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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
1) . SOLICITUD DE:
E Patente de invencion D Patente de Modelo de Utllldad
Capitulo . _ D Capitulo . .
2) Nombre: 1. ASTRAZENECA AB IDENTIFICACION
SOLICITANTE 2- NPS PHARMACEUTICALS, INC. ' D
(71) Direccidri: 1. SE-151 85 S8dertiflje, - |C.C. NIT:
SE-151 Sidertilje, SE
2. 420 Chipeta Way, Salt Lake cuy,
Utah 84108, USA ‘| C.E. D OJRO . D
Naclonalidad o domilcilio:
1. S&dertilje; SE Cual
2. Sait Lake Clty, Utah, USA NOMERO E—
Lugar de constitucién:
1. Sddertilje, SE
2, Utah, USA
Teléfono: Fax:
E. Mail: -
3) Nombre: DILIA MARIA_RODRIGUEZ |+ IDENTIFICACION
REPRESENTANTE | D'ALEMAN ) _ E ] D
APODERADO c.c. NIT:
Direccion: Carrera 11 N°. 86-53 Piso 8 ,
Bogota D.C. _ C.E. |:| otro [
Teléfono: 6181088 Fax: 6350824 .
E. Mail: info@clarkemodet.com.co NUMERO: 41.654.882
TP: 20824 CSJ
4)
INVENTOR (ES) [Nombre: 1. WENSBO, David; 2. EDWARDS, Louise; 3. ISAAC,
Methvin; 4. MCLEOD, Donald A.; 5, SLASSI, Abdelmallk; 6. XIN, Tao;
(72) 7. STORMANN, Thomas M.
Direccién: 1. SE-151 85 S8dertillje, S-SE-151 Sbdertillje, SE; 2. 871
Chippenham Drive, Mississauga, Ontario L5H 386, CA; 3. 2101
Islington’ Avenue, Apt. #2105, Etobicoke, Ontario MSP 3R2, CA; 4.
7740 South Newport Way, Salt Lake City Utah 84121, USA; 6. 4780
Fullwell Road, Mississauga, Ontario L5M 7J7, CA; 8. 10 Comoq Av.,
Woodbridge, Notario L4H 2B1 CA; 7. 1327 East Harrison, Salt Lake
City, Utah 84106 USA
Nacionalldad o Domicllio: 1. Sueco; 2., 3., Canadienses;4.
Estadounidense; 5 y 6., canadienses; 7. Estadounidense
5) PCT (86)
Solicitud intemacional No. PCT/US2004/041401 Fecha: DIC. 13, 2004
Publicacién Internacional No. WO2005/086155 A1 Fecha: Julio 21, 2005
8)Titulo (54) “S-fluoro, cloro- y ciano-piridin-2-il-tetrazoles como ligandos del receptor-5 de
 glutamato metabotrépico”
7) Clasificacién Internacional: CO7D 401/04, 213/84, AG1K 31/4439, AG1P 25/04
8) PRI RIDAD 33) Pals de Origen } (32) Facha (31) Nimero de
Solicitud
S| E NO D Estados Unidos Dlc. 19, 2003 60/530,633
9) Comprobante de pago N°. 068-40,124 Fecha: Mayo 26, 2008
instrucciones para el diligenciamiento del presente formulario. Ver reverso de esta pagina G\
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NIT : B00175089-2
q‘lmno OFICIAL DECAJA @ 06 - 40,124
: NAYD 26 DE 2006
HHL CONSTIGNACTION w83l
DEPOSITAKTE TIPDPAGD  BANCO CUENTA Mo. PASD  FECHA PSO Vr. PAGO
CLARKE MODET ¥ CC. COLOMBCONSISMACION  DANCO POPULAR  030-00150-5 WONSTIT  ZW/0S/2006 12,022,000.00
Wt C O KCEPT 0 38888
| S— CONCEPTD T0TAL COMCEPTD .
1 50005-01-01 SOLICITUDES I TRAMITES D SOL. DE PATENTE DE IN 163,000.00
TOTAL 3 $ 463,000.00

SOM:  CUATROCIEMTOS SESENTA Y TRES MIL PESDS

RESPONSABLE :

RECIBO DE CAJA APLICADO AL EXPEDIENTE No.
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10) ANEXOS

Xl Comprobante de pago de la tasa de presentacién de la solicitud

Comprobante da pago por relvindicacién de prioridad

Documento que acredita la existencla y representacién legal cuando el solicitante sea persona
Juridica

MO

[X] Poderes, si fuera el caso

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

O Declaraciones

Copia de I solicitud Intemacional. (Resumen, descripcldn, reivindicacién, Dibujos).

[Sl, Traduccion de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicacion,
Dibujos)

0 Copia del examen preliminar efectuado por la IPEA

O De ser el caso, copia del contrato de acceso

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

O De ser el caso, certificado de depésito de! material biolégico

O Artefinal12x12y8x8cm

0O De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el
axtranjero por el mismo titular o &u causante, relacionados parcial o fotaiments con la
invencitn de esta solictud.

Xl Otros:

1. Reporte intemacional de bisqueda
2. Opinldn escrita
3. Nofificacién de la recepcion de la copia

11) FIGURA CARACTERISTICA:
'R1
AVS
| P l:l\ 2
N X{f’ ‘h"' xz R
\ \h-Q- l"/

'12) ‘Solicitud conceslién de la patents,

NOMBRE: DILIA RODRIGUEZ D'ALEMAN

S

.C. 41.654.882 de Bogota_TP-20824 CSJ
\

FIRMA:

Instrucclones para el diligenclamiento del presente formulario. Ver reverso de esta pagina

p-786 - ﬁ
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TRADUCCION OFICIAL No. 05/108 de un documento escrito en inglés, el cual para su identificacién se

212 con @ 5ello del traductpr al tiempo con |a presents. Esta traduccién ha sido preparada por Juan
Pablo Pledrahita Agullera, Traductor e Intarprete Oficial debidamente reconocido de conformidad eon &l
Certificado de Idoneidad Profesional No, 0045 expedido por la Universidad Nacional de Colombia, por &i
Ministario de Relaciones Exteriores y aulorizado por el Ministerio del Interior y de Juslicia, por resoiucion
nimero 718 de 2003,

{Se traduce un Poder otorgado NP5 Pharmacsuticals, con fecha Febrero 4, 2005, certificacion notarial y
Apostilla No. BBBSS. )

Clarke, Modet & Co.
COLOMBIA
(Direccion en espaiiol)
PODER

El suscrito, representante legal de NPS Pharmaceuticalé, sociedad constituida
y existente bajo las leyes de los Estados Unidos de Ameérica y en desempeiio
en la actualidad de su actividad comercial, domiciliado en 383 Colorow Drive,
Salt Lake City, UT 84108, Estados Unidos de America, por el presente
otorgamos Poder a DILIA MARIA RODRIGUEZ D'ALEMAN, identificada con
cédula de ciudadania No. 41.654.882 de Bogota y Tarjeta Profesional 20824 y
CLAUDIA LUCIA CARO RAMIREZ, identificada con Tarjeta Profesional 36448 y
cédula de ciudadania No 40.017.374 de Tunja, con domicilio en Bogota,
Colombia, para que actuando en su orden en nombre de la otorgante la
representen ante cualquier entidad, autoridad y/o persona, especiaimente ante

las del orden Administrativo, Contencioso Administrativo, Judicial, Tribunales

< de Arbitramento y/o cualquier otro en lo referente a la siguiente:




IRADUCLIUN i iLiAL No, 0s/ l 8

fos. N8 SE MATO 2001

TRADUCTOR E INTERPRETE OFILUAL
Il Muty, IMGERIOR ¢ S JUSTIZIA

JUAN Procld Pios AsutA AGUILERA

Ensefias Comerciales y Denominaciones de Origen; asi como Ssus
renovaciones, prorrogas, traspasos, cambios de nombre y/o domicilio,

contratos y licencias.

2) Solicitar, tramitar, obtener, y/o regisirar derechos de autor, en cualquiera de
sus presentaciones asi como la proteccion de secretos industriales y know-

how.

3) Solicitar, tramitar, obtener y/o registrar registros sanitarios, permisos y/o
licencias de funcionamiento; asi como sus renovaciones o prorrogas, cesiones,

traspasos, cambios de nombre y/o domicilio, contratos y licencias.

4) Ejercer acciones de oposicién, observacion, reclamos, reivindicaciones,
reconsideracién, reposicién, apelacion, cancelacion administrativa o judicial,
nulidad, proteccion al consumidor, concesién de licencias, proteccién de
sacretos industriales y demds acciones y recursos relacionados con derechos
derivados de los asuntos arriba indicados y en contra de la competencia
desleal, acciones derivadas de la obtencion o explotacién de licencias,
acciones de indemnizacién de perjuicios. También podran intervenir en juicios
civiles, comerciales, penales, contencioso-administrativos, tutelas y de policia;

acciones 0 juicios promovidos por el mandante o contra él.
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facultados para: conciliar, cancelar, transigir, aceptar clausulas
compromisorias, desistir, recibir y tomar posesion de la cosa objeto de litigio y
renunciar o desistir derechos concedidos o en curso de concesion, admitir los

hechos del proceso.
7) Ratificar o no la agencia oficiosa.

8) Asi mismo facultamos a los mencionados apoderados para recibir
notificaciones y designar apoderados judiciales o extrajudiciales, sustituir el

presente poder y revocar las sustituciones que hicieren.

Dado y firmado en (en blanco), hoy dia 4 de Febrero, 2005.
Por: (Firmado) Barton W. Giddings

Secretario Empresarial Asistente

RECONOCIMIENTO EMPRESARIAL
Estado de Utah )

Condado de Salt Lake )SS
Hoy dia 4 de Febrero, 2005, comparecié personaimente ante mi, Barton W.

Giddings, CUYA IDENTIDAD CONOZCO (o quien presentt prueba satisfactoria

de ser quien dice ser) y estando debidamente juramentado declar® que el

Sefor Barton W. Giddings, ha suscrito el documento anterior en su calidad; de.. :_

--.r- 5 - ( orlg
ols ‘“i“:‘a:- :ﬂt"

Secretario Empresarial Asistente de la persona juridica N S"F’n .

"\., a l'

oppti ,CC 1#?-'-—“'
Inc., y yo, Notario del Derecho Civil, tuve a la vista '}' "

wegnma o i




representacion legal.

(Firmado) Leslie S. Lancaster

(Sello Notarial a tinta: Notario Publico, } Leslie S. Lancaster, 420 Chipota
Way, Salt Lake City, Uyah, 84108, Mi Comision Vence Abril 2, 2006, Estado de

Utah)

Sello Pre-Impreso)
APOSTILLA
(Convencion de la Haya de Octubre 5 de 1961)
1. Pals. Estados Unidos de América
Este documento publico
Ha sido firmado por LESLIE S. LANCASTER
3. Obrando en calidad de NOTARIO PUBLICO, ESTADO DE UTAH
Lleva el sello/estampilla de LESLIE S. LANCASTER, NOTARIO
PUBLICO, ESTADO DE UTAH
CERTIFICADA
5. En Salt Lake City, UTAH, Estados Unidos de América
Hoy 2 de Marzo, 2005
7. Por Gary R. Harbert, Gobemador Teniente , Estado de Utah, Estados .
Unidos de América
8. No. 68888
Sello/Estampilla (Sello Dorado en Relieve)

10. Firma (Firmado)
Gary R. Herbert
Gobemador Teniente

ES TRADUCCION FIEL Y COMPLETA da la cual se deja copia en los archivos dg astetflic
confrontacidn y & la cual me remito. g y

Bogota, Marzo 18, 2005.
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Apostille

(Convention de La Haye du 5 Octobre 1961)

1. Country: United States of America

2. This public document has been signed by LESLIE S. LANCASTER

3. acting in the capacity of NOTARY PUBLIC, STATE OF UTAH !

4. bears the seal/stamp of LESLIE S. LANCASTER, NOTARY PUBLIC, STATE OF UTAH
CERTIFIED

5. at Salt Lake City, Utah, U.S.A.

6. the 2nd day of March, 2005

7. i:y Gary R. Herbert, Lt. Governor, State of Utah, US.A.

8. Number: 68888

9. Seal/Stamp: ' 10. Signature:%' 'Lty n ' U"\ 6“1[_-

Gary R. Herbert
Lieutenant Governor




COLOMBIA

Camemn 11 n* 9343, Of. 404 Bogotd Colombia Tel: (57 1) 6350813-Fax: (57 1) 6350824 Email:clerkemadetdelukermodet. com.co

PODER
Yo (nosotros). abejo firmante(s)

en mi (nuesto) cankcter da representante(s) legales de

uns sociedad organizads y existente de acuerdo con kes leyes de

yenactual cumplimiznto de su abjeto social, con domieilio en

por el presente instrumente confiero (confirimos) poder especinl » fivor
de DILIA MARIA RODRIGUEZ DYALEMAN, con Céduha de Ciudada-
nia No. 41.654.882 de Bogued, ¥ tp. 20024 y CLAUDIA LUCIA
CARQ RAMIREZ, eon Céduls de Cindadania No. 40.017.374 de Tunja,
¥ tp. 36448, con domicilio en Bogoti, Colombia, par qua actuande en
su orden en nombre del (de k) otorgante ke {ln) representen ante
cuslquier entidad, autocided wo persoma, especiaimenie ante tas del
onden Adminismtivo, Contencioso Adminigtrative, Judieial, Tribinales
de Arbitamemo yo cualquier oo en lo refereme a los siguientes
ssuntos:

1) Solicitar, tramitar, obtener yo registrar cuslquiera de Ins modalidades
de Propisdad Indugtrial, tales como: patertes de invencidn, modelos de
utilidad; disehos industrisles, viriedndes vegrinles; marcss, lemas,
m,mmuymmum asl camo
sus renovaciones, primroges, tensferenciss, cambios de nombre yfo
domicilio. contratos y licencias.

2) Soficitar, tramitar, obtener Wo registrar derechos de autor, en cualquie-
m de sus presenisciones #3i como b proteccidn de secretos industrinles y
know-how.

3) Solicitar, tramitar, obtener y/o registrar regisiras ganitarios, permisos
wo licencias de funcionamiento; asl como sus renovaciones o prorrogas,
transferenciag, cambios de nomibre yo domicilio, contratos y licencias.

4) Ejercer acciones de oposicidn, observacidn, reclamos, reconsideracidn,
reposicidn, apelacidm, cancelacidn administativa o judicial, nulidad,
proteccidn al consumidor, concegidn de licencias, proteccidn de secretos
industriakes y demiis acciones y recursos relacionados con derechos
derivasdos de Jos asuntos mriba indicados y en contrs de s competencia
desleal, acciones derivadas de Ia obtencidn o explotacién de lieencias,
acciones de indemnizacion de perjuicios. También podri{n) imervenir en
Juicios civiles, comerciales. penales, contencioso-administratives., unelas
y de policie; en sceiones o juicios promovidos por el (la) mandanie o en
contra ¢f (ella) .

5} Registrar nombres de dominio ante In entidad competente.

6) En el ejercicio de este mandato los mandawmrios arila mencionadas
quedan fhcultados parm: conciliar, cancelar, transigir. comprometer en
irbitrog., deyigir, recibir y lomar posesidn de la cosa objeo de liigio y
renunciar o degistir a devechos concedidos o en curso de concesion.
admitir los bechos del proceso.

7) Ratificar o na b ageneia oficiom.

#) Asi mismo feculto {facublamaos) & Ins menciomados apoderados para
recibir notificaciones y designar apoderados judiciales o extrajudiciales,
sustituir el presente poder y revocar las sustituciones que hicieren.

Dado y firmada en Gramed and signed . S L
alos dias de un this q day of
' A Fimulliran:r*o“ N (:“dd_t

POWER OF ATTORNEY
I (we3, the undemsigned

kegal representative(s) of
NPS Pharmaceuticals, Inc.

an organization existing under the laws of
United States of America

and in present execution of it business activity, domiciled at

383 Colorow Drive

Sah Lake City, UT 84108, United States of Americs

do hereby grant PFOWER OF ATTORNEY w DIIA MARIA RODRIGUEZ
D'ALEMAN, idemification card No. 41.654.882 of Bogorl, and tp. 20824
and CLAUDIA LUCIA CARO RAMIREZ, tp. 36448, identificution card No.
40.017.374 of Tunja, residing in Bogoti, Colombia, to act in the order of their
appointment in behalf of grantor before any entity, urthority and/or natuml or
juridical person, specially before thoss Adminigrative, Administratives
Comtentious, Judicial, whitration courts, and/or sny other, in sll matters
concerning the following:

1) To apply, process, obesin and/or regiser sny of the modalities of kndustrial
Property, such as: Patents of Inmvemtion, Utility Models; Designs, plam
varicties; Marks, Slogans, Trade Names and emblems and appellations of
Origin; as well as their renewsls, amignments, changes of mame snd/or
domicile, agreements and licenses.

1)} To apply. process, obtain and/or register copyrights of any kind 23 well a2
protection of indugtrial secrets or knowhow.

3} To apply. process, obinin and/or register sanitary registrations, operating
authorizations and/or liconses; as well as their encwal or sssignmenny,
changes of name and/or domicile, agreements and licenses,

4) To bring sctions of opposition, observations, chims, reconsideration,
appenl or legal remedies, cancetlations, nullity, protection to the consumer,
granting of licenses. protection of trade secrets and other actions relaied with
rights derived from the sbove- mentioned matiers and against the unfair
competition, actions resuking from the obtaining or explaitation of hicenses,
recovering damages actions. They can sbo intervene or participate in Civil,
Commercial, Criminal or Contentious-Administrative Trials; the actions for
wril mandamus, police sctions; in actions, Rwsuits or Iitigarions insitwted by
the grantor or against him.

5) To regisier demain names before the competent entity.

6) To the effect of this mandate the sbove-named proxy are empowered w:
conciliste, cancel, serile, pubmit W arbintion, wilhdmw and to receive and
take possession of the litigation related objet and waive or renounce the rights
granted or in process of graniing, admit the facis of the eage.

7} To mtify or not the afficious agency.

8} 1 (we) hereby appoim the afore memioned miomeys with powers to reces!
nutifications and to designate judicial and extrajudicial attorney it
lhlll'lﬂ'!l’of.ﬂllﬂuyllﬂmmﬂﬂlmmn“

Pesisdant Cor



CORPORATE ACKNOWLEDGEMENT

' State of Utah )
§
County of gﬂ H‘ a KE/ )
On this l\hn - day of "F-bbWAVAJ , 2005, personally appeared before me

whose identity is personally known to me (or proved on the
basis of sansfactory evidence) and who by me duly sworn (or affirmed). @ /Ms.
_‘Emch_&ﬂ,m& has executed the foregoing document in his/her capac:ty
f the juridical person NPS Pharmaceuticals, Inc. The
original power of attorney, the documents that evidence the existence of the Company NPS

Pharmaceuticals, Inc, and the legal representation were shown to me, civil law notary.

----:--ﬂﬂ-mnﬂ -
PR ey e O, noals

f; ummm&m ﬂ
& My Commiosion Explires ﬂ
Aprll £7. 2000

RAD Lo s et .

Forsd -




(12) lN'l'ElNA'l‘[ONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectus] Property

"IA
l‘ '|

{43) Internationg! Publicalion Date
21 July 2005 (21.07.2005)

1 ‘M
l‘l'a'n

e ,.-‘_, 1‘-

PCT

(51) Iniernationa! Patent ClusalBenllon”:
213/84, ASIK 31M439, ASLP 25804

CO7D 401704,
(21) Intzrnational Application Number:
PCT/US2004/04 1491

(21) International Fillog Date=
13 Decamber 2004 (13.12.2004)

(25) Flliog Language: English
(26) Publieation Languape: English
(30) Priority Data:

60/530,633 19 Decamber 2003 (19.122003) US

(71) Applicants (for all designated States exvept USh AS~
TRAZENECA AB [SE/SE]; SE-151 R5 Sbdertije,
§-SB-151 Sadurtlje (SH). NP5 PHARMACEUTICALS,
INC. [US/US]; 420 Chipeta Way, Salt Lake Clty, Unh
B4108 (US).

{72) Inventors; and

'5) Inventors/Applicants (for U/S anly WENSBO, Duvid
ISE/SE]; /o AstmZenec R & D Headguiters, Global
Intellecinal Property, SH-151 85 Sadertilje, S-SE-151
Sidertiffe (SB). EDWARDS, Loulse [CA/CA]; B7)
Chippenham Drive, Missisanga, Ontarlo 1LSH 386 (CA)L
ISAAC, Methvin [CA/CAL: 2101 lalington Avenus, Apt.
#2105, Bwbicoke, Ontario MSF 3R2 (CA). MCLEDD,
Donald A. [US/US]; 7740 Soath Nowpart Way, Salt Lake
cliy, Utsh 84121 (US). SLASSI, Abdeimalik [CA/CAL
4780 Palwell Road, Mississenga, Ontario LSM 7J7 (CA).
XIN, Tho [CAXCA]; 10 Comen Ave., Woodbridge, Ontario
LAH 2B1 (CA). STORMANN, Thomas M. [US/US]:
1327 East Harrison, Salt Lake Clty, Utsh 84105 (US).

(74) Agenix: BENT, Stephm A. ot al.; Foley & Laniner LLP,
Washingion Hurbouz, 3000 K Streat, NW, Suito 500, Wash-
inglon, District of Columbia 20007 (US).

(8]) Deignaied Siales (unless otherwite indicdied, for every
kind of mational protection avallabls): AR, A, AL, AM,

« OB, GH, GM, HR, HU, m.ll-.m.ls.-l?.lt&

PH, PL, PT, RO, RU, SC, 5D, SE, 3G, SK, SL. SY, T, ™,
TN, TR, T1, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
Zw.

(84) Designuted Staten (uniess otherwine indicased, for every
kind of regional protactinn availuble): ARIPO (AW, GH,
GM, KR, LS, MW, MZ, NA, SD, SI., 8Z, T7Z, UG, 7M,
ZW), Buorexien (AM, AZ, BY, KG, KZ, MD, RU, TI, TM),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl,
FR, GB, GR, HU, I, 18, IT, LT, LU, MC, NL, PL, P, RO,
SE, 81, SK, TR), OAPL (BF, BJ, CF, OG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Deciurations under Ruls 4.17:

— ar io gpplicant’s entitlement to apply for and be graxted
a patent (Ruie 4.17(li)) for the following deslgnarions AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW. BY, BZ,
CA, CH. CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
KEG, £5, FI. GB, GD, GE, GH, GM, HR. HU, ID, IL, IN. IS,
JA KE KG. KF, KR, K7, L.C, LK, LR, LS, LT, L1}, 1LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, Ni, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, 3D, SE, 5G, SK, SL. Y. TJ,
T™, TN, TR, TT, TZ UA, UG, UZ VC, VN, YU, ZA, ZM,
ZW. ARIPO parent (BW, GH, GM, KE, LS, MW, MZ, NA.
SD, SL, 5Z, TZ, UG, ZM, ZW), Eurarian patent (AM. AZ,
BY, KG, KX, MD, RU, TJ, TM). Exropean pateru (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU,
IE IS, IT. LT, LU, MC, NL, Pi, PT, RO, SK, 5i, SK, TR),
QAPI patens (BF, BJ, CF, CG, CI, CM, GA, GN, GQ. GW,
ML, MR, NE, SN, TD, TG)

— ar to applicans’s entitiement 1o apply for and be gronied
a patent {Ruls 4.17(11)) for the jollowing derignations AE,
AG. AL, AM, AT, AU, AZ, BA, BB, NG, BR. BW. BY, BZ,
CA, CH, CN, CO, CR, CU, CZ DE, DK, DM, D7, EC. KK,
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5-FLUORD-, CHLORD- AND CYANO-PYRIDIN-1-YL-TETRAZOLES AS LIGANDS OF THE
METABOTROPIC GLUTAMATE RECEPTOR-5

FIELD OF THE INVENTION

The present invention relates to new compounds, to pharmaceutical compositions contain-
ing said compounds and to the use of said compounds in therapy. The present invention
further relates to processes for the preparation of said compounds.

BACKGROUND OF THE INVENTION

Glutamate is the major excitatory neurotransmitter in the mammalian central nervous sys-
tem (CNS). Glutamate produces its effects on central neurons by binding to and thereby
activating cell surface receptors. These recoptors have been divided indo two major classes,
the ionotropic and metabotropic glutamate receptors, based on the structural features of the
receptor proteins, the meana by which the receptors transduce signals into the cell, and
pharmacological profiles.

The metabotropic giatemate receptors (mGluRs) are G protein-coupled receptors that acti-
vate a variety of intracellular second messenger systems following the binding of gluta-
mate, Activation of mGluRs in intact memmalian neurons elicits one or mors of the fol-
lowing responses: activation of phospholipase C; increases in phosphoinositide (PT) hy-
drolyais; intracellular calcium release; activation of phospholipase D; activation or inhibi-
tion of adenyl cyclase; increases or decreases in the formation of cyclic adenosine mono-
phosphate (cAMP); activation of guanylyl cyclase; inoreases in the formation of cyulic
guanosine monophosphate (cGMP); activation of phospholipase A;; increases in arachi-
donic acid release; and increases or decreases in the activity of voltage- and ligand-gated
ion channels. Schoopp ef al., Trends Pharmacol. Sci. 14:13 (1953), Schoepp, Newrochsm.
Int. 24:439 (1994), Pin et al., Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog.
Neurobiol. 59:55 (1999).

Eight distinct mGluR subtypes, termed mGluR1 through mGiuRS, have been identified by
moleculsr cloning. Nakenishi, Newron 13:1031 (1994), Pin et al., Neuropharmacology 34:1
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(1995), Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity occurs via
expression of alternatively spliced forms of certain mGiuR subtypes. Pin e al., PNAS
89:10331 (1992), Minakami et al., BBRC 199:1136 (1994), Joly et al..l J. Neurosci,
15:3970 (1995). :

Metabotropic glutamate receptor subtypes may be subdivided into three groups, Group 1,
Group I, and Group Il mGluRs, based on amino acid sequence homology, the second
messenger systams utilized by the receptors, and by their pharmacological characteristics.
mGuRS comprises mGluR 1, mGluR5 and their altematively spliced variants. The binding
of agonists to these receptors results in the activation of phospholipase C and the subse-
quent mobilization of intracellalar calcium.

Neurological, psychiatric and pain disorders.

Attempts at elucidating the physiological roles of Group I mGluRs suggest that activation
of these receptors elicits neuronal excitation, Various studies have demonstrated that
Group I mGluRs agonists can produce postsynaptic excitation upon application to neurons
in the hippocampus, cerchral cortex, cérebellum, and thalamus, as well as other CNS re-
gions, Bvidence indicates that this excitation is due to direct activation of postsynsptic
mQGluRs, but it also has been suggested that activation of presynaptic mGiuRs oocurs, ro-
sulting in increased neurotrangmitter release, Baskys, Trends Pharmacol. Sci. 15:92
(1992), Schoepp, Neurochem. Int. 24:439 (1994), Pin ef al., Neuropharmacology
34:1(1995), Watkins ef al., Trends Pharmacol. Sci, 15:33 (1994).

Metabotropic glutamate receptors have been implicated in & mumber of normal processes in
the mammalian CNS. Activation of mGluRs has been shown to be required for induction
of hippocampal long-term potentistion and cerebellar long-term depression. Bashir ef al.,
Nature 363:347 (1993), Bortolotto et al., Nature 368:740 (1994), Aiba et al., Cell 79:365
(1994), Aiba et al., Cell 79:377 (1994). A role for mGluR activation in nociception and
analgesia also has been demonstrated. Meller f al., Neuroresport 4: 879 (1993), Bordi and
Ugolini, Brain Res. 871:223 (1999). In eddition, mGluR activation has been suggested to
play a modulatory role in a veriety of other normal processes including synaptic transmis-
sion, neuronal development, apoptotic neuronal death, synaptic plasticity, spatial leaming,
olfactory memory, central control of cardiac activity, waking, motor control end cantrol of

4
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the vestibulo-ocular reflox. Nakanishi, Newron 13: 1031 (1994), Pin ef al, Neuropharma-
cology 34:1, Knopfel et al., J. Med. Chem. 38:1417 (1995).

Further, Group I metabotropic glutamste receptors have been suggested to play rolesina
varisty of acute and chronic pathophysiological processes and disorders affecting the CNB.
These include stroke, head trauma, anoxic and ischemic injurics, hypoglycemia, epilepsy,
nsurodegenerative disorders such as Alzhcimer's disease, psychistric disorders and pain.
Schoepp et al., Trends Pharmacol. Sci. 14:13 (1993), Cunningham et al., Life Sci. 54:135
(1954), Hollman ef al., Ann. Rev. Neuroscl. 17:31 (1994), Pin ef al., Nesropharmacology
34:1 (1995), Knopfol et al., J. Med Chem. 38:1417 (1995), Spocren et al., Trends Phar-
macol. Scl, 22:331 (2001), Gasparini et al. Curr. Opin. Pharmacol. 2:43 (2002), Neuge-
bauer Pain 98:1 (2002). Much of the pathology in these conditions is thought to be due to
excessive glutamate-induced excitation of CNS neurons. Because Group I mGluRs appear
to increase glutamate-mediated neuronal excitation via postsynaptic mechanisms and en-
hanced presynaptic glutamate release, their activation probably contributes to the pathol-
ogy. Accordingly, selective antagonists of mGIuRS receptors could be therapeutically
beneficial in all conditions underlain by excessive glutamete-induced excitation of CNS
neurons, specifically as neuroprotective ageuts, analgesics or anticonvulzants,

Recent advances in the efucidation of the neurophysiclogical roles of metabotropic gluta-

mate receptors generally and Group I in particular, egpecially mGluRS receptors, have es-
tablished these receptors as promising drug targets in the therapy of acute and chronic neu-

Gastro intestinal disorders

The lower esophageal sphincter (LES) is prone to relaxing imermittently, As a conse-
quence, fluid from the stomach can pass into the esophagus since the mechanical barrier is
temporarily lost at such times, an event hereinafter referred to as “reflux”™.

Gastro-esophageal reflux disease (GERD) in the most prevalent upper gastrointestinal trect
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at neutralizing
acid in the esophagus. The major mechanism behind reflux has been considered to depend

on a hypotonio lower esophageal sphincter. However, e.g. Holloway & Dent (1990) Gas-
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troenterol. Clin. N. Amer. 19, pp. 517-535, has shown that most reflux episodes oocur
during transient lower esophageal sphincter relaxations (TLESRS), i.e. relaxations not trig-
gered by swallows. It has also bean shown that gastric acid secretion usually is normal in
patients with GERD.

Ihemveleumpomdnneo:dingmﬂnpmnntinvmﬁonmumedml?euuﬁﬂforthe
inhibition of transient lower esophageal sphincter relaxations (TLESRs) and thus for
treatment of gastro-esophageal reflux disorder (GERD).

The wording “TLESR”, transient lower esophagoeal sphincter relaxations, is herein defined
in accordance with Mittal, R.X, Holloway, R.H., Penagini, R., Blackshaw, LA., Dent, J.,
1995; Transient lower esophageal sphincter relaxation. Gastroenterology 109,

pp. 601-610.

The wording “reflux” is herein defined as fluid from the stomach being able to pass into
the esophegus, lincetlmmechnniﬂlbarriﬂiatnmpomﬂylmtatsunhﬁnllu.

The wording “GERD”, gastro-esophageal reflux discase, is herein dafined in accordance
with van Heerwarden, M.A., Smout A.J.P.M,, 2000; Diagnosis of reflux disease. Baillidre's
Clin. Gastroenterol. 14, pp. 759-774.

Becauso of their physiological and pathophysiological significance, there is & need for new
potent mGIuR agonists and antagonists that display a high selectivity for mGluR subtypes,
particularly the Group I receptor subtype, such as the mGIuRS receptor.

Prior art

There are many properties of a compound that are of importance in determining its
suitability as a drug product. Of high importance is the interaction of the compound at the
target protein and its pharmacokinetic profile, Le. it ability to access the target protein in
sufficient quantity for a sufficient duration of time to have the desired therapeutic effekt.
The object of the present invention is to provids novel 5-substituted pyridines with
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surprisingly improved characteristics when compared to similarly substituted compounds,
carrying other substitusnts at the 5-position of the pyridine ring as previously described.
WO 03/077918 and WO 03/029210 describe 2-(5-tetrazolyl)-5-substituted pyridines
exhibiting activity at the mGluRS recoptor. We have found that the appropriate 5-
substituent on the pyridines has led to dramatic improvements over other substituents at
that same position, when compering both efficacy end pharmocokinetic profile, as
measured in the laboratory.

SUMMARY OF THE INVENTION

The present invention relates to compounds of formula I

wherein:

X;1isNend X;is CorX;is Cand Xz s N;

Z is fluarn, chloro or cyano;

R! and R? are independently selected from the group consisting of hydrogen, hydroxy, halo,
-C).salkylhalo, -OC;.alkylhalo, -Ci.calkyl, -OCq.alkyl, -Cy.ealkylORY, -OC;.calkylOR®,
~Co-alkyleyano, -Co.alkyINR'R® and -OC; calkyINR‘R’;

R* and R? are independently selected from the group consisting of hydrogen, and -C;.
salkyl;

or salts, solvates or solvated salts thereof,

In another aspect of the invention there is provided the compound of formula I for use in
therapy, especially for the treatment of mGIuRS receptor medirted disorders, and for the
treatment of neurological disorders, psychistric disorders, gastrointestinal disorders and

T
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In a further aspect of the invention there is provided pharmaceutical compositions com-
prising a therapeutically effective amount of the compound of formula I in associstion with
one or more pharmacsutically acceptable diluent, excipients and/or inert carrier.

In yet another aspect of the invention thers is provided a pharmaceutical composition com-
prising the compound of formula I for use in the treatment of mGiuRS receptor mediated
disorders, and for use in the treatment of neurological disorders, psychiatric disorders,
gastrointestinal disorders and pain disorders.

In yet another aspect of the invention there is provided proceases for the preparation of
compounds of formula I,

A further aspect of the invention is the use of 2 compound accarding to formula I for the
mamfacture of n medicament for the treatment or prevention of functional gastrointestinal
disorders, such as functional dyspepsia (FD). Yet another aspect of the invention is the use
of a compound according to formula I for the manufacture of a medicament for the treat-
ment or prevention of irritabls bowel syndrome (IBS), such as constipation predominant
IBS, diarrhea predominant IBS or alternsting bowel movement predominant IBS.

These and other aspects of the present invention are described in greater detail herein be-
low.

DETAILED DESCRIPTION OF THE INVENTION
Ths object of the present invention is to provide 5-substituied pyridines with surprisingly
improved characteristics when compared to similarly subsatituted compounds, carrying

other substituents at the 5-position of the pyridine ring.

Listed below are definitions of various terms used in the specification and claims to de-
scribe the present invention.
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For the avoidance of doubt it is to be undarstood that where in this specification a group is
qualified by ‘hereinbefore definéd’, ‘defined hereinbefare’ or ‘defined above’ the said
group encompasses the first ocourring and broadest definition as well as each and all of the
other definitions for that group.

Fmﬂmwoidmneofdoubtitilwbomdﬁ{lmodﬁntinﬂﬁslpedﬁuﬁon'cu'mﬂnu
carbon group having 1, 2, 3, 4, 5 or 6 carbon atoms.

In the case where & subscript is the integer 0 (zerc) the group to which the subscript refers
to indicates that the group is absent.

In this specification, unless stated otherwise, the term "alkyl" includea both straight and
branched chain alkyl groups and may be, but are not limited to methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-penty}, t-pentyl, nco-pentyl, n-hexyl or
i-hexyl, t-hexyl. The term C,.3alkyl has 1 to 3 carbon atoms and may be methyl, ethyl, n-
propyl or i-propyl. ' .

In this specification, unless stated otherwise, the tarm “OCp ¢alkyl” includes both straight
or branched alkoxy groups. Co-3alkoxy may be, but is not limited to hydroxy, methoxy,
ethoxy, n-propoxy or i~propoxy.

In this specification, unloss stated otherwise, the term “halo”and “halogen” may be fluoro,
chlaro, bromo or fodo.

In this specification, unless stated othsrwise, the term “alkylhalo” means an alkyl group as
defined above, which is substituted with halo as described above.

Ths term “C)salkylhalo” may include, but is not limited to fluoromethyl, difluoromethyl,
triflooromethyl, flucroethyl, diflooroethyl or bromopropyl.

The term “OC)salkylhalo” may include, but is not limited to fluoromethoxy, difluorometh-
oxy, trifluoromethoxy, fluoroethoxy or difluoroethoxy.

In one embodiment of the invention X, is N and X; is C or X; is C and X; is N.
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The invention relates to compounds of formula I wherein X, is C and X3 is N.
In another embodiment of the invention X; ia N and X3 is C.

In » further embodiment of the invention Z is fluoro, chloro or cyano.

The invention relates to compounds of formula I wherein Z is fluoro ar cyano.

In yot another embodiment of the invention Z is chloro. In ane embodiment of the inven-
tion Z is fluoro. '

In ancther embodiment of the invention R' and R? are selected from the group consisting of
hydrogen, hydroxy, haio, .

-C1.alkylbalo, -OC;.galkythalo, -Cy-ealkyl, <OCp.salkyl, -CiealkylOR", -OC; salkylOR",
-Cosalkylcyano, -Co salkyINR*R® and -OC; calkyINR'R’,

R and R? are indspendently sclocted from the group consisting of hydrogen, hydroxy and
Ciaalkyl.

The invention relates to compounds of formula I wherein wherein R and R? are selected
from the group consisting of hydrogen, hydroxy, halo, -Cr.alkylhalo, <OC,.yalkylhalo,
~C1.alkyl, -OCo.salkyl, -C1.4alkylOR", -OC; 4a1kylOR", -Co salkylcyano and C. -
salkyINR*R%; and R* and RY are independently selocted from hydrogen, methyl and ethyl.
Tn & further embodiment of the invention R! and R? are selected from ths group consisting
of fluora, chloro, bromo, iodo, cyano, methoxymethyl, methoxy, difluoromethoxy,
trifilnoromethoxy, 2-methoxy-ethoxy, etirylamino and amine,

The invention relates to compounds of formula I wherein R' is fluaro, chloro, bromo, iodo,
methoxymethyl, methoxy, difluoromethoxy, triffuoromethoxy, 2-methoxy-ethoxy, ethyl-
amino or amine. -

In another embodiment of the invention R! is methoxy, diffucromethoxy, trifluoromethoxy,
2-methoxy-ethoxy or ethylamino.

In yet a further embodiment of the invention R is chloro, bromo, iodo or methoxymsthyl.
In yet another embodiment of the invention R’ is fluaro,

n ane embodiment of the invention R? is halo ar Co.ealkylcyano.
The invention relates to compounds of formula I wherein R? is fluoro or cyano.
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The invention is also related to the following compounds;
3-fluoro-5-{5-(5-fluoropyridin-2-yI)-2H-tetrazol-2-yljbenzonitrile,
6-[2-(3-cyano-5-fluorophenyl)-2H-tetrazol-5-yl)nicotinonitrile,
3-{5<{5-chloropyridin-2-yl)-2H-tetrazal-2-yl]-5-flucrobenzonitrils,
3-[5-(5-fluoro-pyridin-2-yl)-tetrazol-2-yl}-5-methoxymethyl-benzonitrile,
3-fluoro-5-[2-(5-fluoropyridin-2-yl)-2H-tetrazol-5-yl]benzonitrile,
6-[5-(3-cyano-5-fluorophenyl)-2H-tetrazol-2-yl]nicotinonitrile,
3-[2(5-chloropyridin-2-y1)-2H-tetrazol-5-y1]-5-flucrobenzonitrile,
3-[5-(5-fluoropyridin-2-yI)-2H-tetrazol-2-yI]-5-(methoxymethyl)benzonitrile,
5-fluoro-2-[2-(3-fluoro-5-methoxyphenyl)-2H-tetrazol-5-yl}pyridine,
3-[5+(5-fluoro-pyridin-2-yl)-2H-tetrazol-2-yi]-5-methoxybenzonitrile,
3-[5<(5-fluoropyridin-2-yl)-2H-tetrazol-2-yl]-5-{trifuoromethoxy)benzonitrile,
3-(difluoromethoxy)-5-]5-(5-flucropyridin-2-yl)-2H-tetrazo)-2-yl]benzonitrile,
3-[5-(5-fuoropyridin-2-yi)-2H-tetrazol-2-yI]-5-(2-methoxyethoxy)benzonitrile,

- 3-(cthylamino)-5-[5-(5-flucropyridin-2-yl)}-2H-tetrazol-2-ylJbenzonitrile,

3-amino-5-5-(5-fluoropyridin-2-yl)-2H-tetrazol-2-yl]benzonitrile,
3-[5-(5-fluoropyridin-2-y1)-2H-tetrazol-2-yl]-5-iodobenzonitrile, and
or salts, solvates or solvated salts thereof.

A muitable pharmaceutically acceptable salt of the compounds of the invention is, for
example, an acid-addition salt, for example an inorganic or organic acid. In addition, a
suitable pharmaceutically acceptable selt of the compounds of the invention is an alkali
metal salt, an alkaline earth metal salt or a salt with an organic base.

Other pharmaceutically acoeptable salts and methods of proparing these salts may be found
in, for example, Remington’s Pharmaceutical Sciences (18® Bdition, Mack Publishing Co.)
1990.

Some compounds of formula I may have chiral contres end/or geometric isomeric centres
(B- and Z- isomers), and it is to be understood thet the invention encompesses ell such op-
tical, diasbereoi ic and i i

The invention also relates to any and all tautomeric forms of the compounds of formula I.
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Pharmaceutical composition

According to one aspect of the present imvention there is provided a pharmaceutical
composition comprising as active ingredient a therapeutically effective amount of the
compound of formula I, or salts, solvates or solvated salts thereof, in association with one
ar more pharmaceutically acceptable diluent, excipients and/or inert carrier.

The composition may be in a form suitable for oral administration, for example as a tablet,
pill; syrup, powder, granule or capsule, for parenteral injection (including intravenous, sub-
cutansous, intramuscular, intravascular or infusion) as a sterile solution, suspension or
emulsion, for topical administration e.g. as en ointment, patch or cream or for rectal ad-
ministration e.g. as a suppositary.

In genersl the above compositions may be prepered in a conventional manner using one or
more convantional excipients, pharmeceutical acceptable diluvents and/or inert carriers.

Suitable daily doses of the compounds of formula I in the treatment of a mammal, inchod-
ing man are approximately 0.01 to 250 mg/kg bodyweight at peroral adminigtration and
about 0.001 to 250 mg/kg bodyweight at parenteral administration.

The typical daily dose of the active ingredients varies within a wide range and will depend
on various factors such as the relevant indication, severity of the illness being treated, the
route of administration, the age, weight and sex of the patient and the particular compound .
being used, and may be determined by a physician.

Medical nse

It has been found that the compounds according to the present invention, salts, solvates or
solvated salts thereof, exhibit & high degree of potency and selectivity for individual me-
tabotropic glutamate receptor (mGluR) subtypes. Accordingly, the compounds of the pre-
senit invention are expected to be useful in the treatment of canditions sssociated with ex-
citatory activation of an mGluRS receptor and for inhibiting neuronal damege caused by

10
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excitatory activation of an mGiuRS receptor. The compounds may be used to produce an
inhibitory effect of mGluRS, in mammals, inciuding man.

The mGhuRS receptor is highly expreased in the central and peripheral nervous

system and in other tissnes. Thus, it is expected that the compounds of the invention

are wall suited for the treatment of mGluR S recoptor-mediated disorders such as

acute and chronic neurclogical and psychiatric disordors, gastrointestinal disorders,

and chrénic and acute pain disorders.

The invention relates to compounds of formula I as defined hereinbefore, for use in
therapy.

The invention relates to compounds of formula I as defined hereinbefore, for use in
troatment of mGluRS receptor-mediated disorders.

The invention relates to compounds of formula I ag defined hereinbefore, for use in treat-
ment of Alzhsimer*s disease senile dementia, AIDS-induced dementia, Parkinson's dis-
case, amylotropis lateral sclerosis, Huntington’s Chores, migraine, epilepsy, schizophrenia,
depression, anxiety, acute anxiety, ophthalmological disarders such as retinopathies, dia-
apy induced neuropathies, post-herpetic neuralgia and trigeminal neuralgia, tolerance, de-
pendency, Fragile X, autism, menta] retardation, schizophrenia and Down's Syndrome.
The invention relates to compounds of formula I as defined hereinbsfore, for use in treat-
ment of pain related to migreine, inflammatory pain, neuropathic pain disorders such as
diabetic neuropathics, arthritis and rheumastitiod diseases, low back pain, post-operative
pain and pain associated with various conditions including engina, renal or billiary colic,
The invention relates to compounds of formula I as defined hereinbefore, for use in treat-
ment of stroke, head trauma, anoxic and ischemic injuries, hypoglycemia, cardiovascular

A
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The present invention rolates also to the use of a compound of formula I as defined
hereinbefore, in the manufacture of a medicament for the treatment of mGluRS receptor

One embodiment of the invention relates to the use of a compound according to formula I
in the trestment of gastrointestinal disorders.

Another embodiment of the invention relates to the use of a compound according to for-
mula L, for the mamfacture of & medicament for the inhibition of trangient lower esophag-
cal sphincter relaxations, for the treatment of GERD, for the prevention of refhux, for the
treatment regurgitation, treatment of asthma, treatment of laryngitis, treatment of hmg dis-
ease and for the management of failure to thrive,

The invention also provides s method of treatment of mGhuRS receptor medisted disorders
and any disorder listed above, in a patient suffering from, or at risk of, said condition,
which comprises administering to tho patient an effective amount of a compound of for-
mula I, as hereinbefore defined.

The dose roquired for the therapeutic or preventive treatment of a particular disorder
will nacessarily be varied depending on the host treated, the route of administration
and the severity of the illness being troated.

In the context of the present specification, the term "therapy” and “treatment” includes pre-
vention and/or prophylaxis, unless there are specific indications to the contrary. The terms
*therapeutic™ and "“therapeutically™ should be construed accordingly.

In this specification, unless stated otherwise, the term "antagonist” and “inhibitor” shall

mean a compound that by ey means, partly or completely, blocks the transduction path-
way leading to the production of a response by the ligand.

The term “discrder™, unless stated otherwise, mesns any condition and disease associated
with metabotropic glutemate receptor activity.
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Non- Medical use

In addition to their use in therapeutic medicins, the compounds of formula T, or salts, sol-
vates or solvated salts thereof] are also useful as pharmacological tools in the development
and stendardisation of i vitro and in vivo test systema for the evalustion of the effocts of
inhibitors of mGIuR related activity in laboratory animals such as cats, dogs, rabbits, mon-
keys, rats and mice, as part of the search for new therapeutics agents,

Methods of Preparation’

Another aspect of the present invention provides processes for preparing compounds of
formula I, or salts, solvates or solvated salts thereof. Processes for the preparstion of the
Throughout the following description of such processes it is to be understood that, where
eppropriate, suitable protecting groups will be added to, and subsequently removed from,
the various reactants and intermediates in 8 manner that will be readily understood by one
akilled in the art of organic synthesis. Conventional procedures for using such protecting
groups as well as examples of suitable protecting groups are described, for example, in
“Protective Groups in Organic Synthesis”, T.W. Green, P.G.M. Wuts, Wiley-Interscience,
New York, (1999). It is also to be understood that & transformation of a group or substitu-
ent into another group or substituent by chemical manipulation can be conducted on any
intermediate or final product on the aynthetic path towerd the finel product, in which the
possible type of transformation is limited only by inherent incompatibility of other func-
tionalities carried by the molecule at that stage to the conditions or reagents employed in
the transformation. Such inherent incompatibilities, and ways to circumvent them by car-
rying out appropriate transformations and synthetic steps in a soitable order, will be readily
understood to the one skilled in the art of organic synthesis. Examples of transformations
are given below, and it is to be understood that the described tranaformations are not lim-
ited only to the generic groups or substituents for which the trunsformations are exempli-
fied. References and descriptions on other suitable transformations are given in “Compre-
hansive Organic Transformations — A Guide to Functional Group Preparations™ R. C. La-
rock, VHC Publishers, Inc. (1989). References and descriptions of other suitable reactions

13
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are described in textbooks of organic chemistry, for example, “Advanced Organic Chem-
istry®, March, 4* ed. McGraw Hill (1992) or, “Organic Synthesis”, Smith, McGraw Hill,
{1994). Techmiques for purification of intermediates and final products inchude for exam-
ple, straight and reversed phase chromatography on column or rotating plate, recrystallisa-
tion, distillation and liquid-liquid

or solid-liquid extraction, which will be readily understood by the one: gkilled in the art.
The definitions of substituents and groups are as in formula I except where defined differ-
ently. The torm “room temperature” and “ambient temperature” shall mean, unless other-
wise specified, a temperature between 16 and 25 °C,

Compounds of formula IT and III are either useful as intermedistes in the preparation of
compounds of formuls I, or may represent compounds of formula I (scheme 1).

-
0

™ -
N, x{‘ f’ or CHO, NH,, CN or B(OH),

N—N
| Y& rj\x,{ a or CHO, NH, CN or B(OH),
v /(jsna Vo

(am) 2Z=Br, | and as defined in formula |
Scheme 1

Compounds of formula II and III are eithar commercially available, or can be prepared
from either commercially available, or in the litersture described compounds. For example,
compounds in which ons or more of Z, Y3, Ya, R! or R? does not correspond to the defini-
tions of formula II or I, can by used for the preparation of compounds of formula IT and
I by transformation or introduction of subatituents or groups.
Examples are described below.

14
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1) Proparation of compounds of formula I or Il in which Yy and Y; respectively is CHO.
1a) From the corresponding nitriles by reduction using for example DIBAL in methyle-
nechloride or toluene at 78 to 0 °C, or 3nCl; under aqueous acidic conditions.

1b) From the corresponding bromides or iodides by palladium catalysed carbonylation us-
ing for example PA(PPha)4 as catalyst under 1-10 atm CO in the presence of stochiometric
amounts of ¢.g. PhySnH in THF or toluene at a tompemture of room temperature to 150 °C
(3. Am. Chem. Soc. 1983, 7175-7176).

Alternatively, from the corresponding chiocrides, bromides or iodides by initial conversion
into a mucleophilic organolithium, ate-complex or Grignard reagent by treatment with for
example ABulLi, nBu;MgLi or Mg, followed by trapping with DMF or ancther formylating
compound (Tetrahedron Letters 2000, 4335-4338 or J. Org. Chem. 2001, 6775-6786).

1¢) By electrophilic aromsatic formylation of the comrespanding benzens derivative in
which Y5 is H using for example POCIl; and DMF, or CHCl2OCH; and TiCl, as formyls-
1d) From the corresponding methyl derivatives by oxidation using Cr(VI)-compounds,
such a8 CrO; in HOAc, or other suitable oxidents.

2) Preparation of compounds of formula IT or IIT in which Y; and Y3 respectively is NH;.
2a) By reduction of the corresponding nitro derivatives by hydrogenation at 1-10 atm H; in
the presence of a catalyst such as Pd on carbon, PtO; or Raney-Ni, or by treatment with re-
ducing agents such ag Fe-powder in mixtures of MeOH and aqueous NH,Cl, or SnCl; in
aqueous HCL.

2b) From the corresponding carboxylic acids via a Curtius rearrangement initiated by treat-
ment with NaPO(OPh); and triethylamine in boiling /BuOH, followed by acidic removal of
the BOC-group from the resulting N-BOC amine wing for example HCl in EtOAc.

2¢) From the corresponding chlorides, bromides, iodides or triflates by palladivm catalysed
amination amploying benzophenons imine as a masked ammonis equivalent. As catnlysts
suitable sources of palladium, such as Pd(OAc),, Pd(dba); or Pda(dba)y, together with addi-
tives serving as ligands, such as BINAP, DPPF or 1,3-bis(2,6-diisopropyl-
phenyl)imidazolium chloride, are used in combination with stochiometric amount of bases,
such as Cs;CO; or fBuONa, in sotvents, such as THF, toluene or dioxane, st a temperature
from room temperature to 120 °C (Tetrahedron Letters 1997, 6367-6370; J. Org. Chem.
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2001, 7729-7737 or J. Org. Chem. 2001, 6775-6786). The formed imine is them cloaved by
for example acidic hydrolysis or hydrogenojysis to free the amins.

3) Preparution of compounds of formula IT or I in which Z, R or R? or Y and Y, respec-
tively is CN. :

3a) From the corrosponding chlorides, bromides or iodides by displacement using verious
sources of cyenide, such a8 CuCN or KCN, in solvents, such as pyridine or DMF, at tem-
peratures from room temperature to 200 °C, or via palladium catalysed protocols using
catalytic amounts of for example Pd(PPhs), together with stochiometric amounts of for
example Zn(CN),, or NaCN with added catalytic amounts of Cul, in solvents, such as
DMF, acetonitrile or propicnitrile, with conventional heating at a temperature of 50 to 150
°C, or by microwave irmdiation from at & tamperature of 100 to 200 °C (J. Org. Chem.
1998, 8224-8228 or J, Org. Chem. 2000, 7984-7989).

3b) From the corresponding amines via diazotation, using for example HNO; or alkyl ni-
trites, such as fbutyl nitrite, in a suitable solvent such as water, alcohols or acetonitrile,
followed by reaction with aqueous mixtures of CuCN and KCN at a tempersture of room
temperature to 100 °C.

3c) From the corresponding aldehydes via formation of the oxime by condensation with
hydroxylamine, followed by dehydration using for exsmple Ac;O.

4) Preparetion of compounds of formula 1T or II in which Z, R or R? or Y; and Y2 respec-
tivelyis F.

4g) Fram the corresponding chloride, bromide, jodide or nitro compound by displacement
with nucleopbilic fluorides such as lithium Auoride, tetrabutylammonium fluoride or
tetramethylammonium hydrogendifiuaride in for example DMF, DMA or the like as sol-
vent at & temperature of room temperature to 150 °C,

4b) From the corresponding amine by the Schiemann reaction, eg via diszotation to the
correspanding diszonium flucroborate followed by thermal decomposition at 2 temperature
of 30 to 150 °C of this. The Schiemann reaction conditions were found not to work in the
case of compounds of Formula II wherein Y, is CN, For such compounds an alternative
process was developed using 70% HF-pyridine to generate the diazonium species followed
by in situ decomposition at elevated temperatires, for example at 80°C. This process was
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used to generate the desired compound of Formuls II in which Z is F and Y, is CN, which
was used 2 & key intermediate with reduction to the aldebyde as described above in sec-
tion 18) followed by subsequent conversion to the hydrazone and cyclization onto the dis-
zonium salt to give cpds of formula I. This process provides a high yield (>90%), and pure
product without chromatography. The intermediate formed is very versatile and can be
used to make many desired final products.

H,N HFipyridine F Dibal F
(e . L~ Lo
N CN 2 N® “CN N
H
) Scheme 2

5) Preperation of compounds of formula II or III in which Y; and Y; respectively is
B(OH).

58) Prom the corresponding chlorides, bromides, iodides or triflates through palladium
catalysed coupling with commercially availshle bis(pinacolato)diboran, using for example
PdCl(DPPF), or Pd(dba); with added tricyclohexylphosphine, as catalysts, together with
stochiometric amounts of KOAc in solvents such as DMSO, DMF, DMA or dioxan at a
temperature of room temperature to150 °C followed by acidic hydrolysis (Tetrahedron
2001, 9813-9816).

5b) From the corresponding chlarides, bromides or iodides by initial conversion into & nu-
cleophilic organolithium, ate-complex or Grignard reagent by treatment with for example
nBuLi, 7BusMgLi or Mg, followed by trapping with for example triisopropyl borats or the
like and subsequent acidic hydrolysis.

Compounds of formula II in which Y; is CHO, may for example also be prepared from the
corresponding methyl compounds according to the procedure of for example French et al
(3. Med. Chem. 1970, 1124-1130) by initial N-oxidation of the pyridine, using for example
AcOOH or mCPBA as oxidant st & temperature of 0 °C to room temperature in for exam-
ple chlorofiarm or methylens chlaride as solvent, followed by rearrangament of the pyri-
dine N-oxide in Ac3O as solvent at a tempersture of 80 to 120 °C, and acidic or basic hy-
drolysis of the resulting 2-pyridylmethanol acetate to yield the corresponding 2-pyridyl-
methanol derivative, which is then oxidizod with for example activated MnO; in chloro-
form or similar solvents at a temperature of room temperature to 80 °C (Scheme 3).

17
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Scheme 3

Compounds of formula I may be prepared by reacting arylsulphonylhydrazides of formula

IV or VII with diazonium compounds of formula V and VI respectively, in for example
pyridine, alcohols or DMF as solvent at a tamperature of 0 to 100 °C as described in
scheme 4 (Helv.Chim Acta 1985, 1283-1300, WO 03/029210 and WO 03/077918). Dia-
zonium compounds are prepared from the corresponding amines with for example HNO;
or alkyl nitrites, guch es fbuty] nitrite, in a suitable solvent such as water, alcohols or ace-
tonitrile. The diazonium salty thus formed may be used “in situ” or may be precipitated as
the tetraflucroborate galt when HBF, is used as the acid and fluorine source. Arylsul-
phonylhydrazides, such as p-tolylsulphonylhydrazides, are prepared through condensation
between aldehydes of formula I or I (Y; and Y; respectively is CHO) with arylsulphon-
ylhydrazines in for example methanol, ethanol, DMF or dialkylethers at a temperature of 0
to 100 °C, altemnatively without solvent under microwave irrediation (J. Med. Chem.1980,
631-634 and Monaizshefte fuer Chemie 2001, 403-406).
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@, Y,=CHO ——— .
™ | O X~CX,~N

R
" m

M, Y,=NH2 =~ ——— I M

M)N ﬂ
——= (0, X=NX,=C

R1

@), Y,CHO ——» ' -

°="s-uua RI

o]
Ho oy Scheme 4

Compounds of formula I may also be prepered as described in scheme 5 by N2-arylation of
tetrazoles of formula VIII and IX using for example boronic acids of formula I and I (Y,
and Y; respectively is B(OH)y), or the corresponding iodonium salts of formula IX and XI,
or the corresponding triaryl bismuth diacetates of formula X and XTI, as arylating agents
mediated by transition metals (Tstrahedron Letters 2002, 62216223 and Tetrshedron Let-
ters 1998, 2941-2944 and Tetrahedron Lett 1999, 2747-2748). With boronic acids, sto-
chiometric amounts of Cu(IT)acetate and pyridine are used in solvents such as methylene-
chloride, DMF, dioxane ar THF at a temperature of room temperature to 100 °C. With io-
donium salis, catalytic amounts of Pd(I}compounds, such as Pd(dba); or PA(OAC),, to-
gether with catalytic amounts of Cu(Il)-carboxylates, such as Cu(T)-phenylcyclopropyl-
carboxylate, and bidentate ligands, such as BINAP or DPPF, are used in solvents such as /-
BuOH at a temperature of 50 to 100 °C, With triaryl bismuth diacetates, catalytic amounts
of cupric acetate may be employed in the presence of N,;N,N’,N’-tetramethylguanidine in a
suitable solvent such as THF with heating at a temperaturs of 40-60°C. Todonfum salts of
formula IX and XI may be obtrined from, for example, the respective boronic acids of
formula II and I (Y and Y; respectively is B(OH);) by treatment with hypervalent iodine
substitirted aromatics, such as
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hydroxyl(tosyloxy)iodobenzene or PhI(OAc)x2TFOH, in dichloromethane or the like (Tet-
rahedron Letters 2000, 5393-5396). Triarylbismuth diacetates are readily available from
aryl magnesium bromides with bismuth trichloride in a suitable solvent such as refluxing
THF to give the triarylbismuthane, which is then oxidized to the diacetate using an oxi-
dizing agent such as sodium perborate in acetic acid. (Synth. Commun. 1996, 4569-75)
The tetrazoles of formula VIIT and XIII are obtained from, for example, the respective ni-
triles of formula IT and IIT (Y, and Y, respectively is CN) by trestment with an azide, such
as NaNj; LiN,, trialkylyltinazide or trimethylsilylazide, preferrably with a catalyst such as
dibutyltin oxide or ZnBry, in solvents such as DMF, water or toluenc at 8 tamperature of 80
0 200 °C by conventional heating or misrowave irradiation (J. Org. Chern, 2001, 7945-
7950; J. Org. Chem, 2000, 7984-7989 or J. Org. Chem. 1993, 4139-4141).

@, Y,~CN —-—-—0\"" ]

(vt Nen

! 1
. &
(E)| Y:'=B(0H')] Ar \l‘" Rl y ( ':_
N T (QAc),BI x R')s

— (1)- xl* x2=N

(X)

al(mc),

OB, o Tl ‘CL
X1) Ar

| D, X=NX=C

The invention will now be illustrated by the following non-limiting examples,
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General methods

All starting materiala are commercially availsble or carlier described in the litarature,

The 'H and *C NMR spectra were recorded eithar on Broker 300, Bruker DPX400 or
Varian +400 spectrometers operating at 300, 400 and 400 MHz for 'H NMR respectively,
using TMS or the residual solvent signal as reference, in deuterated chlaroform as solvent
unless otherwise indicated. All reported chemical shifts are in ppm on the delta-scale, and:
the fine splitting of the signals as appearing in the recordings (s: ainglet, br s: broad singlet,
d: doublet, t: triplet, q: quartet, m: multiplet).

Analytical in line liquid chromatography separstions followed by mass spectra detections,
were recorded on & Waters LCMS consisting of an Allisnce 2795 (LC) and a ZQ single
quadropole mass spectrometer. The mass spectrometer was equipped with an eloctrospray
ion source operated in a positive and/or negative ion mode. The ion spray voltage was 13
kV and the mass spectrometer was scanned from m/z 100-700 at a scan time of 0.8 8. To
the column, X-Terra MS, Watars, C8, 2.1 x 50mm, 3.5 um, was applied a lincar gredient
from 5 % to 100% acetonitrile in10 mM ammonium acetate (aq.), or in 0.1% TFA (aq.).
Prepamative reversed phase chromatography was run on a Gilson sutopreparative HPLC
with a diode array detector using an XTerra MS C8, 19x300mm, 7um as column.
MS-triggered preparative reversed phase chromatograpy was run on & Waters antopurifi-
cation LC-MS system with a diode array detector and a ZQ masa detector using an XTerra
MS C8, 19x100 mm, 5 pm as cohmn.

- Purification by a chromatotron was performed o rotsting silica gel / gypsum (Merck, 60

PF-254 with calcium sulphate) coated glass sheets, with coating layer of 1, 2, or 4 mm us-
ing &8 TC Regearch 7924T chromatotron.

Purification of products were also dons using Cham Elut Bxtraction Columns (Varian, cat
#1219-8002), Mega BE-SI (Bord Elut Silica) SPE Columns (Varisn, cat # 12256018;
12256026; 12256034), or by flash chromatography in silica-filled glass columns.
Microwave heating wap performed in a Smith Synthegizer Single-mode microwave cavity
producing continuous irradiation st 2450 MHz (Personal Chemistry AB, Uppsals, Swe-
den).

Example 1: 3-Fluoro-5-{5-(5-flnoropyridin-2-yI)-2H-tetrazol-2-yl]benzonitrile

21



WO 2005066135 PCT/US2004/041401

2%

A diszonium chlaride solution was propared from 3-amino-5-flucrobenzonitrile (0.10 g) in
ethenol (2 mL), sodium nitrite (0.06 g) in water (1 tL) and 10 % aqueous HCI solution (2
mL) at 5 °C. This solution was added dropwise, with stirring, to a solution of N'-[(1LE}(5-
fluoropyridin-2-yl)methylens)-4-methylbenzenssulfonohydrazide (0.15 g) in pyridine (5
mL) over 10 minutes, such that the temperature remained below 5 °C, The reaction mixture
was stirred for 2 b, then concentrated, and the resultant products were partitionsd between
CH;Ch (100 mL) and water (50 mL). The organic phase was washed with water (50 mL),
and brine (50 mL), then dried (NazSO), filtered and concentrated. The residue was re-

. crystallized from EtOAc to give 40 mg of the title compound as a yellow solid.

'H NMR: 7.56 (m, 1H), 7.67 (m, 1H), 8.33 (m, 1H), 8.42 (m, 1H), 8.47 (m, 1H), 8.73 (m,
1H).

3-amino-S-fluorcbenzonitrile

To a shory of 3-fluoro-5-nitro-benzonmitrile (J.Antibiot. 1994, 1456-1465) (0.20 g) in 2-
propanol (4 mL) and conc. ag. HCI (2 mL) was edded tin(I)chloride dihydrate (1.1 g). The
mixture was reffuxed for 1 b, then cooled and concentrated. The residue was suspended in
wator and besified with 1 N NaOH solution. The product was taken up in CHyCly (125
mL), washed with brine (50 mL), dried (Na2SO4), filtered and concentrated to give 0.16 g
of the title compound as a white solid.

'H NMR: 4.03 (br s, 2H), 6.58 (m, 1H), 6.71 - 6.75 (2H).

N'-[(LE)-(S-Fluoropyridin-2-y))methylene]-4-methylbenzenesnlfonohydravide
5-Fluoropyridine-2-carbaldeliyde (0.18 g) was added to an ethanol (10 mL) solution of p-
toluenesulforryl hydrazide (0.26 g). A catalytic amount of acetic acid was added, and the
reaction was stirred at room tempersture for 1.5 h, then cooled to 0 °C and filtered, The
precipitate was dried under high vecuum to afford 0.23 g of the title compound as a white
solid.

'HNMR: 2.44 (s, 3H), 7.33 (m, 2H), 7.44 (m, 1H), 7.82 (d, 1H), 7.88 (m, 1H), 7.96 (m,
1H), 8.17 (br s, 1H), 8.41 (m, 1H).

5-Fluoro-pyridine-2-carbaldehyde p. 3600-35

22
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DIBAL (1 M toluene solution, 8.2 mL, 8.2 mmol) was sdded dropwise to a cold (-78 °C)
solution of S-flucro-pyridine-2-carbonitrile (1.0g, 8.2 mmol) in CHzCl (50 mL) and the
resulting misture was stired at 78 °C for 3 b, with an additional 025 equivalents of
DIBAL sdded afier 0.5 and 1 h. The reaction was quenched with 1 N HCl (20 mL) and
stirred for 2.5 h, The aqueous phase was basified with solid NaHCO; and the product was
axtracted with CHzCl. (An emulsion formed that required filtration befors extraction
could be performed). The combined arganics were washed with brine and dried (NsaSOJ)
and filtered. Purification was performed by flash cohumn chrometography over sitica gel,
eluting with 2 % EtOAc/hexansa to yield the product (200 mg, 20 %, colourless solid
which melts just sbove room temperature gnd was volatile under high vacuum resulting in
a lower yield than expected). '"H NMR (CDCly, 300 MBx): 5= 7.59 (ddd, J =8, 2, 1 Hz,
1H), 8.04 (ddd, I = 8, 5, 0.5 Hz, 1H), 8.64 (d, J = 2 Hz, 1H), 10.00 (apparent ad, J =1, 1
Hz, 1H). Ahernatively this compound can be made by the method described in J, Med
Chemn. 1970, 1124-1130.

5-Fluoro-pyridine-2-carbonitrile

Sodium nitrite (8.7g, 126 mmol) wes added portionrwise to an ice-salt cooled solution of 5-
amino-pyridine-2-carbonitrile (10.03g, 84.2 mmol) in 70% hydrogen fluaride — pyridine
(Aldrich, 100g, 3.5 mol HF) (note: the reaction was carried out in the supplied bottle). The
resulting dark red solution was stirred for 45 min in the ico-salt bath, then the bath was re-
moved and the mixture stirred at ambient temperature for 30 min, followed by hesting at
80°C for 1.5h, The reaction mixture was quenched by pouring onto ice/water mixture
(~400g) in & separatory funnel and extracted with dichloromethane (6x150mL), dried
(MgS04), filtered and evaparated the solvent in vacuo. The crode product (10.08g, 98%,
orange solid) was sufficiently pure for use without further purification. *H NMR (CDCh,
300 MHx): § = 8.61 (d, 1H), 7.78 (m, 1H), 7.58 (m, 1H). GC-MS M+122.

Example 2: 3-[S(5-Chloropyridin-2-yl)-2H-tetrazol-2-yl]-5-fluorobenzontirile
The title compound was prepared analogously to 3-fluoro-5-[5-(5-fluorapyridin-2-yl)-2H-
tetrazol-2-yl]benzonitrile from 3-amino-5-fluoro-benzonitrile (0.14 g) and N-{(1E)-(5-

30
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chloropyridin-2-yl)methylene]-4-methyibenzenesulfonohydrazide (0.22 g) to afford 67 mg
of the title compound as an orange solid.
*H NMR: 7.56 (m, 1H), 7.95 (m, 1H), 8.31 ~ 8,37 (2H), 8.47 (m, 1H), 8.83 (m, 1H)

|
N-[(lE)-(S-Chhmpyﬂdin—l-yl)ncthykm}+mdhylbmmHonohydn_ddo
The title compound was prepared analogously to N'-{(1 E)(5-fluoropyridin-2-

yl)methylene]4-methylbenzenssulfonchydrazide from S-chioropyridine-2-carbaldehyde [J.

Med. Chem. 1970, 1124-30] (1.0 g) and p-toluencsulfonyl hydrazide (1.0 g) to afford 0.54
g of the titls compound as a whits solid.

'HNMR: 2.44 (s, 3H), 7.34 (m, 2H), 7.6%(m, 1H), 7.80 (d, 1H), 7.86 — 7.91 (3H), 8.16 (br
8, 1H), 8.51 (m, 1H).

Example 3: 6-[2-(3-Cyano-S-flnorophenyl)-2H-tetrazol-5-yl]nicotinonitrile
3-[5«(5-bramopyridin-2-yl)-2H-tetrazol-2-yl]-5-fluorobenzanitrile (WO 03/029210) (0.03
g) was dissolved in DMF (3 ml), and argon was bubbled through for 15 minutes. Zinc cya-
nide (0.01 g) and Pd(PPhy)s (0.03 g) were added, and the reaction stirred at 80 °C for 16 h.
The reaction mixture was diluted with CH;Cl; (20 mL) and washed with NH,Cl (10 mL)
and brine (10 mL), then dried (NagSOy), filtered and concentrated to give a yellow solid

- that was purified by recrystallization from EtOAc:hexanes to afford 7 mg of the title com-

pound as a white solid.
'H'NMR: 7.59 (m, 1H), 8.25 (m, 1H), 8.34 (m, 1H), 8.47 (m, 1H), 8.53 (m, 1H), 9.13 (m,
1H).

Exawple 4: 3-{5-(S-finoropyridin-2-y1)-2H-tetraxol-2-yl]-S-(methoxy-
methyl)benxonitrile '

A diazonium chioride solution was prepared from 3-amino-5-methoxymethyl-benzonitrile
(45 mg, 0.28 mmol) in ethanol (1 mL), sodium nitrite (21 mg, 0.30 mmol) in water (0.5
mL}) end 10 % aqueous HCl ackution (1 mL) at 5 *C. This solution was added dropwise,
with stirring, to a solution of N'-[(1 E)-(5-flucropyridin-2-yl)methylens]-4-methylbenzene-
sulfonohydrazide (81 mg. 0.28 mmol) in pyridine (2.5 mL) over 10 minutes, such that the
temperature remained below 5 *C. The reaction mixture was stirrod at 0°C for 0.5 h and at
r.t. for 1.5 b, then concenirated, and the resultant products were partitioned betwoen EtOAc

24
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(10 mL) and brine (10 mL). The water phase was washed with BtOAc (10 mL) and the
combined organic phase dried (N&:80,), fiftered and concentrated. The residue was puri-
fied by flash column chfomatography over silica gel, eluting with EtOAc/toluene (1:3)
followed by recrystallized from EtOAc to give 14 mg of the title compound as a yellow
solid.

'HNMR: 3.51 (s, 3 H), 4.62 (s, 2 H), 7.65 (m, 1 H), 7.81 (s, 1 H), 8.41 (m, 1 H), 8.52 (s, 2
H), 8.72 (br.s., 1 H)

3-aming-5-methoxymethyl-benzonitrile

TFA (0.56 mL, 7.2 mmol) was edded to (3-Cyano-5-mathoxymsthyl-phenyl)-carbamic
acid tert-butyl ester (189 mg, 0.72 mmol) in CH;Cl, (5 mL). The mixture was stirred at r.t.
for 1.5 h and then concentrated. The residue was portion between CEHCl, (10 mL) and
NaHCO; (10 mL). The water phase was washed with CHCly (10 mL) and the combined
organic phese dried (MgSO,), filtered and concentrated. The residue was purified by flash
column chromatography over silica gel, eluting with CHCly/MeOH (98:2) to give 82 mg of
'H NMR: 3.38 (s, 3 H), 3.90 (tr. 5., 2 H), 4.35 (s, 2 H), 6.80 (s, 1 H), 6.84 (s, 1 H), 6.95 (s,
1H) '

o NMR: 58.8, 79.9, 1132, 117.1, 118.4, 119.6, 121.0, 141.4, 147.7

(3-Cyano-5-methoxymethyl-phenyl)-carbamic acid tert-butyl ester

Et:N (0.61 mL, 4.4 mmol) and diphenylphosphoryl azide (0.52 mL, 2.4 mmol) was added
to 3-Cyano-5-methoxymethyl-benzoic acid (382 mg, 2 mmol) under an argon-atmosphere.
The mixture was refluxed for 4.5 h, concentrated, and the resultant product was partitioned
between BtOAc (50 mL) and brine (25 mL). The organic phase was washed with brine (25
mL) and the combined organic phase was dried (MgSO,), filtered and concentrated. The
residue was purified by flash column chromatography over silica gel, eluting with CHCl;
to CHCly/MeOH (95:5) to give 190 mg of the title compound.

YH NMR: 49 (s, 9 H), 3.37 (s, I H), 4.40 (s, 2 H), 7.19 (3, 1 H), 7.24 (s, 1 H), 7.52 (s, 1 H),
7.710 (s, 1 H)

C NMR: 28.6, 58.8, 73.7, 81.7, 113.2, 119.0, 120.9, 121.7, 125.3, 140.1, 141.16, 153.0
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3-Cyano-5-methoxymethyl-henzole acld

0.5 M LiOH (aq) (9.7 mL, 4.9 mmo!) was added to 3-Cyano-5-methoxymethyl-benzoic
acid methyl ester (1g, 4.9 mmol) and the mixture was stirred at r.t. for 2.5 h. 1M HCl wes
added umtil pH=2 followed by Hz0 (25 mL) and CHCls (50 mL). The mixture was ex-
tracted and the phases wero separated. The water phase was washed with CHCl; (10 mL)
and the combined organic phases were dried (MgSOy), filtered and concentrated to give
0.93g of the titie compound.

'HNMR: 3.47 (s, 3 H), 4.56 (s, 2 H), 7.87 (m, 1 H), 8.27 (m, 2 H), 10.64 (br. 5., 1 H)

3C NMR: 58.6, 72.7, 113.1, 117.6, 132.7, 135.17, 140.8, 169.3

3-Cyano-5-methoxymethyl-benzolc acid methyl ester

Triffucroacetic anhydride (16.8 mL, 119 mmol) followed by pyridine (16.9 mL, 210
mmol) was added to5-methoxymethyl-isophthalamic acid methyl ester (21g, 95 mmol) in
CH;Cl; (500 mL) at 0 °C. The mixture was stirred at 0 °C for 20 mimutes and at r.t. over
night. The solvent was evaporated to give 19g of the title compound.

'HNMR: 3.45 (s, 3 H), 3.97 (1, 3 H), 4.53 (s, 2 H), 7.84 (s,  H), 8.23 (d, 2 H)

3O NMR: 52.7, 58.7, 729, 113.5, 132.3, 132.3, 134.5, 140.7, 165.1

S-Methoxymethyl-isophthalamic acid metiryl ester

5-Methoxymethyl-isophthalic acid monomethyl ester (24.3 g, 108 mmol) and SOC, (60
mL, 760 mmol) was heated to 60 °C for 2 h. The mixture was cooled and the excess SOCl;
was evaporated, 2M NH; in MeOH (220 mL, 430 mmof) waa added to the residue in THF
(200 mL) at 0 °C and was stirred at 0 °C for 1h. The mixture wes filtered and the solvent
was removed in vacuum to give 24.2 g of the title compound as a whits solid.

'H NMR: 3.44 (s, 3 H), 3.95 (s, 3 H), 4.55 (s, 2 H), 6.22 (br. d., 2 H), 8.06 (s, 1 H), 8.17 (s,
1H),8.38(s, 1 H)

BCNMR: 52.4, 58.5, 73.6, 127.4, 130.8, 130.9, 131.8, 133.8, 139.7, 166.2, 168.3

5-Methoxymethyl-isophthalic acid monometiry] ester

1 MNaOH (aq) (128 mL, 128 mmol) was added to S—Methmqm@l—mphﬁ:hc acid di-
methyl ester (32g, 134.3 mmol) in MeOH (650 mL) and the mixture was stirred at r.t. over
night, The mixture was evaporated and the residuc was portioned between water and
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EtOAc. 10% HCI was added to the water phase until pH 1 and this was extracted with
BtOAC, the organic phase was dried (Mg8Oy), filtered and concentrated to give 28g of the
title compound as a white solid.

'HNMR: 3.46 (s, 3 H), 3.97 (s, 3 H), 4.58 (s, 2 H), 8.28 (s, 2 H), 8.70 (s, 1 H)

e NMR: 52.4, 58.5, 73.5, 129.9, 130.6, 131.0, 133.2, 133.6, 139.6, 166.0, 170.7

5-Moethoxymethyl-lsophthaiic acid dimetiyl ester

5-Bromomethyl-isophthalic acid dimethyl ester (44g, 140 mmol), K2CO; (43g, 308 mmol),
MeOH (350 mL) and THF (350 mL) was heated 60 °C for 2h. The mixture was portioned
between H2O and EtOAC and the organic phase was washed with brine, dried (MgS8Oy),
filtered and concentrated to give 32g of the titlo compound as s white solid.

I NNMR: 3.43 (s, 3 H), 3.96 (s, 6 H), 4.55 (s, 2 H), 8.21 (s, 2 H), 8.61 (s, 1 H)

3C NMR: 52.8, 58.9, 74.0, 130.4, 131.2, 133.2, 140.0, 166.6

5-Bromomethyl-lsophthalic acid dimethy] ester

N-Bromosuccinimide (45g, 238 mmol) end triphenylphosphine (65g, 238 mmaol) was
added to 5-Hydroxymethyl-isophthalic acid dimethyl ester (40g, 159 mmol) in CHyCla
(700 mL) at 0 °C. The mixture was stimred at 0°C for 1 b and then diluted with CH;Cl; (700
mL). The mixture was wushed with ssturated NaHCO; followed by brine and the organic
phase was dried (MgSOy), filtered and concentrated. The crude was purified by flash
column chromatography over silica gel, oluting with hoptane to heptene/EtOAc (4:1) to
give 44.5 g of the title compound as a white solid.

'HNMR 1.43 (t, 6 H), 4.43 (q, 4 H), 4.56 (s, 2 H), 8.25 (d, 2 H), 8.61 (t, 1 H)

C NMR: 14.3, 31.6, 61.6, 130.5, 131.6, 134.0, 138.7, 165.3

Abbreviations

DIBAL diisobutylahminium hydride
THF tetrahydrofurens

DMF  N)N-dimethylformamide
DMA  NN-dimsthylacetamide
DMSO dimethylsulphoxide

F1)
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HOAc acetic acid

nBuLi n-butyl lithium

MeOH methanol

Pk phentyl

BuOH  t-butanol

BOC tert-butoxycarbonyl

EBtOAc  ethyl acetate

AcOOH  peracetic acid

mCPBA  3-chloroperoxyhenzoic acid
Ac0 acetic anhydride

Ac acetate

dba dibenzylidensacetone

BINAP  2,2'-bis(diphenylphosphino)-1,1°-binaphtyl
DPPF 1,1’-bis(diphenylphosphinoc)ferrocene

ppm parts per million

Pharmacology

The pharmacological propertics of the compounds of the invention can be analyzed using
standard assays for functional activity. Examples of glutemate receptor assays are well
known in the art as described in for example Aramari of al, Neuron 8:757 (1992), Tanabe
et al., Neuron 8:169 (1992), Miller ez al, J. Newroscience 15: 6103 (1995), Balazs, et al., J.
Neurochemistry 69:151 (1997). The methodology described in theso publications is incor-
porated herein by reference. Convenienily, the compounds of the invention can be studied
by means of an assay that measures the mobilization of intracellular calcium, [Ca*™}; in
colls expressing mGluRS.

For FLIPR snalysis, calls expressing human mGiuR5d or recombinsat mGluR1 as de-
scribed in WO 97/05252 were seeded on collagen coainad clear bottom 96-well plates with
black sides and analysis of [Ca®*]) mobilization was done 24 h after sceding,
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FLIPR experiments were done using a laser setting of 0.800 W and a 0.4 second CCD
camers shutter speed. Each FLIPR experiment was initiated with 160 pl of buffer present
in each well of the cell plate. After each addition of the compound, the fluorescence signal
was sampled 50 times at 1 second intervals followed by 3 samples at 5 second intervals.
Responses were measured as the peak height of the response within the sample period.
ECy and ICy determinations were made from deta obtained from 8-point concentration re-
sponse curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the meximal response observed for the plate. Antagonist block of the agordist
challenge was normalized to the average response of the agonist challenge in 14 control
wolls on the same plate.

We have validated a secondary fimctionsl asssy for mGluR5d or recombinant mGluR1 as
described in WO 97/05252 based on Inositol Phosphate (IP3) tumover. IP; accumulation is
measured as an index of receptor mediated phospholipase C turnover. GHEK cells stably
expressing the human mGluR 5d or recombinant mGluR 1 receptors were incubated with
[3H] myo-inositol overnight, washed three times in HEPES buffered saline and pre-incu-
bated for 10 min with 10 mM LiCL. Compounds (agonists) were added mnd incubeted for
30 min at 37°C. Antagonist activity was determined by pre-incubating test compounds for
15 mip, then incubating in the presence of glutamato (80u:M) or DHPG (30 uM) for 30
min. Reactions were terminated by the addition of perchloric acid (5%). Samples were
collected and neutralized, and inositol phosphates were ssparated using Gravity-Fed Ion-
Exchange Columns.

A detailed protocol for testing the compounds of the invention is provided in the assay be-
low.

Assay of Group I receptor antagonist activity

For FLIPR enalysis, cells expressing human mGiuR5d or recombinant mGluR 1 as de-
scribed in WO 97/05252 were seeded on collagen coated clear bottom 96-well plates with
black sides and analysis of [Ca**]; mobilization was performed 24 h following seeding.
Cell cultures in the 96-well plates were loaded with a 4 {M solution of acotoxymethyl ester
form of the fluorescent calcium indicator fluo-3 (Molecular Probes, Eugene, Oregon) in



WO 2003/066155 PCT/US2004/041401

42

0.01% pluronic. All assays were performed in a buffer containing 127 mM NaCl, 5§ mM
KCl, 2 mM MgCl,, 0.7 mM NaH;PO,, 2 mM CaCly, 0.422 mg/ml NaHCOs, 2.4 mg/ml
HEPES, 1.8 mg/ml glucose and 1 mg/ml BSA Fraction IV (pH 7.4).

FLIPR experiments were done using & laser setting of 0.800 W and & 0.4 second CCD
camern shutter speed with excitation and emission wavelengths of 488 om and 562 nm,
respectively. Bach FLIPR experiment was initiated with 160 jl of buffer present in each
well of the cell plate. A 40 pl addition from the antagonist plate was followed by a 50 pL
addition from the agonist plate. Aftar each addition the fluorescence signal was sempled 50
times at 1 second intervals followed by 3 samples at 5 seoond intervals. Responses were
measured as the peak height of the response within the sample period.

BCag/ICsp determinations were made from data obtained from 8 points concemtration re-
sponse curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the maximal response observed for the plate. Antagonist block of the agonist
challenge was normalized to the average respanse of the agonist chellenge in 14 control
wells on the same plate.

Measurement of Inosiiol Phosphate Turnover in Intact Whole Cells
GHEK stably expressing the human mGluR5d or recombinant mGluR1 receptor were

" seeded onto 24 well poly-L-~lyine coatod plates st 40 x 10* cells /well in media containing

1 pCi/well [3H] myo-inositol. Cells were incubated overnight (16 b), then washed three
times and incubated for 1 h at 37°C in HEPES buffered salins (146 mM NaCl, 4.2 mM
KCl, 0.5 mM MgCl,, 0.1% glucose, 20 mM HEPES, pH 7.4) supplemented with 1 unit/ml
glutamate pyruvate transaminase and 2 mM pyruvets, Cells were washed once in HEPES
buffered saline and pre-incubated for 10 min in HEPES buffered saline contsining 10 mM
LiCl. Compounds (agonists) were added and incubated at 37°C for 30 min. Antagonist
activity was determined by pre-incubating test compounds for 15 min, then incubating in
the presence of glutamate (80 M) or DHPG (30 M) for 30 min. The reaction was termi-
nated by the addition of 0.5 ml perchlaric acid (5%) on ice, with incubation at 4°C for at
least 30 min. Sxmples were collected in 15 ml Falcon tubes and inogitol phosphates were
scparated using Dowex columus, as described below.
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Assqy For Inositol Phosphates Using Gravity-Fed Ion-Exchange Columns
Preparation of Ion- Exchange Columns

Ton-exchange resin (Dowex AG1-X8 formate form, 200-400 mesh, BIORAD) was washed
three times with distilled water and stored at 4°C. 1.6 ml resin was added to each column,
and washed with 3 ml 2.5 mM HEPES, 0.5 mM EDTA, pH 7.4.

'a) Sample Treatment

Samples were collected in 15 ml Falcon tubes and neutralized with 0.375 M HEPES, 0.75
MKOH. 4 ml of HEPES / EDTA (2.5 / 0.5 mM, pH 7.4) were added to precipitate the po-
tassium perchlorate. Supematant was added to the prepared Dowex columns.

b) Inositol Phosphate Separation

Elute glypero phosphatidy! inositols with 8 ml 30 mM ammonium formate.,

Elute total inositol phosphates with 8 ml 700 mM smmonium formate / 100 mM formic
acid and collect aluate in scintillation visls. Count et mixed with 8 m! scintillart.

One aspect of the invention relates to a method for inhibiting activation of mGluRS recep-
tors, comprising treating a cell containing said receptor with an effective amount of the
compound of formule L

Screening for compounds rctive against TLESR

Adult Labwador retrievers of both genders, trained to stand in & Pavlov sling, are used. Mu-
cosa-to-skin esophagostomies are formed and the dogs are allowed to recover completely
before any experiments are done.

Motility measurement

Ihbﬁsf,nﬂerfnnﬁngfoupprmdmwiyﬂhvdthﬁu supply of water, a multilumen
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced through the
esophagostomy to measure gastric, lower esophagea! sphincter (LES) and esophageal pres-
gures. The assembly is perfused with water using a low-compliance manometric perfusion
pump (Dentaleeve, Adelaide, South Aunsiralis). An sir-perfused tube is passed in the oral

) |
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direcﬁmbmeummlﬂmmdmmﬁm?nyelemodamoﬁtmdpﬂ3mubowthe
LES. All signals are amplified and acquired on a personal computer at 10 Hz.

When & baseline measurement free from fasting gastric/LES phase III motor activity has
been obtained, placebo (0.9% NaCl) or test compound is administered imtravenously (i.v.,
0.5 ml/kg) in a foreleg vein. Ten min after i.v. administration, a nutrient meal (10% pep-
tons, 5% D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the central
lumen of the assembly et 100 ml/min to a fine! volume of 30 ml/kg. The infusion of the
mutrient meal is followed by air infusion at a rate of 500 ml/min until an intragastric pres-
sure of 1041 mmHg is obtained. The pregsure is then maintained at this level throughout
the experiment using the infusion pump for further air infusion or for venting air from the
stomach. The experimental time from start of mutrient infusion to end of air insufflation is
45 min. The procedure has been validated as a reliable means of triggering TLESRs.

TLESRs ia defined as a decrease in iower esophageal sphincter pressure (with reference to
intragastric pressure) at a rate of >1 mmHg/s. The relaxation should not be preceded by a
pharyngeal signal <2a before its onset in which case the relaxation is classified as swallow-
induced. The pressure difference between the LES and the stomach should be less than

2 mmHg, and the duration of the complete relaxation longer than 1 s.

Abbreviations

BSA Bovine Sarum Albumin

CCD Charge Coupled Device

CRC Concentration Response Curve
DHPG 3,5-dihydroxyphenylglyvine;
EDTA Ethylens Diamins Tetrascetio Acid

FLIPR Fluorometric Imaging Plate readar

GHEK GLAST-containing Human Embrionic Kidney

GLAST glutamate/aspartato transporter

HEPES 4-(2-hydroxyethyl)-1-piperazinesthanesulfonic acid (buffer)
IP, inositol triphogphate

2
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Metabolic stability

The compounds were incubated (&t 1 pM) with characterized, pooled human liver micro-
somes (0.5 mg microsomal protein/mL incubation) at 37°C in phosphate buffer (50 mM
potassium phosphate, pH 7.4) The incubations were started by the addition of e cofactor (1
mM NADPH (f-Nicotinamide adenine dinucleotide phosphate in reduced form) and ter-
mingted by the addition of ecetonitrile (1:1).

The incubations were analyzed by LC/MS and a time curve for the disappesarance of the
parent compound was constructed, Control incubations without microsomes, or with ace-
tonitrile addition before the addition of the cofactar, were used to cheok for non-enzymatic
degradstion/disappearance. .

The intrinsic clearance of the liver was calculated from the halflife (in mimutes) in the in-
cubations accarding to the following equation:

Cla = 0.693. mL incubation .xmgmimmu. y g liver
Twa mgmicrosomes g Liver human(Bw)

whare x was sct to be 50 (mg microsomal protein per g liver) and y was set to be 1500 (g
liver) and the body weight , Bw, was set to be 70 kg. The hepatic clesrance due to metaho-
lism, CLy;, was calculated from the intrinsic clearance, CL iy, according to the following
equation:

_OxefisClu
c""“guf.-(:.f...

using 1450 mL/min as the liver blood flow, Qu, and using f=1 thus disregarding protein
binding. The fraction escaping hepatic clearance, Fy, given in %, was calculated from the
hepatic clearance according to the following equation:

=1 -CLy 100 = S22 Clm
Fe=(1 Qu) 100=(1 ga+j;-c:r.u) 100

Thus, the higher the Fy,, the mare metabolically stable the compound.

45

3
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Solubllity
A detailed protocol for determining the solubility of the compounds of the invention, and
other related compounds herein, is provided below.

Duplicate of 1-2 mg of the test compound are incubated in 0.1 M phosphate buffer, pH 7.4,
in 2 mL. glass-vials on a plate bed shaker (IKA®-Schititler MTS-4, IKA Labortechnik) at
300 rpm at a temperature of 20 to 22 °C for 24 hours. Non-dissolved material is centrifu-
gated down from the saturated solution at 3000 rpm for 2 x 15 minutes at 22 °C (Multi-
foge® 3 §-R, Heraeus). The aqueous supernatunt is transferred to glass-vials gnd eliquotes
used for quantitative analysis using reversed HPLC with MS confirmation of compound
identity, Quantification is performed by the UV-trace of the chromatogram against a cali-
bration curve, 0-200 pM, of the test compound dissolved in DMSO at the wavelength of a
positive inflection point of the UV spectrum, The reported values (ag. solubility) are the
mean values of duplicate HPLC-analysis of two independent incubations.

Results

Typical ICsp values as measured in the FLIPR assaya described above are 10 M or less. In
one aspect of the invention the ICx is below 2 uM. In another aspect of the invention the
ICs0 is below 0.2 pM. In a further aspect of the invention the ICs is below 0.05 pM.

A comparative study on the variation of the Z-gubstituent in the structure of formula XTT
revealed an unexpected importance of the nature of this substituent considering simultane-
ously the potency at the mGIuRS receptor (FLIPR analysis), the human microsomal meta-
bolic stability (h. mic. Fy;), and the aqueous solubility (aq. solubility) of the corresponding
analogs, For example, a 21-fold increase in potency, and a 22-fold increase in solubility,
was observed for 3-fluoro-5-[5-(5-flucropyridin-2-yl)-2H-tetrazol-2-yl]benzontirile (Z=F)
when compared to the corresponding bromo derivative 3-[5-(5-bromopyridin-2-y1)-2H-
totrazol-2-yl]-5-fluorobenzonitrile (Z=Br). Simultaneously, the former is significantly mare
stable when incubated with human microsomes (h.mic. Fy) as compared to the un-
substituted analog 3-fluoro-5-(5-pyridin-2-yl-2H-tetrazol-2-yl)benzonitrile (Z=H). The

" significantly higher buman metabolic stability (h.mic. Fy) of 3-fiuoro-5-[5-(5-fluoropyri-

M
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din-2-yl)-2H-tetrezol-2-yl]benzonitrile (Z=F) and 3-[5-(5-bromopyridin-2-yl)-2H-tetrazol-
2-yl]-5-flucrobenzonitrile (Z=Br) as compared to 3-fluoro-5-(5-pyridin-2-yl-2H-tetrazol-2-
yl)benzonitrile (Z=H) indicates & nacessity for compounds of formula I to carry a substitu-
ent Z other than hydrogen to withhold accoptable human metabolic stebility. Fluoro, chloro
and cyano as Z substituent in compounds of formula I constitutes an improvement, when
considering multiple parameters of importance for the suitability as a drug product target-
ing the mGiuRS receptor, as compared to known compounds of formula I in which Z is
else but fluoro, chloro or cyano.

IC50 mGluRS  aq. Solubility
@M) (uM)

Compounnd h.mic. Fg (%)

3-Fluoro-5-[5-(5-fluoropyri-

din-2-yl)-2H-tetrazol-2- F 3 43 71
yl]benzonitrile

6-[2-(3-Cyano-5-fluoro-

phenyl)-2H-tetrazol-5- CN 9
yllnicotinonitrile

3-Fluoro-5<(5-pyridin-2-yl-
2H-tetrazol-2-yI)benzonitrile
3-[5+(5-Chloropyridin-2-yl)-
2H-tetrazol-2-y1]-5-fluoro- Cl 18
benzonitrile

3-{5<(5-Bromopyridin-2-y1)-
2H-tetrazol-2-y1]-5-fluoro- Br 62 0.2 92
benzonitrile

H 12 43 10
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CLAIMS

1. Compounds of formula I

X1 i8N and X3 is C or X; is C and Xz is N;

Z is fluoro, chloro or cyano;

R and R? are independently selectod from the group consisting of hydrogen, hydroxy, halo,
Crelkylhalo, OCy-galkyihalo, C.ealkyl, OCo.alkyl, C1.salkylOR", OCzalkylOR",
Co-galkylcyano, CoalkyINR*R? and OC;.calkyINR'RY;

* R* and R? are independently selected from the group consisting of hydrogen, hydroxy and

Cyaalkyl;
or salts, solvates or solvated salts thareof,

2. The compounds of claim 1 wherein X, is C and X; is N.

3. The compounds according to any one of the preceeding claims wharein Z is flucro or
Cyano.

4. The compounds according to any one of the preceeding claims wherein R! and R? are se-
lected fram the group consisting of hydrogen, hydroxy, halo, -Cy.salkyihalo,

-OC, salkylhalo, ~C;jalkyl, -OCqg.salkyl, ~Ci.3alkylOR*, -OC;.4alkylOR*, "Cosalkylcyano
and CpalkyINR'R%; and R* and R’ are independently selected from hydrogen, methyl and
cthyl,

5. The compounds eccording to any one of the preceeding cleima wherein R! is fluoro,
chloro, bromo, iodo, methoxymethyl, methoxy, difluoromsthoxy, triflucromethoxy, 2-
methoxy-ethoxy, ethylamino or amine,

A0



WO 1005066155 PCT/US2004041401

6. Tho compounds according to any one of the proceeding claims wherein R? is fiuoro or
CYRno.

7. Compounds selected from the group consisting of ;
3-fiucro-5-[5-(5-fluaropyridin-2-yl)-2H-tetrazol-2-yl[benzonitrile,
6-[2-(3-cyano-5-fluorophenyl)-2H-tetrazol-5-yl[nicotinonitrile,
3-[5<(5-chloropyridin-2-yl)-2H-tetrazol-2-yl]-5-flucrobenzonitrile,
3-[5-(5-fluoro-pyridin-2-yl)-tetrazol-2-yl]-S-methoxymethyl-benzonitrile,
3-fluoro-5-[2-(5-fluoropyridin-2-yI)-2H-tetrazol-5-ylJbenzonitrile,
6-{5-(3-cyano-5-fluorophenyl)-2H-tetrazol-2-yl]nicotinonitrile,
3-[2-(5-chloropyridin-2-yl)-2H-tetrazol-5-yl]-5-fluorobenzonitrile,
3-[5-(5-fluoropyridin-2-yl)-2H-tetrazol-2-yi]-S-<(methoxymethyl)benzonitrile,
5-fluoro-2-[2-(3-fluoro-5-methoxyphenyl)-2H-tetrazol-5-yl]pyridins,
3-[5-(5-fluoro-pyridin-2-y1)-2H-tetrazol-2-yl]-S-methoxybenzonitrile,
3-{5-(5-fluoropyridin-2-yl)-2H-tetrazol-2-yI]-S-(trifluoromethoxy)benzonitrile,
3-(difluoromethoxy)-5-[5-(5-fluoropyridin-2-y1)-2H-tetrazol-2 yl]benzonitrile,
3-[5<(5-fluoropyridin-2-yl)-2H-tetrazol-2-yl]-5-(2-methoxyethoxy)benzonitrile,
3-(ethylamino)-5-[5-5-flucropyridin-2-yI)-2H-tetrazol-2-y]benzonitrile,
3-amino-5-[5-(5-fluaropyridin-2-yl)-2H-tetrazol-2-yl]benzonitrile,
3-[5-(5-fluoropyridin-2-y1)-2H-tetrazol-2-yl]-5-iodobenzonitrile, and

ar salts, salvates or solvated salts thereof.

8. A pharmaceutical composition comprising es active ingredient a therapeutically
effective amount of the compound according to sny one of claima 1 to 7, in essociation
with one or more pharmaceutically acceptable diluent, excipients and/or inert carrier.

9, Tho pharmaceutical composition according to claim 8, for use in the treatment of
mGluRS5 receptor mediated disorders.

10. The compound according to any one of claima 1 to 7, for use in therapy.

3

A

3
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11. The compound according to eny one of claims 1 to 7, for use in treatment of mGIuRS
receptor medinted disorders.

12. Use of the compound according to any one of claims 1 to 7, in the manufacture of a
medicament for the treatment of mGiuRS recoptor mediated disordars.

13. A method of trestment of mGluRS receptor medisted digorders, comprising adminis-
tering to a mammal, including man, in need of such trestment, a therapeutically effective
momtofﬂlecompotmc!lmordinginmyoneofchimltol

14. The method according to claim 13, for use in treatment of neurological disorders.
15. The method according to claim 13, for use in treatment of psychiatric disorders.

16. The method according to claim 13, for use in treatment of chronic and acute pain disor-
ders.

17. The method according to claim 13, for use in treatment of gastrointestinal disorders.

18. A method for mhlbrhnglml:m of mGluRS recoptors, comprising treating u cell con-
taining said receptor with an effective amount of the compound according to claim 1.

19. A process for making a pyridyl compound having & cyano substituent-and & fluoro sub-
stituent comprising the steps of

1) treating the corresponding cyano amino pyridine with hydrogen fluoride in the presence
of a suitsble nitrate source and

2) allowing the mixture to decompose to the desired product.

20. The proceas of claim 19 for making a pyridyl compound having a cyano substituent
and a flucro substituent comprising the steps of

1) treating the corresponding cyano smino pyridine with kydrogen fluoride in the presence
of pyridine and sodium nitrite and
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2) hesting the mixture to induce in situ decamposition to the desired product.
21. The process of claim 20 wherein, in step 1 the 70% hydrogen fluoride-pyridine is used.

22. The process of claim 19-21 wherein the pyridyl compound is 5-fluoro-pyridine-2-

23. The process of claim 22 wherein the corresponding cyano amino pyridine is 5-amino-
pyridine-2-carbonitrile.

24, The process of claim 21-22 wherein the syano amino pyridine of step 1 is combined
with the hydrogen fluoride and cooled prioe to adding the sodfum nitrito and the reastion
mixture was allowed to stir for 15 mimutes t 1 hour at the cooled temperature followed by
vamming to room temperature, and in step 2 the reaction mixture was heated for apgroxi-
mately 1 hour,

25. The process of claim 24 wherein in step 2 the reaction is heated to 80°C
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“S-fluoro, cloro- y ciano-piridin-2-il-tetrazoles como ligandos del
receptor-5 de glutamato metabotrépico”

CAMPO DE LA INVENCION

La presente invencin se relaciona nuevos compuestos, con
composiciones farmacéuticas que contienen dichos compuestos y con el uso
de dichos compuestos en una terapia. La presente invencién se relaciona
ademaés con procesos para preparar dichos compuestos.

ANTECEDENTES DE LA INVENCION

E! glutamato es el principal neurotransmisor excitatorio en el sistema
nervioso central (CNS) de mamiferos. El glutamato ejerce su efacto sobre las
neuronas del sistema nervioso central por unién y consiguiente activacion de
receptores de la superficie celular. Estos receptores se han dividido en dos
grandes clases, los receptores de glutamato ionotrdpicos y metabotrépicos,
sobre la base de caracteristicas estructurales de las protelnas receptoras, por
medio de las cuales los receptores transducen sefiales hacia la célula, y de
perfiles farmacolégicos.

Los receptores de glutamato metabotrépicos (mGIuR) son receptores
acoplados a la protelna G que activan numerosos sistemas de mensajeros
secundarios intracelulares después de la unién del glutamato. La activacion de
los mGIUR en neuronas intactas de mamlifero genera una o0 més de las
siguientes respuestas: activacién de la fosfolipasa C; incrementos en la
hidrélisis de fosfoinositol {Pl); liberacién de calcio intracelular; activacién de la
fosfolipasa D; activacién ¢ inhibicion de la adenilo ciclasa; incrementos o

disminuciones en la formacion de adenosina monofosfato ciclico (AMPc);

X
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activacién de la guanilifo ciclasa; incrementos en la formacion de guanosina
monofosfato ciclico (GMPc); activacién de la fosfolipasa Az; incrementos en la
liberacién de écido araquiddnico; e incrementos o disminuciones en la actividad
de los canales idnicos activados por voltaje y ligandos. Schoepp ef al., Trends
Pharmacol. Sci. 14: 13 (1993), Schoepp, Neurochem. int. 24: 439 (19984), Pin et
al., Neuropharmacology 34: 1 (1995), Bordi y Ugolini, Prog. Neurobiol. 59: 55
(1899).

Se han identificado ocho subtipos distintos de mGIUR, denominados
mGluR1 a mGIuR8, mediante clonacién molecular. Nakanishi, Neuron 13: 1031
(1994), Pin et al, Neuropharmacology 34: 1 (1995), Knopfel et al., J. Med.
Chem. 38: 1417 (1995). Se produce una diversidad adicional de los receptores
por la expresion de formas con procesamiento altemativo de determinados
subtipos del mGluR. Pin et al., PNAS 89: 10331 (1992), Minakami et al., BBRC
199: 1136 (1994), Joly et al., J. Neurosci. 15: 3970 (1995).

Los subtipos metabotropicos del receptor de glutamato se pueden
subdividir en tres grupos, Grupo i, Grupo ll y Grupo Ill, basado an la homologla
de secuencia de aminodcidos, en los sistemas de mensajeroe secundarios
utilizados por los receptores, y en sus caracteristicas farmacolégicas. mGIURS
comprende mGIuR1, mGIuRS y las variantes de procesamiento altemativo. La
unién de agonistas a estos receptores da como resultado la activacion de la
fosfolipasa C y la subsiguiente movilizacién del calcio intracelular.

Trastomos neuroidgicos, psiquiitricos y de dolor

Los intentos por dilucidar [as funciones fisiolégicas de los mGIuR del
Grupo | sugieren que la activacion de aestos receptores provocan excitacion
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neuronal. Varios estudios han demostrado que los agonistas de los mGIuR de!
Grupo | pueden provocar una excitacién postsindptica después de su accién
sobre nauronas del hipocampo, corteza cerebral, cersbelo y tdlamo, asl como
otras ragiones de! CNS. La evidencia indica que esta excitacion se debe a una
activacién directa de los mGIuR postsindpticos, pero también se ha sugerido
una activacion de los mGIuR presindpticos, que da como resultado una mayor
liberacién del neurctransmisor. Baskys, Trends Pharmacol. Sci. 15: 92 (1992),
Schoepp, Neurochem. int. 24. 439 (1994), Pin et al., Neuropharmacology 34:
1(1995), Watkins ef al, Trends Pharmacol. Sci. 15: 33 (1994),

Los receptores de glutamato metabotrdpicos han sido relacionados con
numerosos procesos normales en el CNS de mamifero. Se ha mostrado que la
activacién de los mGIuR es necesaria durante la induccion de la potenciacion a
largo plazo del hipocampo y de la depresion a largo plazo del cerebelo. Bashir
et al., Nature 363: 347 (1993), Bortolotto ef al., Nature 368. 740 (1994), Aiba et
al, Cell 79: 385 (1994), Aiba et al., Cell 79. 377 (1994). También se ha
demosfrado algin compromiso durante la activacion del mGIuR en la
nocicepcion y la analgesia. Meller ef al., Neuroreport 4. 879 (1993), Bordi y
Ugolinl, Brain Res. 871: 223 (1999). Ademds se ha sugerido que la activacién
del mGIuR cumple una funcién moduladora en muchos otros procesos
normates, incluyendo la transmisién sindptica, el desarrolio de ias neuronas, la
muerte neuronal apoptética, la plasticidad sindptica, el aprendizaje espacial, la
memoria offatoria, el control central de la actividad cardiaca, el despertar, el
control motor y el control del reflejo vestibulo-ocular. Nakanishi, Neuron 13:
1031 (1994), Pin et al., Neuropharmacology 34: 1, Knopfel et al., J. Med. Chem.
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38 1417 (1995).

Ademds, se ha sugerido que los receptores de glutamato metabotrdpicos
del Grupo | cumplen funciones en diversos procesos fisiopatolégicos agudos y
cronicos y en trastornos que afectan el sistema nervioso central. Estos incluyen
accidente cerebrovascular, trauma cefélico, lesiones anéxicas e isquémicas,
hipoglucemia, epilepsia, neurodegenerative trastornos como por ejemplo mal
de Alzheimer, trastornos psiquidtricos y dolor. Schoepp et al, Trends
Pharmacol. Sci. 14: 13 (1993), Cunningham et al, Life Scl. 54. 135 (1994),
Hollman ef al., Ann. Rev. Neurosci 17. 31 (1994), Pin et al,
Neuropharmacology 34: 1 (1995), Knopfel et al., J. Med. Chem. 38: 1417
(1985), Spooren et al., Trends Pharmacol. Sci. 22. 331 (2001), Gasparini et al.
Curr. Opin. Pharmacol. 2. 43 (2002), Neugebauer Pain 98: 1 (2002). Se
considera que una gran parte de la patologia en estas afecciones se debe a
una excitacién excesiva inducida por glutamato de las neuronas del CNS. Dado
que los mGIuR del Grupo | parecen incrementar la excitacién neuronal mediada
por glutamato por medio de mecanismos postsinapticos y una mayor liberacion
presindptica de glutamato, su activacion probablemente contribuya en fa
patologla. Por consiguiente, los antagonistas selectivos de los receptores
mGIuRS se podrian utilizar con fines terapéuticos en todos los estados clinicos
caracterizados por una excitacién excesiva de las neuronas del CNS inducida
por glutamato, especificamente como agentes neuroprotectores, analgésicos o
anticonvulsivantes.

Los recientes adelantos en la dilucidacion de las funciones
neurofisioldgicas de los receptores metabotrdpicos del glutamato en general, y
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del Grupo | en particular, especiaimente de los receptores mGIUR5, han
establecido que estos receptores son prometedores blancos de drogas en la
terapia de trastornoe neuroldgicos y psiquidtricos agudos y cronicos y en
trastomos de dolor agudo.

intestinal

El esfinter esafégico inferior (LES) es propenso a relajarse en forma
intermitente. Como consecuencia, el liquido del estdmago puede pasar al
esdfago, puesto en dichas ocasiones se pierde transitoriamente la barrera
mecadnica, conformando un evento que an adelante se denomina“refiujo” en la
presente memoria descriptiva.

La enfermedad del refiujo gastroesofdgico (GERD) es la patologia del
tracto gastrointestinal alto de mayor prevalencia. La farmacoterapla actual
busca reducir la secrecion acida gastrica o neutralizar el acido en el esdéfago.
Se ha considerado que el principal mecanismo del reflujo depende de un
esfinter esofagico inferior hipotdnico. Sin embargo, p. ej., Holloway & Dent
(1990) Gastroenterol. Clin. N. Amer. 19, padgs. 517-535, demostraron que la
mayorfa de los episodios de reflujo aparecen durante relajaciones transitorias
del esfinter esofagico inferior (TLESRs), es decir, relajaciones que no son
desencadenados pér la deglucibn. También se ha demostrado que
habitualmente en los pacientes con GERD la secrecidon acida géstrica
normal.

Los nuevos compuestos de conformidad con la presents invencion se
suponen Utiles para la inhibicién de las relajaciones transitorias del esfinter
esofagico inferior (TLESRS) y, por ende, para el tratamiento del trastomo de
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refiujo gastroesofagica (GERD).

La expresion “TLESR", relajaciones transitorias del esfinter esofdgico
inferior, se define en la presente memoria descriptiva de conformidad con
Mittal, R.K., Holloway, R.H., Penagini, R., Blackshaw, LA., Dent, J., 1995
Transient lower esophageal sphincter relaxation. Gastroenferology 109, pp.
601-610.

El término “reflujo” se define en la presente memoria descriptiva como el
pasaje de fluido del estdmago al eséfago debido & que en dichas oportunidades
se pierde transitoriamente la barrera mecénica.

La exprasion “GERD", enfermedad de refiujo gastroesofdgico, se define
en la presente memoria descriptiva de conformidad con van Heerwarden, M.A.,
Smout A.J.P.M., 2000, Diagnosis of reflux disease. Baillidre’'s Clin.
Gastroenterol. 14, pdgs. 759-774.

Debido a su importancia fisiolégica y fisiopatolégica, existe la necasidad
de nuevos y potentes agonistas y antagonistas del mGIuR que exhiban una
elevada selectividad para los subtipos del mGIuR, particularmente e! subtipo de
receptor del Grupo |, como el receptor mGIuRS.

ARTE PREVIO

Son muchas las propiedades de un compuesto que tienen importancia
para determinar su aptitud como farmaco. Es de suma importancia la
interaccién del compuesto en la proteina bianco y su peifil farmacocinético, es
decir, su capacidad de llegar a la proteina blanco en cantidad suficiente y
durante el tiempo suficiente como para obtener el efecto terapéutico deseado.

El objeto de la presente invencién es suministrar novedosas piridinas con
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sustitucién en 5, que poseen caracteristicas sorprendentemente mejoradas en
comparacion con compuestos con sustituciones similares que llevan ofros
sustitutos en la posicion S del anillo piridinico, como se describid anteriormente.
La WO 030779818 y la WO 03/029210 describen piridinas con sustituciones 2-
(5-tefrazolyl}-5 que exhiben actividad en e! receptor mGIuR5. Hemos
encontrado que el sustituto apropiado en 5 en las piridinas resulta
enormemente superior a ofros sustituyentes en la misma posicién, comparando
tanto eficacia como perfil farmacocinético en mediciones de laboratorio.
RESUMEN DE LA INVENCION

La presante invencién haca referencia a compuestos de formula |

‘Q\,g"\ Q

-
| [

N—N

donde:

XiesNyXaes8CoXy88CyXaa8N;

2 es fluoro, cloro o ciano;

R' y R? se seleccionan en forma independiente entre el grupo que
comprende hidrogeno, hidroxi, halo, -C1.salquilhalo, -OC.ealquilhalo, -Cq-galquilo,
-OCo.aliquilo, -C1.eaiquUIIOR?, -OC2ealquilOR*,

-Cosalquilciano, -CoalquilNR*R® y -OC, salquilNR*R®;

R* y R® se seleccionan en forma independiente entre el grupo que
comprende hidrégeno, y -Ci-aalquilo;

o sales, solvatos o sales solvatadas de los mismos.

En otro aspecto de la invencidn se provee el compuesto de férmula |
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para su uso en terapia, especiaimente para el tratamiento de trastomos
mediados por el receptor mGIuRS, y para el tratamiento de trastomos
neurolégicos, trastomos psiquidtricos, trastomos gastrointestinales y trastomos
de dolor.

En un aspecto adicional de la invencion se proveen composiciones
farmacéuticas que comprenden una cantidad eficaz para terapia del compuesto
de férmula | en asociaciébn con uno o mas diluyentes aceptables para uso
farmacéutico, excipientes y/o vehiculos inertes.

En alin otro aspecto de la invencién se provee una compaosicion
farmacéutica que comprende el compuesto de férmula | para su uso en el
tratamiento de trastornos mediados por el receptor mGIuRS, y para su uso en el
tratamiento de trastomos neurolégicos, trastornos psiquidtricos, trastomos
gastrointestinales y trastomos de dolor.

En ain otro aspectoc de la invencién se provee procesos para la
preparacién de compuestos de féﬁnula L

Un aspecto adicional de la invencién es el uso de un compuesto de
acuerdo con la férmula | para la fabricacion de un medicamento para el
tratamiento o prevencién de trastornos gastrointestinales funcionales, como por
ajemplo dispepsia funcional (DF). Aun otro aspecto de la invencién es el uso de
un compuesto de acuerdo con la férmula | para la fabricacion de un
medicamento para el tratamiento o prevencién de sindrome de intestino irritable
(Sil), como por .ejemplo Sli de constipacion predominante, Sil de diarrea
predominante o Sl de comportamiento intestinal atternado predominante.

Estos y otros aspecios de la presente invencién se describen en mayor
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detalle a continuacién.

DESCRIPCION DETALLADA DE LA INVENCION

El objetivo de la presente invencién es provesr piridinas 5-sustituidas
con caracteristicas sorprendentemente mejoradas en comparacién con
compuestos sustituidos similarmente, con distintos sustituyentes en la posicion
5 del anillo piridina.

A continuacién se enumeran definiciones de diversos téminos utilizados
en la memoria descriptiva y en las reivindicaciones para describir la presente
invencién.

Para evitar cualquier duda debe comprenderse que cuando en la
memoria descriptiva se califica a un grupo como ‘definido precedentemente’,
‘antes definido’ o "segin se ha definido" dicho grupo comprende la primera y
més amplia definicién asi como cada una y todas las otras definiciones para
@se grupo.

Para evitar cualquier duda debe comprenderse que en esta memoria
descriptiva 'Cy.¢’ Significa un grupo carbonado con 1, 2, 3, 4, 5 o 6 dtomos de
carbono.

£n el caso en que el subindice es el entero 0 (cero), el subindice indica
que el 8l grupo al que se refiere esta ausente.

En esta memoria descriptiva, salvo que se especifique lo contrario, el
término "alqullo”® incluye grupos alquilo lineales y ramificados y puede ser, sin
que esto constituya limitacion alguna, metilo, etilo, n-propilo, i-propiio, n-butilo,
i-butilo, s-butilo, t-butilo, n-pentilo, i-pentilo, t-pentilo, nec-pentilo, n-hexilo o
hexilo, t-hexilo. El témmino Cisalquilo tiene entre 1 y 3 atomos de carbono y
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puede ser metilo, etilo, n-propilo o i-propilo.

En esta memoria descriptiva, salvo que se especifique lo contrario, el
tarmino “OCoealquilo” incluye grupos alcoxi lineales o ramificados. Co-alcoxi
puede ser, sin que esto constituya limitacién alguna, hidroxi, metoxi, etoxi, n-
propox o i-propoxi.

En esta memoria descriptiva, salvo que se especifique lo contrario, el
término “halc” y “halégeno” puede ser fluoro, cloro, brome o iodo.

En esta memoria desc!iptiva. salvo que se especifique lo contrario, el
término “alquithalo” significa un grupo alquilo como se ha definido, que esta
sustituido con halo como se ha descrito,

El término “C.salquilhalo™ puede incluir, sin que esto constituya limitacion
alguna, fluorometito, difiuorometilo, trifiuorometilo, fluoroetilo, difluoroetilo o
bromopropilo.

El término "OCisalquilhalo® puede incluir, sin que esto constituya
limitacidn alguna, fluorometoxi, difluorometoxi, trifluorometoxi, fluoroetoxi o
difluoroetoxi.

En una realizacion de la invencion X;es Ny Xaes Co X;es Cy X es N.

La invencién hace referencia a compuestos de férmula | donde X; esC y
Xzes N.

En otra realizacion de la invencion X;es Ny Xz es C.

En ofra reslizacién de ia invencion Z es fluoro, cioro o ciano.

La invenciéon hace referencia a compuestos de formula | donde Z es
fluoro o ciano.

En adn otra realizacién de la invencién Z es cloro. En una realizacion de
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la invencién Z es fluoro.

En ofra realizacién de la invencién R' y R? se seleccionan entre el grupo

que comprende hidrégeno, hidroxi, halo,

-Ci-salquilhalo, -OC;.saiquilhalo, -C1-salquilo, -OCosalquilo, -C1.salquilOR*,
-OC36alquilOR*,

-Co-etiquilciano, -Co.ealquilNR*R® y -OC;.ealquilNR*R®.

R* y R® se seleccionan en forma independiente entre el grupo que
comprende hidrdgeno, hidroxi y Cs.aalquilo.

La invencién hace referencia a compuestos de férmula | donde R' y R?
se seleccionan entre el grupo que comprende hidrogeno, hidroxi, halo, -Cy-
aalquilhalo, -OCy»alquilhalo,

-Cieaiquilo, -OCosalquilo, -CisalquilOR*, -OCa4alquilOR*, -Co
salquilciano y Co»alquilNR*R®; y R* y R® se seleccionan en forma independiente
entre hidrégeno, metilo y etilo.

En ofra realizacion de la invencién R' y R? se seleccionan entre el grupo
que comprende fluoro, cloro, bromo, iodo, ciano, metoximetilo, metoxi,
diflucrometoxi, trifluorometoxi, 2-metoxi-etoxd, etilamino y amina.

La invencién hace referencia a compuestos de formula ! donde R' es
fluoro, cloro, bromo, iodo, metoximetilo, metoxi, diflucrometoxi, trifluorometoxi,
2-metoxi-etoxi, etilamino o amina.

En otra realizacién de la invencion R' es metoxi, diflucrometoxi,
trifluorometoxi, 2-metoxi-etoxi o etilamino.

En atn otra realizacién de la invencién R' es cloro, bromo, iodo o
metoximetilo.

3
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En aln otra realizacion de la invencion R' es fluoro.

En una realizacion de ia invencién R? es halo o Cy.ealquilciano.

La invencién hace referencia a compuestos de formula | donde R? es
fluoro o ciano.

La invencion también hace referencia a ios siguientes compuestos;
3-fluoro-5-[5-(5-fluoropiridin-2-il)}-2H-tetrazol-2-illbenzonitrilo,
6-[2-(3-ciano-5-fluorofenil)-2H-tetrazol-5-il]nicotinonitrilo,
3-[5-(5-cloropiridin-2-il)}-2H-tetrazol-2-il}-5-fluorobenzonitrilo,
3-[5-(5-fluoro-piridin-2-il)-tetrazol-2-i[}-5-metoximetil-benzonitrilo,
3-fluoro-5{2-(5-fluoropiridin-2-il}-2H-tetrazol-5-iljpenzonitrilo,
8-[5-(3-ciano-5-fluorofenil}-2H-tetrazol-2-iljnicotinonitrilo,
3{2-{5-cloropiridin-2-il)}-2H-tetrazoi-5-il}-5-flucrobenzonitrilo,
3-[5-(5-fluoropiridin-2-il}-2H-tetrazol-2-il}-5-(metoximetil)benzonitrilo,
5-fluoro-2-}2-(3-fluoro-5-metoxifenif)-2H-tetrazol-5-ilfpiridina,
3-[5-(5-fluoro-piridin-2-il)-2H-tetrazol-2-if]-5-metoxibenzonitrito,
3-{5-(5-fivoropiridin-2-il}-2H-tetrazol-2-il1-5-(trifluorometoxi)benzonitrito,
3-(difluorometoxi)-5-[5-(5-fluoropiridin-2-il)}-2H-tetrazol-2-iljbenzonitrilo,
3-[5-({5-fluoropiridin-2-il)-2H-tetrazol-2-il}-5-(2-metoxietoxi)benzonitrilo,
3-(etilamino)-5-[5-(5-fluoropiridin-2-il}-2H-tetrazol-2-il|benzonitrilo,
3-amino-5-{5-(5-fluoropiridin-2-il}-2H-tetrazol-2-iflbenzonitrito,
3-[5-(5-fluoropiridin-2-il)-2H-tetrazol-2-il}-5-iodobenzonitrilo,

o sales, solvatos o sales solvatadas de los mismos.
Una sal aceptable para uso farmacéutico adecuada de los compuestos

de la invencion es, por ejemplo, una sal de adicién Acida, por ejemplo de un
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écido inorgdnico u orgénico. Ademds, una sal aceptable para uso farmacéutico
adecuada de los compuestos de la invencién es una sal de metal alcalino, una
sal de metal alcalino térmeo o una sal con una base orgédnica.

Ofras sales aceptables para uso farmacéutico y métodos para preparar
estas sales pueden encontrarse en, por ejemplo, Remington’s Pharmaceutical
Sciences (18" Edicién, Mack Publishing Co.) 1990.

Algunos compuestos de férmula | pueden tener centros quirales y/o
cantros de isomeria geométrica (isémeros E y 2), y se comprende que la
invencién comprende fodes estos isémeros dpticos, diasteroisoméricos y
geomeétricos.

La invencidn también hace referencia a cualquiera y todas las formas
tautomeéricas de los compuestos de formuia I.

De acuerdo con un aspecto de la presente invencién, se provee una
composicion farmacéutica que tiene como principio activo una cantidad
terapduticamente efectiva del compuesto de férmula |, 0 sales, solvatos o sales
solvatadas de los mismos, en asociacidn con uno 0 mas diluyentes, excipientes
y/o transportador inerte farmacéuticaments aceptables.

La composicién puede tener una forma apta para la administracion oral,
por ejemplo, como comprimido, plldera, jarabe, polvo, granulado o cépsula;
para inyeccidn parenteral (incluyendo la intravenosa, subcutdnea,
intramuscular, intravascular o infusién), para administracion topica, p. @j., como
unglento, parche o crema; o para administracion rectal, p. ej., como
supasitorio.
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En general, las composiciones precedentes se pueden preparar en la
forma convencional usando uno o més excipientes convencionales, diluyentes
y/o transpartadores inartes farmacéuticaments aceptables.

Las dosis diarias apropiadas de los compuestos de la formula | para e!
tratamiento de mamiferos, inciluyendo al hombre, son de aproximadamente
0,01 a 250 mg/kg de peso para la administracion oral y de aproximadamente
0,001 a 250 mg/kg de peso para la administracion parenteral.

La dosis diaria tipica de los principios activos varia dentro de un amplio
rango y depende de diversos factores, tales como la indicacidn pertinente, la
severidad de la enfermedad a tratar, la via de a'dministraciOn. la edad, el peso'y
el sexo del paciente, y el compuesto en particular que se use, dosis que puede
ser determinada por un médico.

Uso médico

Se ha encontrado que los compuestos de acuerdo con la presente
invencion, sales, solvatos o sales solvatadas de 1o mismos, exhiben un alto
grado de potencia y selectividad para subtipos individuales de receptor
metabotrépico de glutamato (mGIuR). Por lo tanto, se prevé que los
compuestos de la presente invencién resultarén ttiles para el tratamiento de
cuadros asociados con la activacion excitatoria de un receptor mGIuRS y para
inhibir el dafio neuronal causado por la activacion excitatoria de un receptor
mGIuRS. Los compuestos se pueden usar para producir un efecto inhibitorio
del mGIuR5 en mamiferos, incluido el hombre.

El receptor mGIuRS5 se expresa en gran cantidad en el sistema nervioso

central y periférico y en otroe tejidos. Por lo tanto, se prevé que los



15 &

compuestos de la invencion resultarin adecuados para el tratamiento de
trastomos mediatos por el receptor mGIuR5, como trastomos neurolgicos y
psiquiatricos agudos y crénicos, trastomos gastrointestinales y trastomos de
dolor crénico y agudo.

La invencién se relaciona con compuestos de la formula | como se
definié anteriormente en la presente memoria descriptiva, para su uso
terapéutico.

La invencién se relaciona con compuestos de fodrmula | como se definid
anteriormente en la presente memoria descriptiva, para su uso en el
tratamiente de trastornos maediados por el receptor mGIuRS.

La invencién se relaciona con compuestos de férmula | como sa definié
anteriorments en (a presente memoria descriptiva, para su uso en el
tratamiento de la demencia senil de la enfermedad de Alzheimer, la demencia
inducida por SIDA, la enfermedad de Parkinson, la esclerosis |ateral
amiotréfica, la corea de Hungtington, migrafia, epilepsia, esquizofrenia,
depresitn, ansiedad, ansiedad aguda, trastonos oftaimologicos como las
retinopatias, retinopatias diabéticas, glaucoma, trastomos auditivos
neurcpéticos, como los zumbidos, neuropatias inducidas por quimioterapia,
neuraigia posherpética y neuralgia del trigémino, tolerancia, dependencia,
sindrome del X fragil, autismo, retardo mental, esquizofrenia y sindrome de
Down.

La invencién se relaciona con compuestos de la formula | como se
defini6 anteriormente en ia presente memoria descriptive, para su uso en el

tratamiento del dolor relacionado con migrafia, dolor inflamatorio, trastomos
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neuropdticos dolorosos como las neuropatias diabéticas, artritis
enfermedades reumatoideas, lumbalgia, dolor del posoperatorio y dolor
asociado con diversos cuadros, incluyendo angina, colico renal o biliar,
menstruacion, migrafia y gota.

La invencién se relaciona con compuestos de la férmula | como se
definié anteriormente en la presenta memoria descriptiva, para su uso en el
tratamiento del accidente cerebrovascular, traumatismos de craneo, iesiones
antxicas e isquémicas, hipoglucemia, enfermedades cardicvasculares y
epilepsia.

La presente invencion se relaciona también con el uso de un compuesto
de la formula | como se defini6 anteriormente en la presente memoria
descriptiva, en la fabricacion de un medicamento para tratar trastormnos
mediados por el receptor mGIuR5 y todos log trastomos enumerados
precedentemente.

Una realizacion de la presente invencién se relaciona con sl uso de un
compuesto de acuerdo con la formula | en el tratamiento de trastomos
gastrointestinales.

Otra realizacién de la invencion se relaciona con el uso de un compuesto

de acuerdo con la formula | para la fabricacion de un medicamento para inhibir

la relajacién transitoria del esfinter esofagico inferior, para el tratamiento de la,

GERD, para la prevencién dei reflujo, para el tratamiento de ia regurgitacion, al
tratamiento del asma, el tratamiento de la laringitis, el tratamiento de
enfermedades pulmonares y para el tratamiento del trastoro del desarrollo.

La invencion también provee un método para el tratamiento de

6T

<
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trastomos mediados por el receptor mGIuR5 y de cualquiera de los trastomos
enumerados precedentemente, en un paciente que sufre o estad en riesgo de
sufrir dicho cuadro, y que comprende administrar al paciente una cantidad
efectiva de un compuesto de formula |, como se lo definié anteriormente en la
presente.

La dosis requerida para el tratamiento terapéutico o0 preventivo de un
trastomno en particular, necesariamente debera variarse de acuerdo al huésped
tratado, la via de administracién y la severidad de la enfermedad a tratar.

En el contexto de la presente memoria descriptiva, fos términos “terapia”
y “tratamiento”, a menos que se indique especificamente lo contrario, incluyen
prevencion y/o profilaxis. Los términos “terapéutico® y “terapéuticamente”
deben interpretarse en el mismo sentido.

En la presente memoria descriptiva, a menos que se estipule io
contrario, los términos "antagonista” e “inhibidor” significardn un compuesto que
por mecanismo bioquea en forma parcial o total la via de transduccion que
conduce a ia produccion de una respuesta por parte del ligando.

El término “trastomo®, salvo que se indique lo contrario, significa
cualquier condicién y enfermedad asociados con la actividad del receptor de
glutamato metabotrépico.

Uso No-Médico

Ademés de su uso an la medicina terapéutica, los compuestos de la
formula ! o sales, solvatos o sales solvatadas de i0s mismos, también son Utiles
como herramientas farmacolégicas en el desamolio y estandarizacion de
sistemas de ensayo in vitro e in vivo pama |a evaluacion de los efectos de los
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inhibidores de la actividad relacionada con el mGIuR en animales de laboratorio
como por ejemplo gatos, perros, conejos, monos, ratas y ratones, como parte

de la busqueda de nuevos agentes terapéuticos.

Métodos de Preparacién

Ofro aspeclo de la presente invencién provee procesos para preparar
compuestoe de férmula |, o sales, solvatos o sales solvatadas de los mismos.
Se describen procesos para la preparacién de los compuestos de la presente
invencién a continuacion.

A lo largo de la siguiente deacripcion de dichos procesos debe
comprenderse que, cuando sea apropiado, se agregan grupos protectores
adecuados a los diversos reactivos e intermediarios, y consecutivamente se
eliminan, de una manera evidente para un especialista en sintesis orgénica. Se
describen procedimientos convencionales para utilizar dichos grupos
protectores asf como ejemplos de grupos protectores adecuados, por ejemplo,
en “Protective Groups in Organic Synthesis®, T.W. Green, P.G.M. Wuts, Wiley-
Interscience, New York, (1999). También debe comprenderse que la
transformacién de un grupo o sustituyente a otro grupo o sustituyente a través
de manipulaciéon quimica puede llevarse a cabo en cualquier intermediario o
producto final del camino de sintasis que concluye con el producto final, donde
el tipo de transformaciébn posible estd udnicamente limitado por la
incompatibilidad inherente de otras funcionalidades presentes en la molécula
en esa etapa con las condiciones o los reactivos utillizados en |la
transformacién. Dichas incompatibilidades inherentes, y las formas de salvarias

llevando a cabo transformaciones adecuadas y pasos sintéticos en un orden
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adecuado, son evidentes para un especialista en sintesis orgdnica. A
continuacion se dan algunos ejemplos de transformaciones, y debe
comprenderse que las transformaciones descritas no se limitan solamente a los
grupos © sustituyentes genéricos para los cuales se ejemplifican las
transformaciones. Se dan referencias y descripciones de otras
transformaciones adecuadas en "Comprehensive Organic Transformations — A
Guide to Functional Group Preparations” R. C. Larock, VHC Publishers, Inc.
(1989). Se describen referencias y descripciones de otras reacciones
adecuadas en libros de texto de quimica orgdnica, por ejemplo, “Advanced
Organic Chemistry”, March, 4™ ed. McGraw Hill (1992) o, “Organic Synthesis",
Smith, McGraw Hill, (1994). Algunas técnicas de purificacion de intermediarios
y productos finales son por ejemplo, cromatografia en columna o plato giratorio
en fase directa o0 reversa, recristalizacion, destilacion y extraccién liquido-
llquido o sélido-sdlido, las cuales seran evidentes para un especialista en ia
materia. Las definiciones de sustituyentes y grupos son las de la formula |
excepto cuando se define de manera diferente. El término “temperatura
ambiente™ significa, salvo que se especifique lo contrario, una temperatura
entre 16 y 25 °C.

Los compuestos de férmuia Il y Ill son de utilidad como intermediarios en
la preparacién de compuestos de formula |, o pueden representar compuestos

de formula | (esquema 1).

X
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Los compuestos de fdrmula |l y Ml estdn disponibles comerciaimente, o
pueden prepararse a pariir de compuestios disponibles comerciaimente o
descritos en la bibliografia. Por ejemplo, los compuestos en los que uno o més
de Z, Y1, Y2, R' 0 R? no comesponde a las definiciones de las férmulas Ii o Il
puede utilizarse para {a preparacién de compuestos de formula Il y Wi por
transformacién o introduccion de sustituyentes o grupos.

A continuacion se describen ejemplos.

1) Preparacion de compuestos da formula Il o il en los que Y4y Y3 son
respectivamente CHO.

1a) A partir de los nitrilos cormespondientes por reduccién utilizando por
ejemplo DIBAL en cloruro de metilenc o tolueno a entre~78 y 0 *C, o SnCl; bajo
condiciones acuosas dcidas.

ib) A partir de los bromuros o ioduros comespondientes por

carbonilaciéon catalizada por paladio utilizando por ejemplo Pd{PPhs)s como

Y&
i N x,f 6 CHO, NH,, CN & B(OH),
Y. R? N-—N

(am Z=Br, | y como ee definen en la férmula | Esquema 1

-t meeaa -
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catalizador bajo 1-10 atm CO en presencia de cantidades estequiométricas de
por ejemplo PhsSnH en THF o tolueno a una temperatura entre temperatura
ambiente y 150 *°C (J. Am. Chem. Soc. 1983, 7175-7176).

Como altemativa, a partir de los cloruros, bromuros 0 ioduros
correspondientes por conversion inicial a un organolitio nuclecfilico, complejo
"ato” o reactivo de Grignard por tratamiento con por ejemplo nBulLi, nBusMgLi
o Mg, seguido por captura con DMF u ofro compuesto de formilacion
(Tetrahedron Letters 2000, 4335-4338 o J. Org. Chem. 2001, 8775-6786).

1c) Por formilacién aromatica electrofilica del derivado de benceno
correspondiente en el que Y2 es H utilizando por ejemplo POCls y DMF, o
CHCI,0CHs y TiCl4, como reactivos de formilacion.

1d) A partir de los derivados de metilo cormespondientes por oxidacion
utilizando compuestos de Cr(Vi), como por ejemplo CrOa en HOAc, u otros
oxidantes adecuados.

2) Preparacién de compuestos de formula 1l o it en los que Y1 ¥ Yz son
respectivamente NHa.

2a) Por reduccién de los nitroderivados correspondientes por
hidrogenacién a 1-10 atm Ha en presencia de un catalizador como por ejemplo
Pd sobre carbono, PtO2 0 Raney-Ni, o por tratamiento con agentes reductores
como por sjemplo hierro en polvo en mezclas de MeOH y NH.Cl acuoso, o
SnCl; en HCI acuaso.

2b) A partir de Iso &cidos carboxllicos corespondientes a través de un
reordenamiento de Curtius iniciado por tratamiento con NsPO(OPh). y
trietilamina en BuOH en ebullicidn, seguido por eliminacién acida del grupo
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BOC de la amina N-BOC resuitante utilizando por ejemplo HCl en EtOAc.

2c) A partir de los cloruros, bromuros, ioduros o triflatos por aminacion
catalizada por paladio utifizando imina de benzofenona como equivalente
enmascarado de amoniaco. Como catalizadores se utilizan fuentes adecuadas
de paladio, como por ejemplo Pd(OAc),, Pd(dba), o Pdi(dba)s, junto con
aditivos que funcionan como ligandos, como por ejemploc BINAP, DPPF o
clouro de 1,3-bis(2B8-diisopropilfenil)imidazolio, en combinacibn con
cantidades estequiométricas de bases, como por ejemplo Cs2COs o0 {BuONa,
en solventes, como por ejemplo THF, tolueno o dioxano, a una temperatura
entre temperatura ambiente y 120 °C (Tetrahedron Letters 1987, 6367-8370; J.
Org. Chem. 2001, 7728-7737 o J. Org. Chem. 2001, 6775-8788). La imina
formada iuego se divide por ejemplo por hidrdlisis 4cida o hidrogendlisis para
liberar la amina.

3) Preparacion de compuestos de formula Il o Il en los que Z, R! o R?,
Y1y Yz san respactivamente CN.

3a) A partir de los cloruros, bromuros o ioduros correspondientes por
desplazamiento utilizando diversas fuentes de cianuro, como por ejemplo
CuCN o KCN, en solventes, como por ejemplo piridina o DMF, a temperaturas
entre temperatura ambiente y 200 °C, o a través de protocolos catalizados por
paladio utilizando cantidades cataliticas de por ejemplo Pd(PPhs)4 junto con
cantidades estequiométricas de por ejemplo Zn(CN)2, 0 NaCN agregando
cantidades cataliticas de Cul, en solventes, como por ejemplo DMF, acstonitrilo
0 propionitrito, con calentamiento convencional a una temperatura de entre 50 y

150 *C, o por irradiacién de microondas a una temperatura de entre 100 y 200

®
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°C (J. Org. Chem. 1998, 8224-8228 o J. Org. Chem. 2000, 7984-7969).

3b) A partir de las aminas cormespondientes a través de diazotacion,
utilizando por ejemplo HNOz o nitritos de aiquilo, como por ejemplo nitrito de ¢-
butilo, en un solvente adecuado como por ejemplo agua, alcoholes o
acetonitrilo, seguida por reaccién con mezclas acuosas de CuCN y KCN a una
temperatura entre temperatura ambiente y 100 *C.

3c) A partir de los aldehidos correspondientes a través de formacion de
la oxima por condensacién con hidroxilamina, seguida por deshidratacion
utilizando por ejemplo Ac;0.

4) Preparacién de compuestos de formula Il o Iil en los que Z, R' o R?,
Y1 y Y2 son respectivamente F.

4a) A partir de los compuestos cloruro, bromuro, ioduro o nitro
correspondientes por desplazamiento con fluoruros nucleofilicos como por
ejemplo fluoruro de litio, fluoruro de tetrabutilamonio o difluoruro acido de
tetrametilamonio en por ejempio DMF, DMA o similares como solventes a una
temperatura entre temperatura ambiente y 150 °C.

4b) A partir de las aminas correspondientas por reaccién de Schiemann,
por ejempio a través de diazotacion al fluoroborato de diazonio correspondients
seguida por descomposicion térmica a una ta;-nperatl.lra de entre 30 y 150 *C.
Las condiciones de la reaccion Schiemann resultaron no ser adecuadas en el
caso de los compuestos de férmula !l donde Y; es CN. Para dichos
compuestos se desarolld un proceso altemativo utitizando 70% HF-piridina
para generar la especie de diazonio, y a continuacion descomponiendo /n siu &

temperaturas elevadas, por ejemplo a 80°C. Este proceso se utilizd para

™
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generar el compuesto de formula Il deseado en el que Z es F y Y, e8 CN, que
se utilizd como intermediario clave con reduccién al aldehido como se ha
descrito en la seccién 1a) y a continuacién se convirtié a la hidrazona y se ciclé
a la sal de diazonio para dar compuestos de férmula |. Este proceso provee un
alto rendimiento (>90%), y producto puro sin cromatografia. El intermediario
formado es muy versatil y puede utilizarse para generar diversos productos

finales deseados.
HaN. HF/pirdina ¢ Dibal F
T L = T
N“cN NeNH, NP CN N
H
Esquema 2

5) Preparacion de compuestos de formula Il o il en los que Y, y Y2 son
respectivamente B(OH)..

5a) A pertr de los cloruros, bromuros, ioduros o ftriflatos
correspondientes a través de acoplamiento catalizado por paladio con
bis(pinacolato)diborano disponible comerciaimente, utilizando por ejemplo
PdCl(DPPF), o Pd(dba), agregando friciciohexiifosfina, como catalizadores,
junto con cantidades estequiométricas de KOAc en solventes como por ejemplo
DMSO, DMF, DMA o dioxano a una temperatura entre temperatura ambiente y
150 °C seguido por hidrdlisis dcida (Tetrahedron 2001, 8813-88186).

5b) A partir de los cloruros, bromuros o ioduros commeepondientes por
conversion inicial a un organolitio nucleofilico, complejo "ato" o reactivo de
Grignard por tratamiento con por ejemplo nBuli, nBusMgLi o Mg, seguido por
captura con por ejemplo borato de triisopropilo o similares y hidrdlisis acida
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consecutiva.

Los compuestos de #ormula 11 en los que Y, es CHO, por ejemplo
también pueden prepararse a partir de lo8 compuestos de metilo
correspondientes de acuerdo con el procadimiento de por ejemplo French et al
(J. Med. Chem. 1970, 1124-1130) por N-oxidacién inicial de la pirdina,
utilizando por ejemplo AcCOOH o0 mCPBA como oxidante a una temperatura de
entre 0 °C y temperatura ambiente en por ejemplo cloroformo o cloruro de
metileno como solvente, seguida por reordenamiento de del N-Oxido de piridina
an AczO como solvente a una temperatura de entre 80 y 120 °C, y hidrdlisis
4cida o basica del acetato de 2-piridimetanol resultante para dar el derivado de
2-piridiimetano! comrespondiente, que luego se oxida con por gjemplo MnO;
activado en cloroformo o solventes similaree a una temperatura entre

temperatura ambiente y 80 *C (Esquema 3).
z N N-oxidaclon

z
-
S o SR
“ N 20
6- N

N

hidrofisls  FNS oxidacion
— lu’ OH — " _  Q,Y=CHO

Esquema 3
Los compuestos de férmula | pueden prepararse haciendo reaccionar
arilsulfonilhidrazidas de férmula IV o VIl con compuestos de diazonio de
formulas V y VI respectivamente, en por ejemplo piridina, alcoholes o DMF
como solventes a una temperatura de entre 0 y 100 "C como se describe en el
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esquema 4 (Helv.Chim.Acta 1985, 1283-1300, WO 03029210 y WO
03/077918). Los compuestos de diazonio se preparan a partir de las aminas

correspondientes con por ejempio HNOz o nitritos de alquilo, como por ejemplo

nitrito de #-butilo, en un solvente adecuado como por ejemplo agua, aicoholes o

acetonitrilo. Las sales de diazonio asl formadas pueden utilizarse *in situ” o

pueden precipitarse como la sal tetrafluoroborato cuando se utiliza HBF, como

dcido y fuente de fiGor. Las arilsulfonilhidrazidas, como por ejemplo p-

tolilsutfonilhidrazidas, se preparan a través de condensacion entre aldehidos de

formula 1l o lIl (Yy y Y2 son respectivamente CHO) con arilsulfonilhidrazinas en

por @jemplo metanol, etanol, DMF o dialquiléteres a una temperatura de entre 0

y 100 °C, como alternativa sin solvente bajo irradiacién de miroondas {J. Med.
Chem,1980, 631-834 y Monatshefte fuer Chemie 2001, 403-406).

r 4 I Ry I}r _
(D, Y,=CHO ——» K ¢z /N\”.s‘go
H

(m, Y NH, — =

@in, Y,=NH2 —_—

(D, Y,<CHO ———»

(V)

— (1), X;=C X,=N

R|
—
el
A/

= (), X;=NX,=C

: ﬁ
0=8. - 2
o H R Esquerna 4
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Los compuestos de formula | también pueden prepararse como se
describe en el esquema 5 por N2-arilacion de tetrazoles de farmuia Vill y IX
utilizando por ejemplo acidos borbnicos de férmula Il y Ml (Y; y Yz son
respectivamente B(OH)z), o las sales de iodonic correspondientes de férmula
IX y XI, o los diacetatos de triarilbismuto correspondientes de frmula X y XII,
como agentes de arilacibn mediada por metales de transicién (Tetrahedron
Letters 2002, 6221-6223 y Tetrahedron Letters 1998, 29041-2044 y Tetrahedron
Lett 1998, 2747-2748). Con los 4cidos bordnicos, su utilizan cantidades
estequiomeétricas de acetato de Cu(ll) y piridina en solventes como por ejemplo
cloruro de metileno, DMF, dioxano o THF a una temperatura entre temperatura
ambiente y 100 °C. Con sales de iodonio, se utilizan cantidades cataliticas de
compuestos de Pd(ll), como por ejemplo Pd(dba)z 0 Pd(QAC)2, junto con
cantidades cataliticas de carboxilatos de Cu(ll), como por ejempic Cu(li)-
fenilciclopropilcarboxilato, y ligandos bidentados, como por ejemplo BINAP o
DPPF, en solventes como por ejemplo ~BuOH a una temperatura de entre 50 y
100 °C. Con diacetatos de triarilbismuto, pueden utilizarse cantidades
catallticas de acetato cdprico en presencia de N,N,N',N'-tetrametilguanidina en
un solvente adecuado como por ejemplo THF con calentamiento a una
temperatura de 40-80°C. Las sales de iodonio de férmula IX y X|I pueden
obtenerse a partir de, por ejemplo, los acidos bordnicos respectivos de formula
It y Il (Y4 y Y2 son respectivamente B(OH)z) por tratamiento con arométicos
sustituidos con iodo hipervalenis, como por ejemplo
hidroxil{tosiloxiliodobanceno o Phi{(OAC):x2TfOH, en diclorometano o similares

X
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(Tetrahedron Letters 2000, 5393-5306). Los diacetatos de triariibismuto es
obtienen faciimente a partir de bromuros de ariimagnesio con tricloruro de
bismuto en un solvente adecuado como por ejemplo THF en reflujo para dar el
triarilbismutano, que luego se oxida al diacetato utilizando un agente oxidante
como por ejemplo perborato de sodio en 4cido acético (Synth. Commun. 1998,
4569-75). Los tetrazojes de férmula VI y Xl se obtienen a partir de, por
ejemplo, los respectivos nitrilos de férmula 1l y 11l (Y1 y Y2 son respectivamente
CN) por fratamiento con una azida, como por ejempio NaNj LiNs,
trialquilitinazida o trimetilsililazida, preferentemente con un catalizador como
por ejempio Oxido de dibutilestafio o ZnBrz, en solventes como por ejemplo
DMF, agua o tolueno a una temperatura de entre 80 y 200 °C por
calentamiento convencional o iradiacién de microondas (J. Org. Chem. 2001,
7945-7950; J. Org. Chem. 2000, 7984-7989 o J. Org. Chem. 1983, 4138-4141).
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La invencion se ilustra a continuacién con los siguientes sjemplos no
limitantes.

Métodos generales

Todos los materiales de partida estdn disponibles comerciaimente o se
han descrito previamente en la bibliografia.

Los espectros de 'H y 3C RMN se registraron en espectrometros Bruker
300, Bruker DPX400 o Varian +400 operando a 300, 400 y 400 MHz para 'H
RMN respectivaments, utilizando la sefial de TMS o el solvente residual como
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referencia, en cloroformo deuterado como solvente salvo que se indique lo
contrario. Todos los desplazamientos quimicos informados se encuentran en
ppm en i{a escala deita, y la division fina de sefiales segin aparece en los
registros (s: singulete, br s: singulete ancho, d: doblete, t: triplete, q: cuartsto,
m: multiplets).

Las separaciones por cromatografia liquida en linea seguidas por
detecciones de espectros de masa, se registraron en un Waters LCMS que
comprende un Alliance 2795 (LC) y un especirdmetro de masa cuadrupolo
simple ZQ. El espectrémetro de masa estd equipado con una fuente de
eiectromrociado de iones operada en modo de iones positivos y/o negativos. El
voltaje de rociado de iones es +3 kV y el espectrdmetro de masa se registé a
m/z 100-700 con un tiempo de escaneo de 0.8 s. A la columna, X-Terra MS,
Waters, C8, 2,1 x 50mm, 3,5 um, se aplicé un gradiente lineal deade 5 % hasta
100% acetonitrilo en acetato de amonio 10 mM (aq.), 0 en TFA 0,1% (aq.).

La cromatografia preparativa en fase reversa se lievd a cabo en un
HPLC autopreparativo Gilson con detector de conjunto de diodos utilizando una
columna XTerra MS C8, 19x300mm, 7um.

La cromatografla preparativa en fase reversa iniciada por MS se llevd a
cabo en un sistema LC-MS de autopurificacion Waters con detector de conjunto
de diodos y un detector de masa ZQ utilizando una columna XTerra MS C8,
19x100 mm, 5 ym.

La purificacién a través de un Chromatotron se llevé a cabo en laminas
de vidrio recubiertas con gel de sllice / yeso {Merck, 80 PF-254 con sulfato de

calcio) rotatorias, con una capa de recubrimiento de 1, 2, 0 4 mm utilizando un
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Chromatotron TC Research 7924T.

La purificacién de los productos también se llevé a cabo utilizando
columnas de extraccion Chem Elut (Varian, cat #1218-8002), columnas Mega
BE-S! (sllice Bond Elut) SPE (Varian, cat # 12258018; 12256026; 12256034), o
por cromatografia flash en columnas de vidrio rellenas de sllice.

El calentamiento por microondas se llevé a cabo en una cavidad de
microondas Smith Synthesizer Single-mode produciendo iradiacién constante
2450 MHz (Personat Chemistry AB, Uppsala, Suecia).

empio 1: 3-Fluoro-5-{5-(6-fluoropiridin-2-il)}-2H-tetrazol-2-
iljbenzonitrilo

Una solucién de cloruro de diazonio se preparé a partir de 3-amino-5-
fluorobenzonitrilo (0,10 g) en etanol (2 mL), nitrito de sodio (0,08 g) en agua (1
mL) y solucion acuosa de HCI al 10% (2 mL) a 5 “C. Esta solucién se agregd
por goteo, con agitacién, a una solucion de N-[(1E)-(5-fluoropiridin-2-il)metilen}-
4-metilbencensulfonohidrazida (0,15 g) en piridina (5 mL) "a lo largo de 10
minutos, de manera de mantener la temperatura por debajo de 5 °C. La mezcla
de reacciéon se agitd durante 2 h, luego se concentrd, y ios productos
resultantes se particionaron entre CH.Clz (100 mL) y agua (50 mL). La fase
organica se lavd con agua (50 mL), y salmuera (50 mL), luego se seco
(Na2SO4), se filtré y se concentrd. El residuo se recristalizé desde EtOAc para
dar 40 mg del compuesto del titulo como un sdlido color amarillo.

'H RMN: 7,56 (m, 1H), 7,867 (m, 1H), 8,33 (m, 1H), 8,42 (m, 1H), 8,47 (m,
1H), 8,73 (m, 1H).

3-amino-5-fluorobenzonitrilo



A una suspension de 3-fluoro-5-nitro-benzonitrilo (J.Antibiot. 1994, 1456-
1465) (0,20 g) en 2-propanol (4 mL) y HC! acuoso concentrado (2 mL) se
agregé cloruro de estafio (ll) dihidrato (1,1 g). L2 mezcla se sometié a reflujo
durante 1 h, luego se enfri¢ y se concentré. El residuo se suspendié en agua y
se basificd con solucién 1N de NaOH. El producto se recogié6 en CH.Ch (125
mL), se lavé con salmuera (50 ml.), se secd (Na;SQ,), se filtrd y se concentrd
para dar 0,16 g del compuesto del titulo como un sélido blanco.

'H RMN: 4,03 (br s, 2H), 6,58 (m, 1H), 6,71 - 6,75 (2H).

N'-[(1E)-{6-Fluoropiridin-2-ll)metilen]-4-metilbencensulfonohidrazida

Se agregd 5-fluoropiridin-2-carhaidehido (0,18 g) a una solucién en
etanol (10 mlL) de hidrazida de p-toluensuffonilo (0,26 g). Se agregé una
cantidad catalitica de dcido acético, y la reaccion se agité a temperatura
ambiente durante 1,5 h, luego se enfrié hasta 0 *C y se filtrd. El precipitado se
secd bajo alto vacio para dar 0,23 g del compuesto del titulo como un sélido
bianco.

"H RMN: 2,44 (s, 3H), 7,33 (m, 2H), 7,44 (m, 1H), 7,82 (d, 1H), 7,88 (m,
1H), 7,96 (m, 1H), 8,17 (br &, 1H), 8,41 (m, 1H).

&-Fluoro-piridin-2-carbaldehido p. 3600-35

Se agregé DIBAL (solucién 1M en tolueno, 8,2 ml, 8,2 mmol) por goteo
a una solucion fria (78 °C) de 5-flucro-piridin-2-carbonitriio (1,0g, 8,2 mmol) en
CH:CL (50 mL) vy la mezcla resultante se agitd a -78 °C durante 3 h,
agregando 0,25 equivaientes adicionales de DIBAL después de 0,5y 1 h. La
reaccion se fragué con HCI 1N (20 mL) y se agitd durante 2,5 h. La fase acuosa
se basificd con NaHCQ; sdlido y el producto se extrajo con CH2Ch. (Se formo
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una emulsién que requirié filtracion antes de poder llevar a cabo la extraccion).
Los materiales orgdnicos combinados se lavaron con salmuera y se sectd
(NazS0,) y se filtro. La purificacién se lievé a cabo por cromatografia flash en
columna sobre gel de silica, eluyendo con EtOAc/hexancs 2 % para dar e
producto (200 mg, 20 %, sélido incoloro que funde a una temperatura apenas
mayor que la temperatura ambiente y que resulté volatil bajo aito vacio
proporcionando un rendimiento menor al esperado). 'H RMN {CDCl,, 300
MHz): 6 = 7,59 (ddd, J = 8, 2, 1 Hz, 1H), 8,04 (ddd, J = 8, 5, 0,5 Hz, 1H), 8,64
(d, J = 2 Hz, 1H), 10,00 (dd aparente, J = 1, 1 Hz, 1H). Como aitemativa este
compuestoc puede prepararse por el método descrito en J. Med Chem. 1970,
1124-1130.

5-Fluoro-piridin-2-carbonitriio

Se agregé nitrito de sodio (8,7g, 126 mmol) en porciones a una solucion
enfriada con hielo con sal de 5-amino-piridin-2-carbonitrilo (10,03g, 84,2 mmol)
en fluoruro de hidrégeno- piridina 70% (Aldrich, 100g, 3,5 mol HF) (nota: ia
reaccion se llevé a cabo en la botella proporcionada). La solucién rojo oscuro
resultante se agité durante 45 min en un bafio de hielo y sal, luego se eliminé el
bafio y la mexcla se agitd a temperatura ambiente durante 30 min, y a
continuacion se calentd a 80°C duranta 1,5h. La mezcia de reaccion se fragud
voicdndose sobre una mezcla de hielo /agua (~400g) en un embudo de
separacién y se extrajo con diclorometano (6x150mL), se secd (MgSO4), se
filré y se evapord el solvente al vacio. El producto crudo (10,08g, 98%, solido
anaranjado) result6 suficientemente puro para su uso sin purificacion adicional.
'H RMN (CDCl,, 300 MHz): § = 8,61 (d, 1H), 7,78 (m, 1H), 7,58 (m, 1H). GC-

%
eA
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Elemplo 2 3-{5-(5-Cloropiridin-2-ll)-2H-tetrazol-2-11}-5-
fluorobenzonitrifo

El compuesto del titulo se prepard de manera andloga a 3-fluoro-5-[5-(5-
fluoropiridin-2-il)-2H-tetrazol-2-illbenzonitrilo a partir de 3-amino-5-fluoro-
benzonitrilo (0,14 Q) y N-{(1E)-(5-cloropiridin-2-il)metilen]-4-
metilbencensulfonohidrazida (0,22 g) para dar 67 mg del compuesto del titulo
como un sélido anaranjado.

'H RMN: 7,56 (m, 1H), 7,95 (m, 1M), 8,31 - 8,37 (2H), 8,47 (m, 1H), 8,83
(m, 1H)

NH{({1EH{5-Cloropiridin-2-ll)metilen]-4-metilbencensulfonohidrazida

E! compuesto del titulo se prepar6 de manera andloga a N-[{1E)-(5
fluoropiridin-2-il)metilen}-4-metilbencensulfonohidrazida a partir de 5-
cloropiridin-2-carbaldehido [J. Med. Chem. 1970, 1124-30] (1,0 g) e hidrazida
de p-toluensulfonilo (1,0 g) para dar 0,54 g del compuesto del titulo como un
solido blanco.

'H RMN: 2,44 (s, 3H), 7.34 (m, 2H), 7,69(m, 1H), 7,80 (d, 1H), 7,88 ~
7.91 (3H), 8,16 (brs, 1H), 8,51 {m, 1H).

Elemplo 3: 6-{2-{3-Clano-5-fluorofeni)-2H-tetrazoi-5-nicotinonitrilo

Se disolvié 3-[5-(5-bromopiridin-2-il)-2H-tetrazol-2-il}-5-flucrobenzonitrilo
(WO 03/029210) (0,03 g) en DMF (3 ml), y se burbujed argén a través de la
mezcla durante 15 minutos. Se agregaron cianuro de zinc (0,01 g) y Pd{(PPha)4
(0,03 g), y la reaccion se agitd a 80 °C durante 16 h. La mezcla de reaccién se
diluyé con CH2Cl (20 mL) y se lavé con NH(Cl {10 mL) y salmuera (10 mL),
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luego se sectd (NaxS0O,), se filtrd y se concentrd para dar un sélido color
amarillo que se purificé por recristalizacion desde EtOAc:hexanos para dar 7
mg del compuesto del titulo como un sélido blanco.

*H RMN: 7,59 (m, 1H), 8,25 (m, 1H), 8,34 (m, 1H), 8,47 (m, 1H), 8,53 (m,
1H), 9,13 (m, 1H).

Elemplo 4 3-{5-{5-fluoropiridin-2-Il)-2H-tetrazol-2-1}-5-
(metoximetit)benzonitriio

Una solucién de cloruro de diazonio se prepard a partir de 3-amino-5-
metoximetil-benzonitrilo (45 mg, 0,28 mmol) en etanol (1 mL), nitrito de sodio
(21 mg, 0,30 mmol) en agua (0,5 mL) y solucién acuosa de HCI al 10% (1 mL)
a 5 °C. Esta solucion se agregod por goteo, con agitacion, a una soluciéon de N'-
[(1E)-(5-flucropiridin-2-il)metilen}-4-metilbencensulfonohidrazida (81 mg. 0,28
mmol) en piridina (2,5 mL) a io largo de 10 minutos, de manera de mantener la
temperatura por debajo de 5 “C. La mezcla de reaccién se agitdé a 0°C durante
0.5 h y a temperatura ambiente durante 1,5 h, luego se concentrd, y los
productos resultantes se particionaron entre EtOAc (10 mL) y salmuera (10
mL). La fase acuosa se lavé con EtOAc (10 mL) y las fases orgénicas
combinadas se secaron (NazSOy), se filtrd y se concentrd. El residuo se purificd
por cromatografia flash en columna sobre gel de sllice, eluyendo con
EtOAcftolueno (1:3) y a continuacién se recristalizé desde EtOAc para dar 14
mg del compuesto del titulo como un s6lido color amarillo.

11 RMN: 3,51 (s, 3 H), 4,62 (s, 2 H), 7,85 (m, 1 H), 7,81 (s, 1 H), 8,41 (m,
1 H),852(s,2H),8,72 (br.s., 1H)

3-amino-5-metoximetil-benzonitrilo
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Se agregd TFA (0,56 mL, 7,2 mmol) a tert-butiléster de 4cido (3-ciano-5-
metoximetil-fenif)}-carbamico (189 mg, 0,72 mmol) en CH.Cl; (5 mL). La mezcia
se agitd a temperatura ambiente durante 1,5 h y luego se concentré. El residuo
se particion6 entre CHCly (10 mL) y NaHCOs (10 mL). La fase acuosa se lavé
con CHCh (10 mL) y las fases orgénicas combinadas se secaron (MgSOx), se
filtrd y se concentrd. El residuo se purificd por cromatografia flash en columna
sobre gel de sllice, eluyendo con CHClyMeQH (98:2) para dar 82 mg del
compuesto del titulo.

H RMN: 3,38 (s, 3 H), 3,90 (br. s., 2 H), 4,35 (s, 2 H), 6,80 (s, 1 H), 6,84
(8, 1H), 6,95 (s, 1 H)

3C RMN: 58,8, 79,9, 113,2, 117,1, 118,4, 1196, 121,0, 141,4, 147,7

tert-butliéster de Acido (3-clano-6-metoximetil-fanil)-carbamico

Se agregd EtsN (0,61 mL, 4,4 mmol) y azida de difenilfosforilo (0,52 mL,
2.4 mmol) a &cido 3-ciano-5-metoximetil-benzoico (382 mg, 2 mmol) bajo una
atmdsfera de argén. La mezcla se sometid a reflujo durante 4.5 h, se
concentrd, y el producto resultante se particioné entre EtOAc (50 mL) y
salmuera (25 mL). La fase orgénica se lavd con salmuera (25 mL) y las fases
orgénicas combinadas se secaron (MgSQ,), se filtr y se concentré. El residuo
se purificd por cromatografia flash en columna sobre gel de sflice, sluyando con
CHCHhL hasta CHClyMeOH (95:5) para dar 180 mg del compuesto del titulo.

1H RMN: 49 (s, 9 H), 3,37 (8, 3 H), 4,40 (s, 2 H), 7,19 (s, 1 H), 7,24 (s, 1
H), 7,52 (s, 1 H), 7.70 (s, 1 H)

3c RMN: 28,6, 58,8, 73,7, 81,7, 113,2, 119,0, 120,8, 121,7, 1253,
140,1, 141,16, 153,0
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&cldo 3-clano-6-metoximetil-benzoico

Se agreg6 LiOH 0,5 M (aq) (9,7 mL, 4,9 mmol) a metiléster de acido 3-
ciano-5-metoximetil-benzoico (1g, 4,9 mmol) y la mezcla se agité a temperatura
ambiente durante 2,5 h. Se agregd HCI 1M hasta pH=2 seguido por H:0O (25
mL) y CHCI; (50 mL). La mezcla se extrajo y se separaron las fases. La fase
acuosa se lavéo con CHCh (10 mL) y las fases organicas combinadas se
secaron {(MgSQ,), se filtrd y se concentrd para dar 0,83g del compuesto del
fitulo.

"H RMN: 3,47 (s, 3 H), 4,56 (s, 2 H), 7.87 (m, 1 H), 8,27 (m, 2 H), 10,64
(br. 8., 1 H)

SC RMN: 58,8, 72,7, 113,1, 117,8, 132,7, 135,17, 140,8, 1689,3

metiléster de &cido 3-clano-5-metoximetil-benzoico

Se agreg6é anhldrido trifluoroacético (16,8 mL, 119 mmol) seguido por
piridina (18,9 mL, 210 mmol) a metiléster de aAcido 5-metoximetil-isoftalédmico
(21g, 95 mmol) en CH2CL (500 mL) a 0 °C. La mezcla se agitd a 0 “C durante
20 minutos y a temperatura ambiente durante la noche. El scivente se evapord
para dar 19g del compuesto del titulo.

"H RMN: 3,45 (s, 3 H), 3,97 (s, 3 H), 4,53 (s, 2 H), 7,84 (s, 1 H), 8,23 (d,
2 H)

13C RMN: 52,7, 58,7, 72,9, 113,5, 132,3, 132,3, 134,5, 140,7, 165,1

metiléster de &ckdo 5-metoximetil-isoRalémico

Se calenté monometiléster de acido 5-metoximetil-isoftilico (24,3 g, 108
mmol) y SOCI; (60 mL, 760 mmol) hasta 80 °C durante 2 h. La mezcla se enfrid
y el exceso de SOCh se evapord. Se agregd NHs 2M en MeOH (220 mL, 430



mmol) al residuo en THF (200 mL) a O °C y se agité a 0 °C durante 1h. La
mezcia se filtrd y el solvente se elimind al vacio para dar 24,2 g del compuesto
del titulo como un sélido blanco.

'H RMN: 3,44 (s, 3 H), 3,95 (8, 3 H), 4,55 (s, 2 H), 8,22 (br. d., 2 H), 8,06
(s, 1 H), 8,17 (s, 1 H), 8,38 (s, 1 H)

IC RMN: 52,4, 58,5, 73,6, 127,4, 130,8, 130,9, 131,8, 133,8, 139,7,
166,2, 168,3

monometiléster de écido 5-metoximetii-lsoftilico

Se agreg6 NaOH 1 M (aq) (128 mL, 128 mmol) a dimetiléster de acido 5-
metoximetil-isofidlico (32g, 134,3 mmol) en MeOH (850 mL) y ta mezcia se
agitd a temperatura ambiente durante la noche. La mezcla se evaporé y el
residuo se particion6 entre agua y EtOAc. Se agrego HCI 10% a la fase acuosa
hasta pH 1 y ésta se exirajo con EtOAC, la fase orgénica sa secod (MgSO,), se
filtrd y se concentré para dar 28g del compuesto del titulo como un sdlido
blanco.

H RMN: 3,46 (s, 3 H), 3,87 (8, 3 H), 4,58 (s, 2 H), 8,28 (s, 2 H), 8,70 (s,
1H)

3C RMN: 52,4, 58,5, 73,5, 120,9, 130,8, 131,0, 133,2, 1336, 139,86,
168,0, 170,7

dimetiléster de 4cldo 5-metoximetil-isoftilico

Se calentd dimetiléster de dcido 5-bromometil-isoftdlico (44g, 140 mmol),
KaCOs (439, 308 mmol), MeOH (350 mL) y THF (350 mL) 60 °C durante 2h. La
mezcla se particioné entre H:O y EtOAC y la fase organica se lavé con
salmuera, se secd (MgSO,), se filrd y se conceniré para dar 32g del
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compuesto del titulo como un sélido blanco.

'H RMN: 3,43 (s, 3 H), 3,96 (s, 6 H), 4,55 (s, 2 H), 8,21 (s, 2 H), 8,81 (s,
1 H)

3C RMN: 52,8, 58,9, 74,0, 130,4, 131,2, 133,2, 140,0, 166,6

dimetiléster de &cido 5-bromometilisoftilico

Se agregd A-bromosuccinimida (459, 238 mmol) y frifenilfosfina, (654,
238 mmol) a dimetiléster de acido S-hidroximetil-igoftalico (40g, 159 mmol) en
CH2Clz (700 mL) a 0 °C. La mezcla se agitd a 0°C durante 1 h y luego se diluyd
con CHxCh (700 mL). La mezcla se lavdé con NaHCO; saturado seguido por
salmuera y la fase orgdnica se secd (MgSQO,), se filtrd y se concentrd. El
producto crudo se purificé por cromatografia flash en columna sobre ge! de
sflice, eluyendo con heptano hasta heptano/EtOAcC (4:1) para dar 44,5 g del
compuesto del titulo como un sélido blanco.

H RMN 1,43 (1, 6 H), 4,43 (g, 4 H), 4,56 (8, 2 H), 8,25 (d, 2 H), 8,81 (t, 1

H)
3C RMN: 14,3, 31,6, 61,8, 130,5, 131,68, 134,0, 138,7, 165,3
Abreviaturas
DIBAL hidruro de diisobutilaluminio
THF tetrahidrofurano
DMF N,N-dimetitformamida
DMA N,N-dimetilacetamida
DMSO dimetilsulféxddo
HOAc dcido acético

nBuli n-butillitio



MeOH metanol

Ph fenilo

{BuOH {-butanol

BOC tert-butoxicarbonilo

EtOAc acstato de etilo

AcOOH &cido peracético

mCPBA acido 3-cloroperaxibenzoico
Ac0 anhidrido acético

Ac acetato

dba dibencilideneacetona

BINAP 2,2'-bis(difenilfosfino)-1,1*-binaftilo
DPPF 1,1’-bis{difenilfosfino)ferroceno
TIOH acido trifiuorometansulfénico
ppm partes por millén
Farmacologia

Las propiedades farmacolégicas de los compuestos de la invencion se

pueden analizar utilizando ensayos estandar de actividad funcional. Los

ejemplos de ensayos con receptores de glutamato son bien conocidos en el

arte y se describen, por ejemplo, en Aramori et al., Neuron 8. 757 (1992),
Tanabe et al., Neuron 8: 169 (1992), Miller ot al, J. Neuroscience 15: 6103
(1995), Balazs, ef al., J. Neurochemistry 68: 151 (1887). Ls metodologla que

se deacribe en estas publicaciones se incorpora en este documento a modo de

referencia. Convenientemente, los compuestos de la invencion se pueden

estudiar por medio de un ensayo que mide la movilizacion del calcio
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intracelular, [Ca*'}, en células que expresan el MGIURS.

Para el andlisis con FLIPR, se sembraron células que expresan el
mGluRSd humano o el mGluR1 recombinante como se describe en la WO
97/05252 sobre placas de 96 cavidades de fondo claro y lados negros
recubiertas con coldgeno y se analizd la movilizacién de! [Ca®) 24 horas
después de la siembra.

Los experimentos con FLIPR se llevaron a cabo utilizando un dispositivo
laser de 0,800 W y una velocidad de obturador de cadmara CCD de 0,4
segundos. Cada experimento con FLIPR comenzé con 160 ul de solucién
amortiguadora en cada cavidad de la placa. Después de cada adicion del
compuesto, se tomaron muesiras de las seflales de fluorescencia, 50 veces a
intervalos de 1 segundo seguido de 3 muestras con intervalos de 5 segundos.
Las respuestas se midieron como la altura pico de la respuesta dentro de un
mismo periodo.

Se efectuaron determinaciones de los valores de la ECse v la ICso @ partir
de los datos obtenidos de 8 puntos de curvas de respuesta-concentracion
(CRC) realizadas por duplicado. Las CRC agonistas fueron generadas
llevando a escala todas las respuestas con respecto a la respuesta maxima
observada para la placa. El bloque antagonista de la prueba agonista se
normalizé para la respuesta promedio de la prueba agonista en 14 cavidades
control de la misma placa.

Los autores han validado un ensayo funcional secundario para mGIluR5d
o el mGluR1 recombinante como se describe en la WO 97/05252 basado en el

recambio de inositol fosfato (IP;). La acumulacién de IPs se mide como un

L



42 qﬁb

indice del recambio de fosfolipasa C mediado por el receptor. Se incubaron
células GHEK, que expresan de forma estabie o8 receptores mGIuR5d o los
mGluR1 recombinantes humanos, con [°H] mioc-inositol durants la noche, se
lavaron tres veces con solucién amortiguadora salina HEPES y se
preincubaron durante 10 minutos con 10 mM de LiCl. Se agregaron los
compuestas (agonistas) y se incubaron durante 30 minutos a 37° C. La
actividad antagonista se determind por preincubacién de los compuestos de
prueba durante 15 minutos, luego incubacién en presencia de glutamato (80
uM) o DHPG (30 uM) durante 30 minutos. Las reacciones se terminaron con la
adicién de acido percldrico (5%). Se recolectaron muestras y se neutralizaron,
y se separaron los inositol fosfatos utilizando columnas de intercambio idnico
Gravity-Fed.

Se provee un protocolo detallado de las pruebas con los compuestos de
la invencion en el ansayo siguients.

Ensayo de la actividad antagonista del receptor Grupo |

Para el andlisis con FLIPR, se sembraron células que expresan el
mGIuRSd o el mGiuR1 recombinante humano como se describe en la WO
97/05252 sobre placas de 96 cavidades de fondo claro y lados negros
recubiertas con coldgeno y se analizd la movilizacion del [Ca2+]i 24 horas
después de la siembra. Los cultivos celulares en las placas de 96 cavidades se
cargaron con una solucion 4 yM de la forma acetoximetil éster del indicador
fluorescante del calcio fluo-3 (Molecular Probes, Eugene, Oregon) en plurdnico
al 0,01%. Todos los ensayos se realizaron en una solucién amortiguadora que
contenia 127 mM de NaCl, 5 mM de KCI, 2 mM de MgCl2, 0,7 mM de
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NaH2PO4, 2 mM de CaCl2, 0,422 mg/mi de NaHCO3, 2,4 mg/ml de HEPES,
1,8 mg/mi de glucose y 1 mg/m! de Fraccién IV BSA (pH 7.,4).

Los axperimentos con FLIPR se llevaron a cabo utilizando un dispositivo
ldser de 0,800 W y una velocidad de obturador de camara CCD de 0,4
segundos con longitudes de onda de excitacion y de emisién de 488 nm y 562
nm, respectivamente. Cada experimento con FLIPR comenzé con 160 ul de
solucién amortiguadora an cada cavidad de la placa. La adicion de 40 ul de la
placa de! antagonista fue seguida por la adicién de 50 ul de la placa del
agonista. Después de cada adicion del compuesto, se tomaron muestras de
las sefiales de fluorescencia, 50 veces a intervaios de 1 segundo seguido de 3
muestrasé con intervalos de 5 segundos. Las respuestas se midieron como la
altura pico de la respuesta dentro de un mismo periodo.

Se efectuaron determinaciones de los valores de la ECso y la 1Csp a paniir
de los datos obtenidos de 8 puntos de las curvas de concentracidn-respuesta
(CRC) realizadas por duplicado. Las CRC agonistas fueron generadas
llevando a escala todas las respuestas con respecto a la respuesta maxima
observada para !a placa. El bloque antagonista de la prueba agonista se
normalizé para la respuesta promedio de la prueba agonista en 14 cavidades
control de la misma placa.

Medicién del recambio de inositol fosfato en células enleras intactas

Se sembraron células GHEK, que expresan de forma estable los
receptores mGIuRS5d o los mGIuR1 recombinantes humanos, en placas de 24
cavidades recubiertas con poli-L-lisina a razén de 40 x 10* células por cavidad
en medios que contenlan 1 pCilcavidad de [*H] mio-inositol. Las células se
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incubaron durante la noche (16 horas) y luego se lavaron tres veces y se
incubaron durante 1 hora a 37° C en solucién amortiguadora salina HEPES
(146 mM de NaCl, 4,2 mM de KCI, 0,5 mM de MgCh, 0,1% de glucosa, 20 mM
HEPES, pH 7.4) suplementada con 1 unidad/ml de transaminasa glitamico
pirdvica y 2 mM de piruvato. Las células se lavaron una vez en solucién
amortiguadora salina HEPES y se preincubaron durante 10 minutos con
solucién amortiguadora salina HEPES que contenia 10 mM de LiCl. Se
agregaron los compuestos (agonistas) y se incubaron durante 30 minutos a 37°
C. La actividad antagonista se determiné por preincubacién de los compuestos
de pruaba durante 15 minutos, luego incubacion en presencia de glutamato (80
uM) o DHPG (30 uM) durante 30 minutos. Las reacciones se terminaron con la
adiciéon de acido perclérico (5%). Se recolectaron muestras an tubos Falcon y
se sapararon los inositol fosfatos utilizando columnas Dowex, como se describe

més adelante.

Se lavé resina de intercambio idnico (Dowex AG1-X8 forma formiato,
malla 200-400, BIORAD) tres veces con agua destilada y se la guardé a 4°C.
Se agreg6 a cada columna 1,8 ml de resina y se lavé con 3 ml de HEPES 2,5
nM, 0,5 mM EDTA, pH 7.4.

a) Tratamiento de la muastra

Se recolectaron las muestras en tubos Falcon de 15 ml y se (as
neutralizé con HEPES 0,375 M; KOH 0,75 M. Se agregaron 4 mi da HEPES /
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EDTA (2,5 / 0,5 mM, pH 7,4) para precipitar el perclorato de potasio. El
sobrenadante se agrego a las columnas Dowex preparadas.

b) Separacion del inositol fosfato

Extraer glicerofosfatidil inositoles con 8 ml de formiato de amonio 30 mM.

Eluir inositol fosfato total con 8 ml de formiato de amonio 700 mM / acido
fdrmico 10 mM y recotectar el eluato en frascos de centellec. Hacer el conteo
del centelleo del eluato mezclado con 8 ml de indicador fluorescente.

Un aspecto de la invencién se relaciona con un método para inhibir la
activaciéon de los receptores mGIuRS, que comprende tratar un célula que

contenga dicho raceptor con una cantidad efectiva del compuesto de férmula I.

Se usan pemros ‘Labrador retrievers' adultos de ambos sexos,
entrenados para mantenerse en una banda de Paviov. Se practican
asofagostomias mucosa-piel y se espera la recuperacion total de los perros
antes de reallzar los exparimentos.

Meadicion de la motilidad

Descripto resumidaments, después de un ayuno de aproximadamente
17 h con provigion sin limites de agua, se introduce un conjunto camisa/orificios
laterales multiluminal (Dentslesve, Adelaide, Australia del Sur) a través de la
esofagostomia para medir las presiones gasfricas, en el asfinter esofdgico
inferior (LES) y en el esdfago. El conjunto se lava con agua usando una bomba
manoméfrica de perfusibn con baja distensibilidad (Dentsleeve, Adelaide,
Australia del Sur). Se pasa un catéter perfundido con aire en sentido oral para
medir las degluciones y un electrodo de antimonio monitorea el pH, 3 cm por

X
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sobre el LES. Todas las sefiales se amplifican y son recibidas por una
computadora personal a 10 Hz

Obtenida una medicién de (inea de base libre de actividad motora en
ayunas gastrica/LES fase Ill, se administra por via intravenosa placebo (NaCl
0,9%) o el compuesto de prueba (i.v., 0,5 ml/kg) en una vena de la pata
delantera. Diez minutos después de la administracion iv. se infunde una
comida nutritiva (10% peptona, 5% D-glucosa, 5% Intralipid, pH 3,0) en el
estdmago a través de la luz central del conjunto a una velocidad de 100 mi/min
hasta alcanzar un volumen final de 30 ml/kg. La infusién de la comida nutriente
@s seguida por la infusibn de aire a una velocidad de 500 mi/min. hasta
alcanzar una presion intragdstrica de 10+1 mmHg. Se mantiene entonces esta
presion durante todo el experimento, usando la bomba de infusién para inyectar
mas aire o para extraer aire del sstdmago. El tiempo del experimento desde el
comienzo de la infusion nutritiva hasta el final de la infusién de aire es de 45
min. Este procedimiento ha sido validado como medio confiable para
desencadenar TLESRs.

Las TLESRs se definen como una disminucién de la presién en el
esfinter esofagico inferior (con referancia a la presién intragéstrica) a razén de
>1 mmHg/s. La relajacion no debe estar precedido por una sefial faringea <2
seg. antes de su comienzo, en cuyo caso la relajacion se clasifica como
inducido por la deglucién. La diferencia de presidon entre el LES y el estdmago
debe ser inferior a 2 mmHg y la duracién de la relajacion completa debe durar
més de 1 seg.

Abreviaturas



BSA
CCD
CRC
DHPG
EDTA
FLIPR
GHEK

GLAST
HEPES

IPs
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Albimina de suero bovino

Dispositivo acoplado a cargas

Curva de Respuesta-Concentracién
3,5-dihidroxifenilglicina;

Acido etilendiamintetraacético

Lectora de placas de imagenes fluorométricas

Rifibn embrionario humano que expresa el

transportador de glutamato

Transportador de glutamato/aspartato
acido 4-(2-hidroxietil)-1-piperazinetansuifénico

(solucién amortiguadora)

inositol trifosfato
Olj

Los compuestos se incubaron (a 1 yM) con un agregado caracterizado

de microsomas de hepatocitos humanos (incubacién de 0,5 de proteina

microsdmica/ml) a 37° C en una solucién amortiguadora de fosfato (50 mM

fosfato de potasio, pH 7,4). Las incubaciones se iniciaron con la adicién de un
cofactor (1 mM NADPH (8-Nicotinamida adenina dinucleétido fosfato en su
forma reducida)) y se finalizaron con la adicion de acetonitrilo (1:1).

Las incubaciones se analizaron con LC/MS y se trazd una curva de la

desaparicién del compuesto madre. Se usaron incubaciones de control sin

microsomas, o con {a adicion de acetonitrilo antes de la adicién del cofactor,

para descartar la degradacidén/desaparicion no enzimatica.
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La depuracidn intrinseca del higado se calculd a partir de la vida media

(en minutos) en las incubaciones, de acuerdo con la siguiente ecuacion:

Clin= 0.693 . ml incubacién o xme microsomas° y 8 higado
Tz mgmicrosomas g higado humano (Bw)

donde x &e fijo en 50 (mg de protelna microsémica por g de higado) e y
se fij6 en 1500 (g de higado) y el peso corporal, Bw, 8e fij6 en 70 kg. La
depuracién hepéatica por metabolismo, CLy, se calculd a partir de la depuracion
intrinseca, CLy, de acuerdo con la siguiente ecuacion:

_OnofaoClin
Cla= On+ fuoClm

usando 1450 mimin como flujo sanguineo hepatico, Qu, y usando f=1
dascontando asl ia ligadura proteica. La fraccion no depurada por el higado,
Fu, expresada en %, se calculd a partir de la depuracion hepdtica, de acuerdo

con la siguiente ecuacion:

p,,:ﬂ_g"_').wo:(]_ﬂ.{‘i'_).mo

On Ou+ fauoClim

Por lo tanto, a mayor F4, mayor estabilidad metabdlica del compuesto.

Solubilidad

A continuacion figura un protocolo detallado para determinar la
solubilidad de los compuestos de la invencion y ofros compuestos relacionados
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de ia presente memoria descriptiva.

Se incuban duplicados de 1-2 mg del compuesio de prusba en solucidn
amortiguadora fosfato 0,1 M, pH 7,4, en frascos de vidrio de 2 ml en |a placa de
un lecho agitador (IKA®-Schiitier MTS-4, IKA Labortechnik) a 300 rpm a una
temperatura de 20 a 22° C durante 24 horas. El material no disuelto es
centrifugado de la solucién saturada a 3000 rpm durante 2 x 15 minutos a 22°
C (Multifuge® 3 S-R, Heraeus). El sobrenadante acuoso es transferido a
frascos de vidrio y se usan alicuotas para el anédlisis cuantitativo con HPLC
inversa con confirmacion MS de la identidad del compuesto. La cuantificacion
se lleva a cabo por el trazado UV del cromatograma contra una curva de
calibracién, 0-200 uyM, del compuesto de prusba disuelto en DMSO a la
longitud de onda de un punto de inflexién positiva del espectro UV. Los valores
informados (solubilidad acuosa) son ios valores medios de andlisis HPLC
duplicados de dos incubaciones independientes.

Resuitados

Los valores tipicos de la ICsp medidos en los ensayos con FLIPR antes
descripto son de 10 yM o menos. En un aspecto de la invencion, la ICs 68
inferior a 2 uM. En ofro aspecto de la invencioén, la ICs es inferior 4 0,2 yM. En
otro aspecto mas de la invencion, la ICx es inferior a 0,05 pM.

Un estudio comparativo sobre la variacion del sustituyente Z en la
estructura de la formula Xl revelé imprevistamente la importancia de la
naturaleza de este sustituyente, considerando simultdneamente !a potencia en
el receptor mGIuRS5 (andlisis FLIPR), la estabilidad metabélica en microsomas
humanos (h. mic. Fy), y la solubilidad acuosa de Ilos anélogos



correspondientes. Por ejemplo, con el 3-fluoro-5{5-(5-fluoropiridin-2-il)-2H-
tetrazol-2-yilbenzonitrilo (Z=F) se observd un incremento de 21 veces en la
potencia y un incremento de 22 vecas en la solubilidad en comparacién con el
correspondiente derivado bromado 3-[5-(5-bromopiridin-2-il)-2H-tetrazol-2-if}-5-
fluorobenzonitrilo (Z=Br). Simult4neamente,. el primero es significativamente
mas estable cuando se lo incuba con cromosomas humanos (h.mic. Fu) en
comparacidn con el analogo no sustituido 3-fluoro-5-(5-piridin-2-il-2H-tetrazol-2-
ilbenzonitlo (Z=H). La estabilidad metabblica humana (h.mic. Fy)
significativamente mayor del 3-fluoro-5-{5-(5-flucropiridin-2-il}-2H-tetrazol-2-
ibenzonitrilo (Z=F) y del 3-[5-(5-bromopiridin-2-il}-2H-tetrazol-2-il}-5-
fluorobenzonitrilo (Z=Br), comparada con la del 3-fluoro-5-(5-piridin-2-1-2H-
tetrazol-2-il)benzonitrilo (Z=H) indica la necesidad de contar con compuestos de
la férmula | para transportar un sustituyente Z que no sea hidrégeno a fin de
retener una estabilidad metabdlica humana aceptable. Los radicales fluoro,
cloro y ciano como sustituyentes Z en compuesios de la fdérmula | constituyen
un adelanto si se toman en cuenta multiples parametros de importancia
relativos a la aptitud de una droga que tenga como blanco el receptor mGIuRS,
en comparacién con los compuestos conocidos de la férmula | en los que Z no

@s fluoro, cloro ni ciano.

2y

N=p

aan
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IC50 Solubllidad
mGiuRS (nM) acuosa (uM)

Fu
h.mic. (%)

1S
{2

3-Fluoro-5-[5{5-
fluoropiridin-2-it)-2H-
tetrazol-2-iffbenzonitrito

6-[2-(3-Ciano-5-
fluorofenil)-2H-tetrazol-5-
illnicotinonitrilo

3-Fluoro-5-(5-
piridin-2-il-2H-tetrazol-2-
ibenzonitrilo

3-[5-(5
Cloropiridin-2-il}-2H-
tetrazol-2-if}-5-
fluorobenzonitrilo

3-[5-(5
Bromopiridin-2-il)-2H-
tetrazol-2-if}-5-

fluorabenzonitrilo

CN

Cl

Br

3 43

12 43

18

62 0.2

4

10

92
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REIVINDICACIONES
1. Compuestos CARACTERIZADOS PORQUE son de férmula |

n,\ﬁj

1 L4
\ _9..
N——N

donde:

Xie8NyX;esCoXiesCyXae8N:;

Z es fluoro, cloro o ciano;

R' y R? se seleccionan en forma independiente enire el grupo que
comprende hidrégeno, hidroxi, halo, Cisalquilhalo, OCsalquithalo, Cyealquilo,
OCoealquilo, Cy-ealquilOR*, OC2.salquilOR?,

Coealquilciano, Co.alquilNR*R® y OC..»alquilNR*R>:

R* y R® se seleccionan en forma independienta entre al grupo que
comprende hidrégeno, hidroxi y Cy.salquilo;

0 sales, solvatos o sales solvatadas de los mismos.

2. Los compuestos de la reivindicacion 1 CARACTERIZADOS PORQUE
X188 CyXzesN.

3. Los compuestos de acuerdo con cualquiera de las reivindicaciones
precadentes CARACTERIZADOS PORQUE Z es fiuoro o ciano.

4. Los compuesios de acuerdo con cualquiera de las reivindicaciones
precedentes CARACTERIZADOS PORQUE R' y R? se seleccionan entre el
grupo que comprende hidrogeno, hidroxi, halo, -Cq-salquilhalo,

-OCisalquilhalo, -Cisalquilo, -OCosalquilo, -Ci»alquilORY, -OCa
48lquilOR*, "Co.salquiiciano y Co.»alquilNR*R®; y R* y R® se seleccionan en forma
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independiente entre hidrégeno, metilo y etilo.

5. Los compuestos de acuerdo con cualquiera de las reivindicaciones
precadentes CARACTERIZADOS PORQUE R' es fluoro, cloro, bromo, iodo,
metoximetilo, metoxi, difluorometoxi, trifluorometoxi, 2-metoxi-etoxi, etilamino o
amina.

6. Los compuastos de acuerdo con cualquiera de las reivindicaciones
precedentes CARACTERIZADOS PORQUE R? es fluoro o ciano.

7. Compuestos CARACTERIZADOS PORQUE se seleccionan del grupo
que comprende ;

3-fluoro-5-{5-(5-fluoropiridin-2-il)-2H-tetrazol-2-iljbenzonitrilo,

6-[2-(3-ciano-5-fluorofenil)-2H-tetrazol-5-il]nicotinonitrilo,

3-[5-(5-cloropiridin-2-il}-2H-tetrazol-2-if]-5-flucrobenzonitrilo,
3-[5~(5-fluoro-piridin-2-il)-tetrazol-2-if}-5-metoximetil-benzonitrilo,
3-fluoro-5-{2-(5-fluoropiridin-2-il)-2H-tetrazo!-5-illbenzonitrilo,
6-[5<(3-ciano-5-fluorofenil)-2H-tetrazol-2-iljnicotinonitrilo,
3-[2-(5-cloropiridin-2-il)}-2H-tetrazol-5-il}-5-flucrobenzonitrilo,
3-[5-(5-fluoropiridin-2-il)-2H-tetrazol-2-il}-5-(metoximetil)benzonitrilo,
5-fluoro-2{2-(3-fluoro-5-metoxifenil)}-2H-tetrazol-5-ilJpiridina,
3-[5-(5-fluoro-piridin-2-11)-2H-tetrazol-2-il}-5-matoxibenzonitrilo,
3-[5-(5-fluoropiridin-2-il)-2H-tetrazol-2-il}- 5-{trifluorometoxi)benzonitrilo,
3-(diflucrometoxi)-5-[5-(5-flucropiridin-2-il)}-2H-tetrazol- 2-illbenzonitrilo,
3-[5-(5-fluoropiridin-2-il)-2H-tetrazol-2-i}-5-(2-metoxietoxi)benzonitrito,
3-(etilamino)-5-[5-(5-fluoropiridin-2-il}-2H-tetrazol-2-illbenzonitrilo,
3-amino-5-[5-(5-fluoropiridin-2-il)-2H-tetrazol-2-iljbenzonitrilo,



3-[5-(S-fluoropiridin-2-il}-2H-tetrazol-2-il}-5-iodobenzonitrilo,

o sales, solvatos o sales solvatadas de los mismos.

8. Una composicion farmacéutica CARACTERIZADA PORQUE
comprende como ingradiente activo una cantidad eficaz para terapia del
compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 7, en
asociacidn con uno o mas diluyentes aceptables para uso farmacéutico,
excipientes y/o vehiculos inertes.

9. La composicion farmacéutica de acuerdo con la reivindicacion 8,
CARACTERIZADA PORQUE es para su uso en el tratamiento de trastomos
mediados por el receptor mGIuR5.

10. El compuesto de acuerdo con cualquiera de |as reivindicaciones 1 a
7, CARACTERIZADO PORQUE es para su uso en terapia.

11. El compuesto de acuerdo con cualquiera de las reivindicaciones 1 a
7, CARACTERIZADO PORQUE s para su uso en el tratamiento de trastomos
mediados por el receptor mGIURS.

12. El uso del compuesioc de acuerdo con cualquiera de las
reivindicaciones 1 a 7, CARACTERIZADO PORQUE es en la fabricacion de un
medicamento para el tratamiento de trastornos mediados por el receptor
mGIuRS.

13. Un método de tratamiento de trastornos mediados por el receptor
mGIuRS5, CARACTERIZADO PORQUE comprende administrar a un mamifero,
incluyendo e hombre, que necaesite dicho tratamiento, una cantidad eficaz para
terapia del compuesto de acuerdo con cualquiera de las reivindicaciones 1a 7.

14. El método de acuerdo con la reivindicacién 13, CARACTERIZADO

\

105
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PORQUE es para su uso en el tratamiento de trastomos neurolégicos.

15. El método de acuerdo con la reivindicacién 13, CARACTERIZADO
PORQUE es para su uso en el tratamiento de trastomos psiquiatricoe.

16. El método de acuerdo con la reivindicadén 13, CARACTERIZADO
PORQUE es para su uso en el fratamiento de trastomos de dolor crénicos y
agudos.

17. E! método de acuerdo con ia reivindicacion 13, CARACTERIZADO
PORQUE es para su uso en el tratamiento de trastomos gastrointestinalas,

18. Un método para inhibir la activacion de receptores mGIuRS,
CARACTERIZADO PORQUE comprende tratar una céiula que contiene dicho
receptor con una cantidad eficaz del compuesto de acuerdo con Ila
reivindicacion 1.

19. Un proceso para preparar un compuesto de piridilo con un
sustituyente ciano y un sustituyente fluoro CARACTERIZADO PORQUE
comprende los pasos de

1) tratar |la cianoaminopiridina correspondiente con fluoruro de hidrégeno
en presencia de una fuente de nitrato adecuada y

2) permitir que la mezcla se descomponga para dar el producto deseado.

20. E! proceso de la reivindicacion 19 para preparar un compuesto de
piridilo con un sustituyente ciano y un sustituyente fluoro CARACTERIZADO
PORQUE comprende los pasos de

1) tratar ia cianoaminopiridina cormespondienta con fluoruro de hidrégeno
en presencia de piridina y nitrito de sodio y

2) calentar la mezcla para inducir la descomposicion in situ para dar el
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producto deseado.

21. El proceso de la reivindicacién 20 CARACTERIZADO PORQUE, en
el paso 1 se utiliza fluoruro de hidrégeno-piridina 70%.

22. El proceso de la reivindicacién 19-21 CARACTERIZADO PORQUE
el compuesto de piridina es 5-flucro-piridin-2-carbonitriio.

23. El proceso de la reivindicacion 22 CARACTERIZADO PORQUE la
cianoaminopiridina correspondiente 88 5-amino-piridin-2-carbonitrilo.

24. El proceso de las reivindicaciones 21-22 CARACTERIZADO
PORQUE la cianoaminopiridina del paso 1 se combina con el fluoruro de
hidrogeno y se enfria antes de agregar et nitrito de sodio y la mezcla de
reaccion se deja en agitacion durante 15 minutos a 1 hora a la misma
temperatura y luego se calienta hasta temperatura ambiente, y en el paso 2 la
mezcia de reaccion se calienia durante aproximadamente 1 hora.

25. El proceso de la reivindicacion 24 CARACTERIZADO PORQUE en el
paso 2 la reaccitn se calienta a 80°C



57 \%
105

HETEROCICLOS CON CONTENIDO DE NITROGENO QUE AFECTAN LA
TRANSMISION SINAPTICA GLUTAMATERGICA
RESUMEN

Compuestos novedosos de formula ),
. R1

N—N (D
donde Z, Q, X', X%, R' y R?, tienen los valores que se definen en la
féormula |, o sales, solvatos o sales solvatadas de los mismos, procesos para su
preparacion, formulaciones famacéuticas que contienen dichos compuestos y

el uso de dichos compuestos en terapia.
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international application No.
INTERNATI NAL SEARCH REPORT PCT/US2004/041401
Boxll bservationes wheare certaln claims weras found unsearchable (Continuation of item 2 of firet sheet)

This iIntemational Search Report has not baen aatablished In reapect of certain claims under Article 17(2){a) lor the following reasons:

1. D Claims Nos.:
bacausa they relais to subject matier not required to be searched by this Authority, namely:

2 I:l Claime Nos.:
becauss thay relats to parts of the Intemational Application that do not comply with the prescribed requiremants 1o such
an extent that no meaningful Intemational Search can be canaed out, specifically:

3. I:’ Claims Nos.:
becauss they are dependant cialms and are not drafted in accordance with the aacand and third sentancas of Rule 8.4(a).

Box Il Observations wheare unity of Invention ia lacking (Continuation of kem 3 of first sheet)

This intemational Searching Authority found muliiple inventions In this Intermational application, aa follows:

see additional sheet

1. |:| As all required additional search fees were timely pald by the applicant, this Intemational Search Report covers af
searchabla claims.

2. D As all ssarchable claime could be searched without efiort justifying an additional fee, this Autharity did not invite payment
of any additional fee.

3 As only some of the required additional search faes were timely pald by the applicant, this Imemational Search Raport
covars only thoae claims for which {ses were paid, specifically claims Nos.:

4, No required additional saarch {ees were timely paid by the epplicant. Consaguently, this imemational Search Raport is
restricted to the invention first mantioned In the clalms; it is covered by clalms Nes.:

1-18

Remark on Protest D The additional asarch faes were accompanled by the applicant's protest.

D No protest accompanled the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (January 2004)
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Intemational Application No. PCT/US2004 /041401

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows:

1. claims: 1-18
Compounds (I) and subject matter referring to compounds (I):
1.1. claims: 1-18 (a1l part)

Compounds (I) wherein Z 1s fluoro and chloro; and subject
matter referring to such compounds (I);

1.2. claims: 1-18 (all part)

Compounds (I) wherein Z {s cyano; and subject matter
referring to such compounds (I);

2. claims: 19-25

A process for making a pyridyl compound having a cyano
substituent and a fluoro substituent.
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From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:
NOTIFICATION OF TRANSMITTAL OF
FOLEY & LARDNER LLP THE INTERNATIONAL SEARCH REPORT AND
Washington Harbour THE WRITTEN OPINION OF THE INTERNATIONAL
Attn. Bent, Stephen A. SEARCHING AUTHORITY, OR THE DECLAFIA132N
3000 K Straeat, NW, Suite 500 !‘
Washington DC 20007-5109 cNeT s a“+
UNITED STATES OF AMERICA DOCQE{;,P M’ﬁl
(PCT Rule 44.1) amg
Date of malling
(deyfmonthiysar) 243 /06/2005
Applicant's or agent's file relerence
0B5747-0389 6% FOR FURTHER ACTION Sea paragraphs 1 and 4 balow
Intarnational epplication No. Internationel fillng date
POT/US2004/041401 (deymonthiyear) 13 /12/2004
Applicant

AETRAZENECA AB

1. m The applicant is hareby notified that the intemational asarch report and the writien opinion of the Intemational Searching
Autharity have been established and are tranamiitad herewith.

Flling of amendments and statemnant under Article 18:
Tha applicant la entitied, if he 8o wishes, o amend the clalms of the Imemational Application (see Rule 46):

When? Tha tima limit for flling such amendments Is normally 2 months from the date of transmiital of the
International Search Report; however, for more datells, ega the notes on the accompanying aheet.

Where? Directlytothe Internationsl Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimlle No.: (41-22) 740,14.35

For mor detulled Instructions, ase the notea on tha accompanying sheet.

2. [:] The applicant Ia hereby notifled that no Intemational search report will be established and thet the declaration under
Articts 17{2)(a} to that effect and the wltien opinlon of the intemational Searching Authorlty are tranemitied herewith.

3. [] with regard to the protsst agalnst payment of (an) additional fea{s) under Rule 40.2, the applicant is notified thet:

D the protest together with the decision theraon has been tranamitied to the Intemational Bureau togsthar with the
applicant's request to forward the texts of both the protest and the decislon thereon to the designated Offices.

D no decislon has been made yet an the protest; the applcant will be notifiad as saon as a decision is made.

4. Reminder

Shorlly after the explration of 18 months from the priority date, the intemational tion will be published by the
Intamational Bureau. Hf the applicant wishes to svold or postponse publication, a notice of withdrawed of the intemational
application, or of the priordty claim, must reach the intemational Bureau a& provided In Rules 80bis. 1 and 90bi5.3, respectively,
before the completion of the technical preparations for intemational publication.

The appficant may submh comments on an Informal basis on the written opinlon of the Inwrmabdonal Searching Authority o the
International Bureau. The International Bureau will send a copy of such commaents to all dasignated Offices unless an
Intemnational prellminary examination report hae been or Is o be established. These comments would aleo be made available o
the public but not before the axpiration of 30 months from the priority date.

Within 18 montha from the priority dats, but only in respect of some designated Otfices, a demand for intemational preliminary
axamination must be flled if the applicant wishes to postpona the entry into the national phase until 30 montha from the priority
date {(in some Cffices aven later); otherwise, the applicant must, within 20 months from the pricrity date, perform the prescribed
acis for entry into the national phase before those designated Offices.

In respect of other designated Offices, the ime imit o 30 mantha (or later) wilt apply even i no demand Is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about tha applicable time limits, Office by Offica, see tha PCT Applicant’s
Guide, Volume ||, National Chapters and the WIPO Internet slta.

Name and malling addraas of the Intemnational Searching Authority | Authorized officer

European Patant Office, P.B. 5818 Patentlaan 2 .

NL-2280 HV Rijswilk Dominique Hundt
. Tel. (+34=70) 340-2040, Tx. 31 851 epo nl,

Fax: (+31-70) 340-3018

Form PCT/ASA/220 (January 2004) {See noles on accompanying sheet)
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NOTES TOF RM PCT/ISA/220

These Notes are intended to give the baskc Instructions concerning the filing of amendments under article 18. The
Notes are basad on the requirements of the Patent Cooparation Treaty, the Regulations and the Administrative Instructions
undar that Treaty. In case of discrepancy betwean thesa Notes and thoss raquirements, the latiar are applicable. For more
detallad information, see alsc the PCT Applicant’s Guide, a publication of WIPO.

In these Notes, "Article”, "Flule™, and "Saction" refar ta the pravisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha applicant has, after having received tha international search raport and the writisn apinion of the Intemational
Searching Authority, one opportunity to amend the claime of the intemational application. It should however be emphasized
that, since all parts of the Imternational application (clalme,description and drawings) may be amended during the
International praliminary examination procedure, there is usually no need to flle amendments of the claims undar Article 10
axcept where, ¢.g. the applicant wants the latter to be published for the purposes of provisional protsction or has another
reason for amending the ¢lalms before Intemational publication. Furthermore, it hould bs emphasizad that provisional
protection is avallable In some States only (see PCT Applicant’s Guide, Annexes B1 and B2).

The attention of the applicant is drawn 1o the fact that amendments o the claims under Article 19 are nol allowed where
tha Intemational Searching Authority has declared, under Article 17(2), that no Intemational ssarch report would be
established (sees PCT Appiicant’s Guide, Volume VA, paragraph 288).

What paris of the intemstional application may bs amended?

Under Articie 19, only the cdlaims may be amended.

During the intemetional phase, the claima may alsc ba amendad {or further amendad) under Articla 34 before
the Intamational Preliminary Examining Authority. The description and drawings may only be amended undar
Article 34 before the Intemational Examining Authortty.

Upon entry Into the national phase, all parts of the imtemational application may be amended under Arlicle 28
ar, where applicable, Article 41,

When? Within 2 months from the date of tmnemittal of the International search report or 18 months from the priority
date, whichever time limit expires later. t should be noted, however, that the amendmernis will be consldered
as having been recelved on time If they are received by the Intermational Bureau after the expiration of the
(.ﬂpsll_.‘:l: }ume limit but before the completion of tha technical preparations for Intemational publication

o 48,1},

Where not to flle the amendments?

The amendments may only be filed with the Internalional Bureaw and not with the recelving Office or the
International Searching Authority (Rule 48.2).

Where a demand for iInternational prellminary examination has been/s flled, see below.

Howr? Elther by canceling one or more entire cialms, by adding one or more new clalme or by amending the taxt of
one or more of the claims as fled.

A replacement shest must be submitted for each sheet of the cleims which, on account of an amendment or
amendments, differs from the shest originally flled.

Al the claims appearing on a raplacement sheat must be numbered in Arabic numerala. Whare a claim is
canceled, no renumbering of the other claims ia required. In afl cases where claims are enumbered, they must
be renumbered consecutively (Administrative instructions, Section 205{b)).

The amendments must be made In the language In which the intemational appiication |s 1o be published.

What documents must/may accompany the amendments?
Lotter (Section 205(b)):
The amendments must be submitied with a letter.

‘The latier will not be published with the intemational application and the amended claims. it shoukl not ba
conlused with the "Staternant under Artlcle 18{1)" (see balow, under "Statement under Article 19(1)").

The lstter must ba In English or French, at the choice of the applicant. However, i the language of the
intemational epplication ls English, the letter must be In English; i the language of tha Internatianal application
Is French, the letter must be In Franch.

Notas to Form PCT/ISA/220 {first sheat) {January 2004)
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WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of maliing
{dayinonthiear) see form PCTASA210 (second sheet)
Applicant's or agent's file reference FOR FURTHER ACTION
see form PCTASAZ220 See paragraph 2 bekw
itemational appication No. Imemational flling date (dayfnonthiear) Priorty date (daymonthyear)
PCTU32M1 401 13.122004 1_9.12.2003
international Patent Classification (IPC) or both national classification and IPC
CO7D40104, C07D21384, AG1K31M4439, AG1P2504 "3 ‘L;P -
Appiicant ZTED Y1 Otz By
ASTRAZENECA AB DOCC‘)‘ l':aT 60

1.  This opinlon contains indications relating to the following items:

B4 BoxNo.|  Basls of the opinlon

(3 BoxNo.ll  Priority

B BoxNo.lll Non-establishment of opinion with regard to novelty, inventive step and Industrial applicabliity
Box No. IV  Lack of unity of invention

BJ BoxNo.V  Reasoned staternent under Rule 43bis.1(a)(l) with regard to novelty, inventive step or industrial
applicabliity; citations and explanations supporting such statement

O BoxNo.VI Certain documents clted

O Box No. VIl Cariain defects In the International appiication

& Box No. VIll Cartaln cbsarvations on the International application
2. FURTHER ACTION

if a demand for Intermational preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 68.1bis{b) that written opinlons of this International Searching Authority

will not be so considered.

if this opinion Is, as provided above, congidered to be a written opinion of the IPEA, the applicart [s invited to
asubmit i the IPEA a written reply together, where appropriaie, with amendmenis, before the expiration of three
months from the date of mailing of Form PCTASAZ220 or before the axplration of 22 months from the priority date,
whichever expires later. -

For further options, ses Form PCTASA/Z20.

3. Forfurther detalls, see notes to Form PCTASA/Z220.

Name and malling address of the ISA: Authorized Officar f
European Patent Offica .
D-80268 Munich Welsbrod, T i Q
Tel. +40 89 2308 - 0 T: 523656 apmu d s\
Fax: +49 80 2390 - 4465 Telaphone No. +46 89 23898-8831 —

Form (PCTASAJ23T) (Cover Sheet) (January 2004)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2004041401

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, unless otherwise indicated under thig item.

O This opinion has been established on the basis of a transiation from the original language into the following
language , which is the language of a translation furnished for the purposes of intemational search
(under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide andbr amino acid sequence disclosed in the intemational application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of matenial:
O a sequence listing
O tabla(s) related to the sequence listing

b. format of material:
O in written format
O in computer readable form

c. time of fllingfumishing:
O contained in the international application as filed.
O filed together with the international application in computer readable form.
O furnighed subsequently to this Authority for the purposes of search.

3. 00 In addition, in the case that more than one version or copy of a sequence listing and/bor table relating thereto
has been filed or furnished, the required statements that the Information in the subsequent or additional

coples is klentical to that in the application as filed or does not go beyond the application as flled, as
appropriate, were fumished.

4. Additional comments:

Box No. Il Priority

1. B The validity of the priority claim has not been considered because the international Searching Authority
does not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlier application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

2. O This opinion has been established as if no priority had been claimed due to the fact that the priority claim
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the intemational
fiting date indicated above is considered to be the relevant date.

3. Additional observations, if necessary:

Form PCTASA/ 237 {January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2004041401 “q

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicabliity

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or fo be industrially applicable have not been examined in respect of:

O the entire international application,
B claims Nos. 13-25
because:

X the said international application, or the said claims Nos. 13-18 relate to the following subject matter
which does not require an intemational preliminary examination (spacify):

soe separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos.  are 80
unclear that no meaningful opinion could be formed (speciiy):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

B no Intemational search report has been established for the whole application or for said claims Nos. 19-25

O the nuclectide andor amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form O has not been fumished
O does not comply with the standard
the computer readable form O has not been furnished
O does not comply with the standard
O the tables related to the nucieotide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

O See separate sheet for further details

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2004041401 {202

Box No. IV Lack of unity of Invention

. B In response to the invitation (Form PCTASA/206) to pay additional fees, the applicant has:
O paid additional fees.

O paid additional fees under protest.

™ not paid additional fees.

. 00 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.

. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 133 is

O compiied with
X not complied with for the following reasons:
800 separate sheet
. Consequently, this report has been established in respect of the following parts of the international application:
O ail parts.
& the parts relating to claims Nos. 1-18

Box No.V Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, inventive step or
Industrial applicabliity; citations and explanations supporsting such statement

. Statement
Novelty (N) Yes: Claims 1-18
No: Claims
Inventive step (IS) Yes: Claims 1-18
No: Claims
Industrial applicability (1A) Yes: Claims 1-12
No: Claims
. Citations and explanations
800 soparate sheet

Box No. Vil Certaln observations on the iInternstional application

The following cbservations on the clarity of the claims, deacription, and drawings or on the question whether the
claims are fully supported by the description, are made:

goe separate shoet

Form PCTASA/ 237 (lanuary 2004) 4
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WRITTEN OPINION OF THE International application No.

INTERNATI NAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/041401
\2\

Re tem |

Basls of the report

The application is directed to

() (5(2)-F, Cl, and CN-Pyridine-2-yl)-tetrazoles of formula (l) (claims 1-7),

(i) a pharmaceutical composition comprising a compound () (claims 8-9),

(iii) the medical use of compounds (l) (claims 10-12),

(iv) therapeutic methods involving compounds (l) (claims 13-18), and

(v) a process for making a pyridyl compound having a cyano substituent and a fluoro
substituent (claims 19-25).

BRe item Ul
Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicabiliity

Claims 13-18 relate to subject-matter considered by this Authorily to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT).

Be ltem IV
Lack of unity of invention

See item V.3 below.

Be tem V
Reasoned statement with regard to novelty, Inventive step or industrial applicabliity;
citations and explanations supporting such statement

1 Reference is made to the following documents.
D1: WO 03/029210 A, 10 April 2003; cited in the application.

D2: US 2003/0055085 A1, 20 March 2003.
D3: WO 02/068417 A, 6 September 2002.

Form PCTASA/237 (Separaie Sheet) {(Sheet 1) (EPO-January 2004)
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WRITTEN PINI N FTHE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/041401
2 Novelty

D1 relates to pyridin-2-yl-phenyl-disubstituted tetrazoles as mGIuR5 modulators. The
compounds of D1 generally comprise already the present compounds (l). Further-
more, the document exemplifies inter alia certain (3-flucro-pyridin-2-yl)-tetrazoles
(example 55), (5-bromo-pyridin-2-yl)-tetrazoles (example 62), and 5-methyl-pyridin-2-
yl)-tetrazoles (example 43). The present 5-fluoro-, 5-chloro-, and 5-cyano-substituted
compounds (l) are, however, not specifically disclosed in document D1. The subject
matter of present claims 1-18 may thus be considered as novel selection of the
teaching of D1.

D2 and D3 relate to further mGluR5 modulators, which generally comprise the
present compounds (I) (cf. D2, page 6, paragraphs {0135] to [0142]; D3, page 6, line
21, to page 7, line 6). These documents, furthermore, exemplify inter alia 5-fluoro-, 5-
chloro-, and 5-cyano-pyridin-2-yl-oxadiazoles (e.g. examples B31, B83, and B60).
The present tetrazoles are, however, not specifically disclosed in documents D2 and
D3. Therefore, the subject matter of present claims 1-18 may be considered as a
novel selection of the teaching of these documents.

3  Unity of Invention

The application as filed is considered to lack unity of invention since its subject-matter
relates not to one but rather to three separate inventions not linked together by a
common underlying inventive concept as required by Rules 13.1 and 13.2 PCT. The
claims and inventions to which the separate inventions relate are grouped as follows
(in the order chosen by the applicant).

{1) Claims 1-18 (all part) directed to compounds (lI) wherein Z is fluoro or chloro,
and subject matter referring to such compounds (1);

(2) Claims 1-18 (all part) directed to compounds {I) wherein Z is cyano, and subject
matter referring to such compounds (l); and

(3) Claims 19-25 (all complete) directed to a process for making a pyridyl

Form PCT/SA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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WRITTEN OPINI N OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/041401

compound having a cyano substituent and a fluoro substituent.

The identified inventions (1) and (2) involve the technical feature of a "{5-substituted
pyridin-2-yl)-phenyl-tetrazole" as the sole common link. However, this feature cannot
be accepted to constitute a special technical feature hecause it does not define a
contribution over the prior art. Document D1 generally teaches already the present
compounds (l) and exemplifies certain specific (5-substituted pyridin-2-yl)-phenyl-
tetrazoles as mGluR5 modulators such as the 5-methyl and 5-bromo examples 43
and 62, respectively. Furthermore, documents D2 and D3 show already a process for
making 2-cyano-5-fluoropyridine (D2, paragraph [0373]; D3, page 49: starting
material: 2-cyano-5-chloropyridine, reagent potassium fluoride). In view of D1
respectively D2 and/or D3 as relevant state of the art the two problems underlying the
application may be seen in {i) the selection or provision of certain specific (5-substi-
tuted pyridin-2-yl)-phenyl-tetrazoles as mGluR5 modulators starting from D1, and
starting from D2/D3 (ii) the provision of an alternative process for making a pyridyl
compound having a cyano and a fluoro substituent. The contributions claimed in the
present application which are possibly made over the prior art are:

(a) the selection or provision of further mGluRS modulators by replacing the 5-
bromo substituent of example 62 according to D1 with another halogen
substituent i.e. a fluoro or chloro substituent;

(b) the selection or provision of further mGluR5 modulators by replacing the 5-
substituents of the examples of D1 (e.g. the 5-methyl or the 5-bromo substituent
of examples 43 and/or 62) with a cyano substituent; and

(c) the provision of an altemative process for making a cyano and fluoro substituted
pyridyl compound by replacing the chloro,cyano-disubstituted starting material
of the prior art with an amino,cyano-disubstituted starting material and by
employing hydrogen fluoride as a reagent.

These contributions, however, have nothing more in common than each single of

these contributions has in common with the prior art. Hence, starting from D1 and
D2/D3, respectively, these contributions diverge in three different directions and are,

Form PCTASA/237 (Separate Shest) (Shest 3) (EPO-January 2004)
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WRITTEN PINION FTHE Intemational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/041401

thus, not so linked as to form one single inventive concept, which would support the
unity of the invention.

4 Inventive Step
4.1 Inventions (1) and (2) as defined under item V.3 above

The application shows that certain present 5(Z)-fluoro, chloro, and cyano compounds
() exhibit inter alia a higher potency at the mGIuR5 receptor when compared to the
corresponding bromo example no. 62 of the prior art D1.

The present compounds (I) are already generally comprised within the teaching of

D1, but not spacifically disclosed therein. Starting from D1 as most relevant state of
the art, the problem underlying the aspects (1) and (2) of the application may be seen
in the selection of improved mGIuR5 modulators from the compounds of D1. None of
the documents D1 to D3 hint or suggest that (Z)fluoro, chioro or cyano substituted
compounds (I) or structurally similar derivatives would be superior over the
corresponding compounds wherein Z is different from fluoro, chloro or cyano.
Therefore, the aspects (1) and (2) as claimed in the present claims 1-18 appear to
comply with the requirement of inventive step.

5  Industrial Applicabiiity

For the assessment of the present claims 13-18 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of a medicament for a new medical ireatment.

Re ltem VIil
Certaln observations on the international application

Form PCTASA/237 (Separate Sheet) (Sheet 4) (EPO-January 2004)
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WRITTEN OPINI N OF THE Intemational application No
INTERNATI NAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/041401

1 Claims 1 and 7 are drafted as separate independent claims, although the compounds
of claim 7 appear to be comprised within the scope of present claim 1. The current
set of claims does thus not comply with the criterion of conciseness as required by
Article 6 PCT.

2 Claims 11-13 and 18 are to be objected under Article 6 PCT, because the therapeutic
application is functionally defined by a mechanism of action which does not allow any
practical application in the form of a defined, real treatment of a pathological
condition. The objection could be overcome by either introducing in the claims a list of
pathological conditions cited in the application, or by showing that means are
available which would allow the skilled person to recognise which additional
conditions would fall within the functional definition.

Form PCT/ISA/237 (Separaie Sheef) (Sheet 5) (EPO-January 2004)
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From the INTERNATIONAL BUREAU

PCT To
NOTIFICATION OF RECEIPT OF gEINTf‘L"::’“ ‘tLP
RECORD COPY oley & Lardner
Washington Harbour
3000 K Street, NW, Suits 500
(PCT Rule 24.2(a)) Washington, District of Columbia
20007
United States of America

Date of mailing {day/month/year)

20 January 2005 {20.01.2005) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reference imemational application No.
085747-0389 PCT/US2004/041401

The appllcant is hereby notified that the Imternational Bureau has recelved the record copy of the Internatlonal application as
detalled bslow.

Nama{s} of the applicant(s] and State{s) for whioh they are applicants:

ASTRAZENECA AB et al (for all designated States except US)
WENSBO, David et al (for US)

International filing date : 13 December 2004 (13.12.2004)
Priority data(s) claimed : 19 December 2003 {19.12.2003}
Date of racelpt of th rd

by the International Bureay " , 14 January 2005 (14.01.2005)
List of designated Offices :

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW

EA :AM,AZ BY,KG,KZ,MD,RU,TJ, TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,Fl,FR,GB,GR,HU,IE,IS,IT LT,LU,MC,NL,PL,PT,RO,SE,

SI,5K, TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE KG,KP,KR,KZ,LC,LK,LR,LS,
LT,LU,LV,MA,MD ,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,0OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SY,TJ,TM,TN, TR, TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA,ZM,ZW

The Imternational Bureau of WIPO Authorized officer:
34, chomin des Colombettes Natalla DEBLUE (Fax 338-87-20)
1211 Geneva 20, Switerland .

Faesimile No. {41-22) 338.87.20 Telephone No. (41-22) 338 8453

Form PCTAB/301 (January 2004) 008575868
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Continuation of Form PCT/IB/301 s
NOTIFICATION OF RECEIPT OF RECORD COPY l Z?’
Data of mailing (day/month/year)
20 Janugry 2005 (20.01.2005) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reference international application No
085747-0389 PCT/US2004/041401

ATTENTION

The applicant should earefully chack the data appearing in this Notificatton. In case of any discrepanoy betwesn these data
and the Indications in the international application, the applicant should Immadiataly Inform the International Bursau.

In addition, the spplicant's attention is drawn to the information containad In the Annax, relating to:
IZ] time limits for entry Into the national phase - see updated important information (as of April 2002)
E requirements regarding priority documeants (lif applicable)

A copy of this Notifioation g being sent to the receiving Offloe and to the InternationalSearching Authority.

Form PCTAB/301 (continuation sheet) {January 2004) 0085765808



intermetional application No.

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

Thae applicant is reminded that the "national phase™ must be eanterad before aaah of the designated Offiges indicated on
the oover shast of this Notification by paying national fees and furnishing transiations, as prescribed by Anticies 22 and 38 and
the applicable national laws. In addition, the applicant may also have to comply with other specisl requirements applicable
In cartain Offlces. i s the applicant’s responsibility to ensure the necessary steps to snter the national phase are taksn in a
timely fashion. Most Offices do not issue reminders to applioants In sonnection with the entry Into the national phase.

The appilcable time limit for entering the natlonal phase will, subject to what is said in the following paragraph, be
30 MONTHS from the priority date, not only in respect of any eleotsd Offics If a demand for international prallminary
axamination is filed before the expiration of 18 months from the priority date {see Artlole 38(1)), but aiso in respact of any
designated Office, In the absence of fliing of such demand, where Article22(1) as modifled with effect from 1 April 2002
appliea In respect of that designated Offlos. For further details, sse PCT Gazette No. 4472001 of 1 November 2001, pages 18828,
18932 and 18834, as well as the PCT Newsletter, October and November 2001 and February 2002 issuea.

In praatice, time limits other than the 30-month time limit will continus to apply, for various periods of time, in respeat of
certain designated or elected Offices. For regular updstes on the spplicable time Fmits (20, 21, 30 or 31 months, or other
time limit), Office by Offige, refer to the PCT Gazette("Section [V" part published on s weekly basis), to the PCT Newsletter
{on a manthly basls) and to the relevant National Chaptars in Volumae |l af the PCT Applicant's Guide (the papar version of
whigh is updated usually twioce a year and the Internet version of which Is updated usually on 8 weaekly basis). Finaily, a
cumulativa table of all applicabls time limits for sntering tha national phase is avallable from WIPO's Internet site, vi links
from various psges tha site Including those of the Gazette, Newsletter and Quide, at http:/www.wipo.Int/pot/en/index.htmil.

Information sbout the requirements {or filing a demand for Intemnational prelimingry mamingtion is set out In the PCT
Applicant's Guide, Volume VA, Chapter X Note that only an applicant who Is a national or resident of a PCT Contradting
State which is bound by Chapter U has the right to fils a demand for International praliminary axamination (st prasent, all
PCT Comtraoting States are bound by Chapter ll).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yst complied with the requiremants regarding priority documaents, the following Is recalled.

Whera the priority of an earller national, regional or international application Is claimed, the appllicant must submit a copy
of the satd earller application, certifled by the authority with which it was filed (“the priority dooument") to the receiving Office
(which will transmit it to the International Bureau) or diredtly to the international Bureau, befors the expiration of 18 months from
the priority date, provided that any such priority dooument may stlll bs submitted to the International Bureau befors that date of
imernationel publication of the Intemnatlonal application, In which case that document wlll be congiderad to have been recalved
by the Imternationel Bureau on the last day of the 18-month time limk (Rule 17.1{)).

Where the priority doaument is issued by the recelving Offica, tha applicant may, instead of submitting the priority
document, request the recelving Office to prepare and transmit the priority document to the International Bureau. Sudgh request
must be made hefore the expiration of the 18-month time limit and may be subjeated by the recelving Offlos to the payment
of a fes {Rule 17.1(b)).

If the priority document concermned Is not submitted to the International Bureau or if the request to the receiving Offlcs
to prepare and transmit the priority documnent has not bsen made (and the ocorresponding fee, If any, paid} within the applicabls
time limkt Indicated under the precading paragraphs, any designated State may disregard the priority clalm, provided that no
designated Office may disregard the priority ciaim concerned before giving the applicant an opportunity, upon sntry Into the
national phass, to furnish the priority document within the time limh which is reasonable under the circumstances (Rule 17.1(c}).

Whore saveral priorities are olalmed, the priority date to be considered for the purposes of computing the 18-month tims
limit (und all other PCT time limits)} is the filing date of the earliest application whose prlority is clalmed (Article 2{xi)(b)).
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.F.mm the INTERNATIONAL BUREAU JZ:\ q
PCT -

NOTIFICATION CONCERNING BENT, Stephen A
SUBMISSION OR TRANSMITTAL Foley & Lardner LLP
Washington Harbour
OF PRIORITY DOCUMENT 3000 K Stroel, NW, Suls 500
(PCT Adminisimiive Instructions, Section 411) ETATS-UNIS mﬁ'gﬁ?&‘ﬂ?

Dute of muiling rdawmonth/yeari
24 January 2005 (24.01.2005)

Applicants or agent’s file reference

085747-0389 IMPORTANT NOTIFICATION
Intexnational spplication No. International liling date (dawmonth/vear)

PCTAJS04/041401 13 December 2004 (13.12.2004)
Intornatiooal publication daie (dawhronth/pear) Priatity dae (dawmanthiyear)

18 Decamber 2003 (19.12.2003)

Applicant
ASTRAZENECA AB &t al

1. By means of this Farm, which replaces any previoualy issucd nolilication concerning submission or tranamitial of priority
documents, the applicent is hereby notified of the date of receipt by the Iniemational Burcau of the priority documenti(s) relating to
all earlier application{s) whose priority is claimed. Unless otherwise indicated by the letters "NR”, in the right-hand column or by an
ssieriak appearing next 10 & date of receipt, the priority documenl concered was submitted or tranamitted to the Inernational
Buresu in compliance with Rule 17.1{a) or (b).

2, (If applicable) The letters "NR" appearing in the right-hand column denoie a priority document which, an the date of malling of
thia Form, hed out yel been recelved by the Internationul Burewu under Rule 17.1(a) or (b). Where, undar Rule 17.1(r), the
priority document musi be submitted by the applicant to the mceiving t)iTice or the International Bureau, but the applicant fuils to
submit the priority document within the mpplicable time limit under thut Rulc, the attention of the applicant s directed w0 Rule
17.1(c) which provides that no designated Office may disregerd the priority claim concemed before giving the applicant an
opportunity, upon enltry into the national phase. to fumish the priority decument within a lime limit which i reasonable under the
cirqumstanees.

3. (f applcablejAn aserisk (*) appearing next to & dats of pedipl. in the right-hand column, denoies a priority documamt
submitted or transmitted to the Internutional Bureau but not in complisnce with Rule 17.1(s) or (b) (the priority document
wus recoived aller the time limil presuribed in Rule 17.1¢a) or (he nquest 0 prepare and transmil the priodly document wau
wubmitted to the receiving Office after the applicable tine lmil under Rule 17.1{b)). Even though the priority doownant was oot
furnished in compliunce with Ruls 17.1(s) or {b), the International Burcuu will nevertheles imnemil a copy ol the dovument (o the
designated Offices, for their consideration. In casc such n copy ix anl aceepled by the designated Office as the priority document,
Rule 17.1{c) provides 1hal no designaicd Office nuy dimogard Ihe prorily eliim concemed before piving the applicant an
opportunity, upon satry into the national phase, 1o fumish the prierily dkeunwat within a time limit which is reasonable under the

circumsiancey.
Priaily._d Priai lication Mo Louniry_or regions] Office Daieof recsipt
or 157 reesiving Offica ol priority _decument
18 December 2003 (19.12.2003) 60/530,633 us 40 January 2005 (10.01.2005)
The Intemational Bureau of WIPO Authenized officer
?;1'1 Gm':nd?()f:m::] Giffo Schmitt Beate

Fuewimik: No. 141 22 338 87 20
Facsimile No. +41 22 740 14 35 Telephime No. +4] 22 338 9241

Farm PCT/ D204 (Jamuary 2004)
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Washington DC 20007-5109
UNITED BTATES OF AMERICA

From the INTERNATIONAL BEARCHING AUTHORITY PCT \ ?p

To:

NOTIFICATION OF RECEIPT
FOLEY & LARDNER LLP

Washington Harbour OF BEARCH COPY
Attn. Bent, Btephen A.

3000 K Btreet, NW, Suite 500 (PCT Pule 25.1)

Dats of maling
(cdmyfimanthvyear) 28/01/2005
nt's file refsrence
Applomnt's or age IMPORTANT NOTIFIGATION
085747 -0389
Inlernational applioation N, Intemalional fling date(day/monthiyear) Priortty dats (day/martivpear)
PCT/UB2004/041401 13/12/2004 19/12/2003

Applicant

AFTRAZENMECA AB
—
1.

Whare the Intsrnational Ssarching Autharily and the recsiving  Offies sre not the same offics:

The applicant | !-bymnncdmu-um of the infsmational application was received by this intsmational Searching
nm:rymm:um e e ”

Where the intermalional Ssarching Authority and the recslving Offios are the same offices:
The applicart s hereby notified that the search capy of the iIntsmational application was received on the date indioated below.

14/01/2005 (cate of receipd).

2 [ mnuummmwmnmmﬂmnummuw-mu-bhm

3.  Time ImR for esiabishment of international sesrch repost ane writtan opinion of the Internetional Searching Authority

The applicant [s informed that the time kmik for establishving the Intemational search report and the written opinion of the
Intemnational Bearshing Authorlly is thres menths from the dute ofrecsipt indicaied above or nira menths frem the priorily date,
whichever time Emk expires later (Rules 42.1 and 4354is.1(n))

4.  Aoopy of this nelification hes been seni o the International Bureau and, where the first sentence of paragmph 1 applies,

ta the recelving Office.

Name snd maliing adcress of the intemational Ssarshing Authorlty | Authortzed officer

|

——=_ European Petent Office, P.B. 5818 Patentiasn 2
NL-2280 HV “ ISA/EP
Tol. (+31-70) , Te. 31 651 spo i,
Fax: (+31-70) 340-3018

Form PCTABA/202 (January 2004)
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TRAZUSIOR E INTERMETE OFIOAL

TRAZUCZION OFICIAL No

P gov (7)

[\

TRADUCCION OFICIAL No. 05/062 de un documento escaito en inglés, ol cual para su identificacién se
seiia con o sallo del traductor al iempo con le presente. Esia traduccidn ha sido preparada par Juan
fablo Pledrahita Agullera, Traductor @ Intérprete Oficlal debldamente reconocido de conformidad con el
Coertificado de idonsidad Profesional No. 0045 expedido por la Universidad Nacional de Colombin, por e
Ministerio de Relaciones Extarlorss y autorizado por el Ministerio del Interior y de Justicla, por nesolucién
namero 718 de 2003.

(Se traduce un Poder otorgado por ia compafila AstraZeneca AB., firmado por BO Hassley, adjunto a
una certificacién notarlel y a la Apostilla no. 8812, ambaes escritas en espafiol..)

COLOMBIA
(Direccion en espafiol)
PODER

El suscrito, BO HASSLEY representante legal de AstraZeneca AB, sociedad
constituida y existente bajo las leyes de Suecia y en desempefio en la
actualidad de su actividad comercial, domiciliada en SE-151 85, Sodertalje,
Suecia, por el presente otorgamos Poder a DILIA MARIA RODRIGUEZ
D'ALEMAN, identificada con cédula de ciudadania No. 41.654.882 de Bogoté y
Tarjeta Profesional 20824 y CLAUDIA LUCIA CARO RAMIREZ, identificada
con Tarjeta Profesional 36448 y cédula de ciudadania No 40.017.374 de Tunja,
con domicilio en Bogota, Colombia, para que actuando en su orden en nombre
de la otorgante la representen ante cualquier entidad, autoridad y/o persona,
especiaimente ante las del orden Administrativo, Contencioso Administrativo,
Judicial, Tribunales de Arbitramento y/o cualquier oiro en lo referente a la
siguiente: “USO DE ANTAGONISTA DEL MGLURS PARA EL

DE ERGE",

7y
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ENVERIOR T DE JLSTICIA

B0 FJnADIIA Avilo

..

TRADUCIOZ £ ueTERPRETL OFIUAL
2L MaN,

TRACUC LION OFICIAL No,

JUAIN rA

v/
Disefios Industriales, variedades vegetales, Marcas, Lemas, Nombres y \3
Ensefias Comerciales y Denominaciones de Origen; asi como sus

renovaciones, promogas, traspasos, cambios de nombre y/o domicilio,

contratos y licencias.

2) Soilicitar, tramitér, obtener, y/o registrar derechos de autor, en cualquiera de
sus presentaciones as/ como la proteccién de secretos industriales y know-

how.

3) Solicitar, tramitar, obtener y/o registrar registros sanitarios, permisos ylo
licencias de funcionamiento; asi como sus renovaciones o promogas, cesiones,

traspasos, cambios de nombre y/o domicilio, contratos y licencias.

4) Ejercer acciones de oposicion, observacion, reclamos, reivindicaciones,
reconsideracion, reposicion, apelaciéon, cancelacién adminisirativa o judicial,
nulidad, proteccién al consumidor, concesién de licencias, proteccion de
secretos industriales y demas acciones y recursos relacionados con derechos
derivados de fos asuntos arriba indicados y en contra de la competencia
desleal, acciones derivadas de la obtencidn o explotacion de licencias,
acciones de indemnizacién de perjuicios. También podrén intervenir en juicios

civiles, comerciales, penales, contencioso-administrativos, tutelas ygde policls;

acciones o juicios promovidos por el mandante o contra él.

5) Registrar nombres de dominio anta la entidad compfi¥ri 3



133

6) En el ejercicio de este mandatc los mandatarios arriba mencionados quedan
facultados para: conciliar, cancelar, transigir, aceptar clausulas
compromisorias, desistir, recibir y tomar posesion de la cosa objeto de litigio y
renunciar o desistir derechos concedidos 0 en curso de concesion, admitir los
hechos del proceso.

7) Ratificar o no la agencia oficiosa.

8) Asl mismo facultamos a los mencionados apoderados para recibir
notificaciones y designar apoderados judiciales o extrajudiciales, sustituir el
presente poder y revocar las sustituciones que hicieren.

Dado y firmado en (en blanco), hoy dfa en blanco).
Por: AstraZeneca AB (Firmado) Bo Hasslev, Director IP Financiero &
Informacion.

(sello Notarial a Tinta)

(En espafiol, certificado notarial, una (1) hoja).

(Sellos Notariales a Tinta)

En espafiol, Apostilla no. 8812.

ES TRADUCCION FIEL Y COMPLETA de In cusl se deja copia en be arch stg dficina para su
confrontacién y a la cual me remito. TRy y ]
Bogotd, Fabrero 9, 2005 Somrer oy’ 36 d it Civic JIRRY W
NE) Sacumonts original o tintids con
# el I e .
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APOSTILLA
(Convention de La Haye du 5 octobre 1961)
L Pais: Suecia
El presente documento oficial
2, ha sido firmado por Anne-Marie Bonde
3. en su ellldad de Notario Piblico

4, y Lleva el timbre/sello de Notario Piblico en Estocolmo

Atestado
5. Estocolmo 6. el9 dediciembre de 2004
i 7. de Ministerio de Asuntos Exteriores
8. N° 8812

9. Timbre/Sello 10. Firma




P e ke T
” H

e
"

COLOMBIA
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Carvern 11 n* 93-43, OL 404 Bogotd Colombia Tel: (37 1) 6350813-Fax: (57 1) 6350824-Emnil-clarkemndetficlukemodet opm co

PODER
Yo {oosotros), ahajo Grmanta(e)

&n mi (mucstro) caricter de represeniante(s) legales de .
voa suciaind organizada y existente de scuerdo con las leyes de
yen actual cumplimiento da su objeto social, con domicifio e

porel presente instrumento confiero (conferimos) poder eapecial & fivor
de DILIA MARIA RODRIGUBRZ D’ALEMAN, con Ciduls de Cludads-
nis No. 41.654.582 do Bogoh, y p. 20824 y CLAUDIA LIKIA
CARO RAMIREZ, com Ciduls de Ciudadania No. 40.017.374 de Tuaja,
¥ tp. 36448, con domieilio en Bogotd, Colombia, pam que actumndo en
su onlen cn pombre del (de h) otorgante bo (la) represenion sote
cuslquier entided, mitorided Yo persone, capecislments ante e def
onjon Adminlstrative, Contencioso Admbristmtve, Jodicial, Tribonsles
de Arbitramento wo cmijuier oo m lo refermito a'los sigoiontes
ssunios:

1) Solioltar, trazuiter, obtener yo registoar cuslquien de las modalidudes

derivados do Jos asuntns wribe indicedos ¥ on contm de In comnpatenaia
denlonl, acclones devivades de la obiencidn o explotacidn do Heancias,
acciones de indemnisacidn de pefjulcions, Tamblén podol(n) intervenir en
Juicioy civilen, cotnerciales, penales, contencioso-administrativos, tuteiss
¥ du policls; en acciones o juicios pramavidos por ef (la) mandanie o <
contra o (ella) .

5) Registrar nomives de duminio anic i entidad competente.

6) En of gjercicio dec aste mandato los mandstarion arriba mencionados
quedan fwcultados para: conclliar, cancelar, tansiglr, comprometer en
rhitroa, desiatir, recibis y tomar posesin do ks coss objete de litigio y
repunciar o deaistir & derechos concedidos 0 en como de cootesidn,
admitir jos hechos ded proceso.

7) Ratificar o no s agencia oficion
I)Aﬂmmﬁﬂh(hhmjnhmﬁumm
ndhrmlalmyﬁwqﬁuhjuﬂunhunmm
sustituir ¢l prosenin poder y revocar s mastitucioncs que hicieren

POWER OF ATTORNEY
l(n). llu

b6 /e
lml rqlunuﬂv-(l) of
AstraZenees AB

B2 organixation existing under the laws of
Sweden

ki 85 m ofia iy 2
Sweaden

o hersby grant FOWER OF ATTORNEY to DILIA MARIA RODRIGUEZ
D'ALEMAN, lientification cand No. 41.654.052 of Bogotd, and tp. 20824
snd CLAUDIA LUCTIA CARD RAMIREZ, tp. 35448, identification cand No.
40.017.374 of Tunjs, residing in Bogoth, Colombia, tn act in the arder of their

Administrative-
i Judicial, echiteation cowts, and/or amy other, in sl matters

USE OF MGLURS ANTAGONISTE FOR THE TREATMENT OF GERD
1) To apply, prccay, obtsin and/or register any of the modaliries of Industrial

varicties; Marks, Slogans, Trade Names snd emblem snd appollations of
Origin; as well as thelr ranewals, asignments, changes of oame and/or
domicile, agreements and llecnses

2) To spply, process, obiain andVor register copyrights of any kind ss well s
protection of indystrial secrets or know-how.,

3) To apply, process, cbtain and/or register swnitry rogistmtioss, apereting

F-ﬁllﬂfﬁﬂ-.pmﬂnhmulohmnhum
the sbove- mentionod matters and sguinst the unbair
MM' nctions resulting from the abtalning or exploilation of Neengey,

recoverisg danmges actiom. They can aleo Intervene or participate In Civil,
Commertinl, Crininal aor Contentious-Administrative Trinky; the actions for
writ mandamuy, police aciions; in actions, lawsity or liigations Instituted by
the granior or aguiost him.

i
%
1

Thebed llmnumug. p
“.“ i TIT] l?‘,

Dudo y firmado en Oranted and signed
- dlas de ) ' this
n5 /7083
TRADUC KGN OFICIALNo
JUAL: . D PIEDAAHITA AGUILERA Fhoroa / signamn

Tis o CTOR E INTERPREIE OFICIAL

x5, 218 DE MAYO 2003
.. e, ITEMIOR Y DE JUSTIOA
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CERTIFICADO NOTARIAL

(Cuando ul pallcitanis os SOCIEDAD)
m-mmnum.mumm, Vaznsh)

Als 08 dmddmasde Diciembre &
2004 , el Notario que suscribe DA FE de que:

.. BO HASSLEV
{nombye de Ia persons que firma & poder)

mayoe do oded y domiclisds__ €T _SOdertdlje,
i fimd dc su pulls

y loirs ol documento qus antecede.
2. Conoce al {als) otorganie y que csie (n) extd legalmento capacitade
para ol olrgamisnto. .
3. H oturganis I-ﬁl_;_urh el refitido documento en @ carcter
& .

e ha persona juridica

4, La cltada persons juridics con sedo any
Sodertalie, Suecis — legaimente

conatitulds, que ticne actualmente

caisteocia legal ¥ que o acto pam o cual seba otorgads esie

poder asth comprondido entre los qus coostituyen m ohicto soclal.

3. El otorgante  time efactivements |s ropresentacitn que ostants, que
s esth facultado pars otorgar este poder.

! 32 los puntos 3, 4 y 5, moconsta

Anne-Marie Bonde
NOTA: A cootimmacidn de lo antericr, ¢ Clasul de
autenticer In firma ded Notario Pdblico.

CERTIFICADO NOTARIAL (Ceands
INDIVIDUO)

Alos dins del mes de
» ¢ Notario qoe sumsibe DA FE do ques

{nombee de la persons que firms of poder)

“mayur de adad y domicilisdo en
. firmd on su prexencia

el documenio que anteceds, conoce al oforgante y que esto exbi

fogaimants capacitado pars ¢f otoegemiento.

Notario Pililien
NOTA: A continnaciin de lo anterior, o Cénsu! de Colombia debe
autenticar ks firna del Notarlo Pdblico.

Para tndos loa demis palses of Sefler Cénmul do Calombia o ants
guisn sa olergue, debe axpedir wss cartificacién dzjandoe constancin
1) de \a sxistencis legal ds is sociedad, 2) de qua evia ejeree actual-
mente s oblets social, y ) da gae la persona » personas que atergan
ol podar astin facuitadss para hacerlo, dejando

constanein ngd mismo do gue txve a Ia vists ks praebas que sereditam
tales clrenustanelay.

LEGALIZACION FOR EL CONBUL DE COLOMBIA
O POR APOSTILLA Vb
[RADUCCIG i o i No_s 7 "
JUAN PA_ ._ : . AATA AGUILERA
TRAL. . ># ¢ iNTERPRETE OFICIAL

& a0 BB MAYO 2003
DEL In.v INJERIOR ¥ CE USTIGA

.‘.,‘:';"J:__.i:\.._.'.;“'..'.... T T
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NOTARIAL CERTIFICATE

{ When the spplicant s a CORPORATION)

(Powery af attorney granted ia: Bl Salvador, Mexico, U.S.A. sod Veneniels)
This duy of ’
the undervigned Notery CERTIFIES that:

L

{name of the person who signs the power of sttnmey)
of legal =d

in
the foreguiog document.
2. The gruntor is to him persomlly known and that he/she has kegal capacity w0
excoite the document.

3. The grantor has executed the foregoing document in hin capacity
of

domiclled
set his hand on

of the juridical pensan

4. The mentioned jlll'ldlﬂl:' puson with phca of  businem
in

is duly evpanived has actual logal existence and that the prpoass for
which the power of sitorney is granied are within the seops of its corperats

parposes.

S. The gmogee hag Ibn fact the referred qality " end that his/her
repromntation is legal and that he/sha is empowered to grnt this power
of attomey.

4. | have based the above certifications 3, 4 and §, on the authentic documents
which for such purpose were exhibited to me.

Notwy Public
n the Colombian Consul mmst lagalise the signature of the Notary

fARIAL CERTIFICATE ( Whes fthe
DIVIDUALS)

-, deyof
undarsigned Notary CERTIFIES that:

applicent by an

(name of the person who signs the Pawer of Altoraey)
of egal age and domicled at
signed in his presence

the
docarnent, the granior is to him personally known and that hefshe hea begal
capacity to exeouts the document.

NOTA: Then the Colombian Consul must legakee the sigeatare of the Notary
Public.
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Expediente No o056 1946
Item -
1_|cb
2 Invn
3 _[REVISTA
4 _|uBRO
6 IPERIODIGO
8 |DISQUETES
7_[SOBRE DE MANILA
8__[SOBRE BLANCO TAMANO CARTA |
9 _|SOBRE BLANCO TAMANO OFiCIO ?
10_|OTROS:
|[Observaciones:
.
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REQUISITOS NECESARIOS v pnasf{fs& 3 aciBN 5\7 AGILIZACION DE!

TRAMITE
USUARIO  RADICADUR
PATENTE DE INVENCION / MODELODEUTILIDAD () ()
Indl:aclén de que se solicita la concesion de una patente. / d:/((’,/ ()
Dafos de Identificacion-de! ll)"d/hll o de (a persoma que se presenta la solicilut ()
- Du;:lﬂpcillﬁn de Iaanm:tl‘:in & M E ;
Dibujos de serestos partifien .
: compmbanh ‘de Pago dl-'hs tasas establocidas. "
' . COMPLETA -{ ) ¥ . INQOMPLETA { ) { )
DISERO INDUSTRIAL ( ) ~ ™~
- lndlcaclbn de que sa solicita el reglsiro de Disefio Industrial { ) { )
- Datos de identificacién del sollcitante o de la persona que presenta () ()
- la sollchud.’
- Repreoontlelon grélica o fotografioa del Disefio industrial o musstra del
Matérial que Incorpora el dissfio. _ () )
Comprobarite de’pago de las tases establecidas ( ) {)
COMPLETA . () INCOMPLETA - () ()
ESQUEMA DETRAZADO  { )-
_ . _Indicaclén de que solicita el reglstro de un Esquoma de trazado. { ) {)
- Datos de identificacion dei soicitanta o de la persona que presenta
La solleitudsizt s 7 o - () { )
Repr‘éi'e‘irtatdbn griﬂca del asquema de trazado { ) ()
Comprobanta de pago do las tasas esl ablecidas. () ()
COMPLETA () - INCOMPLETA () )
Firma Responsable;
/ d W 4
Fecha: .
TEr L




REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSIRIA Y COMERCIO

Doctor (a)

RODRIGUEZ DILIA MARIA
Apoderado(a) y/o Representante de
ASTRAZENECA AB

NP8 PHARMACEUTICALS, INC.

REFERENCIA Radicaciém No. 6 56195
Solicitud internaciomal PCT/UB2004/041401
Fecha inicio fase naclonal 19/07/2006

Trimite 11

Evento 378
Actuacidn

oficio No. W~ Tl 8 9

Como resultado del examen de forma, realizado con fundamento em el articulo 38 de
la Decisiém 486 de la ComisiSn de la Comunidad Andina, articulo 27 del Tratado de
Cooperaclén Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Gnica de la Superintendencia de Indusptria y Comercio, se le cammica que:

1. La s8solicitud no contiene 1la copia del documento que consta la cesifn del
dereacho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisifn 4866.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificaclén del presente oficlo, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderi su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto el numearal 5.2, literal
e), del capitulo titulo primero de la Circular Unica No.10 de 2001.

anterio requerimiento fue notificado por fijacién en 1lista de



