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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL P2007/000168
ol ' ~ SOLICITUD DE: -
x | Patente de Invencidn. Patente de Modelo de Utilidad.
x | Capitulo 1. Capitulo II.
Nombre: SB PHARMEO EUnEER'TB _R‘IC’—O INCM—y | ~115ENTIFICACION
@ NEUROCRINE BIOSCIENCES INC. '
Direccidn:  Bev Tower, 8th Floor, 254 Munoz Rivera Avenue, . C.C. NIT

San Juan, Puerto Rico 00918. Puerto Rico; 12790 El Camina Real,
SOLICITANTE San Diego, California 92130. E.U.A.

(71) Nacionalidad o Domicilio:_Estados Unidos de América | C.E. Otro
Lugar de Constitucion: Estados Unidos de América Cual
Te]efqno: Fax: . Namero
E-mail:
IDENTIFICACION
@ Nombre: J. IAN RAISBECK
C.C.| x NIT
Direccién: World Trade Center Torre A
REPRESENTANTE L ‘
O APODERADO Calle 100 No. 8A-37 Piso 10 -~ CE Otro
Teléfono: 601-7700 Fax: 601-7799
E-mail: office@olarteraisbeck.com . Cual _____
) - " Numero 79.376.996 Btd
- TP 135.799
@ Nombre: VER LISTA ADJUNTA
Direccion: _VER LISTA ADJUNTA
INVE':;‘Z))R (ES)  Nacionalidad o Domicilio: _VER LISTA ADJUNTA
@ PCT (86)
Solicitud Internacional No. PCT/EP2006/003531 Fecha Abril 6, 2006
Publicacién Internacional No. WO 2006/108693 Fecha Octubre 19, 2006

Titulo (54) _PROCEDIMIENTO PARA LA PREPARACION DE COMPUESTOS.
@ BICICLICOS

7
@ Clasificacion Internacional (51) C07D 471/04, CQ7D 207/22 - A G K 3 /{?‘é‘%

(33) palis ge__pr_igen o (32) Fecha (311_I\LlJ_mero de Sohatud
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ANEXOS

Comprobante de pago de la tasa de presentacion de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona jurl’dica.'
Poderes, si fuere el caso. Adjunto copia simple ver expediente No. g5 _0g0.442

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

Declaraciones.

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

Tl;aduccién de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones, dibujos).

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

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

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

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

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

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

OO O000O000HNKUOMHOHE®

Otros. Blsqueda Internacional

@ Solicito la concesion de la patente, % M
NOMBRE:_]. IAN RAISBECK FIRMA: A

C.C. 79.376.996 Bt T.P. 135.799




LISTA DE INVENTORES PCT/EP2006/003531

Sergio BACCHI

Via Alessandro Fleming 2
37135 Verona

ltalia

Nacionalidad: Italiana

Monica DELPOGETTO
Via Alessandro Fleming 2
37135 Verona

italia

Nacionalidad: Italiana

Simone GUELFI
GlaxoSmithKline

Via Alessandro Fleming 2
37135 Verona

ltalia

Nacionalidad: Italiana

Alcide PERBONI

Via Alessandro Fleming 2
37135 Verona

Italia

Nacionalidad: Italiana

Arianna RIBECAI

Via Alessandro Fleming 2
37135 Verona

ltalia

Nacionalidad: ltaliana

Paolo STABILE

Via Alessandro Fleming 2
37135 Verona

ltalia

Nacionalidad: Italiana

Marsia TAMPIERI

Via Alessandro Fleming 2
37135 Verona

Italia

Nacionalidad: Italiana
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OLARTERAISBECK

OLARTE RAISBECK FRIERI MOURE & CASTRO LTDA.

Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Ref.: Nueva solicitud de patente de invencion titulada: “PROCEDIMIENTO
PARA LA PREPARACIO DE COMPUESTOS BICICLICOS”

Solicitante: SB PHARMCO PUERTO RICO INC., y NEUROCRINE
BIOSCIENCES INC.

SUSTITUCION DE PODER

CARLOS R. OLARTE, mayor de edad y vecino de Bogota D.C., identificado como aparece al
pie de mi firma, en mi caracter de apoderado de la sociedad de la referencia, respetuosamente me
permito manifestar que SUSTITUYO el poder a mi conferido por la mencionada sociedad, en el
doctor J. IAN RAISBECK LLINAS, mayor de edad, domiciliado en Bogota D.C., identificado
con la Cédula de Ciudadania No. 79.376.996 de Bogota y portador de la Tarjeta Profesional No.
135.799 del Consejo Superior de la Judicatura, para que sea €l quien en adelante asuma el tramite

de la presente accion.
El apoderado sustituto conserva las mismas facultades del principal.

Atentamente,

ARLOS R. OLARIE
C.C. No. 79.782.747 de Bogota
TP.74295del C. S. delaJ.

World Trade Center - Torre A, Calle 100 No. 8A ~ 37, Piso 1.0, Bogota D.C., Colombia
Tel +57 1 601-7700, Fax + 57 1 601-7799, office(@olarteraisbeck.com, www.olarteraisbeck.com
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Traduccién oficial del Inglés por Marlén Neira Castro, resolucion 2117 del
Ministerio de Justicia de Colombia

APOSTiLLA EN PODER DE SB PHARMCO PUERTO RICO INC.
Certificado de Notario De Pinna en espafiol sobre funciones de Peter John
Giddings, apoderado de SB Pharmco Puerto Rico Inc., quien firma el poder. Firmado

el 20 noviembre 2003 por el Notario Pablico de Londres, Ing1aterra: James Kerr
Milligan

APOSTILLA ‘
(Convencidn de la Haya del 5 de octubre de 1961) -
1. Pais: Reino Unido de Gran Bretafa e Ir)anda del Norte

- Este documentp Pablico

ha sido firmado por Jdames Kerr Milligan

Quien ejerce funciones de N@tario publico .
4, Lleva el sello del Notario pdb]ico

CERTIFICADO
En Londres

E1 21 noviembre 2003
- Por el Secretario de Estado Principal de su Majestadb.para Asuntos
exteriores y de la Mancomunidad | '
8. No. G293253 v
9. Gran Sello de la Oficina de Asuntos exteriores y de la Mancomunidad
10. Firma 1égib1e de L.D. Wait- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a la Convencidén de la Haya del 5 de octubre de
1961 debe pasar por la seccidén consular de la Misién que representa el pais.

PODER DE REPRESENTACION
Bilingiie inglés- espafiol firmado por Peter John Giddings, apoderado de SB Pharmco
Puerto Rico Inc., el 19 noviembre 2003, en Brentford, Middlesex, Gran Bretafa

. CERTIFICACION NOTARIAL
Bilinglie inglés- espafiol, El1 notario certifica las funciones de Peter John
Giddings, apoderadoc de SB Pharmco Puerto Rico Inb., con sede principal ubicada
en Hatq Rey, Puerto Rico, y que el otorgante tiene facultad para suscribir el
poder.

Es traduccidn fiel del inglés, con copia para confrontacién. Bogotd, 19-12-03.

Marlen Neira-C.
i C_
MARLEN NEIRA CASTRO
Troductor e Intérprate Oficial

Inglés - Espafiol - Inglés
Resolucion No. 2117 del 7 Oct 1987
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SCRIVENER
NOTARIES

DE PinNa

N o T 4 R 1 E 5

Yo, el infrascrito, JAMES KERR MILLIGAN, Notario Pdblico de la

Ciudad de Londres, Inglaterra, por la Autoridad Real debidamente
admitido y juramentado, \

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del
puiio y letra del Sefior Don PETER JOHN GIDDINGS, cuya identidad
me consta, Apoderado de la Sociedad denominada “SB PHARMCO
PUERTO RICO INC”, Sociedad legalmente constituida y existente de
acuerdo con las leyes de Pensilvania, e inscrita bajo el ntimero 66-0489427,
con domicilio social en 105 Ponce de Leon Avénue, Hato Rey, Puerto Rico
00917, Estados Unidos de América;

QUE el citado Sefior Don PETER JOHN GIDDINGS esta debida y

suficientemente autorizado para firmar documentos de esta clase, en -

virtud del Poder otorgado en su favor por la referida Sociedad fechado el 11
de julio de 2002, copia del cual he tenido a la vista; '

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran
dentro de los objetos o actividades de la citada Sociedad, de acuerdo con la

Escritura Constitutiva y los Estatutos Sociales, los cuales he tenido a la
vista. |

Y PARA QUE CONSTE donde y como convenga y fuere necesario expido
el presente Certificado que firmo y sello en dicha Ciudad de Londres, el dia
de hoy veinte de noviembre del afio dos mil tres.

/

JAMES KERR MILLIGAN
Notario Publico de Londres, Inglaterra

DE PINNA
35 Piccadilly London Wid OLJ
Telephone:+44 (0)20 7208 2300°  Facsimile: +44 (0)20 7208 0066 DX No. 48521 Piccaditly 2

05//&0

r



v o TS - e o

v e

i
o g

APOSTILLE .
(Hague Convention of 5 October 1961 / Convention de La Haye du § octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

1. Country: United Kingdom of Great Britain and Northern Ireland M« n
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord

This public document / Le pfésent acte public

2. Has been signed by James Kerr Milligan ‘
a été signé par ' ' .
; 1 -
3. Acting in the capacity of Notary Public 3

agissant en qualité de

4. Bears the scal/stamp of ~ The Said Notary Public
est revétu du sceau/timbre de

Certified/Attesté
5. at London/a Londres 6. the/le 21 November 2003

7. by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par le Secrétaire d’Etat Principal de Sa Majesté aux Affaires Etrangéres et du Commonwealth.

8.  Number/sous No G293253

9.  Stamp: ) 10. Signature: L. D. Wait
timbre:

!
!
i

For the Secretary of State / Pour le Secrétaire d’Etat

If this document is to be used in a country which is not party to the Hague Convention of 5 October 1961,
it should be presented to the consular section of the mission representing that country.

‘h. .;_;'i‘ Fe
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OLARTERAISBECK

OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 84-55 Piso 10
BoGoTA, CoLomsIA
TELEPHONE: +57-1 638-6200
Fax: +57-1 638-6201

www.olarteraisbeck.com

PI4826

Power of Attorney

The undersigned,

Poder

“El suscrito,

SB Pharmco Puerto Rico Inc

domiciled in

domiciliado en

CSC, The United States Corporation Company, 105 Ponce de Leon Avenue, One Comptroller
Plaza, Hato Rey, Puerto Rico 00917, USA

by means of these presents hereby grants to Carlos
R. Olarte, and/or Ana Maria Frieri full and
sufficient Power of Attorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents, Utility Models, Industrial
Designs and Obtainer’s Certificates in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities,

abandon applications and collect refunds. Sufficient

power is hereby granted to.receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and

extrajudicially, to answer in court in the matter of all

claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

Signature/Firma:

Date/Fecha: 19 November 2003

por medio del presente otorga a Carlos R. Olarte,
y/o Ana Maria Frieri poder especial, amplio y
suficiente para presentar, tramitar, obtener,
defender y hacer respetar todas y cualquiera de
Patentes, Modelos de Utilidad, Disefios
Industriales y Certificados de Obtentor dela
compaiiia en la Republica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compailia, otorgar poderes a
quienes vayan a representar a la compaiiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

City,Country/Ciudad,Pais: Brentford, Middlesex, GB



OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 8A-55 Pi1so 10
BoGgoTA, COLOMBIA
TeLEPHONE: +57-1 638-6200
Fax: +57-1 638-6201

www olarteraisbeck.com

Notarial Certification Certificacion Notarial
On this date, En esta fecha,
The undersigned Notary Public certifies: el Notario Piblico suscrito certifica:
1. That 1. Que

_ Peter John GIDDINGS
of legal age and domiciled in mayor de edad y domiciliado !
980 Great West Road, Brentford, _Middlesex, TW8 9GS, GB

signed the foregoing document. _ suscribi6 el documento que antecede.
2. That the grantor has executed the foregoing 2. Que el otorgante ha suscrito el referido *:
document as attorney documento en su caricter de
of SB Pharmeo Puerto Rico Inc. de
3. That SB Pharmco Puerto Rico Inc. 4. Que _ e
having its principal place of business located in con sede principal ubicada en :

Hato Rey, Puerto Rico . S

is duly incorporated, is currently in existence, and  estd legalmente constituida, que tiene existencia
that the purposes for which the Power of Attorney is  legal vigente y que los propdsitos para los cuales
granted are within the scope of its corporate  se otorga el poder se encuentra dentro de los que
purposes. comprenden su objeto social. :

4. That the grantor has the authority to execute the . 4. Que .el otorgante tiene la representacién para
Power of Attorney and that his/her representation is  suscribir el poder, y que ésta es legitima.
legal. :

5. The foundation for my certifications contained in 3. El fundamento de mis .. certificaciones
points 2, 3 and 4 was the exhibition of the following  contenidas en los puntos 2, 3 y 4 fue la exhibicién
authentic document(s): de los (del) siguiente(s) documento(s) auténtico(s):




TRADUCCION OFICIAL No. 003-148

Efectuada el dia 5 de abril de 2004,

de un documento escrito en
Ingleés,

al cual para su identificacién se le estampa el sello de
Sergio Andrés Rueda Iglesias, Traductor e Intérprete Oficial segun
consta en el Certificado de 1Idoneidad Profesional No. 0068
expedido por la Universidad Nacional de Colombia el 26 de febrero
del 2001 y en la Resolucién No. 0138 expedida por el Ministerio de
Justicia y del Derecho el 11 de febrero de 2002.

En Inglés y en Espafiol viene poder étorgado en San Diego,
California, Estados Unidos de Américahel 28 de enero de 2004
por Neurocrine Biosciences Inc. a Carlos R. Olarte, y/o Ana
Maria Frieri, el cual se explica por si solo.
Viene certificacién notarial que confirma el cargo de la
otorg;nte, Margaret Valeur-Jensen, quien actudé en calidad de
Vicepresidente Principal y Asesor Legal General de Neurocrine
Biosciences Inc.

RECONOCIMIENTO
Estado de California -~ Condado de San Diego.
Declaracién Juramentada
El 1/28/04 ante mi, Dierde A McCall, Notario Pablico,
comparecid personalmente Margaret E. Valeur-Jensen, a gquien
conozco personalmente y quien reconocié haber firmado el
documento precedente en su calidad autorizada, y que mediante

tal firma, la persona o entidad en nombre de la cual actud,

firmé el Instrumento. '

EN FE DE LO CUAL firmo y estampo mi sello oficial. hzij_
| | SERGIO ANDR ! RUEDA IGLESIAS

C. C. 80 24773
TRADUGCTOR E INTERPRETE OFICIAL
ESPANOL - INGLES 7 INGLES - ESPANOL
RESOLUCION No. 0138 DEFEBRERO 11,2002

amiaiATEATA RNE LEATIMA V RRT ATDECHN
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(Fdo.) Dierdre A. McCall, Notario Publico, Cuyo cargo expira

el 17 de abril de 2006, segun consta en su correspondiente

sello notarial.

Estado de California

APOSTILLA
(Convencioéon de La Haya del 5 de octubre de 1961)
1. Pais: Estados Unidos de América

El presente documento publico

2. Fue firmado por Dierdre A. McCall
3. Que actud en su calidad de Notario Publico de California
4. Lleva el sello de dicho Notario Publico

Se certificd:
5. En Sacramento, California

6. El 15 de marzo de 2004

7. Por parte del Secretario de Estado Encargado de
California

8. Bajo el Numero 186724

9. Aparece Gran Sello del Estado de California

10. Kevin Shilley, Secretario de Estado.
Por: (Fdo.) Oatha

Bs fraduccidén fiel y completa efectuada por:

\\/A/Lﬁ\) ] SERGIO ANDRES RUEDA IGLESIAS

. . . C.£83:2°773
Sergio Rueda Iglesias : TRADUCTOR E INTERPRETE OFICIAL
C.C. 80.424.773 de Bogota ESPANOL - INGLES / INGLES - ESPANOL

RESOLUCION No. 0133 DE FEBRERO 11,2002
MINISTERIO DE JUSTiCIA Y DEL DERECHO
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OLARTERAlSBEGK

OLARTE RAISBECK & FRIER), LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 8A-55 Piso [0
BocoTA, CotLomBiA
TELEPHONE: +57+~1 63B-6200

FAX: +57-1 638-6201

www.olarteraisbeck.com

Power of Attorney

The undersigned,

domiciled in

by means of these presents hereby grants to Carlos

R. Olarte, and/er Ana Maria Frieri full
and sufficient Power of Attorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents, Utility Models, Industrial
Designs and Obtainer’s Certificates in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
exirajudicially, to answer in court in the matter of ali
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

.

Poder

El suscnilm
Neurocrine onsclences lnc

OmlClllaGO e;l
10555 Science Center Drive,.San Diego, CA 921 21 USA,

por medio del presente otorga atCarlos R.

Olarte, y/o Ana Maria Frieri poder
especial, amplio y suficiente para presentar,
tramitar, obtener, defender y hacer respetar todas y
cualquiera de Patentes, Modelos de Utilidad,
Disefios Industriales y Certificados de Obtentor
de la compaiifa en la Republica de Colombia, a
cuyo efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaliiia, otorgar poderes a
quienes vayan a representar a la compaiifa judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

Signatur e/F irma:;

Date/Fecha: DAY/MONE (SPELL:

City,Country/Ciudad,Pais: San Diego, Usp !

TYEAR 27 V

Margaret Va {aur-Jensen v -
i Senior VP and General Counsel

JANLARY 2004

[91002/003
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OLARTE'RAlsaEcK & FRIERI, LTDA.
LEGAL & PROFESBIONAL SERVICES

WoRtD TRADE CENTER — TORRE C
CALLE 100 Na. BA-55 Piso 10
BogoTa, CoLomaia .
TELEPHONE: +57-1 638-6200
FAX: +57-1 638-6201

www,olarteraisbeck.com

Notarial Certification | Certificacion Notarial

On this date, e ’@n
DATE(SPELE OUT MONTIY

The undersigned Notary Public certifies: - ¢l Notario PGblico suscrito certifica:

En esta fecha,

1. That T : 1 Oue

. Margaret Valeur-Jehsen L
of legal age and domiciled in maxnr de. pAad_u_dqu.ado
TOSE”‘SCIPTTCB‘CEIﬂHrﬁnVE*"‘aW’DYEgU‘CWm1 CUSA "

. signed the foregoing document. “suscribié el documento que antecede.

2. That the grantor has executed the foregoin 2. Que el otorgante ha suscrito el referido
docum s Senior VP-and. General Counsel. documento en su cardcter de

of - de
Neurocnne Blosmences Inc,
—
3. Thati ..r . - ST 4. Que
havmg its prmclpal place of busmess located con sede principal ubicada en
: ‘ _ an Diego, USA
is duly 1ucorporatcd is ourrently n e)ustem,e and estd legalmente constituida, que tiene existencia
that the purposes for which the Power of Attorney is  legal vigente y que los propésitos para los cuales
granted are within the scope of its corporate  se otorga el poder se encuentra dentro de los que
purposes. comprenden su objeto social.

4. That the grantor has the authority to execute the 4. Que el otorgante tiene la representacion para

Power of Attorney and that his/her representation is  suscribir el poder, y que ésta es legitima.
legal.

5. The foundation for my certifications contained in 5. Bl fundamento de mis certificaciones
points 2, 3 and 4 was the exhibition of the following  contenidas en los puntos 2, 3 y 4 fue la exhibicion
. authentlc document(s) L ... delos(del) siguiente(s) documento(s) auténtico(s):
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Country: United States of America
This public document

has been signed by Dierdre A. Mc Call | '
acting in the capacity of Notary Public, State of California

’

bears the seal/stamp of Dierdre A. Mc Call, Notary Pub/ic
State of California

CERTIFIED

At Sacramento, California
the 15th day of March 2004

by Deputy Secretary of State, State of California
No. 186724

Seal/Stamp:

NN |
Pl L 10. Signature

e

KEVIN SHELLEY
Secretary of State
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ACKNO WLEDGMENT

STATE OF CALIFORNIA )

: ) ss.
COUNTY OF SAN DIEGO )

{ :
appeared Margaret E. Valeur-Jensen, personally known to me to be the person whose name is

subscribed to the within instrument, and acknowledged to me that she executed the same in her

authorized capacity and that by her signature on the instrument the person, or the entity upon
behalf of which the person acted, executed the instrument.

N i /
On l/ Z,Q//D l/ , before me, Dierdre A. McCall, Notary Public, personally

WITNESS my hand and official seal. (Seal)
) 9
L / T, e 1
AMLN VIR AN T8 i oo |
NOtal’y Public y / i ) My Comm. Expiras Apr 17, 2008

Printed Name: Dierdre A. McCall
My Commission Expires April 17, 2006
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Process for preparing bicyclic compounds

The present invention relates to a novel process and an intermediate compound, useful
for preparing key intermediates in the synthesis of various bicyclic compounds, which are
potent and specific antagonists of corticotropin-releasing factor (CRF) receptors.

The first corticotropin-releasing factor (CRF) was isolated from ovine hypothalami and
identified as a 41-amino acid peptide (Vaie et al., Science 213: 1384-1387,1981).

CRF has been found to produce profound alterations in endocrine, nervous and immune
system function. CRF is believed to be the major physiological regulator of the basal and
stress-release of adrenocorticotropic hormone ("ACTH"), Bendorphin and other
proopiomelanocortin ("POMC")-derived peptides from the anterior pituitary (Vale et al.,
Science 213: 1394-1397,1981). ‘

In addition to its role in stimulating the production of ACTH and POMC, CRF appears to
be one of the pivotal central nervous system neurotransmitters and plays a crucial role in
integrating the body's overall response to stress.

Administration of CRF directly to the brain elicits behavioral, physiological and endocrine
responses identical to those observed for an animal exposed to a stressful environment.
Accordingly, clinical data suggests that CRF receptor antagonists may represent novel
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the
neuropsychiatric disorders manifesting hypersecretion of CRF.

The present invention relates to a novel process for preparing compounds of formula (I1A),
as disclosed in WO 04/094420, starting from key intermediates of general formula (1),
x ‘

[ a M

8
-
Ry N T
R 1
The variables R, R;, and X may be defined as follows, but compounds of formula (i) are
useful in the preparation of various bicyclic CRF antagonists which include, but are not
limited to, those described in WO 95/10506, WO 04/094420 , WO 03/008412 and WO

95/33750, in which the meaning of R, R,, and X may be different.

In compounds of formula (I) R, Rs, and X may have the following meanings:
R is ary! or heteroaryl, each of which may be substituted by 1 to 4 groups J
selected from:
halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6 alkenyl, C2-
C6 alkynyl, halo C1-C6 alkoxy, -C(O)R;, nitro, hydroxy, -NRsR;, cyano, and
or a group Z;
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Ri

is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, C1-C6 thioalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkyl, halo C1-C6 alkoxy,
halogen, NR;R, or cyano;

is a C1-C4 alkyl, -OR; or -NR;R;

is hydrogen or C1-C6 alkyl;

is hydrogen or C1-C6 alkyl, :

is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
C7 cycloalkyl, hydroxy, halogen, nitro, cyano, -NR;R,; -C(O)Rz;

is an halogen. ‘

Compounds of formula (1A), as disclosed WO 04/094420, Have the following structure

b4

? (1A)

| A {

8
N~
I
R

wherein
the dashed line may represent a double bond;

R’
R’
R’2

R'1o

R’y

R's2

corresponds to R;

corresponds to R1;

corresponds to R2;

corresponds to R3;

corresponds to R4;

corresponds to R5;

is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
C7 cycloalkyl, hydroxy, hatogen, nitro, cyano, -NR'3R’y; -C(O)R'z;

is hydrogen, C1-C6 alkyl, halogen or halo C1-C6 alkyl;

is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
NR';R’; or cyano;

is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
NR’;R’; or cyano;

is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyi,
NR’;R’4 or cyano;

is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
NR’';R’4 or cyano;

is R’; or -C(O)R’z;

is CR'sR’'s or is CR's when double bonded with G;

is CR'1oR'"1; oris CR'yp when double bonded with D or is CR';, when double
bonded with X when X is carbon;, ‘

is a 4-8 carbocyclic membered ring, which may be saturated or may
contain one to three double bonds, and

2
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in which:

- one carbon atom is replaced by a carbonyl or S(O)n; and

- one to four carbon atoms may optionaily be replaced by oxygen, nitrogen

or NR'y2, S(O)m, carbonyl, and such ring may be further substituted by 1 to
5 8 R's groups;

Z is a 5-6 membered heterocycle, which may be substituted by 1 to 8 R’s
groups;
m is an integer from 0 to 2.

10 Representative ring of the W definition include, but are not limited to, the following
structure and derivatives:

R Rk R, - il
N NR, *\/N NRL N R, :\/ \ AR g NS
0 ) o o
w3 w4

l___;% r)jm.). m«w o Rl r_H.

NG /NR“,

N\ /NR"* \ /N R \ /N u"(
P p
07 X0 ¥ cﬁ> Y ° o e
wo w7 w8 w9 wio
Ry, ek R, Ry, (R,
= N7 O(N
N 5(”\ N ' N | N
YOV Y Y s
[} 0 0 [¢]
wil wi2 w13 wl4 wis
in which:
15 W1 represents a 1,3-dihydro-2H-imidazol-2-one derivative;

W2 represents a imidazolidin-2-one derivative;

W3 represents a tetrahydropyrimidin-2(1H)-one derivative;

W4 represents a 2,5-dihydro-1,2,5-thiadiazole 1-oxide derivative;

WS5 represents a 1,2,5-thiadiazolidine 1-oxide derivative;
20 W6 represents a 2,5-dihydro-1,2,5-thiadiazole 1,1-dioxide derivative;

W7 represents a 1,2,6-thiadiazinane 1-oxide derivative;

W8 represents a 1,2,6-thiadiazinane 1,1-dioxide derivative;

W9 represents a pyrrolidin-2-one derivative;

W10 represents a 2,5-dihydro-1,2,5-thiadiazolidine 1,1-dioxide derivative;
25 W11 represents a 1,3-oxazolidin-2-one derivative;

W12 represents a isothiazolidine 1,1-dioxide derivative;

W13 represents a 2(1H)-pyridinone derivative;

W14 represents a 3(2H)-pyridazinone;

W15 represents a 2,3-piperazinedione derivative;



10

15

20

25

WO 2006/108693 . PCT/EP2006/003531 \\Q\

and q is an integer from O to 4, n is an integer from 0 to 6, p is an integer from 0 to 3 and
m, R's and R',, are defined as above.

In another aspect the present invention provides a process useful for the preparation of

compounds of formula (IlA):
N

N
/" o
4
~ | (I1A)
R; SN \
.

They correspond to compounds of formula (1A), in which W corresponds to a W2
derivative D and G are -CH; and R', R'y, R, R'12, and Z have the meanings as previously
defined.

In a further aspect the present invention provides a process useful for the preparation of
compounds of formula (lllA), corresponding to compounds of formula (lIA) in which R'1 is
-CH3, R’ is a pheny! derivative, Z is a pyrazolyl derivative.

(R'g),
N
(R‘S)mﬂ (o]
N/
"]
~ (A
HC” TN N

The term C1-C6 alkyl as used herein as a group or a part of the group refers to a linear or
branched alkyl group containing from 1 to 6 carbon atoms; examples of such groups
include methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert butyl, pentyl or hexy!.

The term C3-C7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3
to 7 carbon atom; examples of such groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl; while unsaturated cycloalkyls include cyclopentenyl and
cyclohexenyl, and the like.
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The term halogen refers to a fluorine, chlorine, bromine or iodine atom.

The term halo C1-C6 alkyl, or halo C1-C2 alkyl means an alkyl group having one or more
carbon atoms and wherein at least one hydrogen atom is replaced with halogen such as
for example a trifluoromethyl group and the like.

The term C1-C6 thioalkyl may be a linear or a branched chain thioalkyl group, for example
thiomethyl, thioethyl, thiopropyl, thioisopropyl, thiobutyl, thiosec-butyl, thiotert-butyl and
the like.

The term C2-C6 alkenyl defines straight or branched chain hydrocarbon radicals
containing one or more double bond and having from 2 to 6 carbon atoms; examples of
such groups include ethenyl, 2-propenyl, 3-butenyl, 2-buteny!, 2-pentenyl, 3-pentenyl, 3-
methyl-2-butenyl or 3-hexenyl and the like.

The term C1-C6 alkoxy group may be a linear or a branched chain alkoxy group;
examples of such groups include methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy
or methylprop-2-oxy and the like.

The term halo C1-C6 alkoxy group may be a C1-C6 alkoxy group as defined before
substituted with at least one halogen; examples of such groups include OCHF, or OCF,.

The term C2-C6 alkynyl defines straight or branched chain hydrocarbon radicals
containing one or more triple bond and having from 2 to 6 carbon atoms including
acetylenyl, propynyl, 1-butynyl, 1-pentynyl, 3-methyl-1-butynyl and the like.

The term aryl means an aromatic carbocyclic moiety such as phenyi, biphenyl or naphthyi.

The term heteroaryl means an aromatic heterocycle ring of 5 to 10 members and having
at least one heteroatom selected from nitrogen, oxygen and sulfur, and containing at least
1 carbon atom, including both mono-and bicyclic ring systems.

Representative heteroaryls include (but are not limited to) furyl, benzofuranyi, thiophenyl!,
benzothiophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyi, pyridyl, quinolinyi, isoquinolinyl,
oxazolyl, isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,
benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnoliny,
phthalazinyl, triazolyl, tetrazolyl, quinazolinyl, and benzodioxolyl.

The term 5-6 membered heterocycle means, according to the above definition, a 56
monocyclic heterocyclic ring which is either saturated, unsaturated or aromatic, and which
contains from 1 to 4 heteroatoms independently selected from nitrogen, oxygen and

5
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sulfur, and wherein the nitrogen and sulfur heteroatoms may be optionally oxidized, and
the nitrogen heteroatom may be optionally quaternized. Heterocycles include heteroaryls
as defined above. The heterocycle may be attached via any heteroatom or carbon atom.
Thus, the term includes (but is not limited to) morpholinyl, pyridinyi, pyrazinyl, pyrazolyl,
thiazolyl, triazolyl, imidazolyl, oxadiazolyl, oxazolyl, isoxazolyl, pyrrolidinonyi, pyrrolidinyl,
piperidinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,

tetrahydropyranyl, tetrahydropyridinyl, tetrahydropyrimidinyl, tetrahydrothiophenyl,

tetrahydrothiopyranyl, and the like.

In one aspect the present invention provides a process for preparing compounds of
formula (1A} starting from compounds of formula (1}, by a:coupling reaction catalysed by
copper

0]

(TA)

In one embodiment of the present invention the coupling reaction, similar to the Goldberg
reaction, may be performed according to the following procedure.

A solution of a suitable copper catalyst selected in the group consisting from: Cul, CuBr,
CuzBr, Cu(AcO),. Cu,0; and a suitable ligand selected in the group consisting from: cis-
or trans- N,N-dimethyl-1,2-cyclohexanediamine, a mixture of cis- and trans- N,N-
dimethyl-1,2-cyclohexanediamine, cis- or trans-1,2-cyclohexanediamine, a mixture of cis-
and trans- 1,2-cyclohexanediamine, N,N-dimethyl-1,2-diaminoethane, NN,N'N-
tetramethyl-1,2-diaminoethane, ethanolamine, 1,10-phenantroline, triphenylphosphine,
BINAP, Acac; is prepared in a suitable solvent selected among polar aprotic solvents as
defined above, or toluene, dioxane, 1,2-bis(methyloxy)ethane.

Then an inorganic or organic base as defined above is added followed by the reactive
derivative of the upper residue (-W-Z) and the suitable intermediate compound (l).

The resulting mixture is then kept at a temperature ranging from 80° to 150°C for 4-48 hr.
The mixture is then cooled at the end and worked as usual in order to provide a two layers
mixture. The organic layer is constitued by a suitable organic solvent as described above.
A suitable solvent may he added for improving the precipitation.

In one aspect the present invention provides a process for preparing the following
compounds: ‘

O
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1-{1-[1-(4-Methoxy-2-methyiphenyl)-6-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yl]-
1H-pyrazol-3-yl}imidazolidin-2-one;
1-{1-[1-(4-Methoxy-2-methylphenyl)-6-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yl}-
1H-pyrazol-3-yl}-3-methylimidazolidin-2-one;
1-{1-[1-(2,4-Dichlorophenyl)-6-methyl-2,3-dihydro-1H- pyrrolo[2 3-b)pyridin-4-yl}-1H-
pyrazol-3-yl}limidazolidin-2-one;
1-Acetyl-3-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
blpyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazalidinone;
1-Acetyl-3-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro- 1H-pyrrolo[2,3-
b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone;
1-(1{1-[4-(Ethyloxy)-2-methy!lphenyl]-6-methyl-2,3- dlhydro-1H-pyrroIo[2 3- b]pyndln-4-yl}~
1H-pyrazol-3-yl)-2-imidazolidinone;
1-[1-(6-Methyl-1-{2-methyl-4-[(1-methylethyl)oxy]pheny!}-2,3-dihydro-1H-pyrrolo[2,3-
b]pyridin-4-yl)-1H-pyrazol-3-yl}-2-imidazolidinone;
1-[1-(6-Methyl-1-{2-methyl-4-[(trifluoromethyl)oxy]phenyl}-2,3-dihydro- 1H-pyrrolof2,3-
b]pyrldln—4-yl) 1H-pyrazol-3-yl}-2-imidazolidinone;
1-(6-{6-Methyl-1-{2-methyl-4-(methyloxy)phenyl]-2, 3-d|hydro-1H pyrrolo[2,3-b]pyridin-4-
yl}-2-pyridinyl)-2-imidazolidinone;
1-(4-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2 3—d|hydro -1H-pyrrolo[2,3-b]pyridin-4-
yl}~2—pyr|m|d|nyl)-2 -imidazolidinone;
1-(2-{6-Methyi-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b] pyridin-4-
yl}-4-pyrimidinyl)-2-imidazolidinone;
1-(1-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl}-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-
yi}-1H-pyrazol-3-yl)-2-imidazolidinone;
1-(3-{6-Methyi-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b}pyridin-4-
yl}phenyl)-2-imidazolidinone;
1-(5-Methyl-1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro- 1H-pyrrolo[2,3-
b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone;
1-{1-[1-(4-Methoxy-2-methylphenyi)-6-methyl-2,3-dihydro- 1H-pyrrolo[2,3-b]pyridin-4-yl)-
1H-pyrazol-3-y!}pyrrolidin-2-one;
1-{1-[1-(4-Methoxy-2-methylpheny!)-6-methyl-2 3—d|hydro-1H pyrrolo[2,3-b]pyridin-4-yl]-
1H-pyrazol-3-yl}tetrahydropyrimidin-2(1H)-one;
3-(1-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-
yl}-1H-pyrazol-3-yl)-1,3-oxazolidin-2-one;
Methyl 5-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b]-
pyridin-4-yl}-1H-pyrazol-3-yl)-1,2,5-thiadiazolidine-2-carboxyiate 1,1-dioxide);
4-[3-(1,1-Dioxido-1,2,5-thiadiazolidin-2-yl)-1H-pyrazol-1-yl]-6-methyl-1-[2-methyl-4-
(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine;
4-[3-(1,1-Dioxido-2-isothiazolidinyl)- 1H-pyrazoi-1-yl)-6-methyl- 1-[2-methyl-4-
(methyloxy)phenyl}-2,3-dihydro-1H-pyrrolo[2, 3-b]pyridine;
3-Methyl-1-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyi}-2,3-dihydro-1H-pyrrolo[2,3-
b]pyridin-4-yl}-1H-pyrazol-3-yi}-2(1H)-pyridinone;
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2-(1-{6-Methy!-1-[2-methyl-4-(methyloxy)phenyl}-2,3-dihydro-1H-pyrrolof2,3-b]pyridin-4-
yl}-1H-pyrazol-3-yl)-3(2H)-pyridazinone;

1-(1-{6-Methyl-1 -[2-methyl-4-(methyloxy)phenyl]-z,3-dihydrd-1 H-pyrrolo[2,3-b]pyridin-4-
yl}-1H-pyrazol-3-yi)-1,3-dihydro-2H-imidazol-2-one;
1-(1-[6-Methyl-1-[2-methyl-4-(methyloxy)phenyi]- 1H-pyrrolo[2, 3-b]pyridin-4-yl}-1H-pyrazol-
3-yl)-2-imidazolidinone;

3-Methyt-4-[6-methyi-4-(3-thiazol-2-yl-pyrazol-1-y!)-2,3-dihydro- 1 H-pyrrolo[2,3-b]pyridin-1-
yl}-benzonitrile;
1-(4-Methoxy-2-methyl-phenyl)-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridine.

In one aspect, the present invention provides the preparation of 1-(1-{6-methyl-1-[2-
methyl-4-(methyloxy)phenyl]—2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-
imidazolidinone and 1-(1-{6-methyl-1-[2-methyl-4-(trifluoromethyloxy)phenyl]-2,3-dihydro-
1H-pyrrolo[2, 3-b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone which are reported in the
Experimental section as illustrative of the procedure object of the present invention.

In one aspect, the present invention provides the new compounds of formula (V).
The compounds of formula (VIl) are intermediates in the process for the preparation of
compounds of formuia (1), according to the following Scheme 1:

Scheme 1
g X
f) R gl |\
(] B e— P N —_—— R NN
R] {:}{H/N\ Rl N ‘R . ] R
R
il (Vi) 0

wherein R, R, and X are defined as above, and Lg is a leaving group selected among the
reactive derivatives of an alkylsulphonic acid and

step f stands for the formation of a reactive derivative of the hydroxy pyridine
of compounds (VH);
step g stands for nucleophilic displacement of the reactive derivative of

compounds (VIll) to give the halogenated compounds (l).

Step f stands for the formation of a reactive derivative (i.e. a leaving group, Lg) of the
hydroxy pyridine. The leaving group may be a reactive derivative of an alkylsulphonic
acid, which includes but it is not limited to mesylate, tosylate, triflate.
To a suspension of intermediate compound (VIi) in a suitable solvent which includes, but
it is not limited to, chlorinated solvents (e.g. dichloromethane), an inorganic base in
aqueous solution is added in order to provide the corresponding salt.
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The suitable inorganic base may be selected from the group consisting of: sodium
carbonate, sodium hydrogen carbonate, potassium carbonate, potassium hydrogen
carbonate, sodium hydroxyde, potassium hydroxyde.

The salt so formed may be separated and then an organic amine is added at R.T. under
N,. In one embodiment of the present invention the organic amine may be pyridine or
triethylamine.

The mixture is then cooled down to low temperature (below -10°C) and triflic anhydride
or methanesulfonic anhydride or methanesulfony! chloride is added carefully. The reaction
mixture is then usually worked-up.

In another embodiment of the present invention the solution may be added with pure
seeds of the desired intermediate compound (VIll), previously prepared.

Step g stands for nucleophilic displacement of the Ieaving group of compounds (VIII) to
give the compounds of formula (1).

In one embodiment of the present invention X may be Iodlne

In another embodiment X may be Bromine.

To a solution of intermediate compounds (VIIl) in a suitable solvent which includes, but it
is not limited to, a polar aprotic solvent selected in the group consisting of:
dimethylformamide (DMF), dimethylsulfoxide (DMSO), N-methylpyrrolidinone (NMP),
acetonitrile, a linear or branched C1-C6 alcoholic solvent or an apolar solvents, an organic
acid selected in the group consisting from: methansulfonic acid, acetic acid, p-
toluenesulfonic acid, trifluoroacetic acid, fumaric acid was added, followed by the addition
of a halide salt with alkaline ions which includes: LiCl, LiBr, Lil, NaCl, NaBr, Nal, KC!, KBr,
or KI.

The resulting mixture is usually kept at a temperature ranging from 50 to 120°C for 2-24
hr. At the end the reaction mixture is worked-up as usual in order to provide a two layers
mixture. The organic layer is usually constitued by a suitable organic solvent such as an
etheral or ester solvent, as defined above.

The crude product may be used as such in the next step for the formation of the bicylic
CRF antagonists which will be defined in the following

Compounds of formula (VI) may be prepared as disclosed in WO 04/062665 and WO
04/094420.

Compounds of formula (V1) may exist in the tautomeric form.
H

|
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A process for the preparation of compounds (IV) is one embodiment of the present
invention, starting from compounds of formula (ll) and comprising the following steps
according to Scheme 2:

Scheme 2
b)
NH, __aL_. R ™"y —————— HN@
R H R
(in Rg”>"CN o | (V)

wherein R is defined as above, Rg is a reactive group selected from: halogen, reactive
derivative of an alkylsulphonic acid, and

step a stands for alkylation of the suitable aryl or heteroayl amine of formula (il)
with a reactive derivative of butyrronitrile in presence of a base by
heating;

stepb stands for the formation of the pyrrolidinone moiety of compounds (IV)

which will form the cycle B present in the final compounds (i), by
cyclisation of compounds (lil), acid catalised and by heating to give the
desired compounds (IV).

The starting R-NH, may be a compound generally already known in literature. If not, it
may be prepared using classical approach known to the skilled person.

Step a stands for alkylation of the suitable aryl or heteroayl amine of formula (ll) with a
reactive derivative of butyrronitrile in presence of a base by heating.

The suitable aryl or heteroaryl amine is dissolved in a proper solvent which includes, but it
is not limited to, a tertiary C1-C6 dialkylamine.

In one embodiment of the present invention the tertiary C1-C6 dialkylamine may be
trietylamine or diisopropylamine together, if necessary, with a polar aprotic solvent
selected in the group consisting of: dimethyiformamide (DMF), dimethylsulfoxide (DMSO),
N-methylpyrrolidinone (NMP), acetonitrile.

The reaction is usually conducted at a temperature comprised in the range 100-150°C.

In one embodiment of the present invention the reactive derivative of butyrronitrile is an
halogen derivative. In a further embodiment the halogen may be Cl or Br.

The reactive derivative is added dropwise under N,. The reaction mixture is then stirred
for 2-6 hr. The mixture is then cooled down to R.T. and diluted with a suitable solvent
which includes, but it is not limited to, linear, branched or cyclic C1-C6 dialkylether.

In one embodiment of the present invention the solvent may be selected from the group
consisting of: methyl-t-butyl ether, dietylether, tetrahydrofuran, or dioxane.

The reaction mixture is then worked up as usual and at the end a suitable co-solvent is
added. A suitable co-solvent may be selected in the group of C1-C10 cyclic alcanes.

In one embodiment of the present invention the co-solvent may be cyclohexane.

The crude product may be used as such in the next step. '
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Step b stands for the formation of the pyrrolidinone moiety of compounds (1) which will
form the cycle B present in the final compounds (i), by cyclisation of compounds (lil).

To a suspension of intermediate compounds (lil) in a suitable solvent, which includes, but
it is not limited to, a linear or branched C1-C6 alcoholic solvent or a C1-C10 aromatic
solvent or a linear, branched or cyclic C1-C6 dialkylether.

in one embodiment of the present invention the alcoholic solvent may be iso-propanol; the
aromatic solvent may be toluene and the etheral solvent may be tetrahydrofuran (THF).
Then 1.5 eq. of an acid are added at R.T. under N,.

The most suitable acid may be selected among the organic acid or inorganic acids
common to the skilled person.

Organic acids include, but are not limited to:, acetic acid, malic acid, maleic acid, fumaric
acid, lactic acid, tartaric acid, citric acdi, formic acid, gluconic acid, succinic acid, piruvic
acid, oxalic acid, oxaloacetic acid, trifluoroacetic acid, benzoic acid, methansulphonic
acdi, ethanesulphonic acdi, benzenesuiphonic acdi, p-toluensulphonic acid,
methanesulphonic acid and isethionic acid.

Inorganic acids include, but are not limited to : hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulphoric acid, nitric acid, phosphoric acid, hydrogen phosphoric acid.

In one embodiment of the present invention the organic acid may be p-toluenesulfonic
acid or methanesuifonic acid and the inorganic acid may be hydrochloric acid (HC!).

The mixture is then usually heated to reflux for 4-8 hr, and at the end worked as usual in
order to provide a two layers mixture. The organic layer is usually constitued by a suitable
organic solvent which includes, but it is not limited to, chlorinated solvents or esters of
organic acids. |

In one embodiment of the present invention the chlorinated soivent may be
dichloromethane and the ester of organic acid may be ethylacetate.

The crude product may be used as such in the next step.

In one aspect of the present invention step a and step b may be performed continuously
without isolating intermediate (Iif), according to the following Scheme 3, in order to
produce compounds of formula (IVB), which can be used as compounds (IV) after
treatment in basic conditions.

Scheme 3
NH a) R. b) . X
},2 2 [ y{/\/\CN} H,N J\E Rg
Rg”~""CN
() () : (lvB)

1"
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Compoun'ds (IV) may be isolated as a suitable salt, for example hydrobromide, depending
of the type of reactive butyrronitrile used in step b). Then bromobutyrronitrile will be used
for obtaining compounds (1VB) as hydrobromide
The preparation of 1-[2-methyl-4-(triflucromethyloxy)phenyl]-2-pyrrolidinimine hydro-
bromide included in the Experimental Section is an illustration of this alternative way of
performing the process of the present invention.

A process for the preparation of compounds (VII) is another embodiment of the present
invention, starting from compounds of formuia (V) and comprising the following steps:
Scheme 4

E
o) d) e
R R ' H R ‘ R
(V) (V) (Vi) (vin

wherein R and R, are defined as above, and

step ¢ stands for a Michael addition of compounds (IV) to a butynoate
derivative by heating;

stepd stands for cyclisation in basic conditions to givé the aromatic
compounds (VI);

step e stands for salt formation by addition of the suitable acid to the

compounds (VI).

Compounds (V) may be replaced in Scheme 4 by compounds (IVB) providing an initial
step ¢’ of basic treatment in a suitable base as illustrated in the following Scheme 5.

Scheme 5
E

Lo 1 4.
“zN"(.;) TR Pr'[;) LN
R |Rg" 2.¢ R R; %
(IVB) v .‘ V1)
D g
ﬁ\‘ B-
A HH/N\R

Vi)
Step ¢ stands for a Michael addition of intermediate compounds (IV) to a suitable
butynoate derivative. ‘

+
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To a solution of intermediate compounds (IV) in a suitable sc}lvent which includes but it is
not limited to, an etheral solvent, a polar aprotic solvent or an alcoholic solvent as defined
above, 1.0 - 1.5 eq of an ester derivative of 2-butynoate is added at R.T. under N,.

in one embodiment of the present invention the ester derivative of 2-butynoate may be
ethyl 2-butynoate.

The mixture was heated to reflux and kept for 2-20 hr before allowing cooling down to
R.T.. The reaction mixture was then evaporated to dryness The crude oil may be used as
such in the next step.

Step d stands for cyclisation in basic conditions of the intermediate compounds (V) to give
the aromatic compounds (VI). To a solution of the intermediate compounds (V) in a
suitable solvent selected among etheral solvents, alcoholic solvents or polar aprotics
solvents as defined above, a suitable base selected in the group consisting from:
potassium t-butoxide, lithium hexamethyldisilazane, diazabicyclo{2.2.2]octane, 1,8-
diazabicyclo[5.4.0Jundecen-7-ene, sodium hydride; is added at R.T. under N,.

The reaction mixture is then generally heated to reflux and stirred for 2-14 hr and at the
end worked as usual in order to provide a two layers mixture. The organic layer is usually
constitued by a suitable organic solvent which includes, but it is not limited to, chlorinated
solvents. ‘

In one embodiment of the present invention the chlorinated solvent may be
dichloromethane.

The crude product may be used as such in the next step.

Step e stands for the formation of compounds (VII) by addifion of the suitable acid to the
intermediate compounds (V1).

A compound (Vi) is dissolved in a suitable solvent which includes, but it is not limited to, a
linear, branched or cyclic C1-C6 dialkylether, a linear or branched aliphatic C1-C6 ketonic
solvent. The solution is then treated with a suitable inorganic acid.

In one embodiment of the present invention the ketonic solvent may be acetone or 2-
butanone, the etheral solvent may be tethrahydrofurane (THF) and the acid may be a
sulphonic acid. In a further embodiment the sulphonic acid may be p—toluensulphomc acid
or methanesulphonic acid.

In another embodiment the solution may be added W|th pure seeds of the desired
intermediate compound (VI1), previously prepared.

After 2-10 hr the suspension is filtered and the cake washed with another solvent.

The collected solid is then dried in the usual way.

We have found, and it is another embodiment of the present invention, that the formation
of compounds (VIl) improves the process management as far as regards the purification
procedures. In fact, by the introduction of these salts formation it is now possible to have
reasonable clean intermediates without using chromatographic procedures. In addition
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isolation of such intermediates allows a better control over the impurity profile in the next
steps. ‘

EXAMPLES
In the Intermediates and Examples unless otherwise stated: |

All temperatures refers to °C. Infrared spectra were meaéured on a FT-IR instrument.
Compounds were analysed by direct infusion of the sample dissolved in acetonitrile into a
mass spectra operated in positive electro spray (ES"*) ionisation mode. Proton Magnetic
Resonance (1H-NMR) spectra were recorded at 400 MHz, chemical shifts are reported in
ppm downfield (d) from Me4Si, used as internal standard, and are assigned as singlets
(s), broad singlets (bs), doublets (d), doublets of doublets (dd), triplets (t), quartets (q) or
multiplets (m). A strategy comprising of NOE (Nuclear Overhauser Effect) correlation
and/or 1H,15N long range scalar correlations measurements has been implemented in
order to allow elucidation of possible regio-isomers structure of compounds of the present
invention. Proposed structures were verified by measurement of the vicinity in the space
of key hydrogens, thus 1D Nuclear Overhauser difference spectra were used to measure
1H,1H-dipole-dipole correlations.

In cases where NOE measurements were not conclusive, 1H,15N long range scalar
correlations were measured via 1H,15N-HMBC experiments. A delay corresponding to an
average long range scalar coupling 2,3J(1H,15N) of 6Hz was set for optimal result.
Column chromathography was carried out over silica gel (Merck AG Darmstaadt,
Germany). The following abbreviations are used in the text: EtOAc = ethyl acetate, cHex =
cyclohexane, CH,Cl, = DCM, dichloromethane, Et;O = dietyl ether, DMF = N,N'-
dimethylformamide, DIPEA = N,N-diisopropylethylamine, MeOH = methanol, EtzN =
triethylamine, TFA = trifluoroacetic acid, THF = tetrahydrofuran, NMP = N-methyl-2-
pyrrolidinone, MTBE = methyl-tert-butyl ether, IPA = isopropanol, DABCO =
Diazabicyclo[2.2.2]octane, DBU = 1.8-Diazabicyclo[5.4.0]uhdecen-?—ene, BINAP = 2,2'-
Bis(diphenylphosphino)-1,1-binaphthyl, Acac = 2,4-Pentanedione, MEK = methyl ethyl
ketone. '

The method HPLC used for the purity determination is the following:

Column Phenomenex Luna 3y C18(2) - 50 x 2.0 mm
Wavelength 220 nm

Flow TmL

Injection volume 5ulL (2ul)

Temperature 40°C .

Run Time 10 min ‘

Sample conc. ca. 0,5mg/mL (ca. 1 mg/mL)

Mobile Phase Solution A: 0.05% TFA in water

, 14
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Solution B: 0.05% TFA in ACN/

Gradient FAST gradient:
0.00 - 8.00 min............. «......from 100% A down to 5%
8.01-8.10min:......coeeeveeene from 5% A up to 100%
8.11- 10.00 min:......c.ceene. 100% of A

EXAMPLE 1

Preparation of intermediate (ll|

t

R‘g/\/\CN (|||)

A solution of tertiary amines (e.g. TEA, DIPEA; 1 eq) and RNH; (1 eq.) in polar aprotic
solvent (e.g. DMF, NMP) was heated to 100-150°C. 4-X- butyrronitrile, where X = Cl or Br;
1 eq) was added dropwise under N,. The reaction mixture was heated for 2-6 hr. The
mixture was cooled down to R.T. and diluted with ether (e.g. MTBE, Et,0). Water was
added and the phases were separated. The organic layer was further washed with water
and evaporated to low volume. New ether was added and the mixture again evaporated to
low volume. The mixture was treated with cyclic alcanes (e.g cyclohexane) over 20
minutes and the resulting suspension aged at room temperature for 1-5 hr. The
suspension was filtered and the cake washed with a mixture ether /alcane mixture. The
title compound was collected as a solid.

4-{[2-methyl-4-(methyloxy)phenyllaminolbutanenitrile
Yield: 65-70% th

4-{[2-methyl-6-(methyloxy)-3-pyridinyllamino}butanenitrile
Yield: 80%

All the analytical data are set forth in the following Table 1-1

Table 1-1

Cpd. R Analytical Data

No.

1-1 2-methyl-4-methoxy- | NMR ('H, CDCh): NMR ('H,
pheny! DMSO-dg): & 6.65 (d, 1H), 6.63

(dd, 1H), 6.47 (d, 1H), 4.49 (bt,
1H), 3.64 (s, 3H), 3.10 (q, 2H),
2.59 (t, 2H), 2.09 (s, 3H), 1.86
(m, 2H).

M/S (m/z): 205 (MH]"

HPLC % ala > 99
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1.2 2-methyl-4-methoxy- | NMR (*H, DMSO-ds): § 6.94 (d,
3-piridynyl 1H), 6.53 (d, 1H), 3.85 (s, 3H),
3.28 (, 2H), 3.14 (bs, 1H), 2.50
{t, 2H), 2.33 (s, 3H), 1.97 (m,
2H)

M/S (m/z): 206 [MH]'

HPLC % a/a 81%

EXAMPLE 2
Preparation of Intermediates (1V)

wdy V)
R i

To a suspension of intermediate (Ill} in alcoholic solvents (e.g IPA), aromatic solvents
(e.g. Toluene) or etheral solvents (e.g THF), an organic acid (e.g. p-toluenesulfonic acid;
methanesuifonic acid) or a mineral acid {e.g. HCI 5-6N in IPA) (1.5 eq) was added at R.T.
under N,. The mixture was heated to reflux for 4-8 hr, allowed to cool down to R.T. and
evaporated to low volume. Water was added, the clear solution evaporated again to low
volume and treated with NaOH agqueous solution. The mixture was extracted with organic
solvent (DCM, ethyl acetate) and the organic layer further washed with NaCl aqueous
solution. The organic layer was evaporated down to dryness. The crude product was used
as such in the next step.

i

t

1-[2-methyl-4-(methyloxy)phenyl}-2-pyrrolidinimine ‘
4-{[2-Methyl-4-(methyloxy)phenyl]lamino}butanenitrile (0.78Kg) was treated with HCl 10%
in water (2.34L) and the solution heated to 85°C. After 4 hour the mixture was cooled
down to 20°C, diluted with NaOH 10% and extracted with DCM. The aqueous layer was
further extracted with DCM. The combined organic layers were washed with NaCl 15%.
The collected organic phase was diluted with THF, distilled to about 1L volume (50°C
jacket, 250mbar). THF was added and the mixture distilled again to about 1L. Fresh THF
was added one more time and the mixture again distilled down to about 4L. The product is
used as such in the next step.

Yield: 95-99% th

1-[2-methyl-6-(methyloxy)-3-pyridinyl]-2-pyrrolidinimine
Yield: 78% th !

All the analytical data are set forth in the following Table 2-1

[
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Table 2-1 ' '
Cpd. R Analytical Data :
No.
2-1 2-methyl-4-methoxy- | NMR ('H, DMSO-ds): & 7.09 (d, 1
phenyl 1H), 6.87 (d, 1H), 6.80 (dd, 1H),

5.8-5.4 (b, 1H), 3.75 (s, 1H), i
3.54 (t, 2H), 2.51 (t, 2H), 2.11
(s, 3H), 2.01 (m, 2H).

M/S (m/z): 205 [MH]"

HPLC % a/a > 98

2-2 2-methyl-4-methoxy- | NMR ('H, DMSO-ds). § 7.53 (d, !
3-piridynyl 1H), 6.68 (d, 1H), 6.1-5.8 (b,
1H), 3.84 (s, 3H), 3.55 (t, 2H),
2.50 (m, 2H), 2.26 (s, 3H), 2.02

(m, 2H) ;
MIS (m/z): 205 [MH]' ‘
HPLC % a/a 86%
23 | 2-methyl4- NMR ('H, CDCly): & 7.84 (d,
trifluormethoxy- 1H), 7.30 (d, 1H), 7.12 (s, 1H),
phenyl 7.09 (d, 1H), 6.98 (d, 1H), 6.63

(s, 1H), 4.68 (s, 1H), 4.10 (,
2H), 3.91 {t, 2H), 3.63 (t, 2H),
3.50 (t, 2H), 2.36 (s, 3H), 2.29
(s, 3H).

MS (milz): 459 [MH]'

EXAMPLE 3
Preparation of Compounds (IVB)

Rg-

2-Methyl-4-trifluoromethyloxyaniline (30g) was dissolved in NMP (90 ml). The resulting
solution was heated up to 100 °C. Neat bromobutyrronitrile (1.1 eq; 17.2 mL) was then
added and the resuiting solution was heated at 115-118 °C for 2-4 hours.

|
17



10

15

20

25

30

35

WO 2006/108693 PCT/EP2006/003531

!

The reaction was then ailowed to cool to 45°C in 30 min. A seed of the desired compound
(0.03g) wa’s added. MTBE (270 ml) was added at 45°C .in 30-40 min. The resulting
suspensiory was cooled to 20°C in 20 min, stirred for 2 hrs and then was filtered. The cake
was washed with a mixture of 3:1 MTBE/ NMP (3 x 60 mL) and the solid dried overnight at
70 °C for 6]hrs.

Yield: 88 ¢ th from 2-Methyl-4-triflucromethyloxyaniline

NMR (1H, DMSO-d6): 9.83 (s, 1H), 8.62 (s, TH), 7.58 (d. 1H), 7.48 (d, 1H), 7.41 (dd, 1H),
3.92(t, 2H(y. 3.08 (m, 2H), 2.24 (m, 2H), 2.24 (s, 3H).
HPLC % ala 99%

EXAMPLE 4 i
Pregaratio;’n of Intermediates (V)

E
Rllwfl]} v)
R

To a solution of intermediate (IV) in etheral soivent (e.g. THF), polar aprotic solvents (e.g.
acetonitrile:), or alcoholic solvents (e.g. IPA); ethyl-2-butynoate (1.0- 1.5 eq) was added at
RT. unde:r N,. The mixture was heated to reflux and aged for 2-20 hr before allowing
cooling dolwn to R.T.. The reaction mixture was evaporated to dryness. The crude oil was
used as such in the next step.

Ethyl-3-({(

The solution containing 1-{2-methyl-4-(methyloxy)phenyl]-2-pyrrolidinimine, as previously
prepared,jwas treated with ethyl-2-butynoate (0.49L). The mixture was heated to reflux for
12-14 ho |rs. The mixture was allowed to cool to room temperature. The product is used as
such in thiz next step. ’
Yield 80-€0% th

|
Ethyl-3-({J 2E)-1-[2-methyl-6-(methyloxy)-3-pyridinyll-2-pyrrolidinylidene}lamino)-2-

butenoate';
Yield 89% th

butenoate'g

1-[2-mett]'yl-4-(triﬂuoromethyloxy)phenyl]-2-pyrro|idinimine _hydrobromide (1.4 kg) was
treated v«lfith 10% NaOH acq. solution (4.2 L) and extracted with DCM (4.2 L). The
aqueous layer was further extracted with DCM (2.8 L). The combined organic layers were
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washed wnh aqueous sodium chloride wiv 156% (5.6 L). The collected organic phase was

diluted wvth toluene (7 L), distilled to 2.8 L, diluted with toluene (14 L) and distilled to 2.8 L.

The solutlon was treated with ethyl-2-butynoate (1.1eq, 0.53 L). The mixture was heated

to reflux for about 9 hours. The mixture was allowed to cool to room temperature. The
5 productis lleed as such in the next step.

|
All the analytical data are set forth in the following Table 3-1

Table 3-1 ‘

Cpd. R Analytical Data ':

No. .’

34 | 2-methyl-d4-methoxy- | M/IS (m/z): 317 [MH]' l‘

_phenyl HPLC % al/a > 90 !

32 | 2-methyl4-methoxy- | MIS (m/z): 318 [MH]" '

3-piridynyl HPLC % a/a 79% ‘

10 j

EXAMPLE: 5 \

Preparatic"n of Intermediates (V) '

Ao

H R ‘

15 .
To a solution of intermediate (V) in etheral solvents (e.g THF), alcoholic solvents (e.g.

IPA), polz-'»r aprotics solvents (e.g. acetonitrile, DMF) was added at R.T. under N,, a base
(e.g. t-Bu"OK LiHMDS, DABCO, DBU, NaH). The reaction mixture was heated to reflux
and stcrred for 2-14 hr. The solution was allowed to cool down to R.T., evaporated to low

20 volume and diluted with chiorinated solvent (e.g. DCM). The organic layer was washed
with sat. clq NH,CI; followed by NaCl aqueous solution. The arganic layer was evaporated
to dryness and the crude product was used as such in the next step.

6-methyl-1-[2-methyl-4-(methyloxy)phenvyll-1,2,3,7-tetrahydro-4H-pyrrolo[2, 3-b]pyridin-4-
25 one .

The sciution from the previous step containing ethyl-3-({(2£)-1-[2-methyl-4-
(methylo’xy)phenyl] 2-pyrrolidinylidene}amino)-2-butenoate was treated with t-BuOK 1M in
THF (7. BL prepared by dissolution of solid tBuOK- 2eq- in THF). The t-BuOK solution
30 was added the first 20% in 30 minutes and the remaining part in 40-50 minutes. The
mixture Yvas refluxed for 6 hours. Then it was cooled to 20°C, concentrated (50°C jacket,
300-250|nbar) diluted with NH,Cl sat. sol. and extracted with DCM.The aqueous layer
was back extracted with DCM . The combined organic phases were washed with NaCl

{
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15%. The jorganic layer was distilled down to about 1L, diluted with MEK and evaporated
down to zbout 4L. Fresh MEK was added and the mixture was concentrated down to
about 4L.. The product is used as such in the next step.

Yield 75-85% th ‘

6-methyl-1-[2-methyl-6-(methyloxy)-3-pyridinyi]l-1 .2.3,7-tetréhydro-4H-pyrrolo[2§-

blgyridin—t'l-one
Yield: 15-20% th

10  6-methyl-1-[2-methyl-4- (tnfluoromethvloxv)phenvl] 1,23 7-tetrahvdro-4H-pvrroIo[2 3-
]gyndm-fi-one

The solution from the previous step containing ethyl-3-({(2E)-1-[2-methyl-4-
(tnﬂuoronllethyloxy)phenyl] 2-pyrrolidinylidene}amino)-2-butenoate was treated with t-
BuOK 1M in THF (8.26 L; prepared by dissolution of solid tBuOK- 2eq- in THF). The t-

15  BuOK so’ut:on was added in 30 minutes. The mixture was refluxed for 3 hours. Then it
was coo|e~d to 20°C, concentrated to 4.2 L (50°C jacket, 300-250mbar), diluted with NH,CI
sat. sol. Q? L) and extracted with DCM (11.2 L).The aqueous layer was back extracted
with DCM (4.2 L) .The combined organic phases were wdshed with NaCl 15% (2.8 L ) .
The orga:nic layer was distilled down to 2.8 L (50°C jacket, 300mbar), dilute¢ with THF

20 (11.2 L) and evaporated down to 2.8 L . Fresh THF (7 L) was added. The solution was
treated with CH;SOzH (0.28 L) in a dropwise fashion over 1 hr. Precipitation occcurred
during thi addition of the acid. The suspension was aged for 4-6 hours, then filtered and
the cake|washed with THF (5.6 L). The collected solid was placed in the oven at 70°C,
under recduced pressure for at least 5-6 hours.

25
Overall yjeld: 50-65%
All the analytical data are set forth in the following Table 4-1
30 Table 4-°
Cpd. R Analyticat Data ,
No. )
4-1 | 2:methyl-4-methoxy- | NMR ('H, DMSO-ds): 3 9.8 (b, |
pheny} 1H), 7.08 (d, 1H), 6.80 (d, 1H),

6.75 (dd, 1H), 5.92 (s, 1H),3.72 |
(s. 3H), 3.68 (t, 2H), 2.89 (t,
2H), 2.12 (s, 3H), 2.02 (s, 3H). 1
M/S (miz): 271 [MH]"
HPLC % ala 75-80
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42 | 2methyl4-methoxy- | NMR ('H, DMSO-dg): 8 9.93
3-pindynyl (bs, 1H), 7.55 (d, 1H), 6.67 (d,
1H), 5.99 (s, 1H), 3.84 (s, 3H),
3.73 (t, 2H), 2.94 (t, 2H), 2.28-

2.07 (2s, 6H).
M/S (mfz): 272 (MH)®
L HPLC % a/a 35-40
EXAMPLE 6
Prep_aralio'n of Intermediates (VI

[ TY |®B (Vi)

i
{
L
i

Intermediate (VI) was dissolved in etheral solvents (e.g THF), ketonic solvents (e.g
acetone, | 2-butanone), treated with  sulphonic acid (eg p-toluensulphonic;
methanes'ulphonic, triflic anhydride) and seeded with intermediate (VI)). After 2-10 hr the
suspensicn was filtered and the cake washed with further solvent. The collected solid was
placed in *lihe oven at 40°C under reduced pressure for 10-2'4 hr.

6-methyl-1-[2-methyl-4-( methyloxy)phenyl}-1 2.3 7-tetrahydro-4H-pyrroto[2,3-blpyridin-4-
one methianesulfonate :

The solut:ion containing 6-methyl-1-[2-methy|-4-(methyloxy')phenyl]-1.2,3,7-tetrahydro-4H-
pyrrolo[2,3-b]pyridin-4-one as previously prepared, was treated with CH3SO3H (0.187L) in
a dropwisl;e fashion over 20-25 minutes (temperature rose from 20°C to 30°C internally)
and seecil!ed with the title compound. Precipitation occurred soon after seeding. The
suspension was aged for 6 hours, then filtered and the cake washed with 2-butanone. The
collected [solid was placed in the oven at 40°C, under reduced pressure for 10-12 hours.
Yield: 90-95% th

6-methyl-1-[2-methyi-4-(methyloxyiphenyll-1 .2.3.7-tetrahv&ro-4H-pvrro|o[2.3-b]pvridin-4-

one 4-methyibenzenesulfonate {
Yield: 54% th (
6-methyli1 -{2-methyl-4-(trifluoromethyloxy)phenyll-1 2.3 7-tetrahydro-4H-pyrrolof2.3-
blpyridin'4-one trifluoromethanesulfonate ‘
A saturated aqueous solution of NaHCO; (6 L) was added at room temperature to a
suspension of 6-methyl-1-[2-methyl-4-(triﬂuoromethyloxy)phenyl]-1,2,3,7-tetrahydro-4H-

21
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pyrrolo[2,3-b]pyridin-4-ane (1 Kg) in dichloromethane (10 ﬂ). The resulting mixture was
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stirred for 20 min at room temperature. The separated organic phase was washed with a
15 % (w/vﬂ aqueous solution of NaCl (3 L), then was diluted with CH,Cl, (10 L). The
resulting sialution was distilled down to 10 L. Fresh CH.Cl, (5§ L) was added and the
solution wais concentrated to 10 L. Fresh CH,Cl; (5§ L) was added and the solution was
concentratflad again to 10 L. The solution as such is used in the next step.

All the ana

Table 5-1

Cpd.

No.

R

Analytical Data

5-1

2-m4'ethyl-4-methoxy-
phetyl

NMR ('H, DMSO-dg): 5 12.36-
12.70 (2bs, 2H), 7.33 (d, 1H),
7.00 (d, 1H), 6.92 (dd, 1H),
6.26 (s, 1H), 4.02 (bm, 2H),
3.81 (s, 3H), 3.11 (m, 2H), 2.34
(s, 3H), 2.25-2.20 (2s, 6H).
HPLC a/a > 98

5-2

2-m:ethyl-4-methoxy-
3-piridynyl

NMR ('H, DMSO-de): & 12.34-
12.00 (2bs, 2H), 7.50 (d, 2H),
7.32(d, 1H), 7.13 (d, 2H), 7.00
(d, 1H), 6.92 (dd, 1H), 6.26 (s,
1H), 4.02 (m, 2H), 3.80 (s, 3H),
3.1 (m, 2H), 230 (s, 3H),
2.24-2.19 (2s, 6H).

HPLC a/a > 98

5-3

2~n|tethyl-4-
vi

filoromethoxy

NMR (1H, DMSO-d6): 12.48
(s, 1H), 12.06 (s, 1H), 7.56 (d,
1H), 7.48(d, 1H), 7.36 (dd, 1H),
6.30 (s, 1H), 4.04 (s, 2H), 3.11
@t, 2H), 2.29 (s, 3H), 2.26(s,
6H).

HPLC % ala 98%

EXAMPLE 7
Preparatif’)n of Intermediates (VIII)

(v,

[

!

lytical data are set forth in the following Table 5-1-

!
i
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b

To a suspension of intermediate (VIl) in chlorinated solvents (e.g. DCM), an inorganic
base in aqueous solution was added. After phase separation the organic one was washed
with NaCl aqueous solution and dried. An amine (e.g. pyridine, TEA) was added at R.T.
under N, at the organic solution. The mixture was cooled down to low temperature (below
-10°C) and triflic anhydride or methanesulfonic anhydride or methanesulfony! chloride
was added in a dropwise fashion. The reaction mixture was allowed to warm up to 5°C
over 30 minutes and treated with sat.aq NaHCO;. Phases were separated and the organic
one was further washed with water and concentrated to oil. The oil was dissolved in
alcoholic solvent (IPA) and seeded with intermediate (VIll). The suspension was stirred for
1-4 hr, then water was added over 30 minutes and the mixture aged for additional 1-5 hr.
The suspension was filtered, the cake washed with an alcohol/water mixture 1/1, collected
and dried in the oven at 35-40°C under high vacuum for 12f14 hours. The title compound
was obtained as a solid.

|
8-methyl-1-[2-methyl-4-(methyloxy)phenyll-2,3-dihydro-1H-pyrrolof2, 3-b]pyridin-4 -y
trifluoromethanesulfonate
6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-1,2,3,7-tetrahydro-4 H-pyrrolo[2,3-b]pyridin-4-
one methanesulfonate as previously prepared (0.4Kg; 1eq) was suspended in DCM (4L)
and treated with NaHCO, sat. sol. (2.4L). Phases were allowed to separate and the
organic one washed with NaCl 15%. The organic layer was diluted with DCM and the
solution distilled down to 4L. Fresh DCM added again and the mixture distilled down to 4
residual litfres. The solution was treated with Pyridine (0.097L, 1.1eq) and cooled down to
-15°C. Triilic anhydride (0.193L, 1.05eq) was added over 60min keeping the temperature
below -10°C. The mixture was allowed to warm up to 5°C over 20min and quenched with
NaHCO; sat. over 20 minutes keeping temperature at 5°C . The biphasic mixture was
allowed to warm up to R.T. while stirring for additional :20 minutes to complete CO,
evolution; then allowed to separate. The organic one further washed with water, distilled
down to 1.6L (50°C jacket, 250mbar) and diluted with IPA. The solution was distilied down
to about 2L (50°C jacket, 100-150mbar), diluted with fresh IPA and again distilled down to
about 2L (50°C jacket, 100-150mbar). The solution was brought to room temperature and
seeded with the title compound. The siurry was aged for 60min. Water was added over
30min and the resulting suspension aged for 90min before being filtered. The cake was
washed with IPA-water 1:1, collected and placed in the oven at 35°C, under reduced
pressure overnight. ‘
Yield: 80-85% th ‘

8-methyl- 1-[2-methy!-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-blpyridin-4-vi
methanesulfonate
Yield: 82% th

6-methyl-1-[2-methyl-4-(triflugromethyloxy)phenyl]-2,3-dihydro-1H-pyrrolol2, 3-blpyridin-4-
vl triflucromethanesulfonate ;

23 |
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Pyridine (111 equiv, 0.21 L) was added to the solution containing 6-methyi-1-[2-methyl-4-
(trifluoromethyloxy)phenyl]-1,2,3,7-tetrahydro-4H-pyrrolo[2,3-b]pyridin-4-one trifluoro-
methanesulfonate and the resulting mixture was cooled down to -15 °C, Neat
triﬂuorome.f:hanesulfonic anhydride (1.05 equiv, 0.41 L) was then added dropwise
maintaining, the temperature ranging below -10 °C, then the solution was heated up to 5
°Cin40 m;in. A saturated aqueous solution of NaHCO; (5 L) was then added dropwise in
30 min, keeping the temperature below § °C. The solution was finally heated up to 20 °C
in 30 min,. The separated organic layer was then washed with water (5 L) and
concentrated to 4 L. Fresh IPA (8 L) was then added and the resulting solution was
distilled dcwn to 8 L. Fresh IPA (8 L) was added and the solution was distilled down to 8
L. The solllmon was cooled down to room temperature. A yellow solid precipitated at room
temperatu'e. The resulting suspension was _stnrred for 0.5‘ h at room temperature, then
water (8 l!) was added and the suspension was stired overnight, filtered and the solid
was washf'ad with a mixture of IPA/water 1.1 (2x2 L) and dried overnight at 40 °C under

i

high vacu IJm.

Overall yield: 80-95%
|

All the anaiytical data are set forth in the following Table 6-1

Table 6-1

Cpd. f R Analytical Data
No. !

6-1 2-raethyl-4-methoxy- | NMR ('H, DMSO-de): § 7.17 (d,
phianyl 1H), 6.85 (d, 1H), 6.77 (dd, 1H),
6.40 (s, 1H), 3.89 (¢, 2H), 3.73
(s, 3H), 3.16 (1, 2H), 2.17-2.11 ‘
(2s, 6H) ‘
M/S (m/2): 403 [MH]*
HPLC % afa > 99

- mE e N A AA e

6-2 2-’nethyl-4-methoxy- NMR ('H, DMSO-dg): § 7.22 (d,
3-niridynyl 1H), 6.89 (d, 1H), 6.82 (dd, 1H),
6.49 (s, 1H), 3.91 (1, 2H), 3.76
(s. 3H), 3.52 (s, 3H), 3.18 (t, |
2H), 2.20 (s, 3H), 2.15 (s, 3H) '
M/S (m/z): 349 [MH]"

HPLC % al/a > 99

24
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| 3
63 |2 me‘thym-tnnuoro- NMR (1H, DMSO-d6): 7.44 (d, 7
metr'oxyphenyl 1H), 7.34 (s, 1H), 7.24 (d, 1H),
g 6.52 (s, 1H), 3.99 {t, 2H), 3.22
g (t, 2H), 2.23 (s, 3H), 2.21(s. f

{ 3H). '

| HPLC a/a 98%

EXAMPLEl 8

! R

General Q eparation of compounds of formula (| 1
! |

‘ X |

| e }

| n

i RNN 0 |

To a solufion of intermediate (VIli) in polar aprotic solvents"(e.g. DMF, NMP, acetonitrile),
alcoholic solvents (e.g. IPA) or apolar solvents (e.g. tolueﬁe) was added an organic acid
(e.g. methansulfonic acid, acetic acid, p-toluenesulfonic acid, trifluoroacetic acid, fumaric
acid) followed by a halide salt (e.g. LiX, NaX, KX; X = Cl, Br, 1) and the resulting mixture
was heated at 50-120°C for 2-24 hr. 4

The mlxture was allowed to cool down to R.T. and diluted with ethereal or estereal
solvents (e g. MTBE, AcOEt) and washed with NaOH 1 N; the organic phase was washed
twice wnh water then dried over Na,SQO,. The removal of soIvents under reduced pressure

gave the intermediate (VI that was used as such in the next step.
i .

3-Chloro8-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2, 3-d|hvdro 1H-pyrrolo[2,3-b]pyridine
Yield: 85 95% th ;

3-Bromo-6-methyl-1-[2-methyl-4-
To a scf)lution of 6-methyl-1-{2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
b]pyridinf-4~yl trifluoromethanesulfonate as previously prépared (1.2 Kg, 1.0 eq) in DMF
(4.2 L) under a N, atmosphere, CH;SO3H (232.25 mL) was added followed by sodium
bromide (460.33 g). The resulting mixture was heated at 85°C for 2.5 h.
The mnxlure was diluted with MTBE and washed with NaOH 1 N; the aqueous phase was
extracted again with MTBE and the combined organic phases washed twice with water.
The organic layer was distilled down to 3.0 L (50°C Jacket 500 mbar), diluted with fresh
DMF arrd again distilled down to 3.0 L (50°C jacket, 100-150mbar). The DMF solution was
used as such in the next step. f

Yield 85;-95 % th
3-lodo-6-methyl-1-[2-methyl-4- }
To a s,';olution of 6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
b}pyridifj\-4-y| trifluoromethanesulfonate (30C g, 1.0 eq‘:‘) in NMP (1.05 L) under a N,

f 25 !

? :"
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atmospherz, CH3;SO3H (58 06 mL) was added followed by potassium iodide (185.7 g).
The resulting mixture was heated at 85°C for 7 h. !

The muxtuue was diluted with AcOEt and washed with NaOH 1 N; the organic phases
washed tw:ce with water. The organic layer was distilled down to about 1 L (50°C jacket,
500 mbar) diluted with fresh NMP and again distilled down to about 1 L (50°C jacket,
100-150m Jar) The NMP solution was used as such in the next step. The HPLC purity
was greator then 92 % a/a.

Yield; 85- °l5% th

1

4-lodo-6-methyl-1 -[2-methyl-6-(methvloxy)-3-pyridinyl]-Z,S-dfihvdro-1 H-pyrrolo[2,3-
blpyridine ‘ |

The title compound may be prepared according to the procedure described above.
3-lodo-6-rethyl-1-[2-methyl-4-(trifluoromethyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
blpyridine !

To a solutlon of 6-methyl-1-[2-methyl-4-(trifluoromethyloxy)phenyl]-2,3-dihydro-1H-
pyrrolo[2, ‘l -blpyridin-4-y! trifluoromethanesulfonate (0.4 kg) in NMP (1.6 L) under a N,
atmosphere, CH;SO;H (0.068 L, 1.2 equiv) was added followed by potassium iodide (2.0
eq, 0.291 ’kg). The resulting mixture was heated to 90°C for 2 hrs.

The mixture was cooled down to 25°C, diluted with AcOEt (4 L) and washed with NaOH 1
N (2 L) tolreach pH=8-8, then the organic layer was washed 2 times with water (1.6 L).
The orgarllic layer was distilled down to 1.2 L, further ethyl acetate was added (2 L) diluted
and the mixture was distilled down to 1.2 L. NMP (0.8 L ) was added and again distilled
down to 1 .2 L. The NMP solution was used s such in the next step.

The HPL(, purity was greater then 95 % a/a.

)
{

All the analytical data are set forth in the following Table 7-?

Table 7-1 ‘
cpo. | X | R Analytical Data |
No. |
71 | C 2-methyl-4-methoxy- | NMR ("H, DMSO-ds): § 7.17 (d,

pheny! 1H), 6.87 (d, 1H), 6.80 (dd, 1H),
6.43 (s, 1H), 3.86 (t, 2H), 3.76
(s, 3H), 3.11 t, 2H), 2.14 (2,
6H)

M/S (mvz): 289/291 [MH]*

HPLC % afa > 92%

26 (
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{

7.2 Br 2-methyl-4-methoxy- | NMR ('H, DMSO-ds): § 7.17 (d,
phenyl 1H), 6.87 (d, 1H), 6.80 (dd, 1H),'
6.56 (s, 1H), 3.86 {t, 2H), 3.76
(s, 3H), 3.06 (¢, 2H), 2.15-2.14’

(25, 6H) .
'S (miz): 333335 [MH]'
HPLC % a/a > 80%
73 |1 2-methyl-4-methoxy- | NMR ('H, DMSO-dg): & 7.17 (d,
pheny! 1), 6.87 (d, 1H), 6:80 (dd, 1H),

6.56 (s, 1H), 3.86 (1, 2H), 3.76
(s. 3H), 3.06 (t, 2H), 2.152.14
(2s, 6H) 4
WS (m/z): 381 [MH]" :
HPLC % a/a > 90%

EXAMPLEIQ
General preparatuon of compounds of formula (IA}

A solution of a copper catalyst (e.g. Cul, CuBr, Cu,Br, Cu(AcO),, Cu,0) and a ligand (e.g.
cis- or trapns- N,N-dimethyl-1,2-cyclohexanediamine, a mixture of cis- and trans- N,N*-
dimethyl-1,.2-cyclohexanediamine cis- or trans-1,2-cyclohexanediamine, a mixture of cis-
and trans- 1 ,2-cyclohexanediamine, N, N'-dimethyl-1,2-diaminoethane, NN,N'N*-
tetramethy’l 1,2-diaminoethane, ethanolamine, 1,10-phenantroline, PPh;, BINAP, Acac)
was prepared in a suitable solvent (e.g. DMF, NMP, DMSO, acetonltrlle dioxane,

toluene ).
Then an (inorganic or organic base (e.g. potassium carbonate, cesium carbonate,
potassium phosphate, ter-BuOK, DBU, TEA, DIPEA) was added followed by the Z-W-
reactive derivative and the intermediate (VIIl). The resultmg mixture was heated at 80°-
150°C for 4-48 hr.

The m.'xture was cooled at 60°C and water was added dropwise. The suspension was
stirred at ioom temperature for 1 hr, then the white precipitate was filtered and washed
upon the filter once with a 1/ 2 mixture of DMF/ water, then twice with water. The solid
was driedat 80°C for 24hr to obtain the title compound as crude.

The crudel was dissolved at room temperature in a suitable mixture, such as DCM / MeOH
9/ 1. The solution was filtered through a carbon pad washing upon the filter with a
DCM/MeOH mixture 9/ 1. The mixture underwent a solvent exchange into a suitable
solvent Sl‘lCh as alcohols (e.g. Methanol) or aromatic ether (e. g. Anisole). The resuiting
suspension was aged for 2 hr, filtered and washed upon the filter with MeOH. The
collected 5olid was dried at 80°C for 24 hr to obtain the title compound.

Preparation _of 1-{1-[1-(4-Methoxy-2-methylphenyl!)-6- methvl 2,3-dihydro-1H-pyrrolo[2,3-

b]gyridin-t -yll-1H-pyrazol-3-yilimidazolidin-2-one |
27 ‘
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1-(1H-pyrazol-3-yl)-2-imidazolidinone

A solution of 3-aminopyrazole (11Kg) in THF (44L) was treated with 2-chloroethyl
isocianate {41.9Kg). The mixture was aged for 6 hours, then n-Heptane was added over
30 minutes and the mixture cooled to 0-5°C. After 2 hours the suspension was filtered and
the cake washed with cold n-Heptane resuiting in 34.6 Kg of N-(2-chloroethyl)-3-({[(2-
chloroethyliamino]carbonyl}amino)-1H-pyrazole-1-carboxamide.

The above compound was dissolved in THF and treated with sodium ethoxide 21% wt/wt
solution in =thanol over 3 hours. The slurry was aged at R.T. for 24 hours, then cooled to
0-5°C and aged for 2 additional hours. The suspension was filtered and the cake washed
with ethanol (23L) to obtain 1-(1H-pyrazol-3-yl)-2-imidazolidinone as crude.

The crude was treated with water and aged for 3 hours. The suspension was filtered and
the cake washed with water to obtain the title compound (11 96Kg)

Yield 52% th |

1-{1-[1-(4-Methox
1H-pyrazol-3-yllimidazolidin-2-one

To a suspension of Cul {11.36 g) in DMF (2.1 L), trans- NN'-dimethyl-1,2-
diaminocyclohexane (127.29 g) was added under a N, atmosphere and the green solution
stirred at room temperature for 2-12 h (the colour became green-blue). Then potassium
carbonate 325 mesh (1.237 Kg) and 1-(1H-pyrazol-3-yl)-2-imidazolidinone (1.135 Kg)
were added followed by the solution of 3-bromo-6-methyl-1-[2-methyl-4-
(methyloxy)pheny(]-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine as previously prepared, in DMF
(3.0 L). The resulting mixture was heated at 125°C for 36-42 h. The mixture was then
cooled at 60°C and 4.142 L of water were added dropwise. The suspension was stirred at
room temperature for 0.5 h, then the white-brown precipitate was filtered and washed
upon the filter with a 1:2 mixture of DMF/H,O (3.5 L) then with water (3 L). The solid was
dried at 80°C for 24 h. , |

Yield: 70% th ‘

HPLC greater than 80% a/a f

NMR ('H, CDCls): & 8.28 (d, 1H), 7.15 (d, 1H), 7.04 (s, 1H), 6.85 (d, 1H), 6.79-6.74 (m,
3H), 3.91 {t, 2H), 3.82 (t, 2H), 3.75 (s, 3H), 3.44 (t, 4H), 2.17 (s, 3H), 2.15 (s, 3H)
Structure confirmed by NOE experiment .

MS (m/z): 405 [MH]" '

The crude 1-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
blpyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone (1.4 Kg) was dissolved at room
temperature in a mixture of DCM/MeOH 9:1 (12.6 L). The solution was filtered through a
carbon filter washing upon the filter with 4.2 L of the mixture DCM/MeOH 9:1. Then
heptane {33.6 L) was added dropwise at room temperature to allow the precipitation of
pure DS that was filtered after 2 h of ageing, washed upon the filter with 5.6 L of MeOH
and dried at 80°C for 24 h. (

28
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Yield: 67% th
HPLC grea‘er then 98% ala

Alternative crystalisation

The crude 1-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
blpyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone (933 g) was dissolved at reflux (70-
80°C) in 14.2 L of a mixture anisole/ MeOH 7/3. The solution was distilled down to 9.33 L
(80°C jacket, 500 mbar), was brought to room temperature and heptane (18.66 L) was
added dropwise to allow the precipitation of the title compound. The pure DS was filtered
after 2 h of ageing, washed upon the filter with 3.7 L of he;j;tane and dried at 80°C for 24
h. '

Yield 95% th !
HPLC greater then 8% a/a *

{
{

Alternative preparation of 1-{1-[1-(4-Methoxy-2-methylphenyl)-6-methyi-2,3-dihydro-1H-
pyrrolo[2,3-blpyridin-4-yll-1H-pyrazol-3-yllimidazolidin-2-one _ starting  from  3-iodo-6-
methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1 H—pvrrolo[2,3-blpvridine

-6-methyl-2 3-dihydro-1H-
1H-pyrazol-3-yllimidazolidin-2-one !
1

To a suspension of Cul (4.74 g) in DMF (1.0 L), trans- N,N'-dimethyl-1,2-
diaminocyclohexane (53.0 g) was added under a N2 atmosphere and the green solution
stirred at room temperature for 2-12 h. (the colour became green-blue). Then potassium
carbonate 325 mesh (515.0 g) and 1-(1H-pyrazol-3-yl}-2-imidazolidinone (472.5 g) were
added followed by the solution of 3-iodo-6-methyl-1-[2-n}ethyl-4-(methyloxy)phenyl]-2,3-
dihydro-1H-pyrrolo[2,3-blpyridine as previously prepared, in DMF (1.5 L). The resulting
mixture was heated at 90°C for 15-25 h. The mixture was then cooled at 50C and 5.0 L of
water were added dropwise. The suspension was stirred at 5 'C 1-2 h, then the white-
brown precipitate was filtered and washed upon the filter with a 1:2 mixture of DMF/H20
(1.5 L) then with water (1.5 L). The solid was dried at 800C for 24 h.

Yield: 8€% th ;

HPLC greater than 80% a/a :

NMR (1H, CDCI3): 8.29 (d, 1H), 7.15 (d, 1H), 7.04 (s, 1H), 6.85 (d, 1H), 6.79-6.74 (m,
3H), 3.91 (t, 2H), 3.82 (t, 2H), 3.75 (s, 3H), 3.44 (t, 4H), 2.17 (s, 3H), 2.15 (s, 3H)
Structure confirmed by NOE experiment i

MS (nv/z): 405 [MH]+ f
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The crude 1-(1-6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
b]pyridin-4-yl-1H-pyrazol-3-yi)-2-imidazolidinone  (447.0 g) was dissolved at room
temperature in a mixture of DCM/MeOH 9:1 (5.36 L). The solution was filtered through a
carbon filter washing upon the filter with 3.0 L of the mixture DCM/MeOH 9:1. The solution
was concentrated to 3.35 L and anisole (6.7 L) was added. The mixture was distilled
again to 7.15 L and diluted with methanol (2.86 L). The resulting suspension was finally
distilled down to 7.15 L allowing precipitation of pure DS that was filtered after 2-3 h of
ageing, washed upon the filter with 1.8 L of anisole and then twice with MeOH (1.8 L). The
DS was dried at 800C for 24 h.

Yield: 73% th
HPLC greater then 98% a/a

i
Preparation of _1-[1-(6-Methyl-1-{2-methyl-4-[(trifluoromethyl)oxylphenyl}-2 3-dihydro-1H-
pyrrolo[2,3-blpyridin-4-yl}-1H-pyrazol-3-yil-2-imidazolidin-2-one
Cul (0.02 eq, 3.34 g) was added to a solution of trans- N,N'-dimethyl-1,2-
diaminocyclohexane (0.3 eq, 37.4 g) in NMP(0.8 L) under a N, atmosphere and the green
solution stirred at room temperature for 13 h (the colour became deep-biue). Then
potassium carbonate 325 mesh (3.0 eq, 0.363 kg), 1-(1Fl—pyrazol-3—yl)-2-im1dazo|idin—2-
one (2.5 eq, 0.333 Kg) were added, followed by the solution of 3-lodo-6-methyl-1-[2-
methyl-4-(trifluoromethyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine in NMP (0.8 L)
washing with 0.2 L of NMP. The resulting mixture was heated at 90°C for 28 h. The
mixture was then cooled to 35°C and CH,Cl, (5.2 L}, IPA (1.6 L) and H,O (3.6 L) were
added. The two phases were separated and the organic one washed three times with
water (1.5 L)
The organic phase was filter on CUNO filter, washed twnce with DCM/IPA 13/4 (1.6 L)
then the solution was concentrated to 5.2 L, IPA (4 L) was added and the solution
concentrated to 3.2 L. The solution was cooled to 50°C and seeded. The mixture was
cooled to 25°C, stirred at this temperature for 3 hrs. The suspension was filtered and
washed with IPA (2x 0.8 L). The solid was dried in a vacuu.ljm oven at 40°C for 5-6 hrs

i
Yield=52% (
!

All publications, including but not limited to patents and (patent applications, cited in this
specification are herein incorporated by reference as if _'each individual publication were
specifically and individually indicated to be incorporated by reference herein as though
fully set forth. ‘
i
]

It is to be understood that the present invention covers all comblnatuons of particular and
preferred groups described herein above. |
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The application of which this description and claims forms part may be used as a basis for
priority in [respect of any subsequent application. The claims of such subsequent
application) may be directed to any feature or combination of features described herein.

They may iake the form of product, composition, process, o:r use claims and may include,
5 by way of example and without limitation, the following claims:

|
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1

ocess for preparing compounds of formula (IA) starting from compounds of
nula (1) by a coupling reaction catalysed by copper between compounds of

forynula (1) and a reactive derivative of the upper residue -W-Z
W

“ T

R is aryl or heteroaryl, each of which may be s_;ubstituted by 1 to 4 groups J
selected from: !
halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6 alkenyl, C2-
C6 alkynyl, halo C1-C6 alkoxy, -C(O)Rz, nitro, hydroxy, -NR3Rs, cyano, and
or a group Z;
R, is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, C1-C6 thioalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkyl, halo C1-C6 alkoxy,
halogen, NR3R, or cyano; |
R, is a C1-C4 alkyl, -OR; or —-NR3Rg;
Rs is hydrogen or C1-C6 alky!; 1
R, is hydrogen or C1-C6 alkyl; t
Rs is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
C7 cycloalkyl, hydroxy, halogen, nitro, cyano, -NR3R.; -C(O)R;
X is an halogen; :
and I
R'| corresponds to R; ‘
R, corresponds to R1; |
R';' corresponds to R2;
RY  corresponds to R3; ;
R} corresponds to R4; !
R'f-‘; corresponds to RS;
R'('; is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
J C7 cycloalkyl, hydroxy, halogen, nitro, cyano‘. -NR’;R';; -C(O)R'2;

R'{ is hydrogen, C1-C6 alkyl, halogen or halo C1-C6 alkyl;

R'3 is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
I NR's;R's or cyano; !

Ry is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,

NR';R’40r cyano,

Ry is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl,; C2-C6 alkenyl, C2-C6 alkynyl,

NR’;R'y or cyano;
32
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Ry is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C2 C6 alkenyl, C2-C6 alkynyl,
NR';R’; or cyano; .

R'i2] is R30r-C(O)R’y; }

D is CR'gR'sor is CR's when double bonded with, G;

G is CR';oR"41 or is CR’yg when double bonded vs,/ith D or is CR'yg when double
bonded with X when X is carbon; }

w is a 4-8 carbocyclic membered ring, which may be saturated or may
contain one to three double bonds, and ‘

in which: |

- one carbon atom is replaced by a carbonyl or S(O).; and

- one to four carbon atoms may optionally bé replaced by oxygen, nitrogen
or NR’y;, S(O)n, carbonyl, and such ring may be further substituted by 1 to

8 R's groups;

Z is a 5-6 membered heterocycle, which may be substituted by 1 to 8 R’s
groups; _

m is an integer from 0 to 2. !

Process according to claim 1, for preparing the following compounds of
co; 'npounds of formula (IA):
1 z 1-{1-(4-Methoxy-2-methylphenyl)-6-methyl-2,3- dlhydro -1H-pyrrolo[2,3-b]pyridin-
4- vl] -1H-pyrazol-3-yl}imidazolidin-2-one;

-{1 -[1-(4-Methoxy-2-methyiphenyl)-6-methyi-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-
4- {ll] 1H-pyrazol-3-yl}-3-methylimidazolidin-2-one;

[1 -[1-(2,4-Dichlorophenyl)-6-methyl-2, 3-dihydro-1H-pyrrolo[2,3- b]pyndm-4-yl]-
1H- -pyrazol-3-yl}imidazolidin-2-one;

‘Acetyl -3-(1-{6-methyl-1- [2-methyl-4-(methyloxy)phenyl] -2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-4-yl}-1H-pyrazoi-3-yl)-2-imidazolidinone;
1 -'Acetyl-3-( 1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl)-2,3-dihydro-1H-
pvrrolo[2,3-b]pyridin-4-yl}-1H-pyrazol-3-yi)-2-imidaZzolidinone;
1-:-(1 -{1-[4-(Ethyloxy)-2-methylphenyl]-6-methyl-2,3-dihydro-1H-pyrrolo[2,3-
bipyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone; ,
1'[1 -(6-Methyl-1-{2-methyl-4- [(1-methylethyl)oxy]phenyl} -2,3-dihydro-1H-
plyrrolo[2 3-b]pyridin-4-yl)-1H-pyrazol-3-yl]-2- |m|dazohd|none
1L[1-(6- Methyl-1-{2-methyl-4- [(trnfluoromethyl)oxy]phenyl} 2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-3-yl]-2-imidazolidinone;
1‘:-(6-{6-Methyl-1 -[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolof2,3-
b]pyridin-4-yl}-2-pyridinyl)-2-imidazolidinone; ‘
1;-(4-{6-Methyl- 1-[2-methyl-4-( methyloxy)phenyl]-Z;‘ 3-dihydro-1H-pyrrolo[2,3-
t:]pyridin-4-y!}-2-pyrimidinyl)-2-imidazo|idinone;
1-(2-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyi]-2,3-dihydro-1H-pyrrolo[2,3-
bpyridin-4-yl}-4-pyrimidinyl)-2-imidazolidinone;
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1-(1-{6-Methyl-1 -[2-methyl—4—(methyloxy)phenyl]-2,3-dihydro-1 H-pyrrolo[2,3-
b]p)'fridin-4-yl}-1H-pyrazol-3-y|)-2-imidazolidinone; i
(2";-{6 Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro- 1H-pyrrolo[2,3-
b]p'/rld|n-4-yl}phenyl)-2-|m|dazolldmone
5 1-(5-Methyl-1-{6-methyl-1-[2-methy!-4- (methyloxy)phenyl] 2,3-dihydro-1H-
pyr{olo[z,s -b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone;
1 {‘I -[1-(4-Methoxy-2-methylphenyl)-6-methyl-2,3-dihydro-1H-pyrrolo[2, 3-b]pyridin-
4- yl] -1H-pyrazol-3-yl}pyrrolidin-2-one;
1- {.1 -[1-(4-Methoxy-2-methylphenyl)-6-methyl-2 3-d|hydro -1H-pyrrolo[2,3-b]pyridin-
10 4- )II] 1H-pyrazol-3-yl}tetrahydropyrimidin-2(1H)-one;
(1 -{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2, 3 dlhydro -1H-pyrrolo[2,3-
b]p;yndln—d, -yl}-1H-pyrazol-3-yl)-1,3-oxazolidin- 2-one,
Methyl 5-(1-{6-methyl-1-[2-methyl-4- (methyloxy)phenyl] -2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-4-yl}-1H-pyrazol-3-yl)-1,2, 5-th|ad|azolldme -2-carboxylate 1,1-
15 dmxtde)
4- |3 (1,1-Dioxido-1,2,5-thiadiazolidin-2-yl)-1H- pyrazol -1-yl]-6-methyi-1-[2-methyl-4-
(methyloxy)phenyl] -2,3-dihydro-1H-pyrrolof2,3- b]pyrldme
{ -(1,1-Dioxido-2-isothiazolidinyl)-1H-pyrazol- 1-yl]-6 methyl-1-[{2-methyl-4-
(methyloxy)phenyl]-z,3-d|hydro-1H pyrrolo[2,3-b]pyridine;
20 3-Methyl-1-(1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-4-yl}-1H-pyrazol-3-yl)-2(1H)-pyridinone;
2-:»(1 -{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2, 3-dihydro-1H-pyrrolo[2,3-
bipyridin-4-yl}-1H-pyrazol-3-yl)-3(2H)-pyridazinone;
1 -"-(1 -{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-
25 b‘[pyridin-4 -yl}-1H-pyrazol-3-yl)-1,3-dihydro-2H-imidazol-2-one;
1t -(1-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-1H-pyrrolo{2,3-b]pyridin-4-yi}-1H-
pyrazol 3-yl)-2-imidazolidinone;
3 Methyl-4-[6-methyl-4-(3-thiazol-2-yl-pyrazol- 1-yl)-2 3-dihydro-1H-pyrrolo[2,3-
b]pyndln 1-yl)-benzonitrile;
30 1-(4-Methoxy-2-methyl-phenyl)-6-methyl-4- (3-th|azo| 2-yl-pyrazol-1-yl}-2,3-
dihydro-1H-pyrrolo[2,3-b]pyridine. |

2. Process for preparing compounds of formula (I) according to the following
Scheme 1: (
35
Scheme 1 :
i g | X
)\j\,(\ ! o Lf o
| LY B — ? — RNN
RN NG ROVR ' R
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i
wherein R, Ry, X are defined as in claim 1, and Lg is a leaving group selected
among the reactive derivatives of an alkylsulphonic acid and;

i

stands for the formation of a reactive derivative of the hydroxy

pyridine of compounds (V1)
stands for nucleophilic displacement of the reactive derivative of
compounds (VIII) to give the halogenéted compounds (I).

i
1

step f

slepg

An intermediate compound of formuia (VIl) as dgﬂned in claim 2, wherein R and

R, are defined according to claim 1. *
i

Process for the preparation of compounds (l:\'/) starting from compounds of
formula (I1) and comprising the following steps according to Scheme 2:

Scheme 2

}b)
IH, __a)___. R‘g/\/\CN —f_'_’ HN,(;)
! R
(  rg™>"CN (1) : (Iv)

wherein R is defined as in claim 1, Rg is a reactive group selected from: halogen,

reactive derivative of an alkylsulphonic acid, and
stands for alkylation of the suitable aryl or heteroayl amine of

step a
formula (I1) with a reactive derivative of butyrronitrile in presence of -
a base by heating; ‘

stepb stands for the formation of the pyrrolidinone moiety of compounds

(V) which will form the cycle B present in the final compounds (1),
by cyclisation of compounds (III‘), acid catalised and by heating to

give the desired compounds (V).

1

Process for preparing compounds of formula'(IVB) according to claim 3 in which
step a and step b are performed continuously without isolating intermediate (lil),

according to the following Scheme 3. '

Scheme 3 .
|
NH a) R. ‘ b) .
P e e [k |
{
Rg”""CN ) R
(n (1 : (IvVB)

An intermediate compound of formula (IVB) as defined in claim 5 in the
preparation of compounds of formula (1), wherein R is defined according to claim

1 and Rg is defined as in claim 4.
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Process for the preparation of compounds (Vil} starting from compounds of

7.
1:ormula (V) and comprising the following steps: |
r,(
|
f

Scheme 4
€
| 1) ——— R B
ﬁ N R{ ﬁ(_{/N\R

) E d)
C
- | (‘)
HN® rN‘ R; N* N R
R R ' R
v) v (Vi)

(v)
!

wherein R and R, are defined as in claim 1, anc;i'
{

stands for a Michael addition of compounds (IV) to a butynoate
1

step ¢
derivative by heating, !
step d stands for cyclisation in basic; conditions to give the aromatic
compounds (VI); |
step e stands for salt formation by addition of the suitable acid to the

compounds (VI).

Process for preparing of comounds (VII), according to claim 7, starting from
compounds of formula (IV) in which compounds (IV) are replaced by compounds

(1VB) according to the following Scheme 5: 1;’

Scheme 5
l.¢ El ‘
.c) \ d)
HzN‘J;) R; N® NG i | N
R |Rg" 2.9 R RN &
| |
(ivB) W) X (v
al €}
{
e
/
¥
AL 1P
Ry {\R
(v13j
and ;I
step ¢’ stands for a basic treatment of compounds (IVB) with a suitable
base. :

- w
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PROCEDIMIENTO PARA LA PREPARACION DE COMPUESTOS

BICICLICOS

MEMORIA DESCRIPTIVA

La presente invencion se refiere a un procedimiento novedoso y
a un compuesto intermediario, Util para la preparacion de iﬁtermediarios-clave
en la sintesis de [diversos compuestos biciclicos, que son antagonistas
potentes y especificos de los receptores del factor liberador de corticotropina
(CRF).

El primer factor liberador de corticotropina (CRF) se aislo6 a partir
de hipotalamos d= ovino y se identific6 como un péptido de 41 aminoacidos
(Vale et al., Science 213: 1394-1397, 1981).

Se |encontré que el CRF produce alteraciones profundas en la
funcion del sist€ma endocrino, nervioso e inmune.. Se bree que el CRF es el
regulador fisioldgico principal de la liberacién basa‘i y bajo estrés de la
hormona adrenocorticotropica ("ACTH"), Bendorfina y otros péptidos
derivados de la propiomelanocortina ("POMC") a part‘i:r de la pituitaria antgrior
(Vale et al., Science 213: 1394-1397, 1981) |

Ademas de su papel en la estimulacién de la produccidon de
ACTH POME, CRF parece ser uno de los neurotransmisores clave del
sistema nervloso central y desempefia un papel crucial en la integracion de la

¢

respuesta general corporal al estrés.

S



La administracién del CRF directamente al cerebro induce
respuestas conductuzles, fisioldgicas y endoécrinas idéntiéas a aquellas
observadas por un [animal expuesto a un ambiente éon estrés. Por
consiguiente, los datos clinicos sugieren que los antagonistas del receptor de
CRF pueden representar farmacos antidepresivos y/o ansiqliticos novedosos
que pueden ser utiles en el tratamiento de los trastornos ne@rosiquiétricos que

t

manifiestan hipersecrecion de CRF. ‘
La presente invencion se refiere a un procedimiento novedoso
para la preparacion' de compuestos de formula (IA), como se describe en WO

03/094420, inicianco a partir de los intermediarios clave de formula general (1),

1

T

<

T -
e ;

I - TI‘J j‘

R

1

Lag variables R, Ry, y X se pueden definir como sigue, pero los
compuestos de férmula (l) son ttiles en la preparacion de varios antagonistas
de CRF biciclicjjs los cuales incluyen, pero no se Iimitén a, aquellos descritos
en WO 95/10506, WO 04/094420, WO 03/008412 y WO 95/33750, en los
cuales el significado de R, R4, y X puede ser diferente,

E:n los compuestos de formula (1), R, R1 y X pueden tener los

t

siguientes sigpificados: ;

>
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R es (arilo o heteroarilo, cada uno de los Qhales se puede
sustituir por 1 a 4 grupns J seleccionados a partir de:
halogeno, alquilo de C1-C6, alcoxi de C1-C6, haloalquilo
de C1-C6, alquenilo [de C2-C6, alquinilo de C2-C6, haloalboxi de C1-C6, -
5 C(O)Rs, nitro, hidroxil -NR3R4, ciano, y un grupo Z;

Ry es hidrogeno, cicloalquilo de C3-C7, ;Iquilo de C1-C6,
alcoxi de C1-C8, tioalquilo de C1-C8, alquenilo de C2-C8, alquinilo de C2-C6,
haloalquilo de C1-G6, haloalcoxi de C1-C6, halégeno, NR3R;4 o ciano:;

Rz | es un alquilo de C1-C4, -OR3 0 —NR3R;1;

10 Rs | es hidrogeno o alquilo de C4-Cg; |
Rs | es hidrogeno o alquilo de C+-Cg;
Rs | es un alquilo de C1-C6, haloalquilg de C1-C6, alcoxi de
C1-C6, haloalcoxi de C1-C6, cicloalquilo de C3-C7, hi_droxi, halégeno, nitro,
ciano, -NR3Ry; —jS(O)Rz; ;j
15 X es un halogeno. ’
LOos compuestos de férmula (IA), como se describe en WO

04/094420, tiepen la siguiente estructura:

en donde
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la linea punteada puede representar un enlace doble;

R' - co responde a R;

R'y  cocrresponde a R1;

R, corresponde a R2;

R’s  oorresponde a R3;

R's  corresponde a R4;

R's  |jcorresponde a R5;

R's | es un alquilo de C1-C86, haloalquilo de C1-C6, alcoxi de
C1-C6, haloalcoxijde C1-C6, cicloalquilo de C3-C7, hidroxi, halégeno, nitro,
ciano, -NR'3R’s; -G(O)R’,;

R'7 | es hidrégeno, alquilo de C1-C6, halégeno o haloalquilo de
C1-C6;

R's es hidrégeno, cicloalquilo de C3-C7, alquilo de C1-C6,
alguenilo de CZlCG, alquinilo de C2-C6, -NR’;R’4 0 ciano;

R/g es hidrégeno, cicloalquilo de C3-C7, alquilo de C1-C6,
alquenilo de C2-C6, alquinilo de C2-C8, -NR’;R’4 o ciano;

R'1o es hidrogeno, cicloalquilo de C3-C7, alquilo de C1-C8,
alquenilo de ¢2-C6, alquinilo de C2-C6, -NR’;R’; 0 ciano;

R'11 es hidrogeno, cicloalquilo de C3-C7, alquilo de C1-C6,
alquenilo deJC2-C6, alquinilo de C2-C8, -NR’3sR’4 o ciano;

R'12 esR30-C(O)R'y;

D es CR'gR’y 0 es CR’g cuando forma un enlace doble con

]
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G es CR’gR’11 0 es CR’yp cuando forma un enlace doble con
D o es CR’yo cuando forma un enlace doble con X cuando X e,;s carbono;
W es un anillo carbociclico de 4-8 miembros, que puede
estar saturado o puec{e contener uno a tres enlaces dobles, y
en el cual:
= un atomo de carbono esta reemplazado por un carbonilo
0 S(O)m; y
- uno a cuatro atomos de carb‘(‘)no pueden estar

opcionalmente reemplazados por oxigeno, nitrégeno o NR'yz, S(O)m,

10 carbonilo, y dicho anillo puede estar opcionalmente sustituido por 1 a 8
grupos R'g; .‘
Z es un heterociclo de 5-6 miembroé, el cual puede estar

sustituido por 1 4 8 grupos R’s;
m esunenterode0a2.
15 | E| anillo representativo de la definicion:W incluye, pero no se

limita a, las siguientes estructuras y derivados:
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en|las cuales:
W/l representa un derivado de 1,3-dihidro-2H-imidazol-2-ona;
V\/Z representa un derivado de imidazolidi‘n—Z—ona;
W3 representa un derivado de tetrahidropirimidin-2(1H)-ona;
V4 representa un derivado de 2,5-dihidrb-1 ,2,5-tiadiazol 1-6xido;
WS representa un derivado de 1,2,5-tiadiazolidina 1-6xido;
W6 representa un derivado de 2,5-dihidro-1,2,5-tiadiazol 1,1-
didxido;

W7 representa un derivado de 1,2,6—tiédiazinano 1-6xido;

W8 representa un derivado de 1,2,6-tiadiazinano 1,1-diéxido;
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W9 representa un derivado de pirrolidin-2-ona; "
W10 representa un derivado de 2,5-dihidro-f,2,5-tidiazolidina
1,1-dioxido;
W11 representa un derivado de 1,3—oxazo|idin-2-ona;
5 W12 re‘-lpresenta un derivado de isotiazolidina 1\‘,1—diéxido;
W13 representa un derivado de 2(1 H)-piridinoﬁa;
W14 representa un derivado de 3(2H)—piridazinona;
W15 representa un derivado de 2,3-piperazin‘édiona;
y g es unenterode 0 a4, nes unentero de 0 a6, p es un entero

10 deOa3ym,Rsy R's; son como se definieron anteriorménte.

En otro aspecto la presente invencidén provee un procedimiento

atil para la prepayacion de compuestos de formula (I1A): |
(R's)

< 7 R' ’,'

15

Estos corresponden a los compuestos éje formula (1A), en la cual

20 W corresponde a un derivado W2, Dy G son -CH, y R, Ry, R, R'12, y Z
tienen los significados como se definieron previamepte.

En un aspecto adicional la presénte invenciéon provee un

procedimiento util para la preparaciéon de compu?stos de férmula (I11A), que

b
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corresponden a los compuestos de formula (llA) en la cual R1 es —-CH3, R’

es un derivado fenilo, Z es un derivado pirazolilo.

(R's)

El término alquilo de C1-C6 como se uti{liza en la presente
invencion como un grupo o una parte del grupo se refief}e a un grupo alquilo
lineal o ramificado que contiene de 1 a 6 atomos de carbono, los ejemplos de
dichos grupos incluyen metilo, etilo, propilo, isopropilo,frn-butilo, isobutilo, ter

|

butilo, pentilo o hexilo.
El [término grupo cicloalquilo de CS-C? significa un anillo

hidrocarburo monocitico no aromatico de 3 a 7 étomos de carbono; los

gjemplos de dichos grupos incluyen ciclopropilo, ‘fciclobutilo, ciclopentilo,
ciclohexilo o cicloheptilo; mientras que los cicloalquilq,'s no saturados incluyen
ciclopentenilo y ciclohexenilo, y los similares.

El término haldgeno se refiere a un atomo de fltor, cloro, bromo
0 yodo.

El término haloalquilo de C1-C6, o hakl‘)'lalquilo de C1-C2 significa

un grupo algtilo que tiene uno o mas atomos de carbono y en donde al menos

]
%

CDU\
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un atomo de hidrégeno|jes reemplazado con haldégeno tal como por ejemplo un
grupo trifluorometilo y |})S similares.

El término tioalquilo de C1-C6 puede ser un grupo tioalquilo de
cadena lineal o ramificada, por ejemplo tiometilo, tioetilo, tiopropilo,
tioisopropilo, tiobutilo ftiosec-butilo, tioter-butilo y los similares.

El término alquenilo de C2-C6 define radicales hidrocarburo de
cadena recta o ramificada que contienen uno o mas enlé;ces dobles y que
tienen de 2 a 6 atomos de carbono; los ejemplos de dich_os grupos incluyen
etenilo, 2-propenilo] 3-butenilo, 2-pentenilo, 3-pentenilo, 3—meti|—2-buten_i|o o 3-
hexenilo y los similares.

El término grupo alcoxi de C1-C6 puede sef un grupo alcoxi de
cadena lineal o ramificada; los ejemplos de dichos grupos incluyen metoxi,
etoxi, propoxi, prop-2-oxi, butoxi, but-2-oxi o metilprop-2-oxi y los similares.

El término grupo haloalcoxi de C1-C6 puede ser un grupo alcoxi
de C1-C6 como e definié anteriormente sustituido con al menos un halégeno;
los ejemplos de dichos grupos incluyen OCHF, u OCFs3.

Elftermino alquinilo de C2-C6 define radicales hidrocarburo de
cadena recta ¢ ramificada que contienen uno o mas enlaces triples y que
tienen de 2 a 6 atomos de carbono incluyendo acetilenilo, propinilo, 1-butinilo,
1-pentinilo, 3-rnetil-1-butinilo y los similares.

£l término arilo significa una porcion carbociclica aromatica tal

como fenilo, bifenilo o naftilo. ;

LO
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El término heteroarilo significa un anillo heteroc‘}iclico aromatico
de 5 a 10 miembros,L que tiene al menos un heteroatomo seleccionado a
partir de nitrégeno, oxigeno y azufre, y que contiene al mgénos 1 atomo de
carbono, incluyendo [tanto sistema de anillo monociclico éomo sistema de
anillo biciclico.

Los heteroarilos representativos incluyen (pero no se limitan a)
furilo, benzofuranild, tiofenilo, benzotiofenilo, pirrolilo, i:ndolilo, isoindolilo,
azaindolilo, piridilo, quinolinilo, isoquinolinilo, oxazblilo, isooxazolilo,
benzoxazolilo, pirazolilo, imidazolilo, bencimidazolilo, tiaz,‘:olilo, benzotiazolilo,
triazolilo, tetrazolilo, quinazolinilo, y benzodioxolilo. |

El t¢érmino heterociclo de 5-6 miembros sigrjifica, de conformidad
con la definicidn anteriormente mencionada, un- anillo heterociclico
monociclico de 5-6 el cual esta ya sea saturado, no satprado o aromatico, y el
cual contiene de 1 a 4 heteroatomos independienterﬁente seleccionados a
partir de nitrdgeno, oxigeno y azufre, y en donde'f‘ los heteroatomos de
nitrégeno y azufre pueden estar opcionalmente oxidados, y el heteroatomo de
nitrogeno puede estar opcionalmente cuaternizado. Los heterociclos incluyen
heteroarilos como se definié anteriormente. El heter‘:ociclo puede estar unido
via cualquier heteroatomo o atomo de carbono. Por Ib tanto, el término incluye
(pero no se limita a) morfolinilo, piridinilo, pirazinilo, pirazolilo, tiazolilo,
triazolilo, irnidazolilo, oxadiazolilo, oxazolilo, fi'soxazolilo, pirrolidinonilo,

pirrolidinilo,| piperidinilo, hidantoinilo, valerolactamilo, oxiranilo, oxetanilo,

Il

f
{
)

!

v

t
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tetrahidrofuranilo, tetrahidropiranilo, tetrahidropiridinilo, tetra{hidropirimidinilo,
tetrahidrotiofenilo, tetreihidrotiopiranilo, y los similares.

| En un aspecto la presente invenciéon provee Qn procedimiento
para la preparacion [de compuestos de férmula (IA) iniciando a partir de
compuestos de formula (1), mediante una reacciéon de acoplamiento catalizada

por cobre

(1A)

En/ una modalidad de la presente invencion la reaccion de
acoplamiento, similar a la reaccion de Goldberg, se p;uede llevar a cabo de
conformidad con el siguiente procedimiento.

na solucion de un catalizador de cobre adecuado seleccionado
en el grupo qtie consiste de: Cul, CuBr, Cu,Br, Cu(ArcO)z, Cu20; y un ligando
adecuado seleccionado en el grupo que consiste de; cis- o trans-N,N'-dimetil-
1,2-ciclohexendiamina, una mezcla de cis- y trans-N,N'-dimetil-1,2-
ciclohexandiamina, cis- o trans-1,2-ciclohexandiamfina, una mezcla de cis- y
trans-1,2-ciclohexandiamina, N,N‘-dimetil-1,2-digminoetano, NN, N'N'-
tetrametil-1/2-diaminoetano, etanolamina, 1,10-,-'fenantrolina, trifenilfosfina,

f

BINAC, Acac; se preparé en un solvente adecuado seleccionado entre

L

i
i

’{‘
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solventes aproéticos polares como se definié anteriormente, o télueno, dioxano,
1,2-bis(metiloxi)etano. '

Luego se afadié una base inorganica u orgénicé como se definid
anteriormente seguidd por el derivado reactivo del residuo superior (-W-Z) y el
compuesto intermediario adecuado (1). "

La mezcla resultante se mantiene entonces Jé una temperatura
con un intervalo de 30° a 150°C por 4-48 horas. '

La mezcla se enfrié entonces al término y se"‘procesc’) de manera
usual con el objeto de proveer una mezcla en dos capas. La capa organica
esta constituida por un solvente organico adecuado’ como se describio
anteriormente. Un solvente adecuado se puede anadir para mejorar la
precipitacion.

Enjun aspecto la presente invencion provee un procedimiento
para la preparacion de los siguientes compuestos: ‘

1-{1-[1 -(4-Metoxi-2-metiIfenil)-6-metiI—2,3-_6ihidro-1 H-pirrolo[2,3-
b]piridin-4-il]-1fli-pirazol-3-i|}imidazolidin-2-ona; |

1-{1-[1-(4-Metoxi-2-metilfenil)-6-metil-2,3-dihidro-1H-pirrolo[2, 3-
blpiridin-4-if]- H-pirazoI-3-il}—3—metiIimidazolidin—2-oné;

1-{1-[1-(2,4—diclorofenil)-6-meti|-2,3—dihidro-1H-pirrolo[2,3-
blpiridin-4-il}1H-pirazol-3-il}imidazolidin-2-ona;

1-Acetil-3-(1-{6-metil-1 -[2-metil-4-(met‘j‘|oxi)feniI]-2,3-dihidro-1 H-

pirrolo[2,3-b]piridin-4-il}-1 H-pirazol-3-iI)imidazolidinéna;
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1-Acetil-35(1-{6-metil-1-[2-metil-4-(metiloxi)fenil]-2, 3-dihidro-1H-

pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2-imidazolidinona;
| ;
1-(1-{1 -[fi-(etiloxi)-Z-metiIfenil]-6-meti|—2,3-dihidr9-1 H-pirrolo[2,3-

blpiridin-4-il}-1 H-pirazl.ol—S-iI)-2—imidazo!idinona;
1-[1-(6-Metil-1-{2-metil-4-[(1 -metiletil)oxi]feniI}-2,3-dihidro-1 H-

pirrolo[2,3-b]piridin-4-il]-1H-pirazol-3-il}-2-imidazolidinona;
1-[1-(6-Metil-1 -{2—metil-4-[(trif|uorometil)oxi]feré.;il}-Z,3-dihid ro-1H-

pirrolo[2,3-b]piridin{4-il]-1H-pirazol-3-il}-2-imidazolidinona; ‘,"
1-(6-{6-Metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1H-

10 pirrolo[2,3-b]piridir{-4—il}-2-piridinil)-2-imidazo|idinona;
1-(4-{6-Metil-1-[2-metil-4-(metiloxi)fenil}-2,3-dihidro-1H-
pirid{n-4-i|}-2-pirimidiniI)-2-imidazoIidinona; ,

pirrolo[2,3-b]

1-(2-{6-Metil-1 -[2-metil-4-(metioni)fenil]-2,?-dihidro—1 H-

pirrolo[2,3-b]piri jin-4-i|}-4-pirimidinil)-2-imidazolidinona;,f
1-(1-{6-Metil-1 -[2-metiI—4-(metiloxi)fenil]-2|‘;3-dihidro-1 H-

pirrolo[2,3-b]piridin-4-il}-1 H-pirazol-3-i|)-2-imidazo|idinq_‘na;
-(3-{6-Metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1H-

1
i

pirrolo[2,3-b]piridin-4-il}-fenil)-2-imidazolidinona;
1-(5-Metil-1-{6-metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1H-

20  pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2-imidazolidinona;
1-{1-[1 -(4-metoxi-2—metilfeniI)—6-metiI-2,3-dihid ro-1H-pirrolo[2,3-

R VO

blpiridin-4-i{]-1H-pirazol-3-il}-pirrolidin-2-ona;
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1
1

!

1-{1-[1-(4-metoxi-2-metilfenil)-6-metil-2,3-dihidro-1H-pirrolo[2,3-

blpiridin-4-il}-1H-pirazcl-3-il}-tetrahidropirimidin-2(1H)-ona;
3-(1-{6-N etil-1-[2—metil—4-(meti|oxi)fenil]-2,3-dihi<jro-1H—

pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-1 ,3—0xazo|idin-2-ona;_f
Metil 5-(1 ~{6-metil-1 -[2-meti|~4-(metil‘oxi)fe,vniI]-2,3-dihidro-1 H-
pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-1 ,2,5-tiadiazolidina-é-carboxilato 1,1-

v
t
i
i1
i

dioxido); _
4-[3-(/1 ,1-Dioxo-1,2,5-tiadiazolidin-2-il)-1 H-pir?zo|-1 -il]-6-metil-1-
[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]piridirja;

4-[3-,(1 ,1-Dioxo-2-isotiadiazolidin)-1 H-pirazo'ls-1 -il]-6-metil-1-[2-

metil-4—(meti|oxi)flfaniI]-2,3-dihidro-1 H-pirrolo[Z,3-b]piridina}:;
3-Metil-1-(1-{6-metil-1 -[2-meti|-4-(metiloxi)f"eni|]-2,3-dihid ro-1H-

pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2(1 H)-piridinonaj'
2-{1-{6-Metil-1 -[2-meti|—4-(metioni)feniI]-2,é-dihid ro-1H-
15 pirrolo[2,3-b]pir(din-4-il}-1H-pirazol-3-i|)-3(2H)-p'iridazin;c;)na;
1-(1-{6-Metil-1 -[2-metil-4-(metiloxi)feniI]-2f,3-dihidro-1 H-
-1 ,3-dihidro-(2I‘il)-imidazol-2-ona;

pirrolo[2,3—b]p/"ridin-4—i|}-1 H-pirazol-3-il)
1-(1-{6-Metil-1 -[2-metiI-4—(metiloxi)fenil]§1 H-pirrolo[2,3-b]piridin-4-

-/3-il)—2-imidazo|idiona;

il}-1H-pirazol:
3-Metil-4-[6-metil-4-(3-tiazol-2-il-pirazol-1-il)-2, 3-dihidro-1H-

20
pirrolo[2,3-b]piridin-1-il]-benzonitrilo; ;'
1-(4-Metoxi-2-metiI-fenil)-6-meti|—4-(3{tiazo|-2-i|-pirazo|—1-il)—2,3-

dihidro-1H-pirrolo[2,3-b]piridina.
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En un aspecto, la presente invencion provee la preparacion de 1-

(1-{6-Metil-1-[2-metil-4:(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,é-b]piridin-4-il}-
j
1H-pirazol-3-il)-2-imidazolidinona y 1-(1-{6-metil-1-[2-metil-4-

(trifluorometiloxi)fenil];2,3-dihidro-1 H-pirrolo[2,3-b]piridin-4—i|}-}‘1 H-pirazol-3-il)-2-
5 imidazolidinona las cuales se reportan en la seccion eﬁ;perimental como
ilustrativas del procedimiento objetivo de la presente invencilén.
En un|aspecto, la presente invencién prove:e los compuestos
novedosos de formula (VII).
Los compuestos de férmula (VII) son injtermediarios en el

. . 7 ; I
10 procedimiento para la preparacion de los compuestos/ de férmula (1), de

conformidad con el siguiente esquema 1:

ESQUEMA 1 :
| | X
. n Lg '
Is I | ! ® X /[%[\
R7TNTING R |
H R : 0
N (Vi) ;

en donde R, Ry y X son como se definio avnteriormente, y Lg es

. un grupo residual seleccionado entre los derivados reactivos de un acido

20 alquilsulfonicoly
se establece para la formacién de un derivado

t

¢l paso f
reactivo de hidroxi piridina de los compuestos (VII);

t
f
{
f
£

t
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el paso g se establece para el desplazamiento nucleofilico del
derivado reactivo de |los compuestos (VHI) para producir ‘los compuestos

¥
1

halogenados (I).
El paso { se establece para la formacion de un ‘derivado reactivo

5 (por ejemplo un grupo residual, Lg) de la hidroxi piridina. El grupo residual

puede ser un derivado reactivo de un acido alquilsulfénico, que incluye pero

no se limita mesilato/ tosilato, triflato.
A unal suspensién del compuesto intermediario (VI) en un

solvente adecuado jque incluye, pero no se limita a, solventes clorados (por

10 ejemplo diclorometano), se afiadid una base inorganica en solucion acuosa

con el objeto de proveer la sal correspondiente.
La base inorganica adecuada se puede seleccionar a partir del

grupo que consiste de: carbonato de sodio, carbonato acido de sodio,

carbonato de poctasio, carbonato acido de potasio, ‘hidroxido de sodio,
t

IS hidroxido de potasio.
La sal asi formada se puede separar y:luego se afiade una

{

amina organica |a temperatura ambiente bajo N,. Eniuna modalidad de la

invencion la amipa organica puede ser piridina o trietilamina.

Posteriormente la mezcla se enfria a una temperatura baja (por

debajo de -10°C) y se afiade cuidadosamente anhidrido triflico o anhidrido

20
metansulfonicojo cloruro de metansulfonilo. La mezcla de reaccion se procesd

entonces de manera usual.



15

17 y
En otra modalidad de la presente invencion a I‘J‘a solucion se le
pueden afnadir semillas puras del compuesto intermediario deseado (VIII),
previamente preparado. ;

El paso[g se establece para el desplazamiento nucledfilo del

grupo residual de los compuestos (VIII) para producir los compuestos de

1

formula (1).

En unajmodalidad de la presente invencién X puede ser yodo.

!

En otre modalidad X puede ser bromo. l

A unal solucion de los compuestos intermeéiarios (Vill) en un
solvente adecuado ique incluye, pero no se limita a, un solvente aprotico polar
seleccionado en |el grupo que consiste de: dimetilformamida " (DMF),
dimetilsulfoxido (DMSO), N-metilpirrolidinona (NMP), ace‘:tonitrilo, un solvente
alcohdlico de C1-C6 de cadena lineal o ramificada o un solvente apolar, un
acido organico |seleccionado en el grupo que consiste de: 4cido

{
metansulfonico, écido acético, acido p-toluensulfénico, ‘écido trifluoroacético,
|
acido fumarico se afadio, seguido por la adicion de una sal de haluro con
iones alcalinos glie incluye: LiCl, LiBr, Lil, NaCl, NaBr, Nal, KCI, KBr, o K.

Lajmezcla resultante usualmente se mantiéne a una temperatura
que tiene un iniervalo de 50 a 120°C por 2-24 horas. Al final la mezcla de
reaccion se procesé de manera usual con el objeto de-'proveer una mezcla en
dos capas. Laf capa organica usualmente esta conétituida por un solvente
organico adecuado tal como un solvente etéreo oééster, como se definidé

t

anteriormente. ,i
f
1

t
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El producto sin purificar se puede utilizar como tal en el siguiente

t
i

paso para la formacion de los antagonistas CRF biciclicos que se definiran a

continuacion.
Los compuestos de formula (VI) se pueden preparar como se

describe en WO 04/052665 y WO 04/094420.

5
Los compuestos de formula (VI) puede existir en la forma
tautomeérica. :
OH ;
s )
10 R7” N T
/ R
Un pyocedimiento para la preparaciéon de Io$ compuestos (IV) es
i

una modalidad de/la presente invencion, iniciando a partir de los compuestos
i

de formula (ll) y comprendiendo los siguientes pasos de conformidad con el

i

15 esquema 2:

ESQUEMA 2 :

NH aj R ﬁ) AL
| ’ N ; = HNTNY
R H ; B
‘ (V)

Rg/\[/\CN (N

1

1
eri donde R se define como anteriormente, Rg es un grupo

reactivo seleccionado a partir de: haldgeno, derivado reactivo de un acido

: - ‘
alquilsuifénico,y |
q

f

f
{
i
i
!
L

i
i
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Il
i

el paso a] se establece para la alquilacién de arilo o heteroaril

amina adecuada de formula (lI) con un derivado reactivo de butironitrilo en

Bl

presencia de una base mediante calentamiento;

elpasob se establece para la formacion de la porcion
1

pirrolidinona de los compuestos (IV) que formaran el ciclo B presente en los

compuestos finales (1), mediante la formacion en ciclo de los compuestos (lil),

acido catalizado y y mediante calentamiento para produc::ir los compuestos

i

deseados (IV). [

El R-NH; inicial puede ser un oompuesté ya generalmente

conocido en la literatura. Si no lo es, éste se puede preparar utilizando el

4

meétodo clasico coriocido por la persona experta en la técnica.

El paso a se establece para la alquilacion'de arilo o heteroaril
amina adecuada de férmula (Il) con un derivado reactivcli de butironitrilo en la

presencia de unajbase mediante calentamiento.

El zrilo o heteroaril amina adecuada se disuelve en un solvente

adecuado el buen incluye, pero no se limita a, una dialguilamina terciaria de
|

C1-Ce. ’,

En una modalidad de la presente invencién la dialquilamina

terciaria de C1%-C6 puede ser trietilamina o diisopropilamina junto, si es
t

necesario, cory un solvente aprético polar seleccionado en el grupo que

consiste de:| dimetilformamida (DMF), dimetils__tulféxido (DMSO), N-

metilpirrolidinona (NMP), acetonitrilo.

Iaaet S NSO
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La reaccion usualmente se lleva a cabo a una temperatura
!
1
¥

comprendida en el intervalo de 100-150°C.
En una modalidad de la presente invencion el ,'derivado reactivo

i

¥

del butironitrilo es ur) derivado de halégeno. En una modq’lidad adicional el

haldégeno puede ser Gl o Br.
El derivado reactivo se aflade gota a gota bajo N,. La mezcla de

t

reaccion se agita entonces por 2-6 horas. Luego la mezcla se enfria a

) t
temperatura ambiente y se diluye con un solvente adecuado que incluye, pero

no se limita a, dialquiléter de C1-C6 lineal, ramificado o ciclico.

En una modalidad de la presente invencidn él solvente se puede
seleccionar a partir del grupo que consiste de: metil-t-butil éter, dietiléter,

1
i
i

tetrahidrofurano, ofdioxano.
La mezcla de reaccién se procesa entonces de manera usual y

al termino se afiede un co-solvente adecuado. Se puede seleccionar un co-

15 solvente adecuado en el grupo de alcanos ciclicos de C1,'-C10.
En una modalidad de la presente invencion el co-solvente puede
{

i
t
i

ser ciclohexano.
El producto sin purificar se puede utilizar como tal en el siguiente
¥

1

r

paso.
El paso b se establece para la formacién de la porcién de

pirrolidinona de los compuestos (1) que formaran el ciclo B presente en los

compuestos finales (1), mediante formacion en ciclo de los compuestos (l1).
{
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!

A una suspension de los compuestos intermediiarios (It en un

i

solvente adecuado, que incluye, pero no se limita a, un solvente alcohélico de

C1-C6 lineal o ramificado o un solvente aromatico de C1-C1O o un dialquiléter
f
|

de C1-C6 lineal, ramificado o ciclico.

¢

!_'
En una modalidad de la presente invencion el solvente

i

alcohdlico puede ser|isopropanol; el solvente aromatico puede ser tolueno y el

t

solvente etéreo puede ser tetrahidrofurano (THF). Entonc!fres se afaden 1.5

equivalentes de un écido a temperatura ambiente bajo Ns.
El acido mas adecuado se puede seleccion;ar entre los acidos
!
\ 10 organicos o inorgér)icos comunes a la persona experta en fa técnica.
Los acidos organicos incluyen, pero no ;'se limitan a: acido

i

t

t
acetico, acido mélico, acido maléico, acido fumarico, /acido lactico, acido

tartarico, acido citrico, acido féormico, acido glucénico, épido succinico, acido

!
¢
pirtvico, acido oxalico, acido oxaloacético, acido trifluoroacético, acido
!
15 benzobico, acido metansulfénico, acido etansulfénico, acido bencensulfénico,
f

acido p-toluensulfénico, acido metanosulfénico y acido isl'eti()nico.

t

Los: acidos inorganicos incluyen, pero no se limitan a: acido

H

clorhidrico, écicjo bromhidrico, acido yodhidrico, o 'acido sulférico, acido
'

I

. nitrico, acido fosforico, acido fosférico acido.
)i
20 En una modalidad de la presente invencion el acido organico

puede ser écid!; p-toluensulfonico o &cido metansulfénico y el acido inorganico
puede ser acido clorhidrico (HCI).

5'
{
|
|
{
|
|
!
i
|
!

7
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Posteriormente la mezcla usualmente se calienta a reflujo por 4-
[

I
8 horas, y al final se procesa de manera usual con el objetgi de proveer una
i

. ’ i . .
La capa organica usualmente estd constituida por un

i

mezcla de dos capas[
solvente organico adecuado el cual incluye, pero no se Ii;}nita a, solventes
clorados o esteres de acidos organicos. }

En unal modalidad de la presente invencion él solvente clorado

|

puede ser diclorometano y el éster del acido organico puede ser acetato de
t

I
etilo. !
|
|
El producto sin purificar se puede utilizar comfo tal en el siguiente

t
1

10 paso. !
i
En uri aspecto de la presente invencion el paso a y el paso b se

. - . -] . .
pueden llevar a cabo de manera continua sin aislar el intermediario (Ill), de

conformidad con |el siguiente esquema 3, con el objeto de producir los

}
)

compuestos de formula (IVB), los cuales se pueden utilizar como compuestos

(IV) después del tratamiento en condiciones basicas.

ESQUEMA 3
NH a) RO AU b} : [ v]
[ 2 - N CN| —————» | H.N d\N») Rg
R | H / R
Rg” T CN 4
20 i
(1) : (ivB)

Los compuestos (V) se pueden aislar como una sal adecuada,
i

por ejemplo bromhidrato, dependiendo del tipo ‘de butironitrilo reactivo
|
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utilizado en el paso b).[Posteriormente el bromobutironitrilo sera utilizado para

la obtencion de los corppuestos (IVB) como bromhidrato. {
La preparacion de bromhidrato de;a 1-[2-metil-4-

i

(trifluorometiloxi)fenil};2-pirrolidinimina incluida en la secciér}i experimental es

una ilustracién de eslia manera alternativa para llevar a cab? el procedimiento

V)

5
de la presente invencion. j
Un procedimiento para la preparacion de los compuestos (VII) es
otra modalidad de la presente invencion, iniciando a partiride los compuestos
de formula (IV) y comprendiendo los siguientes pasos: f
i
10 J
|
ESQUEMA 4 )
- |
!
Jo T |y W SN RN O LA S I N
e - —— —_— R :
HN RN R7NTN | RllN/N
& ) H R [; 7 g
(VD | (Vi)

(V)

en donde Ry Ry, son como se definieron anteriormente y

t
elpasoc  se establece para una adicién de Michael de los
{

| !
compuestos (IV) hacia un derivado de butinoato mediaﬁte calentamiento;
f

‘ _ ellpasod se establece para la fq‘rmacién en ciclo en

. . l Ia .
20  condiciones basicas para producir los compuestos aromaticos (VI);
1

se establece para la formac}'ién de la sal mediante la

el paso e

adicion del acido adecuado a los compuestos (VI).

{
]
{
q
i
(
q
/
!
1
,'
!
{
i
!
!
'
[}



los compuestos (IVB) proveyendo un paso inicial ¢' de tratamlento basico en

T
1
1

{
I
]
'

!
!
1

Los com;:}uestos (IV) se pueda reemplazar en el esquema 4 por
t

i

24

e

|

una base adecuada como se ilustra en el siguiente esquema 5

w

10

}‘

L]

‘ ESQUEMA 5
Al et
. C
HQN”(‘;) — R/\N‘[—'\)
R {Rg" 2
(1vB) V)
J

{ - (Vi1

y
T

R

)
1 7/
Hy' g

T—

i

compuestos intermediarios (V) a un derivado adecuado{'de butinoato

!

El paso ¢ se establece para una adicion de Michael de los
|

G

#
A ina solucién de los compuestos mtermedlanos (IV) en un
l

- |
solvente adecuc_ado que incluye pero no se limita a, un solvente etéreo, se

afiadio un solvente aprético polar o un solvente alcc?hélico como se definio

!

anteriormente, ‘{1 .0-1.5 equivalentes de un derlvado]ester de 2-butinoato a

F

temperatura ar\_nbiente bajo Na.

|
|

En una modalidad de la presente invencion el derivado éster de

2-butinoato pL{ede ser etil 2-butinoato.

| -
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s

La mezcla se calentd a reflujo y se mantuvo asi por 2-20 horas
|

e . . . 11 .
antes de permitir el enfriamiento a temperatura ambiente. La mezcla de
3

i
|

{
- , . . | .
reaccion se evapor6 entonces hasta secado. El aceite sin purificar se puede

f
1
t
]

utilizar como tal en el siguiente paso.
t
El paso d se establece para la formacion en ciclo en condiciones
I

i

basicas de los compuestos intermediarios (V) para produ?ir los compuestos

aromaticos (VI). A una solucién de los compuestos intern?ediarios (V) en un

4
solvente adecuado seleccionado entre solventes g;téreos, solventes
J

4

. Fa . 13 'l, -
alcoholicos o solventes aproéticos polares como se definié anteriormente, se
I

L . ‘ .
10 anadio una base adecuada seleccionada en el grupo que consiste de: t-

t

butoxido de potasio, hexametildisilazano de litio, diazabioi¢|0[2.2.2]octano, 1,8-

diazabiciclo[5.4.0Jundecen-7-eno, hidruro de sodio; a témperatura ambiente
bajo N.. ;'

1

g -
La mezcla de reaccion generalmente se calienta entonces a

reflujo y se agita por 2-14 horas y al final se procesa dé manera usual con el

|
objeto de proveer una mezcla de dos capas. La capa organica usualmente
)

|

esta constituida por un solvente organico adecuado el c}ual incluye, pero no se
limita a, solventes clorados. :
;
' En una modalidad de la presente invenf":ién el solvente clorado
20 puede ser diclcrometano. ;:
El producto sin purificar se puede utilizar como tal en el siguiente

paso.

———
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{
'
[
Ll

El paso e se establece para la formacion de los compuestos (VID)

mediante la adicion del acido adecuado a los compuestos |ntermed|ar|os (Vh.

Un compuesto (VI) se disuelve en un solvente adecuado el cual
r

incluye, pero no se .Iimita a, un dialquiléter de C1-C6 lineal, ramificado o
}

5

se trata entonces con un acido inorganico adecuado.

15

puede ser
tetrahidrofurano (THF) y el &cido puede ser un écidof sulfénico. En una

+

ciclico, un solvente cetonico de C1-C6 alifatico lineal o ramificado. La solucién

t
/

—————

l

En und modalidad de la presente invencion el solvente ceténico
acetopa o 2-butanona, el solvente etéreo puede ser
! y

l. l
: [ p-toluensulfonico o
i
t

modalidad adicional el &acido sulfénico puede ser acido

E]
acido metansulféni"com !

' . . ! -
En ctra modalidad a la solucién se le pueden anadir semillas

puras del compue_fsto‘ intermediario deseado (VII), previan{fwente preparado

Después de 2-10 horas la suspension se filtra y el concentrado
t

" |

t

se lava con otro $olvente.
t
El sélido recolectado se seca entonces deimanera usual.
i

t i

4 . .
Los inventores han encontrado, y es jotra modalidad de |
. +
. . ;
presente mvenmon, que la formacion de los compuestos (VIl) mejora el

manejo del prOt esamiento en cuanto a lo que conmerne a los procedimientos

de purificacion De hecho, mediante la introduccién def esta formacion de sales

: . . . i .
actualmente es posible tener intermediarios razonablemente limpios sin utilizar
1

procedimientos cromatograficos. Ademas el aislamiento de dichos

, /

: f

' !
1

|

{

1
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intermediarios permite un mejor control sobre el perfil de impurezas en los

i

'
i
i
!

siguientes pasos.

EJEMPLOS

1
i
'

. . . i
En los intermediarios y ejemplos a menos que se establezca de

{

otra manera:

Todas las temperaturas se refieren a ‘]C Los espectros
i

i

1'
infrarrojos se midieron en un aparato FT-IR. Los compuéstos se analizaron

i
mediante infusion directa de la muestra disuelta en acetonitrilo en un espectro

1

|
de masas operado en un modo de ionizacion por elec}roaspersién positiva

(ES+). Los espectros de resonancia magnética del |i’>rot(’)n (1H-RMN) se

registraron a 400 MHz, los cambios quimicos se reportén en ppm de campo
bajo (d) a partir de Me,Si, utilizado como estandar intérno, y son asignados

como singuletes (s), singuletes amplios (bs), doblétes (d), dobletes de
dobletes (dd), tripletes (t), cuartetos (q) o multipletes (r;n

i

comprende la correlacion NOE (efecto Overhauser nufclear) y/o correlaciones
{

). Una estrategia que

escalares con un intervalo largo 1H,15N se ha implem"entado con el objeto de
permitir la elucidacion de una posible estructura de regio-isomeros de los
compuestos de la presente invencion. Las estructuras propuestas se

b

verificaron mediante la medicion de la vecindad en el espacio de los hidrégeno
i

¥
clave, por lo tanto se utilizaron los espectros de diferencia Overhauser nuclear

1D para medir las correlaciones 1H,1H dipolo-dipolo.;'

§
j
{
!
/
i

!
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En los casos en donde las mediciones NOE no e“ran conclusivas,
, % .
se midieron las correlaciones escalares de intervalo Ia{go 1H,15N via

i

experimentos de 1H,15N-HMBC. Un retraso correspfbndiente a un

acoplamiento escala con un intervalo largo promedio 2,3J (1H,15N) de 6Hz se

establecié para un resultado 6ptimo.

}
La cromatografia en columna se llevé a cabo sobre gel de silice
i

(9]

(Merck AG Darmstaadt, Alemania). Las siguientes abreviafuras se utilizan en

= ciclohexano, CH,Cl, = DCM,

el texto: EtOAc = acetato de etilo, cHex =

diclorometano, Et,O = dietil éter, DMF = N,N’-dimetilformafnida, DIPEA = N,N-

10 diisopropiletilamina, DME = etilenglicol dimetil éter, MeOlf-l = metanol, Et;N =
trietilamina, TFA = acido trifluoroacético, THF = tetrahidrq""furano, KOtBu = ter-

butdéxido de potasio, NMP = N-metil-2-pirrolidinona, MfTBE = metil-ter-butil
|

éter, IPA = isopropanol, DABCO = Diazabiciclo[2.2.2]octano, DBU = 1,8-

2,2'-§§is(difenilfosfino)-1 -

Diazabiciclo[5.4.0Jundecen-7-eno, BINAP =

|
binaftilo, Acac = 2,4-Pentanediona, MEK = metil etil ceto'na.
El método de CLAR utilizado para la dete!rminacién de la pureza
i
:
/

es el siguiente:
Phenomenex Luna 35“1 C18(2)-50 x 2.0 mm

Columna
Longitud de onda 220 nm

20 Flujo 1 mL

Volumen de inyeccion 5 uL (2 ul)
Temperatura 40°C

Tiempo de procesamiento 10 minutos

jl
!

;
]

1

|

]

H
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|
!
i

1
4
1
‘

t
]
4

Concentracion de la muestra cerca de 0.5 mg/ml (cerca de 1

e

Solucién A: 0.05% de TFA en agua
}

Fase mévil
Solucién B: 0.05% de TFA én ACN

Gradiente  Gradiente RAPIDO: )

f

i
{
)
i
i
i

abajo hasta 5%
A partir de 5% de A hasta

}

|

100% ;
8.11-10.00 minutos:..... 100% dfj A

)

i
i
i
{

EJEMPLO 1 |
.'
|

Preparacion del intermediario (lll)

i
'
\JI
|
i

R
N~ >"en (111)
H |
Una solucion de aminas terciarias (por ej“emplo TEA, DIPEA; 1

equivalente) y RNH; (1 equivalente) en solvente aprc’)"tico polar (por ejemplo
DMF, NMP) se calentd a 100-150°C. Se afadio 4-X-bu;tironitri|o, en donde X =
Cl o Br; 1 equivalente) gota a gota bajo N». La mezclei! de reaccion se calentd
por 2-6 horas.[La mezcla se enfrié a temperatura af‘nbiente y se diluyd con
éter (por ejemplo MTBE, Et;0). Se anadié agua y lajs' fases se separaron. La

§
capa organica se lavé adicionalmente con agua y se evapord hasta un
j

{
volumen bajo| Se afadio una nueva porcion de éter y la mezcla se evaporé de

|

RV
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/
|
30 1

nuevo hasta un volumen bajo. La mezcla se tratdé con alca?os ciclicos (por
i

gjemplo ciclohexano) durante 20 minutos y la suspension resultante se

envejecio temperatura ambiente por 1-5 horas. La suspension se filtré y el

concentrado se lavo con una mezcla de éter/alcano. El compuesto del titulo se

|

4-{[2-metiI-4-(metiloxi)fenil]amino}butanonitrilo]

i

recolectd como un sélido.

Rendimiento: 65-70% th

4-{[2-metil-6-(metiloxi)-3-piridinillaminoYbutanonitrilo

!

Rendimiento: 80%

Todos los datos analiticos se exponen en el/siguiente cuadro 1-1

CUADRO 141 J

!
s

Compuesto R Datos analjticos

No. |
1-1 | 2-metil-4-metoxi- | RMN ('H, CDCl3): RMN ('H,
fenilo DMSO-de): 8 6.65 (d, 1H),
6.63 (dd, 1H), 6.47 (d, 1H),
4.49 (bt, 1H), 3.64 (s, 3H),
3.10 (g, 2H), 2.59 (t, 2H),
2.09 (s, 3H), 1.86 (m, 2H).
M/S (m/z): 205 [MH+]
CLAR % a/a >99
1-2 2-metil-4-metoxi- | RMN ("H, DMSO-de): & 6.94
3-piridinilo (d, 1H), 6.53 (d, 1H), 3.85 (s,
| 3H), 3.28 (t, 2H), 3.14 (bs,
1H), 2.50 (t, {2H), 2.33 (s,
3H), 1.97 (m, 2H).
M/S (m/z): 206 [MH+]
CLAR % a/a 81%

]

Q)\
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EJEMPLO 2

Preparacion de los intermediarios (IV)

A (V)

R

A una suspension del intermediario (Il) en solventes alcohdlicos
i

i

——

T e

|

(

(por ejemplo IPA), se afiadieron solventes aromaticos (por‘gejemplo tolueno) o
solventes etéreos (por ejemplo THF), un acido organico (pfor ejemplo acido p-
|

toluensulfénico; acido metansulfénico) o un &cido mineral ,‘kpor ejemplo HCI 5-
6N en IPA) (1.5 equivalente) a temperatura ambiente bajo N,. La mezcla se

10
calentd reflujo por 4-8 horas, se dejo enfriar a temperétura ambiente y se

evapord hasta un volumen bajo. Se afadié agua, la solucion clara se evapord
I
.1. ra
de nuevo hasta un volumen bajo y se traté con una solucion acuosa de NaOH.
J

i

La mezcla se extrajo con solvente organico (DCM, acetfato de etilo) y la capa
|

t
organica se lavo adicionalmente con una solucion acuosa de NaCl. La capa

organica se evaporo hasta secado. El producto sin purificar se utilizé como tal
{

i

en el siguiente paso. j
{

(

i

4

}

1-[2-metil-4-(metiloxi)fenil]-2-pirrolidinimina

20 4--{[2-meti|-4-(metiloxi)-fenil]amino}butancf)nitrilo (0.78 kg) se tratd
I
con HCl al 10% en agua (2.34 L) y Ia solucién se calent6 a 85°C. Después de

4 horas la mezcla se enfrié a 20°C, se diluy6é con N_éOH al 10% y se extrajo
i

con DCM. La capa acuosa se extrajo adicionalmente con DCM. Las capas
f

i

: |
: '
' !
!

i

)

i

i






1

t

1

:

i

i 32

| 1
f

1

. . ' { , .

organicas combinadas se lavaron con NaCl al 15%. L;a fase organica
. f

: ;
recolectada se diluyd con THF, se destild hasta aproximadamente un volumen

de 1 L (camisa de refrigeracion a 50°C, 245 miliatmésferas).f Se afadié THF y
' /

la_mezcla se destilo de nuevo a aproximadamente 1 L' Se afadié THF
! {
! i

+

! i
recientemente preparado una vez mas y la mezcla se destilé de nuevo a

S
aproximadamente 4L. El producto se utiliz6 como tal en el éiguiente paso.
! i
{ 4
Rendifmiento: 95-99% th |
4
i |
. !
1-[2-fneti|—4—(metiloxi)-3-piridiniI]-2-pirroIidinirpina
|
| |
10 Rendimiento: 78% th ;
: /
! ;'
! :
Todos los datos analiticos se exponen en el siguiente cuadro 2-1
i }
‘ )
f i
“' CUADRO 2-1 j
I
15 Compuestd R Datos analiticos
No. | |
2-1 ! | 2-metil-4-metoxi- | RMN ('H, DMSO-dg): 5 7.09
fenilo (d, 1H), 6.87 (d, 1H), 6.80
) (dd, 1H), 5.8-5.4 (b, 1H), 3.75
| (s, 1H), 3.54 (t, 2H), 2.51 (t,
f 2H), 2.11 (s, /3H), 2.01 (m,
! 2H). f
M/S (m/z): 205 [MH+]
CLAR % a/a >98
20 2-2 . | 2-mefil-4-metoxi- | RMN (*H, DMSO-dg): & 7.53
3-piridinilo (d, 1H), 6.68/(d, 1H), 6.1-5.8
(b, 1H), 3.84 (s, 3H), 3.55 (t,
2H), 2.50 (m, 2H), 2.26 (s,
! 3H), 2.02 (m} 2H).
} M/S (m/z): 205 [MH+]
{ CLAR % a/a 86%
;

/

{
'
|
!
t
!




2-3 2-metil-4- RMN ('H, CDCly):{ & 7.84
trifluorometoxi- | (d, 1H), 7.30 (d, 1H), 7.12
fenilo (s, 1H), 7.09 (d, 1H), 6.98
(d, 1H), 6.63 (s, 1H), 4.68
(s, 1H), 4.10 (t, 2H), 3.91
(t, 2H), 3.63 (t, 2H), 3.50 (t,
2H), 2.36 (s, 3H)! 2.29 (s,
3H).

M/S (m/z): 459 [MH+]

|

Preparacion de los compuestos (IVB)

.|l

EJEMPLO 3

EHz 4) . {R\g/\/\CN} o 'H2N+ .y Rg -
R
(1) | () (IVB)
Bromhidrato de 1-[2-metiI-4-(tr'if|uorometioni)fenil]-2-

|

pirrolidinimina !

2-Metil-4-trifluorometiloxianilina (30 gramos) se disolvié en NMP
(90 ml). La solucion resultante se calentd hasta 10;0°C. Luego se afadio
bromobutironitrilo puro (1.1 equivalentes; 17.2 mL) y Ié solucion resultante se
calento a 115-118°C por 2-4 horas.

Luego la reaccion se dejo enfriar a 450(1; durante 30 minutos. Se
anadio una semilla del compuesto deseado (0.03 gj Se anadié MTBE (270

ml) a 45°C durante 30-40 minutos. La suspension rqsultante se enfrié a 20°C

!
por 20 minutos, se agitdé por 2 horas y luego se filtrd. El concentrado se lavo
{

|

\e
P






/
) | &>

con una mezcla de MTBE/NMP 3:1 (3 x 60 ml) y el sdlido/se seco durante

10

15

|
|

toda la noche a 70°C por 6 horas.
i

Rendimiento: 88% th a partir de 2-MetiI—4—triﬂuo_:rometiloxianiIina
{

|

RMN (‘H, DMSO-ds): 9.83 (s, 1H), 8.62 ( s,/H 7.58 (d, 1H),

7.48 (d, 1H), 7.41 (dd, 1H), 3.92 (t, 2H), 3.08 (m, 2H), 2214 m, 2H), 2.24 (s,

3H).
CLAR % a/a 99%

EJEMPLO 4 /

Preparacidn de los intermediarios (V)

R;lNJN_) V),

t
!
i
i
!
r

el solvente etéreo (por
i

A una solucion del intermediario (IV)
ejemplo THF), se le afadieron solventes apr()ticos;polares (por ejemplo

acetonitrilo), o solventes alcohdlicos (por ejemplo IPA“); etil-2-butinoato (1.0-

1.5 equivalente) a temperatura ambiente bajo No. L_'a mezcla se calenté a
{
J

reflujo y se envejecio por 2-20 horas antes de permitir el enfriamiento
{

. ., / .
temperatura ambiente. La mezcla de reaccion se evaporé hasta secado. El
(

aceite sin purificar se utilizé como tal en el siguiente paso.
{

t
(
f
{
{
!
?
{

e e,
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15

20

2-butenoato

; |
|

|
Etil-3-({(2E)-1-[2-metil-4-(metiloxi)fenil]-2-pirrolidinilidenolamino)-
|

La solucion que contiene 1-[2-metiI-Af'[(metiloxi)fenil]-z-
pirrolidinimina, como se prepard previamente, se traté con e§i|-2-butinoato (1.1
equivalentes, 0.49 L). La mezcla se calenté a reflujo por,) 12-14 horas. La
mezcla se dejo enfriar a temperatura ambiente. El producto}se utilizé como tal
en el siguiente paso. l
|

Rendimiento 80-90% th |

|
|
|
2-

Etil-3-({(2E)-1-[2-metil-6-(metiloxi)-3-piridinil]

|

!

pirrolidinilideno}amino)-2-butenoato

Rendimiento 89% th

!
i
Etil-3-({(2E)-1-[2-metil-4-(trifluorometiloxi)fenil]-2-

pirrolidinilidenolamino)-2-butenoato !

Brombhidrato de 1-[2-metiI-4-(t‘rifluorometoxi)feniI]-2-

i

pirrolidinilideno (7.4 kg) se traté con una solucion acug‘asa de NaOH al 10%
1

(4.2 L) y se extrajo con DCM (4.2 L) La capé acuosa se extrajo
adicionalmente con DCM (2.8 L). Las capas organicas S;ombinadas se lavaron
con cloruro de sodio acuoso p/v al 15% (5.6 L). La fas;;a organica recolectada
se diluyd con tolueno (7 L), se destilé hasta 2.8 L, se dfluyé con tolueno (14 L)
y se destilo hésta 2.8 L. La solucion se tratd cén etil-2-butinoato (1.1

{
equivalentes, 0.53 L). La mezcla se calentd a reflujo por aproximadamente 9

|
|
|
|

JE:»



—




horas. La mezcla se dejo enfriar a temperatura ambiente. El p‘roducto se utilizé

36

como tal en el siguiente paso.

(W]

15

20

Todos los datos analiticos se exponen en el siguiente cuadro 3-1

!

|
!
|
f
|

/
f
|
)
)
J
i
|
i
!
\[
|

CUADRO 3-1
Compuesto R Datos analit?cos
No. i
3-1 2-metil-4-metiloxi- | M/S (m/z): 317 [erii]+
fenilo CLAR % a/a > 90 |
3-2 2-metil-4-metoxi- | M/S (m/z): 318 [MH]+
3-piridinilo CLAR % a/a 79%;

EJEMPLO 5

|
Preparacion de los intermediarios (\(I)

|
|

.y . . . i -
A una solucion del intermediario (V) en solventes etéreos (por
[

J

i
[
i
(vI),
|
i
i

+

ejemplo THF), solventes alcohdlicos (por ejemplo IPA;), solventes apréticos
polares (por ejemplo acetonitrilo, DMF) se le afadio a;;temperatura ambiente
bajo Ny, una base (por ejemplo t-BuOK, LiHMDS, DABCO, DBU, NaH). La
mezcla de reaccién se calento a reflujo y se agito6 por;2-14 horas. La solucidon
se dejo enfriar a temperatura ambiente, se evaporéd h:asta un volumen bajo y

se diluyé con solvente clorado (por ejemplo DCM). Lé capa organica se lavo

!

]

#

f'
l

|
|

@W
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i
j
{
J
!
1

. . .
con NH4CI acuoso saturado; seguido por una solucién acuosa de NaCl. La
f

10

}

capa organica se evapord hasta secado y el producto sin purificar se utilizd
]
' i
|

i

como tal en el siguienie paso. |

!
t
!
1

}
6-metil- 1-[2-metil-4-(metiloxi)fenill-1.2,3,7-tetrahidro-4H-

|
pirrolo[2,3-b]piridin-4-ona 1:
i

La solucion a partir del paso previo que conténia etil-3-({(2E)-1-

[2—meti|—4-(metiloxi)feniI]-2-p|rrohd|n|||deno}am|no)-2-buteno?to se traté con t-
|

BuOK 1M en THF (7.8 L; preparado por la disolucién dé tBuOK solido - 2
}

!

equivalentes - en THF). Se afadié el primer 20% de la ,'éolucién de t-BuOK

durante 30 minutos y la parte remanente durante 40-50 milnutos. La mezcla se
i

sometié a reflujo por 6 horas. Luego se enfrié a 20°C, se concentré (camisa de
!

refrigeracion a 50°C, 294-245 miliatmosferas), se diluyé cf>n solucién saturada
de NH4Cl y se extrajo con DCM. La capa acuosa se e;xtrajo de nuevo con
DCM. Las fases organicas combinadas se lavaron con l\fl'aCI al 15%. La capa
organica se destil6 hasta aproximadamente 1 L, se d;iluyé con MEK y se
evaporé hasta aproximadamente 4 L. Se afadid ;MEK recientemente

|

preparado y la mezcla se concentré hasta aproximadan‘}ﬁente 4 L. El producto

se utilizé como tal en el siguiente paso.

Rendimiento 75-85% th

|
1
1
|
!
I
;t
j
?
!
t
{
*.
!
f
I

|
|
|
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|

f A\

B-metil-1 ~[2—metil-6-(metiloxi)-3-piridiniI]—1 ,2,3,7-tétrahid ro-4H-

o e e

pirrolo[2,3-blpiridin-4-cha

Rendimiznto: 15-20% th |
|
!

]
5 6-metil-1-[2-metil-4-(trifluorometiloxi)fenil]-1 ,2,3’;7-tetrahidro-4H-

pirrolo[2,3-b]piridin-4-ona

i

La solucién a partir del paso previo que cont;enia etil-3-({(2E)-1-
[}

[2-metil-4-(trifluorometiloxi)fenil]-2-pirrolidinilideno}amino)-27butenoato se tratd
{

con t-BuOK 1M en THF (8.26 L; preparado mediante la disolucion de tBuOK
|

10 solido - 2 equivalentes - en THF). Se afadio la solucidon dé t-BuOK durante 30

minutos. La mezcla se sometio a reflujo por 3 horas. Lue‘g;o se enfrié a 20°C,
se concentro a 4.2 L (camisa de refrigeracion ;} a 50°C, 294-245
miliatmoésferas), se diluyé con solucion saturada de NH%CI (7 L) y se extrajo
con DCM (11.2 L). La capa acuosa se extrajo de nuevo i:on DCM (4.2 L). Las
15 fases organicas combinadas se lavaron con NaCl al 1;5% (2.8 L). La capa
organica se destilé hasta aproximadamente 2.8 L (Canj;isa de refrigeracion a

|
50°C, 294 miliatmosferas), se diluyo con THF (11.2 L) y se evapor¢ hasta 2.8
|

|
L. Se afadio THF (7 L) recientemente preparado. La solucién se tratd con

CH3SOsH (0.28 L) de manera gota a gota durante 1 h})ra. La precipitacion se
i

20 presentd durante la adicién del acido. La suspensioh se envejecid por 4-6
(
horas, luego se filtrd y el concentrado se lavd conjI THF (5.6 L). El solido
recolectado se colocé en el horno a 70°C, bajo presién reducida por al menos

5-6 horas.

i
?
i
J
f
!
l’

|
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Rendimiento general 50-65%

Todos los datos analiticos se exponen en el sig

|

|
|

[

I

|

]

L
uiente cuadro 4-1
i

{

?
CUADRO 441 f!
i
S

Compuesto
No.

R

Datos analitico,
i
|

41

2-metil-4-metoxi-
fenilo

9
{ (b, 1H), 7.08 (d, 1H),/6.80 (d
(s

RMN (*H, DMSO-ds): & 9.8
1H), 6.75 (dd, 1H),15.92 (s,
1H), 3.72 (s, 3H),!3.68 (t,
2H), 2.89 (t, 2H), [2.12 (s,
3H), 2.02 (s, 3H). |
M/S (m/z): 271 [MH]+
CLAR % a/a 75-80 !

2-metil-4-metoxi-
3-piridinilo

RMN ('H, DMSO-dg): & 9.93
(bs, 1H), 7.55 (d, [1H), 6.67
(d, 1H), 5.99 (s, 1H), 3.84 (s,
3H), 3.73 (t, 2H), 2/94 (t, 2H),
2.28-2.07 (2s, 6H),

M/S (miz): 272 [MH]+

CLAR % a/a 35-40

El intermediario (VI) se disolvié en jsolventes etéreos (por

ejemplo THF), solventes ceténicos (por ejemplo acetdna, 2-butanona), se trato

con acido sulfénico (por ejemplo p-toluensulfénico; rlnetansulfomco, anhidrido

EJEMPLO 6 ‘}

i
|
Preparacion de los intermediarios (Vi)

|
;I

B v
I

!

{

!

|
|
|







llr'
]
| O~

triflico) y se sembré con el intermediario (VIl). Después de 2-10 horas la

suspension se filtrd y el concentrado se lavéd con solvente a@icional. El sdlido

recolectado se colocd en el horno a 40°C bajo presion ret‘ducida por 10-24
i

|

horas.

wh

!
Metansulfonato de 6-meti|—1-[2-metiI-4-(méti|oxi)feniI]-1,2,3,7-

|

i

tetrahidro-4H-pirrolo{2,3-blpiridin-4-ona
i
La solucion que contenia 6-meti|—1-[2-métiI-4-(metiloxi)feniI]-

1,2,3,7-tetrahidro-4H-pirrolo[2,3-b]piridin-4-ona como se p'reparé previamente,

10 se tratd con CH3SO3H (0.187 L) de manera gota a gota durante 20-25 minutos
(la temperatura se elevd de 20°C a 30°C internamente)/y se sembré con el

compuesto del titulo. La precipitacién se presentd poco después de la

siembra. La suspension se envejecio por 6 horas, jluego se filtrd y el
I

, s | ,
concentrado se lavd con 2-butanona. El solido recolectado se colocd en el

5 horno a 40°C, bajo presion reducida por 10-12 horas. /

i
Rendimiento: 90-95% th /
| .

|

4-metilbencensulfonato  de 6-meti|—1-[é-meti|-4-(meti|oxi)feni|]—

|

. 1,2.3,7-tetrahidro-4H-pirrolo[2,3-blpiridin-4-ona

Rendimiento: 54% th
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!
Trifluorometansulfonato de 6-metil-1-[2-metil-4-

4

(trifluorometiloxi)fenil}-1 ,2,3,7—tetrahidro-4H—pirrolo[Z,3-b]piridié1-4-ona

Una solucion acuosa saturada de NaHCO; (ré L) se anadi6 a
temperatura ambiente a una suspension de 6’7“metil-1-[2-metil-4-
(trifluorometiloxi)feniI}—1,2,3,7-tetrahidro-4H—pirroIo[2,3-b]piri(%1in-4-ona (1 kg) en
diclorometano (10 L). La mezcla resultante se agitd é‘or 20 minutos a

!
temperatura ambiente. La fase organica separada se Iavc;) con una solucion

1

acuosa al 15% (p/v) de NaCl (3 L), luego se diluy6é coni CH,Cl, (10 L). La
» |

|
solucion resultante ‘se destild hasta 10 L. Se afadio ChlzCIg recientemente
|

preparado (5 L) y la solucién se concentrd hasta 10 Lf' Se afiadié CH,CI,
|
|

recientemente preparado (5 L) y la solucién se concentro de nuevo hasta 10 L.

La solucién como tal se utilizé en el siguiente paso. |

|

{
I
Todos los datos analiticos se exponen en e; siguiente cuadro 5-1

|

!

CUADRO 5-1 3

!

Compuesto R Datos aqTaIiticos

No. |
5-1 2-metil-4-metoxi- | RMN  ('"H, DMSO-dg): &
fenilo 12.36-12.70 (2bs, 2H), 7.33

(d, 1H), 7.00/(d, 1H), 6.92
(dd, 1H), 6.26 (s, TH), 4.02
(bm, 2H), 3.81 (s, 3H), 3.11
(m, 2H), 2.34] (s, 3H), 2.25-
2.20 (2s, 6H).}
CLAR a/a 98 i

u
{
|
{
|
)
i
|
|
|
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|

|
42 ‘}
|
‘;
5-2 2-metil-4-metoxi- |RMN  ('H, DMSO-dg): &
3-piridinilo 12.34-12.00 (2bs, 2H), 7.50
(d, 2H), 7.32 (d, 1H), 7.13 (d,
2H), 7.00 (d, 1H),! 6.92 (dd,
1H), 6.26 (s, 1H): 4.02 (m,
2H), 3.80 (s, 3H), 3.11 (m,
2H), 2.30 (s, 3H)! 2.24-2.19
(2s, 6H). i
CLAR a/a>98 |
5-3 | 2-metil-4- RMN (*H, DMSO-ds): 5 12.48
trifluorometoxi (s, 1H), 12.06 (s, 1H), 7.56
d, 1H), 7.48 (d! 1H), 7.36

(

(dd, 1H), 6.30 (s, 1H), 4.04
(
(

s, 2H), 3. 3.11 (t, 2H), 2.29
s, 3H), 2.26 (s, 6H).
CLAR % a/a 98%

|

|
EJEMPLO 7 ?
|

Preparacion de los intermediarios (VIIl)

Lg }'

= !

5 (VI |
RN f!
| |

()

A una suspension del intermediario (Vll) en solventes clorados

|

(por ejemplo DCM), se le afiadié una base inorganica en solucion acuosa.

Después de la separacion de la fase la capa orgénicé se lavé con solucién
[

acuosa de NaCl y se sec6. Se afiadid6 amina (por ejémplo piridina, TEA) a
!

temperatura ambiente bajo N, a la solucion organica; La mezcla se enfri¢ a
J

baja temperatura (por debajo de -10°C) y se aﬁafdié anhidrido triflico o
anhidrido metansulfonico o cloruro de metansulfonilo:de manera gota a gota.

La mezcla de reaccion se dej6 calentar a 5°C duran;te 30 minutos y se tratd

]
| ]
| !

OD
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I
!

J :

con NaHCO3; acuoso saturado. Las fases se separaron y la ?apa organica se

1

i . r .
lavd adicionalmente con agua y se concentrdé hasta obtener un aceite. El

1

: o : J
aceite se disolvid en solvente alcoholico (IPA) vy se{sembro con el
|

intermediario (VIII). La suspension se agité por 1-4 horas/ luego se afadio
/

i
agua durante 30 minutos y la mezcla se envejecid por 1-5 Foras adicionales.

. _ . /
La suspensién se filtrd, el concentrado se lavé con/ una mezcla de

alcohol/agua 1/1, se recolectd y se seco en el horno a 35-40°C bajo alto vacio
|

por 12-14 horas. El compuesto del titulo se obtuvo como unfsélido.

|

ftil—4-(metiloxi)feni|]-

M-

Trifluorometansulfonato  de 6-metil-1-[2-m

2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-ilo

A

Metansulfonato de 6-metil-1-[2-metil-4-(metiloxi)fenil]-1,2,3,7-

tetrahidro-4H-pirrolo[2,3-b]piridin-4-ona como se preparo ﬁ)reviamente (0.4 kg;

]

1 equivalente) se suspendio en DCM (4 L) y se traté con solucién saturada de
|

NaHCO3 (2.4 L). Las fases se dejaron separar y la capa {orgénica se lavd con
|

NaCl al 15%. La capa organica se diluyé con DCM vy I,a solucion se destilé
J

hasta 4 L. Se afiadid de nuevo DC recientemente preplarado y la mezcla se

!
destilo hasta 4 litros residuales. La solucién se tratd con piridina (0.097 L, 1.1
[
equivalentes) y se enfrio a -15°C. Se afadié anhidrido! triflico (0.193 L, 1.05

i’

equivalentes) durante 60 minutos manteniendo la temperatura por debajo de -
|

10°C. La mezcla se dej6 calentar hasta 5°C durante 2"0 minutos y se detuvo
|

con solucion saturada de NaHCO; durante 20 mi’hutos manteniendo la

temperatura a 5°C. La mezcla bifasica se dejé calentar hasta temperatura
® ;‘
: !
| |
i
i
I

]
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|

. . , .. |
ambiente a la vez que se agitaba por 20 minutos adicionales para completar la
i

]

evolucion del COy; luego se dejé separar. La capa o“rgénica se lavd
]

adicionalmente con agua, se destilo hasta 1.6 L (camisa de refrigeracion a
)

J
50°C, 245 miliatmosferas) y se diluyé con IPA. La soluciér? se destildé hasta
J

5 aproximadamente 2 L (camisa de refrigeracion a 50°C, 98-148
i

J
miliatmosferas), se diluyd con IPA recientemente prepara?a y de nuevo se
[}
destilé hasta aproxirnadamente 2 L (camisa de refrigeracigbn a 50°C, 98-148

miliatmosferas). La solucion se llevo a temperatura ambien;e y se sembr6 con
f

el compuesto del titulo. La pasta aguada se envejecio por 60 minutos. Se
J

.. . . 1 . .7
, 10 anadid agua durante 30 minutos y la suspension resultante se envejecié por
i

' 4
' 90 minutos antes de ser filtrada. El concentrado se lavd con IPA-agua 1:1, se
j

recolectd y se colocd en el horno a 35°C, bajo presion reducida durante toda

la noche.

I

|

|

Rendimiento: 80-85% th f
|

§
15 }
i

Metansulfonato de 6-meti|—i-[2-meti|—4-(metioni)fenil]-2,3-dihidro-
]

1H-pirrolo[2.3-blpiridin-4-ilo F
}
|

Rendimiento: 82% th |
f
i
|

|
20 Trifluorometansulfonato de ' B-metil-1-[2-metil-4-

(trifluorometiloxiYfenill-2,3-dihidro-1H-pirrolo[2.3-b]piridin-4-ilo
' I

!
Se afadié piridina (1.1 equivalentes, 0.21 L) a la solucién que
! i

contenia trifluorometansulfonato de 6-meti|~1-[2-metiI-ﬁ-(trifluorometioni)fenil]-
L

|
i
1
|
!
|
i
i
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!
t

1,2,3,7-tetrahidro-4H-pirrolo[2,3-b]piridin-4-ona y la mezcla re?ultante se enfrié

a -15°C. Luego se afiadié anhidrido trifluorometansulféﬁico puro (1.05
|

equivalentes, 0.41 L) gota a gota, manteniendo el intervalo dé temperatura por
|

debajo de -10°C, luego la solucidn se calento hasta 5°C du:rante 40 minutos.

Luego se afnadio una solucion acuosa saturada de NaHC03;(5 L) gota a gota

durante 30 minutos, manteniendo la temperatura por de;‘bajo de 5°C. La
I

solucion se calentd finalmente hasta 20°C durante 30 rfninutos. La capa
I

organica separada se lavd entonces con agua (5 L) y se col'ncentré hasta 4 L.
|

Luego se anadio IPA recientemente preparado (8 L) y la sollucién resultante se
{
destild hasta 8 L. Se afadié IPA recientemente preparadoj (8 L) y la solucion

se destildé hasta 8 L. La solucién se enfrié a temperatura ajmbiente. Un sélido

!

de color amarillo se precipito a temperatura ambiente. La suspension

resultante se agitd por 0.5 horas a temperatura ambient:e, luego se anadid
I

agua (8 L) y la suspension se agité durante toda la noche, se filtro y el sélido
1

1
se lavo con una mezcla de IPA/agua 1:1 (2x2 L) y se seco durante toda la
i

noche a 40°C bajo alto vacio.

}
}
'
Rendimiento general: 80-95% 3‘

1

i
l

rgr ; . .
Todos los datos analiticos se exponen en elisiguiente cuadro 6-1

1

!
|
|
|
|
!
i
{
!
!
!
i
I

j
|
i
!

Q\SQ
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CUADRO 61

1
i
t

1

{
|
,!
f
1
1
1

4
i
|
b

Compuesto R

No.

Datos ana!itico?

6-1

2-metil-4-metoxi-
fenilo

|
RMN ('H, DMSO-dg): &
7.17 (d, 1H), 6.85 (d, 1H),
6.77 (dd, 1H), 6.40 (s, 1H),
3.89 (t, 2H), 3.73 (s, 3H),
3.16 (t, 2H), 2.17-2111 (2s,
6H). j
M/S (m/z): 403 [MH]+

i

CLAR % a/a>99 |

6-2

2-metil-4-metoxi-
2-piridinilo

RMN ('H, DMSO-dg): &
7.22 (d, 1H), 6.89 (d, 1H),
6.82 (dd, 1H), 6.49i(s, 1H),
3.91 (t, 2H), 3.76 ;(s, 3H),
3.52 (s, 3H), 3.18, (t, 2H),
2.20 (s, 3H), 2.15 (s, 3H).
M/S (mz/): 349 [MH]+
CLAR % a/a > 99 |

6-3

2-metil-4-
trifluorometoxifenil

RMN ("H, DMSO-dg): 3
7.44 (d, 1H), 7.34 (s, 1H),
7.24 (d, 1H), 6.52 (s, 1H),
3.99 (t, 2H), 3.22 (t, 2H),
2.23 (s, 3H), 2.21 (s, 3H).

CLARa/a98% !

EJEM

Preparacion general de los compuestos de formula (l)

|
|
|
PLO 8 ;

X

fon
R~ N° "N

: R

(1)

i
!
|
|
i
|
‘?
_f

]
A una solucion del intermediario (VIII) e? solventes apréticos

polares (por ejemplo DMF, NMP, acetonitrilo), solveg1tes alcoholicos (por
{

ejemplo IPA) o solventes apolares (por ejemplo tolueno) se le afadio un acido
{

|
{
|



w

10

|
0 |

organico (por ejemplo é&cido metansulfénico, acido acético, acido p-

toluensulfénico, acido triftuoroacético, acido fumarico) seguidfo por una sal de

haluro (por gjemplo LiX, NaX, KX; X =Cl, Br, ) y la mezcla resultante se
calenté a 50-120°C por 2-24 horas. ;

La mezcla se dej6é enfriar a temperatura amb’iente y se diluyé

con solventes etereos o a partir de ésteres (por ejemplo M?’BE, AcOEt) y se
!

lavd con NaOH 1N; la fase organica se lavé dos veces con agua luego se
i

seco sobre NaSO4. La remocion de los solventes bajo presion reducida
1

j
produjo el intermedizrio (V) que se utilizé como tal en el siguiente paso.
i

|
}
|

3-Cloro-8-metil-1 -[2-metil-4-(metiloxi)feniI]-2,3)+dihidro-1 H-
!

pirrolo[2.3-blpiridina

Rendimiento: 85-95% th f
’!
i
{
b

3-Bromo-6-metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1H-

pirrolo[2,3-b]piridina i
{

A una solucion de trifluorometansulfonato dé 6-metil-1-[2-metil-4-

]
(metiloxi)fenil]-2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-ilo c;omo se prepard

previamente (1.2 g, 1.0 equivalente) en DMF (4.2 L) b%\jé una atmésfera de
N2, CH3SO3H (232.25 ml) se afiadidé seguido por bromurch de sodio (460.33 g).
La mezcla resultante se calent6 a 85°C por 2.5 horas. !’

La (hezcla se diluyé con MTBE y se lavo ?on NaOH 1N; la fase

1
acuosa se extrajo de nuevo con MTBE vy las fases org;émicas combinadas se
1 ]



] I'
{
|

1
' |
i 48 |
\ |

' |

u J
lavaron dos veces con agua. La capa organica se destilo hasta 3.0 L (camisa

de refrigeracion a /50° C, 490 miliatmésferas), se d:luyo con DMF
, ;

recientemente preparfado y se destild de nuevo hasta 3‘,‘;0 L (camisa de
‘ . -g

refrigeracion a 50°C,; 98-148 miliatmosferas). La solucion de DMF se utilizo

q ’ ]

como tal en el siguierite paso. |

|

i

Rendim’iento 85-95% th 11
1

i

i

|
3-lodo- 6 metil-1-[2-metil-4-(metiloxi)fenil]-2,3- dlhldro 1H-

|

pirrolo{2,3-b]piridina‘ i
$

V
{
/
i

{

A una solucton de trifluorometansulfonato de 6 metil-1-[2-metil-4-

(metiloxi)fenil]-2,3- dIhIdI’O 1H-pirrolo[2,3-b]piridin-4-ilo (300 g, 1.0 equivalente)

en NMP (1.05 L) bG:JO una atmoésfera de Ny, se le afadid QH3SO3H (58.06 mL)
seguido por yodur(:) de potasio (185.7 g). La mezcla resfijjltante se calento a
85°C por 7 horas. " f
‘
La rr;ezcla se diluyé con AcOEt y se Iavé: con NaOH 1N; las
fases organicas S(_:B lavaron dos veces con agua. La cap}a organica se destilo

¥

|
hasta aproximad%\mente 1 L (camisa de refrigera"cién a 50°C, 490

|

miliatmésferas), s}e diluyé con NMP recientemente prep:arado y se destild de
[ 1

nuevo hasta aprc?ximadamente 1 L (camisa de refrigerf‘acién a 50°C, 98-148

|
miliatmosferas). ll’_a solucion de NMP se utilizé como tal en el siguiente paso.
i
|

i
La pureza por CL;‘.AR fue mayor del 92% a/a.
{

f

e !
Rendimiento: 85-95% th g
‘ ;

/
a
i

]

|
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| B
4-lodo-6-metil-1 -[2-metiI-6-(metiloxi)-3-piridinil]—2f,3-dihidro-1 H-

{

]

pirrolo[2,3-blpiridina I

]
El compuesto del titulo se puede preparar de conformidad con el

J
!
J
!
i

3-lodo-6-metil-1-[2-metil-4-(trifluorometiloxi)fenil]-2,3-dihidro-1H-

procedimiento anteriormente descrito.

i
pirrolo[2,3-blpiridina . |
!
A una solucion de trifluorometansulfonato de @-metil-1-[2-metil-4-
t

(triﬂuorometiloxi)fenil]—2,3-dihidro-1H-pirrolo[Z,3—b]piridin-4-i|io (0.4 kg) en NMP

(1.6 L) bajo una atmoésfera de N, se anadid CH;SO;H (0.068 L, 1.2
equivalentes) seguido por yoduro de potasio (2.0 equivale}ntes, 0.201 kg). La
mezcla resultante se calenté a 90°C por 2 horas. ;

La mezcla se enfrio a 25°C, se diluyd con Aé:OEt (4 L)y selavo
con NaOH 1N (2 L) hasta alcanzar un pH = 8-9, luego la cfapa organica se lavé
2 veces con agua (1.6 L). La capa organica se destild he!sta 1.2 L, se anadié
acetato de etilo adicional (2 L) diluido y la mezcla se dqstilé hasta 1.2 L. Se
anadio NMP (0.8 ) y se destil6 de nuevo hasta 1.2 L. La{ solucion de NMP se
utilizé como tal en el siguiente paso. |

La pureza por CLAR fue mayor del 95% a/a;J.

I
,yn | . .
Todos los datos analiticos se exponen en el siguiente cuadro 7-1

|
i
|
|
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CUADRO 71 |

{

Compuesto
No.

R

Datos analiticos
J

7-1

Cl

2-metil-4-
metoxi-fenilo

RMN ('H, DMSO-
de): 8 7.17 (d,! 1H),
6.87 (d, 1H),,6.80
(dd, 1H), 6.4§ (s,
1H), 3.86 (t, | 2H),
3.76 (s, 3H), 3111 (t,
2H), 2.14 (2s, 6H).
M/S (m/z): 289/291
[MH]+ ’
CLAR % a/a > 92%

7-2

2-metil-4-
metoxi-fenilo

RMN ('H, DMSO-
de): & 7.17 (d, 1H),
6.87 (d, 1H)! 6.80
(dd, 1H), 6.56 (s,
1H), 3.86 (t! 2H),
3.76 (s, 3H), 306(
2H), 215214 (2s,
6H).

M/S (m/z): 333/335
[MH]+
CLAR % a/a > 90%

7-3

2-metil-4-
metoxi-fenilo

RMN ('H, DMSO-
de): 3 7.17 (d, 1H),
6.87 (d, 1H), 6.80
(dd, 1H), 6i56 (s,
1H), 3.86 (1, 2H),
3.76 (s, 3H),306(

2H), 2.15-2 { (2s
6H). i
M/S  (m/z):
[MH]+ !

l

CLAR % a/al> 90%

!
s
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- EJEMPLO 9

Preparacion general de los compuestos de formula (1A)
!

Una solucion de un catalizador de cobre (por ejemplo Cul, CuBr,
CuzBr, Cu(AcO),, Cuz0) y un ligando (por ejemplo cis- o trans-N,N'-dimetil-
1,2-ciclohexandiamina, una mezcla de cis- y trans-N,N'-dimetil-1,2-
ciclohexandiamina, cis- o trans-1,2-ciclohexandiamina, unawi't mezcla de cis- y
trans-1,2-ciclohexandiamina, N,N'-dimetil-1,2-diaminoet"ano, NN,N'N'-
tetrametil-1,2-diaminoetano, etanolamina, 1,10-fenantrolina, PPh3, BINAP,
Acac) se prepard en un solvente adecuado (por ejemplo DMF, NMP, DMSO,
acetonitrilo, dioxano, tolueno).

Posteriormente se afadié una base inorgéniica u organica (por
ejemplo carbonato de potasio, carbonato de cesio, fosfato de potasio, ter-

BuOK, DBU, TEA, DIPEA) seguido por el derivado de{ Z-\N-reactivo y el

}
intermediario (V). La mezcla resultante se calentd 80°-150°C por 4-48 horas.

La mezcla se enfrio a 60°C y se afadiéo agua gota a gota. La
suspension se agitd temperatura ambiente por 1 hora, luégo el precipitado de
color blanco se filtio y se lavo sobre el filtro una vez cor31 una mezcla 1/2 de
DMF/agua, luego dos veces con agua. El sélido se secod ra 80°C por 24 horas
para obtener el compuesto del titulo como un producto siri purificar.

El producto sin purificar se disolvié a tembleratura ambiente en

una mezcla adecuada, tal como DCM/MeOH 9/1. La sohjcic’m se filtr6 a través

i
de una almohadilla de carbén lavando posteriormente ebf filtro con una mezcla
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de DCM/MeOH 9/1. La mezcla se sometio a un intercambio de solvente en un
solvente adecuado tales como alcoholes (por ejemplo mclatanol) 0 un éter
aromatico (por ejemplo anisol). La suspension resultante sé envejecio por 2
horas, se filtr6 y se lavo sobre el filtro con MeOH. El sélig]o recolectado se

seco a 80°C por 24 horas para obtener el compuesto del titulo.

1

|

!
Preparacion de 1-{1-[1-(4-Metoxi-2-metilfenil)-6-metil-2,3-dihidro-
{

1H-pirrolo[2.3-b]piridin-4-il]-1 H-pirazol-3-iI}—imidazolidin-2-on<l:1

1-(1H-pirazol-3-il)-2-imidazolidinona l

Una solucién de 3-aminopirazol (11 kg) en THF (44 L) se traté
con 2-cloroetil isocianato (41.9 kg). La mezcla se envejecio|por 6 horas, luego
se afadid n-heptano durante 30 minutos y la mezcla se enfrio a 0-5°C.
Después de 2 horas la suspension se filtrd y el concentrédo se lavé con n-
heptano frio resultando en 346 kg de N-g(Z-cloroetiI)—B-({[(Z-
cloroetil)amino]carbonif}amino)-1H-pirazol-1-carboxamida.

El compuesto anteriormente mencionado se dtisolvié en THF y se
tratd con una solucion al 21% de etdxido de sodio p/p e:n etanol durante 3
horas. La pasta aguada se dejé envejecer a temperatug?a ambiente por 24
horas, luego se enfrio a 0-5°C y se envejecidé por 2 ho!ras adicionales. La
suspension se filtrd y el concentrado se lavé con etanol (2{3 L) para obtener 1-

(1H-pirazol-3-il)-2-imidazolidinona como un producto sin pgrificar.
!

1
|

i,



> | \?3)\
El producto sin purificar se tratd con agua y se envejecié por 3
L - , i
horas. La suspensidn se filtro y el concentrado se lavd con agua para obtener

el compuesto del titulc (11.96 kg).

Rendimiento 52% th

1-{1-[1 —(4—Metoxi-2-metiIfenil)-6-meti|-2,3~dihidr<_)-1 H-pirrolo[2,3-

blpiridin-4-il]-1H-pirazol-3-illimidazolidin-2-ona

A una suspension de Cul (11.36 g) en DMF (2.!1 L), se le afiadi6
trans-N,N'-dimetil-1,2-diaminociclohexano (127.29 g) bajo %ma atmésfera de
10 N2 y la solucién de color verde se agitd a temperatura a:mbiente por 2-12
horas (el color se volvio verde-azul). Posteriormente se aﬁfadieron carbonato
de potasio malla 325 (1.237 kg) y 1-(1H-pirazol-3-il)-2-imid£zo|idinona (1.135
kg) seguidos por la solucién de 3-bromo-6-meti|—1-[2-met1i|-4-(metiloxi)fenil]-
2,3-dihidro-1H-pirrola[2,3-b]piridina como se prepard prevfiamente, en DMF
15 (3.0 L). La mezcla resultante se calenté a 125°C por 36-42i horas. La mezcla
se enfrid entonces & 60°C y se afadieron 4.142 L de agglla gota a gota. La
suspension se agitd a temperatura ambiente por 0.5‘;‘ horas, luego el
precipitado de color blanco-café se filtro y se lavo sobrie el filtro con una
mezcla 1:2 de DMF/H,0 (3.5 L) luego con agua (3 L). El sélido se secé a 80°C

20 por 24 horas.
Rendimiento 70% th.

CLAR mayor de 80% a/a.

l
|
|
|
|
1
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RMN ("H, CDCls): 6 8.29 (d, 1H), 7.15 (d, 1H), J7.04 (s, 1H), 6.85
(d, 1H), 6.79-6.74 (m, 3H), 3.91 (t, 2H), 3.82 (t, 2H), 3.75 (s,[3H), 3.44 (t, 4H),
2.17 (s, 3H), 2.15 (s, 3H). |
Estructura confirmada por experimento NOE

MS (m/z): 405 [MH]+

La 1-(1-{6-metil-1-[2-metil-4-(metoxi)fenil]-2,3-dihidro- 1H-

pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2-imidazolidinona (1.4 kg) sin purificar

[l

se disolvi6 a temperqtura ambiente en una mezcla de DC[\i/l/MeOH 9:1 (12;6
L). La solucién se filtré a través de un filtro de carbdn, se -javé sobre el filtro
con 4.2 L de la mezcla de DCM/MeOH 9:1. Luego se aﬁadirié heptano (33.6L)
gota a gota a temperatura ambiente para permitir la precipiiacién de DS puro
que se filtro después de 2 horas de envejecimiento, se lavd sobre el filtro con
5.6 L de MeOH y se sect a 80°C por 24 horas.

Rendimiento: 67% th ‘

CLAR mayor de 98% a/a

Cristalizacion alternativa

La 1-(1-{6-metil-1-[2-metil-4-(metiloxi)fenil]-2, 3-dihidro-1H-
pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2-imidazolidinona sf_n purificar (933 g)
se disolvio al reflujo (70-80°C) en 11.2 L de una mezcla de anisol/MeQH 7/3.

La soluciéon se destild hasta 9.33 L (camisa de refrigeracion a 80°C, 490

ps—-

miliatmésferas), se llevé a temperatura ambiente y se aﬁajdié heptano (18.66

L
i
)
i
|

|
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1
L) gota a gota para permitir la precipitacion del compuesto{del titulo. EI DS

puro se filtr6 después de 2 horas de envejecimiento, se lavo sobre el filtro con
3.7 L de heptano y se secd a 80°C por 24 horas.
Rendimiento 95% th

CLAR mayor de 98% a/a

]
Preparacion alternativa de 1-{1-[1-(4-Metoxi-2-metilfenil)-6-metil-

2,3-dihidro-1H-pirrolo[R2,3-b]piridin-4-il]-1 H-pirazol-3-i|}imidazq|idin—2-ona

iniciando a partir de 3-iodo-6-meti|—1-[2-meti|-4—(metiloxi)fen!iI]-Z,3-dihidro-1H-

pirrolo{2,3-blpiridina

1-{1-[1-(4-Metoxi-2-metilfenil)-6-metil-2,3-dihidro-1H-pirrolo[2 . 3-
]

blpiridin-4-il]-1H-pirazol-3-illimidazolidin-2-ona

A una sbispension de Cul (4.74 g) en DMF (1.0 L), se le afiadi6
|
trans-N,N'-dimetiI-1,2-[diaminociclohexano (63.0 g) bajo una atmoésfera de N2y

la solucion de color verde se agité a temperatura ambiente por 2-12 horas (el

color se volvid verde-azul). Posteriormente se afiadieron carbonato de potasio
i‘

malla 325 (615.0 g) y 1-(1H-pirazol-3-il)-2-imidazolidinona (%172.5 g) seguidos
por la solucion de 3—iodo-6-meti|-1-[2-metiI-4-(meti|oxi)fer;1iI]-2,3-dihidro-1H-

pirrolo[2,3-b]piridina como se prepard previamente, en DMF f(1.5 L). La mezcla

;
|

resultante se calentofa 90°C por 15-25 horas. La mezcla se enfrié entonces a

5°C y se anadieron 5.0 L de agua gota a gota. La suspensgén se agité a 5°C

por 1-2 horas, luegc el precipitado de color blanco-café se filtrd y se lavo

i e 3 b el e e

\o°
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sobre el filtro con una mezcla 1:2 de DMF/H20 (1.5 L) luego con agua (1.5 L).
El solido se secd a 80°C por 24 horas,
Rendimiento 86% th.
CLAR mayor de 80% a/a.
RMN ('K, CDCls): & 8.29 (d, 1H), 7.15 (d, 1H), i7.04 (s, 1H), 6.85
(d, 1H), 6.79-6.74 (m, 3H), 3.91 (t, 2H), 3.82 (t, 2H), 3.75 (S’.3H)’ 3.44 (t, 4H),
2.17 (s, 3H), 2.15 (s, 3H).

Estructura confirmada por experimento NOE |

MS (m/z): 405 [MH]+

La 1-(1-6-metil-1-[2-metil-4-(metoxi)fenil]-2,3-dihidro-1H-
pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2-imidazolidinona  (447.0 g) sin
purificar se disolvié a temperatura ambiente en una mezcla de DCM/MeOH
9:1 (5.36 L). La solucion se filtré a través de un filtro de carbién, se lavé sobre
el filtro con 3.0 L de la mezcla de DCM/MeOH 9:1. La solucié')n se concentro a
3.35 L y se afiadio anisol (6.7 L). La mezcla se destild de nu?vo hasta7.15 Ly

se diluy6é con metanol (2.86 L). La suspension resultante se(destilo finalmente

hasta 7.15 L permitiendo la precipitacién de DS puro que se filtr6 después de

2-3 horas de envejecimiento, se lavé sobre el filtro con 1.8 Ll de anisol y luego
dos veces con MeOH (1.8 L). EI DS se secd a 80°C por 24 horas.
Rendimiento: 73% th

CLAR mayor de 98% ala 3

S
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Preparacién de 1-[1-(6-Metil-1-{2-metil-4- @

[(trifluorometoxioxilfenil}-2,3-dihidro-1H-pirrolo[2,3-blpiridin-4-il)-1H-pirazol-3-

il]-2-imidazolidin-2-ona

Cul (0.02 equivalentes, 3.34 g) se anadi6 a luna solucion de

trans-N,N'-dimetil-1,2-diaminociclohexano (0.3 equivalentes, |37.4 g) en NMP

(0.8 L) bajo una atmosfera de N, y la solucion de color‘ verde se agitd
temperatura ambiente por 13 horas (el color se volvi;b azul oscuro).
Posteriormente se afadieron carbonato de potasio r:nalla 325 (3.0
equivalentes, 0.363  kg), 1-(1H-pirazoI-3-i|)-2-imiidazo|=din-2-ona (2.5
equivalentes, 0.333 kg), seguidos por la solucion de 3-iodo-6-metil-1-[2-metil-

4-(trifluorometiloxi)fenil]-2,3-dihidro-1H-pirrolo[2,3-b]piridina en NMP (0.8 L)

lavando con 0.2 L de NMP. La mezcla resultante se calenté a 90°C por 28

horas. La mezcla se enfrid entonces a 35°C y se anadieron CH,Cly (5.2 L),
IPA (1.6 L) y HO (3.6 L). Las dos fases se separaron y la fase organica se
lavd tres veces con agua (1.6 L).

La fase organica se filtr6 sobre un filtro CUI?JO, se lavo dos
veces con DCM/IPA 13/4 (1.6 L), luego la solucion se concentré hasta 5.2 L,
se anadio IPA (4 L) y la solucién se concentré hasta 3.2 U. La solucion se
enfrio a 50°C y se sembrd. La mezcla se enfrio a 25°C, se agitd esta
temperatura por 3 horas. La suspension se filtré y se lavo con IPA (2x 0.8 L).

El solido se secd en un horno al vacio a 40°C por 5-6 horas.

Rendimiento 52%
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o, o R e Pt e =

Todas las publicaciones, incluyendo pero no limitadas a las

]
patentes y publicaciones de patentes, citadas en esta éspecificacién se
incorporan en la presente invenciéon como referencia como sijcada publicacion
individual estuviera especificamente e individualmente indicada para ser

incorporada como referencia en la presente invencion.

Se debe entender que la presente invenciéon abarca todas las
combinaciones de elementos particulares y grupos preferidos descritos
anteriormente en la presente invencion.

La aplicacion de la cual esta descripcion yj| reivindicaciones

forman parte, se puede utilizar como una base para priorid31d con respecto a
cualquier solicitud subsecuente. Las reivindicaciones del; dicha solicitud

subsecuente se pueden dirigir a cualquier caracteristica o! combinacion de

|
g . . v !
caracteristicas descritas en la presente invencién. Estos pueden tomar la

)
I
forma de un producto, composicién, procedimiento, o reivindicaciones de uso

t

¥
y puede incluir, a manera de ejemplo y sin limitacion, las siguientes

reivindicaciones:

i s s e s, b

\D
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NOVEDAD DE LA INVENCION

- " . S —

REIVINDICACIONES

|
5 1.- Un procedimiento para la preparacion de los ?ompuestos de
!
férmula (1A) iniciando a partir de los compuestos de formula (I) mediante una
1
1
reaccion de acoplamiento catalizada por cobre entre los c;ompuestos de
formula (1) y un derivado reactivo del residuo superior “-W-Z i‘
|
x |
10 |
(1 - 3
- S
R; N ’\
R

{1A)
R es arilo o heteroarilo, cada uno de los cuales se puede sustLtuir por1 a4

15 grupos J seleccionados a partir de: haldégeno, alquilo de C1-C8, lalcoxi de C1-

C6, haloalquilo de C1-C6, alquenilo de C2-C6, alquinilo de C2-(136, haloalcoxi
de C1-C6, -C(O)Rs, nitro, hidroxi, -NR3R4, ciano, y un gru;l?o Z, Ry es
hidrégeno, cicloalquilo de C3-C7, alquilo de C1-C8, alcoxi de C1-§C6, tioalquilo
de C1-C6, alquenilo de C2-C6, alquinilo de C2-C86, haloalquil%) de C1-C6,
20 haloalcoxi de C1-C6, halégeno, NR3R4 o ciano; R, es un alquiloi&de C1-C4, -
OR3 0 -NR3R4; R3 es hidrogeno o alquilo de C4-Cg; R4 €8 hidrég%no o alquilo
de C4-Cg; Rs es un alquilo de C1-C6, haloalquilo de C1-C86, alcog;(i de C1-C6,
: {

haloalcoxi de C1-C6, cicloalquilo de C3-C7, hidroxi, halégeno, nitro, ciano, -

A\
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%
!
NR3R4; -C(O)R2; X es un halégeno; y R' corresponde a R; R'scorresponde a

R1; R, corresponde a R2; R’; corresponde a R3; R's corresponde a R4; R's
corresponde a R5; R's es un alquilo de C1-C8, haloalquilo de d1-C6, alcoxi de
C1-C6, haloalcoxi de C1-C6, cicloalquilo de-C3-C7, hidroxi, r‘xalégeno, nitro,
ciano, -NR'3R’4; -C(O)R’2; R'z es hidrégeno, alquilo de C1-é6, haldégeno o
haloalquilo de C1-C6; R's es hidrégeno, cicloalquilo de C3-C7alquilo de C1-
C6, alquenilo de C2-C6, alquinilo de C2-C6, -NR3R'4 o ‘}iciano; R's es
hidrogeno, cicloalquilo de C3-C7, alquilo de C1-C6, anuenZilo de C2-C6,
alquinilo de C2-C6, -NR'3R’4 0 ciano; R’y es hidrogeno, cicloalqluilo de C3-C7,
alquilo de C1-C6, alquenilo de C2-C8, alquinilo de C2-C8, -NIY?’3R’4 0 ciano;
R'11 es hidrégeno, cicloalquilo de C3-C7, alquilo de C1-C8, alqtuenilo de C2-
C6, alquinilo de C2-C6, -NR';R’4 o ciano; R’y es R’ 0 —C(O)R’z;:{; D es CR’sR’y
o es CR’s cuando forma un enlace doble con G; G es CR’10R’!’,11 0o es CRyp
cuando forma un enlace doble con D 0 es CR’g cuando forma un%enlace doble
con X cuando X es carborio; W es un anillo carbociclico de 4-8 miembros, que

puede estar saturado o puede contener uno a tres enlaces do!oles, y en el

cual: - un atomo de carbono esta reemplazado por un carboniloto SO)m; y -

. . i
uno a cuatro atomos de carbono pueden estar opcionalmente rc?emplazados

[}

por oxigeno, nitrogeno o NR'y, S(O)m, carbonilo, y dicho anillo Epuede estar
opcionalmente sustituido por 1 a 8 grupos R’ Z es un hetero!ciclo de 5-6

miembros, el cual puede estar sustituido por 1 a 8 grupos R’s; m es un entero
}

de0a?2. %
i
i

}

N\
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2.- El procedimiento de conformidad con la l’ieIVII’]dICEICIOn 1,
! -
caracterizado ademas porque se utiliza para la preparacion dﬂe los siguientes

compuestos de formula (l1A): 1-{1-[1-(4-Metoxi-2-meti|feni|)-6-nfl;1etil-2,3-dihidro-

1H-pirrolo[2,3-b]piridin-4-il]-1H-pirazol-3-il}imidazolidin-2-ona; 1-{1-[1-(4-

l
Metoxi-2-metilfenil)-6-metil-2,3-dihidro-1 H-pirrolo[2,3-b]piridin-4-.L(i|]-1 H-pirazol-
3-il}-3-metilimidazolidin-2-ona; 1-{1-[1-(2,4-dicIorofeniI)-6-metiI-i2,3-dihidro-1H—
pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il}imidazolidin-2-ona; 11,-Acetil-3-(1 -{6-
metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]pirid]in-4-il}-1 H-
pirazol-3-il)imidazolidinona; 1-Aceti|-3-(1-{6-meti|—1-[2-metil-4-(imetiloxi)fenil]-
2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-il}-1 H-pirazol-3-il)-2-imidazol‘[idinona; 1-(1-
{1-[4-(etiloxi)-2-metilfenil}-6-metil-2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-il}- 1H-
pirazol-3-il)-2-imidazolidinona; 1-[1-(6-Meti|-1-{2-meti|—4—[(1-meti%letil)oxi]fenil}-
2,3-dihidro-1H-pirrolo[2,3-b]piridin-4-il}-1 H-pirazol-3-iI}—2-imidazoli1c;linona; 1-[1-
(6-Metil-1-{2-metil-4-[(trifluorometil)oxilfenil}-2,3-dihidro-1 H-pirroloE2,3—b]piridin—
4-il]-1H-pirazol-3-il}-2-imidazolidinona; 1-(6-{6-Metil-1-[2-metil-4-(nk1eti|oxi)fenil]-
2,3-dihidro—1H-pirrolo[2,3-b]piridin-4-il}-2-piridiniI)-2-imidazo|idinon%; 1-(4-{6-
Metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]piridini£.4-il}-2-
pirimidinil)-2-imidazolidinona; 1-(2-{6—Meti|—1-[2-meti|-4-(metilci;xi)feniI]-2,3-
dihidro-1H-pirrolo[2,3-b]piridin-4-il}-4-pirimidinil)-2-imidazolidinona; ; 1-(1-{6-
Metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]piridin-%1-i|}-1 H-
pirazol-3-il)-2-imidazolidinona; 1-(3-{6-Metil-1—[2-metil-4-(meti!o%<i)feniI]-2,3-
dihidro-1H-pirrolo[2,3-b]piridin-4-il}-fenil)-2-imidazolidinona; 1-(52—Metil-1 -{6-
i

!
metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]piridin—4é-il}-1 H-

i

N
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pirazol-3-il)-2-imidazolidinona; 1-{1-[1-(4-metoxi-2-metiIf}enil)-6-metil-2,3-
dihidro-1H-pirrolo[2,3-b]piridin-4-i|]—1H-pirazoI~3-il}-pirro|idin-2-opa; 1-{1-[1-(4-
metoxi-2-metilfenil)-6-metil-2,3-dihidro-1 H-pirrolo[2,3-b]piridin-4j"il]—1 H-pirazol-
3-il}-tetrahidropirimidin-2{1H)-ona; 3-(1-{6-Metil-1-[2-metiI-4-(me%tiloxi)fenil]-2,3-
dihidro-1H-pirrolo[2,3-b]piridin-4-il}- 1H-pirazol-3-il)-1 ,3-oxazo|idiri1f-2-ona; Metil
5-(1-{6-metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,é-b]piridin-4—
il}-1H-pirazol-3-il)-1,2,5-tiadiazolidina-2-carboxilato 1 ,1—diéxido‘v); 4-[3-(1,1-
Dioxo-1,2,5-tiadiazolidin-z-if)-1H-pirazol-1-il]-6-metil-1-[2-metil-4-
(metiloxi)fenil]-2,3-dihidro-1H-pirrolo[2,3-b]piridina; 4-[33(1,1-Dioxo-2-
isotiadiazolidin)-1H-pirazol-1-il]-6-metil-1 -[2-me’til-4-(m<—3tioni)feniI]\-1
1H-pirrolo[2,3-b]piridina; 3-Metil-1-(1-{6—meti|-1-[2—metil-4-(metil!§>xﬂi)feniI]-2,3-

2,3-dihidro-

dihidro-1H-pirrolo[2,3-b]piridin-4-il}-1H-pirazol-3-il)-2(1 H)-piridinoné; 2-(1-{6-
Metil-1-[2-metil-4-(metiloxi)fenil]-2,3-dihidro-1 H-pirrolo[2,3-b]piridini-i4-i|}-1 H-
pirazol-3-il)-3(2H)-piridazinona; 1-(1-{6-Meti|-1-[2-meti|-4-(meti|c%xi)fenil]-2,3-
dihidro-1H-pirrolo{2,3-b]piricin-4-il}-1H-pirazol-3-il)-1 ,3-dihidro-(2H)-‘imidazo|-2-
ona; 1-(1-{6-Meti|—1-[2—meti|-4-(metioni)feniI]-‘lH-pirrolo[2,3-b]piri¢in-4-il}-1H-
pirazol-3-il)-2-imidazolidiona; 3-I\/IetiI-4-[6-metiI—4-(3—tiazo|—2-i|—pira;ol-1-iI)-2,3-
dihidro-1H-pirrolo[2,3-b]piridin-1-il]-benzonitrilo; 1-(4-Metoxi-2-metil-fenil)-6-
metil-4-(3-tiazol-2-il-pirazol-1-il)-2,3-dihidro-1H-pirrolo[2,3-b]piridina.

2.- Un procedimiento para la preparacion de los comguestos de

gt
formula (1) de conformidad con el siguiente esquema 1:

t
!
i
a
i
|
i
:
1\
|
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ESQUEMA 1 ‘\
3 X
Lg

foir\ ” » R >

DR B > g T RONN

Rl E%_I/N\R | 1 R 1\ ! R

| )

(VI vt \

en donde R, Ry y X son como se definieron en la reivindicaci()ri}t 1,y Lg es un
{

grupo residual selecciorado entre los derivados reactivos ‘lde un acido
}

alquilsulfonico y el paso f se establece para la formacion de un derivado
i

reactivo de hidroxi piridina de los compuestos (VIl); el paso g{se establece
'1

para el desplazamiento nucleofilico del derivado reactivo de Ioé compuestos
(V) para producir los compuestos halogenados (1. }

!
3.- El compuesto intermediario de férmula (Vil) de‘iconformidad
}
con fa reivindicacion 2, caracterizado ademas porque R y Rq se definieron de

'
conformidad con la reivindicacion 1. ‘,

4 - Un procedimiento para la preparacién de los compuestos (IV)

iniciando a partir de los compuestos de formula (Il) y que con?prende los

I . !
siguientes pasos de conformidad con el esquema 2:

|
ESQUEMA 2 1}
NH, a) NN Y | L)
11? 2 - }\}i CN b’i HN g
(1) rg™>Cn (1) L)
en donde R se define comolen la reivindicaciéon 1, Rg es un grupo reactivo

seleccionado a - partir de: | haldgeno, derivado reactivo de un acido

\,
|
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alquilsulfonico, y el paso a se establece para la alquilacién de arilo o heteroaril
}

amina adecuada de férmula (1) con un derivado reactivo de butironitrilo en la

!
‘ . . )
presencia de una base mediante calentamiento; el paso b se esltablece para la

!
formacién de la porcidn de pirrolidinona de los compuestos (IV) que formaran
!
. , : i .
el ciclo B presente en los compuestos finales (), mediante formacién en ciclo

de los compuestos (lll), catalizada por &cido y mediante calentamiento para

producir los compuestos deseados (IV). 1

5.- El procedimiento para la preparacién de los compuestos de

formula (IVB) de conformidad con la reivindicacion 3, caracterlizado ademas
- :

porque el paso a y el paso b se llevan a cabo de manera continua sin el

aislamiento del intermediario (lIl), de conformidad con el siguiente esquema 3.

ESQUEMA 3 E

l

NI b) i
zllg | a}r N R\g/\\/\CN:! . HQI\‘"J\—D Rg

Rg”™>""CN \

(1 (1 (IVB) i

6.- El compuesto intermediario de formula (IVB) de conformidad
con la reivindicacién 5, caracterizado ademdas porque se utiliza en la
preparacion de los compuestos de formula (1), en donde R seldefine de

conformidad con la reivindicacion 1 y Rg es como se definié en la

reivindicacion 4.

|
|
|
|
|
|
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e, i

« . L4 \
7.- Un procedimiento para la preparacién de I‘os compuestos

(VII) iniciando a partir de los compuestos de férmula (1V) y corﬁprendiendo los
siguientes pasos:

!
ESQUEMA 4 \
%
QPO SN P
—— —_— ! _— ] \ B
HN’[;) Rj N’(;}} R NN R}l‘ FN'N
R R H R 'I‘ HH/ \R
(1v) (V) (Vi) %i Vi)
en donde R y Ry, se definen como en la reivindicacién 1, y 'fel paso ¢ se
establece para una adicién de Michael de los compuestos (3IV) hacia un

derivado de butinoato mediante calentamiento; el paso d se estaEJlece para la

formacion en ciclo en condiciones basicas para producir los Ecompuestos
1
aromaticos (VI); el paso e se establece para la formacion de la salimediante la

f
adicion del acido adecuado a los compuestos (V1). ‘1

8.- El procedimiento para la preparacion de los compé;estos (VII),

|
15 de conformidad con la reivirdicacién 7, caracterizado ademas porque inicia a
(

!
partir de los compuestos de férmula (IV) en la cual los compuestﬁos (IV) se

)
reemplazan por los compuestos (IVB) de conformidad con eli siguiente
esquema 5:

1
i
%
|
1
':@

|
1

|
'3

A
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ESQUEMA 5
- - 0
1. ¢) l
}:{,ZN"[D TR N"Q
R |Rgy 2 ¢ R
(vB) (V)
IN*
RN
Hy' g
- (VI -

|

y el paso ¢’ se establece para un tratamiento basico de los compuestos (IVB)

con uha base adecuada.

Iy
e et
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1

!
!
|
| ©
RESUMEN DE LA INVENCION i‘ ARD
?

i
i
X

La presen‘;te invencion se refiere a un procedimiento para la

| !
preparacion de compuestos de férmula (I1A), que son antagoniétas potentes y

!
especificos de los recepjores del factor liberador de corticotrc%pina (CRF), a

partir de compuestos intérmediarios de férmula

(), mediante ur,'}a reaccion de

!
. ‘ . i
acoplamiento catalizada por cobre en donde los sustituyentes

son como se
definen en la reivindicaciones.

]

X T
]
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INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search repart and the written opinion of the International
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international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
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5
The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not affowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant's Guide, Volume I/A, paragraph 296). 1

%

What parts of the international application may be amended?
Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the

International Preliminary Examining Authority. The description and drawmgs may only be amended under
Article 34 before the International Examining Authority.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,

where applicable, Article 41.

1

|
When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time

limit but before the completion of the technical preparations for international publication (Rule 46.1).
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Where not to file the amendments? !

!
The amendments may only be fi.ed with the nternational Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for internationg! preliminary examination has been/is filed, see below.

How? Either by cancelling one or more 2ntire claims, by adding one or more new claims or by amendlng the text of one

or more of the claims as filed.

!
A repiacement sheet must be submitted for each sheet of the claims which, on account of an amendment or

amendments, differs from the shezt originally filed. i

!
Al the claims appearing on a replicement sheet must be numbered in Arabic numerals. Where a claim is

cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be

renumbered consecutively (Sectio 1 205(b)). 1

The amendments must be made in the language in which the international application is to Pe published.

What documents must/may accompany the amendments?

Letter (Section 205(b)):

!
I
1

The letter will not be published with the international application and the amended claims. It should not be
confused with the "Stalement undsr Article 19(1)" (see below, under “Statement under Article 19{1)").

The amendments must be submitted with a letter.

'
The lefter must be in English or French, at the choice of the applicant. However, if the language of the

international application is English, the letter must be in English; if the language of the intematlonal application

is French, the letter must be in French.
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The present invention relates to a process for preparing compounds of formula
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factor (CRF) receptors, from intermediate compounds of formulé {I), by a
coupling reaction catalysed by copper wherein the substituents are as defined
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i
{
23 March 2007 11/04/2007!
Name and mailing address of the ISA/ Authorized officer

European Patent Office. P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340~2040, Tx. 31 651 epo nl, PP :
Fax: (+31-70) 340-3016 , Gavriliu, lDan1e'| a

Fom PCTASA/210 (second sheet) (Aprit 2003) i
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

DATABASE CA [Online]

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;

BOUILLON, JEAN-PHILIPPE ET AL: "Reactions
of trifluoromethylated enamines with
iminium chlorides and analogs. Synthesis
of new 2-aza-1,3-dienes and
pyridin-4-ones”

XP002426289

retrieved from STN

Database accession no. 1997:346092

see compounds with rn: 191726-19-9 or
191726-20-2

abstract

& BULLETIN DE LA SOCIETE CHIMIQUE DE
FRANCE , 1:4(1), 47-57 CODEN: BSCFAS;
ISSN: 0037-8968, 1997,

f _____

PR T

3,4,8,9
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International application No.

INTERNATIONAL SEARCH REPORT PCT/EP2006/003531

Box Il Observations where certain claims were found unsearchable (Continuatién of item 2 of first sheet)
: ]

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:
|

1. D Claims Nos.: !
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.: 1
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)
i . I

J
This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additiona] search fees were timely paid by the applicant, this International Search Report covers all
searchable claims. 1

2. l:l As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

1-4, 8-9

I
4, [:l No required additional s2arch fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest } |:] The additional search fees were accompanied by the applicant’s protest.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-2

Process for preparing compounds of formula
starting material compounds of formula (I)

2. claims: 3, 4, 8-9

(Ia) using as

Compounds of formula (VII), their preparation and their use

for preparing compounds of formula (I) }

- !
3. claims: 5-7

Process for preparing compounds of formu]i
(IVB) using as starting material compounds

(IV) or formula
of formula (II)

o
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Patent document Publication Patent family i Publication
cited in search report date member(s) § date
WO 2004094420 | A 04-11-2004 AU 2004232551 Al 04-11-2004
BR P10409117 A} 28-03-2006
CA 2521929 Al 04-11-2004
EP 1611133 Al 04-01-2006
EP 1618107 Al 25-01-2006
WO 2004094419 Al 04-11-2004
JP 2006522798 T 05-10-2006
JP 2006522799 T 05-10-2006
KR 20060021826 A 08-03-2006
MA 27796 Al 01-03-2006
MX  PA05010874 Al 21-03-2006
W0 2004062665 | A 29-07-2004 EP 1583531 Al 12-10-2005
JP 2006515334 T 25-05-2006
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Applicant's or agent's file referenze

see form PCTASAR20

FOR FURTHER ACTION
See paragraph 2 below ?

International application No.

Intemational filing date (dayfmonthyear)

!;:’riority date (day/monthiear)

2. FURTHER ACTION

will not be so considered.

whichever expires later.

For further options, see Form PCTASA/220.

3. For further details, see notes to Form PCTASA220.

PCT/EP2006/003531 06.04.2006 08.04.2005
i
International Patent Classification (IPC) or both national classification and IPC
INV. C07D47104 C07D207/22
Applicant
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1
1. This opinion contains indications relating to the following items: !
X Box No. | Basis of the opinion
00 BoxNo. It Priority
B Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
& Box No.IV  Lack of unity of invention
X BoxNo.V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
O BoxNo. VI  Certain documents cited
& Box No. VIl Certain defects in the international application
O Box No. VIl Certain observations on the international application

1

If a demand for internalional preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau ur.der Rule 66.1bis(b) that written opinions of this Internatlonal Searching Authority

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
| from the date of mailing of Form PCTASAR20 or before the expiration of 22 months from the priority date,
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY i PCT/EP2006003531

3

Box No.| Basis of the opinion i

!
1. With regard to the language, this opinion has been established on the basis of:

X the international apglication in the language in which it was filed

3

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimec invention, this opinion has been established on the basis of:

a. type of material: ;
i
O a sequence listing
O table(s) related to the sequence listing
b. format of material:
O on paper |
O in electronic form
c. time of filingfurnishing:
0 contained in the international application as filed.

[J filed together with the international application in electronic form.

O furnished subsequently to this Authority for the purposes of search.

3. U In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as

appropriate, were furnished.

4. Additional comments:

Form PCTASA/ 237 (April 2005)

| |







WRITTEN OPINION OF THE International application No. <§/}\
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006/003531 \

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability |

|
The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

[

because:

O

0

Form PCTASA/237 (April 2005)

the entire international application

claims Nos. 5-7

the said internationzl application, or the said claims Nos. relate to the!following subject matter which does
not require an international search (specify):

the description, claims or drawings (indicate particular elements below);or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

no international search report has been established for the whole application or for said claims Nos. 5-7

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time timil:

O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the|International Searching
Authority in a form and manner acceptable to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not availableito the International Searching
Authority in a form and manner acceptable to it.

[J pay the required late furnishing fee for the furnishing of a sequence hstlng in response to an
invitation under Rules 13ter.1{a) or (b).

a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructlons and such tables were not
available to the Intesnational Searching Authority in a form and manner,acceptable to it.

I

i
the tables related to the nucleotide andor amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See Supplemental Box for further details




WRITTEN OPINION OF THE International application No. %

INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006/003531

Box No. IV Lack of unity of invention |

1. & In response to the invitation (Form PCTASA/2086) to pay additional fees‘; the applicant has, within the
applicable time limit:

X paid additional fees
[J paid additional fees under protest and, where applicable, the protest fee

O paid additional fees under protest but the applicable protest fee was not paid
O

not paid additional fees

2. O This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

U complied with

& not complied with for the following reasons:

see separate sheqet

4. Consequently, this report has been established in respect of the following parts of the international application:

O all parts.

& the parts relating to claims Nos. 1-4, 8-9

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 3,4,89
No: Claims 1-2
Inventive step (IS) Yes: Claims
No: Claims 1-4,89
Industrial applicability {IA) Yes: Claims 1-4.8-9
No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2005)







WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006/003531 \Qj

Box No. VIl Certain defects in the international application |

. |
The following defects in the form or contents of the international application have been noted:

see separate sheet

L]

Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET)

international application No.

Re ltem IV
Lack of unity of invention

The separate inventions of the present application are:

1.

|
|
3 PCT/EP2006/003531 \f)%\/

Further process for preparing compounds of formula (IA)!starting from compounds
of formula (l)(claims 1-2)

Further intermediates of formula (VII) their preparation and their use for preparing
compounds of formula (I) (claims 3, 4, 8, 9). ?

Further processes for preparing compounds of formula (V) and (IVB) starting from
compounds of formula (Il) (claims 5-7). |
]

The present claims 1-9 are not so linked as to form a single general inventive
concept (Rule 13.1 PCT) because the special technical f;eature providing a link
between the inventions 1-4 does not make contribution over the prior art (Rule
13.2 PCT). The present claim 1 and 2 relate to a process for the preparation of
compounds of formula (IA) starting from compounds (1). The present claims 3, 4, 8
and 9 relate to preparation of compounds (1) starting from compounds of formula
(V). Compounds of formula (1) are already disclosed by W02004/0944220 (see
scheme 2 page 20). In addition, the reaction used for the preparation of
compounds of formula (1) is a halogenation and belongs; therefore to a completely
different class of reaction than reaction used in claims 1 and 2. The present
claims 5-7 relate to the preparation of compounds (V) a.*nd (IVB) staring from
compounds (il). Again the type of reaction used (cyclisation) differs from claims 1
and 2 and claims 3, 4, 8 and 9. Since the common technical feature between the
processes claimed by the claims 1, 2 and claims 3, 4, 8! 9 are the compounds of
formula (1) and the common technical feature between t;he processes claimed by
the claims 5-7 and claims 3, 4, 8, 9 are the compoundsfof'formula (IV),
compounds which are already disclosed by WO2004/094420, the present claims
1-9 do not fulfill the requirements of Rule 13.1 and 13.2! PCT.

i

Re ltem V , :
Reasoned statement with regard to novelty, inventive stg’p or industrial
applicability; citations and explanations supporting such statement

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)







WRITTEN OPINION OF THE international application No.

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2006/003531

1. Reference is made to the following documents:

D1: WO 2004/094420 A (SB PHARMCO PUERTO RICO INC; NEUROCRINE
BIOSCIENCES INC; ANDREQTTI, DAN) 4 Novembfer 2004 (2004-11-04)
cited in the application '

D2: WO 2004/062665 A (SB PHARMCO PUERTO RICCP INC; NEUROCRINE
BIOSCIENCES INC; GLAXO GROUP LI) 29 July 2904 (2004-07-29)

D3: DATABASE CA [Online] CHEMICAL ABSTRACTS §ERVICE, COLUMBUS,
OHIO, U5; BOUILLON, JEAN-PHILIPPE ET AL: "Reactions of
trifluoromethylated enamines with iminium chlorides; and analogs. Synthesis
of new 2-aza-1,3-dienes and pyridin-4-ones" XP002426289 retrieved from
STN Database accession no. 1997:346092

2. Novelty (Article 33(1) and 33(2) PCT)

Invention 1:

Present claim 1 overlap with D1 (see scheme 2-page 20). Examples 2-1, 3-1, 4-1,
7-1, 8-1) disclosed by D1 seems to be novelty destroying for the process claimed
by the presen: claim 1. The same applies for scheme 3 énd example 4-4 of D2.
Consequently, the present claimed subject-matter does not fulfill the requirements

of Article 33(1) and 33(2)PCT.

Inveniion 2;

Present claim 4 discloses intermediates of formula (VII) useful to prepare
compounds of formula (1) {claim 3). Claims 8 and 9 relat:e to processes for
preparing the above-mentioned compound of formula (V). Since the present salt
compounds cof formuta (VIl) are novel over the correspopding free base
compounds of the prior art on account that there are salts, the present claims 3,4,
8 and 9 seems to fulfill the requirements of Article 33(1 );and (2) PCT.

3. Inventive step (Article 33(1) and 33(3) PCT)

Invention 1:
Considering the fact that the documents D1-D2 disclos

|
|
:
?
|
|

reactions which fall under

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)






WRITTEN OPINION OF THE ' _ . ’ International application No.
INTERNATIONAL SEARCHING '

AUTHORITY (SEPARATE SHEET) PCT/EP2006/003531 B\,

AN

the general process claimed by the present claim 1, an inventive step could be
related only to some of the specific processes claimed by]the present claim 2,
which seems tc be novel embodiments over the prior art. However since copper
catalysed coupling between a halogen derivative of formula () and heterocycle
derivative are equally disclosed by D1 (see D1 examples >- 1,3-1,4-1,7-1 and 8-
1) itis not clear at present where an inventive step may r<913|de.

t
Invention 2 D
Th subject-matter claimed by the present invention 2 relat%:s to a specific
intermediate (Vil) and its preparation as well its use for preparing compounds of
formuia (1). D1-2, which are regarded as being the closest pnor art documents for
the present |nvent|on 2, discloses the same process (see qompounds with rn:
727993-68-2 and 786700-41-2 of D1 and scheme 3 of D2) as in the present case
(see claims 3, 8 and 9) with the single difference that for the process as disclosed
in D1-D2 the pyrrolo[2,3-b]pyridine is used as a free base (see compound XXB of
D2) and not as a salt only through the fact they are not salis as for the present
compounds, the skilled person would expected that the same qualitative effect be
maintained in such similar compounds and processes. Coﬁsequently the subject-
matter claimed by the present invention 2 does not fulfill the requirements of
Article 33(1) ancd (3) PCT.

R m VIi |
Certain detects in the international application 1

1. Inclaim 1 seems that the D-C bond form compounds of for‘mula (IA) should
correspond to a -CH2-CH2- bond as drown for the compour‘pds of formula (1).

2. Numerous errors in the dependancy of dependent claims. |

Form PCT/ISA/237 (Separate Sheet) (Shee: 3) (EPO-April 2005)
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