTRO LTDA.

The undersignedop aral Power

El suscrito, Poder General

WYETH LLC

domiciled in

domiciliado en

Five Giralda Farms Madison, NJ 07940 United States of America

by means of these presents hereby grants to
Carlos R. Olarte y/o J. Ian Raisbeck y/o
Juan _Guillermo Moure y/o Natalia

Castro , legal representatives with faculties to
receive notifications and to appoint judicial or
extrajudicial agents in patent matters, who at the
same time have the faculty to represent us before the
.administrative, judicial or police authorities of any
hierarchy of the Republic of Colombia, the Republic
of Bolivia, the Republic of Ecuador, the Republic of
Peru, and the Bolivarian Republic of Venezuela, to
initiate before said authorities all the necessary
actions to accomplish said purposes and to intervene
in all instances, grades and procedural levels; to file
and prosecute applications, declarations, complaints,
to claim, counterclaim, answer claims and
counterclaims; to draw up specifications; o make
amendments; oppositions and all types of objections
and writings of any nature; cancellations and
administrative injunction proceedings; to pay all
installments and effect all other payments prescribed
by law; to receive documents and monies; act as
complainants as well as defendants, before the
competent judges, with full powers to request
preliminary injunctions of any nature, settle, make
arrangements, to submit to arbitrators, to desist from
claims or procedures, to accept claims, to collect, to
ratify legal proceedings subscribed before the
i appointment and/or presentation of this Power,
substitute or delegate the legal representation and
other acts prescribed by law, in short, with all such
further powers as may be required; to comply with
all other requirements and, to take all those measures
which they may deem fit for the protection of our
interests.

nombramos por el Carlos R.
Olarte y/o J. lan Raisbeck y/o Juan

Guillermo Moure y/o Natalia Castro,
nuestros representantes legales con facultades para
recibir notificaciones y nombrar apoderados
judiciales o extrajudiciales en materia de patentes,
los cuales quedan a su vez facultados para
representarnos ante las autoridades de cualquier
jerarquia de la Republica de Colombia, la
Republica de Bolivia, la Republica del Ecuador, la
Republica del Pert y la Republica Bolivariana de
Venezuela, ya sean administrativas, judiciales o de
policia, para iniciar ante dichas autoridades todas
las acciones necesarias para cumplir con el objeto
indicado e intervenir en todas las instancias,
grados o etapas procesales; elevar y tramitar

presente a

solicitudes, declaraciones y reclamos, para
demandar, reconvenir, contestar demandas vy
reconvenciones; formular descripciones,
enmiendas, oposiciones y todo tipo de

impugnaciones y escritos de cualquier naturaleza;
instaurar cancelaciones y amparos administrativos,
abonar todos los impuestos y cuotas y efectuar
cualquier otro pago determinado por la fey; recibir
todos los documentos y valores; intervenir como
demandantes o demandados ante los jueces que
sean competentes, pudiendo solicitar medidas
cautelares de cualquier naturaleza, conciliar,
transar, someter a arbitros, desistirse de la
pretension y/o el procedimiento, allanarse a la
pretension, percibir, ratificar los actos juridicos
procesales  suscritos con  anterioridad  al
otorgamiento y/o presentacion del presente poder,
sustituir o delegar la representacion procesal y los
demas actos que exprese la ley, con todas las
demas facultades que resullen necesarias; Ilenar
cualesquiera otros requisitos y tomar, en fin, todas
las medidas que creyeren conducentes al resguardo
de nuestros intereses.

City,Country/Ciudad,Pais: GROTON, CONNECTICUT USA
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MODEL OF NOTARIAL CERTIFICATION

Notarial Certification

On this date,@,{\,\/ ;

-

May 8, 2010
The undercigned Motary Public ceriifies:

1. That

Certificacion Notarial

En ¢sta fecha,
&l Hotario Publico suscrito ceriifica:

1. Que

GPREGG C. BENSON

of legal age and domiciled in

mayor de edad y domiciliado

EASTERTT POIMT POAD, GROTON, COIIECTICUT USA

signed the foregoing document.

2. That the grantor has executed the {loregoing
document ac ATTORMEY-IN-FACT
of WYETH LLC

3. That WYETH LLC

having its principal place of businees located in

suscribié el documento que antecede.

2. Que el otorganie ha suscrito ¢l referido
documicnio en su caracter de
de

4. Que
con sede principal ubicada en

Five Giralda Fanus Madison, MJT 07940

United States of America

i5 duly incorporated, is currently in evistence, and  cetd legalmenie constituida, que liene existencia
that the purposes for which the General Power s legal vigente y que los propositos para los cualcs
granted are within the scope of its corporate  se olorga el poder se encuentra dentro de los que
purposes. comprenden su objeto social.

4. That the grantor has the authority to execuie the 4, Que el otorgante ticne la represeniacion para
Cieneral Power and that his/her representation is  cuscribir el poder, y que ésia es legitima.
legal, '

5. The foundation for my certifications contained in S. El' fundamento de rmis ceriificaciones

points 2, 3 and 4 was the exhibition of ihe following  contenidas cn los punios 2, 3 y 4 fue la exhibicién

authentic document(s): de los (del) siguiente(s) documento(s) auténtico(s):

Power of Attorney executed on Movember ]
16, 2009

MOTARY PUBLIC (Signaiure): JMJU,Q{ }/ M (KM/[(\- |

Nancy M. George

NANCY M. GEORGE

Notary Publig
My Commission Expires 30 June 2011
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BRIDGED, BICYCLIC HETEROCYCLIC OR SPIRO BICYCLIC HETEROCYCLIC
DERIVATIVES OF PYRAZOLOJ[1, 5-A]PYRIMIDINES, METHODS FOR PREPARATION
AND USES THEREOF

FIELD OF THE INVENTION

The present invention relates to new pyrazolo[1,5-a]pyrimidine compositions that
are useful for inhibiting abnormal growth of certain cell types. The invention is directed to
certain bridged, hicyclic heterocyclic or spira bicycic heteracyclic derivatives of pyrazola[1,5-
alpyrimidines, their corresponding pharmaceutically acceptable salts and methods for their
preparation and use.  The bridged, bicyclic heterocyclic or spire bicycic  heteraaydlic
derivatives of pyrazolof1,5-a]pyrimidines inhibit growth of turmar cells, which contain

oncogenic forms of Receptor Tyrosing Kinases, K-Ras and Raf kinases.

BACKGROUND OF THE INVENTION

Raf is a multigene family expressing oncoprotein kinases: A-Raf, B-Raf and C-
Raf (also known as Raf-1), as described in publications by McCulwrey et al., in Leukemia,
12(12), 1903-1920 (1998); by Ikawa et al., in Mol. and Cell. Biol. 3(6), 2651-2654 (1983); by
Sithanandarn et al., in Oncogene 5, 1775-1720 (1990); by Konishi et al., in Biochem. and
Biophys. Res. Comm. 216(2), §26-534 (1995). All three Raf kinases are functionally present
in certain human hematopoietic cells, and their aberrant expression can result in abrogation
of cytokine dependency. Their regulatory mechanisms differ in that C-Raf and A-Raf appear
0 require additional serine and tyrosine phosphorylation within the N region of the Kinase
domain for full activity, as described by Mason et al., in EMBO J. 18, 2137-2148 (1999). In
addition, B-Raf kinase appears to have a much higher basal Kinase activity than either A-Raf
kinase or C-Raf kinase. The three Raf kinases play critical roles in the transmission of
mitogenic and anti-apoptotic signals. B-Raf kinase is frequently mutated in various human
cancers, as described by Wan et al., in Cell 116, 355-867 (2004), indicating that specific Raf
kinases are associated with cancer. The cytoplasmic serine/threonine kinase B-Raf kinases
and receplor tyrosine kinases of the platelet-derived growth factor receptor (PDGFR) family
are frequently activated in cancer by mutations of an equivalent amino acid. Structural
studies have provided important insights into why these very different Kinases share similar
oncogenic hot spots and why the PDGFR juxtamembrane region is also a frequent
oncogenic target, as described by Dibl in Nature Reviews, Cancer 4(9), 718-27 (2004).

~
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B-Raf encodes a Ras-regulated kinase that mediates cell growth and malignant

transformation pathway activation that controls cell growth and survival. Activation of a
Ras/Raf/MEK pathway results in a cascade of events from the cell surface to the cell
nucleus, ultimately affecting cell proliferation, apoptosis, differentiation and transformation.
Activating B-Raf mutations have been found in 66% of malignant melanomas and in a
smaller fraction of other cancers including those of the colorectum, as reported by Davies H.,
et gl. (2002) Nature 417:906 and by Rajagopalan H., et al. (2002) Nature 418, 934.
Recently, B-Raf has been shown to be frequently mutated in various human cancers, as
described by Wan et al. (2004) Cell 116, 855-867. B-Raf mutations also account for the
MAP kinase pathway activation common in non-small cell lung carcinomas (NSCLC).
Certain B-Raf mutations reported to date in NSCLC are non-V600 (89%; P < 107), strongly
suggesting that B-Raf mutations in NSCLC are qualitatively different from those in
melanomas. Thus, there may be therapeutic differences between lung cancers and
melanomas in response to Raf kinase inhibitors, as described by Karasarides et al., in
Oncogene 23(37), 6292-6298 (2004) and by Bollag et al., in Current Opinion in Invest.
Drugs, 4(12), 1436-1441 (2003). Although uncommon, B-Raf mutations in human lung
canbers may identify a subset of tumors sensitive to targeted therapy, as described by Brose
et al, in Cancer Research 62(23):6997-7000 (2002) énd in U.S. Patent Application
Publication No. 2005/267060.

Raf kinases are also key components of signal transduction pathways by which
specific extracellular stimuli elicit precise cellular responses in mammalian cells. Activated
cell surface receptors activate Ras/Rap proteins at the inner aspect of the plasma
membrane, which in turn recruit and activate Raf proteins. Activated Raf proteins
phosphorylate and activate the intracellular protein kinases MEK1 and MEK2. In turn,
activated MEKs catalyze phosphorylation and activation of p42/p44 mitogen-activated protein
kinase (MAPK). A variety of cytoplasmic and nuclear substrates of activated MAPK are
directly or indirectly associated with the cellular response to cellular environmental change.
In fact, B-Raf mutations have been shown to predict sensitivity to pharmacological MEK
inhibition by small molecule inhibitors by limiting tumor growth in B-Raf mutant xenografts, as
described by Solit et a., in Nature, Letters to Editor, Nov. 6, 2005. Three distinct genes have
been identified in mammals that encode Raf proteins; A-Raf, B-Raf and C-Raf (also known
as Raf-1) and isoformic variants that result from differential splicing of mRNA are known.
Therefore, it is desirable to identify and characterize compounds that inhibit growth of tumor
cells, which include oncogenic forms of Receptor Tyrosine Kinases, K-Ras, A-Raf kinase, B-

Raf mutant kinase, B-Raf kinase and C-Raf kinase.
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kinase inhibitors, including certain bicyclic substituted, pyrazolo[1,5-a]pyrimidines. However,
no bridged, hicyclic pyrazolo[1,5-alpyrimidines have been described and little is known
regarding how other ring systems, including bridged, bicyclic moieties, fused to the
pyrazolo[5,1-a]pyrimidine ring framework influence the structure-activity relationship (SAR) of
bridged, bicyclic pyrazolo[1,5-a]pyrimidines.  There is a need for new compounds that
selectively inhibit Raf kinase activity and that are useful for treating disorders mediated by
any Raf kinase. Bridged, bicyclic pyrazolo[1,5-alpyrimidine compaositions of the present
invention fulfill this unmet need and are useful in the treatment of diseases assasiated with

Raf kinases, including cancer and inflammation, in mammals.

SUMMARY OF THE INVENTION

Accordingly, the invention provides a compound of formula A:

R5
R4 _N
N S~
R3 N
R2
A

and pharmaceutically acceptable salts thereof;

wherein

R' is a 5-7 membered heterocyclic ring or heteroaryl ring, said ring comprising 1-3
heteroatoms selected from N, O or S, and said ring optionally substituted with one to four
substituents selected from -J, -NO;, -CN, -N;, -CHO, -CFs, -OCF;, -R’, -OR’, -S(0).R’,
NR'R’, -NR’S(0),,R’, -OR’OR’, -OR’NR'R", -N(R"R°0OR’, -N(R")R*NR’R’, -NR'C(Q)R’",
C(O)R?, -C(O)OR’, -C(ONR'R’, -OC(O)R?, -OC(D)OR’, -OC(O)NR’R’, NR'C(O)R’,
NR’C(0)OR’, -NR’C(O)NR’R’, -R*OR’, -R:NR’R’, -R*S(0),.R?, -R*C(Q)R’, -R’C(D)OR’,
R’C(O)NR'R’, -R*™OC(O)R’, -R*OC(0)OR’, -R*OC(OINR'R’, -R°*NR'C(O)R’,
R*NR'C(O)OR’, -R°NR'C(O)NR'R’, -YR*R'", -YR*NR'R" and -YR'";

R? is selected from an aryl ring, a 9-14 membered bicyclic aryl ring, a 5-7 membered
hetercaryl ring and a 9-14 membered bicyclic heteroaryl ring, said heteroaryl ring comprising

1-3 heteroatoms selected from N, O and 8, said ring optionally substituted with ane to four
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substituents selected from -J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R’, -OR’, -S(O)xR’, -
NR'R’, -NR’S(0)nR’, -OR°OR’, -OR®NR'R’, -N(R")R°OR’, -N(R")R’NR'R’, -NR'C(O)R’,
C(O)R’, -C(O)OR’, -C(ONR'R’, -OC(O)R’, -OC(Q)OR’, -OC(O)NR'R’, NR'C(O)R’,
NRC(0)OR’, -NR'C(O)NR'R’, -R®0OR’, -R®NR'R’, -R®S(0)R’, -R*C(O)R’, -R®C(O)OR’,
REC(O)NR'R’, -R®OC(O)R’, -R®OC(O)OR’, -R®OC(O)NR'R’, -R®°NR’C(O)R’,
RENR’C(O)OR’, -R®NR’C(O)NR’R’, -OPO(OR’),, -YR®R™, -YR®NR'R’ and -YR'®;

R® R* and R® are each independently selected from carbon-linked R®, —X-W-R®, H, J,
C(O)OR’, -C(ONR'R’, -NR’C(O)R’, -CN, alkyl of 1-6 carbon atoms, branched alkyl of 1-8
carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring, 5-7 membered heterocyclic ring, and
5-10 membered heteroaryl ring, said heterocyclic ring or heteroaryl ring comprising 1-3
heteroatoms selected from N, O and S, said alkyl of 1-6 carbon atoms, branched alkyl of 1-8
carbon atoms, aryl ring, 5-7 membered heterocyclic ring, and 5-10 membered heteroaryl ring
is optionally substituted with one to four substituents selected from -J, -NO,, -CN, -N3, -CHO,
-CFs, -OCFs, -R’, -OR’, -S(O)nR", -NR'R’, -NR’S(O),R’, -OR°OR’, -OR°NR'R’, -
N(R)R°OR’, -N(R")R°NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -
OC(0)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’, -R®0OR’, -R®°NR'R’, -
R®S(OmR’, -R®C(O)R’, -R®C(O)OR’, -REC(O)NR'R’, -R®OC(O)R’, -R°OC(O)OR’, -
REOC(O)NR'R’, -R®NR'C(O)R’, -R®NR’C(O)OR’ -R®NR’C(O)NR'R’ and YR'®, wherein at
least one of R®, R* and R® comprises R®;

R®is a 6-14 membered bridged, bicyclic heterocyclic ring or a 6-14 membered bicyclic spiro
heterocyclic ring, said ring optionally substituted with one or more substituents selected from
-J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3;, -R’, -OR’, -S(O)nR’, -NR'R’, -NR’S(O)nR’, -
OR°OR’, -OR°NR’R’, -N(R")R°OR’, -N(R")R®°NR’R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’,
C(ONR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR’R’, NR’C(O)R’, -NR’C(O)OR’,

NR’C(OINRR’, -R®OR’, -R®NR'R/, -R®S(0),R’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -
R®OC(O)R’, -R®OC(O)OR’, -RPOC(O)NR'R’, -R®NR’C(O)R’, -R®NR'C(O)OR’or
R®NR’C(O)NR’R” and YR';

R” is H or is independently selected from alkyl of 1-6 carbon atoms, branched alkyl of 1-8
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-8 carbon atoms, aryl ring and a 5-10
membered heteroaryl ring, optionally substituted with one to four substituents selected from -
J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R, -OR, -S(O)xR, -NRR, -NRS(O)R, -OR%0OR, -
OR®NRR, -N(R)R°OR, -N(R)R°NRR, -NRC(O)R, -C(O)R, -C(O)OR, -C(O)NRR, -OC(O)R, -
OC(O)OR, -OC(O)NRR, NRC(O)R, -NRC(O)OR, -NRC(O)NRR, -R®0OR, -R®NRR, -R’S(0O),R,
-REC(O)R, -R®C(O)OR, -REC(O)NRR, -RP®OC(O)R, -R°OC(O)OR, -RP®OC(O)NRR,

RENRC(O)R, -R®NRC(O)OR, -R®NRC(O)NRR and ZR™, wherein R is selected from alkyl of
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1-6 carbon atoms, branched alkyl of 1-3 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl ™ _

of 2-6 carbon atoms, cycloalkyl of 3-10 carbon atomis, aryl of 6-10 carbon atoms and
heteroaryl of 6-10 atoms, the heteroaryl comprising 1-2 heteroatoms selected from N, O and
S

R%is a divalent group independently selected from alkyl of 1-8 carbon atoms, alkenyl of 2-6

carbon atoms, alkynyl of 2-6 carbon atoms, aryl, heteroaryl, cycloalkyl, and cycloheteroalkyl;

R® is independently a divalent alkyl group of 2-6 carbon atoms;

R is independently selected from cycloalkyl ring of 3-10 carbons, bicycloalkyl ring of 3-10
carbons, aryl ring, heterocyclic ring, heteroaryl ring and a heteroaryl ring fused to one to
three aryl or heteroaryl rings, each heterccyclic ring or heteroaryl ring comprising 1-3
heteroatoms selected from N, O and S, each optionally substituted with one to four
substituents selected from —H, -aryl, -CHz-aryl, -NH-aryl, -O-aryl, -S(O)u-aryl, -J, -NO,, -CN, -
N3, -CHO, -CF3, -OCF;, -R7, -OR7, -S(0)R’, -NR’R’, -NR’S{0),R’, -OR°0OR’, -OR°NR'R’, -
M(RT)ROR’, -N(R")R’NR’R’", -NR'C(O)R’, -C{O)R", -C(O)OR’, -C{O)NR'R’, -OC(Q)R"-, -
OC(0)OR, -OC(OINR'R’, -NR'C{D)R’, -NR'C(O)OR", -NR'C(D)NR'R’, -R*0OR’, R®NR'R’, -
RS(0)R7, -R¥C(O)R?, -RC(O)OR’, -R°C(ONR'R’, -RP’C(O)R’, -R'C(O)OR’, -
R°C(OJNR'R’, -R*QC(O)R’, -ROC(0OjOR’, -R*OC(ONR'R’, -RNR'C(OR’, -
R*NR’C(0)OR’, and —-R’NR’C{O)NR'R;

Jis fluoro, chlorg, bromao, ar iodo;
m is an integer of 0-2;

Y is a divalent group independently selected from a bond, alkyl of 1-6 carbon atems, alkenyl

of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, O, and -NR';

X is selected from a divalent alkyl group of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl ring of 3-10 carbons, bicycloalkyl ring of 3-10
carbons, aryl ring, heterocyclic ring and a heteroaryl ring, each hetercwcyclic ring or heteroaryl
ring comprising 1-3 hetercatoms selected from N, O or §; optionally substituted with one to
four substituents selected from —H, -aryl, -CH:-aryl, -NH-aryl, -O-aryl, -S(O)u-aryl, -J, -NO», -
CN, -N;, -CHO, -CF; -OCF;, -R’, -OR’, -S(0).R’, -NR'R?, -NR’S(0)R’, -OR°0OR’, -
ORNR'R’, -N(R"JR?OR’, -N(R")R’NR'R’, -NR'C(O}JR’, -C(O)R’, -C{OJOR’, -C{(O)NR'R, -
OC(O)R’-, -OC{0)OR’, -OC(OINR'R’, -NR'C(O)R", -NR'C(O)OR’, -NR'C{O)NR'R’, -R*0R’,
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RENR'R, -R%S(0)mR’, -R®C(O)R’, -R®C(O)OR’, -RC(O)NR'R’, -R®C(O)R’, -R®C(O)OR’,
R].C(OINR'R’, -R®°OC(O)R’, -RP®OC(O)OR’, -RPOC(ONR'R’, -R®NR’C(O)R’,
RENR’C(O)OR’, and —R.NR’C(O)NR'R;

W is selected from a bond, Z, -OZ-, -ZO- -S(O)nZ-, -S(0),NR’Z-, -NR’S(0),Z -, -NR’Z-,
ZNR’-, -C(0)Z-; -C(0)0Z-, -C(O)NR’Z-, -NR’C(0)Z-, -NR'C(O)NR’Z-, -OC(0)Z-,
NR’C(0)0Z-, and -OC(O) NR"Z-; and

Z is a bond or a divalent alkyl of 1-6 carbon atoms.

The present invention also provides a compound of formula A and
pharmaceutically acceptable salts thereof;, wherein the bridged, bicyclic heterocyclic ring is
R21

20
R? R20 R 20
N lll N R21\/N /\ R
S R L] e )
N
X o SN N

selected from:

optionally substituted on nitrogen with R?® and optionally substituted on one or more carbons

with R?', wherein

R? is selected from H, -C(O)OR’, -C(O)NR'R’, -C(O)R’, -S(O)mR’, alkyl of 1-6
carbon atoms, branched alkyl of 1-8 carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring,
5-7 membered heterocyclic ring and 5-10 membered heteroaryl ring, each heterocyclic ring
or heteroaryl ring comprising 1-3 heteroatoms selected from N, O or S, each of the alkyl of 1-
6 carbon atoms, branched alkyl of 1-8 carbon atoms, aryl ring, heterocyclic ring and
heteroaryl ring optionally substituted with one to four substituents selected from -J, -NO,, -
CN, -N;, -CHO, -CF; -OCFs, -R’, -OR’, -S(O)nR’, -NR'R?, -NR’S(O),R’, -OR°OR’, -
OR®NRR’, -N(R"R°OR/, -N(R"R®°NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -
OC(O)R’, -OC(0O)OR’, -OC(O)NRR’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’, -R°0OR’, -
RENR'R’, -R®S(0)nR’, -R®C(O)R’, -R®C(0O)OR’, -R®’C(O)NR'R’, -R®*0OC(O)R’, -R*OC(O)OR’,
R®OC(O)NR'R’, -R®NR’C(O)R’, -R®NR’C(O)ORor -R®’NR'C(O)NR’R"and YR'’; and

R?' is selected from H, -NO,, -CN, -N3, -CHO, -CF3, -OCFs, -R’, -OR’, -S(O)mR’, -NR'R/, -
NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°0OR’, -N(R")R°NR’R’, -NR’C(O)R’, -C(O)R’,
C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(0O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR’C(O)OR’,
NR'C(ONR'R’, -R®OR’, -R®NR'R/, -R®S(0)R’, -R®C(O)R’, -R®C(O)OR’, -RC(O)NR'R’, -
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R*OC(O)R!, -R'OC(O)OR’, -R*OC{ONR'R’, -R'NR'C(O)R’, -R*NR'C(Q)OR'or -
R*NR'C(OINR'R? and YR'™; wherein J, Y, m, and R™" are defined above.

The present invention also provides a pharmaceutical composition comprising a
compound of faormula A or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier. The present invention also provides pharmaceutical compositions
comprising compounds of formula A or a pharmaceutically acceptable salt thereof in
combination with other kinase-inhibiting pharmaceutical compounds or chemotherapeutic

agents, and a pharmaceutically acceptable carrier.

The present invention pravides a method for making a compound of formula A:

and pharmaceutically acceptable salts thereof, comprising the steps of: (a) reacting a

substituted ketone of formula 1

with an acetal of N,Ndialkylformamide or an acetal of N,N-dialkylacetamide, to provide an

enaminone compound of formula 2

R4

R? or R%])\/N(alkyl)z
0

2 : and

(b) reacting the compound of formula 2 with a substituted 3-aminopyrazole of formula 8,



WO 2009/108838 PCT/US2009/035422

to provide a compound of formula A, wherein R, J, m, W, X, Y and Z are as defined

above.

The present invention also provides a method for making a compound of formula

N
N YR
RSN e

and pharmaceutically acceptable salts thereof; comprising the steps of: (a) reacting an

enaminone compound of formula 2

R4

RS or R‘r’j]/K/N(alkyl)z
0

2

10  with an aminopyrazole of formula 8a

to provide compounds of formula 3¢ and 3d

R5
R‘YL N Rﬂ”‘% 1
R + S
3¢ 3d

-8-
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(b) halogenating ane or both of the compounds of formula 3¢ and 3d to provide one or both

of compounds of formula 3e and 3f

4
~N
N
\6\ Y—R1 + f\\ R!
R3™ N
J
o ; and

(©) subjecting one or both of the compounds of formula 3e and 3f to a palladium catalyzed,
Suzuki coupling using aryl or heteroaryl boronic acids or corresponding boronate esters to

provide one ar bath of the compounds of the invention.

The present invention provides additional independent steps of separating
compounds of formula 3¢ and 3d prior to the halogenation step, separating compounds of
formula 2e and 3f prior to the palladium catalyzed, Suzuki coupling step and separating

compounds of formula A after the palladium catalyzed, Suzuki coupling step, respectively.

The invention also provides methods for inhibiting Raf kinase activity in a cell
comprising contacting a cell with a compound of formula A, whereby the compound inhibits
activity of a Raf kinase selected from A-Raf kinase, B-Raf kinase, mutant B-Raf kinase and
C-Raf kinase.

The present invention also provides a methad of treating an A-Raf kinase, B-Raf
kinaze, mutant B-Raf kinase or C-Raf kinase dependent condition, said condition comprising
cancer or inflammation, by administering to a patient a pharmaceutically effective amount of

a compound of formula A.

The present invention provides methods of treating mammalian diseases
associated with a Raf kinase selected from A-Raf kinase, B-Raf kinase, mutant B-Raf Kinase
and C-Raf kinase, by administering to a patient a compound of formula A.

The present invention provides methods of treating a cancer associated with Raf
kinase wherein the cancer is selected from breast, kidney, bladder, thyroid, mouth, larynx,

esophagus, stamach, colon, avary, lung, pancreas, skin, liver, prostate and brain cancer.
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DETAILED DESCRIPTION OF THE INVENTION

Definitions

The following definitions are used in connection with pyrazolo[1,5-a]pyrimidines of
the invention. The term “alkyl” refers to saturated aliphatic groups of 1 to 8 carbon atoms,
including straight-chain alkyl groups and branched-chain alkyl groups. In one embodiment, a
straight chain or branched chain alkyl has 6 or fewer carbon atoms in its backbone. The term
“alkyl” can be used alone or as part of a chemical name, such as “alkylamine”. The terms
“alkenyl” and “alkynyl” refer to unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but which contain at least one double or triple
carbon-carbon bond, respectively. The term “cycloalkyl” refers to saturated or partially
unsaturated cycloaliphatic rings of 3 to 10 carbon atoms, including unbranched cycloalkyl rings
and branched cycloalkyl rings. Unless otherwise defined, the term "aryl", as used herein,
refers to an aromatic carbocyclic moiety, e.g. having from 6-20 carbon atoms, including from
6-10 carbon atoms, which may be a single ring (monocyclic) or multiple rings fused together or
linked covalently, wherein at least one of the rings is aromatic. Any suitable ring position of
the aryl moiety may be covalently linked to the defined chemical structure. Examples of aryl
include phenyl and napthyl. The aryl group may be optionally substituted. In addition to other
optional substituents, the aryl group may be substituted by an oxo substituent meaning one of
the ring carbon atoms is part of a carbonyl group.

Unless otherwise defined, the term "heteroary!" as used herein means an
aromatic heterocyclic ring system, e.g. having from 5-20 ring atoms, which may be a single
ring or muitiple rings fused together or linked covalentl’y, wherein at least one of the rings is
aromatic. The rings may contain one or more heteroatoms, e.g. 1 to 3 heteroatoms, selected
from nitrogen, oxygen, or sulfur, wherein the nitrogen or sulfur atom(s) are optionally
oxidized, or the nitrogen atom(s) are optionally quaternized. Any suitable ring position of the
heteroaryl moiety may be covalently linked (t(') the defined chemical structure. Suitable
examples of heteroaryl include 3-pyridinyl, 4-pyridinyl, 1-H-indazol-4-yl or indol-1-yl. The
heteroaryl group may be optionally substituted. In addition to other optional substituents, the
heteroaryl group may be substituted by an oxo substituent meaning one of the ring carbon

atoms is part of a carbonyl group.

The term “heterocyclic”, “heterocycle” or “heterocyclyl” as used herein can be
used interchangeably to refer to a stable, saturated or partially unsaturated monocyclic or
multicyclic heterocyclic ring system, including a spirocyclic and bridged heterocyclic ring

system, e.g. having from 5 to 7 ring members. The heterocyclic ring members are carbon
-10 -
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atoms and one or more heteroatoms, e.g. 1 to 3 heternatoms, selected from nitrogen,
oxygen, and sulfur atoms, wherein the nitrogen or sulfur atom(s) are optionally oxidized, or
the nitrogen atom(s) are optionally quaternized. The heterocyclic, heterosycle or heterocyclyl
group may be optionally substituted.  In addition to other optional substituents, the
heteracyclic, heterocycle or heteracyclyl group may be substituted by an oxo substituent
meaning one of the ring carbon atoms is part of a carbonyl group.  The heterocyclic,

heterocycle or heterocyclyl group may contain one of mare fused rings.

The term “spiro heterocyclic” refers to at least one heterocyclic ring system

bonded to another ring system at the same atom.

The term “bridged, bicyclic” refers to a heterocyclic ring system fused to another
ring system on non-adjacent atoms, where at least one the ring systems is a heterccyslic
ring. Suitable examples of “bridged, bicyclic” ring systems are pravided in the Examples

section of the specification and include, but are not limited to:

20 21
R20 R, R R
) 20 20
N '{l N R21 e N /\N P R‘
@/\Rﬂ REE ) ng)
R21 N N

optionally substituted on nitrogen with R? and optionally substituted on one or mare carbons

with R?', wherein

R¥ is selected from H, -C{O)OR’, -C(O)NR'R’, -C(O)R’, -S(0)nR’, alkyl of 1-6 carbon atoms,
branched alkyl of 1-8 carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring, 5-7 membered
heterocyclic: ring and 5-10 membered hetercaryl ring, each heterocyslic ring or heteroaryl
ring comprising 1-3 heteroatoms selected from N, O or §, each of the alkyl of 1-6 carbon
atoms, branched alkyl of 1-8 carbon atoms, aryl ring, heterocyclic ring and heteroaryl ring
optionally substituted with one to four substituents selected from -J, -NO:, -CN, -N3, -CHO, -
CFs, -OCFs, -R’, -OR’, -§(0)xR’, -NR'R’, -NR’S(0),R’, -OR°OR’, -OR°NR'R/, -
N(RTR?OR’, -N(R)R’NR’R’, -NR'C(O)R’, -C(O)R’, -C{Q)OR’, -C(O)NR'R’, -OC(O)R, -
OC(0)OR’, -OC{OINR'R’, NR’C(O)R”, -NR'C(O)OR’, -NR'C(O)NR'R’, -R°OR’, -R*NR'R’, -
R¥8(0)R", -R'C(O)R7, -R'C(O)OR’, -R°C(O)NR'R’, -R°OC(O)R’, -R*OC(O)OR’, -
RYOC{OINR'R’, -R*"NR'C(O)R’, -R’NR'C(0)OR or -R*NR'C(O)NR'R" and YR'; and

-11-
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R?' is selected from H, -NO,, -CN, -N3, -CHO, -CF3, -OCF;, -R’, -OR’, -S(0),R’, -NR'R, -
NR’S(0)nR’, -OR°OR’, -OR®NR'R’, -N(R")R°OR’, -N(R")R*NR'R’, -NR'C(O)R’, -C(O)R’, -
C(O)OR’, -C(O)NRR’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR/, -
NR’C(O)NR'R’, -R®0OR’, -R®NR'R’, -R®S(0)R’, -R®C(O)R’, -R®C(O)OR’, -R®*C(O)NR'R’, -
R8OC(O)R’, -R®°OC(O)OR’, -RPOC(ONR'R’, -R®NR’C(O)R’, -R®°NR’C(O)OR’or
RENR'C(O)NR’R” and YR'"; wherein R"'? are defined above.

The term “bicyclic aryl ring or heteroaryl ring” refers to a ring framework of

formula

C®

or

o0

The symbol @ refers to a 5-7 membered heteroaryl ring comprising 1-3 heteroatoms
selected from N, O or S. The term “Het” refers to a 6 membered heteroaryl ring containing 1-
2 nitrogen atoms. Each of the bicyclic aryl ring or bicyclic heteroaryl ring are optionally
substituted with substituents selected from -J, -NO,, -CN, -N;, -CHO, -CF3, -OCF3, -R/, -
OR’, -5(0)mR’, -NR7R’, -NR’S(O),R’, -OR°0OR’, -OR°NR'R’, -N(R")R°OR’, -N(R")R°NR'R/,
-NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’,
NR’C(O)R?, -NR’C(O)OR’, -NR’C(O)NR'R’, -R®OR’, -R®NR'R’, -R®*S(0),R’, -R®’C(O)R’, -
R8C(O)OR’, -R®C(O)NR'R’, -R.OC(O)R’, -R®OC(0)OR’, -R®*0OC(O)NR'R’, -R*NR’C(O)R’, -
R®NR’C(O)OR’, -R®ENR’C(O)NR'R’, -YR®R', -YR®NR’R" and -YR™.

As used herein, the term “pharmaceutically acceptable carrier” includes

pharmaceutically acceptable diluents and excipients.

As used herein, the term "individual”, “subject” or "patient,” used interchangeably,
refers to any animal, including mammals, preferably mice, rats, other rodents, rabbits, dogs,

cats, swine, cattle, sheep, horses, or primates, and most preferably humans.

-12-
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According to an exemplary embaodient, the invention provides a compound of N

formula A:

R5
R4 _N
Z N \ R1
NS =
R3” N
RZ
A

and pharmaceutically acceptable salts thereof;
5  wherein R'-R'®, J, m, W, X, Y and Z are as defined above.

"” [0001] Suitable examples of R' include, but are not limited to, thienyl, furyl, indolyl,
pyrrolyl, thiophenyl, benzofuryl, benzathiophenyl, quinalyl, isoquinalyl, imidazolyl, thiazolyl,
oxazolyl, pyridinyl, pyrrolidyl, oxolanyl, thiolanyl, piperidinyl, piperazinyl, thiazolyl, triazolyl,
pyrazolyl, pyrazinyl, pyridazinyl, pyrimidinyl, and morpholinyl. The heterocyslic ring or

10  hetercaryl ring may be substituted to the pyrazolo[1, 5-alpyrimidine ring framework in any
acceptable position. According to one embadiment, R' is 4-pyridinyl ar 4-morpholinyl,
optionally substituted with one to four substituents selected from -J, -NO:, -CN, -N3, -CHO, -
CF; -OCF; -R’, -OR’, -§(0):R’, -NR'R’, -NR’8(0).R’, -OR°OR’, -OR’NR'R’, -
N(RTROR’, -N(RR*NR'R?, -NR’C(O)R’, -C(O)R’", -C(O)OR’, -C(Q)NR'R’, -OC(O)R’, -

15 OC(O)OR’, -OC(O)NR'R", NR'C(O)R", -NR'C(OJOR’, -NR'C(O)NR'R’, -R*OR’, -R’°NR'R’, -
RIS(0)R7, -REC{O)R?, -R°C(O)OR’, -RC(O)NR'R’, -R*OC(O)R’, -R*OC(Q)OR’, -
R*OC(OINR'R’, -R’NR'C(O)R’, -R*NR'C({O)OR’, -R*NR"C(O)NR'R’, -OPO(OR");, -YR'R™,
-YR®NR'R’ and -YR™.

Suitable examples of R? include, but are nal limited to, halogen substituted

20  phenyl, C-Cy alkylsulfonamido substituted phenyl, carbamate substituted phenyl, Cq-Cg
alkoyy substituted phenylcarbamate, benzonitrile, hydroxyl substituted benzonitrile, C4-Cs
alkovy substituted benzonitrile, hydroxyphenyl  (phenol), C-Ce alkyl substituted
hydroxyphenyl (phenol), halogen substituted hydroxyphenyl (phenol), Cq-Cs alkoxyphenyl,
halogen substituted C4-Cg alkoxyphenyl, hydroxypyridinyl, C4-C¢ alkoxypyridinyl, amino

25  phenyl (aniline), halogen substituted amino phenyl (aniline), hydroxyl substituted amino
phenyl (aniline), formamide substituted phenyl, hydroxyl substituted phenylformamide, C-Cs
alkoxy substituted phenylformamide, Cy-C; alkoxy substituted amina phenyl (aniline), urea
substituted phenyl, benzamido, C-C¢ alkyl substituted benzamido, halogen substituted
benzamido, indazalyl, C-Ce alkyl substituted indazolyl, halogen substituted indazolyl, halo
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C4-Cs alkyl substituted indazolyl, perfluoro C4-Cs alky! substituted indazolyl, benzamidazolyl,
halogen substituted benzamidazolyl, oxo-dihydro-benzamidazolyl, dihydro-pyrrolodinyl,
substituted dihydro-pyrrolodinyl, dihydro-indolyl, substituted dihydro-indolyl, and oxadiazolyl
substituted phenyl. Other suitable examples of R? include, but are not limited to, indolyl,
benzotriazolyl, oxindolyl, benzothiazolonyl and benzooxazolonyl. The monocyclic aryl ring
and the bicyclic heteroaryl ring may be substituted to the pyrazolo[1,5-a]pyrimidine ring

framework in any acceptable position.

According to one embodiment, R? is an aryl ring or a bicyclic aryl ring of formula

®0

A
wherein :> refers to a 5-7 membered heteroaryl ring comprising 1-3 heteroatoms selected

from N, O and S, said ring optionally substituted with one to four substituents selected from -
J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R’, -OR’, -S(0)nR’, -NR'R’, -NR’S(0O),R’, -OR’OR’,
-OR’NR'R’, -N(R")R°OR’, -N(R")R°NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R/, -
OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’, -R°OR’, -
R®NR'R’, -R®S(0)mR’, -R®C(O)R’, -REC(O)OR’, -R®C(O)NR'R’, -R®OC(O)R’, -R® OC(O)OR’, -
REOC(O)NR'R’, -R®NR'C(O)R’, -RENR’C(0)OR’, -R®NR’C(O)NR’R’, -YR®R', -YR®NR'R’
and -YR'.

According to a separate embodiment, R? is a phenyl ring or an indazolyl ring,
optionally substituted with one to four substituents selected from -J, -NO,, -CN, -N3, -CHO, - Q
CF;, -OCFs, -R’, -OR’, -S(O)nR’, -NR'R’, -NR'S(O).R’, -OR°OR’, -OR’NR'R’, - ~
N(R")R°OR’, -N(R")R°NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -
OC(0)OR’, -OC(O)NR'R?, NR'C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’, -R?0OR’, -R®°NR'R’, -
R®S(0O)mR’, -R®C(O)R’, -R®C(O)OR’, -R®C(ONR'R’, '-R®OC(O)R’, -RP®OC(O)OR’, -
REOC(O)NR'R’, -R®NR’C(O)R’, -RENR’C(O)OR’, -R®NR'C(O)NR'R’, -YR®R™, -YR®NR'R’
and -YR'.

According to a separate embodiment, R? is selected from halogen substituted
phenyl, C4-Cs alkylsulfonamido substituted phenyl, carbamate substituted phenyl, C4+-Cg
alkoxy substituted phenylcarbamate, benzonitrile, hydroxyl substituted benzonitrile, C4-Ce
alkoxy substituted benzonitrile, hydroxyphenyl, C4-Cs alkyl substituted hydroxyphenyl,
halogen substituted hydroxyphenyl, C4-Ce¢ alkoxyphenyl, halogen substituted C4-Ce
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alkoxyphenyl, hydroxypyridinyl, C-C¢ alkoxypyridinyl, amino phenyl, halogen substituted
amino phenyl, hydroxyl substituted amino phenyl, formamide substituted phenyl, hydroxyl
substituted phenylformamide, C;-Cg alkoxy substituted phenylformamide, C-Cg alkoxy
substituted amino phenyl, urea substituted phenyl, benzamido, C,-C¢ alkyl substituted
benzamido, halogen substituted benzamido, indazolyl, C4-Cs alkyl substituted indazolyl,
halogen substituted indazolyl, halo C,-Cg alkyl substituted indazolyl, perfluoro C-Cg alkyl
substituted indazaolyl, benzamidazolyl, halogen substituted benzamidazolyl, dihydro-
pyrraladinyl, substituted dihydro-pyrrolodinyl, dihydro-indolyl, substituted difhydro-indalyl and
oxadiazolyl substituted phenyl.

Suitable examples of R® include, but are not limited to bridged, bicyclic
heteracyclic rings selected from:

R20 21
\ i?zo Rao R21 N /R R20
~ ~p1”
G P wey T = (G
X “N N
R21

optionally substituted on nitrogen with R* and optionally substituted on one or more carbons

with R?', wherein

R™ is selected from H, -C(O)OR’, -C{O)NR'R’, -C(O)R’, -C(O)R"®, -S(O)R’", alkyl of 1-6
carbon atoms, branched alkyl of 1-8 carban atoms, cycloalkyl ring of 3-10 carbons, aryl ring,
5-7 membered heterocyclic: ring and 5-10 memberad heteroaryl ring, each heterocyclic ring
or heteroaryl ring comprising 1-3 heteroatoms selected from N, O ar S, each of the alkyl of 1-
8 carbon atoms, branched alkyl of 1-8 carbon atoms, aryl ring, heterocyclic ring and
hetercaryl ring optionally substituted with one to four substituents selected from -J, -NO-, -
CN, -Nj, -CHO, -CF,, -OCF;, -R’, -OR’, -S(0).R’, -NR'R’, -NR’S(0),R’, -OR%OR’, -
OR®NR'R’, -N(R")RPOR’, -N{R")R*NR'R’, -NR'C(O)R’, -C{)R’", -C(Q)OR", -C(O)NR'R’, -
OC(O)R, -OC(0)OR’, -OC(O)NR'R", NR'C(O)R’, -NR'C(Q)OR’, -NR'C(O)NR'R’, -R°ORY, -
R®NR'R’, -R%S(0).R’, -R*C{O)R’, -R*C{O)OR’, -R*C(O)NR'R?, -R*OC(0O)R’, -R°OC(O)OR’, -
REQC(OINR'R?, -R¥*NR’C(O)R’, -R*NR'C(2)0OR or -R*NR'C(OINR'R and YR™; and

R™ is selected from H, -NO:, -CN, -N:, -CHO, -CF, -OCF:, -R’, -OR’, -S(Q),R’, -NR'R’, -
NR’S(0)R’, -OR%0R’, -OR’NR'R’, -N(R")R?OR’, -N(R")R®*NR'R’, -NR'C(O)R’, -C(O)R’, -
C(0)OR’, -C{OINR'R’, -OC(O)R’, -OC(D)OR’, -OC(0)NR'R’, NR'C{O)R’, -NR'C(D)OR’, -
NR’C(OINR'R’, -R%OR’, -R*NR'R’, -R*S(0).R’, -R°C(Q)R’, -R*C(0)OR’, -R*C(O)NR'R’, -
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R®OC(O)R’, -R®OC(O)OR’, -RPOC(O)NR'R’, -R®NR'C(O)R’, -R®°NR’C(O)OR’or -
RENR’C(O)NR’R” and YR'; wherein R™"° are defined above.

R® may be directly bonded, via a carbon (referred to as carbon-linked), to the
pyrazolo[1,5-a]pyrimidine ring framework in a number of acceptable positions. R® also may
be indirectly bonded to the pyrazolo[1,5-a]pyrimidine ring framework in a number of
acceptable positions, as joined together using spacer groups defined by X-W-R®. According
to one embodiment, at least one of R®, R* and R® are each independently selected from
carbon-linked R®. According to a separate embodiment, at least one of R%, R* and R® are
each independently selected from X-W-R®,

According to one embodiment, R® is carbon-linked R® and comprises a bridged,

bicyclic heterocyclic ring selected from:

R20- 21
N |-I\>2o Rao 21 N /R R20
) e RY Ll
~R21 R21C and N
X kN N
R21

optionally substituted on nitrogen with R?’ and optionally substituted on one or more carbons
with R?'.

According to a separate embodiment, R® is X-W-R®, wherein R® comprises an
aryl ring or a heteroaryl ring substituted with a bridged, bicyclic heterocyclic ring selected

from:

20 21
'320 Il:zzo 21 E R R20
Q ey D e Dy
~R21 R4 an N
X KN N
R21

optionally substituted on nitrogen with R?’ and optionally substituted on one or more carbons
with R?', X is aryl or heteroaryl, each further optionally substituted with one to four
substituents selected from -J, -NO,, -CN, -Ns, -CHO, -CFs, -OCF3, -R’, -OR’, -S(O)nR’, -
NR'R’, -NR’S(0),R’, -OR°0OR’, -OR°NR'R’, -N(R")R°0OR’, -N(R")R°NR’R’, -NR’C(O)R’, -
C(O)R’, -C(O)OR, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -
NR’C(O)OR’, -NR’C(O)NR'R’, -R®OR’, -R®NR'R’, -R®S(0),R’, -R®C(O)R’, -R®C(O)OR’, -
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REC(OINR'R’, -RPOC(OIR’, -R*OC(OIOR’, -ROCOINR'R’, -R*NR'C(O)R’,
R*NR’C(O)ORor -R*NR’C(O)NR’R” and YR and W is a bond.

According to a separate embodiment, R® is R® is X-W-R®, whersin R® comprises

a bridged, bicyclic heterocyclic ring selected from:

20 R, R20 R21
N R ] R21,lll / R20
X N N §
R21

aptionally substituted on nitrogen with R? and aptionally substituted on one or mare carbons
with R?', X is aryl or heteroaryl, each further optionally substituted with one to four
substituents selected from -J, -NOz, -CN, -Ns, -CHO, -CF;, -OCF:, -R’, -OR’, -S(O)uR’,
MR'R’, -NR'S(O).R’, -OR0R’, -OR*NR'R’, -N(R"R0OR’, -N(R")R’NR'R’, -NR'C(O)R’,
C(OR’, -C(OIOR?, -C(OINR'R’, -OC(O)R?, -OC(D)OR’, -OC(ONR'R’, NR'C(O)R’,
NR’C(D)OR’, -NR'C(O)NR'R’, -R*OR’, -R*NR'R’, -R*S(0).R", -R*C(O)R’, -R*C(0O)OR’,
R'C(O)NR'R”, -R®*OC(O)R’, -ROC(O)OR’, -ROC(ONR'R’, -R°NR'C(O)R’,
R*NR’C(D)0ORor -R*NR'C{O)NR’R” and YR and W is ZN R” or NR"Z.

According to a separate embodiment, R® is a bicyalic spiro heterocyslic ring
comprising 1-3 heteroatoms selected from N, O and S, optionally substituted with one to four
substituents selected from -J, -NO-, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -§(0).R’, -
NR'R’, -NR’S(0).R’, -OR®0OR’, -OR’NR'R’, -N(R")R*OR’, -N(R")R*NR'R’, -NR’C(O)R’,
C(OR’, -C{OI0R’, -C(OINR'R, -OC(O)R’, -OC(0)0OR’, -OC(ONR'R’, NR'C(OjR’,
NR'C(0)OR’, -NR'C(O)NR'R’, -R°OR’, -R°NR'R’, -R*8(0),R’, -R*C(O)R’, -R*C(D)0OR’,
RC(OINR'R’, -R°OC(O)R’, -R*OC(O)OR’, -R*OC(ONR'R’, -R*NR’C(D)R’,
RENR’C{O)ORor -R*NR’C{O)NR’R” and YR,

The compounds of this invention may be prepared from: (a) commercially
available starting materials (b) known starting materials which may be prepared as described
in literature procedures or (¢) new intermediates described in the schemeas and experimental
procedures herein. Reactions are performed in a solvent appropriate to the reagents and
materials employed and suitable for the transformation being effected. [t is understood by
those skilled in the art of organic synthesis that the various functionalities present on the
molecule must be consistent with the chemical transformation proposed. This may

necessitate judgement as to the order of synthetic steps.
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Compounds of the present invention may be prepared as illustrated in the

examples and in following reaction Schemes 1 to 5:

R2 N
R* R4 \Q 8
R or R R3or Rfi\n/K,N(alkyl)z
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Scheme 1

Referring to Scheme 1, the reaction of a ketone of formula 1, optionally substituted with R®,
R* and R® with an acetal of N,Ndialkylformamide or an acetal of N,N-dialkylacetamide,
carried out in an inert solvent or without a solvent provides an enaminone, namely a 3-
dialkylamino-2-propen-1-one, of formula 2. The reaction of the substituted 3-aminopyrazole
of formula 8, where R’ and R? are defined above or are hydrogen, with an appropriately
substituted 3-dialkylamino-2-propen-1-one in weak acid such as glacial acetic acid or in an
inert solvent such as toluene, acetonitrile or dimethoxyethane, at reflux temperature for
several hours, or without solvent at 50-150°C, provides the desired compounds of formula 3a
and 3b. In some cases, chemical modification of compounds of formula 3a and 3b,
according to methods known by those skilled in the art of organic synthesis, may be
performed by those of skill in the art to provide additional compounds of the invention. For
example, where any of R%, R*, or R® in compounds of formula 3a and 3b is a halogen, or halo
aryl group, or the like, palladium catalyzed, Suzuki or Buchwald coupling reactions provide
additional compounds of the invention. Furthermore, when any of R R% or R° in
compounds of formula 3a and 3b is a 2-bromopyridyl moiety, reaction of such a compound at
elevated temperature, from 50-150° C with an amine, alcohol, or thiol, in DMSO or other
polar, aprotic solvent, in the presence of a tertiary amine base such as Hunig's base, or
sodium hydride or the like, provides compounds of the invention.

Compounds of the invention may also be synthesized according to the route

shown in Scheme 2. Thus, the enaminone of formula 2, can react with aminopyrazole
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compound of formula 8a in weak acid such as glacial acetic acid or in an inert solvent such
as toluene, acetonitrile or dimethoxyethane, at reflux temperature for several hours, or
without solvent at 50-150° C, to provide one or both of compounds of formula 3¢ and 3d.
Compounds of formula 3¢ and 3d can be separated, chromatographically or via
recrystallization, and halogenated to afford the corresponding halo-pyrazole derivatives,
using N-halosuccininmides at room temperature to §0° C in chigrinated hydrocarbon
solvenig, 10 give one or Do of compounds of Mrmulg 3e o 3F. Alismatively, the miviues of
compounds of formula 3¢ and 3d can be halogenated under these conditions with
subsequent separation of compounds of formula 3e or 3f. The halopyrazole compounds of
formula 3e or 3f can then undergo palladium catalyzed, Suzuki coupling reactions with aryl or

heteroaryl baronic acids or corresponding boronate esters to provide the compounds of the

invention.
,N N~
— T R+ )\f
3d
RS
—_— R4 /N N/N R“'B((.)H — N’
O 1+ I \\—R1
N
o 3e 3f e A

O/

Scheme 2

Substituted 3-dimethylamino-1-(3-hetercaryl)-2-propen-1-ones are described in U.S. Patent
Nos. 4,281,000 and 4,521,422 and 3-dialkylamino-1-phenyl-2-propen-1-anes are disclosed in
U.S. Patent Nos. 4,172,449 and 4,238,005, Various 3-amino-4-pyrazales are disclosed in
U.S. Patent Nos. 4,236,005, 4,281,000; 4,521,422; 4,626,538, 4,664347; and 4,900,336.
Pyrazolo[1,5-a]pyrimidines are prepared by condensation of 3-aminopyrazoles and
substituted 3-aminopyrazoles with 1,3-dicarbonyl compounds as described in J. Med. Chem.,
18, 645 (1974); J. Med. Chem. 18, 460 (1975); J. M=d. Chem., 20, 336 (1977), Synthesis,
673 (1952) and references contained therein.

Additional aminapyrazole intermediate compounds of formula 8, are available
according to the route shown in Scheme 3. Referring to Scheme 3, the condensation
-19 -
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reaction of substituted acetonitrile compounds of formula 5, wherein R? is as defined above
or is hydrogen, with substituted ester compounds of formula 4 can be carried out in the
presence of a base such as, but not limited to sodium ethoxide, in a suitable solvent such as
ethanol to provide intermediate compounds of formula 6. Intermediate compounds of formula
6 can subsequently be reacted with hydrazine hydrate in a suitable solvent such as ethanol
to provide aminopyrazole compounds of formula 8 where R' and R? are defined above. For
certain substituted intermediate compounds of formula 6, it is necessary to first react with
phosphorus oxychloride at elevated temperatures, typically at reflux, to provide intermediate
compounds of formula 7. Intermediate compounds of formula 7 can be converted to
substituted aminopyrazole compounds of formula 8 by subsequent reaction with hydrazine
hydrate in a suitable solvent such as ethanol. Substituted ester compounds of formula 4 and
substituted acetonitrile compounds of formula 5 can be obtained from commercial sources or
readily prepared by numerous literature procedures by those skilled in the art.
Aminopyrazolecompounds of formula 8 can also be prepared from an alternative route
starting from aldehyde compounds of formula 15, as shown in Scheme 3. In the first step of
this alternative route, aldehyde compounds 15, which are commercially available or can be
prepared by known methods, are reacted typically at room temperature with phosphonate
compounds of formula 16 (which can be prepared according to the procedure of Tet. Lett,,
1988, 39, 1717-1720) in a suitable solvent such as tetrahydrofuran, using an appropriate
base such as, but not limited to, cesium carbonate to provide intermediate compounds of
formula 17. Intermediate compounds of formula 17 are subsequently heated, typically at
80°C, in a mixture of chloroform, phosphorus oxychloride or the like, and dimethylformamide
to give the corresponding substituted 3-chloropropenals. The crude 3-chloropropenals are
treated with hydroxylamine in a suitable solvent such as dimethylformamide, typically at room
temperature, to provide the corresponding 3-chloropropenal oximes, which are then treated
with a suitable dehydrating agent such as, but not limited to, phosphorus oxychloride,
typically at room temperature, to give the corresponding 3-chloroacrylonitriles. The
intermediate 3-chloroacrylonitriles can then be converted into the desired substituted
aminopyrazole compounds of formula 8 by subsequent reaction with hydrazine hydrate in a

suitable solvent such as ethanol.
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Scheme 3

Referring to Scheme 4, compounds of the invention are also available via
condensation of the desired aminopyrazole compounds of formula 8, with alkoxymethylene
malonates in weak acid such as acetic acid at elevated temperature, typically at reflux, to
provide the dihydropyrazolo[1,5-a]pyrimidine derivative compounds of formula 9. Hydrolysis
of the ester functionality of compounds of formula 9 mediated by aqueous bhase such as
sodium hydroxide provides pyrimidone compaounds of formula 10, that is then decarboxylated
at elevated temperature to form compounds of formula 11. Transformation of the pyrimidone
compounds of formula 11 into the corresponding halo-pyrimidine compounds of formula 12,
is carried out with phosphorus oxychloride, or similar halogenating agent, at elevated
temperature in the presence of an amine base such as N,N-diethylaniline. Reaction of halo-
pyrimidine compounds of formula 12 with M-X-W-R®, where M is a hydrogen, boronic acid,
boronate ester, stannane, or silane, in the presence of a transition metal catalyst then gives
compounds of formula 13 of the invention which may be further functionalized according to
methods known to those skilled in the art. Halo-pyrimidine compounds of formula 12 can
similarly be converted into compounds of formula 13 of the invention by reaction with M-X-W-
R® where M is a metal including but not limited to zing, lithium, and magenesium. In the case
of compounds wherein R?is a methoxyphenyl moiety, the corresponding phenol (compounds
of formula 14, R: =PhOH) is pravided by reaction with pyridine hydrochloride at elevated

temperature, or boron tribromide.
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Scheme 4

Referring to Scheme 5, certain compounds of the invention wherein R® is a spiro-

5  Dbicyclic moiety are available starting from ketone-ketal compounds of formula 16, prepared in
one step from commercially available methyl ester compounds of formula 15 [D. Tanner, P.
Somfai, Syn. Commun., 16(12), 1517-1522 (1986)]. Conversion of methyl ketone compounds

of formula 16 into enaminone compounds of formula 17 is carried out by reaction with acetals

of N,N-dialkylformamide or acetals of N,N-dialkylacetamide, in an inert solvent or without a

10 solvent at a temperature of 50-100° C. The reaction of the substituted 3-aminopyrazole
compounds of formula 8, where R' and R? are defined above or are hydrogen, with
enaminone compounds of formula 17 in weak acid such as glacial acetic acid or in an inert
solvent such as toluene, acetonitrile or dimethoxyethane, at reflux temperature for several
hours, or without solvent at 50-150° C, produces the desired ketal compounds of formula 18.

15  Hydrolysis of the ketal compounds of formula 18 under acidic conditions, such as aqueous
acetic acid, trifluoroacetic acid, tosic acid, or camphorsulfonic acid at room temperature to

100° C, followed by reaction of the resulting diol with carbocyclic and heterocyclic ketones

under acidic conditions provides invented compounds of formula 19.
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Scheme 5

Exemplary compounds of Formula A prepared by methads of the present
invention  include  the  following  compounds:  3-(7-{6-[(1-azabicyclo[2.2.2]oct-4-
yimethyamino]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-3-yl)phenol,  3-(7-{6-[(3S)-
1-azabicyclo[2.2.2)oct-3-ylamino]pyridin-3-vI}-2-pyridin-4-ylpyrazolof 1,5-a]pyrimidin-3-

yhphenol, 23-(7-{6-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino)pyridin-3-yi}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yhphennl, (3R)-N-{4-[3-(3-methoxyphenyl)-2-pyridin-4-

vipyrazolo[1,5-alpyrimidin-7-yl]pyridin-2-yl}quinuclidin-3-amine, (3R)-N-{5-[3-(4-chlaro-3-
methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]lpyrimidin-7-yl]pyridin-2-yl}quinuclidin-3-amine,
2-{7-[(1-azabicyclo[2.2.2]oct-4-yimethylhamino]-2-pyridin-4-yipyrazcolo[1,5-a]pyrimidin-3-
yl}phenol, ethyl 3-[3-(G-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyeclo[3.2.1]octane-2-carboxylate, ethyl 3-[3-(3-hydroxyphenyl)-2-pyridin-4-
ylpyrazolo[1,58-alpyrimidin-7-yl]-8-azabicycln[3.2.1]-octane-2-carboxylate, 3-[7-(8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidin-3-yllphenol,  ethyl  3-[3-(4-
chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-7-yl]-3-
azabicyclo[3.2.1]Joctane-8-carboxylate, ethyl  3-[3-(4-chloro-3-hydroxyphenyl)-2-pyridin-4-
vipyrazolo[1,5-a]pyrimidin-7-yl]-&-azabicyclo[3.2.1]octane-8-carboxylate, 5-[7-(8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolof1,5-a]pyrimidin-3-yl]-2-chlorophenal,  5-[7-(8-
acetyl-2-azabicyclo[3.2.1]oct-3-yl ) 2-pyridin-4-yipyrazolo[1,8-a]pyrimidin-3-yl]-2-chlorophenal,
2-chloro-5-{7-[8-(methylsulfonyl)-g-azabicy:lo[3.2.1]oct-3-yl}-2-pyridin-4-ylpyrazalo[1,5-
aJpyrimidin-3-yl}phencl, 5-[7-(3-acetyl-3-azabicycla[3.2. 1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-3-yl]-2-chlorophenyl acetate, 7-(8-azabicyclo[3.2.1]0ct-3-yl)-3-(4-chilora-3-
methoyyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  3-(4-chloro-3-methoxyphenyl)-7-(8-
ethyl-8-azabicycla[3.2.1]0ct-3-yl)-2-pyridin-4-ylpyrazolof 1,5-a)pyrimidine, 2-chloro-5-[7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenal, 7-(8-
azabicyclo[3.2.1]oct-3-y1)-3-(3-methoxyphenyl)}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  7-(8-
athyl-8-azabicy:la[3.2.1]Joct-3-y1)-3-(2-methoxypyridin-4-yl)}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 4-[7-(8-ethyl-8-azabicyclo[2.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-

I-ylpyridin-2-ol, 4-[7-(3-ethyl-2-azabicyclo[3.2.1]oct-2-yl - 2-pyridin-4-ylpyrazalo[1,5-
ajpyrimidin-3-yljaniline, 1-{d-[T-(B-ethyl-5-azahicyclo[3.2. 1}oct-3-yl)-2-pyridin-4-
yipyrazolo[1,5-a]pyrimidin-3-yl]phenyljurea, 3-(&-methoxyphenyl)-7-[4-(8-methyl-3,8-
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diazabicyclo[3.2.1]oct-3-yl)phenyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-{7-[4-(8-methyl-
3,8-diazabicyclo[3.2.1]oct-3-yl)phenyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol,  3-
(4-chloro-3-methoxyphenyl)-7-[4-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)phenyl]-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine, 2-chloro-5-{7-[4-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-
yl)phenyl]-2-pyridin-4-yipyrazolo[1,5-a]pyrimidin-3-yl}phenol, 7-{4-[(1S5,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolof1,5-
alpyrimidine, 3-(7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3-(7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3-(4-chloro-3-methoxyphenyl)-
7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,
7-{4-[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(4-fluoro-3-methoxyphenyl)-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine, 5-(7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}-2-fluorophenol, 3-(1H-indazol-4-yl)-7-{6-[(1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,
3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl(}-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine, 3-(3-methoxyphenyl)-7-{4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]-hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(4-fluoro-3-
methoxyphenyl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl}phenyl}-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, 5-(7-{4-[(1S,4S)-5-ethyl-2,5-diazabicyclo[2.2.1]-hept-2-yl]phenyl}-
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol, 5-(7-{4-[(1S,4S)-5-acetyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)-2-
fluorophenol, 7-{6-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-3-(7-
methyl-1H-indazol-4-yi)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-chloro-1H-indazol-4-yl)-
7-{6-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yI}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{6-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-{6-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-3-yl)benzamide, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-methylphenyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-7-{2-methyl-4-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 7-{2-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-4-fluorophenyl}-3-(1H-indazol-4-
yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-fluoro-2-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, tert-butyl (1S,4S)-5-{2-[3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl}-5-fluorophenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, 3-(4-chloro-3-
methoxyphenyl)-7-{2-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-4-fluorophenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  3-(4-chloro-3-methoxyphenyl)-7-{4-fluoro-2-[(1S,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-
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[(13,48)-2,5-diazabicyclo-{2.2. 1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4- -
vipyrazolo[1,5-a]pyrimidine, 7-{4-[(18,48)-2,5-diazabicyclo[2.2.1]hept-2-yl}-2-fluorophenyl}-3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]Jhept-2-ylphenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolof 1,5-

5}

alpyrimidine,  2-fluoro-5-(7-{4-[(18,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol,  3-(4-fluoro-3-methoxyphenyl)-7-{2-methyl-4-
[(18,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl phenyl}-2-pyridin-4-ylpyrazolof 1,5-
alpyrimidine, 2-fluorc-5-(7-{2-methyl-4-[(15,45)-8-methyl-2,5-diazabicyclo[2.2.1]het-2-
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yhphenol, 3-(7-{4-[(15,45)-2,5-
10  diazabicyclo[2.2.1]hept-2-yI]-2-methylphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-
yhphenaol, 3-(7-{2-methyl-4-[(13,45)-5-methyl-2,5-diazabicyclo[2.2. {]hept-2-yl]phenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3-(7-{2-chloro-4-[(15,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl:-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-3-yl)phenal,  3-(7-
{2-chlnro-4-[(18,48)-5-methyl-2,5-diazabicyclof2.2. 1Thept-2-yl phenyl}-2-pyridin-4-
'5 ylpyrazolo[1,5-alpyrimidin-3-yDphenol,  7-{2-chloro-4-[(13,48)-2,5-diazabicyclo[2.2. 1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)»-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-chioro-1-[(18,4S)-
5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yi]phenyl}-3-(1 H-indazol-4-y1)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, athyl 3-[3-(3-hydroxy-4-methylphenyl)-2-pyridin-4-ylpyrazolo[1,5-
a)pyrimidin-7-yl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate, 5-[7-(8-ethyl-8-
azabicyc:lo[3.2.1]oct-3-yl)-Q-pyri(li|‘|~4-ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-fiuorophenol, ethyl 3-

3]
C

[3-(2,3-difluosrophenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-8-azabicycla[3.2. {]octane-

8-carboxylate, athyl 3-(3-{3-[(methylsulfonyl)amino}-phenyl}-2-pyridin-4-ylpyrazolo[1,5-

alpyrimidin-7-yl)-8-azabicyclo[3.2. 1]Joctane-8-carboxylate, methyl {4-[7-(8-ethyl-8-
azabicyclo[3.2. Hoct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenyl}carbamate,  4-[7-
256  (S-ethyl-8-azabicycla[3.2.1]-00t-3-yl)-2-pyridin-d-ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-

‘ hydroxybenzonitrile, tert-butyl {4-[7-(B-ethyl-B-azabicyclo[3.2. 1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-methoxyphenyljcarbamate, 4-[7-(8-ethyl-8-
azabicyclo[3.2.1]0ct-2-yl)-2-pyridin-4-ylpyrazolo[1,8-a]pyrimidin-3-yl]-2-meathoxyaniline, 2-
amini-5-[7-(3-athyl-8-azabicycla[3.2. 1]oct-3-yl - 2-pyridin-4-ylpyrazolo[1,5-a] pyrimidin-3-

30  vyipherol, N-{4-[7-(8-ethyl-8-azabicyclo[3.2. 1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
3-yl]-Z-hydrozyphenylormamide, N-{4-[7-(&-ethyl-8-azabicyclof3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-methoxyphenyl}formamide, ethyl  3-[3-(1H-indazol-4-yI)-2-
pyridin~3-ylpyrazolo[1,5-alpyrimidin-7-yl]-8-azabicyclo[3.2. 1]octane-3-carboxylate, 7-(8-
azabicyclo[3.2.1]oct-3-yl)-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo-[1,5-a]pyrimidine, ethyl 3-

35  [3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazalo[1,5-a]pyrimidin-7-y!]-8-
azabicyclo[2.2.1]octane-8-carboxylate,  ethyl  3-{2-pyridin-4-yl-3-[7-(trifluoromathyl)-1H-
indazol-4-yl]pyrazolo[1,5-alpyrimidin-7-yl}-8-azabicyclo[3.2.1}-ectane-S-carboxylate, 7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(7-methyl-1H-indazol-4-yl)-2-pyridin- d-ylpyrazolo[1,5-
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a]pyrimidine, ethyl 3-[3-(7-methyl-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-
8-azabicyclo[3.2.1]octane-8-carboxylate, 3-(7-chloro-1H-indazol-4-yl)-7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-yl-3-[7-(trifluoromethyl)-1H-indazol-4-yl]pyrazolo[1,5-
a]pyrimidine, ethyl 3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-
8-azabicyclo[3.2.1]octane-8-carboxylate,  3-(7-chloro-6-fluoro-1H-indazol-4-yl)-7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  ethyl  3-[3-(2-ox0-2,3-
dihydro-1H-benzimidazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyclo[3.2.1]-octane-8-carboxylate, ethyl 3-[3-(1H-indol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate, ethyl 3-[3-(1H-indol-6-yl)-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate, ethyl 3-[3-(2-oxo-
2,3-dihydro-1H-pyrrolo[2, 3-b]pyridin-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyclo[3.2.1]octane-8-carboxylate, 7-(8-ethyl-8-azabicyclo-[3.2.1]oct-3-yl)-3-(1H-indol-6-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl  3-[3-(2-ox0-2,3-dihydro-1H-indol-6-yl)-2-
pyridin-4-ylpyrazolo[1 ,5-a)pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, 2-chloro-5-
[7-(2,2-dimethyl-1,3-dioxolan-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol, 7-(8-
Ethyl-8-azabicyclo[3.2.1]-octan-3-yl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine, Ethyl 3-(3-(3-(1,3,4-oxadiazol-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
aJpyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate, tert-Butyl (1S5,4S)-5-{3-fluoro-4-[3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicyclo-
[2.2.1]heptane-2- carboxylate, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-
3-(1H-indazol-4- yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-Fluoro-4-[(1S,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 7-{2-fluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo-[1,5-a]pyrimidine, ~ (15,4S)-5-{3-Chloro-
4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl}-phenyl}-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester, 7-[2-Chloro-4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
bis-hydrochloride  salt, 7-[2-Chloro-4-((1S,4S)-5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine, tert-butyl (1S,4S)-5-{3,5-
difluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-
diazabicyclo[2.2.1]heptane-2- carboxylate, 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]-heptan-2-yl)-
2,6-difluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine, 7-{2,6-
difluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-  (1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-alpyrimidine, tert-Butyl (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate,  7-[4-(2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-yl-pyrazolo[1,5-a]pyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{4-{(1S,4S)-5-methyl-
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2,5-diazabicyclo[2.2.1]hept-2-yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine /
hydrochloride, tert-Butyl  (1S,48)-5-{3-flucro-4-[3-(7-flucro-1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidin-7-yllphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-  carboxylate, 7-{4-
[(18,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-(7-fluorco-1H- indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-alpyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{2-flucro-4-[(1S,45)-5-
methyl-2,8-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-yIpyrazolo[1,5-a]pyrimidine,  tert-
Eutyl (18,48)-5-{3,5-difluora-4-[G-(7-flucro-1H-indazol-4-yl)-2-pyridin~4-ylpyrazolo[ 1,5-
alpyrimidin-7-yl]phienyl}-2,5-diazabicyclo[2.2.1}heptane-2-  carboxylate,  7-{4-[(1S,4S5)-2,5-
Diazabicyalof2.2.1]hept-2-yl]-2,6-diflucrophenyl}-3-(7-fluoro-1H-indazol-4-y1)-2-pyridin-4-
ylpyrazolo[1,8-a]pyrimidine,  7-{2,6-Difluoro-4-[(18,48)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-ylphenyl}-3- (7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl 3-[3-
(1H-indazol-d-yl)-2-pyridin-d-ylpyrazaolo[1,5-alpyrimidin-5-yl]-S-azabicyclo[3.2. 1]-octane-8-
carboxylate, 2-{3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyclo[3.2.1]oct-8-yllethanaol, 3-(1H-indazal-4-yl)-7-(8-isopropyl-S-azabicyclo[3.2.1]oct-3-
yh-2-pyridin-4-ylpyrazolof[1,5-a]pyrimidine, 2-(1H-indazol-4-yl)-7-[2-(methylsulforyl)-3-
azabicyclo[3.2.1]oct-3-yi]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-[3-(1 H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-alpyrimidin-7-yl]-8-azabicyclo[3.2. 1]octane-8-carboxamide,  2-{3-[3-
(1H-indazol-4-yl)-2-pyridin-3-ylpyrazolo[1,5-a)pyrimidin-7-yl]-8-azahizyclof3.2. 1]oct-8-yl}-N,N-
dimethyl-2-oxosthanamine,  {3-[3-(1H-indazol-4-yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-
yl]-8-azabicyclo[3.2.1]oct-8-yl}acetonitrile, N-ethyl-3-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a)pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxamide, 7-(3-acetyl-5-
azabicyclo[3.2.1Joct-3-y1)-3~(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine, 3-[3-
(1H-indazol-4-yl)-2-pyridin-3-ylpyrazolo[1,5-a]pyrimidin-7-yl]-N,N-dimethyl-8-
azabicycla[3.2.1]octane-8-carhoxamide, tert-butyl (15,45)35-{[3-(4-chloro-3-methoxyphenyl)-
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-ylimethyl}-2,5-diacabicyclo[2.2.1]heptane-2-
carboxylate, tert-butyl (18,48)-5-{4-[3-(7-flucrc-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-5-yllphenyl}-2,5-diazabicyclo-[2.2.1]heptane-2-carboxylate, tert-butyl (15,45)-5-
{3-[3-(1H-indazol-4-yl)-2-pyridin-d-ylpyrazala[1,8-a)pyrimidin-7-yl]phenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate, 7-{3-[(1S,48)-2,5-diazabicy:lo[2.2. 1]hept-2-
yllphenyl-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-butyl (1S,45)-5-{4-
[3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidin-7-yllphenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-{3-[(15,48)-5-methyl-2,5-
diazabicyclo[2.2. 1]hept-2-yllphenyl}-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine,  3-(7-chlora-1H-
indazol-3-yl)-7-{4-[(18,45)-2,5-diazabicyclo[2.2. 1]hept-2-yl phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, fert-butyl (28)-2-({3-[3-(1H-indazol-d-yl)-2-pyridin-4-yIpyrazolo[1,5-alpyrimidin-
7-yl]-8-azaticyclo[3.2. 1]ont-3-ylhsarbonyl)pyrrolidine-1-carboxylate,  3-(1H-indazol-4-y1)-7-(S-
L-pralyl-8-azabicycla[3.2.1]0ot-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 1-{3-{3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1]oct-8-yl}propan-2-
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one, ethyl 3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-5-y]-8-
azabicyclo[3.2.1]octane-8-carboxylate, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-
fluorophenyl}-3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-{4-[(1S,4S)-
2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-2-pyridin-4-yipyrazolo[1 ,5-a]pyrimidin-3-
yl)phenol, 3-(7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-ylphenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-
yl]-2-methylphenyl}-3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-
fluoro-1H-indazol-4-yl)-7-{2-methyl-4-[(1S,4S)-5-methyl-2,5-diazabicyclo-[2.2.1]hept-2-
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-(8-azabicyclo[3.2.1]oct-3-yl)-3-(7-fluoro-
1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, {3-[3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]oct-8-yl}acetonitrile, 3-(7-chloro-
1H-indazol-4-yl)-5-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  3-(1H-indazol-4-yl)-7-[6-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-
yl)pyridin-3-yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-chloro-1H-indazol-4-yi)-7-{4-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-yIpyrazolo[1,5-
aJpyrimidine,  7-(1,4-dioxaspiro[4.5]dec-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo-[2.2.2]oct-2-
yiJphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-[(1S,4S)-2,5-
diazabicyclo[2.2.1}hept-2-yl]-4,6-difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  5-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-[3-(1 H-indazol-4-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-N,N-dimethylaniline, 7-{2,4-difluoro-6-[(1S,4S)-
5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 2-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yi]-
N,N-dimethyl-5-[(1S,4 S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]aniline, 7-{cis-4-[(15,4S)-
2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-3-(1H-indazol-4-y!)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 3-(1H-indazol-4-yl)-7-[cis-4-(3-oxa-8-azabicyclo[3.2.1]oct-8-yl)cyclohexyl]-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-7-[trans-4-(3-oxa-8-
azabicyclo[3.2.1]-oct-8-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-
4-yl)-7-[cis-4-(8-oxa-3-azabicyclo[3.2.1]oct-3-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1 H-indazbI-4-yI)-7-[trans-4-(8-oxa-3-azabicyclo[3.2.1 Joct-3-ylhcyclohexyl]-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-7-{cis-4-[(1S,4S)-2-0xa-5-
azabicyclo[2.2.1]hept-5-yllcyclohexyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-
4-yl)-7-{trans-4-[(1S,4 S)-2-oxa-5-azabicyclo[2.2.1]hept-5-ylJcyclohexyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{trans-4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S5)-2,5-
diazabicyclo[2.2.1]hept-2-yl]-3-(trifluoromethyl)phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazoio[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl}-1-naphthyl}-3-(1H-
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indazal-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a)pyrimidine, 3-(1H-indazal-4-y1)-7-{4-[(15,45)-5-
methyl-2,8-diazabicyclof2.2 1]hept -2-yI]-3-(triflucromethyl)phenyl}-2-pyridin-4-ylpyrazolof1,5-
alpyrimidine,  3-(1H-indazol-4-yl)-7-{4-[(15,48)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]-1-
naphthyl}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, 7-{4-[(18,48)-2,5-diazabicyclo[2.2.1]hept-2-
yl]-3,5-diflucrophenyl}-3-(1H-indazal-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine, 7-{4-
[(18,43)-2,5-diazabicyclo[2.2.1]hept-2-yI]-2, 3-diflucrophenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 74{4-[(15,48)-2,5-diazabicyclo[2.2.1]hept-2-yI]-2,5-
difluorophenyl}-3-(1H-indazal-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  7-{2,5-difluoro-4-
[(18,48)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yI]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{2,3 -dlﬂuoro~4-[(1S,4S)-5-methyl ,5-diazabicyclo[2.2.1]hept-2-
vllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-d-ylpyrazaolo[1,5-a]lpyrimidine, 7-{2,5-difluorc-4-
[(18,48)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
vlpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,48)-5-athyl-2,5-diazabicyclo[2.2.1]-hept-2-y(]-2,6-
difluorophenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a)pyrimidine,  7-{2,6-difluoro-4-
[(18,48)-5-isobutyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
vipyrazolo[1,5-a]pyrimidine, 7-{2,6-difluoro-4-[(1S,4S)-5-isopropyl-2,5-
diazabicyclo[2.2.1]hept-2-yllphenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-
alpyrimidine, 7-{4-[(1S,48)-5-cyulobutyl-2,5-diazabicyclo[2.2.1Thept-2-yl]-2,6-diflucrophenyl}-
3-(1H-indazol-4-yl)-2-pyridin~4-ylpyrazola[1,5-a]pyrimidine,  7-(1,4-dioxaspiro[4.5])dec-8-yl)-3-
(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(15,45)-2,5-
diazabicyclo[2.2.2]act-2-yl}-2-fluoraphenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazola[ 1,5-
alpyrimidine,  7-{2-fluoro-4-[(1S,48)-5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl]phenyl}-3-(1H-
indazol-4-yl}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, 3-(1H-indazol-4-yl)-2-pyridin-4-yl-7-
{2,2,5,8-tetrafluoro-4-[( 138,45)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-ylIphenyl}pyrazolo[1,5-
a)pyrimidine, tert-butyl (18,48)-5-{3-chloro-4-[3-(7-luoro-1H-indazol-4-yl-2-pyridin-4-
yipyrazolo[1,5-alpyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2. 1]heptane-2-carboxylate,  7-{cis-
4-[(18,45)-2,5-diazabicyclof2.2. 1]hept-2-yl]cyclohexyl}-3-(7-fluora- 1 H-indazol-4-yl)-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-fluaro-1H-indazol-4-yl)-7-{cis-4-[(1S,45)-2-0xa-5-
azabicyclo[2.2.1]hept-5-yl]cyclohexyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  3-(7-fluoro-1H-
indazal-4-yl)-7-{trans-4-[(18,4S)-2-oxa-5-azabicyclo[2.2.1]hept-5- -yllcyclohexyl}-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, 2-(7-fluoro-1H-indazol-4-yl)-7-cis-4-(8-oxa-3-
azabicyclo[3.2.1]oct-3-yh)cyclohexyl]-2-pyridin-4-ylpyrazolo[ 1 J5-alpyrimidine,  3-(7-fluorc-1H-
indazal-d-yl)-7-[trans-4-(3-oxa-3-azabicyclo[3.2. 1]oct-3-yl)cyclohexyl]-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, 3-(7-fluoro-1H-indazol-4-yl}-7-[cis-4-(3-0xa-8-
azabicyclo[2.2.1]oct-8-yljcyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  3-(7-fluoro-1H-
indazol-4-yl)-7-[irans-4-(3-oxa-8-azabicy:lo[.2.1]oct-8-yl)cyalohexyl]-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  7-{trans-4-[(1S,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-
3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine,  7-{2-chlorc-4-{(18,48)-
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2,5-diazabicyclo[2.2.1]-hept-2-yl]phenyl}-3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yI]-3-fluorophenyl}-3-
(1H-indazo!-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ‘ 7-{4-[(1S5,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl]-2-(trifluoromethyl)phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{2-bromo-4-[(18,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  7-{3-fluoro-4-[(1S5,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H—indazol-4—y|)-2-byridin-4-y|pyrazolo[1 ,5-
aJpyrimidine,  3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-
(trifluoromethyl)phenyl}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, 7-{2-bromo-4-[(1S5,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]hept-2-yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 7-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{2,6-d iquoro—4-f(1 S,4S)-5-methyl-5-oxido-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 3-(1H-indazol-4-yl)-7-{5-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]hept-5-
yimethyllfuran-3-yl}-2-pyridin-4-ylpyrazolo[1,5-aJpyrimidine, tert-butyl (1S,4S)-5-({4-[3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-ylJfuran-2-yl}methyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate, 7-{5-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-
ylmethyl]furan-3-yl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-butyl
(18,4 S)-5-({5-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]thiophen-2-
ylimethyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-{5-[(1S,4S)-2-
oxa-5-azabicyclo[2.2.1]hept-5-yImethyl]thiophen-2-yi}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,
7-{5-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]thiophen-2-yl}-3-(1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl (3-endo)-3-[3-(1H-indazol-4-yl)-6-methyl-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, 3-(1H-indazol-4-
yl)-7-[6-(8-0xa-3-azabicyclo[3.2.1]oct-3-yl)pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1H-indazol-4-yl)-7-{6-[(1S.4S)-2-oxa-5-azabicyclo-[2.2.1]hept-5-yl]pyridin-3-
yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  tert-butyl  (1S,4S)-5-{3-[3-(1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]benzyl}-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate, tert-butyl (1S,4S)-5-{4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]benzyl}-2,5-diazabicyclo[2.2.1]-heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-
{4-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]-hept-5-ylmethyl}phenyl}-2-pyridin-4-yipyrazolo[1,5-
alpyrimidine, 7-{4-[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yimethyl}-2-fluorophenyl}-3-(1 H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, . 7-{2-fluoro-4-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]hept-5-ylmethyl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-
alpyrimidine, 7-{2-fluoro-4-[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]hept-5-yImethyl]phenyl}-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{3-[(1S.,45)-2,5-
diazabicyclo[2.2.1]hept-2-yimethyl]phenyi}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-
ajpyrimidine,  7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]phenyl}-3-(1H-indazol-4-
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yh)-2-pyridin-d-ylpyrazola[1,5-a]pyrimidine, 9-{3-flucro-4-[3-(1 H-indazol-—l-yl)-2-pyridin-4ﬂ/
ylpyrazolo[1,5-alpyrimidin-7-yllbenzyl}-3,7-dioxa-9-azabicyclo[3.3. 1]nonane and
pharmaceutically acceptable salts thereof.

Compounds of Formula A may be obtained as inorganic or organic salts using
methods known to those skilled in the art, for example Richard C. Larock, Comprehensive
Organic Transformations, VCH publishers, 411-415, 1989. It is well known to one skilled in
the art that an appropriate salt form is chosen based on physical and chemical stability,

flowability, hydroscopicity and solubility.

Pharmaceutically acceptable salts of the compounds of Formula A with an acidic
moiety may be formed from organic and inorganic bases. For example with alkali metals or
alkaline earth metals such as sodium, potassium, lithium, calcium, or magnesium or organic
bases and N- tetraalkylammonium salts such as N-tetrabutylammonium salts.  Similarly,
when a compound of this invention contains a basic moiety, salts may be formed from
organic and inorganic acids. For example salts may be formed from acetic, propionis, lastic,
citric, tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric,
hydrobromic,  phosphoric,  nitric,  sulfuric, methanesulfonic,  naphthalenesulfonic,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable acids.
Suitable examples of pharmaceutically acceptable salts inolude, but are not limited, to
sulfate; citrate, acetate; oxalate; chloride; bromide; iodide; nitrate; bisulfate; phosphate; acid
phosphate;  isonicotinate;  lactate;  salicylate; acid citrate; tartrate; oleate; tannate;
pantothenate; bitarlrate; ascorbate; succinate; maleate; gentisinate; fumarate; glusconate,;
glucaronate; saccharate; formate; benzoate; glutamate; methanesulfonate; ethanesulfonate;
benzenesulfonate; p-toluenesulfonate; pamoate (i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoatz)); and salts of fatty acids such as caproats, laurate, myristate, palmitate,
stearate, oleate, linoleate, and linolenate salts. The compounds can also be used in the form
of esters, carbamates and other conventional prodrug forms, which when administerad in

such form, convert to the active moiety in-vivo.

The present invention accordingly provides a pharmaceutical composition, which
comprises an effective amount of a compound of Formula A in combination or association
with a pharmaceutically acceptable carrier.  Pharmaceutical compositions are prepared in
accordance with acceptable pharmaceutical procedures, such as described in Remingtons
Pharmaceutical Sciences, 17th edition, ed. Alforioso R. Gennaro, Mack Publishing Company,
Easton, Pa. (1985). Pharmaceutically acceptable carriers are those that are compatible with
the other ingredients in the formulation and biologically acceptable. As used herein, the term
"effactive amount” refers to the amount of active compound or pharmaceutical agent that
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elicits the biological or medicinal response in a tissue, system, animal, individual or human
that is being sought by a researcher, veterinarian, medical doctor or other clinician, which
includes one or more of the following: (1) preventing the disease; for example, preventing a
disease, condition or disorder in an individual that may be predisposed to the disease,
condition or disorder but does not yet experience or display the pathology or symptomatology
of the disease; (2) inhibiting the disease; for example, inhibiting a disease, condition or
disorder in an individual that is experiencing or displaying the pathology or symptomatology
of the disease, condition or disorder (i.e., arresting or slowing further development of the
pathology and/or symptomatology); and (3) ameliorating the disease; for example,
ameliorating a disease, condition or disorder in an individual that is experiencing or
displaying the pathology or symptomatology of the disease, condition or disorder (i.e.,
reversing the pathology and/or symptomatology).

The compounds of this invention may be formulated neat or may be combined
with one or more pharmaceutically acceptable carriers for administration. Suitable carriers
include but are not limited to, for example, solvents, diluents and the like, and may be
administered orally in such forms as tablets, capsules, dispersible powders, granules, or
suspensions containing, for example, from about 0.05 to 5% of suspending agent, syrups
containing, for example, from about 10 to 50% of sugar, and elixirs containing, for example,
from about 20 to 50% ethanol, and the like, or parenterally in the form of sterile injectable
solution or suspension containing from about 0.05 to 5% suspending agent in an isotonic
medium. Such pharmaceutical preparations may contain, for example, from about 0.05 up to
about 90% of the active ingredient in combination with the carrier, more usually between
about 5% and 60% by weight.

In some embodiments, the formulations are administered transdermally which
includes all methods of administration across the surface of the body and the inner linings of
body passages including epithelial and mucosal tissues. Such administration may be in the
form of a lotion, cream, colloid, foam, patch, suspension, or solution.

The effective dosage of active ingredient employed may vary depending on the
particular compound employed, the mode of administration and the severity of the condition
being treated. However, in general, satisfactory results are obtained when the compounds of
the invention are administered at a daily dosage of from about 0.5 to about 1000 mg/kg of
animal body weight, optionally given in divided doses two to four times a day, or in sustained
release form. For most large mammals the total daily dosage is from about 1 to 1000 mg,
preferably from about 2 to 500 mg. Dosage forms suitable for internal use comprise from

about 0.5 to 1000 mg of the active compound in intimate admixture with a solid or liquid
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pharmaceutically acceptable carrier. This dosage regimen may be adjusted to pravide

e
optimal therapeutic response. For example, several divided doses may be administered daily
or the dose may be proportionally reduced as indicated by the exigencies of the therapeutic

situation.

The compounds of this invention may be administered orally as well as by
intravenous, intramuscular, or subcutaneous routes. Salid carriers include starch, lactose,
dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while liquid carriers
include sterile water, polyethylens glycols, non-ionic surfactants and edible oils such as corn,
peanut and sesame oils, as are appropriate to the nature of the active ingredient and the
particular form of administration desired. Adjuvants customarily employed in the preparation
of pharmaceutical compositions may be advantageously included, such as flavoring agents,
coloring agents, preserving agents, and antioxidants, for example, vitamin E, ascorbic acid,
BHT and BHA.

The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-filled or
liquid-filled capsules. OQOral administration of the compounds is sometimes desirable.  In
some cases it may be desirable to administer the compounds directly to the airways in the

form of an aerosol.

The compounds of this invention may also be administered parenterally or
intraperitoneally.  Solutions or suspensions of these active compounds as a free base or
pharmacologically acceptable salt may be prepared in water suitably mixed with a surfactant
such as hydroxy-propyleellulose. Dispersions can also be prepared in glycerol, liquid
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and
use, these preparations contain a preservative to prevent the growth of microarganisms.

The pharmaceutical forms suitable for injectable use include sterile agueous
solutions or dispersions and sterile powders for the extemparaneous preparation of sterile
injectable solutions or dispersions. In all cases, the form must be sterile and must be fluid to
the extent that easy syringability exists. It must be stable under the conditions of manufacture
and storage and must be preserved against the contaminating action of microcrganisms
such as bacteria and fungi. The carrier may be a solvent or dispersion medium containing,
for example, water, ethancl, polyol (e.q., glycerol, propylene glycol and liquid polyethylene

glycol), suitable mixtures thereof, and vegetable oils.

For the treatment of cancer, the compounds of this invention may be
administered in combination with other antitumor substances or with radiation therapy. These

other substances or radiation treatments may be given at the same or at different times as
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the compounds of this invention. These combined therapies may effect synergy and result in
improved efficacy. For example, the compounds of this invention may be used in
combination with mitotic inhibitors such as taxol or vinblastine, alkylating agents such as
cisplatin or cyclophosamide, antimetabolites such as 5-fluorouracil or hydroxyurea, DNA
intercalators such as adriamycin or bleomycin, topoisomerase inhibitors such as etoposide or
camptothecin, antiangiogenic agents such as angiostatin, and antiestrogens such as
tamoxifen. As used in accordance with this invention, the term an “effective amount” of a
compound means either directly administering such compound, or administering a prodrug,

derivative, or analog which will form an effective amount of the compound within the body.

As used in accordance with this invention, the term an “effective amount” of a
compound means either directly administering such compound, or administering a prodrug,

derivative, or analog which will form an effective amount of the compound within the body.

Methods of administration of a pharmaceutical composition of the invention are
not specifically restricted, and can be administered in various preparations depending on the
age, sex, and symptoms of the patient. For example, tablets, pills, solutions, suspensions,
emulsions, granules and capsules may be orally administered. Injection preparations may
be administered individually or mixed with injection transfusions such as glucose solutions
and amino acid solutions intravenously. If necessary, the injection preparations are
administered singly intramuscularly, intracutaneously, subcutaneously or intraperitoneally.

Suppositories may be administered into the rectum.

The amount of the compound of formula A contained in a pharmaceutical
composition according to the present invention is not specifically restricted, however, the
dose should be sufficient to treat, ameliorate, or reduce the targeted symptoms. The dosage
of a pharmaceutical composition according to the present invention will depend on the
method of use, the age, sex, and condition of the patient.

The present invention also provides methods of inhibition and treatment further
comprising administering an additional inhibitor of an oncoprotein kinase of the Ras/Raf/MEK

pathway.

The pharmaceutical compositions of the present invention may comprise the
compound of the present invention alone or in combination with other oncoprotein kinase-
inhibiting compounds or chemotherapeutic agents. Chemotherapeutic agents include, but

are not limited to exemestane, formestane, anastrozole, letrozole, fadrozole, taxane and
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derivatives such as paclitaxel or docetaxel, encapsulated taxanes, CPT-11, camptothecin
derivatives, anthracycline glycosides, e.g., doxorubicin, idarubicin, epirubicin, etoposide,
navelbine, vinblastine, carboplatin, cisplatin, estramustine, celecoxib, tamoxifen, raloxifen,
Sugen SU-5416, Sugen SU-6668, and Herceptin.

Having described the invention, the invention is further illustrated by the following

non-limiting examples.

EXAMPLES

Example 1: 3-(7-{6-[(1-Azabicy:ln[2.2.2]oct-4-yimethyl)amino]pyridin-3-yl}-2-

pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenaol

OH

Step 1: A slurry of 5-acetyl-2-bromopyridine (5 g, 0.025 mal) in 46 mbL of
dimethylformamide dimethyl acetal was heated to 110° C for 2.5 hrs. The reaction mixture
was cooled to room temperalure to precipitate a yellow solid, which was filtered, rinsed with
ether, and dried at 40 C under vacuum overnight to provide 5.20 g (82% yield) of (2E)-1-(6-
bromopyridin-3-yl)-3-(dimethylamino)prop-2-en-1-one,  which  was  used  without  further

purification.

Step 2: To 5 mL of dry ethanol was added 0.73 g (31.84 mmol) of sodium metal
(after remaval of mineral oil with hexane) and the mixture was stirred at 45°C for 1 hour until
the solution turned clear. A mixture of 3 g (20.28 mmol) of 2-(methoxyphenyljacetaonitrile and
3.9 g (28.66 mmol) of methyl isonicotinate in 26 mL of dry ethanol was then added and the
resulting brown solution was heated at reflux for 3 hours. After cooling, the residue was

evaporated and purified by silica gel chromatography eluting with 9:1 to 4:1 methylene
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chloride/methanol to provide 1.75 g (34% yield) of 2-(3-methoxyphenyl)-3-oxo-3-pyridin-4-yl-

propionitrile.

A mixture of 1.7 g (6.74 mmol) of 2-(3-methoxyphenyl)-3-oxo-3-pyridin-4-yl-
propionitrile and 17 mL POCI; was heated at 80°C for 18 hours. After cooling, the POCI; was
evaporated off. To the resulting residue was added toluene, and the mixture was then
evaporated to dryness. This step was repeated to fully remove POCIs. Ice and saturated
sodium bicarbonate were added to the residue, and a solid precipitated out, providing 1 g
(57% vyield) of 3-chloro-2-(3-methoxyphenyl)-3-pyridin-4-yl-acrylonitrile as a white solid. MS:
271.1 [M+H].

A mixture of 1 g (3.69 mmol) of 3-chloro-2-(3-methoxyphenyl)-3-pyridin-4-yl-
acrylonitrile and 0.9 mL (18.6 mmol) hydrazine hydrate in 30 mL of ethanol was heated at
reflux for 6.5 hours. The mixture was allowed to cool to room temperature and the solvent
was removed by evaporation. Aqueous sodium bicarbonate was stirred into the residue, and
the resulting solid was collected by filtration. The solid was washed with water, and then
dried under vacuum to provide 0.92 g (94% yield) of 4-[3-methoxy-phenyl]-5-pyridin-4-yl-1H-
pyrazol-3-amine. MS: 267.2 [M+H].

A mixture of 4-(3-methoxyphenyl)-5-pyridin-4-yl-1H-pyrazol-3-amine (3.0g, 11.27
mmol) and pyridine hydrochloride (6.0g, 51.92 mmol) was heated at 202° C for one hour.
The reaction was then cooled to room temperature, diluted with 10 mL of ammonium
hydroxide, stirred for 30 min, and then the solvent was removed under vacuum. The
resulting residue was washed with 15% methanol/dichloromethane and the collected
washings were dried over sodium sulfate, filtered, and evaporated to a residue that was
purified via silica flash chromatography eluting with 5%-12% methanol/dichloromethane to
provide 2.21g (78% yield) of 3-(3-amino-5-pyridin-4-yl-1H-pyrazol-4-yl)phenol as a beige
solid.

Step 3: 1-(6-Bromo-pyridin-3-yl)-3-dimethylamino-propenone (258 mg, 1.0
mmol), 3-(3-amino-5-pyridin-4-yl-1H-pyrazol-4-yl)phenol (254 mg, 1.0 mmol), and 3 mL
glacial acetic acid were combined and heated in the microwave at 120° C for 3000 sec. Upon
cooling, obtained yellow precipitate which was filtered, rinsed with 10% ethyl acetate/ether
then with ether, and dried at 40° C under reduced pressure to give 575 mg (94% yield) of 3-
[7-(6-bromopyridin-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol as an acetic acid
salt, a yellow orange solid. MS: 444.1 [M+H].
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Step 4 To a stired suspension of  3-[7-(6-bromopyridin-3-yl)-2-pyridin-4- [

ylpyrazolo[1,5-a]pyrimidin-3-yljphenol (117 myg, 0.25 mmal) in 1.2 mL of DMSO was added

yl)methanamine (74 myg, 0.5 mmal). The mixture was heated at 125° C for 16 hours, cooled
to room temperature, and purified by RP-HPLC on a Gemini™ C18 column eluted with 5-95%
acetonitrile/water  (0.02°% TFA) 0 give 16 mg of 3-(7-{6-[(1-azabicyclo[2.2.2]oct-4-
yimethyl)amino]pyridin-3-yl}-2-pyridin-4- ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow-
orange solid, 11% yield. M3: 504.4 {M+H].

Example 2: 3-(7-{6-[(3S)-1-Azabicyclo[2.2.2]oct-3-ylamino]pyridin-3-yi}-2-pyridin-
4-ylpyrazalo[1,5-a]pyrimidin-3-yl)phenol

OH

To a stirred suspension of 3-[7-(6-bromopyridin-3-yl)-2-pyridin-4-ylpyrazolof1,5-
alpyrimidin-3-yllphencal (117 mg, 025 mmal) in 1.0 mL DMSO was added
diisopropylethylamine (0.23 mL, 1.35 mmol) and 3-(S)-aminoquinuclidine dihydrochloride (60
mg, 0.3 mmol) and the resulting mixture was microwaved at 150 °C for 1 hour and then
purified by RP-HPLC on a Gemini™ C18 column, eluting with 5-95%: acetonitrile/water
(0.02% TFA) to give 21 mg (142 vyield) of 23-(7-{6-[(3S)-1-azabicyclo[2.2.2]oct-3-
ylamina]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol  as a  yellow-orange
solid. MS: 490.4 [M+H].

4- ylpyrazolo{1,5-a]pyrimidin-3-yl)phenol
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OH

Following the procedure for Example 2, 3-[7-(6-bromopyridin-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-ylJphenol and 3-(R)-aminoquinuclidine dihydrochloride reacted to
give 29 mg (14% yield) of 3-(7-{6-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]pyridin-3-yl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow solid. MS: 490.4 [M+H].

Example 4: (3R)-N-{4-[3-(3-Methoxypheny!)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]pyridin-2-yl}quinuclidin-3-amine

Step 1: To a solution of acetylpyridine (2.2 mL, 20 mmol) in 22 mL
dichloromethane was added 3-chloroperoxybenzoic acid (3.45 g, 20 mmol) and the resulting
mixture was heated to reflux for 16 hours. The solvent was then evaporated and the crude
residue was chromatographed on silica gel, eluting with 0-40% methanol/ethyl acetate to
provide 1 g (38% yield) of 1-(1-oxy-pyridin-4-yl)-ethanone as a white solid which was used
directly in the next step.

Step 2: A solution of 1-(1-oxy-pyridin-4-yl)-ethanone (231 mg, 1.7 mmol) in 2.2 mL
dimethylformamide dimethyl acetal in a 5 mL Smith process vial was microwaved at 110°C

for one hour. The resulting mixture was cooled to RT, and the precipitate was collected by
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filtration and then rinsed with 2% ethyl acetate/ether followed by ether. The solid was dried at
40° C under reduced pressure to give 222 mg (65% yield) of 3-dimethylamino-1-(1-oxy-
pyridin-4-yl)-propenone as a beige solid that was used directly in the next step.

Step 31 A mixture of 3-dimethylamina-1-(1-oxy-pyridin-4-yl)-propencone (222 mg,
1.15 mmol) and 4-(3-methoxyphenyl)}-5-pyridin-4-yl- 1 H-pyrazol-3-amine (308 mg, 1.15 mmol)
in 2 mL of glacial acetic acid was heated in the microwave at 120° C for one hour. The
reaction mixture was then cooled to room temperature, and the resulting ysllow precipitate
was collected by filtration, and rinsed with 10% ethyl acetate/ether and then with ether. The
solid was dried at 40°C under reduced pressure to give 330 mg (85% yield) of 3-(3-
methoxyphenyl)-7-(1-oxidopyridin-4-yl)-2-pyridin-4-ylpyrazolo[1,5- - ajpyrimidine  as  yellow
solid that was used directly in the next step. MS: 396.1 [M+H].

Step 4 A solution  of  3-(3-methoxyphenyl)-7-(1-oxidopyridin-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine (264 mg, 0.67 mmol) was refluxed in POCI; for one hour and then
cooled to room temperature. The mixture was then evaporated with toluene, quenched with
cold saturated NaHCQj;, and extracted into ether. The arganic phase was dried and
evaporated under vacuum to give 272 mg (99% yield) of 7-(2-chloropyridin-4-yl)-3-(3-
methoxyphenyl)-2-pyridin-d-ylpyrazolo[1,5- a]pyrimidine as a yellow solid that was used
directly in the next step. MS: 414.1 [M+H].

Step 5: A mixture of 7-(2-chloropyridin-4-yl)-3-(3-methoxyphenyl)-2-pyridin-4-
vipyrazolo[1,5-ajpyrimidineg (272 mg, 0.66 mmal), 3~(S)-aminoguinuclidine dihydrochloride
(654 mg, 3.29 mmal), and DIPEA (1.28 g, 9.9 mmol), in 2.0 mL anhydrous DMSO was
microwaved at 170% C for ane hour.  The resulting crude reaction mixture was purified by
HPLC to give 42 mg (13% vyield) of (3R)-N-{4-[3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]pyridin-2-yl}quinuclidin-3-amine as a yellow solid. MS: 504.5
[M+H].

Example 5: 5-(7-{6-[(3R)-1-Azabicyclo[2.2.2]oct-3-ylamino]pyridin-3-yl}-3-(4-
chlora-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine
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Step 1: A mixture of (2E)-1-(4-bromophenyl)-3-(dimethylamino)prop-2-en-1-one
(125mg, 0.5mmol), (4-chloro-3-methoxyphenyl)-5-pyridin-4-yl-1H-pyrazol-3-amine (150mg,
0.5mmol; prepared following the procedure of Example 1, Step 2, starting with (4-chloro-3-
methoxyphenyl)acetonitrile), and 1.5 mL glacial acetic acid was heated in the microwave at
120° C for 1 hour. The acetic acid was then removed under reduced pressure, saturated
NaHCO; was added and the resulting mixture was extracted with dicloromethane with 3%
MeOH. The organic phase was dried and evaporated under vacuum and the recovered
crude product was chromatographed on silica gel to give 98 mg (40% yield) of 7-(6-
bromopyridin-3-yl)-3-(4-chioro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine as a
yellow solid. MS: 494.1 [M+H].

Step 2: A mixture of 7-(6-bromopyridin-3-yl)-3-(4-chloro-3-methoxyphenyl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine (90 mg, 0.18 mmol), 3-(R)-aminoquinuclidine
dihydrochloride (35 mg, 0.22 mmol), DIPEA (47 mg, 0.36 mmol), and 1.0 mL anhydrous
DMSO was heated in the microwave at 150° C for 3900 sec. The crude reaction mixture was
then purified by HPLC to give 48 mg (44% yield) of 5-(7-{6-[(3R)-1-azabicyclo[2.2.2]oct-3-
ylamino]pyridin-3-yl}-3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine as
a yellow solid. MS: 538.3 [M+H]. '

Example 6: 3-{7-{(1-Azabicyclo[2.2.2]oct-4-yImethyl)amino]-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol
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Step 1: A mixture of 4-[3-(methoxy)phenyl]-S-pyridin-4-yl-1H-pyrazol-3-amine
(1.5 g, 5.63 mmol) and diethyl ethoxymethylene malonate (1.4 mL, 6.9 mmol) in glacial acetic
acid (15 mL) was heated under reflux for 2.5 hours. The mixture was cooled and triturated
with ether. The solid was collected by filtration, washed with ether and dried. The crude
product was purified by silica gel flash chromatography (methanol/methylene chioride) to
give  1.28 g (58°% yield) of ethyl 3-(3-methoxyphenyl)-7-oxo-2-pyridin-3-yl-4,7-

dikiydropyrazolo[1,5-a]pyrimidine-6-carboxylate as a brown solid. MS: 391.2 [M+H].

Step 20 A mixture of ethyl 3-(3-methoxyphenyl)-7-oxo-2-pyridin-4-yl-4,7-
dihydropyrazola[1,5-a]pyrimidine-6-carboxylate (1.2 g, 3.07 mmol) and 2.5 N solution of
sodium hydroxide (5.5 mL) was heated at reflux for 4 hours. The mixture was cooled,
acidified with 2N HCI and the solid was collected by filtration, then washed with water and
dried to vyield 1.03 g (92%) of 3-(3-methoxyphenyl)-7-oxa-2-pyridin-4-yi-4,7-
dihydropyrazaln[1,5-alpyrimidine-6- carbioxylic acid as a beige solid, 220°-225° C. MS: 363.2
[M+H].

Step 3: To a refluxing Dowtherm™ (30 mL) was added 3-(3-methoxyphenyl)-7-
ox%0-2-pyridin-4-yl-1,7-dihydropyrazolo[1,5-a]pyrimidine-6-carboxylic acid (1.0 g, 2.76 mmal)
in one portion and the resulting mixture was heated at 250° C for 46 minutes. After cooling to
room temperature, the solid was collected by filtration, washed with ether and dried to
provide 0.86 ¢ (93% yield) of 3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
7(4H)-one as yellow solid, 110°-115° C. MS: 319.2 [M+H].

Step 4: A mixture of 3-(3-methaxyphenyl)-2-pyridin-4-ylpyrazaolo[1,5-a]pyrimidin-
7(4H)-one (0.65¢ , 2.6 mmal), N,N-diethylaniline (0.9 mL) and phaspharous oxychioride (9.0
mL) was heated at 110° C for 2 hours. The mixture was allowed to cool and the excess
phaspharous oxychloride was evaporated to dryness, followed by re-evaporation twice from
toluene. The residue was cooled in an ice bath, neutratized with saturated solution of sodium
bicarbonate and extracted with 10% methanol in methylene chloride. The organic layer was
dried aver anhydrous sodium sulfate, filtered and the filtrate was evaporated to yield an oil.

The crude product was purified by silica gel flash chromatography, eluting with 1% methanol
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in methylene chloride, to give 1.28 g (58% yield) of 7-chloro-3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine as a yellow solid, 135°-140° C. MS: 337.2 [M+H].

Step 5: To a cold (0°-5° C) solution of 1-(1-azabicyclo[2.2.2]oct-4-yl)methanamine
(0.13g, 0.9 mmol) and N,N-diisopropylethylamine (0.3 mL, 1.76 mmol) in acetonitrile (5 mL)
was added 7-chloro-3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-aJpyrimidine (0.15 g,
0.44 mmol) in portions over a period of 5 minutes, and the resulting mixture was stirred at 5°
C for 2 hours. The solvent was evaporated and the residue was stirred with a saturated
solution of sodium bicarbonate. The solid was collected by filtration, washed with water and
dried. The resulting crude solid was purified by preparative reverse phase HPLC
(acetonitrile/water/trifluroacetic acid) to give 0.12g (49% yield) of (1-aza-bicyclo [2,2,2]oct-
4ylmethyl)-3-(3-methoxy-phenyl)-2-pyridin-4-yl-pyrazolo  [1,5,a]pyrimidin-7-yl}-amine as a
yellow solid. MS: 441.3 [M+H].

Step 6: A mixture of (1-aza-bicyclo [2,2,2]oct-4ylmethyl)-3-(3-methoxy-phenyl)-2-
pyridin-4-yl-pyrazolo [1,5,a]pyrimidin-7-yl]-amine (0.092 g, 0.21 mmol) and pyridine
hydrochloride (1.2 g, 10.4 mmol) was heated a 205°C for 1 hour. After cooling, the mixture
was basified with a solution of ammonium hydroxide and the solvent was evaporated to
dryness to yield a crude residue. The residue was washed with 10% methanol in methylene
chloride and the filtrate was dried over anhydrous sodium sulfate, filtered and the filtrate was
evaporated to yield an oil. The crude oil was purified by preparative reverse phase HPLC
(acetonitrile/water/trifluroacetic acid) to provide 0.025g (28% yield) of 3-{7-[(1-
azabicyclo[2.2.2]oct-4-ylmethyl)amino]-2-pyridin-4-ylpyrazolo[1,5- a]pyrimidin-3-yl}phenol as
a yellow solid. MS: 427.3 [M+H].

Example 7: Ethyl  3-(3-(3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a)pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate

~N =
/N\ \ \
\N\ /
/
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Step 1: A mixture of tosylmethylisocyanide (5 g, 25.6 mmol) and ethyl 3-ox0-8
acabicyclo[3.2.1]octane-S-carboxylate (3.8 g, 19.7 mmal) in DME (60 mL) and Ethanaol (1.85
mL) was stirred at -10° C while adding potassium tert-butoxide portionwise over the course of
1 hour that the temperature was maintained at < 5° C. Once the addition was complete the
reaction was stirred at -107 C for 1 hour and then stirred for additional 2 hours at room
temperature. The solvents were then removed under reduced pressure to give an orange
brown solid. To this solid was added water (200 mL) and extracted with ether (4 x, 150 mL).
The organics extract was dried over anhydrous magnesium sulfate, filtered and the filtrate
was evaporated to yield a brown oil. The crude mixture was purified on a silica column
eluting with 30% ethylacetate in hexanes to give 243 g of ethyl 3-cyano-8-
azabicyclo[3.2.1]octane-S-carboxylate (60% yield). MS: 209.2 [M+H]. '

Step 2: A 1.4M solution of methyl magnesium bromide (35.4 mL) in THF/toluene
was added to a solution of ethyl 3-cyano-3-azabicyclo[3.2.1]octane-8-carboxylate (2.4 g, 11.8
mmol) in THF (80 mL) at rt. The reaction was stirred for 3 hours and quenched with
ammonium chloride (100 mL). The mixture was then extracted with ether (4 x, 100 mL). The
combined organic extracts were dried over anhydrous magnesium sulfate, then filtered and
the filtrate was evaporated to yield ethyl 3-acetyl-8-azabicy:lo[3.2.1]octane-3-carboxylate as
an oil. MS: 226.2 [M+H].

Step 3: A mixture of ethyl 3-acetyl-&-azabicyclo[3.2.1]octane-8-carboxylate (1.7
g, 7.62 mmol) in 256 mL of dimethylformamide dimethyl acetal was heated to 110° C for 48
hours. The reaction mixture was then cooled to room temperature and the solvent was
evaporated to provide an orange cil.  The crude product was purified by silica gel flash
chromatography, eluting with 50% acetone in dichloromethane to give 0.86 g (50% yield) of
(E)-ethyl 3-(3-(dimethylamino)acryloyl)-8-azabicyslo[3.2.1]octane-8-carboxylate, which was
used without further purification. MS: 281.2 [M+H].

Step 4: A mixture of (E)-ethyl 2-(3-(dimethylamino)acryloyl)-8-azabicyclo[3.2. 1]octane-5-
carboxylate (0.37 g, 1.3 mmoal) and 4-(3-methoxyphenyl)-3-(pyridin-4-yl)-1H-pyrazal-5-amine
(0.35 g, 1.3 mmol) in acetic acid (5 mL) was stirred at 30 C for 2 h. The reaction was cooled
to room temperaturs and the solvent was evaporated. The crude mixture was purified on
silica eluting with 50% acetone in dicholormethane to give ethyl 3-(3-(3-methoxyphenyl)-2-
(pyridin-d4-yl)pyrazolo[1,5-a)pyrimidin-7-yl)-€-azabicyclo[3.2.1]Joctane-8-carboxylate as  a
yellow solid. MS: 484.4 [M+H].
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Example 8: Ethyl 3-(3-(3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate

OH

A solution of ethyl 3-(3-(3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate (0.3 g, 0.6 mmol) in
dichloromethane was cooled to 0° C. A 1 M solution of boron tribromide in dichloromethane
(3.7 mL) was then added while keeping the temperature at 0° C. The reaction was stirred at
0° C for 3 hours then allowed to warm to room temperature. The reaction was next
quenched with ice water and the pH was adjusted to about 7, followed by extraction using
dichloromethane (3 x, 100 mL). The combined organic extracts were dried over anhydrous
sodium sulfate, filtered and the filtrate was evaporated. The crude mixture was purified on
silica eluting with 20 % acetone in dichloromethane to give ethyl 3-(3-(3-hydroxyphenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate as yellow
solid. '"H NMR (400 MHz, CDCl3) § 8.48 (d, J=4.4 Hz, 1H), 8.41 (d, J= 4.8 Hz, 2H), 7.64 (d,
J=6 Hz, 2H), 7.38 (t, J=8 Hz, 1H), 7.21 (d, J=7.6 Hz, 1H), 6.92 (m, 2H), 6.74 (d, J=4.4 Hz,
1H), 4.19 (m, 3H), 2.18-1.97 (m, 8H), 1.60 (brs, 2H), 1.26 (t, J=7.2 Hz, 3H). MS: 470.3 [M+H].

Example 9: 3-(7-(8-Azabicyclo[3.2.1]Joctan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a)pyrimidin-3-yl)phenol

ZT
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A solution  of  ethyl  3-(3-(3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolof[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate . (0.1 g, 021 mmol)  and
indotrimethylsilane (0.64 g, 3.2 mmol) in chloroform was stirred at reflux for 5 hours. The
reaction was cooled to room temperature and solvent was evaporated. The crude mixture
was purified using prep HPLC to give the trifluorcacetate (TFA) salt of 3-(7-(8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yDpyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow
solid. "H NMR (400 MHz, DMSO) & 9.49 (s, 1H), 2.75 (s, 1H), 8.67 (d, J=4.8 Hz, 2H), .82 (d,
J=4 Hz, 1H), 7.62 (d, J=4.8 Hz, 2H), 7.22 (t, J=8 Hz, tH), 7.03 (d, J=4 Hz, 1H), 6.89 (d, J=4
Hz, 1H), 6.83 (d, J=8 Hz, 1H), 6.77 (d, J=6.8 Hz, 1H), 4.10 (dt, J=4.8 Hz, 7.6 Hz, 1H), 2.43
(m, 2H), 2.30 (m, 2H), 2.15 (m, 6H). MS: 398.3 [M+H].

Example 10: Ethyl 3-(3-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-yh)pyrazolo[1,5-
ajpyrimidin-7-yl)-8-azabicyclo[3.2.1]Joctane-8-carboxylate

Cl
Ethyl 3-(3-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-yhpyrazola[1,5-a]pyrimidin-
7-yl)-&-azabicyclo[3.2.1]actane-2-carboxylate was synthesized according to the procedure for
Example 7, Step 4, starting from  (E)-ethyl  3-(3-(dimethylamino)acryloyl)-3-
azabicyclo[3.2.1]octane-8-carboxylate  and  (4-chloro-3-methoxyphienyl)-5-pyridin-4-yl-1H-
pyrazol-3-amine. MS: 518.3 [M+ H].

Example 11: Ethyl 3-(3-(4-chlora-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidin-7-yl)-8-azabicyclof3.2.1]Joctane-S-carboxylate
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Ethyl 3-(3-(4-chloro-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate was synthesized starting from ethyl 3-(3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]octane-8-carboxylate, the product of Example 10, by reaction with boron
tribromide according to the procedure for Example 8. MS: 504.3 [M+H].

Example 12: 5-(7-(8-Azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-2-chlorophenol

H
N
~N —
/N\ \ N
/
\N\
OH
Cl

The reaction of ethyl 3-(3-(4-chloro-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate, the product of Example 11, with
iodotrimethylsilane, according to the procedure for Example 9, provided 5-(7-(8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-chlorophenol. H
NMR (400 MHz, DMSO) § 10.28 (s, 1H) 8.80 (s, 1H), 8.73 (d, J=8 Hz, 2H), 8.65 (d, J=4 Hz, 1
Hz), 7.76 (d, J=4 Hz, 2H), 7.39 (d, J=8 Hz, 1H), 7.12 (m, 2H), 6.87 (d, J=8 Hz, 1H), 4.10 (dt,
J=5.2 Hz, 7.2 Hz, 1H), 2.48 (m, 2H), 2.30 (m, 2H), 2.15 (m, 6H). MS: 432.3 [M+H].

Example 13: 5-[7-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl}-2-chlorophenol
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A saolution of 5-(7-(3-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidin-3-yl)-2-chlorophenal (0.15 g, 0.38 mmaol), the product of Example 12, and
triethylamine (140 pl, 1.05 mmol) in 1-methyl-2-pyrrolidinone was cooled to 0° C. Acetyl
chloride (23 plL, 0.33 mmol) was then added and the reaction was stirred at 0° C for 1 hour.
The reaction was warmed to room temperature and diluted with water and dichloromethane
followad by extraction with saturated sodium bicarbonate (2 » §0 mL). The combined arganic
extracts were dried over anhydrous sodium sulfate, filtered and the filtrate was evaporated.
The crude mixture was purified by reverse phase HPLC (acetonitrile/water/trifluoroacetic
acid) to provide 0.018 g (7% vyield) of 5-[7-(8-acetyl-2-azabicyclu[3.2. 1]oat-3-yI)»-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-chlorophenol. MS: 474.3 [M+H].

Example 14: 2-Chloro-5-{7-[2-(methylsulfonyl)-8-azabicyclo[3.2.1]oct-3-yl]-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol

0
O§§/

|
N
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Cl
A solution of 5-(7-(8-azabicyclo[3.2. 1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a)pyrimidin-3-yl)-2-chlorophenol (0.15 g, 0.35 mmol), the product of Example 12, and
triethylamine (140 pk, 1.05 mmol) in  1-methyl-2-pyrrolidinone was cooled to 0° C.
Methylsulfonyl chiloride (25 pl, 0.33 mmol) was then added and the reaction was stirred at 0°

C for 1 hour. The reaction was warmed to room temperature and diluted with water and
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dichloromethane followed by extraction with saturated sodium bicarbonate (2 x 50 mL). The

combined organic extracts were dried over anhydrous sodium sulfate, filtered and the filtrate
was evaporated. The crude mixture was purified by reverse phase HPLC
(acetonitrile/water/trifluoroacetic acid) to provide 0.017 g (9% yield) of 2-chloro-5-{7-[8-
(methylisulfonyl)-8-azabicyclo[3.2.1]oct-3-yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-
yl}phenol. MS: 510.3 [M+H].

Example 15: 5-[7-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-chlorophenyl acetate

OY

?
7 N’N\ =
N
W
O>\

Cl

To a solution of 5-(7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-2-chlorophenol (0.10 g, 0.23 mmol), the product of Example 12, in
dichloromethane was added triethylamine (200 pL, 1.4 mmol). Acetyl chloride (36 uL, 0.51
mmol) was then added and the reaction was stirred for 1 hour. The reaction was extracted
with saturated ammonium chloride (2 x 50 mL). The combined organic extracts were dried
over anhydrous sodium sulfate, filtered and the filtrate was evaporated. The crude mixture
was purified by preparatory TLC using 5% methanol/dichloromathane to provide 0.058 g
(48%  vyield) of  5-7-(8-acetyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-3-yi]-2-chlorophenyl acetate. MS: 516.4 [M+H].

Example 16: 7-(8-Azabicyclo[3.2.1]oct-3-yl)-3-(4-chloro-3-methoxypheny!)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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7-(8-Azabicyclo[3.2.1]oct-3-yl)-3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine was prepared from ethyl  3-(3-(4-chloro-3-methoxyphenyl)-2-
(pyridin-d-yhpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo-[3.2.1]octane-8-carboxylate, the
product of Example 10, using iodotrimethylsilane aceording to the procedure for Example 9.
MS 446: [M+H].

Example 17: 3-(4-Chloro-3-methoxyphenyl)-7-(&-ethyl-8-azabicyclo[3.2.1]oct-3-
yl)-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidine

(

N

N
x . \ }ll'\l

W
]
Cl

To a solution of 7-(3-azabicyclo[3.2.1]oct-3-y1)-3-(4-chlora-3-methoxyphenyl)-
2-pyridin-d-ylpyrazolo[1,5-a]pyrimidine (0.258 ¢, 0.58 mmal), the product of Example 16, and
potassium carbonate (321 myg, 2.2 mmal) in N,N-dimethylformamide was added indoethane
(92 pk, 1.16 mmal) and the reaction was stirred for 3 hours. The reaction was then added to
water (25 mL) and the resulting crude sclid was filtered and dried. The crude solid was
purified by silica gel chromatography eluting with a 5%-10°5-15%:-20¢5 gradient of methanal
in dichloromathane to provide 0.172 g (63% yield) of 3-(4-chloro-3-methoxyphenyl)-7-(S-
ethyl-8-azabicy:lo[2.2.1]0ct-3-yl - 2-pyridin-4-ylpyrazolo[1,5-alpyrimidine. MS: 474.3 [M+H].

Example 18:  2-Chloro-5-[7-(8-ethyl-8-azabicy:lof3.2.1]oct-3-yl)-2-pyridin-4-
yl pyrazolb[1 ,5-a]pyrimidin-3-yl]phenol
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A solution of 3-(4-chloro-3-methoxyphenyl)-7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine (0.09 g, 0.19 mmol), the product of Example 17, in
dichloromethane was cooled to 0°C. A 1 .M solution of boron tribromide in dichloromethane
(1.12 mL) was then added while keeping the temperature at 0°C. The reaction was stirred at
0° C for 3 hours, then was allowed to warm to room temperature. The reaction was next
quenched with ice water and the pH was adjusted to about 7 followed by extraction with
dichloromethane (3 x 100 mL). The combined organic extracts were extracted with aqueous
10% HCI (2 x 15 mL). The pH of the combined aqueous extracts was adjusted to about pH
10 with sodium carbonate. The resulting solid was filtered and dried to give the crude
product. The remaining aqueous extracts were concentrated and the resulting solid was
washed with 10% methanol/dichloromethane. The organics were concentrated in-vacuo to
give additionl crude product. The crude products were combined and purified on silica gel
eluting with 10% methanol/dichloromethane to give 56 mg (64% yield) of 2-chloro-5-[7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yiJphenol. MS:
460.4 [M+H].

Example 19: 7-(8-Azabicyclo[3.2.1]oct-3-yl)-3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5- a]pyrimidine

2T

= N/N\ —

\N\ \/N
o

Ethyl 3-(3-(3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]octane-8-carboxylate (0.4 g, 0.8 mmol), the product of Example 7, was
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heated to reflux in chloroform.  lodaotrimethylsilane was added in two aliquots (0.8 g + 0.4 g,
6.0 mmol total) as the reaction was monitored to completion within & hours. The resultant
orange solid was collected by filtration, dissolved in dichloromethane/methanol (9:1),
adsorbed onto silica, and chromatographed in 5-15% methanol/dichloromethaneto provide
0.11 g (33% vyield) of 7-(8-azabicyclo[3.2.1] oct-3-yl)-3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,56- a]pyrimidine as a yellow solid. MS: 412.4 [M+H].

Example 20: 7-(8-Ethyl-8-azabicyelo[3.2. 1]Joctan-3-yl)-3-(2-methoxypyridin-4-
yI)-2-(pyridin-4-y)pyrazolo[1,5-a)pyrimidine

Step 1: Ethyl 3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-3-
azabicyclo[3.2.1Joctane-8-carboxylate was synthesized according to the procedure for
Example 7, Step 4, staring from (E)-ethyl  3-(3-(dimethylaminojacryloyl)-8-
azabicyclo[3.2.1]Joctane-8-carboxylate and 3-(pyridin-4-yl)-1H-pyrazol-5-amine. MS: 378.4
M+ H].

Step 2: 7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
was synthesized according to the procedure for Example 9 starting from ethyl 3-(2-(pyridin-4-
yDpyrazolo[1,5-a)pyrimidin-7-yl-8-azabicyclo[3.2. 1Joctane-3-carboxylate. MS: 306.3 [M+ H].

Step 3: A mixture of 7-(S-azabicycla[3.2.1]octan-3-yl)y-2-(pyridin-4-yl)pyrazolof1,5-
alpyrimidine (3.1 g, 10.2 mmol), trifluorcacetic anhydride (1.48 mb, 10.7 mmol) and
triethylamine (4.26 mL, 30.6 mmal) in dichaloromethane (100 mL) was stirred for 1 hour. The
reaction was then extracted once with saturated sadium bicarbonate (200 mL) and saturated

ammanium chioride (200 mL). The organic layer was dried over anhydrous sodium sulfate,

filtered and the filtrate was evaporated to yield a solid. The crude product was purified by

silica gel flash chromatography, eluting with 5-20% methanol in dichloromethane, to give 2.1
g (51% yield) of  2,2,2-trifluoro-1-(3-(2-(pyridin-4-yl)pyrazolo[1,5-alpyrimidin-7-yN-8-
azabicyclo[3.2.1]octan-8-yl)ethanone. MS: 402.2 [M+H].
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Step 4: To solution of 2,2,2-trifluoro-1-(3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octan-8-yl)ethanone (2.1 g, 5.2 mmol) in dichloromethane (125 mL)
was added N-iodosuccinamide (17 g, 52.3 mmol) in three portions over a 3 hour period and
the reaction was then stirred for an additional 16 hours. The reaction was extracted with
saturated sodium thiosulfate (2 x 200 mL). The organic layer was dried over anhydrous
sodium sulfate, filtered and the filtrate was evaporated to give 3.0 g of 2,2,2-trifluoro-1-(3-(3-
iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octan-8-yl)ethanone as
a yellow solid. This product was used in the next step without further purification. MS: 528.1
[M+H].

Step 5: A mixture of 2,2,2-trifluoro-1-(3-(3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]Joctan-8-yl)ethanone (3.0 g, 5.7 mmol), potassium
carbonate (3.5 g, 25 mmol), methanol (60mL) and water (10 mL) was stirred for 4 days. The
solvent was then removed and the remaining crude solid was stirred in 10% methanol in
dichloromethane. The remaining solids were removed by filtration and washed with
dichloromethane. The filtrate was concentrated in vacuo to give 7-(8-azabicyclo[3.2.1]octan-
3-yl)-3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a yellow solid that was used directly
in the next step.

Step 6: Following the procedure of Example 17, 7-(8-azabicyclo[3.2.1]octan-3-yl)-
3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine (2.9 g, 5.7 mmol) was reacted with potassium
carbonate and iodoethane in dimethylformamide to provide 2.3 g (86% yield) of 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-alpyrimidine as a yellow solid.
MS: 460.3 [M+H].

Step 7. 7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine (150 mg, 0.32 mmol) and 2-methoxypyridin-4-ylboronic acid (100
mg, 0.65 mmol) were dissolved in ethylene glycol dimethyl ether (3 mL) and to the resulting
solution was added (1,1-bis(diphenylphosphino)ferrocene)  dichloropalladium(il)
dichloromethane complex (63 mg). A solution of potassium carbonate (90 mg, 2.24 mmol) in
water (0.5 mL) was next added to the reaction mixture, and the reaction was heated to 80° C
for 3 hours. The reaction was then cooled and saturated sodium bicarbonate (20 mL) was
added. The mixture was then extracted with dichloromethane (2 x 50 mL). The organic layer
was dried over anhydrous sodium sulfate, filtered, and the filtrate was evaporated to yield a
solid. The crude solid was purified by silica gel flash chromatography, eluting with 15%
methanol in dichloromethane, to give 0.07 g (60% vyield) of 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-(2-methoxypyridin-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine. MS: 441.3 [M+H].
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Example 21: 4-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)pyridin-2-ol

(

N
7~ N’N -
N S \ //N
N Nt
7\
- H
N 0

A mixture of 7-(8-ethyl-8-azabicyclaf3.2.1]octan-3-yl)-3-(2-methoxypyridin-4-yt)-2-
(pyridin-4-yhpyrazolo[1,5-a]pyrimidine (0.68 g, 0.15mmal) and pyridine hydrochloride (0.63
g) was stirred at 180° C for 30 minutes. The reaction was then cooled and diluted with
saturated sodium bicarbonate. The solvent was removed and the remaining crude solid was
washed with 10% methanol in dichloromethane. The crganic layer was dried aver anhydrous
sadium sulfate, filtered and the filtrate was evaporated to give .049 g (75% yield) of 4-(7-(8-
ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin~3-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)pyridin-2-ol
as a yellow solid. MS: 427.3 [M+H].

Example 22: 4-(7-(2-Ethyl-8-azabicyclo[3.2.1]Joctan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)aniline

NH,

Fallowing the procedure of Example 20, Step 7, 7-(8-ethyl-3-
azabicyclo[3.2. 1]Joctan-3-yl)-3-iodo-2-(pyridin-3-yl)pyrazolo[1,5-a]pyrimidine was reacted with
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhaniline to provide 81mg (60% yield) of 4-(7-(8-
ethyl-8-azabicycla[3.2. 1]octan-3-yl)-2-(pyridin~d-yl)pyrazolof 1,5-a]pyrimidin-3-yhaniline as a
yellow solid. MS: 425.3 [M+H].
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Example 23: 1-(4-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazoio[1,5-a]pyrimidin-3-yl)phenyl)urea

C

N

NN

&
\N\ \/N

NH

O§<

NH,

A mixture of 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)aniline (23 mg, 0.05 mmol), the product of Example 22, and
triethylamine (22 uL, 0.16 mmol) in dichloromethane (1.5 mL) was added to a solution of
triphosgene (8 mg, 0.025 mmol) in dichloromethane (0.5 mL) and stirred for 10 minutes. To
this mixture was added a 2M solution of ammonia in dioxan‘e (2 mL) and the resulting mixture
was stirred for an additional 30 minutes. The reaction was diluted with dichioromethane (5
mL) and extracted with saturated sodium bicarbonate (2 x, 5 ml). The organic layer was
dried over anhydrous sodium sulfate, filtered, and the filtrate was evaporated to give a solid.
The crude solid was purified by silica gel flash chromatography, eluting with 15% methanol in
dichloromethane, to give 5.1 mg (20% yield) of 1-(4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-
yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenyl)urea as a yellow solid. MS: 468.3
[M+H].

Example 24: 3-(3-Methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-bicyclo[3.2.1]oct-3-
yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
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Step 1: Following the procedure of Example 1, Step 1, 1-(4-bromo-phenyl)-
ethanone was reacted with dimethylformamide dimethyl acetal to provide 1-(4-bromo-

phenyl)-3-dimethylamino-propenone. MS: 254.2 [M+H].

Step 2: Following the procedure of Example 7, Step 4, 1-(4-bromo-phenyl)-3-
dimethylamino-propenone was reacted with 4-(3-methoxyphenyl)-3-(pyridin-4-yl)-1H-pyrazol-
S-amine to provide 7-(3-bromo-phenyl)-3-(3-methoxy-phenyl)-2-pyridin-4-yl-pyrazolo[1,5-
alpyrimidine. MS: 457.3 [M+H].

Iy

Step 3: A sealed tube was charged with 7-(4-bromo-phenyl)-3-(3-methoxy-
phenyl)y2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine (65 mg, 0.14 mmol), 3-meihyl-3,8-diaza-
bicyclo[3.2.1]octane dihydrochloride (25 mg, 0.13 mmol), sodium tert-butoxide (37 my, 0.39
mmol), tris(dibenzylideneacetone)dipalladium(0) (25 mg, 0.027 mmol,), BINAP (66 mg, 0.1
mmol), and THF (3 mL) under nitrogen. The tube was heated to 100° C overnight. The
solution was then allowed to cool to room temperature, concentrated, dissolved in DMSO,
filtered, and purified by HPLC to give 3-(3-methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-
hicyclo[2.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-]pyrimidine TFA salt as a yellow
solid. MS: 503.5 [M+H].

Example 25: 3-{7-[4-(8-Methyl-3,8-diaza-biuyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-
4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol
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Following the procedure of Example 8, 3-(3-methoxy-phenyl)-7-[4-(8-methyl-3,8-
diaza-bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-]pyrimidine was reacted with
boron tribromide and then purified using HPLC to provide 3-{7-[4-(8-methyl-3,8-diaza-
bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol. MS: 489.5
[M+H].

Example 26: 3-(4-Chloro-3-methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-
bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine

Me

Following the procedure of Example 24, starting from 4-(4-chloro-3-methoxy-
phenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine, ~ 3-(4-chloro-3-methoxy-phenyl)-7-[4-(8-methyl-
3,8-diaza-bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine in the form of
the TFA salt was obtained as a yellow solid. MS: 537.5 [M+H].

Example 27: 2-Chloro-5-{7-[4-(8-methyl-3,8-diaza-bicyclo[3.2.1]oct-3-yI)-phenyl]-
2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol
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Following the procedure of Example 8, 3-(4-chloro-3-methoxy-phenyl)-7-[4-(8-
methyl-2,2-diaza-bicycln[3.2. 1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[ 1,5-alpyrimidine  was
reacted with boron tribromide and then purified using HPLC to provide 2-chloro-5-{7-[4-(8-
methyl-3,8-diaza-bicyclo[3.2. 1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[ 1,5-alpyrimidin-3-yl}-
phenol. MS: 5623.5 [M+H].

Example 28: 7-[4-((18,48)-2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(3-
H

methoxy-phenyl)-2-pyridin-4-yl-pyrazola[1,5-alpyrimidine

Following the procedure of Example 24, starting from 4-(3-methoxy-phenyl)-5-
pyridin-4-yl-2H-pyrazol-3-ylamine and (18,4S)-2,5-diaza-bicyclo[2.2.1]heptane
dihydrobromide, 7-[4-((18,48)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(3-methoxy-
phenyl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine trifluoroacetate salt was obtained as a yellow
solid. MS: 475.5 [M+H].

Example 29: 3-{7-[4-((18,48)-2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-2-pyridin-
4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-pheno!
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Following the procedure of Example 8, 7-[4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(3-methoxy-phenyl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
was reacted with boron tribromide and then purified using HPLC to provide 3-{7-[4-((1S,4S)-
2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl}-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol
trifluoroacetate salt. MS: 461.4 [M+H].

Example 30: 3-{7-[4-((1S,4S)-5-Methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol

Three drops of formaldehyde (37% in water) was added to a solution of 3-{7-[4-
((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-
yi}-phenol (18 mg), the product of Example 25, and excess sodium triacetoxyborohydride in 2
mL of DMF. After 3 hours, the reaction mixture was filtered and the crude product was
purified by HPLC to provide 3-{7-[4-((1S,4S)-5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yI)-
phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-y|}-phenol trifluoroacetate salt. MS: 475.5
[M+H].

Example 31: 7-(4-((1S,4S)-2,5-Diaza-bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yi)pyrazolo[1,5-a]pyrimidine
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Fallowing the procedure of Example 24, Steps  1-3,  4-(4-chloro-3-
methaxyphenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine and (18,48)-2,5-diaza-
bicyclo[2.2.1]heptane  dihydrobromide gave 7-(4-((1S,48)-2,5-diaza-bicycla[2.2.1]heptan-2-
vl)phenyl)-3-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-yhpyrazolo[1,5-a]pyrimidine as a
trifluoroacetate salt. MS: 509.3 [M+H].

Example 32: 7-(4-((1S,4S)-2,5-Diaza-bicyclo[2.2.1]heptan-2-yl)phenyl y-3-(-
fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

The compound d-(d-fluoro-3-methoxyphenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine
was prepared according to the procedurs of Example 1, Step 2, starting from 4-flucro-3-
methoxy-benzeneacetonitrile. Fallowing the procedure of Example 24, Steps 1-3, and using
(18,48)-2,5-diaza-hicyclo[2.2.1Theptane  dihydrobromide  in step 3,  4-(4-fluoro-3-
methoxyphenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine, gave 7-(4-((1S,48)-2,5-diaza-
bicyclo[2.2.1]heptan-2-yhphenyl)-3-(4-luoro-3-methoxyphenyl - 2-(pyridin-4-yl)pyrazolo[1,5-
aJpyrimidine trifluoroacetate salt. MS: 493.5 [M+H].
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Example 33: 5-(7-(4-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol

Following the procedure of Example 8, 7-(4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine was reacted with boron tribromide and the resulting product was purified by
HPLC to provide 5-(7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol trifluoroacetate salt. MS: 479.5 [M+H].

Example 34: 3-(1H-Indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1Jheptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Step 1: Following the procedure of Example 1, Step 3, 1-(6-bromo-pyridin-3-yl)-3-
dimethylamino-propenone was reacted with 3-(pyridin-4-yl)-1H-pyrazol-5-amine to give 7-(6-
bromopyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a yellow solid.
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Step 2: Followiny the procedure of Example 1, Step 4, 7-(6-bromopyridin-3-yl)-2-
(pyridin-4-yl)pyrazolof[1,5-a]pyrimidine was reacted with (18,48)-2,5-diaza-
bicyclo[2.2.1]heptane dihydrobromide and purified by silica gel chromatography to give 7-(6-
((18,48)-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine. MS: 370.4 [M+H].

Step 3: 7-(6-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl}-2-(pyridin-
4-yhpyrazolo[1,5-a]pyrimidine (100 myg, 0.27 mmol) was dissolved in 5 mL of DMF, and then
37% formaldehyde (0.10 mL, 1.35 mmol) and a drop of acetic acid were added. The solution
was stirred for 5 minutes and then sodium triacetoxyborohydride (286 mg, 1.35 mmol) was
added. The reaction was quenched with 2mL of a solution of methanclic ammonia after one
hour. Then the mixture was concentrated and purified by silica gel chromatography to give 7-
(6-((1S,48)-5-methyl-2,5-diazabicyclo[2.2.1Jheptan-2-yl)pyridin-3-yl - 2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine. MS: 384.4 [M+H].

Step 4: 7-(6-((1S,4S5-Methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine (200 mg, 0.52 mmol) was dissolved in 10 mL of
dichloromethane and 1 mL of acetic acid and then N-iodosuccinimide (175 mg, 0.78 mmol)
was added. The resulting reaction was quenched with a solution of methanalic ammonia
after one hour, concentrated and purified by silica gel chromatography to give 3-iodo-7-(6-
((18,48)-5-methyl-2,5-diazabicyclo[2.2. 11heptan-2-y)pyridin-3-yl}-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine. MS: 510.4 [M+H].

Step 5. To a suspension of  3-iodo-7-(6-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine (110 mg,
0.22 mmaol) in & mL of dimethoxyethane was added 2M sodium carbonate (0.22 mL, 0.44
mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaboralan-2-yl)-1H-indazole (100 mg [79% purity],
0.32 mmal) and catalytic amount of tetrakis(triphenylphosphine)palladium(0). The mixture
was heatad to 130° C for 50 minutes in a microwave reactor. The crude product was purified
by HPLC and then silica gel chromatography to give the desired product as a free base. The
free base was dissolved in methanol and then 1 mL of 1.25 M methanolic HCI was added.
The solution was concentrated in vacuo and dried to give 3-(1H-indazol-4-y1)-7-(6-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazalo[1,5-
alpyrimidine hydrachloride salt. MS: 500.3 [M+H].

Example a5: 3-(1H-indazol-4-yl)-7-(4-((18,4S)-5-methyl-2,5-
diazabicyclo[2.2. 1Theptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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Step 1: Following the procedure of Example 1, Step 3, (E)-1-(4-bromophenyl)-3-
(dimethylamino)prop-2-en-1-one was reacted with 3-(pyridin-4-yl)-1H-pyrazol-5-amine to give
7-(4-bromophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a yellow solid.

Step 2: Following the procedure of Example 24, Step 3, 7-(4-bromophenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was coupled with (1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptane dihydrobromide to give 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1}heptan-2-
yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine. MS: 369.4 [M+H].

Steps 3-5: Following the procedure of Example 34, Steps 3-5, 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was
converted into 3-(1H-indazol-4-yl)-7-(4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine hydrochloride salt, obtained as a deep red
solid. "H NMR (400 MHz, CDCls) § 8.73-8.70 (m, 2H), 8.57 (d, J = 4.4 Hz, 1H), 8.41-8.36 (m,
2H), 8.26-8.21 (m, 2H), 7.73-7.67 (m, 2H), 7.58 (dd, J = 7.0, 8.2 HZ, 1H), 7.38 (d, J = 4.8
Hz, 1H), 7.35-7.31 (m, 1H), 6.99-6.93 (m, 2H), 4.51-4.47 (m, 1H), 3.92-3.82 (m, 2H), 3.60
(d, J = 11.2 Hz, 1H), 3.04 (s, 3H), 2.55-2.49 (m, 1H), 2.41-2.34 (m, 1H). MS:499.5 [M+H].

Example 36: 3-(3-Methoxyphenyl)-7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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Following  the  procedure of  Example 30, 7-[4-((1S,48)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl)-phenyl]-2-(3-methoxy-phenyl)-2-pyridin-4-yl-pyrazolo[ 1,5-a]pyrimidine
was converted into 3-(3-methoxyphenyl)-7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclof2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine, obtained as
a trifluorcacetate salt. MS: 489.5 [M+H].

Example 37: 3-(4-Fluora-3-methoxyphenyl)-7-(4-((15,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 20, 7-(4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-fluoro-3-methoxyphenyl }-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine was converted into  3-(4-fluoro-3-methoxyphenyl)-7-(4-((18,45)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine, obtained as
a triflucroacetate salt. MS: 507.5 [M+H].

Example 38: 5-(7-(4-((1S,4S)-5-Ethyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-
2-(pyridin-4-y)pyrazolo[1,5-a]pyrimidin-3-yl)-2-flucrophenal
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Following the procedure of Example 30, acetaldehyde and 5-(7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-
fluorophenol provided 5-(7-(4-((1S,4S)-5-ethyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol as a trifluoroacetate salt. MS: 507.3
[M+H].

Example 39: 1-((1S,4S)-5-(4-(3-(4-Fluoro-3-hydroxyphenyl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-2,5-diazabicyclo[2.2.1]heptan-2-yl)ethanone

The compound 5-(7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol was acetylated to give 1-((15,4S)-
5-(4-(3-(4-fluoro-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)ethanone. MS: 521.5 [M+H].

Example 40: 3-(7-Methyl-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-

diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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Step 1: A mixture of nitro-m-xylene (3.02 g, 20.0 mmal), indine (2.04 g, 8.0
mmol), periodic acid (4.1 g, 15.0 mmoal), and concentrated sulfuric acid (1.2 mL) in acetic acid
(2.4 mL) was heated at 90° C for 3 days. The reaction was then cooled, poured in to water
and extracted with dichloromethane. The combined arganics were ¢ooled and washed with a
cold solution of 2N sodium hydroxide, and brine, dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. The residue was triturated with hexanes and the solid
was collected by filtration, washed with hexanes and dried to yield 2.3 g (42%) of 1-iodo-2,4-
dimethyl-3-nitrabenzene as a white solid. MS: 278.1 [M+H]'

Step 2: To a hot suspension of iron powder (2.3 g, 8.3 mmol), ammonium
chloride (2.16 g, 38.7 mmaol) and water (16 mL) in ethanol (50 mL) was added 1-iodo-2,4-
dimethyl-3-nitrabenzene in portions over a period of 10 minutes. The resulting mixture was
heated at reflux for 1 hour, and filtered hot through a pad of Celite™. The Celite was washed
with ethanol and ethyl acetate and the filtrate was concentrated in vacuo. The residue was
extracted with dichloromethane, the organics were dried over anhydrous sodium sulfate and
filtered and the filtrate was evaporated to yield 2.0g (98%) of 3-iodo-2,6-dimethyl-

phenylamine as a white solid. MS: 248.1 [M+H]"

Step 3: To a cold (0°-5°C) solution of 3-indo-2,6-dimethyl-phenylamine (2.0 g,
8.09 mmal) in chloroform (20 mbL) was dropwise added acetic anhydride (1.8 mL, 18.63
mmaol) and the resulting mixture was stirred for 5 minutes. The reaction was allowed to warm
to room temperature and stirred for 1 hour and then potassium acetate (0.24 g, 2.45 mmal)
and isoamy! nitrite (2.3 miL, 17.4 mmol) were added. The reaction was then heated at reflux
for 20 hours. After cooling to room temperature the solvent was evaporated to yield a brown
salid that was then diluted with water. After evaporating the water, the resulting brown solid
residue was treated with cancentrated hydrochloric acid and the mixture was heated at 50°C
for 2 hours and then cooled in an ice bath and basified to pH 14 with 50% potassium

hydroxide solution. The solid was collected by filtration, washed with water and dried to yield
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1.96 g of solid as 1:1 mixture of two isomers. The isomers were separated and purified by
RP-HPLC to give 0.35g (17%) of the desired isomer, 4-iodo-7-methyl-1H-indazole, as a white
solid, MS: 259.0 [M+H]"

Step 4: To a solution of 4-iodo-7-methyl-1H-indazole (0.113 mg, 0.44 mmol) in
DMSO (5 mL) was added potassium acetate (0.17 g, 1.73 mmol), 1,1-bis(diphenyl
phosphino)ferrocene palladium chloride (11 mg, 0.013 mmol) and bis(pinacolato)diboron
(0.14 g, 0.55 mmol). The mixture was degassed and heated in a microwave reactor at 120°
C for 1.5 hours. The reaction mixture was then filtered through a pad of celite, and the filtrate
was diluted with water and then extracted with ethyl acetate (3 x 50 mL). The combined
organic extracts were dried over sodium sulfate, filtered, and concentrated in-vacuo. The
residue was purified by silica gel chromatography to provide 7-methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-indazole as a white solid in 79% yield. MS: 259.2 [M+H]’

Step 5: Following the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1}heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a)pyrimidine and 7-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole
provided 3-(7-methyl-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-
2-y)pyridin-3-y!)-2-(pyridin-4-yl)pyrazolo[1,5-a}pyrimidine as a hydrochloride salt. MS: 514.7
[M+H].

Example 41: 3-(7-Chloro-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Step 1: To a solution of 2,2,6,6-tetramethylpiperidine (811 mg, 5.8 mmol) in THF

(10 mL) at -78°C was added a solution of 2.5 M butyllithium in hexanes (2.31 mL, 5.8 mmol)

and 4-bromo-1-chloro-2-fluoro-benzene (1.0 g, 4.8 mmol). The mixture was warmed to —
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20°C for 2 hours, then DMF (0.54 mL, 6.9 mmol) was added and the reaction was then
stirred for 2 hours at room temperature. The reaction was quenched with water (100 mL) and
the mixture was neutralized with 1M HCI and then extracted with ether (3 x 30 mL). The
combined organic extracts were dried over sodium sulfate, filtered, concentrated in-vacuo.
The residue was purified by silica gel chromatography to provide 6-bromo-3-chloro-2-
fluorobenzaldehyde in 85% yield. MS: 270.0 [M+H].

Step 2: To a solution of 6-bromo-3-chlora-2-fluorabenzaldehyde (1.0 g, 4.24
mmol) in DME (5 mL) was added hydrazine hydrate (5 mL). The mixture was refluxed for 3
hours and then coaled to room temperature. The solvent was evaporated, water (100 mL)
was added, and the organic product was extracted with ethyl acetate (3 x 30 mL). The
comhbined organic extracts were dried over sodium sulfate, filtered, and concentrated in-
vacuo. The resulting residue was purified by silica gel chromatography to provide 4-bromo-7-
chloro-1H-indazole in 51% yield. MS: 230.9 [M+H].

Step 3: To a solution 4-bromo-7-chloro-1H-indazole (500 mg, 2.16 mmol) in
dimethylsulfoxide, DMSO (2 mL) was added potassium acetate (697 mg, 7.12 mmal), 1,1’
bis(diphenyl phosphino)ferracene  palladium  chloride (77 mg, 0.10 mmol) and
bis(pinacolato)diboron (1.1 g, 4.32 mmal). The mixlure was degassed and heated in a
microwave reactor for 2 hours at 120° C. The solvent was then filtered through a pad of
celite, water (60 mL) was added, and the product was extracted with ethyl acetate (3 x 30
mL). The combined organic extracts were dried over sodium sulfate, concentrated in-vacuo,
and the resulting 7-chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole was

used in the next step without further purification.

Step 4: Following the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,48)-5-
methyl-2,5-diazabicyclo[2.2.1Theptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine and 7-chlara-3-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-yl)- 1H-indazcle
pravided  3-(7-chloro-1H-indazol-4-y1)-7-(6-((1S,4S)-5-methyl-2,5-diazabicyclo-[2.2.1]heptan-
2-yDpyridin-3-yh)-2-(pyridin-4-yl)pyrazola[1,5-a]pyrimidine as a hydrochloride salt. MS: §34.3
[M+H].

Example 42 3-(7-Fluoro-1H-indazol-4-yl)-7-(6-((1S,45)-5-methyl-2,5-
diazabicyclo[2.2. 1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazaolo[1,5-alpyrimidine

-67 -



10

15

20

25

WO 2009/108838 PCT/US2009/035422

Step 1: To a solution of 2,2,8,6-tetramethylpiperidine (3.12 mL, 18.4 mmol) in
THF (35 mL) at -78°C was added a solution of 1.6M butyl lithium in hexanes (11.5 mL, 18.4
mmol) and 1-bromo-3,4-difluorobenzene (3.38 g, 17.5 mmol). The mixture warmed to —20
°C for 2 hours, and then DMF (1.42 miL, 18.4 mmol) was added and the reaction was
warmed to room temperature and stirred for for 2 hours. The reaction was quenched with
water (5 mL), neutralized with 1M HCI and extracted with ether (3 x 30 mL). The combined
organic extracts were dried over sodium sulfate, filtered, and concentrated in-vacuo. The

crude material 6-bromo-2,3-difluorobenzaldehyde was used as is in the next step.

Step 2: To a solution of 6-bromo-2,3-difluorobenzaldehyde (5.0 g, 22.6 mmol) in
DME (20 mL) was added hydrazine hydrate (20 mL). The mixture was refluxed for 3 hours,
and cooled to room temperature. The solvent was evaporated, water (100 mL) was added
and the mixture was extracted with ethyl acetate (3 x 40 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was
recrystallized from hot dichloromethane to provide 4-bromo-7-fluoro-1H-indazole as a white
solid in 21% yield. MS: 215.0 [M+H].

Step 3: According to the procedure of Example 40, Step 4, 4-bromo-7-fluoro-1H-
indazole provided 7-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole as a
white solid in 74% yield. MS: 263.1 [M+H].

Step 4: Following the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine and 7-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole
provided 3-(7-fluoro-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yh)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a hydrochloride salt. 'H NMR (400
MHz, CDCl;) & 9.40 (d, J = 2Hz, 1H), 8.81-8.75 (m, 3H), 8.69 (d, J = 4 Hz, 1H), 8.30-8.25
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(m, 2H), 7.75 (d, J = 3.2 Hz, 1H), 7.57 (d, J = 4.4 Hz, 1H), 7.34-7.24 (m, 3H), 5.34 (s, 1H),
4.84 (s, 1H), 4.10-3.95 (m, 3H), 3.10 (s, 3H), 2.64 (d, J = 11.6, 1H), 2.45 (d, J = 11.6, 1H).
MS: 518.7 [M+H].

Example 43: 3-(7-(6-((13,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-
3-yh)-2-(pyridin-4-yhpyrazolo[1,5-a]pyrimidin-3-yl)benzamide

Fallowing the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,4S)-5-meathyl-
2,5-diazabicyclo[2.2.1]heptan-2-y)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a)pyrimidine  and
3-carbamoylphenylboronic acid provided 3~(7-(6-((1S,45)-5-methyl-2,5-
diazabicyclo[2.2. 1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolcf 1,5-a]pyrimidin-3-
yl)benzamide as a hydrochloride salt. MS: 503.3 [M+H].

Example 44: 7-(4-((18,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-
3-(1H-indazol-4-yl)y-2-(pyridin-4-yh)pyrazolo[1,5-a]pyrimidine

Step 1: To a solution of (18,43)-tert-butyl 2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate (200 mg, 1.3 mmol) in 2 mL of 1-methylpyrrolidin-2-one, 1-(4-fluoro-2-
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methylphenyl)ethanone (387 mg, 1.95 mmol) and N-ethyl-N-isopropylpropan-2-amine (0.45
mL, 2.6 mmol) were added. This solution was heated at 240° C for 1 hour in a microwave

reactor. The mixture was then cooled down to room temperature and then 0.54 g di-tert-butyl
dicarbonate and 0.2 mL triethylamine were added. After stirring for 30 minutes, this mixture
was diluted with 80 mL of dichloromethane and the organics were washed with water twice.
The organic layer was dried and concentrated and the residue was purified by silica gel
chromatography to give (1S,4S)-tert-butyl 5-(4-acetyl-3-methylphenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate. MS: 331.2 [M+H].

Step 2: A mixture of (1S,4S)-tert-butyl 5-(4-acetyl-3-methylphenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (95 mg, 0.29 mmol) and 2 mL of 1,1-dimethoxy-
N,N-dimethylmethanamine were heated at 190° C for 1 hour in a microwave reactor. The
reaction mixture was then diluted with 80 mL dichloromethane and the organics were
washed with water twice. The organic layer was dried and concentrated and the residue was
purified by silica gel chromatography to give (1S,4S)tert-butyl 5-(4-((E)-3-
(dimethylamino)acryloyl)-3-methylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate. MS:
386.2 [M+H].

Step 3: To a cold (0°-5° C) suspension of sodium hydride (0.6 g, 15.0 mmol) in
DMF (20 mL) was added methyl 1H-indazole-4-carboxylate (2.4 g, 13.62 mmol) [D.Batt, et al.
J. Med. Chem., 2000, 43, 41-58] in portions over a period of 5 minutes and the resulting
mixture was stirred at 5° C for 15 minutes. A solution of benzene sulfonyl chloride (1.9 mL,
15.0 mmol) was then added dropwise and the resulting mixture was stirred at 5° C for 30
minutes and then at room temperature for 3 hours. The mixture was poured on to ice and the
solid was collected by filtration, washed with water and dried to yield 3.91 g (91%) of methyl
1-(phenylsulfonyl)-1H-indazole-4-carboxylate as a beige solid. MS: 317.1 [M+H]"

Step 4: To a suspension of methyl 1-(phenylsulfonyl)-1H-indazole-4-carboxylate
(3.11g, 9.83 mmol) in mixture of THF (30 mL) and toluene (15 mL) was added lithium
borohydride as a 2.0M solution in THF(2.7 mL, 5.5 mmol) and the resulting mixture was
stirred and heated at 70°C for 30 minutes. Additional 2.0 M lithium borohydride solution (2.0
mL. 4.0 mmol) was added in portions over a period of 2.5 hours until all of the starting ester
was consumed. The mixture was then cooled and poured on to ice water and the resulting
two layers were separated. The aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The crude oil was purified by silica gel chromatography to yield 2.0 g
(71%) of [1-(phenylsulfonyl)-1H-indazol-4-ylmethanol as a white solid. MS: 289.1 [M+H].
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Step 5: A mixture of [1-(phenylsulfonyl)-1H-indazol-4-ylimethanol (13.0 g, 45.08
mmaol) and Dess-Martin periodinane (22.9 g, 54.0 mmal) in dichloromethane (420 mL) was
stirred at room temperature for 1 hour. The reaction was quenched by stirring for 20 minutes
with a saturated sodium thiosulfate solution (100 mL) and a saturated solution of sodium
bhicarbonate (78 mL). The twao layers were separated and the aqueous layer was extracted
with methylene chioride. The combined organic layers were dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo. The resulting crude solid was purified by silica gel
chromatography to vield 12.65 g (98%) of 1-(phenylsulfonyl)-1H-indazole-4-carbaldehyde as
a white solid. MS: 267.1 [M+H].

Step 6: A mixture of 1-(phenylsulfonyl)-1H-indazole-4-carbaldehyde (6.4 g, 22.4
mmal) and 8.5 g (20.3 mmol) of diphenyl(phenylamino)(pyridin-4-yl)methylphosphonate
(prepared according to the procedure of Tet. Lett., 1988, 39, 1717-1720) in THF (80 mL) and
isoprapyl aloohol (10 mL) was stirred at room temperature and cesium carbonate (8.6 g, 26.4
mmol) was added in portions.  After the reaction was stirred for 15 hours, 3N HCI (20 mL)
was added and the mixture was stirred for an additional 4 hours. The reaction was then
diluted with ether (150 mL) and extracted with 10% HCI (3 x, 150 mL). The aquecus layer
was neutralized to pH 7-8 using NaOH. The aqueous layer was next extrasted with ethyl
acetate (3X, 180 mL) and the combined organic layers were dried over anhydrous sodium
sulfate, filtered, and concentrated in-vacuo to give 4.6 g (65% yield) of 2-(1-(phenylsulfonyl)-
1H-indazol-4-yl)-1-(pyridin-4-yl)ethanone as a white solid. MS: 378.1 [M+ H].

Step 7: Phosphatus oxychloride (1.4 mL, 14.9 mmol) was added to DMF (1.84
mL) at 0°C and the mixture was stirred for 18 minutes. To this solution was added 2-(1-
(phenylsulfonyl)-1H-indazol-4-yl)-1-(pyridin-4-y)ethanone  (1.13 g, 3.0  mmol) in
dichloromethane (10 mL), and the reaction was then heated to 80° C for 158 hours. The
reaction was then cooled to room temperature, quenched with saturated sodium bicarbonate
(200 mL), and extracted with 2% methanol in dichloromethane (4x250 mL). The organic
layer was dried over anhydrous sodium sulfate, filtered, and then concentrated in-vacuo.
The resulting residue was dissolved in dimethyl formamide, DMF (3 mL), hydroxylamine
hydrochloride (0.15 mL, 3.6 mmaol) was added and the reaction was stirred for 12 hours. The
reaction was then cooled to 0° C, phosphorus oxychloride (0.64 mL, 6.0 mmol) was added
and the mixture was stirred overnight at room temperature. The reaction was quenched with
saturated sodium bicarbonate and extracted with 2% methanol in dichloromethane (4 x 200
mL). The combined organic layers were dried over anhydrous sodium sulfate, filtered, and
then concentrated in-vacuo to give crude (E)3-chloro-2-(1H-indazol-4-yl)-3-(pyridin-4-
yDacrylonitrile. The crude (E)-3-chlore-2-(1H-indazal-4-yl)-3-(pyridin-4-yl)acrylonitrile  was
dissclved in ethanol (16 mL) and hydrazine monohydrate (0.44 mL, 9.0 mmol) was added
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and the resulting reaction was stirred at 80° C for 6 hours. The reaction was cooled to room
temperature and the solvent was removed by evaporation. The crude product was purified
by silica gel flash chromatography, eluting with 2-12% methanol in dichloromethane, to give
0.58 g (71% yield) of 4-(1H-indazol-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine. MS: 277.2
[M+H].

Step 8: Following the procedure of Example 7, Step 4, (1S,4S)-tert-butyl 5-(4-
((E)-3-(dimethylamino)acryloyl)-3-methylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate (41 mg, 0.11 mmol) and 4-(1H-indazol-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine
(34mg, 0.12 mmol) provided (1S,4S)-tert-butyl 5-(4-(3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-7-yl)-3-methylphenyl)-2,5-diazabicyclo-[2.2.1]heptane-2-
carboxylate, which was used as a crude product for the next step. MS: 599.8 [M+H].

Step 9: Crude 5-(4-(3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-
yl)-3-methylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate was dissolved in 3 mL of 4
N HCI (diluted from concentrated HCI with methanol) and stirred for 1 hour at room
temperature. The mixture was then concentrated, basified with methanolic ammonia solution,
and purified by HPLC. The free base was dissolved in methanol and then 1 mL of 1.25 M
methanolic HCI| was added. The solution was concentrated in-vacuo and then dried to give 7-
(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-3-(1H-indazol-4-yl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine-hydrochloride sait. MS: 499.4 [M+H].

Example 45: 3-(1H-Indazol-4-yl)-7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 30, 7-(4-((1S5,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
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yhpyrazolo[1,5-alpyrimidine  pravided  3-(1H-indazol-4-yl)-7-(2-methyl-4-((1S,4S)-5-mathyl-
2,8-diazabicyclo[2.2.1]-heptan-2-yhphenyl)-2-(pyridin-4-yl)pyrazolof1,5-a]pyrimidine as  a
hydrochloride salt. MS: §13.4 [M+H].

Example 46: 7-(2-((18,4S8)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-4-fluorophenyt)-3-
(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 44, 1-(2,4-difluorophenyl)ethanone provide
7-(2-((18,48)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-4-fluorophenyl)-3-(1H-indazol-4-yl)-2-
(pyridin-4-yl)pyrazalo[1,5-a]pyrimidine as a hydrochloride salt. 'H NMR (400 MHz, CD;OD) 3
6.73-8.88 (m, 3H), 3.19-8.14 (m, 2H), 7.75-7.66 (m, 3H), 7.8 (dd, J = 7.4, .2 Hz, 1H),
7.35-7.23 (m, 2H), 7.00 (dd, J = 2.2, 11.2 Hz, 1H), 6.85 (dt, J = 2.0, 8.0 Hz, 1H), 4.65 (s,
1H), 4.22 (s, 1H), 3.57-3.5 (m, 1H), 2.20-2.08 (m, 1H), 2.02-1.94 (m, 1H). MS: 503.7
[M+H].

Example 47: 7-(4-Fluoro-2-((18,48)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazclo[1,5-alpyrimidine

Following the procedure of Example 30, 7-(2-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-d-fluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine provided 7-(3-fluoro-2-((1S,4S)-5-methyl-2,5-
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diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine as a hydrochloride salt. MS: 517.7 [M+H].

Example 48: (1S,4S)-tert-Butyl 5-(2-(3-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-7-yl)-5-fluorophenyl)-2,5-diazabicyclo[2.2.1}-heptane-2-
carboxylate

Following the procedure of Example 44, Steps 1-2, starting from 1-(2,4-
difluorophenyl)ethanone, followed by the procedure of Example 7, Step 4, using 4-(4-chloro-
3-methoxyphenyl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine provided (1S,4S)-tert-butyl 5-(2-(3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-5-fluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate as a trifluoroacetate salt. MS: 627.3 [M+H].

Example 49: 7-(2-((18,4S)-2,5-Diazabicyclof2.2.1]heptan-2-yl)-4-fluorophenyl)-3-
(4-chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 44, Step 9, (1S,4S)-tert-butyl 5-(2-(3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-5-fluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate gave 7-(2-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-
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2-yl)-4-flucrophenyl)-3-(4-chlora-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
as a triflucroacetate salt. MS: §27.1 [M+H].

Example 50: 3-(4-Chlora-3-methoxyphenyl)-7-(4-fluoro-2-((1S,48)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yhpyrazolof1,5-a]pyrimidine

Following the procadure of Example 30, reductive alkylation of 7-(2-((15,4S)-2,5-
diazabicyclo[2.2.1Jheptan-2-yl)-4-fluorophenyl)-2-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-
yl)pyrazolo[1,5-alpyrimidine provided 3-(4-chloro-3-methoxyphenyl)-7-(4-fluoro-2-((18,45)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yhphenyl - 2-(pyridin-4-yhpyrazolo[1,5-a)pyrimidine as

10  a trifluoroacetate salt. MS: 541.1 [M+H].

Example 51: 7-(4-((18,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-
indazol-4-yl)-2-(pyridin-4-yl)pyrazaolo[ 1,5-alpyrimidine

Following the procedure of Example 44,  starting  from  1-(4-
15  fluarophenyl)sthanone, 7-(4-((1S,48)-2,5-diazabicycla[2.2.1]heptan-2-yl)phenyl)-3-(1H-
indazol-4-y1)-2-(pyridin-4-yl)pyrazola[1,5-a]pyrimidine was obtained as a hydrochloride salt.
MS: 485.7 [M+H].
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Example 52: 7-(4-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-2-fluorophenyl)-3-
(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 44, starting from 1-(2,4-
difluorophenyl)ethanone, 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-flucrophenyl)-3-
(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was obtained as a hydrochloride
salt. MS: 503.1 [M+H].

Example 53: 7-(2-Fluoro-4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Me

Following the procedure of Example 30, reductive alkylation of 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-fluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine provided 7-(2-fluoro-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine, isolated as a hydrochloride salt. 'H NMR (400 MHz, CD;0OD) & 8.72-8.68 (m,
2H), 8.62 (d, J = 4.4 Hz, 1H), 8.2-8.16 (m, 2H), 8.05-7.96 (m, 1H), 7.79 (d, J = 0.8 Hz, 1H),
7.75-7.70 (m, 1H), 7.61 (dd, J = 6.8, 8.4 Hz, 1H), 7.35 (dd, J = 0.8, 7.2 Hz, 1H), 7.30 (dd, J =
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1.2, 4.0 Hz, 1H), 8.82-6.70 (m, 2H), 4.50 (s, 1H), 2.92-3.20 (m, 2H), 3.63 (d, J = 11.2Hz,
1H), 2.04 (3, 3H), 2.55-2.48 (m, 1H), 2.90-2.33 (m, 1H). MS: 517.1 [M+H].

Example  54:  5-(7-(4-((18,48)-2,5-Diazabhicyclo[2.2.1]heptan-2-yl)phenyl)-2-
(pyridin-d-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol

Following the procedure of Example &, 3-(4-fluoro-3-methoxyphenyl)-7-(4-
((18,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-ylphenyl)-2-(pyridin-4-yl)pyrazolo[ 1,5-
alpyrimidine  and  boron  tribromide  afforded  2-fluoro-5-(7-(4-((15,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-d-yl)pyrazolof1,5-a)pyrimidin-3-yl)phenal,
isolated as a hydrochloride salt. '"H NMR (400 MHz, CD;0D) 3 8.84~8.79 (m, 2H), 3.58 (d, J
= 4.8 Hz, 1H), 8.38-8.32 (m, 4H), 7.35 (d, J = 4.3 Hz, 1H), 7.20 (dd, J = 8.0, 10.8 Hz, 1H),
7.13 (dd, J = 2, 8.4 Hz, 1H), 8.98-6.90 (m, 3H), 4.49 (s, 1H), 3.91-3.78 (m, 3H), 3.63 (d, J =
11.2 Hz, 1H), 3.03 (s, 3H), 2.84-2.44 (m, 1H), 2.39-2.28 (m, 1H). MS: 403.2 [M+H].

Example 55: 3-(4-Fluoro-3-methoxyphenyl)-7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-y)phenyl)-2-(pyridin-4-y)pyrazolo[1,5-a)pyrimidine
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Step 1: Following the procedure of Example 7, Step 4, (1S,4S)-tert-butyl 5-(4-
((E)-3-(dimethylamino)acryloyl)-3-methylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate (41 mg, 0.11 mmol) and 4-(4-fluoro-3-methoxyphenyl)-3-(pyridin-4-yl)-1H-
5 pyrazol-5-amine, afforded 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)- .
3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine. MS: 507.2 [M+H].

Step 5: Following the procedure of Example 30, reductive alkylation of 7-(4-
((18,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-3-(4-fluoro-3-methoxyphenyl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine  gave  3-(4-fluoro-3-methoxyphenyl)-7-(2-methyl-4-

10  ((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine, isolated as a trifluoroacetate salt. MS: 521.3 [M+H].

Example 56: 2-Fluoro-5-(7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

15 Following the procedure of Example 8, 3-(4-fluoro-3-methoxyphenyl)-7-(2-methyl-
4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
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alpyrimidine and boron tribromide gave 2-fluoro-5-(7-(2-methyl-4-((18,48)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yDpyrazolo{1,5-a]pyrimidin-3-yl)phenal,
isolated as a trifluoroacetate salt. MS: 507.3 [M+H].

Example 57: 3-(7-(4-((18,45)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-2-
methylphenyl)-2-(pyridin-4-yl)pyrazolof1,5-a)pyrimidin-3-yl)phenol

Following the procedure of Example 7, Step 4, 3-(3-amino-5-pyridin-4-yl-1H-
pyrazol-4-ylphenol and (1S,43)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3-
methylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate  afforded  3-(7-(4-((1S,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-
yhphenal, isolated as a trifluaroacetate salt. MS: 475.3 [M+H].

Example 58:; 3-(7-(2-Methyl-1-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

A=

Following the procedure of Example 30, reductive alkylation of 3-(7-(4-((1S,4S)-
2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl - 2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
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3-yl)phenol afforded 3-(7-(2-methyl-4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol, isolated as a trifluoroacetate
salt. MS: 489.3 [M+H].

Example 59: 3-(7-(4-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-2-
5  chlorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

Step 1: Following the procedure of Example 44, Steps 1-2, (1S,4S)-tert-butyl 5-
(3-chloro-4-((E)-3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2.1]heptane-2-

carboxylate was prepared starting from 1-(2-chloro-4-fluorophenyl)ethanone.

10 Step 2: Following the procedure of Example 7, Step 4, (1S,4S)-tert-butyl 5-(3-
chloro-4-((E)-3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
and  3-(3-amino-5-pyridin-4-yl-1H-pyrazol-4-yl)phenol  afforded  3-(7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)phenol as a trifluoroacetate salt. MS: 495.3 [M+H].

15 Example 60: 3-(7-(2-Chloro-4-((1S,4S)-5-methyl-2,5-diazabicyclof2.2.1]heptan-2-
yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol
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Following the procedure of Example 30, reductive alkylation of 3-(7-(4-((15,45)-
2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl)-2-(pyridin-4-y)pyrazolo[1,5-a]pyrimidin-3-
yhphenol  afforded 3-(7-(2-chloro-4-((18,48)-5-methyl-2,5-diazabicyclo[2.2. 1heptan-2-
yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol, isolated as a trifluoroacetate
salt. MS: 509.3 [M+H].

Example 61: 7-(4-((1S8,48)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl )-3-
(1H-indazol-1-y1)-2-(pyridin-4-yl)pyrazolo[ 1,5-a)pyrimidine

Following the procedure of Example 44, Step 8, (18,4S)-tert-butyl §~(3-chloro-4-
((Ey3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2. 1]heptane-2-carboxylate  and  <-
(1H-indazol-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine  (34mg, 0.12 mmol) provided 7-(d4-
((18,48)-2,5-diazabicy:lo[2.2.1]heptan-2-yl)-2-chlorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a)pyrimidine as a triflucroacetate salt after deprotection with trifluorcacetic
acid. MS: 519.2 [M+H].

Example 62: 7-(2-Chloro-4-((1S,48)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yhpyrazolo[ 1,5-a]pyrimidine
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Following the procedure of Example 30, reductive alkylation of 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine - gave 7-(2-chloro-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1 Jheptan-2-yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl )pyrazolo[1,5-

aJpyrimidine, isolated as a trifluoroacetate salt. MS: 533.3 [M+H].

Example 63: Ethyl 3-[3-(3-hydroxy-4-methylphenyl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate trifluoroacetate salt

OH

[0002] Step 1: According to the procedure of Example 7, Step 4, (E)-ethyl 3-(3-
(dimethylamino)acryloyl)-8-azabicyclo[3.2.1]octane-8-carboxylate (0.37 g, 1.3 mmol) and 3-
(pyridin-4-yl)-1H-pyrazol-5-amine provided ethyl 3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-
yl)-8-azabicyclo[3.2.1]octane-8-carboxylate.

Step 2: To a solution of ethyl 3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]Joctane-8-carboxylate (0.8 g, 2.1 mmol) in dichloromethane (75 mL) was
added N-iodosuccinimide (5.7 g, 25 mmol) in four portions over a 3 hour period and the
reaction was then stirred for an additional 16 hours. The reaction mixture was washed with

saturated sodium thiosulfate (2 x 200 mL) and the organic layer was dried over anhydrous
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sodium sulfate, filtered and then concentrated in-vacuo to give 0.8 g of ethyl 3-(3-iodo-2-
(pyridin-4-yDpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]Joctane-8-carboxylate as  a
yellow solid. This product was used in the next step without further purification. MS: 504.3
[M+H].

Step 2: To a suspension of ethyl 3-(3-iodo-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octane-8-zarboxylate (100 mg, 0.20 mmal) in 1.5 mL of

. dimethoxyathane was added 2M sodium carbonate (0.5 mL), 3-methoxy-4-methylboronic

acid (40 mg, 0.24 mmol)  and a catalytic  amount  of  (1,1-
bis(diphenylphosphino)ferrocene)dichloropalladium(ll) dichloromethane complex (16 mg,
0.02 mmal). The mixture was heated to 100° C for 60 minutes in a microwave reactor.
Additional portions of 3-methoxy-4-methylboronic acid (20 mg, 0.12 mmol) and (1,1-
his(diphenylphosphino)ferrocene) dichloropalladium(ll) dichloromethane complex (10 myg,
0.012 mmal) were added, and the mixture was reacted at 100° C for an additional 40 minutes
in the microwave reactor. The crude product was purified by silica gel chromatography
eluting with a gradient of 99:1 to 97:3 dichloromethane/methanal to provide 67 mg (68%
yield) of 3-[3-(3-methoxy-4-methyl-phenyl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl}-8-aza-
bicyclo[3.2.1]octane-3-cartoxylic acid ethyl ester as an orange oil. MS: 498.4 [M+H].

Step 4: Fallowing the procedure of Example 8, 2-[3-(3-methoxy-4-methyl-phienyl)-
2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl}-8-aza-bicyclo[3.2.1]octane-S-carboxylic acid ethyl
ester was reacted with boron tribromide in dichloromethane to provide ethyl 3-[3-(3-hydroxy-
4-methylphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azahicyclo[3.2.1]octane-3-
carboxylate trifluoroacetate salt, as a white solid (15° yield) after purification by preparative
HPLC (H.O/acetonitrile/trifluoroacetic acid). MS: 484.0 [M+H].

Example 64: 5-(7-(3-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol
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Step 1: Following the procedure of Example 20, Step 7, 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine (150 mg, 0.326
mmol) reacted with 4-fluoro-3-methoxyphenylboronic acid (167 mg, 0.983 mmol) to yield 7-
(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine as a yellow solid. MS 458.1 [M+H].

Step 2: Following the procedure of Example 8, 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine was reacted with boron tribromide and then purified using preparative TLC using
a 5-10% methanol/dichloromethane gradient to provide 4.8 mg (3.3% yield) 5-(7-(8-ethyi-8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol as a
yellow solid. MS 444.3 [M+H].

Example 65: Ethyl  3-(3-(2,3-difluorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate

Oﬁ/O\/
N
Z NN —
\N?\\ \ /N
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F

Following the procedure of Example 20, Step 7, ethyl 3-(3-iodo-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate (100 mg, 0.199
mmol) was reacted with 2,3-difluorophenylboronic acid (141 mg, 0.89 mmol) to yield 47.1
mg (48.5%) of ethyl 3-(3-(2,3-difluorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
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azabicyclo[3.2.1]octane-8-carboxylate as a yellow solid after preparative TLC eluting with 4%
methanol in dichloromethane. MS 490.3 [M+H].

xample 66: Ethyl 3-(3-(3-(methylsulfonamido)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
ajpyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate

OY-O-V/

N
—~N ==
Z N \>_<_\N
\N " \‘_:/’

, NH/O
5 045
Following the procedure of Example 20, Step 7, ethyl 3-(3-iodo-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-3-carboxylate (100 mg, 0.199
mmol) was reacted with 3-(methylsulfonamido)phenylboronic acid (192 myg, 0.89 mmol) to
yield 76.3 mg (70.3%) of ethyl 3-(3-(3-(methylsulfonamida)phenyl)-2-(pyridin-4-
10 yhpyrazolo[1,5-a]pyrimidin-7-yl)-&-azabicyclo[3.2.1]octane-3-carboxylate as a yellow sclid
after preparative TLC eluting with 4% methanaol in dichloromethane. MS §47.3 [M+H].

Example 67: Methyl 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)phenylcarbamate

AN

-85 -



10

15

20

25

WO 2009/108838 PCT/US2009/035422

A mixture of 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)aniline (65 mg, 0.15 mmol) and triethylamine (62 OL, 0.45
mmol) in dichloromethane (3 mL) was added to a solution of triphosgene (23 mg, 0.075
mmol) in dichloromethane (0.5 mL) and the resulting mixture was stirred for 10 minutes.
Methanol (2 mL) was then added to the reaction and the resulting mixture was stirred for an
additional 30 minutes. The reaction was diluted with dichloromethane (5 mL) and washed
with saturated sodium bicarbonate (2 x 5 mL). The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated in-vacuo to give a solid. The crude solid was
purified by silica gel flash chromatography, eluting with 15% methanol in dichloromethane, to
give 48 mg (66% yield) of methyl 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenylcarbamate as a yellow solid. MS 483.3 [M+H].

Example 68: 4-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-y!)-2-hydroxybenzonitrile

Step 1: To a solution of 4-bromo-2-fluorobenzonitrile (5 g, 26 mmol) in
tetrahydrofuran was added sodium methoxide (125 mmol) in methanol (20 mL) and the
reaction was stirred at 40° C for 3 hours. The reaction was then cooled to room temperature
and Amberlyst™ 15 was added and the mixture was stirred for 2 hours. The reaction was
filtered and the organics were concentrated in-vacuo to give 4-bromo-2-methoxybenzonitrile
as a white solid that was used directly in the next reaction. MS 212.1 [M+H].

Step 2: According to the procedure of Example 40, Step 4, 4-bromo-2-
methoxybenzonitrle ~ was  converted into  2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzonitrile which was used directly in the next reaction.

Step 3: The reaction of 7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-

4-yl)pyrazolo[1,5-alpyrimidine with 2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
-86 -
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ylbenzonitrile, according to the procedure of Example 20, Step 7, provided 4-(7-(8-ethyl-8-
azahicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-

methoxybenzonitrile as a brown solid that was used directly in the next reaction.

Step 4 Following the procedure  of  Example 8, 4-(7-(8-ethyl-A-
azabicyclof3.2.1]octan-3-yI)-2-(pyridin-4-y)pyrazolof1,5-a]pyrimidin-3-yl)-2-
methoxybenzonitrile (0.066 ¢, 0.14 mmol) was reacted with a 1 M solution of boron
tribromide in dichloromethane (4.6 mL) to provide 0.019 g (30% yield) of 4-(7-(&-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo{1,5-a]pyrimidin-3-y)-2-
hydroxybenzonitrile as a yellow solid. MS 451.3 [M+H].

Example 69: terl-Butyl 3-(7-(8-ethyl-S-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyphenylcarbamate

-

N

S50
N
\§~N/ L\ \\\ .,//N

Q<O\gNH

According to the procedure of Example 20, Step 7, the reaction of 7-(§-ethyl-8-
azabicyclo[3.2.1octan-3-yl)-2-indo-2-(pyridin-4-yl)pyrazolo[1,5-a)pyrimidine with tert-butyl 2-
methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylcarbamate, provided 0.28 g
(39%  vyieldy of tert-butyl  d-(7-(8-ethyl-8-azabicyclo[2.2.1]octan-3-yl2-(pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl)}-2-methoxyphenylcarbamate as a yellow solid. MS §85.5
[M+ H].

Example 70: 4-(7-(8-Ethyl-3-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline
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To a solution of tert-butyl 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyphenylcarbamate (281 mg, 0.51 mmol) in
dichloromethane (5 mL) was added trifluoroacetic acid (0.5 mL). The reaction was stirred for
5 hours and then concentrated in-vacuo. The crude solid was suspended in saturated
sodium bicarbonate (100 mL) and extracted with 5% methanol in dichloromethane. The
combined organic layers were dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give 0.22 g (94% vyield) of 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-
yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline as a yellow solid. MS 455.4
[M+ H].

Example 71: 2-Amino-5-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

N\

—~N =
Z N \ \ \
\N = /
OH
NH,

According to the procedure of Example 8, 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-
3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline (0.21 g, 0.46 mmol) was
reacted with a 1 M solution of boron tribromide in dichloromethane (4.6 mL) to provide 0.068
g (34% yield) of 2-amino-5-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow solid. MS 441.3 [M+H].
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Examples 72a & 72b: N-(4-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-y1)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)}-2-hydroxyphenyl)formamide  (WYE-126925),  N-(4-(7-(8-
ethyl-8-azabicyclo[3.2.1]octan-3-yl)}-2-(pyridin-4-yhpyrazolo[1,5-a]pyrimidin-3-yi)-2-

methoxyphenyl)formamide

A mixture of formic acid (19 mg, 0.42 mmal) and acetic anhydride (34.5 mg, 0.34
mmol) was stirred at 60° C for 2 hours and then conled to room temperature and added to a
solution of a mixture of 2-amino-5-(7-(8-ethyl-8-azabicyclo[3.2.1]ootan-3-yl)-2-(pyridin-4-
yh)pyrazolo[1,5-a]pyrimidin-3-yl)phenol — and  4-(7-(8-ethyl-$-azabicyclo[3.2.1]octan-2-yl)-2-
(pyridin-d-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline (1:1, 58 mg, 0.13 mmaol) in 1 mL
of THF at 0° C. The reaction was stirred for 2 hours and then quenched with saturated
potassium carbonate. The mixture was extracted with 5% methanol in dichloromethane and
the combined organic layers were dried over anhydrous sodium sulfate, filtered, and then
concentrated in-vacuo. The crude product was purified by preparatory TLC eluting with 10%
methanol in  dichloromethane to give 4.1 mg of Example 72a N-(4-(7-(S-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yh)pyrazalo[1,5-a]pyrimidin-3-yl)-2-
hydroxyphenylformamide as an orange solid (MS 469.4 [M+H]) and 6.4 mg of Example 72b
N-(4-(7-(8-ethyl-8-azabicyslo[2.2. 1Joctan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-
methoxyphenyl)formamide as a orange solid (MS 453.3 [M+H]).

Example 73: Ethyl 3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-
yl]-8-azabicyclo[3.2.1]actane-8-carboxylate
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According to the procedure of Example 63, Step 3, 6-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-and 3-(3-iodo-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester provided ethyl 3-[3-(1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo{1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate in  40%
yield after purification by RP-HPLC. MS 494.3 [M+H].

Example 74:  7-(8-Azabicyclo[3.2.1]oct-3-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5- a]pyrimidine

H
N

Following the procedure of Example 9, ethyl 3-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate was reacted with
iodotrimethyisilane in refluxing chloroform to provide 7-(8-azabicyclo[3.2.1]Joct-3-yl)-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine as a yellow solid in 90% yield after silica
gel chromatography, eluting with a gradient of 95:5 to 4:1 dichloromethane/methanol
followed by 80:20:1 dichloromethane/methanol/aqueous ammonium hydroxide. MS: 422.2
[M+H].

‘ Example 75: Ethyl 3-[3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate
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According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-yl-
pyrazolo[1,5-alpyrimidin-7-yl)-8-aza-bicycla[3.2.1]octane-8-carboxylic acid othyl ester and 7-
chloro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-indazole gave ethyl 3-[3-(7-chlora-
1H-indazcl-4-yl)-2-pyridin-4-ylpyrazolof 1,5-a]pyrimidin-7-yl}-S-azabicyclo[3.2.1]Joctane-8-
carboxylate in 42% yield following purification by RP-HPLC. MS §28.0 [M+H].

Example 76: Ethyl 3-{2-pyridin-4-yl-3-[7-(triflucromethyl)-1H-indazol-4-
yllpyrazola[1,5- alpyrimidin-7-yl}-8-azabicyclo[3.2.1]octane-8-carboxylate

OYO\/

Step 1: To a solution of 2,2,6,6-letramethylpiperidine (725 myg, 5.18 mmol) in
THF (10 mL) at -78°C was added a solution of 2.5M butyllithium in hexanes (2.07 mL, 5.18
mmol) and 4-bromo-2-fluoro-1-trifluoromethyl-benzene (1.2 g, 4.9 mmol). The mixture
warmed to -20* C for 2 hours, and then the reaction was quenched with water (100 mL),
neutralized with 1M HCI and extracted with ether (3 x 30 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was purified
by silica gel chromatography to provide 6-bromo-2-fluoro-3-trifluoromethyl-benzaldehyde in
82% yield. MS: 270.0 [M+H].
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Step 2: To a solution of 6-bromo-2-fluoro-3-trifluoromethyl-benzaldehyde (1.0 g,
3.7 mmol) in dmethoxyethane, DME (5 mL) was added hydrazine hydrate (5 mL). The
mixture was refluxed for 3 hours, and then cooled to room temperature. The solvent was
evaporated, water (100 mL) was added and the reaction mixture was extracted with ethyl
acetate (3 x 30 mL). The combined organic layers were dried over sodium sulfate, filtered,
and then concentrated in-vacuo. The residue was purified by silica gel chromatography to
afford 4-bromo-7-(trifluoromethyl)-1H-indazole in 42% yield. MS 264.9 [M+H].

Step 3: To a solution of 4-bromo-7-(trifluoromethyl)-1H-indazole (500 mg, 1.89
mmol) in DMSO (5 mL) was added potassium acetate (610 g, 6.23 mmol), 1,1-bis(diphenyl
phosphino)ferrocene palladium chloride (77 mg, 0.09 mmol) and bis(pinacolato)diboron (576
g, 2.27 mmol). The mixture was degassed and heated in oil bath overnight at 100°C. The
reaction was filtered through a pad of Celite™, water (60 mL) was added to the filtrate, and
the mixture was extracted with ethyl acetate (3 x 30 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and then concentrated in-vacuo to provide 4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-7-trifluoromethyl-1H-indazole which was used
in the next step without further purification.

Step 4: According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-
yl-pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester and
4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-7-trifluoromethyl-1H-indazole gave ethyl 3-{2-
pyridin-4-yl-3-[7-(trifluoromethyl)-1H-indazol-4-yl]pyrazolo[1,5-a]pyrimidin-7-yl}-8-
azabicyclo[3.2.1]octane-8-carboxylate (32 mg, 37% yield) after purification by RP-HPLC. MS:
562.3 [M+H].

Example 77: 7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(7-methyl-1H-indazol-4-yl)-
2-pyridin- 4-ylpyrazolo[1,5-a]pyrimidine, trifluoroacetate salt

K

N

/N/\ —
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According to the procedure for Example 63, Step 3, 7-methyl-4-(4,4,5,5-
tetramethyl-[1,3,2]diocxaborolan-2-yl)-1H-indazole and 7-(8-ethyl-8-azabicyclo[3.2.1]0ct-3-yl)-
3-iodo-2-pyridin-4-ylpyrazolo[1,5- a]pyrimidine provided 7-(8-ethyl-$-azabicyclo[3.2.1]oct-3-
y)-3-(7-methyl-1H-indazol-4-yl)-2-pyridin- 4-ylpyrazolo[1,5-a]pyrimidine, trifluoro acetate salt,
as a yellow solid in 189 yield following purification by RP-HPLC. MS: 464.3 [M+H].

Example 78: Ethyl 3-[3-(7-Melhyl-1H-indazol-4-yl)-2-pyridin-4-yipyrazolo[1,5-

alpyrimidin-7- yl]-8-azabicy:lo[3.2. 1]octane-8-carboxylate, trifucroacetate salt

According to the procedure of Example 63, Step 3, 7-methyl-4-(4,4,5,5-
tetramethyl-[1,3,2]dicxaboralan-2-yl)-1H-indazole  and  3-(3-iodo-2-pyridin-4-yi-pyrazoloft1,5-
alpyrimidin-7-yl)}-2-aza-bicyclo[3.2.1]nctane-8-carboxylic acid ethyl ester provided ethyl 3-[3-
(7-methyl-1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyclof3.2. 1]Joctane-8-carboxylate, trifluoro acetate salt, as a yellow solid in 3% yield
following purification by RP-HPLC. MS: 508.3 [M+H].

Example 79: 3-(7-Chloro-1H-indazal-4-y1)-7-(3-ethyl-3-azabicyclo[3.2.1]oct-G-yl)-

2-pyridin- 4-ylpyrazolo[1,5-a]pyrimidin, triflucroacetate salt

(
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According to the procedure of Example 63, Step 3, 7-chloro-4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-indazole and 7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-
3-iodo-2-pyridin-4-ylpyrazolo[1,5- a]pyrimidine provided 3-(7-chloro-1H-indazol-4-yl)-7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-y!)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin, trifluoro acetate salt,
as a yellow solid in 35% yield following purification by RP-HPLC. MS: 484.1 [M+H].

Example 80: 7-(8-Ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-yl-3-[7-
(trifluoromethyl)- 1H-indazol-4-yl]pyrazolo[1,5-a]pyrimidine, trifluoroacetate salt

C

According to the procedure of Example 63, Step 3, 4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-7-trifluoromethyl-1H-indazole and 7-(8-ethyl-8-azabicyclo[3.2.1]oct-
3-yl)-3-iodo-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine provided 7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-yl-3-[7-(trifluoromethyl)- 1H-indazol-4-yl]pyrazolo[1,5-
aJpyrimidine, trifluoro acetate salt, as a yellow solid in 8% yield following purification by RP-
HPLC. MS: 518.3 [M+H].

Example 81: Ethyl 3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, trifluoroacetate salt

N
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S \_7
N
NH
F

'




10

15

20

WO 2009/10883S PCT/US2009/035422
[0003] According to the procedure of Example 83, Step 3, 7-fluoro-4-(4,4,5,5-
tetramethyl-1,2,2-dioxaborolan-2-yl)-1H-indazole  and  3-(3-iodo-2-pyridin-4-yl-pyrazolo[1,5-
alpyrimidin-7-yl)}-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester gave ethyl 3-[3-(7-
fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,8-a]pyrimidin-7 -yl]-8-azabicyclo[3.2.1]octane-
8-carboxylat, tfrifluoroacetate salt, as a yellow solid in 19% vyield following purification by RP-
HPLC. MS: 512.3 [M+H].

Example 82: 3-(7-Chlora-6-fluoro-1H-indazol-4-yl)-7-(8-sthyl-3-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, triflucro acetate salt

C

N

Step 1: According to the procedure of Example 41, Steps 1-3, 5-bromo-2-chloro-
1,3-difluorobenzne afforded 7-chlora-6-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole as a white solid. MS: 297.1 [M+H].

Step 2: According to the procedure of Example 63, Step 3, 7-chloro-6-fluora-4-
(4.4,5,5-tetramethyl-1,3,2-dioxaborclan-2-yl)y-1H-indazole and 7-(3-athyl-3-
azabicyclo[3.2.1]Joct-3-yl)-3-iodo-2-pyridin-4-ylpyrazolo[1,5-  a]pyrimidine  provided  3-(7-
chloro-6-fluaro-1H-indazol-4-yl)-7-(8-ethyl-2-azabicyclo[3.2.1]oct-3-yl)-2- pyridin-4-
ylpyrazolo[1,5a]pyrimidine, triflucro acetate salt, as a yellow solid in 7% yield fallowing
purification by RP-HPLC. MS: 502.1 [M+H].

[0004] Example 83: Ethyl 3-[3-(2-oxo-2,3-dihydro-1H-benzimidazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate
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Step 1: To a solution of 4-bromo-benzo[1,2,5]thiadiazole (1.15g, 5.35 mmol) in
methanol (10 mL) was added sodium borohydride (203 mg, 5.35 mmol) and cobalt(il)
chioride hexahydrate (120 mg, 0.533 mmol). The mixture was refluxed for 3 hours, then
cooled to room temperature and filtered to remove the black solid. The solvent was
evaporated, water (100 mL) was added and the mixture was extracted with ether (3 x 30
mL). The combined organic extracts were dried over sodium sulfate, filtered, and then
concentrated in-vacuo, to provide 3-bromo-benzene-1,2-diamine (810 mg, 81% yield). MS:
187.0 [M+H].

Step 2: To a solution of 3-bromo-benzene-1,2-diamine (810 mg, 4.33 mmol) in
THF (10 mL) was added triphosgene (2.57 g, 8.66 mmol) and triethylamine (1.15 mL, 13
mmol), and the resulting reaction was heated at 50°C overnight. The solvent was then
evaporated, water (60 mL) was added, and the mixture was extracted with ethyl acetate (3 x
30 mL). The combined organic extracts were dried over sodium sulfate, filtered, and then
concentrated in-vacuo. The residue was purified by silica gel chromatography to give 4-
bromo-1,3-dihydro-benzoimidazol-2-one (701 mg) in 76% yield. MS: 211.0 [M-H].

Step 3: To a solution of 4-bromo-1,3-dihydro-benzoimidazol-2-one (701 mg, 3.29
mmol) in DMSO (2 mL) was added potassium acetate (803 g, 10.9 mmol), 1,1'-bis(diphenyl
phosphino)ferrocene palladium chloride (134 mg, 0.16 mmol) and bis(pinacolato)diboron
(1.67 g, 6.58 mmol), and the reaction was degassed and heated in a microwave reactor for
30 minutes at 150° C. The reaction mixture was then filtered through a pad of Celite™, water
(60 mL) was added, and the mixture was extracted with ethyl acetate (3 x 30 mL). The
combined organic extracts were dried over sodium sulfate, filtered, and then concentrated in-
vacuo to give 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-benzoimidazol-2-
one, which was used in the next step without further purification.

Step 4: According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-
yl-pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo [3.2.1]octane-8-carboxylic acid ethyl ester and
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4-(4,4,5,5-tetramethyl-[1,3,2 dioxaborolan-2-yl)-1,23-dihydro-benzoimidazol-2-one afforded 3-
[3-(2-ox0-2,3-dihydro- 1H-henzoimidazol-3-yl)-2-pyridin-4-yl-pyrazolo]1,5-a]pyrimidin-7-yl]-8-
aza-bicyclo[3.2.1]octane-g-carboxylic acid ethyl ester (47 mg, 45%) after purification by RP-
HPLC. MS: 510.4 [M+H].

3}

Example 84: Ethyl 3-[3-(1H-indol-4-yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-
yl]-8- azabicyclo[3.2.1]actane-8-carboxylate

According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicycio[3.2. 1]octane-3-carboxylic acid ethyl ester and 4-
10 (4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-indole provided to give ethyl 3-[3-(1H-indol-
4-yl)-2-pyridin-4-ylpyrazola[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1]octane-8-carboxylate  in

51% yield following purification by RP-HPLC. MS: 493.4 [M+H].

Example 85: Ethyl 3-[3-(1H-indol-6-yl)-2-pyridin-4-ylpyrazola[1,5-a]pyrimidin-7-
yl]-G-azabicyclo[3.2.1]octane-S-carboxylate

15 HN

According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo[3.2. 1]octane-3-carboxylic acid ethyl ester and 6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)- 1H-indole provided ethyl 3-[3-(1H-indol-6-yl)-2-
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pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-8-azabicyclo[3.2.1]Joctane-8-carboxylate  in  47%
yield following purification by RP-HPLC. MS: 493.3 [M+H].

Example 86: Ethyl 3-[3-(2-ox0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yi)-2-
pyridin-4- ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate

OO

Step 1: According to the procedure of Example 40, Step 4, 4-bromooxindole
provided 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-indol-2-one, which was
used in the next step without purification.

Step 2: According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-

10  yl-pyrazolo[1,5-a)pyrimidin-7-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester and

4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-indol-2-one provided ethyl 3-[3-

(2-ox0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yl)-2-pyridin-4- ylpyrazolo[1,5-a]pyrimidin-7-yl}-

8-azabicyclo[3.2.1]octane-8-carboxylate in 41% yield following purification by RP-HPLC. MS:
511.2 [M+H].

15 Example 87: 7-(8-Ethyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(1H-indol-6-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine
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Following the procedure of Examiple 63, Step 3, 7-(8-ethyl-8-azabicy:la[3.2.1]oct-
3-y)-3-indo-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine and 6-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-indole gave 7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(1H-indol-6-
yl)-2-pyridin-4-ylpyrazolof1,5-a]pyrimidine in 31% vyield following purification by RP-HPLC.

5 MS: 449.3 [M+H].

Example 88: Ethyl 3-[3~(2-0x0-2,3-dihydro-1H-indol-6-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8&-azabicyclo[3.2.1]octane-8-carboxylate

Z NN —
’ A \ ,//N
’\N/ A
HN

Step 1: According to the procedure of Example 40, Step 4, 6-bromaoxindole
10 provided 6-(4,4,5,5-tetramethyl-[1,3,2]dioxaboralan-2-yl)-1,3-dihydro-indol-2-one, which was

used in the next step without purification.

Step 2: Following the procedure of Example 63, Step 3, 3+(3-iodo-2-pyridin-4-yl-
pyrazoha[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo[3.2.1]octane-3-carbwoxylic acid ethyl ester and 6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl}-1,3-dihydro-indol-2-one  affarded ethyl 3-[3-(2-

15 oxo-2,3-dihydro-1H-indal-6-yl)-2-pyridin-4-ylpyrazalo[1,5-a]pyrimidin-7-yl]-8-
azabicyclof3.2.1]octane-3-carboxylate in 42% vyield following purification by RP-HPLC. MS:

509.3 [M+H].

Example 89: 2-Chloro-58-[7-(2,2-dimethyl-1,3-dioxolan-4-yl)-2-pyridin-4-
ylpyrazolo[1,5- a]pyrimidin-3-yl]phenol

-99 -



10

15

20

WO 2009/108838 PCT/US2009/035422

ol

OH
ol

Step 1: A solution of 4 g (27.74 mmol) of 1-[(4R)-2,2-dimethyl-1, 3-dioxolan-4-yl]
ethanone, (prepared according to the procedure of Synthetic Communications, 16(12), 1517-
22, 1986) in DMF-DMA (40 mL) was heated to 100°C for 19 hours. The solvent was then
removed under reduced pressure to give a brown, viscous oil. The crude oil was purified by
Biotage™ chromatography (cartridge 40s), eluting with a gradient of ethyl acetate/hexanes
(1:2) and 100% ethy! acetate to afford (2E)-3-(dimethylamino)-1-{(4R)-2,2-dimethyl-1, 3-
dioxolan-4-yl] prop-2-en-1-one as a light brown oil (1.4 g, 25.3 %). MS: 200.2 [M+H].

Step 2: A solution of (2E)-3-(dimethylamino)-1-[(4R)-2,2-dimethyl-1, 3-dioxolan-4-
yl] prop-2-en-1-one (0.100 g, 0.5 mmol) and 3-(5-amino-3-pyridin-4-yl-1H-pyrazol-4-yl)-
phenol (0.173 g, 0.606 mmol) in acetic acid (5 mL) was heated at 100°C for 19hours. The
solvent was then removed in-vacuo. The resulting crude oil (0.194 g) was diluted with
dichloromethane (20 mL) and the organics were washed with saturated aqueous sodium
bicarbonate (2x5 mL) and brine (5 mL). The organics were dried over magnesium sulfate,
filtered, and concentrated in-vacuo. The residue was purified by Biotage™ chromatography
(cartridge 40s), eluting with ethyl acetate to afford 2-chloro-5-{7-[(4S)-2,2-dimethyl-1,3-
dioxolan-4-yl]-2-pyridin-4-ylpyrazolo [1,5-a] pyrimidin-3-yl}phenol as a yellow crystalline solid
(0.048 g, 4.7 %). MS: 423 [M+H].

Example  90: 7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3—yl)—3-(1H—indazol-4-yl)—2—
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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. Step 1: Using the procedure of Example 76, Step 3, 4-bromo-1H-indazole was
converted into 4-(4,4,58,8-tetramethyl-1,3,2-dioxabaorolan-2-yl)-1H-indazole which was used in
the next reaction without further purification.

Step 2: The reaction of 7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-ioda-2-(pyridin-
4-yl)pyrazolo[ 1,5-alpyrimidine  with  24-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
indazole, using the procedure of Example 20, Step 7, provided 6.3 myg (4% vyield) of 7-(8-
ethyl-8-azabicyclo[3.2.1]octan-3-yl}-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine as a yellow solid. '"H NMR (400 MHz, CDs0D) 3 8.57 (d, J=4.4 Hz, 1H), 3.51 (m,
2H), 7.71 (d, J=5.2 Hz, 2H), 7.65 (d, J=8.4 Hz, 1H), 7.52 (m, 2H), 7.24 (d, J=7.2 Hz, 1H),
7.13 (d, J=4.4 Hz, 1H), 4.42 (m, 1H), 3.22 (q, J=7.2, 2H), 2.68 (m, 2H), 2.30-2.49 (m, 8H),
1.46 (t, J=7.2 Hz, 3H). MS: 450.3 [M+H].

Example a1: Ethyl 2-(3-(3-(1,3,4-oxadiazol-2-yl)phenyl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate

0

YO

Step 1: A suspension of 3-bromobenzohydrazide (6.01 g, 27.9 mmal) in triethyl
arthoformate (40 ml, 240 mmal) was brought to reflux under a nitrogen atmosphere and
stirred vigorously overnight.  After cooling to room temperature, the solvent was removed in-
vacuo to give a pale, yellow syrup that crystallized on standing. Recrystallization from ethyl
acetate/hexanes gave 2-(3-bromophenyl)-1,3,4-oxadiazole (4.86 g, 77 20). MS: 223/225
[M+H].

Step 2: To a mixture of 2-(3-bromaphenyl)-1,3,4-oxadiazole (1.06 g, 4.71 mmal),
4,4.4' 4' 8,8,5' 5 -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.40 g, 5.51 mmol), and potassium
acetate (1.32 ¢, 1345 mmol) was added DMSO (30 mL) and ([1,1-
bis(diphenylphosphinajferrocene] dichloropalladium(iiy (0.0993 g, 0.126 mmal). The vessel
was capped and placed under a nitrogen atmosphere, heated to 80° C and stirred vigorously
for about 4.5 hours. The reaction was cooled to room temperature overnight and then

poured into water and ethyl acetate and the resulting mixture was filtered through a pad of
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Celite™. The layers were separated and the aqueous phase was washed with a second
portion of ethyl acetate. The combined organics were dried over magnesium sulfate, then
filtered, and concentrated in-vacuo to yield a brown syrup that solidified on standing. The
crude solid was dissolved in a mixture of dichloromethane and ethyl acetate, adsorbed onto
silica, and purified on a 40 g silica column to give the desired boronate ester, 2-(3-(4.4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1,3,4-oxadiazole (0.28 g; 21.8 %) as an off-white
solid. MS: 273.2 [M+H].

Step 3: A small vial was charged with ethyl 3-(3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate (0.1006 g, 0.200 mmol), 2-(3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1,3,4-oxadiazole  (0.0779 g, 0.286
mmol), [1,1"-bis(diphenylphosphino)ferrocene] dichloropalladium(il) (0.0102 g, 0.012 mmol),
and DME (2 mL). To this mixture was added 2M aqueous sodium carbonate (0.3 mL, 0.600
mmol) and the resulting heterogeneous orange mixture was rigorously degassed, placed
under a nitrogen atmosphere, and heated to 80° C. After 3 hours, the reaction was cooled to
room temperature and stirred overnight. The crude reaction was diluted with acetonitrile and
filtered through a pad of magnesium sulfate and Celite™. After removing the solvent in-
vacuo, the resulting dark brown syrup was purified by semi-preparative RP HPLC to afford
ethyl 3-(3-(3-(1,3,4-oxadiazol-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]octane-8-carboxylate as a bright yellow solid (0.0408 g; 39 %). MS: 522.1
[M+H].

Example 92: tert-Butyl (1S,4S)-5-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate
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Step 1: tert-Butyl (1S,48)-5-(4-acetyl-3-fluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2- carboxylate

F

>—©—N S MBae
0]

To a solution of (18,48)-tert-butyl 2,8-diazabicyclo[2.2.1]heptane-2-carboxylate
(0.2 g, 1 mmol) in 4 mL of HMPA, 1-(2,4-difluorophenyljethanone (0.151 mL, 1.2 mmol) and
potassium carbonate (0.552 g, 4 mmal) were added. This solution was heated at 70° C for
36 hours in an oil bath. The mixture was then cooled to room temperature, and diluted with
100mL of ether, and washed with water three times. The aqueous layer was then washed
with ether, and the organic layers combined. The combined ether layers were dried aver
sodium sulfate and concentrated to vield a residue which was purified by silica gel
chromatography (12:88, ‘PrOH:Hexanes) to give 0.290 g (87%) of fert-butyl (18,48)-5-(4-
acetyl-3-flucrophenyl)-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate as a white solid. MS:
335.2 [M+H].

Step 2 tert-butyl (18,48)-5-{4-[(2E)-3-(dimethylamino )prop-2-enayl]-3-

flucrophenyl}- 2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
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A solution of tert-buty! (1S,48)-5-(4-acetyl-3-fluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (0.42 g 1.26 mmol) and tert-

butoxybis(dimethylamino)methane (0.8 mL, 3.8 mmol) in 3 mL THF was heated at 100° C
overnight in a sealed tube. The reaction mixture was concentrated and then diluted with 1mL

Me2

water to precipitate the desired product. The aqueous layer was decanted and the residue
was washed with water. The residue was dissolved in EtOAc, washed with water, dried over
NaSQ,, and filtered. The filtrate was evaporated to give 0.455 g (93%) of tert-butyl (1S,4S)-5-
{4-[(2E)-3-(dimethylamino)prop-2-enoyl]-3-fluorophenyl}-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate as a yellow solid. MS: 390.2 [M+H].

Step 3: methyl 1H-indazole-4-carboxylate

COOMe

IZ\ Y

To a cold (0°-5° C) solution of methyl-3-amino-2-methyl benzoate (16.6 mL, 19.0
g, 0.12 mol) in chloroform (200 mL) was added dropwise acetic anhydride (24.8 mL, 0.26
mol) followed by stirring for 5 minutes. The resulting mixture was allowed to warm to room
temperature and stirred for 1 hour and then was added potassium acetate (3.35g, 0.034 mol)
and isoamyl nitrite (33.0 mL, 0.25 mol) and heated under reflux for 20 hours. The mixture
was cooled to room temperature and solvent was evaporated td yield a brown solid. Water
was added to the solid, followed by evaporation to yield a solid residue. The residue was
treated with concentrated hydrochloric acid and the resulting mixture was heated at 50°C for
2 hours. After cooling with an ice bath, the solution was basified to pH 14 with a 50%
potassium hydroxide solution. The resulting solid was collected by filtration, washed with
water and dried to yield 17.8 g of methyl 1H-indazole-4-carboxylate as a beige solid. MS:
177.0 [M+H].

Step 4: methyl 1-(phenylsulfonyl)-1H-indazole-4-carboxylate
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To a cold (0°-5°C) suspension of sodium hydride (0.6 g, 15.0 mmol) in DMF (20
mL) was added methyl 1H-indazole-4-carboxylate (2.4 g, 13.62 mmeal) [D.Batt, et al. J. Med.
Chem., 2000, 43, 41-58] in portions aver a period of & minutes and the resulting mixture was
stirred at §° C for 15 minutes. A solution of benzenesulfonyl chloride (1.9 mL, 15.0 mmol)
was then added dropwise and the resulting mixture was stirred at 5° C for 30 minutes and
then at room temperature for 3 hours. The mixture was poured on to ice and the solid was
collected by filtration, washed with water and dried to yield 3.91 g (91%) of methyl 1-
(phenylsulfonyl)-1H-indazole-4-carboyylate as a beige solid. MS: 317.0 [M+H].

Step 5: [1-(phenylsulfonyl)-1H-indazol-4-yljmethanol

CH,OH

\N

N

\
S0,Ph

To a suspension of methyl 1-(phenylsulfonyl)-1H-indazole-4-carboxylate (3.119,
6.83 mmal) in a mixture of THF (30 mL) and toluene (15 mL) was added lithium borohydride
as a 2.0M solution in THF (2.7 mL, 5.5 mmal), and the resulting mixture was stirred and
heated at 70°C for 30 minutes. Additional 2.0 M lithium borohydride solution (2.0 mL. 4.0
mmal) was added in portions over a period of 2.5 hours until all of the starting ester was
consumed. The mixture was then cooled and poured on to ice water and the resulting two
layers were separated. The aqueous layer was extracted with ethyl acetate. The combined
organic layers were dried aver anhydrous sodium sulfate, filtered and concentrated in vacuo.
The crude oil was purified by silisa gel chromatography (3:1 hexane/ethyl acetate, then 3:2
hexane/ethyl acetate) to yield 2.0 g (71°5) of [1-(phenylsulfonyl)-1H-indazol-4-yljmethanol as
a white solid. MS: 289.1 [M+H].

Step 6: 1-(phenylsulfonyl)-1H-indazole-4-carbaldehyde

-105 -



10

15

20

WO 2009/108838 PCT/US2009/035422
CHO '

\N
/
N
\
S0,Ph

A mixture of [1-(phenylsulfonyl)}-1H-indazol-4-yllmethanol (13.0 g, 45.08 mmol)
and Dess-Martin periodinane (22.9 g, 54.0 mmol) in dichloromethane (420 mL) was stirred at
room temperature for 1 hour. The reaction was quenched by stirring for 20 minutes with a
saturated sodium thiosulfate solution (100 mL) and a saturated solution of sodium
bicarbonate (75 mL). The two layers were separated and the aqueous layer was extracted
with methylene chloride. The combined organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo. The resulting crude solid was dissolved in
methylene chloride and run through a silica gel plug to yield 12.65 g (98%) of 1-
(phenylsulfonyl)-1H-indazole-4-carbaldehyde as a white solid. MS: 287.1 [M+H].

Step 7: 2-[1-(phenylsulfonyl)-1H-indazol-4-yl]-1-pyridin-4-ylethanone

8

A

0]

\N
/
N
\
SO,Ph

A mixture of 1-(phenylsulfonyl)-1H-indazole-4-carboxaldehyde (12.33 g, 43.07
mmol), diphenyl (phenylamino)(pyridin-4-yl)methylphosphonate (17.6 g, 42.27 mmol,
prepared according to the procedure of Tet. Letters 39, 1717-1720, 1988), cesium carbonate
(16.44 g, 50.46 mmol), tetrahydrofuran (246 mL) and isopropy! alcohol (82 mL) was heated
at 45° C for 3.5 hours. The yellow mixture was cooled to room temperature and poured in to
ice-cold solution of 3N HCI (250 mL) and stirred at room temperature for 18 hours. The
yellow solution was extracted with ether (2X200 mL) and ether extract was re-extracted with
10% HCI (2X100 mL). The combined HCI extracts were cooled to 0°-5° C and neutralized to
pH 7-8 using 2.5 N NaOH. The solid was collected by filtration, washed with ice cold water
and dried to yield 155 g (97%) of 2-(1-(phenylsulfonyl)-1H-indazol-4-yi)-1-(pyridin-4-
yl)ethanone as a beige solid. MS: 378.0 [M+H].
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Step 8: 4-(1H-indazol-4-yl)-3-pyridin-4-yl-1H-pyrazol-5-amine

To a cold (0°-5° C) solution dimethylformamide (13.0 mL, 254.3 mmal)) was

added dropwise a solution of phosphorus oxychloride (9.9 mbL, 108.2 mmol), and the

N

resulting mixture was stirred for 20 min. To this mixture was added dropwise solution of 2-(1-
(phenylsulfonyl)-1H-indazol-4-yl)-1-(pyridin-4-yl)ethanone (8.0g, 21.2 mmol) in chloroform (80
mL), heated to 80° C and stirred for 18 hours. The reaction was cooled to room temperature
and quenched with ice-cold saturated solution of sodium bicarbonate (500 mL).  After
extraction with 5% methanol in dichloromethane (4X150 mL), the organic layer was dried
10  over anhydrous sodium sulfate, filtered, and the filtrate was evaporated to yield semi-solid.
The crude mixture was dissolved in dimethylformamide 26 mL) followed by the addition of
hydroxylamine hydrochloride (1.77g, 25.45 mmal) and stirred at room temperature for 2.5
hours. After cooling to 0° C, phaosphorus oxychloride (3.0 mL, 32.2 mmol) was added and the
mixture stirred overnight at room temperature. The reaction was quenched with ice-cold
15  saturated solution of sodium bicarbonate. The solid was collected by filtration, washed with
small amount of ice-cold water and dried. The crude solid 3-chloro-2-(1H-indazol-4-yl)-3-
(pyridin-4-yDacrylonitrile was dissolved in ethanol (30 mL) followed by the addition of
hydrazine manohydrate (3.0 mL, 95.6 mmel) and heated under reflux for 2.5 h. After cooling
to room temperature, the solvent was removed by evaporation. The crude product was
20 purified by silica gel flash chromatography, eluting with methanol in dichloromethane (2-12%
gradient), to give 4.7 g (280°; yield) of 4-( 1H-indazol-4-yI)-3-(pyridin-4-yl)- 1H-pyrazol-5-amine
as a beige sclid. MS: 277.1 [M+H].

Step Q: tert-butyl (1S,48)-5-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate
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A mixture of tert-butyl (1S,4S)-5-{4-[(2E)-3-(dimethylamino)prop-2-enoyl}-3-
fluorophenyl}- 2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (2.3g, 5.9 mmol), 4-(1H-indazol-
4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine (1.59 g, 5.75 mmol) and trifluoroacetic acid (4.4 mL,
57.5 mmol) in 25 ml of ethanol was stirred at room temperature overnight. The reaction
mixture was evaporated, cooled and stirred with saturated solution of sodium bicarbonate.
The solid was collected by filtration, washed with water and dried. The crude solid was
purified by silica gel chromatography (3-6% 'PrOH/CH,CL,). Further purification was achieved
by recrystallization from hot EtOH or EtOH/hexane to yield 2.43g (70%) of tert-butyl (1S,4S)-
5-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-
diazabicyclo[2.2.1]heptane-2- carboxylate as a yellow solid. MS: 603.2 [M+H].

Example 93: 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyi}-3-
(1H-indazol-4- yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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tert-Butyl (18,48)-5-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-7-ylphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (2.43 g, 4.0 mmol) was
dissolved in 60 mL of methanol and then 30 mL of concentrated hydrochloric acid was added
and the resulting mixture was stirred at room temperature for 3 hours. The precipitated solid
was collected by filtration, then washed with a small amount of methanol. The filtrate was
evaporated to dryness, and the residue was taken up in a minimal amount of methanal. The
resulting solid was collected by filtration, washed with a minimal quantity of methanaol and the
solids combined. An ice-cocled saturated solution of sodium bicarbonate was added to the
crude material. After filtration, the crude solid was purified by a short silica gel column
(80:18:2, methylene chloride:meathanol:ammonium hydroxide) to give 1.9 g (95%) of 7-{4-
[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-(1H-indazol-4-y1)-2-pyridin-4-
yipyrazolo[1,5-alpyrimidine as a yellow solid. MS: 5§03.3 [M+H].

Example 94: 7-{2-Fluoro-4-[(1S,48)-5-methyl-2,5-diazabicyclo[2.2. [ Jhept-2-
ylphenyl}-3-(1H-indazol-d-yl)-2-pyridin-d-ylpyrazolo[1,5-a]pyrimidine

A mixture of 7-{4-[(1S,48)-2,5-diazabicy:lo[2.2. 1]hept-2-yl]-2-luorophenyl}-3-(1H-indazol-4-
yl)-2-pyridin-4-ylpyrazalo{1,5-alpyrimidine (1.9 g, 3.78 mmol), 37% HCHO (1.0 mL, 13.3
mmol), NaBH(OAc); (2.12 ¢,10.04 mmo!l) and & drops of acetic acid in 35 mL of DMF was
stirred at room temperature for 3 hours. The DMF was evaporated to dryness and 80 mL 7N
ammonia methanal solution was added to the residue, stirred for 2 hours and the solvent was
evaporated to dryness. A saturated solution of sodium bicarbonate was stirred into the
resulting residue. The solid was collected by fillration, washed with water and dried. The
crude solid was purified by flash chromatography (80:20, CH:Clz/methanol) to give 1.7g
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(87%) of a yellow solid. This solid was re-crystallized from hot ethanol to yield 1.4 g (72%) of
7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine as a yellow solid. MS: 279.6 [M+ACN+2H].

Example 95: 7-{2-fluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5-diazabicyclo[2.2.1}hept-
5  2-yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

o
\r{l.,.
N

K

F

A  mixture of 7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H- indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine (0.23 g, 0.45 mmol)
and 3-chloroperbenzoic acid (0.09g, 0.40 mmol) in methylene chloride was stirred at room
10 temperature for 3 hours. The solvent was evaporated and the residue was stirred with a
saturated solution of sodium bicarbonate. The resulting solid was collected by filtration,
washed with water and dried. The crude solid was purified by silica gel chromatography,
eluting with 20% methanol in methylene chloride, then with mixture of 10% methanol and 1%
ammonium hydroxide in methylene chloride to yield 0.121g (51%) of 7-{2-fluoro-4-[(1S,4S)-5-
15  methyl-5-oxido-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4- ‘
ylpyrazolo[1,5-a]pyrimidine as a yellow solid. MS: 287.7 [M+ACN+2H].

Example 96: (18,48)-5-{3-Chloro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-y|-
pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-
butyl ester
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Step 1: tert-butyl(18,4S)-5-(d-acetyl-3-chlorophenyl)-2,5-

diazabicyclo[2.2.1]heptane-2- carboxylate

-
2
x

To a solution of (18,4S)tert-butyl 2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
(+.13 g, 20.88 mmol) in 20 mL of DMF, 2-chloro-4'~flucsrcacstophenone (3.0 g, 17.4 mmal)
and potassium carbonate (7.2 g, 52.14 mmal) were added. This mixture was heated at 100°
C for 16 hours, cooled to room temperature and diluted with 200 mL of methylene chloride.
The organic layer was dried and concentrated to yield a residue which was purified by silica
gel chromatography (eluting with a gradient of 15:85 to 30:70 EtOAc/hexane), to yield 4.02g
(66%) tert-hutyl(18,48)-5-(4-acetyl-3-chlorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-

carboxylate as a beige solid. MS 351.1 [M+H].

Step 2:  (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acrvlioyl)-3-chlorophenyl)-
2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
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A mixture of (18,4S)-tert-butyl 5-(4-acetyl-3-chlorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (2.457g, 7.00 mmol) and 5.00 mL of C-tert-butoxy-
N,N,N',N'-tetramethylmethanediamine was heated to 100° C for 3 hours. The mixture was
then concentrated in vacuo and the gummy residue was digested with 76 mL of diethyl ether.
The solution was washed with 75 mL of water and 75 mL of saturated NaCl solution, dried
over anhydrous magnesium sulfate, filtered and the solvent was removed in vacuo to give
2.679g (97%) of (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3-chlorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate as a light yellow foam used without purification.
MS: 406.3 [M+H].

Step 3: (1S,4S)-5-{3-Chloro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-
aJpyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester

To a solution of (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3-chlorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (2.638g, 6.50 mmol) and 4-(1H-indazol-4-yl)-3-
(pyridin-4-yl)-1H-pyrazol-5-amine (1.877g, 6.79 mmol) in 30 mL of methanol was added 5 mL
of trifluoroacetic acid and the resulting solution was stirred at room temperature under a
nitrogen atmosphere for 108 hours. The mixture was partitioned between 200 mL of
dichloromethane and 200 mL of saturated sodium bicarbonate solution. The organic phase
was separated and the aqueous phase was extracted with an additional 100 mL of
dichloromethane. The combined organic phases were dried over anhydrous magnesium
sulfate, filtered, and the solvent was removed in vacuo. The resulting yellow/brown foam
was purified by silica gel chromatography to provide 3.374g (84%) of (1S,4S)-5-{3-chloro-4-
[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-

bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester, as a yellow foam. MS: 619.3 [M+H].

Example 97: 7-[2-Chloro-4-((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yl}-phenyl]-3-
(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine bis-hydrochloride salt
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To a solution of (15,48)-5-{3-chloro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-
butyl ester (3.370g, 5.44 mmol) in 80 mL of methanol was added 25 mL of concentrated
hydrochloric acid solution over 2-3 minutes. The resulting dark red solution was stirred at
room temperature for 30 minutes. The solvents were removed in vacuo and the residue was
digested with 50 mL of methanol. The resulting crystals were filtered and rinsed with fresh
methanal. The damp product was quickly transferred to a desiccator and dried under high
vacuum overnight to provide 2.638g (82%) of 7-[2-chloro-4-((1S,45)-2,5-diaza-
bicyclo[2.2. 1]hept-2-yl)-phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
bis-hiydrochloride salt as yellow/orange crystals. MS: 260.6 [M+CHzCN+2H].

Example 98: 7-[2-Chloro-4-((18,48)-5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a}pyrimidine

L\

Step 1:  7-[2-Chloro~4-((18,48)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(1H-
indazal-d-yl)-2-pyridin-d-yl-pyrazolo[1,5-a)pyrimidine  bis-hydrochloride salt (2.300 g, 4.73
mmol) was digested with 50 mL of half-saturated sodium hicarbonate solution taking care to
avoid uncontrolled foaming. The resulting solid was filtered, washed with several portions of
water and vacuum dried to give 2.2879 (93%) of 7-[2-chloro-4-((1S,48)-2,5-diaza-
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bicyclo[2.2.1]hept-2-yi)-phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1 ,5-alpyrimidine

free base as a yellow solid.

Step 2: To a solution of 7-[2-Chloro-4-((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine (2.283g, 4.40 mmol) in 20
mL of dimethylformamide was added 37% aqueous formaldehyde solution (1.10 mL, 14.77
mmol) followed by 3 drops of acetic acid and sodium borohydride (2.7979, 13.15 mmol). The
mixture was warmed slightly with a heat gun and diluted with an additional 20 mL of
dimethylformamide to aid dissolution. After the removal of some insoluble material the
mixture was stirred 2.5 hours at room temperature. It was then concentrated to dryness by
rotary evaporation and the residue was digested with 20 mL of 7N methanolic ammonia
solution. The resulting mixture was stirred 15 hours at room temperature. It was then filtered
to remove small amounts of insoluble material and the filtrate was concentrated in vacuo.
The residue was digested with 50 mL of dichloromethane and filtered. The solid was washed
with several additional portions of dichloromethane. The combined filtrate and washings
were concentrated in vacuo to give a yellow solid that was purified by silica gel
chromatography to give 1.756g of yellow powder. This material was partitioned between 150
mL of dichloromethane and 150 mL of half-saturated sodium bicarbonate solution. The
organic phase was separated and the aqueous phase extracted with 50 mL of
dichloromethane. The combined organic phases were dried over anhydrous magnesium
sulfate, filtered, and concentrated in vacuo to give 1.746g of 7-[2-chloro-4-((1S,4S)-5-methyl-
2,5-diaza-bicyclo[2.2.1]hept-2-yl)}-phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-
a]pyrimidine as a yellow powder. MS: 533.1 [M+H].

Example 99: tert-butyl (1S,4S)-5-{3,5-difluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate

Boc

Step 1: (1S,4S)-tert-Butyl 5-(4-acetyl-3,5-difluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate
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To a solution of 1+(2,4,6-trifluorophenyl)ethanone in 30 mL of
hexamethylphosphoramide, (3.9 g, 22 mmol) (1S,4S)-tert-butyl ~ 2,5-
diazabicyclo[2.2.1Theptane-2-carboxylate (3.0 g, 15 mmwl) and potassium carbonate (6.2 g,

5 45 mmoal) were added. This solution was stirred at room temperature for 4 days. The mixture
was diluted with 200 mL of diethyl ether and was washed with 200 mL water. The aqueous
solution was extracted twice with diethyl ether twice. The combined organic layer was
washed with water three times, then dried, and concentrated. The residue was purified by

L silica gel chromatography (isopropanal, hexanes) to give 3.3 g (62% vield) of (1S5,4S5)-tert-

10 butyl 5-(4-acetyl-3,5-difluorophenyl)-2,5-diazabicy:lo[2.2.1]heptane-2-carboxylate. MS: 363.1
[M+H].

Step 2: (18,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3,5-

difluorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate

07\1,0\|<
e

F F
| 0
N
I
15 A mixture of (18,4S)-tert-buty! 5-(4-acetyl-3,5-difluorophenyl)-2,5-

diazabicyclo[2.2.1]heptane-2-rarboxylate (3.3 g, 9.4 mmol) and 30 mL of 1,1-dimethoxy-
N,N-dimethylmethanamine were refluxed for 35 hours. The reaction mixture was
concentrated and the residue was purified by silica gel chromatography (iscpropanol,
dichloromethane) to give 3.8 (99%) of (18,4S)-tert-butyl 5-(4-((E)-3-(dimethylarmino)acryloyl)-
3,5-difluorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate. MS: 408.3 [M+H].

o
[ome)

Step 3. tert-Butyl (1S,48)-5-{3,5-difluoro-4-[3-(1H-indazol-3-yl)-2-pyridin-4-

ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicycla[2.2.1]heptane-2- carboxylate
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To a solution of 2,2,2-trifluoroacetic acid (0.54 mL) in 18 mL of methanol, (1S,4S)-tert-butyl

5-(4-((E)-3-(dimethylamino)acryloyl)-3,5-difluorophenyl)-2,5-diazabicyclo-[2.2.1]heptane-2-
carboxylate (1.1 g, 2.6 mmol) and 4-(1H-indazol-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine (
0.72 g, 2.6 mmol) were added. This solution was stirred at room temperature for 3 days. The
mixture was basified with methanolic ammonia, adsorbed onto silica gel, and purified by
silica gel chromatography (isopropanol, dichloromethane) to give 1.4g (87% yield) of tert-
butyl  (1S,4S)-5-{3,5-difluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-
yllphenyl}-2,5-diazabicyclo[2.2. 1]heptane-2- carboxylate. MS: 621.3 [M+H].

Example 100: 7-(4-((1S,4S8)-2,5-diazabicyclo[2.2.1}heptan-2-yl)-2,6-
difluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

A soluton of (1S,4S)-tert-butyl  5-(4-(3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidin-7-yl)-3,5-difluorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate (1.4 g, 2.3 mmol) in 6N HCl/methanol (19 mL concentrated HCl and 19 mL
methanol) was stirred for 1 hour. The mixture was concentrated, basified with methanolic
ammonia, adsorbed onto silica gel, and purified with silica gel chromatography (ammonia,
methanol, dichloromethane) to give 1.1 g (93% yield) of 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2,6-difluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine. MS: 5621.3 [M+H].

Example 101: 7-{2,6-difluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3- (1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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To a solution of 7-(4-((1S,45)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2,6-
diflucrophenyl)-3-(1H-indazol-4-y1)-2-(pyridin-4-yl)pyrazolo[1,5-alpyrimidine (1.1 ¢, 2.1 mmol)
in 30 mL of DMF, formaldehyde (0.47 mL, 6.3 mmol) and sadium triacetoxyhydroborate (1.3
g, 6.3 mmol) were added. This solution was stirred at room temperature for 2 hours, then
concentrated. The residue was stirred with 18 mL of 7 N methanolic ammania overnight. The
solution was concentrated and purified with  silica gel chromatography (methanol,
dichloromethane) to give 0.95 g (84% vyield) of 7-(2,6-difluoro-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine. MS: 535.4 [M+H].

Example 102: tert-Butyl (18,48)-5-{4-[3-(7-flucro-1H-indazol-4-yl)-2-pyridin-4-
ylpyrazola[1,5-a]pyrimidin-7-yllphenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate

\I,O\N(o
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Step 1: 6-Bromo-2,3-difluoro-benzaldehyde
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To a dry flask, under nitrogen, was added 9.24 mL of 2,2,6,6-

tetramethylpiperidine (0.054 mol, 1.05 equiv) and 103.5 mL of tetrahydrofuran (THF), which
was then cooled to —78 °C. 21.7 mL of n-butyllithium (0.054 mol, 1.05 equiv) was added
dropwise, followed by 5.86 mL of 1-bromo-3,4-difluorobenzene (0.052 mol, 1.0 equiv) in &
mL of THF. The resulting mixture was stirred at =78 °C for 2 hours and 4.21 ml of N,N-
dimethylformamide (DMF) (0.054 mol, 1.05 equiv) was added. The mixture was allowed to
warm up to —20 °C, then quenched with 44 mi of 1N HCI in a dropwise addition. This

solution was then extracted with diethyl ether and the organic layer was washed with 1N HCI
three times, followed by a brine wash. After drying the organic layer over magnesium sulfate
(MgSO0,), it was concentrated in-vacuo to yield 11.12 g of 6-bromo-2,3-difluoro-benzaldehyde

as a brown oil which was used without purification in the next reaction.

Step 2: 4-Bromo-7-fluoro-1H-indazole

Br

Iz /E
4

F

A 11.2 g portion of 6-bromo-2,3-difluoro-benzaldehyde was dissolved in 51 mL of
dimethoxyethane. To this was added 51 mL of anhydrous hydrazine, followed by refluxing for
2.5 hours; reaction monitored by thin layer chromatography (TLC). Dimethoxyethane was
evaporated off and the remaining residue cooled in an ice bath. Ice was added and the
resulting white solid filtered off, and washed with cold water. The solid was then warmed in
dichloromethane and filtered. The filtrate was evaporated to dryness and warmed up in
dichloromethane and filtered again. In total, 6.19 g of 4-bromo-7-fluoro-1H-indazole was
recovered as a white solid in 32% yield. MS: 215.0, 217.0 [M+H].

Step 3: 7-Fluoro-1H-indazole-4-carbaldehyde

&

Iz,

F

To 0.614g of sodium hydride (0.015 mol, 1.1 equiv) in a dry flask, under nitrogen,
was added 46 mL of THF. The mixture was cooled to 0 °C in an ice bath. To this mixture
was added 3 g of 4-bromo-7-fluoro-1H-indazole (0.014 mol, 1.0 equiv), followed by stirring at
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0 °C for 5 minutes. The resulting pink mixture was warmed to room temperature and stirred

for another 15 minutes, after which the reaction turned brown. It was then cooled to —78 °C
and 23 mL of 1.7M t-butyllithium in pentane was added slowly (0.039 mol, 2.8 equiv) while
stirring at =76 °C for 10 minutes. To this mixture was added 2.16 mL of dimethylformamide
in 7.5 mL of tetrahydrofuran dropwise. The mixture was stirred for 5 minutes at -78 °C. then
warmed to room temperature. After stirring for another 30 minutes, the product mixture was
quenched with 2M hydrochloric acid (HCH) and extracted with ethyl acetate. The organic
layer was dried over MgSO, and evaporated to dryness. A quantitative yield (2.51 g) of 7-
fiuoro-1H-indazole-4-carbaldehyde was obtained as a pink solid containing a small quantity
of DMF. MS: 165.2 [M+H].

Step 4: 1-Benzenesulfonyl-7-fluoro-1H-indazole-4-carbaldehyde

A 2.29 g portion of 7-flucra-1H-indazole-4-carbaldehyde (0.014 mol, 1.0 equiv) was dissolved
in 100 mL of THF. To this was added 0.614 g of NaH (0.015 mol, 1.1 equiv), followed by 20
minutes of stirring. To the reaction mixture, 3.6 mL of benzenesulfonylchloride (0.028 mol,
2.0 equiv) were added, and the reaction was stirred for another hour.  The reaction was
quenched with H-O and extracted with dichloromethane. The arganic layer was dried aver
MgSO, and evaporated to dryness to yield a wet orange solid, which was then washed with
diethyl ether to produce 3.54 g of 1-benzenesulfonyl-7-flucro-1H-indazole-4-carbaldehyde as
a light orange solid in 83% yield. MS: 305.2 [M+H]. The procedures for the fallowing 3 steps
are based on examples disclosed in a copending application, U. S. Provisional Application
No. 61/067,843.

Step 5: 2-(1-benzenesulfonyl-7-flucro-1H-indazol-4-yl)-1-pyridin-4-yl-ethanone
(CAT1788145) and 2-(7-Auora-1H-indazol-4-yl1)-1-pyridin-4-yl-ethanone

N N
\’ \’

.

Iz
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By the procedure of Example 44, step 6, 1-benzenesulfonyl-7-fluoro-1H-indazole-

4-carbaldehyde was reacted with diphenyl(phenylamino)(pyridin-4-yl)methylphosphonate to

providle a 4:1 mixture of 2-(1-benzenesulfonyl-7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-

ethanone and 2-(7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-ethanone. This mixture was

5 subsequently used without purification. Products: 2-(1-benzenesulfonyl-7-fluoro-1H-indazol-

4-yl)-1-pyridin-4-yl-ethanone MS: 396.1 {[M+H] and 2-(7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-
ethanone 256.3 [M+H].

Step 6: 4-(7-Fluoro-1H-indazol-4-yl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine

10 Following the procedure of Example 44, step 7, the mixture of 4:1 2-(1-
benzenesulfonyl-7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-ethanone and 2-(7-fluoro-1H-
indazol-4-yl)-1-pyridin-4-yl-ethanone was converted to 4-(7-fluoro-1H-indazol-4-yl)-5-pyridin-
4-yl-2H-pyrazol-3-ylamine. MS: 295.2 [M+H].

Step 7: tert-butyl (1S,4S)-5-(4-acetylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
15  carboxylate

Y'Y
)

N

o
Following the procedure of Example 44, Step 1, (1S,4S)-tert-butyl 2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate was reacted with 1-(4-fluorophenyl)ethanone to
provide tert-butyl (1 S,4S)—5-(4-acetylphenyl)-2,5-diazabicyclo[2.2.1]heptane—2-carboxylate as

20 an off-white solid. MS: 317.2 [M+H].
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Step 8: 5-[4-(3-Dimethylamino-acryloyl)-phenyl]-2,5-diaza-bicyclo[2.2.1]heptane-

Y
7

2-carboxylic acid tert-butyl ester

\T\ o

Following the procedure of Example 92, Step 2, tert-butyl (1S5,4S)-5-(4-
acetylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carlbvoxylate  was  reacted  with  fert-
butoxybis(dimethylaminoymethane to  provide  §-[4-(3-dimethylamino-acryloyl)-phenyl]-2,5-
diaza-bicyclo[2.2.1Jheptane-2-carboxylic acid tert-butyl ester as a pale yellow solid. MS:
372.3 [M+H]. The procedure for the following step is bsed on an example disclosed in a

copending application, U. S. Provisional Application No. 61/067,343.

Step 9: fert-Butyl (18,48)-5-{4-[3~(7-luorc-1H-indazal-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate

Faollowing the procedure of Example 98, Step 4, 4-(7-fluoro-1H-indazol-4-yl)-8-pyridin-4-yl-
2H-pyrazol-3-ylamine (0.38 g, 1.3 mmoal) an §-[d-(3-dimethylaminco-acryloyl)-phenyl]-2,5-
diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (0.53 g, 1.4 mmol) provided a
mixture of 3.7:1 of the regioisomers 5-{4-[3-(7-Auoro-1H-indazaol-4-yl)-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicy:lo[2.2.1]-heptane-2-carboxylic acid tert-
butyl ester and 5-{4-[3-(7-flucro-1H-indazol-4-yl)-2-pyridin-4-yl-pyrazclal1,5-alpyrimidin-5-yl]-
phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester. These isomers
were separated by flash chromatography using a gradient of 1% to 3% MeOH/CH:ClI-,
providing  tert-butyl  (18,4S)-5-{4-[3-(7-flucro- 1H-indazal-4-yl)-2-pyridin-4-ylpyrazolof1,5-
a]pyrimidin-7-yllphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate as a yellow solid. MS:
603.3 [M+H].

Example 103:  7-[4-(2,5-Diaza-bicyclo[2.2.1]hept-2-yl)}-phienyl]-3-(7-fluaro-1H-
indazol-4-yl)-2-pyridin-4-yl-pyrazolof1,8-a)pyrimidine
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A portion of tert-butyl (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (0.32 g,
5.2 mmol) was dissolved in 10.8 mL of 4N HCI (concentrated HCI diluted with methanol) and

5 followed by mass spectrometry until completion of the reaction. The mixture was '

concentrated in vacuo and purified by flash chromatography using 9:1:0.1
MeOH/CH_Cl,/Jammonium hydroxide to provide 0.24 g of 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-
yl)-phenyl]-3-(7-fluoro-1 H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine as a yellow
solid (92% yield). MS: 503.3 [M+H].

10 Example 104: 3-(7-fluoro-1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1 ]hept—2—yl]phenyl}—2—pyridin-4-y|pyrazolo[1 ,5-alpyrimidine hydrochloride

A 0.22 g portion of 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(7-fluoro-1H-

15  indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine was dissolved in 7.8 mL of DMF, and
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0.16 mL of 37% formaldehyde in H-O solution was added (2.2 mmal, 5.0 equiv), followed by
0.0 mL of acetic asid (0.9 mmol, 2.0 equiv). This mixture was stirred for 15 minutes, then
0.46 g of sadium triacetoxyborohydride (Na(OAc):BH) (2.2 mmol, 5.0 equiv) was added and
the reaction stirred for one hour. The product mixture was quenched with 5 mL of 7N
ammonia in methanol and stirred for another 30 minutes. The reaction was then
concentrated in  vacuo and purified by flash chromatography using 9:1:0.1
MeOH/CH.Cl/ammaonium hydroxide. The yellow solid was then dissolved in dichloromethane
and washed with saturated sodium bicarbonate, dried over MgSQy and evaporated to
dryness to praduce 0.22 g of a yellow solid. This solid was then dissolved in & mL of
methanol and cooled in an ice bath. To this was added 0.34 mL of 3N methanolic HCI and
the mixture was stirred at 0 °C for 15 minutes. The product mixture was concentrated in
vacuo to  yield 02 g of 3«(7-fluoro-1H-indazol-4-yl)-7-[4-(5-methyl-2,5-diaza-
bicyclo[2.2. 1]hept-2-yl)}-phenyl]-2-pyridin-4-yl-pyrazolo[ 1,5-a]pyrimidine  hydrochloric salt as
an arange-red solid (83% yield). MS: 517.3 [M+H].

Example 105: tert-Butyl (18,48)-5-{3-fluoro-4-[3-(7-fluoro-1H-indazal-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-y{lphenyl}-2,58-diazabicyclo[2.2.1]heptane-2-
carboxylate

A 2.31 g portion of 5-[4-(3-dimethylamino-acryloyl)-3-fluoro-phenyl]-2,5-diaza-
bicyclo[2.2. 1]heptane-2-carboxylic: acid tert-butyl ester (1.1 equiv, §.9 mmol) was dissolved in
37 mL of methanal. To this was added 1.59 g of 4-(7-fluoro-1H-indazol-4-yl)-5-pyridin-4-yl-
2H-pyrazol-3-ylamine (1.0 equiv, 5.4 mmol), followed by 1.1 mL of triflucroacetic acid and the
reaction was stirred at room temperature for 16 hours. The reaction was concentrated in

vacuo, neutralized with saturated aqueous sodium bicarbonate (NaHCO3) and filtered. The
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solid was washed with water and dried in vacuo. Purification was carried out by silica flash
chromatography, eluting with 5%-10% methanol/ethyl acetate to yield 2.37g of 5-{3-fluoro-4-
[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1 ,5-a]pyrimidin-7-yl}-phenyl}-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester as a yellow solid (70.7% yield). MS:
621.3 [M+H].

Example 106: 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-
(7-fluoro-1H- indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

ZE ZT

Following the procedure of Example 103, 5-{3-fluoro-4-[3-(7-fluoro-1H-indazol-4-
yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-
carboxylic acid tert-butyl ester provided 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-2-fluoro-
phenyl]-3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine. MS: 521.2
[M+H]; 261.2 [M+2H].

Example 107: 3-(7-fluoro-1H-indazoi-4-yl)-7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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A 1.44 g partion of 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl}-2-fluoro-phenyl}-3-(7-
fluoro-1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-alpyrimidine (2.3 mmol, 1.0 equiv) was
dissolved in 50 mL of DMF, and 1 mL of a 37% aqueous formaldehyde (13.8 mmaol, 5.0

(]

equiv) solution was added. To this mixture was added 0.32 mL of acetic acid (5.5 mmol, 2.0
equiv)) and the solution was stirred for 15 minutes. A 2.93 g portion of Na(OAc).BH (13.8
mmol, 5.0 equiv) was adred, and the reaction stirred for ane hour. The product mixture was
quenched with 30 mL of 7N ammonia in MeOH and stirred for another 30 minutes. The
reaction was then partitioned between water and ethyl acetate and the aqueous layer was
10 extracted with ethyl actate again. The organic layers were combined, dried over MgSO, and
concentrated in vacuo to give a yellow oil. Upon the addition of water to this oil, a solid
precipitated out. The resulting solid was filtered and dried to provide 1.3 g of 3-(7-fluoro-1H-
indazol-4-yl)-7-[2-fluara-4-(5-methyl-2,5-diaza-bicycha[2.2. 1]hept-2-yl)-phenyl]-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidine as a yallow solid (88% yield). MS: 535.2 [M+H].

15 Example 108: tert-Butyl (1S,48)-6-(3,5-diflucro-4-[3-(7-fluoro-1H-indazol-4-yl)-2-

pyridin-d-ylpyrazalo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicycln[2.2.1Theptane-2-

carboxylate
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Following the procedure of Example 100, Step 3, (1S,4S)-tert-butyl 5-(3,5-
difluoro-4-(3-(7-fluoro-1H-indazol-4-yl)-2~(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-
2,5-diazabicyclo[2.2.1]heptane-2-carboxylate was prepared from 4-(7-fluoro-1H-indazol-4-yl)-
3-(pyridin-4-yl)-1H-pyrazol-5-amine and (1S,4S)-tert-butyl 5-(4-((E)-3-
(dimethylamino)acryloyl)-3,5-difluorophenyl)-2,5-diazabicyclo[2.2;1]-heptane-2—carboxylate.
MS: 639.2 [M+H].

Example 109: 7-{4-[(1S,4S)-2,5-Diazabicyclo[2.2.1]hept-2-yl]-2,6-difluorophenyl}-
3-(7-fluoro- 1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

H
o
N

F F
Z~N-N =
9.
N

N
NH
F

Following  the procedure  of  Example 102, 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2,6-difluorophenyl)-3-(7-fluoro-1H-indazol-4-yl)-2-(pyridin-4-
yl)pyrazolo[1,5-a]pyrimidine was prepared from (1S,4S)-tert-butyl 5-(3,5-difluoro-4-(3-(7-
fluoro-1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate. MS: 539.3 [M+H].
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Example 110: 7-{2,6-Difluorc-4-[(18,43)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-
vilphenyl}-3- (7-fluoro-1H-indazol-4-y1)-2-yridin-4-ylpyrazalo[1,5-a]pyrimidine

Following the procedure of Example 101, 7-(2,6-diflucro-4-((1S,4S)-5-methyl-2,5-
diazahicyclo[2.2.1]heptan-2-yl)pheny! }-3-(7-fluoro- 1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine was prepared from 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-
2-yl)-2,6~difluorophenyl)-3-(7-fluoro-1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-alpyrimidine,
MS: 553.2 [M+H].

Examples 111-210 are summarized in Table 1.

Example Compound Name MS, ESI
(m/z)

111 sthyl 3-[3~(1H-indazal-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidin- | 494
5-yi]-8-acabicyclo[3.2.1]Joctans-8-caryoxylate

112 2-13-[3-( 1H-indazol-4-yl)-2-pyridin~4-ylpyrazolo[ 1,5-alpyrimidin-7- | 466.3
yl]-8-azahicyclo[3.2. 1]Joct-8-yllethanol

113 3-(1H-indazol-4-y)-7-(8-isopropyl-S-azabicyclo[3.2. 1Jont-3-yl)-2- 464.3
pyridin-4-ylpyrazolo[1,5-a]lpyrimidine

114 3-(1H-indazol-1-yl)-7-[8-(methylsulfonyl}-8-azabicyclo[3.2. 1]Joct-3- | §00.3
vi]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimiding

115 3-[3-( 1 H-indazol-4-yl)-2-pyriclin-1-ylpyrazolo[1,5-a]pyrimidin-7-yl]- | 465.2
S-azabicyclo[3.2.1]octan=-8-carboxamide

116 2-{3-[3~( 1 H-indazal-4-yl)-2-pyridin~d-ylpyrazolo[ 1,5-a)pyrimidin-7- | 507.3
yl]-8-azabicyclo[3.2. 1]oct-8-yli-N, N-dimethyl-2-cxoethanamine

117 £3-[3~(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazola[1,5-a]pyrimidin-7-yl]- | 461.2
8-azabicyclof3.2. 1]oct-8-yllacstonitrile

118 N-ethyl-3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- 493.2
a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1]Joctans-8-carboxamide

119 7-(8-acetyl-S-azabicyclo[3.2.1]oct-3-yl)-3-{1 H-indazcl-4-yl)-2- 464.2
pyridin-4-ylpyrazolo[1,5-a]pyrimidine

120 3-[3-(1H-indazol-1-yl)-2-pyridin-1-ylpyrazolo[1,5-a]pyrimidin-7-yl]- | 493.2
N, N-dimethyl-8-azabicyclo[3.2. 1Joctane-2-carboxamide

121 tert-butyl (18,4 S)-5-{[3-(+-chlor-3-methoxyphenyl)-2-pyridin-4- 547.2,
ylpyrazolo[1,5-a]pyrimidin-7-yllmethyl}-2,5-
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Example Compound Name MS, ESI
(m/z)

diazabicyclo[2.2.1]heptane-2-carboxylate

122 tert-butyl (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4- 603.2
ylpyrazolo[1,5-a]pyrimidin-5-ylJphenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

123 tert-butyl (18,4 S)-5-{3-[3-(1H-indazol-4-y1)-2-pyridin-4- 585.3
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

124 7-{3-[(18,4S)-2,5-diazabicyclo[2.2. 1]hept-2-yl]phenyl}-3-(1H- 4852
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

125 tert-butyl (18,4 S)-5-{4-[3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4- 619.2
ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

126 3-(1H-indazol-4-yl)-7-{3-[(1S,4 S)-5-methyl-2,5- 499.2
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

127 3-(7-chioro-1H-indazol-4-yl)-7-{4-[(1S,4S)-2,5- 519.3
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

128 tert-butyl (2S)-2-({3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- | 619.3; '
a]pyrimidin-7-yl}-8-azabicyclo[3.2.1]oct-8-yl}carbonyl)pyrrolidine-1-
carboxylate

129 3-(1H-indazol-4-yl)-7-(8-L-prolyl-8-azabicyclo[3.2.1]oct-3-yl)-2- 519.3
pyridin-4-ylpyrazolo[1,5-a]pyrimidine

130 1-{3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7- | 478.2
yl]-8-azabicyclo[3.2.1]oct-8-yl}propan-2-one

131 ethyl 3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- 512.3
a]pyrimidin-5-yl]-8-azabicyclo[3.2.1]Joctane-8-carboxylate

132 7-{4-[(1S,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3- | 493.2
(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

133 3~(7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}- | 479.2
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol

134 3-(7-{2-fluoro-4-[(1S,4 S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2- 4932
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol

135 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yI}-2-methylphenyl}-3- | 517.2
(7-fluoro-1H-indazol-4-yh-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

136 3~(7-fluoro-1H-indazol-4-yl)-7-{2-methyl-4-[(1S,4S)-5-methyl-2,5- [ 531.2
diazabicyclo[2.2.1]hept-2-yl)phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

137 7-(8-azabicyclo[3.2.1]oct-3-yl)-3-(7-fluoro-1 H—indazol-4—y|)—2- 440.2
pyridin-4-ylpyrazolo[1,5-a]pyrimidine

138 {3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- 479.1
a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1Joct-8-yl}acetonitrile

139 3-(7-chloro-1H-indazol-4-yl)-5-{4-[(1S,4S)-2,5- 519.0
diazabicyclo[2.2.1]hept-2-yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

140 3-(1H-indazol-4-yl)-7-[6-(8-methyl-3,8-diazabicyclo[3.2. 1]oct-3- 514.3
yhpyridin-3-yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

141 3-(7-chloro-1H-indazol-4-yl)-7-{4-[(15,4 S)-5-methyl-2,5- 533.3;
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

142 7-(1,4-dioxaspiro[4.5]dec-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4- 453.3;
ylpyrazolo[1,5-a]pyrimidine

143 3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5- 513.2
diazabicyclo[2.2.2]oct-2-yl]phenyi}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

144 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.2]oct-2-yl]phenyl}-3-(1 H- 499.2
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

145 7-{2-[(1S,48)-2,5-diazabicyclo[2.2.1]hept-2-yI}-4,6-difluorophenyl}- | 521.7
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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Example

Compound Name

MS, ESI
(m/z)

144

5-[(18,45)-2,5-diazabicyclo[2.2. 1]hept-2-vI]-2-[3-(1H-indazol-1-yl)-
2 -pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-N,N-dimethylaniline

5283

147

7-12,4-diffluoro-6-[( 15,4 8)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-
vlphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-
a]pyrimidine

53

2

(."I

2-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5 a]pyrnmdm-?-yl]-
N N-dimethyl-5-(15,4 S)-5-methyl-2 S-diazabicyclo[2.2.1]hept-2-
yl]aniline

7-{ciz-4-[(18,48)-2,5-diazabicyclo[2.2. 1]hespt-2-yl]cyclohexyli-3-
(1H-indazol-4-yN)-2-pyridin-4-ylpyrazolo{1,5-a]pyrimidine

3-(1H-indazol-4-yl)-7-[ciz-4-(3-ona-8-azabicyclo[3.2. 1]oct-8-
yheyclohexyll-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine

3-(1H-indazol-1-yl)-7-[trans-4-(3-oxa-B-azabicyclo[3.2. 1]oct-8-
yheyclohexyl]-2-pyridin-4-ylpyrazolo] 1,5-alpyrinmiding

3-(1H-indazol-4-yl)-7-[cis-1-(@-oxa-3-azabicyclo[3.2. 1]oct-3-
yhcyclohexyl]-2-pyridin-<-ylpyrazolo] 1,5-alpyrimiding

3-(1H-indazol-1-yl)y-7-[trans-4-(3-0xa- 3-a_ah|cyc|u[3 2 1]ont-3-
yl)cyclohexylj-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

3-(1H-indazol-4-yl)-7-I0is-4-[(18,45)-2-0xa-5-
arabicyclo[2.2. 1]hept-5-yl]cyclohexyll-2-pyridin-4-ylpyrazola[1,5-
ajpyrimidine

3-(1H-indazol-4-yl)-7-{tranz-4-[(1S,4S)-2-a-5-
azabicyclo[2.2. 1]hept-5-yllcyclohexyl-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

7-{trans-4-[{ 15,4.5)-2,5-diazabicyclof2 2 1Thepl-2-yieyclohaxyll-3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

7-4-[(1S,45)-2,5-diazabicyclof2.2. 1] hept-2-yl]-3-
(trifluoromethylphenyli-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine

7-14-{(18,45)-2,5+iazabicyclnf[2.2. 1]hept-2-yl]-1-naphthyl}-3-(1H-
indazol-4 y1y 2-pyridine-+ylpyrazolo[1,5-alpyrimiding

3-(1H-indazol-4-yl)-7-{4-[(1S,45)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]-3-(trifluoromethyl)phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine

160

3-(1H-indazol-4-yl)-7-14-[( 1 5,4.5)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yi]-1-naphthyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine

161

7-14-[(15,45)-2,5-diazabicyclo[2.2. 1]hept-2-yl}-3,5-difluarophenyl)-
3-(1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

162

7-14-[(15,48)-2,5-diazabicyclo[2.2. 1]hept-2-yI]-2,3-diflucrophenyl)-
3-(1 H-indazol-4-yl)-2-pyrid in~4-y|pyraz-:;lo[1 S5-a]pyrimidine

1653

7-14-[(1S,4S)-2,5-diazabicyclo[2.2. 1]hept-2-yl]-2,5-diflusrophenyl)-
3 ( 1H-indazol-4-yl)}-2-pyridin-4-ylpyrazolo[1, -a]pynmldlne

164

7-13,5-difluoro-1-[(18,48)-5-methyl-2,5-diazabicyclo[2.2. 1]hapt-2-
yl]pl1enyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

165

7-12, 3-difluoro-4-[(1S,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine

166

7-12 5-difluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-
yllphenyl}-3-(1H-indazol-1-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

167

7-14-[(18,43)-5-ethyl-2,5-diazabicyclo[2.2. 1]hept-2-yl}-2,6-
dlﬂunmphenyl" -3~(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine

168

7-12,6-difluoro-4-[(1S,4S)-S-isobutyl-2,S-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl}-2-pyr |d|n~1-ylpyrazolo[1 ,5-
a]pyrimidine

7-12 s-difluoro-1-[(1S,15)-5-isopropyl-2,5-diazabicyclo[2.2. 1]hept-

5:3.2
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Example Compound Name N MS, ESI
" (m/z)

2-yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

170 7-{4-[(18S,4S)-5-cyclobutyl-2,5-diazabicyclo[2.2.1]hept-2-yI]-2,6- 5752
difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

171 7-(1,4-dioxaspiro[4.5]dec-8-yl)-3-(7-fluoro-1H-indazol- 4-y|)-2- 471.2
pyridin-4-ylpyrazolo[1,5-a]pyrimidine

172 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.2]oct-2-yi]-2-fluorophenyl}-3- 517.2
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

173 7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.2]oct-2- 5312
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine

174 3-(1H-indazol-4-yl)-2-pyridin-4-yl- 7 -{2,3,5,6- tetrafluoro-4- -[(1S,48) | 571.2
5-methyl-2,5-diazabicyclof2.2.1]hept-2 -yl]phenyl}pyrazolo[1 5-
a)pyrimidine

175 tert-butyl (18,4 S)-5-{3-chloro-4-[3-(7-fluore-1H-indazol-4-yl)-2- 637.3

pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yljphenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

176 7-{cis-4-[(1S,4S)-2,5-diazabicyclo[2.2. 1]hept—2—yl]cyclohexyl} -3-(7- | 509.2 ‘
fluoro-1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo{1,5-a]pyrimidine '

177 3-(7-fluoro-1H-indazol-4-yl}-7-{cis-4-[(1S,4S)-2-oxa-5- 510.3
azabicyclo[2.2.1]hept-5-yllcyclohexyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

178 3~(7-fluoro-1H-indazol-4-yl)-7-{trans-4- [(1 S,48)-2- —oxa-5- 510.3
azabicyclo[2.2.1]hept-5-yl]cyclohexyl}-2-pyridin-4-ylpyrazolof1,5-
a)pyrimidine

179 3-(7-fluoro-1H-indazol-4-yl}-7-[cis-4-(8-oxa-3-azabicyclo[3.2.1]oct- | 524.3
3-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

180 3-(7-fluoro-1H-indazol-4-yl)-7-{trans-4-(8-oxa-3- 5243
azabicyclo[3.2.1]Joct-3-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

181 3-(7-fluoro-1H-indazol-4-yl}-7-[cis-4-(3-oxa-8-azabicyclo[3.2.1]oct- | 524.3
8-yhcyclohexyll-2-pyridin-4-ylpyrazolof1,5-a]pyrimidine

182 3-(7-fluoro-1H-indazol-4-yl)-7-[trans-4-(3-oxa-8- 524.3
azabicyclo[3.2. 1]oct-8-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

183 7-{trans-4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-3- | 509.2

(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine "
184 7-{2-chloro-4-[(1S,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3- | 289.6
(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a}pyrimidine

185 7-{4-{(18,4 8)-2,5-diazabicyclo[2.2.1]hept-2-yl]-3-fluorophenyl}-3- 503.2
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-a]pyrimidine

186 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2- 563.2
(trifluoromethyl)phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine

187 7-{2-bromo-4-[(1S,48)-2,5-diazabicyclo[2.2. 1]hept-2-yl]phenyl}-3- | 563.1
(1H-indazol-4-yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

188 7-{3-fluoro-4-[(1S,4 S}-5-methyl-2,5-diazabicyclo[2.2.1]hept-2- 517.2
ylJphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-
ajpyrimidine

189 3-(1H-indazol-4-yl)-7-{4- [(1 S,48)-5-methyl-2,5- 567.2

diazabicyclo[2.2.1]hept-2-yl]-2-(trifluoromethyl)phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine

190 7-{2-bromo-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2- 577.1
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine

191 7-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-3- (1H-lndazol-4-yl)-2-pyr|d|n- 451.2
4-ylpyrazolo[1,5-a]pyrimidine ,

192 7-{2,6-difluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5- 551.3
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diazabicyclo[2.2.1]hept-2-yl]phenyl-3-(1H-indazol-4-yl)-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine

3-(1H-indazol-4-yl)-7-15-[(1S,4S)-2-0xa-5-azabicyclo[2.2. 1]hept-5-
ylimethyljfuran-3-yii-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

1901

tert-butyl (18,4 8)-5-({4-[3-(1H-indazol-4-yl)-2-pyridin-1-
ylpyrazolo[1,5-a]pyrimidin-7-yllfuran-2-y[}methyl)-2,5-
diazahicyclo[2.2.1]heptane-2-carboxylate

589.1

7-15-[(15,45)-2,5-diazabicyclo[2.2. 1Jhept-2-ylinethylfuran-3-yl-3-
{1 H-irndazol-4-yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

tert-butyl (18,4 8)-5-({5-[3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yllthiophen-2-ylimethyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

3-(1H-indazol-1-yl)-7-{5-[(15,4S)-2-oxa-5-azabicyclo[2.2. 1]hept-5-
ylmethyljthiophen-2-yli-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidina

7-15-[(18,45)-2, 5-diazabicyclo[2.2. 1]hept-2-yimethyl]thiophen-2-
yI'-3-(1H-indazol-4-y)-2-pyridin-1-ylpyrazok[1,5-a]pyrimidine

ethyl (3-endo)-3-[3-(1 H-indazol-4-yl)-f-methyl-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidir-7-yl]-2-azabicyclof3.2. 1]octanz-8-
carboxylate

3-(1H-indazol-4-yl)-7-[6-(3-c~a-3-azabicyclof3.2. 1]act-3-yl)pyridin-
3-yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin:

201

3-(1H-indazol-4-yl)-7-16-[(1S,4 S)-2~va-5-azabicyclo[2.2. 1]hept-5-
yllpyridin-3-yl-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidine

202

tert-butyl (1S,4.5)-8-13-[3-( 1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazalo[1,5-alpyrimidin-7-yljbenzyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carhoxylats

tert-butyl (18,4 8)-8-14-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolof1,5-a]pyrimidin-7-yljbenzyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

204

3-(1H-indazol-4-yl)-7-14-[(15,4 8)-2-oxa-F-azabicyclo[2.2.1]hept-5-
yimsthyllphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

208

7-14-[(15,458)-2,5-diazabicyclo[2.2.1]hept-2-ylmethyl]-2-
fluorophenyli-3-(1H-indazol-1-yl)-2-pyridin-4-ylpyrazoln[1,5-
alpyrimidine

206

7-12-flucro-4-[(1 8,4S)-2-«3)-:3-5-ézabic;yc;lo[;'.' 2. 1]hept-5-
yimethyl]phenyll-3-(1H-indazol-4-yl)}-2-pyridin-4-ylpyrazalo[1,5-
alpyrimidine

7-12-fluoro-4-[(1R,4R)-2-0xa-5-azabicyclo2.2 1Thept-5-
ylimethyllphenyl}-3-(1H-indazol-4-yl-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

7-13-[(1S,48)-2,5-diazabicycla[2.2. 1]hept-2-yimsthyllphenyl!-3-
(1 H-indazol-4-y)-2-pyridin-1-ylpyrazolo[1,5-a]pyrimidine

499.2

7-14-[{1S,48)-2,5-diazabicyclo[2.2. 1]hept-2-yImethyl]phenyl}-3-
(1 H-indazol-4-yD)-2-pyridin-4-ylpyrazolof1,5-alpyrimidine

499.3

9-13-fluoro-4-[3-( 1 H-indazol-4-yl)y-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yllbenzyli-3,7-dioxa-9-azabicyclo[3.3. 1jnonane

548

STANDARD BIOLOGICAL AND PHARMALOGICAL TEST PROCEDURES

Evaluation of representative compounds of this invention in standard

pharmacological test procedures indicated that the compounds of this invention possess

significant anticancer activity and are inhibitors of Raf kinase. Based on the activity shown in

the standard pharmacolngical test proceduras, the compounds of this invention are therefore
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useful as antineoplastic agents. In particular, these compounds are useful in treating,
inhibiting the growth of, or eradicating neoplasms such as those of the breast, kidney,
bladder, thyroid, mouth, larynx, esophagus, stomach, colon, ovary, lung, pancreas, liver,
prostate and skin. Compounds of the invention are useful as anti-inflammation agents and

possess activity against inflammation associated with Raf kinases.
TESTING FOR RAF KINASE INHIBITORS

Compounds of formula A were tested as Raf Kinase inhibitors for B-Raf kinase,

“mutant B-Raf kinase and C-Raf kinase, which are associated with inhibiting growth of tumor

cells containing oncogenic forms of Receptor Tyrosine Kinases, K-Ras and Raf kinases.
B-RAF KINASE:

Reagents: Flag/GST-tagged recombinant human B-Raf produced in Sf9 insect
cells, human non-active Mek-1-GST (recombinant protein produced in E. coli), and a
phospho-MEK1 specific poly-clonal Ab from Cell Signaling Technology (Cat. #9121).

TESTING FOR B-RAF KINASE INHIBITORS

B-Raf1 Kinase Assay Procedure: B-Raf-1 is used to phosphorylate GST-MEK1.
MEK1 phosphorylation is measured by a phospho-specific antibody (from Cell Signaling
Technology, Cat. #9121) that detects phosphorylation of two serine residues at positions 217
and 221 on MEK1.

The following Kinase Assay Protocol was employed in accordance with the

invention:

B-Raf Assay Stock Solutions

1. Assay Dilution Buffer (ADB): 20 mM MOPS, pH 7.2, 256 mM R-glycerol phosphate, 5mM
EGTA, 1 mM sodium orthovanadate, 1mM dithiothreitol, 0.01% Triton X-100.

2. Magnesium/ATP Cocktail: ADB solution (minus Triton X-100) plus 200 yM cold ATP and

40 mM magnesium chloride.

4. Active Kinase: Active B-Raf: Used at 0.2 nM per assay point.
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8. Non-active GST-MEK1: Used at 2.8 nM final concentration).

6. TBST - Tris (50 mM, pH 7.5), NaCl (1560 mM), Tween-20 (0.05 %)
7. Anti-GST Ab (GE)
8. Anti pMEK Ab (Upstate)
9. Anti-rabbit Aly / Europium conjugate (Wallac).
B-RAF ASSAY PROCEDURE:
1. Added 25 ul of ADB containing B-Raf and Mek per assay (i.e. per well of a 96 well plate)

2. Added 25 pL of 0.2 mM ATP and 40 mM magnesium chloride in Magnesuium/ATP
Cocktail.

3. Incubated for 45 minutes at RT with occasional shaking.

4. Transfered this mixture to an anti-GST Ab coated 96 well plate (Nunc Immunosorh plates
coated o/n with a-GST. Plate freshly washed 3 x with TBS-T before use.

5. Incubated o/n at 30°C in sold room.
6. Washed 3 x with TBST, ed Anti-Phospho MEK1 (1:1000, dilution depended upon lot)
7. Incubated for 60 minutes at RT in a shaking incubator

8. Washed 3 x with TBST, add Anti-rabbit Ab / Europium conjugate (Wallac) (1:500, difution

depended upon lot)
9. Incubated for 60 minutes at RT on a platform shaker.

10. Washed plate 3 x with TBS-T
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11. Added 100 pL of Wallac Delfia Enhancement Solution and agitated for 10 minutes.

12. Read plates in Wallac Victor model Plate Reader.

13. Collected data and analyzed for single point and ICsy determinations as described by
Mallon R., et al. (2001) Anal. Biochem. 294:48.

5 TESTING FOR C-RAF KINASE INHIBITORS

Assayed in a Raf-MEK-MAP kinase cascade assay as described previously
(Mallon R, et al (2001) Anal. Biochem. 294:48.), except that C-Raf kinase was purchased
from Upstate, Lake Placid, NY and used at a concentration of 0.215 nM per assay point.

TESTING FOR MUTANTS OF B-RAF KINASE INHIBITORS

10 Assayed in a Raf-MEK-MAP kinase cascade assay as described previously
(Mallon R, et al (2001) Anal. Biochem. 294:48.), except that B-Raf kinase mutants
(V600 E) were used.

ANALYSIS OF RESULTS

B-Raf ICso determinations were performed on compounds of formula A from
15  single point assays with > 80 % inhibition. Single point assay: % inhibition at 10 mg/mL
(% inhibition = 1 — sample treated with compound of Formula A/ untreated control
sample). The % inhibition was determined for each compound concentration. [Cso
determinations —Typically the B-Raf assay was run at compound concentrations from

1uM to 3 nM or 0.1 uM to 300 pm in half log dilutions.

20 Selected compounds of formula A exhibited Raf kinase I1Cso values rangng
from 1uM to 0.1 nM, indicating that the compounds are effective inhibitors of Raf
kinases, including B-Raf kinase, mutant B-Raf kinase and C-Raf kinase. The data is

summarized in Table 2.

Table 2. B-Raf ICso Data for compounds of Formula A

25 Example Mean IC5, (UM)
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Example Mean ICs, (uM)
1 0.002

2 0.002

3 0.001

4 >1

5 0.006

6 0.057

7 0.087

8 0.001

9 0.004
10 0.054
11 0.002
12 0.0004
13 0.0003
14 0.002
15 0.01

16 0.009
17 0.044
18 0.0006
19 0.071
20 0.835
21 >1

22 >1

23 >1

24 NT

25 0.001
26 0.01

27 <(0.0003
28 0.016
29 0.0005
30 <0.003
3 0.0018
32 0.0087
33 <0.0003
34 0.0023
35 0.0015
36 0.0082
37 0.021
38 0.0005
39 0.0005
40 0.0007
41 <0.0003
42 0.0004
43 0.134
44 0.0006
45 <0.0003
46 0.0032
47 0.0008
48 >1.0

49 0.255
50 >1.0

51 0.0003
52 <0.0003
53 <0.0003
54 0.16

55 NT

56 <0.0003
57 <(.0003
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Mean ICsp (uM)

58 <0.0003
59 <0.0003
60 <0.0003
61 <0.0003
62 <0.0003
63 <0.0003
64 0.003
65 0.302
66 0.329
67 >1.0

68 0.058
69 NT

70 NT

71 NT

72a 0.566
72b 0.417
73 0.002
74 NT

75 0.0003
76 0.004
77 0.017
78 0.0007
79 0.004
80 0.048
81 0.0004
82 0.002
83 >1.0

84 >1.0

85 0.036
86 0.27

87 0.032
88 >1.0

89 NT

90 0.046
91 0.162
92 NT

93 <0.0003
94 0.0001
95 0.00059
96 NT

97 <0.0003
98 <0.0003
99 0.0016
100 <0.0002
101 <0.0001
102 0.00204
103 <0.0003
104 0.00024
105 NT

106 <0.0003
107 <0.0003
108 NT

109 <0.0003
110 <0.0001
111 Not Tested
112 0.0228
113 0.067

- 136 -

PCT/US2009/035422




WO 2009/108838

Example

Mean ICs, (uM)

114 0.0049
115 0.0091
116 0.0618
117 0.0028
118 0.0067
119 0.0091
120 0.0064
121 >0.1
122 0.0191
123 Not Tested
124 - 0.0376
125 0.0449
126 0.0612
127 0.0313
128 0.0394
129 0.0021
130 0.0759
131 0.0010
132 0.0004
133 <0.0003
134 <(.0003
135 <(0.0003
136 <(0.0003
137 0.0038
133 0.0004
139 0.0012
140 0.0012
141 0.0023
142 0.0022
143 0.0007
144 0.0006
145 0.0744
146 0.0063
147 >().1
148 0.0073
149 0.0032
150 0.0399
161 0.0064
162 0.0064
153 0.0037
154 0.0114
1565 0.0035
156 0.0006
167 0.0012
168 0.0209
169 0.002
160 0.0253
161 0.0027
162 0.0008
163 <(.0003
164 0.0096
165 0.0006
166 0.0004
167 <0.0003
168 <0.0003
169 <0.0003
170 <0.0003
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Example

Mean ICsp (UM)

171 Not Tested
172 0.0003
173 0.0004
174 0.0004
175 0.001
176 0.001
177 0.004
178 0.0067
179 0.0086
180 0.0018
181 0.0021
182 0.0013
183 <0.0003
184 <0.0003
185 0.0017
186 0.0011
187 <0.0003
188 0.0019
189 0.0014
190 <0.0003
191 0.0561
192 0.0004
193 0.0188
194 0.0091
195 0.013
196 0.0115
197 0.0057
198 0.0036
199 0.0055
200 0.0058
201 0.0084
202 >0.1
203 0.012
204 0.010
205 0.00035
206 0.0015
207 0.0005
208 0.042
209 0.0006
210 0.0007

NT= Not tested
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WHAT IS CLAIMED IS:

1. A compound of formula A:

R5
R4 _N
Z N \ R1
3
R N
R2
A

and pharmaceutically acceptable salts thereof;
5  wherein

R' is a 57 membered heterocyclic ring or heteroaryl ring, said ring comprising 1-3
hetercatoms selected from N, O or S, and said ring optionally substituted with one to four
substituents selected from -J, -NO-, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -S(O)R’,
NR'R?, -NR'S(0).R, -OR0OR’, -OR*NR'R’, -N(R")R°OR’, -N(R")R*’NR'R’, -NR'C(O)R’,

10 C(O)R’, -C(O)OR’, -C(ONR'R?, -OC{O)R", -OC(0O)OR’, -OC{ONR'R’, NR'C(O)R’,
NR’C{O)OR’, -NR'C(O)NR'R’, -R°OR’, -R’NR'R’, -R*S(0).R’, -R*C(O)R’, -R*C(0)OR’,
R'C(OINR'R’, -R*OC(O)R’, -R°OC(O)OR’, -ROC(O)NR'R’, -R’NR'C(O)R’,
R°NR'C(O)OR’, -R’NR'C{O)NR'R’, -YR*R', -YR*"NR'R" and -YR'Y;

R? is selected from an aryl ring, a 9-14 membered bicyclic aryl ring, a 5-7 membered

15 hetercaryl ring and a 9-14 membered bicyclic heteroaryl ring, said heteroaryl ring comprising
1-3 heterocatoms selected from N, O and S, said ring optionally substituted with one to four
substituents selected fram -J, -NO:, -CN, -N;, -CHO, -CF;, -OCF:, -R’, -OR’, -S(0).R’, -
NR'R’, -NR’S(0).R", -OR’0OR’, -OR®NR'R’, -N(R")R°0R’, -N(R")R°NR’R’, -NR'C{O)R’,
C(O)R?, -C(OIOR’, -C(O)NR'R’, -OC(O)R?, -OC(O)OR’, -OC(O)NR’R’, NR’C(O)R’,

20 NR'C{O)JOR’, -NR'C(O)NR'R’, -R*OR’, -R®’NR'R", -R*S(0),R", -R*C(O)R’, -R’C(O)OR",
RC(O)NR'R’,  -R®OC(O)R’, -R*OC(O)OR’, -R*'OCIOINR’R’,  -R®*NR'C(QO)R’,
RENR'C(0)OR’, -R*NR'C(O)NR'R’, -OPO(OR");, -YR'R™, -YR’NR'R" and -YR';

R® R! and R® are each independently selected from carbon-linked R® —-X-W-R%, H, J,
C(0)OR’, -C(O)NR'R’, -NR'C(O)R’, -CN, alkyl of 1-6 carton atoms, branched alkyl of 1-8
25  carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring, 57 membered heterocyclic ring, and

5-10 membered hetercaryl ring, said heterocyclic ring or hetercaryl ring comgrising 1-3
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heteroatoms selected from N, O and S, said alkyl of 1-6 carbon atoms, branched alkyl of 1-8
carbon atoms, aryl ring, 5-7 membered heterocyclic ring, and 5-10 membered heteroaryl ring
is optionally substituted with one to four substituents selected from -J, -NO., -CN, -N3, -CHO,
-CF;, -OCF;, -R’, -OR’, -S(O)xR", -NR'R’, -NR’S(O)sR’, -OR°OR’, -OR°NR'R’, -
N(RNR°OR’, -N(R")R°NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R, -
OC(0O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(0)OR’, -NR’C(O)NR'R’, -R*OR’, -R*’NR'R’, -
R®S(O)mR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -R®°OC(O)R’, -R®*OC(O)OR’, -
R8OC(O)NR'R’, -R®NR'C(O)R’, -R®NR’C(O)OR’ -R®NR'C(O)NR'R” and YR, wherein at
least one of R3, R* and R® comprises R®;

R®is a 6-14 membered bridged, bicyclic heterocyclic ring or bicyclic spiro heterocyclic ring,
said ring optionally substituted with one or more substituents selected from -J, -NO., -CN, -
N, -CHO, -CF3, -OCF3, -R’, -OR, -S(O)nR’, -NR'R’, -NR’S(0)mR’, -OR°0OR’, -OR’°NR'R/, -
N(RR®°OR’, -N(R)R°NR'R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -
OC(0)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR'C(Q)OR’, -NR’C(O)NR'R’, -R8OR/, -R®NR'R, -
R®S(O)mR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR’R’, -R®OC(O)R’, -R°OC(O)OR’, -
R®OC(O)NR'R’, -RENR’C(O)R’, -R®NR’C(0)OR’or -R®NR’C(O)NR’R" and YR'®;

R” is H or is independently selected from alkyl of 1-6 carbon atoms, branched alky! of 1-8
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, aryl ring and a 5-10
membered heteroaryl ring, optionally substituted with one to four substituents selected from -
J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R, -OR, -S(O)mR, -NRR, -NRS(O)nR, -OROR, -
OR®NRR, -N(R)R’OR, -N(R)R°NRR, -NRC(O)R, -C(O)R, -C(O)OR, -C(O)NRR, -OC(O)R, -
OC(O)OR, -OC(O)NRR, NRC(O)R, -NRC(O)OR, -NRC(O)NRR, -R?OR, -R®NRR, -R*S(0O)uR,
-R®(C(O)R, -R®C(O)OR, -R®C(ONRR, -R®OC(O)R, -R®OC(O)OR, -R®OC(O)NRR, -
RENRC(O)R, -R®NRC(O)OR, -R®NRC(O)NRR and ZR'", wherein R is selected from alkyl of
1-6 carbon atoms, branched alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl
of 2-6 carbon atoms, cycloalkyl of 3-10 carbon atoms, aryl of 6-10 carbon atoms and
heteroaryl of 6-10 atoms, the heteroaryl comprising 1-3 heteroatoms selected from N, O and
S;

R® is a divalent group independently selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, aryl, heteroaryl, cycloalkyl, and cycloheteroalkyl;

R® is independently a divalent alkyl group of 2-6 carbon atoms;
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R'" is independently selected from cycloalkyl ring of 3-10 carbans, bicycloalkyl ring of 2-1
carbons, aryl ring, heterocyclic ring, heteroaryl ring and a heteroaryl ring fused to one to
three aryl or heteroaryl rings, each heterocyclic ring or heteroary! ring comprising 1-3
heteroatoms selected from N, O and S, each optionally substituted with one to four
substituents selected from —H, -aryl, -CHz-aryl, -NH-aryl, -O-aryl, -S(O)u-aryl, -J, -NO,, -CN, -
N, -CHO, -CF, -OCF;, -R”, -OR’, -§{0).R’, -NR'R’, -NR'S{O).R?, -OR®0R’, -OR’NR'R, -
N(R7IR®OR’, -N(R")R®°NR'R’, -NR'C(O)R’, -C(O)R’, -C{OJOR’, -C(O)NR'R’, -OC(O)R’-, -
OC{O)OR, -OC(OINR'R", -NR'C{O)R’, -NR'C(O)OR’, -NR'C(D)NR'R", -R*0OR", R°'NR'R’, -
R'S(O)R7, -R’C(O)R7, -R’C(O)OR’, -RCONR'R’, -R°C(O)R", -R°C(QO)OR’, -
RIC(OINR'R!, -R*OC(O)R’, -R*OC(O)OR’, -R'OC(O)NR'R’, -R°NR'C(O)R", -
RNR’C(0)OR’, and —-R®*NR’C(O)NR'R’;

J is fluoro, chloro, broma, or iodo;
m is an integer of 0-2;

Y is a divalent group independently selected from a bond, alkyl of 1-6 carbon atoms, alkenyl
of 2-8 carbon atoms, alkynyl of 2-6 carbon atoms, O, and -NR;

X is selected from a divalent alkyl group of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl ring of 3-10 carbons, bicycloalkyl ring of 3-10
carbons, aryl ring, heterocyclic ring and a heteroaryl ring, each heterocyclic ring or heteroaryl
ring comprising 1-3 hetercatoms selected from N, O or S; optionally substituted with one to
four substituents selected from —H, -aryl, -CH:-aryl, -NH-aryl, -O-aryl, -S(O)y-aryl, -J, -NO, -
CN, -Nj, -CHO, -CF:, -OCF;, -R’, -OR’, -S(0).R’, -NR'R’, -NR’S(0),R’, -OR’OR’, -
OR®NRR’, -N(R")R°OR", -N(R"IR’°NR’R", -NR'C(O)R’, -C(O)R", -C{O)OR’, -C{O)NR'R’, -
OC(0)R’-, -OC(0)OR’, -OC(OINR'R’, -NR'C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’, -R°0OR’,
RNR'R’, -R*S(OmR’, -R°C(O)R’, -R*C(O)OR’, -R*C(ONR'R’, -R*C(O)R’, -R*C(0)OR’, -
REC(OINR'R’, -R°OC(O)R’, -R*OC(O)OR’, -R'OC(O)NR'R’, -R'NR'CO)R’, -
R®MR’C(O)OR’, and —R*NR’C{0)NR'R’;

W is selacted from a bond, Z, -0Z-, -Z0- -§(0)Z-, -S(O):NR"Z-, -NR’S(0).Z -, -NR'Z-, -
ZNR’-, -C(0)Z-; -C(0)0Z-, -C(O)NR’Z-, -NR’C(Q)Z-, -NR'C(O)NR’Z-, -OC(0)Z-, -

NR’C(0)0Z-, and -OC(0) NR’Z-; and

Zis a bond or a divalent alkyl of 1-6 carton atoms.

141 -



10

15

20

25

WO 2009/108838 PCT/US2009/035422

2. The compound of claim 1, wherein R' is 4-pyridinyl or 4-morpholinyl, optionally
substituted with one to four substituents selected from -J, -NO,, -CN, -N3, -CHO, -CF3, -
OCFs, -R’, -OR’, -S(0)mR’, -NR’R’, -NR’S(0O)nR’, -OR’OR’, -OR°NR’R’, -N(R")R°OR’, -
N(RHR®NR'R, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR, -
OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’, -R®OR’, -R*NR'R’, -R*S(O)nR’, -
R®C(O)R’, -R®C(0)OR’, -REC(ONR'R’, -R®OC(O)R’, -R®°OC(O)OR’, -R*OC(O)NR'R’, -
RENR’C(O)R’, -R®NR’C(O)OR’, -RENR'C(O)NR'R’, -OPO(OR’),, -YR®R™, -YR®NR'R’ and -
YR™.

3. The compound of claim 2, wherein R? is an aryl ring or a bicyclic ring of formula

Wi
0
»

wherein refers to a 5-7 membered heteroaryl ring comprising 1-3 heteroatoms selected
from N, O and S, said ring optionally substituted with one to four substituents selected from - -
J, -NO2, -CN, -N3, -CHO, -CF3, -OCF3, -R’, -OR’, -S(0)nR’, -NR'R’, -NR’S(0)R’, -OR’OR’,
-OR®NR'R’, -N(R)R°OR’, -N(R")R°®NR'R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -
OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’, -R°ORY, -
RENR'R’, -R®3(0)nR’, -R®C(O)R’, -R®C(O)OR, -RSC(O)NR7R7, -R®BOC(O)R’, -R®OC(O)OR, -
REOC(O)NR'R’, -R®NR'C(O)R’, -RENR’C(O)OR’, -R®NR'C(O)NR'R’, -YR®’R'", -YR®*NR'R’
and -YR™.

4. The compound of claim 2, wherein R? is a phenyl ring or an indazolyl ring, optionally
substituted with one to four substituents selected from -J, -NO,, -CN, -N;, -CHO, -CF3, -
OCF;, -R’, -OR’, -S(O)nR", -NR’R/, -NR’S(0)xR’, -OR°0OR’, -OR°NR'R’, -N(R")R°OR’, -
N(R)R®°NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -
OC(O)NR'R’, NR'C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’, -R®OR’, -R®NR'R’, -R*S(0O)nR’, -
R8C(O)R’, -R®C(O)OR’, -R®C(O)NR’R’, -R®OC(O)R’, -R®OC(O)OR’, -R®*OC(O)NR'R’, -
RENR’C(O)R’, -RENR’C(O)OR’, -RENR’C(O)NR'R’, -YR®R", -YR®NR'R’ and -YR™.
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5. The compound of claim 2, wherein R? is selected from halogen substituted phenyl, C4-Cé
alkylsuifonamido substituted phenyl, carbamate substituted phenyl, C;-Cg alkoxy substituted
phenylcarbamate, henzonitrile, hydroxyl substituted benzonitrile, C-C¢ alkoxy substituted
benzonitrile, hydroxyphenyl, C-C; alkyl substituted hydroxyphenyl, halogen substituted
hydroxyphenyl, C-Cg  alkoxyphenyl, halogen substituted C-Cs alkoxyphenyl,
hydroxypyridinyl, C4-Cg alkoxypyridinyl, amino phenyl, halogen substituted amino phenyl,
hydroxyl substituted amino phenyl, formamide substituted phenyl, hydroxyl substituted
phenylformamide, C4-Cg alkoxy substituted phenylformamide, C4-Ce alkoxy substituted amino
phenyl, ureéa substituted phenyl, henzamido, C4-Cg alkyl substituted benzamido, halogen
substituted benzamido, indazolyl, C4-Cs alkyl substituted indazolyl, halogen substituted
indazolyl, halo C4-C; alkyl substituted indazolyl, perfluoro C-Ci alkyl substituted indazalyl,
benzamidazolyl, halogen substituted benzamidazolyl, dihydro-pyrrolodinyl, substituted
dihydro-pyrrolodinyl, dihydro-indolyl, substituted dihydro-indolyl and axadiazalyl substituted
phenyl.

6. The compound of claim 2, wherein R® is a bridged, bicyclic heterocyclic ring selected
g

from:

20 21

F[\)ZO IIQ?'O 21 E R 20

™ N N A d FiR
~R21 R='L an N
| X kN N
R21

optionally substituted on nitrogen with R? and optionally substituted on one or more carbons

of the bridged, bicyclic heterocyalic ring with R?!, wherein

R™ is selected from H, -C(O)OR’, -C{O)NR'R’, -C{O)R’, -S(0)«R’, alkyl of 1-6 carbon atoms,
branched alkyl of 1-8 carbon atoms, cyslaalkyl ring of 3-10 carbons, aryl ring, 5-7 membered
heterocyclic: ring and 5-10 membered heteroaryl ring, each heteracyclic ring or heteroaryl
ring comprising 1-3 heteroatoms selected from N, O or 8, each of the alkyl of 1-6 carton
atoms, branched alkyl of 1-8 carbon atoms, aryl ring, heterocyclic ring and heteroaryl ring
optionally substituted with one to four substituents selected from -J, -NOz, -CN, -N3, -CHO, -
CFs, -OCFs, -R', -OR’, -§(0).R’, -NR'R’, -NR'S(0).R’, -OR’OR’, -OR’NR'R’, -
N(R7)R?OR’, -N(R7)R?NR'R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -
OC{O)OR’, -OC(OINR'R’, NR'C(O)R’, -NR’C(0)0OR’, -NR'C(O)NR'R’, -R°OR’, -R°NR'R’, -
RIS(0)R", -REC(O)R’, -R*C(O)OR’, -R*C(O)NR'R’, -R°OC(O)R’, -R*OC(0)0OR’, -
RYOC(OINR'R”, -R*NR'C(O)R’, -R*NR'C(0)OR ar -R*NR’C(Q)NR'R” and YR'™: and
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R?' is selected from H, -NO,, -CN, -N3, -CHO, -CF3, -OCFs, -R, -OR’, -S(0),R’, -NR'R’, -
NR’S(O)mR’, -OR°OR’, -OR°NR'R’, -N(R")R°OR’, -N(R")R°NR'R’, -NR’C(O)R’, -C(O)R,
C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR'C(O)OR’,
NR’C(O)NR'R’, -R®OR’, -R®?NR'R’, -R®S(0)nR’, -R®’C(O)R’, -R*C(O)OR’, -R®’C(O)NR'R’, -
R8OC(O)R’, -R®OC(O)OR’, -R®OC(O)NR'R’, -R®NR’C(O)R’, -R®NR’C(O)OR’or
R®NR’C(O)NR'R’ and YR™.

7. The compound of claim 4, wherein R®is R®.
8. The compound of claim 4, wherein R®is X-W-R®, X is aryl or heteroaryl and W is a bond.

9. The compound of claim 4, wherein R®is X-W-R®, X is aryl or heteroaryl and W is ZN R’ or

NR’Z. .

10. A compound of claim 4 wherein R® is a bicyclic spiro heterocyclic ring comprising 1-3
heteroatoms selected from N, O and S, optionally substituted with one to four substituents
selected from -J, -NO,, -CN, -N3, -CHO, -CF3, -OCFs;, -R’, -OR’, -S(O)uR’, -NR'R’, -
NR’S(0)mR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’, -N(R")R°NR'R’, -NR'C(O)R’, -C(O)R,
C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(0)OR’, -OC(O)NR'R, NR’C(0O)R’, -NR'C(O)OR’,
NR’C(O)NR'R’, -R®OR’, -R®NR'R’, -R%S(0).R’, -R®C(O)R’, -R®C(O)OR’, -R®’C(O)NR'R’,
R®OC(O)R’, -R®OC(O)OR’, -R®]OC(O)NR'R’, -R®NR'C(O)R’, -R®°NR’C(O)OR’,
R®NR’C(O)NR’R” and YR™.
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11. A compound selected from 3-(7-{6-[(1-azabicyclo[2.2.2]oct-4-yimethyljamino]pyridin-2
yi}-2-pyridin~4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenal,  3-(7-{8-[(385)-1-azabicyclo[2.2.2]oct-3-
ylamino]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3~(7-{6-[(3R)-1-

(3R)-N-{4-[3-(3-methoxyphenyl)}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]pyridin-2-
yl}quinuclidin-3-amine,  (3R)-N-{5-[3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-7-yl}pyridin-2-yl}quinuclidin-3-amine, 3-{7-[(1-azabicy:lo[2.2.2]ont-4-
ylmethyl)amina]-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-3-yl}phenol, ethyl 3-[3~(3-
methoxyphenyl)}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-7-yl]-8-azabicyclof[3.2. 1]octane-8-
carboxylate,  ethyl  3-[3-(3-hydroxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-S-
azabicyclo[3.2.1]-octane-8-carboxylate, 3-{7-(3-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-ylJphenal,  ethyl  3-[3-(4-chloro-2-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1]octane-&-carboxylate, ethyl 3-[3-(4-chloro-
3-hydroxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-
carboxylate, 5-[7-(R-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolof1,5-a]pyrimidin-3-yl]-2-
chloraphenol, 5-[7-(8-acetyl-8-azabicyclo[3.2.1]oct-3-yl1)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-3-yl}-2-chloraphenol,  Z-chloro-5-{7-[8-(methylsuifonyl)-8-azabicyclo[3.2.1]oct-3-
yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol, 5-[7-(3-acetyl-8-azabicyclo[3.2.1]oct-3-
yh)-2-pyridin-4-ylpyrazolo[1,8-a)pyrimidin-3-yl]-2-chlorophenyl acetate, 7-(8-
azabicyclo[3.2.1]oct-3-yl)-3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine,  3-(4-chloro-3-methoxyphenyl)-7-(&-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-
4-ylpyrazolo[1,5-alpyrimidine,  2-chlore-5-[7-(8-ethyl-8-azabicyclaf3.2.1]oct-3-y1)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-ylJphencl, 7-(8-azabicycla[3.2.1]act-3-yl)-3-(3-methoxyphenyl)-2-
pyridin-4-ylpyrazala[1,5-alpyrimidine, 7-(3-ethyl-8-azabicyclo[3.2.1]not-3-yl)-3-(2-
methoxypyridin-4-y1)-2-pyridin-4-ylpyrazaolo[1,5-a)pyrimidine, 4-[7-(2-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-d-ylpyrazola[1,5-a]pyrimidin-3-yljpyridin-2-ol, 4-[7-(3-athyl-
8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]aniline, 1-{4-[7-(8-
ethyl-8-azabicyclo[2.2.1]0ct-3-yl)-2-pyridin-4-ylpyrazolof1,5-alpyrimidin-2-yljphenyljurea,  3-
(3-methoxyphenyl)-7-[4-(8-methyl-3,8-diazabicyclo[3.2. 1]oct-3-yl)phenyl]-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, 3-{7-[4-(2-methyl-3,8-diazabicyclo[3.2. 1]oct-3-yl)phenyl]-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}pphenol, 3-(4-chlori-3-methoxyphenyl)-7-[4-(8-
methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)phenyl]-2-pyridin-4-ylpyrazolof1,5-a]pyrimidine, 2-
chlora-5-{7-[4-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)phenyl]-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-3-yl}phenaol, 7-{4-[(18,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(3-
methoyyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-{4-[(18,45)-2,5-
diazabicyclo[2.2.1]hept-2-ylphenyl}-2-pyridin-4-ylpyrazolo[1,8-a]pyrimidin-3-yl)phenaol,  3-(7-
{4-[(18,48)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolof 1,5-
alpyrimidin-3-yl)phenol, 3-(4-chlora-3-methoxyphenyl)-7-{4-[(15,4S)-2,5-
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diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  7-{4-[(15,4S)-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(4-fluoro-3-methoxyphenyl)-2-pyridin-4-
yipyrazolo[1,5-a]pyrimidine, 5-(7-{4-[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol, 3-(1H-indazol-4-yl)-7-{6-[(1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,
3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidine, 3-(3-methoxyphenyl)-7-{4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1}-hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(4-fluoro-3-
methoxyphenyl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJphenyl}-2-pyridin-4--
ylpyrazolo[1,5-a]pyrimidine, 5-(7-{4-[(1S,4S)-5-ethyl-2,5-diazabicyclo[2.2.1]-hept-2-yl]phenyl}-
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol, 5-(7-{4-[(1S,4S)-5-acetyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)-2-
fluorophenol, 7-{6-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-3-(7-
methyl-1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-chloro-1H-indazol-4-yl)-
7-{6-[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yI}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{6-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-{6-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-
aJpyrimidin-3-yl)benzamide, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-methylphenyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-7-{2-methyl-4-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, 7-{2-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-4-fluorophenyl}-3-(1H-indazol-4-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-fluoro-2-[(1S,4S)-5-methyi-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine, tert-butyl (15,4 S)-5-{2-[3-(4-chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5- -
a]pyrimidin-7-yl]-5-fluorophenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, 3-(4-chloro-3-
methoxyphenyl)-7-{2-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-4-fluorophenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  3-(4-chloro-3-methoxyphenyl)-7-{4-fluoro-2-[(1S,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-ylJphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-
[(1S,45)-2,5-diazabicyclo-[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine,  2-fluoro-5-(7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3-(4-fluoro-3-methoxyphenyl)-7-{2-methyl-4-
[(18,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 2-fluoro-5-(7-{2-methyl-4-[(1S,4 S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol, 3-(7-{4-[(1S,4S)-2,5-

- 146 -




)

10

15

20

s IQ
N

%)
o)

[A]
3}

WO 2009/108838 PCT/US2009/035422
diazabicyclo[2.2.1]hept-2-yl}-2-methylphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-
ylphenol, 3-(7-{Z-methyl-4-[(1S,4S)-5-methyl-2,6-diazabicyclof2.2.1]hept-2-yl|phenyl}-2-
pyridin-4-ylpyrazclo[1,5-a]pyrimidin-3-yl)phenol, 3-(7-{2-chloro-4-[(1S,45)-2,5-
diazabicyclo[2.2.1]hept-2-ylIphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol,  3-(7-
{2-chloro-4-[(15,4S)-5-methyl-2,5-diazabicycla[2.2.1]hept-2-yl)phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yDphenal,  7-{2-chloro-4-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-
vilphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine,  7-{2-chloro-4-[(15,45)-
5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine, ethyl 3-[3-(3-hydroxy-4-methylphenyl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-7-yl]-8-azabicyclo[3.2. 1]octane-8-carboxylate, 5-[7-(5-ethyl-8-
azabicyclo[3.2.1]ast-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-2-yl}-2-fluorophenol, ethyl 3-
[3-(2,3-difluorophenyl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidin-7-yl}-3-azabicyclo[3.2. 1]octane-
8-carboxylate, ethyl 3-(34{3-[(methylsulfonyl)amino]-phenyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate, methyl {4-[7-(8-ethyl-3-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-ylJphenyl}carbamate,  4-[7-
(8-ethyl-8-azabicyclo[3.2.1]-act-3-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-
hydroxybenzonitrile, tert-butyl {4-[7-(8-ethyl-S-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a)pyriridin-3-yl)-2-methoxyphenyl}carbamate, 4-[7-(8-ethyl-8-
azabicyclo[2.2.1]0ct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}-2-methoxyaniline, 2-
amino-5-[7-(8-ethyl-8-azabicy:lo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-
vilphenol, N-{4-[7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
3-yll-2-hydroxyphenyl}formamide, N-{4-[7-(S-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
yipyrazolo[1,5-alpyrimidin-3-ylj-2-methoxyphenyl}formamide, ethyl 3-[3-(1H-indazol-4-yl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2. 1Joctane-3-carbaoxylate, 7-(S-
azabicyclo[3.2.1]oct-3-yl)-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo-[1,5-a]pyrimidine, ethyl 3-
[3-(7-chloro-1H-indazol-4-yh)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-S-
azabicyclof3.2.1]actane-8-carboxylate, ethyl 3-{2-pyridin-4-yl-3-[7-(trifluoromethyl)-1H-
indazol-4-yllpyrazolo[1,5-a]pyrimidin-7-yl}-8-azabicyclo[3.2.1}-octane-8-carboxylate, 7-(8-
ethyl-S-azabicyclof3.2.1]oct-3-yl)-3-(7-methyl-1H-indazol-4-yl)-2-pyridin- d-yipyrazolof1,5-
alpyrimidine, ethyl 3-[3-(7-methyl-1H-indazol-4-yl)2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-
8-azabicyclo[3.2.1]octane-8-carboxylate, 3-(7-chloro-1 H-indazol-4-yl)-7-(8-ethyl-8-
azabicycha[3.2.1]oat-3-y)-2-pyridin-d-ylpyrazolo[1,5-a] pyrimidine, 7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-yl-3-[7-(trifluoromethyl)- 1 H-indazol-4-yl]pyrazalo[1,5-
alpyrimidine, ethyl 3-[3-(7-fluoro-1H-indazol-4-yly-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-
B-azabicyslo[3.2.1]octane-8-carboxylate,  3-(7-chloro-6-fluoro-1H-indazol-4-yl)-7-(8-ethyl-3-
azabicyclo[3.2.1]oct-2-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  ethyl  3-[3-(2-0x0-2,3-
dihydro-1H-benzimidazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-&-
azabicyclo[3.2.1]-actane-3-carboxylate, ethyl  3-[3-(1H-indol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
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a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, ethyl 3-[3-(1H-indol-6-yl)-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, ethyl 3-[3-(2-oxo-
2,3-dihydro-1H-pyrrolof2,3-b]pyridin-4-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidin-7-yl]-8-
azabicyclo[3.2.1]octane-8-carboxylate, 7-(8-ethyl-8-azabicyclo-[3.2.1]oct-3-yl)-3-(1H-indol-6-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl  3-[3-(2-ox0-2,3-dihydro-1H-indol-6-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, 2-chloro-5-
[7-(2,2-dimethyl-1,3-dioxolan-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol, 7-(8-
Ethyl-8-azabicyclo[3.2.1]-octan-3-yl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine, Ethyl 3-(3-(3-(1,3,4-oxadiazol-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate, tert-Butyl (1S,4S)-5-{3-fluoro-4-[3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo-
[2.2.1]heptane-2- carboxylate, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-
3-(1H-indazol-4- yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-Fluoro-4-[(1S,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 7-{2-fluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo-[1,5-a]pyrimidine,  (1S,4S)-5-{3-Chloro-
4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl}-phenyl}-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester, 7-[2-Chloro-4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
bis-hydrochloride salt, 7-[2-Chloro-4-((1S,4S)-5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
phenyl]-3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine, tert-butyl (1S,4S)-5-{3,5-
diflucro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-
diazabicyclo[2.2.1]heptane-2- carboxylate, 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]-heptan-2-yl)-
2,6-difluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine, 7-{2,6-
difluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yllphenyl}-3-  (1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-Butyl (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]Jphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate,  7-[4-(2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-yl-pyrazolo[1,5-a]pyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
hydrochloride, tert-Buty! (18,4S)-5-{3-fluoro-4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate, 7-{4-
[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-(7-fluoro-1H- indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{2-fluoro-4-[(1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-
Butyl (1S,4S)-5-{3,5-difluoro-4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidin-7-yl]phenyl}-2,5-diazabicyclof2.2.1]heptane-2- carboxylate, 7-{4-[(1S,4S)-2,5-
Diazabicyclo[2.2.1]hept-2-yl]-2,6-difluorophenyl}-3-(7-fluoro-1H-indazol-4-yi)-2-pyridin-4-
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ylpyrazolo[1,5-a]pyrimidine, 7-{2,6-Difluoro-4-[(1S,43)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yllphenyl}-3- (7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl 3-[3-
(1H-indazol-d4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-5-yl]-8-azabicyclo[3.2.1]-octane-8-
carboxylate, 2-{3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidin-7-yl]-8-
azabicyclo[3.2.1]oct-8-yl}ethanol, 3-(1H-indazol-3-yl)-7-(8-isopropyl-8-azabicyclo[3.2.1]oct-3-
yl)-2-pyridin-3-ylpyrazalof1,5-alpyrimidine, 3-(1H-indazol-4-yl)-7-[3-(methylsulfonyl)-3-
azabicyclo[3.2.1]0ct-3-yl]-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine, 3-[3-(1H-indazol-d-yl)-2-
pyridin-d-ylpyrazalo[1,5-alpyrimidin-7-yl}-8-azabicyclo[3.2. 1]octane-8-carboxamide,  2-{3-[3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazola[1,5-alpyrimidin-7-yl]-8&-azabicyclo[3.2. 1 ]oct-8-yl}-N, N-
dimethyl-2-oxoethanamine,  {3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-7-
yl}-8-azabicyclo[3.2.1]oct-8-yl}acetonitrile, N-ethyl-3-[3-(1H-indazol-4-yl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxamide, 7-(2-acetyl-8-
acabicyclo[3.2.1]Joct-3-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-[3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-a]pyrimidin-7-yl]-N, N-dimethyl-8-
azabicyclo[3.2.1]octane-8-carboxamide, feri-butyl (15,43)-8-{[3-(4-chlore-3-methoxyphenyl)-
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yllmethyl}-2,5-diazabicyclo[2.2. 1]heptane-2-
carboxylate, tert-butyl (15,45)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-vlpyrazolo[1,5-
alpyrimidin-5-ylJphenyl}-2,5-diazabicyclo-[2.2.1]heptane-2-carboxylate, fert-butyl (15,45)-5-
{3-[3-(1H-indazol-4-yl)}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yllphenyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate, 7-{3-[(18,45)-2,5-diazabicyclo[2.2. 1]hept-2-
vilphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, tert-butyl (1S,4S)-5-{4-
[3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidin-7-yl]phenyl}-2,5-
diazahicyclo[2.2.1]heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-{3-[(1S,4£)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]pheny}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  3-(7-chloro-1H-
indazol-4-yl)-7-{4-[(15,45)-2,5-diazabicyclo[2.2.1Thept-2-yl]phenyl}-2-pyridin-+-ylpyrazolof1,5-
alpyrimidine, tert-butyl (28)-2-({3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
7-yl]-8-azabicyclof3.2. 1]oct-2-yl}carbanylpyrrolidine-1-carboxylate,  3-(1H-indazol-4-yl)-7-(8-
L-pralyl-8-azabicyclo[3.2.1]oct-3-y1)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine, 1-{3-[3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]oct-S-yl}propan-2-
one, ethyl 3-[3-(7-flucro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-5-yl]-8-
azabicyclof3.2.1]octane-2-carboxylate, 7-{4-[(18,48)-2,5-diazabicyclo[2.2. 1]hept-2-yl]-2-
flucrophenyl}-3-(3-methoxyphenyl)-2-pyridin-d-ylpyrazolof1,5-a)pyrimiding,  3-(7-{4-[(15,48)-
2,8-diazabicyclo[2.2.1]hept-2-yl]-2-flucrophenyl}-2-pyridin-4-ylpyrazolo[ 1,5-a] pyrimidin-3-
yhphenaol, 3-(7-{2-luoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-yl]phenyi}-2-
pyridin~3-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol,  7-{4-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-
yll-2-methylphenyl}-2-(7-fluoro-1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-
fluoro-1H-indazol-4-yl)-7-{2-methyl-4-[(1S,4S)-5-methyl-2,5-diazabicyclo-[2.2. 1]hept-2-
yllphenyll-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, 7-(8-azabicyclo[3.2.1]oct-3-y1)-3-(7-fluoro-
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1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, {3-[3-(7-fluoro-1H-indazol-4-yl)-2-

pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]oct-8-yl}acetonitrile, 3-(7-chioro-
1H-indazol-4-yl)-5-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  3-(1H-indazol-4-yl)-7-[6-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-
yl)pyridin-3-yll-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(7-chloro-1H-indazol-4-yl)-7-{4-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine,  7-(1,4-dioxaspiro[4.5]dec-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a)pyrimidine, 3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo-[2.2.2]oct-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-[(1S,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl]-4,6-difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine,  5-[(1S,4S)-2,5-diazabicyclof2.2.1]hept-2-yl]-2-[3-(1H-indazol-4-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-N,N-dimethylaniline, 7-{2,4-difluoro-6-[(15,4S)-
5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 2-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-
N,N-dimethyl-5-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]aniline, 7-{cis-4-[(1S,4S)-
2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1 H-indazol-4-y|)-7-[cié-4-(3-oxa-8-azabicycl 0[3.2.1]oct-8-yl)cyclohexyl]-2-
pyridin-4-ylpyrazolo[1,5-alpyrimidine, 3-(1H-indazol-4-y1)-7-[trans-4-(3-oxa-8-
azabicyclo[3.2.1]-oct-8-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1 ,5-a]pyrimidine, 3-(1H-indazol-
4—y|)—7-[cis-4-(8-bxa-3-azabicyclo[3.2. 1]oct-3-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1 H-indazoI-4-y|)—7—[tfans—4—(8—oxa—3—azabicyclo[3.2.1 Joct-3-yl)cyclohexyl}-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, - 3-(1H-indazol-4-yl)-7-{cis-4-[(1S,4 S)-2-0xa-5-
azabicyclo[2.2.1]hept-5-yl]cyclohexyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-
4-yl)-7-{trans-4-[(1S,4 S)-2-oxa-5-azabicyclo[2.2.1]hept-5-yl]cyclohexyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{trans-4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yljcyclohexyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-
diazabicyclo[2.2.1]hept-2-yl]-3-(trifluoromethyl)phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl}-1-naphthyl}-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-7-{4-[(15,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]-3-(trifluoromethyl)phenyl}-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine,  3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yI]-1-
naphthyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1 S;4S)—2,5-diazabicyclo[2.2.1]hept-2-
yl]-3,5-difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{4-
[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2,3-difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2,5-
difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{3,5-difluoro-4-
[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
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ylpyrazolo[1,5-a]pyrimidine, 7-{2,3-difluoro-4-[(1S,48)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazal-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2,5-difluoro-4-
[(18,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7{4-[(15,48)-5-athyl-2,5-diazabicyclo[2.2.1]-hept-2-yl]-2,6-
diflucrophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a)pyrimidine,  7-{2,6-difluoro-1-
[(18,48)-5-isobutyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]phenyl}-3-(1 H-indazol-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{2,6-difluoro-4-[(1S,45)-5-isopropyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazalo[1,5-
alpyrimidine,  7-{4-[(18,48)-5-zylabutyl-2,5-diazabicycla[2.2.1Thept-2-yl]-2,6-difluoraphenyl}-
3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine,  7-(1,4-dioxaspiro[4.5]dec-8-yl)-2-
(7-ﬂuoro-1 H-indaz:‘-l--t-yl)-Q-pyridin-4-ylpyrazolo[1 S-a]pyrimidine, 7-{4-[(1 8,45.‘)-2,5-

alpyrimidine,  7-{2-fl uoro—4-[(1 5,48)-5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl]phenyl}-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 3-(1H-indazol-4-yl)-2-pyridin-4-yl-7-
{2,3,5,6-tetrafluoro~4-[(1S,48)-5-methyl-2,5-diazabicy:lo[2.2.1]hept-2-yllphenyl}pyrazola[1,5-
a]pyrimidine, tert-butyl (18,4 8)-5-{3-chloro-4-[3-(7-fluoro-1 H-indazol-4-yl)-2-pyridin-4-
yipyrazolo[1,5-alpyrimidin-7-yllphenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate,  7-{cis-
4-[(18,48)-2,5-diazabicyclof2.2. 1Thept-2-yl]cyclohexyl}-3-(7-fluoro- 1 H-indazol-4-yl)-2-pyridin-
4-ylpyrazolo[1,5-alpyrimidine, 3-(7-fluoro-1H-indazol-4-yl)-7-{cis-4-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1 ]I'uept-s-yl]cyclohexyl}-.?-pyri(lir1-4?ylpyrazolo[1 ,9-alpyrimidine, 3-(7-fluoro-1H-
indazol-3-yl)-7-{trans-4-[(18,4S)-2-0xa-5-azabicyelo[2.2.1]hept-5-yl]cyclohexyl}-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 3-(7-fluoron-1H-indazol-4-yl)-7-[cis-4-(S-oxa-3-
azabhicyalo[3.2.1 ]oct-?.-yl')-3yc;lohexyl]-2-pyridin-4fylpyraiolo['l ,5-a]pyrimidine,  3-(7-fluoro-1K-
indazol-4-y|)-7-[trans~4-(8-oxa-3-azahicyclo[3.2.1]oct-3-yl)c:yclohexyl]—’.z;pyriciin-4-
ylpyrazolo[1,5-a]pyrimidine, 3-(7-flucro-1H-indazol-4-y1)-7-[vis-4-(3-0xa-8-
azabicycla[3.2.1]oct-8-yl)eyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  3-(7-flucro-1H-
indazol-4-yl)-7-[trans-4-(3-oxa-8-azabicy:la[2.2.1]oct-8-yl)cyclohexyl]-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine,  7-{trans-4-{(15,45)-2,5-diazabicyclo[2.2. 1]hept-2-yl]cyclohexyl}-
3~(7-fluoro-1H-indazol-3-yl)-2-pyridin-4-ylpyrazolo[1,5-ajpyrimidine,  7-{2-chloro-4-[(18,45)-
2,5-diazabicyclo[2.2.1]-hept-2-yl]phenyl}-3~(7-fluoro- 1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazoto[1,5-alpyrimidine, 7-{4-[(13,48)-2,5-diazabicyclo[2.2. 1]hept-2-yl]-3-fluorophenyl}-3-
(1H-indazol-4-yl)-2-pyridin-4-ylpyrazala[1,5-a]pyrimidine, 7-{4-[(15,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl]-2-triflunrcmethiylphenyl}-3-( 1 H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine,  7-{2-bromo-4-[(18,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-
3-(1H-indazol-3-yl)-2-pyridin-4-ylpyrazolo[ 1,5-a]pyrimidine,  7-{3-fluoro-4-[(15,4S5)-5-methyl-
2,5-diazabicyclo[2.2.1]hept-2-yllphenyl}-3-(1 H-indazol-4-yl)-2-pyridin-4-ylpyrazolof 1,5-
alpyrimidine,  3-(1H-indazol-4-yl)-7-{4-[( 1S,48)}-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl}-2-
(trifluaromethylyphenyl}-2-pyridin-4-ylpyrazolo[1,5-alpyrimidine, 7-{2-bromo-4-[(15,48)-5-
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methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yi)-2-pyridin-4-ylpyrazolo[1,5-
aJpyrimidine, , 7-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine, 7-{2,6-difluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5-
diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine, 3-(1H-indazol-4-yl)-7-{5-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]hept-5-
ylmethyl]furan-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-butyl (1S,4S)-5-({4-[3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-ylJfuran-2-yi}methyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate, 7-{5-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-
ylmethyljfuran-3-yl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, tert-butyl
(1S,4S)-5-({5-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]thiophen-2-
yl}methyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-{5-[(1S,4S5)-2-
oxa-5-azabicyclo[2.2.1]hept-5-yImethyl]thiophen-2-yl}-2-pyridin-4-ylIpyrazolo[1,5-a]pyrimidine,
7-{5-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-ylmethyl]thiophen-2-yl}-3-(1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine, ethyl (3-endo)-3-[3-(1H-indazol-4-yl)-6-methyl-2-pyridin-
4-ylpyrazolo[1,5-a]pyrimidin-7-yl}-8-azabicyclo[3.2.1]Joctane-8-carboxylate,  3~(1H-indazol-4-
yl)-7-[6-(8-oxa-3-azabicyclo[3.2.1]oct-3-yl)pyridin-3-yi]-2-pyridin-4-ylpyrazolo[1,5-
aJpyrimidine, 3-(1H-indazol-4-yl)-7-{6-[(1S,4S)-2-oxa-5-azabicyclo-[2.2.1]hept-5-yl]pyridin-3-
yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,  tert-butyl  (1S,4S)-5-{3-[3-(1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]benzyl}-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate, tert-butyl (1S,4S5)-5-{4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
aJpyrimidin-7-yl]benzyl}-2,5-diazabicyclo[2.2.1]-heptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-
{4-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]-hept-5-ylmethyl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a)pyrimidine, 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]-2-fluorophenyl}-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{2-fluoro-4-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]hept-5-yimethyl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
ajpyrimidine, 7-{2-fluoro-4-[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]hept-5-yimethyl]phenyl}-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 7-{3-[(1S,45)-2,5-
diazabicyclo[2.2.1]hept-2-yImethyl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolof1,5-
aJpyrimidine,  7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]phenyl}-3-(1H-indazol-4-
yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 9-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]benzyl}-3,7-dioxa-9-azabicyclo[3.3.1]nonane and

pharmaceutically acceptable salts thereof.

12. A method for making a compound of claim 1, comprising the steps of: (a) reacting a

substituted ketone of formula 1
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R4
R3 or R3

with an acetal of N,Ndialkylformamide or an acetal of N,N-dialkylacetamide, to provide an

enaminone compound of formula 2

R4

R3 or R%(K/ N(alkyl),
0

2 :and

(b) reacting the enaminone compound of formula 2 with a substituted 3-aminopyrazole of

formula 8

R1
2
R \\'N
N 8
H,N  H

13. A method a method for making a compound of claim 1, comprising the steps of: (a)

reacting an enaminone compound of formula 2

R4
R3 or R%\)\/N(alkyl)g
0]
2
with an aminopyrazole of formula 8a
R1
N
N
y
HaN
8a

to provide compounds of formula 3¢ and 3d
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R5
R¢ _
R‘t\f\ N N N\ 1
N7\ 1 R
AR T g
\N = R3 N
3c 3d

(b) halogenating one or both of the compounds of formula 3¢ and 3d to provide one or both
of compounds of formula 3e and 3f

R5
R“\%\ N RASNN
N Ry N
X J
3e 3 : and

(c) subjecting one or both of the compounds of formula 3e and 3f to a palladium catalyzed,

Suzuki coupling using aryl or heteroaryl boronic acids or corresponding boronate esters.

14.  The method according to claim 13, comprising an additional step of separating
compounds of formula 3¢ and 3d prior to step (b).

15.  The method according to claim 13, comprising an additional step of separating
compounds of formula 3e and 3f prior to step (c).

16. The method according to claim 13, comprising an additional step of separating
compounds after step (c).

17. A pharmaceutical composition comprising a compound according to any of claims 1-

10 and a pharmaceutically acceptable carrier.

18. A pharmaceutical composition comprising a compound according to any of claims 1-
10 in combination with other kinase-inhibiting pharmaceutical compositions or

chemotherapeutic agents, and a pharmaceutically acceptable carrier.

19. A pharmaceutical composition according to claims 16 or 17, that is capable of
inhibiting Raf kinase activity.
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20. A method of treating a disease associated with inhibiting Raf kinase activity in a
mammal comgprising administering to the mammal a pharmaceutically effective amount of a

compound according to any one of claims 1-10.

21. The method of claim 20, wherein the disease is associated with a B-Raf kinase
dependent condition, a mutant B-Raf kinase condition, or a C-Raf kinase dependent

condition.

22. The method of claim 20, wherein the disease comprises inflammation or cancer.

23. The method of claim 22, wherein the cancer is selected from breast, kidney, bladder,
thyroid, mouth, larynx, esophagus, stomach, colon, ovary, lung, pancreas, skin, liver,

prostate and brain cancer.

24, A method of treating a B-Raf kinase-dependent cancer by administering to a patient

a compound any one of claims 1-10.

25. The method of claim 24, wherein the cancer is selected from the group consisting of:
breast, kidney, bladder, thyroid, mouth, larynx, esophagus, stomach, colon, ovary, lung,

pancreas, skin, liver, prostate and brain cancer.
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DERIVADOS BICICLICOS HETEROCICLICOS O ESPIROBICICLICOS
HETEROCICLICOS ENLAZADOS, DE PIRAZOLO[1,5-A]PIRIMIDINAS,
PROCEDIMIENTOS PARA SU PREPARACION Y USOS DE LOS MISMOS

CAMPO DE LA INVENCION

La presente invencidon se refiere a nuevas composiciones de
pirazolo[1,5-a]pirimidina que son Gtiles para inhibir el crecimiento anormal de
determinados tipos de células. La invenciéon se refisre a determinados
derivados biciclicos heterociclicos o espirobiciclicos heterosiclicos enlazados
de pirazolo[1,5-aJpirimidinas, a sus sales farmacéuticamente aceptables
correspondientes y procedimientos para su preparacion y uso. Los derivados
hiciclicos heterociclicos o espirobiciclicos heterociclicos enlazados de
pirazolo[1,5-a]pirimidinas inhihen el crecimiento de células tumorales, que
contienen formas oncogénicas de Receptores de Tirosina Quinasas, K-Ras y
Raf quinasas.

ANTECEDENTES DE LA INVENCION

Raf es una familia multigénica que expresa oncoproteinas quinasas: A-
Raf, B-Raf y C-Raf (también conocida como Raf-1) como se describe en las
publicaciones de McCubrey y col., en Leukemia, 12(12), 1903-1929 (1998), en
Ikawa y col., en Mol. and Cell. Biol. 8(%), 2651-2354 (1983); n Sithanandarn y
col., en Oncogene 5, 1775-1780 (1990); en Konishi y col., en Biochem. and
Biophys. Res. Comm. 216(2), 526-534 (199%). Estas tres Raf quinasas estan
funcionalmente presentes en determinadas células hematopoyéticas humanas
y su expresion aberrante puede dar como resultado la anulacion de la

dependencia de citocina. Sus mecanismos reguladores difieren en que C-Raf y
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A-Raf parecen necesitar fosforilacidon adicional de serina y tirosina dentro de la
region N del dominio quinasa para la actividad completa, como describen
Mason y col.,, en EMBO J. 18, 2137-2148 (1999). Ademas, la B-Raf quinasa
parece tener una mayor actividad quinasa basal que cualquiera de las quinasas
A-Raf o C-Raf. Estas tres Raf quinasas desempefian funciones criticas en la
transmision de sefnales mitdégenas y anti-apoptoticas. La B-Raf quinasa esta
frecuentemente mutada en diversos canceres humanos, como describen Wan y
col., en Cell 116, 8565-867 (2004), indicando que las Raf quinasas especificas
estan asociadas con el cancer. Las B-Raf quinasas serina/treonina quinasa
citoplasmicas y los receptores de tirosina quinasas de la familia del receptor del
factor de crecimiento derivado de plaquetas (PDGFR) frecuentemente se
encuentran activadas en cancer por mutaciones de un aminoacido equivalente.
Estudios estructurales han proporcionado informacién importante sobre por qué
estas quinasas tan diferentes comparten similares puntos calientes
oncogénicos y por qué la region yuxtamembrana de PDGFR es también una
diana oncogénica frecuente, como describe Dibb en Nature Reviews, Cancer
4(9), 718-27 (2004).

La B-Raf codifica una quinasa regulada por Ras que media en el
crecimiento celular y la activacién de la ruta de transformacion maligna que
controla el crecimiento y la supervivencia de la célula. La activacién de una ruta
Ras/Raf/MEK da como resultado una cascada de eventos desde la superficie
celular hacia el ndcleo celular, incidiendo finalmente en la proliferacion,
apoptosis, diferenciacién y transformacion celular. La activacion de las
mutaciones B-Raf se han encontrado en el 66 % de los melanomas malignos y

en una menor fracciéon de otros canceres incluyendo los colorrectales, segun

e
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notifican Davies H., y col. (2002) Nature 417:906 y Rajagopalan H., y cal.
2002) Nature 418, 934. Recientements, se ha observado que B-Raf muta
frecuentemente en diversos canceres humanos, como describen Wan y col.
(2004) Cell 116, 855-367. Las mutaciones de B-Raf también explican la
activacion de la ruta MAP quinasa comin en carcinomas pulmonares no
microciticos (CPNM). Determinadas mutaciones B-Raf notificadas hasta ahora
en CPNM no son VB00 (39 %: P < 107), sugiriendo fuertemente que las
mutaciones de B-Raf en CPNM son cualitativamente diferentes de las de los
melanomas. Por lo tanto, puede haber diferancias terapéuticas entre los
canceres de pulmdn y los melanomas =n respuesta a inhibidores de Raf
guinasa, como describen Karasarides y col., en Oncogene 23(37), 5202-6293
(2004) y Bollag y col., en Current Opinien in Invest. Drugs, 4(12), 1436-1441
(2003). Sin embargo, mutaciones B-Raf no comunes en canceres pulmonares
humanos pueden identificar una subserie de tumores sensibles a la terapia
diana, como describen Brose y col.,, en Cancer Research 62(23):6997-7000
(2002) y como se describe en la solicitud de Patente de Estados Unidos
Publicacion N® 2005/257060.

Las Raf quinasas también son componentes clave de las rutas de
transduccién de sefal por las que los estimulos extracelulares especificos
provocan respuestas celulares exactas en células de mamiferos. Los
receptores de la superficie celular activados activan las proteinas Ras/Rap en
la cara interna de la membrana plasmatica, que a su vez reclutan y activan a
proteinas Raf. Las proteinas Raf activadas fosforilan y activan a las proteinas
rfuinasas intracelulares MEK1 y MEK2. A su vez, las MEK activadas catalizan

la fosforilacién y la activacion de la protzina quinasa activada por mitégeno
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(MAPK) p42/p44. Una diversidad de sustratos citoplasmicos y nucleares de la
MAPK activada se asocian directa o indirectamente con la respuesta celular
frente al cambio del entorno celular. De hecho, se ha demostrado que las
mutaciones B-Raf, predicen sensibilidad frente a la inhibicion farmacolégica de
MEK por inhibidores de pequena molécula limitando el crecimiento tumoral en
xenoinjertos mutantes de B-Raf, como describen Solit y col., en Nature Letters
to Editor, 6 de nov., 2005. Se han identificado tres genes distintos en
mamiferos que codifican las proteinas Raf; A-Raf, B-Raf y C-Raf (también
conocida con Raf-1) y se conocen variantes isoférmicas que se obtienen del
corte y empalme diferencial del ARNm. Por lo tanto, es deseable identificar y
caracterizar compuestos que inhiban él crecimiento de celular tumorales, que
incluyan formas oncogénicas de Receptores de Tirosina Quinasas, K-Ras, A-
Raf quinasa, B-Raf quinasa mutante, B-Raf quinasa y C-Raf quinasa.

La Publicacién de Patente Internacional N® WO 2004/052315 describe
determinados inhibidores de tirosina quinasa, que incluyen determinadas
pirazolo[1,5-a]pirimidinas biciclicas sustituidas. Sin embargo, se han descrito
pirazolo[1,5-a]pirimidinas biciclicas no enlazadas y se sabe poco acerca de
cémo otros sistemas anulares, incluyendo restos enlazados biciclicos, se
fusionan al armazén en anillo de pirazolo[1,5-a]pirimidina influenciando en la
relaciéon estructura-actividad (SAR) de las pirazolo[1,5-a]pirimidinas biciclicas
enlazadas. Existe una necesidad de nuevos compuestos que inhiban
selectivamente la actividad Raf quinasa y que sean utiles para el tratamiento de
trastornos mediados por cualquier Raf quinasa. Las composiciones
pirazolo[1,5-a]pirimidinas Dbiciclicas enlazadas de Ila presente invencién

satisfacen esta necesidad insatisfecha y son dutiles en el tratamiento de
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enfermedades asociadas con Raf quinasas, incluyendo =l cancer y la

inflamacién en mamiferos.

SUMARIO DE LA INVENCION

Por consiguiente, la invencién proporciona un compuesto de formula A:

R5
4

RU%””N

\ R1
~ =~

RS N)\g‘

R2
A

y sales farmacéuticamente aceptables del mismo;

en la que

R' es un anillo heterociclico de 5-7 miembros o un anillo heteroarilo,
comprendiendo dicho anillo 1-3 hetercatomos seleccionados entre N, O 0 S, y
estando dicho anillo opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NO:, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -
S(O)R7, -NRR7, -NR’S(0).R’, -OROR’, -OR’NR'R’, -N(R")R?OR’,
N(R)RNR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(0)OR’, -OC(ONR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C{O)NR'R’,
ROR’, -RNR’R’, -R*S{0).R’, -R*C(O)R’, -R*C(O)OR’, -R*C{O)NR'R’,
R¥OC(OIR’, -R*OC(O)OR’, -R*OC(O)NR'R’, -R*NR’C(O)R’, -R*NR’C{O)OR’, -
R*NR’C(O)NR'R’, -YR*R' -YR®*NR'R” y -YR'";

R? se selecciona entre un anillo arilo, un anillo arilo biciclico de 9-14 miembros,
un anillo heteroarilo de 5-7 miembros y un anillo heteroarilo de 9-14 miembros,
comprendiendo dicho anillo heteroarilo 1-3 heteroatomos seleccionados entre
N, O y S, estando dicho anillo opcionalmente sustituido con uno a cuatro

sustituyentes seleccionados entre -J, -NOz, -CN, -N3, -CHO, -CF3, -OCF, -R7, -
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OR’, -8(0)mR’, -NR’R’, -NR”S(0O)mR’, _OR°OR’, -OR°NR'R’, -N(R")R°OR’, -
N(RHR®NR'R?, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’,
R®OR’, -RENR'R’, -R%®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R,
R8OC(O)R’, -R®.OC(0)OR’, -R,.OC(O)NR'R’, -R®NR’C(O)R’, -R®NR’C(O)OR/, -
RENR’C(O)NR'R’, -OPO(OR"),, -YR®R'?, -YRENR'R" y -YR'?;

cada uno de R? R*y R® se selecciona independientemente entre R® unido a
carbono, —X-W-R®, H, J, -C(O)OR’, -C(O)NR'R’, -NR’C(O)R’, -CN, alquilo de
1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de carbono, anillo
cicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico de 5-7 miembros y
anillo heteroarilo de 5-10 miembros, comprendiendo dicho anillo heterociclico o
anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O y S, estando
dicho alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de
carbono, anillo arilo, anillo heterociclico de 5-7 miembros y anillo heteroarilo de
5-10 miembros opcionalmente sustituidos con uno a cuatro sustituyentes
seleccionados entre -J, -NO, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -
S(O)mR’, -NR'R’, -NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’,
N(RHR®NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R,
OC(0)OR’, -OC(O)NR’R?, NR'C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’,
R®OR’, -R®NR’R’, -R®S(O)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’,
R8OC(O)R’, -R®OC(0)OR’, -R,.OC(O)NR'R’, -RENR’C(O)R’, -R®8NR’C(O)OR’ -

RENR'C(O)NR’R” e YR'®, en los que al menos uno de R®, R* y R® comprende
RG.
R® es un anillo heterociclico, biciclico, puenteado, o un anillo heterociclico,

espiro, biciclico, de 6-14 miembros, estando dicho anillo opcionalmente
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sustituido con uno o mas sustituyentes seleccionados entre -J, -NO,, -CN, -N3, -
CHO, -CFs, -OCF3;, -R’, -OR’, -S(0).R’, -NR'R’, -NR’S(0),,R’, -OR°0OR’, -
ORNR'R’, -N(R"R?OR’, -N(R")R®NR’R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -
C(O)NR'R’, -OC(O)R’, -OC(0O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR'C{0O)OR’,
-NR'C(O)NR'R’, -R*0OR’, -R*°NR'R’, -R*S(0)R’, -R*C(O)R’, -R*C(O)OR’, -
R*C(O)NR'R’, -R*OC(O)R’, -R*OC{0)OR’, -R*OC(O)NR'R’, -R* NR’C(O)R’, -
RENR’C(O)OR’ 0 -R®*NR'C{O)NR'R e YR'",;

R’ es H o se selecciona independientemente entre alquilo de 1-6 atomos de
carbono, alquilo ramificado de 1-8 atomos de carbono, alquenilo de 2-6 atomos
de carbono, alquinilo de 2-6 atomos de carbono, anillo arilo y un anillo
heteroarilo de 5-10 miembros, opcionalmente sustituido con uno a cuatro
sustituyentes seleccionados entre -J, -NO3, -CN, -N3, -CHO, -CF;, -OCF;, -R, -
OR, -S(O):R, -NRR, -NRS(O).R, -OR%OR, -OR®NRR, -N(R)ROR,

N(R)IR’°NRR, -NRC(O)R, -C(O)R, -C(O)OR, -C(O)NRR, -OC(O)R, -OC(O)OR,
OC(O)NRR, NRC(O)R, -NRC{OJOR, -NRC(O)NRR, -R%OR, -R®NRR,

R®S(0):R, -R*C(O)R, -R*C(O)OR, -R*C(O)NRR, -R*0OC(OjR, -R*OC(O)OR, -
R?®OC(O)NRR, -R*NRC(O)R, -R*NRC(0)OR, -R®NRC(O)NRR y ZR", en los

que R se selecciona entre alquilo de 1-6 atomos de carbono, alquilo ramificado
de 1-8 atomos de carbono, alquenilo de 2-6 atomos de carbono, alquinilo de 2-
6 atomos de carbono, cicloalquilo de 3-10 atomos de carbono, arilo de 6-10
atomos de carhono y heteroarilo de 6-10 atomos, comprendiendo el heteroarilo
1-3 heteroatomos seleccionados entre N, Oy S;

R es un grupo divalente seleccionado independientemente entre alquilo de 1-6
atomos de carhono, alquenilo de 2-6 atomos de carbono, alquinilo de 2-6

atomos de carbono, arilo, heteroarilo, cicloalquilo y cicloheteroalquilo;
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R® es independientemente un grupo alquilo divalente de 2-6 atomos de
carbono;

R' se selecciona independientemente entre anillo cicloalquilo de 3-10
carbonos, anillo bicicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico,
anillo heteroarilo y un anillo heteroarilo condensado con uno a tres anillos arilo
o heteroarilo, comprendiendo cada anillo heterociclico o anillo heteroarilo 1-3
heteroatomos seleccionados entre N, O y S, cada uno opcionalmente sustituido
con uno a cuatro sustituyentes seleccionados entre —H, -arilo, -CHs-arilo, -NH-
arilo, -O-arilo, -S(O)y-arilo, -J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R, -OR’, -
S(0)mR’, -NR'R’, -NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’, -
N(RHR®NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’-,
OC(O)OR’, -OC(O)NR'R’, -NR'C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’, -
R®OR’, R®NR'R’, -R®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -REC(O)NR'R’, -
R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -R®.OC(O)R’, -R®0OC(O)OR’,
R]OC(O)NR'R’, -R®NR’C(0)R’, -R®ENR’C(0)OR’ y —-R®NR’C(O)NR'R’;

J es fluor, cloro, bromo o yodo;

m es un numero entero de 0-2;

Y es un grupo divalente seleccionado independientemente entre un enlace,
alquilo de 1-6 atomos de carbono, alquenilo de 2-6 atomos de carbono,
alquinilo de 2-6 atomos de carbono, Oy -NR’:

X se selecciona entre un gfupo alquilo divalente de 1-6 atomos de carbono,
alquenilo de 2-6 atomos de carbono, alquinilo de 2-6 atomos de carbono, anillo
cicloalquilo de 3-10 carbonos, anillo bicicloalquilo de 3-10 carbonos, anillo arilo,
anillo heterociclico -y un anillo heteroarilo, comprendiendo cada anillo

heterociclico o anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O o
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S; opcionalmente sustituido con uno a cuatro sustituyentes seleccionados entre
—H, -arilo, -CHz-arilo, -NH-arilo, -O-arilo, -S(O),-arilo, -J, -NQ», -CN, -N3, -CHO,
-CF;, -OCF; -R’, -OR’, -S(0).R’, -NR'R’, -NR’S(0).R’, -OROR’, -
OR’NR'R’, -N(R")R?0OR’, -N(R")R’NR’R’, -NR'C(O)R’, -C(O)R’, -C{O)OR’,
C(O)NR'R’, -OC(O)R’-, -OC(O)OR’, -OC{O)NR'R’, -NR’C{O)R’,
NR’C{0)OR’, -NR’C(O)NR'R’, -R*0OR’, R*NR'R’, -R*S(0)R’, -R*C{O)R’,
REC(O)OR’, -R’C(O)NR’R’, -R®C(O)R’, -R*C(O)OR’, -Ri*C(O)NR'R’,
ROC(O)R7, -R*OC(0)OR’, -R*OC(O)NR'R’, -R*NR’C{O)R’, -R*NR'C(O)OR" y
~RENR'C(O)NR'R’;

W se selecciona entre un enlace, Z, -OZ-, -Z0-, -S(O)nZ-, -S(O);-NR7Z-,

NR’S(O)Z -, -NR7Z-, -ZNR’-, -C{0)Z-; -C(0)0Z-, -C{(O)NR’Z-, -NR'C(0)Z-,
NR’C(O)NRZ-, -OC(0)Z-, -NR'C(0)0Z- y -OC{O) NR’Z-; y

Z es un enlace o un alquilo divalente de 1-6 atomos de carbono.
La presente invencion también proporciona un compuesto de férmula Ay
sales farmacéuticamente aceptables del mismo; en la que el anillo

heterociclico, biciclico, puenteado se selecciona entre:

R21

21 20
” “r“ P2 N y ,f/N R
PQ‘ ‘ M\J
2

opcionalmente sustituidos en el nitrégeno con R% y opcionalmente sustituidos
en uno o mas carbonos con R21, en los que

R se selecciona entre H, -C(O)OR’, -C{O)NR'R’, -C{O)R’, -S{(0)nR’,
alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de
carbono, anillo cicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico de

5-7 miembros y anillo heteroarilo de 5-10 miembros, comprendiendo cada anillo
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heterociclico o anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O o
S, cada uno del alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8
atomos de carbono, anillo arilo, anilio heterociclico y anillo heteroarilo
opcionalmente sustituido con uno a cuatro sustituyentes seleccionados entre -
J, -NO;, -CN, -N3, -CHO, -CF;, -OCFs, -R’, -OR’, -S(O)nR’, -NR'R’, -
NR’S(O)mR’, -OR°OR’, -OR°NR’R’, -N(RR°OR’, -N(R")R°NR'R’,
NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -
OC(O)NR’R’, NR’C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’, -R®0OR’, -R®NR'R’,
-R8S(0)mR7, -R®C(O)R’, -REC(O)OR’, -REC(O)NR’R’, -R®OC(O)R’,
R®OC(O)OR’, -RBOC(O)NR'R’, -R®NR'C(O)R’, -R®NR’C(O)OR’ o
R®NR’C(O)NR’R” e YR'% y

R*' se selecciona entre H, -NO,, -CN, -N3, -CHO, -CF;, -OCF3, -R”, -OR’,
S(0)mR’, -NR'R’, -NR’S(O)nR’, -OR%OR’, -OR°NR’R’, -N(R")R°OR’,
N(RHR°NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’,
R®OR’, -R®NR'R’, -R®S(O)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -
R®OC(O)R’, -R®.OC(0)OR’, -R,.OC(O)NR'R’, -R®NR’'C(0O)R’, -RENR’C(0)OR’ o
-RENR'C(O)NR’R” e YR'™; en los que J, Y, m y R™" se han definido

anteriormente.

La presente invencidbn también proporciona una composicion
farmacéutica que comprende un compuesto de féormula A o una sal
farmacéuticamente aceptable del mismo y un vehiculo farmacéuticamente
aceptable. La presente invencion también proporciona composiciones
farmacéuticas que comprenden compuestos de formula A o una sal

farmacéuticamente aceptable de los mismos junto con otros compuestos

@
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farmacéuticos o agentes quimoterapéuticos inhibidores de quinasas, y un
vehiculo farmacéuticamente aceptable.
La presente invencidn proporciona un procedimiento para preparar un

compuesto de férmula A:

y sales farmacéuticamente aceptables del mismo; que comprende las etapas

de: (a) hacer reaccionar una cetona sustituida de formula 1

R4

R3o R%H

O
1

con un acetal de N, N-dialqguilformamida o un acetal de N,N-dialquilacetamida,
para proporcionar un compuesto de enaminona de férmula 2

R4
R3 i RS. . J:-\

~

M(alquila),
o}
2
Y
(b) hacer reaccionar el compuesto de férmula 2 con un 3-aminopirazol
sustituido de formula 3,

R1
R2

/
IZ‘Z
-]

H,oN

para proporcionar un compuesto de férmula A, en la que R™% J m, W, X, Y y
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Z son como se han definido anteriormente.
La presente invencion también proporciona un procedimiento para

preparar un compuesto de féormula A:

5 vy sales farmacéuticamente aceptables del mismo; que comprende las etapas

de: (a) hacer reaccionar un compuesto de enaminona de férmula 2

R4

R0 RS\H)\/N(alquilo)z
o

2

con un aminopirazol de férmula 8a

10 para proporcionar compuestos de formula 3cy 3d

R5
NN R
R' +
\NA); R3 \N =
3c 3d :

(b) halogenar uno o los dos compuestos de férmula 3c y 3d para proporcionar

uno o los dos compuestos de formula 3e y 3f

.

¥



i

15

20

13

R5
N7 R! + ~ =~ R
S Ry” °N
y J
3e 3f

(c) someter uno o los dos compuestos de férmula 3= y 3f a un acoplamiento de

Y

Suzuki catalizado con paladio usando acidos aril o heteroarilborénicos o
asteres Aboronato correspondientes para proporcionar uno o los dos
compuestos de la invencién.

La presente invencion proporciona etapas independientes adicionales de
separacion de compuestos de férmula 3c y 3d antes de la etapa de

halogenacion, separaciéon de compuestos de formula 3e y 3f antes de la etapa

" de acoplamiento de Suzuki catalizado con paladio y separacion de compuestos

de féormula A después de la etapa de acoplamiento de Suzuki catalizado con
paladio, respectivamente.

La invencidn también proporciona procedimientos para inhibir la
actividad Raf quinasa en una célula que comprenden poner en contacto una
célula con un compuesto de férmula A, por lo que el compuesto inhibe la
actividad de una Raf quinasa seleccionada entre A-Raf quinasa, B-Raf quinasa,
B-Raf quinasa mutante y C-Raf quinasa.

LL.a presente invencidén también proporciona un procedimiento para tratar
una afeccién dependiente de A-Raf quinasa, B-Raf quinasa, B-Raf quinasa
mutante o C-Raf quinasa, comprendiendo dicha afeccion cancer o inflamacion,
mediante la administracion a un paciente de una cantidad farmac&uticamente
eficaz de un compuesto de formula A.

La presente invencion proporciona procedimientos de tratamiento de
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enfermedades de mamiferos asociadas con una Raf quinasa seleccionada entre
A-Raf quinasa, B-Raf quinasa, B-Raf quinasa mutante y C-Raf quinasa,
mediante la administraciéon a un paciente de un compuesto de formula A.

La presente invencion proporciona procedimientos de tratamiento de un
cancer asociado con Raf quinasa en el que el cancer se selecciona entre cancer
de mama, riién, vejiga, tiroides, boca, laringe, eséfago, estbmago, colon, ovario,
pulmoén, pancreas, piel, higado, préstata y cerebro. |

DESCRIPCION DETALLADA DE LA INVENCION

Definiciones

Las siguientes definiciones se usan en relacibn a pirazolo[1,5-
a]pirimidinas de la invencién. El término "alquilo” se refiere a grupos alifaticos
saturados de 1 a 8 atomos de carbono, incluyendo grupos alquilo de cadena
lineal y grupos alquilo de cadena ramificada. En una realizacion, un alquilo de
cadena lineal o de cadena ramificada tiene 6 o menos atomos de carbono en su
cadena principal. El término "alquilo" puede usarse solo o como parte de un
nombre quimico, tal como "alquilamina”. Los terminos "alquenilo” y "alquinilo” se
refieren a grupos alifaticos insaturados analogos en longitud y posibie sustitucion
a los alquilos descritos anteriormente, pero que contienen al menos un doble o
triple enlace carbono-carbono, respectivamente. El término "cicloalquilo" se
refiere a anillos cicloalifaticos saturados o parcialmente insaturados de 3 a 10
atomos de carbono, incluyendo anillos cicloalquilo sin ramificar y anillos
cicloalquilo ramificados. A menos que se defina otra cosa, el término "arilo",
como se usa en el presente documento, se refiere a un resto carbociclico
aromatico, por ejemplo, que tiene 6-20 atomos de carbono, incluyendo 6-10

atomos de carbono, que puede ser un solo anillo (monociclico) o multiples anillos
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condensacdos juntos o enlazados covalentements, en el que al menos uno de los
anillos es aromatico. Cualquier posicién del anillo adecuada del resto arilo puede
estar enlazada covalentemente a la estructura quimica definida. Los ejemplos de
arilo incluyen fenilo y naftilo. El grupo arilo puede estar opcionalmente sustituido.
Ademas de otros sustituyentes opcionales, el grupo arilo puede estar sustituido
con un sustituyente oxo, lo que significa que uno de los atomos de carbono del
anillo es parte de un grupo carbonilo.

A menos que se defina otra cosa, el término "heteroarilo”, como se usa
en el presente documento, significa un sistema de anillos heterociclico,
aromatico, por ejemplo, que tiene 5-20 atomos por anillo, que puede ser un
solo anillo o mdltiples anillos condensados juntos o enlazados covalentemente,
en ¢l que al menos uno de los anillos es aromatico. Los anillos puaden
contener uno o mas heteroatomos, por ejemplo de 1 a 3 heteroatomos,
seleccionados entre nitrégeno, oxigeno o azufre, en los que el atomo o atomos
de nitrégeno o azufre estan opcionalmente oxidados, o el atomo o atomos de
nitrégeno estan opcionalmente cuaternizados. Cualquier posicion sustituible del
anillo del resto heteroarilo puede estar enlazada covalentemente a la estructura

quimica definida. Los ejemplos adecuados de heteroarilo incluyen 3-piridinilo,
ol

- 4-piridinilo, 1-H-indazol-4-ilo o indol-1-ilo. El grupo heteroarilo puede estar

opcionalmente sustituido. Ademas de otros sustituyentes opcionales, el grupo
heteroarilo puede estar sustituido con un sustituyente oxo, lo que significa que
uno de los atomos de carbono del anillo es parte de un grupo carbonilo.

Los términos "heterociclico”, "heterociclo” o "heterociclilo”, como se usan
en el presente documento, pueden usarse indistintamente para referirse a un

sistema de anillos heterociclico, monociclico o muilticiclico, saturado o
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parcialmente insaturado, estable, incluyendo un sistema de anillos espirociclico
y heterociclico puenteado, por ejemplo, que tiene de 5 a 7 miembros por anillo.
Los miembros de anillos heterociclicos son atomos de carbono y uno o mas
heteroatomos, por ejemplo de 1 a 3 heteroatomos, seleccionados entre atomos
de nitrégeno, oxigeno y azufre, en los que el atomo o atomos de nitrégeno o
azufre estan opcionalmente oxidados, o el atomo o atomos de nitrégeno estan
opcionalmente cuaternizados. El grupo heterociclico, heterociclo o heterociclilo
puede estar opcionalmente sustituido. Ademas de otros sustituyentes
opcionales, el grupo heterociclico, heterociclo o heterociclilo puede estar
sustituido con un sustituyente oxo, lo que significa que uno de los atomos de
carbono del anillo es parte de un grupo carbonilo. ElI grupo heterociblico,
heterociclo o heterociclilo puede contener uno o0 mas anillos condensados.

El término "espiroheterociclico” se refiere a al menos un sistema de
anillos heterociclico unido a otro sistema de anillos en el mismo atomo.

El término "biciclico, puenteado” se refiere a un sistema de anillos
heterociclico condensado con otro sistema de anillos en atomos no
adyacentes, donde al menos uno de los sistemas de anillos es un anillo
heterociclico. Ejemplos adecuados de sistemas de anillos "biciclicos,
puenteados" se proporcionan en la seccion de Ejemplos de la memoria

descriptiva e incluyen, pero sin limitacion:

R21

R20 Rao ,320 20
! ! 21
AN N [N RAN fR
~R21 R217 y N
X N N
R21

opcionalmente sustituidos en el nitrégeno con R? y opcionalmente sustituidos
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en uno o mas carbonos con R?!, en los que

R™ se selecciona entr= H, -C{Q)OR’, -C(O)NR'R’, -C(O)R’, -S(0)R’, alquilo
de 1-6 atomos de carbono, alqjuilo ramificado de 1-8 atomos de carbono, anitlo
cicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico de 5-7 miembros y
anillo heteroarilo de 5-10 miembros, comprendiendo cada anillo heterociclico o
anillo heteroarilo 1-3 heteroatomos selzccionados entre N, O 0 S, cada uno del
alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8& atomos de carbono,
anillo arilo, anillo heterociclico y anillo heteroarilo opcionalmente sustituido con
uno a cuatro sustituyentes seleccionados entre -J, -NOa, -CN, -N;, -CHO, -CF,
-OCF:, -R7, -OR’, -8(0).R’, -NR'R’, -NR’S(0),R’, -OR®0OR’, -OR®NR'R’,
N(R")R?OR’, -N(R")R’NR’R’, -NR’C{O)R’, -C(O)R’, -C{O)OR’, -C{(O)NR'R’,
OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR’C(Q)OR’,
NR’C{O)NR'R’, -R*0OR’, -R®:NR'R’, -R*S(0)R’, -R*C(O)R’, -R*C(0O)OR’,
R*C(OINR'R’, -R*OC(O)R’, -R*OC(0)OR’, -R*OC{O)NR'R’, -R*NR’C(O)R’,
RENR’C(O)OR’ 0 -R*NR’C(O)NR’R’ e YR y

R se selecciona entre H, -NO-, -CN, -N:, -CHO, -CF;, -OCF;, -R’, -OR’,
S(O)R7, -NR'R’, -NR’S(0),R’, -OR°OR’, -OR’NR’R’, -N(R")R"OR’,
N(R)R®°NR'R’, -NR'C(O)R”, -C{O)R’, -C({O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(0)OR’, -OC(OINR’R?, NR'C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’,
REOR’, -R°NR'R’, -R°S(0)R’, -R*C{O)R’, -R*C(O)OR’, -R*C(O)NR'R’,
R*OC{O)R’, -R*0OC(0)OR’?, -R*OC({Q)NR'R?, -R*NR’C(O)R", -R*NR'C(0)OR’ o

-R*NR'C(O)NR'R” e YR'®; en los que R™'” se han definido anteriormente.
La exprasion "anillo arilo biciclico o anillo heteroarilo" se refiere a una

estructura de anillo de férmula
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El simbolo |® se refiere a un anillo heteroarilo de 5-7 miembros que
comprende 1-3 heteroatomos seleccionados entre N, O o S. El término "Het" se
refiere a un anillo heteroarilo de 6 miembros que contiene 1-2 atomos de
nitrégeno. Cada uno del anillo arilo biciclico o anillo heteroarilo biciclico esta
opcionalmente sustituido con sustituyentes seleccionados entre -J, -NO,, -CN, -
N3, -CHO, -CF3, -OCF;, -R’, -OR’, -S(O)mR’, -NR'R’, -NR’S(0)mR’, -OR°OR, -
OR®NR'R’, -N(RR°OR’, -N(R")R®NR’R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -
C(O)NR'R’, -OC(O)R’, -OC(0)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’,
-NR’C(O)NR'R’, -R®0OR’, -R®NR'R’, -R%S(0),R’, -R®C(O)R’, -R®C(O)OR’, -
REC(O)NR'R’, -R®.OC(O)R’, -R®OC(0)OR’, -R®0OC(O)NR'R’, -R®NR’C(O)R’, -
RENR’C(0)OR’, -RENR'C(O)NRR’, -YR®R'® -YRNR'R" y -YR'®.

Como se usa en el presente documento, la expresion "vehiculo
farmacéuticamente aceptable” incluye  diluyentes y  excipientes
farmacéuticamente aceptables.

Como se usan en el presente documento, los términos "individuo”,
"sujeto" o "paciente", usados indistintamente, se refieren a cualquier animal,
incluyendo mamiferos, preferentemente ratones, ratas, otros roedores, conejos,
perros, gatos, cerdos, ganado, ovejas, caballos o primates, y mas

preferentemente seres humanos.
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De acuerdo con una realizacidn a modo de ejemplo, la invencion

proporciona un compuesto de férmula A:

R5
4

RfL“’N

\ R1
~ =~

R® N)\k

R2
A

y sales farmacéuticamente aceptables del mismo;

N

en la que R'-R'%, J, m, W, X, Y y Z son como se han definido anteriormente.
Los ejemplos adecuados de R' incluyen, pero sin limitacion, tienilo,
furilo, indolilo, pirrolilo, tiofenilo, benzofurilo, henzotiofenilo, quinalilo,
~ isoquinolilo, imidazolilo, tiazolilo, oxazolilo, piridinilo, pirrolidilo, oxolanilo,
| tiolanilo, piperidinilo, piperazinilo, tiazolilo, triazolilo, pirazolilo, pirazinilo,
10' piridazinilo, pirimidinilo y morfolinilo. El anille heterociclico o anillo heteroarilo
puede estar sustituido para la estructura del anillo de pirazolo[1,5-a]pirimidina
en cualquier posicion aceptable. De acuerdo con una realizacion, R' es 4-
piridinilo o 4-morfolinilo, opcionalmente sustituido con uno a cuatro
sustituyentes seleccionados entre -J, -NO;, -CN, -N;, -CHO, -CF3;, -OCF3, -R’, -
15  OR’, -S(0)wR’, -NR'R?, -NR’S(0),R’, -OR?0OR’, -OR®NR'R’, -N(R")R?0OR’,
N(RTIR®NR'R?, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(O)OR7, -OC{O)NR'R’, NR’C(O)R’, -NR’C{O)OR’, -NR’C(O)NR'R’,
- R®°OR’, -R®NR’R’, -R%¥§(0).R’, -R°C(O)R?, -R*C(O)OR’, -R°C{O)NR'R’,
R*0OC(O)R’, -R*0OC{0)OR’, -R*0OC(O)NR'R’, -R*NR’C(0O)R’, -R*NR’C(O)OR’, -

20 RENR’C(O)NR'R’, -OPO(OR’);, -YR*R'", -YR*NR'R” y -YR'".

Los ejemplos adecuados de R? incluyen, pero sin limitacion, fenilo

sustituido con halégeno, fenilo sustituicdo con alquil C4-Ce-sulfonamido, fenilo




10

15

20

20

sustituido con carbamato, fenilcarbamato sustituido con alcoxi C4-Ceg,
benzonitrilo, benzonitrilo sustituido con hidroxilo, benzonitrilo sustituido con
alcoxi C4-Cg, hidroxifenilo (fenol), hidroxifenilo (fenol) sustituido con alquilo C;-
Cs, hidroxifenilo (fenol) sustituido con halégeno, alcoxi C4-Cs-fenilo, alcoxi Cs-
Ce-fenilo sustituido con haldégeno, hidroxipiridinilo, alcoxi C1-Ce-piridinilo,
aminofenilo (anilina), aminofenilo (anilina) sustituido con halégeno, aminofenilo
(anilina) sustituido con hidroxilo, fenilo sustituido con formamida, fenilformamida
sustituida con hidroxilo, fenilformamida sustituida con alcoxi C4-Cg, aminofenilo
(anilina) sustituido con alcoxi C4-Cg, fenilo sustituido con urea, benzamido,
benzamido sustituido con alquilo C4-Cs, benzamido sustituido con halégeno,
indazolilo, indazolilo sustituido con alquilo C4-Cs, indazolilo sustituido con
halégeno, haloindazolilo sustituido con alquilo C4-Cg, perfluoroindazolilo
sustituido con alquilo C4-Cg, benzamidazolilo, benzamidazolilo sustituido con
halégeno, oxo-dihidro-benzamidazolilo, dihidro-pirrolodinilo, dihidro-pirrolodinilo
sustituido, dihidro-indolilo, dihidro-indolilo sustituido y fenilo sustituido con
oxadiazolilo. Otros ejemplos adecuados de R? incluyen, pero sin limitacién,
indolilo, benzotriazolilo, oxindolilo, benzotiazolonilo y benzooxazolonilo. El anillo
arilo monociclico y el anillo heteroarilo biciclico pueden estar sustituidos para la
estructura del anillo de pirazolo[1,5-alpirimidina en cualquier posicién
aceptable.

De acuerdo con una realizacién, R? es un anillo arilo o un anillo arilo

30

biciclico de férmula
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comprende 1-3 heterodtomos seleccionados entre N, O y S, estando dicho
anillo opcionalmente sustituido con uno a cuatro sustituyentes seleccionados
entre -J, -NO;, -CN, -N;, -CHO, -CFs, -OCF;, -R’, -OR’, -S(0),,R’, -NR'R’, -
NR’S(0)R’, -OR®0OR’, -OR®NR'R’, -N(R"R°OR’, -N(R"HR®NR'R, -
NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -
OC{O)NR'R’?, NRC(O)R7, -NR'C(0)OR’, -NR'C(O)NR'R’, -R*OR’, -R®NR'R’,
-RES(0)R7, -REC(O)R?, -REC(O)OR’, -R®*C(O)NR’R’, -RP*OC(O)R’, -
R*OC(O)OR’, -R*OC(O)NR’R’, -R®*NR'C(O)R’, -R®*NR’C(O)OR’, -
RENR’C{O)NR'R’, -YR*R", -YR*NR'R’ y -YR'".

De acuerdo con una realizaciéon separada, R? es un anillo fenilo o un
anillo indazolilo, opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NO2, -CN, -Ns;, -CHO, -CFs, -OCF:, -R’, -OR’, -
S(0)wR7, -NR'R7, -NR’S(0).R7, -OR°OR’, -OR®NR’R’, -N(R")RYOR’,
N(R")R®*NR'R’, -NR’C(O)R’, -C{O)R’, -C(O)OR’, -C(O)NR'R’, -OC{O)R’, -
OC(0)OR’, -OC{O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’
R*OR’, -R®*NR'R’, -R'S(0).R’, -R*C(O)R’, -R*C(O)OR’, -R*C(O)NR'R’,
R*OC(O)R’, -R*OC(0)OR’, -R* OC(O)NR'R’, -R*NR’'C{O)R’, -R*NR’C(O)OR’, -
R*NR’C(O)NR'R’, -YR®R"?, -YRNR'R" y -YR'".

- De acuerdo con una realizacién separada, R? se selecciona entre fenilo
sustituido con haldgeno, fenilo sustituido con alquil C1-Ce-sulfonamido, fenilo
sustituido con carbamato, fenilcarbamato sustituido con alcoxi C4-Ceg,
benzonitrilo, benzonitrilo sustituido con hidroxilo, benzonitrilo sustituido con

alcoxi C4-Ce, hidroxifenilo, hidroxifenilo sustituido con alquilo C4-Cg, hidroxifenilo

sustituido con halégeno, alcoxi C1-Ce-fenilo, alcoxi C1-Ce-fenilo sustituido con

0V

en la que " se refiere a un anillo heteroarilo de 5-7 miembros que
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halégeno, hidroxipiridinilo, alcoxi C4-Ce-piridinilo, aminofenilo, aminofenilo
sustituido con halégeno, aminofenilo sustituido con hidroxilo, fenilo sustituido
con formamida, fenilformamida sustituida con hidroxilo, fenilformamida
sustituida con alcoxi C1-Cg, aminofenilo sustituido con alcoxi C4-Cg, fenilo
sustituido con urea, benzamido, benzamido sustituido con alquilo C-Cg,
benzamido sustituido con halégeno, indazolilo, indazolilo sustituido con alquilo
C1-Ce, indazolilo sustituido con haldégeno, haloindazolilo sustituido con alquilo
C1-Cs, perfluoroindazolilo sustituido con alquilo C4-Cs, benzamidazolilo,
benzamidazolilo sustituido con halégeno, dihidro-pirrolodinilo, dihidro-
pirrolodinilo  sustituido, dihidro-indolilo, dihidro-indolilo sustituido y fenilo
sustituido con oxadiazolilo.

Los ejemplos adecuados de R® incluyen, pero sin limitacion, anillos

heterociclicos biciclicos, puenteados, seleccionados entre:

20 21

'?20 Reo 212 R 20

N\ N I;_N R /\N’R
X “n N |
R21

opcionalmente sustituidos en el nitrégeno con R? y opcionalmente sustituidos
en uno o mas carbonos con R?', en los que |
R? se selecciona entre H, -C(O)OR’, -C(O)NR'R’, -C(O)R’, -C(O)R", -
S(0)mR’, alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos
de carbono, anilio cicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico
de 5-7 miembros y anillo heteroarilo de 5-10 miembros, comprendiendo cada
anillo heterociclico o anillo heteroarilo 1-3 heteroatomos seleccionados entre N,
O 0 S, cada uno del alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8

atomos de carbono, anillo arilo, anillo heterociclico y anillo heteroarilo
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opcionalmente sustituido con uno a cuatro sustituyentes seleccionados entre -J,
-NO., -CN, -N; -CHO, -CF; -OCF;, -R’, -OR’, -S(O)sR’, -NR'R’, -
NR’S(O).R7, -OR°OR’, -OR®NR’R’, -N{(R7)R®OR’, -N(R")R*NR'R’, -
NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(OINR'R’, -OC(O)R’, -OC(Q)OR’, -
OC(O)NR'R’, NR’C{O)R’, -NR’C(O)OR’, -NR’C{O)NR'R’, -R*0OR’, -R*NR'R’,
RE(0)R7, -RIC(O)R?, -RC(O)OR’, -R*C(O)NR'R’, -R*QC(O)R’, -
ROC(0)OR’, -REOC(O)NR'R’, -R®*NR’C(O)R’, -R*NR'C(O)OR’ o
R®NR'C(O)NR'R” e YR": y

RY se selecciona entre H, -NO:, -CN, -Ns, -CHO, -CF;, -OCFs, -R’, -OR, -
S(0)wR’, -NR'R7, -NR’S(0)«R’, -OR%OR’, -OR®NR'R’, -N(R")ROR’,
N(R7)RNRR’, -NR'C(O)R?, -C(O)R”, -C(O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(0)OR’, -OC(OINR'R’, NR’C(O)R7, -NR'C{O)OR’, -NR’C(O)NR'R’,
R*OR’, -R*NR'R’, -R¥*S(0)R’, -R*C(O)R’, -R*C(O)0OR’, -R*C(O)NR'R’, -
ROC(O)R?, -R*OC{0)OR’, -R*0OC(O)NRR’, -R*NR’C(O)R’, -R*NR’C(0)OR’ o

-RENR’C(O)NR'R” & YR'; en los que R™'? se han definido anteriormente.

R® puede estar unido directamente, a través de un carbono (denominado
unido a carbono), a la estructura de anillo de pirazolof1,5-a]pirimidina en una
diversidad de posiciones aceptables. R® también puede estar unido
directamente a la estructura de anillo de pirazolo[1,5-alpirimidina en una
diversidad de posiciones aceptables, que se juntan usando grupos
espaciadores definidos por X-W-R®. De acuerdo con una realizacion, al menos
uno de R R*y R® se selecciona independientemente entre R® unido a
carbono. De acuardo con una realizacién separada, al menos uno de R3 R*y

R® se selecciona independientemente entre X-W-RS.

De acuerdo con una realizacién, R® es R® unido a carbono y comprende
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un anillo heterociclico, biciclico, puenteado, seleccionado entre:

20 21

R20 Rao R R
N [ ! R21/N /\ IRZO
@\ R21 Er\i? . R21FN} \M y @
T N
X o Sy N

opcionalmente sustituidos en el nitrégeno con R?° y opcionalmente sustituidos
en uno o mas carbonos con R?.

De acuerdo con una realizacién separada, R® es X-W-R®, en el que R®
comprende un anillo arilo o un anillo heteroarilo sustituido con un anillo

heterociclico, biciclico, puenteado, seleccionado entre:

20 21
'320 Rao 21 E ‘ R R20
AN N [N R -
\R21 R21\ Y N
X SN N
R21

opcionalmente sustituidos en el nitrégeno con R?° y opcionalmente sustituidos
en uno o mas carbonos con R?', X es arilo o heteroarilo, éada uno
opcionalmente sustituido adicionalmente con uno a cuatro sustituyentes
seleccionados entre -J, -NO,, -CN, -N3, -CHO, -CF3;, -OCF3, -R’, -OR’, -
S(0)mR7, -NR’R’, -NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R"R°OR’,
N(R)R°NR'R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’,
REOR’, -RENR'R’, -R%S(0).R’, -R8C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -
R®0OC(0O)R’, -R®BOC(0)OR’, -R®.OC(O)NR'R’, -R.NR’C(O)R’, -R®NR’C(0)OR’ o

-RENR’C(O)NR’R” e YR"® y W es un enlace.
De acuerdo con una realizacion separada, R® es R® es X-W-R®, en el

que R® comprende un anillo heterociclico, biciclico, puenteado, seleccionado
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entre:

R21

M. TR P21 N y rr/u R20
[%/:\921 F? 21[_ NW L
2

opcionalmente sustituidos en el nitrdgeno con R? y opcionalmente sustituidos
en uno o mas carbonos con R, X es arilo o heteroarilo, cada uno
opcionalmente sustituido adicionalmente con uno a cuatro sustituyentes
seleccionados entre -J, -NOs, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -
S(O)R’, -NR'R7, -NR’S(0).R’, -OR*OR’, -OR®NR’R’, -N(R")R*OR’,
N(R)R®°NR'R’, -NR'C{O)R’, -C(O)R’, -C{O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(0)OR’, -OC(O)NR’R’, NR'C{O)R’, -NR’C(O)OR’, -NR'C(O)NR’R’,
R®OR’, -R®NR'R’, -R¥S{0j).R’, -R*C(O)R’, -R*C{0)OR’, -R*C{O)NR'R’,
REQC(O)R, -R*OC({0)0OR’, -R*OC(O)NR'R’, -R*NR’C(O)R’, -R*NR’C(0)JOR’ o
-R*’NR’C(O)NR'R" & YR y W es ZN R 0 NR'Z.

De acuerdo con una realizacion separada, R® es un anillo

espiroheterociclico biciclico que comprende 1-3 heteroatomos seleccionados

entre N, O y S, opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NOz, -CN, -Ns;, -CHO, -CF;, -OCF; -R’, -OR’, -
S(0)R’, -NR'R7, -NR’S(0).R’, -OR°OR’, -OR*NR'R’, -N(R")R'OR’,
N(R)R’NR’R’, -NR'C{O)R?, -C{O)R’, -C(O)OR’, -C{O)NR'R’, -OC{O)R’,
OC(O)OR?, -OC(OINR'R’, NR’C(O)R’, -NR’C{O)OR’, -NR’C(O)NR'R’,
R°OR’, -R®NR'R?, -R®S(0).R’, -R*C{O)R’, -R*C{OjOR’, -R*C{O)NR'R’,
R*OC(O)R’, -R*OC(0)OR’, -R*OC(O)NR'R’, -R*NR’C(O)R’, -R*NR'C(0)0OR o
-RENR’C(O)NR'R’ e YR™.

Los compuestos de la presents invencion pueden prepararse a partir de:
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(a) materiales de partida disponibles en el mercado (b) materiales de partida
conocidos que pueden prepararse como se describe en procedimientos
bibliograficos o (¢) nuevos intermedios descritos en los esquemas y
procedimientos experimentales del presente documento. Las reacciones se
realizan en un disolvente apropiado para los reactivos y materiales usados y
adecuado para la transformacion que se efectie. Se entiende por los expertos
en la materia de la sintesis organica que las diversas funcionalidades presentes
en la molécula deben ser coherentes con la transformacién quimica propuesta.
Puede ser necesario un criterio para el orden de las etapas sintéticas.

Los compuestos de la presente invencion pueden prepararse como se

ilustra en los ejemplos y en los siguientes Esquemas de reaccién 1 a 5:

R1
2
R4 R4 : \ \!\l
N 8
R3o0 R® ——=R% R%H\/N(alquilo)z H,N  H
o) o)
1 2
R5 Rs

po
H
Zﬁg;
/Z
ps
A
+
po)
FS
~
pd
pd
/B
/Z
X
n
& A
7 N\
4
\
@z
A

Esquema 1

Con respecto al Esquema 1, la reaccién de una cetona de férmula 1,

15 opcionalmente sustituida con R® R* y R® con un acetal de N,N-

dialquilformamida o un acetal de N,N-dialquilacetamida, realizada en un

disolvente inerte o sin disolvente, proporciona una enaminona, concretamente
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una 3-dialquilamino-2-propen-1-ona, de férmula 2. La reaccidbn del 3-
aminopirazol sustituido de férmula 8, en la que R' y R? se han definido
anteriormente o son hidrégeno, con una 3-dialquilamino-2-propen-1-ona
apropiadamente sustituida en un acido débil, tal como acido acético glacial, o
en un disolvente inerte, tal como tolueno, acetonitrilo o dimetoxietano, a la
temperatura de reflujo durante varias horas, o sin disolvente a 50-150 °C,
proporciona los compuestos deseados de férmula 3a y 3b. En algunos casos,
la modificacién quimica de compuestos de férmula 3a y 3b, de acuerdo con
procedimientos conocidos por los expertos en la materia de la sintesis
organica, puede realizarse por los expertos en la materia para proporcionar
compuestos adicionales de la invencién. Por ejemplo, cuando cualquiera de R®,
R* o R® en los compuestos de formula 3a y 3b es un halégeno, o un grupo
haloarilo, o similar, las reacciones de acoplamiento de Suzuki o Buchwald
catalizadas con paladio proporcionan compuestos adicionales de la invencion.
Ademas, cuando cualquiera de R, R* o R® en los compuestos de férmula 3a 'y
3b es un resto 2-bromopiridilo, la reaccién de dicho compuesto a temperatura
elevada, de 50-150 *C con una amina, alcohol o tiol, en DMSO u otro
disolvente aprético polar, en presencia de una bhase de amina terciaria, tal
como base de Hunig, o hidruro sédico o similar, proporciona compuestos de la
invencion.

Los compuestos de la invencion también pueden sintetizarse de acuerdo
con la ruta mostrada en el Esquema 2. Por lo tanto, la enaminona de férmula 2
puede reaccionar con el compuesto de aminopirazol de férmula 8a en un acido
débil, tal como acido acético glacial, o en un disolvente inerte, tal como tolueno,

acetonitrilo o dimetoxietano, a la temperatura de reflujo durante varias horas, o
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sin disolvente a 50-150 °C, para proporcionar uno o los dos compuestos de
formula 3¢ y 3d. Los compuestos de fébrmula 3¢ y 3d pueden separarse,
cromatograficamente o por recristalizacién, y halogenarse para proporcionar los
derivados de halo-pirazol correspondientes, usando N-halosuccininmidas de la

5 temperatura ambiente a 50 °C en disolventes de hidrocarburos clorados, para
dar uno o los dos compuestos de formula 3e o 3f. Como alternativa, la mezcla

de compuestos de formula 3¢ y 3d puede halogenarse en estas condiciones
con separacion posterior de los compuestos de férmula 3e o 3f Los
compuestos de halopirazol de formula 3e o 3f pueden experimentar después

10 reacciones de acoplamiento de Suzuki catalizadas con paladio con acidos aril o
heteroarilborénicos o ésteres boronato correspondientes para proporcionar los

compuestos de la invencién.

R RS .
\ N SRl + <
Ve \NM R3 \N
2
8a
5

‘o
Esquema 2
15 Se describen 3-dimetilamino-1-(3-heteroaril)-2-propen-1-onas sustituidas
en las Patentes de Estados Unidos N° 4.281.000 y 4.521.422 y se desvelan 3-
dialquilamino-1-fenil-2-propen-1-onas en las Patentes de Estados Unidos N°

4.178.449 y 4.236.005. Se desvelan diversos 3-amino-4-pirazoles en las
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Patentes de Estados Unidos N* 4.235.005; 4.281.000; 4.521.422; 4.626.538;
4654347, y 4.900.825. Se preparan  pirazolo[1,&-a)pirimidinas  por
condensacion de  3-aminopirazoles y 3-aminopirazoles sustituidos con
compuestos de 1,3-dicarbonilo como se describe en J. Med. Chem., 18, 645
(1974); J. Med. Chem. 18, 460 (1975); J. Med. Chem., 20, 386 (1977),
Synthesis, 673 (1982) y referencias contenidas en esos documentos.

Estan disponibles compuestos intermedios de aminopirazol adicionales
de formula 8 de acuerdo con la ruta que se muestra en el Esquema 3. Con
respecto al Esquema 3, la reaccidon de condensacion de compuestos de
acetonitrilo sustituidos de férmula 5, en la que R? es como se ha definido
anteriormente o es hidrégeno, con compuestos de éster sustituidos de formula
4, puede realizarse en presencia de una bhase tal como, pero sin limitacién,
etodxido soédico, en un disolvente adecuado, tal como etanol, para proporcionar
compuestos intermedios de formula 6. Los compuestos intermedios de férmula
6 pueden hacerse reaccionar posteriormente con hidrazina hidrato en un
disolvente adecuado, tal como etanol, para proporcionar compuestos de
aminopirazol de formula 8 en la que R' y R? se han definido anteriormente.
Para ciertos compuestos intermedios sustituidos de férmula 6, es necesario
hacerlos reaccionar en primer lugar con oxicloruro de fésforo a temperaturas
elevédas, tipicamente a la temperatura de reflujo, para proporcionar
compuestos intermedios de formula 7. Los compuestos intermeadios de formula

7 pueden convertirse en compuestos de aminopirazol sustituido de férmula 8

‘mediante una reaccién posterior con hidrazina hidrato en un disolvente

adecuado, tal como etanol. Los compuestos de éster sustituidos de formula 4 y

los compuestos de acetonitrilo sustituidos de formula 5 pueden obtenerse de
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fuentes comerciales o prepararse facilmente por los expertos en la materia
mediante numerosos procedimientos bibliograficos. Los compuestos de
aminopirazol de férmula 8 también pueden prepararse a partir de una ruta
alternativa partiendo de compuestos de aldehido de férmula 15, como se
muestra en el Esquema 3. En la primera etapa de esta ruta alternativa, los
compuestos de aldehido 15, que estan disponibles en el mercado o pueden
prepararse por procedimientos conocidos, se hacen reaccionar tipicamente a
temperatura ambiente con compuestos de fosfonato de formula 16 (que pueden
prepararse de acuerdo con el procedimiento de Tet. Lett., 1988, 39, 1717-1720)
en un disolvente adecuado, tal como tetrahidrofurano, usando una base
apropiada, tal como, pero sin limitacion, carbonato de cesio, para proporcionar
compuestos intermedios de formula 17. Después, los compuestos intermedios
de formula 17 se calientan, tipicamente a 80 °C, en una mezcla de cloroformo,
oxicloruro de fésforo o similar, y dimetilformamida para dar los 3-
cloropropenales sustituidos correspondientes. Los 3-cloropropenales en bruto
se tratan con hidroxilamina en un disolvente adecuado, tal como
dimetilformamida, tipicamente a temperatura ambiente, para proporcionar las 3-
cloropropenal oximas correspondientes, que después se tratan con un agente
deshidratante adecuado tal como, pero sin limitacién, oxicloruro de fésforo,
tipicamente a temperatura ambiente, para dar los 3-cloroacrilonitrilos
correspondientes. Los 3-cloroacrilonitrilos intermedios pueden convertirse
después en los compuestos de aminopirazol sustituidos deseados de férmula 8
mediante una reaccién posterior con hidrazina hidrato en un disolvente

adecuado, tal como etanol.
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Esquema 3

Con respecto al Esquema 4, los compuestos de la invencién también
estan disponibles por condenacidon de los compuestos de aminopirazol
deseados de formula 8, con malonatos de alcoximetileno en un acido débil, tal
como Aacido acético a temperatura elevada, tipicament2 a la temperatura de
reflujo, para proporcionar compuestos derivados de dihidropirazolo[1,5-
a]pirimidina de férmula 9. La hidrdlisis de la funcionalidad éster de compuestos
de férmula 9 mediada por una base acuosa tal como hidroxido sédico
proporciona compuestos de pirimidona de férmula 10, que después se
descarboxilan a temperatura elevada para formar compuestos de formula 11.
La transformacion de los compuestos de pirimidona de férmula 11 en los
compuestos de halo-pirimidina correspondientes de formula 12 se realiza con
oxicloruro de fésforo, 0 un agente de halogenacién similar, a temperatura
elevada, en presencia de una base de amina, tal como N,N-dietilanilina. La
reaccion de compuestos de halo-pirimicina de férmula 12 con M-X-W-R®, en la
que M es un hidrégeno, acido borénico, éster boronato, estanano o silano, en
presencia de un catalizador de metal de transicién, da después compuestos de
formula 13 de la invencién que pueden estar funcionalizados adicionalmente de

acuerdo con procedimientos conocidos por los expertos en la materia. Los
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compuestos de halo-pirimidina de férmula 12 pueden convertirse analogamente
en compuestos de fébrmula 13 de Ia invencidn por reaccién con M-X-W-R® en la
que M es un metal incluyendo, pero sin limitacién, cinc, litio y magnesio. En el
caso de compuestos en los que R? es un resto metoxifenilo, el fenol
correspondiente (compuestos de férmula 14, R, = PhOH) se proporciona por

reacciéon con clorhidrato de piridina a temperatura elevada, o tribromuro de

boro.
EtO
S L W L Ao
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Esquema 4

Con respecto al Esquema 5, ciertos compuestos de la invencion en los
que R® es un resto espirobiciclico estan disponibles partiendo de compuestos
de cetona-cetal de féormula 16, preparados en una sola etapa a partir de
compuestos de éster metilico de fébrmula 15 disponibles en el mercado [D.
Tanner, P. Somfai, Syn. Commun., 16(12), 1517-1522 (1986)]. La conversién

de compuestos de metil cetona de férmula 16 en compuestos de enaminona de

o
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formula 17 se realiza por reaccién con acetales de N,N-dialquilformamida o
acetales de N,N-dialquilacetamida, en un disolvente inerte o sin disolvente, a
una temperatura de 50-100 *C. La reaccién de los compuestos de 3-
aminopirazol sustituidos de férmula 8, en la que R y R? s2 han definido
anteriormente o son hidrégeno, con compuestos de enaminona de formula 17

en un acido débil, tal como acido acético glacial, o en un disolvente inerte, tal

como tolueno, acetonitrilo o dimetoxietano, a la temperatura de reflujo durante

varias horas, o sin disolvente a 50-150 °C, produce los compuestos de cetal
deseados de férmula 18. La hidrélisis de los compuestos de cetal de formula 18
en condiciones Aacidas, tales como acido acético acuoso, acido trifluoroacético,
acido tésico o acido canforsulfénico de la temperatura ambiente a 100 °C,
seguido de reaccion del diol resultante con cetonas carbociclicas y
heterociclicas en condiciones acidas, proporciona los compuestos de formula

19 de la invencion.

g ;x
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15 16 17 18 1
Esquema 5

Los compuestos a modo de ejemplo de Férmula A preparados por
procedimientos de la presente invencién incluyen los siguientes compuestos: 3-
(7-{6-[(1-azabiciclo[2.2.2]oct-4-ilmetilyamino]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-
alpirimidin-3-il)fenol, 3-(7-{B-[(3S)-1-azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-
piridin-d-ilpirazolo[1,5-a]pirimidin-3-ifenol,  3-(7-{6-[(3R)-1-azabiciclo[2.2.2]oct-

3-ilamino]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-alpirimidin-3-il)fenol, (3R)-N-{4-[3-
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(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]piridin-2-il}quinuclidin-3-
amina, (3R)-N-{5-[3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-
7-illpiridin-2-il}quinuclidin-3-amina, 3-{7-[(1-azabiciclo[2.2.2]oct-4-ilmetil)amino]-
2-piridin-4-ilpirazolo[1 ,5-a]piri.midin-3-i|}feno|, 3-[3-(3-metoxifenil)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-
[3-(3-hidroxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]-
octano-8-carboxilato de etilo, 3-[7-(8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-illfenol, 3-[3-(4-cloro-3-metoxifenil)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]Joctano-8-carboxilato de etilo, 3-
[3-(4-cloro-3-hidroxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 5-[7-(8-azabiciclo[3.2.1]oct-3-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-clorofenol, 5-[7-(8-acetil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-if}-2-clorofenol, 2-
cloro-5—{7—[8-(metiIsuIfbnil)-8-azabicic|o[3.2. 1]oct-3-il]-2-piridin-4-ilpirazolo[1,5-
alpirimidin-3-il}fenol, acetato de 5-[7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-clorofenilo, 7-(8-azabiciclo[3.2.1]oct-3-
il)-3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo{1,5-a]pirimidina, 3-(4-cloro-3-
metoxifenil)-7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 2-cloro-5-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il]fenol, 7-(8-azabiciclo[3.2.1]oct-3-il)-3-(3-
metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-(8-etil-8-azabiciclo[3.2.1]oct-
3-i1)-3-(2-metoxipiridin-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  4-[7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]piridin-2-ol, 4-[7-
(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]Janilina,
1-{4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-
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ilffeniljurea, 3-(3-metoxifenil)-7-[4-(3-metil-3,&-diazabiciclo[3.2. 1]oct-3-il)fenil]-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  3-{7-[4-(3-metil-3,8-diazabiciclo[3.2. 1]oct-3-
ifenil]-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}fenol, 3-(4-cloro-3-metoxifenil)-7-
[4-(8-metil-3,8-diazabiciclo[3.2.1]oct-3-il)fenil]-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 2-cloro-5-{7-[4-(5-metil-3,8-diazabiciclo[3.2.1]oct-3-il)fenil]-2-piridin-
4-ilpirazolo[1,5-alpirimidin-3-illfenol, 7-{4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(3-metoxifenil)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina,  3-(7-{4-[(1S,45)-
2,5-diazabiciclo[2.2. 1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-
ihfenol, 3-(7-{4-[(15,45)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-illfenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-ihfenol,  3-(4-cloro-3-metoxifenil)-7-{4-[(1S5,4S)-2,5-
diazabiciclo[2.2.1]hept-2-illfenil}-2-piridin-4-ilpirazolo[1,5%-a)pirimidina, 7-{4-
[(18,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]fenil}-3-(4-fluoro-3-metoxifenil)-2-piriclin-
4-ilpirazolo[1,5-a]pirimidina, 5-(7-{4-[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)-2-fluorofenol, 3-(1H-indazol-4-il)-
7-{6-[(15,45)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]piridin-3-il}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{4-[(15,45)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(3-
metoxifenil)-7-{4-[(13,4S)-5-metil-2,5-diazabiciclo[2.2. 1]-hept-2-illfenil}-2-piridin-
4-i|pirazb|o[1 ,S-alpirimidina,  3-(4-fluoro-3-metoxifenil)-7-{4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il)fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  5-(7-{4-
[(1S,4S)-5-¢til-2,5-diazabiciclo[2.2.1]-hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-
a)pirimidin-3-il)-2-fluorofenol, 5-(7-{4-[(1S,45)-5-acetil-2,5-
diazabiciclo[2.2.1]hept-2-ilfenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)-2-
fluorofenol, 7-{8-[(1S,4S5)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il}piridin-3-il}-3-(7-

metil-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,%-a]pirimidina, 3-(7-cloro-1H-
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indazol-4-il)-7-{6-[(1S,4 S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]piridin-3-il}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-fluoro-1H-indazol-4-il)-7-{6-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-il]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 3-(7-{6-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]piridin-3-il}-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)benzamida, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]-2-metilfenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(1H-indazol-4-il)-7-{2-metil-4-[(1S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-
[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-4-fluorofenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-fluoro-2-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il}fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina, (15,4 S)-5-{2-[3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-5-fluorofenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de
terc-butilo, 3-(4-cloro-3-metoxifenil)-7-{2-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-
il]-4-fluorofenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(4-cloro-3-metoxifenil)-7-
{4-fluoro-2-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-2,5-diazabiciclo-[2.2.1]hept-2-illfenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[{(1S5,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 2-fluoro-5-(7-{4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-
iljfenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-(4-fluoro-3-metoxifenil)-7-
{2-metil-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il[fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 2-fluoro-5-(7-{2-metil-4-[(1S,4S)-5-metil-2,5-

.
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diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-d-ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-
(7-(4-[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-metilfenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol, A-(7-{2-metil-4-[(15,45)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-ihfenol, 3-
(7-{2-cloro-4-[(18,48)-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-(7-{2-cloro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo{1,5-a]pirimidin-3-il)fenol, 7-
{2-cloro-4-[(1S,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]fenil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-alpirimidina, 7-{2-cloro-4-[(1S5,4S)-5-metil-2,5-
diazabiciclo[2.2.1Thept-2-il)fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
ajpirimidina, 3-[3-(3-hidroxi-4-metilfenil)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-7-il]-
8-azabiciclo[3.2.1]octano-a-carboxilato e etilo, 5-[7-(8-etil-8-
azai:'iciclo[3.2.1 Joct-3-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-3-il]-2-fluorofenol, 3-
[3-(2,3-difluorofenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
ézabi«:iclo[3.2.1]octano-S-carboxilato de etilo, 3-(3-{3-[(metilsulfonil)amino)-
fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il)-3-azahiciclo[3.2. 1]octano-3-
carhoxilato de etilo, {4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il]fenil}carbamato de metilo, 4-[7-(8-etil-8-

- azabiciclo[3.2.1]-oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-

hidroxibenzonitrilo, {4-[7-(3-etil-2-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il]-2-metoxifenil}carbamato de terc-butilo, 4-[7-(8-etil-
8-azabiciclo[2.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-

metoxianilina, 2-amino-5-[7-(3-¢etil-2-azabiciclo[3.2. 1]oct-3-il)-2-piriclin-4-
ilpirazolo{1,5-a]pirimidin-3-ilffenol,  N-{4-[7-(3-etil-2-azabiciclo[3.2.1]oct-3-il)-2-

piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-hidroxifenil}formamida, N-{4-[7-(3-etil-3-
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azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-
metoxifenil}formamida, 3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]Joctano-8-carboxilato de etilo, 7-(8-
azabiciclo[3.2.1]oct-3-il)-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo-[1,5-
a]pirimidina, 3-[3-(7-cloro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-
il]-8-azabiciclo[3.2.1]octano-8-carboxilato  de  etilo,  3-{2-piridin-4-il-3-[7-
(trifluorometil)-1H-indazol-4-il]pirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]-
octano-8-carboxilato de etilo, 7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-3-(7-metil-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(7-metil-1H-indazol-4-il)-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato
de etilo, 3-(7-cloro-1H-indazol-4-il)-7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-
4-ilpirazolo[1,5-a]pirimidina,  7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-il-3-
[7-(trifluorometil)-1H-indazol-4-il]pirazolo[1,5-a]pirimidina, 3-[3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]octano-8-
carboxilato de etilo, 3-(7-cloro-6-fluoro-1H-indazol-4-il)-7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(2-0x0-2,3-
dihidro-1H-benzoimidazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]-octano-8-carboxilato de etilo, 3-[3-(1H-indol-4-il)-2-piridin-4-
ilpirazolo[1,5-a)pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-
[3-(1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-[3-(2-oxo0-2,3-dihidro-1H-
pirrolo[2,3-b]piridin-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 7-(8-etil-8-azabiciclo-[3.2.1]oct-3-
il)-3-(1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-alpirimidina, 3-[3-(2-oxo-2,3-dihidro-
1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-

‘
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8-carboxilato de etilo, 2-cloro-5-[7-(2,2-dimetil-1,3-dioxolan-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-illfencl, 7-(8-Etil-3-azabiciclo[3.2.1]-octan-3-il)-3-(1H-
indazol-4-il)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidina,  3-(3-(3-(1,3,4-oxadiazol-2-
ilfenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-7-il)-8-azabiciclo[3.2. 1]Joctano-8-
carhoxilato de etilo, (1S,48)-5-{3-fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo-[2.2. 1]heptano-2-carboxilato
de terc-butilo, 7-{4-[(18,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]wirimidina, 7-{2-Fluoro-4-[(1S,4S)-5-metil-
2,5-diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo( 1,5-
alpirimidina, 7-{2-fluoro-4-[(1S,4S)-5-metil-5-oxido-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo-[1,5-alpirimidina, Ester terc-
Butilico del Aacido (1S,45)-5-{3-cloro-4-[3-(1H-indazol-4-il)-2-piridin-4-il-
pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-biciclo[2.2.1]heptano-2-carbaoxilico,
Sal bis-clorhidrato de 7-[2-cloro-4-((1S,4S)-2,5-cliaza-biciclo[2.2.1]hept-2-il)-
fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina, 7-[2-Cloro-4-
((1S,48)-5-metil-2,5-diaza-biciclo[2.2. 1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-
piridin-4-il-pirazolo[1,5-a]pirimidina, (1S,4S)-5-{3,5-Difluoro-4-[3-(1H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]fenil}-2,5-diazabiciclo[2.2. 1]heptano-2-
carboxilato de terc-butilo, 7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]-heptan-2-il)-2,6-
difluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina,  7-{2,6-
difluoro-4-[(1S,4S)-5-metil-2, 5-diazabiciclo[2.2. 1]hept-2-illfenil}-3-(1H-indazol-4-
il)-2-piridin-d-ilpirazolo[ 1,5-a]pirimidina, (1S,4S)-5-{4-[3-(7-Fluoro-1H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-
carboxilato de fterc-butilo, 7-[4-(2,5-Diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(7-

fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina, clorhidrato de 3-(7-
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fluoro-1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-
iljfenil}-2-piridin-4-ilpirazolo[1,5-alpirimidina, (1S,4S)-5-{3-Fluoro-4-[3-(7-fluoro-
1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de  terc-butilo, 7-{4-[(1S,4S)-2,5-
diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(7-fluoro-1H-indazol-4-il)-7-{2-fluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
(1S,4S)-5-{3,5-Difluoro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
a]pirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo,
7-{4-[(1S,4S)-2,5-Diazabiciclo[2.2.1]hept-2-il}-2,6-difluorofenil}-3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{2,6-Difluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-5-il]-8-azabiciclo[3.2.1]-octano-8-carboxilato de etilo, 2-{3-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-
ilfetanol, 3-(1H-indazol-4-il)-7-(8-isopropil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-[8-(metilsulfonil)-8-
azabiciclo[3.2.1]oct-3-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-[3-(1H-indazol-
4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]octano-8-
carboxamida, 2-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-
8-azabiciclo[3.2.1]oct-8-il}-N,N-dimetil-2-oxoetanamina, {3-[3-(1H-indazol-4-il)-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-il}acetonitrilo, N-
etil-3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxamida, 7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-3-

(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(1H-indazol-4-il)-2-
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piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetil-8-azabiciclo[3.2. 1]Joctano-3-
carboxamida, (1S,4S5)-5-{[2-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
alpirimidin-7-iljmetil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo,
(18,4 8)-5-{4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-5-
ilffenil}-2,5-diazabiciclo-[2.2. 1]haptano-2-carboxilato de ferc-butilo, (15,4 5)-5-
[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-ilfenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato  de  ferc-butilo,  7-{3-[(1S,4S5)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina,  (1S,4S)-5-{4-[3-(7-cloro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo,
2-(1H-indazol-4-i)-7-{3-[(18,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-2-
piridin-4-ilpirazolo[ 1,5-a]pirimidina, 2-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, (2S5)-2-({2-
2-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]oct-8-iljcarbonil)pirrolidin-1-carboxilato de terc-butilo, 23-(1H-
indazol-4-il)-7-(8-L-prolil-8-azabiciclo[3.2. 1]oct-3-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina,  1-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]oct-8-il}propan-2-ona, 3-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-5-il]-8-azabiciclo[3.2. 1]octano-8-carboxilato de etilo, 7-
{4-[(18,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2-fluorofenil}-3-(3-metoxifenil)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-
2-il]-2-fluorofenil}-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-3-il)fenol, 3-(7-{2-fluoro-4-
[(1S,48)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[ 1,5-
alpirimidin-3-ihfenol, 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-metilfenil}-

3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-
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indazol-4-il)-7-{2-metil-4-[(1S,4S)-5-metil-2,5-diazabiciclo-[2.2.1]hept-2-il}fenil}-
2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-(8—azalbiciclo[3.2.1]oct-3-i|)-3-(7-f|uoro—
1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, {3-[3-(7-fluoro-1H-indazol-
4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-
ilfacetonitrilo, 3-(7-cloro-1H-indazol-4-il)-5-{4-[(1S,4S)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-
indazol-4-i)-7-[6-(8-metil-3,8-diazabiciclo[3.2.1]oct-3-il)piridin-3-il]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-(1,4-
dioxaespiro[4.5]dec-8-il)-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
ajpirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.2]oct-
2-il)fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-diazabiciclo-
[2.2.2]oct-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-
[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-4,6-difluorofenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 5-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-
[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetilanilina,
7-{2,4-difluoro-6-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 2-[3-(1H-indazol-4-il)-2-piridin-
4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetil-5-[(1S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]anilina, 7-{cis-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-
2-il]ciclohexil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(1H-
indazol-4-il)-7-[cis-4-(3-oxa-8-azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-[trans-4-(3-0xa-8-
azabiciclo[3.2.1]-oct-8-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-
indazol-4-il)-7-[cis-4-(8-oxa-3-azabiciclo[3.2. 1]oct-3-il)ciclohexil]-2-piridin-4-

Qe
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ilpirazolo[1,5-a]pirimidina, 2-(1H-indazol-4-il)-7-[trans-4-(8-oxa-3-
azabiciclo[2.2.1]oct-3-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(1H-
indazol-4-il)-7-{cis-4-[(15,45)-2-oxa-5-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{trans-4-[(1S,4S)-2-oxa-
5-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-ilpirazolo[1,8-a]pirimidina, V-
{trans-4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-il]ciclohexil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{4-[(15,45)-2,5-diazabiciclo[2.2.1]hept-2-
il]-2-(triflucrometil)fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
7-{4-[(18,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]-1-naftil}-3-( 1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]-3-(trifluorometil)fenil}-2-piridin-4-ilpirazalo[1,5-
alpirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-diazahiciclo[2.2.1]hept-
2-il]-1-naftil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-
diazahiciclo[2.2.1]hept-2-if]-2,5-difluorofenil}-3-(1 H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(15,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2,3-
difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, 7-{4-
[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2,5-difluorofenil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-3,5-difluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 7-{2,3-difluoro-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimiclina, 7-{2,5-difluoro-4-
[(18,458)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-illfenil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a)pirimidina,  7-{4-[(18,45)-5-etil-2,5-diazabiciclo[2.2.1]-
hept-2-il]-2,6-difluorofenil}-2-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-

alpirimidina,  7-{2,5-difluoro-4-[(1S,4S)-5-isobutil-2,5-diazabiciclo[2.2.1]hept-2-
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ilffenit}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2,6-difluoro-4-
[(1S,4S)-5-isopropil-2,5-diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-5-ciclobutil-2,5-
diazabiciclo[2.2.1]hept-2-il]-2,6-difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-(1,4-dioxaespiro[4.5]dec-8-il)-3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.2]oct-2-il]-2-fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1S5,4S)-5-metil-2,5-
diazabiciclo[2.2.2])oct-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina, 3-(1H-indazol-4-il)-2-piridin-4-il-7-{2,3,5,6-tetrafluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}pirazolo[1,5-a]pirimidina, (1S,4S)-5-{3-
cloro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-
ilffenil}-2,5-diazabiciclo[2.2.1}heptano-2-carboxilato  de terc-butilo, 7-{cis-4-
[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-il]ciclohexil}-3-(7-fluoro-1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-{cis-4-[(1S,4S)-
2-oxa-5-azabiciclo[2.2.1]hept-5-illciclohexil}-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-{trans-4-[(1S,4S)-2-oxa-5-
azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-
fluoro-1H-indazol-4-il)-7-[cis-4-(8-oxa-3-azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-[trans-4-(8-oxa-
3-azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-
fluoro-1H-indazol-4-il)-7-[cis-4-(3-oxa-8-azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-[trans-4-(3-oxa-
8-azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-

{trans-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]ciclohexil}-3-(7-fluoro-1H-
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indazol-4-il)-2-piridin-4-ilpirazole[1,5-a)pirimidina, 7-{2-cloro-4-[(1S,45)-2,5-
diazabiciclo[2.2.1]-hept-2-il]fenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(15,48)-2,5-diazahiciclo[2.2.1]hept-2-il]-3-
fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-
[(18,48)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2-(trifluorometil)fenil}-3-(1H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-bromo-4-[(1S5,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina, 7-{3-fluoro-4-[(18,48)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-illfenil}-
3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{4-
[(1S,48)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-il]-2-(trifluorometil)fenil}-2-piridin-
4-ilpirazolo[1,5-alpirimidina, 7-{2-bromo-4-[(1S,48)-5-me=til-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina, 7-(1,4-dioxaespiro[4.5]dec-7-en-&-il)-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolof1,5-a]pirimidina, 7-{2,6-difluoro-4-[(1S,4S)-5-metil-5-oxido-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazalo[1,5-
a]pirimidina, | .’.’--(1H-indazc:l-4-il)-7-{5-[(1'S,48)-2-oxa-5-azabiciclo[2.2.1]hept-5-
ilmetillfuran-3-il}-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, (18,48)-5-({4-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-alpirimidin-7-illfuran-2-iljmetil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato  de  ferc-butilo,  7-{5-[(1S5,4S5)-2,5-
diazabiciclo[2.2.1]hept-2-ilmetillfuran-3-il}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, (18,48)-5-({5-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]tiofen-2-ilimetil)-2,5-diazabiciclo[2.2. 1]heptano-2-
carboxilato de terc-butilo, 3-(1H-indazol-4-il)-7-{5-[(1S,45)-2-oxa-5-
ézabiciclo[2.2.'1]hept-5-i|metiI]tiofen-2-iI}-2-piridin-4-ilpirazolo[1 ,S-alpirimidina, 7-

{5-[(18,4S)-2,5-diazabiciclo[2.2.1]hept-2-ilmetilltiofen-2-il}-3-(1 H-indazol-4-il)-2-



10

15

20

25

46

piridin-4-ilpirazolo[1,5-a]pirimidina, (3-endo)-3-[3-(1H-indazol-4-il)-6-metil-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de
etilo, 3-(1H-indazol-4-il)-7-[6-(8-oxa-3-azabiciclo[3.2.1]oct-3-il)piridin-3-il]-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{6-[(1S,4S)-2-oxa-5-
azabiciclo-[2.2.1]hept-5-il]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
(18,4 S)-5-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-iljbencil}-
2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo, (1S,4S)-5-{4-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illbencil}-2,5-
diazabiciclo[2.2.1]-heptano-2-carboxilato de fterc-butilo, 3-(1H-indazol-4-il)-7-{4-
[(18,45)-2-oxa-5-azabiciclo[2.2.1]-hept-5-iimetillfenil}-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 7-{4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-iimetil]-2-fluorofenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{2-fluoro-4-[(1S,4S)-2-
oxa-5-azabiciclo[2.2.1]hept-5-ilmetillfenil}-3-(1 H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1R,4R)-2-oxa-5-azabiciclo[2.2.1]hept-
5-ilmetil]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{3-
[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-iimetil}fenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-
ilmetil)fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 9-{3-fluoro-
4-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illbencil}-3,7-dioxa-9-
azabiciclo[3.3.1]nonano y sales farmacéuticamente aceptables de los mismos.
Los compuestos de Formula A pueden obtenerse en forma de sales
inorganicas u organicas usando procedimientos conocidos por los expertos en
la materia, por ejemplo, Richard C. Larock, Comprehensive Organic
Transformations, VCH publishers, 411-415, 1989. Se sabe bien por un experto

en la materia que una forma de sal apropiada se elige basandose en su
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estabilidad fisica y quimica, fluidez, higroscopicidad y solubilidad.

Pueden formarse sales farmacéuticamente aceptables de los
compuestos de Féormula A con un resto acido a partir de bases organicas e
inorganicas. Por gjemplo, con metales alcalinos o alcalinotérreos, tales como
sodio, potasio, litio, calcio, o magnesio o bases organicas y sales de N-
tetraalquilamonio, tales como sales de N-tetrabutilamonio. De forma analoga,
cuando un compuesto de la presente invencién contiene un resto basico,
pueden formares sales a partir de acidos organicos e inorganicos. Por gjemplo,
pueden formarse sales a partir de acido acético, propidnico, lactico, citrico,
tartarico, succinico, fumarico, maleico, maldnico, mandélico, malico, ftalico,
clorhidrico, bromhidrico, fosférico, nitrico,  sulfirico, metanosulfénico,
naftalenosulfonico, bencenasulfénico, toluenasulfénico, canforsulfénico y acidos
aceptables conocidos de forma similar. Los esjemplos adecuados de sales
farmacéuticamente aceptables incluyen, pero sin limitacion, sulfato; citrato,
acetato; oxalato; cloruro; bromuro; yoduro; nitrato; bisulfato; fosfato; fosfato
acido; isonicotinato; lactato; salicilato; citrato acido; tartrato; oleato; tanato;
pantotenato; bhitartrato; ascorbato; succinato; maleato; gentisinato; fumarato;
gluconato;  glucaronato;  sacarato; formiato; benzoato,  glutamato;
metanosulfonato;  etanosulfonato;  bencenosulfonato;  p-toluenosulfonato;
pamoato (es decir, 1,1-metileno-bis-(2-hidroxi-3-naftoato)); y sales de acidos
grasos tales como sales caproato, laurato, miristato, palmitato, estearato,
oleato, linoleato y linolenato. Los compuestos también pueden usarse en forma
de ésteres, carbamatos y otras formas de profarmacos convencionales, que
cuando se administran en dicha forma, se convierten en &l resto activo in vivo.

Por consiguiente, la presents invencién proporciona una composicion
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farmacéutica que comprende una cantidad eficaz de un compuesto de Férmula
A en combinacién o asociacién con un vehiculo farmacéuticamente aceptable.
Las composiciones farmacéuticas se preparan de acuerdo con procedimientos
farmacéuticos aceptables, tales como los descritos en Remingtons
Pharmaceutical Sciences, 172 edicién, ed. Alfonoso R. Gennaro, Mack
Publishing Company, Easton, Pa. (1985). Son vehiculos farmacéuticamente
aceptables los que son compatibles con los otros ingredientes de la formulacién
y biolégicamente aceptables. Como se usa en el presente documento, el
término "cantidad eficaz" se refiere a la cantidad de compuesto activo o agente
farmacéutico que suscita la respuesta biolégica o0 médica en un tejido, sistema,
animal, individuo o ser humano que se espera por un investigador, veterinario,
doctor en medicina u otro médico, que incluye uno o mas de los siguientes: (1)
prevenir la enfermedad; por ejemplo, prevenir una enfermedad, afeccién o

trastorno en un individuo que puede estar predispuesto a la enfermedad,

_afeccion o trastorno pero que aun no ha experimentado o mostrado la patologia

o sintomatologia de la enfermedad; (2) inhibir la enfermedad; por ejemplo,
inhibir una enfermedad, afeccibn o trastorno en un individuo que esta
experimentando o mostrando la patologia o sintomatologia de la enfermedad,
afeccion o trastorno (es decir, detener o retrasar el desarrollo adicional de la
patologia y/o sintomatologia); y (3) mejorar la enfermedad; por ejemplo,
mejorar una enfermedad, afeccidon o trastorno en un individuo que esta
experimentando o mostrando la patologia o sintomatologia de la enfermedad,
afeccion o trastorno (es decir, revertir la patologia y/o sintomatologia).

Los compuestos de la presente invencion pueden formularse en forma

pura o pueden combinarse con uno o mas vehiculos farmacéuticamente
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aceptables para la administracién. Los vehiculos adecuados incluyen, pero sin
limitacién, por ejemplo, disolventes, diluyentes y similares, y pueden
administrarse por via oral en formas tales como comprimidos, capsulas, polvos
dispersables, granulos o suspensiones que contienen, por egjemplo, de
aproximadamente el 0,05 al 5 % de agente de suspensidn, jarabes que
contienen, por ejemplo, de aproximadamente €l 10 al 50 7% de azlcar, y elixires
que contienen, por gjemplo, de aproximadamente <l 20 al 50 % de etanol, y
similares, o por via parenteral, en forma de solucién o suspensiéon inyectable
estéril que contiene de aproximadamente el 0,05 al % de agente de
suspensién en un medio isoténico. Dichas preparaciones farmacéuticas pueden
contener, por ejemplo, de aproximadamente el 0,05 hasta aproximadamente el
90 % del principio activo junto con el vehiculo, mas habitualmente entre
aproximadamente el 5 % y €l 80 % en peso.

En algunas realizaciones, las formulaciones se administran por via
transdérmica, que incluye todos los procedimientos de administracion a través
de la superficie del cuerpo y de los revestimientos internos de los conductos
corporales, incluyendo tejidos epiteliales y mucosos. Dicha administracion
puede realizarse en forma de una locién, crema, coloide, espuma, parche,
suspensién o solucion.

La dosificacion eficaz de principio activo usada puede variar
dependiendo del compuesto particular usado, el modo de administracién y la
gravedad de la afeccion gue se trate. Sin embargo, en general, se obtienen
resultados satisfactorios cuando los compuestos de la invencién se administran
a una dosificacion diaria de aproximadamente 0,5 a aproximadamente 1000

mg/kg de peso corporal del animal, opcionalments dada en dosis divididas de
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dos a cuatro veces al dia, o en una forma de liberacion sostenida. Para la
mayoria de los mamiferos grandes, la dosificacion diaria total es de
aproximadamente 1 a 1000 mg, preferentemente de aproximadamente 2 a 500
mg. Las formas farmacéuticas adecuadas para uso interno comprenden de
aproximadamente 0,5 a 1000 mg del compuesto activo en mezcla intima con
un vehiculo soélido o liquido farmacéuticamente aceptable. Este régimen de
dosificacion puede ajustarse para proporcionar la respuesta terapéutica 6ptima.
Por ejemplo, pueden administrarse varias dosis divididas diariamente o la dosis
puede reducirse proporcionalmente segun determinen las exigencias de la
situacion terapéutica.

Los compuestos de la presente invencién pueden administrarse por via
oral asi como por vias intravenosa, intramuscular o subcutanea. Los vehiculos
sélidos incluyen almiddén, lactosa, fosfato dicalcico, celulosa microcristalina,
sacarosa Yy caolin, mientras que los vehiculos incluyen agua estéril,
polietilenglicoles, tensioactivos no iénicos y aceites comestibles tales como
aceites de maiz, cacahuete y sésamo, que son apropiados para la naturaleza
del principio activo y la forma de administracion particular deseada. Pueden
incluirse ventajosamente adyuvantes usados habitualmente en la preparacién
de composiciones farmacéuticas, tales como agentes saporiferos, agentes
colorantes, agentes conservantes y antioxidantes, por ejemplo, vitamina E,
acido ascorbico, BHT y BHA.

Las composiciones farmacéuticas preferidas desde el punto de vista de
la facilidad de preparacion y administracibn son composiciones sdélidas,
particularmente comprimidos‘y capsulas rellenas duras o rellenas de liquido. En

algunas ocasiones, es deseable la administraciéon oral de los compuestos. En
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algunos casos, puede ser deseable administrar los compuestos directamente
en las vias respiratorias en forma de un aerosol.

Los compuestos de la presente invenciéon también pueden administrarse
por via parenteral o intraperitoneal. Pueden prepararse soluciones o
suspensiones de estos compuestos activos en forma de una base libre o sal
farmacologicamente aceptable en agua adecuadamente mezclada con un
tensioactivo tal como hidroxi-propilcelulosa. También pueden prepararse
dispersioneas en glicerol, polietilenglicoles liquidos y mezclas de los mismos en

aceites. En condiciones convencionales de almacenamiento y uso, estas

preparaciones contienen un conservante para prevenir el crecimiento de

microorganismos.

Las formas farmacéuticas adecuadas para el uso inyectable incluyen
soluciones o dispersiones acuosas estériles y polvos estériles para la
preparacion extemporan=a de soluciones o dispersiones inyectables estériles.
En todos los casos, la forma debe ser estéril y debe ser fluida hasta el punto en
que exista una facil inyectabilidad. Debe ser estable en las condiciones de
fabricacion y almacenamiento y debhe conservarse frente a la accion
contaminante de microorganismos tales como bacterias y hongos. E! vehiculo
puede ser un disolvente o medio de dispersiéon que contenga, por €jemplo,
agua, etanol, poliol (por ejemplo, glicerol, propilenglicol y polietilenglicol
liquido), mezclas adecuadas de los mismos, y aceites vegetales.

Para el tratamiento del cancer, los compuestos de la presente invencion
pueden administrarse junto con otras sustancias antitumorales o con terapia de
radiacion. Estas otras sustancias o tratamientos de radiaciéon pueden darse al

mismo tiempo o en momentos diferentes de los compuestos de la presente
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invencion. Estas terapias combinadas pueden tener sinergia y dar como
resultado una eficacia mejorada. Por ejemplo, los compuestos de la presente
invencion pueden usarse junto con inhibidores mitdticos tales como taxol o
vinblastina, agentes alquilantes tales como cisplatino o ciclofosamida,
antimetabolitos tales como 5-fluorouracilo o hidroxiurea, intercaladores de ADN
tales como adriamicina o bleomicina, inhibidores de la topoisomerasa tales
como etopésido o camptotecina, agentes antiantiogénicos tales como
angiostatina, y antiestrégenos tales como tamoxifeno. Como se usa de acuerdo
con la presente invencion, el término una "cantidad eficaz” de un compuesto
significa administrar directamente dicho compuesto, o administrar un
profarmaco, derivado o analogo que formara una cantidad eficaz del
compuesto dentro del cuerpo.

Como se usa de acuerdo con la presente invencién, el término una
"cantidad eficaz" de un compuesto significa administrar directamente dicho
compuesto, o administrar un profarmaco, derivado o analogo que formara una
cantidad eficaz del compuesto dentro del cuerpo.

Los procedimientos de administracion de una composicién farmacéutica
de la invencion no se limitan especificamente, y puede administrarse en
diversas preparaciones, dependiendo de la edad, sexo y sintomas del paciente.
Por ejemplo, pueden administrarse por via oral comprimidos, pildoras,
soluciones, suspensiones, emulsiones, granulos y capsulas. Las preparaciones
para inyeccion pueden administrarse por via oral o mezcladas con
transfusiones de inyeccién tales como soluciones de glucosa y soluciones de
aminoacidos por via intravenosa. Si es necesario, las preparaciones para

inyeccion se administran individualmente por via intramuscular, intracutanea,
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subcutanea o intraperitoneal. Los supositorios pusden administrarse en el
recto.

La cantidad del compuesto de férmula A contenida en una composicion
farmacéutica de acuerdo con la presente invencibn no se limita
especificamente, sin embargo, la dosis deberia ser suficiente para tratar,
mejorar o reducir los sintomas a los que esta dirigida. La dosificacion de una
composiciéon farmacéutica de acuerdo con la presente invencion dependera del
procedimiento de uso, la edad, sexo y afeccidn del paciente.

La presente invencién tambi&n proporciona procedimientos de inhibicién
y tratamiento que comprenden adicionalmente administrar un inhibidor
adicional de una oncoproteina quinasa de la ruta Ras/Raf/MEK.

Las composiciones farmacéuticas de la presente invencion pueden
comprender el compuesto de la presente invenciéon solo o junto con otros

compuestos  inhibidores de  oncoproteina  quinasas o  agentes

quimioterapéuticos. Los agentes quimioterapéuticos incluyen, pero sin

limitacién, exemestano, formestano, anastrozol, letrozol, fadrozol, taxano y
derivados tales como paclitaxel o docetaxel, taxanos encapsulados, CPT-11,
derivados de camptotecina, glicoésidos de antraciclina, por ejemplo,

doxorrubicina, idarrubicina, epirrubicina, etopdsido, navelbina, vinblastina,

_ carboplatino, cisplatino, estramustina, celecoxib, tamoxifeno, raloxifeno, Sugen

SU-5416, Sugen SU-6668 y Herceptina.
Habiendo descrito la invencién, la invencidn s& ilustra adicionalmente por

los siguientes ejemplos no limitantes.
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EJEMPLOS
Ejemplo 1: 3-(7-{6-[(1-Azabiciclo[2.2.2]oct-4-ilmetil)amino]piridin-3-il}-2-

piridin-4—ilpirazolb[1 ,5-a]pirimidin-3-il)fenol

Etapa 1: Una suspension de 5-acetil-2-bromopiridina (5 g, 0,025 mol) en
45 ml de dimetilformamida dimetil acetal se calentd a 110 °C durante 2,5 h. La
mezcla de reaccién se enfrié a temperatura ambiente para precipitar un sélido
de color amarillo, que se filtr6, se aclaré con éter y se secé a 40 °C al vacio
durante una noche, proporcionando 5,20 g (rendimiento del 82 %) de (2E)-1-(6-
bromopiridin-3-il)-3-(dimetilamino)prop-2-en-1-ona, que se usé sin purificacion
adicional.

Etapa 2: A 5 ml de etanol seco se le afadieron 0,73 g (31,84 mmol) de
metal sodio (después de la retirada del aceite mineral con hexano) y la mezcla
se agitd a 45 °C durante 1 hora hasta que la solucion se volvi6é transparente.
Después, se afiadi6 una mezcla de 3 g (20,38 mmol) de 3-
(metoxifenil)acetonitrilo y 3,9 g (28,66 mmol) de isonicotinato de metilo en 26 ml
de etanol seco y la solucién de color pardo resultante se calenté a reflujo
durante 3 horas. Después de un periodo de refrigeracion, el residuo se evaporé
y se purificd por cromatografia sobre gel de silice eluyendo con 9:1 a 4.1 de

cloruro de metileno/metanol para proporcionar 1,75 g (rendimiento del 34 %) de
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2-(3-metoxifenil)-3-oxo-3-piridin-4-il-propionitrilo.
Una mezcla de 1,7 ¢ (6,74 mmol) de 2-(3-metoxifenil)-3-oxo-3-piridin-4-il-

propionitrilo y 17 mi de POCI; se calentd a 80 “C durante 18 horas. Después de

~un periodo de refrigeracion, el POCI; se retird por evaporacion. Al residuo

resultante se le afadié tolueno y después la mezcla se evapord a sequedad.
Esta etapa se repitid hasta retirar completamente el POCI;. Al residuo se le
afadieron hielo y bicarbonato sédico saturado y precipité un sélido,
proporcionando 1 ¢ (rendimiento del &7 %) de 3-cloro-2-(3-metoxifenil)-3-
piridin-4-il-acrilonitrilo en forma de un sélido de color blanco. EM: 271,1 [M+H].

Una mezcla de 1 g (3,69 mmol) de 3-cloro-2-(3-metoxifenil)-2-piridin-4-il-
acrilonitrilo y 0,9 ml (18,6 mmol) de hidrazina hidrato en 30 ml de etanol se
calentd a reflujo durante 6,5 horas. La mezcla se dejé enfriar a temperatura
amhiente y el disolvente se retird por evaporacion. Se agitd bicarhonato sadico
acuoso en el residuo y el sélido resultante se recogid por filtracidn. El sélido se
lavd con agua y después se secod al vacio, proporcionande 0,92 g (rendimiento
del 94 %) de 4-[3-metoxi-fenil]-5-piridin-4-il-1H-pirazol-3-amina. EM: 267,2
[M+H].

Una mezcla de 4-(3-metoxifenil)-5-piridin-4-il-1H-pirazol-3-amina (3,0 g,
11,27 mmol) y clorhidrato de piridina (8,0 g, 51,92 mmol) se calenté a 202 °C
durante una hora. Después, la reaccion se enfrié a temperatura ambiente, se
diluyé con 10 ml de hidréxido de amonio, s agité durante 30 min y después el
disolvente se retird al vacio. El residuo resultante se lavdé con metanol al
15 %l/diclorometanc y los lavados recogidos se secaron sobre sulfato sédico,
se filtraron y se evaporaron, dando un residuo que se purificé por cromatografia

ultrarrapida sobre silice eluyendo con metanol al 5 %,-12 %/diclorometano,
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proporcionando 2,21 g (rendimiento del 78 %) de 3-(3-amino-5-piridin-4-il-1H-
pirazol-4-ilYfenol en forma de un sélido de color beige.

Etapa 3: Se combinaron 1-(6-bromo-piridin-3-il)-3-dimetilamino-
propenona (258 mg, 1,0 mmol), 3—(3-amino-5-piridin-4-i|-1H-pirazol-4-il)fenol
(254 mg, 1,0 mmol) y 3 ml de acido acético glacial y se calentaron en el
microondas a 120 °C durante 3000 seg. Después de la refrigeracién, el
precipitado de color amarillo obtenido se filtr6, se aclaré con acetato de etilo al
10 %/éter y después con éter y se sec6 a 40 °C a presion reducida, dando 575
mg (rendimiento del 94 %) de 3-[7-(6-bromopiridin-3-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-3-iljfenol en forma de una sal del acido acético, un sélido de color
amarillo naranja. EM: 444,1 [M+H].

Etapa 4: A una suspension agitada de 3-[7-(6-bromopiridin-3-il)-2-piridin-
4-ilpirazolo[1,5-a]pirimidin-3-illfenol (117 mg, 0,25 mmol) en 1,2 mi de DMSO se
le afadidé diisopropiletilamina (0,13 ml, 0,75 mmol) seguido de 1-(1-
azabiciclo[2.2.2]oct-4-il)metanamina (74 mg, 0,5 mmol). La mezcla se calent6 a
125 °C durante 16 horas, se enfri6 a temperatura ambiente y se purificé por
RP-HPLC sobre una columna Gemini™ C18 eluyendo con acetonitrilo al
5-95 %/agua (TFA al 0,02 %), dando 18 mg de 3-(7-{6-[(1-azabiciclo[2.2.2]oct-
4-ilmetil)amino]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol en
forma de un sélido de color amarillo-naranja, rendimiento del 11 %. EM: 504,4
[M+H].

Ejemplo 2: 3-(7-{6-[(3S)-1-Azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-

piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol
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A una suspension agitada de 3-[7-(6-bromopiridin-3-il)-2-piridin-4-

ilpirazolo[1,5-a]pirimidin-3-illfenol (117 mg, 0,25 mmol) en 1,0 ml de DMSO se

‘le afadieron diisopropiletilamina (0,23 ml, 1,35 mmol) y diclorhidrato de 3-(S)-

aminoquinuclidina (60 mg, 0,3 mmol) y la mezcla resultante se sometié a

microondas a 150 “C durante 1 hora y después se purificd por RP-HPLC sobre
una columna Gemini™ C13, eluyendo con acetonitrilo al §-95 %/agua (TFA al
0,02 %), dando 21 mg (rendimiento del 14 %) de 3-(7-{B-[(3S)-1-
azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-piriclin-4-ilpirazolo[ 1,5-a]pirimidin-3-
ifenol en forma de un sélido de color amarillo-naranja. EM: 490,4 [M+H].
Ejemplo 3: 23-(7-{8-[(3R)-1-Azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-

piridin-4-ilpirazolof1,5-a]pirimidin-3-il)fenol
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Siguiendo el procedimiento para el Ejemplo 2, se hicieron reaccionar 3-
[7-(6-bromopiridin-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}fenol y
diclorhidrato de 3-(R)-aminoquinuclidina, dando 29 mg (rendimiento del 14 %)
de 3-(7-{6-[(3R)-1-azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol en forma de un sélido de color amarillo. EM:
490,4 [M+H].

Ejemplo 4: (3R)-N-{4-[3-(3-Metoxifenil)-2-piridin-4-ilpirazolo[1,5-

a)pirimidin-7-il]piridin-2-il}quinuclidin-3-amina

Etapa 1: A una solucidén de acetilpiridina (2,2 ml, 20 mmol) en 22 ml de
diclorometano se le afadié acido 3-cloroperoxibenzoico (3,45 g, 20 mmol) y la
mezcla resultante se calenté a reflujo durante 16 horas. Después, el disolvente
se evaporé y el residuo en bruto se cromatografié sobre gel de silice, eluyendo
con metanol al 0-40 %/acetato de etilo, proporcionando 1 g (rendimiento del
38 %) de 1-(1-oxi-piridin-4-il)-etanona en forma de un sélido de color blanco
que se uso directamente en la siguiente etapa.

Etapa 2: Una solucion de 1-(1-oxi-piridin-4-il)-etanona (231 mg, 1,7
mmol) en 2,2 ml de dimetilformamida dimetil acetal en un vial de proceso Smith
de 5 ml se sometidé a microondas a 110 °C durante una hora. La mezcla

resultante se enfrié a TA y el precipitado se recogié por filtracion y después se

@
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aclaré con acetato de etilo al 2 S6/éter seguido de éter. El sélido se secd a
40 *C a presiéon reducida, dando 222 mg (rendimiento del 38 %) de 3-
dimetilamina-1-(1-oxi-piridin-4-il)-propenona en forma de un sélido de color
beige que se usé directamente en la siguiente etapa.

Etapa 3. Una mezcla de 3-dimetilamino-1-(1-oxi-piridin-4-il)-propenona
(222 mg, 1,15 mmol) y 4-(3-metoxifenil)-5-piridin-4-il-1H-pirazol-3-amina (308
mg, 1,15 mmol) en 2 ml de acido acético glacial se calentd #n &l microondas a
120 °C durante una hora. Después, la mezcla de reacciéon se enfrid a
temperatura ambiente y el precipitado de color amarillo resultante se recogiod
por filtracion y se aclaré con acetato de etilo al 10 %/éter y después con éter. El
solido se secd a 40 “C a presion reducida, dando 330 mg (rendimiento del 65
50) de 3-(3-metoxifenil)-7-( 1-oxidopiridin-4-il)-2-piridin-4-ilpirazolo[ 1,5-
a)pirimidina en forma de un sdlido de color amarillo que se usd directamente en
la siguiente etapa. EM: 396,1 [M+H].

Etapa 4: Una solucion de 3-(3-metoxifenil)-7-(1-oxidopiridin-4-il)-2-piridin-

~ 4-ilpirazolo[1,5-a]pirimidina (264 mg, 0,57 mmol) se calentd a reflujo en POCI;

durante una hora y después se enfrié a temperatura ambiente. Después, la

mezcla se evapord con tolueno, se inactivé con NaHCO- saturado frio y se

extrajo en éter. La fase organica se seco y se evaporé al vacio, dando 272 mg

(rendimiento del 99 34) de 7-(2-cloropiridin-4-il)-3-(3-metoxifenil)-2-piridin-4-

[ilpirazolo[1,5-a]pirimidina en forma de un sélido de color amarillo que se usé

directamente eh la siguiente etapa. EM: 414,1 [M+H].
Etapa 5: Una mezcla de 7-(2-cloropiridin-4-il)-3-(2-metoxifenil)-2-piridin-

4-ilpirazolo[1,5-alpirimidina (272 mg, 0,66 mmol), diclorhidrato de 2-(S)-

aminoq-uinuclidina (654 mg, 3,29 mmel) y DIPEA (1,28 g, 9,9 mmol) en 2,0 ml
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de DMSO anhidro se sometié6 a microondas a 170 °C durante una hora. La
mezcla de reaccién en bruto resultante se purifico por HPLC, dando 43 mg
(rendimiento del 13 %) de (3R)-N-{4-[3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
ajpirimidin-7-il]piridin-2-il}quinuclidin-3-amina en forma de un sélido de color
amarillo. EM: 504,5 [M+H].

Ejemplo 5: 5-(7-{6-[(3R)-1-Azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-3-(4-

cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

Etapa 1: Una mezcla de (2E)-1-(4-bromofenil)-3-(dimetilamino)prop-2-en- |
1-ona (125 mg, 0,5 mmol), (4-cloro-3-metoxifenil)-5-piridin-4-il-1H-pirazol-3-
amina (150 mg, 0,5 mmol; preparada siguiendo el procedimiento del Ejemplo 1,
Etapa 2, partiendo con (4-cloro-3-metoxifenil)acetonitrilo) y 1,56 mi de acido
acético glacial, se calent6 en el microondas a 120 °C durante 1 hora. Después,
el acido acético se retiré a presioén reducida, se afadi6 NaHCO; saturado y la
mezcla resultante se extrajo con diclorometano con MeOH al 3 %. La fasé
organica se sec6 y se evapor6 al vacio y el producto en bruto recuperado se
cromatografié sobre gel de silice, dando 98 mg (rendimiento del 40 %) de 7-(6-

bromopiridin-3-il)-3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidina
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en forma de un sélido de color amarillo. EM: 494,1 [M+H].

Etapa 2: Una mezcla de 7-(8-bromopiridin-3-il)-3-(4-cloro-3-metoxifenil)-
2-piridin-4-ilpirazolo[1,5-ajpirimidina (90 mg, 0,18 mmol), diclorhidrato de 3-(R)-
aminoquinuclidina (35 mg, 0,22 mmol), DIPEA (47 mg, 0,356 mmol) y 1,0 ml de
DMSO anhidro se calentdé en el microondas a 150 “C durante 3900 seg.
Después, la mezcla de reaccion en bruto se purificd por HPLC, dando 48 mg
(rendimiento del 44 35) de 5-(7-{8-[(3R)-1-azahiciclo[2.2. 2]oct-3-ilamina]piridin-
3-il}-3-(4-cloro-3-metoxifenil)-2-piriclin-4-ipirazolo[1,5-a]pirimidina en forma de
un sélido de color amarillo. EM: 538,3 [M+H].

Ejemplo  6: 3-{7-[(1-Azabiciclo[2.2.2]oct-4-iImetil)amino]-2-piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il}fenol

OH
Etapa 1: Una mezcla de 4-[3-(metoxi)fenil]-5-piridin-4-il-1H-pirazol-3-
amina (1,5 g, 5,63 mmol) y malonato de dietil etoximetileno (1,4 ml, 6,9 mmol)

en acido acético glacial (15 ml) se calenté a reflujo durante 2,5 horas. La

 mezcla se enfrid y se triturd con éter. El sélido se recogié por filtracidn, se lavod

con éter y se secd. El producto en bhruto se purificd por cromatografia

ultrarrapida sobre gel de silice (metanol/clorure de metileno), dando 1,28 g
(rendimiento del 58 %) de  3-(3-metoxifenil)-7-oxo-2-piridin-4-il-4,7-
dihidropirazolo[1,5-a]pirimidin-8-carboxilato de etilo en forma de un soélido de
color pardo. EM: 391,2 [M+H].

Etapa 2. Una mezcla de 3-(3-metoxifenil)-7-oxo-2-piridin-4-il-4,7-
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dihidropirazolo[1,5-a]pirimidin-6-carboxilato de etilo (1,2 g, 3,07 mmol) y
solucion 2,5 N de hidréxido sédico (5,5 ml) se calentd a reflujo durante 4 horas.
La mezcla se enfrid, se acidificé con HCI 2 N y el sélido se recogié por filtracion
y después se lavo con agua y se seco, produciendo 1,03 g (92 %) de acido 3-
(3-metoxifenil)-7-oxo-2-piridin-4-il-4,7-dihidropirazolo[1,5-a]pirimidin-6-

carboxilico en forma de un sélido de color beige, 220-225 °C. EM: 363,2 [M+H].

Etapa 3: A Dowtherm™ (30 ml) en calentamiento a reflujo se le afiadié en
una porcién acido 3-(3-metoxifenil)-7-oxo-2-piridin-4-il-4,7-dihidropirazolo[1,5-
a]pirimidin-6-carboxilico (1,0 g, 2,76 mmol) y la mezcla resultante se calent6 a
250 °C durante 45 minutos. Después de enfriar a temperatura ambiente, el
solido se recogioé por filtracién, se lavé con éter y se secé, proporcionando 0,86
g (rendimiento del 98 %) de 3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7(4H)-ona en forma de un sélido de color amarillo, 110-115 °C. EM:
319,2 [M+H].

Etapa 4: Una mezcla de 3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7(4H)-ona (0,85 g , 2,6 mmol), N,N-dietilanilina (0,9 ml) y oxicloruro
de fésforo (9,0 ml) se calenté a 110 °C durante 2 horas. La mezcla se dejé
enfriar y el exceso de oxicloruro de fésforo se evapord a sequedad, seguido de
re-evaporacion dos veces en tolueno. El residuo se enfrié en un bafo de hielo,
se neutralizé con una solucion saturada de bicarbonato sddico y se extrajo con
metanol al 10 % en cloruro de metileno. La fase organica se secé sobre sulfato
sédico anhidro, se filtr6 y el filtrado se evapord, produciendo un aceite. El
producto en bruto se purificé por cromatografia ultrarrapida sobre gel de silice,
eluyendo con metanol al 1 % en cloruro de metileno, dando 1,28 g (rendimiento

del 58 %) de 7-cloro-3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidina en
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forma de un sélido de color amarillo, 135-140 °C. EM: 337,2 [M+H].

Etapa 5: A una solucidn enfriada (0-5 °C) de 1-(1-azabiciclo[2.2.2]oct-4-
ihmetanamina (0,13 g, 0,9 mmol) y N ,N-diisopropiletilamina (0,3 ml, 1,75 mmol)
en acetonitrilo (5 ml) se le afadid en porciones 7-cloro-3-(3-metoxifenil)-2-
piridin-4-ilpirazolo[1,5-a)pirimidina (0,15 g, 0,44 mmol) durante un periodo de 5
minutos y la mezcla resultante se agitdé a 5 °C durante 2 horas. El disolvente se
evapord y el residuo se agitd con una solucion saturada de bhicarbonato sédico.
El solido s& recogid por filtracién, se lavé con agua y se secod. El sdlido en bruto
resultante  se purificdé por HPLC preparativa de fase inversa

(acetonitrilo/agua/acido trifluoroacético), dando 0,12 g (rendimiento del 49 %)

de (1-aza-biciclo[2.2.2]oct-4-ilmetil)-3-(3-metoxi-fenil)-2-piridin-4-il-

pirazolo[1,5,a]pirimidin-7-il}-amina en forma de un sélido de color amarillo. EM:
4413 [M+H].

Etapa 6: Una mezcla de (1-aza-biciclo[2.2.2]oct-4-ilmetil)-3-(3-metoxi-
fenil)-2-piridin-4-il-pirazolo[1,5,a]pirimidin-7-il]-amina (0,092 g, 0,21 mmol) vy
clorhidrato de piridina (1,2 g, 10,4 mmol) se calentd a 205 °C durante 1 hora.
Después de un periodo de refrigeracién, la mezcla se basificd con una solucion
de hidréxido de amonio y el disolvente se evaporé a sequedad, produciendo un
residuo en bruto. El residuo se lavé con metanol al 10 % en cloruro de metileno
y €l filtrado se secé sobre sulfato sédico anhidro, se filtré y el filtrado se
evapord, produciendo un aceite. El aceite en bruto se purificd por HPLC
preparativa de fase inversa (acetonitrilo/agua/acido trifluoroacético),
proporcionando 0,025 g (rendimiento del 23 *4) de 3-{7-[(1-azabhiciclo[2.2.2]oct-
4-ilmetil)amino]-2-piridin-4-ilpirazolo[1,5-a]pirimidin-2-il}fenol en forma de un

solido de color amarillo. EM: 427,3 [M+H].
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Ejemplo 7: 3-(3-(3-Metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-

8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

Etapa 1. Una mezcla de isocianuro de tosilmetilo (5 g, 25,6 mmol) y 3-
oxo-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo (3,8 g, 19,7 mmol) en DME
(60 ml) y Etanol (1,85 ml) se agité a -10 °C mientras se afadia en porciones
terc-butéxido potasico durante el transcurso de 1 hora, en el que la temperatura
se mantuvo a < 5 °C. Cuando la adicion se completé, la reaccién se agité a -10
°C durante 1 hora y después se agitdé durante 2 horas mas a temperatura
ambiente. Después, los disolventes se retiraron a presiéon reducida, dando un
sélido de color naranja pardo. A este solido se le afadié agua (200 ml) y se
extrajo con éter (4 x 150 ml). El extracto organico se secé sobre sulfato de
magnesio anhidro, se filtré y el filtrado se evapord, produciendo un aceite de
color pardo. La mezcla en bruto se purific6 sobre una columna de silice
eluyendo con acetato de etilo al 30 % en hexanos, dando 2,43 g de 3-ciano-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo (rendimiento del 60 %). EM: 209,2
[M+H].

Etapa 2: Se afadié una solucién 1,4 M de bromuro de metil magnesio
(35,4 ml) en THF/tolueno a una solucién de 3-ciano-8-azabiciclo[3.2.1]octano-8-

carboxilato de etilo (2,4 g, 11,5 mmol) en THF (50 ml) a ta. La reaccién se agit6é
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durante 3 horas y se inactivd con cloruro de amonio (100 ml). Después, la
mezcla se extrajo con éter (4 x 100 ml). Los extractos organicos combinados se
secaron sobre sulfato de magnesio anhidro, después se filtraron y el filtrado se
evaporé, produciendo 3-acetil-8-azabiciclo[3.2.1]Joctano-8-carboxilato de etilo
en forma de un aceite. EM: 226,2 [M+H].

Etapa 3: Una mezcla de 3-acetil-3-azabiciclo[3.2.1]Joctano-8-carboxilato
de etilo (1,7 g, 7,68 mmol) en 25 ml d= dimstilformamida dimetil acetal se
calentd a 110 °C durante 48 horas. Después, la mezcla de reaccién se enfrié a
temperatura ambiente y el disolvente se evapord, proporcionando un aceite de
color naranja. El producto en bruto se purificé por cromatografia ultrarrapida
sobre gel de silice, eluyendo con acetona al 50 % en diclorometano, dando
0,86 g (rendimiento del 50 %) de 3-(3-(dimetilamino)acriloil)-8-
azabiciclo[3.2.1]octano-8-carboxilato de (E)-etilo, que se usé sin purificacion
adicional. EM: 281,2 [M+H].

Etapa 4. Una mezcla de 3-(3-(dimetilamino)acriloil)-5-
azabiciclo[3.2.1]octano-8-carboxilato de (E)-etilo (0,37 g, 1,5 mmol) y 4-(a-
metoxifenil)-3-(piridin-4-il)-1H-pirazol-5-amina (0,35 g, 1,2 mmol) en acido
acético (5 ml) se agitdé a 80 °C durante 2 h. La reaccién se enfridé a temperatura
ambiente y el disolvent2 se evapord. La mezcla en bruto se purificé sabre silice
eluyendo con acetona al 50 “ en diclorometano, dando 3-(3-(3-metoxifenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato
de etilo en forma de un sélido de color amarillo. EM: 484,4 [M+H].

Ejemplo 8: 3-(3-(3-Hidroxifenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-7-il)-

8-azabiciclo[3.2.1]octano-8-carboxilato de etilo
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Una solucion de 3-(3-(3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo (0,3 g, 0,6 mmol)

en diclorometano se enfrié a 0 °C. Después, se afadié una solucién 1 M de

tribromuro de boro en diclorometano (3,7 ml) mientras se mantenia la
temperatura a 0 °C. La reaccién se agité a 0 °C durante 3 horas y después se
dejo calentar a temperatura ambiente. Después, la reaccion se interrumpié con
agua enfriada con hielo y el pH se ajusté a aproximadamente 7, seguido de
extraccion usando diclorometano (3 x 100 ml). Los extractos organicos
combinados se secaron sobre sulfato sédico anhidro, se filtraron y el filtrado se
evapor6. La mezcla en bruto se purificoé sobre silice eluyendo con acetona al 20
% en diclorometano, dando 3-(3-(3-hidroxifenil)-2-(piridin-4-il)pirazolo[1,5-
aJpirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo en forma de un
solido de color amarillo. RMN 'H (400 MHz, CDCls) & 8,48 (d, J = 4,4 Hz, 1H),
8,41 (d, J =4,8 Hz, 2H), 7,64 (d, J =6 Hz, 2H), 7,38 (t, J =8 Hz, 1H), 7,21 (d, J
= 7,6 Hz, 1H), 6,92 (m, 2H), 6,74 (d, J = 4,4 Hz, 1H), 4,19 (m, 3H), 2,18-1,97
(m, 8H), 1,60 (s a, 2H), 1,26 (t, J = 7,2 Hz, 3H). EM: 470,3 [M+H].

Ejemplo 9: 3-(7-(8-Azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-3-il)fenol
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Una solucién de 2-(3-(3-hidroxifenil)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato  de etilo (0,1 g, 0,21
mmol) y yodotrimetilsilano (0,64 g, 3,2 mmol) en cloroformo se agitd a la
temperatura de reflujo durante 5 horas. La reaccion se enfrié a temperatura
ambiente y el disolvente se evapord. La mezcla en bruto se purificd usando
HPLC prep., dando la sal trifluoroacetato (TFA) de  3-(7-(8-

azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)fenol en

.. forma de un soélido de color amarillo. RMN "H (400 MHz, DMSO) 5 9,49 (s, 1H),

8,75 (s, 1H), 8,67 (d, J = 4,8 Hz, 2H), 8,62 (d, J =4 Hz, 1H), 7,88 (d, J = 4,9 Hz,
2H),~ 7,22 (t, J =8 Hz, 1H), 7,08 (d, J = 4 Hz, 1H), 6,89 (d, J = 4 Hz, 1H), 6,33
(d,J=6Hz, 1H), 6,77 (d,  =5,8 Hz, 1H), 4,10 dt, J =4, Hz, 7,6 Hz, 1H), 2,48
(m, 2H), 2,30 (m, 2H), 2,15 (M, 6H). EM: 398,3 [M+H].

Ejemplo | 10: 3-(3-(4-Cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-S-carboxilato de etilo
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Se sintetiz 3-(3-(4-cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo de acuerdo con

el procedimiento para el Ejemplo 7, Etapa 4, partiendo de 3-(3-

5 (dimetilamino)acriloil)-8-azabiciclo[3.2.1]Joctano-8-carboxilato de (E)-etilo y (4-
cloro-3-metoxifenil)-5-piridin-4-il-1H-pirazol-3-amina. EM: 518,3 [M+ H].

Ejemplo 11: 3-(3-(4-Cloro-3-hidroxifenil)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

10 Se sintetiz6 3-(3-(4-cloro-3-hidroxifenil)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo partiendo de 3-
(3-(4-cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-

azabiciclo[3.2.1]Joctano-8-carboxilato de etilo, el producto del Ejemplo 10, por
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reaccion con tribromuro de boro de acuerdo con el procedimiento para el
Ejemplo 8. EM: 504,3 [M+H].
Ejemplo 12: 5-(v-(8-Azabiciclo[3.2. 1]octan-3-il)-2-(piridin-4-il)pirazolo[ 1,5-

a]pirimidin-3-il)-2-clorofenol

H
N

La reacciéon de 3-(3-(4-cloro-3-hidroxifenil)-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-7-il)-8-azahiciclo[3.2. 1]octano-8-carboxilato de etilo, el
producto del Ejemplo 11, con yodotrimetilsilano, de acuerdo con el
procedimiento para el Ejemplo 9, proporcioné &-(7-(8-azabiciclo[3.2.1]octan-3-

10 " il)-2-(piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)-2-clorofenol. RMN 'H (400 MHz,

'DMSO0) & 10,28 (s, 1H) 8,80 (s, 1H), 8,73 (d, J = & Hz, 2H), 8,65 (d, J = 4 Hz, 1

Hz), 7,76 (d, J = 4 Hz, 2H), 7,39 (d, J = 8 Hz, 1H), 7,12 (m, 2H), 5,87 (d, J = 8

. Hz, 1H), 4,10 (dt, J = 5,2 Hz, 7,2 Hz, 1H), 2,48 (m, 2H), 2,30 (m, 2H), 2,16 (m,
6H). EM: 432,3 [M+H].

-
(3]

Ejemplo & 5-[7-(8-Acetil-8-azabhiciclo[3.2. 1]oct-3-il)-2-piridin-4-

ilpirazolo[1 ,5-a]pirin‘nidiﬁ—3-i|]-2-clorofeno|
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Una  solucién de  5-(7-(8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)-2-clorofenol (0,15 g, 0,35 mmol), el producto del
Ejemplo 12 y trietilamina (140 pl, 1,05 mmol) en 1—meti|—2-pirfolidinona se enfrié
a 0 °C. Después, se afiadioé cloruro de acetilo (23 pl, 0,33 mmol) y la reaccion
se agitdé a 0 °C durante 1 hora. La reaccién se calenté a temperatura ambiente
y se diluyoé con agua y diclorometano seguido de extraccion con bicarbonato
sodico saturado (2 x 50 ml). Los extractos organicos combinados se secaron
sobre sulfato sédico anhidro, se filtraron y el filtrado se evapord. La mezcla en
bruto se purifico por HPLC de fase inversa (acetonitrilo/agua/acido
trifluoroacético), proporcionando 0,015 g (rendimiento del 7 %) de 5-[7-(8-acetil-
8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}-2-clorofenol.
EM: 474,3 [M+H].

Ejemplo 14: 2-Cloro-5-{7-[8-(metilsulfonil)-8-azabiciclo[3.2.1]oct-3-il]-2-

piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}fenol
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Una  solucion de  5-(7-(8-azabiciclo[3.2.1]octan-2-il)-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-3-il)-2-clorofenol (0,15 g, 0,35 mmol), el producto del
Ejemplo 12 y trictilamina (140 ul, 1,05 mmol) en 1-metil-2-pirrolidinona se enfrié
a 0 “C. Después, se anadio cloruro de metilsulfonilo (25 i, 0,33 mmol) y la
reaccion se agitdé a 0 °C durante 1 hora. La reaccién se calentd a temperatura
ambiente y se diluyd con agua y diclorometano seguido de extraccion con
bicarbonato sédico saturado (2 x 50 ml). Los extractos organicos combinados
se secaron sobre sulfato sédico anhidro, se filtraron y el filtrado se evaporé. La
mezcla en bruto se purificd por HPLC de fase inversa (acetonitrilo/agua/acido
trifluoroacético), proporcionando 0,017 g (rendimiento del 9 %) de 2-cloro-5-{7-
[8-(metilsulfonil)-8-azabiciclo[3.2. 1]oct-3-il]-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-
3-il}fenol. EM: 510,3 [M+H].

Ejemplo 15: Acetato de 5-[7-(8-acetil-S-azabiciclo[3.2.1]oct-3-il)-2-piridin-

4-ilpirazolo[1,5-a]pirimidin-3-il]-2-clorofenilo
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A una solucibn de 5-(7-(8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)-2-clorofenol (0,10 g, 0,23 mmol) y el producto del
Ejemplo 12 en diclorometano se le anadié trietilamina (200 pl, 1,4 mmol).
Después, se afadio cloruro de acetilo (36 pl, 0,561 mmol) y la reaccién se agit6é
durante 1 hora. La reaccién se extrajo con cloruro de amonio saturado '(2 x 50
ml). Los extractos organicos combinados se secaron sobre sulfato sédico
anhidro, se filtraron y el filtrado se evaporé. La mezcla en bruto se purificé por
TLC preparativa usando metanol al 5 %/diclorometano, proporcionando 0,058 g
(rendimiento del 48 %) de acetato de 5-[7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}-2-clorofenilo. EM: 516,4 [M+H].

Ejemplo 16: 7-(8-Azabiciclo[3.2.1]oct-3-il)-3-(4-cloro-3-metoxifenil)-2-

piridin-4-ilpirazolo[1,5-a]pirimidina

ZT
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Se prepardé  7-(8-azabhiciclo[3.2.1]oct-2-il)-3-(4-cloro-3-metoxifenil)-2-
piridin-4-ilpirazolo[1,5-alpirimidina  a pal’[ir de 3-(3-(4-cloro-3-metoxifenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-S-azabiciclo-[3.2.1]octano-E-carboxilato
de etilo, el producto del Ejemplo 10, usando yodotrimetilsilano de acuerdo con
el procedimiento para el Ejemplo 9. EM 446: [M+H].

Ejemplo 17: 3-(4-Cloro-3-metoxifenil)-7-(8-etil-8-azabiciclo[3.2. 1]oct-3-il)-

2-piridin-4-ilpirazolo[1,5-a]pirimidina

A una solucidn de 7-(8-azabiciclo[3.2.1]oct-3-il)-3-(4-cloro-3-metoxifenil)-
2-piridin-4-ilpirazolo[1,5-a]pirimidina (0,258 g, 0,53 mmol), el producto del
Ejemplo 18 y carbonato potasico (321 myg, 2,3 mmol) en N,N-dimetilformamida
se le anadio yodoetano (92 ul, 1,16 mmol) y la reaccién se agitdé durante 3
horas. Después, la reaccién se anadié a agua (25 ml) y el sédlido en hruto
resultante se filtré y se secéd. El sélido en bruto se purificd por cromatografia
sobre gel de silice eluyendo con un gradiente del & %-10 %-15 %-20 % de
metanol en diclorometano, proporcionando 0,172 g (rendimiento del €3 %) de
3-(4-cloro-3-metoxifenil)-7-(8-etil-5-azabiciclo[3.2. 1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina. EM: 474,3 [M+H].

Ejemplo 18: 2-Cloro-5-[7-(8-€til-8-azabiciclo[3.2. 1]oct-3-il)-2-piridin-4-
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ilpirazolo[1,5-a]pirimidin-3-il}fenol

(

Una solucién de 3-(4-cloro-3-metoxifenil)-7-(8-etil-8-azabiciclo[3.2.1]oct-
3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina (0,09 g, 0,19 mmol) y el producto del
Ejemplo 17 en diclorometano se enfrié a 0 °C. Después, se afiadié una solucion
1 M de tribromuro de boro en diclorometano (1,12 ml) mientras se mantenia la
temperatura a 0 °C. La reaccion se agitdé a 0 °C durante 3 horas y después se
dejo calentar a temperatura ambiente. Después, la reaccién se interrumpié con
agua enfriada con hielo y el pH se ajusté a aproximadamente 7 seguido de
extraccion con diclorometano (3 x 100 ml). Los extractos organicos combinados
se extrajeron con HCI acuoso al 10 % (2 x 15 ml). El pH de los extractos
acuosos combinados se ajustd a aproximadamente pH 10 con carbonato
sodico. El solido resultante se filtré y se sec6, dando el producto en bruto. Los
extractos acuosos restantes se concentraron y el sélido resultante se lavé con
metanol al 10 %/diclorometano. Los extractos organicos se concentraron al
vacio, dando mas cantidad de producto en bruto. Los productos en bruto se
combinaron y se purificaron sobre gel de silice eluyendo con metanol al
10 %/diclorometano, dando 56 mg (rendimiento del 64 %) de 2-cloro-5-[7-(8-
etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-illfenol. EM:
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Ejemplo 1% 7-(8-Azabiciclo[3.2.1]oct-3-il)-2-(3-metoxifenil)-2-piricin-4-

460,4 [M+H].

ilpirazolo[1,5-a]pirimidina

H
N

3-(3-(3-Metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-&-
azabiciclo[3.2.1]octano-8-carboxilato de etilo (0,4 g, 0,5 mmol), &l producto del
Ejemplo 7, se calenté a reflujo en cloroformo. Se aiadidé en dos alicuotas
yodotrimetilsilano (0,5 g + 0,4 g, 6,0 mmol en total) mientras se supervisaba la
reaccion para determinar si se habia completado en 5 horas. El sélido de color
naranja resultante se recogid por filtracién, se disolvi en
diclorometano/metanol (9:1), se adsorbié sobre silice y se cromatografié en
metanol al 5-15 %/diclorometano, proporcionando 0,11 g (rendimiento del 33
%) de T7-(8-azabiciclo[3.2.1]act-3-i1)-3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
alpirimidina en forma de un sélido de color amarilio. EM: 412,4 [M+H].

Ejemplo 20: 7-(8-Etil-8-azabiciclo[2.2. 1]octan-3-il)-3-(2-metoxipiridin-4-il)-

2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Etapa 1. Se sintetiz6 3-(2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo de acuerdo con el procedimiento
para el Ejemplo 7, Etapa 4, partiendo de 3-(3-(dimetilamino)acriloil)-8-
azabiciclo[3.2.1]octano-8-carboxilato de (E)-etilo y 3-(piridin-4-il)-1H-pirazol-5-
amina. EM: 378,4 [M+ H]. “

Etapa 2: Se sintetiz6 7-(8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
il)pirazolo[1,5-a]pirimidina de acuerdo con el procedimiento para el Ejemplo 9
partiendo de 3-(2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo. EM: 306,3 [M+ H].

Etapa 3: Una mezcla de 7-(8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina (3,1 g, 10,2 mmol), anhidrido trifluoroacético (1,48
ml, 10,7 mmol) y trietilamina (4,26 ml, 30,6 mmol) en diclorometano (100 ml) se
agitdé durante 1 hora. Después, la reaccién se extrajo una vez con bicarbonato
sédico saturado (200 ml) y cloruro de amonio saturado (200 ml). La fase
organica se sec6 sobre sulfato sédico anhidro, se filtrd y el filtrado se evaporo,
produciendo un sdélido. El producto en bruto se purificé por cromatografia
ultrarrapida sobre gel de silice, eluyendo con metanol al 5-20 % en
diclorometano, dando 2,1 g (rendimiento del 51 %) de 2,2,2-trifluoro-1-(3-(2-

(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2.1]octan-8-il)etanona.
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EM: 402,3 [M+H].

Etapa 4: A una solucién de 2,2,2-trifluoro-1-(3-(2-(piridin-4-il)pirazol[1,5-
a)pirimidin-7-il)-3-azabiciclo[3.2.1]octan-2-il)etanona (2,1 g, 52 mmol) en
diclorometano (125 ml) se le afadié en tres porciones N-yodosuccinamida (17
g, 52,3 mmol) durante un periodo de 3 horas y después la reaccion se agitd
durante 16 horas mas. La reaccidn se extrajo con tiosulfato sédico saturado (2
x 200 ml). La fase organica se secé sobre sulfato sédico anhidro, se filtré y el
filtrado se evaporé, dando 3,0 ¢ de 2,22-trifluoro-1-(3-(3-yodo-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-7-il)-3-azabiciclo[3.2. 1]Joctan-8-il)etanona en forma de
un solido de color amarillo. Este producto se usé en la siguiente stapa sin
purificacion adicional. EM: 528,1 [M+H].

Etapa & Una mezcla de 2,2 2-trifluoro-1-(3-(3-yodo-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2. 1]octan-8-il)etanona (3,0 g, 5,7
mmol), carbonato potasico (3,5 g, 25 mmol), metanol (50 ml) y agua (10 ml) se
agité durante 4 dias. Después, el disolvente se retird y el sélido en bruto
restante se agitdé en metanol al 10 % en diclorometano. Los sélidos restantes
se retiraron por filtracion y se lavaron con diclorometano. El filtrado se
concentré al vacio, dando 7-(8-azabiciclo[3.2.1]octan-2-il)-3-yodo-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina en forma de un sélido de color amarillo que se usé
directamente en la siguiente etapa.

lEtapa 6: Siguiendo el procedimiento del Ejemplo 17, se hizo reaccionar
7-(8-azabiciclo[3.2. 1]octan-2-il)-3-yodo-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
(2,9 g, 5,7 mmol) con carbonato potasico y yodoetano en dimetilformamida,
proporcionando 2,5 g (rendimiento del &5 5 de 7-(3-etil-8-

azabiciclo[3.2.1]octan-3-il)-3-yodo-2-(piridin-4-il)pirazolo[1,5-a]pirimidina &n
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forma de un soélido de color amarillo. EM: 460,3 [M+H].

Etapa 7: Se disolvieron 7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-3-yodo-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina (150 mg, 0,32 mmol) y a&acido 2-
metoxipiridin-4-ilborénico (100 mg, 0,65 mmol) en éter dimetilico de etilenglicol
(3 ml) y a la solucién resultante se le anadi6 complejo de (1,1-
bis(difenilfosfino)ferroceno)dicloropaladio (ll) y diclorometano (53 mg).
Después, a la mezcla de reaccion se le anadié una solucién de carbonato
potasico (90 mg, 2,24 mmol) en agua (0,5 ml) y la reaccién se calenté a 80 °C
durante 3 horas. Después, la reaccidn se enfrié y se afadié bicarbonato sédico
saturado (20 ml). Después, la mezcla se extrajo con diclorometano (2 x 50 ml).
La fase organica se seco sobre sulfato sodico anhidro, se filtré y el filtrado se
evaporo, produciendo un sélido. El sélido en bruto se purificé por cromatografia
ultrarrapida sobre gel de silice, eluyendo con metanol al 15 % en
diclorometano, dando 0,07 g (rendimiento del 50 %) de 7-(8-etil-8-
azabiciclo[3.2.1]octan-3-il)-3-(2-metoxipiridin-4-il)-2-(piridin-4-il)pirazolo[1,5-
ajpirimidina. EM: 441,3 [M+H].

Ejemplo 21: 4-(7-(8-Etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-3-il)piridin-2-ol

Una mezcla de 7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-3-(2-metoxipiridin-4-




o

10

: ¢

il-2-(piridin-4-il)pirazolo[1,5-a)pirimidina (0,68 g, 0,15 mmol) y clorhidrato de
piridina (0,68 g) s= agitd a 180 °C durante 30 minutos. Despues, la reaccion se
enfrié y se diluyd con bicarbonato sédico saturado. El disolvente se retiré y el
solido en bruto restante se lavé con metanol al 10 % en diclorometano. La fase
organica se secd sohre sulfato sédico anhidro, se filtré y el filtrado se evapord,
dando 0,049 g (rendimiento del 75 %) de 4-(7-(3-¢etil-S-azahiciclo[3.2. 1]octan-3-
il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)piridin-2-ol &n forma de un sélido de
color amarillo. EM: 427,3 [M+H].

Ejemplo 22: 4-(7-(8-Etil-3-azabiciclo[3.2.1]octan-2-il)-2-(piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il)anilina

| Siguiendo el procedimiento del Ejemplo 20, Etapa 7, se hizo reaccionar
7-(8-¢etil-8-azabiciclo[3.2. 1]octan-3-il)-3-yodo-2-(piridin-4-il)pirazolo[1,5-
ajpirimidina con 4-(4,4,5 5-tetrametil-1,3,2-dioxaborolan-2-il)anilina,
proporcionando 81 mg (randimiento del &80 %) de 4-(7-(5-etil-8-
azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[ 1,5-apirimidin-3-il)anilina  en
forma de un sdélido de color amarillo. EM: 425,3 [M+H].
Ejemplo  23:  1-(4-(7-(3-Etil-8-azabiciclo[3.2. 1]octan-3-il)-2-(piridin-4-

ipirazolo[1,5-a)pirimidin-3-il)fenil)urea
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Una mezcla de 4-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)anilina (23 mg, 0,06 mmol), el producto del
Ejemplo 22 y trietlamina (22 pl, 0,16 mmol) en diclorometano (1,5 ml). se
anadié a una solucion de trifosgeno (8 mg, 0,025 mmol) en diclorometano (0,5
ml) y se agité durante 10 minutos. A esta mezcla se le afadié una solucién 2 M
de amoniaco en dioxano (2 ml) y la mezcla resultante se agité durante 30
minutos mas. La reaccion se diluy6é con diclorometano (5 ml) y se extrajo con
bicarbonato sédico saturado (2 x 5 ml). La fase organica se sec6 sobre sulfato
sédico anhidro, se filtr6 y el filtrado se evapor6, dando un soélido. El sélido en
bruto se purifico por cromatografia ultrarrapida sobre gel de silice, eluyendo
con metanol al 15 %b en diclorometano, dando 5,1 mg (rendimiento del 20 %) de
1-(4-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-
3-il)fenil)urea en forma de un sélido de color amarillo. EM: 468,3 [M+H].

Ejempio 24: 3-(3-Metoxi-fenil)-7-[4-(8-metil-3,8-diaza-biciclo[3.2.1]oct-3-
il)-fenil]-2-piridin-4-il-pirazolo[1,5-a]pirimidina
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Etapa 1: Siguiendo el procedimiento del Ejemplo 1, Etapa 1, se hizo
reaccionar 1-(4-bromo-fenil)-etanona con dimetilformamida dimetil acetal,
proporcionando 1-(4-bromo-fenil)-3-dimetilamino-propenona. EM: 254,2 [M+H].

Etapa 2: Siguiendo =l procedimiento del Ejemplo 7, Etapa 4, se hizo
reaccionar 1-(4-bromo-fenil)-3-dimetilamino-propenona con 4-(3-metoxifenil)-3-
(piridin-4-il)-1H-pirazol-5-amina, proporcionando 7-(4-bromo-fenil)-3-(3-metoxi-
fenil)-2-piridin-4-il-pirazolo[1,5-a]pirimidina. EM: 457,3 [M+H].

Etapa 3: Un tubo cerrado herméticamente se cargd con 7-(4-hromo-
fenil)-3-(3-metoxi-fenil)-2-piridin-4-il-pirazolo[1,5-a]pirimidina (65 mg, 0,14
mmol), diclorhidrato de 8-metil-3,8-diaza-biciclo[3.2.1]Joctano (25 mg, 0,13
mmol), terc-butdxido sédico (37 my, 0,39 mmol),
tris(dibencilidenoacetona)dipaladio (0) (25 mg, 0,027 mmol,), BINAP (66 mg,
0,1 mmol) y THF (3 ml) e&n una atmésfera de nitrégeno. El tubo se calentd a
100 °C durante una noche. Después, la solucidén se dejd enfriar a temperatura
ambiente, se concentré, se disolvié en DMSO, se filtré y se purificd por HPLC,
dando la sal TFA de 3-(2-metoxi-fenil)-7-[4-(2-metil-3,8-diaza-biciclo[3.2.1]oct-3-
il)-fenil]-2-piridin-4-il-pirazolo[1,5-]pirimidina &n forma de un sélido de color

amarillo. EM: 503 5 [M+H].
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Ejemplo 25:  3-{7-[4-(8-Metil-3,8-diaza-biciclo[3.2.1]oct-3-il)-fenil]-2-
piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol

N

I
Me

Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 3-(3-
metoxi-fenil)-7-[4-(8-metil-3,8-diaza-biciclo[3.2.1]oct-3-il)-fenil]-2-piridin-4-il-
pirazolo[1,5-]pirimidina con tribromuro de boro y después se purificé usando
HPLC, proporcionando 3-{7-[4-(8-metil-3,8-diaza-biciclo[3.2.1]oct-3-il)-fenil]-2-
piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol. EM: 489,5 [M+H].

Ejemplo 26: 3-(4-Cloro-3-metoxi-fenil)-7-[4-(8-metil-3,8-diaza-
biciclo[3.2.1]oct-3-il)-fenil]-2-piridin-4-il-pirazolo[1,5-a]pirimidina

N

|
Me

Siguiendo el procedimiento del Ejemplo 24, partiendo de 4-(4-cloro-3-

metoxi-fenil)-5-piridin-4-il-2H-pirazol-3-ilamina, se obtuvo 3-(4-cloro-3-metoxi-
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fenil)-7-[4-(8-metil-3,8-diaza-biciclo[3.2. 1]oct-3-il)-fenil]-2-piridin-4-il-pirazolo[ 1,5-
a]pirimidina en forma de la sal TFA como un sélido de color amarillo. EM: 537,5
[M+H].

Ejemplo 27: 2-Cloro-5-{7-[4-(8-metil-3,5-diaza-hiciclo[3.2. 1]oct-3-il)-fenil]-
2-piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol

N

Me
N

Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 3-(4-cloro-
2-metoxi-fenil)-7-[4-(5-metil-3,S-diaza-biciclo[3.2.1]oct-3-il)-fenil]-2-piridin-4-il-
pirazolo[1,5-a]pirimidina con tribromuro de boro y después se purificd usando
HPLC, proporcionando 2-cloro-5-{7-[4-(8-metil-3,8-diaza-biciclo[3.2.1]oct-2-il)-
fenil]-2-piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol. EM: £23,6 [M+H].

Ejemplo 23: 7-[4-((1S,4S)-2,5-Diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(3-

metoxi-fenil)-2-piridin-4-il-pirazolo[1,5-a]pirimidina
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Siguiendo el procedimiento del Ejemplo 24, partiendo de 4-(3-metoxi-
fenil)-5-piridin-4-il-2H-pirazol-3-ilamina y dibromhidrato de (1S,4S)-2,5-diaza-
biciclo[2.2.1]heptano, se obtuvo sal trifluoroacetato de 7-[4-((1S,4S)-2,5-diaza-

5 biciclo[2.2.1]hept-2-il)-fenil]-3-(3-metoxi-fenil)-2-piridin-4-il-pirazolo[1,5-
a]pirimidina en forma de un sélido de color amarillo. EM: 475,5 [M+H].

Ejemplo 29:  3-{7-[4-((1S,45)-2,5-Diaza-biciclo[2.2.1]hept-2-il)-fenil]-2-
piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol

H
N

.

N

10 Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 7-[4-
((1S,4S8)-2,5-diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(3-metoxi-fenil)-2-piridin-4-il-
pirazolo[1,5-a]pirimidina con tribromuro de boro y después se purificé usando

HPLC, proporcionando sal trifluoroacetato de 3-{7-[4-((1S,4S)-2,5-diaza-
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hiciclo[2.2.1]hept-2-il)-fenil]-2-piridin-4-il-pirazolo[ 1,5-a]pirimidin-3-il}-fenol. EM:
461,4 [M+H].

Ejemplo 20:  3-{7-[4-((1S,4S)-5-Metil-2,5-diaza-biciclo[2.2. 1]hept-2-il)-

fenil]-2-piridin-4-il-pirazola[1,5-a]pirimidin-3-il}-fenol

Me

Se anadieron tres gotas de formaldehido (37 % en agua) a una solucion
de 3-{7-[4-((18,49)-2,5-diaza-hiciclo[2.2.1]hept-2-il)-fenil]-2-piridin-4-il-
pirazolo[1,5-alpirimidin-3-il}-fenol (18 myg), &l producto del Ejemplo 25, y exceso
de triacetoxiborohidruro sédico en 2 ml de DMF. Después de 3 horas, la mezcla

10 de reaccion se filtré y el producto en bruto se purificé por HPLC,
proporcionando sal trifluoroacetato de 3-{7-4-((1S,4S5)-5-metil-2,5-diaza-
biciclo[2.2.1]hept-2-il)-fenil]-2-piridin-4-il-pirazolo[1,5-a]pirimidin-3-il}-fenol. EM:
475,5 [M+H].

Ejemplo 31: 7-(4-((1S,45)-2,5-Diaza-biciclo[2.2. 1]heptan-2-il)fenil)-3-(4-

15 cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Siguiendo el procedimiento del Ejemplo 24, Etapas 1-3, 4-(4-cloro-3-
metoxifenil)-5-piridin-4-il-2H-pirazol-3-ilamina y dibromhidrato de (1S,4S)-2,5-
diaza-biciclo[2.2.1]heptano dieron 7-(4-((1S,4S)-2,5-diaza-biciclo[2.2.1]heptan-

5 2-il)fenil)-3-(4-cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina en
forma de una sal trifluoroacetato. EM: 509,3 [M+H].

Ejemplo 32: 7-(4-((1S,4S)-2,5-Diaza-biciclo[2.2.1]heptan-2-il)fenil)-3-(4-
fluoro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

H
N

10 El compuesto 4-(4-fluoro-3-metoxifenil)-5-piridin-4-il-2H-pirazol-3-ilamina

se prepard de acuerdo con el procedimiento del Ejemplo 1, Etapa 2, partiendo
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de 4-fluoro-3-metoxi-hencenoacetonitrilo.  Siguiendo el procedimiento  del
Ejemplo 24, Etapas 1-3, y usando dibromhidrato de (1S,4S)-2,5-diaza-
biciclo[2.2.1]heptano en la etapa 3, 4-(4-fluoro-3-metoxifenil)-5-piridin-4-il-2H-
pirazol-3-lamina dio sal trifluoroacetato de  7-(4-((15,4S)-2,5-diaza-
biciclo[2.2.1]heptan-2-il)fenil)-3-(4-fluoro-3-metoxifenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina. EM: 493,5 [M+H]. |

Ejemplo 33: 5-(7-(4-{(1S,48)-2,5-Diazabiciclo[2.2. 1]heptan-2-il)fenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-fluorofenal

H
N

Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 7-(4-
((18,48)-2,5-diaza-biciclo[2.2. 1]heptan-2-il)fenil)-2-(4-fluoro-3-metoxifenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina con tribromuro de boro y el producto

resultante se purificé por HPLC, proporcionando sal trifluoroacetato de 5-(7-(4-

((18,48)-2,5-diazabiciclo[2.2.1]heptan-2-ilfenil)-2-(piridin-4-il)pirazolo[ 1,5-

a]pirimidin-3-il)-2-fluorofenol. EM: 4795 [M+H].
Ejemplo 34: 3-(1H-Indazol-4-il)-7-(6-((1S,4S)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Etapa 1: Siguiendo el procedimiento del Ejemplo 1, Etapa 3, se hizo
reaccionar 1-(6-bromo-piridin-3-il)-3-dimetilamino-propenona con 3-(piridin-4-il)-
1H-pirazol-5-amina, dando 7-(6-bromopiridin-3-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidina en forma de un sélido de color amarillo.

Etapa 2: Siguiendo el procedimiento del Ejemplo 1, Etapa 4, se hizo
reaccionar  7-(6-bromopiridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina  con
dibromhidrato de (15,4S)-2,5-diaza-biciclo[2.2.1]heptano y se purificé por
cromatografia sobre gel de @ silice, dando  7-(6-((1S,4S5)-2,5-
diazabicicio[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina.
EM: 370,4 [M+H].

Etapa 3: Se disolvié 7-(6-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-
ipiridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina (100 mg, 0,27 mmol) en 5 ml
de DMF y después se afiadieron formaldehido al 37 % (0,10 ml, 1,35 mmol) y
una gota de acido acético. La solucidén se agitd durante 5 minutos y después se
afadié triacetoxiborohidruro soédico (286 mg, 1,35 mmol). La reaccién se
interrumpié con 2 ml de una solucién de amoniaco metandlico después de una
hora. Después, la mezcla se concentré y se purificé por cromatografia sobre

gel de silice, dando 7-(6-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-
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ipiridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina. EM: 324,4 [M+H].

Etapa 4: Se disolvio 7-(3-((1S5,4S)-5-Metil-2,5-diazabiciclo[2.2.1]heptan-
2-ih)piridin-3-il)-2-(piridin-4-ih pirazolo[1,%-a]pirimidina (200 mg, 0,52 mmol) &n
10 ml de diclorometano y 1 ml de acido acético y después se anadié N-
yodosuccinimida (175 mg, 0,78 mmol). Después de una hora, la reaccidén
resultante se interrumpiéd con una solucién de amoniaco metandlico, se
concentrd y se purificd por cromatografia sobre gel de silice, dando 3-yodo-7-
(3-((1S8,4S8)-5-metil-2,5-diazabiciclo[2.2. 1]heptan-2-il)piridin-3-il)-2-(piridin-4-
ipirazolo[1,5-a]pirimidina. EM: 510,4 [M+H].

Etapa 5 A wuna suspensién de 3-yodo-7-(68-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[ 1, %-a]pirimidina
(110 my, 0,22 mmol) en 3 ml de dimetoxietano se le afadieron carbonato

sodico 2 M (0,22 ml, 0,44 mmol), 4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-

“1H-indazol (100 mg [pureza del 79 %%, 0,32 mmol) y una cantidad catalitica de

tetraquis(trifenilfosfina)paladio (0). La mezcla se calenté a 130 °C durante 50
minutos en un reactor de microondas. El producto en bruto se purificd por
HPLC y después por cromatografia sobre gel de silice, dando el producto
deseado =n forma de una base libre. La base libre se disolvid en metanol y
después se aiadid 1 ml de HCI metandlico 1,25 M. La solucién se concentro al
vacio y se secé, dando sal clorhidrato de 3-(1H-indazol-4-il)-7-(6-((1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidina. EM: 500,3 [M+H].

Ejemplo 35: 2-(1H-indazol-4-il)-7-(4-((1S,4S)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[ 1,5-a)pirimidina

&
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Etapa 1: Siguiendo el procedimiento del Ejemplo 1, Etapa 3, se hizo
reaccionar (E)-1-(4-bromofenil)-3-(dimetilamino)prop-2-en-1-ona con 3-(piridin-
4-i|)—1H-pirazol—5-amina, dando  7-(4-bromofenil)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidina en forma de un sélido de color amairillo.

Etapa 2: Siguiendo el procedimiento del Ejemplo 24, Etapa 3, Se acoplo
7-(4-bromofenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina con dibromhidrato de
(18,4S)-2,5-diaza-biciclo[2.2.1]heptano, dando 7-(4-((1S,4S)-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina. EM:
369,4 [M+H].

Etapas 3-5: Siguiendo el procedimiento del Ejemplo 34, Etapas 3-5, se
convirtié 7-(4-((18,45)-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina en sal clorhidrato de 3-(1H-indazol-4-il)-7-(4-
((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina, obtenida en forma de un sélido de color rojo oscuro.
RMN "H (400 MHz, CDCls) & 8,73-8,70 (m, 2H), 8,57 (d, J = 4,4 Hz, 1H), 8,41-
8,36 (m, 2H), 8,26-8,21 (m, 2H), 7,73-7,67 (m, 2H), 7,58 (dd, J = 7,0, 8,2 HZ,
1H), 7,38 (d, J = 4,8 Hz, 1H), 7,35-7,31 (m, 1H), 6,99-6,93 (m, 2H), 4,51-4,47
(m, 1H), 3,92-3,82 (m, 2H), 3,60 (d, J = 11,2 Hz, 1H), 3,04 (s, 3H), 2,55-2,49
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(m, 1H), 2,41-2,34 (m, 1H). EM: 4995 [M+H].
Ejemplo 365; 2-(3-Metoxifenil)-7-(4-((15,45)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-i))fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

a - Siguiendo el procedimiento del Ejemplo 30, se convirtié 7-[4-((1S,4S)-
2,5-cliaza-biciclo[2.2.1]hept-2-il)-fznil]-3-(3-metoxi-fenil)-2-piridin-4-il-
pirazolo[1,%-a]pirimidina &n 3-(3-metoxifenil)-7-(4-((15,4S5)-5-metil-2,5-
_diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina,
the'nida en forma de una sal trifluoroacetato. EM: 489,5 [M+H].

10 Ejemplo 37 3-(4-Fluoro-3-metoxifenil)-7-(4-((15,4S)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

&

o~
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Siguiendo el procedimiento del Ejemplo 30, se convirtié 7-(4-((1S,4S)-
2,5-diaza-biciclo[2.2.1]heptan-2-il)fenil)-3-(4-fluoro-3-metoxifenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina en 3-(4-fluoro-3-metoxifenil)-7-(4-((1S,4S)-5-metil-

5 2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina,
obtenida en forma de una sal trifluoroacetato. EM: 507,5 [M+H].

Ejemplo  38:.  5-(7-(4-((1S,4S)-5-Etil-2,5-diazabiciclo[2.2.1]heptan-2-
ilYfenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-fluorofenol

é

N

.

N

10 Siguiendo el procedimiento del Ejemplo 30, acetaldehido y 5-(7-(4-
((18,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-
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a]pirimidin-3-il)-2-fluorofenol proporcionaron 5-(7-(4-((1S,4S5)-5-¢etil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-
fluorofenol en forma de una sal trifluoroacetato. EM: 507,3 [M+H].

Ejemplo 39 1-{(18,48)-5-(4-(3-(4-Fluoro-3-hidroxifenil)-2-(piridin-4-

& il)pirazolo[1,5-a]pirimidin-7-il)fenil)-2,5-diazabiciclo[2.2.1]heptan-2-il)etanona

El compuesto 5-(7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-fluorofenol  se acetild, dando 1-
((1S,48)-5-(4-(3-(4-fluoro-3-hidroxifenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-7 -

10 il)fenil)-2,3-diazabiciclo[2.2.1]heptan-2-il)etanona. EM: 521,5 [M+H].
Ejemplo 40: 3-(7-Metil-1 H-indazol-4-iIv)-T-(G-((1 S,45)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-i)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Etapa 1: Una mezcla de nitro-m-xileno (3,02 g, 20,0 mmol), yodo (2,04 g,
8,0 mmol), acido peryédico (4,1 g, 18,0 mmol) y acido sulfurico concentrado

(1,2 ml) en acido acético (2,4 ml) se calenté a 90 °C durante 3 dias. Después,

la reaccion se enfrio, se vertio en agua y se extrajo con diclorometano. Los

extractos organicos combinados se enfriaron y se lavaron con una solucion fria
de hidréxido sédico 2 N y salmuera, se secaron sobre sulfato de magnesio

anhidro, se filtraron y se concentraron al vacio. El residuo se trituré con

hexanos y el sélido se recogidé por filtraciéon, se lavé con hexanos y se seco,

produciendo 2,3 g (42 %) de 1-yodo-2,4-dimetil-3-nitrobenceno en forma de un
sélido de color blanco. EM: 278,1 [M+H]"

Etapa 2: A una suspensién caliente de polvo de hierro (2,3 g, 8,3 mmol),
cloruro de amonio (2,16 g, 38,7 mmol) y agua (18 mi) en etanol (60 ml) se le
afiadié en porciones 1-yodo-2,4-dimetil-3-nitrobenceno durante un periodo de
10 minutos. La mezcla resultante se calentd a reflujo durante 1 hora y se filtré
mientras permanecia caliente a través de una capa de Celite™. El Celite se
lavé con etanol y acetato de etilo y el filtrado se concentrd al vacio. El residuo

se extrajo con diclorometano, los extractos organicos se secaron sobre sulfato
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sodico anhidro y se filtraron y el filtrado se evaporé, produciendo 2,0 g (98 %)
de 3-yodo-2 6-dimetil-fenilamina en forma de un sélido de color blanco. EM:
248,1 [M+H]"

Etapa 2: A una solucion fria (0-5 °C) de 2-yodo-2Z,6-dimetil-fenilamina
(2,0 g, 8,09 mmal) en cloroformo (20 ml) se le afadid gota a gota anhidrido
acético (1,8 mi, 18,63 mmol) y la mezcla resultante se agité durante 5 minutos.
La reaccién se dejé calentar a temperatura ambiente, se agité durante 1 hora y
después se ainadieron acetato potasico (0,24 g, 2,45 mmol) y nitrito de isoamilo
(2,3 ml, 17,4 mmol). Daspués, la reaccion se calentd a reflujo durante 20 horas.
Después de enfriar a temperatura ambiente, el disolvente se evapord,
produciendo un soélido de color pardo que después se diluyd con agua.
Después de evaporar el agua, el residuo sélido de color pardo resultante se
traté con acido clorhidrico concentrado y la mezcla se calenté a 50 °C durante

2 horas y después se enfrié en un bafo de hielo y se hasificd a pH 14 con una

_solucion al 50 % de hidroxido potasico. El sélido se recogié por filtracidn, se

lavé con agua y se secd, produciendo 1,96 g de sélido en forma de una mezcla
1:1 de dos isémeros. Los isdmeros se separaron y se purificaron por RP-HPLC,
dando 0,35 g (17 9) del isémero deseado, 4-yodo-7-metil-1H-indazol, en forma
de un sélido de color blanco. EM: 259,0 [M+H]"

Etapa 4: A una solucién de 4-yodo-7-metil-1H-indazol (0,113 mg, 0,44
mmol) en DMSO (5 ml) se le afadieron acetato potasico (0,17 g, 1,73 mmol),
cloruro de 1,1'-bis(difenilfosfino)ferrocenopaladio (11 mg, 0,013 mmol) y
bis(pinacolato)diboro (0,14 g, 0,55 mmol). La mezcla se desgasificd y se
calentd en un reactor de microondas a 120 °C durante 1,5 horas. Después, la

mezcla de reaccion se filtrd a través de una capa de celite y el filtrado se diluy6
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con agua y despueés se extrajo con acetato de etilo (3 x 50 ml). Los extractos
organicos combinados se secaron sobre sulfato soédico, se filtraron y se
concentraron al vacio. El residuo se purific6 por cromatografia sobre gel de
silice, proporcionando 7-metil-4-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1H-
indazol en forma de un sélido de color blanco con un rendimiento del 79 %. EM:
259,2 [M+H]" |

Etapa 5: Siguiendo el procedimiento del Ejemplo 34, Etapa 5, 3-yodo-7-
(6-((1S,4S)-5-metil-2,5-diazabiciclo[2.2. 1]heptan-2-il)piridin-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina vy 7—meti|—4—(4,4,5,5-tetrameti|—1,3,2-di6xaboro|an-2-
i-1H-indazol proporcionaron 3-(7-metil-1H-indazol-4-il)-7-(6-((1S,4S)-5-metil-
2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[ 1,5-
ajpirimidina en forma de una sal clorhidrato. EM: 514,7 [M+H].

Ejemplo 41: 3-(7-Cloro-1H-indazol-4-il)-7-(6-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

Me

Etapa 1: A una solucién de 2,2,6,6-tetrametilpiperidina (811 mg, 5,8
mmol) en THF (10 ml) a -78 °C se le anadié una solucién de butil litio 2,5 M en

hexanos (2,31 ml, 5,8 mmol) y 4-bromo-1-cloro-2-fluoro-benceno (1,0 g, 4,8
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mmol). La mezcla se calentd a =20 “C durante 2 horas, después se anadio
DMF (0,54 ml, 5,9 mmol) y después la reaccidn se agitd durante 2 horas a
temperatura ambiente. La reaccion se interrumpidé con agua (100 ml) y la
mezcla se neutralizé con HCI 1 My después se extrajo con éter (3 x 30 ml). Los
extractos organicos combinados se secaron sobre sulfato sédico, se filtraron y
se concentraron al vacio. El residuo se purificé por cromatografia sobre gel de
silice,  proporcionando  6-bromo-3-cloro-2-fluorobenzaldehido  con  un
rendimiento del 85 %. EM: 270,0 [M+H].

Etapa 2: A una solucion de 8-bromo-3-cloro-2-fluorobenzaldehido (1,0 g,
4,24 mmol) =n DME (5 ml) se le anadié hidrazina hidrato (5 ml). La mezcla se
calent6 a reflujo durante 3 horas y después se enfrid a temperatura ambiente.
El disolvente se evapord, se afadié agua (100 ml) y el producto organico se
extrajo con acetato de etilo (3 x 30 ml). Los extractos organicos combinados se
secaron sobre sulfato sédico, se filtraron y se concentraron al vacio. El residuo
resultante se purificd por cromatografia sobre gel de silice, proporcionando 4-
bromo-7-cloro-1H-indazol con un rendimiento del 51 %. EM: 230,9 [M+H].

Etapa 3: A una solucién de 4-bromo-7-cloro-1H-indazol (500 mg, 2,16
mmol) en dimetilsulféxido DMSO (2 ml) se le afadieron acetato potasico (597
mg, 7,12 mmol), cloruro de 1,1'-bis(difenilfosfino)ferrocenopaladio (v7 mg, 0,10
mmol) y bis(pinacolato)diboro (1,1 g, 4,32 mmol). La mezcla se desgasificod y se
calenté en un reactor de microondas durante 2 horas a 120 °C. Después, el
disolvente se filtré a través de una capa de celite, se afadié agua (60 ml) y el
producto se extrajo con acetato de etilo (3 x 30 ml). Los extractos organicos
combinados se secaron sobre sulfato sodico, se concentraron al vacio y €l 7-

cloro-4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-indazol resultante se usd

\

U
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en la siguiente etapa sin purificacion adicional.

Etapa 4: Siguiendo el procedimiento del Ejemplo 34, Etapa 5, 3-yodo-7-
(6-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-
illpirazolo[1,5-a]pirimidina y 7-cloro-4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-
il)-1H-indazol proporcionaron 3-(7-cloro-1H-indazol-4-il)-7-(6-((1S,4S)-5-metil-
2,5-diazabiciclo-[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidina en forma de una sal clorhidrato. EM: 534,3 [M+H].

Ejemplo 42: 3-(7-Fluoro-1H-indazol-4-il)-7-(6-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

Me

Etapa 1: A una solucién de 2,2,6,6-tetrametilpiperidina (3,12 ml, 18,4
mmol) en THF (35 ml) a -78 °C se le afiadié una solucién de butil litio 1,6 M en
hexanos (11,5 ml, 18,4 mmol) y 1-bromo-3,4-difluorobenceno (3,38 g, 17,5
mmol). La mezcla se calenté a —20 °C durante 2 horas, después se afadio
DMF (1,42 ml, 18,4 mmol) y la reaccién se calent6 a temperatura ambiente y se
agité durante 2 horas. La reaccién se interrumpié con agua (5 ml), se neutralizé
con HCI 1 M y se extrajo con éter (3 x 30 ml). Los extractos organicos

combinados se secaron sobre sulfato sédico, se filtraron y se concentraron al
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vacio. El material en bruto 6-bromo-2,3-difluorobenzaldehido se usé tal cual en
la siguiente etapa.

Etapa 2: A una solucién de G-bromo-2,3-difluorobenzaldehido (5,0 g,
22,6 mmol) en DME (20 ml) se le aiadié hidrazina hidrato (20 ml). La mezcla
se calentd a reflujo durante 3 horas y se enfri6 a temperatura ambiente. El
disolvente se evapord, se anadié agua (100 mi) y la mezcla se extrajo con
acetato de etilo (3 x 40 ml). Los extractos organicos combinados se secaron
sobre sulfato sadico, se filtraron y se «:o;'nc.entraron al vacio. El residuo se
recristalizé en diclorometano caliente, proporcionando 4-bromo-7-fluoro-1H-
indazol en forma de un sélido de color blanzo con un rendimiento del 21 %. EM:
215,0 [M+H].

Etapa 3: De acuerdo con el procedimiento del Ejemplo 40, Etapa 4, 4-

- bromo-7-fluoro-1H-indazol proporciond  7-fluoro-4-(4,4,5 &-tetrametil-1,3,2-

20

25

dioxaboralan-2-il)-1H-indazol en forma de un sélido de color blanco con un
rendimiento del 74 %. EM: 263,1 [M+H].

Etapa 4: Siguiendo el procedimiento del Ejemplo 34, Etapa 5, 3-yodo-7-
(6-((1 S 48)-5-metil-2,5-diazabiciclo[2.2. 1]heptan-2-il)piridin-3-il)-2-(piridin-4-
ilpirazolo[1,5-a)pirimidina y 7-fluoro-4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-
il)-1H-indazol proporcionaron 3-(7-fluoro-1H-indazol-4-il)-7-(3-((15,4S5)-5-metil-
2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-il)pirazolo[ 1,3-
aJpirimidina en forma de una sal clorhidrato. RMN 'H (400 MHz, CDCls) 5 9,40
(d, J = 2 Hz, 1H), 8,81-8,75 (m, 3H), 8,59 (d, J = 4 Hz, 1H), 8,30-8,25 (m, 2H),
7,75 (d, J = 3,2 Hz, 1H), 7,567 (4, J = 4,4 Hz, 1H), 7,34-7,24 (m, 3H), 5,34 (s,
1H), 4,64 (s, 1H), 4,10-3,95 (m, 3H), 3,10 (s, 3H), 2,64 (d, J = 11,6, 1H), 2,45
(d, J = 11,6, 1H). EM: 518,7 [M+H].
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Ejemplo  43:  3-(7-(6-((1S,4S)-5-Metil-2,5-diazabiciclo[2.2.1]heptan-2-
ilpiridin-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)benzamida

Me

Siguiendo el procedimiento del Ejemplo 34, Etapa 5, 3-yodo-7-(6-
((18,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina y acido 3-carbamoilfenilborénico proporcionéron 3-(7.—
(6-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)piridin-3-il)-2-(piridin-4-
il)pirazolo[1,5-a]pirimidin-3-il)benzamida en forma de una sal clorhidrato. EM.
503,3 [M+H].

Ejemplo 44: 7-(4-((1S5,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-
3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

H
N

Etapa 1: A una solucién de 2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
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de (1S,48)-terc-butilo (200 mg, 1,2 mmol) en 2 ml de 1-metilpirrolidin-2-ona se
le anadieron 1-(4-fluoro-2-metilfenil)etanona (387 myg, 1,95 mmol) y N-etil-N-
isopropilprapan-2-amina (0,45 ml, 2,6 mmol). Esta solucién se calenté a 240 °C
durante 1 hora en un reactor de microondas. Después, la mezcla se enfrié a
temperatura ambiente y después se aiadieron 0,54 ¢ de dicarbonato de di-terc-
butilo y 0,2 ml de trietilamina. Después de agitar durantz 30 minutos, esta
mezcla se diluyé con 80 mi de diclorometano y I;:us extractos organicos se
lavaron dos veces con agua. La fase organica se secod y se concentré y el
residuo se purificd por cromatografia sobre gel de silice, dando 5-(4-acetil-3-
metilfenil)-2,5-diazabiciclo[2.2. 1]heptano-2-carboxilato  de  (1S,4S5)-terc-butilo.
EM: 331,2 [M+H].

Etapa 2 Una mezcla de 5-(4-acetil-3-metilfenil)-2,5-
diazébicic|o[2.2.1]heptar1o-2-carboxilato de (1S,4S)-terc-hutilo (95 mg, 0,29
mmol) y 2 ml de 1,1-dimetoxi-N,N-dimetiilmetanamina se calentaron a 120 °C
durante 1 hora en un reactor de microondas. Después, la mezcla de reaccion
se diluyé con 80 ml de diclorometano y los extractos organicos se lavaron dos

veces con agua. La fase organica se secd y se concentrd y el residuo se

~ purificé  por cromatografia sobre gel de silice, dando 5-(4-((E)-3-

(dimetilamino)acriloil)-3-metilfenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de (1S,4S8)-terc-butilo. EM: 386,2 [M+H].

Etapa 3: A una suspension fria (0-5 “C) de hidruro sédico (0,5 g, 15,0
mmol) en DMF (20 ml) se le afadié en porciones 1H-indazol-4-carboxilato de
metilo (2,4 g, 13,62 mmol) [D.Batt, et al. J. Med. Chem., 2000, 43, 41-58]
durante un pericdo de 5 minutos y la mezala resultante se agité a 5 "C durante

15 minutos. Después, se afadié gota a gota una soluciéon de cloruro de
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bencenosulfonilo (1,9 ml, 15,0 mmol) y la mezcla resultante se agité a 5 °C
durante 30 minutos y después a temperatura ambiente durante 3 horas. La
mezcla se vertié en hielo y el sélido se recogié por filtracion, se lavo con agua y
se seco, produciendo 3,91 g (91 %) de 1-(fenilsulfonil)-1H-indazol-4-carboxilato
de metilo en forma de un sélido de color beige. EM: 317,1 [M+H]"

Etapa 4: A una suspension de 1-(fenilsulfonil)-1H-indazol-4-carboxilato
de metilo (3,11 g, 9,83 mmol) en una mezcla de THF (30 ml) y tolueno (15 ml)
se le anadié borohidruro de litio en forma de una solucién 2,0 M en THF (2,7
ml, 5,5 mmol) y la mezcla resultante se agité y se calenté a 70 °C durante 30
minutos. Se afadié en porciones mas cantidad de solucion 2,0 M de
borohidruro de litio (2,0 ml, 4,0 mmol) durante un periodo de 2,5 horas hasta
qgue se consumio todo el éster de partida. Después, la mezcla se enfridé y se
verti6 en agua enfriada con hielo y las dos fases resultantes se separaron. La
fase acuosa se extrajo con acetato de etilo. Las fases organicas combinadas se
secaron sobre sulfato sédico anhidro, se filtraron y se concentraron al vacio. El
aceite en bruto se purificé por cromatografia sobre gel de silice, produciendo
2,0 g (71 %) de [1-(fenilsulfonil)-1H-indazol-4-iljmetanol en forma de un s()l_i_do
de color blanco. EM: 289,1 [M+H].

Etapa 5: Una mezcla de [1-(fenilsulfonil)-1H-indazol-4-ilimetanol (13,0 g,
45,08 mmol) y peryodinano de Dess-Martin (22,9 g, 54,0 mmol) en
diclorometano (420 ml) se agité a temperatura ambiente durante 1 hora. La
reaccion se interrumpié con agitacion durante 20 minutos con una solucién
saturada de tiosulfato sédico (100 ml) y una solucién saturada de bicarbonato
sodico (75 ml). Las dos fases se separaron y la fase acuosa se extrajo con

cloruro de metileno. Las fases organicas combinadas se secaron sobre sulfato
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sodico anhidro, se filtraron y se concentraron al vacio. El sélido en bruto
resultante se purificé por cromatografia sobre gel de silice, produciende 12,65 g
(98 75) de 1-(fenilsulfonil)-1H-indazol-4-carbaldehido en forma de un sdlido de
color blanco. EM: 287,1 [M+H].

Etapa 6: Una mezcla de 1-(fenilsulfonil)-1H-indazol-4-carbaldehicdo (6,4
g, 22,4 mmol) y 2,5 g (20,3 mmol) da (fenilamino)(piridin-4-il)metilfosfonato de
difenilo (preparado de acuerdo con el procedimiento de Tet. Lett,, 1988, 39,
1717-1720) en THF (50 ml) y alcohol isopropilico (10 ml) se agitdé a temperatura
ambiente y se afadié en porciones carbonato de cesio (8,6 g, 26,4 mmol).
Después de agitar la reaccién durante 15 horas, se afadié HClI 3 N (20 ml) y Ia
mezcla se agité durante 4 horas mas. Después, la reaccion se diluydé con éter
(150 ml) y se extrajo con HCl al 10 % (3 x 180 ml). La fase acuosa se neutralizd
a pH 7-8 usando NaOH. Después, la fase acuosa se extrajo con acetato de
etilo (3 x 150 ml) y las fases organicas combinadas se secaron sobre sulfato
sodico anhidro, se filtraron y se concentraron al vacio, dando 4,6 g (rendimiento
del 55 %) de 2-(1-(fenilsulfonil)-1H-indazol-4-il)- 1-(piridin-4-il)etanona en forma
de un sélido de color blanco. EM: 378,1 [M+ H].

Etapa 7: Se aiiadié oxicloruro de fésforo (1,4 ml, 14,9 mmol) a DMF
(1,84 ml) a 0 °C y la mezcla se agité durante 15 minutos. A esta solucién se le
anadio  2-(1-(fenilsulfonil)-1H-indazol-4-il)-1-(piridin-4-il)etanona (1,13 g, 3,0
mmol) en diclorometano (10 ml) y después la reaccién se calenté a 80 °C
durante 15 horas. Después, la reaccién se enfrié a temperatura ambiente, se
interrumpié con bicarbonato sédico saturado (300 ml) y se extrajo con metanol
al 2 % en diclorometano (4 x 250 ml). La fase organica se secd sobre sulfato

sadico anhidro, se filtré y después se concentré al vacio. El residuo resultante
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se disolvid en dimetilformamida, DMF (3 ml), se afiadié clorhidrato de
hidroxilamina (0,15 ml, 3,6 mmol) y la reaccién se agité6 durante 12 horas.
Después, la reaccion se enfrié a 0 °C, se afadi6 oxicloruro de fésforo (0,64 mi,
6,0 mmol) y la mezcla se agité durante una noche a temperatura ambiente. La
reaccion se interrumpié con bicarbonato sodico saturado y se extrajo con
metanol al 3 % en diclorometano (4 x 200 ml). Las fases organicas combinadas
se secaron sobre sulfato sédico anhidro, se filtraron y después se concentraron
al vacio, dando (E)-3-cloro-2-(1H-indazol-4-il)-3-(piridin-4-il)acrilonitrilo en bruto.
El (E)-3-cloro-2-(1H-indazol-4-il)-3-(piridin-4-il)acrilonitrilo en bruto se disolvio
en etanol (16 ml), se afadio hidrazina monohidrato (0,44 ml, 9,0 mmol) y la
reaccion resultante se agité a 80 °C durante 6 horas. La reaccién se enfrié a
temperatura ambiente y el disolvente se retird por evaporacion. El producto en
bruto se purificé por cromatografia ultrarrapida sobre gel de silice, eluyendo
con metanol al 2-12 % en diclorometano, dando 0,58 g (rendimiento del 71 %)
de 4-(1H-indazol-4-il)-3-(piridin-4-il)-1H-pirazol-5-amina. EM: 277,2 [M+H].
Etapa 8: Siguiendo el procedimiento del Ejemplo 7, Etapa 4, 5-(4-((E)-3-
(dimetilamino)acriloil)-3-metilfenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de (1S,4S)-terc-butilo (41 mg, 0,11 mmol) y 4-(1H-indazol-4-il)-3-(piridin-4-il)-
1H-pirazol-5-amina (34 mg, 0,12 mmol) proporcionaron 5-(4-(3-(1H-indazol-4-
i)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-3-metilfenil)-2,5-diazabiciclo-
[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo, que se usé como un
producto en bruto para la siguiente etapa. EM: 599,8 [M+H]. |
Etapa 9: Se disolvié 5-(4-(3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-
a)pirimidin-7-il)-3-metilfenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato en

bruto en 3 ml de HCI 4 N (diluido en HCI concentrado con metanol) y se agito
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durante 1 hora a temperatura ambiente. Después, la mezcla se concentrd, se
basificd con solucién de amoniaco metandlico y se purificd por HPLC. La hase
libre se discolvié &n metanol y después se afadiéo 1 ml de HCI metandlico 1,25

M. La solucidn se concentrd al vacio y después se secd, dando 7-(4-((1S,4S)-

N

2 5-diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-3-(1H-indazol-4-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-sal clorhidrato. EM: 499 4 [M+H].
Ejemplo 45: 3-(1H-Indazol-4-il)-7-(2-m«til-4-((1S5,4S)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

10 Siguiendo el procedimiente del Ejemplo 30, 7-(47((18,48)-2,5-
diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-2-(1H-indazol-4-il)-2-(piriclin-4-
ipirazolo[1,5-alpirimidina proporciond 3-(1H-indazal-4-il)-7-(2-metil-4-((1S,4S)-
5-metil-2,5-diazabiciclo[2.2.1]-heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-
a]pirimiclina en forma de una sal clorhidrato. EM: 513,4 [M+H].

1 5‘ Ejemplo 46: 7-(2-((15,45)-2,5-Diazabiciclo[2.2. 1]heptan-2-il)-4-

fluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Siguiendo el procedimiento del Ejemplo 44, 1-(2,4-difluorofenil)etanona
proporciono 7-(2-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-4-fluorofenil)-3-
(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina en forma de una sal
clorhidrato. RMN 'H (400 MHz, CD;0D) & 8,73-8,68 (m, 3H), 8,19-8,14 (m,
2H), 7,75-7,66 (m, 3H), 7,59 (dd, J = 7,4, 8,2 Hz, 1H), 7,38-7,28 (m, 2H), 7,00
(dd, J = 2,2, 11,8 Hz, 1H), 6,85 (dt, J = 2,0, 8,0 Hz, 1H), 4,65 (s, 1H), 4,22 (s,
1H), 3,57-3,5 (m, 1H), 2,20-2,08 (m, 1H), 2,02-1,94 (m, 1H). EM: 503,7 [M+H].

Ejemplo 47: 7-(4-Fluoro-2-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-
2-ilfenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

Siguiendo el procedimiento del Ejemplo 30, 7-(2-((1S,4S)-2,5-
diazabiciclo[2.2.1]heptan-2-il)-4-fluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina proporcion6 7-(4-fluoro-2-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidina en forma de una sal clorhidrato. EM: 517,7 [M+H].
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Ejemplo 48: 5-(2-(3-(4-Cloro-2-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-
a)pirimidin-7-il)-5-fluorofenil)-2,5-diazabiciclo[2.2.1]-heptano-2-carboxilato de

(15,4S)-terc-butilo

& Siguiendo &l procedimienta del Ejemplo 44, Etapas 1-2, partiendo de 1-
(2,4-difluorofenil)etancna, seguido del procedimiento del Ejemplo 7, Etapa 4,
usando 4-(4-cloro-3-metoxifenil)-3-(piridin-4-il)- 1H-pirazol-5-amina, se
proporciond 5-(2-(3-(4-cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-
7-il)-5-fluorofenil)-2,5-diazabiciclo[2.2. 1]heptano-2-carboxilato de (1S,4S)-terc-

10 butilo en forma de una sal trifluoroacetato. EM: 627,3 [M+H].
| Ejemplo 49: 7-(2-((18,48)-2,5-Diazabiciclo[2.2. 1]lheptan-2-il)-4-

fluorofenil)-3-(4-cloro-3-metoxifenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidina

F
N
HN -
/NN\
N o
N

Siguiendo el procedimiento del Ejemplo 44, Etapa 9, 5-(2-(3-(4-cloro-3-
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metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-5-fluorofenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo dio  7-(2-
((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-4-fluorofenil)-3-(4-cloro-3-
metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina en forma de wuna sal
trifluoroacetato. EM: 527,1 [M+H]. |

Ejemplo 50: 3-(4-Cloro-3-metoxifenil)-7-(4-fluoro-2-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1 ]heptan—2-i|)feni|)-2-(piridin-4-i|)pirazolo[1 ,5-a]pirimidina

Siguiendo el procedimiento del Ejemplo 30, la alquilacién reductora de 7-
(2-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-4-fluorofenil)-3-(4-cloro-3-
metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina  proporcioné  3-(4-cloro-3-
metoxifenil)-7-(4-fluoro-2-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-
ifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina  en forma de una sal
trifluoroacetato. EM: 541,1 [M+H].

Ejemplo 51: 7-(4-((1S,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)fenil)-3-(1H-
indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Siguiendo el procedimiento del Ejemplo 44, partiendo de 1-(4-
fluorofenil)etanona, se obtuvo 7-(4-((1S,45)-2,5-diazabiciclo[2.2.1]heptan-2-

ifenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina en forma de

(87

una sal clorhidrato. EM: 485,7 [M+H].
Ejemplo 52: 7-(4-((18,4S)-2,5-Diazabiciclo[2.2. 1]heptan-2-il)-2-
fluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-alpirimidina

H
N

Siguiendo el procedimiento del Ejemplo 44, partiendo de 1-(2,4-

10 difluorofenil)etanona, se obtuvo 7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-

il)-2-fluorofenil)-3-('1 H-indazol-4-il)-2-(piridin-4-il)pirazolo[ 1,5-alpirimidina en
forma de una sal clorhidrato. EM: 503,1 [M+H].

Ejemplo 53: 7-(2-Fluoro-4-((1S,48)-5-metil-2,&-diazabiciclo[2.2.1]heptan-
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2-il)fenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

Me

Siguiendo el procedimiento del Ejemplo 30, la alquilacién reductora de 7-
(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2-fluorofenil)-3-(1H-indazol-4-il)-
2-(piridin-4-il)pirazolo[1,5-a]pirimidina  proporcion6  7-(2-fluoro-4-((1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-3-(1H-indazol-4-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina, aislada en forma de una sal clorhidrato.. RMN 'H
(400 MHz, CD;0D) 6 8,72-8,68 (m, 2H), 8,62 (d, J = 4,4 Hz, 1H), 8,2-8,16 (m,
2H), 8,05-7,96 (m, 1H), 7,79 (d, J = 0,8 Hz, 1H), 7,75-7,70 (m, 1H), 7,61 (dd, J
= 6,8, 8,4 Hz, 1H), 7,35 (dd, J = 0,8, 7,2 Hz, 1H), 7,30 (dd, J = 1,2, 4,0 Hz, 1H),
6,82-6,70 (m, 2H), 4,50 (s, 1H), 3,92-3,80 (m, 2H), 3,63 (d, J = 11,2 Hz, 1H),
3,04 (s, 3H), 2,55-2,48 (m, 1H), 2,40-2,33 (m, 1H). EM: 517,1 [M+H].

Ejemplo 54: 5-(7-(4-((1S,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)fenil)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-fluorofenol
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Siguiendo el procedimi=nto del Ejemplo 8, 3-(4-fluoro-3-metoxifenil)-7-(4-
((1S,49)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-
ipirazolo[1,5-a]pirimidina y tribromuro de boro proporcionaron 2-fluoro-5-(7-(4-
((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-3-il)fenol, aislado en forma de una sal clorhidrato.
RMN 'H (400 MHz, CD;QODj § 8,84-8,7% (m, 2H), 8,58 (d, J = 4,8 Hz, 1H),
,38-8,32 (m, 4H), 7,35 (d, J = 4,8 Hz, 1H), 7,20 (dd, J = 8,0, 10,8 Hz, 1H),

[=]

7,13 (dd, J = 2, 8,4 Hz, 1H), §,98-6,90 (m, 3H), 4,49 (s, 1H), 3,91-3,78 (m, 3H),
3,63 (d, J = 11,2 Hz, 1H), 3,03 (s, 2H), 2,54-2,44 (m, 1H), 2,39-2,28 (m, 1H).
EM: 493,2 [M+H].

Ejemplo 55: 3-(4-Fluoro-2-metoxifenil)-7-(2-metil-4-({1S,4S)-5-metil-2,5-

diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-d-il)pirazolo[ 1,5-a)pirimidina
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Etapa 1: Siguiendo el procedimiento del Ejemplo 7, Etapa 4, (1S,4S)- 5-
(4-((E)-3-(dimetilamino)acriloil)-3-metilfenil)-2,5-diazabiciclo[2.2.1]heptano-2-
carboxilato de terc-butilo (41 mg, 0,11 mmol) y 4-(4-fluoro-3-metoxifenil)-3-
(piridin-4-il)-1H-pirazol-5-amina proporcionaron 7-(4-((1S,45)-2,5-
diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-3-(4-fluoro-3-metoxifenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina. EM: 507,2 [M+H].

Etapa 5: Siguiendo el procedimiento del Ejemplo 30, la alquilacion
reductora de 7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-3-(4-
fluoro-3-metoxifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina  dio . 3-(4-fluoro-3-
metoxifenil)-7-(2-metil-4-((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2- |
ifenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina, aislada en forma de una sal
trifluoroacetato. EM: 521,3 [M+H].

Ejemplo 56: 2-Fluoro-5-(7-(2-metil-4-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-

ilffenol

®
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Siguiendo el procedimiento del Ejemplo 8, 3-(4-fluoro-3-metoxifenil)-7-(2-
métil-4-((1 S,4S)-5-metil-2,5-diazabiciclo[2.2. 1]heptan-2-il)fenil)-2-(piridin-4-

ipirazolo[1,5-a]pirimidina y tribromuro de boro dieron 2-fluoro-5-(7-(2-metil-4-

5 ((1S,48)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol, aislado en forma de una sal trifluoroacetato.
EM: 507,3 [M+H].

Ejemplo a7: 3-(7-(4-((1S,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)-2-
metilfenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)fenol
H
e

N

Z>N-N

N

10

Siguiendo el procedimiento del Ejemplo 7, Etapa 4, 3-(3-amino-5-piridin-

4-il-1H-pirazol-4-ilfenal y  5-(4-((E)-3-(dimetilamino)acriloil)-3-metilfenil)-2,5-
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diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo proporcionaron

3-(7-(4-((1S,48)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-2-(piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il)fenol, aislado en forma de una sal trifluoroacetato.

EM: 475,3 [M+H].
Ejemplo 58: 3-(7-(2-Metil-4-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-

ifenol

Z\z—

Siguiendo el procedimiento del Ejemplo 30, la alquilacién reductora de 3-
(7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2-metilfenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol proporcioné 3-(7-(2-metil-4-((1S,4S)-5-metil-
2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-
ihfenol, aislado en forma de una sal trifluoroacetato. EM: 489,3 [M+H].

Ejemplo 59: 3-(7-(4-((1S,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)-2-

clorofenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)fenol

K _

.
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Etapa 1: Siguiendo el procedimiento del Ejemplo 44, Etapas 1-2, se
preparé 5-(3-cloro-4-((E)-3-(dimetilamino)acriloil)fenil)-2,5-
dia'zabicic|o[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo partiendo de 1-
(2-cloro-4-fluorofenil)etanona.

Etapa 2: Siguiendo &l procedimiento del Ejemplo 7, Etapa 4, 5-(3-cloro-4-
((E)-3-(dimetilamino)acriloil)fenil)-2,5-diazabiciclo[2.2. 1]heptano-2-carboxilato
de (1S,4S)-terc-butilo y 3-(3-amino-5-piridin-4-il- 1H-pirazol-4-il)fenol
proporcionaron 3-(7-(4-((18,48)-2,5-diazabhicicla[2.2. 1]heptan-2-il)-2-clorofenil)-
2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-i)fenol  en forma de una sal
trifluorcacetato. EM: 495,3 [M+H].

Ejemplo 50: 3-(7-(2-Cloro-4-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-3-

il)fenol
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Siguiendo el procedimiento del Ejemplo 30, la alquilacién reductora de 3-
(7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2-clorofenil)-2-(piridin-4-
il)pirazolo[1,5-a]pirimidin-3-il)fenol proporcioné 3-(7-(2-cloro-4-((1S,4S)-5-metil-

5 2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-
ihfenol, aislado en forma de una sal trifluoroacetato. EM: 509,3 [M+H].

Ejemplo 61: 7-(4-((1S,4S)-2,5-Diazabiciclo[2.2.1]heptan-2-il)-2-
clorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina

H
N

10 Siguiendo el procedimiento del Ejemplo 44, Etapa 8, 5-(3-cloro-4-((E)-3-
(dimetilamino)acriloil)fenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de

(1S,4S)-terc-butilo y 4-(1H-indazol-4-il)-3-(piridin-4-il)-1H-pirazol-5-amina (34
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mg, 0,12 mmol) proporcionaron 7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-
i)-2-clorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina &n
forma de una sal trifluoroacetato después de la desproteccidn con acido
trifluoroacético. EM: 519,2 [M+H].

Ejemplo 62: 7-(2-Cloro-4-((1S,45)-5-metil-2,5-diazabiciclo[2.2.1]heptan-
2-ihfenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidina

Me
N

Cl

Siguiendo el procedimiento del Ejemplo 30, la alquilacion reductora de 7-
(4-((18,48)-2,5-diazabiciclo[2.2. 1]heptan-2-il)-2-clorofenil)-3-( 1H-indazol-4-il)-2-
(piridin-d-il)pirazolo[1,5-a]pirimidina dio 7-(2-cloro-4-((1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]heptan-2-il)fenil)-3-( 1H-indazol-4-il)-2-(piridin-4-il)pirazolof 1, 5-
aJpirimidina, aislada en forma de una sal triflucroacetato. EM: 533,3 [M+H].

Ejemplo 63: Sal trifluoroacetato de 3-[3-(3-hidroxi-4-metilfenil)-2-piridin-4-

ilpirazolo[1,5-a]pirimidin-7-il]-3-azabiciclo[3.2.1]octano-&-carboxilato de etilo
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Etapa 1: De acuerdo con el procedimiento del Ejemplo 7, Etapa 4, 3-(3-
(dimetilamino)acriloil)-8-azabiciclo[3.2.1]octano-8-carboxilato de (E)-etilo (0,37
g, 1,3 mmol) y 3-(piridin-4-il)-1H-pirazol-5-amina proporcionaron 3-(2-(piridin-4-
ilpirazolo[1 ,5-a]pirimidin-7-iI)-8-azabiciclo[3.2.1]octano-8-¢arboxilato de etilo.

Etapa 2: A una solucién de 3-(2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-
8-azabiciclo[3.2.1]octano-8-carboxilato de etilo (0,8 g, 2,1 mmol) en
diclorometano (75 ml) se le anadi6 en cuatro porciones N-yodosuccinimida (5,7
g, 25 mmol) durante un periodo de 3 horas y después la reaccién se agitd
durante 16 horas mas. La mezcla de reaccion se lavd con tiosulfato sédico
saturado (2 x 200 ml) y la fase organica se sec sobre sulfato sédico anhidro,
se filtré y después se concentré al vacio, dando 0,8 g de 3-(3-yodo-2-(piridin-4-
ilpirazolo[1,5-alpirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo en
forma de un sélido de color amarillo. Este producto se us6 en la siguiente etapa
sin purificacion adicional. EM: 504,3 [M+H].

Etapa 3. A una suspension de 3-(3-yodo-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo (100 mg, 0,20
mmol) en 1,5 ml de dimetoxietano se le anadieron carbonato sédico 2 M (0,5

ml), acido 3-metoxi-4-metilborénico (40 mg, 0,24 mmol) y una cantidad
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catalitica de complejo de (1,1-bis(difenilfosfino)ferroceno)dicloropaladio (Il) y
diclorometane (16 mg, 0,02 mmol). La mezcla se calenté a 100 “C durante 60
minutos en un reactor de microondas. Se afadieron porciones adicionales de
acido 23-metoxi-4-metilborénico (20 mg, 0,12 mmol) y complejo de (1,1-
bis(difenilfosfino)ferroceno)dicloropaladio (II) y diclorometano (10 mg, 0,012
mmol) y la mezcla se hizo reaccionar a 100 “C durante 40 minutos mas en el
reactor de microondas. El producto en bruto se purificé por cromatografia sobre
gel de silice eluyendo con un gradiente de 9911 a 97.3 de
diclorometano/metanol, proporcionando 57 mg (rendimiento del 68 %) de éster
etilico del acido 3-[3-(3-metoxi-4-metil-fenil)-2-piridin-4-il-pirazolo[1,5-
alpirimidin-7-il]-8-aza-biciclo[3.2.1]octano-8-carboxilico en forma de un aceite
de color naranja. EM: 4934 [M+H].

Etapa 4: Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar
éster etilico del acido 3-[3-(3-metoxi-4-metil-fenil)-2-piridin-4-il-pirazolo[1,5-
a)pirimidin-7-il]-&-aza-hiciclo[3.2.1]octano-8-carboxilico con tribromuro de boro
en diclorometano, proporcionando sal trifluoroacetato de 3-[3-(3-hidroxi-4-
metilfenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-
carhoxilato de etilo, en forma de un sdlido de color hlanco (rendimiento del 15
%) después de la purificacion por HPLC preparativa (H.0O/acetonitrilo/acido
trifluoroacético). EM: 4684,0 [M+H].

Ejemplo 64: 5-(7-(8-Etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-

ipirazolo[1,5-a]pirimidin-3-il)-2-fluorofenol
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Etapa 1: Siguiendo el procedimiento del Ejemplo 20, Etapa 7, se hizo
reaccionar 7-(8-etil-8-azabiciclo[3.2. 1]Joctan-3-il)-3-yodo-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina (150 mg, 0,326 mmol) con acido 4-fluoro-3-
metoxifenilborénico (167 mg, 0,983 mmol), produciendo 7-(8-etil-8-
azabiciclo[3.2.1]octan-3-il)-3-(4-fluoro-3-metoxifenil)-2-(piridin-4-il)pirazolo[ 1,5-
a]pirimidina en forma de un sélido de color amarillo. EM 458,1 [M+H].

Etapa 2: Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 7-
(8-etil-8-azabiciclo[3.2.1]octan-3-il)-3-(4-fluoro-3-metoxifenil)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidina con tribromuro de boro y después se purificé usando -
TLC preparativa usando un gradiente de metanol al 5-10 %/diclorometano,
proporcionando 4,8 mg (rendimiento del 3,3 %) 5-(7-(8-etil-8-
azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-
fluorofenol en forma de un sélido de color amarillo. EM 444,3 [M+H].

Ejemplo 65: 3-(3-(2,3-Difluorofenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-

7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo
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Siguiendo el procedimiento del Ejemplo 20, Etapa 7, se hizo reaccionar
3-(3-yodo-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2. 1]Joctano-8-
carboxilato de etilo (100 mg, 0,199 mmol) con acido 2,3-difluorofenilbhorénico
(141 mg, 0,89 mmol), produciendo 47,1 mg (43,5 %) de 3-(3-(2,3-difluorofenil)-
2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[2.2. 1]octano-S-carhoxilato
de etilo en forma de un sélido de color amarillo despues de la TLC preparativa
eluyendo con metanol al 4 % en dicloromatano. EM 490,3 [M+H].

Ejemplo 66: 3-(3-(3-(Metilsulfonamido)fenil)-2-(piridin-4-il)pirazolo[1,&-

alpirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

Siguiendo el procedimiento del Ejemplo 20, Etapa 7, se hizo reaccionar

2-(3-yodo-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-3-azabiciclo[3.2. 1}octano-8-
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carboxilato de etilo (100 mg, 0,499 mmol) con acido 3-
(metilsulfonamido)fenilborénico (192 mg, 0,89 mmol), produciendo 76,3 mg

(70,3 %) de  3-(3-(3-(metilsulfonamido)fenil)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo en forma de un‘

sélido de color amarillo después del analisis por TLC preparativa eluyendo con
metanol al 4 % en diclorometano. EM 547,3 [M+H].
Ejemplo 67: 4-(7-(8-Etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il)fenilcarbamato de metilo

Una mezcla de 4-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
il)pirazolo[1,5-a]pirimidin-3-il)anilina (65 mg, 0,15 mmol) y trietilamina (62 pl,
0,45 mmol) en diclorometano (3 ml) se afiadié a una solucién de trifosgeno (23
mg, 0,075 mmol) en diclorometano (0,5 ml) y la mezcla resultante se agit6
durante 10 minutos. Después, a la reaccién se le afadié metanol (2 ml) y la
mezcla resultante se agité durante 30 minutos mas. La reaccion se diluyd con
diclorometano (5 ml) y se lavé con bicarbonato sédico saturado (2 x 5 ml). La
fase organica se seco sobre sulfato sédico anhidro, se filtré y se concentré al

vacio, dando un sdlido. El sélido en bruto se purific6 por cromatografia

.,
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ultrarrdpida sobre gel de silice, eluyendo con metanol al 15 % en
diclorometano, dando 48 mg (rendimiento del 66 %) de 4-(7-(8-etil-8-
azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-3-
ifenilcarbamato de metilo en forma de un sélido de color amarillo. EM 4283,3
[M+H].

Ejemplo 63: 4-(7-(8-Etil-2-azabiciclo[3.2. 1]octan-2-if)-2-(piridin-4-

il)pirazolo[1,5-a]pirimidin-3-il)-2-hidroxibenzonitrilo

N
/N -_—
Z N \ \ N
\N == /
OH
A\
N

Etapa 1: A una solucién de 4-bromo-2-fluorobenzonitrilo (5 g, 25 mmol)
en tetrahidrofuranc se le anadié metdxido sédico (125 mmol) en metanol (20
ml) y la reaccion se agité a 40 °C durante 3 horas. Después, la reaccion se
enfrid a temperatura ambiente, se aifadid Amberlyst™ 15 y la mezcla se agitd
durante 2 horas. La reaccién se filtrd y los extractos organicos se concentraron
al vacio, dando 4-bromo-2-metoxibenzonitrilo en forma de un sélido de color
blanco que se uso directamente en la siguiente reaccion. EM 212,1 [M+H].

Etapa 2: De acuerdo con el procedimiento del Ejemplo 40, Etapa 4, se
convirtié  4-hromo-2-metoxibenzonitrilo en 2-metoxi-4-(4,4,5,5-tetrameatil-1,3,2-

dioxaborolan-2-il)benzonitrilo, que se uséd directamente en la siguiente reaccion.

Etapa 3: La reaccién de 7-(3-etil-8-azabiciclo[2.2.1]octan-3-il)-3-yodo-2-
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(piridin-4-il)pirazolo[1,5-a]pirimidina con 2-metoxi-4-(4,4,5,5-tetrametil-1,3,2-
dioxaborolan-2-il)benzonitrilo, de acuerdo con el procedimiento del Ejemplo 20,
Etapa 7, proporcioné 4-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
il)pirazolo[1,5-a]pirimidin-3-il)-2-metoxibenzonitrilo en forma de un sdlido de
color pardo que se usoé directamente en la siguiente reaccién.

Etapa 4: Siguiendo el procedimiento del Ejemplo 8, se hizo reaccionar 4-
(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-
2-metoxibenzonitrilo (0,066 g, 0,14 mmol) con una solucién 1 M de tribromuro
de boro en diclorometano (4,6 ml), proporcionando 0,019 g (rendimiento del 30
%) de 4-(7-(8-etil-8-azabiciclo[3.2. 1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidin-3-il)-2-hidroxibenzonitrilo en forma de un sélido de color amarillo. EM
451,3 [M+H].

Ejemplo 69: 4-(7-(8-etil-8-Azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il)-2-metoxifenilcarbamato de terc-butilo

De acuerdo con el procedimiento del Ejemplo 20, Etapa 7, la reaccion de
7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-3-yodo-2-(piridin-4-il)pirazolo[1,5-

ajpirimidina con 2-metoxi-4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-
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ihfenilcarbamato de terc-butilo proporciond 0,28 g (rendimiento del 39 %) de 4-
(7-(&-¢til-8-azabiciclo[2.2. 1]octan-3-il)-2-(piridin-4-il)pirazolo[ 1, 5-a]pirimidin-3-il)-
2-metoxifenilcarbamato de terc-butilo en forma de un sélido de color amarillo.
EM 555,5 [M+ H].

Ejemplo 70: 4-(7-(8-Etil-3-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-

ilpirazolo[1,5-a]pirimidin-3-il)-2-metoxianilina

A una solucién de 4-(7-(8-etil-3-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)-2-metoxifenilcarbamato de terc-butilo (281 mg,
0,51 mmol) en diclorometano (5§ ml) se le aiadié acido trifluoroacético (0,5 ml).
La reaccidon se agitd durante 5 horas y después se concentrd al vacio. El sélido
en bruto se suspendié en bicarbonato sédico saturado (100 ml) y se extrajo con
metanol al & % en diclorometano. Las fases organicas combinadas se secaron
sobre sulfato sédico anhidro, se filtraron y se concentraron al vacio, dando 0,22
g (rendimiento del 94 %) de 4-(7-(8-etil-3-azabiciclo[3.2.1]octan-3-il)-2-(piridin-
4-il)pirazolo[1,5-a]pirimidin-3-il)-2-metoxianilina eﬁ forma de un sélido de color
amarillo. EM 4554 [M+ H].

Ejemplo 71: 2-Amino-5-(7-(8-etil-8-azabiciclo[3.2. 1]octan-2-il)-2-(piridin-

4-il)pirazolo[1,5-a]pirimidin-3-il)fenol
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De acuerdo con el procedimiento del Ejemplo 8, se hizo reaccionar 4-(7-
(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-
metoxianilina (0,21 g, 0,46 mmol) con una solucién 1 M de tribromuro de boro
en diclorometano (4,6 ml), proporcionando 0,068 g (rendimiento del 34 %) de 2-
amino-5-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidin-3-il)fenol en forma de un sélido de color amarilio. EM 441,3 [M+H].

Ejemplos 72a y 72b: N-(4-(7-(8-Etil-8-azabiciclo[3.2.1]octan-3-il)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-hidroxifenil)formamida (WYE-126925),
N-(4-(7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-

a]pirimidin-3-il)-2-metoxifenil)formamida

4 {

L 4
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Una mezcla de acido férmico (19 mg, 0,42 mmol) y anhidrido acético
(34,5 my, 0,324 mmol) se agitd a.60 °C durante 2 horas y después se enfrid a
temperatura ambiente y se afadié a una solucién de una mezcla de 2-amino-5-
(7-(S-¢etil-S-azabiciclo[3.2. 1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-
ihfenol y  4-(7-(3-etil-3-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-if)pirazolo[ 1,5-
a]pirimidin-3-il)-2-metoxianilina (1:1, 56 mg, 0,13 mmol) en 1 ml de THF a d °C.
La reaccion se agitdé durante 2 horas y después se interrumpié con carbonato
potasico saturado. La mezcla se extrajo con metanol al 5 % en diclorometano y
las fases organicas combinadas se secaron sobre sulfato sédico anhidro, se
filtraron y después se concentraron al vacio. El producto en bruto se purificd
por TLC preparativa eluyendo con metanol al 10 % en diclorometano, dando
4,1 mg del Ejemplo 72a, N-(4-(7-(3-¢til-S-azabiciclo[3.2.1]octan-3-il)-2-(piridin-4-
ipirazolo[1,5-a]pirimidin-3-il)-2-hidroxifenil)formamida, en forma de un sélido
de color naranja (EM 46594 [M+H]) y 3,4 mg del Ejemplo 72b, N-(4-(7-(8-etil-&-
azabhiciclo[3.2.1]octan-3-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-3-il)-2-
metoxifenil)formamida, en forma de un sélido de color naranja (EM 483,35
[M+H]).

Ejemplo 73: 3-[3-(1H-Indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-

il-S-azabiciclo[3.2.1]octano-8-carboxilato de etilo
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De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, 6-(4,4,5,5-
tetrametil-[1.3.2]dioxaborolan-2-il)- y éster etilico del acido 3-(3-yodo-2-piridin-4-
il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-biciclo[3.2.1]octano-8-carboxilico

5 proporcionaron 3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo con un rendimiento del 40 %
después de la purificacion por RP-HPLC. EM 494,3 [M+H].

Ejemplo 74: 7-(8-Azabiciclo[3.2.1]oct-3-il)-3-(1H-indazol-4-il)-2-piridin-4-

ilpirazolo[1,5-a]pirimidina

H
N

10

Siguiendo el procedimiento del Ejemplo 9, se hizo reaccionar 3-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-
carboxilato de etilo con yodotrimetilsilano en cloroformo a la temperatura de

reflujo,  proporcionando  7-(8-azabiciclo[3.2.1]oct-3-il)-3-(1H-indazol-4-il)-2-
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piridin-4-ilpirazolo[1,5-a]pirimidina n forma de un sélido de color amarillo con
un rendimiento del 90 % después de la cromatografia sobre gel de silice,
eluyendo con un gradiente de 95:5 a 4:1 de diclorometano/metanol seguido de
80:20:1 de diclorometano/metanol/hidréxido de amonio acuoso. EM: 4222
[M+H].

Ejemplo  75&: 3-[3-(7-Cloro-1H-indazcol-4-il)-2-piridin-4-ilpirazolo[1,5-

a)pirimidin-7-il]-8-azabiciclo[3.2.1]Joctann-2-carboxilato de etilo

De acuerdo con el procedimiento del Ejemplo 83, Etapa 3, éster etilico
del acido 2-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-3-aza-
biciclo[3.2. 1]octano-8-carboxilico y 7-cloro-4-(4,4,5,5-tetrametil-
[1.3.2]dioxaborolan-2-il)-1H-indazol  dieron  3-[3-(7-cloro-1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-S-azabiciclo[2.2.1]octano-8-carboxilato de
etilo con un rendimiento del 42 % después de la purificacion por RP-HPLC. EM
528,0 [M+H].

Ejemplo 78: 3-{2-Piridin-4-il-3-[7-(triflucrometil)-1H-indazol-4-

illpirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]Joctano-8-carboxilato de etilo
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Etapa 1: A una solucién de 2,2,6,6-tetrametilpiperidina (725 mg, 5,18
mmol) en THF (10 ml) a -78 °C se le afadi6é una solucion de butil litio 2,5 M en
hexanos (2,07 ml, 5,18 mmol) y 4-bromo-2-fluoro-1-trifluorometil-benceno (1,2
g, 4,9 mmol). La mezcla se calenté a —20 °C durante 2 horas y después la
reaccion se interrumpié con agua (100 ml), se neutralizé con HCI 1 M y se
extrajo con eter (3 x 30 ml). Los extractos organicos combinados se secaron
sobre sulfato sédico, se filtraron y se concentraron al vacio. El residuo se.
purificé por cromatografia sobre gel de silice, proporcionando 6-bromo-2-fluoro-
3-trifluorometil-benzaldehido con un rendimiento del 82 %. EM: 270,0 [M+H].

Etapa 2: A una solucion de 6-bromo-2-fluoro-3-trifluorometil-
benzaldehido (1,0 g, 3,7 mmol) en dimetoxietano, DME (5 ml), se le anadié
hidrazina hidrato (5 ml). La mezcla se calenté a reflujo durante 3 horas y
después se enfrié a temperatura ambiente. El disolvente se evaporé, se anadio
agua (100 ml) y la mezcla de reaccidén se extrajo con acetato de etilo (3 x 30
ml). Las fases organicas combinadas se secaron sobre sulfato sbdico, se
filtraron y después se concentraron al vacio. El residuo se purificé por
cromatografia sobre gel de silice, proporcionando 4-bromo-7-(trifluorometil)-1H-
indazol con un rendimiento del 42 %. EM 264,9 [M+H].

Etapa 3: A una soluciéon de 4-bromo-7-(trifluorometil)-1H-indazol (500
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mg, 1,59 mmol) en DMSO (5 ml) se le afadieron acetato potasico (610 g, 3,23
mmol), cloruro de 1,1-bis(difenilfosfino)ferrocenopaladio (77 mg, 0,09 mmol) y
bis(pinacolato)diboro (576 g, 2,27 mmol). La mezcla se desgasificd y se calentd
en un bafo de aceite durante una noche a 100 °C. La reaccidn se filtré a través

5 de una capa de Celitea™, al filtrado se le afadidé agua (80 ml) y la mezcla se
extrajo con acetato de etilo (5 x 30 ml). Los extractos organicos combinados se
secaron sobre sulfato sadico, se filtraron y después se concentraron al vacio,
proporcionan@ 4-(4,4,5,5-tetrametil-[1 .3.2]dioxaborolan-2-iI)-7—triquQrometiI-1 H-
indazol que se usé en la siguiente etapa sin purificacion adicional.

10 Etapa 4. De acuerdo con el procedimiento del Ejemplo 62, Etapa 3, éster
gtilico del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-
biciclo[3.2.1]octano-8-carboxilico y 4-(4,4,5 5-tetrametil-[1.3.2]dioxaborolan-2-
il)-7-trifluorometil-1H-indazol  dieron  3-{2-piridin-4-il-3-[7-(trifluorometil)-1H-
indazol-4-il)pirazolo[1,5-a]pirimidin-7-il}-2-azahiciclo[3.2.1]octano-3-carboxilato

15 de etilo (32 mg, rendimiento del 37 %) después de la purificaciéon por RP-HPLC.
EM: 562,3 [M+H].

Ejemplo 77: 7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-3-(7-metil- 1H-indazol-4-

i)-2-piridin-4-ilpirazolo[1,5-a)pirimidina, sal trifluoroacetato

20 De acuerdo con &l procedimiento para el Ejemplo 63, Etapa 3, 7-metil-4-
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(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1H-indazol y 7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-3-yodo-2-piridin-4-ilpirazolo[1,5-a]pirimidina
proporcionaron 7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-3-(7-metil-1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, sal trifluoroacetato, en forma de un sélido de
color amarillo con un rendimiento del 18 % después de la purificacién por RP-
HPLC. EM: 464,3 [M+H].

Ejemplo 78: 3-[3-(7-Metil-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, sal

trifluoroacetato

De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, 7-metil-4-
(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1H-indazol y éster etilico del acido 3- -
(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-biciclo[3.2.1]octano-8-
carboxilico proporcionaron 3-[3-(7-metil-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, sal
trifluoroacetato, en forma de un sélido de color amarillo con un rendimiento del
8 % despues de la purificacién por RP-HPLC. EM: 508,3 [M+H].

Ejemplo 79: 3-(7-Cloro-1H-indazol-4-il)-7-(8-etil-8-azabiciclo[3.2.1]oct-3-

il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, sal trifluoroacetato
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De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, 7-cloro-4-
(4,4,5 5-tetrametil-[1.3.2]dioxaborclan-2-il)-1H-indazol y 7-(S-etil-S-
azabiciclo[3.2.1]oct-3-il)-3-yodo-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina
5 proporcionaron 3-(7-cloro-1H-indazol-4-il)-7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-
piridin-d-ilpirazolo[1,5-a]pirimidina, sal trifluoroacetato, en forma de un sélido de
color amarillo con un rendimiento del 3& % después de la purificacién por RP-
HPLC. EM: 484,1 [M+H].
Ejemplo 80: 7-(8-Etil-8-azahiciclo[3.2. 1]oct-3-il)-2-piridin-4-il-3-[7-

10  (trifluorometil)-1H-indazol-4-iljpirazolo[1,5-a]pirimidina, sal trifluoroacetato

De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, 4-(4,4,5,5-

tetrametil-[1.3.2]dioxaborolan-2-il)-7-trifluorometil-1H-indazol  y  7-(8-etil-S-
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azabiciclo[3.2.1]oct-3-il)-3-yodo-2-piridin-4-ilpirazolo[1,5-a]pirimidina
proporcionaron 7-(8-¢til-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-il-3-[7-
(trifluorometil)-1H-indazol-4-il}pirazolo[1,5-a]pirimidina, sal trifluoroacetato, en
forma de un soélido de color amarillo con un rendimiento del 8 % después de la
purificacion por RP-HPLC. EM: 518,3 [M+H].

Ejemplo 81:  3-[3-(7-Fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, sal

trifluoroacetato

De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, 7-fluoro-4-
(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-indazol y éster etilico del acido 3-
(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-biciclo[3.2.1]octano-8-
carboxilico dieron 3-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, sal
trifluoroacetato, en forma de un sélido de color amarillo con un rendimiento del
19 % después de la purificaciéon por RP-HPLC. EM: 512,3 [M+H].

Ejemplo 82: 3-(7-Cloro-6-fluoro-1H-indazol-4-il)-7-(8-etil-8-

azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, sal trifluoroacetato
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Etapa 1: De acuerdo con el procedimiento del Ejemplo 41, Etapas 1-3, 5-
bromo-2-cloro-1,3-difluorobenceno  proporcioné  7-cloro-5-fluoro-4-(4,4,5 5-
tetrametil-1,3,2-dioxaborolan-2-il)-1H-indazol en forma de un sdélido de color
blanco. EM: 297,1 [M+H].

Etapa 2: De acuerdo con <l procedimiento del Ejemplo 63, Etapa 3, 7-
cloro-3-fluoro-4-(4,4,5 5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-indazol 'y 7-(8-
etil-3-azabiciclo[3.2.1]oct-3-il)-3-yado-2-piridin-4-ilpirazolo[1,5-a]pirimidina
proporsionaron 3-(7-cloro-6-fluoro-1H-indazol-4-il)-7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, sal
trifluorcacetato, en forma de un sélido c!e color amarillo con un rendimiento del
7 % después de la purificacién por RP-HPLC. EM: 502,1 [M+H].

Ejemplo 83: 3-[3-(2-Ox0-2,3-dihidro-1H-henzoimidazol-4-il)-2-piridin-4-

ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2. 1]octano-3-carboxilato de etilo
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Etapa 1: A una solucién de 4-bromo-benzo[1.2.5]tiadiazol (1,15 g, 5,35
mmol) en metanol (10 ml) se le afadieron borohidruro sédico (203 mg, 5,35
mmol) y cloruro de cobalto (ll) hexahidrato (120 mg, 0,533 mmol). La mezcla se
calentd a reflujo durante 3 horas, después se enfrié a temperatura ambiente y
se filtré para retirar el s6lido de color negro. El disolvente se evaporé, se anadid
agua (100 ml) y la mezcla se extrajo con éter (3 x 30 ml). Los extractos
organicos combinados se secaron sobre sulfato sédico, se filtraron y después
se concentraron al vacio, proporcionando 3-bromo-benceno-1,2-diamina (810
mg, rendimiento del 81 %). EM: 187,0 [M+H].

Etapa 2: A una solucién de 3-bromo-benceno-1,2-diamina (810 mg, 4,33
mmol) en THF (10 ml) se le anadieron trifosgeno (2,57 g, 8,66 mmol) y
trietilamina (1,15 ml, 13 mmol) y la reaccién resultante se calenté a 50 °C
durante una noche. Después, el disolvente se evapord, se anadié agua (60 mi)
y la mezcla se extrajo con acetato de etilo (3 x 30 ml). Los extractos organicos
combinados se secaron sobre sulfato sédico, se filtraron y después se
concentraron al vacio. El residuo se purificé por cromatografia sobre gel de
silice, dando 4-bromo-1,3-dihidro-benzoimidazol-2-ona (701 mg) con un
rendimiento del 76 %. EM: 211,0 [M-H].

Etapa 3: A una solucién de 4-bromo-1,3-dihidro-benzoimidazol-2-ona
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(701 mg, 3,29 mmol) en DMSO (2 ml) se le afadieron acetato potasico (203 g,
10,9 mmol), clorura de 1,1-his(difenilfosfinc)ferrocenopaladio (134 mg, 0,16
mmol) y bis(pinacolato)dit:oro (1,67 g, 6,55 mmol) y la reaccion se desgasificé y
se calentd en un reactor de microondas durante 30 minutos a 150 “C. Después,
la mezcla de reaccién se filtré a través de una capa de Celite™, se arnadid agua
(60 ml) y la mezcla se extrajo con acetato de etilo (3 x 30 ml). Los extractos
organicos combinados se secaron sobre sulfato sédico, se filtraron y después
se concentraron al vacio, dando 4-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-
1,3-dihidro-benzoimidazol-2-ona, que se usdé en la siguiente etapa sin
purificacién adicional.

Etapa 4: De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, éster
etilico del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-
hiciclo[3.2.1]octano-3-carhoxilico y 4-(4,4,5,5-tetrametil-[1,3,2 dioxaborolan-2-
i-1,3-dihidro-benzoimidazol-2-ona proporcionaron éster etilico del acido 3-[3-
(2-0x0-2,3-dihidro-1H-henzoimidazol-4-il)-2-piricin-4-il-pirazolo[1,5-a]pirimidin-7-
il]-8-aza-biciclo[3.2.1]octano-8-carboxilico (47 mg, 45 %) después de la
purificacién por RP-HPLC. EM: 510,4 [M+H].

Ejemplo 284: 3-[3-(1H-Indol-4-il)-2-piridin-4-ilpirazolo[1,5-alpirimidin-7-il}-

8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

A=



10

15

138

De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, éster etilico
del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-
biciclo[3.2.1]octano-8-carboxilico y 4-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-
il)-1H-indol proporcionaron 3-[3-(1H-indol-4-il)-2-piridin-4-ilpirazolo[1,5-
a)pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo con un
rendimiento del 51 % después de la purificacion por RP-HPLC. EM: 493 4
[M+H]. |

Ejemplo 85: 3-[3-(1H-Indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-
8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

OYO\/

N

De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, éster etilico
del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-
biciclo[3.2.1]octano-8-carboxilico y 6-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-
i)-1H-indol proporcionaron 3-[3-(1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo con un
rendimiento del 47 % después de la purificacibn por RP-HPLC. EM: 493,3
[M+H].

Ejemplo 86: 3-[3-(2-Oxo-2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-il)-2-piridin-

4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo
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Etapa 1: De acuerdo con el procedimiento del Ejemplo 40, Etapa 4, 4-
bromooxindol  proporciond  4-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1,3-
dihidro-indol-2-ona, que se usd en la siguiente etapa sin purificacion.

Etapa 2: De acuerdo con el procedimiento del Ejemplo 63, Etapa 3, éster

-etilico del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-

biciclo[3.2.1]octano-8-carboxilico y 4-(4,4,5,5-tetrametil-[1.2.2]dioxaborolan-2-
il)-1,3-dihidro-indol-2-ona proporcionaron 3-[3-(2-oxo-2,3-dihidro-1H-pirrclo[2,3-
b]piridin-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabhiciclo[3.2.1]octano-
8-carboxilato de etilo con un rendimiento del 41 % después de la purificacion
por RP-HPLC. EM: 511,2 [M+H].

Ejemplo 27: 7-(8-Etil--azabiciclo[3.2.1]oct-3-il)-3-(1H-indol-3-il)-2-piridin-

4-ilpirazolo[1,5-a]pirimidina

Siguiendo el procedimiento del Ejemplo 63, Etapa 3, 7-(8-etil-8-
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azabiciclo[3.2.1]oct-3-il)-3-yodo-2-piridin-4-ilpirazolo[1,5-a]pirimidina y 6-
(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1H-indol dieron 7-(8-etil-8-
azabiciclo[3.2.1 ]oct-3-il)-3-(1 H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina
con un rendimiento del 31 % después de la purificacién por RP-HPLC. EM:
449,3 [M+H].

Ejemplo 88: 3-[3-(2-Oxo0-2,3-dihidro-1H-indol-6-il)-2-piridin-4-
ilpirazolof1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo

oﬁ/o\/

N

Etapa 1. De acuerdo con el procedimiento del Ejemplo 40, Etapa 4, 6-
bromooxindol proporcioné 6-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-il)-1,3-
dihidro-indol-2-ona, que se usé en la siguiente etapa sin purificacion.

Etapa 2: Siguiendo el procedimiento del Ejemplo 63, Etapa 3, éster
etilico del acido 3-(3-yodo-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il)-8-aza-
biciclo[3.2.1]octano-8-carboxilico y 6-(4,4,5,5-tetrametil-[1.3.2]dioxaborolan-2-
il)-1,3-dihidro-indol-2-ona proporcionaron 3-[3-(2-0x0-2,3-dihidro-1H-indol-6-il)-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato
de etilo con un rendimiento del 42 % después de la purificacion por RP-HPLC.
EM: 509,3 [M+H].

Ejemplo 89: 2-Cloro-5-[7-(2,2-dimetil-1,3-dioxolan-4-il)-2-piridin-4-
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ilpirazolo[1,5-a)pirimidin-3-illfenal

0]
N, S \_7
N
OH

Cl

Etapa 1. Una solucién de 4 g (27,74 mmol) de 1-[(4R)-2,2-dimetil-1,3-
dioxolan-4-illetanona (preparada de acuerdo con el procedimiento de Synthetic
Communications, 15(12), 1517-22, 1986) en DMF-DMA (40 ml) se calentd a
100 °C durante 19 horas. Después, el disolvente se retird a presion reducida,
dando un aceite viscoso de color pardo. El aceite en bruto se purificé por
cromatografia Biotage™ (cartucho 40s), eluyendo con un gradiente de acetato
de etilo/hexanos (1:2) y acetato de etilo al 100 %, proporcionando (2E)-2-
(dimetilamino)-1-[(4R)-2,2-dimetil-1,3-dioxolan-4-il]prop-2-en-1-ona en forma de
un aceite de color pardo claro (1,4 g, 25,2 %). EM: 200,2 [M+H].

Etapa 2: Una solucién de (2E)-3-(dimetilamino)-1-[(4R)-2,2-dimatil-1,3-
dioxolan-4-il}prop-2-en-1-ona (0,100 g, 0,5 mmol) y 3-(5-amino-3-piridin-4-il-1H-
pirazol-4-il)-fenol (0,173 g, 0,608 mmol) en acido acético (5 ml) se calenté a
100 °C durante 19 horas. Después, el disolvente se retird al vacio. El aceite en
bruto resultante (0,194 g) se diluyé con diclorometano (20 ml) y los extractos
organicos se lavaron con hicarhonato sédico acuoso saturado (2 x 5 ml) y
salmuera (5 ml). Los extractos organicos se secaron sobre sulfato de
magnesio, se filtraron y se concentraron al vacio. El residuo se purificé por
cromatografia Biotage™ (cartucho 40s), eluyendo con acetato de etilo,

proporcionando 2-cloro-5-{7-[(4S5)-2,2-dimetil-1,2-dioxolan-4-il]-2-piridin-4-
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ilpirazolo[1,5-a]pirimidin-3-il}{fenol en forma de un sélido cristalino de color
amarillo (0,048 g, 4,7 %). EM: 423 [M+H].

Ejemplo 90: 7-(8-Etil-8-azabiciclo[3.2.1]octan-3-il)-3-(1H-indazol-4-il)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina

Etapa 1: Usando el procedimiento del Ejemplo 76, Etapa 3, se convirtié
4-bromo-1H-indazol en 4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-indazol
que se uso en la siguiente reaccion sin purificacién adicional.

Etapa 2: La reaccion de 7-(8-etil-8-azabiciclo[3.2.1]octan-3-il)-3-yodo-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina con 4-(4,4,5,5-tetrametil-1,3,2-
dioxaborolan-2-il)-1H-indazol, usando el procedimiento del Ejemplo 20, Etapa
7, proporcion6 6,3 mg (rendimiento del 4 %) de 7-(8-etil-8-
azabiciclo[3.2.1]octan-3-il)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-
a]pirimidina en forma de un solido de color amarillo. RMN 'H (400 MHz,
CD;0D) 6 8,57 (d, J = 4,4 Hz, 1H), 8,51 (m, 2H), 7,71 (d, J = 5,2 Hz, 2H), 7,65
(d, J = 8,4 Hz, 1H), 7,52 (m, 2H), 7,24 (d, J = 7,2 Hz, 1H), 7,13 (d, J = 4,4 Hz,
1H), 4,42 (m, 1H), 3,22 (¢, J = 7,2, 2H), 2,68 (m, 2H), 2,30-2,49 (m, 8H), 1,46 (t,
J =7,2 Hz, 3H). EM: 450,3 [M+H].

Ejemplo 91: 3-(3-(3-(1,3,4-Oxadiazol-2-il)fenil)-2-(piridin-4-il)pirazolo[1,5-

ajpirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo
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Etapa 1. Una suspensién de 3-bromobenzohidrazida (5,01 g, 27,9 mmol)
en ortoformiato de trietilo (40 ml, 240 mmol) se llevé a la temperatura de reflujo
en una atmoésfera de nitrégeno y se agité vigorosamente durants una noche.
Después de enfriar a temperatura ambiente, el disolvente se retiré al vacio,
dando un jarabe de color amarillo palido que cristalizé después de un periodo
de reposo. La recristalizacién en acetato de etilo/hexanos dio 2-(3-bromofenil)-
1,3,4-oxadiazol (4,86 g; 77 %%). EM: 223/225 [M+H].

| Etapa 2: A una mezcla de 2-(2-bromofenil)-1,3,4-oxadiazol (1,06 g, 4,71
mmol), 4,4,4'4'5 55" 5-octametil-2,2"-bi(1,3,2-dioxaborolano) (1,40 ¢, 5,61
mmol) y acetato potasico (1,32 g, 13,45 mmol) se le afiadieron DMSO (30 ml) y
([1,1"-bis(difenilfosfino)ferrocenoldicloropaladio (i) (0,0993 g, 0,136 mmol). El
recipiente se tapé y se puso en una atmésfera de nitrégeno, se calenté a 30 °C
y se agitd vigorosamente durante aproximadamente 4,5 horas. La reaccion se
enfrié a temperatura ambiente durante una noche y después se vertido en agua
y acetato de etilo y la mezcla resultante se filtré a través de una capa de
Celite™. Las fases se separaron y la fase acuosa se lavé con una segunda
porcién de acetato de etilo. Los extractos organicos combinados se secaron
sobre sulfato de magnesio, después se filtraron y se concentraron al vacio,
produciendo un jarabe de color pardo que solidificd después de un periodo de

reposo. El sélido en bruto se disolvié en una mezcla de diclorometano y acetato
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de etilo, se adsorbi6é sobre silice y se purificé sobre una columna de 40 g de
silice, dando el éster boronato deseado, 2-(3-(4,4,5,5-tetrametil-1,3,2-
dioxaborolan-2-il)fenil)-1,3,4-oxadiazol (0,28 g; 21,8 %) en forma de un soélido
de color blanquecino. EM: 273,2 [M+H].

Etapa 3: Un pequeno vial se cargd con 3-(3-yodo-2-(piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo
(0,1006 g, 0,200 mmol), 2-(3-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)fenil)-
1,3,4-oxadiazol (0,0779 g, 0,286 mmol), [1,1'-
bis(difenilfosfino)ferrocenojdicloropaladio (1) (0,0102 g, 0,012 mmol) y DME (2
ml). A esta mezcla se le afadié carbonato sédico acuoso 2 M (0,3 mi, 0,600
mmol) y la mezcla de color naranja heterogénea resultante se desgasificé
rigurosamente, se puso en una atmoésfera de nitrogeno y se calenté a 80 °C.
Después de 3 horas, la reaccion se enfrié a temperatura ambiente y se agité
durante una noche. La reaccién en bruto se diluyé con acetonitrilo y se filtr6 a
través de una capa de sulfato de magnesio y Celite™. Después de la retirada
del disolvente al vacio, el jarabe de color pardo oscuro resultante se purificé por
RP HPLC semi-preparativa, proporcionando 3-(3-(3-(1,3,4-oxadiazol-2-il)fenil)-
2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-8-azabiciclo[3.2.1]Joctano-8-carboxilato
de etilo en forma de un soélido de color amarillo brillante (0,0408 g; 39 %). EM:
522,1 [M+H].

Ejemplo 92: (1S,4S)-5-{3-Fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il[fenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato

de terc-butilo
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Etapa 1. (1S,4S)-5-(4-Acetil-3-fluorofenil)-2,5-diazabiciclo[2.2. 1]heptano-

2-carboxilato de terc-hutilo

E
>/——©—-N®N Boc

0]

A una solucion de 2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de
(1S,4S)-terc-butilo (0,2 g, 1 mmol) en 4 ml de HMPA se le afadieron 1-(2,4- .
difluorofenil)etancna (0,151 ml, 1,2 mmol) y carbonato potasico (0,552 g, 4
mmol). Esta solucién se calentdé a 70 °C durante 36 horas en un bafio de
aceite. Después, la mezcla se enfrié a temperatura ambiente, se diluyé con 100
ml de éter y se lavé tres veces con agua. Después, la fase acuosa se lavd con
éter y las fases organicas se combinaron. Las fases de éter combinadas se
secaron sohre sulfato sédica y se concentraron, produciendo un residuo que se

purificd por cromatografia sobre gel de silice (12:88, PrOH:Hexanos), dando
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0,290 g (87 %) de (1S,4S)-5-(4-acetil-3-fluorofenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo en forma de un sélido de
color blanco. EM: 335,2 [M+H].

Etapa 2: (1S,4S)-5-{4-[(2E)-3-(dimetilamino)prop-2-enoil]-3-fluorofenil}-

2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo

Me,N R
\=>—©ﬁN S NBoc
o}
Una solucién de (1S,4S)-5-(4-acetil-3-fluorofenil)-2,5-

diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo (0,42 g, 1,26 mmol) y
terc-butoxibis(dimetilamino)metano (0,8 ml, 3,8 mmol) en 3 ml de THF se
calenté a 100 °C durante una noche en un tubo cerrado herméticamente. La
mezcla de reaccion se concentrdé y después se diluyé con 1 ml de agua,
precipitando el producto deseado. La fase acuosa se decant6 y el residuo se
lavé con agua. El residuo se disolvié en EtOAc, se lavd con agua, se secd
sobre NaSO, y se filtré. El filtrado se evapord, dando 0,455 g (93 %) de
(1S,4S)-5-{4-[(2E)-3-(dimetilamino)prop-2-enoil]-3-fluorofenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo en forma de un sélido de
color amarillo. EM: 390,2 [M+H].

Etapa 3: 1H-indazol-4-carboxilato de metilo

COOMe

\N
H/
A una solucién fria (0-5 °C) de benzoato de metil-3-amino-2-metilo (16,6

ml, 19,0 g, 0,12 mol) en cloroformo (200 ml) se le anadié gota a gota anhidrido
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acético (24,8 ml, 0,26 mol) seguido de agitacion durante 5 minutos. La mezcla
resultante se dejd calentar a temperatura ambiente, se agitdé durante 1 hora,
después se anadieron acetato potasico (3,35 g, 0,034 mol) y nitrito de isoamilo
(22,0 mi, 0,25 mol) y se calentd a reflujo durante 20 horas. La mezcla se enfrid
a temperatura ambiente y el disolvente se evapord, produciendo un soélido de
color pardo. Al sélido se le afadié agua, seguido de evaporacion, produciendo
un residuo sélido. El residuo se tratd con acido clorhidrico concentrado y la
mezcla resultante s calentd a 50 °C durante 2 horas. Después de enfriar con
un baiio de hielo, la solucién se basificé a pH 14 con una solucioén al 50 % de
hidréxido potasico. El sélido resultante se recogidé por filtracién, se lavé con

agua y se seco, produciendo 17,8 g de 1H-indazol-4-carhoxilato de metilo en

forma de un sélido de color beige. EM: 177,0 [M+H].

Etapa 4: 1-(fenilsulfonil)-1H-indazol-4-carbyoxilato de metilo

COOMe

\N
/
N
SO,Ph

A una suspension fria (0-5 °C) de hidruro sédico (0,6 g, 15,0 mmol) en
DMF (20 ml) se le anadié en porciones 1H-indazol-4-carhoxilato de metilo (2,4
g, 13,62 mmol) [D.Batt, et al. J. Med. Chem., 2000, 43, 41-58] durante un
periodo de 5 minutos y la mezcla resultante se agitd a & °C durante 13 minutos.
Después, se afadié gota a gota una solucién de cloruro de bencenosulfonilo
(1,9 ml, 15,0 mmol) y la mezcla resultante se agité a 5 °C durante 30 minutos y
después a temperatura ambiente durante 3 horas. La mezcla se vertié &n hielo
y el sélido se recogid por filtracion, se lavé con agua y se secd, produciendo

3,91 g (91 %) de 1-(fenilsulfonil)-1H-indazol-4-carboxilato de metilo en forma de
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un solido de color beige. EM: 317,0 [M+H].
Etapa 5: [1-(fenilsuifonil)-1H-indazol-4-iljmetanol

CH,OH

.\N
/
N
\
SO,Ph
A una suspensidén de 1-(fenilsulfonil)-1H-indazol-4-carboxilato de metilo r‘
5 (3,11 g, 9,83 mmol) en una mezcla de THF (30 mi) y tolueno (15 ml) se le
anadié borohidruro de litio en forma de una solucion 2,0 M en THF (2,7 ml, 5,5
mmol) y la mezcla resultante se agité y se calentdé a 70 °C durante 30 minutos.
Se anadié en porciones mas cantidad de solucién 2,0 M de borohidruro de litio
(2,0 ml, 4,0 mmol) durante un periodo de 2,5 horas hasta que se consumio todo
10 el éster de partida. Después, la mezcla se enfrié y se vertié en agua enfriada
con hielo y las dos fases resultantes se separaron. La fase acuosa se extrajo

con acetato de etilo. Las fases organicas combinadas se secaron sobre sulfato

sodico anhidro, se filtraron y se concentraron al vacio. El aceite en bruto se

purificé por cromatografia sobre gel de silice (3:1 de hexano/acetato de etilo,
15 después 3:2 de hexano/acetato de etilo), produciendo 2,0 g (71 %) de [1-
(fenilsulfonil)-1H-indazol-4-iljmetanol en forma de un sélido de color blanco.
EM: 289,1 [M+H].
Etapa 6: 1-(fenilsulfonil)-1H-indazol-4-carbaldehido

CHO

\N
/

N

\

SO,Ph

20 Una mezcla de [1-(fenilsulfonil)-1H-indazol-4-iljmetanol (13,0 g, 45,08
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mmol) y peryodinano de Dess-Martin (22,9 g, 54,0 mmol) en diclorometano
(420 ml) se agitd a temperatura ambiente durante 1 hora. La reacciéon se
interrumpid por agitacion durante 20 minutos con una solucién saturada de
tiosulfato sédico (100 ml) y una solucién saturada de bicarhonato sédico (75
ml). Las dos fases se separaron y la fase acuosa se extrajo con cloruro de
metileno. La fase organica combinada se secd sobre sulfato sddico anhidro, se
filtrd y se concentrd al vacio. El sélide en bruto resultante se disolvié en cloruro
de metileno y se pasoé a través de un lecho de gel de silice, produciendo 12,65
g (98 %) de 1-(fenilsulfonil)-1H-indazol-4-carbaldehido en forma de un sélido de
color blanco. EM: 287,1 [M+H].
Etapa 7: 2-[1-(fenilsulfonil)-1H-indazol-4-il]-1-piridin-4-iletancona
N
| F

0

\N

/

N

\

SO,Ph

Una mezcla de 1-(fenilsulfonil)-1H-indazol-4-carboxaldehido (12,33 g,

43,07 mmol), (fenilamino)(piridin-4-ilymetilfosfonato de difenilo (17,6 g, 42,27
mmol, preparado de acuerdo con el procedimiento de Tet. Letters 39, 1717-
1720, 1988), carbonato de cesio (16,44 ¢, 50,46 mmol), tetrahidrofurano (246
ml) y alcohol isopropilico (682 ml) se calenté a 45 °C durante 3,5 horas. La
mezcla de color amarillo se enfrié a temperatura ambiente, se vertid en una
solucién enfriada con hielo de HCI 3 N (250 ml) y se agité a temperatura

ambiente durante 18 horas. La solucién amarilla se extrajo con éter (2 x 200 ml)
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y el extracto de éter se extrajo de nuevo con HCI al 10 % (2 x 100 ml). Los -
extractos de HCI combinados se enfriaron a 0-5 °C y se neutralizaron a pH 7-8
usando NaOH 2,5 N. El sélido se recogi6é por filtracion, se lavé con agua
enfriada con hielo y se seco, produciendo 15,5 g (97 %) de 2-(1-(fenilsulfonil)-
1H-indazol-4-il)-1-(piridin-4-il)etanona en forma de un soélido de color beige. EM:
378,0 [M+H].

Etapa 8: 4-(1H-indazol-4-il)-3-piridin-4-il-1H-pirazol-5-amina

—N

HN

A una solucién fria (0-5 °C) de dimetilformamida (13,0 ml, 2543 mmbl)
se le afiadié gota a gota una solucion de oxicloruro de fosforo (9,9 ml, 106,2
mmol) y la mezcla resultante se agité durante 20 min. A esta mezcla se le
afadié gota a gota una solucion de 2-(1-(fenilsulfonil)-1H-indazol-4-il)-1-(piridin-
4-il)etanona (8,0 g, 21,2 mmol) en cloroformo (80 ml), se calenté a 80 °C y se
agité durante 18 horas. La reaccion se enfri6 a temperatura ambiente y se
interrumpié con una solucién saturada enfriada con hielo de bicarbonato sédico
(500 ml). Después de la-extraccion con metanol al 5 % en diclorometano (4 x
150 ml), la fase organica se secd sobre sulfato sédico anhidro, se filtré y el
filtrado se evaporé, produciendo un semi-sélido. La mezcia en bruto se disolvid
en dimetilformamida (26 ml) seguido de la adicibn de clorhidrato de
hidroxilamina (1,77 g, 25,45 mmol) y se agité a temperatura ambiente durante

2,5 horas. Después de enfriar a 0 °C, se afiadié oxicloruro de fésforo (3,0 mi,
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32,2 mmol) y la mezcla se agité durante una noche a temperatura ambiente. La
reaccion se interrumpié con una solucién saturada enfriada con hielo de
bicarbonato sédico. El sélido se recogié por filtracién, se lavé con una pequeia
cantidad de agua enfriada con hielo y se secé. El sélido en bruto 3-cloro-2-(1H-
indazol-4-il)-3-(piridin-d-i)acrilonitrilo s& disolvié en etanol (50 ml) seguido de la
adicion de hidrazina monohidrato (3,0 mi, 95,6 mmol) y se calentdé a reflujo
durante 2,5 h. Después de enfriar a temperatura ambiente, el disolvente se
retir6 por evaporacion. El producto en bruto se purificé por cromatografia
ultrarrapida sobre gel de silice, eluyendo con metanol en diclorometanc
(gradiente al 2-12 %), dando 4,7 g (rendimiento del 80 %) de 4-(1H-indazol-4-
iI)-3-(piridin-4-iI)-1H-pirazol-S-amina en forma de un sélido de color beige. EM:
277,1 [M+H].

Etapa a: (1S,4S)-5-{3-fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]fenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato

de ferc-butilo

Boc

Una mezcla de (1S,4S)-5-{4-[(2E)-3-(dimetilamino)prop-2-enoil]-3-

fluorofenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo (2,3 g, 5,9
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mmol), 4-(1H-indazol-4-il)-3-(piridin-4-il)-1H-pirazol-5-amina (1,59 g, 5,75 mmol)
y acido trifluoroacético (4,4 mi, 57,5 mmol) en 25 ml de etanol se agité a
temperatura ambiente durante una noche. La mezcla de reaccién se evaporo,
se enfrié y se agité con una solucién saturada de bicarbonato sédico. El sélido
se recogié por filtracion, se lavé con agua y se seco. El sélido en bruto se

purificé por cromatografia sobre gel de silice (PrOH al 3-6 %/CH,Cl,). La

purificacion adicional se consiguidé por recristalizacion en EtOH caliente o '

EtOH/hexano, produciendo 2,43 g (70 %) de (1S,4S)-5-{3-fluoro-4-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]fenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo en forma de un sélido de
color amarillo. EM: 603,2 [M+H]. |

Ejemplo 93: 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

Z E ZT

Se  disolvi6  (1S,48)-5-{3-fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
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ilpirazolo[1,5-alpirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de terc-butilo (2,43 g, 4,0 mmol) en 60 ml de metanol, después se anadieron 30
ml de acido clorhidrico concentrado y la mezola resultante se agitd a
temperatura ambiente durante 3 horas. El sdlido precipitado se recogidé por
filtracion y después se lavd con una pequeiia cantidad de metanol. El filtrado se
evaporé a sequedad y el residuo se recogié en una cantidad minima de
metanol. El sélido resultante se recogié por filtracién, se lavé con una cantidad
minima de metanol y los sélidos se combhinaron. Al material en bruto se le
aiadié una solucién saturada enfriada con hielo de bicarbonato sédico.
Después de la filtracidn, el sélido en brute se purificé por una columna corta de
gel de silice (80:12:2, cloruro de metileno:metanol:hidréxido de amonio), dando
1,9 g (95 3%5) de 7-{4-[(18,48)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina en forma de un sélido de
color amarillo. EM: 503,3 [M+H].

Ejemplo 94: 7-{2-Fluoro-4-[(15,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-alpirimidina

Una mezcla de  7-14-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-
fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina (1,9 g, 3,78
mmel), HCHO al 37 % (1,0 ml, 13,3 mmol), NaBH(OAc); (2,12 ¢g,10,04 mmol) y
6 gotas de acido acético en 35 ml de DMF se agité a temperatura ambiente
durante 3 horas. La DMF se evapord a sequedad y al residuo se le afadieron
80 ml de una solucién 7 N de metanol en amoniaco, se agité durante 2 horas y
el disolvente se evapord a sequedad. Al residuo resultante se le afadié una
solucién saturada de bicarbonato sédico. El sdlido se recogiod por filtracion, se

lavé con agua y se secd. El sélido en bruto se purificé por cromatografia

N@ i
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ultrarrapida (80:20, CH,Cl,/metanol), dando 1,7 g (87 %) de un solido de color
amarillo. Este sdlido se recristalizé en etanol caliente, produciendo 1,4 g (72 %)
de 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il}fenil}-3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina en forma de un sélido de color
amarillo. EM: 279,6 [M+ACN+2H]. |

Ejemplo 95: 7-{2-fluoro-4-[(1S,4S)-5-metil-5-oxido-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina

o
o\
N

e

Una mezcla de 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-
2-ilfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina (0,23 g, 0,45
mmol) y acido 3-cloroperbenzoico (0,09 g, 0,40 mmol) en cloruro de metileno
se agité a temperatura ambiente durante 3 horas. El disolvente se evaporé y el
residuo se agité con una solucién saturada de bicarbonato sédico. El sélido
resultante se recogidé por filtracion, se lavdé con agua y se secé. El sélido en
bruto se purificé por cromatografia sobre gel de silice, eluyendo con m‘etanol al -
20 % en cloruro de metileno, y después con una mezcla de metanol al 10 % e -
hidréxido de amonio al 1 % en cloruro de metileno, produciendo 0,121 g (51 %)

de 7-{2-fluoro-4-[(1S,4S)-5-metil-5-oxido-2,5-diazabiciclo[2.2.1]hept-2-il}fenil}-3-
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(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina en forma de un sdélido de
color amarillo. EM: 237,7 [M+ACN+2H].

Ejemplo 95: Ester terc-butilico del acido (1S,4S)-5-{3-cloro-4-[3-(1H-
indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-

5 biciclo[2.2.1]heptano-2-carhoxilico

Cl

Etapa 1: (1S,4S)-5-(4-acetil-2-clorofenil)-2,5-diazabiciclo[2.2.1]heptano-

+
i

2-carboxilato de= terc-butilo
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A una solucion de 2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de
(1S,4S)-terc-butilo (4,13 g, 20,86 mmol) en 20 ml de DMF se le afiadieron 2'-
cloro-4'-fluoroacetofenona (3,0 g, 17,4 mmol) y carbonato potasico (7,2 g, 52,14
mmol). Esta mezcla se calenté a 100 °C durante 16 horas, se enfri6 a
temperatura ambiente y se diluyé con 200 ml de cloruro de metileno. La fase
organica se seco y se concentrd, produciendo un residuo que se purificé por
cromatografia sobre gel de silice (eluyendo con un gradiente de 15:85 a 30:70
de EtOAc/hexano), produciendo 4,02 g (66 %) de (1S,4S)-5-(4-acetil-3-
clorofenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo en forma
de un soélido de color beige. EM 351,1 [M+H].

Etapa 2 5-(4-((E)-3-(dimetilamino)acriloil)-3-clorofenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo

Una mezcla de 5-(4-acetil-3-clorofenil)-2,5-diazabiciclo[2.2.1]heptano-2-
carboxilato de (1S,4S)-terc-butilo (2,457 g, 7,00 mmol) y 5,00 ml de C-terc-
butoxi-N,N,N',N'-tetrametiimetanodiamina se calenté a 100 °C durante 3 horas.
Después, la mezcla se concentré al vacio y el residuo gomoso se digirié con 75
ml de éter dietilico. La solucién se lavé con 75 mi de agua y 75 ml de una

solucion saturada de NaCl, se sec6 sobre sulfato de magnesio anhidro, se filtré

20 vy el disolvente se retiré al vacio, dando 2,679 g (97 %) de 5-(4-((E)-3-
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(dimetilamino)acriloil)-3-clorofenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de (15,4S)-terc-butilo en forma de una espuma de color amarillo clara que se
usé sin purificacion. EM: 406,3 [M+H].

Etapa 3: Ester terc-butilico dsl acido (1S,4S)-5-{3-cloro-4-[3-(1H-indazol-
4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-
biciclo[2.2.1]heptano-2-carboxilico

A una soluciétn de 5-(4-((E)-3-(dimetilamino)acriloil)-3-clorofenil)-2,5-

diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo (2,333 g, 6,50

~mmol) y 4-(1H-indazol-4-il)-3-(piridin-4-il)-1H-pirazol-5-amina (1,877 g, 6,79

mmol) en 30 ml de metanol se le aiadieron 5 ml de acido trifluoroacético y la

solucién resultante se agitd a temperatura ambiente en una atmdsfera de

nitrogeno durante 108 horas. La mezcla se repartio entre 200 ml de

diclorometano y 200 ml de una solucién saturada de bicarhonato sddico. La
fase organica se separd y la fase acuosa se extrajo con 100 ml mas de
diclorometano. Las fases organicas combinadas se secaron sobre sulfato de

magnesio anhidro, se filtraron y el disolvente se retird al vacio. La espuma de

color amarillo/pardo resultante se purificd por cromatografia sobre gel de silice,

proporcionando éster terc-butilico del acido 3,374 g (84 %) de (1S,4S)-5-{3-
cloro-4-[3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,%-a]pirimidin-7-il}-fenil}-2,5-
diaza-hiciclo[2.2.1]heptano-2-carboxilico, en forma de una espuma de color
amarillo. EM: 619,3 [M+H].

Ejemplo 97: Sal bis-clorhidrato de 7-[2-cloro-4-((1S,4S)-2,5-diaza-
hiciclo[2.2.1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[ 1,5-

a]pirimidina

\
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A una solucién de éster terc-butilico del acido (1S,4S)-5-{3-cloro-4-[3-
(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-
biciclo[2.2.1]heptano-2-carboxilico (3,370 g, 5,44 mmol) en 50 ml de metanol se
le anadieron 25 ml de una solucién de acido clorhidrico concentrado durante 2-
3 minutos. La solucién de color rojo oscuro resultante se agité a temperatura
ambiente durante 30 minutos. Los disolventes se retiraron al vacio y el residuo
se digiri6 con 50 ml de metanol. Los cristales resultantes se filtraron y se
aclararon con metanol recién preparado. El producto humedo se transfirié
rapidamente a un desecador y se sec6 a alto vacio durante una noche,
proporcionando 2,638 g (82 %) de sal bis-clorhidrato de 7-[2-cloro-4-((1S,4S)-
2,5-diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-
pirazolo[1,5-alpirimidina en forma de cristales de color amarillo/naranja. EM:
280,6 [M+CH3;CN+2H].

Ejemplo 98: 7-[2-Cloro-4-((1S,4S)-5-metil-2,5-diaza-biciclo[2.2.1]hept-2-
il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina
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Etapa 1: Se digirié sal bis-clorhidrato de 7-[2-cloro-4-((1S5,4S)-2,5-diaza-
biciclo[2.2.1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-
alpirimidina (2,800 g, 4,73 mmol) con 50 ml de una solucién semi-saturada de
bicarbonato sédico teniendo cuidado de evitar la formacién incontrolada de
espuma. El sélido resultante se filtrd, se lavéd con varias porciones de agua y se
secd al vacio, dando 2,287 ¢ (92 %) de la base libre de 7-[2-cloro-4-((1S,45)-
2 5-diaza-hiciclo[2.2.1]hept-2-il)-fenil]-2-(1H-indazol-4-il)-2-piridin-4-il-
pirazolo[1,5-a]pirimidina en forma de un sélido de color amarillo.

Etapa 2. A wuna solucidn de 7-[2-Cloro-4-((1S,4S)-2,8-diaza-
biciclo[2.2.1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-
alpirimidina (2,283 ¢, 4,40 mmol) en 20 ml de dimetilformamida se le afadié
una solucién acuosa al 37 %o de formaldehido (1,10 mi, 14,77 mmol) seguido de
3 gotas de acido acético y borohidruro sédico (2,797 g, 13,15 mmol). La mezcla
se calentd ligeramente con una pistola de calor y se diluyé con 20 ml mas de
dimetilformamida para facilitar la disolucidn. Después de la retirada de algun
material insoluble, la mezcla se agité 2,5 horas a temperatura ambiente.
Después, se concentrd a sequedad por evaporacion rotatoria y el residuo se

digiri6 con 20 ml de una solucién 7 N de amoniaco metandlico. La mezcla
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resultante se agité durante 15 horas a temperatura ambiente. Después, se filtro
para retirar pequefas cantidades de material insoluble y el filtrado se concentré
al vacio. El residuo se digirié con 50 ml de diclorometano y se filtré. El sélido se
lavé con varias porciones adicionales de diclorometano. El filtrado y los lavados
combinados se concentraron al vacio, dando un sélido de color amarillo que se
purificd por cromatografia sobre gel de silice, dando 1,756 g de un polvo de
color amarillo. Este material se repartié entre 150 ml de diélorometano y 150 ml
de una solucién semi-saturada de bicarbonato sédico. La fase organica se
separ6 y la fase acuosa se extrajo con 50 ml de diclorometano. Las fases
organicas combinadas se secaron sobre sulfato de magnesio anhidro, se
filtraron y se concentraron al vacio, dando 1,746 g de 7-[2-cloro-4-((1S,4S)-5-
metil-2,5-diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-piridin-4-il- |
pirazolo[1,5-a]pirimidina en forma de un polvo de color amarillo.” EM: 533,1
[M+H]. |
Ejemplo 99: (1S,4S)-5-{3,5-difluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato

de terc-butilo

Etapa 1: 5-(4-Acetil-3,5-difluorofenil)-2,5-diazabiciclo[2.2.1]heptano-2-

20 carboxilato de (1S,4S)-terc-butilo

.
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A una solucién de 1-(2,4,6-triflucrofenil)etanona en 30 ml de
hexametilfosforamida (3,9 g, 225 mmol) se le afadieron 2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo (3,0 g, 15 mmol)

y carbonato potasico (8,2 g, 45 mmol). Esta solucion se agitdé a temperatura

ambiente durante 4 dias. La mezcla se diluydé con 200 ml de éter dietilico y se

lavé con 200 ml de agua. La solucion acuosa se extrajo dos veces con éter

dietilico. La fase organica combinada se lavd tres veces con agua, después se
seco y se concentré. El residuo se purificd por cromatografia sobre gel de silice
(isopropanol, hexanos), dando 3,3 g (rendimiento del 62 %) de 5-(4-acetil-3,5-
difluorofenil)-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de (1S5,4S)-ferc-butilo.
EM: 353,1 [M+H].

Etapa 2: 5-(4-((E)-3-(dimetilamino)acriloil)-3,5-difluorofenil)-2,5-

diazabiciclo[2.2.1]heptano-2-carboxilato de (15,4S)-terc-butilo

0. 0
¥

Una mezcla de 5-(4-acetil-3,5-difluorofenil)-2,5-
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diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-ferc-butilo (3,3 g, 9,4 mmol)
y 30 ml de 1,1-dimetoxi-N,N-dimetiimetanamina se calentaron a reflujo durante
35 horas. La mezcla de reaccién se concentré y el residuo se purificé por
cromatografia sobre gel de silice (isopropanol, diclorometano), dando 3,8 (99
%) de 5-(4-((E)-3-(dimetilamino)acriloil)-3,5-difluorofenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo. EM: 408,3
[M+H].

Etapa 3: (1S,4S)-5-{3,5-Difluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de terc-butilo

A una solucién de acido 2,2,2-trifluoroacético (0,54 ml) en 18 ml de
metanol se le afadieron 5;(4—((E)-3-(dimetilamino)acriloil)—3,5-difluorofeni|)-2,5-
diazabiciclo-[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo (1,1 g, 2,6
mmol) y 4-(1H-indazol-4-il)-3-(piridin-4-il)-1H-pirazol-5-amina ( 0,72 g 26
mmol). Esta solucién se agit6 a temperatura ambiente durante 3 dias. La
mezcla se basific6 con amoniaco metandlico, se adsorbié sobre gel de silice y
se purifico por cromatografia sobre gel de silice (isopropanol, diclorometano),
dando 1,4 g (rendimiento del 87 %) de (1S,4S5)-5-{3,5-difluoro-4-[3-(1H-indazol-
4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il}fenil}-2,5-diazabiciclo[2.2.1]heptano-
2-carboxilato de terc-butilo. EM: 621,3 [M+H].

Ejemplo 100: 7-(4-((1S,45)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2,6-
difluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina
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Una solucidn de  5-(4-(3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-
a)pirimidin-7-il)-3,5-difluorofenil)-2,5-diazabiciclo[2.2. 1]heptano-2-carboxilato de
(1S,4S)-terc-butilo (1,4 g, 2,3 mmol) en HCI 6 N/metanol (19 ml HCI
concentrado y 19 ml de metanol) se agitd durante 1 hora. La mezcla se
concentré, se basificé con amoniaco metandélico, se adsorhié sobre gel de silice
y se purificdé con cromatografia sobre gel de silice (amoniaco, metanol,
diclorometano), dando 1,1 g (rendimiento del 93 %) de 7-(4-((1S,4S5)-2,5-

d‘iazabiciclo[2.2. 1]heptan-2-il)-2,3-difluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-

ipirazolo[1,5-a]pirimidina. EM: 521,3 [M+H].

Ejemplo 101: 7-{2,6-difluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-

a]pirimidina
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A una solucion de 7-(4-((1S,4S)-2,5-diazabiciclo[2.2.1]heptan-2-il)-2,6-
difluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina (1,1 g, 2,1
mmol) en 30 ml de DMF se le afadieron formaldehido (0,47 ml, 6,3 mmol) y
triacetoxihidroborato sédico (1,3 g, 6,3 mmol). Esta solucién se agitdé a
temperatura ambiente durante 2 horas y después se concentro. El residuo se
agitdé con 15 ml de amoniaco metandlico 7 N durante una noche. La solucion se
concentr6 y se purifico con cromatografia sobre gel de silice (metanol,
diclorometano), dando 0,95 g (rendimiento del 84 %) de 7-(2,6-difluoro-4-
((1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-3-(1H-indazol-4-il)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina. EM: 535,4 [M+H].

Ejemplo 102: (1S,4S)-5-{4-[3-(7-Fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]fenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato

de terc-butilo

A un matraz seco, en una atmésfera de nitrégeno, se le afiadieron 9,24
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ml de 2,2,53,6-tetrametilpiperidina (0,054 mol, 1,05 equiv.) y 103,5 ml de
tetrahidrofurano (THF), y después se enfrié a —78 °C. Se afadi=ron gota a gota
21,7 ml de nJ:utiI litio (0,054 mol, 1,05 equiv.), seguido de 5,86 ml de 1-bromo-
3,4-difluorobencenc (0,052 mol, 1,0 equiv.)) en 6 ml de THF. La mezcla
resultante se agité a —=78 °C durante 2 horas y se afadieron 4,21 ml de N,N-
dimetilformamida (DMF) (0,054 mol, 1,05 equiv.). La mezcla se degjé calentar a
—20 *C y después se inactivé con 44 ml de HCI 1 N afadidos gota a gota.
Después, esta solucidn se extrajo con éter dietilico y la fase organica se lavd
tres veces con HCI 1 N, seguido de un lavado con salmuera. Después de secar
la fase organica sobre sulfato de magnesio (MgSQy), se concentré al vacio,
produciendo 11,12'g de B-bromo-2,3-difluoro-henzaldehido en forma de un
aceite de color pardo que se usé sin purificacion en la siguiente reaccion.
Etapa 2: 4-Bromo-7-fluoro-1H-indazol

Br

Iz .

F

Una porcion de 11,2 g de 6-bromo-2,3-difluoro-benzaldehido se disolvié
en 51 ml de dimetoxietano. A esto se le aifadieron 51 ml de hidrazina anhidra,
seguido de calentamiento a reflujo durante 2,5 horas; la reaccién se superviséd
por cromatografia de capa fina (TLC). El dimetoxictano se retird6 por
evaporacion y el residuo restante se enfrié en un bafio de hielo. Se aﬁadié hielo
y el sélido de color blanco resultante se retiré por filtracion y se lavo con agua
fria. Después, el solido se calentd en diclorometano y se filtré. El filtrado se
evapor6 a sequedad, se calentd en diclorometano y se filtré de nuavo. En total,

se recuperaron 6,19 g de 4-bromo-7-fluoro-1H-indazol en forma de un sdlido de
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color blanco con un rendimiento del 32 %. EM: 215,0, 217,0 [M+H].
Etapa 3: 7-Fluoro-1H-indazol-4-carbaldehido

0

-

IZ .

F

A 0,614 g de hidruro sédico (0,015 mol, 1,1 equiv.) en un matraz seco,
en una atmoésfera de nitrégeno, se le anadieron 46 ml de THF. La mezcla se
enfrio a 0 °C en un bafo de hielo. A esta mezcla se le afadieron 3 g de 4-
bromo-7-fluoro-1H-indazol (0,014 mol, 1,0 equiv.), seguido de agitacién a 0 °C
durante 5 minutos. La mezcla de color rosa resultante se calentd a temperatura
ambiente y se agité durante 15 minutos mas, después de lo cual la reaccion se
volvié de color pardo. Después, se enfrib a —78 °C y se afiadieron lentamente
23 ml de t-butil litio 1,7 M en pentano (0,039 mol, 2,8 equiv.) mientras se
agitaba a —78 °C durante 10 minutos. A esta mezcla se le afadieron gota a
gota 2,16 ml de dimetilformamida en 7,5 ml de tetrahidrofurano. La mezcla se
agité durante 5 minutos a -78 °C y después se calentdé a temperatura
ambiente. Después de agitar durante 30 minutos mas, la mezcla del producto
se inactivo con acido clorhidrico 2 M (HCI) y se extrajo con acetato de etilo. La
fase organica se secd sobre MgSO4 y se evapord a sequedad. Se obtuvo un
rendimiento cuantitativo (2,51 g) de 7-fluoro-1H-indazol-4-carbaldehido en
forma de un sélido de color rosa que contenia una pequefa cantidad de DMF.
EM: 165,2 [M+H].

Etapa 4: 1-Bencenosulfonil-7-fluoro-1H-indazol-4-carbaldehido

Una porcién de 2,29 g de 7-fluoro-1H-indazol-4-carbaldehido (0,014 mol,

1,0 equiv.) se disolvid en 100 ml de THF. A esto se le afadieron 0,614 g de
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NaH (0,015 mol, 1,1 equiv.), seguido d= 20 minutos de agitacién. A la mezcla
de reaccion se le afadieron 3,6 ml de cloruro de bencenosulfonilo (0,028 mol,
2,0 equiv.) y la r=accion se agitd durante otra hora. La reaccion se interrumpio
con H-O y se extrajo con diclorometano. La fase organica se secd sobre
MgSO, y se evapord a sequedad, produciendo un sélido himedo de color
naranja, que después se lavé con éter dietilico, produciendo 3,54 g de 1-
bencenosulfonil-7-fluoro-1H-indazol-4-carbaldehido en forma de un sélide de
color naranja clarc con un rendimiento del 83 %. EM: 3052 [M+H]. Los
procedimientos para las siguientas 3 etapas se basan en ejemplos desvelados
en la solicitud pendiente junto con la presente, Solicitud Provisional de Estados
Unidos N°® 61/067.843.

Etapa 5. 2-(1-bencenosulfonil-7-fluoro-1H-indazol-4-il)-1-piridin-4-il-
etanona (CAT1788145) y 2-(7-fluoro-1H-indazol-4-il)-1-piridin-4-il-etanona

Por el procedimiento del Ejemplo 44, etapa 6, se hizo reaccionar 1-
bencenosulfonil-7-fluoro-1H-indazol-4-carbaldehido con
difenil(fenilamino)(piridin-4-ilymetilfosfonato, proporcionando una mezcla 4:1 de
2-(1-bencenosulfonil-7-fluoro-1H-indazol-4-il)- 1-piridin-4-il-=tanona y 2-(7-fluoro-
1H-indazol-4-il)-1-piridin-4-il-etanona. Esta mezcla se usé posteriormente sin

purificacion. Productos: 2-(1-bencenosulfonil-7-fluoro-1H-indazol-4-il)-1-piridin-
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4-il-etanona EM: 396,1 [M+H] y 2-(7-fluoro-1H-indazol-4-il)-1-piridin-4-il-etanona
256,3 [M+H].
Etapa 6: 4-(7-Fluoro-1H-indazol-4-il)-5-piridin-4-il-2H-pirazol-3-ilamina

Siguiendo el procedimiento del Ejemplo 44, etapa 7, la mezcla 4:1 de 2-
(1-bencenosulfonil-7-fluoro-1H-indazol-4-il)-1-piridin-4-il-etanona y 2-(7-fluoro-
1H-indazol-4-il)-1-piridin-4-il-etanona se convirtié en 4-(7-fluoro-1H-indazol-4-il)-
5-piridin-4-il-2H-pirazol-3-ilamina. EM: 295,2 [M+H].

Etapa 7 (1S,4S)-5-(4-acetilfenil)-2,5-diazabiciclo[2.2.1]heptano-2-

carboxilato de terc-butilo
\*/O\]/O
)

N

o

Siguiendo el procedimiento del Ejemplo 44, Etapa 1, se hizo reaccionar
2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo con 1-(4-
fluorofenit)etanona, proporcionando (1S5,4S)-5-(4-acetilfenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo en forma de un sélido de
color blanquecino. EM: 317,2 [M+H].

Etapa 8: Ester terc-butilico del 4cido 5-[4-(3-dimetilamino-acriloil)-fenil]-
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2 5-diaza-biciclo[2.2.1]heptano-2-carboxilico
\i/o 0

T

7
\T NN

Siguiendo el procedimiento del Ejemplo 92, Etapa 2, se hizo reaccionar
(1S,48)-5-(4-acetilfenil)-2,5-diazabiciclo[2.2. 1]heptano-2-carhoxilato  de  terc-
butilo con ferc-butoxibis(dimetilamino)metano, éster terc-butilico del acido
proporcionando 5-[4-(3-dimetilamino-acriloil)-fenil]-2,5-diaza-
hiciclo[2.2.1]heptano-2-carboxilico en forma de un sélido de color amarillo
palido. EM: 372,3 [M+H]. El procedimiento para la siguiente etapa se hasa en
un gjemplo desvelado en una solicitud pendiente junto con la presente,
Solicitud Provisional de Estados Unidos N° 61/067,843.

Etapa 9: (1S,4S)-5-{4-[3-(7-Fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il)fenil}-2,5-diazabiciclo[2.2.1]heptano-2-carhoxilato
de terc-butilo

Siguiendo el procedimiento del Ejemplo 93, Etapa 4, 4-(7-fluoro-1H-
indazol-4-il)-5-piridin-4-il-2H-pirazol-3-ilamina (0,38 g, 1,3 mmol) y éster terc-
butilico del acido 5-[4-(3-dimetilamino-acriloil)-fenil]-2,5-diaza-

biciclo[2.2.1]heptano-2-carboxilico (0,53 ¢, 1,4 mmol) proporcionaron una

mezcla 3,7:1 de los regioisémeros éster terc-butilico del acido 5-{4-[3-(7-fluoro-
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1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-
biciclo[2.2.1]-heptano-2-carboxilico y éster terc-butilico del acido 5-{4-[3-(7-
fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-5-il]-fenil}-2,5-diaza-
biciclo[2.2.1]heptano-2-carboxilico. Estos isémeros se separaron por
cromatografia ultrarrapida usando un gradiente de MeOH del 1 % al 3
%I/CH,Cl,, proporcionando (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]fenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato
de terc-butilo en forma de un soélido de colqr amarillo. EM: 603,3 [M+H].
Ejemplo 103: 7-[4-(2,5-Diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(7-fluoro-1H-

indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina

H
N

Una porcidén de (15,4S5)-5-{4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1 ,5—a]pirimidin-7—i|]fenil}-2,5-diazabicido[2.2. 1]heptano-2-carboxilato
de terc-butilo (0,32 g, 5,2 mmol) se disolvié en 10,8 ml de HCI 4 N (HCI
concentrado diluido con metanol) seguido de espectrometria de masas hasta
qgue la reacciéon se completd. La mezcla se concentré al vacio y se purificé por
cromatografia ultrarrapida usando 9:1:0,1 de MeOH/CH,Cly/hidroxido de
amonio, proporcionando 0,24 g de 7-[4-(2,5-diaza-biciclo[2.2.1]hept-2-il)-fenil]-
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3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[ 1,5-a]pirimidina en forma de un
sélido de color amarillo (rendimiento del 92 %). EM: 503,23 [M+H].
Ejemplo 104: clorhidrato de 3-(7-fluoro-1H-indazol-4-il)-7-{4-[(1S,45)-5-

metil-2,5-diazabiciclo[2.2.1]hept-2-illfenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina

%

N
/N —

E/ EN N\ N

N L

Una porcidon de 0,22 g de 7-[4-(2,5-diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-

|
N

(7-fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina se disolvié en 7,8
ml de DMF y se afiadieron 0,16 ml de una solucién de formaldehido al 37 % en
H-O (2,2 mmol, 5,0 equiv.), seguido de 0,05 ml de acido acético (0,9 mmol, 2,0
equiv.). Esta mezcla se agitdé durante 15 minutos, después se anadieron 0,46 g

de triacetoxiborohidruro sédico (Na(QAc);BH) (2,2 mmol, 5,0 equiv.) y la

reaccion se agité durante una hora. La mezcla del producto se inactivéd con 5 ml

de amoniaco 7 N en metanol y se agité durante 30 minutos mas. Después, la
reaccion se concentré al vacio y se purificé por cromatografia ultrarrapida
usando 9:1:0,1 de MeOH/CH.Cl/hidréoxido de amonio. Después, el sélido de
color amarillo se disolvié en diclorometano y se lavé con bicarbonato sédico
saturado, se seco sobre MgSQ, y se evaporé a sequedad, produciende 0,22 g

de un sdlido de color amarillo. Después, este sélido se disolvié en 5 ml de

\
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metanol y se enfrié en un bafo de hielo. A esto se le afiadieron 0,34 ml de HCI
metandlico 3 N y la mezcla se agité a 0 °C durante 15 minutos. La mezcla del
producto se concentr6 al vacio, produciendo 0,2 g de sal clorhidrato de 3-(7-
fluoro-1H-indazol-4-il)-7-[4-(5-metil-2,5-diaza-biciclo[2.2. 1]hept-2-il)-fenil]-2-
piridin-4-il-pirazolo[1,5-a]pirimidina en forma de un sélido de color naranja-rojo
(rendimiento del 83 %). EM: 517,3 [M+H].

Ejemplo 105: (1S,4S)-5-{3-Fluoro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-
4-ilpirazolo[1,5-a]pirimidin-7-ilJfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato

de ferc-butilo

Una porcibn de 2,31 g de éster terc-butilico del acido 5-[4-(3-
dimetilamino-acriloil)-3-fluoro-fenil]-2,5-diaza-biciclo[2.2.1]heptano-2-carboxilico
(1,1 equiv, 5,9 mmol) se disolvié en 37 ml de metanol. A esto se le anadieron
1,59 g de 4-(7-fluoro-1H-indazol-4-il)-5-piridin-4-il-2H-pirazol-3-ilamina (1,0
equiv, 5,4 mmol), seguido de 1,1 ml de acido trifluoroacético y la reaccién se
agité a temperatura ambiente durante 16 horas. La reaccién se concentr6 al

vacio, se neutralizé6 con bicarbonato sédico acuoso saturado (NaHCO3) y se
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filtro. El sélido se lavé con agua y se secd al vacio. La purificacion se realizd
por cromatografia ultrarrapida sobre silice, eluyendo con metanol al 5 %-10
%/acetato de etilo, produciendo 2,37 g de éster terc-butilico del acido &-{3-
fluoro-4-[3-(7-fluoro- 1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidin-7-il]-

5 fenil}-2,5-diaza-biciclo[2.2.1]heptano-2-carboxilico en forma de un sdlido de
color amarillo (rendimiento del 70,7 %). EM: 621,3 [M+H].

Ejemplo 106: 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-

3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

H
N

10 Siguiendo el procedimiento del Ejemplo 103, éster terc-butilico del acido
5-{3-fluoro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-ajpirimidin-7-
il}-fenil}-2,5-diaza-biciclo[2.2.1]heptano-2-carboxilico  proporciond  7-[4-(2,5-
diaza-hiciclo[2.2.1]hept-2-il)-2-fluoro-fenil]-3-(7-fluoro-1H-indazol-4-il)-2-piridin-
4-il-pirazolo[1,5-a]pirimidina. EM: 521,2 [M+H]; 261,2 [M+2H].

15 Ejemplo 107: 3-(7-fluoro-1H-indazol-4-il)-7-{2-fluoro-4-[(1S,4S)-5-metil-

2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-2-piridin-4-ilpirazolo[1,5-alpirimidina
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Una porcién de 1,44 g de 7-[4-(2,5-diaza-biciclo[2.2.1]hept-2-il)-2-fluoro-
fenil]-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina (2,8
mmol, 1,0 equiv.) se disolvié en 50 ml de DMF y se afiadié 1 ml de una solucién
de formaldehido acuoso al 37 % (13,8 mmol, 5,0 equiv.). A esta mezcla se le
anadieron 0,32 ml de acido acético (5,5 mmol, 2,0 equiv.)) y la solucion se agité
durante 15 minutos. Se afadié una porcion de 2,93 g de Na(OAc);BH (13,8
mmol, 5,0 equiv.) y la reaccién se agité durante una hora. La mezcla del
producto se inactivé con 30 ml de amoniaco 7 N en MeOH y se agité durante
30 minutos mas. Despues, la reaccion se repartié entre agua y acetato de etilo
y la fase acuosa se extrajo de nuevo con acetato de etilo. Las fases organicas
se combinaron, se secaron sobre MgSQO4 y se concentraron al vacio, dando un
aceite de color amarillo. Después de la adicién de agua a este aceite, precipitd
un sélido. El sélido resultante se filtré y se seco, proporcionando 1,3 g de 3-(7-
fluoro-1H-indazol-4-il)-7-[2-fluoro-4-(5-metil-2,5-diaza-biciclo[2.2.1]hept-2-il)-
fenil]-2-piridin-4-il-pirazolo[1,5-a]pirimidina en forma de un sdélido de color
amarillo (rendimiento del 88 %). EM: 5635,2 [M+H].

Ejemplo 108: (1S,4S)-5-{3,5-Difluoro-4-[3-(7-fluoro-1H-indazol-4-il)-2-
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piridin-4-ilpirazolo[1,5-alpirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-

carboxilato de terc-butilo

Siguiendo el procedimiento del Ejemplo 100, Etapa 3, se preparé 5-(3,5- -

[8;]

difluoro-4-(3-(7-fluoro-1H-indazol-4-il)-2-(piridin-4-il)pirazolo[ 1,5-a]pirimidin-7-
ihfenil)-2,5-diazabhiciclo[2.2.1]heptano-2-carboyilato de (1S,4S)-terc-butilo a
partir de 4-(7-fluoro-1H-indazol-4-il)-3-(piridin-4-il)- 1H-pirazol-5-amina y 5-(4-
((E)-3-(dimetilamino)acriloil)-3, 5-difluorofenil)-2,5-diazabiciclo[2.2.1]-heptano-2-
carboxilato de (15,4S)-terc-butilo. EM: 639,2 [M+H].

10 Ejemplo 109: 7-{4-[(18,4S)-2,5-Diazabiciclo[2.2.1]hept-2-il]-2,6-

difluorofenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-alpirimidina
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Siguiendo el procedimiento del Ejemplo 102, se prepard 7-(4-((1S,4S)-
2,5-diazabiciclo[2.2.1]heptan-2-il)-2,6-difluorofenil)-3-(7-fluoro-1H-indazol-4-il)-
2-(piridin-4-il)pirazolo[1,5-a]pirimidina a partir de 5-(3,5-difluoro-4-(3-(7-fluoro-
1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)fenil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de (1S,4S)-terc-butilo. EM: 539,3
[M+H].

Ejemplo 110: 7-{2,6-Difluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-illfenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-

ilpirazolo[1,5-a]pirimidina

Siguiendo el procedimiento del Ejemplo 101, se prepard 7-(2,6-difluoro-
4-((1S5,4S)-5-metil-2,5-diazabiciclo[2.2.1]heptan-2-il)fenil)-3-(7-fluoro-1H-
indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina a partir de 7-(4-((1S,4S)-2,5-
diazabiciclo[2.2.1]heptan-2-il)-2,6-difluorofenil)-3-(7-fluoro-1H-indazol-4-il)-2-
(piridin-4-il)pirazolo[1,5-a]pirimidina. EM: 553,2 [M+H].

Los Ejemplos 111-210 se resumen en la Tabla 1.
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

111 3-[3-(1H-indazal-4-il)-2-piridin-4-ilpirazolo[1,5- 494
a)pirimidin-5-il]-3-azabiciclo[3.2. 1]octano-8-carboxilato
de etilo

112 2-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5- 466,23
a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-il}etanol

113 3-(1H-indazol-4-i1)-7-(8-isopropil-G-azabiciclo[3.2.1]oct- | 454,3
3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

114 2-(1H-indazol-4-il)-7-[5-(metilsulfonil)-S- 500,3
azabiciclo[3.2.1]oct-3-il]-2-piridin-4-ilpirazolo[1,5-
a)pirimidina

115 3-[3-(1H-indazol-4-il)-2-piriclin-4-ilpirazolo[ 1,5- 465,2
a]pirimidin-7-il}-8-azabiciclo[3.2.1]octano-8-
carboxamida

116 2-{3-[3-(1H-Iindazol-4-il)-2-piridin-4-ilpirazolof1,5- 507,3
a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-il}-N,N-dimetil-
2-oxoetanamina

117 {3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5- 461,2
a)pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-il}acetonitrilo

118 N-etil-2-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5- 4932
ajpirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-
carboxamida

119 7-(8;acetiI-S-azabic:iclo[S.2.1]oct-S-iI)-S-(1 H-indazol-4- | 4642

il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

120 3-[3-(1H-indazoi-4-il)-2-piridin-4-ilpirazolo[1,5- 493,2
a]pirimidin-7-il]-N,N-dimetil-8-azabiciclo[3.2.1]octano-8-
carboxamida

121 (1S,4S)-5-{|3-(4-cloro-3-metoxifenil)-2-piridin-4- 547 2,
ilpirazolo[1,5-a]pirimidin-7-ilmetil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo

122 (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4- 603,2
ilpirazolo[1,5-a]pirimidin-5-il]fenil}-2,5-
diazabiciclo[2.2.1]heptano-2—carboxilato de terc-butilo

123 (1S,4S)-5-{3-[3-(1H-indazol-4-il)-2-piridin-4- 585,3
iipirazolo[1,5-a]pirimidin-7-illfenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo

124 7-{3-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-3- 485,2
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

125 (15,4 S)-5-{4-[3-(7-cloro-1H-indazol-4-il)-2-piridin-4- 619,2
ilpirazolo[1,5-a]pirimidin-7-ilJfenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo

126 3-(1H-indazol-4-il)-7-{3-[(1S,4S)-5-metil-2,5- 4992
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

127 3-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,4S)-2,5- 519,3

diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-

ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

128 (2S)-2-({3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5- | 619,3;
a]pirimidin-7-il]-8-azabiciclo[2.2.1]oct-8-
iljcarbonil)pirrolidin-1-carboxilato de ferc-butilo

129 S-(1H-indazol-4-il)-7-(8-L-prolil-E-azabiciclo[3.2. 1]oct-3- | 519,3
il}-2-piridin-4-ilpirazolo[1,5-a]pirimidina

130 1-[a-[S-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5- 478,2
apirimidin-7-il]-8-azabicicio[2.2.1]oct-3-il}propan-2-ona

131 3-[3-(7-fluoro- 1 H-indazal-4-il)-2-piridin-4-ilpirazolo[1,5- | 12,3
a]pirimidin-5-il]-8-azabiciclo[3.2.1]octano-8-carhoxilato
de etilo

132 7-{4-[(15,4S5)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2- 4932
fluorofenil}-3-(3-metoxifenil)-2-piridin-4-ilpirazolof1,5-
ajpirimidina

132 3-(7-{4-[(15,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2- 4792
fluorofenil}-2-piridin-4-itpirazolo[1,5-a]pirimidin-3-
ilYfenol

134 2-(7-{2-fluoro-4-[(18,45)-5-metil-2,5- 493,2
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol

135 7-{4-[(1S,48)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2- 5172

metilfenil}-3-(7-fluoro-1H-indazol-4-it)-2-piridin-4-

ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

136 3-(7-fluoro-1H-indazol-4-il)-7-{2-metil-4-[(1S,4S)-5- 531,2
metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

137 7-(8-azabiciclo[3.2.1]oct-3-i)-3-(7-fluoro-1H-indazol-4- | 440,2
i)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

138 {3-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5- | 479,1
a]pirimidin-7-il]-8-azabiciclo[3.2. 1]oct-8-il}acetonitrilo

139 3-(7-cloro-1H-indazol-4-il)-5-{4-[(1S,4S)-2,5- 519,0
diazabiciclo[2.2.1]hept-2-illfenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

140 3-(1H-indazol-4-il)-7-[6-(8-metil-3,8- 5143
diazabiciclo[3.2.1]oct-3-il)piridin-3-il]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

141 3-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5- 533,3;
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

142 7-(1,4-dioxaespiro[4.5]dec-8-il)-3-(1H-indazol-4-il)-2- 453,3;
piridin-4-ilpirazolo[1,5-a]pirimidina

143 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5- 513,2
diazabiciclo[2.2.2]oct-2-il]fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

144 7-{4-[(1S,4S5)-2,5-diazabiciclo[2.2.2]oct-2-il]fenil}-3-(1H- | 499,2

indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

145 7-12-[(15,45)-2,5-diazabiciclo[2.2.1]hept-2-11]-4,6- 5217
difluorofenil}-3-(1H-indazal-4-il)-2-piridin-4-
ilpirazolo[1,5-alpirimidina

146 5-[(15,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2-[3-(1H- 528,3
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-
N,N-dimetilanilina

147 7-{2,4-difluoro-5-[(1S5,4S)-5-metil-2,5- 535,2
diazabiciclo[2.2.1]hept-2-il)fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

143 2-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5- h42.3
a)pirimidin-7-ill-N,N-dimetil-5-[(1 S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]anilina

149 7-{cis-4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2- 491,5
iljciclohexil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

150 3-(1H-indazol-4-il)-7-[cis-4-(3-0xa-S- 508,85
azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

151 3-(1H-indazol-4-il)-7-[frans-4-(3-0xa-3- 506,5

azabiciclo[3.2.1]act-8-il)ciclohexil}-2-piridin-4-

ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
' (m/z)

152 3-(1H-indazol-4-il)-7-[cis-4-(8-oxa-3- 506,2
azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

183 3-(1H-indazol-4-il)-7-[trans-4-(8-oxa-3- 506,2
azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

154 3-(1H-indazol-4-il)-7-{cis-4-[(1S,4S)-2-o0xa-5- 4925
azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

155 3-(1H-indazol-4-il)-7-{trans-4-[(1S,4S)-2-oxa-5- 492 4
azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

156 7-{trans-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2- 4915
iljciclohexil}-3-(1H-indazol-4-il)-2-piridin-4- |
ilpirazolo[1,5-a]pirimidina

157 7-{4-[(1S,4S5)-2,5-diazabiciclo[2.2.1]hept-2-il]-3- 553,2
(trifluorometil)fenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

158 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-1-naftil}- | 535,2
3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

159 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5- 567,2

diazabiciclo[2.2.1]hept-2-il]-3-(trifluorometil)fenil}-2-

piridin-4-ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

160 3-(1H-indazol-4-il)-7-{4-[(15,4S)-5-metil-2,5- 549,2
diazakbiciclo[2.2.1]hept-2-il]-1-naftil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

161 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2. 1]Thept-2-il]-3,5- 521,2
difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

162 7-{14-[(15,4S)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2,2- 521,2
diflucrofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

162 7-{4-[(1S5,45)-2,5-diazabiciclo[2.2. 1]hept-2-il]-2,5- 5215
difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

164 7-{3,5-difluoro-4-[(1S,4S)-5-metil-2,5- 535,2
diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

165 7-12,3-difluoro-4-[(15,4S)-5-metil-2,5- 535,2
diazabiciclo[2.2.1]hept-2-il)fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

166 7-{2,5-difluoro-4-[(1S,4S)-5-metil-2,5- 5352

diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-

piridin-4-ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

167 7-{4-[(1S,4S5)-5-¢til-2,5-diazabiciclo[2.2.1]hept-2-il]-2,6- | 549,3
difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

168 7-{2,6-difluoro-4-[(1S,4S)-5-isobutil-2,5- 5773
diazabiciclo[2.2.1]hept-2-il}fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

169 7-{2,6-difluoro-4-[(1S,4S)-5-isopropil-2,5- 563,2
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

170 7-{4-[(1S,45)-5-ciclobutil-2,5-diazabiciclo[2.2.1]hept-2- | 575,2
il]-2,6-difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

171 7-(1,4-dioxaespiro[4.5]dec-8-il)-3-(7-fluoro-1H-indazol- | 471,2
4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

172 7-{4-[(1S,4S5)-2,5-diazabiciclo[2.2.2]oct-2-il]-2- 5172
fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina

173 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5- 531,2
diazabiciclo[2.2.2]oct-2-il)fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina

174 3-(1H-indazol-4-il)-2-piridin-4-il-7-{2,3,5,6-tetrafluoro-4- | 571,2

[(15,45)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-

ilffenil}pirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

175 (15,4S)-5-{3-cloro-4-[2-(7-fluoro-1H-indazol-4-il)-2- RT3
piridin-4-ilpirazolo[1,5-a}pirimidin-7-il}fenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo

176 7-{cis-4-[(15,45)-2,5-diazabiciclo[2.2.1]hept-2- £09,2
iljciclohexil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

177 3-(7-fluoro-1H-indazol-4-il)-7-{cis-4-[(1S,4S)-2-oxa-5- | 510,3
azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

178 a-(7-fluoro-1H-indazol-4-il)-7-{frans-4-[(1S,4S)-2-oxa- | 510,3
S-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

179 a-(7-fluorc-1H-indazol-4-il)-7-[cis-4-(3-oxa-3- 524,3
azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

1860 3-(7-fluoro-1H-indazol-4-il)-7-[frans-4-(S-oxa-3- 5243
azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

151 3-(7-fluoro-1H-indazoi-4-l)-7-[cis-4-(3-oxa-8- 524,3

azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-

ilpirazolo[1,5-a]pirimidina
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

182 3-(7-fluoro-1H-indazol-4-il)-7-[tfrans-4-(3-oxa-8- 524,3
azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

183 7-{trans-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2- 509,2
ilfciclohexil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

184 7-{2-cloro-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2- 289,6
ilffenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

185 7-{4-[(1S,4S5)-2,5-diazabiciclo[2.2. 1]hept-2-il]-3- 503,2
fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
a]pirimidina

186 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2- 553,2
(trifluorometil)fenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

187 7-{2-bromo-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2- 563,1
ilffenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina

188 7-{3-fluoro-4-[(1S,4S)-5-metil-2,5- 517,2

diazabiciclo[2.2.1]hept-2-illfenil}-3-(1 H-indazol-4-il)-2-

piridin-4-ilpirazolo[1,5-a]pirimidina
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ilpirazolo[1,5-a]pirimidin-7-illtiofen-2-iljmetil)-2,5-

diazabiciclo[2.2.1]heptanc-2-carboxilato de ferc-butilo

Ejemplo | Nombre del Compuesto EM, IEN
(m/z)
189 3-(TH-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5- 567,2
diazabiciclo[2.2.1]hept-2-il]-2-(trifluorometil)fenil}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina
190 7-{2-bromo-4-[(1S5,4S)-5-metil-2,5- 5771
diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina
o1 7-(1,4-dioxaespiro[4.5]dec-7-en-8-il)-3-(TH-indazol-4- | 4512
i)-2-piridin-4-ilpirazolo[1,5-a]pirimidina
192 7-{2,6-difluoro-4-[(1S,4S)-5-metil-5-oxido-2,5- 551,3
diazabiciclo[2.2.1]hept-2-il)fenil}-2-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina
| 193 3-(1H-indazol-4-il)-7-{5-[(1S,4S)-2-oxa-5- 4901
azabiciclo[2.2.1]hept-5-ilmetil[furan-3-il}-2-piridin-4-
ilpirazalo[1,5-a)pirimidina
194 (1S,485)-5-({4-[3-(1H-indazol-4-il)-2-piridin-4- 589,1
ilpirazolo[1,5-a]pirimidin-7-il]furan-2-il}metil)-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo
195 7-{5-[(1S,45)-2 5-diazabiciclo[2.2. 1]hept-2-imetil]furan- | 489,2
3-il}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina
196 (1S,485)-5-({5-[3-(1H-indazol-4-il)-2-piridin-4- 605,2
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)

197 3-(1H-indazol-4-i1)-7-{5-[(1S,4S)-2-oxa-5- 506,1
azabicicio[2.2.1]hept-5-iimetilJtiofen-2-il}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

198 7-{5-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2- 505,1
ilmetiltiofen-2-il}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

199 (3-endo)-3-[3-(1H-indazol-4-il)-6-metil-2-piridin-4- ‘508,2
ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-
8-carboxilato de etilo

200 3-(1H-indazol-4-il)-7-[6-(8-oxa-3-azabiciclo[3.2.1]oct-3- | 501,2
ipiridin-3-il]-2-piridin-4-ilpirazolo[1,5-a]pirimidina

201 3-(1H-indazol-4-i)-7-{6-[(1S,4S)-2-oxa-5- 487,2
azabiciclo[2.2.1]hept-5-il]piridin-3-il}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina

202 (1S,4S)-5-{3-[3-(1H-indazol-4-il)-2-piridin-4- 599,3
ilpirazolo[1 ,5-a]pirimidin-%—il]bencil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo

203 (1S,4S)-5-{4-[3-(1H-indazol-4-il)-2-piridin-4- 599,3
ilpirazolo[1,5-a]pirimidin-7-illbencil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo

204 3-(1H-indazol-4-il)-7-{4-[(1 S,4S)-2-oxé-5—

azabiciclo[2.2.1]hept-5-iimetil]fenil}-2-piridin-4-

ilpirazolo[1,5-a]pirimidina

500,2
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Ejemplo | Nombre del Compuesto EM, IEN
(m/z)
205 7-{4-[(1S,45)-2 5-diazabiciclo[2.2. 1]hept-2-iImetil]-2- 517,2

fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-

a)pirimidina

206 7-{2-fluoro-4-[(1S,4S)-2-oxa-5-azabiciclo[2.2.1]hept-5- | 518,2
iimetil]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-

a]pirimidina

207 7-12-fluoro-4-[(1R,4R)-2-0xa-5-azabiciclo[2.2. 1]hept-&5- | 5182
imedtil]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina

208 7-{3-[(1S,45)-2 5-diazabiciclo[2.2. 1]hept-2-ilmetillfenil}- | 4992
3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

209 7-14-[(1S,45)-2,5-diazabiciclo[2.2. 1]hept-2-iimetillfenil}- | 499,3
3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina

210 9-{3-fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4- 543,23

ilpirazolo[1,5-a]pirimidin-7-iljhencil}-3,7-dioxa-9-

azabiciclo[3.3.1]nonano

PROCEDIMIENTOS DE ENSAYO BIOLOGICOS Y FARMACOLOGICOS
CONVENCIONALES
La evaluacién de los compuestos representativos de la presente
5 invencion en procedimientos de ensayo farmacolégicos convencionales indican
que los compuestos de la presente invencién poseen actividad anticancerigena

significativa y son inhibidores de Raf quinasa. Basandose en la actividad
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mostrada en los procedimientos de ensayo farmacolégico convencionales, los
compuestos de la presente:invencién son por lo tanto Utiles como agentes
antineoplasicos. En particular, estos compuestos son utiles en el tratamiento,
inhibiendo el crecimiento de, o erradicando neoplasmas tales como los de
mama, rifdn, vejiga, tiroides, boca, laringe, eséfago, estémago, colon, ovario,
pulmén, pancreas, higado, préstata y piel. Los compuestos de la invencién son
utiles como agentes anti-inflamatorios y poseen actividad frente la inflamacién
asociada con las Raf quinasas.
ENSAYO PARA INHIBIDORES DE RAF QUINASA

Los compuestos de formula A se ensayaron como inhibidores de Raf
Quinasa para B-Raf quinasa, B-Raf quinasa mutante y C-Raf quinasa, que
estan asociadas con la inhibicion del crecimiento de células tumorales que
contienen formas oncogeénicas de Receptores de Tirosina Quinasas, K-Ras y
Raf quinasas.

B-RAF QUINASA:

Reactivos: B-Raf humana recombinante marcada con Flag/GST
producida en células de insecto Sf9, Mek-1-GST humana no activa (proteina
recombinante producida en E. coli); y un Ab policlonal especifico de fosfo-
MEK1 de la Tecnologia de Senalizacion Celular (N° de cat.: 9121).

ENSAYO PARA INHIBIDORES DE B-RAF QUINASA

Procedimiento de ensayo de B-Raf1 Quinasa: se usé B-Raf-1 para
fosforilar GST-MEK1. La fosforilacion de MEK1 se mide mediante un anticuerpo
fosfo-especifico (de la Tecnologia de Sefalizacion Celular, N° de cat.: 9121)
que detecta la fosforilacién de dos restos de serina en las posiciones 217 y 221

sobre MEK1.
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Se uséd el siguiente protocolo de ensayo quinasa de acuerdo con la
invencién:
Soluciones madre de ensayo de B-Raf
1. Tampdén de Dilucidén de Ensayo (ADB): MOPS 20 mM, pH 7,2, B-glicerol
fosfato 25 mM, EGTA 5mM, ortovanadato sédico 1 mM, ditiotreitol 1 mM, Triton
X-100 al 0,01 %.
2. Cocktel de Magnesio/ATP: solucion ADB (sin Triton X-100) mas ATP frio 200
puM y cloruro de magnesio 40 mM.
4. Quinasa Activa: B-Raf activa: usada a 0,2 nM por punto de ensayo.
5. GST-MEK1 no-activa: usada a una concentracion final de 2,8 nM.
6. TBST-Tris (50 mM, pH 7,5), NaCl (150 mM), Tween-20 (0,05 9%).
7. Ab anti-GST (GE)
8. Ab anti pMEK (arriba)
9. Ab anti-conejo/conjugado con Europio (Wallac).

PROCEDIMIENTO DE ENSAYO B-RAF:

1. Adadir 20 pl de ADB que contiene B-Raf y Mek por ensayo (es decir por
pocillo de una placa d= 96 pocillos)
2. Aiadir 25 pl de ATP 0,2 mM y cloruro de magnesio 40 mM en el coctel
Magnesio/ATP.
3. Incubar durante 45 minutos a TA con agitacion ocasional.
4. Transferir esta mezcla a una placa de 96 pocillos revestida con Ab anti-GST
(placas Nunc inmunoabsorbentes revestidas durante una noche con un-GST.
Lavar antes del uso la placa tres veces con TBS-T reciente.
5. Incubar durante una noche a 30°C en un ambiente frio.

6. Lavar 3 veces con TBST, aiadir Anti-Fosfo MEK1 (1:1000, la dilucidon
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depende del lote)
7. Incubar durante 60 minutos a TA en un incubador de agitacién.
8. Lavar 3 veces con TBST, afadir Ab anti-conejo/conjugado con Europio
(Wallac) (1:500, la dilucion depende del lote)
9. Incubar durante 30 minutos a TA en un agitador de plataforma.
10. Lavar la placa 3 x con TBS-T-
11. Anadir 100 ul de Solucién de Potenciacion Wallac Delfia y agitar durante 10
minutos.
12. Leer las places en un lector de placa modelo Wallac Victor.
13. Recoger los datos y analizar para puntos unicos y determinaciones Clsg
como describen Mallon R., y col. (2001) Anal. Biochem. 294:48.
ENSAYO PARA INHIBIDORES DE C-RAF QUINASA

Se ensay6 en un ensayo de cascada Raf-MEK-MAP quinasa como se ha
descrito anteriormente (Mallon R., y col. (2001) Anal. Biochem. 294:48),
excepto que la C-Raf quinasa se adquiri6 de Upstate Lake Placid NY y se uso6
una concentraciéon de 0,215 nM por punto de ensayo.

ENSAYO PARA MUTANTES DE INHIBIDORES B-RAF QUINASA

Se ensayb en un ensayo de cascada Raf-MEK-MAP quinasa como se ha
descrito anteriormente (Mallon R., y col. (2001) Anal. Biochem. 294:48),
excepto que se usaron mutantes B-Raf quinasa (V600E).

ANALISIS DE LOS RESULTADOS

Las determinaciones Clso de B-Raf se realizaron en los compuestos de
férmula A a partir de ensayos de un solo punto con una inhibicion > al 80 %. El
ensayo de un solo punto: % de inhibicién a 10 mg/ml (% de inhibicion = 1 —

muestra tratada con compuesto de férmula A/muestra control no tratada). El %
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de inhibicibn se determiné para cada concentracién de compuesto. Las
determinaciones Clsg — tipicamente el ensayo B-Raf se realizaron a las
concentraciones del compuesto a partir de 1 yM a3 nM 6 0,1 utM a 3 pm en
diluciones semilogaritmicas.

Los compuestos seleccionados de formula A mostraron valores Clsg
de Raf quinasa que varian de 1 M a 0,1 nM, indicando que los compuestos
son inhibidores eficaces de Raf quinasas, incluyendo B-Raf quinasa, B-Raf
quinasa mutante y C-Raf quinasa. Estos datos se resumen en la Tabla 2.

Tabla 2. Datos Clsq de B-Raf para compuestos de Férmula A

Ejemplo Clso Media (uM)
Ejemplo Clgo Media (uM)
1 0,002
2 0,002
3 0,001
4 >1
5 0,006
6 0,057
7 0,087
8 0,001
9 0,004
10 0,054
11 0,002
12 0,0004
13 0,0003
14 0,002




Ejemplo Clso Media (uM)
15 0,01

16 0,009
17 0,044
18 0,0006
19 0,071
20 0,835
21 >1

22 >1

23 >1

24 NE

25 0,001
26 0,01

27 <0,0003
28 0,016
29 0,0005
30 <0,003
31 0,0018
32 0,0087
33 <0,0003
34 0,0023
35 0,0015
36 0,0082
37 0,021

194




Ejemplo Clsp Media (uM)
38 0,0005
39 0,0005
40 0,0007
41 <0,0003
42 0,0004
43 0,134
44 0,0006
45 <0,0003
46‘ 0,0032
47 0,0008
48 >1,0
49 0,255

-1 90 >1,0
51 0,0008
52 <0,0003
53 <0,0003
54 0,15
.55 NE
56 <0,0003
. 57 <0,0003
58 <0,0003
59 <0,0003

<0,0003

195



Ejemplo Clso Media (uM)
61 <0,0003
62 <0,0003
63 <0,0003
64 0,003
65 0,302
66 0,329
67 >1,0

68 0,058
69 NE

70 NE

71 NE

72a 0,566
72b 0,417
73 0,002
74 NE

75 0,0003
76 0,004
77 0,017
78 0,0007
79 0,004
80 0,048
81 0,0004
82 0,002

196




Ejemplo Clgo Media (uM)
83 >1,0

84 >1,0

85 0,036
86 0,27

87 0,032
88 >1,0

89 NE

90 0,046
91 0,162
92 NE

93 <0,0003
94 0,0001
95 0,00059
96 NE

a7 <0,0003
98 <0,0002
99 0,0016
100 <0,0002
101 <0,0001
102 0,00204
103 <0,0003
104 0,00024
105 NE

197
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Ejemplo Clsp Media (uM)

106 <0,0003

107 <0,0003

108 NE

109 <0,0003

110 <0,0001 A
111 No Ensayado .
112 0,0228 |
113 0,067

114 0,0049

115 0,0091

116 0,0618

117 0,0028

118 0,0067

119 0,0091

120 0,0064

121 >0,1

122 0,0191

123 No Ensayado

124 0,0376

125 0,0449

126 0,0612

127 0,0313

128 0,0394




Ejemplo Clso Media (uM)
129 0,0021
130 0,0759
131 0,0010
132 0,0004
133 <0,0003
134 <0,0003
135 <0,0003
136 <0,0003
137 0,0038
138 0,0004
139 0,0012
140 0,0012
141 0,0023
142 0,0022
143 0,0007
144 0,0006
145 . 0,0744
146 0,0063
147 >0,1
148 0,0073
149 0,0032
150 0,0399
151 0,0064

199



Ejemplo Clso Media (uM)
152 0,0064
153 0,0037
154 0,0114
155 0,0035
156 0,0006
157 0,0012
158 0,0209
159 0,002
160 0,0253
161 0,0027
162 0,0005
163 <0,0003
164 0,0096
165 0,0006
166 0,0004
167 <0,0003
168 <0,0003
169 <0,0003
170 <0,0003
171 No Ensayado
172 0,0003
173 0,0004
174 0,0004

200




Ejemplo Clso Media (uM)
175 0,001
176 0,001
177 0,004
178 0,0067
179 0,0086
180 0,0018
181 0,0021
182 0,0013
183 <0,0003
184 <0,0003
185 0,0017
186 0,0011
187 <0,0003
188 0,0019
189 0,0014
190 <0,0003
191 0,0561
192 0,0004
193 0,0188
194 0,0091
195 0,013
196 0,0115
197 0,0057

201
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Habiendo descrito la invencion como antecede, se declara como

propiedad lo contenido en las siguientes

REIVINDICACIONES

1. Un compuesto de formula A:

R5

y sales farmacéuticamente aceptables del mismo;

en la que

R' es un anillo heterosiclico de 5-7 miembros o un anillo heteroarilo,
comprendiendo dicho anillo 1-3 heteroatomos seleccionados entre N, O 0 S, y
estando dicho anillo opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NO., -CN, -N;, -CHO, -CFs;, -OCF;, -R’, -OR’, -
S(O)R’, -NR'R’, -NR’S{0)R’, -OR’0R’, -OR®NR'R’, -N{R")RPOR’,
N(R)R®’NR'R’, -NR'C({O)R?, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(OINR’R’, NR’C(O)R’, -NR’C{O)OR’, -NR'C{O)NR'R’,
R*OR’, -RINRR’, -R%S(0).R’, -R*C(O)R’, -R*C{O)OR’, -R*C(O)NR'R’, -
R*OC(O)R7, -R*0OC(0)OR’, -R*OC{O)NR'R’, -R*NR’C(O)R’, -R*NR’C({O)OR’, -
RENR’C(O)NR’R’, -YR*R'", -YR*NR'R” y -YR'";

R? se selecciona entre un anillo arilo, un anillo arilo biciclico de 9-14 miemkbros,
un anillo heteroarilo de 5-7 miembros y un anillo heteroarilo biciclico de 9-14

"~

miembros, comprendiendo dicho anillo heteroarilo  1-3  heteroatomos
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seleccionados entre N, O y S, estando dicho anillo opcionalmente sustituido
con uno a cuatro sustituyentes seleccionados entre -J, -NO,, -CN, -N3, -CHO, -
CF3, -OCF3, -R’, -OR’, -S(0)R’, -NR'R’, -NR’S(0)nR’, -OR®0OR’, -OR°NR'R’,
-N(R")R°0OR’, -N(R")R®NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -
OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR'C(O)OR’, -
NR’C(O)NR'R’, -R®OR’, -R®NR'R’, -R®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -
R8C(O)NR'R’, -RBOC(O)R’, -R®OC(0O)OR’, -R®OC(O)NR'R’, -RENR'C(O)R’, -
RENR’C(O)OR’, -R®NR'C(O)NR’R’, -OPO(OR’),, -YRER®, -YRENR'R" y -YR'®;
cada uno de R®, R* y R® se selecciona independientemente entre R® unido a
carbono, —X-W-R®, H, J, -C(O)OR’, -C(O)NR'R’, -NR’C(O)R’, -CN, alquilo de
1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de carbono, anillo
cicloalquilo de 3-10 carbonos, anillo arilo, anilio heterociclico de 5-7 miembros y
anillo heteroarilo de 5-10 miembros, comprendiendo dicho anillo heterociclico o
anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O y S, estando
dicho alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de
carbono, anillo arilo, anillo heterociclico de 5-7 miembros y anillo heteroarilo de
5-10 miembros opcionalmente sustituidos con uno a cuatro sustituyentes
seleccionados entre -J, -NO,, -CN, -N3;, -CHO, -CFs, -OCFs, -R’, -OR/, -
S(O)mR’, -NR'R’, -NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’,
N(RHR®NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’,
R®OR’, -R®°NR’R’, -R®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’,
R®OC(O)R’, -R®OC(O)OR’, -RBOC(O)NR'R’, -RENR’C(O)R’, -RENR’C(O)OR’ -

R®NR’C(O)NR'R” e YR', en los que al menos uno de R®, R* y R® comprende
R®;
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R® es un anillo heteraciclico, biciclico, puenteado, de 6-14 miembros o un anillo
heterociclico, espiro, biciclico, estando dicho anillo opcionalmente sustituido
con uno o mas sustituyentes seleccionados entre -J, -NO,, -CN, -N;, -CHO, -
CFs, -OCF;, -R7, -OR’, -8(0)mR’, -NR'R’, -NR”S(0),,R’, -OR*OR’, -OR’NR'R’,
-N(R)RY*OR’, -N(R")R®NRR’, -NR’C(O)R’, -C(O)R’, -C{O)OR’, -C{O)NR'R, -
OC(O)R7, -OC(0)0OR’, -OC{O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -
NR’C(O)NR'R?, -R®OR’, -R®NR'R’, -R¥S(0).R’, -REC(O)R’, -R*C{Q)OR’, -
R®C(O)NR'R’, -R*OC(O)R’, -R*OC{0)OR’, -R*QC(O)NR'R’, -R*NR'C(O)R’, -
R®NR’C(O)OR” 0 -R®*NR’C(O)NR'R’ & YR'":

R’ es H o se selecciona independientemente entre alquilo de 1-6 atomos de
carbono, alquilo ramificado de 1-8 atomos de carbono, alquenilo de 2-6 atomos
de carbono, alquinilo de 2-6 atomos de carbono, anillo arilo y un anillo
heteroarilo de 5-10 miembros, opcionalmente sustituido con unc a cuatro
sustituyentes seleccionados entre -J, -NO;, -CN, -N3;, -CHO, -CF:, -OCF3, -R, -
OR, -S{0)mR, -NRR, -NRS(O):R, -OR°OR, -OR°NRR, -N(R)RPOR, -
N(R)R°NRR, -NRC(O)R, -C(O)R, -C(O)OR, -C(O)NRR, -OC(O)R, -OC(OjOR, -
OC(O)NRR, NRC(O)R, -NRC(O)OR, -NRC(O)NRR, -R?OR, -R°NRR, -
R°S(O)nR, -RC(O)R, -R*C(O)OR, -R*C(O)NRR, -R*OC(O)R, -R*OC(O)OR, -
R?OC(OINRR, -R*NRC(O)R, -R*NRC(O)OR, -R*NRC(O)NRR y ZR'", en los
que R se selecciona entre alquilo de 1-6 atomos de carbono, alquilo ramificado
de 1-8 atomos de carbono, alquenilo de 2-6 atomos de carbono, alquinilo de 2-
6 atomos de carbono, cicloalquilo de 3-10 atomos de carbono, arilo de 6-10
atomos de carbono y heteroarilo de A-10 atomos, comprendiendo el heteroarilo
1-3 heteroatomos seleccionados entre N, Oy S;

R® es un grupo divalente seleccionado independientemente entre alquilo de 1-6
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atomos de carbono, alquenilo de 2-6 atomos de carbono, alquinilo de 2-6
atomos de carbono, arilo, heteroarilo, cicloalquilo y cicloheteroalquilo;

R® es independientemente un grupo alquilo divalente de 2-6 atomos de
carbono;

R se selecciona independientemente entre anillo cicloalquilo de 3-10
carbonos, anillo bicicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico,
anillo heteroarilo y un anillo heteroarilo condensado con uno a tres anillos arilo
o heteroarilo, comprendiendo cada anillo heterociclico o anillo heteroarilo 1-3
heteroatomos seleccionados entre N, O y S, cada uno opcionalmente sustituido
con uno a cuatro sustituyentes seleccionados entre —H, -arilo, -CHa-arilo, -NH-
arilo, -O-arilo, -S(O)py-arilo, -J, -NO,, -CN, -N3, -CHO, -CF3, -OCF3, -R’, -OR’, -
S(O)mR’, -NR’R’, -NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’;
N(R")R°NR’R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’-,
OC(O)OR’, -OC(O)NR'R’, -NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’,
R®OR’, R®NR'R’, -R®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -
R8C(O)R’, -R®C(O)OR’, -REC(O)NR’R’, -R®OC(O)R’, -R®OC(O)OR’,
R]OC(O)NR'R’, -R®NR’C(O)R’, -R®NR’C(O)OR’ y —-R®NR’C(O)NR'R’;

J es fluor, cloro, bromo o yodo;

m es un numero entero de 0-2;

Y es un grupo divalente seleccionado independientemente entre un enlace,
alquilo de 1-6 atomos de carbono, alquenilo de 2-6 atomos de carbono,
alquinilo de 2-6 atomos de carbono, O y -NR’;

X se selecciona entre un grupo alquilo divalente de 1-6 atomos de carbono,
alquenilo de 2-6 atomos de carbono, alquinilo de 2-6 atomos de carbono, anillo

cicloalquilo de 3-10 carbonos, anillo bicicloalquilo de 3-10 carbonos, anillo arilo,
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anillo heterociclico y un anillo heteroarilo, comprendiendo cada anillo
heterociclico o anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O o
S; opcionalmente sustituido con uno a cuatro sustituyentes seleccionados entre
-H, -arilo, -CH:z-arilo, -NH-arilo, -O-arilo, -S(O)nx-arilo, -J, -NO2, -CN, -N3, -CHO,
-CF;, -OCF;, -R7, -OR’, -${(0)nR’, -NR’R’, -NR’S(0).R’, -OR°OR’,
OR®NRR’, -N(RJR®QR’, -N(R")R®NR'R’, -NR’C(O)R’, -C{O)R’, -C(O)OR’,
C(O)NR'R’, -OC(O)R’-, -OC(O)OR’, -OC(O)NR’R’, -NR’C(O)R’,
NR’C(O)OR’, -NR'C(O)NR'R’, -R*OR’, R®NR'R’, -R*S(0).R’, -R*C(O)R’,
RC(O)OR’, -R®C(O)NR'R’, -R*C(O)R7, -R*C(O)OR’, -RC(O)NR'R’,
R*0OC(O)R’, -R*0OC(0)OR’, -R*OC(OINR'R’, -R®*NR’C(0)R’, -R*NR’C(O)OR’ y
—R8NR’C(O)NRR’;

W se selecciona entre un enlace, Z, -OZ-, -Z0-, -S(O)n,Z-, -S(0):NR"Z-,
NR’S(O)Z -, -NR7Z-, -ZNR’-, -C(0)Z-; -C{0)0Z-, -C{O)NR’Z-, -NR'C{0)Z-,
NR’C(O)NR’Z-, -OC(0)Z-, -NR'C(0)0Z- y -OC(0) NR'Z-; y

Z es un enlace o un alquilo divalente d= 1-6 atomos de carbono.

2. El compuesto de la reivindicacion 1, en el que R' es 4-piridinilo o 4-
morfolinilo, opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NO;, -CN, -N;, -CHO, -CF;, -OCF; -R’, -OR’, -
S(0)R?, -NR'R’, -NR’S(0)nR’, -OR°OR’, -OR°NR'R’, -N{R")ROR’,
N(R7)R’NR’R’, -NR'C(O)R?, -C(O)R’, -C{O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR’R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’,
REOR’, -R*NR'R?, -R*S(0).R’, -R*C(O)R’, -R°C(O)OR’, -R*C(O)NR'R’,
REOC(O)R’, -R*OC(0)OR’, -R*OC(O)NR'R’, -RINR'C(0O)R’, -R*NR'C(O)OR’, -
RENR’C(O)NR'R’, -OPO(OR");, -YR®?R'®, -YR*NR'R" y -YR'".
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3. El compuesto de la reivindicacién 2, en el que R? es un anillo arilo o un

50

A
en la que |:> se refiere a un anillo heteroarilo de 5-7 miembros que

anillo biciclico de formula

comprende 1-3 heteroatomos seleccionados entre N, O y S, estando dicho
anillo opcionalmente sustituido con uno a cuatro sustituyentes seleccionados
entre -J, -NO,, -CN, -N3, -CHO, -CF3,‘ -OCF3, -R’, -OR’, -S(0)mR’, -NR'R’, -
NR’S(O)nR’, -OR°OR’, -OR°NR’R’, -N(RHR°OR’, -N(R)R°NR’R’,

NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -
OC(O)NR'R’, NR’C(O)R’, -NR’C(0)OR’, -NR'C(O)NR’R’, -R®0OR’, -RENR'R’,
-R®S(O)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR’R’, -R®OC(O)R’, -

REOC(O)OR’, -RPOC(ONR'R’, -R®NR'C(O)R’, -R®NR’C(O)OR’, -

RENR’C(O)NRR’, -YR®R'®, -YR®NR'R" y -YR'®.

4, El compuesto de la reivindicacién 2, en el que R? es un anillo fenilo o un
anillo indazolilo, opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NO,, -CN, -N3;, -CHO, -CF;, -OCFs, -R”, -OR’, -
S(O)mR’, -NR'R’, -NR’S(0)nR’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’,
N(R)R°NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(0)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR'C(O)NR'R’,
R®OR’, -R®NR'R’, -R%S(0)nR’, -R3C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -
R8OC(O)R’, -R®.OC(O)OR’, -R®.OC(O)NR'R’, -R®NR'C(O)R’, -RENR’C(O)OR’, -
RENR’C(O)NR'R’, -YR®R'®, -YR®NR'R y -YR'®.

.‘
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&. El compuesto de la reivindicacion 2, en el que R? se selecciona entre
fenilo sustituido con haldgeno, fenilo sustituido con alquil C4-Ce-sulfonamido,
fenilo sustituido con carbamato, fenilcarbamato sustituido con alcoxi C4-Cg,
benzonitrilo, benzonitrilo sustituido con hidroxilo, benzonitrilo sustituido con
alcoxi C4-Cg, hidroxifenilo, hidroxifenilo sustituido con alquilo C4-Cg, hidroxifenilo
sustituido con haldégeno, alcoxi Ci-Ce-fenilo, alcoxi C1-Ce-fenilo sustituido con
halégeno, hidroxipiridinilo, alcoxi C4-Cg-piridinilo, aminofenilo, aminofenilo
sustituido con halégeno, aminofenilo sustituido con hidroxilo, fenilo sustituido
con formamida, fenilformamida sustituida con hidroxilo, fenilformamida
sustituida con alcoxi C4-Cg, aminofenilo sustituido con alcoxi C4-Cg, fenilo
sustituido con urea, benzamido, benzamido sustituicdo con alquilo C4-Ceg,
benzamido sustituido con haldgeno, indazolilo, indazolilo sustituido con alquilo
C+-Cg, indazolilo sustituido con halégeno, haloindazolilo sustituido con alquilo
C1-Ce, perfluoroindazolilo sustituido con alquilo C4-Cg, bhenzamidazolilo,
henzamidazolilo sustituido con halégeno, dihidro-pirrolodinilo, dihidro-
pirrolodinilo  sustituido, dihidro-indolilo, dihidro-indolilo sustituido y fenilo

sustituido con oxadiazolilo.

6. El compuesto de la reivindicacion 2, en el que R® es un anillo

heterociclico, biciclico, puenteado, seleccionado entre:

R20 R21
,320 F?zo 021 N ) . / R20
I/ i b H
\\pm ' RO PJ y NEJ
~ N
R21

opcionalmente sustituidos en el nitrégeno con R y opcionalments sustituidos

eh uno o mas carbonos del anillo heterociclico, biciclico, puenteado con R?' en
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los que

R? se selecciona entre H, -C(O)OR’, -C(O)NR'R’, -C(O)R’, -S(O)mR’, alquilo
de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de carbono, anillo
cicloalquilo de 3-10 carbonos, anillo arilo, anillo heterociclico de 5-7 miembros y
anillo heteroarilo de 5-10 miembros, comprendiendo cada anillo heterociclico o
anillo heteroarilo 1-3 heteroatomos seleccionados entre N, O o S, cada uno del
alquilo de 1-6 atomos de carbono, alquilo ramificado de 1-8 atomos de carbono,
anillo arilo, anillo heterociclico y anillo heteroarilo opcionalmente sustituido con
uno a cuatro sustituyentes seleccionados entre -J, -NO;, -CN, -N3, -CHO, -CF3,
-OCF3, -R’, -OR’, -§(0)mR’", -NR'R’, -NR'S(0O)mR’, -OR’OR’, -OR°NR'R’, -
N(R)R®OR’, -N(R")R®NR'R’, -NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’,
OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -NR’C(O)OR’,
NR’C(O)NR'R’, -R®0OR’, -R®NR'R’, -R®3(0).R’, -R®C(O)R’, -R®C(O)OR’,
REC(O)NR'R’, -R®0OC(0)R’, -R®OC(0)OR’, -R®.OC(O)NR'R’, -R®NR’C(O)R’,
R®NR’C(O)OR’ 0 -R®NR’C(O)NR’R” e YR™®; y

R?' se selecciona entre H, -NO,, -CN, -Ns, -CHO, -CF3, -OCF3, -R’, -OR, -
S(O)mR”, -NR’R’, -NR’S(0),R’, -OR°OR’, -OR°NR’R’, -N(R")R°OR’,
N(R)R°NR’R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’,
R®OR’, -R®NR'R’, -R®S(0)nR’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’,
R®0OC(O)R’, -R®OC(O)OR’, -R®.OC(O)NR'R’, -RENR’C(0O)R’, -RENR’C(O)OR’ o
-RENR'C(O)NR’R’ e YR,

7. El compuesto de la reivindicacion 4, en el que R® es R®.
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3. El compuesto de la reivindicacién 4, en el que R% es X-W-R®, X es arilo 0

heteroarilo y W &s un enlace.

9. El compuesto de la reivindicacion 4, en el que R® es X-W-R®, X es arilo o

heteroarilo y W es ZN R” o NR’Z.

10.  Un compuesto de la reivindicacion 4 en &l que R® es un anillo
espiroheterociclico biciclico que comprende 1-3 heteroatomos seleccionados
entre N, O y S, opcionalmente sustituido con uno a cuatro sustituyentes
seleccionados entre -J, -NOz, -CN, -N;, -CHO, -CF;, -OCF;, -R’, -OR’, -
S(O).R’, -NR'R7, -NR’S(0).R’, -OR°OR’, -OR®NR'R’, -N(R")ROR’,
N(RTR’NR'R’, -NR'C(OJR’, -C(O)R’, -C(O)OR’, -C{O)NR'R’, -OC(O)R’,
OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(0)OR’, -NR’C(Q)NR'R’,
R°OR’, -R®NR’R’, -R*S(0).R’, -RC{O)R’, -R*C{0)OR’, -R*C(O)NR'R’, -
REOC{O)R’, -R*OC(0)OR’, -R*OC(O)NR'R’, -R*NR’C(O)R’, -R*NR’C(O)OR’, -
R*NR’C(O)NR’R” e YR,

11. Un compuesto seleccionado entre  3-(7-{6-[(1-azabiciclo[2.2.2]oct-4-

ilmetil)amino]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol,  3-(7-{6-

[(3S)-1-azabiciclo[2.2.2]oct-3-ilamino]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-
aJpirimidin-3-ihfenol, 3-(7-{3-[(3R)-1-azabiciclo[2.2.2]cct-3-ilamino]piridin-3-il}-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol, (3R)-N-{4-[3-(3-metoxifenil)-2-piridin-
4-ilpirazolo[1,5-a]pirimidin-7-il]piridin-2-il}quinuclidin-3-amina,  (3R)-N-{5-[3-(4-
cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]piridin-2-

il}quinuclidin-3-amina,  3-{7-[(1-azabiciclo[2.2.2]oct-4-ilmetil)amino]-2-piriclin-4-

\
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ilpirazolo[1,5-a]pirimidin-3-il}fenol, 3-[3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato  de  etilo,  3-[3-(3-
hidroxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]-octano-
8-carboxilato de etilo, 3-[7-(8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidin-3-iljfenol, 3-[3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
a)pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-[3-(4-cloro-3-
hidroxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-
carboxilato de etilo, 5-[7-(8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-
aJpirimidin-3-il]-2-clorofenol, 5-[7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il]-2-clorofenol, 2-cloro-5-{7-[8-(metilsulfonil)-8-
azabiciclo[3.2.1]oct-3-il]-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}fenol,  acetato
de 5-[7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-
3-il}-2-clorofenilo, 7-(8-azabiciclo[3.2.1]oct-3-il)-3-(4-cloro-3-metoxifenil)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(4-cloro-3-metoxifenil)-7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 2-cloro-5-[7-(8-
etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-ilJfenol, 7-(8-
azabiciclo[3.2.1]oct-3-il)-3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-3-(2-metoxipiridin-4-il)-2-piridin-4-
ilpirazolof1,5-a]pirimidina, 4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il]piridin-2-ol, 4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-ilJanilina, 1-{4-[7-(8-€til-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-illfeniljurea, 3-(3-
metoxifenil)-7-[4-(8-metil-3,8-diazabiciclo[3.2.1]oct-3-il)fenil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-{7-[4-(8-metil-3,8-diazabiciclo[3.2.1]oct-3-il)fenil]-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}fenol, 3-(4-cloro-3-metoxifenil)-7-[4-(8-
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metil-3,8-diazabiciclo[3.2.1]oct-3-il)fenil]-2-piridin-4-ilpirazolo[1,5-a)pirimidina, 2-
cloro-5-{7-[4-(§-metil-3,8-diazabiciclo[2.2. 1]oct-3-il)fenil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-ilifencl,  7-{4-[(1S5,45)-2,5-diazabiciclo[2.2.1]hept-2-
illfenil}-3-(3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-alpirimidina,  3-(7-{4-[(15,4S)-
2 5-diazabiciclo[2.2. 1]hept-2-illfenil}-2-piridin-4-ilpirazolo[ 1,5-a)pirimidin-3-
ihfenol, 3-(7-{4-[(1S,4S5)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-illfenil}-2-piridin-4-
ilpirazolo[1,5-a)pirimidin-3-il)fenol,  3-(4-cloro-3-metoxifenil)-7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-
[(1S5,45)-2,5-diazabiciclo[2.2.1]hept-2-il}fenil}-3-(4-fluoro-3-metoxifenil)- 5-pmdm-
4-ilpirazolo[1,5-a]pirimidina, 5-(7-14-[(18,48)-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-2-piridin-4-ilpirazolo[ 1,5-a]pirimidin-3-il)-2-fluorofenol, 3-(1H-indazol-4-il)-
7-{8-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-il]piridin-3-il}-2-piridin-4-
ilpirazolo[1,%-a]pirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S5)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(3-
metoxifenil)-7-{4-[(1S,48)-5-metil-2,5-diazabiciclo[2.2.1]-hept-2-illfenil}-2-piridin-
4-ilpirazolo[1,5-a]pirimidina, 3-(4-fluoro-3-metoxifenil)-7-{4-[(15,48)-5-metil-2,5-
diazabiciclo[2.2.1Thept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-alpirimidina,  5-(7-{4-
[(18,4S)-5-¢til-2,5-diazabiciclo[2.2. 1]-hept-2-illfenil}-2-piridin-4-ilpirazolo[1,5-
a]pirimidin-3-il)-2-fluorofenol, 5-(7-{4-[(1S,45)-5-acetil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo1,5-a]pirimidin-3-il)-2-
fluorofenol, 7-(6-[(1S,4S)-5-metil-2,5-diazabhiciclo[2.2.1]hept-2-il]piridin-3-il}-3-(7-
metil-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-cloro-1H-
indazol-4-il)-7-{3-[(1S5,4S)-5-matil-2,5-diazabiciclo[2.2. 1]hept-2-il]piridin-3-il}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-fluoro-1H-indazol-4-il)-7-{G-[(1S,45)-5-
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ajpirimidina, 3-(7-{6-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]piridin-3-il}-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)benzamida, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept-2-il}-2-metilfenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(1H-indazol-4-il)-7-{2-metil-4-[(1S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-
[(1S5,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-4-fluorofenil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-fluoro-2-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il}fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, (1S,4S)-5-{2-[3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-
ajpirimidin-7-il]-5-fluorofenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de
terc-butilo, 3-(4-cloro-3-metoxifenil)-7-{2-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-
il}-4-fluorofenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(4-cloro-3-metoxifenil)-7-
{4-fluoro-2-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-
iipirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-2,5-diazabiciclo-[2.2.1]hept-2-illfenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept—2—il]—2-fluorofeniI}—3-(1H—indazol¥4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 2-fluoro-5-(7-{4-[(1 S,4‘S)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-
ilffenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-(4-fluoro-3-metoxifenil)-7-
{2-metil-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 2-fluoro-5-(7-{2-metil-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-
(7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il}-2-metilfenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenol, 3-(7-{2-metil-4-[(1S,4S)-5-metil-2,5-
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diazabiciclo[2.2.1]hept-2-ilfenil}-2-piridin-4-ilpirazolo[ 1, 5-a]pirimidin-3-il)fenol, 3-
(7-2-cloro-4-[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il)fenal, 3-(7-{2-cloro-4-[(1S,45)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il)fenol, 7-
{2-cloro-4-{(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il)fenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-cloro-4-[(18,4S5)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina, 3-[3-(3-hidroxi-4-metilfenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-
8-azabiciclo[3.2.1]octano-S-carhoxilato de etilo, &-[7-(8-¢til-8-
azabhiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il}-2-fluorofenol, 3-
2-(2,2-difluorofenil)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-3-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-(2-{3-[(metilsulfonil)yamino]-
fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il)-3-azabiciclo[3.2.1]octano-8-
carboxilato de etilo, {4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-illfanil}carbhamato de metilo, 4-[7-(8-etil-8-
azabiciclo[3.2.1]-oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-
hidroxibenzonitrilo, {4-[7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-il]-2-metoxifenil}carbamato de terc-butilo, 4-[7-(8-etil-
S-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-
metoxianilina, 2-amino-5-[7-(2-etil-8-azabiciclo[3.2. 1]oct-3-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-ilffenol,  N-{4-[7-(S-¢til-3-azabiciclo[2.2.1]oct-3-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-hidroxifenilfformamida, N-{4-[7-(E-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-3-il]-2-
metoxifenilfformamida, 3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-

a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 7-(8-
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azabiciclo[3.2.1]oct-3-il)-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo-[1,5-
a)pirimidina, 3-[3-(7-cloro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-
il]-8-azabiciclo[3.2.1]octano-8-carboxilato  de  etilo,  3-{2-piridin-4-il-3-7-
(trifluorometil)-1H-indazol-4-il}pirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]-
octano-8-carboxilato de etilo, 7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-3-(7-metil-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(7-metil-1H-indazol-4-il)-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato
de etilo, 3-(7-cloro-1H-indazol-4-il)-7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-
4-ilpirazolo[1,5-alpirimidina,  7-(8-etil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-il-3-
[7-(trifluorometil)-1H-indazol-4-il]pirazolo[1,5-a]pirimidina, 3-[3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il}-8-azabiciclo[3.2.1]octano-8-
carboxilato de etilo, 3-(7-cloro-6-fluoro-1H-indazol-4-il)-7-(8-etil-8-
azabiciclo[3.2.1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(2-0x0-2,3-
dihidro-1H-benzoimidazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]-octano-8-carboxilato de etilo, 3-[3-(1H-indol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-
[3-(1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 3-[3-(2-ox0-2,3-dihidro-1H-
pirrolo[2,3-b]piridin-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxilato de etilo, 7-(8-etil-8-azabiciclo-[3.2.1]oct-3-
i)-3-(1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-[3-(2-oxo0-2,3-dihidro-
1H-indol-6-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-
8-carboxilato de etilo, 2-cloro-5-[7-(2,2-dimetil-1,3-dioxolan-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-3-iljfenol, 7-(8-Etil-8-azabiciclo[3.2.1]}-octan-3-il)-3-(1H-
indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina,  3-(3-(3-(1,3,4-Oxadiazol-2-
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iHfenil)-2-(piridin-4-il)pirazolo[1,5-a]pirimidin-7-il)-3-azabiciclo[3.2.1]octano-S-
carboxilato de etilo, (1S,4S)-5-{3-Fluoro-4-[3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo-[2.2.1]heptano-2-carboxilato
de ferc-butilo, 7-{4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-flucrofenil}-3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a)pirimidina, 7-{2-Fluoro-4-[(15,4S)-5-metil-
2 5-diazabiciclo[2.2.1]hept-2-illfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 7-{2-fluoro-4-[(1S,4S)-5-metil-2-oxido-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo-[1,5-a]pirimidina,  Ester  terc-
butilico del acido  (1S,4S)-5-{3-cloro-4-[3-(1H-indazol-4-il)-2-piridin-4-il-
pirazolo[1,5-a]pirimidin-7-il]-fenil}-2,5-diaza-biciclo[2.2.1]heptano-2-carboxilico,
Sal bis-clorhidrato de 7-[2-cloro-4-((1S,4S5)-2,5-diaza-biciclo[2.2. 1]hept-2-il)-
fenil]-3-(1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a)pirimidina, 7-[2-Cloro-4-
((18,45)-5-metil-2,5-diaza-biciclo[2.2. 1]hept-2-il)-fenil]-3-(1H-indazol-4-il)-2-
piridin-4-il-pirazolo[1,5-a]pirimidina, (1S,4S)-5-{3,5-difluoro-4-[3-(1H-indazol-4-
il)-2-piridin-4- |lpna’olo[1,.. -alpirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]Jheptano-2-
carboxilato de terc-butilo, 7-(4-((13,4S)-2,5-diazabiciclo[2.2.1]-heptan-2-il)-2,5-
difluorofenil)-3-(1H-indazol-4-il)-2-(piridin-4-il)pirazolo[1,5-a]pirimidina,  7-{2,6-
difluoro-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a)pirimidina, (1S,4S)-5-{4-[3-(7-Fluoro-1H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1]heptano-2-
carboxilato de ferc-butilo, 7-[4-(2,5-Diaza-biciclo[2.2.1]hept-2-il)-fenil]-3-(7-
fluoro-1H-indazol-4-il)-2-piridin-4-il-pirazolo[1,5-a]pirimidina, clorhidrato de 3-(7-
fluoro-1H-indazol-4-il)-7-{4-[(18,48)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  (1S,4S)-5-{3-Fluoro-4-[3-(7-fluoro-
1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-ilfenil}-2,5-
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diazabiciclo[2.2.1]heptano-2-carboxilato de  ferc-butilo, 7-{4-[(1S,4S)-2,5-
diazabiciclo[2.2.1]hept-2-il}-2-fluorofenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(7-fluoro-1H-indazol-4-il)-7-{2-fluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-ilfenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
(18,48)-5-{3,5-difluoro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
a)pirimidin-7-ilJfenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo,
7-{4-[(1S,4S)-2,5-Diazabiciclo[2.2.1]hept-2-il]-2,6-difluorofenil}-3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{2,6-Difluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-illfenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
iipirazolo[1,5-a]pirimidina, 3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a)pirimidin-5-il]-8-azabiciclo[3.2.1]-octano-8-carboxilato de etilo, 2-{3'—[3-(1H-.
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-
ilfetanol, 3-(1H-indazol-4-il)-7-(8-isopropil-8-azabiciclo[3.2.1]oct-3-il)-2-piridin-4-
iipirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-[8-(metilsulfonil)-8-
azabiciclo[3.2.1]oct-3-il]-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(1H-indazol-
4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]octano-8-
carboxamida, 2-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-
8-azabiciclo[3.2.1]oct-8-il}-N,N-dimetil-2-oxoetanamina, {3-[3-(1H-indazol-4-il)-
2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2. 1]oct-8-il}acetonitrilo, N-
etil-3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]octano-8-carboxamida, 7-(8-acetil-8-azabiciclo[3.2.1]oct-3-il)-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-[3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetil-8-azabiciclo[3.2.1]octano-8-
carboxamida, (15,4S)-5-{[3-(4-cloro-3-metoxifenil)-2-piridin-4-ilpirazolo[1,5-

a]pirimidin-7-iljmetil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de terc-butilo,
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(18,48)-5-{4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolof 1,5-a]pirimidin-5-
ilffenil}-2,5-diazabiciclo-[2.2.1]heptano-2-carboxilato de terc-hutilo, (1S,45)-5-{3-
[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-ajpirimidin-7-illfenil}-2,5-
diazabiciclo[2.2.1]heptano-2-carboxilato  de  terc-butilo, 7-{3-[(15,4S)-2,5-
diazabhiciclo[2.2.1]hept-2-il]fenil}-2-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,&-
alpirimidina,  (18,48)-5-{4-[3-(7-cloro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1, 5-
alpirimidin-7-illfenil}-2,5-diazabiciclo[2.2.1Jheptano-2-carboxilato de  ferc-hutilo,
3-(1H-indazol-4-il)-7-{3-[(1S,4S5)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,4S5)-2,5-
diazabiciclo[2.2.1]hept-2-il)fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, (2S)-2-({2-
[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-3-
azabiciclo[3.2.1]oct-8-il}carbonil)pirrolidin-1-carboxilato  de  ferc-butilo, 3-(1H-
indazol-4-il)-7-(8-L-prolil-8-azahiciclo[3.2. 1]oct-3-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 1-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-
azabiciclo[3.2.1]oct-8-il}propan-2-ona, 3-[3-(7-fluoro-1 H;i|1dazol-4-il)-2-piridin-4-
i-lpirazolo[1,5—a]pirimidin—5—il]-8-azabiciclo[3.2.1]octano-8-carboxilato de etilo, 7-
{4-[(1S5,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-fluorofenil}-2-(3-metoxifenil)-2-
piriclin-4-i|pirazo|o[1,5-a]pirimidina, 3-(7-{4-[(1S,4S)-2,5-diazabiciclof2.2 1]hept-
2-il]-2-fluorofenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidin-2-il)fenol, 3-(7-{2-fluoro-4-
[(15,45)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-
a)pirimidin-3-il)fenol, 7-{4-[(18,48)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-metilfenil}-
3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-alpirimidina, 3-(7-fluoro-1H-
indazol-4-il)-7-{2-metil-4-[(1S,4S)-5-metil-2,5-diazabiciclo-[2.2. 1]hept-2-illfenil}-
2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-(8-azabiciclo[3.2.1]oct-3-il)-2-(7-fluoro-

1H-indazol-4-il)-2-piridin-d-ilpirazolo[1,5-a]pirimidina, {3-[3-(7-fluoro-1H-indazol-
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4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-8-azabiciclo[3.2.1]oct-8-
ilfacetonitrilo, 3-(7-cloro-1H-indazol-4-il)-5-{4-[(1S,4S)-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-
indazol-4-il)-7-[6-(8-metil-3,8-diazabiciclo[3.2.1]oct-3-il)piridin-3-il]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina,  3-(7-cloro-1H-indazol-4-il)-7-{4-[(1S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-(1,4-
dioxaespiro[4.5]dec-8-il)-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
ajpirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.2]oct-
2-illfenil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-2,5-diazabiciclo-
[2.2.2]oct-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-
[(1S5,4S5)-2,5-diazabiciclo[2.2.1]hept-2-il]-4,6-difluorofenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 5-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-
[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetilanilina,
7-{2,4-difluoro-6-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 2-[3-(1H-indazol-4-il)-2-piridin-
4-ilpirazolo[1,5-a]pirimidin-7-il]-N,N-dimetil-5-[(1S,4 S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-ilJanilina, 7-{cis-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-
2-ilJciclohexil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-
indazol-4-il)-7-[cis-4-(3-oxa-8-azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-[trans-4-(3-oxa-8-
azabiciclo[3.2.1]-oct-8-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-
indazol-4-il)-7-[cis-4-(8-oxa-3-azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-
ilpirazolo[1,5-alpirimidina, 3-(1H-indazol-4-il)-7-[trans-4-(8-oxa-3-
azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(1H-
indazol-4-il)-7-{cis-4-[(1S,4S)-2-oxa-5-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-
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piridin-4-ilpirazolo[1,5-alpirimidina, 3-(1H-indazol-4-il)-7-{trans-4-[(1S,4S)-2-oxa-
5-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-
{trans-4-[(1S,4S)-2,5-diazabiciclo[2.2. 1]hept-2-il]ciclohexil}-3-( 1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{4-[(18,48)-2,5-diazabiciclo[2.2.1]hept-2-
il]-3-(trifluorometil)fenil}-3-(1H-indazol-4-il)-2-piriclin-4-ilpirazolo[ 1,5-a]pirimidina,
7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-1-naftil}-3-( 1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 2-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]-3-(trifluorometil)fenil}-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 3-(1H-indazol-4-il)-7-{4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2. 1]hept-
2-il]-1-nattil}-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.1]hept-2-il]-3,5-difluorofenil}-3-(1 H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-alpirimidina, 7-{4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-il}-2,3-
difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-
[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-il]-2,5-difluorofenil}-3-(1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{3,5-difluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 7-{2,3-difluoro-4-[(1S,48)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-
ilfenil}-2-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, 7-{2,5-difluoro-4-
[(1S,4S)-5-metil-2,5-diazabiciclo[2.2. 1}hept-2-illfenil}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{4-[(1S,45)-5-etil-2,5-diazabiciclo[2.2.1]-
hept-2-il]-2,8-difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina,  7-{2,6-difluoro-4-[(1S,48)-5-isobutil-2,5-diazabiciclo[2.2.1]hept-2-
ilffenil}-3-(1 H—indazol-4-iI)-2-piridin-4—ilpirazolo[1 S-apirimidina, 7-{2,6-difluoro-4-

[(1S,4S5)-5-isopropil-2,5-diazabiciclo[2.2. 1]hept-2-il]fenil}-3-(1 H-indazol-4-il)-2-

piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-5-ciclobutil-2,5-
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diazabiciclo[2.2.1]hept-2-il]-2,6-difluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-(1,4-dioxaespiro[4.5]dec-8-il)-3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-
diazabiciclo[2.2.2]oct-2-il]-2-fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.2]oct-2-ilfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
a)pirimidina, 3-(1H-indazol-4-il)-2-piridin-4-il-7-{2,3,5,6-tetrafluoro-4-[(1S,4S)-5-
metil-2,5-diazabiciclo[2.2.1]hept-2-il]fenil}pirazolo[1,5-a]pirimidina, (1S,4S)-5-{3-
cloro-4-[3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7- -
ilffenil}-2,5-diazabiciclo[2.2.1]heptano-2-carboxilato de ferc-butilo, 7-{cis-4-
[(1S,4S5)-2,5-diazabiciclo[2.2.1]hept-2-il]ciclohexil}-3-(7-fluoro-1H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-{cis-4-[(1S,4S)-
2-oxa-5-azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-ilpirazolo[1,5-
a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-{trans-4-[(1S,4S)-2-oxa-5-
azabiciclo[2.2.1]hept-5-il]ciclohexil}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-
fluoro-1H-indazol-4-il)-7-[cis-4-(8-oxa-3-azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-[trans-4-(8-oxa-
3-azabiciclo[3.2.1]oct-3-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  3-(7-
fluoro-1H-indazol-4-il)-7-[cis-4-(3-oxa-8-azabiciclo[3.2.1]oct-8-il)ciclohexil}-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(7-fluoro-1H-indazol-4-il)-7-[trans-4-(3-oxa-
8-azabiciclo[3.2.1]oct-8-il)ciclohexil]-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-
{trans-4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]ciclohexil}-3-(7-fluoro-1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-cloro-4-[(1S,4S)-2,5-
diazabiciclo[2.2.1]-hept-2-il[fenil}-3-(7-fluoro-1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-3-
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fluorofenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-a]pirimidina, 7-{4-
[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-il]-2-(trifluorometil)fenil}-3-( 1 H-indazol-4-
il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{2-bromo-4-[(15,4S)-2,5-
diazabiciclo[2.2. 1]hept-2-il]fenil}-3-( 1 H-indazol-4-il)-2-piridin-4-ilpirazolo[ 1,5-
alpirimidina, 7-{3-fluoro-4-[(1S,4S)-5-metil-2,5-diazabiciclo[2.2.1}hept-2-il]fenil}-
3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{4-
[(1S,45)-5-metil-2,5-diazabiciclo[2.2. 1]hept-2-il]-2-(trifluorometil)fenil}-2-piridin-
4-ilpirazolo[1,5-a]pirimidina, 7-{2-bromo-4-[(1S,4S)-5-metil-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina, 7-(1,4-dioxasspiro{4.5]dec-7-en-8-il)-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2,8-difluoro-4-[(1S,4S)-5-metil-5-oxido-2,5-
diazabiciclo[2.2.1]hept-2-il]fenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-
alpirimidina,  3-(1H-indazol-4-il)-7-{5-[(1S,48)-2-oxa-5-azabiciclo[2.2.1]hept-5-
iimetillfuran-3-il}-2-piridin-4-ilpirazolo[1,5-a)pirimidina, (1S,4S)-5-({4-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a}pirimidin-7-il]furan-2-ilimetil)-2, 5-
diazabiciclo[2.2.1]heptano-2-carboxilate  de  terc-butilo,  7-{5-[(1S,4S)-2,5-
diazabiciclo[2.2.1]hept-2-iimetillfuran-3-il}-3-(1 H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, (18,48)-5-({5-[3-(1 H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidin-7-iljtiofan-2-ilimetil)-2,5-diazabiciclo[2.2. 1]heptano-2-
carboxilato de tere-butilo, 2-(1H-indazol-4-il)-7-{5-[(1S,4S5)-2-oxa-5-
azabiciclo[2.2.1]hept-5-ilmetiltiofen-2-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-
{8-[(18,45)-2,5-diazabiciclo[2.2.1]hept-2-imetilltiofen-2-il}-3-(1 H-indazol-4-il)-2-
piridin-4-ilpirazolo[1,5-a]pirimidina, (3-2ndo)-3-[3-(1H-indazol-4-il)-6-metil-2-
piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]-&-azabiciclo[3.2. 1Joctano-8-carboxilato de

etilo, 3-(1H-indazol-4-il)-7-[3-(3-oxa-3-azabiciclo[2.2. 1]oct-2-il)piridin-3-il}-2-
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piridin-4-ilpirazolo[1,5-a]pirimidina, 3-(1H-indazol-4-il)-7-{6-[(1S,4S)-2-oxa-5-
azabiciclo-[2.2.1]hept-5-il]piridin-3-il}-2-piridin-4-ilpirazolo[1,5-a]pirimidina,
(1S,4S5)-5-{3-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-il]bencil}-
2,5-diazabiciclo[2.2.1]heptano-2—carboxilat6 de terc-butilo, (1S,4S)-5-{4-[3-(1H-
indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illbencil}-2,5-
diazabiciclo[2.2.1]-heptano-2-carboxilato de ferc-butilo, 3-(1H-indazol-4-il)-7-{4-
[(1S,4S)-2-oxa-5-azabiciclo[2.2.1]-hept-5-ilmetil]fenil}-2-piridin-4-ilpirazolo[1,5-
alpirimidina,  7-{4-[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-ilmetil]-2-fluorofenil}-3-
(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina,  7-{2-fluoro-4-[(1S,4S)-2-
oxa-5-azabiciclo[2.2. 1]hept-5-iimetillfenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{2-fluoro-4-[(1R,4R)-2-oxa-5-azabiciclo[2.2.1]hept-
5-ilmetiljfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 7-{3-
[(1S,4S)-2,5-diazabiciclo[2.2.1]hept-2-ilmetil]fenil}-3-(1H-indazol-4-il)-2-piridin-4-
ilpirazolo[1,5-a]pirimidina, 7-{4-[(1S,45)-2,5-diazabiciclo[2.2.1]hept-2-
iimetiljfenil}-3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidina, 9-{3-fluoro-
4-[3-(1H-indazol-4-il)-2-piridin-4-ilpirazolo[1,5-a]pirimidin-7-illbencil}-3,7-dioxa-9-

azabiciclo[3.3.1]lnonano y sales farmacéuticamente aceptables de los mismos.

12.  Un procedimiento para preparar un compuesto de la reivindicacion 1,
que comprende las etapas de: (a) hacer reaccionar una cetona sustituida de
férmula 1

R4

R30 RS\H)

)
1

con un acetal de N,N-dialquilformamida o un acetal de N,N-dialquilacetamida
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para proporcionar un compuesto de enaminona de formula 2

R4
P3a R5\n, i~~\.,r~1(.a|qu..i|o)2
o)
2
Y
(b) hacer reaccionar el compuesto de enaminona de férmula 2 con un 3-

aminopirazol sustituido de férmula 8

R'l
2
R \\,N
N 8
H,N  H

13.  Un procedimiento para preparar un compuesto de la reivindicacién 1,
que comprende las etapas de: (a) hacer reaccionar un compuesto de
enaminona de férmula 2

R4
R3 pﬁr L hganpita),

~

O
2

con un aminopirazol de férmula 8a

para proporcionar compuestes de férmula 3¢y 3d
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R5

3d

(b) halogenar uno o los dos compuestos de férmula 3c y 3d para proporcionar

uno o los dos compuestos de férmula 3e y 3f

R5
R4
R¢ N-N NN, Rl
S EIpt )Qj
N Ry~ °N ;
! 3f
Y
(c) someter uno o los dos compuestos de formula 3e y 3f a un acoplamiento de

Suzuki catalizado con paladio usando acidos aril o heteroarilborbnicos o

ésteres boronato correspondientes.

14.  El procedimiento de acuerdo con la reivindicacion 13, que comprende
una etapa adicional de separaciéon de compuestos de férmula 3c y 3d antes de

la etapa (b).

15; El procedimiento de acuerdo con la reivindicacién 13, que comprende
una etapa adicional de separacién de compuestos de férmula 3e y 3f antes de

la etapa (c).

16.  El procedimiento de acuerdo con la reivindicacion 13, que comprende

una etapa adicional de separacion de compuestos después de la etapa (c).

17.  Una composicion farmacéutica que comprende un compuesto de
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acuerdo con cualquiera de las reivindicaciones 1-10 y un vehiculo

farmacéuticamente aceptable.

18. Una composicién farmacéutica que comprende un compueste de
acuerdo con cualquiera de las reivindicaciones 1-10 en combinaciéon con otras
composiciones  farmacéuticas  inhibidoras de quinasa o0 agentes

quimioterapéuticos y un vehiculo farmacéuticaments aceptahle.

-19. - Una composicion farmacéutica de acuerdo con las reivindicaciones 16 6

17, que es capaz de inhibir la actividad Raf quinasa.

20. Un procedimiento de tratamiento de una enfermedad asociada con la
inhibicion de la actividad Raf quinasa en un mamifero que comprende
administrar al mamifero una cantidad farmacéuticamente eficaz de un

compuesto de acuerdo con una cualquiera de las reivindicaciones 1-10.

- 21.  El procedimiento de la reivindicacién 20, en el que la enfermedad esta

asociada con una afeccién dependiente de B-Raf quinasa, una afeccion de B-

Raf quinasa mutante o una afeccion dependiente de C-Raf quinasa.

22. El procedimiento de la reivindicacion 20, en el que la enfermedad

comprende inflamacién o cancer.

23. El procedimiento de la reivindicacion 22, en el que el cancer se

selecciona entre cancer de mama, rifion, vejiga, tiroides, boca, laringe, eséfago,
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Resumen

Se describen compuestos de formula A:

R5
R4 _N
7N \ R1
~ =~
R3" N
R2
A

y sales farmacéuticamente aceptables de los mismos, que inhiben
5 selectivamente la actividad Raf quinasa y son Utiles para tratar trastornos

mediados por Raf quinasas.
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R NOTES TO FORM PCT/ISA/220

Thesa Notes ars infernded to give the basle Instructiens conearning e filleg of amendments under articks 19, The
Notes ara bassd on the raquiremsnts of tha Patent Coopuaration Treaty, he Rzgulations and the Administrativa instructong
under that Treaty In Gags of dir-bl'u[vat\f ,~ petwsen thaze Notes and those requirements, the latter are applicatie. For more
detabled information, o also the POT Agglizant’s Sulde, a publication of WIFQ.

In those Hotas, "Artcl:®, “Rube®, and “Saction® mfar i€ ths provishin of the POT, the POT Ragulatons and the PCT
- Adminizlyative Ingtructicns, regpectively. . :

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha agplicant has, afier having recaived the imtévnatianal ggareh raport and the writtan apdnica of the International
Saarching Autt.ority, ans opporunity 12 amend the clams of the intarnattznal application. It shoubd hewaver b emphasized
that, sine all parts of the International application (daims dessrption and drawings) may b amondsd during the
Internzional prediminary axzmbathon praoedure, hand 15 usually oo nesd K file amandments of tha claims undar Articla 19
gecepl whiarg, a.g. the appdicant wants. the latter 0 b4 publizhied tar the perposes Of provision af protectisn o has anocther
raason tor amanding tha claims bsfora internatbonal publicatien. Furtherm.aore, it should be emphasized that peovisional
protection 1s avallable in some States cnly (see PCT Applisant's Guita, Velume YA, Annzeas 81 and B2),

The atlenticn of tha applicant 12 dawn o the 1278 1hat anzndiments to the claims under Anicke 19 ara not allowad vihere
the Intarmational Saar(hirr; Authsiity haz declared, under Anicls 17(2), that no internaticnal searsh repant would £
ostanliched (s2% PLT Apypdicant's Guide, Vialune VA, parsgraph 2a).

What parts of the interational appllcation may be amendcd?
lInder Article 18, only the 2aims may be amendad.

During tha international phase, v Axims may -als ) be amended {95 furlhar amandad) under Article 24 biafare the
Internatianal Preliminary Examining Authaorty. The dasoripticn and drawinge may only L2 amanded undor
Arlicls 24 bafore the Internatizna Examining Authority.

Upan entry into the national phase, all pans of the intzinatknal applicalion may bs amended under Articks 28 or,
whisrss applbsalde, Articly 41,

When? Within & monihe from the date of ranermittat of the: Intienationad saarch rapeort oF 1€ manthe from the priarty data,
whichaver lime limit axpiras later, It chowld be notad, however, that the amsnadrioants will b con2idansd w5 having
bean razalvad an time If they are racelwad by tha Internatisnal Burean aRtar the supdretion of tha applicabls tmae
limit but betons the complation of th iechnizal praparations for Interraticnal publkzation (Ruls 96.1).

Whore not to filo the amendmonta?

The: amandmants may anly ke filad with the Intamaibangl Bursan andd not vith the ecaldng Ofloe or ta
International Saarching Authenty (Rule 46.2).

Whore a demand fof interaatiznal prslindnary examination has beenls filed, 52 below.

How? Eithear by cansolling one of mare anlirg clalms, by adding ang ar mare nev caims or by amanding thi tast of sne
or nrs of the claimas 23 Med. '

A rapiacement shizat must ba submitied for each sheet of the claima which, en account of 2n amendmeant ar
amendments, differs from tha sheat originally files).

Atz slainis appaaring on 3 @placemant sheel misst bW numiberad In Arablc numenzbz, Wharg  claim i3
cansslked, o renumitaaing of Bws shier cladms by regquindd, Inall Gaces wlare cLams s ranumbetand, they awst b2
ranymiaiad onsecutively (Section Z05(h)).

The amendments must be made in the language in which the international application is to be published.

.

What documents muat/moy accompany the amoendmonts?
Letter (Section 205(b)):
Thi: amandiviants mu:t ba submittsd with & latter.

The latiar will not bé pubilizhed with the intamiations) application ansd the anendsd Aaims. (Fghould not ha
aonfused with thi “*Statement widsr Art!de 13{1)* (33€ bzlow, undes "Statement under Arlicle 13(1)7).

The letter must be In English or Fn.-nch at the choice of the applicont. Howaver, i the language of the
interrational application lc Englich, the letter inust be In English; It the Linguage of tha international nppllcntlon
is French, the letter must bein French.

Notes ts Form PUTASARG {first Shaet) (Qotolar 2006)




NOTES TO FORM PCT/ISA/220 (continued)

Thee ledtar mwst indicats the dfforances bedwesn the clalms as filed and the claims ag amended. R muzt, in
particular, indizats, In cannection with @ach cladm appedring i the intzrn ational appilcation (It baing uadersiood
et Identical Wrdiaations concarning several Jaims may be groupsd) wheathed

(1)  the Jdaim is unchangsd;

() the claim iz cancallsd;

(i)  the claim is new;

(iv) the daim replacas one Of mes clalims as flsd;

(v)  thadaim s the readt of the dividhn of & claim & ﬁl»'»rl

The following examples fllustiate the mannor in which amendments must be oxplained in the
accompanying letter:

1. [Whera eriginally ther wers 38 daims Ao after amsadmant of 2oma clalms thiens arg 1)
Solaimz | to 20, 3, 3R 34, 25, 57 14 A5 splacad by ametided Claims boaring the ame numbers;
ciaims 30, 23 and rchangad; naw 2aim:s 49 (6 51 addsd.”

£

[When ariginally thars werg 15 claims and after amenadmant of all slaims thare arg 1]
"Cldms 1 to 15 repdazed by amendad claims 1 to 11."

3. [Whens ariginally there sere 14 claling and the amendments congist in cancelling ame clalms and in adding
new claimsj:
laimis 116 6 and 14 unshangad; ckdma 7 t2 13 canvédlied; naw Jalms 15, 1€ and 17 addad.” or
"Claims 7 te 13 cancalled; new clain 15, 16 and 17 added; &l ather claims anchangad.”

4, [(Whets various kinds of ancndments ars made):
Ylaima 1-10 unchangad: claims 11 1o 12, 1€ and 13 cancsiied; claims 14, 15 and 1€ repace] by amendad
cdaim 14; claim 17 subdivided inta amendzd clame 15, 1€ and 17; neaw Halms 20 and 21 agiad.”

*Statement under article 19(1)"* (Rule 36.4) )
The amendmentz My ba accompaniad Ly @ statsmant agplaining ths amendments and indicating any inipact

that zuch amerdments (ight hava on e descrptices ared the drawiegs (which canrest be amsndsd uredar Arthals 1901)).

The stateniant will be poblizhed with the htem:xtblznai z;pplln:alion and the amanded claims.
1t must be n the longuage in which the inteenational application i< to bo pubtished.
Jt must bz brial, 0t Sec2eding 500 wards if in Englich or It ranalated Intd Englich,

It ehcutd not be confuced with and does not raplacé the: lettar rdlcating tha differences batween the cladma as fled
ond as amended. it must B filsd on a sparate shest and must be ientified 23 such by & heading, praferably by
using the wards “Statanuznt under Article 19(1)."

It may ot cantain any disparaging caxmmants on tha internsticnal s3arch repert or the relevance of citatlons
contained In that repart. Reterense to citalbsns, rolavant to & Jivan claim, containgd In tha Intern ational seaich
report may be made anly in connactzo whh an amendrient of that slaim.

Conacquenco If a demand for International proliminary examination has alroady been filed

i, at the time of filing any amsndments and any accongaiying atamaat, undsr Aricle 19, a demand for
tintemational prelimingy examination hae alrzady been submitizd, the agplicant muat prafaratly, st the tima of
filing the amendments, (and any statament ) with ths Inizmational Bureau, elen file with the intarnatiznal
Preliminary Examining Authcrity 2 opy of sush amendmenis (and of any statoment) and, whare requingd, 2
transiation of such amendments for the procedurs before Hiat Authority (30 Aubss 55.3( 1) and 62,2, firet
gantanis). For furthar INBMAticn, o6 the Mles to the demand torm (FCTAPEAMO1). '

It @ demand for Inb-mation ) grslimingy examination 1S mads, the writtan oplilon of the latarmational Szarching
Auttioiity will, e=Gapt i Gertaln cages whers the nksrmational Preliminary Examining Authority did not act as
inbenational Searching Authoty and whare it has notified the Intamationid Bureau under Fude B5.156(b), be
canskieres 1 ba a wriltan opdnion of the Intemationat Preliminary Examining Authority, if o demand is mad, the
applicant may sukink L the Intematiznal Praliminay Examiaing Autharity @ reply £ the writtan opinion to)ethisr,
whera apywofdiate, with amendmsnts bebars the aeplration of 3 mordhis from the Jata of maling of Farm
POTASAZD0 o bafore ey expiration of &2 manthis from the prisdly Jats, whichevar expinss latar (Fuk $30s.1)).

Conscquonce with regard to transiation of tho international application for entry into the national phagse

The appllaant's atianton 12 eawn o the 2ot that, upn entry inia the nationd phass, & tranglation of the daims as
amended under Ariks2 15 may hava ta be furnlshied (o the dastnated/zlacisd Otlzes, instaad af, or lo adution ta,
w3 trandation of the claims as filad. )

For furthar datalls on the raguirements of esch d2slgn atedislectxd Clive, see tws EOT Appiicant's Gulde,

Valume Il

Motas to Farm POTASASZZX) (sedond shest) (dctoher 2005)




ATENT COOPERATION TREAT
INTERNATIONAL SEARCH REPORT

_ (PCT Adticts 18 and Aules 43 amd 44)

Apglicant's o agant’s k= relerence "FOR FURTHER et Form PCTASAZZ0

AM103005 ACTION 35 wall a3, where applicable, item & balow.
Intarnationsl apEsation NG, Intamational filing date: (day/montihzar) (Eadiact) Friorty Data (Jday/menthiyear)
POT/USI0N3/025422 27704273000 249/02/2008
Applicant ‘

WYETH

This INRMENonN $earch refel has aen praparad by this amaticnal Saarzhing Autnority and IS ransmitted 1o the applisant
according & Articls 19, A sigy i tadng transinittad (o the ntsmathonal Borsau.

Thiz international saarch rapest conslists of 5 tolal of 2 shaets,

A It ig algs acommpankad by & Copy of 6ash prkor art dosumasnt Sted in this report,

1. Basis of the report i
a. With rz3ard 1o tha language, the intarnatianal searnh was carrkxd out on the bazle of:
EI tha intamatknal application in the language in vk # was filed

[ = wansiatizn of the intsmatiznal appiicaban ints ___ ' , which Is the language
- ot a anslation furnickead for the purposes of intaenational ssarch (Rulas 12.3(a) and 23. b))

to. D This internatiznal searth repert has besn estabdizhied taking inte sieount tha rectification of an obvious mistake
agtioorlxad by O notified o this Autharity under Ruls 91 (Rale 435 6is{(a)).

c. [:] With rgard 3 any nucleolide and/or amino acld sequence disilosed iy the intemational appdlzation, 388 Bow N, 1.

"

D Certain cloims were found unseorchoble (Sas Box He. 1)
a. []  unity o invention Is lacking (306 B« Mo 1il)

4. With regard to the title,
i text is approvid as Submiitd by ths spplkant
[[]  the tect hans been actablished by this Autharity to raad as fliows:

<

With regard 1 the abstract,
tha taxt is approvend as submittzd by the appltcant

[ the tzst has bzen cstatlishid, accorting ty Rule 28.3(k), by tis Autharity as It appears In Bzx MO, IV, The appicant
may, within one meath from the dale of malling of this indzrnational 3aarsh repor, submit cemments to this Authornity

€. With ragard to the drawings,
a. the figure of the drawings to be publizhed with tha abstract is Figure 1.
] &scuggested by the applicent
D as “olacted by tis Authorily, besaues the applicant failed 0 suggest 2 figure
I:] as ealactad by this Authority, tecaue this figurs bafter charactanzas tha inventicn
b. [] nene ot the pures 15 45 be puliishzd with the abaract

Farm PCTASAZ10 (first ¢hest) (April 2007)

L
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INTERMATIONAL SEARCH REPORT

K natlonal appiication No

W T/US2009/035422

. CLASSIAICATION OF SUBJECT MATTER

A
INV. C070491/20 A61K31/519 A61P35/00

According 15 Interratiangd Patz Clasdicatlon (IPC) of to bath natlonad clazshicaibon snd (B

B. FIELDS SEARCHED

Minlmom dacumontatic n cexrshed (clazzification syztem fu“u* &) by cAng sificstion cymbots)

Cacumaniation searshe d Sther than mireoum documentatien 8o e 2dont teat cush documants an Included in tha fiekdzs cearchad

Elactronic data basa tansukod dured tho interratinal Saarch (rame of data bess and, whara practical, cearsh 1Ims uzad)

EFO-Internal, WFI Data, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

M [U3]; SH) 27 September 2007 (2007-09-27)

paragraphs [0116] - [0143] ¢laim 1

X WO 2004/052315 A (MERCK & CO INC [US]; | 1-25

FRALEY MARK E [US]) e

24 June 2004 (2004-06-24)

cited in the application

claim 1

A US 2004/157838 Al (GRIFFITH DAVID A [US]) Ve 1-25
12 August-2004 (2004-08-12) ‘

Categay® | CRatien of sizoument, wiile iretiiatan, v appropriata, of the 1ok vam Fas2a9u5 Pelavand to claim Mo
X WO 2007/109093 A (WYETH CORP [US]; 1-25
GOPALSAMY ARTAMALA [US]; CISZEWSKI GREGORY -
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(daymentajear) see torm PCTASAZT: (sacond sheat)

Applicant's or agant's file refetence ] FOR FURTHER ACTION

sae form PCTASA220 . See paragraph 2 bslow

Internatiznal application . Internatiznal fility date (Jayinanth was) Pricity daby (Saptnonthiesr)
PCTAIS2009035422 27.02.2009 29.02.2008

Intarinational Patent Classifisation (IPC) er bath national slassifizatizn and IPC
INV. CO7D491/20 AG1K31519 AB1P3500

Applicant
WYETH

1. This opinion contains indications relating to the lolloWir1g items:
B BovNool Basis of the apinion
Box No. I Priority
Bos Mo. Il Non-sstablishment of opinion with regard to novelly, inventive step and industrial applicability
Bax Mo, IV Lack of unity of inventinn

Bos N2V Reasonad statzment under Rule 43bis, 1(a)(i) with ragard to navalty, inventive step or |ndu strial
applicability; citations and esplanaticns supporting sush statement

Box No. VI Certain desumants cited
Box No. VIl Certain defasts in the internatianal application

OO0 BgOoOoDo

Boy Mo, VIl Certain cbszreations on the international applization
2. FURTHER ACTION

If a dzmand for internaticnal prelirminary @xamination is made, this opinkan will usually be cansidered toba a
writltan opinisn of the tnternatiznal Peelimirary Examining Authority (“IPEA”) excapt that this does not apply where
the applicant cheases an Autharity sther than this cna to ke the IPEA and the chogen IPEA has notifed the
International Bureau under Rul2 i, 1&(B) thal writtzn opinions f this International 2earching Autharity

will not be so eonsidered.

If thie cinion i3, as pravided above, congidered to be a written cpinicn of tha IPEA, the applicant i invitsd to
submit to the IPEA a written reply tagether, where apprapriate, with amendiments, befare the axpiration of 3 months
from the data of mailing of Form PSTASALZO or befars the expiration sf 22 months from the griority data,
whichgvisr espiras [atar.

For turther optiong, sez Form POTASAZZ.

3. Forfurther details, see notes to Form PCTARALRO.
Hame and mailing address of tha ISA: Date of completion of Autharized Difficer -
this optnion P vf’" ey,
Eurepean Patent Office . i : -
_@) iy 6 Szelmann, Ingo { )) ;
= D-80295 Munich 5 >, -~
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INTERNATIONAL SEARCHING AUTHORITY PCTAS2009035422

Box No. | Basis of the opinion

L

1. With regard to the language, this opinion has bezn established on the basis of:
(3 the international application in the language in wﬁich it was filed

O a translation of the intgrnational application info , which is the language of a transtation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

‘2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notifizd to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide andior amino acid saquence disclosed in the international application and
: nacessary to the claimed invantion, this opinion has baen established on the basis of:

a. type of material:
‘O asequencs listing
O table(s) related to the sequence listing
b. format of material:
00 on paper ‘
O in electronic form
. time of filingfurnishing:
O contained in th= international application-as filed.
O filed together with the international application in etactronic form.
O furnished subsequently to this Authority for the purposeas of search.

4, T  In addition, in the cass that more than one version ar copy of é sequence listing andbr table relating tharato
has be«=n filad or furnished, the required statemants that the information in the subsaquent or ackiitional
copiss is identical to that in the application as filed or does not go bayond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form FPCTASA/Z37 (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY PCTMAS2009035422

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

1. Statement

Novelty (N) Yes: Claims 1-25
No: Claims
Inventive step (IS) Yes: Claims

No: Claims 1-25

Industrial applicability (I1A) Yes: Claims 1-25
" No: Claims

2, Gitations and explanations

see separate sheet

Form PCTASA 237 (Aprill 2007)
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WRITTEN OPINION OF THE Intzrnational application No. (\
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2009/035422

Re ltem V

Claims 20-25 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 39.1(iv) / 67.1(iv) PCT. The patentability can be dependent upon the
formulation of the claims. The EPOQ, for example, does not recognise as patentable claims
to the use of a compound in medical treatment, but may allow claims to a product, in
particular substances or compositions for use in a first or further medical treatment.

1. PRIOR ART

Reference is made to the following documents:

D1: WO 2007/109093 A
D2: WO 2004/052315A . .. ..
D3: US 2004/157838 A1

2. NOVELTY

The subject-matter of the claims is considered to be novel (Article 33(2) PCT). D1 and D2
disclose pyrazolo[1,5-Alpyrimidines. The essential structural difference between the
claimed compounds and those of D1 and D2 resides in the bridged or spiro-condensed
ring system R6 linked to the pyrazolo[1,5-Alpyrimidine of the presently claimed compounds
(cf. application page 140, line 8-9). At least in D1 such ringsystems are nevertheless
encompassed - although nat explicitly mentioned - in the definition of "heterocyclic ring”
(¢f. paragraph 96), a novel selection can however be acknowledged. D3 discloses such
bridged or spiro-condensed ring systems linked to a pyrazolo[1,5-A]pyrimidine (cf. Table
3), however, RO and R1 (corresponding to R1 and R2 of the application) are in all
evamples Phenyl, therefore novelty vis-a-vis D3 can be acknowledged.

3. INVENTIVE STEP

The subject-matter of the claims cannot be considered as involving an inventive step
{Article 33(3) PCT).

The documents D1 and D2 can both be regarded as being the closest prior art to the

subject-matter of claim 1. D1 discloses pyrazolo[1,5-A)pyrimidines as RAF inhibitors, D2
discloses pyrazolo[1,5-A]pyrimidines as tyrosine kinases in general. Both documents relate

Form PCTASAZET (Separate Sheet) (Sheet 1) (EPC-Apnil Z0085)




WRITTEN OPINION OF THE International application No. {\)
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) ' PCT/US2009/035422

. i.a. to the treatment of cancer and inflammation. The structural difference to the present
compounds is as outlined above. The problem to be solved by the present invention
cannot be seen in the provision of further pyrazolo[1,5-Alpyrimidines as RAF inhibitors or
tyrosine kinase inhibitors, because the proposed solution would be seen as obvious. in
view of the extremely close structural relationship to the compounds of D1 and D2 it is

. considered thal the man skilled in the art would regard the new compounds of this
application as being obvious alternatives to the known compounds. (E.g. the heterocyclic
ring in R5 of the generic formula in claim 1 of D1 encompasses both bridged and spiro fring
systems, although they are not explicitly mentioned, the definitions of the linking group
between the bridged or spiro ring and the pyrazolo[1,5-Alpyrimidine are also overlapping,

-X in the application can be aryl and W overlaps with NW' of D1). Therefore, the problem
underlying the present application should be seen in the provision of new derivatives
having unexpected properties over those of the closest prior art compounds (D1/D2). in
the absence of comparative test results or other appropriate information it is not possible
1o decide whether such a probiem has been solved or not. In the case where comparative
tests are envisaged in order 1o support an inventive step, these must be carried out
between the compounds of the present application having the maximum structural
similarity with the compounds of the closest prior art, such that the effect is shown to have
its origins in the distinguishing feature of the claimed invention.

If the compounds of claim 11 fall within the scope of claum 1, claim 9 should be
reformulated as a dependent claim.

Form POTASAIZIT (Separate Sheat) (Sheet 2) (EFC-Apl 2105)
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(Ca 0-104173- -00000-0
i

s - 24164232 Dsp 2020 DIR.HUEVASCR
Tndusiria y Comercio I ',?;hflq%‘/%%anmnn Eve 278 FASEMACIOMALI
FOPERTHTENDEWRGCTA Act 411 PREZSENTACION Foliost 218
PATENTE DE INVENCION D MODELQ DE UTILIDAD I:I Art 33 Decision 486/00

HEREN

indicacidn que se sadicita una patenta.

Datag de identificacion 42l solicitant: o de ka parzona que presenta la solicitud
Descripcidn de la invencidn

Dibujos de ser astos pertinentes

Comprobants ds pago de las tasas establzcidas (De ser &l caso farmats de descusnta)
Completa Incompleta D

PATENTE DE INVENCION PCT&] MODELO DE UTILIDAD PCT I:I Art.33 Decision 486/00, Circular Unica

Ey
S

7
Indisacion que ae solicita una PCT

Copia de la solicitud sn aspaiol, tal convs fus presentada inicialmeants (capitulo dascriptivo,
reivindicatorio, resumen)

Dibujos de ser estos pertinentes

Comprobants de paga de las lasas establecidas (ds ser ¢l sasa formato de descuenta)

Completa Ij—j Incompleta |:|

7

DISENO INDUSTRIAL [ ] (Art. 119 Decision 486/00)

L]
[]

[]
L]

Indizacion que se sclicita Disefa industrial

Datas die identificacidn dal solicitante o de [a persana que presenta la solicitud

RPapresentacisn grafica y foiografica del Dizeno industrial o nuestra dzl matzrial que incorpora 2l
disefio

Comprobantz da pago d2 1as tasas sstablecidas

Completa I::I Incompleta r__l

ESQUEMA DE TRAZADO || (Art. 92 Decision 486/00)

HANRNEE

Indicacién que 2 solicita un esquama de trazado
Datas e identificacisn del solicitanta o de la parzona gue presenta la salicitud
Feprzzentaciin grafica de un ssquema Je trazado

Comprobante de pago d= laz tasas sslablecidas

Completa D incompleta D
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CLARTE SARCIA SAFLOS PEVHALDOD
Apnderada(a) yia Peprasentants de
WYETH LLC

FEFERE!CIA Padicacian Ho. 10 104173
Solicitud internaciconal FOTISIONBMRE422
Fecha inicio fase nacional 29/02/2010
Tramite 11

Evento 378
Actuacion 430

Oficio Na. m J 4 0 5 l

Como resultads del ecamen de forma, realizads con fundaments 3n 2 adicule 28 de la Dedisidn 456 de la

Comizicn de la Comuniidad Andina, articule 27 del Tratads de Dooperacidn en Materia de Patentes (POT), regla
£1 biz del Paglaments y Gircular Dnica ds la Suparintendencia de Industria y Comerdic, & 12 comunica gue:

1. La aolicitud no contieng la copia del documento sn que consta la cesidn del derechi a la patente del inventor al
solicitantz ¢ a su caugante, conformea a o establecido por &l articulo 26 fitzral F) de la Decision 456 d= la
Comigion de la Zomunidad Anding, Guando s trats de documentos slorgados an @l extranjers, extos deberdn
legalizarse de conformidad con o dizpuesto por loz arliculo: 286 y 260 del Codign de Procedimisnty Civil.
Cuande ze (rade de lazs declaracionss a que hace relerencia 1a Fegla 417 i) del Tratads de Cooperaciin en
Materia de Patzntzz PCT,, &l alcanc: ds 13z tales declaraciones se detarminard segun indiguen claramente una
casitn de darzchoz del inventor al solicitants o su cawzants, de corformidad con 1o dizpueste en el nunsral
5.218 del Sapitula Qwints, Titulo = ds 1a ircular Unica de Superintendencia de Industria y Comercio.

En cumplimientis de 1o dizpuesio por &l articulo 32 de la Dacizidin 436, 3& 13 requisre para qus dentra del érminag
de dos meges giguiznts: a la fecha de nolificacién del presente oficio, complete 103 requizitos anteriormente

enunciados. En cazo de no dar cumplimienta st prezente requerimicnto, 1a saliciiud & conziderard abandonada y
perderd su prelacidn.

Holiliquese &l presenie oficio conforme Jizpuesto @n el numeral 5.2, literal @), del capitule quinta del tiula

primers ds la Gircular Unica Ne 10 de ')u1.

ALL-CARMENZA CESFEDES DE VERGEL

Directora de Nuevags Lirsaciones (<)

El antzrior requarimisnts Ius notificado por fijacidn en lizla ds fecha 2 UCT' zmu
adpali

Al contestar faver indiqus &l ndraro de S:dz Czntro: Carrzra 13 Mo. 27-00 Pisos 2, §, 7 y 10 FBX: 5670000
radicacién qué 3¢ sncusntra a continuacion Szdz CAN: Av. Crz 50 Mo. 26-55 int. 2 Tl: 5600070
Call Canter 6513240. Linea 01800-910165
Web: wvav.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia
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Doctor(a)

QLARTE GARCIA CARLOT FETHALDO
Apoderado(a) yio Pepresentants de
WYETH LLC

REFERENCIA Fadicacién Mo, 10 104173
Solicitud internacienal FoTMAISZ00/0ZE422
Fecha inicio fase nacional 29/0/2010
Tramite 11
Eventao 378
Actuacion 430

Ofizio New, m 1 4 0 5’2;

Tenizndo an cuenta que @l capitulo reivindicatonio presentado exoeds de dies reivindicaciones, ez necesario gus
cancels 12 taza extablecida por cada reivindicacion adicional prezentada, de conformidad con b dispuests en la

rasolucion de tagaz vigente para la fzcha de pressentackin ds la solicitud, so pena de gque no ggan tenidaz &n
cuenia dantro del presents tramits administrativo.

En consecuancia, con fundamento en 1o previzto por el articuls 12 del wao Adminizirativo, e le

i ContEn
requiere para que dentro del Ermino de dos (2) meses siguientes a ta fzcha de notificacion del presente oficio
zclo establece el articuln 12 de

atienda el requerimients aqui aefialads. Lo anterior, con el aleance que para tal @
la mizma codificacion, regpecta de 1z reivindicacione: adicionales.

Hotifiquese 2l presente oficic confor ./ o dizpuesio en e numeral 5.2, litsral &), del capituls quints del tituls
primers de la Circular Onjca M° 10 g2 2004,

/4
ALEC CAPMENZA VESPEDES DE VEFRGEL
Dirzctora de Hugdas Creaciones ()

E! anterior requerimiznto e nodificada por fijacidn an lizta de fecha__ @Y YWide ‘29 UCI zmﬂ

adpall

\

Al contestar 7avor indique 2l namaro da Sede Centro: Carrzra 13 Mo. 27-00 Pisos 2 5§, 7 y 10 PEM: 5870000
radicacion que 3& chcucnlrs a continuacion 2zde CAN; Av. Cra 50 No. 26-55 int. 2 Tel: 5330070
Call Contor 6513240. Linoa 01800-910165
Web: www sic.gov.co e-malil: info@sic.gov.co
Bogota D.C. - Colombia



