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Industria y Comercio ,
!
SUPERINTENDENCIA 5 00 i
Fecha: 2009 11 05 16 41:09 Dep 2020 NUECREACION!
Tra. 11 PATENTEIY!I Eve: 378 FASENACIONALI

Act. 411 PRESENTACION Folios: 500

e e mr——— = — e

FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

@ SOLICITUD DE:
Patente de Invencién. ] Patente de Modelo de Utilidad.
Capitulo 1. O Capitulo 11
: Nombre: DAIICHI SANKYO COMPANY,
LIMITED
SOLICITANTE 23‘;‘8622" ; ;;gf"”'da y existente bajo las IDENTIFICACION
(71) | c.c. ] NIT [
Direccion: 3-5-1, Nihonbashi Honcho,
: Chuo-ku, C.E. [ Otro [
Tokyo 103-8426, Cual
Japén .
Ndmero
Domicilio: Tokyo,
Japén
. Nombre: LUZ CLEMENCIA DE PAEZ IDENTIFICACION
Direccion: Carrera 4% No. 72-35 cC. NIT ]
: A Teléfono: 347 36 11 '
REPRESENTANTE | 211 86 50 C.E o Otro L
O APODERADO E-mail; clientes@cavelier.com . Cual ____
Domicilio: Bogota, Colombia. Nimero 35.456.344 T.P 23.555
1. Kousei SHIMADA 2. Yoshiyuki ONISHI
@ c/o DAIICHI SANKYO COMPANY, LIMITED c¢/o DAIICHI SANKYO COMPANY, LIMITED
1-2-58, Hiromachi, 1-2-58, Hiromachi,
INV Shinagawa-ku, : Shinagawa-ku,
N ENT,SR (ES) Tokyo 140-8710, Tokyo 140-8710,
(72) Japdn . Japén
3. Makoto MORI ~ 4. Eri TOKUMARU
c/o DAIICHI SANKYO COMPANY, LIMITED c/o DAIICHI SANKYO COMPANY, LIMITED
1-2-58, Hiromachi, 1-2-58, Hiromachi,
Shinagawa-ku, Shinagawa-ku,
Tokyo 140-8710, Tokyo 140-8710,
Japén Japon

@ PCT (86)
- Solicitud Internacional No. PCT/JP2008/056541 Fecha: 02 de abril de 2008
Publicacion Internacional No. WO 2008/126732 A1 Fecha: 23 de octubre de 2008

Titulo (54) -
DERIVADOS DE HETEROARILO BICICLICO FUSIONADOS

@ Clasificacion Internacional (51) CO7D 235/012 A bl K 2{/448d
Aoy P 1S/00

Prioridad | (33) Pafs de Origen (32) Fecha (31) Numero de Solicitud

sixl nold JP ' 05 de abril de 2007 2007-099413
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Comprobante de pago No.: 09-75,109 Fecha: 05 de octubre de 2009

Comprobante de pago No.: 09-77.183 Fecha: 13 de octubre de 2009

Comprobante de pago No.: 09-77,197 Fecha: 13 de octubre de 2009

Comprobante de pago No.: 09-80.218 Fecha: 26 de octubre de 2009
Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 540.000.00.

Comprobante de pago por 26 reivindicaciones adicionales después de la decimogquinta
reivindicacion por $650.000.00.

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

Poderes, si fuere el caso.

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

Declaraciones.

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

Traducciéon de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

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

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

De ser el caso, certificado de depésito del material bioldgico.

. Arte final 12x12

‘De ser el caso, informacidn sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o su causante, relacionadas parcial o totaimente con la invencién
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS

® OEO 0000 HEOOR & er| O
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@ FIGURA CARACTERISTICA

@ Solicito la concesion de la patente,

NOMBRE: LUZ CLEMENCIA DE PAEZ

FIRMA : V22 Clerme o gj@éﬁ'@

C.C. 35.456.344 de Usaquén T.P. 23.555
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COLO-15869-841-017-8

DOCUMENTOS ANEXOS

F""ﬂ"“”‘]
1. Publicacion Internacional WO 2008/126732 A1

Descripcidn:

Paginas 234 en el idioma original

Paginas 200 en espafiol

Reivindicaciones: Numero (s) 41

Figuras: Numero (s) 3

Listado de Secuencias.

2. [X] Forma PCT/ISA/210. Informe de Busqueda Internacional.

DAIICHI SANKYO COMPANY, LIMITED

6. Extracto de publicacion.

-Forma PCT/IB/306. Notificacién de la inscripcion del cambio de direccién del solicitante

NO SE REALIZARON MODIFICACIONES EN LA FASE

INTERNACIONAL
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C AVELIER : ., . ° S oL E 179 _ Representacién y Poder con autenticacién notarial. y Apo.stille
’ . ., e o' e%aeccc para patentes, modelos de utilidad, disefios industriales,

« ABOGADOS K Toreeelld marcas de fdbrica, nombres comerciales, ensefias, nombres

éERl?RIEASL?NS'I';Ssz) de dominio, lemas comerciales, licencias.
BOGOTA, 8 - COLOMBIA
.- Representation and Power-of- Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, slogans, licenses.
REPRESENTACION Y PODER

REPRESENTATION AND POWER- OF- ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we), the undersigned

13869
=117

v

DATICHI SANKYO COMPANY, LIMITED

domiciliado (s) en/of _3-5-1, Nihonbashi Honcho,
Chuo-ku, Tokyo 103-8426. Japan

gr el presente nombramos a EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 y DANIEL PENA, tpa. 65620, domiciliados en la Carrera 4* N°
72-35, Bogot4, Colombia, en obedecimiento 2 lo dispuesto en el

ragrafo lo del Articulo 543 del Cédigo de Comercio, el primero como
principal y los demas como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar apoderados judiciales o
extrajudiciales. El primer representante suplente reemplazaré al principal
en caso de ausencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicard cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En 1tales casos, el
representante principal, o ¢l primero, o segundo suplente, en su caso, o
ambos, declararan su intencién de no ejercer la representacién mediante
declaracion autenticada por Notario Pablico en Colombia, o por Notarig
u otro Funcionario Piblico, 0 Cénsul de Colombia, en el extranjero; y si
se t:a1are de impedimento, con el certificado respectivo. Si alguno de los
brados faltare definitivamente, €} siguiente tomara su lugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
primero o segundo suplentes, en su €aso, podrédn ejercer la
representacion, en su orden, uno u otros segun el caso, asumiéndola por
& solo hecho de ejercerla, cesando en ese momento el ejercicio de la

.,)resentacién por el primero, segundo o tercer suplente en su caso.

Ademas, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial Y contra
la competencia desleal, a cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccion, especialmente ante las del orden
administrativo, contencioso_administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concerniente a los siguientes
asuntos: a) Obtenci6n de patentes de invencién, modelos de utilidad, y
disefios industriales; el registo de marcas de fabrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensefias, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacion, traspaso, cambio de nombre o domicilio,

© CAVE LIER ABOGADOS

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929,

GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and DANIEL PENA, tpa. 65620, domiciled at Carrera 42 N°® 72-35,
Bogota, Colombia, the first as principal and the others as alternates, in the
order of their appointment, as our represéntatives for all industrial
property matters with faculty to receive notifications and to appoint
attorneys in and out of Court. The first alternatc shal replace the principal
in case of his absence or of temporal or definitive impediment. The same
rule will apply when the second alternate representative is to replace the
first one, or when the third is to replace the first or second alternates in
their turn, or both of them, second. In such cases, the principal
representative, or the first or second alternates in their turn, or both of
them, shall state their intention not to act as representatives.through a
declaration given before a Notary Public in Colombia, or before a Notary
or another Public Official or a Colombian Consul abroad; and in case of
impediment, the appropriate certificate shall suffice. If any of the ‘
appointees were to be definitely absent, the following alternate shall take |
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their tumn ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,
second or third alternates in their turn shall end at such time.

In addition, we grant a Power of Attorney in favor of the above__named
artorneys.at_law so that they may obtain the protection of my (our)
industrial property and against the unfair competition, for which purpose |
(we) authorize the said attorneys to represent me (us) before any
authorities or persons, with or without jurisdiction, specially those
administrative, administrative contentious and judicial, as well as before
Arbitration Court, in all matters c()nceming the following: a) Obtainment
of patents, utility models and industrial designs; the registration of
trademarks, collective, defensive and service marks, slogans, commercial
names, trade emblems, domain names, vegetal varieties and
denominations of origin; its renewal, assignment, change of name or

domicile, cancellation; and the registration of licenses of use of
:COMO NOTARIA" sen DEL: CIRCULG'DE 50007 AT

-D.C. HAGO CONSTAR QUE U\rmocope Cocos
; ) “'QUE :HE:TENID

i BEPUBLICA DI: (o

OINCIDE:
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" estos derechos;

L

cancelacion volurtdrla y el registro dc lwencnas de u§o desesostderechos;
.b) Las acciones 'de competencia dés,]:.al ‘prbteccnéo -dcl' C(msumxdor
‘oposwlones u observaciones, cancelatién admmlstratlva y judicial,

‘nghdad medidas cautelares, concesion de licencias, la tutela, la
proteccién de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso_administrativos relacionados con
acciones y procesos que promovamos 0 Se nos
promuevan. Y para que en todos los asuntos arriba determinados,
puedan sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de

agentes oficiosos.

Dado y firmado hoy/Given and signed this May 11,

en/in__Tokyo, Japan

STl b

the above rights; b) Actions of unf com}:cmlcn. ‘frotection to the
oppositions or observatlons, adminisirative or Court

consumer,
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in general the civil, penal,
and administrative suits relating to those rights;. actions and suits
instituted 'by me (us) or against me (us). And that in all the above matters
they may substitute this Power of Attorney, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, resign, and ratify acts done by
representatives without a power of attorney.

2007

porby PAIICHI SANKYO COMPANY, LIMITED

By: \*/Py

Signature

Member of the Board and
Senior Executive Officer

' Fima Isutomu Une
¥

© CAVELIER ABOGADOS
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(,LR'I IFICACION NOTARIAL (SGCHEDAD) -

El infrascrito Notario Certifica: Que la firma que “antecede de

NOTARIAL CERTIF{CATION‘(CDMPANY)

The undersigned Notary certifies: That the preceding signature of

es auténtica; que el signatario desempefia actualmente el cargo
de

Tsutomu Une
1s authentlc th
Member o

f‘? 1gnatorg r[grentr?' d’xctg in the gosmon of
Executive

de la compafiia DAIICHI SANKYO COMPANY, LIMITED

>

of the company DAHCHI SANKYO COMPANY, LIMITED

sociedad que actualmente existe y est4 organizada de acuerdo a
las leyes de _Japén

a company currently existing and organized under the laws of
Japan

>

3

que la direccién de dicha compaifiia es _3-5-1, Nihonbashi
Honcho, Chuo-ku, Tokio 103-8426, Japén

that the address is _ 3-5-1, Nihonbashi Honcho,Chuo-ku,

Tokyo 103-8426, Japan

¥ que el signatario tiene facultad para otorgar este documento.

Todos los hechos anteriores le constan por haber examinado los
documentos respectivos y de todo ello da fe.
y firmado en

El_-

and that the signatory has the power to grant this document.

The Notary Public is aware and attests to the above facts upon
examination of the corresponding documents.
Given and signed in

On

El Notario Publico

(Firma-sello)

- The Notary Public
(Signature-seal)

This public document

"""""""""""""" [COMO - NDTARIA’ SFXTA DL CIRCU. G:DE ‘BOCUTAR)
bears the seal/stamp of .................... T ; ]
. Certified
5. al e, 6.the .........
7. DY
8. N
9. Seal/stamp 10. Signature

APOSTILLE
(Convention de La Haye du S octobre 1961)

1. COUNLLY: ..o

e R

© CAVELIER ABOGADOS
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T NOPARIAL® CERTIFICATE Registration No 8

This is to certify that the signature on the foregoing document
1S genuine and authentic signature of

Tsutomu Une, Member of the Board and Senior Executive Officer of
DATICHI SANKYO COMPANY, LIMITED,

a corporation existing and organized under the laws of Japan,
who has produced sufficient proof of his power to execute the

said instrument on behalf of the above-mentioned corporation.

MAY 14 2001

Tokvo LecaL Arrams Bureay -

Llyzgm?u&,ﬁu}f 2/ TADAHIKO MITSUDA -
N CHYODAKD NOTARY
JOKYO 4aPAN
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: JAPAN

‘ This public document

2. has been signed by ~ TADAHIKO MITSUDA »

3. acting in the capacity of Notary of the Tokyo Legal Alfairs-Bureau

"COMO:NOTARIA'SEXTA LSk CIROULD D COGHTAS)
4. bears the seal/stamp of  TAD) O MITSUDA | AGO CONSTAR QUELAFY »0c0§1,< CUINGIDE
Certified

al’Tokyo 6. MAY l

. by the Ministry of Foreign Affairs
.o07- N0 001643

. Seal/stamp: 10. Signature

Vi //Q/M»a.;/

Razuloyu OYABL

© oo =N W

For the Minister for Foreign Affairs




No. 001649 del Ministerio de Asuntos Extranjeros del Japon con fech

10

Libro de registro 2007 No.897

CERTIFICADO
Takashi Siroco, delegado del solicitante,el Gerente de Saiichi Sankyo Co.Ltd
Tsutomu Une, manifesto ante el suscrito que dicho seior reconoce la firma:
que aparece en el documento adjunto.

Por lo tanto certifico que esta firma es autentica.

5 8 B
Mayo 14, 2007, en el despacho notarial ﬁ m SR
L _ , =R 3 =z
2-1-1, Uchisaiwai-Cho, Chiyoda-Ku, Tokio. am o mﬁ
Notario adscrito al Departamento de Asuntos Juridicos de Tokio ’;g il 1«1%
Tadahiko Mitsuda (firma y sello oficial) LA™ < b S i
27 3
B 5 O
CERTIFICACION
Certifico que la finna que aparece arriba es del notario adscrito al Departagentoate
ow {20 G
Asuntos Juridicos de Tokio, y su sello estampado en el documento mﬁpﬁgges le&imo. %?
o Sod o
g T o B
| =i R
Mayo 14, 2007 = mgg“
pobd Xt
Director del Departamento de Asuntos Juridicos de Tokio B :_gg f’*jw
Nobuhisa Toda  -sello oficial- o B

ico'udjzg PARIA: SEXTA DEL CIRCULD. BE - BOGOT
. . . . D.C.: HAGD CONSTAR GUE LA FOTOCOPI Coticing
La presente traduccion oficial se ha efectuado bajo amparo de APOS THEPMEEL: ORIGINALQUE . HE T2NiDG

- BOGOTA D CRERYRICA DE ol

L

14,2007, y esta firmado por Kazutoyo Oyabe.

Traducror Oficial

Japonés - Espaiiol

.....

V Revclucican No. 909 dayo 8 1987
7 N nul
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TRADUCCION OFICIAL 186/2007 DE UN DOCUMENTO ESCRITO EN INGLES Y
EN ESPANOL DE ACUERDO CON EL CUAL DAIICHI SANKYO COMPANY
LIMITED., EMPRESA DOMICILIADA EN 3-5-1, NIHONBASHI HONCHO, CHUO-
KU, TOKIO 103-8426, JAPON OTORGA PODER A EMILIO FERRERO, TPA
31929, GONZALO PERDOMO, TPA 831; LUZ CLEMENCIA DE PAEZ, TPA 23555
Y A DANIEL PENA, TPA 65620.

EXPEDIDO Y FIRMADO HOY 11 DE MAYO DE 2007 EN TOKIO, JAPON POR
DATICHI SANKYO COMPANY, LIMITED.

FIRMADO: TSUTOME UNE, MIEMBRO DE LA JUNTA Y EJECUTIVO PRINCIPAL
CERTIFICACION NOTARIAL EN INGLES Y EN ESPANOL, PARA CERTIFICAR LA
COMPARECENCIA DE  TSUTOMU UNE, COMO MIEMBRO DE LA JUNTA Y
EJECUTIVO PRINCIPAL DE LA EMPRESA DATICHI SANKYO COMPANY LIMITED,
UNA EMPRESA ACTUALMENTE EXISTENTE Y CONSTITUIDA DE ACUERDO CON
LAS LEYES DE JAPON, CON DOMICILIO EN 3-5-1.NIHONBAST HONCHO,
CHUO-KU, TOKIO, 103-8426, JAPON.

CERTIFICACION NOTARIAL

REGISTRO 897

Por la presente certifico que la firma en el documento precedente
es la firma genuina y auténtica de TSUTOMU UNE, miembro de 1a
junta y ejecutivo principal de DAIICHI SANKYO COMPANY, LIMITED,
una sociedad constituida Y organizada de acuerdo con las leyes de

Japén, que ha presentado prueba suficieng

firmar dicho documento a nombre de dicha s

Firmado: Tadahiko Mitsuda, notario

SELLO: OFICINA DE ASUNTOS JURIDICOS DE

i

2CHOME UCHISAIWAICHO CHIYODA-KU TOKIO, JAPON.

APOSTILLA

(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1961)

1. PAIS: JAPON
Este documento publico

2. ha sido firmado por TADAHIKO MITSUDA



3.
juridicos de Tokio

4.

5. en Tokio,

07-no.001649
9.

10. Firma:

Exteriores.

COLO- 15869-845-001-8

WPCLO02G ID 9090

Bogoté,

KAZUTOYO OQYABE

13 de agosto de 2007.

y lleva el sello/estampilla de TADAHIKO MITSUDA

CERTIFICADO

6.

Sello: MINISTERIO DE ASUNTOS EXTERIORES, JAPON

a nombre del Ministro de

© ]
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- COMO:NGTARIA: SEXTA DEL CIRCLL O 8 £000
DC

;HAGO CONSTAR GUE LA FOTOCORIAEINE f
S ORIGINALEQUE - HE' TENIDO S DA
TAD.C:; REPUBLICADE COLGER

Ly

2

quien actua en su calidad de notario de la Oficina de asuntos

el 14 de mayo de 2007
por el Ministerio de Asuntos Exteriores

Asuntos
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(51) ERRHFEFE:

CO7D 235/12 (2006.01)
AGIK 3144184 (2006.01)
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DESCRIPTION
FUSED BICYCLIC HETEROARYL DERIVATIVE

Technical Field

The present invention relates to a medicine, in
particular, a novel fused bicyclic heteroaryl derivative
or a pharmacologically acceptable salt thereof, which has
a hypoglycemic effect or‘treats and/or prevents the onset
of a disorder of carbohydrate or lipid metabolism or a
disease mediated by peroxisome proliferator-activated
receptor (PPAR) 7.

The pfesent invention also relates to a therapeutic
agent and/or prophylactic agent for diabetes (especially
type II diabetes), hyperglycemia, hyperlipidemia,
adiposity, impaired glucose tolerance, insulin resistance,
impaired fasting glucose, cachexia, psocoriasis, diabetic
complications, arteriosclerosis, atherosclerosis,
hypertension, pancreatitis, polycystic ovary syndrome,
fatty liver, nonalcoholic steatohepatitis (NASH),
gestational diabetes mellitus, inflammatory disease,
cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease,
hyperuricemia, metabolic syndrome, or the like, which has
an effect of improving carbohydrate or lipid metabolism, -
an effect of improving insulin resistance, an
antiinflammatory effect or an effect of inhibiting the

growth of cancer cells, the therapeutic agent and/or
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prophylactic agent comprising a novel fused bicyclic
heteroaryl derivative or a pharmacologically acceptable

salt thereof as an active ingredient.

Background Art

In recent years, the number of patients with
metabolic syndrome such as type II diabetes,
hyperinsulinemia, dyslipidemia, adiposity, hypertension
or atherosclerotic disease has been increasing around the
world due to reasons such as changes in lifestyles.
Patients with metabolic syndrome have a several-fold
increased risk of coronary artery disease, cerebral
infarction and cerebral hemorrhage and are further
affected with chronic complications such as nephropathy,
neuropathy and retinopathy. The increase in the number
of patients with complications has been a major cause of
rising medical costs (Non-Patent Document 1).

Receﬁt researches have shown that ligands acting on
PPARy are useful for the prevention or improvement of a
pathology called metabolic syndrome such as type II
diabetes, hyperinsulinemia, dyslipidemia, adiposity,
hypertension, atherosclerotic disease or insulin
resistance (Non-Patent Document 2). Ligands acting on
PPARy inhibit the production of inflammatory cytokines
(Non-Patent Documents 3 and 4) and induce apoptosis to
inhibit the growth of cancer cells (Non-Patent Document
5). Therefore, the ligands are also useful for the

prevention or improvement of inflammatory disease or
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cancer. Specific examples of the ligands activating
PPARy include pioglitazone (Non-Patent Document 6) and
rosiglitazone (Non-Patent Document 7) classified into
thiazolidione drugs already medically used in the
treatment of type II diabetes. These thiazolidione drugs
have side effects such as fluid retention, body weight
increase and increased risks for heart disease.
Therefore, safer pharmaceuticals have been desired to be
developed (Patent Document 1). Many researchers have now
been researching and developing pharmaceuticals with an
aim to prevent or improve insulin resistance, diseases
caused by inflammation or the like, or metabolic syndrome
through researches of ligands activating or inhibiting
PPARa, PPARy or PPARO (Non-Patent Document 8).

Non-Patent Document 1: Annual Reports in Medicinal
Chemistry, 39, 41-56 (2004).

Non-Patent Document 2: Annual Reviews of Medicine,
53, 409-435 (2002).

Non-Patent Document 3: Nature, 391, 79-82 (1998).

Non-Patent Document 4: Nature, 391, 82-86 (1998).

Neon-Patent Document 5: Biochemical and Biophysical
Research Communications, 270, 400-405 (2000).

Non-Patent Document 6: Chem. Pharm. Bull., 39, 1440-
1445 (1991).

Non-Patent Document 7: Bioorganic and Medicinal
Chemistry Letter, 4, 1181-1184 (1994).

Patent Document 1: WO 2004/014308
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Non-Patent Document 8: Annual Report in Medicinal

Chemistry, 38, 71-80 (2003).

Disclosure of the Invention
Problems to be Solved by the Invention

The present inventors have condﬁcted extensive
studies to develop therapeutic agents and/or prophylactic
agents for disorders of carbohydrate or lipid metabolism
or diseases mediated by peroxisome proliferator-activated
receptor (PPAR) y. Thus, the inventors have found that
fused bicyclic heteroaryl derivatives having a specific
chemical structure have an excellent hypoglycemic effect
or have an effect of improving carbohydrate or lipid
metabolism, an effect of improving insulin resistance or
an effect of improving so-called metabolic syndrome such
as arteriosclerosis, hypertension, cardiovascular
disorder or complications derived from them or a
pathology caused by various inflammations. The inventors
have further found that the compounds are ligands acting
on PPARy and therefore have an effect of inhibiting the
growth of cancer cells. These findings have led to the
completion of the present invention.

Specifically, the present invention provides novel
fused bicyclic heterocaryl derivatives or
pharmacologically acceptable salts thereof, which are
useful as therapeutic agents or prophylactic agents for
metabolic syndrome, specifically, diseases such as

diabetes (especially type II diabetes), hyperglycemia,
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hyperlipidemia, adiposity, impaired glucose tolerance
(IGT), insulin resistance, impaired fasting glucose (IFG),
hypertension, fatty liver, nonalcoholic steatohepatitis
(NASH), diabetic complications (such as retinopathy,
nephropathy or neuropathy), arteriosclerosis, gestational
diabetes mellitus (GDM) or polycystic ovary syndrome
(PCOS), inflammatory disease (such as osteoarthritis,
pain or inflammatory enteritis), acne, sunburn, psoriasis,
eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease (such as systemic lupus
erythematosus, chronic rheumatism, Sjogren's syndrome,
systemic sclerosis, mixed connective tissue disease,
Hashimoto'é disease, Crohn's disease, ulcerative colitis,
idiopathic Addison's disease, male sterility,
Goodpasture's syndrome, rapidly progressive
glomerulonephritis, myasthenia gravis, polymyositis,
multiple sclerosis, autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura, Behcet's disease or
CREST syndfome), pancreatitis, cachexia, cancer (such as
gastric cancer, lung cancer, breast cancer, colon cancer,
prostate cancer, pancreatic cancer or liver cancer),

leukemia, sarcoma (such as liposarcoma), osteoporosis,
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involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease, hyperuricemia, dry eyes, or the like.

Means for Solving the Problems
The present invention relates to:
(1) A cdmpound having general formula (I):

[Formula 1]

R? | J\/o
o N N E

[wherein

R* represents a C;-C¢ alkyl group, a Cg-Ci9 aryl group
which may bé substituted with 1 to 5 group(s)
independently selected from Substituent Group a, a
heterocyclic group which may be substituted with 1 to 3
group (s} independently selected from Substituent Group a,
or a C3-C¢ cycloalkyl group,

R? represents a C;-C¢ alkyl group,

R’ represents a C¢-Cio aryl group which may be
substituted with 1 to 5 group(s) independently selected
from Substituent Group a or a heterocyclic group which

may be substituted with 1 to 3 group(s) independently

selected from Substituent Group a,

Q represents a group represented by the formula =CH-

or a nitrogen atom, and
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Substituent Group a represents a group consisting of
a halogen atom, a C;-Cg¢ alkyl group, a C;-C¢ hydroxyalkyl
group, a C:;-C¢ halogenated alkyl group, a carboxyl group,
a carbamoyl group, a C,-C; alkylcarbonyl group, a Cy-C
alkoxycarbonyl group, a hydroxy group, a C;-Cg alkoxy
group, a C;-C¢ halogenated alkoxy group, a Cy;-Cy
alkylcarbonyloxy group, a C;-C; alkoxycarbonyloxy group,
an amino group, a C;-C; alkylcarbonylamino group, a C;-C,
alkoxycafbonylamino group, a C;-C¢ alkylsulfonylamino
group, a 4-morpholinyl group and a di-(C;-Cs alkyl)amino
group] |
or a pharmacologically acceptable salt thereof.

Preferred embodiments of the present invention
include:

(2) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C;-C¢ alkyl group, a C;-C¢ alkoxy
group, a C;1-C¢ halogenated alkoxy group and an amino
group, or a 2,3-dihydro-l-benzofuran-6-yl group;

(3) The compound or pharmacolcgically acceptable
salt thereof according to (1), wherein R! is a 1-
ethylpropyl group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a

3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
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trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy-4-methylphenyl group, a 4-amino-3,5-
dimethylphenyl group or a 2,3-dihydro-l-benzofuran-6-vy1l
group;

(4) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro—3—fluorophenyl group, a 3-chloro-4-fluorophenyl
group, a 4-methylphenyl group or a 2,3-dihydro-1-
benzofuran-6-yl group;

(5) The compound or pharmacologically acceptable
salt thereof according to any one of (1) to (4), wherein
R? is a methyl group and Q is a group represented by the
formula =CH-;

{6) The compound or pharmacologically acceptable
salt thereof according to any one of (1) to (5), wherein
R is a phenyl group substituted with 1 to 3 fluorine
atom(s) and/or carboxyl group(s);

(7} The compound or pharmacologically acceptable
salt thereof according to any one of (1) to (5), wherein
R} is a 3~-carboxylphenyl group or & 3-carboxyl-5-
fluorophenyl group;

{8) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R! is a 1-
ethylpropyl group, a phenyl group which may be |
substituted with 1 to 3 group(s) independently selected

from a halogen atom, a C;-C¢ alkyl group, a C;-C¢ alkoxy
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group, a Ci;-C¢ halogenated alkoxy group and an amino
group, or a 2,3-dihydro-l-benzofuran-6-yl grbup, R? is a
methyl group, R?® is a phenyl group substituted with 1 to
3 fluorinevatom(s) and/or carboxyl group(s), and Q is a
group represented by the formula =CH- or a nitrogen atom;
(9) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R? is a 1-
ethylpropyl-group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fluorcphenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a
3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy-4-methylphenyl group, a 4-amino-3,5-
dimethylphenyl group or a 2,3-dihydro-l-benzofuran-6-yl
group, R? is a methyl group, R?® is a 3-carboxylphenyl
group or a 3-carboxyl-5-fluorophenyl group, and Q is a
group represented by the formula =CH- or a nitrogen atom;
(10) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 2-
fluoropheﬁyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3—chloro—4—fluofophenyl
group, a 4-methylphenyl group or a 2,3-dihydro-1-
benzofuran-6-yl group, R? is a methyl group, R® is a 3-
carboxylphenyl group or a 3-carboxyl-5-fluorophenyl group,

and Q is a group represented by the formula =CH-;
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{11) The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
having the general formula (I) is

3-{[6~(3~-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxylbenzoic acid,

3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
vlmethoxylbenzoic acid,
3-{[6-{(4-chloro-3~-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid,
3-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid,
3-{[6-(l-ethylpropoxy)~1l-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoic acid,
3—{[6f(2—fluorophenoxy)—l—methyl—lH—benzimidazol—2—
yllmethoxyl}benzoic acid,
3—{[l—méthyl—6—(4—methylphenoxy)—lH—benzimidazol—Z—
yvllmethoxyl}benzoic acid,
3—{[6;(3—ethylphenoxy)—l—methyl—lH—benzimidazol—2—
yvllmethoxylbenzoic acid,
3-{[6-(3-methoxyphenoxy)-1-methyl-1H-benzimidazol-2-
yvllmethoxy}benzoic acid,
3-({l-methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
.3—{[6—(2,5—difluorophenoxy)-l—methyl—lH—

benzimidazol-2-yllmethoxylbenzoic acid,
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3-{[6~-(3,4-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid,

3-{[6-(3-methoxy-4-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]jmethoxyl}benzoic acid,

3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1l-methyl-
1H-benzimidazol-2-yllmethoxylbenzoic acid,

3-{[3-methyl-5-(4-methylphenoxy)-3H-imidazo[4, 5-
blpyridin-2-yllmethoxyl}benzoic acid,

3-fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-b]lpyridin-2-yl]methoxy}benzoic acid or

3-{[5-(3,4-dimethylphenoxy)-3-methyl-3H-imidazo[4,5-
blpyridin-2-yllmethoxyl}benzoic acid;

(12) The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
having the general formula (I) is

3-{ [6- (3-fluorophenoxy) -1-methyl-1H-benzimidazol-2-
yvllmethoxyl}benzoic acid,

3-[6-(3-chlorophenoxy)-1l-methyl-1H-benzimidazol-2-
ylmethoxy]benzoic acid,

3—{L6—(4—chloro—3—fluorophenoxy)—1;methyl—lH—
benzimidazol-2-yl]lmethoxylbenzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid,
3-{[6~(2-fluorophenoxy) -1-methyl-1H-benzimidazol-2-
vi]methoxylbenzoic acid,
3—{[l—methy1—6—(4—methy1phenoxy)—lH—benzimidazol—Z—

vllmethoxyl}benzoic acid,
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3-{[{6-(2,5-difluorophenoxy)-1-methyl~1H-
benzimidazol-2-yl]lmethoxy}benzoic acid or

3-{[6-(2,3-dihydro-l-benzofuran-6-yloxy)-l-methyl-
1lH-benzimidazol-2-yllmethoxyl}benzoic acid;

(13) The compound according to (1), wherein the
compound having the general formula (I) is

3-{{6-(3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,

3-[6-{3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
yvlmethoxylbenzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid,
3-{[6-(2-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yvl]lmethoxy}benzoic acid,
3-{[1l-methyl-6-{4-methylphenoxy)-1H-benzimidazol-2-
v1llmethoxylbenzoic acid, |
3-{[6-(2,5-difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid or
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1-methyl-
1H-benzimidazol-2-yllmethoxy}benzoic acid;

(14) A pharmaceutical composition comprising the
compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active
ingredient;

{(15) The pharmaceutical composition according to

(14) for lowering blood glucose, comprising the compound
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according to any one of (1) to (13) or pharmacologically
acceptable salt thereof as an active ingredient;
(16) The pharmaceutical composition according to
(14) for the treatment and/or prevention of diabetes,
comprising the compound according to any one of (1) to
(13) or pharmacologically acceptable salt thereof as an
active ingredient;
{17) The pharmaceutical composition according to
(14) for the treatment and/or prevention of type II
* diabetes, comprising the compound according to any one of
’ (1) to (13) or pharmacologically acceptable salt thereof
as an active ingredient;

. (18) The pharmaceutical composition according to
(14) for activating PPARy, comprising the compound
according to any one of (1) to (13) or pharmacologically
acceptable salt thereof as an active ingredient;

{19) The pharmaceutical composition according to
(14) for improving carbohydrate or lipid metabolism, for
improving insulin resistance, for inhibiting inflammation
or for inhibiting the growth of cancer cells, comprising
‘ the compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active

‘ ingredient;

(20) The pharmaceutical composition according to
(14) for the treatment and/or prevention of a disease
caused by metabolic syndrome, comprising the compound
according to any one of (1) to (13) or pharmacologically

acceptable salt thereof as an active ingredient;
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(21) The pharmaceutical composition according to
(14) for the treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,
diabetic complications, arteriosclerosis, athérosclerosis,
gestational diabetes mellitus or polycystic ovary
syndrome( comprising the compound according to any one of
(1) to (13) or pharmacologically acceptable salt thereof
as an active ingredient;

(22) The pharmaceutical composition according to
(14) for the treatment and/or prevention of inflammatory
disease, cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or
hyperuricemia, comprising the compound according to any
one of (1) to (13) or pharmacologically acceptable salt
thereof as an active ingredient;

(23) The pharmaceutical composition according to
(14) for-the treatment and/or prevention of acne, sunburn,
psoriasis, eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,

leukemia, sarcoma or dry eyes, comprising the compound
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according to any one of (1) to (13) or pharmacologically
acceptable salt thereof as an active ingredient;

(24) A PPARy activator/modulator comprising the
compound aééording to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active
ingredient;

{25) Use of the compound according to any one of (1)
to (13) or pharmacologically acceptable salt thereof for
producing a pharmaceutical composition;

(26) The use according to (25), wherein the
pharmaceutical composition is a composition for lowering
blood glucose;

(27) The use according to (25), wherein the

pharmaceutical composition is a composition for treatment .

and/or prevention of diabetes;

(28) The use according to (25), wherein the
pharmaceutical composition is a composition for treatment
and/or prevention of type II diabetes;

(29) The use according to (25), wherein the
pharmaceutical composition is a composition for
activating PPARY;

(30) The use according to (25), wherein the
pharmaceutical composition is a composition for improving
carbohydrate or lipid metabolism, for improving insulin
resistance, for inhibiting inflammation or for inhibiting
the growth of cancer cells;

(31) The use according to (25), wherein the

pharmaceutical composition is a composition for the
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treatment and/or prevention of a disease caused by
metabolic syndrome;

(32) The use according to (25), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,
diabetic complications, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary
syndrome;

{33) The use according to (25), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of inflammatory disease,
cancer, osteoporosis, involutional osteoporosié,
neurodegenerative disease, Alzheimer's disease or
hyperuriceﬁia;

(34) The use according to (25), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of acne, sunburn, psoriasis,
eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,

leukemia, sarcoma or dry eyes;
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(35) The use according to (25), wherein the
pharmaceutical composition is a PPARy
activator/modulator;

(36) A method for lowering blood glucose, comprising
administering a pharmacologically effective amount of the
compound according to any one of (1) to (13) or
prharmacologically acceptable salt thereof to a warm-
blocoded animal;

(37) A method for activating PPARy, comprising
administering a pharmacologically effective amount of the
compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof to a warm-
blooded aﬁimal;

(38) A method for improving carbohydrate or lipid
metabolism, for improving insulin resistance, for
inhibiting inflammation or for inhibiting the growth of
cancer cells, comprising administering a
pharmacologically effective amount of the compound
according to any one of (1) to (13) or pharmacologically
acceptable salt thereof to a warm-blooded animal;

{39) A method for the treatment and/or prevention of
a disease, comprising administering a pharmacologically
effective amount of the compound according to any one of
(1) to (13) or pharmacologically acceptable salt thereof
to a warm-blooded animal;

(40) The method according to (39), wherein the

disease 1s diabetes;
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(41) The method according to (39), wherein the
disease is type II diabetes;

(42) The method according to (39), wherein the
disease is a disease caused by metabolic syndrome;

(43) The method according to (39), wherein the
disease is hyperglycemia, hyperlipidemia, adiposity,
impaired glucose tolerance, insulin resistance, impaired
fasting glucose, hypertension, fatty liver, nonalccholic
steatohepatitis, diabetic complications, arteriosclerosis,
atherosclerosis, gestational diabetes mellitus or
polycystic ovary syndrome;

(44) The method according to (39), wherein the
disease is inflammatory disease, cancer, osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease or hyperuricemia;

(45) The method according to (39), wherein the
disease is acne, sunburn, psoriasis, eczema, allergic
disease, aéthma, peptic ulcer, ulcerative colitis,
Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy,
ischemic heart disease, cerebrovascular disorder,
peripheral circulatory disturbance, autoimmune disease,
pancreatitis, cachexia, leukemia, sarcoma or dry eyes;
and

{(46) The method according to any one of (36) to (45),

wherein the warm-blooded animal is a human.
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The "C;-C¢ alkyl group" in the present invention is a
linear or branched alkyl group having 1 to 6 carbon
atom(s). Examples of such a group include a methyl group,
an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, an s-butyl group, a t-
butyl group, a pentyl group, an isopentyl group, a 2-
methylbutyl group, a neopentyl group, a l-ethylpropyl
group, a hexyl group, an isohexyl group, a 4-methylpentyl
group, a 3-methylpentyl group, a 2-methylpentyl group, a
l-methylpentyl group and a 3,3-dimethylbutyl group. The
group is preferably a l-ethylpropyl group for R! and is
preferably a linear or branched alkyl group having 1 to 4
carbon atom(s) (C;-C4 alkyl group), more preferably a
methyl group or an ethyl group (C:-C; alkyl group), and
more preferably a methyl group for other substituents.

The "C3-Cs cycloalkyl group" in the present invention
is a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group or a cyclohexyl group, and is preferably a
cyclopentyl group.

The "halogen atdm" in the present invention is a
fluorine atom, a chlorine atom, a bromine atom or an
iodine atom. The halogen atom is preferably a fluorine
atom or a chlorine atom.

The "C;-C¢ hydroxyalkyl group" in the present
invention is a group in which a hydroxy group is bonded
to the above-mentioned "C;-Cs alkyl group". The group is,
for example, a hydroxymethyl group, a hydroxyethyl groﬁp

or a hydroxypropyl group, and is preferably a group in
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which a hydroxy group is bonded to a linear or branched
alkyl group having 1 to 4 carbon atom(s) (Cl—C4Aa1kyl
group substituted with a hydroxy group), more preferably
a hydroxymethyl group or a 2-hydroxyethyl group, and
still morevpreferably a hydroxymethyl group.

The "C;-C¢ halogenated alkyl group" in the present
invention is a group in which the same or different 1 to
5 above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-Cgs alkyl group". Examples of such a group
include a trifluoromethyl group, a trichloromethyl group,
a difluoromethyl grdup, a dichloromethyl group, a
dibromomethyl group, a fluoromethyl group, a 2,2,2-
trifluoroethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethyl group, a 2-chloroethyl group and a 2-
fluoroethyl group. The group is preferably a group in
which the same or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "C;-C4
alkyl group" (C;-C4 halogenated alkyl group), more
preferably‘a group in which the same or different 1 to 5
above-mentioned "halogen atom" are bonded to the above-

mentioned "C;-C; alkyl group" (C;-C, halogenated alkyl

group), and still more preferably a trifluoromethyl group.

The "C;-C; alkylcarbonyl group" in the present
invention i1s a group in which the above-mentioned JCI—CS
alkyl group" is bonded to a carbonyl group. Examples of
such a group include an acetyl group, a propionyl group,

a butyryl group, an isobutyryl group, a pentanoyl group,

a pivaloyl group, a valeryl group and an isovaleryl group.
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The group is preferably a group in which the above-
mentioned "C;-C4 alkyl group" is bonded to a carbonyl
group (Cy-Cs alkylcarbonyl group), more preferably an
acetyl group or a propionyl group (C;-C; alkylcarbonyl
group), and still more preferably an acetyl group.

The "C;-C¢ alkoxy group" in the present invention is
a group in which the above-mentioned "C;-Cs alkyl group"
is bonded to an oxygen atom, and is a linear or branched
alkoxy group having 1 to 6 carbon atom(s). Examples of
such a group include a methoxy group, an ethoxy group, a
Dropoxy group, an isopropoxy group, a butoxy group, an
isobutoxy group, an s-butoxy group, a t-butoxy group, ‘a
pentoxy group and a 2-methylbutoxy group. The group is
preferably a linear or branched alkoxy group having 1 to
4 carbon atom(s) (C1-C4 alkoxy group)., and more
preferably a methoxy group or an isSopropoxy group.

The "CZ—C7 alkoxycarbonyl group" in the present
invention is a group in which the above-mentioned "C;-Cg
alkoxy group" is bonded to a carbonyl group. Examples of
such a group include a methoxycarbonyl group, an
ethoxycarbonyl group, a propoxycarbonyl group, an
isopropoxycarbonyl group, a butoxycarbonyl group, an
isobutoxycarbonyl group, an s-butoxycarbonyl group, a t-
butoxycarbonyl group and a pentoxycarbonyl group. The
group is preferably a group in which the above-mentioned
"Cy1-C4 alkoxy group" is bonded to a carbonyl group (C;-Cs

alkoxycarbonyl group), more preferably a methoxycarbonyl
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group or an ethoxycarbonyl group (C;~-Cs; alkoxycarbonyl
group), and still more preferably a methoxycarbonyl group.

The "C;-C¢ halogenated alkoxy group" in the present
invention is a group in which the same or different 1 to
5 above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-Cs alkoxy group". Examples of such a group
include a trifluoromethoxy group, a trichloromethoxy
group, a difluoromethoxy group, a fluoromethoxy group, a
2,2,2-trifluorocethoxy group, a 2,2,2-trichloroethoxy
group, a 2-bromoethoxy group, a 2-chloroethoxy group and
a 2-fluoroethoxy group. The group is preferably a group
in which the same or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "C;-C4
alkoxy.group" (C1~C4 halogenated alkoxy group), more
preferably a group in which the same or different 1 to 5
above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-C; alkoxy group" (Ci;-C; halogenated alkoxy
group), and still more preferably a trifluoromethoxy
group.

The "C;-C; alkylcarbonyloxy group" in the present
invention is a group in which the above-mentioned "C,-Cy
alkylcarbonyl group" is bonded to an oxygen atom.
Examples of such a group include an acetoxy group, a
propionyloxy group, a butyryloxy group and an
isobutyryloky group.' The group is preferably a group in
which the above-mentioned "C,-Cs alkylcarbonyl group" is
bonded to an oxygen atom (C;-Cs alkylcarbonyloxy group),

more preferably an acetoxy group oOr a propionyloxy group
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(C2-C3 alkylcarbonyloxy group), and still more preferably
an acetoxy group.

The "C;-C; alkoxycarbonyloxy group" in the present
invention is a group in which the above-mentioned "C;-Cy
alkoxycarbonyl group” is bonded to an oxygen atom.
Examples of such a group include a methoxycarbonyloxy
group, an ethoxycarbonyloxy group, a proboxycarbonyloxy
group, an 1isopropoxycarbonyloxy group, a
butoxycarbonyloxy group and an isobutoxycarbonyloxy group.
The group is preferably a group in which the above-
mentioned "C,-Cs alkoxycarbonyl group" is bonded to an
oxygen atom (C;-Cs alkoxycarbonyloxy group), more
preferably a methoxycarbonyloxy group or an
ethoxycarbonyloxy group (Cy;-C; alkoxycarbonyl group), and
still more preferably a methoxycarbonyl group.

The "C,-Cy alkylcarbonylamino group" in the present
invention is a group in which one carbonyl group with the
above-mentioned "C;-Cgs alkyl group“'bonded thereto is
bonded to ah amino group. Examples of such a group
include an acetamido group, an ethylcarbonylamino group,
a propylcarbonylamino group, an isopropylcarbonylamino
group and a butylcarbonylamino group. The group is
preferably a group in which one carbonyl group with the
above-mentiohed "C;-Cs alkyl group" bonded thereto is
bonded to an amino group (C;-Cs alkylcarbonylamino group),

and more preferably an acetamido group or an

ethylcarbonylamino group (C;-C3; alkylcarbonylamino group).
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The "C,;-C; alkoxycarbonylamino group" in the present
invention is a group in which one carbonyl group with the
above-mentioned "C;-Cq alkoxy group" bonded thereto is
bonded to an amino group. Examples of such a group
include a methoxycarbonylamino group, an
ethoxycarbonylamino group, a propoxycarbonylamino group,
an isopropoxycarbonylamino group, a butoxycarbonylamino
group, an isobutoxycarbonylamino group and an s-
butoxycarbonylamino group. The group is preferébly a
group in which a carbonyl group with the above-mentioned
“C1-C4 alkoxycarbonyl group" bonded thereto is bonded to
an amino group (C;-Cs alkoxycarbonylamino group), more
preferably a methoxycarbonyloxyamino group or an
ethoxycarbonyloxyamino group (C,;-Cs alkokycarbonylamino
group), and still more preferably a methoxycarbonylamino
group.

The "C;-C¢ alkylsulfonylamino group" in the present
invention is a group in which one sulfonyl group with the
above-mentioned "C;-C¢ alkyl group" bonded thereto is
bonded to an amino group. Examples of such a group
include a methylsulfonylamino group, an
ethylsulfonylamino group, a propylsulfonylamino group, an
isopropyléulfonylamino group and a butylsulfonylamino
group. The group is preferably a group in which one
sulfonyl group with the above-mentioned "C:-C; alkyl
group" bonded thereto is bonded to an amino group (mono-
C;1-C4 alkylsulfonylamino group), more preferably a

methylsulfonylamino group or an ethylsulfonylamino group
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(mono~C1—C2 alkylsulfonylamino group), and still more
preferably a methylsulfonylamino group.

The "di-(C;-C¢ alkyl)amino group" in the present
invention is a group in which the same or different two
above-mentioned "C;-C¢ alkyl group" are bonded to an
amino group. Examples of such a group include a
dimethylamino group, a diethylamino group, a
dipropylamino group, a diisopropylamino group, a
dibutylamino group, a diisobutyiamino group, a
dipentylamino group, a diisopentylamino group, a
dineopentylamino group, a dihexylamino group, an N-ethyl-
N-methylamino group, an N-methyl-N-propylamino group, an
N-isopropyl-N-methylamino group, an N-butyl-N-methylamino
group, an N-isobutyl-N-methylamino group, an N-methyl-N-
pentylamino group, an N-isopentyl-N-methylamino group, an
N-ethyl-N-propylamino group, an N-ethyl-N-isopropylamino
group, an.N—butyl—N—ethylamino group and an N-ethyl-N-
isopentylamino group. The group is preferably a group in

which the same or different two above-mentioned "C;-C4

- alkyl group" are bonded to an amino group {(di-(Ci;-Cq

alkyl)amino group), more preferably a dimethylamino group,
a diethylamino group or an N-ethyl-N-methylamino group
(di-(C1-C; alkyl)amino group), and still more preferably
a dimethylamino group.

The "Cs-Cip aryl group" in the present invention is
an aromatic hydrocarbon group having 6 to 10 carbon atoms.
The group is preferably a phenyl group or a naphthyl

group, and more preferably a phenyl group.
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The "heterocyclic group" in the present invention is
a four- to seven-membered heterocyclic group which
contains 1 to 3 sulfur atom(s), oxygen atom(s) or/and
nitrogen atom{s) and may further contain 1 or 2 nitrogen
atom(s) and in which two oxygen atoms may be bonded to
the sulfﬁr atom. Examples of such a group include
"aromatic héterocyclic group" such as a furyl group, a
thienyl group, a pyrrolyl group, an azepinylvgroup, a
pyrazolyl group, an imidazolyl group, an oxazolyl group,
an isoxazolyl group, a thiazolyl group, an isothiazolyl
group, a'1,2,3—oxadiazolyl group, a triazolyl group, a
tetrazolyl group, a thiadiazolyl group, a pyranyl group,
a pyridyl group, a pyridazinyl group, a pyrimidinyl group
andla pyrazinyl group; and "partially or completely
reduced saturated heterocyclic group" such as a
tetrahydropyranyl group, a tetrahydrothienyl group, a
morpholinyl group, a thiomorpholinyl group, a
pyrrolidinyl group, a pyrrolinyl group, an imidazolidinyl
group, a pyrazolidinyl group, a piperidinyl group, a
piperazinyl group, an oxazolidinyl group, an
isoxazolidinyl group, a thiazolidinyl group, a
pyrazolidinyl group, a dioxolanyl group and a dioxanyl
group. The above heterocyclic group may be fused with
another cyclic group such as a benzene ring ("fused
bicyclic hetercaryl group"). Examples of such a group
include a benzothienyl group, a benzothiaiolyl group, a
benzoxazolyl group, an isobenzofuranyl group, a 1,3-

dihydroisobenzofuranyl group, a quinolyl group, a 1,3-
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benzodioxolanyl group, a 1,4-benzodioxanyl group, an
indolyl group, an isoindolyl group and an indolinyl group.
The group is preferably a six—membered heterocyclic group
or a fused bicyclic hetercaryl group containing 1 to 3
sulfur atom(s), oxygen atom{s) or/and nitrogen atom(s),
more preferably a pyridyl group, a morpholinyl group, a
tetrahydro-2H-pyran group, a tetrahydrofuranyl group, a
2,3~-dihydro-l-benzofuran group or a 1,3-benzodioxocle
group, still more preferably a 3-pyridyl group, a 4-
morpholinyl group, a tetrahydro-2H-pyran-4-yl1 group, a
tetrahydrofuran-3-yl group, a 2,3-dihydro-1l-benzofuran-6-
vl group or a 1,3-benzodioxol-5-yl group, and
particularly preferably a 2,3-dihydro-l-benzofuran-6-yl
group.

The "Cg-Cip aryl group which may be substituted with
1 to 5 group(s) independently selected from Substituent
Group a" in the present invention 1s the aforementioned
"Ce¢-Cip aryl group" which may be substituted with 1 to 5
group(s) independently selected from Substituent Group a.
Such a group for R! is preferably a phenyl group which
may be substituted with 1 to 3 group(s) independently
selected from a halogen atom, a C1-Cs alkyl group, a C;-Cg
alkoxy group, a C;-Cs halogenated alkoxy group and an
amino group, more preferably a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5~
difluorophenyl group, a 4-chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a

3~ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
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trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3—methoxy—4—methylphenyl group or a 4-amino-3,5-
dimethylphenyl group, and still more preferably a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl
group or a 4-methylphenyl group. Such a group for R® is
preferably a phenyl group substituted with 1 to 3
fluorine atom(s) and/or carboxyl group(s), and more
preferably a 3-carboxylphenyl group or a 3-carboxyl-5-
fluorophenyl group.

The "heterocyclic group which may be substituted
with 1 to 3 group(s) independently selected from
Substituent Group a" in the present invention is the
aforementioned "heterocyclic group" which may be
substituted;with 1 to 3 group(s) independently selected
from Substituent Group a. Such a group is preferably a
pyridyl group substituted with 1 to 3 group(s)
independently selected from a halogen atom and a C;-Cg
alkoxy group, a pyridyl group, a tetrahydro-2H-pyran-4-yl
group, a tétrahydrofuran—3—yl group, a 2,3-dihydro-1-
benzofuran-6-yl group or a 1,3-benzodioxol-5-yl group,
and more preferably a 2,3-dihydro-l-benzofuran-6-yl group.

In the present invention, R! is preferably a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C;-C¢ alkyl group, a C;-Cs alkoxy

group, a C;-C¢ halogenated alkoxy group and an amino
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group, Or a 2,3-dihydro—l—benzofurah—6—yl group. R! is
more preferably a l-ethylpropyl group, a 2-fluorophenyl
group, a 3-fluorophenyl group, a 3-chlorophenyl group, a
2,5-difluorophenyl group, a 4-chloro-3-fluorophenyl group,
a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group,

a 3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy-4-methylphenyl group, a 4-amino-3,5-
dimethylphenyl group or a 2,3-dihydro-l-benzofuran-6-yl
group. R! is still more preferably a 2-fluorophenyl
group, a 3-fluorophenyl group, a 3-chlorophenyl group, a
2,5-difluorophenyl group, a 4-chloro-3-fluorophenyl group,
a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group
or a 2,3-dihydro-l1-benzofuran-6-yl group.

In the present invention, R? is preferably. a methyl
group.

In the present invention, R’ is preferably a phenyl
group substituted with 1 to 3 fluorine atom(s) and/or
carboxyl group(s). R? is more preferably a 3-
carboxylphenyl group or a 3-carboxyl-5-fluorophenyl group.

In the present invention, Q is preferably a group
represented by the formula =CH-.

The fused bicyclic heterocaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
includes all isomers (such as a keto-enol isomer, a

diastereomer, an optical isomer, a rotamer, etc.).
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The fused bicyclic heterocaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
has various isomers because asymmetric carbon atom(s)
exist in the molecule. These isomers and mixtures of
these isomers of the present invention are all
represented by a single formula, specifically, the
general formula (I). Accordingly, the present invention
includes all of these isomers and mixtures of these
isomers invarbitrary ratios.

The fused bicyclic heterocaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
has a double bond in its molecule and therefore has
various geometric isomers. These isomers and mixtures of
these_isomers of the present invention are all
represented by a single formula, specifically, the
general formula (I). Accordingly, the present invention
includes all of these isomers and mixtures of these
isomers in arbitrary ratios.

The aforementioned stereoisomers can be obtained by
sYnthesizing the compound of the present invention using
a stereospecific raw material compound or using an
asymmetric synthesis or asymmetric induction technique or
by isolating the synthesized compound of the present
invention by a common optical resolution or separation

method if desired.
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The "pharmacologically acceptable salt thereof"
represents a salt that can be obtained by reacting the
fused bicyclic heterocaryl derivative having the generai
formula (I) according to the present invention having a
basic group such as an amino group with an acid or
reacting the derivative having an acidic group such as a
carboxyl group with a base.

Preferable examples of the salt based on a basic
group include hydrohalides such as hydrofluoriaes,
hydrochlorides, hydrobromides and hydroiodides; inorganic
acid salts such as nitrates, perchlorates, sulfates and
phosphates; alkyl sulfonates such as methanesulfonates
and ethanesulfonates; haloalkyl sulfonates such as
trifluoromethanesulfonates; aryl sulfonates such as
benzenesulfonates and p-toluenesulfonates; and organic
acid salts such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates, oxalates and
maleates.-

On the other hand, preferable exampies of the salt
based on an acidic group include alkali metal salts such
as sodium salts, potassium salts and lithium salts;
alkali earth metal salts such as calcium salts and
magnesium salts; and metal salts such as aluminum salts
and iron salts.

The fused bicyclic hetercaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention

may absorb moisture or adsorb water to form a hydrate
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when léft to stand in the air or in a purification or
preparation step, and such a hydrate is also included in
the salt of the present invention.

The fused bicyclic heteroaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
may absorb some other specific solvent(s) to form a
solvate, and such a solvate is also included in the salt
of the present invention.

Specific examples of the compound having the general
formula (I) according to the present invention include
compounds shown in the following Table 1; however, the
present iﬁ§ention is not limited to these groups.

The abbreviations in the following Table 1 are as
follows. Specifically,

Me represents a methyl group,

Et represents an ethyl group,

1-Et-Pr represents an l-ethylpropyl group,

Cycpent represents a cyclopentyl group,

Ph represents a phenyl group,

3-COH-Ph represents a 3—carboxyphenyl group,

4-Mor represents a 4-morpholinyl group,

5-CO;H-3-Py represents a 5-carboxy-3-pyridyl group,

Het (A) represents a tetrahydro-2H-pyran-4-yl group,

Het (B) represents a tetrahydrofuran-3-yl group,

Het (C) represents a 2,3-dihydro-l-benzofuran-6-yl
group, and

Het (D) represents a 1,3-benzodioxol-5-yl group.
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(Table 1)
[Formula 2]
“ T
;
R \\C) \\?Q WJ//J\\\”//()\qu
Me
(la)
Compound No. R! 0 R3
1-1 ' Et =CH- 2-CO,H-Ph
1-2 Et =CH- 2-CO,;Et-Ph
1-3 Et =CH- 3-CO,H-Ph
1-4 Et =CH- 3-CO,Me-Ph
1-5 Et =CH- 4-CO,H-Ph
1-6 ” Et =CH- 4-CO,Et-Ph
1-7 Et =CH- 5-CO,H-3-Py
1-8 Et =CH- 5-CO,Me-3-Py
1-9 Et N 2-CO,H-Ph
1-10 : Et N 2-CO;Et-Ph
1-11 Et N 3-CO,H-Ph
1-12 Et N 3-CO,Me-Ph
1-13 Et N 4-CO3H-Ph
1-14 Et N 4-CO,Et-Ph
1-15 Et N 5-CO,H-3-Py
1-16 Et N 5-CO;Me-3-Py
1-17 Ph =CH- 2-CO,H-Ph
1-18 Ph =CH- 2~CO,Et-Ph
1-19 Ph =CH- 3-CO3H-Ph
1-20 Ph =CH- 3-CO,Me~Ph
1-21 Ph =CH- 4-COyH-Ph
1-22 Ph =CH- 4-CO,;Et-Ph
1-23 Ph =CH- 5-CO,H-3-Py
1-24 Ph =CH- 5-CO,Me-3-Py
1-25 Ph N 2-CO,H-Ph
1-26 Ph N 2-CO;Et-Ph
1-27 Ph N 3-CO,H-Ph
1-28 Ph N 3-CO;Me-Ph
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1-29
1-30
1-31
1-32
1-33
1-34
1-35
1-36
1-37
1-38
1-39
1-40
1-41
1-42
1-43
1-44
1-45
1-46
1-47
1-48
1-49
1-50
1-51
1-52
1-53
1-54
1-55
1-56
1-57
1-58
1-59
1-60
1-61
1-62
1-63
1-64
1-65
1-66
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Ph
Ph
Ph
Ph
3-F-pPh
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-pPh
3-F-pPh
3-F-Ph
3-F-Ph
3-F-Ph
3-Cl-pPh
3-Cl-pPh
3~-Cl-Ph
3-Cl-pPh
3-Cl-pPh
3-Cl-pPh
3-Cl-pPh
3-Cl-Ph
3-Cl-Ph
3-Cl-pPh
3-Cl-Ph
3-Cl-Ph
3-Cl-Ph
3-Cl-Ph
3-Cl-pPh
3-Cl-Ph
3-(4-Mor)-Ph
3-(4-Mor)-pPh
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=CH-

4-COzH-Ph
4-CO;Et-Ph
5-COyH~-3-Py
5-CO;Me-3-Py
2-COzH-Ph
2-CO3Et-Ph
3-COzH-Ph
3-CO,Me-Ph
4-CO3H-Ph
4-CO,Et-Ph
5-CO3;H-3-Py
5-CO;Me-3-Py
2-CO3H-Ph
2-C0O3Et-Ph
3-CO;H-Ph
3-C0O3;Me-Ph
4-CO3H~-Ph
4-COzEt-Ph
5-CO3;H-3-Py
5-C0O,Me-3-Py
2-COzH-Ph
2-CO3Et-Ph
3~COzH-Ph
3-C0O;Me-Ph
4-CO,H-Ph
4-COEL~-Ph
5-CO3H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-COzEt-Ph
3-CO,H-Ph
3-CO;Me-Ph
4~CO3H-Ph
4-COzEt-Ph
5-CO;H-3-Py
5-CO;Me-3-Py
2-CO3H-Ph
2-COzEt-Ph
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1-69
1-70
1-71
1-72
1-73
1-74
1-75
1-76
1-77
1-78
1-79
1-80
1-81
1-82
1-83
1-84
1-85
1-86
1-87
1-88
1-89
1-90
1-91
1-92
1-93
1-94
1-95
1-9¢6
1-97
1-98
1-99
1-100
1-101
1-102
1-103
1-104
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2,4-Cl,-Ph
2,4-Cl;-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cly-Ph
2,4-Cl,~-Ph
2,4-Cl,-Ph
2,4-Cl,-pPh
2,4-Cl,-pPh
2,4-Cly~-pPh
2,4-Cl,-Ph
2,4-Cl;~-Ph
2,4-Cl,-pPh
2,4-Cl,-Ph
2,4-Cl,-Ph
4-Cl1-3-F~Ph
4-Cl1-3-F-pPh
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
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CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-

3-CO3H-Ph
3-CO;Me-Ph
4-CO;H-Ph
4-CO3Et-Ph
5-COH-3-Py
5-CO;Me-3-Py
2-COzH-Ph
2-C0O3Et-Ph
3-CO3H-Ph
3-CO;Me-Ph
4-CO3;H-Ph
4-CO,Et-Ph
5-C0O3H-3-Py
5-COMe-3-Py
2~COyH-Ph
2-CO3Et-Ph
3-COzH-Ph
3-CO;Me-Ph
4-CO3HE-Ph
4-CO,Et-Ph
5-CO;H-3-Py
5-CO;Me~3-Py
2-CO3H-Ph
2-CO,Et-Ph
3-COzH-Ph
3-CO,Me-Ph
4-CO3H-Ph
4-COzEt-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO3Et-Ph
3-CO,H-Ph
3-CO;Me-Ph
4-COyH-Ph
4-CO,Et-Ph
5-COH-3-Py
5-CO;Me-3~Py

HO



1-105
1-106
1-107
1-108
1-109
1-110
1-111
1-112
1-113
1-114
1-115
1-116
1-117
1-118
1-119
1-120
1-121
1-122
1-123
1-124
1-125
1-126
1-127
1-128
1-129
1-130
1-131
1-132
1-133
1-134
1-135
1-136
1-137
1-138
1-139
1-140
1-141
1-142
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4-Cl1-3-F-pPh
4-Cl-3-r-pPh
4-Cl-3-F-pPh
4-Cl-3-F-Ph
4-Cl1-3-F-Ph
4-C1-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
3-Cl-4-F-Ph
3~Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3~Cl-4-F-Ph
3-Cl-4-F-~Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-pPh
3-Cl-4-F-Ph
3-Cl-4-F-pPh
3-Cl-4-F-Ph
3-Cl-4-F-Ph
4-NH;-3,5-Me,-Ph
4-NH,-3,5-Me,-Ph
4-NH;-3,5~Me,-Ph
4-NH;-3,5-Me,-Ph
4-NH;~-3,5-Me;~Ph
4-NH;~-3,5-Me,-Ph
4-NH;-3,5-Me,-Ph
4-~NH;-3,5-Me,-Ph
4-NH,;~3,5-Me,~-Ph
4-NH;-3,5-Me;-Ph
4-NH;~-3, 5-Me,-Ph
4-NH,-3,5-Me,~Ph
4-NH,-3,5-Me;-Ph
4-NH;-3,5-Me;-Ph
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=CH-~
=CH-
=CH-
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=CH-
=CH-
=CH-
=CH-

=CH-

2 2 2 2 2

2-CO,H-Ph
2-C0OEt-Ph
3-CO;H-Ph
3-COzMe~Ph
4-CO,H-Ph
4-CO;Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-COzH-Ph
2-COzEt-Ph
3-COyH-Ph
3-CO;Me-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-COzH-3-Py
5-CO;Me-3-Py
2-CO3H-Ph
2-COEt-Ph
3-CO3H-Ph
3-CO;Me-Ph
4-CO;H-Ph
4-CO,Et-Ph
5-CO3H-3-Py
5~-CO;Me-3-Py
2-C0O3H-Ph
2-COEt-Ph
3~CO3H-Ph
3-CO;Me-Ph
4-CO3H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-C0O3H-Ph
2-CO3Et-Ph
3-CO,H-Ph
3-CO3Me~Ph
4-COzH-Ph
4-CO3;Et-Ph



1-143
1-144
1-145
1-146
1-147
1-148
1-149
1-150
1-151
1-152
1-153
1-154
1-155
1-156
1-157
1-158
1-159
1-160
1-161
1-162
1-163
1-164
1-165
1-166
1-167
1-168
1-169
1-170
1-171
1-172
1-173
1-174
1-175
1-176
1-177
1-178
1-179
1-180
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4-NH,-3,5-Me,-Ph
4-NH3-3, 5-Me,-Ph

3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
3-Py
1-Et-Pr
Cycpent
Cychex
2-F-Ph
4-F-Ph
2-Me-Ph
3-Me-Ph
4-Me-Ph
2-Et-Ph
3-Et-Ph
4-Et-Ph
2-0OMe-Ph
3-COMe-Ph
4-0OMe-Ph
3-CF53-Ph
3-0CF3-Ph
3-NMe,-Ph
2,4-F,-Ph
2,5-F,-Ph
3,4-F,-Ph
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5-CO;H-3-Py
5-CO;Me-3-Py
2~CO;H-Ph
2-COzEt-Ph
3-COzH-Ph
3-CO;Me~-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO;H-3-Py
5-C0OyMe-3-Py
2-CO,H-Ph
2-CO3Et~-Ph
3-CO;H-Ph
3-CO;Me-Ph
4-CO;H-Ph
4-COEt-Ph
5-COyH-3-Py
5-CO;Me-3-Py
3-CO,H-Ph
3-CO3H-Ph
3-CO;H-Ph
3-COz;H-Ph
3-CO;H-Ph
3-COH~Ph
3-CO,H-Ph
3-CO;H-Ph
3-CO;H-Ph
3-COzH-Ph
3-CO3H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO;H-Ph
3-CO;H-Ph
3-CO,H-Ph

3-CO,H-Ph

3-CO3H-Ph
3-COzH-Ph
3-CO3H-Ph

S



1-181
1-182
1-183
1-184
1-185
1-186
1-187
1-188
1-189
1-190
1-191
1-192
1-183
1-194
1-195
1-196
1-197
1-198
1-199
1-200
1-201
1-202
1-203
1-204
1-205
1-206
1-207
1-208
1-209
1-210
1-211
1-212
1-213
1-214
1-215
1-216
1-217
1-218
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3,5-F;~-pPh
2~-F-4-Me-Ph
4-F-2-Me-Ph
2-F-5-Me-Ph
5-F-2-Me-Ph
3-F-4-Me-Ph
4-F-3-Me-Ph
3-F-5-Me-FPh
2~F-4-0OMe-Ph
4-F-2-0OMe-Ph
2-F-5-0OMe-Ph
5-F-2-OMe-Ph
3-F-4-0OMe-Ph
4-F~-3-0OMe-Ph
3-F-5-0OMe-Ph
2,4-Me,-Ph
2,5-Me,-Ph
3,4-Me,-Ph
3,5-Me,-pPh
2-0OMe-4-Me-Ph
4-OMe-2-Me~Ph
2-OMe-5-Me~Ph
5-OMe-2-Me-Ph
3-OMe-4-Me-Ph
4-0OMe-3-Me-Ph
3-OMe-5-Me-Ph
3-Cl-5-F-Ph
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CH-
CH-
CH-
CH-
CH~-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH~

3-COzH-Ph
3-CO;H-Ph
3-CQOyH-Ph
3-COzH-Ph
3-CO3H-Ph
3-COyH-Ph
3-CO;H-Ph
3-CO3H-Ph
3-CO;H-Ph
3-CO,H~Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO3H-Ph
3-CO;H-Ph
3-COzH-Ph
3-CO,H-Ph
3-CO;H-Ph
3-COzH-Ph
3-COzH-Ph
3-CO,H-Ph
3-CO3H-Ph
3-COH~Ph
3~COzH-Ph
3-COyH-Ph
3-COzH-Ph
3-CO;H-Ph
3~COzH-Ph
3-CO;H-Ph
3-CO;H-Ph
3-COzH-Ph
3-COH-Ph
3-CO;H-5-F-Ph
3-CO;H-5-F-Ph
3-COzH-5-F-Ph
3-CO,H-5-F-Ph
3-CO3H-5-F-Ph
3-CO,H-5-F-Ph
3-COzH-5-F-Ph



1-219 ' 4-OMe-Ph

1-220 4-C1-3~F-Ph
1-221 4-Me-Ph

1-222 4-Me-Ph

1-223 3,4-Me,-Ph
1-224 3,4-Me,-Ph
1-225 3,5-Me,-Ph
1-226 3,5-Me,-Ph
1-227 3-F-4-Me-Ph
1-228 3-F-4-Me-Ph

39

=CH-

2 22 2 2 2 2

3-COzH-5-F-Ph
3-COzH-5-F-Ph
3-COzH-Ph

3-COH-5-F-Ph"

3-CO3H-Ph
3-CO,H~-5-F-Ph
3-COH-Ph
3-COzH-5-F-Ph
3-COzH-Ph
3-CO3H-5-F-Ph

In Table 1, preferred compounds are compound Nos.

19, 1-27, 1-35, 1-43, 1-50,

123, 1-131, 1-139, 1-161, 1-164,

175, 1-176, 1-179, 1-188, 1-198,

220, 1-221, 1-222, 1-223, 1-224 and 1-227.
More préferred compounds are

3-{[6-(3-fluorophenoxy)-l-methyl-1H-benzimidazol-2-

1-59,

1-99,
1“1681

1-204,

yvl]lmethoxyl}benzoic acid (Compound No.

1-107, 1-115, 1-
1-170, 1-173, 1-

1-210, 1-217, 1-

1_35> r

3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-

yvlmethoxylbenzoic acid (Compound No.

1-51),

3-{[6-{(4-chloro-3-fluorophenoxy)~1l-methyl-1H-

benzimidazol-2-yllmethoxylbenzoic acid

99),

(Compound No.

3-{[6-(3~chloro-4-fluorophenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No.

115),

3-{[6-(4~-amino-3,5~dimethylphenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No.

131),
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3-{[6-(1-ethylpropoxy)-l-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoic acid (Compound No. 1-161),
" 3-{[6~(2-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoic acid (Compound No. 1-164),
3-{[1-methyl-6~(4-methylphenoxy)-1H-benzimidazol-2-
vllmethoxyl}benzoic acid (Compound No. 1-168),
3-{[6-(3~ethylphenoxy)-1-methyl-1H-benzimidazol-2-
yvllmethoxyl}benzoic acid (Compound No. 1-170),
3-{[6-(3-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yllmethoxylbenzoic acid (Compound No. 1-173),
3—({l~methyl—6—[3—(trifluoromethoxy)phenoxy]—1H—
benzimidazol-2-yl}methoxy)benzoic acid (Compound No. 1-
176),
3-{[6-(2,5-difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid (Compound No. 1-
179),
3-{[6-(3,4-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid (Compound No. 1-
198),
3-{[6-{3-methoxy-4-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
204),
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.
1-210),
3-{[3-methyl-5-(4-methylphenoxy)-3H-imidazo{4, 5-

blpyridin-2-ylimethoxyl}benzoic acid (Compound No. 1-221),
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3-fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-blpyridin-2-yl]methoxy}benzoic acid (Compound
No. 1-222) and
3-{[5-(3,4-dimethylphenoxy)-3-methyl-3H-imidazo{4,5-
blpyridin-2-yl]lmethoxyl}benzoic acid (Compound No. 1-223).
Still more preferred compounds are
3-{[6- (3-fluorophenoxy) -1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoic acid (Compound No. 1-35),
3~[6—(3-chlorophenoxy)~1—methyl—lH—benzimidazol—2—
yvlmethoxylbenzoic acid (Compound No. 1-51),
3-{[6~-(4-chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid (Compound No. 1-
99), |
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-
115),
3-{[6-(2~fluorophenoxy) -1-methyl-1H-benzimidazol-2-
yllmethoxylbenzoic acid (Compound No. 1-164),
3—{[l—methyl—6—(4—methylphenoxy)—lH—benzimidazol—Z;
yllmethoxylbenzoic acid (Compound No. 1-168),
3-{[{6-(2,5-difluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No. 1-
179) and
3-{[6~(2,3-dihydro-1l-benzofuran-6-yloxy)-1l-methyl-
lH-benzimidazol-2-yllmethoxylbenzoic acid (Compound No.

1-210) .
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Advantages of the Invention

The fused bicyclic heterocaryl derivatives or
pharmacologically acceptable salts theréof having the
general formula (I) according to the present invention
have been found to have an excellent hypoglycemic effect,
an effect of improving carbohydrate or lipid metabolism,
an effect of improving insulin resistance or an effect of
improving so-called metabolic syndrome such as
arteriosclerosis, hypertension, cardiovascular disorder
or complications derived from them or a pathology caused
by various inflammations. It has also been found that
the compounds are ligands acting on PPARy and therefore
have an effect of inhibiting the growth of cancer cells.
The compounds are useful in a therapeutic agent or
prophylactic agent for metabolic syndrome, specifically,
a disease such as diabetes, hyperglycemia, hyperlipidemia,
adiposity, impaired glucose tolerance (IGT), insulin
resistance, impaired fasting glucose (IFG), hypertension,
fatty liver, nonalcoholic steatohepatitis (NASH),
diabetic complications (such as retinopathy, nephropathy
or neuropathy), arteriosclerosis, gestational diabetes
mellitus (GDM) or polycystic ovary syndrome (PCOS),
inflammatory disease (such as ostecarthritis, pain or
inflammatory enteritis), acne, sunburn, psoriasis, eczema,
allergic disease, asthma, peptic ulcer, ulcerative
colitis, Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,

diabetic maculopathy, macular edema, diabetic nephropathy,
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ischemic heart disease, cerebrovascular disorder,
peripheral.circulatory disturbance, autoimmune disease
(such as systemic lupus erythematosus, chronic rheumatism,
Sjogren's syndrome, systemic sclerosis,.mixed connective
tissue disease, Hashimoto's disease, Crohn's disease,
ulcerative colitis, idiopathic Addison's diseaée, male
sterility, Goodpasture's syndrome, rapidly progressive
glomerulonephritis, myasthenia gravis, polymyositis,
multiple sclerosis, autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura, Behcet's disease or
CREST syndrome), pancreatitis, cachexia, cancer (such as
gastric cancer, lung cancer, breast cancer, colon cancer,
prostate cancer, pancreatic cancer or liver cancer),
leukemia, sarcoma (such as liposarcoma), osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease, hyperuricemia or dry eyes. The
compounds can also be used as a drug for the treatment

and/or prevention of the aforementioned diseases.

Brief Description of the Drawings

Figure 1 is a schematic diagram of a PPARy
expression plasmid which is referred to in Test Example
1;

Figure 2 is a schematic diagram of a PPRE reporter
plasmid which is referred to in Test Example 1; and

Figure 3 is a conceptual diagram of a dose-dependent

curve which is referred to in Test Example 1.
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In Figure 3, the luciferase activity of the positive
control group is defined as 100% and the luciférase
activity of the control group is defined as 0%. The
maximum luciferase activity exhibited by the test
compound alone is defined as Emax (%) and the maximum
inhibition of luciferase activity exhibited by the test
compound in the presence of Compound A is defined as Imax
(%) . The drug concentration of a partial agonist
represented by Emax/2 is defined as ECsy and the drug
concentration of a partial antagonist represented by
(100~Imax)/2 is defined as ICsg. — — indicates a

concentration in the presence of Compound A and -

indicates a concentration in the absence of Compound A.

Best Mode for Carrying Out the Invention

The cbmpound having the general formula (I)
accdrding to the present invention can be produced
according to Processes A to C described below.

The solvent used in the reaction in each step of the
following Processes A to C 1s not particularly limited
insofar as it does not inhibit the reaction and dissolves
thevstarting material to some extent. The solvent is
selected from the following solvent group, for example.
The solvent group consists of hydrocarbons such as
pentane, hexane, octane, petroleum ether, ligroin and
cyclohexane; amides such as formamide, N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-

pyrrolidone, N-methyl-2-pyrrolidinone and

FP081l4ds English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoss



45

hexamethylphosphoric triamide; ethers such as diethyl:
ether, diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane and diethylene glycol dimethyl ether;
alcohols such as methanol, ethanol, n-propanol, i-
propanol, n-butanol, 2-butanocl, 2-methyl-l-propanol, t-
butanol, isocamyl alcohol, diethylene glycol, glycerol,
octanol, éyclohexanol and methyl cellosolve; sulfoxides
such as dimethyl sulfoxide; sulfones such as sulfolane;
nitriles such as acetonitrile, propionitrile,
butyronitrile and isobutyronitrile; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate and
diethyl carbonate; ketones such as acetone, methyi ethyl
ketone, 4-methyl-2-pentanone, methyl isobutyl ketone,
isophorone'and cyclohexanone; nitro compounds such as
nitroethane and nitrobenzene; halogenated hydrocarbons
such as dichloromethane, 1,2-dichloroethane,
chlorobenzene, dichlorobenzene, chloroform and carbon
tetrachloride; aromatic hydrocarbons such as benzene,
toluene and xylene; carboxylic acids such as acetic acid,
formic acid, propionic acid, butyric acid and
trifluorcacetic acid; water; and mixed solvents thereof.
Exampies of the base used in the reaction in each
step of the following Processes A to C include inorganic
bases such as alkali metal carbonates such as sodium
carbonate, potassium carbonate, lithium carbonate and
cesium carbonate; alkali metal bicarbonates such as
sodium bicarbonate, potassium bicarbonate and lithium

bicarbonate; alkali metal hydrides such as lithium
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hydride, sodium hydride and potassium hydride; alkali
metal hydroxides such as sodium hydroxide, potassium
hydroxide, barium hydroxide and lithium hydroxide; and
alkali metal fluorides such as sodium fluoride and
potassium fluoride; alkali metal alkoxides such as sodium
methoxide, sodium ethoxide, sodium t-butoxide, potassium
methoxide, potassium ethoxide, potassium t-butoxide and
lithium methoxide; alkali metal trialkylsilanolates such
as sodium trimethylsilanolate, potassium
trimethylsilanolate and lithium trimethylsilanolate;
alkali metal mercaptans such as sodium methyl mercaptan
and sodium ethyl mercaptan; organic bases such as N-
methylmorpholine, triethylamine, tripropylamine,
tributylamine, diisopropylethylamine, dicyclohexylamine,
N-methylpiperidine, pyridine, 4-pyrrolidinopyridine,
picoline, 4-(N,N-dimethylamino)pyridine, 2,6-di(t-butyl)-
4-methylpyridine, quinoline, N,N-dimethylaniline, N,N-
diethylaniline, 1,5-diazabicyclo[4.3.0]lnon-5-ene (DBN),
1,4-diazabicyclo([2.2.2]octane (DABCO) and 1, 8-
diazabicyclo[5.4.0]undec-7-ene (DBU); and organometallic
bases such as butyllithium, lithium diisopropylamide and
lithium bis(trimethylsilyl)amide.

In the reaction in each step of the following
Processes A to C, the reaction temperature varies
according to the solvent, the starting material, the
reagent and the like, and the reaction time varies
according to the solvent, the starting material, the

reagent, the reaction temperature and the like.
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In the reaction in each step of the following
Processes A to C, each desired compound is collected from
the reaction mixture according to conventional methods
after completion of the reaction. The desired compound
is obtained as follows, for example. The reaction
mixture is appropriately neutralized and insoluble matter,
if present, is removed by filtration. Then, water and an
immiscible_organic solvent such as ethyl acetate are
added, and the organic layer containing the desired
compound is separated. The organic layer is washed with
water or the like and then dried over anhydrous magnesium
sulfate, anhydrous sodium sulfate, anhydrous sodium
bicarbonate or the like and filtered. Then, the solvent
is evaporated. The resulting desired compound may be
isolated and purified if necessary by appropriately
combining usual methods, for example, methods suitably
used for isolation and purification of organic compounds
such as recrystallization and reprecipitation and eluting
with an appropriate eluent by application of
chromatography. The desired compound insoluble in a
solvent may be purified by washing the resulting solid
crude product with a solvent. The desired compound in
each step may also be used as is for the next reaction
without purification.

The reaction in each step of Processes A to C will
be described below.

Process A is a process for producing a compound

having the general formula (I).
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[Formula 3}

Process A

Step Al & l 0 Step A2
— 2
/ﬂ\./l<: HO—R®™ RIS /ﬂ\ /l<:
) (@) Q N O

2 2
{0 R (v R

Step A3
R“" )l\ /k HOCH,—COH R"
R-.
Step A4 7~ N
=t LA
R32~OH R N
g Y h

VB
Vi
n R’

In the present invention, R!, R?, R® and Q are as
defined above, and R'@ and R are the same groups as R*
and R® defined, except that the amino group, the hydroxy
group and/or the carboxyl group contained as a
substituent (s) in the R! and R® groups are an amino group,

a hydroxy group and/or a carboxyl group which may be

protected.

Step Al

This step is a step of producing a compound having
the general formula (IV). |

This step is carried out by reacting a compound
having the general formula (II), which is a known
compound or is easily obtained from a known compound as a
starting material by a method similar to a known method,
with a compound having the general formula (III)., which

is a known compound or is easily obtained from a known
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compound as a starting material by a method similar to a
known method, in a solvent in the presence of a base.

The solvent used in this step is preferably an amide,
and more preferably N,N-dimethylformamide or N-methyl-2-
pyrrolidone.

The base used in this step is preferably an alkali
metal carbonate or an alkali metal hydride, and more
preferably cesium carbonate or sodium hydride.

The reaction temperature in this step is usually
50°C to 150°C, and preferably 80°C to 120°C.

The reaction time in this step is usually 0.5 to 48

hours, and preferably 1 to 30 hours.

Step A2

This step is a step of producing a compound having
the general formula (V).

This step is carried out by reacting the compound
having the general formula (iV) with iron in a solvent in
the presence of ammonium chloride or by reducing the
compound having the general formula (IV) in a solvent in
the presence of a palladium catalyst in a hydrogen
atmosphere.

The solvent used in this step is preferably an ether,
an alcohol or water, more preferably tetrahydrofuran,
methanol, ethanol or water, and still more preferably
ethanol or' a mixed solvent of ethanol and water.

The palladium catalyst used in this step is, for

example, a divalent palladium catalyst or a zerovalent
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palladium catalyst, preferably palladium-active carbon,
palladium (II) acetate, palladium (ITI) trifluorbacetate,
palladium black, palladium (II) bromide, palladium (II)
chloride, palladium (II) iodide, palladium (II) cyanide,
palladium (II) nitrate, palladium (II) oxide, palladium
(II) sulfate, dichlorobis(acetonitrile)palladium (II),
dichlorobis (benzonitrile)palladium (II), dichloro(l,5-
cyclooctadiene)palladium (II), acetylacetone palladium
(II), palladium (II) sulfide,
tris(dibenzylideneacetone)dipalladium (0),
tetrakis(acetonitrile)palladium (II) tetrafluoroborate or
an aryl chloride—paliadium dimer, and more preferably
palladium-active carbon.

The reaction temperature in this step is usually -
20°C to 120°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 1 to 48

hours, and preferably 2 to 24 hours.

Step A3

This step is a step of producing a compound having
the general formula (VI).

This step is carried out by reacting the compound
having the general formula (V) with glycolic acid in a
solvent in the presence of hydrochloric acid (preferably
4 N hydrochloric acid).

The solvent used in this step is preferably an ether
or water, more preferably dioxane or water, and still

more preferably a mixed solvent of dioxane and water.
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The reaction temperature in this step is usually
50°C to 150°C, and preferably 80°C to 120°C.
The reaction time in this step is usually 0.5 to 48

hours, and preferably 1 to 24 hours.

Step A4

This step is a step of producing a compound having
the general formula (I). .

This step is carried out by reacting the compound
having the general formula (VI) with a compound having
the general formula (VII), which is a known compound or
is easily obtained from a known compound as a starting
material by a method similar to a known method, in a
solvent in the presence of a condensing agent, and then
removing the protecting group(s) for the aminp group, the
hydroxyl group and/or the carboxyl group in R'® and/or R®
as desired.

The solvent used in this step is preferably an
aromatic hYdrocarbon, and more preferably toluene.

Examples of the condensing agent used in this step
include a combination of an azodicarboxylate and a
tertiary phosphine, a combination of an azodicarboxylic
amide and a tertiary phosphine, and
(trialkylphosphoranylidene)acetonitrile. The condensing
agent is preferably a combination of an azodicarboxylic
amide and a tertiary phosphine, and more preferably a
combination of tributylphosphine and 1,1'-

(azodicarbonyl)dipiperidine.
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The reaction temperature in this step is usually -
78°C to 120°C, and preferably 0°C to 50°C.

The reaction time in this step is usually 0.5 to 24
hours, and preferably 1 to 12 hours.

Process B is another process for producing a
compound having the general formula (I).

[Formula 4]

Process B 0 R3a

NH
_ Step Bl _ 7 o
R1a ,/ﬂ\\ //L<: RMOCH’_“COEH R AN I //ﬂ\\ //i<::
o

Vil ~o a T

Step = /(I‘
/K/ \

)

RZ
(IX)

In the present invention, R', R?, R?®, Q, R'® and R*®

are as defined above.

Step Bl

This step is a step of producing a compound having
the general formula (IX).

This step is carried out by reacting a compound
having the general formula (V) with a compound having the
general formula (VIII), which is a known compound or is
easily obtained from a known compound as a starting
material by a method similar to a known method, in a

solvent in the presence of a condensing agent and a base.
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The solvent used in this step is preferably an amide
or a halogenated hydrocarbon, and more preferably N,N-
dimethylformamidé or dichloromethane.

Examples of the condensing ageﬁt used in this step
include O-(7-azabenzotriazol-1-yl)-N,N,N', N'-
tetramethyluronium hexafluorophosphate (HATU), 1-
propanephosphonic acid cyclic anhydride (T3P),‘
dicyclohexylcarbodiimide (DCCD), l-ethyl-3- (3-
dimethylaminopropyl)carbodiimide hydrochloride (EDCI), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDAC),
isobutyl chloroformate (IBCF), 1,1'-carbonylbis-1H-
imidazole (CDI), diethyl cyanophosphonate (DEPC),
diphenylphosphoryl azide (DPPA), N-hydroxysuccinimide, N-
hydroxy—S—horbornene—Z,3—dicarboxyimide and dipyridyl
disulfide. The condensing agent may be used in the
presence of l-hydroxybenzotriazole or 1-
hydroxybenzotriazole hydrate (HOBt) as necessary. The
condensing agent is preferably EDAI.

The base used in this step is preferably
triethylamine, N-methylmorpholine or 4-(N,N-
dimethylamino)pyridine.

The reaction temperature in this step is usually -
50°C to 100°C, and preferably -20°C to 60°C.

The reaction time in this step is usually 0.1 to 24

hours, and'preferably 0.5 to 10 hours.

Step B2
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This step is a step of producing a compound having
the general formula (I).

This step is carried out by reacting the compound
having the general formula (IX) with hydrochloric acid
and then removing the protecting group(s) for the amino
group, the hydroxy group and/or the carboxyl group in R'?
and/or R* as desired.

The reaction temperature in this step is usually -
20°C to 150°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 0.5 to 150
hours, and preferably 1 to 72 hours.

Process C is another process for producing a
compound having the general formula (I).

[Formula 5]

Process C

Step C1 cl Step c2
O___Ria R‘)a
H

(ny

x) x) xu R
_Step €3 \}r//\\ Step C4 //[:j\::[:j——
Rhomh-—coriR“ /l\\// R®
Vi)
0] R

mm
In the present invention, R', R?, R?, Q, R!® and R%*

are as defined above.

Step C1
This step is a step of producing a compound having

the general formula (XI).
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This step is carried out by reacting a compound
having the general formula (X), which is a known compound
or is easily obtained from a known compound as a starting
material by a method similar to a known method, with a
compound having the general formula (III) in a solvent in
the presence of a base.

The solvent used in this step is preferably an amide,
and more preferably N,N-dimethylformamide or N-methyl-2-
pvrrolidone.

The base used in this step is preferably an alkali
metal hydride, and more preferably sodium hydride.

The reaction temperature in this step is usually -
78°C to 150°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 0.5 to 48

hours, and preferably 1 to 24 hours.

Step C2

This step is a step of producing a compound having
the general formula (XII).

This step is carried out in the same manner as in
Step A2 of the above Process A by reacting the compound
having the general formula (XI) with iron in a solvent in
the presence of ammonium chloride or by reducing the
compound having the general formula (XI) in a solvent in
the presence of a palladium catalyst in a hydrogen

atmosphere.

Step C3
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This step is a step of producing a compound having
the general formula (XIII).

This stép is carried out in the same manner as in
Step Bl of the above Process B by reacting the compound
having the general formula (XII) with a compound having
the general formula (VIII) in a solvent in the presence

of a condensing agent and a base.

Step C4

This step is a step of producing a compound having
the general formula (I).

This step is carried out by reacting the compound
having the general formula (XIII) with acetic acid in the
same manner as in Step B2 of the above Process B and then
removing the protecting group(s) for the amino group, the
hydroxy group and/or the carboxyl group in R'® and/or R*®
as desired.

The raw material compound having the general formula
(IT), (ITII), (VII), (VIII) or (X) is a known compound or
is easily produced from a known compound as a starting
material by a known method or a method similar to the
method.

The protecting group for the "amino group which may
be protected", "hydroxy group which may be protected" and
"carboxyl group which may be protected" as defined above
for R'™ and R®® refers to a protecting group that can be
cleaved by a chemical method such as hydrogenolysis,

hydrolysis, electrolysis or photolysis and represents a
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protecting group generally used in organic synthesis
chemistry (see T. W. Greene et al., Protective Groups in
Organic Synthesis, 3rd Edition, John Wiley & Sons, Inc.
(1999), for example).

The "protecting group" for the "hydroxy group which
may be protected" as defined above for R!® and R*® is not
particularly limited insofar as it is a protecting group
for a hydroxy group used in the field of organic
synthesis chemistry; the protecting group is a "general
protecting group for an ester of a hydroxy group ", for
example. Preferable examples of the protecting group
include a formyl group; "alkylcarbonyl groups" such as
the above "C;-C; alkylcarbonyl groups", halogenated
alkylcarbonyl groups such as chloroacetyl, dichloroacetyl,
trichlorcacetyl and trifluoroécetyl, alkoxyalkylcarbonyl
groups such as methoxyacetyl, and unsaturated
alkylcarbonyl groups such as acryloyl, propioloyl,
methacryloyl, crotonoyl, isocrotonoyl and (E)-2-methyl-2-
butenoyl; "arylcarbonyl groups" such as arylcarbonyl
groups such as benzoyl, a-naphthoyl and B—naphthoyl,
halogenated arylcarbonyl groups such as 2-bromobenzoyl
and 4-chlorobenzoyl, Ci-C¢ alkylated arylcarbonyl groups
such as 2,4,6-trimethylbenzoyl and 4-toluoyl, C;-Cg
alkoxylated arylcarbonyl groups such as 4-anisoyl,
nitrated arylcarbonyl groups such as 4-nitrobenzoyl and
2-nitrobenzoyl, C;-C; alkoxycarbonylated arylcarbonyl
groups such as 2-(methoxycarbonyl)benzoyl, and arylated

arylcarbonyl groups such as 4-phenylbenzoyl;
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"alkoxycarbonyl groups" such as the above "Cy;-Cq
alkoxycarbonyl groups", and C,-C; alkoxycarbonyl groups
substituted with halogen or tri-(C;-Cs alkyl)silyl group
such as 2,2,2-trichloroethoxycarbonyl and 2-
trimethylsilylethoxycarbonyl; "tetrahydropyranyl or
tetrahydrothiopyranyl groups" such as tetrahydropyran-2-
vl, 3-bromotetrahydropyran-2-yl, 4-
methoxytetrahydropyran-4-yl, tetrahydrothiopyran-2-yl and‘
4—méthoxytetrahydrothiopyran~4—yl; "tetrahydrofuranyl or
tetrahydrothiofuranyl groups" such as tetrahydrofuran-2-
vyl and tetrahydrothiofuran-2-yl; "silyl groups" such as
tri-(C;-C¢ alkyl)silyl groups such as trimethylsilyl,
triethylsilyl, isopropyldimethylsilyl, t-
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl and triisopropylsilyl, and (C;-Cg
alkyl)diarylsilyl or di-(C;-C¢ alkyl)arylsilyl groups
such as diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl and phenyldiisopropylsilyl;
"alkoxymethyl groups" such as (C;-Cs alkoxy)methyl groups
such as methoxymethyl, 1,1—dimethyl—l~methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymethyl,
butoxymethyl and t-butoxymethyl, (Ci1-Cs alkoxy)-(C;-Cg
alkoxy)methyl groups such as 2-methoxyethoxymethyl, and
(C1-C¢ halogenated alkoxy)methyl groups such as 2,2,2-
trichloroethoxymethyl and bis(2-chloroethoxy)methyl;
"substituted ethyl groups" such as (C;-Cs alkoxy)ethyl
groups such as l-ethoxyethyl and 1-(isopropoxy)ethyl, and

halogenated ethyl groups such as 2,2,2-trichloroethyl;
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"aralkyl groups" such as C;-C¢ alkyl groups substituted
with 1 to 3 aryl group(s) such as benzyl, o-
naphthylmethyl, PB-naphthylmethyl, diphenylmethyl,
triphenylmethyl, o-naphthyldiphenylmethyl and 9-
anthrylmethyl, and C;-C¢ alkyl groups substituted with 1
to 3 aryl group(s) having an aryl ring substituted with a
C,-Ce¢ alkyl, C;-C¢ alkoxy, nitro, halogen or cyano group
such as 4-methylbenzyl, 2,4,6-trimethylbenzyl, 3,4;5—
trimethylbenzyl, 4-methoxybenzyl, 4-
methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl,
4-chlorobenzyl, 4-bromobenzyl and 4-cyanobenzyl;
"alkenyloxycarbonyl groups" such as vinyloxycarbonyl and
allvloxycarbonyl; and "aralkyloxycarbonyl groups" having
an aryl ring which may be substituted with 1 or 2 C;-Cs
alkoxy or nitro group(s) such as benzyloxycarbényl, 4-
methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl.
Alkylcarbonyl groups, silyl groups or aralkyl groups are
more preferable.

The "protecting group" for the "carboxyl group which
may be protected" as defined above for R*® and R’ is not
particularly limited insofar as it is a protecting group
for a carboxyl group used in the field of organic
synthesis chemistry; the protecting group is a "general
protecting group for an ester of a carboxyl group ", for
example. Preferable examples of the protecting group
include the above "C;-C¢ alkyl groups"; "C;-Cs alkenyl

groups" such as ethenyl, l-propenyl and 2-propenyl; "C,-
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Cs alkynyl groups" such as ethynyl, l-propynyl and 2-
propynyl; the above "C;-C¢ halogenated alkyl groups"; the
above "C;-Cg hydroxyalkyl groups"; (C;-C; alkylcarbonyl)-
(C1-C¢ alkyl) groups such as acetylmethyl; the above
“aralkyl groups"; and the above "silyl groups". C;-Cg
alkyl groups or aralkyl groups are more preferable.

The "protecting group” for the "amino group which
may be protected" as defined above for R'® and R*? is not
particularly limited insofar as it is a protecting group
for an amino group used in the field of organic synthesis
chemistry; the protecting group is the same |
"alkylcarbohyl group"; "arylcarbonyl group";
"alkoxycarbonyl group"; "silyl group"; "aralkyl group';
"alkenyloxycarbonyl group"; or "aralkyloxycarbonyl group"
as in the "general protecting group for an ester of a
hydroxy group " or a "substituted methylene group forming
a Schiff base” such as N,N-dimethylaminomethylene,
benzylidene, 4-methoxybenzylidene, 4-nitrobenzylidene,
salicylidene, 5-chlorosalicylidene, diphenylmethylene or
(5-chloro-2-hydroxyphenyl)phenylmethylene, for example,
and is preferably an alkylcarbonyl group, an arylcarbonyl
group or an alkoxycarbonyl group, and more preferably an
alkoxycarbonyl group.

The steps involving protection and deprotection are
carried out according to known methods (such as a method
described in "Protective Groups in Organic Synthesis®
(Theodora W. Greene, Peter G. M. Wuts, 1999, published by

A Wiley-Interscience Publication)).
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The fused bicyclic heterocaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
used as a medicine can be orally administered as tablets,
capsules, granules, powder or syrup or parenterally
administered as an injection or suppository, for example,
alone or in a mixture with an appropriate
pharmacologically acceptable excipient, diluent or the
like.

These preparations are produced by known methods
using additives such as excipients (whose examples
include organic excipients such as sugar derivatives such
as lactose, sucrose, glucose, mannitol and sorbitol;
starch derivatives such as corn starch, potato starch, a-
starch and dextrin; cellulcse derivatives such as
crystalline cellulose; gum arabic; dextran; and pullulan;
and inorganic excipients such as silicate derivatives
such as light silicic anhydride, synthetic aluminum
silicate, Célcium silicate and magnesium
aluminometasilicate; phosphates such as calcium
hydrogenphosphate; carbonates such as calcium carbonate;
and sulfates such as calcium sulfate), lubricants (whose
examples include stearic acid and stearic acid metal
salts such as calcium stearate and magnesium stearate;
talc; colleoidal silica; waxes such as veegum and
spermaceti; boric acid; adipic acid; sulfates such as
sodium sulfate; glycol; fumaric acid; sodium benzoate;

DL-leucine; fatty acid sodium salts; lauryl sulfates such
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as sodium lauryl sulfate and magnesium lauryl sulfate;
silicic acids such as silicic anhydride and silicic acid
hydrate; and the aforementioned starch derivatives),
binders (whose examples include hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone,
macrogol and the same compounds as the aforementioned
excipients), disintegrants (whose examples include
cellulose derivatives such as low-substituted
hydroxypropylcellulose, carboxymethylcellulose, calcium
carboxymethylcellulose and internally crosslinked sodium
carboxymethylcellulose; and chemically modified starches
or celluloses such as carboxymethyl starch, sodium
carboxymethyl starch and crosslinked
polyvinylpyrrolidone), stabilizers (whose examples
include parahydroxybenzoic acid'esters such as
methylparaben and propylparaben; alcohols such as
chlorobutanol, benzyl alcohol and phenylethyl alcohol;
benzalkonium chloride; phenols such as phenol and cresol;
thimerosal; dehydroacetic acid; and sorbic acid),
corrigents (whose examples include commonly used
sweeteners, acidulants and flavors) and diluents.

The dose of the preparation varies according to the
symptoms, the age and the like of the patient (a warm-
blooded animal, in particular, a human). However, the
preparation is preferably orally administered at 0.0015
mg/kg body weight (preferably 0.008 mg/kg body Weight)
per dose per day at the lower limit to 70 mg/kg body

weight (preferably 7 mg/kg body weight) per dose per day
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at the upper limit or intravenously administered at
0.00015 mg/kg body weight (preferably 0.0008 mg/kg body
weight) per dose per day at the lower limit to 8.5 mg/kg
body weight (preferably 5 mg/kg body weight) per dose per
day at the upper limit to an adult once to six times per

day according to the symptoms.

Examples

The present invention will be described in more
detail below with reference to Exampies, Test Examples
and Preparation Examples; however, the scope of the
present invention is not limited thereto.

Chromatographic elution in Examples was carried out
under observation by TLC (Thin Laver Chromatography). In
TLC observation, silica gel 60F;s4 manufactured by Merck &
Co., Inc. was used as the TLC plate, the solvent used as
the elution solvent in column chromatography waé used as
the developing solvent, and a UV detector was used as the
detection method. Silica gel SK-85 (230 to 400 mesh) or
silica gel SK-34 (70 to 230 mesh) also manufactured by
Merck & Co., Inc., or Chromatorex NH (200 to 350 mesh)
manufactured by Fuji Silysia Chemical Ltd. was used as
the column silica gel. An automatic chromatography
system manufactured by Biotage AB (SP-1) was
appropriately used in addition to a common column
chromatography system. The abbrevations used in Examples

have the following meanings:
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mg: milligram, g: gram, mL: milliliter, MHz:
megahertz.

In the following Examples, in nuclear magnetic
resonance (hereinafter H NMR) spectra, chemical shifts
are described in & values (ppm) using tetramethylsilane
as a reference substance. For splitting patterns, s
represents singlet, d represents doublet, t represents
triplet, g represents quartet, guint represents quintet,
and sep represents septet.

Mass spectrometry (hereinafter MS) was carried out
by FAB (Fast Atom Bombardment), EI (Electron Ionization)

or ESI (Electron Spray Ionization).

(Example 1) Methyl 3-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl—lH—beﬂzimidazol—Z—yl]methoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-132)
(la) [6-(4-tert-Butoxycarbonylamino-3,5-
dimethylphenoxy) -1-methyl-1H-benzimidazol-2-yl]lmethanol
[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl~1H-
benzimidazol-2-yllmethanol ({13 g, 43.7 mmol) Japanese
Patent Laid-Open No. 2004-123711) and (Boc),0 (19 g, 87
mmol) were dissolved in 150 mL of isopropanol, followed
by stirring overnight. The reaction solution was diluted
with ethyl acetate, washed with water and brine, and
dried over sodium sulfate. Then, the solvent was
evaporated. The residue was subjected to silica gel

column cthmatography (10% methanol-ethyl acetate). The
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resulting foam was crystallized from ethyl acetate and
hexane to obtain the desired compound (4.5 g, yield: 26%).

'H-NMR (CDCl;, 400 MHz) &: 1.26 (9H, s), 2.21 (6H, s),
3.75 (3H, s), 4.89 (2H, s), 6.67 (2H, s), 6.93 (1H, 4, J
= 2 Hz), 6.96 (1H, dd, J = 2, 9 Hz), 7.63 (1H, &, J = 9
Hz) .

(1b) Methyl 3-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-lH~benzimidazol-2-yl]lmethoxy}benzoate
dihydrochloride

Tri-n-butylphosphine (0.41 g, 2.0 mmol) and 1,1'-
{(azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenoxy]-1-methyl-1H-benzimidazol-2-yl}methanol
(0.40 g, 1.0 mmol) and methyl 3-hydroxybenzoate (0.23 g,
1.5 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified
by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/l,4-dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.32 g, yield: 63%)
was obtained by drying under reduced pressure.

'H-NMR (DMSO-d¢, 400 MHz) &: 2.25 (6H, s), 3.87 (3H,
s), 3.87 (3H, s), 5.60 (2H, s), 6.74 (2H, s), 7.03 (1H, 4,
J = 8.8 Hz), 7.41 (1H, s), 7.45 (1H, 4, J = 8.3 Hz), 7.52

(1H, dd, 3 = 7.8, 8.3 Hz), 7.63 (1H, 4, J 7.8 Hz), 7.69

1l

(1H, s), 7.72 (1H, 4, J = 8.8 Hz).
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MS (ESI+) m/z: 432 (M+H)'.
HRMS (ESI+) m/Z: 432.19037 (M+H)", calcd 432.19233

(-1.96 mmu) .

(Example 2) 3-{[6-(4-Amino-3,5~-dimethylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxyl}benzoic acid dihydrochloride
{dihydrochloride of Compound No. 1-131)

A 1 N sodium hydroxide agueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[6-(4-amino-
3,5-dimethylphenoxy) -1-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoate dihydrochloride synthesized in
Example 1 (0.22 g, 0.4 mmol) in 1,4-dioxane, and the
mixture was stirred at 60°C for two hours. The reaction
solution was treated with concentrated hydrochloric acid
(1.5 mL) and then concentrated. The resulting solid was
washed with water and ethyl acetate and dried under
reduced pressure to obtain the desired title compound
(0.12 g, yield: 61%).

Mp 235-239°C,

'H-NMR (DMSO-d¢, 400 MHz) &: 2.30 (6H, s), 3.91 (3H,
s), 5.65 (2H, s), 6.78 (2H, s), 7.11 (1H, dd, J = 2.0,
8.8 Hz), 7.43 (1H, 4, J = 7.8 Hz), 7.49 (1H, dd, J = 7.8,

7.8 Hz), 7.51 (1H, 4, J 2.0 Hz), 7.63 (1H, 4, J = 7.8

Hz), 7.76 (1H, 4, J = 8.8 Hz).

MS (ESI+) m/z: 418 (M+H)*, 440 (M+Na)*, 462 (M+2Na-
H)".

HRMS (ESI+) m/Z: 418.18023 (M+H)", calcd 418.17668

(3.55 mmu) .
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(Example 3) Ethyl 4—{t6—(4—amino—3,S—dimethylphenoxy)—1—
methyl-1H-benzimidazol-2-yl]methoxyl}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-134)

Tri-n-butylphosphine (0.41 g, 2.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenoxy]-1l-methyl-1H-benzimidazol-2-yl}methanol
(0.40 g, 1.0 mmol) and ethyl 4-hydroxybenzoate (0.25 g,
1.5 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified
by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1, 4-dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.35 g, yield: 67%)
was obtained by drying under reduced pressure.

'"H-NMR (DMSO-ds, 400 MHz) &: 1.31 (3H, t, J = 7.0 Hz),
2.12 (6H, s), 3.90 (3H, s), 4.29 (2H, g, J = 7.0 Hz),
5.66 (2H,‘s), 6.71 (2H, s), 7.10 (1H, 4, J = 8.8 Hz),
7.29 (2H, 4, J = 8.8 Hz), 7.51 (1H, s), 7.75 (1H, d, J =
8.8 Hz), 7.98 (2H, d, J = 8.8 Hz).

MS (ESI+) m/z: 446 (M+H)".
HRMS (ESI+) m/Z: 446.20801 (M+H)", calcd 446.20798

(0.03 mmu) .
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(Example 4) 4-{[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl-
1lH-benzimidazol-2-yllmethoxy}benzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-133)

, A_l N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 4-{[6-(4-amino-
3,5-dimethylphenoxy)-1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoate dihydrochloride (0.26 g, 0.4 mmol) in
1,4-dioxane, and the mixture was stirred at 60°C for two
hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under réduced pressure to

obtain the desired title compound (0.15 g, yield: 77%

X

).
'H-NMR (DMSO-dg, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,

s), 5.64 (2H, s), 6.77 (2H, s), 7.08 (1H, d, J = 8.8 Hz),

7.25 (2H, 4, J = 8.8 Hz), 7.49 (1H, s), 7.75 (1H, 4, J =

8.8 Hz), 7.95 (2H, 4, J

8.8 Hz).
MS (ESI+) m/z: 418 (M+H)".
HRMS (ESI+) m/Z: 418.17523 (M+H)", calcd 418.17668

(-1.45 mmu) .

(Example 5) Ethyl 2-{[6-{4-amino-3,5-dimethylphenoxy)-1-
methyl-lH—benzimidazol—Z—yl]methoxy}benzoaté
dihydrochloride {(dihydrochloride of Compound No. 1-130)
Tri-n-butylphosphine (0.41 g, 2.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added
to a solution of {6—[4—(tert—butyloxycarbonylamino)—3,5—

dimethylphenoxy]-1-methyl-1H-benzimidazol-2-yl}methanol
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(0.40 g, 1.0 mmol) and ethyl 2-hydroxybenzoate (0.23 g,
1.5 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified
by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1,4~dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.34 g, vyield: 65%)
was obtained by drying under reduced pressure.

'H-NMR (DMSO-dg, 400 MHz) &: 1.20 (3H, t, J 7.2 Hz),

2.33 (6H, s), 3.94 (3H, s), 4.23 (2H, g, J = 7.2 Hz),
5.64 (2H, s}, 6.79 (2H, s), 7.11 (14, 4, J = 8.8 Hz),
7.13 (1H, dd; Jd = 7.3, 7.8 Hz), 7.45 (1H, d, J = 8.4 Hz),
7.55 (1H, s), 7.60 (1H, ddd4, J = 1.4, 7.3, 8.4 Hz), 7.72
(1H, dd, J = 1.4, 7.8 Hz), 7.77 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 446 (M+H)", 468 (M+Na)'.

HRMS (ESI+) m/Z: 446.21002 (M+H)®, calcd 446.20798

(2.04 mmu) .

(Example 6) 2-{[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxylbenzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-129)

A 1 N sodium hydroxide agqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 3-{[6-(4-amino-
3,5-dimethylphenoxy)-1-methyl-1H-benzimidazol-2-
yl]methoxy}bénzoate dihydrochloride (0.26 g, 0.4 mmol) in

1,4-dioxane, and the mixture was stirred at 60°C for two
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hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.13 g, vield: 66%).

'H-NMR (DMSO-ds, 400 MHz) &§: 2.30 (6H, s), 3.92 (3H,
s}, 5.62 (2H, s), 6.87 (2H, s), 7.10 (1H, m), 7.11 (1H,
m), 7.43 (i1H, 4, J = 8.3 Hz), 7.55 (1H, m), 7.58 (1lH, s),
7.69 (1H, dd, 0 = 1.4, 7.6 Hz), 7.75 (1H, 4, J = 8.8 Hz).

MS (ESI+) m/z: 418 (M+H)"'.

HRMS (ESI+) m/Z: 418.17421 (M+H)", calcd 418.17668

(-2.47 mmu) .

(Example 7) Methyl 3-{[6-(3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoate hydrochloride
(hydrochloride of Compound No. 1-36)

(7a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyl Jmethylcarbamate

Potassium tert-butoxide (3.93 g, 35.0 mmol) was
added to a solution of 3-fluorophenol (3.53 g, 31.5 mmol)
and tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(8.60 g, 30.0 mmol) in N,N-dimethylacetamide (15 mL) and
tetrahydrofuran (60 mlL) under ice-cooling, and the
mixture was stirred at 100°C for 30 hours. The reaction
solution was concentrated, and ethyl acetate (200 mL) and
water (200 mL) were added thereto, followed by extfaction.
The organic layer was dried and concentrated to obtain

the desired title compound (9.21 g, vyield: 81%).
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3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution'was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/1l,4-dioxane solution
(10 mL') was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.43 g, yield: 64%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-ds, 400 MHz) &: 3.87 (3H, s), 3.90 (3H,
s), 5.62 (2H, s), 6.82 (l1H, ddd, J = 0.8, 2.4, 8.2 Hz),

6.86 (1H, dad, J

2.4, 2.4, 8.2 Hz), 6.96 (1lH, dddd, J =
0.8, 2.4, 8.4, 8.4 Hz), 7.14 (1H, dd, J = 2.2, 8.8 Hz),

7.41 (1H, ddd, J

6.9, 8.2, 8.4 Hz), 7.46 (1H, ddd, J =
1.1, 2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.59
(1H, 4, J = 2.2 Hz), 7.64 (lH, dad, J = 1.1, 1.5, 7.5 Hz),
7.70 (1H, 44, J = 1.5, 2.6 Hz), 7.78 (1H, d, J = 8.8 Hz).
MS (ESI+) m/z: 407 (M+H)®, 429 (M+Na)®.
HRMS (ESI+) m/Z: 407.13957 (M+H)", calcd 407.14071

(-1.14 mmu) .

(Example 8) 3-{[6-(3-Fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid hydrochloride
({hydrochloride of Compound No. 1-35)

A 1 N sodium hydroxide aqueous solution (15 mL, 15
mmol) was added to a solution of methyl 3-{[6-(3-

fluorophenoxy) ~1-methyl-1H-benzimidazol-2-
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vl]lmethoxylbenzoate hydrochloride synthesized in Example
7 (0.33 g, 0.74 mmol) in 1,4-dioxane, and the mixture was
stirred at 60°C for two hours. The reaction solution was
treated with concentrated hydrochloric acid (2.5 mL) and
then concentrated. The resulting solid was washed with

water and ethyl acetate and dried under reduced pressure

to obtain the desired title compound (0.22 g, yield: 69%).

'H-NMR (DMSO-ds, 400 MHz) &: 3.95 (3H, s), 5.70 (2H,
s), 6.85 (1H, ddd, J = 0.8, 2.4, 8.2 Hz), 6.89 (1H, ddd,
J =2.3, 2:4, 8.2 Hz), 6.99 (1H, dddd4, J = 0.8, 2.3, 8.2,
8.4 Hz), 7.24 (1H, dd, J = 2.2, 8.9 Hz), 7.42 (1H, ddd, J
=6.9, 8.2, 8.2 Hz), 7.45 (1H, 444, J = 1.1, 2.6, 8.2 Hz),
7.51 (1H, 44, J = 7.5, 8.2 Hz), 7.64 (1H, ddd, J = 1.1,
1.3, 7.5 Hz), 7.69 (1H, 4, J = 2.23 Hz),v7.7l (1H, 44, J
= 1.3, 2.6 Hz), 7.84 (1H, 4, J = 8.9 Hz).

MS (ESI+) m/z: 393 (M+H)", 415 (M+Na)®, 437 (M+2Na-
H)".

HRMS (ESI+) m/Z: 393.12228 (M+H)*, calcd 393.12506

(-2.78 mmu) .

(Example 9) Methyl 3-{[6-(4~chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yllmethoxyl}benzoate
hydrochloride (hydrochloride of Compound No. 1-100)

{9a) tert-Butyl [(4-chloro-3-fluorophenoxy)-2-
nitrophenyl]-methyl-carbamate

Sodium hydride (> 56% in oil, 1.31 g, 30.0 mmol) was
added to a solution of 4-chloro-3-fluocrophenol (4.94 g,

30.0 mmol) and tert-butyl (5-chloro-2-nitrophenyl) -
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methyl-carbamate (8.60 g, 30.0 mmol) in N,N-
dimethylformamide (150 mL) under ice-cooling. The
mixture was gradually heated to room temperature and then
heated to 80°C, followed directly by stirring for eight
hours. The reaction solution was further allowed to
stand at room temperature overnight and then stirred at
80°C again for one hour. After leaving to cool to room
temperature, water and brine were added to the reaction
solution, followed by extraction with ethyl acetate three
times. The organic layers were combined and dried over
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
chromatography to obtain the desired compound (12.63 g,
vield: 100%) as pale yvellow needle crystals.

'"H-NMR (CDCl;, 400 MHz) §: 1.32 (9H, s), 3.26 (3H, s),
6.85-6.92 (4H, m), 7.43 (1H, t, J = 8.6 Hz), 7.93 (1H, t,
J = 8.6 Hz).

(9b) [6-(4-Chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol

tert-Butyl [(4-chloro-3-fluorophenoxy)-2-
nitrophenyl]-methyl-carbamate (12.62 g, 30.0 mmol) was
dissolved in ethanol (150 mL), water (75 mL). Then, iron
powder (8.03 g, 150 mmol) and ammonium chloride (803.2 mg,
15.0 mmol) were added and the mixture was heated under
reflux for 4.5 hours. The reaction solution was left to
cool, and then diluted with water, brine and ethyl
acetate and filtered through celite. The filtrate was

separated and the organic layer was dried over magnesium
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sulfate. Then, the solvent was evaporated under reduced
pressure to obtain tert-butyl [2-amino-5-(4-chloro-3-
fluorophenoxy) -phenyl] -methyl-carbamate as a white solid
(12.01 g, yield: 100%). Glycolic acid (3.42 g, 45.0
mmol) and a 4 N hydrochloric acid-1,4-dioxane solution
(150 mL) were added thereto, and the mixture was heated
under reflux for two hours. The reaction solution was
slowly poured into a saturated sodium bicarbonate agqueous
solﬁtion under'ice—cooling. Diisopropyl ether was
further added, followed by stirring. After several
minutes, a pale yellow powder was generated. The powder
was collected by filtration, sequentially washed with a
mixed solution of ethyl acetate and n-hexane, and water,
and dried to obtain the desired compound (3.85 g, vyield:
42%) as a pale yellow powder.

H-NMR (CDClz, 400 MHz) 6: 3.78 (3H, s), 4.88 (2H, s),
6.69 (1H, dd4, J = 3.9, 10.1 Hz), 6.73 (1H, 44, J = 3.2,
10.1 Hz), 6.93-6.95 (2H, m), 7.28 {(1H, t, J = 8.7 Hz),
7.05 (1H, &, J = 8.7 Hz).

(9c) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
hydrochloride

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [6-(4-chloro-3-fluorophenoxy)-l-methyl-
l1H-benzimidazol-2~-yl]lmethanol (0.46 g, 1.5 mmol) and
methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene,

followed by stirring for 10 hours. The reaction solution
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was concentrated and then purified by silica gel column
chromatography {(elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.44 g, yield: 61%) was obtained by drying
under reduced pressure.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.87 (3H, s), 3.92 (3H,
s), 5.66 (2H, s), 6.88 (1H, ddd, J = 1.3, 2.8, 8.9 Hz),
7.15 (1H, d4d, § = 2.8, 10.8 Hz), 7.21 (1H, &4, J = 2.2,
8.8 Hz), 7.47 (1H, ddd, 0 = 1.1, 2.6, 8.3 Hz), 7.53 (1H,
ad, J = 7.5, 8.3 Hz), 7.59 (1H, 44, J = 8.8, 8.9 Hz),
7.64 (1H, ddd, § =1.1, 1.5, 7.5 Hz), 7.65 (1H, 4, J =
2.2 Hz), 7.71 (1H, &d, J = 1.5, 2.6 Hz), 7.81 (1H, 4, J =
8.8 Hz).

MS (ESI+) m/z: 441 (M+H)®, 443 (M+H+2)", 463 (M+Na)~,
465 (M+Na+2)".

HRMS (ESI+) m/Z: 441.10171 (M+H)", calcd 441.10174

{(-0.03 mmu) .

(Example 10) 3-{[6-(4-Chloro-3-fluorophenoxy)-1l-methyl-
l1H-benzimidazol-2-yl]lmethoxyl}benzoic acid hydrochloride
(hydrochloride of Compound No. 1-99)

A 1 N sodium hydroxide agueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[6-(4d-chloro-
3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-

vllmethoxy}benzoate hydrochloride synthesized in Example
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9 (0.33 g, 0.69 mmol) in 1,4-dioxane, and the mixture was

stirred at 60°C for two hours. The reacticn solution was

treated with concentrated hydrochloric acid (1.5 mL) and

then concentrated. The resulting solid was washed with

water and ethyl acetate and dried under reduced pressure

to obtain the desired title compound (0.23 g, yield: 72

oP

Mp 197-201°C.

'H-NMR (DMSO-dg, 400 MHz) &: 3.94 (3H, s), 5.68 (2H,

s), 6
= 2.8
ddd,
Hz),

1.1,

J = 1.

MS

.88

, 10

(1H, ddd, J = 1.3, 2.8, 8.9 Hz), 7.16 (1H, 44, J

.7 Hz), 7.23 (1H, dd, 0 = 2.2, 8.8 Hz), 7.44 (1H,

J=1.1, 2.6, 8.3 Hz), 7.50 (1H, dd, J = 7.6, 8.3

7.59

1.3,

(1H, dd, J = 8.8, 8.9 Hz), 7.63 (1H, ddd, J =

7.6 Hz), 7.68 (1B, 4, J = 2.2 Hz), 7.70 (1H, 4dd,

3, 2.6 Hz), 7.82 (1H, d, J = 8.8 Hz).

(ESI+) m/z: 427 (M+H)", 429 (M+H+2)%, 449 (M+Na)?,

451 (M+Na+2)*.

HRMS

(ESI+) m/Z: 427.08529 (M+H)", calcd 427.08609

{-0.80 mmu) .

(Example 11) Methyl 3-{[6-(3-chloro-4-fluorophenoxy)-1-

methyl-1H-benzimidazol-2-yl]methoxy}benzoate

hydrochloride (hydrochloride of Compound No. 1-116)

(11la)

tert-Butyl [(3-chloro-4-fluorophenoxy)-2-

nitrophenyl]-methyl-carbamate

The desired compound (15.50 g, yield: 100%) was

obtained as pale yellow needle crystals by synthesis from

3-chloro-4-fluorophenol (5.97 g, 36.7 mmol), tert-butyl

(5-chloro-2-nitrophenyl)-methyl-carbamate (10.40 g, 36.3
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mmol), sodium hydride (> 56% in oil, 1.58 g, 36.3 mmol)
and N,N-dimethylformamide {200 mL) in the same manner as
in Example 7a.

'H-NMR (CDCl;, 400 MHz) &: 1.32 (9H, s), 3.26 (3H, s),
6.79-6.85 (2H, m), 6.95-6.97 (1H, m), 7.15-7.18 (2H, m),
7.91-7.93 (1H, m).

(11b) tert-Butyl {2-amino-5-(3-chloro-4-
fluorophenoxy) -phenyl]-methyl-carbamate

The desired compound was obtained as pale brown
crystals (6.98 g, yield: 93%) by synthesis from tert-
butyl [(3-chloro-4-fluorophenoxy)-2-nitrophenyl]-methyl-
carbamate (7.51 g, 18.1 mmol), iron powder (4.84 g, 90.5
mmol), ammonium chloride (0.48 g, 9.05 mmol), ethanol
(100 mL) and water (50 mL) in the same manner as in
Example 7b.

'H-NMR (CDCl;, 400 MHz) &: 1.58 (9H, s), 3.14 (3H, s),
3.72 {(1H, broad), 6.74-6.82 (4H, m), 6.90-6.99 (1lH, m},
7.05 (1H, t, J = 8.8 Hz).

(1lic) [6-(3-Chloro-4-fluorophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethanol

The desired compound was obtained as pale brown
crystals (2.42 g, yield: 48%) by synthesis from tert-
butyl [2—amino—5—(3—chloro—4—fluorophenoxy)—phenyl]—
methyl-carbamate (6.89 g, 16.6 mmol), glycolic acid (1.89
g, 24.9 mmol) and a 4 N hydrochloric acid-1,4-dioxane

solution (120 mL) in the same manner as in Example 7b.
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H-NMR (CDCl;, 400 MHz) &: 3.78 (3H, s), 4.89 (2H, s),
6.85-7.00 (4H, m), 7.09 (1H, t, J = 8.6 Hz), 7.05 (1H, 4,
J = 8.8 Hz).

(11&) Methyl 3-{[6-(3-chloro~-4~-£fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
hydrochloride

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodica:bonyl)dipiperidiﬁe (0.76 g, 3.0 mmol) were added
to a solution of [6—(3—chloro—4;fluorophenoxy)—1—methyl—
l1H-benzimidazol-2-yl]lmethanol (0.46 g, 1.5 mmol) and
methyl 3—hydroxybenzoate {(0.34 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution
was concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
comﬁound (0.48 g, yield: 67%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-ds, 400 MHz) &: 3.87 (3H, s), 3.92 (3H,
s), 5.66 (2H, s}, 7.06 (1H, ddd, g = 3.0, 3.9, 9.1 Hz),
7.19 (1H, dd, J0 = 2.2, 8.9 Hz), 7.28 (1H, dd, J = 3.0,
6.3 Hz), 7.46 (1H, dd, J = 8.9, 9.1 Hz), 7.47 (1H, ddd, J
=1.1, 2.2, 8.2 Hz), 7.53 (1H, dd, J = 7.6, 8.2 Hz), 7.59
(1H, 4, J = 2.2 Hz), 7.65 (1H, ddd, 3 = 1.1, 1.5, 7.6 Hz),

7.71 (1H, dd, J = 1.5, 2.2 Hz), 7.79 (1H, d, J = 8.9 Hz}.
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MS (ESI+) m/z: 441 (M+H)', 443 (M+H+2)*, 463 (M+Na)-®,
465 (M+Na+2)".
HRMS (ESI+) m/Z: 441.10182 (M+H)*, calcd 441.10174

(0.08 mmu) .

(Example 12) 3-{[6-(3-Chloro-4-fluorophenoxy)-1-methyl-
1H-benzimidazol-2-yllmethoxy}benzoic acid hydrochloride
{hydrochloride of Compound No. 1-115)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[6-(3-chlcoro-
4-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yllmethoxylbenzoate hydrochloride synthesized in Example
11 (0.34 g, 0.7 mmol) in 1,4-dioxane, and the mixture was
stirred at 60°C for two hours. The reaction solution was
treated with concentrated hydrochloric acid (1.5 mL) and
then concentrated. The resulting solid was washed with
water and ethyl acetate and dried under reduced pressure
to obtain the desired title compound (0.23 g, yield: 70%).

'H-NMR (DMSO-ds, 400 MHz) &: 3.94 (3H, s), 5.69 (2H,
s}y, 7.07 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 7.22 (1H, ad, J

= 2.2, 8.9 Hz), 7.29 (1H, dd, J = 3.0, 6.2 Hz), 7.44 (1H,

lof
0.
Q.
o
I

1.1, 2.7, 8.2 Hz), 7.46 (1H, dd, J = 9.1, 9.1
Hz), 7.50 (1H, dd, J = 7.6, 8.2 Hz), 7.63 (1H, d, J = 2.2
Hz), 7.64 (1H, ddd, J = 1.1, 1.3, 7.6 Hz), 7.70 (1H, 44,
J =1.3, 2.7 Hz), 7.82 (1H, 4, J = 8.9 Hz).

MS (ESI+) m/z: 427 (M+H)', 429 (M+H+2)", 449 (M+Na)",

451 (M+Na+2)".
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HRMS (ESI+) m/Z: 427.08535 (M+H)", calcd 427.08609

(-0.74 mmu) .

(Example 13) Methyl 3-[(l-methyl-6-phenoxy-1H-
benzimidazol-2-yl)methoxylbenzoate hydrochloride
{hydrochloride of Compound No. 1-20)

(13a) (6-Phenoxy-l-methyl-1H-benzimidazol-2-
vl)methanol

tert-Butyl 2-nitro-4-chlorophenyl (methyl)carbamate
{(22.5 g, 78.6 mmol) and phenol (7.5 g, 78.6 mmol) were
dissolved in tetrahydrofuran (180 mL) and DMF (20 mL).
Sodium hydride (3.4 g, 78.6 mmol) was added and the
mixture was stirred at 80°C for 10 hours. The reaction
solution was poured into ice water, followed by

extraction with ethyl acetate. The organic layer was

washed with water and brine and dried over sodium. sulfate.

Then, the solvent was evaporated under reduced pressure.
The residue was dissolved in 250 mL of ethanol, and 10%
palladium carbon (8 g) was added. The mixture was
stirred in a hydrogen atmosphere at 60°C for four hours.
The catalyst was removed through celite, and the solvent
was evaporated under reduced pressure. The residue was
dissolved in 1,4-dioxane (80 mL) and 4 N hydrochloric
acid-dioxane (80 mL). Glycolic acid (8.7 g, 115 mmol)
was added and the mixture was heated under reflux for two
hours. The reaction solution was cooled and then
neutralized with saturated sodium bicarbonate. The

generated crystals were filtered and washed with water
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and ethyl acetate to obtain 14 g of the desired compound
(yield: 73%).

'"H-NMR (DMSO-ds, 400 MHz) &: 3.77 (3H, s), 4.70 (2H,
s), 6.85-6.97 (3H, m), 7.05-7.11 (1H, m), 7.23-7.28 (3H,
m), 7.58-7.61 (1H, m).

(13b) Methyl 3—[(l—methyl—S—phenoxy—lH—benzimidazol—
2-yl)methoxylbenzoate hydrochloride

Tri-n-butylphosphine (6.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of (l-methyl-6-phenoxy-1H-benzimidazol-2-
yl)methanol (0.38 g, 1.5 mmol) and methyl 3-
hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/1l,4-dioxane soclution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.42 g, yield: 66%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-dg, 400 MHz) &: 3.88 (3H, s), 3.93 (3H,

s), 5.69 (2H, s), 7.02 (2H, 4, J

8.7 Hz), 7.12 (1H, dd,

J =2.2, 8.8 Hz), 7.15 (1H, t, J

1

7.5 Hz), 7.41 (2H, dd,
J=7.5, 8.7 Hz), 7.48 (1H, ddd, J = 1.3, 2.6, 8.2 Hz),
7.54 (1H, d4d, § = 7.5, 8.2 Hz), 7.59 (1H, d, J = 2.2 Hz),
7.66 (1H, ddd, J = 1.3, 1.5, 7.5 Hz), 7.72 (1H, 44, J =

1.5, 2.6 Hz), 7.80 (1H, d, J = 8.8 Hz).
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MS (ESI+) m/z: 389 (M+H)*, 441 (M+Na)"*.
HRMS (ESI+) m/Z: 389.15176 (M+H)*, calcd 389.15013

(-0.03 mmu) .

(Example 14) 3-[(1-Methyl-6-phenoxy-1H-benzimidazol-2-
vl)methoxylbenzoic acid hydrochloride (hydrochloride of
Compound No. 1-19)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-[(l-methyl-6-
phenoxy-1H-benzimidazol-2-yl)methoxy]lbenzoate

. hydrochloride synthesized in Example 13 (0.28 g, 0.7
mmol) in 1,4-dioxane, and the mixture was stirred at 60°C

" for two hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.19 g, vyield: 70%).

'H-NMR (DMSO-d¢, 400 MHz) 8: 3.95 (3H, s), 5.72 (2H,
s), 7.04 (2H, 4, J = 8.8 Hz), 7.16 (1H, t, J = 7.5 Hz),
7.21 (1H, dd, J = 2.4, 8.8 Hz), 7.41 (2H, dd, J = 7.5,

' 8.8 Hz), 7.46 (1H, ddd, 0 = 1.1, 2.6, 8.2 Hz), 7.50 (1H,

o dd, J = 7.5, 8.2 Hz), 7.62 (1lH, 4, & = 2.2 Hz), 7.64 (1lH,

‘. ddd, § = 1.1, 1.5, 7.5 Hz), 7.71 (1H, 4d, J = 1.5, 2.6
Hz), 7.82 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 375 (M+H)*, 397 (M+Na)*, 419 (M+2Na-

H)*.

HRMS (ESI+) m/Z: 375.13441 (M+H)", calcd 375.13448
(-0.07 mmu) .
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(Example 15) Methyl 3-[(3-methyl-5-phenoxy-3H-
imidazo[4,5-blpyridin-2-yl)methoxylbenzoate
dihydrochloride (dihydrochloride of Compound No. 1-28)

(15a) (3-Methyl-5-phenoxy-3H-imidazo[4,5-blpyridin-
2-y1l)methanol

Phenol (12.08 g, 128 mmol) was dissolved in THF (200

mL), and sodium hydride (60%, 5.12 g, 128 mmol) was added.

Subsequently, 6-chloro-N-methyl-3-nitropyridin-2-amine
(20 g, 107 mmol) was added and the mixture was stirred at
80°C for four hours. The reaction solution was poured
into water, followed by extraction with ethyl acetate.
The organic layer was sequentially washed with water, a 1
N potassium hydroxide solution, water and brine, dried
and then concentrated. The residue was dissolved in THF

(50 mL)-ethanol (50 mL), and palladium hydroxide (500 mg)

"was added. The mixture was stirred in a hydrogen

atmosphere overnight. The catalyst was removed through
celite, and the solvent was evaporated under reduced
pressure. The residue was dissolved in 1,4-dioxane (150
mL) and 4 N hydrochloric acid-dioxane (150 mL). Glycolic
acid (24.4 g, 321 mmol) was added and the mixture was
heated under reflux for 10 hours. The reaction solution
was cooled and then neutralized with a saturated sodium
bicarbonate aqueous solution, followed by extraction with
ethyl acetate. The organic layer was sequentially washed
with water and brine and dried. Then, the solvent was

evaporated under reduced pressure. The generated
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crystals were thoroughly washed with diisopropyl ether to
obtain 21.8 g of the desired compound (yield: 80%).

'"H-NMR (DMSO-de, 400 MHz) &: 3.67 (3H, s, J = 7 Hz),
4.69 (2H, d, J = 5 Hz), 5.61 (1H, t, J = 5 Hz), 6.84 (1H,
d, J = 8 Hz), 7.12-7.23 (3H, m), 7.39-7.45 (2H, m), 8.06
(1H, d, J = 8 Hz).

(15b) Methyl 3-[(3-methyl-5-phenoxy-3H-imidazo[4,5-
blpyridin-2-yl)methoxy]benzoate dihydrochloride

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of (3-methyl-5-phenoxy-~3H-imidazo[4,5-
blpyridin-2-yl)methanol (0.38 g, 1.5 mmol) and methyl 3-
hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4—dioxahe solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.40 g, yield: 58%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-d¢, 400 MHz) &: 3.72 (3H, s), 3.86 (3H,
s}, 5.54 (2H, s), 6.96 (1H, 4, J = 8.6 Hz), 7.18 (1H, 4,
J = 7.5 Hz), 7.22 (1H, t, J = 7.3 Hz), 7.43 {(2H, m), 7.45
(1§, dd, §J = 7.6, 8.2 Hz), 7.61 (1H, 44, J = 1.5, 7.6 Hz),
7.66 (1H, dd4, J = 1.5, 2.3 Hz), 8.18 (1H, 4, J = 8.6 Hz).

MS (ESI+) m/z: 390 (M+H)', 412 (M+Na)".
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|
HRMS (ESI+) m/Z: 390.14693 (M+H)", calcd 390.14538

(1.55 mmu) .

(Example 16) 3-[(3-Methyl-5-phenoxy-3H-imidazo([4, 5-
blpyridin-2-yl)methoxylbenzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-27)

A 1 N sodium hydroxide agueous solution (iO mL, 10
mmol) was added to a solution of methyl 3-[(3-methyl-5-
phenoxy—BH—imidazo[4,5—b]pyridin—2—yl)methoxyibenzoate

dihydrochloride synthesized in Example 15 (0.25 g, 0.6

-

mmol) in 1,4-dioxane, and the mixture was stirred at 60°C
for two hours. The reaction solution was treated with
‘ concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.16 g, yield: 65%).
'H-NMR (DMSO-ds, 400 MHz) &: 3.73 (3H, s), 5.53 (2H,
s), 6.96 (1H, 4, J = 8.6 Hz), 7.18 (1H, d, J = 8.7 Hz),
7.22 (1H, t, J = 7.5 Hz), 7.38 (1H, ddd, J = 1.1, 2.6,

8.2 Hz), 7.42 (2H, m), 7.46 (1H, 44, J = 7.6, 8.2 Hz),

’ 7.59 (1H, dad, J = 1.1, 1.3, 7.6 Hz), 7.64 (1H, dd, J =
’ 1.3, 2.6 Hz), 8.18 (1H, 4, J = 8.6 Hz).
L) MS (ESI+) m/z: 376 (M+H)', 398 (M+Na)®, 420 (M+2Na-

H)" .
HRMS (ESI+) m/Z: 376.12947 (M+H)", calcd 376.12973

(-0.26 mmu) .
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(Examplevl7) Methyl 5-{[6-(4-amino-3,5-dimethylphenoxy) -
l-methyl-1H-benzimidazol-2-yl]methoxy}nicotinate 5/2
hydrochloride (5/2 hydrochloride of Compound No. 1-136)

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
{(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenoxy]-1l-methyl-1H-benzimidazol-2~yl}methanol
(0.60 g, 1.5 mmol) and methyl 5-hydroxynicotinate (0.34 g,
2.3 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then'purified
by silica éel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1,4~dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.48 g, yield: 61%)
was obtained by drying under reduced pressure.

'H-NMR (DMSO-ds, 400 MHz) §: 2.34 (6H, s), 3.91 (3H,
s), 3.93 (3H, s), 5.80 (2H, s), 6.79 (2H, s), 7.15 (1H,

dd, J = 2.0, 8.0 Hz), 7.58 (l1H, 4, J = 2.0 Hz), 7.78 {(1H,

a, J 8.6 Hz), 8.09 (1H, 4d, 0 = 1.6, 2.7 Hz), 8.75 (1H,

a, J

2.7 Hz), 8.78 (1H, &, J = 1.6 Hz).
MS (ESI+) m/z: 433 (M+H)*, 455 (M+Na)®.
HRMS (ESI+) m/Z: 433.18576 (M+H)", calcd 433.18758

{(-1.82 mmu) .
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(Example 18) 5-{[6-(4-Amino-3,5-dimethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}nicotinic acid
dihydrochloride (dihydrochloride of Compound No. 1-135)
A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 5-{[6-(4-amino-
3,5-dimethylphenoxy) ~1-methyl-1H-benzimidazol-2-
vllmethoxyl}nicotinate 5/2 hydrochloride (0.35 g, 0.7
mmol) in 1,4-dioxane, and the mixture was stirred at 60°C
for two hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound {(0.17 g, vyield: 52%).
'H-NMR (DMSO-d¢, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,
s}y, 5.71 (2H, s), 6.76 (2H, s), 7.05 (1H, dd, J = 2.0,

8.6 Hz), 7.46 (1H, 4, J = 2.0 Hz), 7.73 (1H, 4, J = 8.6

Hz), 8.04 (1H, dd, 0 = 1.6, 3.1 Hz), 8.68 (1H, d, J = 3.1

Hz), 8.74 (1H, 4, J = 1.6 Hz).
MS (ESI+) m/z: 419 (M+H)", 441 (M+Na)”*.
HRMS (ESI+) m/Z: 419.17103 (M+H)', calcd 419.17193

(-0.90 mmu) .

(Example 19) Methyl 3-{[l-methyl-6-(3-morpholin-4-

vlphenoxy)-1H-benzimidazol-2-yl]lmethoxyl}benzoate

dihydrochloride (dihydrochloride of Compound No. 1-68)
(19a) tert-Butyl methyl-[5-(3-morpholin-4-yl-

phenoxy) -2-nitro-phenyl]-carbamate
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The desired crude compound was obtained from tert-
butyl (5-chloro-2-nitro-phenyl)-methyl-carbamate (5.0 g,
17 mmol), sodium hydride (761 mg, 17 mmol) and 3~
morpholin-4-yl-phenol (3.2 g, 17 mmol) in the same manner
as in Example 7a. The compound was purified by silica
gel column chromatography to obtain the desired compound
(6.5 g, yield: 86%) as a yellow foam.

'H-NMR (CDCl;, 400 MHz) &: 1.32 (9H, s), 3.15-3.22
(4H, m), 3.25 (3H, s), 3.81-3.88 (4H, m), 6.57 (1H, t, J
= 7.3 Hz), 6.62 (1H, s), 6.79 (1H, 4, J = 7.8 Hz), 6.82-
6.91 (2H, m), 7.24-7.33 (1H, m), 7.92 (1H, 4, J = 8.8 Hz).

{19b) tert-Butyl {[2-amino-5-(3-morpholin-4-yl-
phenoxy) -phenyl] -methyl-carbamate

tert-Butyl methyl-[5-(3-morpholin-4-yl-phenoxy)-2-
nitro-phenyl]-carbamate synthesized in Example 19a (6.5 g,
15 mmol) and palladium-carbon (10%, 1.0 g) were suspended
in ethyl acetate (100 mL), and the suspension was stirred
in a hydrogén atmosphere for two hours. The catalyst was
removed by filtration, and the filtrate was concentrated
under reduced pressure to obtain the desired compound
(5.8 g, yield: 96%) as a pale orange solid.

'H-NMR (CDCl;, 400 MHz) &: 1.38 (9H, s), 3.09-3.16
(7H, m), 3.80-3.84 (4H, m), 6.38 (1H, br s), 6.51 (1H, s),
6.56 (1H, 4, 0 = 7.4 Hz), 6.70-6.80 (3H, m), 7.13 (1H, ¢,
J = 8.0 Hz).

(19¢) [1-Methyl-6-(3-morpholin-4-yl-phenoxy)-1H-

benzimidazol-2-yl]-methanol
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tert-Butyl [2-amino-5-(3-morpholin-4-yl-phenoxy)-
phenyll-methyl-carbamate synthesized in Example 19b (5.8
g, 15 mmol) and glycolic acid (1.66 g, 22 mmol) were
dissolved in a mixed solvent of 4 N hydrochloric acid (60
mL) and 1,4-dioxane (60 mL), followed by heating under
reflux. The organic solvent was evaporated from the
reaction solution under reduced pressure. The remaining
aqueous solution was washed with methylene chloride,
neutralized with an excess of sodium bicarbonate, diluted
with ethyl acetate and stirred. The generated solid was
filtered to obtain the desired compound (2.8 g, yield:
57%) as a pale brown solid.

'"H-NMR (DMSO-ds, 400 MHz) 8: 3.03-3.08 (4H, m), 3.67-
3.71 (4H, m), 3.76 (3H, s), 4.66-4.69 (2H, m), 6.30 (1lH,

ad, J 2.0, 7.8 Hz), 6.55 (1H, t, J = 2.35), 6.65 (1H,
dd, J = 2.2, 8.0 Hz), 6.86 (1H, dd, J = 2.4, 8.6 Hz),
7.14 (1H, t, J = 8.2 Hz), 7.22 (1H, d, J = 2.4 Hz), 7.55
(1H, d, J = 8.6 Hz).

{19d) Methyl 3-{[l-methyl-6-(3-morpholin-4-
vlphenoxy) -1H-benzimidazol-2-yl]lmethoxyl}lbenzoate
dihydrochloride |

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [l-methyl-6-(3-morpholin-4-ylphenoxy) -
1H-benzimidazol-2-yl]lmethanol (0.51 g, 1.5 mmol) and
methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution

was concentrated and then purified by silica gel column
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chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compouﬁd (0.49 g, yield: 60%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-ds, 400 MHz) &: 3.13 (4H, t, J = 4.7 Hz),
3.72 (4H, t, J = 4.7 Hz), 3.87 (3H, s), 3.97 (3H, s),
5.76 (2H, s}, 6.42 (1H, dd, J = 2.0, 7.8 Hz), 6.70 (1H,
dd, J = 2.0, 2.0 Hz), 6.80 (1H, dd, J = 2.0, 8.2 Hz),
7.23 (1H, dd, 3 = 7.8, 8.2 Hz), 7.23 (1H, dd, J = 2.3,
8.6 Hz), 7.50 (lH, ddd, J = 1.2, 2.4, 8.3 Hz), 7.54 (1H,
dd, J = 7.1, 8.3 Hz), 7.64 (1H, d, J = 2.3 Hz), 7.65 (1lH,
ddd, g = 1.2, 1.6, 7.1 Hz), 7.72 (1H, dd, 0 = 1.6, 2.4
Hz), 7.82 (1H, d, J = 8.6 Hz).

MS (ESI+) m/z: 474 (M+H)", 496 (M+Na)”.
HRMS (ESI+) m/Z: 474.20084 (M+H)*, calcd 474.20290

(-2.06 mmu) .

(Example 20) 3-{[1l-Methyl-6-(3-morpholin-4-ylphenoxy)-1H-
benzimidazol-2~yl]lmethoxy}benzoic acid 1/2 hydrochloride
(1/2 hydrochloride of Compound No. 1-67)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[l-methyl-6-
(3-morpholin-4-ylphenoxy)-1H-benzimidazol-2-
yl]methoxyl}benzoate dihydrochloride (0.34 g, 0.7 mmol) in

1,4-dioxane, and the mixture was stirred at 60°C for two
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hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.18 g, yield: 59%).
'H-NMR (DMSO-d¢, 400 MHz) §: 3.69 (4H, t, J‘= 4.7 Hz),

3.80 (4H, t, J = 4.7 Hz), 5.45 (2H, s), 6.32 (1lH, d4, J =
2.0, 8.2 Hz), 6.57 (1H, dd, J = 2.0, 2.4 Hz), 6.66 (1lH,
dd, J = 2.4, 8.2 Hz), 6.90 (1H, dd, J = 2.4, 8.6 Hz),
7.15 (1H, dd, J = 8.2, 8.2 Hz), 7.28 (1lH, d, J = 2.4 Hz),
7.36 (1H, ddd, J = 8.2 Hz), 7.43 (1H, dd, J = 7.4, 8.2
Hz), 7.55 (1H, ddd, J = 7.4 Hz), 7.61 (1H, br), 7.62 (1H,
d, J = 8.6 Hz).

MS (ESI+) m/z: 460 (M+H)", 482 (M+Na)'.

HRMS (ESI+) m/Z: 460.18678 (M+H)', calcd 460.18725

(-0.47 mmu) .

(Example 21) Ethyl 4-{[l-methyl-6-(3-morpholin-4-
yvlphenoxy) -1H-benzimidazol-2-yl]lmethoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-70)
Tri—n;butylphosphine (0.61 g, 3.0 mmol) and 1,1'~-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [{l-methyl-6-(3-morpholin-4-ylphenoxy) -
l1H-benzimidazol-2-yl]lmethanol (0.51 g, 1.5 mmol) and
ethyl 4-hydroxybenzoate (0.37 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution
was concentrated and then purified by silica gel column

chromatography (elution solvent: hexane/ethyl acetate =
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1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.55 g, yield: 65%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-de, 400 MHz) &: 1.31 (3H, t, J = 7.0 Hz),
3.11 (4H, t, 3 = 4.7 Hz), 3.71 (4H, t, J = 4.7 Hz), 3.94

(3H, s), 4.28 (2H, g, J = 7.04 Hz), 5.73 (2H, s), 6.40

(1H, dd, § = 2.0, 7.8 Hz), 6.66 (1H, dd, J = 2.0, 2.0 Hz),

6.76 (1H, dd, J = 2.0, 8.2 Hz), 7.18 (1H, dd4, J = 2.4,
9.0 Hz), 7.22 (1H, 44, J = 7.8, 8.2 Hz) 7.29 (2H, 4, J =
9.0 Hz), 7.59 (1H, 4, J = 2.4), 7.78 (1H, d, J = 9.0 Hz),
7.97 (2H, 4, J = 9.0 Hz).

MS (ESI+) m/z: 488 (M+H)®, 510 (M+Na)".

" HRMS (ESI+) m/Z: 488.21667 (M+H)", calcd 488.21855
(-1.87 mmu) .

{(Example 22) 4-{[1-Methyl-6-(3-morpholin-4-ylphenoxy)-1H-
benzimidazol-2-yl]methoxy}benzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-69)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 4-{[l-methyl-6-(3-
morpholin-4-ylphenoxy) -1H-benzimidazol-2- .
yvlimethoxyl}benzoate dihydrochloride (0.43 g, 0.8 mmol) in
1,4-dioxane, and the mixture was stirred at 60°C for two
hours. The reaction solution was treated with

concentrated hydrochloric acid (1.5 mL) and then
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concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.24 g, yield: 59%).
'H-NMR (DMSO-dg, 400 MHz) &: 3.11 (4H, t, J = 4.7 Hz),
3.71 (4H, t, J = 4.7 Hz), 3.94 (3H, s), 5.72 (2H, s),
6.3% (1H, dd, J = 2.3, 7.8 Hz), 6.65 (1H, dd, J = 2.0,
2.3 Hz), 6.76 (1H, dd, J = 2.0, 8.2 Hz), 7.18 (1H, d&, J

= 2.4, 9.0 Hz), 7.22 (1H, 44, O

7.8, 8.2 Hz), 7.26 (2H,
d, J=9.0 Hz), 7.58 (1H, 4, J = 2.3 Hz), 7.78 (1H, &, J
= 9.0 Hz), 7.94 (2H, d, J = 9.0 Hz).

MS (ESI+) m/z: 460 (M+H)®, 482 (M+Na)".

HRMS (ESI+) m/Z: 460.18703 (M+H)", calcd 460.18725

(-0.22 mmu) .

(Example 23) Methyl 3-[(6-ethoxy-l-methyl-1H-
benzimidazol-2-yl)methoxy]benzoate hydrochloride
{({hydrochloride of Compound No. 1-4)

(23a) (6-Ethoxy-1l-methyl-1H-benzimidazol-2-
yl)methanol

tert-Butyl 2-nitro-4-ethoxy(methyl)carbamate (4 g,
13.5 mmol) was dissolved in 100 mL of ethanol, and 10%
palladium carbon (1 g) was added. The mixture was
stirred in a hydrogen atmosphere for two hours. The
catalyst was removed through celite, and the solvent was
evaporated under reduced pressure. The residue was
dissolved in 1,4-dioxane (30 mL) and 4 N hydrochloric
acid-dioxane (30 mL). Glycolic acid (2.05 g, 27 mmol)

was added and the mixture was heated under reflux for 5.5
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hours. The reaction solution was cooled and then
neutralized with saturated sodium bicarbonate. The
generated crystals were filtered and washed with water
and ethyl acetate to obtain 1.51 g of the desired
compound (yield: 54%) .

'"H-NMR (DMSO-ds, 400 MHz) &: 1.36 (3H, t, J = 7 Hz),
3.77 (3H, s), 4.07 (2H, g, J = 7 Hz), 4.65 (2H, s), 6.77
(1, dd, J = 2 Hz, 8 Hz), 7.05 (1H, 4, J = 2 Hz), 7.44
(l1H, d, J = 8 Hz).

(23b) Methyl 3-[(6-ethoxy-1-methyl-1H-benzimidazol-
2-yl)methoxy]lbenzoate hydrochloride

Tri-n-butylphosphine (0.91 g, 4.5 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (1.13 g, 4.5 mmol) were added
to a solution of [6-(3~ethoxyphenoxy)-l-methyl-1H-
benzimidazol—Z—yl]methanol (0.60 g, 2.0 mmol) and methyl
3-hydroxybenzoate (0.46 g, 3.0 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.49 g, yield: 65%) was obtained by drying
under reduced pressure.

'H-NMR (DMSO-ds, 400 MHz) &: 1.39 (3H, t, J = 7.1 Hz),
3.88 (3H, s), 3.98 (3H, s), 4.16 (2H, g, J = 7.1 Hz),

5.71 (2H, s), 7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.47 (1H, 4,
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J = 2.2 Hz), 7.49 (1H, ddd, J = 1.3, 2.6, 8.2 Hz), 7.55
(lH, dd, J = 7.5, 8.2 Hz), 7.67 (1H, dd, J = 1.3, 7.5 Hz),
7.69 (1H, 4, J = 8.9 Hz), 7.72 (1H, 4, J = 2.6 Hz).

MS (ESI+) m/z: 341 (M+H)", 363 (M+Na)".

HRMS (ESI+) m/Z: 341.15051 (M+H)", calcd 341.15013

(0.37 mmu) .

(Example 24) 3-[(6-Ethoxy-l-methyl-1H-benzimidazol-2-
vl)methoxylbenzoic acid hydrochloride (hydrochloride of
Compound No. 1-3)

A 1 N sodium hydroxide agueous solution (10 mL, 10
mmol) was added to a solution of methyl 3—[(6—ethoxy—l—
methyl-1H-benzimidazol-2-yl)methoxy]benzoate
hydrochloride (0.38 g, 1.0 mmol) in 1,4-dioxane, and the
mixture was stirred at 60°C for two hours. The reaction
solution was treated with concentrated hydrochloric acid
(1.5 mL) and then concentrated. The resulting solid was
washed wifh water and ethyl acetate and dried under
reduced pressure to obtain the desired title compound
(0.22 g, yield: 61%).

'H-NMR  (DMSO-d¢, 400 MHz) &: 1.40 (3H, t, J = 7.1 Hz),
3.98 (3H, s), 4.16 (2H, g, 0§ = 7.1 Hz), 5.71 (2H, s),
7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.45 (1H, ddd, J = 1.1,
2.6, 8.2 Hz), 7.52 (1H, d4d, J = 7.5, 8.2 Hz), 7.65 (1lH,
ddd, § = 1.1, 1.3, 7.5 Hz), 7.70 (1H, 4, J = 8.9 Hz),
7.71 (1H, dd, J = 1.3, 2.6 Hz).

MS (ESI+) m/z: 327 (M+H)*, 349 (M+Na)*, 371 (M+2Na-
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HRMS (ESI+) m/Z: 327.13292 (M+H)', calcd 327.13448

(-1.56 mmu) .

(Example 25) Methyl 3-{[l-methyl-6-{pyridin-3-yloxy)-1H-
benzimidazol-2-yllmethoxyl}benzoate dihydrochloride
{(dihydrochloride of Compound No. 1-148)

(25a) ([1-Methyl-6- (pyridin-3-yloxy)-1H-benzimidazol-
2-ylimethanol

Glycolic acid (2.75 g, 36.2 mmol) was added to a
mixed solution of tert-butyl 2—amino—5—(pYridin;3—
vloxy)phenyl (methyl)carbamate (7.61 g, 24.1 mmol)
[US6432993 Bl] in 1,4-dioxane (75 mL) and a 4 N
hydrochloric acid solution (75 mL). The mixture was
stirred at 50°C for 30 minutes and heated under reflux
for seven hours. The reaction solution was neutralized
with a saturated sodium bicarbonate agueous solution,
followed by extraction with ethyl acetate. The organic
layer was washed with brine and then dried overbanhydrous
sodium sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was purified by
silica gel column chromatography (elution solvent: ethyl
acetate/methanocl = 5/1) to obtain the desired title
compound (4.31 g, 16.9 mmol).

1H-NMR (CDCl;, 400 MHz) 6: 3.78 (3H, s), 4.90 (2H,
s), 6.96-7.01 (2H, m), 7.25-7.28 (2H, m), 7.65-7.68 (1H,
m), 8.34-8.42 (2H, m).

(25b) Methyl 3-{[l-methyl-6-(pyridin-3-yloxy)-1H-

benzimidazol-2-yllmethoxyl}lbenzoate dihydrochloride
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[1-Methyl-6-(pyridin-3~yloxy)-1H-benzimidazol-2-
yllmethanol synthesized in Example 25a (1.0 g, 3.92 mmol)
was dissolved in toluene (17 mL). Methyl 3-
hydroxybenzoate (895 mg, 5.88 mmol), 1,1'-
(azodicarbonyl)dipiperidine (2.97 g, 9.65 mmol) and n-
tributylphosphine (2.90 mL, 11.8 mmol) were added and the
mixture was stirred at room temperature overnight. The
solvent was evaporated under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (elution solvent: ethyl acetate/methanql =
5/1) to obtain methyl 3-{[l-methyl-6-{pyridin-3-yloxy)-
lH—benzimidazol—Z—yl]methoxy}benzoate (1.5 g, 3.85 mmol).
Methyl 3-{[l-methyl-6-(pyridin-3-yloxy)-1H-benzimidazol-
2-v]l]methoxy}benzoate (681 mg, 1.75 mmol) was dissolved
in ethyl acetate (15 mL). 4 N hydrochloric acid
(solution in 1,4-dioxane, 5 mL) was added and the mixture
was stirred at room temperature for 10 minutes. The
solid was collected by filtration and recrystallized from
ethanol to obtain the desired title compound (627 mg,
1.36 mmol).

Mp 195-208°C.

IR (KBr) vmax 1238, 1272, 1489, 1546, 1707.

1H-NMR (DMSO-d¢, 400 MHz) 6: 3.88 (3H, s), 3.97 (3H,
s), 5.75 (2H, s), 7.36 (1H, dd, J = 8.8, 2.2 Hz), 7.50-
7.56 (2H, m), 7.65-7.66 (1H, m), 7.73-7.82 (3H, m), 7.86-

7.91 (2H, m), 8.57 (1H, dd, J = 5.1, 1.3 Hz), 8.63 (1lH, d,

'J = 2.4 Hz).

MS (FAB) m/z: 390 (M+H)".
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Anal. calcd for C22H19N304*2(HCl): C, 57.15; H,
4.58; Cl, 15.34; N, 9.09. Found C, 53.52; H, 4.99; C1,
14.73; N, 8.48.

(Example 26) 3-{[l-Methyl-6-(pyridin-3-yloxy)-1H-
benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-
147)

A 1 N sodium hydroxide agueous solution (2.26 mi,
2.26 mmol) was added to a solution of the intermediate
methyl 3-{[l-methyl-6-(pyridin-3-yloxy)-1H-benzimidazol-

2-yllmethoxylbenzoate synthesiied in Example 25b (800 mg,

®

2.05 mmol) in 1,4-dioxane (5 mL), and the mixture was
‘ stirred at 70°C for one hour. The reaction solution was
adjusted to pH 7 with a 1 N hydrochloric acid solution.
The precipitated solid was collected by filtration and
washed with ethyl acetate to obtain the desired title
compound (332 mg, 0.885 mmol).
Mp 240-245°C.
IR (KBr) vmax 1219, 1290, 1421, 1478, 1586, 1697.
1H-NMR (DMSO-dg¢, 400 MHz) 6: 3.83 (3H, s), 5.48 (2H,
‘ s), 7.00 (1H, dd, J = 8.6, 2.4 Hz), 7.34-7.47 (5H, m),
| 7.57-7.59 (1H, m), 7.63-7.70 (2H, m), 8.32 (1H, dd, J =
. 4.0, 1.5 Hz), 8.38 (1H, dd, J = 2.8, 0.9 Hz).
MS (FAB) m/z: 376 (M+H)".
Anal. caled for C2IHITN304: C, 67.19; H, 4.56; N,

11.19. Found C, 67.14; H, 4.71; N, 11.04.
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{Example 27) 3-{[6-(4-Fluorophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
165)

(27a) tert-Butyl [5-(4-fluorophenoxy)-2-
nitrophenyl Imethylcarbamate

The title substance (3.2 g, yield: 88%) was obtained
as a vellow solid by synthesis from 4-fluorophenol (1.1 g,
10 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.9 g, 10 mmol), sodium
hydride (> 56% in o0il, 0.38 g, 10 mmol) and N, N-
dimethylformamide (40 mL) in the same manner as in
Example (28a) and crystallization from hexane.

'H-NMR (CDCl;, 400 MHz) §: 1.33 (6H, s), 1.50 (3H, s),
3.26 (3H, s), 6.81 (1H, dd, 3 = 2.7, 9.0 Hz), 6.85 (1H,
br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H, m).

(27b) tert-Butyl [2-amino-5-(4-
fluorophenoxy)phenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-fluorophenoxy)-2-
nitrophenyl ]methylcarbamate produced in Example (27a)
(3.2 g, 8.8 mmol), iron powder (2.4 g, 12 mmol), ammonium
chloride (0.24 g, 1.2 mmol), ethanol (40 mL) and water
(20 mL). The resulting oil was directly used for the
next reaction.

(27¢c) [6-{4-Fluorophenoxy)-1l-methyl-1H-benzimidazol-
2-yllmethanol

The synthesis was carried out in the same manner as

in Example (28c) using tert-butyl [2-amino-5-(4-
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fluorophenoxy)phenyl]methylcarbamate produced in Example
(27b) (2.9 g, 8.8 mmol), glycolic acid (1.0 g, 13 mmol)
and a 4 N hydrochloric acid-1,4-dioxane solution (40 mL).
The resulting dark brown oil was directly used for the
next reaction.

{27d) Methyl 3;{[6—(4—fluorophenoxy)—1—methyl—lH—
benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yllmethanol produced in Example
(27¢) (0.30 g, 1.1 mmql), methyl 3-hydroxybenzoate (0.25
g, 1.7 mmol), tri-n-butylphosphine (0.55 mL, 2.2 mmol),
1,1'-{azodicarbonyl)dipiperidine (0.56 g, 2.2 mmol) and
dichloromethane (6.0 mL) to obtain the desired compound
(0.36 g, yield: 81%).

'H-NMR (CDCl;, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38
(1, t, J = 7.8 Hz), 7.69 (1H, d, J = 7.8 Hz), 7.71-7.74
(2H, m). |

MS (FAB) m/z: 407 (M+H)".

(27e) 3-{[6-(4-Fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yllmethoxylbenzoate produced in Example (27d) (0.34 g,

0.84 mmol), a 1 N sodium hydroxide aqueous solution (1.3
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mL, 1.3 mmol) and 1,4-dioxane to obtain the desired
compound (0.10 g, vyield: 37%) as a white solid.

'H-NMR (DMSO-ds, 500 MHz) &: 3.81 (3H, s), 5.46 (2H,
s), 6.93 (1H, dd, J = 2.4, 8.8 Hz), 7.01-7.04 (2H, m),
7.19 (2H, £, J = 8.8 Hz), 7.30 (1H, 4, J = 2.4 Hz), 7.37-
7.39 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.57 (2H, 4, J =
7.8 Hz), 7.66 (1H, d, J = 8.8 Hz), 7.63 (1H, s), 13.03
(1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for Cy4HyN;05+0.14H;0: C, 66.91; H, 4.41;
N, 7.09; F, 4.81. Found C, 66.85; H, 4.46; N, 7.21; F,

4.81.

(Example 28) 3-{[6-(2-Fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No. 1-
164)

(28a) tert-Butyl [5-{(2-fluorophenoxy)-2-
nitrophenyl]methylcarbamate

2-Fluorophenol (0.16 mL, 1.7 mmol) was dissolved in
N,N-dimethylformamide (10 mL) in a nitrogen atmosphere.
tert-Butyl (5-chloro-2-nitrophenyl)methylcarbamate (500
mg, 1.7 mmol) and sodium hydride (> 56% in oil, 0.84 g,
1.9 mmol) were added and the mixture was stirred at 80°C
for seven hours. The reaction solution was concentrated
and a sodium bicarbonate aqueous solution was added,
followed by extraction with diethyl ether twice. Then,
the organic layers were washed with water and brine and

dried over anhydrous magnesium sulfate. The solvent was
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evaporated under reduced pressure, and the resulting
vellow o0il was directly used for the next reaction.

(28b) tert-Butyl [2-amino-5-(2-
fluorophenoxy)phenyl]methylcarbamate

Iron powder (0.47 g, 8.8 mmol) and ammonium chloride
(0.047 g, 0.88 mmol) were added to a mixture of tert-
butyl [5-(2-fluorophenoxy)-2-nitrophenyl]lmethylcarbamate
produced in Example (28a) (0.74 g, 1.7 mmol), ethanol
(8.0 mL) and water (4.0 mL), and the resulting mixture
was heated under reflux for two hours. The insoluble
matter was filtered off through celite. Water was added
to the concentrated filtrate, followed by extraction with
ethyl acetate twice. Then, the organic layers were
washed with brine and dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting oil was directly used for the
next reaction.

(28¢c) (6-{(2-Fluorophenoxy)-1l-methyl-1H-benzimidazol-
2-yl]lmethanol

tert-Butyl [2-amino-5-(2-
fluorophenoxy)phenyl Jmethylcarbamate produced in Example
(28b) (0.58 g, 1.749 mmol) was dissolved in a 4 N
hydrochloric acid-1,4-dioxane solution (10 mL). Glycolic
acid (0.20 g, 2.6 mmol) was added and the mixture was
heated under reflux for 1.5 days. The reaction solution
was concentrated and a sodium bicarbonate agueous
solution was added, followed by extraction with ethyl

acetate twice. Then, the organic layers were washed with
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water and brine and dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was subjected to
simple purification by silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 5/1 -> only
ethyl acetate -> methanol/dichloromethane = 1/5). The
solvent was evaporated under reduced pressure, and the
resulting dark brown o0il was directly used for the next
reaction.

(28d) Methyl 3-{[6-{2-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoate

Tri-n-butylphosphine (0.36 mL, 1.4 mmol) and‘l,l‘—
(azodicarbonyl)dipiperidine (0.36 g, 1.4 mmol) were added
to a solution of [6-(2-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol produced in Example (28c)
(0.20 g, 0.7 mmol) and methyl 3-hydroxybenzoate (0.16 g,
1.1 mmol) in dichloromethane, followed by stirring for 12
hours. The reaction solution was concentrated and then
suspended in a mixed solvent of hexane/ethyl acetate (=
3/2). After ultrasonic treatment, the precipitated solid
was separated by filtration. The filtrate was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
5/1 -> 1/1). The desired compound (0.16 g, yield: 58%)
was obtained by drying under reduced pressure.

'"H-NMR (CDCl;, 400 MHz) &: 3.81 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.96 (1H, s), 7.00-7.05 (2H, m), 7.07-7.13

(2H, m), 7.20 (1H, t, J = 9.5 Hz), 7.29 (1H, 4, J = 7.3
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Hz), 7.37 (1H, t, Jd = 7.3 Hz), 7.69 (1H, 4, J = 7.8 Hz),
7.70-7.74 (2H, m).

MS (FAB) m/z: 407 (M+H)".

(28e) 3-{[6-(2-Fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid

A 1 N sodium hydroxide agueous solution (0.54 mL,
0.54 mmol) was added to a solution of methyl 3-{{6-(2-
flucrophenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoate produced in Example (28d) (0.16 g,
0.36 mmol) in 1,4-dioxane, and the mixture was stirred at
70°C for 1.5 hours. The reaction solution was
concentrated and water was added. The mixture was
neutralized by dropwise addition of a 1 N hydrochloric
acid solution. The precipitated solid was collected by
filtration to obtain the desired compound (0.096 g,
yield: 68%) as a white solid.

'H-NMR (DMSO-dgs, 400 MHz) &: 3.81 (3H, s), 5.47 (2H,
s}, 6.94 (1H, dd, J = 2.5, 8.8 Hz), 7.04-7.09 (1H, m),
7.18 (2H, dad, J = 3.1, 3.3, 6.1 Hz), 7.30 (1H, d, J =
2.4 Hz), 7.35-7.42 (2H, m), 7.45 (1H, t; J = 7.8 Hz),
7.58 (1H, 4, 3 = 7.4 Hz), 7.66 (1H, 4, J = 8.6 Hz), 7.63
(1H, s), 13.03 (1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for Cy4Hy3N;05+0.14H,0: C, 66.91; H, 4.41;

N, 7.09; F, 4.81. Found C, 66.86; H, 4.48; N, 7.08; F,

4.80.
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{(Example 29) 3-{[6-(3-Methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
173)

(29a) tert-Butyl [5-(3-methoxyphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3—methoxyphenol (0.19 mL, 1.7
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(0.50 g, 1.7 mmol), sodium hydride (> 56% in oil, 0.84 g,
1.9 mmol) and N,N-dimethylformamide (10 mL). The
resulting yellow o0il was directly used for the next
reaction.

(29b) tert-Butyl [2-amino-5-(3-
methoxyphenoxy)phenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-methoxyphenoxy)-
2-nitrophenyl]methylcarbamate produced in Example {(29a)
(0.65 g, 1.7 mmol), iron powder (0.47 g, 8.7 mmol),
ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)
and water (4.0 mL). The resulting oil was directly used
for the next reaction.

(29¢) [6-(3-Methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(3-
methoxyphenoxy)phenyl Imethylcarbamate produced in Example
(29b) (0.60 g, 1.7 mmol), glycolic acid (0.20 g, 2.6

mmol) and a 4 N hydrochloric acid-1, 4-dioxane solution
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(10 mL). The resulting dark brown oil was directly used
for the next reaction.

(29d) Methyl 3-{[6-(3-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yllmethanol produced in Example
(29¢c) (0.24 g, 0.85 mmol), methyl 3-hydroxybenzoate (0.20
g, 1.3 mmol), tri-n-butylphosphine (0.43 mL, 1.7 mmol),
1,1’ -{azodicarbonyl)dipiperidine (0.43 g, 1.7 mmol) and
dichloromethane (6.0 mL) to obtain the desired compound
(0.23 g, yield: 65%).

'"H-NMR (CDCl;, 400 MHz) §: 3.77 (3H, s), 3.89 (3H, s),
5.57 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (1H, m), 7.00-
7.07 (24, m), 7.19-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz),
7.84 (1H, 4, J = 8.6 Hz), 7.78 (1H, d, J = 7.4 Hz), 8.03
(1H, s).
| (29e) 3-{[6-(3-Methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-
methoxyphenoxy) -1-methyl-1H-benzimidazol-2-
yvllmethoxyl}benzoate produced in Example (29d) (0.23 g,
0.56 mmol), a 1 N sodium hydroxide agqueocus solution (0.83
mL, 0.83 mmol) and 1,4-dioxane toc obtain- the desired
compound (0.20 g, yield: 89%) as a white solid.

'"H-NMR (CDCl;, 400 MHz) &: 3.77 (3H, s), 3.89 (3H, s),

5.57 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (14, m), 7.00-
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7.07 (2, m), 7.19-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz),
7.84 (1H, 4, J = 8.6 Hz), 7.78 (1H, d, J = 7.4 Hz), 8.03
(1H, s).

MS (FAB) m/z: 405 (M+H)".

Anal. calcd for Cy4HyN;05+40.33H;0: C, 67.31; H, 5.08;

N, 6.83. Found C, 67.47; H, 4.94; N, 6.92.

(Example 30) 3-{[6-(4-Methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]Jmethoxylbenzoic acid (Compound No. 1-
174)

(30a) tert-Butyl [5-(4-methoxyphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-methoxyphenol (0.20 g, 1.7 mmol),
tert~butyl (5-chloro-2-nitrophenyl)methylcarbamate (0.50
g, 1.7 mmol), sodium hydride (> 56% in o0il, 0.84 g, 1.9
mmol) and N,N-dimethylformamide (10 mL). The resulting
yellow oil was directly used for the next reaction.

(30b) tert-Butyl [2-amino-5-(4-
methoxyphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5—(4—methoxyphenoxY)—
2-nitrophenyl]methylcarbamate produced in Example (30a)
(0.65 g, 1.7 mmol), iron powder (0.47 g, 8.7 mmol),
ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)
and water (4.0 mL). The resulting o0il was directly used

for the next reaction.
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(30c) [6-(4-Methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(4-
methoxyphenoxy)phenyllmethylcarbamate produced in Example
(30b) (0.60 g, 1.7 mmol), glycolic acid (0.40 g, 5.2
mmol) and a 4 N hydrochloric acid-1,4-dioxane solution
(20 mL). The resulting dark brown oil was directly used
for the next reaction.

(30d) Methyl 3-{[6-{(4-methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-{4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yllmethanol produced in Example
(30c) (0.23 g, 0.79 mmol), methyl 3~-hydroxybenzoate (0.18
g, 1.2 mmol), tri-n-butylphosphine (0.40 mL, 2.0 mmol),
1,1'-(azodicarbonyl)dipiperidine (0.39 g, 2.0 mmol) and
dichloromethane (4.0 mL) to obtain the desired compound
(0.25 g, yield: 75%) as a pale brown oil.

'H-NMR (CDCl;, 400 MHz) &: 3.79 (3H, s), 3.81 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.88-6.91 (3H, m), 6.97-7.01
(3H, m), 7.27-7.31 (1H, m), 7.37 (iH, t, J = 7.8 Hz),
7.66-7.73 (3H, m).

(30e) 3-{[6-(4-Methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-

methoxyphenoxy)-1-methyl-1H-benzimidazol-2-
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yvllmethoxyl}benzoate produced in Example (30d) (0.25 g,
0.59 mmol), a 1 N sodium hydroxide agueous solution (0.89
mL, 0.89 mmol) and 1,4-dioxane to obtain the desired
compound (0.21 g, yield: 86%) as a white solid.

'H-NMR (CDCls;, 500 MHz) &: 3.79 (3H, s), 3;81 (3H, s),
5.36 (2H, br. s.), 6.87-6.93 (3H, m) 6.98 (3H, d, J = 8.3
Hz), 7.20-7.29 (1H, m), 7.36 (1H, s), 7.65-7.76 (3H, m).

MS (FAB) m/z: 405 (M+H)".
Anal. calcd for Cy4HyN,0s+1.5H,0: C, 64.03; H, 5.37;

N, 6.49. Found C, 63.96; H, 5.30; N, 6.52.

{Example 31) 3-[6-(3-Chlorophenoxy)-1l-methyl-1H-
benzimidaiol—Z—ylmethoxy}benzoic acid hydrochloride
(hydrochloride of Compound No. 1-51)

(3la) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyllmethylcarbamate

Sodium hydride (56%, 0.38 g, 10 mmol) was added to a
solution of 3-chlorophenol (1.29 g, 10 mmol) and tert-
butyl (5-chloro-2-nitrophenyl)methylcarbamate (2.87 g, 10
mmol) in N,N-dimethylformamide (20 mL) under ice-cooling.
The reaction mixture was stirred at 80°C for six hours.
After leaving to cool, water (100 mL) was added to the
reaction mixture, followed by extraction with ethyl
acetate (100 mL). Then, the organic layer was washed
with water (100 mL) twice and dried over anhydrous sodium
sulfate. After concentration under reduced pressure, the

residue was purified by silica gel chromatography
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(hexane:ethyl acetate, 6:1) to obtain the title compound
(3.79 g, yield: 99%) as a yellow oil.

'H-NMR (CDCl;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.27 (3H, s), 6.87 (1H, dd, J = 2.7, 8.6 Hz), 6.89 (1H,

br s), 7.01 (1H, 4, J = 8.1 Hz), 7.12 (1H, t, J = 2.0 Hz),

7.24-7.26 (1H, m), 7.38 (1H, t, J = 8.2 Hz), 7.96 (1H, 4,
J = 9.0 Hz).

(31b) tert-Butyl [2-amino-5-(3-
chlorophenoxy)phenyllmethylcarbamate

A solution of tert-butyl [5-(3-chlorophenoxy)-2-
nitrophenylmethylcarbamate obtained in Example (31a)
(3.79 g, 10 mmol), ammonium chloride (0.27 g, 5.0 mmol)
and iron powder (2.7% g, 50 mmol) in ethanol (50 mL) and
water (25 mL) was stirred with heating under reflux for
one hour. After leaving to cool, the reaction mixture
was filtered through celite. The filtrate was
concentrated and then water (100 mL) was added, fdllowed
by extraction with ethyl acetate (100 mL). Then, the
organic layer was dried over anhydrous sodium sulfate.
After concentration under reduced pressure, the residue
was purified by silica gel chromatography (hexane:ethyl
acetate, 5:1) to obtain the title compound (3.49 g,
vield: 99%) as a yvellow oil.

'H-NMR (CDCl;, 400 MHz) &: 1.41 (9H, s), 3.16 (3H, s),
3.70 (2H, br s), 6.77 (1H, d, J = 8.6 Hz), 6.82-6.90 (4H,
m), 6.99-7.01 (1H, m), 7.20 (1H, t, J = 8.2 Hz).

(31lc) [6~(3-Chlorophenoxy)-1-methyl-1H~-benzimidazol-

2-yl]lmethanol

FP0814s English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoes.

s



112

A solution of tert-butyl [2-amino-5-(3-
chlorophenoxy)phenyl]methylcarbamate (3.49 g, 10 mmol)
obtained in Example (31b) and glycolic acid (1.52 g, 20
mmol) in 4 M hydrochloric acid-dioxane (10 mL) was
stirred with heating under reflux for nine hours. After
leaving to cool, the reaction mixture was poured into a
saturated sodium bicarbonate aqueous solution (100 mL),
followed by extraction with ethyl acetate (100 mL). Then,
the organic layer was dried over anhydrous sodium sulfate.
After concentration under reduced pressure, the residue
was purified by silica gel chromatography {(methylene
chloride:methanol, 95:5) to obtain the title compognd
(0.66 g, yield: 23%) as a pale brown powder.

'H-NMR (CDCl;, 400 MHz) 8: 3.79 (3H, s), 4.91 (2H, s),
6.88 (1H, d, J

8.6 Hz), 6.95 (1H, s), 6.98-7.01 (2H, m),

7.05 (iH, d, J

8.2 Hz), 7.24 (1H, d, J = 8.2 Hz), 7.69
(1H, 4, J = 9.4 Hz).

(31d) Methyl 3-{[6-(3-chlorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate

A solution of [6-(3-chlorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol obtained in Example (31lc) (660
mg, 2.3 mmol), methyl 3-hydroxybenzoate (522 mg, 3.4
mmol), tri-n-butylphosphine (925 mg, 4.6 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (1.15 g, 4.6 mmol) in
methylene chloride (5 mL) was stirred for three hours.
The reaction mixture was concentrated and then purified

by silica gel column chromatography (hexane:ethyl acetate,
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2:1) to obtain the title compound (935 mg, yield: 97%) as
a white amorphous solid.
'"H-NMR (CDCl;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.41 (2H, s), 6.89 (1H, ddd, J = 0.8, 3.1, 8.2 Hz), 6.97
(1, ¢, J = 2.0 Hz), 7.01-7.07 (3H, m), 7.24 (1H, 4, J =
8.2 Hz), 7.29-7.32 (1H, m), 7.39 (lﬁ, t, J =7.8 Hz),
7.70 (1H, dt, J = 1.1, 7.4 Hz), 7.73-7.74 (1H, m)}, 7.77
(1H, d, J = 9.4 Hz).
{3le) 3-[6~(3-Chlorophenoxy)-1l-methyl-1H-
benzimidazol-2-ylmethoxylbenzoic acid hydrochloride
‘ A solution of methyl 3-{[6-(3-chlorophenoxy)-1-
| methyl-1H-benzimidazol-2-yllmethoxy}benzoate obtained in
. Example (31d) (933 mg, 2.21 mmol) in a 2 M sodium
hydroxide agueous solution (5 mL) and dioxane (10 mL) was
stirred with heating under reflux for two hours. After
leaving to coocl, 5 M hydrochloric acid (20 mL) was added
to the reaction mixture. The precipitated solid was
collected by filtration to obtain the title compound (829
mg, vield: 84%) as a white powder.
'H-NMR (DMSO-ds, 400 MH) &: 3.91 (3H, s), 5.62 (2H,
& s), 6.98 (1H, dd, J = 3.1, 9.0 Hz), 7.04 (1H, t, J = 2.0
Hz), 7.17 (l1H, &d, § = 2.4, 9.0 Hz), 7.18-7.20 (1H, m),
. 7.40 (1H, d, J = 8.2 Hz), 7.42-7.44 (1H, m), 7.49 (1H, t,
J = 7.8 Hz), 7.61 (1H, s), 7.62 (1H, 4, J = 7.4 Hz), 7.69
(1, s), 7.79 (1H, &4, J = 9.0 Hz).
MS (FAB+) m/z: 409 (M+H)".

Mp: 218-222°C.
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(Example 32) 3-{[1l-Methyl-6-(3-methylphenoxy)-1H-
benzimidazol-2-yllmethoxy}benzoic acid (Compound No. 1-
167)

(32a) tert-Butyl methyl[5-(3-methylphenoxy)-2-
nitrophenyl]carbamate

The synthesis was carried out in the same manner as
in Example (28a) using m-cresol {(0.36 mL, 3.5 mmol),
tert-butyl (5-chloro-2-nitrophenyl)-methyl-carbamate (1.0
g, 3.5 mmol), sodium hydride (> 56% in oil, 0.17 g, 3.8
mmol) and N,N-dimethylformamide (20 mL). The resulting
vellow o0il was directly used for the next reaction.

(32b) tert-Butyl [2-amino-5-(3-
methylphenoxy)phenylimethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl methyl[5-(3-
methylphenoxy) -2-nitrophenyl] -carbamate produced in
Example (32a) (1.2 g, 3.5 mmol), iron powder (0.93 g, 17
mmol), ammonium chloride (0.093 g, 1.7 mmol), ethanol (16
mL) and water (8.0 mL). The resulting oil was directly
used for the next reaction.

(32c) [l-Methyl-6-(3-methylphenoxy)-1H-benzimidazol-
2-yl]lmethanol

tert-Butyl methyl[5-(3-methylphenoxy)-2-
nitrophenyl]-carbamate produced in Example (32b) (1.1 g,
3.5 mmol) was dissolved in a 4 N hydrochloric acid-1,4-
dioxane solution (20 mL). Glycolic acid (0.80 g, 10
mmol) was added and the mixture was heated under reflux

overnight. The solvent was evaporated under reduced
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pressure and then a sodium bicarbonate agueous solution
{100 mL) was added, followed by extraction with ethyl
acetate (lOO mL x 2). The resulting organic layer was
washed with brine (80 mL) and then dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure. The resulting solid was washed with
diisopropyl ether to obtain the desired compound (0.59 g,
yvield: 63%).

'H-NMR (CDCl;, 400 MHz) &: 2.32 (3H, s), 3.75 (3H, s),
4.90 (2H, s), 6.80 (2H, s), 6.90 (1H, 4, J = 7.4 Hz),
6.94-7.02 (2H, m), 7.21 (1H, t, J = 7.8 Hz), 7.65 (1H, 4,
J = 8.6 Hz).

(32d) Methyl 3-{[l-methyl-6-(3-methylphenoxy)-1H~-
benzimidazol-2-yl]imethoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using methyl[l-methyl-6-(3-
methylphenoxy)-1H-benzimidazol-2~-yllmethanol produced in
Example (32c) (0.24 g, 0.89 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
{(0.45 mL, ‘1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.45 g, 1.8 mmol) and dichloromethane (6.0 mL) to obtain
the desired compound (0.31 g, yield: 85%) as a white
solid.

'"H-NMR (CDCl;, 400 MHz) &: 3.81 (3H, br s), 3.92 (3H,
s), 5.39 (2H, s), 6.78-6.83 (2H, m), 6.91 (1H, 4, J = 7.8
Hz), 6.97-7.04 (2H, m), 7.21 (1H, t, J = 8.0 Hz), 7.27-
7.32 (iH, m), 7.38 (1H, t, § = 7.8 Hz), 7.69 (lH, td, J =

1.2, 1.4, 7.6 Hz), 7.71-7.75 (2H, m).
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MS (FAB) m/z: 403 (M+H)".

(32e) 3-{[1l-Methyl-6-{3-methylphenoxy)-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl methyl3-{[1-
methyi—6—(3—methylphenoxy)—lH—benzimidazol—Z—.
vl]lmethoxyl}benzoate produced in Example (32d) (0.29 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the -
desired compound (0.17 g, vield: 60%) as a white solid.

'H-NMR (DMSO-de, 400 MHz) &: 2.27 (3H, s), 3.81 (3H,
s), 5.47 (2H, s), 6.74~-6.83 (2H, m), 6.87-6.97 (2H, m),
7.32 (1H, 4, J = 2.4 Hz), 7.36-7.41 (1H, m), 7.45 (1lH, ¢t,
J = 8.0 Hz), 7.58 (1H, dt, 0 = 1.2, 1.4, 7.6 Hz), 7.62-
7.68 (2H, m).

MS (FAB) m/z: 389 (M+H)'.

Anal. calcd for Cy3H2oN204+0.33H;0: C, 70.04; H, 5.28;

N, 7.10. Found C, 69.99; H, 5.16; N, 7.15.

(Example 33) 3-({1-Methyl-6-[3-
(trifluoromethoxy)phenoxy]—1H—benzimid?zol—2—
yvl}methoxylbenzoic acid (Compound No. 1-176)

(33a) tert-Butyl methyl{2-nitro-5-[3-
(trifluoromethoxy)phenoxy]phenyl}carbamate

The desired title compound (4.28 g, yield: 99%) was
obtained as a yellow 0il according to the method
described in Example (31la) using 3-trifluoromethoxyphenol

(1.78 g, 10 mmol), tert-butyl (5-chloro-2-
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nitrophenyl)methylcarbamate (2.87 g, 10 mmol) and sodium
hydride (56%, 0.38 g, 10 mmol).

'"H-NMR (CDCls, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.27 (3H, s), 6.89-6.91 (2H, m), 6.99 (1H, s.), 7.05 (1H,
d, J = 8.6 Hz), 7.13 (1H, 4, J = 7.8 Hz), 7.47 (1H, t, J
= 8.2 Hz), 7.97 (1H, 4, J = 8.6 Hz).

(33b) tert-Butyl {2-amino-5-[3-
(trifluoromethoxy)phenoxylphenyllimethylcarbamate

The desired title compound (3.98 g, vield: 99%) was
obtained as a yellow o0il according to the method’
described in Example (31b) using tert-butyl methyl{2-
nitro—5—[3¥(trifluoromethoxy)phenoxy]phenyl}carbamate
obtained in Example (33a) {(2.87 g, 10 mmol) and iron
powder (2.79 g, 50 mmol).

'H-NMR (CDCl;, 400 MHz) &: 1.41 (9H, brs), 3.15 (3H,

s), 3.72 (2H, br s), 6.76-6.89 (5H, m), 7.26-7.30 (2H, m).

(33c) {1-Methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yl}methanol

The desired title compound (3.08 g, yield: 91%) was
obtained as a pale brown powder according to the method
described in Example (31lc) using tert-butyl {2-amino-5-
(3-(trifluoromethoxy)phenoxy]phenyl}methylcarbamate
obtained in Example (33b) (3.98 g, 10 mmol) and glycolic
acid (1.52 g, 20 mmol).

'H-NMR (CDCl;, 400 MHz) &: 3.79 (3H, s), 4.91 (2H, s),
6.85 (1H, s), 6.89 (1H, dd, J = 2.4, 8.6 Hz), 6.92-6.95
(lH, m), 6.98-7.01 (2H, m), 7.32 (1H, t, J = 8.2 Hz),

7.67 (1H, 4, J = 9.0 Hz).
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(33d) Methyl 3-({l-methyl-6-[3-
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
vl1l)}methoxy)benzoate

The desired title compound (3.52 g, yield: 91%) was
obtained as a white powder according to the method
described in Example (31d) using {l-methyl-6-[3-
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-yl}methanol
obtained in Example (33c) (3.08 g, 9.1 mmol), methyl 3-
hydroxybenzoate (2.08 g, 13.7 mmol), tri-n-butylphosphine
(3.68 g, 18.2 mmol) and l,1'—(azodicarbohyl)dipiperidine
(4.59 g, 18.2 mmol).

'H-NMR (CDCl;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.42 (2H, s), 6.86 (1H, s), 6.91 (1H, dd, 0 = 2.4, 7.4
Hz), 6.93-6.96 (1H, m), 7.02-7.06 (2H, m), 7.29-7.34 (2H,
m), 7.39 (1H, t, 3 = 7.4 Hz), 7.69-7.74 (2H, m), 7.77 {(1H,
d, J =8.2 Hz).

(33e) 3—({l—Methyl—6—[3—(trifluoromethoxy)phenoxy}—
1H-benzimidazol-2-yllmethoxy]benzoic acid

A solution of methyl 3-({l-methyl-6-[3-

(trifluoromethoxy)phenoxy]}-1H-benzimidazol-2-

‘ yvl}imethoxy)benzoate obtained in Example (334) (3.52 g,

7.45 mmol) in a 2 M sodium hydroxide agueous solution (20
mL) and dioxane (40 mL) was stirred with heating under
reflux for two hours. After leaving to cool, 1 M
hydrochloric acid (50 mL) was added to the reaction
mixture, and the precipitated solid was collected by
filtration. The solid was dissolved in a 1 M sodium

hydroxide aqueous solution (50 mL), and 1 M hydrochloric
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acid (50 mL) was added. The precipitated solid was
collected by filtration to obtain the title compound
(2.75 g, yield:‘8l%) as a white powder.

'H-NMR (DMSO-ds, 400 MHz) &: 3.83 (3H, s), 5.48 (2H,
s), 6.95-6.97 (2H, m), 7.00 (1H, dd, J = 2.4, 8.6 Hz),
7.07-7.09 (iH, m), 7.36~7.39 (1H, m), 7.43-7.49 (3H, m),
7.58 (1H, dt, § = 1.2, 7.8 Hz), 7.64 (1H, 44, J = 1.2,
2.4 Hz), 7.71 (1H, 4, J = 8.2 Hz), 13.08 (1H, br s).

MS (FAB+) m/z: 459 (M+H)".

Mp: 221-227°C.

(Example 34) 3-{[6-(4-Fluoro-3-methylphenoxy)-1l-methyl-
1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound No.
1-187)

(34a) tert-Butyl [5-(4-fluocro-3-methylphenoxy)-2-
nitrophenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 4-fluoro-3-methylphenol (0.78 ml,
7.0 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium
hydride (> 56% in o0il, 0.28 g, 7.0 mmol) and N, N-
dimethylformamide (20 mL). The resulting yellow oil was
directly used for the next reaction.:

(34b) tert-Butyl [2-amino-5-(4-fluoro-3-
methylphenoxy)phenyl lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-fluoro-3-

methylphenoky)—2—nitrophenyl]methylcarbamate produced in
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Example (34a) (2.6 g, 7.0 mmol), iroh powder (1.9 g, 35
mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

{34c) [6-(4-Fluoro-3-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethanol

tert-Butyl [2-amino-5-(4-fluoro-3-
methylphenoxy)phenyl]methylcarbamate produced in Example
(34b) (2.4 g, 7.0 mmol) was dissolved in 5 N hydrochloric
acid (20 mL) and a 1,4-dioxane solution (20 mL).

Glycolic acid (0.80 g, 10 mmol) was added and the mixture
was heated under reflux overnight. The reaction solution
was cooléd to room temperature and a sodium bicarbonate
agqueous solution (100 mL) was added, followed by
extraction with ethyl acetate (100 mL x 2). The
resulting organic layer was washed with brine (80 mL) and
then dried over anhydrous magnesium sulfate. The sclvent
was evaporated under reduced pressure. The resulting
solid was washed with diisopropyl ether to obtain the
desired compound (1.5 g, yield: 77%) as a pale red brown
solid.

'H-NMR (CDCl;, 400 MHz) &: 2.25 (3H, d, J = 2.0 Hz),
3.78 (3H, s), 4.05 (1H, br s), 4.91 (2H, s), 6.75-6.81
(1H, m), 6.83 (2H, dd, 0 = 2.9, 6.1 Hz), 6.87 (1H, 4, J =
2.0 Hz), 6.96 (2H, d, J = 8.6 Hz), 7.60 (1H, 4, J = 8.6
Hz) .

(34d) Methyl 3-{[6-(4-fluoro-3-methylphenoxy)-1-

methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
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The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-fluoro-3-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (34c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
{(0.44 g, 1.8 mmol) and dichloromethane (4 mlL) to obtain
the desired compound (0.30 g, yield: 80%) as a white
solid. |

'H-NMR (CDCl;, 400 MHz) &: 2.25 (3H,'d, J = 2.0 Hz),
3.81 (3H, s), 3.92 (3H, s), 5.39 (2H, s), 6.76-6.86 (2H,
m), 6.92-7.00 (3H, m), 7.27-7.31 (1H, m), 7.38 (1H, t, J
= 8.0 Hz), 7.71 (3H, d, J = 8.6 Hz).

(34e) 3-{[6-(4-Fluoro-3-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-{(4-fluoro-
3-methylphenoxy) -l1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoate produced in Example (34d) (0.31 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.24 g, yield: 81%) as a white solid.

'H-NMR (DMSO-ds, 500 MHz) &: 2.20 (3H, s), 3.81 (3H,
s), 5.46 (2H, s), 6.80-6.87 (1 H, m), 6.89-6.95 (2H, m),
7.12 (1H, t, J = 9.0 Hz), 7.28 (1H, d, 0 = 2.0 Hz), 7.36-
7.41 (1H, m), 7.45 (I1H, t, J = 7.8 Hz), 7.57 (1H, d, J =
7.8 Hz), 7.62-7.67 (2H, m), 13.03 (1H, br s).

MS (FAB) m/z: 407 (M+H)*.
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Anal. calcd for Cy3H;9FN;0,+0.10HCl: C, 67.37; H,
4.69; F, 4.63; N, 6.83; Cl, 0.86. Found C, 67.24; H,

4.70; F, 4.56; N, 7.00; C1, 0.64.

(Example 35) 3-{[6-(3,4-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
180)

(35a) tert-Butyl [5-(3,4-difluorophenoxy)-2-
nitrophenyl lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3,4-difluorophenol (0.95 g, 7.0
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(2.0 g, 7.0 mmol), sodium hydride (> 56% in oil, 0.28 g,
7.0 mmol) and N,N-dimethylformamide (20 mL). The
resulting yellow solid was directly used for the next
reaction.

(35b) tert-Butyl [2-amino-5-(3,4-
difluorophenoxy)phenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3,4-
difluorophenoxy)-2-nitrophenyl]lmethylcarbamate produced
in Example (35a) (2.7 g, 7.0 mmol), iron powder (1.9 g,
35 mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol
{20 mL) and water (10 mL). The resulting oil was
directly used for the next reaction.

(35¢c) [6-(3,4-Difluocrophenoxy)-1-methyl-1H-

benzimidazol-2-yllmethanol
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The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(3,4-difluorophenoxy)phenyl lmethylcarbamate produced in
Example (35b) (2.4 g, 7.0 mmol), glycolic acid (0.80 g,
10 mmol), a 5 N hydrochloric acid solution (20 mL) and a
1,4-dioxane solution (20 mL) to obtain the desired
compound (1.5 g, yield: 76%) as a pale brown solid.

'H-NMR (CDC1l;, 400 MHz) &: 3.78 (3H, s), 4.90 (2H, s),
6.67-6.74 (1H, m), 6.77-6.85 (1H, m), 6.97 (2H, s), 7.11
(1, g, J = 9.3 Hz), 7.67 (1H, 4, J = 8.2 Hz).

(35d) Methyl 3-{[6-(3,4-difluorophenoxy)-l-methyl-
lH-benzimidazol—2—yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3,4-
difluorophenoxy)-l1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (35c¢) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, l.3lmmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.30 g, yield: 80%) as a white
solid.

'H-NMR (CDCl;, 400 MHz) &: 3.84 (3H, s), 3.94 (3H, s),
5.40 (2H, s), 5.41 (10H, br s), 6.69-6.75 (1H, m), 6.79-

6.85 (1H, m), 6.97-7.02 (2H, m), 7.07-7.15 (1H, m), 7.28-

7.32 (1H, m), 7.38 (1H, t, J = 8.1 Hz), 7.67-7.71 (1lH, m),

7.74 (2H, s).

MS (FAB) m/z: 425 (M+H)".

FP0814s English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoes

134



\_J

1%

124

(35e) 3-{{6-(3,4-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3,4-
difluorophenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxylbenzoate produced in Example {35d) (0.31 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.25 g, yield: 82%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 3.82 (3H, s), 5.47 (2H,
s), 6.77-6.84 (1H, m), 6.97 (1H, dd, J = 2.4, 8.6 Hz),
7.10-7.18 (1H, m), 7.35-7.48 (4H, m), 7.55-7.70 (3H, m).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for CyyHi¢F3N;04+0.10HCl: C, 67.37; H,
4.69; F, 4.63; N, 6.83; Cl, 0.86. Found C, 67.24; H,

4.70; F, 4.56; N, 7.00; Cl, 0.64.

(Example 36) 3-({1-Methyl-6-[3~-(trifluoromethyl)phenoxy]-
lH-benzimidazol-2-yl}imethoxy)benzoic acid (Compound No.
1-175)

(36a) tert-Butyl methyl{2-nitro-5-[3-
(trifluoromethyl)phenoxylphenyl}carbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-(trifluoromethyl)phenol (0.87 mL,
7.0 mmol), tert-butyl (5-chloro-2-

nitrophenyl)methylcarbamate (2.00 g, 7.0 mmol), sodium

hydride (> 56% in oil, 0.28 g, 7.0 mmol) and N,N-
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dimethylformamide (20 mL). The resulting yellow solid
was directly used for the next reaction.

(36b) tert-Butyl {2-amino-5-[3-
(trifluoromethyl)phenoxylphenyl}methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl methyl{2-nitro-5-[3-
(trifluoromethyl)phenoxy]lphenyl}carbamate produced in
Example (36a) (2.9 g, 7.0 mmol), iron powder (1.9 g, 35
mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

{(36c) {l-Methyl-6-[3-(trifluoromethyl)phenoxy]-1H-
benzimidazol-2-yl}methanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl {2-amino-5-
[3-(trifluoromethyl)phenoxylphenyl}methylcarbamate
produced in Example (36b) (2.4 g, 7.0 mmol), glycolic
acid (0.80 g, 10 mmol), a 5 N hydrochloric acid solution
(20 mL) and a 1,4-dioxane solution (20 mL) to obtain the
desired compound (1.3 g, yield: 57%) as a pale brown

solid.

'H-NMR (CDCl;, 400 MHz) &: 3.78 (3H, s), 4.93 (2H, s),

6.97-7.04 (2H, m), 7.09-7.18 (1H, m), 7.21 (1lH, s), 7.33
(1, d, § = 8.6 Hz), 7.43 (1H, t, J = 7.8 Hz), 7.71 (1lH,
d, J = 8.2 Hz).

(36d) Methyl 3-({l-methyl-6-{3-
(trifluoromethyl)phenoxy]-1H-benzimidazol-2-

vllmethoxy)benzoate
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The reaction and post-treatment were carried out
according to Example (28d) using {1-methyl-6-[3-
(trifluoromethyl)phenoxy]-1H-benzimidazol-2-yl}methanol
produced in Example (36c¢c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-({azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.33 g, yield: 81%) as a white
solid.

'"H-NMR (CDCl;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.41 (8H, s}, 5.41 (2H, s), 7.00-7.06 (2H, m), 7.15 (1H,
dd, J = 2.4, 8.2 Hz), 7.23 (1H, s), 7.28-7.46 (4H, m),
7.68-7.79 (3H, m).

MS (FAB) m/z: 457 (M+H)".

(36e) 3-({1-Methyl-6-[3-(trifluoromethyl)phenoxy]-
1H-benzimidazol-2-yl}methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-({l-methyl-6-
[3-(trifluoromethyl)phenoxyl]-1H-benzimidazol-2-
yvl}methoxy)benzoate produced in Example (36d) (0.33 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.28 g, yield: 89%) as a white solid.

'H-NMR (DMSO-d¢, 400 MHz) &: 3.84 (3H, s), 5.48 (2H,

s), 7.01 (1H, dd4, J = 2.2, 8.8 Hz), 7.22-7.28 (2H, m),

7.32-7.50 (4H, m), 7.60 (3H, s), 7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 443 (M+H)".
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Anal. calcd for Cy3Hi7F3N,0,+0.10HC1: C, 61.93; H,
3.86; F, 12.78; N, 6.28; Cl, 0.79. Found C, 61.78; H,

3.85; F, 12.55; N, 6.37; Cl, 0.83.

(Example 37) 3-{[6-(3-Fluoro-4-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yllmethoxy}benzoic acid (Compound No.
1-186)

(37a) tert-Butyl [5-(3-fluoro-4-methylphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-fluoro-4-methylphenol (0.93 g,
7.4 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium
hydride (> 56% in oil, 0.29 g, 7.4 mmol) and N,N-
dimethylformamide (20 mL). The resulting yellow oil was
directly used for the next reaction.

(37b) tert-Butyl [2-amino-5-(3-fluoro-4-
methylphenoxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-fluoro-4-
methylphenoxy) -2-nitrophenyl]lmethylcarbamate produced in
Example (37a) (2.6 g, 7.0 mmol), iron powder (1.9 g, 35
mmol) , ammdnium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and wéter (10 mL). The resulting oil was directly
used for the next reaction.

(37c) (6-(3-Fluoro-4-methylphenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethanol
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The reaction and post-treatment were carried out
according to Example (34c¢) using tert-butyl [2-amino-5-
(3—fluoro—4—methylphenoxy)phenyl]methylcarbamate produced
in Example (37b) (2.4 g, 7.0 mmol), glycolic acid (0.80 g,
10 mmol), a 5 N hydrochloric acid solution (20 mL) and a
1l,4-dioxane solution (20 mL) to obtain the desired
compound (1.6 g, vyield: 81%) as a pale brown solid.

'H-NMR (CDCl;, 400 MHz) &: 2.24 (3H, d, J = 2.0 Hz),
3.76 (3H, s), 4.90 (2H, s), 6.63-6.72 (2H, m), 6.92-7.01
(2H, m), 7.11 (1H, t, J = 9.0 Hz), 7.65 (1H, d, J = 8.6
Hz) .

(37d) Methyl 3-{[6-(3-fluoro-4-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried ouﬁ
according to Example (28d) using [6-(3-fluoro-4-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (37c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.30 g, yield: 82%) as a thte
solid.

'H-NMR (CDCl;, 400 MHz) &: 2.24 (3H, &, J = 1.6 Hz),
3.82 (3H, s), 3.92 (3H, s), 5.40 (2H, s), 6.66-6.71 (2H,
m), 6.98-7.04 (2H, m), 7.11 (1H, t, J = 9.0 Hz), 7.27-
7.32 (1H, m), 7.38 (1H, t, J = 8.0 Hz), 7.67-7.70 (1H, m),
7.71-7.75 (2H, m).

MS (FAB) m/z: 421 (M+H)" .
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(37e) 3-{[6-(3-Fluoro-4-methylphenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-fluoro-
4-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoate produced in Example {(37d) (0.30 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound {(0.27 g, yield: 94%) as a white solid.

'H-NMR (DMSO-dg, 400 MHz) &: 2.18 (3H, s), 3.82 (3H,
s), 5.47 (2H, s), 6.72 (6H, dd, J = 2.4, 8.6 Hz), 6.80
(6H, dd, J = 2.5, 11.1 Hz), 6.95 (6H, dd, J = 2.4, 8.6
Hz), 7.25 (6H, t, J = 8.6 Hz), 7.35-7.40 (2H, m), 7.36
(lH, d, § = 2.4 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1lH,
d, §J=7.8Hz), 7.67 (1H, d, J = 8.6 Hz), 7.63-7.69 (1H,
m), 13.08 (1H, br s).

MS (FAB) m/z: 407 (M+H)".

Anal. calcd for C,3Hi9FN;O4: C, 67.97; H, 4.71; F,

4.67; N, 6.89. Found C, 67.58; H, 4.63; F, 4.67; N, 6.91.

{(Example 38) 3-{[6-(3-Chloro-5-fluorophenoxy)~1-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No.
1-207)

(38a) tert-Butyl [5-(3-chloro-5-fluorophenoxy)-2-
nitrophenyllmethylcarbamate

The desired title compound (7.94 g, vield: 99%) was
obtained as a yellow powder according to the method

described in Example (3la) using 3-chloro-5-fluorophenol
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(2.93 g, 20 mmol), tert—butyl (5-chloro-2-

nitrophenyl)methylcarbamate (5.73 g, 20 mmol) and sodium

hydride (56%, 0.76 g, 20 mmol).

'H-NMR (CDCl;, 400 MHz) §: 1.33 (6H, s), 1.51 (3H, s),
3.28 (3H, s), 6.74 (1H, dt, J = 2.4, 9.0 Hz), 6.90-6.93
(3H, m), 7.00 (1H, 4, § = 7.8 Hz), 7.98 (1H, d, J = 8.6
Hz) .

(38b) tert-Butyl [2-amino-5-(3-chloro-5-
fluorophenoxy)phenyl lmethylcarbamate

The desired title compound (7.34 g, yield: 99%) was
obtained as a brown oil according to the method described
in Example (31b) using tert-butyl [5-(3-chloro-5-
fluorophenbxy)—2—nitrophenyl]methylcarbamate obtained in
Example (38a) (7.94 g, 20 mmol) and iron powder (5.59 g,
100 mmol).

'H-NMR (CDCls;, 400 MHz) &: 1.42 (9H, s), 3.15 (3H, s),
3.74 (2H, br s), 6.53 (1H, &, J = 9.8 Hz), 6.68-6.82 (4H,
m), 7.04 (1H, dd, J = 2.0, 8.6 Hz).

{38c) [6-(3-Chloro-5-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

The desired title compound (2.99 g, vield: 49%) was
obtained as a white powder according to the method
described in Example (31lc) using tert-butyl [2;amino—5—
{(3-chloro-5-fluorophenoxy)phenyllmethylcarbamate obtained
in Example (38b) (7.34 g, 20 mmol) and glycoliciacid
(3.04 g, 40 mmol).

'H-NMR (CDCl;, 400 MHz) &: 3.80 (3H, s), 4.91 (2H, s),
6.58 (1H; dt, J = 2.4, 10.2 Hz), 6.98-7.02 (2H, m), 7.23

FP081l4s English translation of PCT Spec/PN78842/gds/16.09.09

2187606-1-igoes.



131

(1H, dd, § = 2.0, 9.4 Hz), 7.32 (1H, d, J = 2.0 Hz), 7.

(lHI dr J = 8.6 HZ).

(38d) Methyl 3-{[6-{3-chloro-5-fluorophenoxy)-1-

methyl-1H~benzimidazol-2-yl]methoxy)benzoate

The desired title compound (1.30 g, yield:

obtained as a white powder according to the method

described in Example (31d) using [6-(3-chloro-5-

fluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]lmethanol

obtained in Example (38c¢c) (2.99 g, 9.75 mmol)

, methyl 3

70

32%) was

hydroxybenzoate (2.22 g, 14.6 mmol), tri-n-butylphosphine

(3.94 g, 19.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine

(4.92 g, 19.5 mmol).

'H-NMR (CDCl;, 400 MHz) J:
5.42 (2H, s), 6.59 (1H, dt, J = 2.4, 9.8 Hz),
s) 6.80 (1H, dt, J = 2.4, 7.8 Hz), 7.03 (1H,
8.6 Hz), 7.07 (1H, 4, J = 2.4 Hz), 7.31 (1H,
2.7, 8.2 Hz), 7.39 (1H, t, J = 7.8 Hz), 7.70

1.2, 7.8 Hz), 7.74 (1H, s), 7.79 (1H, 4, J =

3.87 (3H, s), 3.93 (3H, s

6.75 (1H,

dd, J = 2.

ddda, J = 1.2,

(1g, dd, Jd

8.6 Hz).

(38e) 3-[6-(3-Chloro-5-fluorophenoxy)-1l-methyl-1H-

benzimidazol-2-ylmethoxylbenzoic acid

) 7

0.

The desired title compound (1.26 g, yield: 86%) was

obtained as a white powder according to the method

described in Example (33e) using methyl 3-{{6-(3-chloro-

5-fluorophenoxy) -1-methyl-1H-benzimidazol-2-
vllmethoxylbenzoate obtained in Example (38d)
2.95 mmol}) .

'"H-NMR (DMSO-ds, 400 MHz) §: 3.84 (3H, s)

s), 6.83-6.86 (2H, m), 7.02 (1H, dd, J = 2.4,

FP081l4s
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(1.30 g,

, 5.48 (2H
9.0 Hz),
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7.15 (1H, dt, 0 = 2.0, 8.6 Hz), 7.39 (1H, ddd, J = 1.2,

2.4, 8.2 Hz), 7.45 (1H, t, J = 7.4 Hz), 7.49 (1H, 4, J

2.4 Hz), 7.58 (1H, dt, 0 = 1.2, 7.4 Hz), 7.65 (1H, dd, J

1.2, 2.4 Hz), 7.72 (1H, 4, J = 8.6 Hz), 13.04 (1H, s).
MS (FAB+) m/z: 427 (M+H) *.

Mp: 209-213°C.

{(Example 39) 3-{[6-(3,5-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
181)

(39a) tert-Butyl [5-(3,5~-difluocrophenoxy)-2-
nitrophenyl Jmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3,5-difluorophencl (2.9 g, 22
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(6.0 g, 21 mmol), sodium hydride (> 56% in oil, 0.88 g,
22 mmol) and N,N-dimethylformamide (30 mL). The
resulting yvellow solid was directly used for the next
reaction.

(39b) tert-Butyl [2-amino-5-(3,5-
difluorophenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3,5-
difluorophenoxy) -2-nitrophenyl]lmethylcarbamate produced
in Example (39%9a) (8.4 g, 22 mmol), iron powder (5.9 g,
110 mmol), ammonium chloride (0.59 g, 11 mmol), ethanol
(30 mL) and water (15 mL). The resulting red brown solid

was directly used for the next reaction.
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{39c) [6-(3,5-Difluorophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(3,5-difluorophenoxy)phenyl lmethylcarbamate produced in
Example (39b) (7.7 g, 22 mmol), glycolic acid (2.5 g, 33
mmol), a 5 N hydrochloric acid solution (40 mL) and a
1,4-dioxane solution (40 mL) to obtain the desired
compound (4.5 g, vield: 69%) as a pale gray solid.

'H-NMR (CDCl;, 400 MHz) &: 3.80 (3H, s), 4.92 (2H, s),
6.42-6.55 (3H, m), 7.00 (1H, dd, J = 2.4, 8.6 Hz), 7.04

(1H, 4, J 2.4 Hz), 7.71 (1H, 4, J = 8.6 Hz).

(39d)'Methyl 3-{[6-(3,5-diflucrophenoxy)-1-methyl-
lH-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3,5-
difluorophenoxy) -1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (39c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.32 g, yield: 86%) as a white
solid.

'"H-NMR (CDCl;, 400 MHz) &: 3.86 (3H, s), 3.92 (3H, s),
3.93 (9H, s), 5.41 (2H, s), 6.44-6.55 (2H, m), 7.03 (1H,
dd, J = 2.2, 8.8 Hz), 7.07 (l1H, d, J = 2.4 Hz), 7.27-7.33
(2H, m), 7.39 (1H, t, J = 7.8 Hz), 7.67-7.71 (1H, m),

7.73 (1H, 44, J = 1.4, 2.5 Hz), 7.78 (1H, d, J = 8.6 Hz).
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{39e) 3-{[6-(3,5-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[{6~(3,5-
difluorophenoxy)-l-methyl-1H-benzimidazol-2-
v1llmethoxylbenzoate produced in Example (39d) (0.32 g,
0.75 mmol),_a 1 N sodium hydroxide agueous solution (1.9
mL, 1.9 mmol) and 1,4-dioxane (1.5 mL) to obtain the
desired compound (0.23 g, yield: 76%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 3.85 (3H, s), 5.47 (2H,
s), 6.69 (2H, dd, J = 2.2, 8.8 Hz), 6.95 (1H, tt, J = 2.2,
9.3 Hz), 7.02 (1H, dd, J = 2.4, 8.6 Hz), 7.30-7.36 (1H,
m), 7.42 (1H, t, § = 7.8 Hz), 7.48 (1H, d, J = 2.4 Hz),
7.57 (1H, d, J = 7.4 Hz), 7.63 (l1H, dd, J = 1.6, 2.4 Hz),
7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for Cy;Hi1¢F3N,04+1.00H,0: C, 61.68; H,
4.24; F, 8.87; N, 6.54. Found C, 61.58; H, 3.95; F, 9.06;

N, 6.51.

(Example 40) 3-{[6-(3-Fluoro-5-methylphenoxy)-1-methyl-
1lH-benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No.
1-188)

(40a) 1-Fluoro-3-methoxy-5-methylbenzene

A mixed solution of 3-bromo-5-fluorocanisole (2.05 g,
10 mmol), trimethylboroxine (50% solution in THF, 2.51 g,
20 mmol), PACl,{(dppf) (0.82 g, 1.0 mmol) and cesium

carbonate (6.52 g, 20 mmol) in dioxane (100 mL) and water
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(50 mL) was stirred with heating under reflux for 10
hours. After leaving to cool, water (100 mL) was added
to the reaction solution, followed by extraction with
ethyl acetate (200 mL) twice. The organic layers were
washed with water (100 mL) twice and dried over anhydrous
sodium sulfate. After concentration under reduced
pressure, the residue was purified by silica gel
chromatography (hexane:ethyl acetate, 6:1) to obtain the
title compound (1.40 g, yield: 66%) as a yellow oil.

'H-NMR (CDCl;, 400 MHz) &: 1.78 (3H, s), 6.44 (1H, 44,
J=2.0, 11.0 Hz), 6.50 (1H, 4, J = 11.0 Hz), 6.51 (1H,
s).

(40b) 1-Fluoro-5-methylphencl

A solution of 1-fluoro-3-methoxy-5-methylbenzene
obtained in Example (40a) (0.92 g, 6.56 mmol) and boron
tribromide (1.0 M solution in methylene chloride, 8.53 mL,
8.53 mmol) in methylene chloride (20 mlL) was stirred at
0°C for 10 hours. Water (100 mL) was added to the
reaction solution, followed by extraction with methylene
chloride (100 mL). Then, the organic layer was dried
over anhydrous sodium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel
chromatogfaphy (hexane:ethyl acetate, 1:1) to 6btain the
title compound (0.83 g, yield: 99%) as a yellow oil.

'H-NMR (CDC1;, 400 MHz) &: 2.06 (3H, s), 4.97 (1H, s),
6.37 (1B, dt, J = 2.4, 10.2 Hz), 6.44 (1H, s), 6.48 (1H,

d, J = 8.6 Hz).
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(40c) tert-Butyl [5-(3-fluoro-5-methylphenoxy)-2-
nitrophenyl]methylcarbamate

The deéired title compound (1.71 g, yield: 69%) was
obtained as a yellow oil according to the method
described in Example (31la) using l-fluoro-5-methylphenol
obtained in Example (40b) (0.83 g, 6.56 mmol), tert-butyl
(5-chloro-2-nitrophenyl)methylcarbamate (1.88 g, 6.56
mmol) and sodium hydride (56%, 0.25 g, 6.56 mmol).

'H-NMR (CDCl;, 400 MHz): & 1.33 (6H, s), 1.51 (3H, s),
2.38 (3H, s), 3.27 (3H, s), 6.63 (1H, dt, T = 2.4, 9.4
Hz), 6.71 (1H, s), 6.80 (1H, d, J = 8.6 Hz), 6.86-6.88
(2H, m), 7.95 (1H, 4, J = 8.2 Hz).

{40d) tert-Butyl [2-amino-5-(3-fluoro-5-
methylphenoxy)phenyl]lmethylcarbamate

The desired title compound (1.38 g, vield: 88%) was
obtained as a yellow o0il according to the method
described in Example (31b) using tert—buﬁyl [5-(3-fluoro-
S—methylphenoxy)—2—ni£ropheny1]methylcarbamate obtained
in Example (40c) (1.71 g, 4.54 mmol) and iron powder
(1.27 g, 22.7 mmol).

'H-NMR (éDc13, 400 MHz) &: 1.41 (9H, s), 2.29 (3H, s),
3.15 (3H, s), 3.70 (2H, br s), 6.42-6.56 (3H, m), 6.75-
6.83 (3H, m).

(40e) [6-(3-Fluoro-5-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]imethanol

The desired title compound (0.76 g, yield: 67%) was
obtained as a pale brown o0il according to the method

described in Example (31c) using tert-butyl [2-amino-5-
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(3-fluoro-5-methylphenoxy)phenyllmethylcarbamate obtained
in Example (40d) (1.38 g, 3.98 mmol) and glycolic acid
(0.61 g, 7.97 mmol).

'H-NMR (CDCls, 400 MHz) &: 2.31 (3H, s), 3.78 (3H, s),
4.92 (2H, s), 6.49 (1H, dt, J = 2.0, 10.2 Hz), 6.58 (1H,
s), 6.61 (iH, d, J = 11.0 Hz), 6.99-7.01 (2H, m), 7.69
(1H, d, J = 9.4 Hz).

(40f) Methyl 3-{[6-(3-fluoro-5-methylphenoxy)-1-
methyl—lH—benzimidazol—2—yl]methoxy}benzbate

The desired title compound (0.82 g, yield: 74%) was
obtained as a white powder according to the method
described in Example (31d) using [6-{3-fluoro-5-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (40e) (0.76 g, 2.65 mmol), methyl 3-
hydroxybenzoate (0.61 g, 3.98 mmol), tri-n-butylphosphine
(1.07 g, 5.31 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(1.34 g, 5.31 mmol).

'"H-NMR (CDCl;, 400 MHz) §: 2.30 (3H, s), 3.84 (3H, s),
3.93 (3H, s), 5.40 (2H, s), 6.49 (1H, dt, J = 2.4, 10.2
Hz), 6.58 (1H, s), 6.60 (1H, 4, J = 10.6 Hz), 7.00-7.03
(2H, m), 7.28-7.31 (1H, m), 7.38 (1H, t, J = 7.8 Hz),
7.68 (1H, dt, 0 = 1.6, 8.6 Hz), 7.72-7.76 (2H, m).

(40g) 3-{[6-(3-Fluoro-5-methylphenoxy)-l1-methyl-1H-
benzimidazol~2—yljmethoxy}benzoic acid

The desired title compound (0.55 g, yield: 73%) was
obtained as a white powder according to the method
described in Example (33e) using methyl 3-{[6-(3-fluoro-

5-methylphenoxy)-1-methyl-1H-benzimidazol-2-
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yllmethoxyl}benzoate obtained in Example (40f) (0.82 g,
1.86 mmol).

'"H-NMR (DMSO-de, 400 MHz) &: 2.25 (3H, s), 3.83 (3H,
s), 5.47 (2H, s), 6.58-6.60 (2H, m), 6.75 (1H, 4, J =
10.6 Hz), 6.96 (1H, dd, J = 2.4, 8.6 Hz), 7.37-7.39 (2H,
m), 7.45 (1H, t, J = 7.4 Hz), 7.57 (1H, dt, J = 1.2, 7.8
Hz), 7.64 (1H, dd, J = 1.2, 2.4 Hz), 7.68 (1H, 4, J = 8.6
Hz), 13.03 (1H, s).

MS (FAB+) m/z: 407 (M+H)".

Mp: 224-226°C.

(Example 41) 3-{[6-(2,5-Difluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
179)

(4la) tert-Butyl [5-(2,5-difluorophenoxy) -2~
nitrophenyllmethylcarbamate

The reaction and post-treatment were carried out
according to Example (28a) using 2,5-difluorophenol (5.1
g, 38 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (9.8 g, 34 mmol), sodium
hydride (> 56% in o0il, 1.5 g, 38 mmol) and N,N-
dimethylformamide (90 mL) to obtain the desired compound
(12 g, yield: 92%) as a yellow solid.

'"H-NMR (CDCl;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, br.
s.), 3.28 (3H, s), 6.81-7.07 (4H, m), 7.17-7.26 (lH, m),
7.96 (L H, d, J = 9.0 Hz).

(41b) tert-Butyl [2-amino-5-(2,5-

difluorophencoxy)phenyl]lmethylcarbamate
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The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2,5-
difluorophenoxy) -2-nitrophenyl Imethylcarbamate produced
in Example (4la) (12 g, 31 mmol), iron powder (8.4 g, 160
mmol), ammonium chloride (0.84 g, 16 mmol), ethanol (30
mL) and water (15 mL). The resulting red brown solid was
directly used for the next reaction.

(41c) [6—(2,5—Difluorophenqu)—1—methyl—lH—
benzimidazol-2-yllmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2~aminq—5—
(2,5-difluocrophenoxy)phenyllmethylcarbamate produced in
Example (41b) (11 g, 31 mmol), glycolic acid (3.6 g, 47
mmol), a 5 N hydrochloric acid solution (40 mL) and a
1,4-dioxane solution (40 mL) to obtain the desired
compound (7.6 g, yield: 83%) as a pale brown solid.

'H-NMR (CDCl;, 400 MHz) &: 3.77 (3H, s), 4.91 (2H, s),
6.60-6.71 (1H, m), 6.71-6.82 (1H, m), 6.97-7.06 (2 H, m),
7.09-7.21 (1H, m), 7.68 (1H, d, J = 9.0 Hz).

(41d) Methyl 3-{[6-(2,5-difluorophenoxy)-1-methyl-
1H-benzimidazol-2-y1l]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2,5-
difluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (41lc) (0.25 g, 0.86 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.43 mL;kl.7 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain
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the desired compound (0.28 g, yield: 78%) as a white
solid.

'H-NMR (CDCl;, 400 MHz): & ppm: 3.84 (3 H, s), 3.92
{3 H, s), 5.40 (2 H, s), 6.65-6.71 (1 H, m), 6.73-6.80 (1
H, m), 7.01-7.05 (2 H, m), 7.11-7.18 (1 H, m), 7.29 (1 H,
dd, J = 2.7, 8.2 Hz), 7.38 (1 H, t, J = 8.0 Hz), 7.67-
7.77 (3 H, m).

(41le) 3-{[6-(2,5-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2,5-
difluorophenoxy)-l1-methyl-1H-benzimidazol-2-
yvlimethoxyl}benzoate produced in Example (41d) (0.28 g,
0.67 mmol), a 1 N sodium hydroxide agueous solution (1.0
mL, 1.0 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.25 g, yield: 91%) as a white solid.

'H-NMR (DMSO-d¢, 500 MHz) &: 3.83 (3H, s), 5.47 (2H,
s), 6.88-6.95 (1H, m), 6.98-7.05 (2H, m), 7.38 (2H, s),
7.41-7.48 (2H, m), 7.58 (1H, d, J = 7.3 Hz), 7.63 (lH, s),
7.68 (1H, d, J = 8.8 Hz), 13.03 (1H, br s).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for CyHi¢F3N,04+0.25H,0: C, 63.69; H,
4.01; F, 9.16; N, 6.75. Found C, 63.84; H, 4.05; F, 9.22;

N, 6.83.

(Example 42) 3-{[6-(3-Ethylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-

170)
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(42a) tert-Butyl [5-(3-ethylphenoxy)-2-
nitrophenyl]methylcarbamate

The desired title compound (20.5 g, yield: 97%) was
obtained as a yellow oil according‘to the method
described in Example {(3la) using 3-ethylphenol (6.72 g,
55 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (14.19 g, 49.5 mmol) and
sodium hydride (56%, 2.10 g, 55.0 mmol).

'"H-NMR (CD Cls, 400 MHz) &: 1.27 (3H, t, J = 7.4 Hz),
1.33 (6H, s), 1.50 (3H, s), 2.69 (2H, g, J = 7.4 Hz),
3.26 (3H, s), 6.82-6.94 (4H, m), 7.11 (1H, 4, J = 7.0 Hz),
7.35 (1H, t, Jd = 7.4 Hz), 7.%4 (1H, 4, J = 8.6 Hz).

(42b) tert-Butyl [2-amino-5-(3-
ethylphenoxy)phenyl lmethylcarbamate

The desired title compound (18.2 g, vyield: 99%) was
obtained as a pale brown o0il according to the method
described in Example (31b) using tert-butyl [5-(3-
ethylphenoxy) -2-nitrophenyl]methylcarbamate obtained in
Example (42a) (19.8 g, 53.2 mmol) and iron powder (14.9 g,
266 mmol) .

'H-NMR (CDCl;, 400 MHz) &: 1.22 (3H, t, J = 7.4 Hz),
1.56 (9H, s), 2.61 (2H, g, J = 7.4 Hz), 3.15 (3H, s),
3.66 (2H, bf s), 6.73-6.84 (5H, m), 6.88 (1H, d, J = 7.4
Hz), 7.19 (1H, t, J = 7.8 Hz).

(42c) [6-(3-Ethylphenoxy)-l-methyl-1H-benzimidazol-
2-yllmethanol

The desired title compound (15.0 g, yield: 83%) was

obtained as a brown powder according to the method
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described in Example (31lc) using tert-butyl [2-amino-5-
(3-ethylphenoxy)phenyl methylcarbamate obtained in
Example (42b) (18.2 g, 53.2 mmol) and glycolic acid (8.09
g, 106 mmolj.

'H-NMR (CDCl;, 400 MHz) &: 1.23 (3H, t, J = 7.8 Hz),
2.63 (2H, g, J = 7.4 Hz), 3.77 (3H, s), 4.08 (2H, s),
6.80 (1H, dd, J = 2.0, 8.2 Hz), 6.86 (1H, s), 6.94-6.95
(2H, m), 6.98 (1H, dd, J = 2.4, 9.0 Hz), 7.24 (1H, t, J =
7.8 Hz), 7.62 (1H, d, J = 8.6 Hz).

(42d) Methyl 3-{[6-[3-ethylphenoxy]-1l-methyl-1H-
benzimidazol-2-yllmethoxy}benzoate

The desired title compound (18.5 g, yield: 80%) was
obtained as a pale yellow oil according to the method
described in Example (31d) using [6-(3-ethylphenoxy)-1-
methyl—1H—benzimidazol—2—yl]methanol obtained in Example
(42¢) (12.5 g, 44.3 mmol), methyl 3-hydroxybenzoate (10.1
g, 66.5 mmol), tri-n-butylphosphine (17.9 g, 88.7 mmol)
and 1,1'-(azodicarbonyl)dipiperidine (22.4 g, 88.7 mmol).

'H-NMR (CDCl;, 400 MHz,) §: 1.23 (3H, t, J = 7.8 Hz),

2.63 (2H, q, J = 7.4 Hz), 3.82 (3H, s), 3.93 (3H, s),

5.40 (2H, s), 6.82 (1H, dd, J 2.4, 8.2 Hz), 6.87 (1H,
s), 6.95 (1H, d, § = 7.0 Hz), 7.01 (1H, d, J = 2.4 Hz),
7.03 (1H, dd, 0 = 2.4, 8.6 Hz), 7.23 (1H, 4, J = 7.8 Hz),
7.29-7.32 (1H, m), 7.38 (1H, t, J = 7.4 Hz), 7.70 (1H, 4,
J = 7.4 Hz), 7.72-7.74 {(2H, m).

(42e) 3-{[6-(3-Ethylphenoxy)-1-methyl-1H-

benzimidazol-2-yllmethoxyl}benzoic acid
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The desired title compound (14.2 g, yield: 83%) was
obtained as a white powder according to the method
described,in Example (33e) using methyl 3-{[6-[3-
ethylphenoxy] -1-methyl-1H-benzimidazol-2-
v1l]lmethoxyl}benzoate obtained in Example (42d) (14.7 g,

35.3 mmol) .

'H-NMR (DMSO-d¢, 400 MHz) &: 1.15 (3H, t, J = 7.4 Hz),

2.57 (2H, q, J = 7.4 Hz), 3.81 (3H, s), 5.47 (2H, s),
6.76 (1H, dd, J = 2.4, 8.2 Hz), 6.84 (1H, s), 6.92-9.95
(2H, m), 7.25 (1H, t, J = 7.8 Hz), 7.32 (1H, 4, J = 2.4
Hz), 7.37-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.58
(1, 4, J = 7.4 Hz), 7.63-7.65 (lH, m), 7.66 (1H, 4, J =
8.6 Hz), 13.03 (1H, br s).

MS (FAB+) m/z: 403 (M+H)".

Mp: 204-208°C.

(Example 43) 3-{[6-(2,4-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxyl}benzoic acid (Compound No. 1-
178)

{(43a) 5-(2,4-Difluorophenoxy)-N-methyl-2-
nitroaniline

The synthesis was carried out in the same manner as
in Example (28a) using 2,4-difluorophenol (5.2 g, 38
mmol), 5-chloro-N-methylnitroaniline (6.5 g, 35 mmol),
sodium hydride (> 56% in o0il, 1.8 g, 46 mmol) and N,N-
dimethylformamide (80 mL). The resulting yellow solid

was directly used for the next reaction.

(43b) 4-(2,4-Difluorophenoxy)-2-N-methylaminoaniline
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The synthesis was carried out in the same manner as
in Example (28b) using 5—(2,4—difluorophenoxy)—N—methyl—
2-nitroaniline (9.8 g, 35 mmol) produced in Example (43a),
iron powder (9.3 g, 170 mmol), ammonium chloride (0.93 g,
17 mmol), ethanol (30 mL) and water (15 mL). The
resulting red brown oil was directly used for the next
reaction.

(43c) [6-(2,4-Difluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using 4-(2,4-difluorophenoxy) -
2-N-methylamincaniline produced in Example (43b) (2.4 g,
7.0 mmol), glycolic acid (3.1 g, 41 mmol), a 5 N
hydrochloric acid solution (40 mL) and a 1,4-dioxane
soluﬁion (40 mL) to obtain the desired compound (7.7 g,
vield: 76%) as a reddish gray solid.

'H-NMR (CDCl;, 400 MHz) &: 3.74 (3H, s), 4.58 (1H, br
s), 4.87 (2H, s), 6.79-6.90 (2H, m), 6.90-7.07 (3H, m),
7.61 (1H, d, J = 8.6 Hz).

(43d) Methyl 3-{[6-(2,4-diflucrophenoxy)-1l-methyl-
1lH-benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2,4-
difluorophenoxy) -1l-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (43c) {(0.25 g, 0.86 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
{(0.43 mL, 1.7 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain
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the desired compound (0.31 g, yield: 84%) as a white
solid.

'H-NMR (CDC1l;, 400 MHz) &: 3.81 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.81-6.88 (1H, m), 6.90 (1H, d, J = 2.4 Hz),
6.94-7.07 (3H, m), 7.29 (1H, 4, J = 1.6 Hz), 7.37 (lH, £
J = 8.2 Hz), 7.66-7.76 (3H, m).

MS (FAB) m/z: 425 (M+H)".

(43e) 3-{[6-(2,4-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2,4-
difluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxyl}benzoate produced in Example (43d) (0.31 g,
0.73 mmol), a 1 N sodium hydroxide agueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.14 g, yield: 48%) as a white solid.

'H-NMR (DMSO-dg, 400 MHz) &: 3.80 (3H, s), 5.45 (2H,
s}y, 6.93 (1H, dd, J = 2.5, 8.8 Hz), 7.05-7.12 (1H, m),
7.19 (1H, dt, 0§ = 5.9, 9.2 Hz), 7.25 (1H, 4, J = 2.4 Hz),
7.32-7.37 (1H, m), 7.43 (1H, t, 3 = 7.82 Hz), 7.44-7.51
(1H, m), 7.54-7.59 (1H, m), 7.62 (1H, 44, J = 1.4, 2.5
Hz), 7.64 (1H, 4, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for Cy3Hi¢F3N,04+0.50H,0: C, 63.01; H,
4.09; F, 9.06; N, 6.68. Found C, 63.13; H, 3.86; F, 9.20;

N, 6.70.

FP08l4s English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1.igoes



146

(Example 44) 3-{[1-Methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yllmethoxyl}benzoic acid (Compound No. 1-
166)

(44a) tert-Butyl methyl[5-(2-methylphenoxy)-2-
nitrophenyl]carbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28a) using 2-methylphenol (4.53 g, 41.9 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (10.0
g, 34.9 mmol) and sodium hydride (63%, 1.59 g, 41.9 mmol).
The crude product was directly used for the next reaction.

(44b) tert-Butyl [2-amino-5-(2-
methylphenoxy)phenyllmethylcarbamate

A crude product of the desired title compound was
obtained as a brown o0il according to the method described
in Example (28b) using tert-butyl methyl[5-(2-
methylphenoxy) -2-nitrophenyl]carbamate obtained in
Example (44a) (12.5 g, 34.9 mmol), iron powder (9.74 g,

174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).

The crude product was directly used for the next reaction.

(44c) [1-Methyl-6- (2-methylphenoxy)-1H-benzimidazol-
2-yl]lmethanol

The desired title compound (6.71 g, yield: 72%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-amino-5-
(2-methylphenoxy)phenyl Jmethylcarbamate obtained in
Example (44b) (11.5 g, 34.9 mmol) and glycolic acid (3.98

g, 52.3 mmol).
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'H NMR (CDCls, 400 MHz) &: 2.28 (3H, s), 3.73 (3H, s),
4.86 (2H, s), 6.80 (1H, d, J = 2.0 Hz), 6.83-6.87 (1lH, m),
6.91 (1H, dd, J = 2.0, 8.6 Hz), 7.03-7.08 (1H, m), 7.12-
7.18 (1H, m), 7.24-7.29 (1H, m), 7.59 (1H, d, J = 8.6 Hz).

(44d) Methyl 3-{[l-methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yllmethoxy}benzoate

The desired title compound (7.33 g, yield: 81%) was
obtained as a white powder according to the method
described in Example (28d) using [l-methyl-6-(2-
methylphenoxy)-1H-benzimidazol-2-yl]lmethanol obtained in
Example (44c) (6.00 g, 22.4 mmol), methyl 3-
hydroxybehzoate (4.08 g, 26.8 mmol), tri-n-butylphosphine
(8.38 mL, 33.5 mmol) and 1,1'~(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol)}.

'y NMR (CDCl;, 400 MHz) &: 2.29 (3H, s), 3.79 (3H, s),

3.92 (3H, s), 5.38 (2H, s), 6.84 (1H, 4, J 2.3 Hz),

6.88 (1H, d, 0 = 8.2 Hz), 6.97 (1 H, dd, J

2.3, 9.0 Hz),
7.04-7.10 (1H, m), 7.13-7.19 (1H, m), 7.25-7.32 (2H, m),
7.37 (1H, t, J = 7.8 Hz), 7.66-7.73 (3H, m).

(d4e) 3-{[1-Methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid

The desired title compound (6.13 g, yvield: 98%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[l-methyl-6-
(2-methylphenoxy)-1H-benzimidazol-2-yl]lmethoxyl}benzoate
(6.50 g, 16.2 mmol) obtained in Example (44d) and a 1 N

sodium hydroxide agueous solution (24.2 mL, 24.2 mmol).
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'H NMR (DMSO-dg, 500 MHz) &: 2.25 (3H, s), 3.79 (3H,

s}y, 5.45 (2H, s), 6.81 (1H, 4, J 7.8 Hz), 6.86 (1lE, d4,

J =2.4, 8.8 Hz), 7.06 (1H, t, J = 7.3 Hz), 7.14-7.21 (2H,
m), 7.32 (1€, 4, J = 7.3 Hz), 7.36-7.41 (1H, m}, 7.45 (1H,
t, J = 8.1 Hz), 7.57 (1H, d, J = 7.3 Hz), 7.63 (2H, 4, J
= 8.3 Hz), 13.03 (1H, s).

MS (FAB) m/z: 389 (M+H)".

(Example 45) 3-{[6-{2-Fluoro-5-methylphenoxy)-1-methyl-
lH-benzimidazol-2-yllmethoxyl}benzoic acid (Compound No.
1-184)

(45a) tert-Butyl [5-(2-fluoro-5-methylphenoxy)-2-
nitrophenyl Imethylcarbamate |

The synthesis was carried out in the same manner as
in Example (28a) using 2-fluoro-5-methylphenol (5.1 g, 40
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(10 g, 36 mmol), sodium hydride (> 56% in oil, 1.6 g, 40
mmol) and N,N-dimethylformamide (70 mL). The resulting
vellow oil was directly used for the next reaction.

{(45b) tert-Butyl [2-amino-5-(2-fluoro-5-
methylphenoky)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluoro-5-
methylphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (45a) (15 g, 40 mmol), iron powder (11 g, 200
mmol), ammonium chloride (1.1 g, 20 mmol), ethanol (30
mL) and water (15 mL). The resulting oil was directly

used for the next reaction.
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(45c) [6-(2-Fluoro-5-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethanol
The reaction and post-treatment were carried out
according to Example (34c¢) using tert-butyl [2-amino-5-
(2-fluoro-5-methylphenoxy)phenyl]lmethylcarbamate produced
in Example (45b) (15 g, 40 mmol), glycolic acid (4.0 g,
52 mmol), a 5 N hydrochloric acid solution (30 mL) and a
l,4-dioxane solution (30 mL) to obtain the desired
compound (8.0 g, yield: 70%) as a pale brown solid.
'"H-NMR (CDCl;, 400 MHz) &: 2.27 (3H, s), 3.75 (3H, s),
4.89 (2H, s), 6.78-6.84 (1H, m), 6.85-6.91 (1H, m), 6.92
(1o, d, § = 2.4 Hz), 6.98 (1H, dd, J = 2.2, 8.8 Hz), 7.07
(1, dd, J = 8.6, 10. 6 Hz), 7.64 (1H, d, J = 9.0 Hz).
(45d) Methyl 3-{[6-(2-fluoro-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxyl}benzoate
The reaction and post-treatment were carried out
according to Example (28d) using [6—(2—fluoro—5—
methylphenoxy)—l—methyl—lH—benzimidazol—Z—yl]methanol
produced in Example (45c) (0.25 g, 0.94 mmol), methyl 3-
hydroxybenéoate (0.16 g, 1.0 mmol), tri-n-butylphosphine
(0.47 mL, 1.9 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.47 g, 1.9 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.20 g, yield: 49%) as a white
solid.
'H-NMR (CDCl;, 400 MHz) &: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.82 (lH, s), 6.86-6.92 (1H,

m), 6.95 (1H, 4, § = 2.4 Hz), 7.01 (1H, dd, J = 2.4, 8.0
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Hz), 7.07 (1H, dT, J = 8.2, 10.6 Hz), 7.28-7.31 (1H, m),
7.38 (14, t, J ='7.8 Hz), 7.67-7.73 (3H, m).

MS (FAB) m/z: 421 (M+H)".

{45e) 3-{(6-(2-Fluoro-5-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2-fluoro-
5-methylphenoxy)-1-methyl-1H-benzimidazol-2-
vl]lmethoxylbenzoate produced in Example (45d) (0.20 g,
0.46 mmol), a 1 N sodium hydroxide agueous solution (0.70
mL, 0.70 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.18 g, yield: 95%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 2.23 (3H, s), 3.81 (3H,
s}, 5.46 (2H, s), 6.87 (lH, s), 6.93 (1H, dd, J = 2.4,
9.0 Hz), 6.94-6.99 (1H, m), 7.22-7.31 (2H, m), 7.39 (1H,
s), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H, 4, J = 7.4 Hz},
7.62-7.68 (2H, m).

MS (FAB) m/z: 407 (M+H)".

Anal. calcd for Cy3H19FNy;0,+0.20H,0: C, 67.38; H,
4.77; F, 4.63; N, 6.83. Found C, 67.43; H, 4.71; F, 4.80;

N, 6.87.

(Example 46) 3-{[6-(4-Fluoro-2-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid {(Compound No.
1-183)

(46a) tert-Butyl [5-(4-fluoro-2-methylphenoxy)-2-

nitrophenyl]methylcarbamate
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A crude product of the desired_title compound was
obtained as a brown o0il according to the method described
in Example (28a) using 4-fluoro-2-methylphenol (5.28 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reaction.

(46b) tert-Butyl [2-amino-5-(4-fluoro-2-
methylphenoxy)phenyl lmethylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
described in Example (28b) using tert-butyl [5-(4-fluoro-
2-methylphenoxy) -2-nitrophenylimethylcarbamate obtained
in Example (46a) (13.1 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).

The crude product was directly used for the next reaction.

(d6c) [6-(4~Fluoro-2-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethanol

The desired title compound (8.62 g, yield: 86%) was
obtained as a brown powder according to the method
described in E#ample (28c) using tert-butyl [2-amino-5-
(4-fluoro-2-methylphenoxy) phenyl]lmethylcarbamate obtained
in Example (46b) (12.1 g, 34.9 mmol) and glycolic acid
(3.98 g, 52.3 mmol).

'H NMR (CDCl;, 400 MHz) §: 2.25 (3H, s), 3.73 (3H, s),
4.86 (2H, s), 6.73 (1H, 4, J = 2.3 Hz), 6.84-6.90 (3H, m),

6.96-7.00 (1H, m), 7.59 (1H, 4, J = 8.6 Hz).
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(46d) Methyl 3-{[6-(4-fluoro-2-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxylbenzoate

The desired title compound (8.49 g, yield: 77%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(4-flucro-2-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (46¢) (7.50 g, 26.2 mmol), methyl 3-
hydroxybenzoate (4.78 g, 31.4 mmol), tri—n—butylphosphine
(7.85 mL, 31.4 mmol) and 1,1'-{(azodicarbonyl)dipiperidine
(7.93 g, 31.4 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.25 (3H, s), 3.79 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.77 {1H, 4, J = 2.3 Hz),
6.84-7.02 (4H, m), 7.25-7.33 (1H, m), 7.37 (1H, t, J =
8.0 Hz), 7.66-7.74 (3H, m).

(46e) 3-{[6-(4-Fluoro-2-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid

The desired title compound (6.48 g, yield: 89%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-{(4-fluoro-
2-methylphenoxy) -1-methyl-1H-benzimidazol-2-
yllmethoxy}benzoate obtained in Example (46d4) (7.50 g,
17.8 mmol) and a 1 N sodium hydroxide agqueous solution
(26.8 mL, 26.8 mmol).

'H NMR (DMSO-ds, 400 MHz) &: 2.22 (3H, s), 3.78 (3H,
s), 5.45 (2H, s), 6.82-6.91 (2H, m), 6.98-7.05 (1H, m),
7.12 (1H, 4, J = 2.3 Hz), 7.20 (1H, dd, J = 3.1, 9.4 Hz),
7.35-7.40 {(1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55-7.59

(1H, m), 7.60-7.65 (2H, m), 13.03 (1lH, s).
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MS (FAB) m/z: 407 (M+H)*.

(Example 47) 3-{[6-(3-Fluoro-5-methoxyphenoxy)-1-methyl-
lH-benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No.
1-195)

(47a) tert-Butyl [5-(3-flucro-5-methoxyphenoxy)-2-
nitrophenyl]methylcarbamate

The reaction and post-treatment were carried out
according to Example (27a) using known [W02005037763] 3-
fluoro-5-methoxyphenol (4.5 g, 32 mmol), tert-butyl (5-
chloro-2-nitrophenyl)methylcarbamate (7.7 g, 27 mmol),
sodium hydride (> 56% in oil, 1.3 g, 32 mmol) and N,N-
dimethylformamide (60 mL) to obtain the desired compound
(3.7 g, yield: 57%).

'H-NMR KCDC13, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, s),
3.27 (3H, s), 3.81 (3H, s), 6.37-6.46 (2H, m), 6.52 (lH,
d, J =11.0 Hz), 6.86-6.96 (2H, m), 7.91-8.03 (1H, m).

(47b) tert-Butyl [2-amino-5-(3-fluoro-5-
methoxyphenoxy) phenyl ]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-fluoro-5-
methoxyphenoxy) -2-nitrophenyl]lmethylcarbamate produced in
Example (47a) (3.7 g, 9.5 mmeol), iron powder (2.5 g, 47
mmol), ammonium chloride (0.25 g, 4.7 mmol) , éthanol (30
mL) and water (15 mL). The resulting pale brown oil was
directly used for the next reaction.

(47c) [6-(3-Fluoro-5-methoxyphenoxy) -1l-methyl-1H-

benzimidazol-2-yl]lmethanol
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The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
{3-fluoro-5-methoxyphenoxy)phenyl lmethylcarbamate
produced in Example (47b) (3.1 g, 8.7 mmol), glycolic
acid (0.86 g, 11 mmol), a 5 N hydrochloric acid solution
(10 mL) and a 1,4-dioxane solution (10 mL) to obtain the
desired compound (2.0 g, yield: 75%) as a pale brown
solid.

'H-NMR (CDCl;, 400 MHz) &: 3.72 (3H, s), 3.75 (3H, s),
4.90 (2H, 4, § = 5.5 Hz), 6.54 (1H, dd, J = 2.9, 6.8 Hz),

2.4 Hz), 7.00 (1H, d4,

6.57-6.63 (1H, m), 6.95 (1H, 4, J

J=2.2, 8.8 Hz), 7.10 (1H, d&d, J

I

9.0, 10.6 Hz), 7.66
(1H, 4, J = 8.6 Hz).

(47d) Methyl 3-{[6-(3-fluoro-5-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-{(3-fluoro-5-
methoxyphenoxy) -1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (47c¢) (0.35 g, 1.2 mmol), methyl 3-
hydroxybenzoate (0.19 g, 1.3 mmol), tri-n-butylphosphine
(0.58 mL, 2.3 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.58 g, 2.3 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.31 g, yield: 60%) as a white
solid.

1H—NMR (CDC1l;, 400 MHz) &: 3.75 (3H, s), 3.84 (3H, s),
3.93 (3H, s), 5.41 (2H, s), 6.27 (1H, ddd, J = 2.0, 2.2,
10.0 Hz), 6.32-6.37 (2H, m), 6.98-7.09 (2H, m), 7.30 (1H,

dd, § = 2.7, 8.2 Hz), 7.38 (1H, t, J = 7.8 Hz), 7.69 (lH,
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dt, J = 1.3, 7.5 Hz), 7.73 (1H, dd, J = 1.4, 2.5 Hz),
7.75 (1H, dd, J = 1.2, 8.2 Hz).

MS (FAB) m/z: 437 (M+H)".

(47e) 3—{[6—(3—Fluorb—S—methoxyphenoxy)—l—methyl—lH—
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-fluoro-
S—methoxyphenoxy)—1—methyl—lH—benzimidézol—Z—
yvllmethoxylbenzoate produced in Example (47d) (0.31 g,
0.70 mmol), a 1 N sodium hydroxide agqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.20 g, yield: 67%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.73 (3H, s), 3.84 (3H,
s), 5.47 (2H, s), 6.38 (1H, s), 6.33 (1H, dt, J = 2.3,
10.3 Hz), 6.56 (1H, dt, J = 2.4, 11.0 Hz), 6.98 (1lH, d4dd,
J=2.4, 8.6 Hz), 7.37-7.48 (3H, m), 7.58 (1H, 4, J = 7.4
Hé), 7.64 (1H, s}, 7.69 (1H, d, J = 8.6 Hz), 13.03 (1H,
br s).

MS (FAB) m/z: 423 (M+H)".

Anal. calcd for Cy3H19FN,05+0.20H,0: C, 64.85; H,
4.59; F, 4.46; N, 6.58. Found C, 64.77; H, 4.50; F, 4.58;

N, 6.65.

(Example 48) 3-{[6-(2-Fluoro-4-methylphenoxy)-1l-methyl-
1H—benzimidazol—2—yl]methoxy}benzoic acid (Compound No.
1-182)

(48a) tert-Butyl [5-(2-fluoro-4-methylphenoxy)-2-

nitrophenyl]methylcarbamate
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The synthesis was carried out in the same manner as
in Example (28a) using 2-fluoro-4-methylphenol (5.0 g, 40
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(10 g, 36 mmol), sodium hydride (> 56% in oil, 1.6 g, 40
mmol) and N,N-dimethylformamide (50 mL). The resulting
vellow 0il was directly used for the next reaction.

(48b) tert-Butyl {2-amino-5-(2-fluoro-4-
methylphenoxy)phenyl Imethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluoro-4-
methylphenoxy) -2-nitrophenyl Jmethylcarbamate produced in
Example (48a) (14 g, 36 mmol), iron powder (10 g, 180
mmol), ammonium chloride (0.96 g, 18 mmol), ethanol (30
mL) and water (15 mL). The resulting brown o0il was
directly used for the next reaction.

(48c) [6-(2-Fluoro-4-methylphenoxy)-l-methyl-1H-
benzimidazol-2-yl]methanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
{(2-fluoro-4-methylphenoxy)phenyllmethylcarbamate produced
in Example (48b) (13 g, 36 mmol), glycolic acid (3.0 g,
47 mmol), a 5 N hydrochloric acid solution (30 mL) and a
1l,4-dioxane solution (30 mL) to obtain the desired
compound (9.0 g, yield: 87%) as a pale brown solid, which
was directly used for the next reaction.

(48d) Methyl 3-{[6-(2-fluoro-4-methylphenoxy)-1-

methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate
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The reaction and post-treatment were carried out
according to Example (28d) using [6-(2-fluocro-4-
methylphenoxy) ~1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (48c) (0.35 g, 1.2 mmol), methyl 3-
hydroxybenzoate (0.19 g, 1.3 mmol), tri-n-butylphosphine
{0.58 mL, 2.3 mmol), 1,1'-(azcdicarbonyl)dipiperidine
(0.58 g, 2.3 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.38 g, yield: 78%) as a white
solid.

'H-NMR (CDCls;, 400 MHz) &: 2.36 (3H, s), 3.80 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.88-7.04 (5H, m), 7.29 (1H,
s}y, 7.37 (1H, t, 3 = 8.0 Hz), 7.65-7.75 (3H, m).

MS (FAB) m/z: 421 (M+H)".

(48e) 3-{[6-(2-Fluoro-4-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2-fluoro-
4-methylphenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoate produced in Example (48d) (0.38 g,
0.90 mmol), a 1 N sodium hydroxide aqueous solution (1.4
mL, 1.4 mmol) and 1,4-dioxane (1.5 mL) to obtain the
desired compound (0.41 g, yield: 100%) as a white solid.

'H-NMR (DMSO-dg, 400 MHz) &: 2.31 (3H, s), 3.79 (3H,
s), 5.45 (2H, s), 6.90 (1H, dd, J = 2.4, 9.0 Hz), 6.99-
7.02 (24, m), 7.21 (1H, t, J = 6.7 Hz), 7.21 (1H, s),
7.35~-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55-7.59 (1
H, m), 7.63 (1H, 4, J = 8.6 Hz), 7.63 (lH, dd, J = 1.6,

2.4 Hz), 13.03 (1H, br s).
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MS (FAB) m/z: 407 (M+H)".
Anal. Calcd for C23H19FN204+0.20H20: C, 67.38; H,
4.77; F, 4.63; N, 6.83. Found C, 67.46; H, 4.72; F, 4.75;

N, 6.89.

(Example 49) 3-{[1-Methyl-6-(4-methylphenoxy)-1H-
benzimidazol-2-yl]lmethoxyl}lbenzoic acid (Compound No. 1-
168)

(49a) tert-Butyl methyl[5-(4-methylphenoxy)-2-
nitrophenyl]carbamate

A crude product of the desired title compound was
obtained as a yellow powder according to the method
described in Example (28a) using 4-methylphenol (4.53 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reaction.

(49b) tert-Butyl [2-amino-5-(4-
methylphénoxY)phenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
described in Example (28b) ﬁsing tert-butyl methyl[5-(4-
methylphenoxy)-2-nitrophenyl]lcarbamate cbtained in
Example (49a) (12.5 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(49¢) [l-Methyl-6-(4-methylphenoxy)-1H-benzimidazol-

2-yl]methanol
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" The desired title compound (8.31 g, yield: 89%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-aminco-5-
(4-methylphenoxy)phenyl]methylcarbamate obtained in
Example (49b) (11.5 g, 34.9 mmol) and glycolic acid (3.98
g, 52.3 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.34 (3H, s), 3.74 (3H, s),
4.86 (2H, s), 6.87-6.92 (3H, m), 6.95 (1H, dd, J = 2.3,
8.6 Hz), 7.14 (2H, d, J = 7.8 Hz), 7.59 (1H, d, J = 8.6
Hz) .

(49d) Methyl 3-{[il-methyl-6-(4-methylphenoxy)-1H-
benzimidazol—Z—yl]methoxy}benzoate

The desired title compound (9.40 g, yield: 83%) was
obtained as a white brown powder according to the method
described in Example (28d) using [l1-methyl-6-(4-
methylphenoxy) -1H-benzimidazol-2-yl]lmethanol obtained in
Example (49c) (7.50 g, 28.0 mmol), methyl 3-
hydroxybenzoate (5.10 g, 33.5 mmol), tri-n-butylphosphine
(8.38 mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol).

'H NMR (CDCl;, 500 MHz) &: 2.34 (3H, s), 3.80 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.89-6.97 (3H, m), 7.01 (1H,
dd, J = 2.4, 8.8 Hz), 7.14 (2H, d, J = 8.3 Hz), 7.27-7.31
(1H, m), 7.37 (1H, t, J = 8.1 Hz), 7.66-7.74 (3H, m).

(49e) 3-{[1-Methyl-6-(4-methylphenoxy)-1H-
benzimidazol-2-yllmethoxyl}benzoic acid
The desired title compound (5.91 g, yield: 68%) was

obtained as a white powder according to the method
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described in Example (28e) using methyl 3-{[l-methyl-6-
{4-methylphenoxy)~-1H-benzimidazol-2-yllmethoxylbenzoate
(9.00 g, 22.4 mmol) obtained in Example (49d) and a 1 N
sodium hydroxide agueous solution (33.6 mL, 33.6 mmol).

'H NMR (DMSO-dg, 400 MHz): & 2.28 (3H, s), 3.80 (3H,
s), 5.46 (2H, s), 6.87-6.94 (3H, m), 7.17 (2H, 4, J = 9.0
Hz), 7.26 (1H, 4, J = 2.3 Hz), 7.36-7.41 (1H, m), 7.45
(1H, t, J = 8.0 Hz), 7.58 (1H, 4, J = 7.8 Hz), 7.62-7.67
(2H, m), 13.05 (1H, s).

MS (FAB) m/z: 389 (M+H)".

(Example 50) 3-{[6-(5-Fluoro-2-methylphenoxy)-1-methyl-
lH-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.
1-185)

(50a) tert-Butyl [5-(5-fluoro-2-methylphenoxy)-2-
nitrophenyl Imethylcarbamate |

A crude product of the desired title compound was
obtained as a brown o0il according to the method described
in Example (28a) using 5-fluoro-2-methylphenol (5.28 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reactioh.

{(50b) tert-Butyl [2-amino-5-(5-fluoro-2-
methylphenoxy)phenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described

in Example (28b) using tert-butyl [5-(5-fluoro-2-
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methylphenoxy) -2-nitrophenyl]methylcarbamate obtained in
Example (50a) (13.1 g, 34.9 mmol), iron powder (9.74 g,

174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).

The crude product was directly used for the next reaction.

(50c) [6-(5-Fluoro-2-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol

The desired title compound (8.52 g, yield: 85%) was
obtained as a brown powder according to the method
described in Example (28c¢) using tert-butyl [2-amino-5-
(5-fluoro-2-methylphenoxy)phenyl]lmethylcarbamate obtained
in Example (50b) (12.1 g, 34.9 mmol) and glycolic acid
(3.98 g, 52.3 mmol).

'H NMR (CDCl;, 500 MHz) &: 2.26 (3H, s), 3.77 (3H, s),
4.88 (2H, s), 6.50 (1H, dd, 0 = 2.4, 10.3 Hz), 6.73 (1H,

dt, J

2.4, 8.3 Hz), 6.87 (1H, d, J = 2.4 Hz), 6.93 (1H,
dd, J = 2;4, 8.8 Hz), 7.16-7.20 (1H, m), 7.63 (1H, 4, J =
8.8 Hz).

(50d) Methyl 3-{[6-(5-fluoro-2-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The desired title compound (7.15 g,byield: 65%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(5-fluoro-2-
methylphenbxy)—l—methyl—lH—benzimidazol—Z—yl]methanol
obtained in Example (50c) (7.50 g, 26.2 mmol), methyl 3-
hydroxybenzoate (4.78 g, 31.4 mmol), tri-n-butylphosphine
(7.85 mL, 31.4 mmol) and 1,1'-(azodicarbonyl)dipiperidine

(7.93 g, 31.4 mmol).
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'H NMR (CDCli;, 400 MHz) &: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.40 (2H, s), 6.53 (1H, dd, J = 2.7, 9.8
Hz), 6.74 (1H, dt, § = 2.7, 8.2 Hz), 6.91 (1H, 4, J = 2.0
Hz), 6.98 (1H, dd, 0 = 2.0, 8.6 Hz), 7.17-7.22 (1H, m),
7.27-7.32 (1H, m), 7.38 (1H, t, J = 8.2 Hz), 7.67-7.76
(3H, m).

(50e) 3-{[6-(5-Fluoro-2-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (6.29 g, yield: 93%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(5-fluoro-
2-methylphenoxy)-1-methyl-1H-benzimidazol-2-
vlJmethoxyl}benzoate obtained in Example (50d4d) (7.00 g,
16.7 mmol) and a 1 N sodium hydroxide aqueous solution
(25.0 mL, 25.0 mmol).

'H NMR (DMSO-d¢, 400 MHz) &: 2.24 (3H, s), 3.82 (3H,

s), 5.47 (2H, s), 6.57 (1H, dd, J = 2.5, 10.4 Hz), 6.85-

146

6.95 (2H, m), 7.29 (1H, d, J = 2.3 Hz), 7.31-7.41 (2H, m),

7.46 (1H, t, J = 7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.63-
7.66 (1H, m), 7.67 (1H, d, J = 8.6 Hz), 13.04 (1H, s).

MS (FAB) m/z: 407 (M+H)".

(Example 51) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1l-methyl-
1H-benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No.
1-191)

(51la) tert-Butyl [5-(2-fluoro-5-methoxyphenoxy)-2-

nitrophenyl Jmethylcarbamate
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The reaction and post-treatment were carried out
according to Example (27a) using known [Can. J. Chem.,
1988, Vol. 66, p. 1479-1482]1 2-fluoro-5-methoxyphenol
(4.6 g, 32 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (7 g, 36 mmol), sodium
hydride (> 56% in oil, 1.3 g, 32 mmol) and N,N-
dimethylformamide (60 mL) to obtain the desired compound
(5.5 g, yield: 57%) as a yellow oil.

'H-NMR (CDCl;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, s),
3.26 (3H, s), 3.80 (3H, s), 6.67-6.92 (4H, m), 7.15 (1H,
t, J =9.4 Hz), 7.94 (1H, 4, J = 8.6 Hz).

(51b) tert-Butyl [2-amino-5-(2-fluocro-5-
methoxyphenoxy)phenyl Jmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluoro-5-
methoxyphenoxy) -2-nitrophenyllmethylcarbamate produced in
Example (5l1la) (5.5 g, 14 mmol), iron powder (6.5 g, 120
mmol), ammonium chloride (0.65 g, 12 mmol), ethanol (30
mL) and water (15 mL). The resulting oil was directly
used for the next reaction.

(51c) [6-(2-Fluoro-5-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c¢) using tert-butyl [2-amino-5-
(2-fluoro-5-methoxyphenoxy)phenyl Imethylcarbamate
produced in Example (51b) (5.0 g, 14 mmol), glycolic acid
(1.4 g, 18 mmol), a 5 N hydrochloric acid solution (30

nL) and a 1,4-dioxane solution (30 mL) to obtain the
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desired compound (2.3 g, yield: 64%) as a pale brown
solid.
'H-NMR (CDCl;, 400 MHz) &: 3.72 (3H, s), 3.75 (3H, s),

4.90 (2H, 4, J = 5.5 Hz), 6.54 (1H, dd, J = 2.9, 6.8 Hz),

6.57-6.63 (1H, m), 6.95 (1H, 4, J 2.4 Hz), 7.00 (1H, 44,

J = 2.2, 8.8 Hz), 7.10 (1H, 4ad, J

It

9.0, 10.6 Hz), 7.66
(1H, 4, J = 8.6 Hz).

(51d) Methyl 3-{[6-{2-fluoro-5-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2-fluoro-5-
methoxyphenoxy)—1—methyl—lH—benzimidazol—z—yl]methanol
produced in Example (51c¢) (2.7 g, 8.8 mmol), methyl 3-
hydroxybenzoate (1.3 g, 8.8 mmol), tri—n—butylphosphine
(4.4 mL, 18 mmol), 1,1'-(azodicarbonyl)dipiperidine (4.5
g, 18 mmol) and dichloromethane (4 mL) to obtainbthe
desired compound (3.7 g, yield: 95%) as a white solid.

'H-NMR (CDC1ls;, 400 MHz) &: 3.72 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.55 (1H, 4d, J = 3.1, 6.7
Hz), 6.61 (1H, dt, J = 3.3, 9.0 Hz), 6.97 (1H, d, J = 2.4
Hz), 7.03 (1H, &d, J = 2.4, 8.6 Hz), 7.10 (1H, dd, J =
9.0, 10.2 Hz), 7.29 (1H, dd, J = 2.5, 9.2 Hz), 7.37 (1H,
t, J = 8.0 Hz), 7.67-7.70 (L H, m), 7.70-7.74 (2H, m).

MS (FAB) m/z: 437 (M+H)".

(51e) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[6-(2-fluoro-
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5-methoxyphenoxy)-1-methyl-1H-benzimidazocl-2~
yllmethoxy}benzoate produced in Example (51d) (3.7 g, 8.4
mmol), a 1 N sodium hydroxide agqueous solution (13 mL, 13
mmol) and 1,4-dioxane (10 mL) to obtain the desired
compound (2.9 g, yield: 81%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.68 (4H, s), 3.81 (3H,
s}, 5.43 (2H, s), 6.61 (1H, 44, 3 = 2.9, 6.8 Hz), 6.73
(1H, dt, J = 3.3, 9.1 Hz), 6.94 (1H, 4d, J = 2.5, 8.8 Hz),
7.24-7.40 (4H, m), 7.54 (1 H, 4, T = 7.4 Hz), 7.61 (1 H,
br. s.), 7.65 (1 H, 4, J = 9.0 Hz).

MS (FAB) m/z: 423 (M+H)".

Anal. calcd for Cy3H;9FN,05+0.20H,0: C, 64.85; H,
4.59; F, 4.46; N, 6.58. Found C, 64.74; H, 4.38; F, 4.63;

N, 6.51.

(Example 52) 3-({6-{3-(Dimethylamino)phenoxy]-1-methyl-
1H-benzimidazol-2-yl}methoxy)benzoic acid (Compound No.
1-177)

(52a) Methyl 3-({6-[3-(dimethylamino)phenoxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (28d) using known [US6432993 Bl] {6-
[3—(dimethylémino)phenoxy]—l—methyl—lH—benzimidazol—2—
yl}methanol (0.30 g, 1.0 mmol), methyl 3-hydroxybenzoate
(0.15 g, 1.0 mmol), tri-n-butylphosphine (0.50 mL, 2.0
mmol), 1,1'-(azodicarbonyl)dipiperidine (0.51 g, 2.0
mmol) and dichloromethane (3.0 mL) to obtain the desired

compound (0.37 g, yield: 84%) as a colorless oil.
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'H-NMR (CDCl;, 400 MHz) &: 2.93 (6H, s), 3.81 (3H, s),

3.92 (3H, s), 5.39 (2H, s), 6.27-6.35 (1H, m), 6.43 (1H,

t, J = 2.4 Hz), 6.4 6.51 (1 H, m), 7.00 (1H, d, J = 1.6
Hz), 7.04 (1H, dd, J = 2.4, 8.6 Hz), 7.17 (1H, t, J = 8.2
Hz), 7.2% (1H, 4d, J = 3.3, 8.8 Hz), 7.37 (1H, t, J = 7.8

Hz), 7.66—7.75 (3 H, m).

MS (FAB) m/z: 432 (M+H)".

{52b) 3-({6-[3-(Dimethylamino)phenoxyl-1-methyl-1H-
benzimidazol-2-yl}imethoxy)benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-({6-[3-
(dimethylamino)phenoxy]-1-methyl-1H-benzimidazol-2-
vllmethoxy)benzoate produced in Example (52a) (0.44 g,
1.0 mmol), a 1 N sodium hydroxide agueous solution (1.5
mL, 1.5 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.33 g, vyield: 79%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 2.87 (6H, s), 3.81 (3 H,
s), 5.46 (2H, s), 6.18 (1H, dd, J = 2.4, 7.4 Hz), 6.36

(1H, £, J = 2.4 Hz), 6.46 (1H, dd, J

2.4, 7.8 Hz), 6.92

(1H, dd, J = 2.4, 9.0 Hz), 7.12 (1H, t, J = 8.2 Hz), 7.27

-
o]
[o}]
I
]

2.0 Hz), 7.39 (1H, dd, J = 1.2, 2.7 Hz), 7.45
(1H, £, J = 8.0 Hz), 7.56-7.60 (1H, m), 7.62-7.65 (2H, m),
13.03 (1H, br s).

MS (FAB) m/z: 418 (M+H)".

Anal. calcd for Cy4Hy3N304+0.20H,0: C, 68.46; H, 5.60;

N, 9.98. Found C, 68.33; H, 5.52; N, 9.98.
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(Example 53) 3-{[6-(3-Methoxy-5-methylphenoxy)-1l-methyl-
lH-benzimidazol-2-yl]lmethoxyl}benzoic acid {Compound No.
1-206)

(53a) tert-Butyl [5-(3-methoxy-5-methylphenoxy)-2-
nitrophenyl Imethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-methoxy-5-methylphenol (4.9 g,
35 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (8.1 g, 1.7 mmol), sodium
hydride (> 56% in oil, 1.7 g, 42 mmol) and N, N-
dimethylformamide (50 mL). The resulting vellow oil was
directly used for the next reaction.

- (53b) tert-Butyl [2-amino-~5-(3-methoxy-5-

methylphenoxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-{(3-methoxy-5-
methylphehdxy)—2—nitrophenyl]methylcarbamate produced in
Example (53a) (11 g, 28 mmol), iron powder (7.6 g, 140
mmol), ammonium chloride (0.75 g, 14 mmol), ethanol (40
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

(53¢c) [6-(3-Methoxy-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol |

The synthesis was carried out in the same manner as
in Example (34c) using tert-butyl [2-amino-5-(3-methoxy-
5-methylphenoxy)phenyl]lmethylcarbamate produced in
Example (53b) (10 g, 28 mmol), glycolic acid (2.8 g, 37

mmol), a 5 N hydrochloric acid solution (20 mL) and 1,4-
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dioxane (20 mL). The resulting pale brown solid was
directly used for the next reaction.

(53d) Methyl 3-{[6-(3-methoxy-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The synthesis was carried out in the same manner as
in Example (28d) using [6-(3-methoxy-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethanol produced in Example
{53c) (5.1 g, 17 mmol), methyl 3-hydroxybenzoate (2.6 g,
17 mmol), tri-n-butylphosphine (8.6 mL, 34 mmol), 1,1'-
(azodicarbonyl)dipiperidine (8.6 g, 34 mmol) and
dichloromethane (50 mL). The resulting pale brown solid
was directly used for the next reaction.

{(53e) 3-{[6-(3-Methoxy-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yvl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-methoxy-
5-methylphenoxy) -1-methyl-1H-benzimidazol-2-
vllmethoxy}benzoate produced in Example (53d) (7.4 g, 17
mmol), a 1 N sodium hydroxide aqueous solution (26 mL, 26
mmol) and 1,4-dioxane (25 mL) to obtain the desired
compound (5.2 g, yield: 70%) as a white solid.

'H-NMR (DMSO-d¢, 400 MHz) &: 2.22 (3H, s), 3.70 (3H,
s), 3.82 (3H, s), 5.47 (2H, s), 6.32 (1H, s), 6.36 (1H, t,
J = 2.4 Hz), 6.50 (1H, s), 6.93 (1H, dd, J = 2.4, 8.6 Hz),
7.32 (1H, 4, J = 2.4 Hz), 7.36-7.42 (1H, m), 7.45 (1H, t,
J = 7.8 Hz), 7.55-7.61 (1H, m), 7.66 (2H, 4, J = 9.0 Hz),
13.04 (1H, s).

MS (FAB) m/z: 419 (M+H)".
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Anal. calcd for Cy4Hy;N20s: C, 68.89; H, 5.30; N, 6.69.

Found C, 68.64; H, 5.26; N, 6.59.

(Example 54) 3-{[6-{3-Methoxy-4-methylphenoxy)-1-methyl-
lH-benzimidazol-2-yl]methoxyl}benzoic acid (Compound No.
1-204)

(54a) tert-Butyl [5—(3—methoxy—4—methylphenoxy)—29
nitrophenyllmethylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28a) using 5-fluoro-2-methylphenol (5.78 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was diréctly used for the next reaction.

(54b) tert-Butyl [2-amino-5-(3-methoxy-4-
methylphenoxy)phenyl]lmethylcarbamate

A crude product of the desired title compound was
obtained as a brown o0il according to the method described
in Example (28b) using tert-butyl [5-(3-methoxy-4-
methylphenoxy)-2-nitrophenyl]methylcarbamate obtained in
Example (54a) (13.6 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and. ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(54c) [6-(3-Methoxy-4-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol

The desired title compound (8.93 g, vield: 86%) was

obtained as a brown powder according to the method
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described in Example (28c) using tert-butyl [2-amino-5-
{3-methoxy-4-methylphenoxy)phenyl]methylcarbamate
obtained in Example (54b) (12.5 g, 34.9 mmol) and
glycolic acid (3.98 g, 52.3 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.19 (3H, s), 3.75 (3H, s),

3.77 (3H, s), 4.87 (2H, s), 5.10 (1H, s), 6.45 (1H, 44, J

2.3, 8.2 Hz), 6.57 (1H, d, § = 2.3 Hz), 6.90 (1H, 4, J

2.0 Hz), 6.97 (1H, dd, J = 2.0, 8.6 Hz), 7.03-7.07 (1lH,
m), 7.60 (1H, d, J = 8.6 Hz).

(54d) Methyl 3—{[6—(3—methoxy—4—methylphenoky)-l—
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The desired title compound (8.26 g, vyvield: 71%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(3-methoxy-4-
methylphenoxy)-1l-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (54c¢) (8.00 g, 26.8 mmol), methyl 3-
hydroxybenzoate (4.90 g, 32.2 mmol), tri-n-butylphosphine
(8.04 mL, 32.2 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.12 g, 32.2 mmol).
'H NMR (CDCl;, 500 MHz) &: 2.19 (3H, s), 3.77 (3H, s),

3.81 (3H, s), 3.92 (3H, s), 5.39 (2H, s), 6.47 (1H, 4ad, J

2.4, 8.3 Hz), 6.58 (1H, 4, J = 2.4 Hz), 6.96 (1H, &, J

2.4 Hz), 7.02 (1H, dd, J = 2.0, 8.8 Hz), 7.05 (1H, 4, J

8.3 Hz), 7.27-7.31 (1H, m), 7.37 (1H, t, 0 = 7.8 Hz),
7.67-7.73 (3H, m).
(54e). 3-{[6-(3-Methoxy-4-methylphenoxy)-1l-methyl-1H-

benzimidazol-2-yl]methoxylbenzoic acid
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The desired title compound (7.44 g, yield: 96%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(3-methoxy-
4 -methylphenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoate obtained in Example (544) (8.00 g,
18.5 mmol) and a 1 N sodium hydroxide agueous solutiocn
(27.8 mL, 27.8 mmol).

'H NMR (DMSO-ds, 400 MHz) &: 2.11 (3H, s), 3.74 (3H,
s), 3.81 (3H, s), 5.46 (2H, s), 6.40 (1H, 44, J = 2.3,

7.8 Hz), 6.67 (1H, 4, J

2.3 Hz), 6.94 (1H, dd, J = 2.3,

8.2 Hz), 7.27 (1H, d, J = 2.3

Hz), 7.36-7.42 (1H, m), 7.46 (1H, t, J = 8.0 Hz), 7.56-

7.61 (1H, m), 7.65 (1H, d, J = 8.6 Hz), 7.63-7.65 (1H, m).

MS (EI) m/z: 418 M".

(Example 55) 3-{[6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}tbenzoic acid (Compound No. 1-
198)

(55a) tert-Butyl [5-(3,4-dimethylphenoxy)-2-
Aitrophenyl ]Jmethylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
cdlescribed in Example (28a) using 3,4-dimethylphenol (5.11
¢, 41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude

product was directly used for the next reaction.
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(55b) tert-Butyl [2-amino-5-(3,4-
dimethylphenoxy)phenyl lmethylcarbamate
A crude product of the desired title compound was
obtained as a brown o0il according to the method described
in Example (28b) using tert-butyl [5-(3,4-
dimethylphenoxy) -2-nitrophenyl jmethylcarbamate obtained
in Example (55a) (13.0 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.
(55c) [6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol
The desired title compound (7.98 g, yield: 81%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-amino-5-
(3,4-dimethylphenoxy)phenyl lmethylcarbamate obtained in
Example (55b) (11.9 g, 34.9 mmol) and glycolic acid (3.98
g, 52.3 mmol).
'H NMR (CDCl;, 400 MHz) &: 2.23 (3H, s), 2.24 (3H, s),

3.74 (3H, s), 4.86 (2H, s), 4.94 (1H, s), 6.74 (1lH, dd, J

8.2, 2.3 Hz), 6.81 (1H, 4, J = 2.3 Hz), 6.89 (1H, 4, J

2.3 Hz), 6.96 (1H, dd, J0 = 8.6, 2.3 Hz), 7.08 (1H, d, J

8.2 Hz), 7.60 (1H, d, J = 8.6 Hz).
(55d) Methyl 3-{[6-(3,4-dimethylphenoxy)-1l-methyl-
1H-benzimidazol-2-yl]lmethoxyl}benzoate
The desired title compound (8.36 g, yield: 81%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(3,4-

dimethylphenoxy)-1-methyl-1H-benzimidazol-2~yl]lmethanol
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obtained in Example (55c) (7.00 g, 24.8 mmol), methyl 3-
hydroxybenzoate (4.53 g, 29.8 mmol), tri-n-butylphosphine
(7.43 mL, 29.8 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(7.51 g, 29.8 mmol).

'H NMR (CDCl;, 500 MHz) &: 2.23 (3H, s), 2.24 (3H, s),
3.80 (3H, s), 3.92 (3H, s), 5.38 (2H, s), 6.75 (1H, 44, J

2.4, 8.3 Hz), 6.81 (1H, &, J = 2.4 Hz), 6.95 (1H, d, J

2.4 Hz), 7.00 (1H, dd, J = 2.4, 8.8 Hz), 7.08 (1H, d, J

8.3 Hz), 7.27-7.31 (1H, m), 7.37 (1H, t, J = 8.3 Hz),
7.66-7.73 (3H, m).

{55e) 3-{[6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (6.21 g, yield: 80%) was
obtained as a white powder according to the method
described in Example (28e) usinglmethyl 3-{[6-(3,4-
dimethylphenoxy) -1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoate obtained in Example (55d) (8.00 g,
19.2 mmol) and a 1 N sodium hydroxide agueous solution
(28.8 mL, 28.8 mmol).

'"H NMR (DMSO-d¢, 400 MHz) &: 2.18 (3H, s), 2.18 (3H,
s), 3.80 (3H, s), 5.46 (2H, s), 6.71 (1 H, dd, J = 2.7,

7.8 Hz), 6.80 (1H, 4, J

2.7 Hz), 6.90 (1H, dd, J = 2.2,

8.8 Hz), 7.11 (1H, 4, J 8.2 Hz), 7.25 (1H, d, J = 2.3
Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.56~-
7.60 (1H, m), 7.61-7.65 (2H, m).

MS (FAB) m/z: 402 M.
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(Example 56) 3-{[6-(4-Ethylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic acid (Compound No. 1-
171)

(56a) tert-Butyl [5-(4-ethylphenoxy)-2-
nitrophenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 4-ethylphenol (4.0 g, 33 mmol),
tert-butyl (5—chloro—2—nitropheny1)methylcarbamate (7.5 g,
26 mmol), sodium hydride (> 56% in oil, 2.0 g, 51 mmol)
and N,N—dimethYlformamide (50 mL). The resulting yellow
0il was directly used for the next reaction.

(56b) tert-Butyl [2-amino-5-(4-
ethylphenoxy)phenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-ethylphenoxy)-2-
nitrophenyl Jmethylcarbamate produced in Example (56a) (11
g, 26 mmol); iron powder (7.0 g, 130 mmol), ammonium
chloride (0.70 g, 13 mmol), ethanol (30 mL) and water (15
mL). The resulting red oil was directly used for the
next reaction.

(56c) [6-(4-Ethylphenoxy)-1-methyl-1H-benzimidazol-
2-y1l]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2—amino—5—
(4~ethylphenoxy)phenyl]methylcarbamate produced in
Example (56b) (9.0 g, 26 mmol), glycolic acid (2.6 g, 34
mmol), a 5 N hydrochloric acid solution (20 mL) and a

1,4-dioxane solution (20 mL) to obtain the desired
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compound (5.8 g, yield: 78%) as a pale brown solid, which
was directly used for the next reaction.

(56d) Methyl 3-{[6-(4-ethylphenoxy)-1-methyl-1H-
benzimidazol-2~yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-ethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethanol produced in Example
(56c) (5.3 g, 19 mmol), methyl 3—hydroxybenzoaté'(2.8 g,
19 mmol), tri-n-butylphosphine (9.3 mL, 37 mmol), 1,1'-
(azodicarbonyl)dipiperidine (9.4 g, 37 mmol) and
dichloromethane (50 mL) to obtain the desired compound
(5.6 g, yield: 72%) as a pale red solid.

MS (FAB) m/z: 417 (M+H)".

(56e) 3-{[6~(4-Ethylphenoxy)-1-methyl-1H-
benzimidazol-2-ylimethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6- (4~
ethylphenoxy)-1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoate produced in Example (56d) (5.6 g, 14
mmol), a 1 N sodium hydroxide agqueous solution (20 mL, 20
mmol) and 1,4-dioxane (25 mL) to obtain the desired
compound (5.1 g, vield: 94%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 1.17 (3H, t, J = 7.6 Hz),
2.58 (2H, q, J = 7.3 Hz), 3.80 (3H, s), 5.46 (2H, s),
6.87-6.94 (3H, m), 7.19 (2H, 4, J = 8.3 Hz), 7.28 (1H, 4,
J = 2.4 Hz), 7.38 (1H, dd, J = 2.7, 8.1 Hz), 7.45 (1H, t,
J =7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.62-7.67 (2H, m),

13.03 (1H, br s).
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MS (FAB) m/z: 403 (M+H)".
Anal. calcd for C24H22N204+0.20H201 C, 70.99; H, 5.56;

N, 6.90. Found C, 70.82; H, 5.32; N, 6.88.

(Example 57) 3-{[6-(2,3-Dihydro-l-benzofuran-6-yloxy)-1-
methyl-1H-benzimidazol-2-yllmethoxy}benzoic acid
(Compound No. 1-210)

(57a) tert-Butyl [5-(2,3-dihydro-1l-benzofuran-6-
vloxy) -2-nitrophenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using known [J. Am. Chem. Soc., 1948,
Vol. 70, p. 3619] 2,3-dihydro-l-benzofuran-6-ol (2.2 g,
16 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (4.0 g, 14 mmol), sodium
hydride (> 56% in o0il, 0.66 g, 16 mmol) and N-
methylpyrrolidinone (30 mL). The resulting vellow oil
was directly used for the next reaction.

(57b) tert-Butyl [2-amino-5-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2,3-dihydro-1-
benzofuran-6-yloxy)-2-nitrophenyl]lmethylcarbamate
produced in Example (57a) (5.4 g, 14 mmol), iron powder
(3.7 g, 70 mmol), ammonium chloride (0.37 g, 7.0 mmol),
ethanol (40 mL) and water (20 mL). The resulting oil was

directly used for the next reaction.
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(57c) Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (methyl)amino]-4-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl}amino) -2-oxoethoxy]benzoate

tert-Butyl [2-amino-5-(2,3-dihydro-1l-benzofuran-6-
yloxy)phenyl]lmethylcarbamate produced in Example (57b)
(5.0 g, 14 mmol) and [3-(methoxycarbonyl)phenoxylacetic
acid (2.9 g, 14 mmol) were dissolved in dichloromethane
(100 mL). 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (3.2 g, 17 mmol) was added - and the mixture
was stirred at room temperature for 2.2 hours. A sodium
bicarbonate aqueous solution was added, followed by
extraction with dichloromethane twice. Then, the organic
layers were washed with brine and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure, and the resulting solid was directly
used for the next reaction.

{(57d) Methyl 3-{[6-(2,3-dihydro-l-benzofuran-6-
yvloxy)-1l-methyl-1H-benzimidazol-2-yl]lmethoxylbénzoate
monohydrochloride

Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (methyl)amino]-4-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl}amino) -2-oxocethoxylbenzoate
produced in Example (57c¢) (7.7 g, 14 mmol) was dissolved
in a 5 N hydrochloric acid-ethyl acetate solution (50 mL),
and the mixture was heated under reflux for two hours.
After cooiing to room temperature, the precipitated pale
red solid was collected by filtration to obtain the

desired compound (7.9 g, yield: 100%).
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lH-NMR (DMSO-dg, 500 MHz) &: 3.15 (2H, t, J 8.8 Hz),

3.88 (3H, s), 3.93 (3H, s), 4.57 (2H, £, J = 8.8 Hz},

5.69 (2H, s), 6.47 (2H, s), 7.16 (1H, 4, J 8.8 Hz),
7.21 (1H, 4, J = 7.8 Hz), 7.47-7.56 (3H, m), 7.66 (1H, d,
J = 8.3 Hz), 7.72 (1H, s), 7.78 (1H, 4, J = 9.3 Hz).

MS (FAB) m/z: 431 (M+H)".

(57e) 3-{[6-(2,3-Dihydro-l1-benzofuran-6-yloxy)-~1-
methyl-1H-benzimidazol-2-yllmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2,3-
dihydro-1l-benzofuran-6-yloxy)~l-methyl-1H-benzimidazol-2-
v1jmethoxyl}benzoate monohydrochloride produced in Example
{57d) (6.5 g, 14 mmol), a 1 N sodium hydroxide agueous
solution (56 mL, 56 mmol) and 1,4-dioxane {60 mL) to
obtain the desired compound (4.3 g, vield: 74%) as a
white solid.

'H-NMR (DMSO-de, 400 MHz) &: 3.13 (2H, t, J = 8.4 Hz),
3.81 (3H, s), 4.55 (2H, t, J = 8.6 Hz), 5.46 (2H, s),
6.39-6.44 (2H, m), 6.91 (1H, dd, J = 2.4, 8.6 Hz), 7.16
(1H, d, J = 7.8 Hz), 7.28 (1H, d, J = 2.4 Hz), 7.36-7.40
(14, m), 7.45 (1H, t, 0 = 7.8 Hz), 7.58 (1H, dt, 0 = 1.2,
1.4, 7.6 Hz), 7.62-7.66 (2H, m), 13.04 (1H, br s).

MS (FAB) m/z: 417 (M+H)".
Anal. calcd for Cy4HyeN,0s+0.33H,0: C, 68.24; H, 4.93;

N, 6.63. Found C, 68.34; H, 4.84; N, 6.79.
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(Example 58) 3-{[6-(1,3-benzodioxol-5-yloxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-
211)

(58a) tert-Butyl [5-(1,3-benzodioxol-5-yloxy)-2-
nitrophenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using sesamol (2.9 g, 21 mmol), tert-
butyl (5-chloro-2-nitrophenyl)methylcarbamate (5.0 g, 17
mmol), sodium hydride (> 56% in oil, 0.82 g, 21.mmol) and
N-methylpyrrolidinone (50 mL). The resulting brown oil
was directly used for the next reaction.

(58b) tert-Butyl [2—amino—5—(l;3—benzodioxol—5—
yloxy)phenyl]lmethylcarbamate

- The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(1,3-benzodioxol-5-
yvloxy)-2-nitrophenyllmethylcarbamate produced in Example
(58a) (6.8 g, 17 mmol), iron powder (4.7 g, 87 mmol),
ammonium chloride (0.47 g, 8.7 mmol), ethanol (40 mL) and
water (20 mL). The resulting brown oil was directly used
for the next reaction.

(58¢c) Methyl 3-[2-({4-(1,3-benzodioxol-5-yloxy)-2-
[(tert—butokycarbonyl)(methyl)amino]phenyl}amino)—2—
oxbethoxy]benzoate

The reaction and post-treatment were carried out
according to Example (57¢) using tert-butyl [2-amino-5-
{(1,3-benzodioxol-5-yloxy)phenyl]methylcarbamate produced
in Example (58b) (6.7 g, 17 mmol), [3-

(methoxycarbonyl)phenoxylacetic acid (3.7 g, 17 mmol), 1-

2197606-1-igoes.
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ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(4.0 g, 21 mmol) and dichloromethane (70 mL) to obtain a
solid, which was directly used for the next reaction.

(58d) Methyl 3-{[6-(1,3-benzodioxol-5-yloxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate
monohydrochloride

The reaction and post-treatment were carried out
according to Example (57d) using methyl 3-[2-({4-(1,3-
benzodioxol-5-yloxy)-2-[ (tert-
butoxycarbonyl) (methyl)amino]phenyl}amino) -2-
oxoethoxylbenzoate produced in Example (58c¢) (9.6 g, 17
mmol) and a 5 N hydrochloric acid-ethyl acetate solution
(50 mL) to obtain the desired compound (7.3 g, yield:
89%) as a white solid.

'H-NMR (CDCl;, 400 MHz) &: 3.11 (3H, br. s.), 3.93
(3H, s), 4.68 (2H, s), 5.99 (2H, s), 6.49 (1H, dd, J =
2.4, 8.2 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.76 (1H, 4, J =
8.2 Hz), 6.82 (1H, br s), 6.86-6.93 (1H, m), 7.20 (1H, dd,
J = 2.2, 8.0 Hz), 7.42 (1H, t, J = 8.0 Hz), 7.63 (1lH, br.
s.), 7.74 (1H, d, J = 7.8 Hz). _

(58e) 3—{[6—(l,3—Benzodioxol—5~yloxy)—1—methyl—lH—
benzimidazol-2~yl]lmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1,3-
benzodioxol-5-yloxy)-1l-methyl-1H-benzimidazol-2-
vl]lmethoxy}benzoate monohydrochloride produced in Example
(58d) (7.3 g, 15 mmol), a 2 N sodium hydroxide agueous

solution (31 mL, 62 mmol) and 1,4-dioxane (60 mL) to
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obtain the desired compound (6.3 g, yield: 98%) as a
white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 3.80 (3H, s), 5.46 (2H,
s), 6.03 (2H, s), 6.45 (1H, dd, J = 2.5, 8.4 Hz), 6.71
(1H, d, J = 2.4 Hz), 6.86-6.93 (2H, m), 7.23 (1H, d, J =
2.0 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 7.8 Hz),
7.56-7.60 (1H, m), 7.61-7.66 (2H, m), 13.07 (1H, br s).

MS (FAB) m/z: 419 (M+H)".

Anal. calcd for C3H;gN;04+0.25H,0: C, 65.32; H, 4.41;

N, 6.62. Found C, 65.54; H, 4.71; N, 6.65.

{Example 59) 3-{[6~(4-Chloro-3-fluorophenoxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxy}-5-fluorobenzoic acid
(Compoundeo. 1-220)

(59a) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}-5-fluorobenzoate

The desired title compound (362 mg, vield: 81%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(4-chloro-3-
fluorophenoxy) -1-methyl-1H-benzimidazol-2-yllmethanol
obtained in Example (9b) (300 mg, 0.978 mmol), methyl 5-
fluoro-3-hydroxybenzoate (200 mg, 1.17 mmol), tri-n-
butylphosphine (0.366 mL, 1.47 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (370 mg, 1.47 mmol).

'H NMR (CDCl;, 400 MHz) &: 3.84 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.71-6.76 (1H, m), 6.78 (1H, dd, J = 2.7,

10.2 Hz), 7.00-7.06 (3H, m), 7.31 (1H, dd, J = 8.6, 8.6
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Hz), 7.36-7.41 (1H, m), 7.53-7.56 (1H, m), 7.77 (1H, 44,
J = 0.6, 8.6 Hz).

(59b) 3-{[6-(4-Chloro-3-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}-5-fluorobenzoic acid

The desired title compound (292 mg, yield: 85%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(4-chloro-
3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]lmethoxy} -
5-fluorobenzoate obtained in Example (59a) (354 mg, 0.772
mmol) and a 1 N sodium hydroxide agqueous solution (1.16
mL, 1.16 mmol).

'H NMR (DMSO-dg, 400 MHz) &: 3.83 (3H, s), 5.52 (2H,
s), 6.83 (1H, ddd, J=1.2, 2.7, 9.0 Hz), 7.01 (1H, d4dd, J
= 2.3, 8.6 Hz), 7.09 (1H, dd, 0 = 2.7, 10.6 Hz), 7.28-
7.33 (1H, m), 7.35 (1H, ddd, J = 2.3, 2.3, 10.6 Hz), 7.45
(1H, 4, J = 2.0 Hz), 7.47-7.51 (1H, m), 7.54 (1H, dd, J =
8.6, 8.6 Hz), 7.71 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 445 {(M+H)".

(Example 60) 3-Fluoro-5-{[6-({3-methoxyphenoxy) -1-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No.
1-218)

(60a) Methyl 3-fluoro-5-{[6-(3-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yllmethoxylbenzoate

The desired title compound (387 mg, yield: 84%) was
obtained as a white powder according to the method
described in Example (28d) using [6—(3—methoxyphenoky)—l—

methyl-1H-benzimidazol-2-yllmethanol obtained in Example
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(29¢) (300 mg, 1.06 mmol), methyl 5-fluoro-3-
hydroxybenzoate (197 mg, 1.16 mmol), tri-n-butylphosphine
(0.395 mL, 1.58 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (399 mg, 1.58 mmol).

"H NMR (CDCl;, 400 MHz) §: 3.78 (3H, s), 3.8l (3H, s),
3.93 (3H, s), 5.39 (2H, s), 6.56-6.60 (2H, m), 6.63-6.67
(1H, m), 7.00-7.07 (3H, m), 7.19-7.26 (1H, m), 7.36-7.40
(l1H, m), 7.53-7.56 (1H, m), 7.74 (1H, 4, J = 9.0 Hz). |

(60b) 3-Fluoro-5-{[6-(3-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid

The desired title compound (303 mg, vield: 83%) was
obtained aé a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[6-
(3-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxyl}benzoate obtained in Example (60a) (376 mg,
0.862 mmol) and a 1 N sodium hydroxide agueous solution
(1.29 mL, 1.29 mmol).

'H NMR (DMSO-d¢, 500 MHz) &: 3.72 (3H, s), 3.82 (3H,
s), 5.50 (2H, s), 6.51 (1H, dd, J = 2.2, 8.1 Hz), 6.56
(14, £, J = 2.2 Hz), 6.68 (1H, dd, J = 2.4, 8.3 Hz), 6.95
(1H, dd, J = 2.4, 8.8 Hz), 7.25 (1H, t, J = 8.3 Hz),
7.28-7.33 (1H, m), 7.33-7.38 (2H, m), 7.48-7.51 (1lH, m),
7.67 (1H, d, J = 8.8 Hz).

MS (FAB) m/z: 423 (M+H)*.

(Example 61) 3-Fluoro-5-{[6-(3-fluorophenoxy)-1-methyl-
l1H-benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No.

1-212)
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(6la) Methyl 3-fluoro-5-{[6-(3-fluorophenoxy)-1-
methyl—lH;benzimidazol—Z—yl]methoxy}benzoate

The desired title compound (426 mg, yield: 91%) was
obtained as a pink powder according to the method
described in Example (28d) using [6-(3-fluorophenoxy)-1-
methy%—lH—benzimidazol—Z—yl]methanol obtained in Example
(7c¢) (300 mg, 1.10 mmol), methyl 5-fluoro-3-
hydroxybenzoate (206 mg, 1.21 mmol), tri-n-butylphosphine
(0.413 mL, 1.65 mmol) and 1,1'-
(azodicarboﬁyl)dipiperidine (417 mg, 1.65 mmol).

'H NMR (CDCl;, 400 MHz) &: 3.84 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.66-6.72 {(1H, m), 6.75-6.81 (2H, m), 7.01-
7.06 (3H, m), 7.23-7.30 (1H, m), 7.36-7.40 (1H, m), 7.54-
7.56 (1H, m), 7.75-7.78 (1H, m).

{61b) 3-Fluoro-5-{[6-(3-fluorophenoxy)-1-methyl-1H-~
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (304 mg, yield: 80%) was
obtained as a white powder according to the method
describéd in Example (28e) using methyl 3-fluoro-5-{[6-
(3—fluorophenoxy)—1—methyl~lH—benzimidazol—2—
vllmethoxy}benzoate obtained in Example (6la) (395 mg,
0.931 mmol) and a 1 N sodium hydroxide aqueous solution
(1.40 mL, 1.40 mmol).

'H NMR (DMSO-ds, 500 MHz) &: 3.83 (3H, s), 5.52 (2H,
s), 6.77-6.85 (2H, m), 6.89-6.95 (1H, m), 6.99 (1H, d&d, J
= 2.4, 8.8 Hz), 7.28-7.44 (4H, m), 7.49 (1H, s), 7.70 (1H,
d, J = 8.3 Hz), 13.37 (1H, s).

MS (FAB) m/z: 411 (M+H)".
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(Example 62) 3-Fluoro-5-{[6-(4-methoxyphenoxy)-l-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No.
1-219)

{(62a) Methyl 3-fluoro-5-{[6-{4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxyl}benzoate

The desired title compound (432 mg, yield: 94%) was
obtained as a yellow o0il according to the method
described in Example (28d) using [6-(4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2~yllmethanol obtained in Example
(30c) (300 mg, 1.06 mmol), methyl 5-fluoro-3-
hydroxybenzoate (197 mg, 1.16 mmol), tri-n-butylphosphine
{0.395 mL, 1.58 mmol) and 1,1'-
{(azodicarbonyl)dipiperidine (399 mg, 1.58 mmol).

'H NMR (CDCls, 400 MHz) &: 3.79 (3H, s), 3.82 (3H, s),
3.93 (3H, s), 5.37 (2H, s), 6.87-6.93 (3H, m), 6.97-7.05
(4H, m), 7.35-7.40 (1H, m), 7.52-7.55 (1H, m), 7.70 (1H,
d, J = 8.6 Hz).

(62b) 3-Fluoro-5-{[6-(4-methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (332 mg, yield: 82%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[6-
(4-methoxyphenoxy) -1-methyl-1H-benzimidazol-2-
vl]lmethoxyl}benzoate obtained in Example (62a) (420 mg,
0.962 mmol) and a 1 N sodium hydroxide aqueous solution

(1.44 mL, 1.44 mmol}.
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'H NMR (DMSO-d¢, 400 MHz) &: 3.74 (3H, s), 3.79 (3H,
s), 5.49 (2H, s), 6.89 (1H, dd, J = 2.3, 8.6 Hz), 6.92-
7.01 (4H, m), 7.20 (1H, d, J = 2.3 Hz), 7.27-7.37 (2H, m),
7.47—7.50 (1H, m), 7.63 (1H, d, J = 8.6 Hz), 13.37 (1H,
s).

MS (FAB) m/z: 423 (M+H)".

(Example 63) 3—Flu§ro—5—{[6—(4~f1uorophenoxy)—l—methyl—
1H-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.
1-213)

(63a) Methyl 3-fluocro-5-{[6-(4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate

The desired title compound (263 mg, yvield: 56%) was
obtained as a yellow powder according to the method
described in Example (28d) using [6-{4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethanol obtained in Example
(27¢c) (300 mg, 1.10 mmol), methyl 5-fluoro-3-
hydroxybenzoate (206 mg, 1.21 mmol), tri;n—butylphosphine
(0.413 mL, 1.65 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (417 mg, 1.65 mmol).

'H NMR (CDCl;, 400 MHz) &: 3.81 (3H, s), 3.93 (3H, s),
5.38 (2H, s), 6.92-7.09 (7H, m), 7.35-7.41 (1H, m), 7.52-
7.56 (1H, m), 7.73 (1H, d, J = 9.0 Hz).

(63b) 3-Fluoro-5-{[6-{(4-flucrophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (197 mg, vield: 80%) was
obtained as a white powder according to the method

described in Example (28e) using methyl 3-fluoro-5-{[6-
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(4~fluorophenoxy)-l-methyl-1H-benzimidazol-2-
yvllmethoxyl}benzoate obtained in Example (63a) (255 mg,
0.601 mmol) and a 1 N sodium hydroxide aqueocus solution
(0.900 mL, 0.900 mmol).

'H NMR‘(DMSO—dB, 400 MHz) &: 3.81 (3H, s), 5.50 (2H,
s), 6.94 (1H, dd, J = 2.3, 8.6 Hz), 7.00-7.06 (2H, m),
7.16-7.24 (2H, m), 7.28-7.32 (2H, m), 7.35 (1H, dd, J =
2.3, 10.6 Hz), 7.47-7.50 (1H, m), 7.67 (1H, 4, J = 9.0
Hz), 13.37 (1lH, s).

MS (FAB) m/z: 411 (M+H)".

(Example 64) 3-{[1-Methyl-(6-tetrahydro-2H-pyran-4-
vloxy) -1H-benzimidazol-2-yl])methoxy}benzoic acid
(Compound No. 1-208)

(64a) tert-Butyl [5-(tetrahydro-2H-pyran-4-yloxy)-2-
nitrophenyl lmethylcarbamate |

The title substance (1.59 g, vyield: 60%) was
obtained as a vyellow oil by synthesis in the same mannexr
as in Example (28a) using tetrahydro-4-pyranol (780 mg,
7.5 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.15 g, 7.5 mmol), sodium
hydride (> 56% in oil, 290 mg, 7.5 mmol) and N,N-
dimethylformamide (30 mL) and purification using an
automatic purification system (Isco, 15% ethyl acetate-
hexane) .

'H-NMR (CDCl;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.26 (3H, s), 6.81 (1H, dd, 0 = 2.7, 9.0 Hz), 6.85 (1H,

br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H, m).
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(64b) tert-Butyl [2-amino-5-(6-tetrahydro-2H-pyran-
4—yloxy)pheﬁyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(6-tetrahydro-2H-
pyran-4-yloxy) -2-nitrophenylmethylcarbamate produced in
Example {(64a) (3.2 g, 8.8 mmol), iron powder (2.4 g, 12
mmol), ammonium chloride (0.24 g, 1.2 mmol), ethanol (40
mlL) and water (20 mL). The resulting oil was directly
used for the next reaction.

(64c) [6-(6-Tetrahydro-2H-pyran-4-yloxy)-1l-methyl-
1H-benzimidazol-2-yl]lmethanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(6-
tetrahydro-2H-pyran-4-yloxy)phenyl]lmethylcarbamate
produced in Example (64b) (2.9 g, 8.8 mmol), glycolic
acid (1.0 g; 13 mmol) and a 4 N hydrochloric acid-1,4-
dioxane solution (40 mL). The resulting dark brown oil
was directly used for the next reaction.

(64d) Methyl 3-{[l-methyl-(6-tetrahydro-2H-pyran-4-
vloxy)-1H-benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(6-tetrahydro-2H-
pyran-4-yloxy)-1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (64c) (0.30 g, 1.1 mmol), methyl 3-
hydroxybenzoate (0.25 g, 1.7 mmol), tri-n-butylphosphine
(0.55 mL, 2.2 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.56 g, 2.2 mmol) and dichloromethane (6.0 mL) to obtain

the desired compound (0.36 g, yield: 81%) .
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'H-NMR (CDCls;, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38 (1
H, t, J = 7.82 Hz), 7.69 (1H, d, J = 7.82 Hz), 7.71-7.74
(2H, m).

MS (FAB) m/z: 407 (M+H)".

(6de) 3-{[l-Methyl-(6-tetrahydro-2H-pyran-4-yloxy) -
lH-benzimidazol-2-~yl]lmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[l-methyl-(6-
tetrahydro-2H-pyran-4-yloxy)-1H-benzimidazol-2- |
yvllmethoxy}benzoate produced in Example (64d) (0.34 g,
0.84 mmol), a 1 N sodium hydroxide aqueocus solution (1.3
mL, 1.3 mmol) and 1,4-dioxane to obtain the desired
compound (0.10 g, yield: 37%) as a white solid.

'H-NMR (DMSO-dg, 500 MHz) &: 3.81 (3H, s), 5.46 (2H,
s), 6.93 (1H, dd, J = 2.44, 8.79 Hz), 7.01-7.04 (2H, m),
7.19 (24, t, J = 8.79 Hz), 7.30 (1H, 4, J = 2.44 Hz),

7.37-7.39 (1H, m), 7.45 (1H, t, J

7.81 Hz), 7.57 (2H, d,
J = 7.81 Hz), 7.66 (1H, d, J = 8.79 Hz), 7.63 (1lH, s),
13.03 (1H, br. s). |

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for CysHyN,05+0.14H,0: C, 66.91; H, 4.41;
N, 7.09; F, 4.81. Found C, 66.85; H, 4.46; N, 7.21; F,

4.81.

(Example 65) 3-[(6-Cyclopentyloxy-1-methyl-1H-
benzimidazol-2-yl)methoxylbenzoic acid (Compound No. 1-

162)
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(65a) tert-Butyl (5-cyclopentyloxy-2-
nitrophenyl)methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using cyclopentanol (861 mg, 10 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (2.87
g, 10 mmol), sodium hydride (> 56% in oil, 380 mg, 10
mmol) and N,N-dimethylformamide (40 mL). The resulting
0il (3.28 g} was directly used for the next reaction.

(65b) tert-Butyl {2-amino-5-
(cyclopentyloxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl (5-cyclopentyloxy-2-
nitrophenyl)methylcarbémate produced in Example (65a)

(3.27 g, 9.7 mmol), iron powder (2.6 g, 49 mmol),

ammonium chloride (0.26 g, 4.9 mmol), ethanol (50 mL) and

water (25 mL). The resulting oil (2.98 g) was directly
used for the next reaction.

(65¢c) [(6-{Cyclopentyloxy)-1l-methyl-1H-benzimidazol-
2-yl]lmethanol

tert—BuEyl [2-amino-5-
(cyclopentyloxy)phenyl]methylcarbamate produced in
Example (65b) (2.98 g, 9.7 mmol), glycolic acid (1.1 g,
14.6 mmol), a 5 N hydrochloric acid solution (25 ml) and
dioxane (25 mL) were heated under reflux for 19 hours.
The reaction solution was cooled to room temperature and
then a saturated sodium bicarbonate agueous solution was
added, followed by extraction with ethyl acetate. The

organic layer was washed with brine, and then dried over
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anhydrous sodium sulfate and filtered. Subsequently, the
filtrate was evaporated under reduced pressure. The
resulting crude product was washed with diisopropyl ether
to obtain the desired compound (0.75 g, vield for three
steps: 31%).

'H-NMR (CDCl;, 400 MHz) &: 1.76-1.92 (8H, m), 3.73
(3H, s), 4.76-4.81 (1H, m), 4.83 (2H, s), 6.69-6.72 (1H,
m), 6.81-6.85 (1H, m), 7.51-7.54 (1H, m). |

(65d) Methyl 3-[(6-cyclopentyloxy-1l-methyl-1H-
benzimidazol-2~-yl)methoxylbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(cyclopentyloxy)-1-
methyl-1H-benzimidazol-2-yllmethanol produced in Example
(65¢) (0.75 g, 3.1 mmol), methyl 3-hydroxybenzoate (0.70
g, 6.1 mmdl), tri-n-butylphosphine (1.5 mL, 6.1 mmol),
1l,1'-(azodicarbonyl)dipiperidine (1.54 g, 2.2 mmol) and
dichloromethane (30 mL) to obtain the desired compound
(0.70 g, yield: 60%) as a yvellow solid.

!H-NMR (CDCls;, 400 MHz) &: 1.63-1.71 (2H, m), 1.81-
2.00 (6H, m), 3.85 (3H, s), 3.95 (3H, s), 4.84-4.87 (1H,
m), 5.40 (2H, s), 6.80-6.83 (1H, m), 6.90-6.94 (1H, m),
7.30-7.34 (1H, m), 7.37-7.41 (1H, m), 7.65-7.68 (1H, m),
7.69-7.72 (1H, m), 7.73-7.75 (lH, m).

MS (ESI) m/z: 381 (M+H)".

(65e) 3-[(6-Cyclopentyloxy-1-methyl-1H-benzimidazol-
2-yl)methoxylbenzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-[(6-
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cyclopentyloxy-1l-methyl-1H-benzimidazol-2-
vl)methoxy]benzoate produced in Example (65d) (0.69 g,
1.83 mmol), a 1 N sodium hydroxide agueous solution (2.75
mL, 2.75 mmol) and 1,4-dioxane (2.75 mL} to obtain the
desired compound (0.21 g, vyield: 31%) as a colorless
solid.

'H-NMR (DMSO-Dg, 400 MHz) &§: 1.50-1.61 (2H, m), 1.62-
1.75 (4H, m), 1.84-1.95 (2H, m), 3.77 (3H, s), 4.82-4.88
(1H, m), 5.38 (2H, s), 6.73-6.77 (1H, m), 7.03-7.05 (1H,
m), 7.31-7.35 (1H, m), 7.38-7.43 (1H, m), 7.44-7.47 (1H,
m), 7.51-7.54 (iH, m), 7.57-7.59 (1H, m), 13.00 (1H, br
s).

MS (FAB) m/z: 389 (M+Na)".

Anal. calcd for Cy;Hy3N;04+0.2H,0: C, 68.17; H, 6.10;

N, 7.57. Found C, 68.34; H, 6.10; N, 7.54.

(Example 66) 3—{[l—Methyl-(6~tetrahydrofuran—3—yloxy)—lH—
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
209)

(66a) tert-Butyl [5-(tetrahydrofuran-3-yloxy)-2-
nitrophenyl ]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-hydroxytetrahydrofuran (881 mg,
10 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.87 g, 10 mmol), sodium
hydride (> 56% in oil, 380 mg, 10 mmol) and N,N-
dimethylformamide (40 mL). The resulting oil (2.93 g)

was directly used for the next reaction.
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(66b) tert-Butyl [2-amino-5-(tetrahydrofuran-3-
vlioxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(tetrahydrofuran-3-
vloxy)-2-nitrophenyl]lmethylcarbamate produced in Example
(66a) (2.93 g, 8.7 mmol), iron powder (2.3 g, 43 mmol) ,
ammonium chloride (0.23 g, 4.3 mmol), ethanol (40 .mL) and
water (20 mL). The resulting oil (2.67 g) was directly
used for the next reaction.

(66c) [6-(Tetrahydrofuran-3-yloxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-
(tetrahydrofuran-3-yloxy)phenyl]lmethylcarbamate produced
in Example (66b) (2.67 g, 8.7 mmol), glycolic acid (1.0 g,
13.0 mmol), a 5 N hydrochloric acid solution (25 ml) and
dioxane (25 mL). The resulting oil (1.39 g, yield: 65%)
was directly used for the next reaction.

(66d) Methyl 3-{[6-(tetrahydrofuran-3-yloxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(tetrahydrofuran-3-
yloxy)-l-methyl-1H-benzimidazol-2-yl]lmethanol produced in
Example (66¢c) (1.39 g, 5.6 mmol), methyl 3-
hydroxybenzoate (2.83 g, 11.2 mmol), tri-n-butylphosphine
(2.8 mL, 11.2 mmol), 1,1'-(azodicarbonyl)dipiperidine

(2.83 g, 11.2 mmol) and dichloromethane (56 mL) to obtain
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the desired compound (1.28 g, yield: 60%) as a colorless
solid.

'H-NMR (CDCls;, 400 MHz) &: 2.23-2.27 (2H, m), 3.86
(3H, s), 3.94-3.98 (1H, m), 3.95 (3H, s), 4.03-4.08 (3H,
m), 5.01-5.05 (1H, m), 5.41 (2H, s), 6.80-6.82 (1H, m),
6.91-6.94 (1H, m), 7.30-7.34 (3H, m), 7.38-7.42 (1H, m),
7.68~7.72 (2H, m), 7.73-7.75 (1H, m).

MS (EI) m/z: 383 (M+H)".

(66e) 3-{[6~(Tetrahydrofuran-3-yloxy)-1-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-
{tetrahydrofuran-3-yloxy)-1l-methyl-1H-benzimidazol-2-
vl]methoxy}benzoate produced in Example (66d) (1.28 g,
3.35 mmol), a 1 N sodium hydroxide aqueous solution (5.0
mL, 5.0 mmol) and 1,4-dioxane (5.0 mL) to obtain the
desired compound (0.55 g, yield: 45%) as a colorless
solid.

'H-NMR (DMSO-Ds, 400 MHz) &: 1.92-2.01 (1H, m), 2.16-
2.25 (1H, m), 3.71-3.91 (4H, m), 3.78 (3H, s), 5.03-5.08
(1H, m), 5.38 (2H, s), 6.76-6.81 (1H, m), 7.07-7.10 (1H,
m), 7.31-7.36 (1H, m), 7.38-7.43 (lH, m), 7.47-7.53 (ZH,
m), 7.57-7.60 (1H, m), 13.00 (1H, br s).

MS (FAB) m/z: 391 (M+Na)".

Anal. calcd for CygHyN,0s+0.2H,0: C, 64.58; H, 5.53;

N, 7.53. Found C, 64.55; H, 5.43; N, 7.43.
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(Example 67) 3-{[6-(1-Ethylpropoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
161)

(67a) tert-Butyl [5-(l-ethoxypropoxy)-2-
nitrophenyl methylcarbamate

The synthesis was carried ocut in the same manner as
in Example (28a) using 3-pentanol (4.23 g, 48 mmol),
te:t—butyl (5-chloro-2-nitrophenyl)methylcarbamate (11.47
g, 40 mmol), sodium hydride (> 56% in oil, 1.83 g, 48
mmol) and N,N-dimethylformamide (200 mL). The resulting
oil was directly used for the next reaction.

. (67b) tert-Butyl [2-amino-5-(1-
ethylpropoxy)phenyllmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(l-ethylpropoxy)-2-
nitrophenyl ]methylcarbamate produced in Example (67a)
(13.54 g, 40 mmol), iron powder (10.71 g, 200 mmol),
ammonium chloride (1.07 g, 20 mmol), ethanol (100 mL) and
water (100 mL). The resulting oil was directly used for
the next reaction.

(67c) Methyl 3-[2-({l-ethylpropoxy)-2-[(tert-
butoxycarbonyl) (methyl)amino]phenyllamino)-2-
oxoethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (68d) using tert-butyl [2-amino-5-
(1-ethoxypropoxy)phenylmethylcarbamate produced in
Example (67b) (12.34 g, 40 mmol), [3-

(methoxycarbonyl)phenoxylacetic acid (8.41 g, 40 mmol),
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l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (8.43 g, 44 mmol), l-hydroxybenzotriazole
(5.95 g, 44 mmol) and dichloromethane (100 mL) to obtain
a solid, which was directly used for the next reaction.

(67d) Methyl 3-{[6-(l-ethylpropoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoate

Methyl 3-[2-({l-ethylpropoxy)-2-[(tert-
butoxycarbonyl) (methyl)amino]phenyl}amino) -2-
oxoethoxylbenzoate produced in Example (67c¢) was
dissolved in:4 N hydrochloric acid-dioxane, and the
mixture was heated under reflux for 10 minutes. After
cooling to room temperature, the reaction solution was
evaporated under reduced pressure, and dichloromethane
was added to the resulting residue. The mixture was
washed with a saturated sodium agqueous bicarbonate
solution, dried over anhydrous sodium sulfate, and
filtered. Then, the filtrate was evaporated under
reduced preséure. The resulting residue was purified by
an automatic purification system manufactured by Isco
(30% ethyl acetate-hexane) and washed with diisopropyl
ether-hexane to obtain the title compound (7.7 g, yield
for four steps: 61%) as a colorless solid.

'H-NMR (CDCl;, 400 MHz) §: 0.95 (5H, t, J = 7.4 Hz),
1.63-1.72 (4H, m), 3.79 (3H, s), 3.88 (3H, s), 4.08-4.16
(1H, m), 5.33 (2H, s), 6.77-6.80 (1H, m), 6.86-6.91 (1H,
m), 7.22-7.26 (2H, m), 7.31-7.35 (1H, m), 7.57-7.70 (3H,
m) .

MS (EI) m/z: 369 (M+H)*.
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(67e) 3-{[6-(1-Ethylpropoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1-
ethylpropoxy)-lvmethyl—lH—beniimidazol—2—
yl]methoxy}benzoate produced in Example (67d) (7.69 g,
20.11 mmol), a 1 N sodium hydroxide agueous solution
(30.16 mL, 30.16 mmol) and tetrahydrofuran (100 mL) to
obtain the desired compound (6.8 g, yield: 92%) as a
colorless solid.

'H-NMR (DMSO-Dg, 400 MHz) &: 0.89 (6H, t, J = 7.4 Hz),
1.53-1.65 (4H, m), 3.77 (3H, s), 4.26 (1H, s), 5.38 (2H,
s), 6.77-6.81 (1H, m), 7.07-7.10 (1H, m), 7.31-7.36 (1H,
m), 7.38-7.44 (1H, m), 7.44-7.48 (1H, m), 7.51-7.55 (1H,
m), 7.57-7.61 (1H, m), 12.99 (1H, s).

MS (FAB) m/z: 391 (M+Na)".

Anal. calcd for CyHyaN,04: C, 68.46; H, 6.57; N, 7.60.

Found C, 68.20; H, 6.52; N, 7.58.

(Example 68) 3-{[5-(3~Fluoro-4-methylphenoxy)-3-methyl-
3H-imidazo[4,5-blpyridin-2-yllmethoxyl}benzoic acid
(Compound No. 1-227)

(68a) 6-(3-Flucro-4-methylphenoxy)-N-methyl-3-
nitropyridin-2-amine

The desired title compound (1.94 g, yield: 70%) was
obtained as a yellow powder according to the method
described in Example (3la) using 6;chloro—N-methyl—3—

nitropyridin-2-amine (J. Med. Chem., 43, 3052, 2000, 1.88
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g, 10 mmol), 3-fluoro-4-methylphenol (1.51 g, 12 mmol)
and sodium hydride (56%, 0.46 g, 12.0 mmol).
- 'H-NMR (DMSO-ds, 400 MHz) 8: 2.25 (3H, s), 2.76 (3H,

d, J=4.7 Hz), 6.30 (1H, 4, 0 = 9.0 Hz), 7.02 (1H, dd, J
= 2.4, 8.6 Hz), 7.18 (1H, dd, J = 2.0, 10.6 Hz), 7.35 (1H,
t, J = 8.6 Hz), 8.44 (1H, d, J = 9.0 Hz), 8.75 (1lH, br s).

(68b) 6-(3-Fluoro-4-methylphenoxy)-N°-
methylpyridine-2,3-diamine

The desired title compound (1.73 g, yield: 99%) was
obtained as a brown o0il according to the method described
in Example (31b) using 6-(3-fluoro-4-methylphenoxy) -N-
methyl-3-nitropyridin-2-amine obtained in Example (68a)
(1.94 g, 7.0 mmol) and iron powder (1.95 g, 35.0 mmol).

'H-NMR (CDCl;, 400 MHz) &: 2.24 (3H, s), 2.96 (3H, d,
J = 4.7 Hz), 4.41 (1H, brs), 5.95 (1H, d, J = 7.8 Hz),
6.80 (1H, s), 6.82 (1H, s), 6.88 (1H, 4, J = 7.8 Hz),
7.11 (1H, t, J = 8.2 Hz).

(68c) [3-(Methoxycarbonyl)phenoxyl]acetic acid

A solution of t-butyl bromocacetate (506 g, 2.6 mol),
methyl 3-hydroxybenzoate (395 g, 2.60 mol) and potassium
carbonate (789 g, 5.71 mol) in DMF (2 L) was stirred at
room temperature for four hours. The reaction mixture
was concentrated under reduced pressure and ethyl acetate
(2 L) wasradded. The mixture was washed with water (1 L)
twice, dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain crude t-
butyl [3-{methoxycarbonyl)phenoxy]acetate. 2Anisole (100

mL) and trifluoroacetic acid (680 mL) were added to a
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solution of the ester in methylene chloride (1 L), and
the mixture was stirred at room temperature for three
days. The reaction mixture was concentrated under
reduced pressure. The residue was crystallized from
diisopropyl ether to obtain the title compound (476 g,
87%) as a white solid.

'H-NMR (CDCl;, 400 MHz) &: 3.93 (3H, s), 4.76 (2H, s),
7.18 (1H, dd, J

2.7, 8.2 Hz), 7.40 (1H, t, J 8.2 Hz),

1l

7.58 (1H, dd, J = 1.6, 2.7 Hz), 7.73 (1H, 4, J = 7.4 Hz).

(68d) Methyl 3-(2-{[6-(3-fluoro-4-methylphenoxy)-2-
(methylamino)pyridin—3—yl]amino}—2¥oxoethoxy)benzoate

A solution of 6-(3-fluoro-4-methylphenoxy) -N?-
methylpyridine-2,3-diamine obtained in Example (68b)
(1.11 g, 4.49 mmol), [3-(methoxycarbonyl)phenoxylacetic
acid obtained in Example (68c) (0.94 g, 4.49 mmol), WSC*
HCl (0.86 g, 4.49 mmol) and HOBt (0.61 g, 4.49 mmol) in
methylene chloride (100 mL) was stirred at room
temperature for one day. The reaction mixturé was
concentrated under reduced pressure. Then, the residue
was purified by silica gel chromatography (hexane:ethyl
acetate, 1:1) to obtain the title compound (1.97 g,
yield: 79%) as a brown oil.

'H-NMR (CDCl;, 400 MHz) &: 2.27 (3H, 4, J = 2.0 Hz),
2.86 (BH; s}y, 3.95 (3H, s), 4.53 (1H, br s), 4.73 (2H, s),
6.05 (1H, 4, J = 8.2 Hz), 6.85-6.90 (2H, m), 7.15 (1H, t,
J =9.0 Hz), 7.21 (1H, ddd, J = 0.8, 2.7, 8.2 Hz), 7.36

(l1H, 4, J = 7.8 Hz), 7.46 (1H, t, J = 7.8 Hz), 7.67 (1lH,
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7.8 Hz).

(68e) Methyl 3-{[5-(3-fluoro-4-methylphenoxy)-3-
methyl-3H-imidazo{4,5-blpyridin-2-yl]lmethoxy}benzoate

Methyl 3-(2-{[6-(3-fluoro-4-methylphenoxy)-2-
(methylamino)pyridin-3-yljamino}-2-oxoethoxy)benzoate
obtained in Example (68d) (1.56 g, 3.55 mmol) and acetic
acid (20 mL) were stirred at 80°C for one day. After
leaving to cool, water (100 mL) was added to the reaction
mixture, followed by extraction with ethyl acetate (100
mL). Then, the organic layer was washed with satufated
sodium bicarbonate (100 mL) twice and dried over
anhydrous sodium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel
chromatogfaphy (hexane:ethyl acetate, 1:1) to obtain the
title compound (1.13 g, yield: 76%) as a white solid.

'H-NMR (CDCls;, 400 MHz): & 2.29 (3H, d, J = 1.6 Hz),

3.84 (3H, s), 3.93 (3H, s), 5.38 (2H, s), 6.83 (1H, 4, J

8.6 Hz), 6.86-6.91 (2H, m), 7.18 (1H, t, J = 8.6 Hz),
7.26-7.29 (1H, m), 7.38 (iH, t, J = 7.8 Hz), 7.69-7.72
(2H, m), 8.03 (1H, d, J = 8.6 Hz).

(68f) 3-{[5-(3-Fluoro-4-methylphenoxy)-3-methyl-3H-
imidazo(4,5-blpyridin-2-yllmethoxy}benzoic acid

The desired title compound (0.79 g, vield: 72%) was
obtained as a white powder according to the method
described in Example (33e) using methyl 3-{[5-(3-fluoro-

4-methylphenoxy) -3-methyl-3H-imidazo[4,5-blpyridin-2-
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vllmethoxy}benzoate obtained in Example (68e) (1.13 g,
2.68 mmol) .

'H-NMR (DMSO-ds, 400 MHz) &: 2.23 (3H, s), 3.70 (3H,
s), 5.41 (2H, s), 6.91 (1H, d, J = 8.2 Hz), 6.91-.6.94
(1H, m), 7.05 (1H, dd, J = 2.4, 11.0 Hz), 7.15 (1H, d, J

= 9.0 Hz), 7.28 (1H, d, J = 7.8 Hz), 7.32 (1H, 4, J

1
[ee)
[\S]

Hz), 7.51 (1H, 4, 0 = 7.4 Hz), 7.57 (1H, 4dd, J = 1.2, 2.4
Hz), 8.14 (1H, d, J = 8.6 Hz).
MS (FAB+) m/z: 408 (M+H)*.

Mp: 205-207°C.

(Example 69) 3-{[3-Methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-blpyridin-2-yl]lmethoxy}benzoic acid (Compound
No. 1-221)

(69a) N-Methyl-6-(4-methylphenoxy)-3-nitropyridin-2-
amine

The synthesis was carried out in the same manner as
in Example (28a) using 4-methylphenol (5.0 g, 46 mmol) ,
6-chloro-N-methyl-3-nitropyridin-2-amine (7.4 g, 39 mmol),
sodium hydride (> 56% in oil, 2.0 g, 51 mmol) and N,N-
dimethylformamide (50 mL). The resulting dark brown
solid was directly used for the next reaction.

(69b) 3-Amino-2-N-methylamino-6-(4-
ﬁethylphenoxy)pyridine

The synthesis was carried out in the same manner as
in Example (28b) using N-methyl-6-(4-methylphenoxy)-3-
nitropyridin-2-amine produced in the Example (69a) (10 g,

39 mmol), iron powder (11 g, 200 mmol), ammonium chloride

FP0814s FEnglish translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoes

AR






/2537/’ o

. 24 218

(1.1 g, 20 mmol), ethanol (30 mL) and water (15 mL).' The
resulting oil was purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
6/1 -> 3/2). The desired compound (2.2 g, yield: 25%)
was obtained as a dark brown o0il by drying under reduced
pressure.

'H-NMR (CDCl;, 400 MHz) &: 2.33 (3H, s), 2.91 (2H, br
s), 2.97 (3H, d, J = 5.1 Hz), 4.41 (1H, br.‘s.), 5.84 (1H,
d, J=7.8Hz), 6.85 (1H, 4, J = 7.8 Hz), 7.01 (24, 4, J
= 8.6 Hz), 7.13 (2H, d, J = 8.2 Hz).

{69c) Methyl 3-(2-{[2-(methylamino)-6-(4-
methylphenoxy)pyridin-3-yllamino}-2-oxoethoxy)benzoate

The synthesis was carried out in the same manner as
in Example (28c) using 3-amino-2-N-methylamino-6-(4-
methylphenoxy)pyridine (2.2 g, 9.7 mmol) produced in
Example (69b), [3—(methoxycarbonyl)phenoxyjacetic acid
(2.0 g, 9.7 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.2 g, 12
mmol), l-hydroxybenzotriazole monohydrate (1.8 g, 12
mmol) and dichloromethane (40 mL). The resulting crude
product was purified by silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 3/1 -> 6/5).
The desired compound (3.7 g, yield: 90%) was obtained as
a dark green o0il by drying uﬁder reduced pressure.

'H-NMR (CDCls, 400 MHz) &: 2.35 (3H, s), 2.88 (3H, s),

3.94 (3H, s), 4.72 (2H, s), 5.96 (1H, d, J 8.2 Hz),

H

7.02-7.08 (2H, wm), 7.16 (2H, d, J = 8.2 Hz), 7.20 (1H,

ddd, J = 1.2, 2.7, 8.2 Hz), 7.32 (1H, d, J = 8.2 Hz),
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7.45 (1H, t, J = 8.0 Hz), 7.66 (1lH, dd, J = 1.4, 2.5 Hz),
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7.73 (iH, s), 7.77 (1H, dt, J = 1.0, 1.2, 7.6 Hz).

MS (FAB) m/z: 422 (M+H)".

(69d) Methyl 3-{[{6-(2,3-dihydro-1l-benzofuran-6-
vioxy)-1l-methyl-1H-benzimidazol-2-yl]methoxyl}benzoate
monohydrochloride

Methyl 3-(2-{[2-(methylamino)-6-{4-
methylphenoxy)pyridin-3-yllamino}-2-oxoethoxy)benzoate
produced in Example (69c) (3.7 g, 8.7 mmol) was dissolved
in acetic acid (40 mL), and the solution was heated under
reflux for 3.5 hours. After cooling to room temperature,
a sodium bicarbonate aqueous solution (100 mL) was added
to the concentrated reaction solution, followed by
extraction with ethyl acetate (120 mL x 2). The
resulting organic layers were washed with water (100 mL)
and brine (80 mL}) and then dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting pale brown oil was directly
used for the next reaction.

(69e) 3-{[6-(4-Ethylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyltbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
ethylphenoxy) -1-methyl-1H-benzimidazol-2-
vl]lmethoxylbenzoate produced in Example (69d) (3.5 g, 8.3
mmol), a 1 N sodium hydroxide agueous solution (18 mL, 18
mmol) and 1,4-dioxane (20 mL) to obtain the desired

compound (2.8 g, yield: 82%) as a white solid.
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'H-NMR (DMSO-dg¢, 400 MHz) &: 2.32 (3H, s), 3.70 (3H,
s), 5.47 (2H, s), 6.86 (1H, d, J = 8.6 Hz), 7.06 (2H, 4,
J = 8.2 Hz), 7.22 (2H, d, J = 7.8 Hz), 7.35-7.39 (1H, m),
7.45 (1H, ¢, J = 7.8 Hz), 7.62 (1H, dd, J = 1.4, 2.5 Hz),
7.58 (1H, dt, J = 1.3, 7.5 Hz), 8.12 (1H, d, J = 8.6 Hz),
13.05 (1H, br s). |

MS (FAB) m/z: 389 (M+H)".

Anal. calcd for Cy,HigN3O4: C, 67.86; H, 4.92; N,

10.79. Found C, 67.69; H, 4.71; N, 10.72.

(Example 70) 3-{[5-(3,4-Dimethylphenoxy)-3-methyl-3H-
imidazo{4,5-blpyridin-2-yl]lmethoxylbenzoic acid (Compound
No. 1-223)

(70a) 6-(3,4-Dimethylphenoxy)-N-methyl-3-
nitropyridin-2-amine

A crude product of the desired title compound was
obtained as a yellow powder according to the method
described in Example (28a) using 3, 4-dimethylphenol (5.47
g, 44.8 mmol), 6-chloro-N-methyl-3-nitropyridin-2-amine
{(7.00 g, 37.3 mmol) and sodium hydride (63%, 1.71 g, 44.8
mmol). The crude product was directly used for the next
reaction.

(70b) 6-(3,4-Dimethylphenoxy)-N2-methylpyridine-2,3-
diamine

The desired title compound (2.83 g, yield: 31%) was
obtained as a brown o0il according to the method described
“in Example (28b) using 6-(3,4-dimethylphenoxy)-N-methyl-~

3-nitropyridin-2-amine obtained in Example (70a) (10.2 g,
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37.3 mmol), iron powder (10.4 g, 187 mmol) and ammonium
chloride (1.00 g, 18.7 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.05 (3H, s), 2.23 (3H, s),
2.98 (3H, 4, J = 5.1 Hz), 5.82 (1H, 4, 0 = 7.8 Hz), 6.84
(2H, s), 6.90 (1H, d, J = 2.7 Hz), 7.07 (1H, 4, -J = 8.2
Hz) .

{70c) Methyl 3-(2-{[6-(3,4-dimethylphenoxy)-2-
{(methylamino)pyridin-3-yl]lamino}-2-oxoethoxy)benzoate

The desired title compound (4.45 g, yield: 88%) was
obtained as a brown powder according to the method
described in Example (28c) using 6-(3,4-dimethylphenoxy) -
N2-methylpyridine-2,3-diamine obtained in Example (70Db)
(2.83 g, 11.6 mmol), [3-{(methoxycarbonyl)phenoxylacetic
acid (2.44 g, 11.6 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.23 g,
11.6 mmol) and 1-hydroxybenzotriazole monohydrate (1.57 g,
11.6 mmol).

'"H NMR (CDCl;, 400 MHz) §: 2.25 (3H, s), 2.25 (3H, s),
2.89 (3H, s), 3.94 (3H, s), 4.72 (2H, s), 5.93 (1H, d, J
8.2 Hz), 6.89 (1H, dd, J = 2.7, 8.2 Hz), 6.94 (1H, 4, J

2.3 Hz), 7.11 (1H, d, 3 = 7.8 Hz), 7.19 (1H, dd, J =

2.7, 8.2 Hz), 7.31 (1H, 4, J = 8.2 Hz), 7.44 (1H, t, J =
8.0 Hz), 7.64-7.67 {(1H, m), 7.73-7.80 (2H, m).

{(70d) Methyl 3-{[5-(3,4-dimethylphenoxy)-3-methyl-
3H-imidazo[4,5—b]pyridin-Z—yl]methoxy}behzoate

The desired title compound (3.21 g, vield: 75%) was
obtained as a white powder according to the method

described in Example (28d) using methyl 3-(2-{[6-(3,4-
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dimethylphenoxy) -2- (methylamino)pyridin-3-yllamino}-2-
oxoethoxy)benzoate obtained in Example (70c) (4.45 g,
10.2 mmol) and acetic acid (51.0 mL).

'"H NMR (CDCl;, 400 MHz) &: 2.27 (3H, s), 2.27 (3H, s),

3.85 (3H, s), 3.92 (3H, s), 5.37 (2H, s), 6.75 (1H, 4, J

8.6 Hz), 6.90 (1H, dd, J = 2.3, 7.8 Hz), 6.95 (1H, d, J

2.3 Hz), 7.14 (1H, d, J = 8.6 Hz), 7.25-7.29 (2H, m),

7.38 (1H, t, J = 7.8 Hz), 7.67-7.73 (2H, m).

(70e) 3-{[5-(3,4-Dimethylphenoxy)-3-methyl-3H-
imidazo[4,5-blpyridin-2-yllmethoxyl}benzoic acid

The desired title compound (2.90 g, vyvield: 95%) was
obtained as a white powder according to the method
described in Example (28e) using méthyl 3-{[5~-(3,4-
dimethylphenoxy) -3-methyl-3H-imidazo(4,5-blpyridin-2-
vl]lmethoxy}benzoate obtained in Example (70d) (3.16 g,
7.57 mmol) and a 1 N sodium hydroxide aqueous solution
(11.4 mL, 11.4 mmol).

'H NMR (DMSO-dg¢, 400 MHz) &: 2.22 (3H, s), 2.22 (3H,

sy, 3.71 (3H, s), 5.47 (2H, s), 6.82 (1H, 4, J 8.6 Hz),

6.88 (1H, ad, J = 2.7, 8.2 Hz), 6.96 (1H, 4, J 2.7 Hz),

7.16 (1H, 4, § = 7.8 Hz), 7.37 (1lH, ddd, 0 = 1.2, 2.7,
8.2 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.56-7.59 (1H, m),
7.62-7.64 (1H, m), 8.10 (1H, 4, J = 8.2 Hz), 13.03 (1H,
s).

MS (FAB) m/z: 404 (M+H)".
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(Example 71) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3H-
imidazo[4,5-blpyridin-2-ylimethoxylbenzoic acid (Compound
No. 1-225)

(71a) 6-(3,5-Dimethylphenoxy)-N-methyl-3-
nitropyridin-2-amine

The synthesis was carried out in the same manner as
in Example (28a) using 3,5-dimethylphenol (5.0 g, 45
mmol), 6-chloro-N-methyl-3-nitropyridin-2-amine (7.1 g,
38 mmol), sodium hydride (> 56% in oil, 2.0 g, 49 mmol)
and N,N—dimethylformamide {50 mL). The resulting yellow
solid was directly used for the next reaction.

{(71b) 3-Amino-6-(3,5-dimethylphenoxy)-2-N-
methylaminopyridine

6~-(3,5-Dimethylphenoxy) ~-N-methyl-3-nitropyridin-2-
amine produced in Example (71a) (10 g, 37 mmol) was
dissolved in ethanol (100 mL) in a nitrogen atmosphere
and 10% palladium/carbon (2.0 g) was added. The
atmospheré was replaced with hydrogen and the mixture was
vigorously stirred at room temperature for 1.2 hours.
The atmosphere was replaced again with nitrogen ahd then
the catalyst was filtered off through celite. The
filtrate was dried under reduced pressure to obtain the
desired compound as a red pdrple 0il, which was directly
used for the next reaction.

(71c) Methyl 3-(2-{{6-(3,5-dimethylphenoxy)-2-
(methylamino)pyridin-3-yljamino}-2-oxoethoxy)benzoate

The synthesis was carried out in the same manner as

in Example (57c¢) using 3-amino-6-(3,5-dimethylphenoxy) -2-
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N-methylaminopyridine (12 g, 37 mmol) produced in Example
(71b), [3-(methoxycarbonyl)phenoxylacetic acid (7.7 g, 37
mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (8.4 g, 44 mmol) and dichloromethane (150
mL). The resulting desired compound as a gray amorphous
compound was directly used for the next reaction.

(71d) Methyl 3-{[5-(3,5-dimethylphenoxy)-3-methyl-
3H-imidazo[4,5-blpyridin-2-yl]lmethoxyl}benzoate

Methyl 3-(2-{[6-(3,5-dimethylphenoxy)-2-
(methylamino) pyridin-3-yljamino}-2-oxoethoxy)benzoate
produced in Example (71c) (16 g, 37 mmol) was dissolved
in acetic acid (150 mL), and the mixture was heated under
reflux for 2.5 hours. The reaction solution was
concentrated. Ethyl acetate (5 mL) and a saturated
sodium bicarbonate agueous solution were added and the
mixture was ultrasonically treated. The precipitated
pale brown solid was collected by filtration to obtain
the desired compound (13 g, yield: 86%).

'H-NMR (DMSO-d¢, 400 MHz) 6:‘2.32 (6H, s), 3.86 (3H,
s), 3.93 (3H, s), 5.38 (2H, s), 6.71-6.81 (3H, m), 6.84
(lH, s), 7.29 (1H, d4d, § = 1.0, 2.5 Hz), 7.38 (1H, t, J =
7.8 Hz), 7.67-7.71 (1H, m), 7.72 (1H, dd4, J = 1.4, 2.5
Hz), 7.99 (1H, 4, J = 8.6 Hz).

MS (FAB) m/z: 418 (M+H)".

(71le) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3H-
imidazo[4,5-blpyridin-2-yl]lmethoxyl}benzoic acid -

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[5-(3,5-
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dimethylphenoxy) -3-methyl-3H-imidazo[4,5-b]lpyridin-2-
yllmethoxy}benzoate produced in Example (71d) (13 g, 32
mmol), a 1 N sodium hydroxide aqueous solution (47 mL, 47
mmol), and 1,4-dioxane (50 mL) to obtain the desired
compound (11 g, yield: 85%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 2.27 (6H, s), 3.72 (3H,
s), 5.48 (2H, s), 6.75 (2H, s), 6.84 (2H, s), 7.34-7.41
(l1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H, 4, J = 7.4
Hz), 7.63 (1H, s), 8.12 (1H, 4, J = 8.6 Hz).

'MS (FAB) m/z: 404 (M+H)".

Anal. calcd for Cy3H5N304+0.33H,0: C, 67.47; H, 5.33;

N, 10.26. Found C, 67.69; H, 5.30; N, 10.28.

(Example 72) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy) -
3H-imidazo[4,5-blpyridin-2-yl]lmethoxy}benzoic acid
(Compound No. 1-222)

(72a) Methyl 3-fluoro-5-(2-{[2-{(methylamino)-6-(4-
methylphenoxy)pyridin-3-yllamino}-2-oxoethoxy)benzoate

The desired title compound (2.65 g, yield: 73%) was
obtained as a brown powder according to the method
described in Example (68d) using 6-(4-methylphenoxy)-N2-
methylpyridine-2,3-diamine obtained in Example (69Db)
(1.88 g, 8.22 mmol), [3-fluoro-5-
(methoxycarbonyl)phenoxylacetic acid (1.88 g, 8.22 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.58 g, 8.22 mmol) and 1-

hydroxybenzotriazole monohydrate (1.11 g, 8.22 mmol).
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'H NMR (CDCl;, 400 MHz) &: 2.36 (3H, s), 2.90 (3H, 's),
3.94 (3H, s), 4.71 (2H, s), 5.96 (1H, d, J = 8.2 Hz),
6.93 (1H, td, J = 2.3, 9.4 Hz), 7.05 (2H, d, J = 8.6 Hz),
7.17 (2H, 4, 0 = 8.6 Hz), 7.31 (1H, d, J = 8.2 Hz), 7.44-
7.49 (2H, m), 7.71 (1H, s).

(72b) Methyl 3-fluorc-5-{[3-methyl-5-(4-
methylphenoxy) -3H-imidazo([4,5-b]lpyridin-2-
vl]lmethoxy}benzoate

The desired title compound (2.17 g, yield: 85%) was
obtained as a white powder according to the method
described in Example (68e) using methyl 3-fluoro-5-(2-
{[2- (methylamino) -6- (4-methylphenoxy)pyridin-3-yllamino}-
2-oxoethoxy)benzoate obtained in Example (72a) (2.65 g,
6.09 mmol) and acetic acid (30.0 mL).

'H NMR (CDCls;, 500 MHz) &: 2.37 (3H, s), 3.32 (3H, s),
3.92 (3H, s), 5.36 (2H, s), 6.78 (1H, 4, J = 8.8 Hz),
6.98-7.03 (1H, m}), 7.06 (2H, 4, J = 8.3 Hz), 7.19 (2H, d,
J = 8.8 Hz), 7.36-7.40 (1H, m), 7.51-7.54 (1H, m), 7.99
(1, d, J = 8.3 Hz).

(72c) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-b]pyridin-2-yllmethoxyl}benzoic acid

The desired title compound (1.52 g, yield: 72%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[3-
methyl-5-(4-methylphenoxy) -3H-imidazo[4,5-blpyridin-2-
vllmethoxy}benzoate obtained in Example (72b) (2.17 g,
5.15 mmol) and a 1 N sodium hydroxide agueous solution

(7.72 mL, 7.72 mmol).
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'H NMR (DMSO-dg, 400 MHz) &: 2.32 (3H, s), 3.69 (3H,
s), 5.50 (2H, s), 6.86 (1H, d, J = 8.6 Hz), 7.03-7.09 (2H,
m), 7.20-7.25 (2H, m), 7.28-7.36 (2H, m), 7.46-7.49 (1H,
m), 8.12 (1H, 4, J = 8.6 Hz), 13.38 (1H, s).

MS (FAB) m/z: 408 (M+H)".

Test Example 1: Hypoglycemic effect

Six-week-0ld male KK mice were purchased from CLEA
Japan, Inc. and then were fed until 15 to 20 weeks old to
develope diabetes. The mice were individually fed during
the adaptation period and the test period, and water and
feed (FR2,;Funabashi Farm) were freely ingested.

At the start of the experiment, after body weight
measurement, blood was collected from the tail vein of
the mice into a heparin-coated glass tube and centrifuged,
and then plasma was separated. The glucose level in the
plasma was measured by Glucoloader GXT (A&T Corp.), and
individuals having a plasma glucose level of about 350
mg/dl or moré were selected. The mice were grouped, each
group having 3 to 4 mice, to make the average body weight
and the average plasma glucose level similar. Each
compound was administered to a compound group with a diet
admixture containing 0.03% of the compound. A separate
group in which the mice were fed only with diet was a
control group.

The experiment period (drug administration period)
was three days. The grouping day was the 0th day. On

the 3rd day, the body weight was measured and blood was
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collected from the tail vein to measure the plasma
glucose level.

The hypoglycemic rate was determined by the
following formula.

Hypoglycemic rate = [ (Control group blood glﬁcose
level - Compound-administered group blood glucose

level) /Control group blood glucose level] x 100

The reSults obtained are shown in Table 2.

(Table 2)

Example Hypoglycemic rate (%)
2 37
8 29

10 35
12 30
14 33
16 60
28 61
29 60
31 47
33 42
41 51
42 29
49 48
54 32
55 44
59 47
67 50
69 43
70 38
72 42

As is clear from Table 2, the compound of the

present invention has an excellent hypoglycemic effect.

Accordingly, the compound of the present invention is
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assumed to be useful as a therapeutic agent for diabetes
{(especially a therapeutic agent for type II diabetes).

In the following Test Examples 2 to 5, each
operation was carried out according to the method
described in the literature (Sambrook, J., Fritsch, E. F.
and Maniatis, T., "Molecular Cloning", Cold Spring Harbor
Laboratory Press, 1989) unless otherwise noted.
Commercially available reagents and kits were used

according to the attached instructions.

Test Example 2: Evaluation of PPARy modulator activity

(Procedure 1) Chemical synthesis of DNA oligomer as
polymerasé chain reaction primer

Polymerase chain reaction (hereinafter "PCR")
primers were designed based on thevhuman PPARY2 gene
sequence (GénBANK accession No. D83233). The recognition
sequences for restriction enzyme BglII were added to
upstream and downstream regions of a gene encoding human
PPARY2 protein, in which the recognition séquences were
necessary for inserting the gene into the restriction
site BamHI of the expression_plasmid PSG5 (Stafatagene)'
for the gene. Two polynucleotides representedvby SEQ ID
NOS: 1 and 2 in the later-described Sequence Listing
{hereinafter "S1" and "ASl", respectively) were used as
PCR primers.

(Procedure 2) Chemical synthesis of DNA oligomer

containing PPARy response gene seguence

0
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Two polynucleotides represented by SEQ ID NOS: 3 and
4 in the later-described Sequence Listing (hereinafter
"S2" and "AS2") were used for constructing a reporter
plasmid having a PPAR response sequence-to measure the
ability of transcriptiocnal activation through PPARy. The
DNA fragment to be inserted was designed based on the
gene sequence in the promoter region of rat acyl-CoA
oxidase (J. D. Tugwood, EMBO J, 1992, VvVol. 11, No. 2, p.
433-439). The recognition sequence for restriction
enzyme Nhel was added to S2 and the recognition seguence
for restriction enzyme XhoI was added to AS2 for
insertion into the reporter plasmid pGV-P2 (Toyo Ink Mfg.
Co., Ltd.).

(Procedure 3) Construction of human PPARy expression
plasmid

Figure 1 shows a schematic diagram of a PPARy
expression plasmid.

PCR was carried out using thermostable DNA
polymerase Ex-Taqg (Takara Shuzo Co., Ltd.) with a human
adipose tissue-derived cDNA library (Clontech) as a
template and the DNA oligomers S1 and AS1 obtained in
Procedure 1 as PCR primers. As a result, a DNA fragment
of about 1500 base pairs (hereinafter bp) was amplified.
A cycle was repeated 30 times consisting of incubation at
94°C for one minute, incubation at 55°C for 30 seconds
and incubation at 72°C for 30 seconds. The resulting DNA
fragment of about 1500 bp was partially cleaved by

restriction enzyme BglII and inserted into the
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restriction site BamHI of pSG5 to obtain a human PPARy

expression plasmid pSG5-hPPARg. The DNA base sequence of
the inserted DNA fragment was confirmed to be human
PPARy2 according to the dideoxynucleotide chain
termination method.

(Procedure 4) Construction of reporter plasmid

Figure 2 shows a schematic diagram of a PPRE
reporter plasmid.

A vector pGV-P2 digest was prepared by digestion
with restriction enzymes Nhel and XhoI and purification
by 1.0% agarose gel electrophoresis. The DNA oligomers
S2 and AS2 obtained in Procedure 2 were mixed, incubated
in a hot water bath at 94°C for one minute, and then
incubated at 25°C for one hour to form a double-stranded
DNA with S2 and AS2 annealed. Thereafter, the terminals
of the double—stranded DNA were phosphorylated using DNA
polynucleotide kinase (Toyobo Co., Ltd.) and then ligated
to the previously prepared pGV-P2 digest using the
restriction sites NhelI and XhoI to obtain a reporter
plasmid pGV-P2-PPRE having a PPAR response sequence.

(Procedure 5) Gene transfer to animal cells

E. coli HB-101 was transformed by a conventiqnal
method using the plasmids obtained in Procedures 3 and 4.
The HB-101 having the plasmids was cultured in L-broth
medium containing 100 pg/ml ampicillin (containing 10 g
of Tryptone (Difco), 5 g of yeast extract (Difco) and 5 g
of sodium chloride in a 1 L solution, respectively) at

37°C for 17 hours. Thereafter, the respective plasmids
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were purified by the alkali-SDS method and used for gene
transfer to animal cells. pSG5-hPPARg, pGV-P2-PPRE and
LipofectAMINE reagent (Invitrogen Cat. No. 18324-020)
were mixed according to the manual attached to the
LipofectAMINE reagent. The gene was transiently
transferred to the human osteosarcoma cell line MG63, and
then cells were harvested. The harvested cells were
seeded into each well of a 96-well plate (COSTAR 3917) at
30000 to 40000 cells/well using o-MEM medium (GIBCO BRL
Cat. No. 12571-048) mixed with 10% fetal bovine serum
(MOREGATE BATCH: 474030) at 10% (v/v) and Penicillin-
Streptomycin, Ligquid (GIBCO BRL Cat. No. 15140-122) at 1%
(v/v) (hereinafter abbreviated as 10% o~MEM). The cells
were cultured in a CO; incubator (NAPCO) under the
conditions of 37°C, 5% CO; and 95%-RH for 24 hours.

(Procedure 6) Reagent addition method for evaluation
of promoting effect of transcriptional activity

The medium was removed from the culture plate
prepared in Procedure 5. 10% a-MEM was added to the
control group at 95 ul/well. The following Compound A
(Compound A is illustrated as an example and the PPARy
agonist is not limited thereto) prepared as a 10 uM
solution in DMSO was diluted 1000-fold with 10% o-MEM;
this was added to the positive control group at 95
pl/well. Thereafter, DMSO diluted 20-fold with 10% o-MEM
was added to the control group and the positive control
group at 5 pl/well. 10% o-MEM was added to the test

compound-added group at 95 ul/well. Thereafter, the test
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compound diluted to various concentrations with DMSO was
diluted 20-fold with 10% a-MEM; this was added to the
test compound-added group at 5 ul/well.

(Compound A and production process thereof)

Compound A: N-[4-{2-[4-(2,4-dioxothiazolidin-5-
ylmethyl)phénoxymethyl]—1—methyl—lH—benzimidazol—6—
vioxylphenyl]lbenzamide

0.36 ml of triethylamine and 0.10 ml of benzoyl
chloride were added dropwise to a solution of 400 mg of
5-[4-[6- (4-aminophenoxy)-1-methyl-1H-benzimidazol-2-
yvlmethoxyibenzyl]thiazolidine-2,4-dione dihydrochloride
in 8 ml of ‘anhydrous N,N-dimethylformamide. The reaction
solution was stirred at room temperature for one hour.
Then, the solvent was evaporated under reduced pressure
and water was added to the residue, followed by

extraction with ethyl acetate. The organic layer was

washed with brine and dried over anhydrous sodium sulfate.

Ethyl acetate was evaporated. The residue wés purified
by silica gel column chromatography (ethyl acetate:n-
hexane = 1:1 -> 2:1 -> 3:1 ~> 4:1) .to obtain 247 mg of
the desired compound as a white powder.

Melting point: 200-204°C.

(Procedure 7) Reagent addition method for evaluation
of inhibitory effect of transcriptional activity

The medium was removed from the culture plate
prepared in Procedure 5. 10% a-MEM was added to the
control group at 95 pl/well. The above Compound A

prepared as a 10 uM solution in DMSO was diluted 1000-
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fold with 10% a-MEM; this was added to the positive
control group at 95 pl/well. Thereafter, DMSO was
diluted 20-fold with 10% o-MEM; this was added to the
control group and the positive control group at 5 pl/well.
Compound A prepared as a 10 uM solution in DMSC was
diluted 1000-fold with 10% «-MEM; this was added to the
test compoﬁnd—added group at 95 pl/well. Thereafter, the
test compound diluted to various concentrations with DMSO
was diluted 20-fold with 10% o-MEM; this was added to the
test compound-added group at 5 pl/well.

(Procédure 8) Method for measuring luciferase
activity

The cells prepared in Procedures 6 and 7 were
cultured for 24 hours and then the medium was removed.
Dulbecco's phosphate-buffered saline (GIBCO BRL Cat. No.
14040-117 or SIGMA CHEMICAL CO. Cat. No. D8662) was added
to an equal amount of luciferase luminescent substrate LT
2.0 {(Wako Pure Chemical Industries, Ltd., Cat. No. 309-
05884); this was added at 50 pul/well. The mixture was
left to stand at room temperature for about 10 minutes
and then stirred with a micromixer (TAITEC E-36). The
luciferase activity was measured using Analyst (Molecular
Devices) and a dose-dependent curve was drawn.

(Procedure 9) Method for calculating ICsg and ECsg

The ICsy, Imax, ECso and Emax of the test compound to
be determined are defined as follows. Figure 3 shows a

conceptual diagram.
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When the luciferase activity of the positive control
group is 100% and the luciferase activity of the control
group is 0%, the maximum luciferase activity exhibited by
the test compound alone is defined as Emax (%) and the
maximum inhibition of luciferase activity by the £est
compound in the presence of Compound A is defined as Imax
(%) . Here, the concentration of the test compound
representing Emax/2 is calculated és ECsq. The
concentration of the test compound representing (100 -
Imax)/2 is calculated as ICsg. The ICsp and ECsg
calculated in this manner were used for evaluating the
PPARy modulator activity.

The measurement results are shown in Table 3.

(Table 3)
Example ECsq (M) Emax (%) ICso (M) Imax (%)
2 3.28 x 107° 70 5.61 x 1078 -44
8 7.72 x 107° 39 7.33 x 1078 -34
10 2.06 x 107° 42 3.32 x 1078 -50
12 2.34 x 107° 42 4.04 x 107° -43
14 5.17 x 1078 54 6.37 x 10°® =35
16 2.64 x 1078 46 4.02 x 1077 -44

As shown in Table 3, the compounds of the present
invention have PPARy modulator activity and are useful as
therapeutic agents or prophylactic agents for a disease
based on dyslipidemia, arteriosclerosis, hyperlipidemia,
diabetes, involutional osteoporosis, adiposis, cancer, or

the like.
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Test Example 3: Adipocyte differentiation inhibition test

Rat white adipocytes included in a white adipocyte
culture kit purchased from Primary Cell Co., Ltd. were
subjected to this test. A medium included in the white
adipocyte culture kit purchased from Primary Cell Co.,
Ltd. was used as a growth medium or a differentiation-
inducing medium. In this test, cells were all cultured
in a CO,; incubator (37°C, 95% humidity, 5% CO,).

The whole of the transportation medium was extracted
immediately after the arrival of the purchased cells.

The growth medium was added in an amount of 5 ml(/25cm?-
flask), and the cells were cultured for one day.
Thereafter, a cell suspension (83,000 cells/mL) was
prepared using the growth medium. The cell suspension
was dispensed to a 96-well type-I collagen-coated
microplate (Becton, Dickinson and Company) at 5,000 to
6,000 cells/well (60 puL/well). A well to which only the
growth medium not containing cells was dispensed (blank
well) was provided as a blank group in each plate.

On the following day, the whole of the growth medium
was removed and the differentiation-inducing medium was
added at 147 uL/well. Further, 1) for the test compound-
added group, a 100 uM solution of the test compound in
DMSO was diluted 20-fold with the differentiation-
inducing medium; this was added at 3 pL/well (final test
compound concentration: 100 nM, final DMSO concentration:
0.1% (v/v)) to the wells into which the cells were seeded,

and the above Compound A was added at a final

FP081l4s English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoes.



221

concentration of 3.3 nM to the wells (here, the final
DMSO concentration was 0.01% and therefore negligible).
2) For the positive control group, DMSO diluted 20-fold
with the differentiation-inducing medium was added at 3
uL/well (final DMSO concentration: 0.1% (v/v)) to the
wells into which the cells were seéded, and Compound A
was added at a final concentration of 3.3 nM to the wells.
3) For the negative control group, DMSO diluted 20-fold
with the differentiation-inducing medium was added at 3
pL/well (final DMSO concentration: 0.1% (v/v)) to the
wells into which the cells were seeded.

After culturing for five days, the whole of the
differentiation-inducing medium was removed from each
well, and 60 uL of a 10% (v/v) formaldehyde solution
(fixative 'solution) was added to each well. The cells
were incubated at room temperature for 20 minutes. The
whole of the fixative solution was removed and 60 pL of a
0.2% (v/v) Triton X-100 solution (Sigma) was dispensed to
each well. The cells were iricubated at room temperature
for five minutes. The whole of the Triton X-100 solution
was removed. A fat stain was prepared by dissolving 0il
Red O (Sigma) in a 60% (v/v) isopropanol solution at 0.3%
(w/v), and 60 pL of the fat stain was dispensed to each
well. The cells were incubated at room temperature for
10 minutes. The whole of the fat stain was removed, and
then 60 pL of a 60% (v/v) isopropanol solution was
dispensed and removed. Thus, each well was washed twice.

Thereafter, DMSO was added to each well at 100 pL per
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well, followed by stirring at room temperature for five
minutes. The absorbance at 550 nm (ABS550) was measured
with a multiplate reader (Bio-Tek Instruments Inc.) or
the.like, and the amount of staining with 0il Red O was
measured. The degree of adipocyte differentiation (%) of
the test compound-added group was calculated assuming
that the measured ABS550 of the positive control group
was 100% and the measured ABS550 of the negative control
group was 0.

The results are shown in Table 4. N.D. denotes not

calculable.

(Table 4)

Example ICsq (M) Imax (%)
2 1.2 x 1078 -33
8 5.3 x 1078 -29
10 4.5 x 1078 -29
12 N.D. N.D.
14 N.D. N.D.
16 N.D. N.D.

As shown in Tabkle 4, the compounds of the present
invention inhibit differentiation into adipocytes and are

useful as antiobesity agents.

Test Example 4: Adipocyte differentiation promotion test
Rat white adipocytes included in a white adipocyte
culture kit purchased from Primary Cell Co., Ltd. were
subjected to this test. A medium included in the white
adipocyte culture kit purchased from Primary Cell Co.,

Ltd. was used as a growth medium or a differentiation-
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inducing medium. In this test, cells were all cultured
in a CO, incubator (37°C, 95% humidity, 5% CO;).

The whole of the transportation medium was extracted
immediately after the arrival of the purchased cells.

The growth medium was added in an amount of 5 ml(/25cm’-
flask), and the cells were cultured for one day.
Thereafter, a cell suspension (83,000 cells/mL) was
prepared using the growth medium. The cell suspension
was dispensed to a 96-well type-I collagen-coated
microplate (SUMITOMO BAKELITE Co., Ltd.) at 5,000
cells/well (60 pL/well). A well to which only the growth
medium not containing cells was dispensed (blank well)
was provided as a blank group in each plate.

On the following day, the whole of the growth medium
was removed and the differentiation—inducing medium was
added at 147 uL/well. Further, 1) for the test compound-
added group, a 100 uM solution of the test compound in
DMSO was diluted 20-fold with the differentiation-
inducing medium; this was added at 3 pL/well (final test
compound concentration: 100 nM, final DMSO concentration:
0.1% (v/v)) to the wells into which the cells were seeded.
2) For the positive control group, DMSO diluted 20-fold
with the differentiation-inducing medium was added at 3
puL/well (final DMSO concentration: 0.1% (v/v)) to the
wells into which the cells were seeded, and Compound A
was added at a final concentration of 3.3 nM to the wells
(here, the final DMSO concentration was 0.01% and

therefore negligible). 3) For the negative control group,
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DMSO diluted 20-fold with the differentiation-inducing

medium was added at 3 uL/well (final DMSO concentration:

0.1% (v/v)) to the wells into which the cells were seeded.

After culturing for five days, the whole of the
differentiation-inducing medium was removed from each
well, and 60 puL of a 10% (v/v) formaldehyde solution
(fixative solution) was added to each well. The cells
were incubated at room temperature for 20 minutes. The
whole of the fixative solution was removed and 60 pL of a
0.2% (v/v) Triton X-100 solution (Sigma) was dispensed to
each well. The cells were incubated at room temperature
for five minutes. The whole of the Triton X-100 solution
was removed. A fat stain was prepared by dissolving 0il
Red O (Sigma) in a 60% (v/v) isopropanol solution at 0.3%
(w/v), and 60 uL of the fat stain was dispensed to each
well. The cells were incubated at room temperature for
10 minutes. The whole of the fat stain was removed, and
then 60 pL of a 60% (v/v) isopropanol solution was
dispensed and removed. Thus, each well was washed twice.
Thereafter, DMSO was added to each well at 100 pL per
well, followed by stirring at room temperature for five
minutes. The absorbance at 550 nm (ABS550) was measured
with a multiplate reader (Bio-Tek Instruments Inc.), and
the amount of staining with 0il Red O was measured.. The
degree of adipocyte differentiation (%) of the test
compound-added group was calculated assuming that the

measured ABSS550 of the positive control group was 100%
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and the measured ABS550 of the negative control group was

0.
The results are shown in Table 5.

(Table 5)
Example ECsp (M) Emax (%)

2 4.2 x 107° 73

8 7.4 x 107° 75

10 6.6 x 107° 78

12 5.2 x 107° 82

14 2.0 x 1078 56

16 6.4 x 1078 71

As shown in Table 5, the compounds of the present
invention are assumed to partially promote
differentiation into adipocytes as a result of enhanced

insulin sensitivity and are useful as antidiabetic agents.

Test Example 5: Measurement of PPARy activaticn
effect/modulator activity

Rosiglitazone used in the Examples is a commercially
available PPARy activator and is a compound described in
U.S. Patent. No. 5,002,953, and can be produced according
to the method described therein.

A test was carried out according to the reporter
assay method with reference to a report by Kliewer et al.
(Journal of Biological Chemistry, 1995, VvVol. 270 (22), p.
12953-12956) as a method for measuring the ability of a
compound to activate PPARyY (hereinafter PPARy activation
effect/modulator activity). The details will be shown

below.
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(1) Preparation of GAL4A-PPARy chimeric receptor
expression plasmid

The ligand-binding domain of human PPARY
{corresponding to about 300 amino acids at the carboxy
end) was bound to the DNA-binding domain of the yeast
transcription factor GAL4 (corresponding to 147 amino
acids at the amino end) with reference to the report by
Kliewer et al. to prepare a gene expressing a GAL4-PPARy
receptor.

The base sequence of the human PPARy gene is
described in the gene database GenBank under Accession No.
X90563.

(1-1) Extraction of total RNA from cell line HepG2

The cell line HepG2 (American Type Culture
Collection HB-8065) was purchased from Dainippon
Pharmaceutical Co., Ltd. and cultured in a tissue culture
flask having a culture area of 75 cm? (manufactured by BD
Bioscienceé). Dulbecco's modified Eagle's medium (Gibco
D-MEM, manufactured by Invitrogen Corporation)
supplemented with fetal bovine serum (manufactured by
HyClone) at a volume ratio of 10% and an antibiotic
solution [Antibiotic Antimycotic Solution, stabilized
(100 x), manufactured by Sigma] at a volume ratio of 1%
was used as a medium.

The cells were cultured in a carbon dioxide
incubator at 37°C under 95% carbon dioxide for three days.
When the cells were grown to an approximately

semiconfluent state, the medium in the flask was removed
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by aspiration. The cells were washed by adding 10 ml of
ice-cooled phosphate-buffered saline (Gibco Dulbecco's
Phosphate-Buffered Saline, manufactured by Invitrogen
Corporation), énd then the saline was removed by
aspiration. Thereafter, 7.5 ml of Trizocl reagent (Gibco
TRIZOL reagent, manufactured by Invitrogen Corporation)
was added to the cells in the flask, and repeatedly
pipetted. The cells were lysed by incubating at room
temperature for about five minutes.

The cell lysate was subjected to precipitation with
isopropyl alcohol according to the instructions of the
Trizol reagent. The resulting RNA precipitate was
dissolved in pure water and stored in a freezer at about
-20°C. Here, the volume of the RNA solution was 0.22 ml.
A sample obtained by diluting a part of the RNA solution
100-fold with pure water had an absorbance at 260 nm of
0.562. The yield of the total RNA was calculated to be
0.562 X 1001x 39.5 x 0.22 = 488 pg assuming that 39.5
ug/ml of RNA was present when the absorbance was 1.

(1-2) Cloning of ¢DNA of PPARy ligand-binding domain

The following two deoxyoligonucleotides (primer No.
3 and primer No. 4) designed based on the gene seguence
of human PPARy were chemically synthesized as primers for
amplification by reverse transcript polymerase chain
reaction (hereinafter RT-PCR) of cDNA of the PPARy
ligand-binding domain using Beckman Oligo 1000

(manufactured by Beckman) .
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cDNA of PPARy was amplified by RT-PCR using Ready-
To-Go RT-PCR Beads (manufactured by Amersham Pharmacia
Biotech, Inc.) with the HepG2 total RNA previously
obtained as a template and the primers No. 3 and No. 4 as
primers. The reaction product was subjected to 1.5%
agarose electrophoresis. The amplified band of about 900
base pairs was cut out, purified, and cloned to the
plasmid pCRII (manufactured by Invitrogen Corporation).
The amplified DNA fragment is assumed to have the
nucleotide sequence represented by SEQ ID NO: 7 of the
Sequence Listing which includes a sequence encoding the
the ligand-binding domain, specifically, amino acids 175
to 475, of human PPARY, and to which a restriction enzyme
BamHI cleavage site and a restriction enzyme HindIII site
are added on the 5'-terminal and 3'- terminal,
respectively. The plasmid clone correctly containing the
sequence represented by SEQ ID NO: 7 was selected by
confirming the nucleotide sequence.

(1-3) Production of plasmid pM-PPARY

Next, the selected plasmid was treated with
restriction enzymes BamHI and HindIII to obtain a 900-
base-pair fragment containing the gene of the PPARy
ligand-binding domain. This was inserted into the BamHI-
HindIIT site of the plasmid pM having the gene of the
DNA-binding domain of the yeast transcription factor GAL4
(manufactured by Clontech Laboratories, Inc.) and cloned.

The plasmid pM-PPARy obtained by the above operation

includes the nucleotide sequence represented by SEQ ID
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NO: 8 of the Sequence Listing and encodes an amino acid
sequence represented by SEQ ID NO: 9 of the Sequence
Listing containing amino acids 1 to 147 of the vyeast
transcription factor GAL4 at the amino end and containing
amino acids 175 to 475 of human PPARy and a stop codon at
the carboxy end. The plasmid is a gene that can express
a GAL4-PPARy chimeric receptor in mammalian cells.

(2) Measurement of PPARy activation ability

The previously acquired plasmid pM-PPARy and the
plasmid pFR-Luc purchased from Stratagene Cloning Systems,
Inc. were dissolved in deionised water at a concentration
of 1 mg/mL each.

. The monkey kidney-derived cell line COS-7 (American
Type Culture Collection CRL-1651) was seeded into a 75
cm? culture flask and cultured using Dulbecco's modified
Eagle's medium containing 10% fetal bovine serum
(hereinafter medium) under the conditions of 37°C and 5%
carbon dioxide gas until an approximately 80% confluent
state was obtained.

COS-7 cells were transfecfed with 4.8 micrograms per
flask of the plasmid pM-PPARy and 19.2 ug per flask of
the plasmid pFR-Luc using Lipofectamine 2000 transfection
reagent (manufactured by Invitrogen Corporation), and the
cells were cultured overnight.

On the following day, the cells were harvested by
trypsin treatment, suspended in phenol red-free
Dulbecco's modified Eagle's medium containing 75 mL of

10% fetal bovine serum, seeded into a white 96-well plate
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(manufactured by Costar) using the medium in a volume of
95 uL per well, and cultured overnight.

The test compound was dissolved in dimethyl
sulfoxide at a concentration of 30 mM. The solution was
serially diluted 6-fold with dimethyl sulfoxide to

prepare solutions of the compound at concentrations up to

18 nM. Dimethyl sulfoxide was prepared for the control

group. Rosiglitazone dissolved in dimethyl sulfoxide at
a conceptrétion of 30 mM was prepared for the positive
control group. They were diluted 150-fold with the
medium, and 5 puL of the dilution was added to the wells
in which the cells were grown. The concentrations of the
test compound treating the cells ranged from 10 puM to
0.006 nM. After the addition, the cells were cultured
overnight.

On the following day, the medium was removed, and
Luc Lite (manufactured by PerkinElmer Inc.) was prepared
according to the attached document and added at 50
microliters per well. The plates with cells in the Luc
Lite was stirred for about 30 minutes. The amount of
luminescence in each well was measured as luciferase
activity using Analyst (Molecular Devices) for 0.5 second.
A dose-dependent curve was drawn.

When the luciferase activity of the positive control
group was 100% and the luciferase activity of the control
group was.O%, the maximum luciferase activity exhibited

by the test compound alone was calculated as Emax (%) and
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the concentration of the test compound represented by
Emax/2 was calculated as EC50.

The results obtained are shown in Table 6.

(Table 6)
Example ECsg (microM) Emax (%)
2 0.2987 73.3
8 4.7426 91.0
10 0.0670 46.5
12 0.0397 60.2
14 0.8446 89.6
16 0.5497 60.9

As shown in Table 6, the compounds of the present
invention have PPARy activation effect/modulator activity
and are useful as therapeutic agents or prophylactic
agents for a disease based on dyslipidemia,
arteriosclerosis, hyperlipidemia, diabetes; involutional

ostecporosis, adiposis, cancer, or the like.

Preparation Example 1: Capsules

Compound of Example 16 50 mg
Lactose 128 mg
Corn starch 70 mg
Magnesium stearate 2 mg
250 mg

The above-formulated powder is mixed and allowed to
pass through a 60-mesh sieve. Then, the powder is put in

250 mg geIatin capsules No. 3 to prepare capsules.

Preparation Example 2: Tablets
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Compound of Example 16 50 mg
Lactose 126 mg
Corn starch 23 mg
Magnesium stearate 1 mg

200 mg
The above-formulated powder is mixed, wet granulated
using corn starch paste, dried, and then tableted using a
tableting machine to prepare tablets each having a Weight

of 200 mg. The tablets may be sugar-coated as necessary.

Industrial Applicability

The fused bicyclic heterocaryl derivatives or
pharmacologically acceptable salts thereof having the
general formula (I) according to the present invention
have excellent hypoglycemic effects and are useful as
therapeutic agents and/or prophylactic agents for
metabolic syndrome, specifically, a disease such as
diabetes, hyperglycemia, hyperlipidemia, adiposity,
impaired glucose tolerance (IGT), insulin resistance,
impaired fasting glucose (IFG), hypertension, fatty liver,
nonalcoholic steatohepatitis (NASH), diabetic
complications (such as retinopathy, nephropathy or
neuropathy), arteriosclerosis, gestational diabetes
mellitus (GDM) or polycystic ovary syndrome (PCOS),
inflammatory disease (such as osteoarthritis, pain or
inflammatory enteritis), acne, sunburn, psoriasis, eczema,
allergic disease, asthma, peptic ulcer, ulcerative

colitis, Crohn's disease, coronary artery disease,
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arterioscleiosis, atherosclerosis, diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy,
ischemic heart disease, cerebrovascular disorder,
peripheral circulatory disturbance, autoimmune disease
(such as systemic lupus erythematosus, chronic rheumatism,
Sjogren's syndrome, systemic sclerosis, mixed connective
tissue disease, Hashimoto's disease, Crohn's disease,
ulcerative colitis, idiopathic Addison's disease, male
sterility, Goodpasture's syndrome, rapidly progressive
glomerulonephritis, myasthenia gravis, polymyositis,
multiple sclerosis, autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura, Behcet's disease or
CREST syndrome), pancreatitis, cachexia, cancer (such as
gastric cancer, lung cancer, breast cancer, colon cancer,
prostate cancer, pancreatic cancer or liver cancer),
leukemia, sarcoma (such as liposarcoma), osteoporosis,
involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease, hyperuricemia, or dry eyes.

Sequence Listing Free Text
SEQ ID NO: 1: PCR primer S1
SEQ ID NO: 2: PCR primer AS1
SEQ ID NO: 3: PCR primer S2
SEQ ID NO: 4: PCR primer AS2
SEQ ID NO: 5: PCR sense primer
SEQ ID NO: 6: PCR antisense primer
SEQ ID NO: 7: Nucleotide sequence of synthetic human

PPARY cDNA
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Nucleotide sequence of GAL4 chimeric

PPARy receptor gene

SEQ ID NO: 9:

PPARY receptor

Sequence Listing

FP0814s
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Amino acid sequence of GAL4 chimeric
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235
CLAIMS
1. A compound having general formula (I):
[Formula 1]
74 l N
R X /”\/O
~o7 Ta N ~R3
R2
M
[wherein

R' represents a C;-C¢ alkyl group, a Ce-Cio aryl group
which may be substituted with 1 to 5 group(s)
independently selected from Substituent Group a, a
heterocyclic group which may be substituted with 1 to 3
group(s) independently selected from Substituent Group a,
or a C3-C¢ cycloalkyl group,

R? represents a C;-C¢ alkyl group,

R?® represents a Cg¢-Cyo aryl group which may be
substituted with 1 to 5 group(s) independently selected
from Substituent Group a or a heterocyclic group which
may be substituted with 1 to 3 group({s) independently
selected from Substituent Group a,

Q repfesents a group represented by the formula =CH-
or a nitrogen atom, and

Substituent Group a represents a group consisting of
a halogen atom, a C;-Cs alkyl group, a C1-C¢ hydroxyalkyl
group, a C;-Cs halogenated alkyl group, a carboxyl group,

a carbamoyl group, a C;-C; alkylcarbonyl group, a Cy-Cj
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alkoxycarbonyl group, a hydroxy group, a C;-C¢ alkoxy
group, a C;-Cg halogenated alkoxy group, a C;-Cj
alkylcarbonyloxy group, a C;-C; alkoxycarbonyloxy group,
an amino group, a C;-C; alkylcarbonylamino group, a Cz-C
alkoxycarbonylamino group, a Ci1-Ce¢ alkylsulfonylamino
group, a 4-morpholinyl group and a di-(C;-C¢ alkyl)amino
group]

or a pharmacologically acceptable salt thereof.

2. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R! is a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C;-C¢ alkyl group, a C;-Cs alkoxy
group, a C;-Cg halogenated alkoxy group and an amino
group, or a 2,3-dihydro-1-benzofuran-6-yl group.

3. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R! ig a 1-
ethylpropyl group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a
3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy-4-methylphenyl group, a 4-amino-3,5-
dimethylphenyl group or a 2,3-dihydro-l-benzofuran-6-yl
group.

4. The compound or pharmacoclogically acceptable salt

thereof according to claim 1, wherein R' is a 2-
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fluorophenyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluocrophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl
group, a 4-methylphenyl group or a 2,3—dihydro—1—
benzofuran-6-yl group.
5. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 4, wherein R?
is a methyl group and Q is a group represented by the
formula =CH-.
6. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 5, wherein R’
is a phenyl group substituted with 1 to 3 fluorine
atom({s) and/or carboxyl group(s).
7. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 5, wherein R®
is a 3-carboxylphenyl group or a 3-carboxyl-5-
fluorophenyl group.
8. The compound or pharmacologically acceptable salt
thereof aécording to claim 1, wherein the compound having
the general formula (I) is
3-{[6-(3-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
vllmethoxyl}benzoic acid,
3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
ylmethoxylbenzoic acid,
3-{{6-(4-chloro-3-fluorophenoxy)-1-methyl-1H~-
benzimidazol-2-yl]methoxy}benzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethoxylbenzoic acid,
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3-{[6-(2-fluorophenoxy) -1l-methyl-1H-benzimidazol-2-
yvllmethoxylbenzoic acid,
3-{[1-methyl-6-{4-methylphenoxy)-1H-benzimidazol-2-
vllmethoxy}benzoic acid,
3-{[6-(2,5-difluorophenoxy)-1-methyl-1H-
benzimidazol—Z—yl]methoxy}benzoic acid or
3-{[6-(2,3-dihydro-1l-benzofuran-6-yloxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid.
9. A pharmaceutical composition comprising the compound
according to any one of claims 1 to 8 or
phafmacologically acceptable salt thereof as an active
ingredient.
10. The pharmaceutical composition according to claim 9
for lowering blood glucose, comprising the compound
according to any one of claims 1 to 8 or
pharmacolbgically acceptable salt thereof as an active
ingredient.
11. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of diabetes,
comprising the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof as an
active ingredient. |
12. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of type II diabetes,
comprising the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof as an

active ingredient.
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13. The pharmaceutical composition according to claim 9
for activating PPARy, comprising the compound according
to any onevof claims 1 to 8 or pharmacologically
acceptable salt thereof as an active ingredient.

14. The pharmaceutical composition according to claim 9
for improving carbohydrate or lipid metabolism, for
improving insulin resistance, for inhibiting inflammation
or for inhibiting the growth of cancer cells, comprising
the compound according to any one of claims 1 to 8 or
pharmacologically accepﬁable salt thereof as an active
ingredient.

15. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of a disease caused
by metabolic syndrome, comprising the compound according
to any one of claims 1 to 8 or pharmacologically
acceptable salt thereof as an active ingredient.

16. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,
diabetic complications, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary
syndrome, comprising the compound according to any one of
claims 1 to 8 or pharmacologically acceptable salt
thereof as an active ingredient.

17. The pharmaceutical composition according to claim 9

for the treatment and/or prevention of inflammatory
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disease, cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or
hyperuricemia, comprising the compound according to any
one of claims 1 to 8 or pharmacologically acceptable salt
thereof as an active ingredient. |

18. The pharmaceutical composition according to claim 9
for the treatmeht and/or prevention of acne, sunburn,
psoriasis, eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,
leukemia, sarcoma or dry eyes, comprising the compound
according to any one of claims 1 to 8 or
pharmacoiogically acceptable salt thereof as an active
ingredient.

19. A PPARy activator/modulator éomprising the compound
according to any one of claims 1 to 8 or
phafmacologically acceptable salt thereof as an active
ingredient.

20. Use of the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof for
producing -a pharmaceutical composition.

21. The use according to claim 20, wherein the
pharmaceutical composition is a composition for lowering

blood glucose.
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22. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of diabetes.

23. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of type II diabetes.

24. The use according to claim 20, wherein the
pharmaceutical composition is a composition for
activating PPARy.

25. The use according to claim 20, wherein the
prharmaceutical composition is a composition for improving
carbohydrate or lipid metabolism, for improving insulin
resistance, for inhibiting inflammation or for inhibiting
the growth of cancer cells.

26. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of a disease caused by
metabolic syndrome.

27. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholié steatohepatitis,
diabetic complications, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary

syndrome.
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28. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of inflammatory disease,.
cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or
hyperuricemia.

29. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the -
treatment and/or prevention of acne, sunburn, psoriasis,
eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,
leukemia, sarcoma or dry eyes.

30. The use according to claim 20, wherein the
pharmaceutical composition is a PPARy activator/modulator.
31. A method for lowering blood glucose, comprising
administering a pharmacologically effective amount of the
compound according to any one of claims 1 to 8 or
pharmacologiéally acceptable salt thereof to a warm-
blooded animal.

32. A method for activating PPARy, comprising
administering a pharmacologically effective amount of the

compound according to any one of claims 1 to 8 or
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pharmacologically acceptable salt thereof to a warm-
blooded animal.

33. A method for improving carbohydrate or lipid
metabolism, for improving insulin resistance, for
inhibiting inflammation or for inhibiting the growth of
cancer cells, comprising administering a
pharmacologically effective amount of the compound
according to any one of claims 1 to 8 or
pharmacologically acceptable salt thereof to a warm-
blooded animal.

34. A method for the treatment and/or prevention of a
disease, comprising administering a pharmacologically
effective amount of the compound according to any one of
claims 1 to 8 or pharmacologically acéeptable salt
thereof to a warm-blooded animal.

35. The method according to claim 34, wherein the
disease is diabetes.

36. The method according to claim 34, wherein the
disease is type II diabetes.

37. The method according to claim 34, wherein the
disease is a disease caused by metabolic syndrome.

38. The method according to claim 34, wherein the
disease is hyperglycemia, hyperlipidemia, adiposity,
impaired glucose tolerance, insulin resistance, impaired

fasting glucose, hypertension, fatty liver, nonalcocholic

5%

steatohepatitis, diabetic complications, arteriosclerosis,

atherosclerosis, gestational diabetes mellitus or

polycystic ovary syndrome.
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39. The method according to claim 34, wherein the
disease is inflammatory disease, cancer, osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease or hyperuricemia.

40. The method according to claim 34, wherein‘the
disease is acne, sunburn, psoriasis, eczema, allergic
disease, asthma, peptic ulcer, ulcerative colitis,
Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy,
ischemic heart disease, cerebrovascular disorder,
peripheral circulatory disturbance, autoimmune disease,
pancreatitis, cachexia, leukemia, sarcoma or dry eyes.
41. The method according to any one of claims 31 to 40,

wherein the warm-blooded animal is a human.
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ABSTRACT

Problem to be Solved

The present invention relates to a novel fused
bicyclic heteroaryl derivative or a pharmacologically
acceptable salt thereof, which has an excellent
hypoglycemic effect or treats and/or prevents the onset
of a disorder of carbohydrate or lipid metabolism or a
disease mediated by peroxisome proliferator-activated
receptor (PPAR) vy.
Solution |

A compound having the general formula (I):

[Formula 1]

wherein

R'! represents a C;-C¢ alkyl group, a Cg-Cio aryl group
which may be substituted with 1 to 5 group(s)
independently selected from Substituent Group a, or the
like; R? represents a C;-C¢ alkyl group; R® represents a
Ce¢-Cio aryl group which may be substituted with 1 to 5
group(s) independently selected from Substituent Group a,
or the like; Q represents a group represented by the
formula =CH- or a nitrogen atom; and Substituent Group a

represents a halogen atom, a C;-C¢ alkyl group, a C;-Cg

FP081l4s English translation of PCT Spec/PN78842/gds/16.09.09

2197606-1-igoes
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hydroxyalkyl group, and the like, or a pharmacologically

acceptable salt thereof.

Selective Drawing: None

FP0814s

2197606-1-igoes.

English translation of PCT Spec/PN78842/gds/16.09.09
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[Figure 1]

B-Globin intron sequence

SV40 promoter

BamHI BamHI

i hPPARY

pSG5-hPPARg

(5.6 kb)

[Figure 2]

FP0814s
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NheI XhoI SV40 promoter

Vo

// PPRE ILuciferase

pGV-P2-PPRE

(5.07 kb)
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[Figure 3]
Relative luciferase
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41

DNA_ .

Artificial Sequence

PCR primer Sl
1

cccagatctc caccatgggt gaaactctgg gagattctcc t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

42

DNA

Artificial Sequence

PCR primer AS1l
2

cccagatctg gatccctagt acaagtcctt gtagatctcc tg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctagagggga ccaggacaaa ggtcacgttc ggggaccagg acaaaagtca cgttcggga

<210>
<211>
<212>
<213>

<220>

3

59

DNA

Artificial Sequence

PCR primer S2
3

4

59

DNA
Artificial
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41

42

59
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<223>
<400> 4

PCR primer AS2

tcgatcccga acgtgacctt tgtcctggtc cccgaacgtg acctttgtce tggtcccct

<210> 5

<211> 29

<212> DNA

<213> Artificial

<220> ’

<223> PCR sense primer
<400> 5

ggatccataa tgccatcagg tttgggcgg

<210> 6

<211> 30

<212> DNA

<213> Artificial

<220>

<223> PCR antisense primer

<400> 6
aagcttctag tacaagtcct tgtagatctc

<210> 7

<211> 917

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 7
ggatccataa tgccatcagg tttgggcgga

cggagatctc cagtgatatc gaccagctga

caaaacattt gtatgactca tacataaagt

cgatcttgac aggaaagaca acagacaaat

taatgatggg agaagataaa atcaagttca

catccgcatc tttcagggct

aagaggtggc

agatcacaga gtatgccaaa agcattcctg

taactctcct caaatatgga gtccacgaga

ataaagatgg ggttctcata tccgagggcc

gcctgcgaaa gecttttggt gactttatgg

atgcactgga attagatgac agcgacttgg

gagaccgcce aggtttgetg aatgtgaage

tgccacaggc
atccagagtc
cctteceeget
caccattcgt
aacacatcac
gccagtttcg
gttttgtaaa
tcatttacac
aaggcttcat
agcccaagtt
caatatttat
ccattgaaga

Page

cgagaaggag
cgctgacctc
gaccaaagca
tatctatgac
cccectgeag
ctccgtggag
tcttgacttg
aatgctggcec
gacaagggag
tgagtttgct
tgctgtcatt
cattcaagac

2

ScDNA coding Tigand binding domain of human PPAR gamma

aagctgttgy
cgggccctgg
aaggcgaggg
atgaattcct
gagcagagca
gctgtgcagg
aacgaccaag
tccttgatga
tttctaaaga
gtgaagttca
attctcagtg

aacctgctac

20

29
30

60
120
180
240
300
360
420
480
540
600
660
720
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aagccctgga gctccagetg aagctgaacc accctgagtc ctcacagetg tttgccaage 780

tgctccagaa aatgacagac ctcagacaga ttgtcacgga acacgtgcag ctactgcagg 840

tgatcaagaa gacggagaca gacatgagtc ttcacccgct cctgcaggag atctacaagg 900

acttgtacta gaagctt : 917
<210> 8

<211> 1365

<212> DNA

<213> Artificial

<220>

<223> GAL4-PPAR gamma chimeric receptor

<220>
<221> (CDS
<222> (1)..(1365)

<400> 8

atg aag cta ctg tct tct atc gaa caa gca tgc gat att tgc cga ctt 48
Met Lys Leu Leu Ser Ser Ile Glu GIn Ala Cys Asp Ile Cys Arg teu

1

aaa aag ctc aag tgc tcc aaa gaa aaa ccg aag tgc gcc aag tgt ctg 96
Lys Lys bLeu Lys Cys Ser Lys Glu Lys Pro Lys Cys Ala Lys Cys Leu
. 20 : 25 30

aag aac aac tgg gag tgt cgc tac tct ccc aaa acc aaa agg tct ccg 144
Lys Asn ésn Trp Glu Cys Arg Tyr Ser Pro Lys Thr Lys Arg Ser Pro
' 5 40 45

ctg act agg gca cat ctg aca gaa gtg gaa tca agg cta gaa aga ctg 192
Leu Thr Arg Ala His Leu Thr Glu val Glu Ser Arg Leu Glu Arg Leu
50 55 60

gaa cag cta ttt cta ctg att ttt cct cga gaa gac ctt gac atg att 240
Glu GIn Leu Phe Leu Leu Ile Phe Pro Arg Glu Asp Leu Asp Met gge
65 : 70 75

ttg aaa atg gat tct tta cag gat ata aaa gca ttg tta aca gga tta 288
Leu Lys Met Asp Ser Leu GIn Asp Ile Lys Ala Leu Leu Thr Gly Leu
85 90 95

ttt gta caa gat aat gtg aat aaa gat gcc gtcvaca gat aga ttg gct 336
Phe val GIn Asp Asn Val Asn Lys ésp Ala val Thr Asp Arg Leu Ala :
100 05 110

tca gtg gag act gat atg cct cta aca ttg aga cag cat aga ata agt 384
Ser val Glu Thr Asp Met Pro Leu Thr Leu Arg GIn His Arg Ile Ser
115 120 125

gcg aca tca tca tcg gaa gag agt agt aac aaa g%t caa aga cag ttg 432
Ala Thr Ser Ser Ser Glu Glu Ser Ser Asn Lys G 5 GIn Arg Gln Leu
130 135 14

aét gta tcg ccg gaa ttc ccg ggg atc cat aat gcc atc agg ttt ggg 480
Thr val Ser Pro Glu Phe Pro Gly Ile His Asn Ala Ile Arg Phe Gly
145 150 155 160

Page 3
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cgg
Arg

gat
Asb

aaa
Lys

aag
Lys

gtt
val
225

ttc
Phe

cgc
Arg

atc
Ile

aac
Asn

aca
Thr
305

ggc
&y
ttt
Phe

gca
Ala

att
Ile

gac

Asp’

385

aac
Asn

atg
Met

atc
Ile

Ca_.t
His

gcg
Ala
210

atc
Ile

aaa
Lys

atc
Ile

aca
Thr

gac
Asp
290

atg
Met

caa
GlIn

ggt
Gly

ctg
Leu

ctc
Leu
370

att
Ile

cac
His

cca
Pro

gac
Asp

ttg
Leu
195

agg
Arg

tat
Tyr

cac
H1s

ttt
Phe

gag
Glu
275

caa
Glin

ctg
Leu

ggc
Gly

gac
Asp

gaa
Glu
355

agt
Ser

caa
GlIn

cct
Pro

cag
GIn

cag
Gln
180

tat
Tyr

gcg
Ala

gac
Asp

atc
Ile

cag
Gln
260

tat
Tyr

gta
val

gcc
Ala

ttc
Phe

ttt
Phe
340

tta
Leu

ety

gac

Asp

gag
Glu

gcc
Ala
165

ctg
Leu

gac
Asp

atc
Ile

atg
Met

acc
Thr
245

ggc
Gly

gce
Ala

act
Thr

tcc
Ser

atg
Met
325

atg
Met

gat
Asp

gac
Asp

aac
Asn

tce
ser
405

gag
Glu

aat
Asn

tca
Ser

ttg
Leu

aat
Asn
230

ccc
Pro

tgc

Cys

add
Lys

ctc
Leu

ttg
Leu
310

aca
Thr

gag
Glu

gac
Asp

cgc
Arg

ctg
Leu
390

tca
ser

Sequence_Listing_1004413_014us
ctg ttg gcg

aag gag aag

Lys

cca
Pro

tac
Tyr

aca
Thr
215

tcc
ser

ctyg
Leu

cag
Gln

agc
Ser

ctc
Leu
295

atg
Met

agg
Arg

ccc
Pro

agc
Ser

cca
Pro
375

cta
Leu

cag
Gln

G]u

gag
Glu

ata
Ile
200

gga
Gly

tta
Leu

cag
Gln

Tttt
Phe

att
Ile
280

aaa
Lys

aat
Asn

gag
Glu

aag
Lys

gac
Asp
360

ggt
Gly

caa
GIn

-

ctg
Leu

Lys

tcc
Ser
185

aag
Lys

aag
Lys

atg
Met

gag
Glu

cgc
Arg
265

cct
Pro

tat
Tyr

aaa
Lys

ttt
Phe

ttt
Phe
345

ttg
lL.eu

ttg
Leu

gcc
Ala

ttt
Phe

Leu
170

gct
Ala

tcc
Ser

aca
Thr

atg
Met

cag
Gln
250

tcc
Ser

ggt
Gly

Gly

gat
Asp

cta
Leu
330

gag
Glu

gca
Ala

ctg
Leu

ctg
Leu

gcc
Ala
410

Leu

gac
AsSp

ttc
Phe

aca
Thr

gga

235
agc
ser

gtg

ttt
Phe

gtc
val

gg9g

315
aag
Lys

ttt
Phe

ata
Ile

aat
Asn

gag
Glu
395

aag
Lys

Page

Ala

ctc
Leu

ccg
Pro

gac
Asp
220

gaa
Glu

aaa
Lys

gag
Glu

gta
val

cac
His
300
gtt
val

agc
Ser

gct
Ala

ttt
Phe

gtg
val
380

ctc
Leu
ctyg

Leu

4

gag
Glu

€ag
Arg

ctg
Leu
205

daa
Lys

gat
Asp

gag
Glu

gct
Ala

aat
Asn
285

gag
Glu

ctc
Leu

ctg
Leu

att
Ile
365

aag
Lys

cag
GlIn

ctc
Leu

atc
Ile

gcc
Ala
190

acc
Thr

tca
Ser

ada
Lys

gtg

gtg

val
270

ctt

Leu

atc
Ile

ata
Ile

cga
Arg

aag
Lys
350

gct
Ala

cccC
Pro

ctg
Leu

cag
Gln

tcc
ser
175

ctg
Leu

aaa
Lys

cca
Pro

atc
Ile

gcc
Ala
255

cag
Gln

gac
Asp

att
Ile

tcc
Ser

aag
Lys
335

ttc
Phe

gtc
val

att
Ile

aag
Lys

aaa
Lys
415

agt
Ser

gca
Ala

gca
Ala

ttc
Phe

aag
Lys
240

atc
Ile

gag
Glu

ttg
Leu

tac
Tyr

gag
Glu
320

cct
Pro

aat
Asn

att
Ile

gaa
Glu

ctg
Leu
400

atg
Met

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

26
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aca gac
Thr Asp

atc aag
Ile Lys

atc tac
Ile Tyr
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctc
Leu

aag
Lys
435

aag
Lys

.9

454
PRT

aga
Arg
420

acg
Thr

gac
Asp

cag
GlIn

gag
Glu

ttg
Leu

Artificial

att gtc
Ile val

aca gac
Thr Asp

tac tag
Tyr

Synthetic Construct

9

Met Lys Leu Leu

1

Lys Lys

Lys Asn

Leu Thr

50

Glu G1n

65

Leu Lys

Phe val

Ser val

Ala Thr
130

Leu
Asn
35

Arg
Leu

Met

GIn

Lys

20

Trp

Ala

Phe

Asp

Asp
100

Glu Thr

115

Ser

Ser

Thr val Ser Pro

145

Ser

Cys

Glu

His

Leu

Ser

85

Asn

Asp

Ser

Glu

Ser Ile

Ser Lys

Cys Arg

Leu Thr

55
Leu Ile
70
Leu GIn
val Asn
Met Pro
Glu Glu

Phe Pro
150
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acg
Thr

atg
Met
440

Glu

GTu

Tyr

40

Glu

Phe

Asp

Lys

Leu

120

Ser

Gly

gaa cac gtg cag cta ctg cag
Glu His val GIn Leu

425

agt ctt cac ccg ctc
Ser Leu His Pro Leu

GIn

Lys

25

Ser

val

Pro

Ile

Ser

Ile

Ala

10

Pro

Pro

Glu

Arg

Lys

90

Ala

Leu

Asn

His

Cys
Lys
Lys
Ser
Glu
75

Ala
val
Arg
Lys

Asn
155

Page

Asp

Cys

Thr

Arg

60

Asp

Leu

Thr

Gln

5

445

Ile

Ala

Leu

Leu

Asp

His

125

GlIn

Leu
430

ctg
Leu

Cys
Lys
Arg
Glu
Asp
Thr
Arg
Arg
Arg

Arg

Gln

cag
Gln

Arg
15

Cys
Ser
Arg
Met
Gly
95

Leu
Ile

GlIn

Phe

gtg 1296
val

gag 1344
Glu

1365

Leu

Leu

Pro

Leu

Ile

80

Leu

Ser

Leu

Gly

L+



Arg

Asp

Lys

Lys

val

225

Phe

Arg

Ile

Asn

Thr

305

Gly

Phe

Ala

Ile

385

Asn

Met

Ile

His

Ala

210

Ile

Lys

Ile

Thr

Asp

290

Met

GlIn

Gly

Leu

Leu

370

Ile

His

Pro

Asp

Leu

195

Arg

Tyr

His

Phe

Glu

275

GIn

Leu

Gly

Asp

Glu

355

Ser

Gln

Pro

GlIn

GlIn

180

Tyr

Ala

Asp

Ile

GIn

260

Tyr

val

Ala

Phe

Phe

340

Leu

Gly

Asp

Glu

Ala

165

Leu

ASD

Ile

Met

Thr

245

Gly

Ala

Thr

Ser

Met

325

Met

Asp

Asp

AsSn

ser
405

Glu
Asn
Ser
Leu
Asn
230
Pro
Cys
Lys
Leu
Leu
310
Thr
Glu
AsSp
Arg
teu

390

Ser

Sequence_Listing_1004413_014UsS

Lys Glu Lys

Pro

Tyr

Thr

215

Ser

Leu

GIn

Ser

Leu

Glu
Ile
200
Gly
Leu
Gln
Phe
Ile
280

Lys

295

Met

Arg

Pro

Ser

Pro

375

Leu

GlIn

Asn

Glu

Lys

Asp

360

Gly

GIn

Leu

Ser

185

Lys

Lys

Met

Glu

Arg

Pro

Tyr

Lys

Phe

Phe

345

Leu

Leu

Ala

Phe

Leu Leu Ala Glu ITe. Ser

170

Ala

sSer

Thr

Met

Glin

250

Ser

Gly

Gly

Asp

Leu

330

Glu

Ala

Leu

Leu

Ala
410

Asp

Phe

Thr

Gly

Ser

val

Phe

val

Lys

Phe

Ile

Asn

Glu

395

Lys

Page

Leu

Pro

Asp

220

Glu

Lys

Glu

val

His

300

val

Ser

Ala

Phe

val

380

Leu

Leu

6

Arg

Leu

205

Lys

Asp

Glu

Ala

Asn

285

Glu

Leu

Leu

val

Ile

365

Lys

GIn

Leu

Ala

190

Thr

Ser

Lys

val

val

270

Leu

Ile

Ile

Arg

Lys

350

Ala

Pro

Leu

Gln

175

Leu

Lys

Pro

Ile

Ala

255

GlIn

Asp

Ile

Ser

Lys

Phe

val

Ile

Lys

ser

Phe

Leu

Tyr

Glu

320

Pro

Asn

Leu
400

Met

LK
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Thr Asp Leu Arg GIn Ile val Thr Glu His val GIn Leu Leu GIn val
420 425 430

Ile Lys Lys Thr Glu Thr Asp Met Ser Leu His Pro Leu Leu GIn Glu
435 440 445

ITe Tyr Lys Asp Leu Tyr
450

o

Page 7
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DERIVADOS DE HETEROARILO BICICLICO FUSIONADOS

Campo de la Invencidn

La presente invencion se refiere a una medicina, en
particular, a un derivado de heteroarilo biciclico fusionado
novedoso o una sal farmacolégicamente aceptable del mismo,
gue tiene un -efecto hipoglucémico o trata y/o previene la
generacion de un trastorno del metabolismo de carbohidratos o
lipidos o una enfermedad transmitida por e! receptor activado
por proliferador de peroxisoma (PPAR) y.

La presente invencion también se refiere a un agente
terapéutico y/o agente profilactico para diabetes (especialmente
diabetes tipo Il), hiperglucemia, hiperlipidemia, adiposidad,
tolerancia a glucosa dafada, resistencia a insulina, glucosa en
ayuno dafiada, caquexia, psoriasis, complicaciones djabéticas,
arteriosclerosis, aterosclerosis, hipertensidn, pancreatitis,
sindrome de ovario poliquistico, higado graso, esteatohepatitis
no alcohdlica (NA§H), diabetes melitus gestacional, enfermedad
inflamatoria, cancer, osteoporosis, osteoporosis involucional,
enfermedad neurodegenerativa, enfermedad de Alzheimer,
hiperuricemia, sindrome metabédlico, o similar, que tiene el
efecto de mejorar el metabolismo de carbohidratos o lipidos, un
efecto de mejorar ‘la resistencia a insulina, un efecto
antiinflamatorio o el efecto para inhibir el crecimiento de
células de <cancer, en donde el agente terapéutico y/o
profilactico comprende un derivado de heteroarilo biciclico
fusionado novedoso o una sal farmacolégicamente aceptable del
mismo en la forma de un ingrediente activo.

Antecedentes de la Invencién

En afos recientes, el nimero de pacientes con sindrome

metabdlico tal como diabetes tipo I, hiperinsulinemia,
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dislipidemia, adiposidad, hipertensidn o] enfermedad
aterosclerdtica ha ido incrementado a nivel mundial debido a
razones tales como cambios en los estilos de vida. Los
pacientes con sindrome metabdlico tienen un riesgo
incrementado por mucho de enfermedad de arteria coronaria,
infarto cerebral y hemorragia cerebral y se ven afectados en
forma adicional por complicaciones cronicas tales como
nefropatia, neuropatia y retinopatia. El incremento en el nimero
de pacientes con complicaciones ha sido una causa importante
de costos médicos cada vez mayores (Documento de No Patente
1).

Las investigaciones recientes han mostrado que los
ligandos que actuan en PPARYy son dutiles para la prevencién o
mejoria de una patologia denominada sindrome metabdlico, tal
como diabetes tipo I, hiperinsulinemia, dislipidemia,
adiposidad, hipertensidn, enfermedad aterosclerética o}
resistencia a insulilna (Documento de No Patente 2). Los
ligandos que actuan en PPARy inhiben la produccién de
citocinas inflamatorias (Documentos de No Patente 3 y 4) e
inducen apoptosis para inhibir el crecimiento de células de
céhcer (Documento de No Patente 5). Po»r consiguiente los
ligandos también son Uutiles para la prevenciéon o mejoria de
enfermedad inflamatoria o cancer. Los ejemplos especificos de
ligandos que activan PPARy incluyen pioglitazona (Documento
de No Patente 6) y rosiglitazona (Documento de No Patente 7)
clasificados en farmacos de tiazolidinediona ya utilizados en
forma médica en el tratamiento de diabetes tipo Il. Estos
farmacos de tiazolidinediona tieﬁen efectos secundarios tales
como retencién de fluidos, incremento de peso corporal vy
riesgos incrementados de enfermedad cardiaca. Por

consiguiente, es deseable desarrollar farmacéuticos més
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seguros (Documento de Patente 1). Muchos investigadores han
estado investigando y desarrollando farmacéuticos con el objeto
de evitar o mejoLar la resistencia a insulina, enfermedades
originadas por inflamaciéon o similar, o sindrome metabdlico a
través de investigaciones de ligandos que activan o inhiben
PPARa, PPARy o PPARS (Documento de No Patente 8).

Documento de No Patente 1: Reportes Anuales en Quimica
de Medicina (Annual Reports in Medicinal Chemistry), 39, 41-56
(2004)

Documento de No Patente 2: Revisiones Anuales de
Medicina (Annual Reviews of Medicine), 53., 4089-435 (2002).

Documento de No Patente 3: Nature, 391, 79-82 (1998).

Documento de No Patente 4: Nature, 391, 82-86 (1998).

Documento de No Patente 5: Comunicaciones de
Investigacidén Biogquimica vy Biofisica (Biochemical and
Biophysical Research Communication), 270, 400-405 (2000).

Documento de No Patente 6: Chem. Pharm. Bull., 39,
1440-1445 (1991).

Documento de No Patente 7: Cartas de Quimica
Bioorganica y Medicinal (Bioorganic and Medicinal Chemistry
Le{ter), 4, 1181-1184 (1994).

Documento de Patente 1: Publicacién de Patente WO
2004/014308.

Documento oLe No Patente 8: Reporte Anual de Q_Aufmica
Medicinal (Annual Report in Medicinal), 38, 71-80 (2003).

Breve Descripcion de la Invencién

Probiemas que seran Resueltos a través de la Invencién
Los inventores de la presente invencién han llevado a
cabo extensos estudios para desarrollar agentes terapéuticos

y/o agentes profilacticos para trastornos del metabolismo de

carbohidratos o lipidos o enfermedades transmitidas por
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receptor activado por proliferador de peroxisoma (PPAR) y. Por
lo tanto, los inventores de Ia presente invencién han
descubierto que los derivados de heteroarilo biciclicos
fusionados que tienen una estructura quimica especifica tienen
un excelente efecto hipoglucémico o tieneh el efecto de mejorar
el metabolismo de carbohidratos o lipidos, el efecto de mejorar
la resistencia a inxsulina o el efecto de mejorar el denominado,
sindrome metabdlico, tal como arteriosclerosis, hipertension,
trastorno cardiovascular o complicaciones derivadas de los
mismos o una patologia originada por diversas inflamaciones.
Los inventores han descubierto en forma adicional que los
compuestos son ligandos que actian en PPARy vy por
consiguiente tienen e—l efecto de inhibir el crecimiento de
células de cancer. Estos d'escubrimientos han conducido a

poder completar la presente invencién.

En forma especifica, la presente invencién proporciona

derivados de heteroarilo biciclicos fusionados novedosos o

sales farmacolégicamente aceptables de los mismos, que son
Utiles como agentes terapéuticos o age'ntes profilacticos para
sindrome metabdlico, especificamente, enfermedades tales
como diabetes (especialmente diabetes tipo Il), hiperglrucemia,
hiperlipidemia, adiposidad, tolerancia a glucosa dafada (IGT),
resistencia a insulina, glucosa en ayuno dafada (IFG),
hipertensiéon, higado graso, esteatohepatitis no alcohdlica
(NASH), complicaciones diabéticas (tal como retinopatia,
nefropatia o neuropatia), arteriosclerosis, diabetes melitus
gestacional (GDM) o sindrome de ovario poliquistico (PCOS),
enfermedad inflam*atoria (tai como osteoartritis, dolor o enteritis
inflamatoria), acné, quemaduras de sol, psoriasis, eczema,

enfermedad alérgica, asma, ulcera péptica, colitis ulcerativa,

enfermedad de Crohn, enfermedad de arteria coronaria,
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artériosclerosis, aterosclierosis, ' retinopatia diabética,
maculopatia diabética, edema macular, nefropatia diabética,
enfermedad de corazdén isquémica, trastorno cerebrovascular,
perturbacién circulatoria periférica, enfermedad autoinmune (tal

5 como lupus eritematosos sistémico, reumatismo crénico,
sindrome de Sjogren, esclerosis sistémica, enfermedad dé
tejido cone‘ctivo mezclado, enfermedad de Hashimoto,

enfermedad de Crohn, colitis ulcerativa, enfermedad de Addison

idiopatica, esterilidad en hombres, sindrome de Goodpasture,

. 10 glomerulonefritis “rapidamente progresiva, miastenia gravis,
B poliomiositis, esclerosis multiple, anemia hemolitica
. autoinmune, purpura trombocitopénica idiopatica, enfermedad

de Behcet o sindrome de CREST), pancreatitis, caquexia,
cancer (tal como cancer gastrico, cancer de pulmén, céncer de
15 mama, cancer de colon, cancer de préstata, cancer pancreatico
o cancer de higado), leucemia, sarcoma (fal como Iiposa.rcoma),
osteoporosis; osteoporosis involucionatl, enfermedad
neurodegenerativa, enfermedad de Alzheimer, hiperuricemia,

o ojos resecos o similares.
@

' 20 Medios para Resolver el Problema

‘ La presente invencidn se refiere a:

(1) Un compuesto que tiene la formula general (1):
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[en donde

R' representa un grupo C;-Cs alquilo, un grupo Cg-Cqo
arilo el cual puede ser substituido con 1 a 6 grupos
independientemente seleccionados de un Grupo Substituyente
a, un grupo heterociclico el cual puede ser substituido con 1 a 3
grupos seleccionados independientemente del Grupo
Substituyente a, o un grupo C;-Cg cicloalquilo,

R? representa un grupo C,-C; alquilo,

R® representa grupo Cs-Cso arilo el cual puede ser
substituido con 1 a 5 grupos seleccionados independientemente
del Grupo Substituyente a o un grupo heterociclico que puéde
ser substituido con 1 a 3 grupos seleccionados
independientemente del Grupo Substituyente a,

Q representa a un grupo representado por la féormula =CH-
o un atomo de nitréogeno, y

El Grupo Substituyente a representa un grupo que consi_ste
en un atomo de haldégeno, un grupo C,-Cs alquilo, un grupo C;-
Ce hidroxialquilo, un grupo alquilo halogenado C;-Cg, un grupo
carboxilo, un grupo carbamoilo, grupo C,-C; alquilcarbonilo,
grupo C,-C; alcoxicarbonilo, un grupo hidroxi, un grupo C;-Cg
alcoxi, un grupo alcoxi halogenado C4-Cgs, un grUpo C,-Cy
alquilcarbonitoxi, un grupo C,-C; alcoxicarboniloxi, un grupo
amino, un grupo C,-C; alquilcarbonilamino, un grupo C,-Cy
alcoxicarbonilamino, un grupo C;-Cs alquilsulfonilamino, un
grupo 4-morfolinilo y un grupo di-(C4-C; alquil)amino]

o una sal farmacclidégicamente aceptable del mismo.

Las modalidades preferidas de la presente invencidén
incluyen:

(2) El compuesto o sal farmacolégicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado

porque R' es un grupo 1-etilpropilo, un grupo fenilo que puede
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ser substituido con 1 a 3 grupos selecciocnados
independientemente de un atomo de halégeno, un grupo C4-Cg
alquilo, un grupo C4-Cs alcoxi, un grupo alcoxi halogenado C;-
Cs y un grupo amino, o un grupo 2,3-dihidro-1-benzofuran-6-ilo;

(3) Ef compuesto o sal farmacoldgicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado
porque R' es un grupo 1-etilpropilo, un grupo 2-fluorofenilo, un
grupo 3-fluorofenilo, un grupo 3-clorofeniio, 'un grupo 2,5-
difluorofenilo, un grupo 4-cloro-3-fluorofenilo, un grupo 3-cloro-

4-fluorofenilo, un grupo 4-metilfenilo, un grupo 3-etilfenilo, un

grupo 3,4-dimetilfenilo, un grupo 3-trifluorometoxifenilo, un

grupo 3-metoxifenilo, un grupo 3-metoxi-4-metilfenilo, un grupo
4-amino-3,5-dimetilfenilo o un grupo 2,3-dihidro-1-benzofuran-6-
ilo; |

(4) El compuesto o sal farmacolégicamente aceptablé del
mismo tal como se describe en el inciso (1), caracterizado
pdrque R' es un g:upo 2-fluorofenilo, un grupo 3-fluorofenilo, un
grupo 3-clorofenilo, un grupo 2,5-difluorofenilo, un grupo 4-
cloro-3-fluorofenilo, un grupo 3-cloro-4-fluorofenilo, un grupo 4-
metilfenilo o un grupo 2,3-dihidro-1-benzofuran-6-ilo;

(5) EI compuesto o sal farmacolégicamente aceptable del
mismo tai como se describe en cualesquiera de los incisos del
(1) al (4), caracterizado porque R? es un grupo metilo y Q es un
grupo representado por la férmula =CH-;

(6) El compuesto o sal farmacolégicamente aceptable del
mismo tal como se describe en cualesquiera de los incisos del
(1) al (5), caracterizado porque R® es un grupoc fenilo
substitdido con 1 a 3 atomos de fluoro y/o grupos carboxilo;

(7) El compuesto o sal farmacoldégicamente aceptable del

mismo tal como se describe en cualesquiera de los incisos del

(1) al (5), caracterizado porque R® es un grupo 3-carboxilfenilo
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O un grupo 3-carboxil-5-fluofofeniIo;

(8) El compuesto o sal farmacolégicamente aceptablie del
mismo tal como se describe en el inciso (1), caracterizado
porque R' es un grupo 1-etilpropilo, un grupo fenilo el cual
puede ser substituido con 1 a 3 grupos seleccionados
independientemente de un atomo de haldégeno, un grupo C-Cg
alaguilo, un grupo C4-Cs alcoxi, un grupo alcoxi halogenado Cj-

Cs y un grupo amino, o un grupo 2,3-dihidro-1-benzofuran-6-ilo,

-Rz es un grupo metilo, R® es un grupo fenilo substituido con 1 a

3 atomos de fluoro y/o grupos carboxilo, y Q es un grupo,
representado por la formula =CH- o un atomo de nitrégeno;

(9) El compuesto o sal farmacoldégicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado
porque R' es un grupo 1-eti}lpropilo, un grupo 2-fluorofenilo, un
grupo 3-fluorofenilo, un grupo 3-clorofenilo, un grupo 2,5-
diftuorcfenilo, un grupo 4-cloro-3-fluorofenilo, un grupo 3-cloro-
4-fluorofenilo, un grupo 4-metilfenilo, un grupo 3-etilfenilo, un
grupo 3,4-dimetilfenilo, un grupo 3-trifluorometoxifenilo, un
grupo 3-metoxifenilo, un grupo 3-metoxi-4-metilfenilo, un grupo
4-amino-3,5-dimetflfenilo o un grupo 2,3-dihidro-1-benzofuran-6-
ilo, R? es un grupo metilo, R® es un grupo 3-carboxilfenilo o un
grupo 3-carboxil-5-f|uorofeni|o, y Q es un grupo representado
por la formula =CH- o un atomo de nitrégeno;

(10) El compuesto o sal farmacolégicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado
porque R" es un grupo 2-fluorofenilo, un grupo 3-fluorofenilo, un
grupé 3-clorefenilo, un grupo 2,5-difluorofenilo, un grupo 4-
cloro-3-fluorofenilo, un grupo 3-cloro-4-fluorofenilo, un grupo 4-
metilfenilo o un grupo 2,3-dihidro-1-benzofuran-6-ilo, R? es un
grupc metilo; R® es un grupo 3-carboxilfenilo o un grupo 3-

carboxit-5-fluorofenilo, vy Q es un grupo representado por la
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férmula =CH-;

(11) El compuesto o sal farmacolégicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado
porque el compuesto que tiene la féormula general (l) es

acido 3-{[6-(3-fluorofenoxi)-1-metil-1H-bencimidazol-2-
ilfmetoxi}benzoico,

acido 3-[6-(3-clorofenoxi)-1-metil-1H-bencimidazol-2-
ilmetoxilbenzoico,

acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metil-1H-
bencimidazocli-2-iljmetoxilbenzeico,

acido 3-{[6-(3-cloro-4-fluorofenoxi)-1-metil-1H-
bencimidazol!-2-illmetoxi}benzoico,

acido 3-{[6-(4-amino-3,5-dimetilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico,

acido 3-{[6-(1-etilpropoxi)-1-metil-1H-bencimidazol-2-
i.I]metoXi}benzoico,

acido 3-{[6-(2-fluorofenoxi)-1-metil-1H-bencimidazol-2-
iljmetoxi}benzoico,

acido 3-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-
illmetoxi}benzoico,

acido 3-{[6-(3-etilfenoxi)-1-metil-1H-bencimidazol-2-
iljmetoxi}benzoico,

acido 3-{[6-(3-metoxifenoxi)-1-metil-1H-bencimidazol-2-
ilimetoxilbenzoico,

acido 3-({1-metil-6-[3-(trifluorometoxi)fenoxi]-1H-
bencimidazol-2-il}metoxi)benzoico,

acido 3-{[6-(2,5-difluorofenoxi)-1-metil-1H-bencimidazol-2-
ilflmetoxi}benzoico,

acido 3-{[6-(3,4-dimetilfenoxi)-1-metil-1H-bencimidazol-2-
ilimetoxi}benzcice,

acido 3-{[6-(3-metoxi-4-metilfenoxi)-1-metil-1H-
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bencimidazol-2-ilJmetoxilbenzoico,

acido 3-{[6-(2,3-dihidro-1-benzofuran-6-iloxi)-1-metil-1H-
bencimidazol-2-iljmetoxilbenzoico,

acido 3-{[3-metii-5-(4-metilfenoxi)-3H-imidazo[4,5-
b]piridin—2—il]metox_i}benzoico,

acido 3;fluoro-5-{{3-metiI—5-(4-metiIfenoxi)-3H-imidazo[4,5-
blpiridin-2-illmetoxi}benzoico o

acido 3-{[56-(3,4-dimetilfenoxi)-3-metil-3H-imidazo[4,5-
dlpiridin-2-illmetoxi}benzoico;

(12) El compuesto o sal farmacoldgicamente aceptable del
mismo tal como se describe en el inciso (1), caracterizado
porque el compuesto que tiene la formula general (1) es

acido 3-{[6-(3-fluorofenoxi)-1-metil-1H-bencimidazol-2-
ilfmetoxi}benzoico, |

acido 3-[6-(3-c!orcfenoxi)-1-metil-1H-bencikmidazo!-z-
ilmetoxilbenzoico, |

acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metil-1H-
bencimidazol-2-iljmetoxi}benzoico,

acido 3-{[6-(3-c|oro-4-fluorofénoxi)-1-meti!-1H-
bencimidazol-2-ilJmetoxi}benzoico,

acido. 3-{[6-(2-fluorofenoxi)-1-metil-1H-bencimidazol-2-
illmetoxi}benzoico,

acido 3-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-
illmetoxi}benzoico,

acido 3-{[6-(2,5-difluorofenoxi)-1-metil-1H-bencimidazo!-2-
illmetoxilbenzoico o

acido 3-{[6i(2,3-di'hidro-1—benzofuran-6-iloxi)-1-meti|—1H-
bencimidazoi-2-illmetoxi}benzoico;

(13) EI Comp.uesto tal como se describe en ei inciso (1),
caracterizado porque.el compuesto que tiene la féormula general

(1) es
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1
acido 3-{[6-(3-fluorofenoxi)-1-metil-1H-bencimidazol-2-
illmetoxil}benzoico,
acido 3-[6-(3-clorofenoxi)-1-metil-1H-bencimidazoi-2-
itlmetoxilbenzoico,
acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metil-1H-

bencimidazol-2-ifjmetoxi}benzoico,

acido 3-{[6-(3-cloro-4-fluorofenoxi)-1-metil-1H-
bencimidazol-2-iljmetoxi}benzoico,

acido 3-{I6-(2-fluorofenoxi)-1-metil-1H-bencimidazol-2-
ilfmetoxilbenzoico,

acido 3-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-
illmetoxilbenzoico,

acido 3-{[6-(2,5-difluorofenoxi)-1-metil-1H-bencimidazol-2-
il]metoxi}benzoico o]

acido 3-{[6-(2,3-dihidro-1-benzofuran-6-iloxi)-1-metil-1H-
bencimidazo!-2-illmetoxi}benzoico;

(14) La composicidn farmacéuti.ca que comprende_b el
compuesto tal como se describe en cualesquiera de los incisos
del (1) al (13) o una sal farmacoldégicamente aceptable del
mismo en la forma de un ingrediente activo;

(15) La composicion farmacéutica tal como se describe en
el inciso (14) para disminuir la glucosa en la sangre,
caracterizada porque comprende el compuesto tal como se
describe en cualesquiera de los incisos del (1) al 13) o una sal
farmacolégicamente aceptable del mismo en la forma de un
ingrediente activo;

(16) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevencion de diabetes,
caracterizada porque comprende el compuesto tal éomo se

describe en cualesquiera de los incisos del (1) al (13) o una sal

farmacologicamente aceptable del mismo en la forma de un

L %0
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ingrediente activo;

(17) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevencién de diabetes
tipo 11, caracterizada poque comprende el compuesto tal como
se describe en cualesquiera de los incisos del (1) al (1\3) 0 una
sal farmacoldégicamente aceptable del mismo en la forma de un
ingrediente activo;

(18) La composicion farmaceéutica tal como se describe en
el inciso (14) para la activacion de PPARy, caracterizada
porque comprende el compuesto tal como se describe en
bualesquiera de los incisos del (1) al (13) o wuna ‘sal
farmacblégicamentfe aceptable del mismo en la forma de un
ingrediente activo;

(19) La composicion farmacéutica tal como se describe en
el incisc (14) para mejorar el metabolismo de carbohidratos o
lipidos, para mejorar la resistencia a insulina, para inhibir la
inflamacién o para inhibir el crecimiento de células de cancer,
caracterizada porque comprende el compuesto tal como se
describe en cualesquiera de los incisos del (1) al (13) o una sal
farmacolégicamente aceptable del mismo en la forma de un
ingrediente activo,;

(20) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevenciéon de una
enfermedad originada por sindrome metabdlico, caracterizada
porque comprende el compuesto tal como se describe en
cualesquiera de los‘ incisos del (1) al (13) o wuna sal
farmacoldégicamente aceptable del mismo en la forma de un
ingrediente activo; |

(21) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevencién de

hiperglucemia, hiperlipidemia, adiposidad, tolerancia a glucosa
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dafada, resistencia a insulina, glucosa en ayuno dafiada,
hipertension, higado graso, esteatohepatitis no alcohédlica,
complicaciones diabéticas, arteriosclerosis, aterosclerosis,
diabetes melitus gestacional o sindrome de ovario poliquistico,
caracterizada porque comprende el compuesto tal como se
describe en cualesquiera de los incisos del (1) al (13) o una sal
farmacoldogicamente aceptable del mismo en fa forma de un
ingrediente activo;

(22) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevencién de una
enfermedad inflamatoria, cancer, osteoporosis, osteoporosis
involucional, enfermedad neurodegenerativa, enfermedad de
Alzheimer o hiperuricemia, caracterizada porque comprende el
compuestc tal como se describe en cualesquiera de los incisos
del (1) al (13) o una sal farmacoldégicamente aceptable del
mismo en la forma de un ingrediente activo;

(23) La composicién farmacéutica tal como se describe en
el inciso (14) para el tratamiento y/o prevencién de acne,
quemadura de sol, psoriasis, eczema, enfermedad alérgica,
asma, Ulcera péptica, colitis ulcerativa, enfermedad de Crohn,
enfermedad de '. arteria coronaria, arteriosclerosis,
aterosclerosis, retinopatia diabética, maculopatia diabética,
edema macular, nefropatia diabética, enfermedad cardiaca
isquemica, trastorno cerebrovascular, perturbacién circulatoria
periférica, enfermedad autoinmune, pancreatitis, caquexia,
leucemia, sarcoma u o0jos resecos, caracterizada p'orque
comprende el compuesto tal como se describe en cualesquiera
de los incisos‘del (1) al (13) o una sal farmacolégicamente
dceptable del mismo en la forma de un ingrediente activo;

‘(24) Un activador/modulador PPARy que comprende el

compuesto tal como se describe en cualesquiera de los incisos
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del (1) al (13) o una sal farmacoldgicamente aceptable del
mismo enla forma de un ingrediente activo;

(25) E! uso del compuesto tal como se describe en
cualesquiera de los incisos del (1) al (13) o wuna sal
farmacolégicamente aceptable del mismo pa‘ra producir una
composicion farmacéutica;

(26) EI uso tal como se describe eh el incisoc (25),
caracterizado porque la composicién farmacéutica es una
composicidon para disminuir la glucosa en la sangre;

“(27) El! uso tal como se describe en el inciso (25),
caracterizado porque la composiciéon farmacéutica es una
composicion para el tratamiento y/o prevencién de diabetes;

(28) EI uso tal! como se descﬁbe en el inciso (25),
caracterizado porque la composicién farmacéutica es una
composicion para el tratamiento y/o prevencién de diabetes tipo
N

(29) E! uso tal como se describe en el inciso (25),
caracterizado porque la composicién farmacéutica es una
composicién para activar PPARY;

(30) EI uso tal como se describe en el inciso (25),
caracterizado porque la composicidén farmacéutica es una
composicidn para mejorar el metabolismo de carbohidratos o
lipidos, para mejorar la resistencia a insulina, para inhibir
inflamacién o para inhibir el crecimieﬁto de células de céancer;

(31) EI uso tal como se describe en el inciso (25),
caracterizado porque la composicién farmacéutica es una
cecmposicion para el tratamiento y/o prevencién de una
enfermedad originada por sindrome metabdlico;

(32) E! uso tal como se describe en el inciso (25),
caracterizado porque la composiciéon farmacéutica es una

composicién para el tratamiento y/o prevencién de
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hiperglucemia, hiperlipidemia, adiposidad, tolerancia a glucosa
dafiada, resistencia a insulina, glucosa en ayuno dafiada,
hipertensiéon, higado graso, esteatohepatitis no alcohélica,
complioacioyes diabéticas, arteriosclerosis, aterosclerosis,
diabetes melitus gestacional o sindrome de ovario poliquistico;

(33) E! uso tal como se describe en el inciso (25),
caracterizado porque la composicion farmaceutica es una
composicién para el tratamiento y/o prevencién de enfermedad
inflamatoria, cancer, osteoporosis, osteoporosis involucional,
enfermedad neurodegenerativa, enfermedad de Alzheimer o
hiperuricemia;

(34) EI uso tal como se describe en el inciso (25),
caracterizado porque la composicion farmacéutica es una
composicién para el tratamiento y/o prevencién de acne,
guemaduras de sol, psoriasis, eczema, enfermedad alérgica,
asma, Uulcera péptica, colitis ulcerativa, eﬁfermedad de Crohn,
enfermedad de arteria coronaria, arteriosclerosis,
aterosclerosis, retinopatia diabética, maculepatia diabética,
edema macular, nefropatia diabética, enfermedad cardiéca
isguémica, trastorno cerebrovascular, perturbacién circuiatoria
periférica, enfermedad autoinmune, pancreatitis, caquexia,
leucemia, sarcoma:. U 0jOS resecos;

(35) EI! uso tal como se describe en el inciso (25),
caracterizado porque la composicidén farmacéutica es un
activador/modulador PPARY;

(36) Un método para disminuir la glucosa en la sangre,
caracterizado porque comprende administrar una cantidad
farmacologicamente efectiva del compuesto tal como se
describe en cualesquiera de los incisos del (1) al (13) o una sal
farmacoidgicamente aceptable del rﬁismo a un animal de sangre

caliente;

%4
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(37) Un meétodo para activar PPARy, caracterizado porque
comprende administrar una cantidad farmacolégicamen}te
efectiva del compuesto tal como se describe en cualesquiera de
los incisos del (1) al (13) o wuna sal farmaccloégicamente
aceptable del mismo a un animal de sangre caliente;

(38) Un método para mejorar el metabolismo de
carbohidratos o lipidos, para mejorar la resistencia a insulina,
para inhibir inflamacién o para inhibir el crecimiento de células
de cancer, caraéterizado porque comprende administrar una
cantidad farmacolégicamente efectiva del compuesto tal como
se describe en cualesquiera de los incisos del (1) al (13) o una
sal farmacoldégicamente aceptablie del mismo a un animal de
sangre caliente;

(39) Un método para el tratamiento y/o prevenciéon de una
enfermedad, caracterizado porque comprende administrar una
cantidad farmacolégicaménte efectiva del compuesto tal como
se describe en cualesquiera de los incisos del (1) al (13) o una
sal farmacolégicamente aceptable del mismo a un animal de
sangre caliente;

(40) ElI método tal como se describe en el inciso (39),
caracterizado porque la enfermedad es diabetes;

(41) El método tal como se describe en el inciso (39),
caracterizado porque la enfermedad es diabetes tipo II;

(42) El método tal como se describe en el inciso (39),
caracterizado poar;que la enfermedad es una enfermedad
originada por sindrome metabodlico;

(43) El meétodo tal como se describe en el inciso (39),
caracterizado porque la enfermedad es hiperglucemia,
hiperlipidemia, adiposidad, tolerancia a glucosa dafada,
resistencia a insulina, glucdsa en ayuno dafiada, hipertension,

higado graso, esteatohepatitis no alcohdélica, complicaciones
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diabéticas, arteriosclerosis, aterosclerosis, diabetes melitus
gestacional o sindrome de ovario poliquistico;

(44) El método tal como se describe en el inciso (39),
caracterizado porque la enfermedad es enfermedad
inflamatoria, cancer, osteoporosis, osteoporosis invelucional
enfermedad neurodegenerativa, enfermedad de Alzheimer o
hiperuricemia,

(45) EI mét;do tal como se describe en el inciso (39),
caracterizado porque la enfermedad es acne, quemadura de sol,
psoriasis, eczema, enfermedad alérgica, asma, Ulcera péptica,
colitis ulcerativa, enfermedad de Crohn, enfermedad de arteria
coronaria, arteriosclerosis, aterosclerosis, retinopatia diabética,
maculopatia diabética, edema macular, nefropatia diabética,
enfermedad cardiaca isquémica, trastorno cerebrovascular,
perturbacién circulatoria periférica, enfermedad autoinmune,
pancreatitis, caquexia, leucemia, sarcoma u 0jos resecos; Yy

(46) El método tal como se describe en cualesquiera de
los incisos del (36) al (45), caracterizado porque el animal de
sangre caliente es un humano.

El “grupo C,-Cs alquilo” en la presente invencién, es un
grupo alquilo lineal o ramificado que tiene 1 a 6 atomos de
carbono. Los ejemplos de dicho grupo incluyen Lln grupoc metilo,
un grupo etilo, un grupo propilo, un grupo isopropito, un grupo
butilo, un grupo isobutilo, un grupo s-butilo, un grupo t-butilo,
un grupo pentilo, un grupo isopentilo, un grubo 2-metilbutilo, un
grupo neopentifo, un grupo 1-etilpropilo, un grupo héxilo, un
grupo isohexilo, un grupo 4-metilpentilo, un grupo 3-
metilpentilo, un grupo 2-metilpentilo, un grupo 1-metilpentilo y
un grupo 3,3—dim¥etilbutilo. El grupo es preferentemente un
grupo 1-etilpropilo para R' y es preferentemente un grupo

alquilo lineal o ramificado que tiene 1 a 4 dtomos de carbono
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(grupo C4-C4 alquilo), mas preferentemente un grupo metilo o
un grupo etilo (grupo C,-C, alquilo}, y mas preferentemente un
grupo metilo para otros substituyentes.

El “grupo C;-Cs cicloalquilo” en la presente invenciéh, es
un grupo ciclopropilo, un grupo ciclobutilo, Qn grupo ciclopentilo
o un grupo ciclohexilo, y es preferentemente un grupo
ciclopentilo.

El “a4tomo de haldgeno” en la presente invencidon, es un
atomo de fluoro, un atomo de cloro, un atomo de bromo o un
atomo de yodo. El atomo de haldégeno es preferentemente un
atomo de fluoro o un atomo de cloro. |

El “grupo C,-Cs hidroxialquilo” en la presente invencién,
es un grupo en el cual un grupo hidroxi esta enlazado al “grupo
Ci-Cs alquilo” mencionado anteriormente. E! grupo es por
ejemplo, un grupo hidroximetilo, un grupo hidroxietilo o un
grupo hidroxipropilo, y es preferentemente un grupo en el cual
un grupo hidroxi esta wunido a un grupo alquilo lineal o
ramificado que tiene 1 a 4 atomos de carbono (grupo C4-Cy,
alquilo substituidé con un grupo hidroxi), mas preferentemente
un grupo hidroximetilo o un grupo,2-hidroxieti|o, y aun mas
preferentemente un grupo hidroximetilo.

El “grupo alquilo halogenado C-Cs” en ‘Ia presente
invencion, es un grupo en el cual los mismos o diferentes 1 a 5
“atomos de haldgeno” mencionados anteriormente estan
enlazados al “grupo C4-Cs alguilo” mencionado anteriormente.
Los ejemplios de d.icho grupo incluyen un grupo triﬂubrometilo,
un grupo triclorometilo, un grvupo diffuorometilo, un grupo
diclorometiio, un grupo dibromometilo, un grupec fluorometilo, un‘
grupec 2,2,2-trifluoroetilo, un grupo 2,2,2-tricloroetilo, un grupo
2-bromoetilo, un grupo 2-cloroetilo y un grupo 2-fluoroetilo. EI

grupo es preferentemente un grupo en el cual los mismos o
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diferentes 1 a 5 “atomos de haldégeno” mencionados
anteriormente estan enlazados al “grupo C4-C4 alquilo”
mencionado antericrmente (grupo alguilo halogenado C4-Cy),
mas preferentemente un grupo en el cual los mismos o
diferentes 1 a 5 “adtomos de halégeno” mencionados
anteriormente estan unidos al “grupo C;-C, algquilo” mencionad_o
anteriormente (grupo alquilo halegenado C;-C;), y aun mas
preferentemente un grupo trifluorometilo.

El “grupo C,-C; alquilcarbonilo” en ia presente invencion,
es un grupo en el cual el “grupo C,-Cs alquilo” antes
mencionado esta unido a un grupo carbonilo. Los ejemplios de
dicho grupo incluyen un grupo acetilo, un grupo propioniio, un
grupo butirilo, un grupoc isobutirilo, un grupo pentanoilo, un-
grupoc pivaloilo, un grupo valerilo y un grupo isovalerilo. E!
grupo es preferentemente un grupo en el cual el “grupo C4-Cy-
alquilo” antes mencionado esta unido a un grupo carbonilo
(grupo C,-Cs alquilcarbonilo), mas preferentemente un grupo
acetilo o un grupo propionilo (grupo C,-Cj; alquilcarbonilo),l y
aun mas preferentemente un grupo acetilo.

El “grupo C,-Cs alcoxi” en la presente invencién, es un
grupo en el cual el “grupo C4-Cs alquilo” antes mencionado se
une a un atomo de oxigeno, y es un grupo alcoxi lineal o
ramificado que tiene 1 a 6 atomos de carbono. Los ejemplos de
dicho grupo incluyen un grupo metoxi, un grupo etoxi, un grupo
propoxi, un grupo isopropoxi, un grupo butoxi, un grupo
isobutoxi, un grupo s-butoxi, un grupo t-butoxi, un grupo pentoxi
y un grupo 2-metilbutoxi. El grupo es preferentemente un grupe
alcoxi lineal o ramificado que tiene 1 a 4 atomos de carbono
(grupo C4-C,4 aicoxi), y mas preferentemente un grupo metoxi o
un grupo isopropoxi.

El “grupo C,-C; alcoxicarbonilo” en la presente invencién,
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es un grupo en el cual el “grupo C¢-C4 alcoxi” antes mencionado
se une a un grupo carbonilo. Loé ejemplos de dicho grupov
incluyen un grupo metoxicarbonilo, un grupo etoxicarbonilo, un
grupo propoxicarbonilo, un grupo isopropoxicarbonilo, un grupo
butoxicarbonilo, un gfupo isobutoxicarbonilo, un grupo s-
putoxicarbonilo, un grupo t-butoxicarbonilo y un grupo
pentoxibarboni!o. El grupo es preferentemente un grupo en el
cual el “grupo C,-C4-alcoxi” antes mencionado se une a un
grupo carbonilo (grupo C,-Cs alcoxicarb_onilo), mas
preferentemente un grupo metoxicarbonilo o un grupo
etoxicarbonilo (grupo C,-C; alcoxicarbonilo), y atn mas
preferentemente un grupo metoxicarbonilo.

El “grupo a!co.xi halogenado C;-C¢" en la presente
invencién; es un grupo en el cual los mismos o diferentes 1 a 5
“atomos de haldgeno” antes mencionados estan unidos al
“grupo C,-Cs alcoxi” antes mencionado. Los ejemplos de dicho
grupo incluyen un grupo trifluorometoxi, un gr'upo triclorometoxi,
un grupo difluoror;etoxi, un grupo fluorometoxi, un grupo 2,2,2-
trifluoroetoxi, un grupo 2,2,2-tricloroetoxi, un grupo 2-
bromoetoxi, un grupo 2-cloroetoxi y un grupo 2-fluoroetoxi. El
grupo es preferentemente un grupo en el cual los mismos o
diferentes 1 a 5 “atomos de haldégeno” antes mencionados estan
unidos al “grupo C;-C, alcoxi” antes méncionado (grupo alcoxi
halogenado C,-C4), mas preferentemente un grupo en el cual
fcs mismos o diferentes 1 a 5 “atomos de haldgeno” antes
mencionados'estén unidos al “grupo C4-C, alcoxi” antes
mehcionado (grupo alcoxiv halogenado C-C,), y aun mas
preferentemente un grupo trifluorometoxi.

El “grupo C,-C; alquilcarboniloxi” en la presente
invencion, es un grupo en el cual el “grupo C(C,-Cy

alguilcarbonilo” antes mencionado esta unido a un atomo de
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oxigeno. Los ejemplos de dicho grupo incluyen un grupo
acetoxi, un grupo propioniioxi, un grupo butiriloxi, un grupo
isobutiriloxi. El grupo es preferentemente un grupo en el cual el
“grupo C,-Cs alquilcarbonilo” antes mencionado estad enlazado a
un &atomo de oxigeno (grupo C,-Cs alquilcarboniloxi), mas
preferentemente un grupo acetoxi o un grupo propioniloxi (grupo

C,-C; alquilcarboniloxi), y aun mas preferentemente un grupo

acetoxi.
El “grupo C,-C; alcoxicarboniloxi®” en la presente
invencién, es un grupo en el cual el “grupo C,-Cy

alcoxicarbonilo” antes mencionado esta enlazado a un atomo de
oxigeno. Los ejemplos de dicho grupo incluyen un grupo
metoxicarboniloxi, un grup§ etoxicarboniloxi, un arupo
propoxicarboniloxi, un grupo isopropoxicarbovni!oxi, un grupo
butoxicarboniloxi y un grupo isobutoxicarboniloxi. El grupo es
preferentemente un grupo en el cual el f“grupo C,-Cs
alcoxicarboniio” antes mencionado esta enlazado a un atomo de
oxigeno (grupo C,-Cs alcoxicarboniloxi)v, mas preferentemente
un grupo metoxicarboniloxi o un grupo etoxicarboniloxi (grupo
C,-C; alcoxicarboniloxy), y ain mas preferentemente un grupo
metoxicarboniloxy?>

El “grupo C,-C; alquilcarbonilamino”™ en l‘a presente
invencién, es un grupo en el cual un grupo carbonilo con el
“grupo C4-Cg alquilo” antes mencionado enlazado al mismo esta
enlazado a un grupo amino. Los ejemplos de dicho grupo
incluyen un grupo acetamido, un grupo etilcarbonilamino, un
grupo propilcarbonilamino, un grupo isopropilcarbonilamino y un
grupo butilcarbonilamino. El grupo es preferentemente un grupo
en el cual el grupo carbonilo con el “grupo C4-C4 alquilo” antes
mencionado enlazado al mismo, esta enlazado a un grupo amino

(grupo C,-C; alquilcarbonilamino), y mas preferentemente un
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grupo acetamido o un grupo etilcarbonilamino (grupo C,-Cgj
alquilcarbonilamino).

El “grupo C,-C; alcoxicarbonilamino”™ en la presente
invencién, es un grupo en el cual un grupo carbonilo con el
“grupo C4-Cs alcoxi” antes mencionado enlazado al mismo esta
enlazado a un grupo amino. Los ejemplos de dicho grupo
incluyen un grupo metoxicarbonilamino, un grupo
etoxicarbonilamino, un grupo propoxicarbonilamino, un grupo
isopropoxicarbonilamino, un grupo butoxicarbonilamino, un
grupo isobutoxicarbonilamino y un grupo s-butoxicarbonilamino.
£l grupo es preferentemente un grupo en el cual un grupo
carbonilo con el “grupe C4-C, alcoxi” antes mencionado
enlazado ai mismo, esta enlazado a un grupo amino (grupo C,-
Cs; alcoxicarbonilamino), mas preferentemente un grupo
metoxicarbonilamino o un grupo etoxicarbonilamino (grupo C,-
C; alcoxicarbonilamino), y aun mas preferentemente un grupo
metoxicarbonilamino.

El “grupo C4-Cgs alquilsulfonilamino”™ en la presente
invencion, es un grupo en el cual un grupo sulfonilo con el
“grupo C4-Cg alquilo” antes mencionado enlazado al mismo esta
enlazado a un grupo amino. Los ejemplos de dicho grupo
incluyen un grupo metilsulfonilamino, un grupo etilsulfonilamino,
un grupo propilsulfonilamino, un grupo isopropilsulfonilamino y
un grupo butiisulionilamino. El grupo es preferentemente un
grupc en el cual el grup'o sulfonilo con el “grupo C;-C,4 alquilo”
antes mencionado enlazado al mismo, esta enlazado a un grupo
amino (grupo C,-C, alquilsulfonilamino), mas preferentemente
un grupo metilsulfonilamino o un grupo etilsulfonilamino (grupo
mono-C,-C, alquilsulfonilamino), y aun mas preferentemente un
grupo metiisulfonilamino.

El “grupo di-(C4-Cs alguil)amino” en i{a presente invencién,
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es un grupo en el cual los mismos o diferentes dos “grupos Cy-
Ce alquilo” antes mencionados estan enlazados a un grupo
amino. Los ejemplos de dicho grupo incluyen un grupo
dimetilamino, un grupo dietilamino, un grupo dipropilamino, un
grupo diisopropilamino, un grupo dibutilamino, un grupo
diisobutilamino, un grupo dipentilamino, un grupo
-
diisopentilamino, un grupo dineopentilamino, un grupo
dihexilamivno, un grupo N-etil-N-metilamino, un grupo N-metil-N-
propilamino, un grupo N-isopropil-N-metilamino, un grupo N-
butil-N-metilamino, un grupo N-isobutil-N-metilamino, un grupo
N-metil-N-pentilamino, un grupo N-isopentil-N-metilamino, un

grupo N-etil-N-propilamino, un grupo N-etil-N-isopropilamino, un

grupo N-butil-N-etilamino y un grupo N-etil-N-isopentilamino. EI

. grupo es preferentemente un grupo en el cual los mismos o

diferentes dos “grupo C;-C, alquilo” antes mencionado estan
unidos a un grupo amino (grupo di-(C4-C4 alquil)amino), mas
preferentemente un grupo dimetilamino, un grupo dietilamino un
grupo N-etil-N-metilamino (grupo di-(C;-C, alquil)amino), y aun
mas preferentemente un grupo dimetilamino.

Ei “grupo Cs-Cqp alquilo” en la presente invencion, es un
grupo de hidrocarburo aromatico que tiene 6 a 10 atomos de
carbono. EIl grupo es preferentemente un grupo fenilo o un
gfupo naftilo, y mas preferentemente un grupo fenilo.

El “grupo heterociclico” en la presente invencidn, es un
grupo heterociclico de cuatro a siete miembros que contiene de
1 a 3 atomos de azufre, atomos de oxigeno y/o atomos de
nitrégeno y puede contener ademas 1 6 2 atomos de nitrégeno y

~-

en el cual dos atomos de oxigeno pueden estar enlazados al
atomo de azufre. Los ejemplos de dichoc grupo incluyen “un
grupo heterociclico aromatico” tal como un grupo furilo, un

grupo tienilo, un grupo pirrolile, un grupo azepinilo, un grupo
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pirazolilo, un grupo imidazolilo, un grupo oxazolilo, un grupoc
isoxazolilo, un grupo tiazolilo, un grupo isotiazolilo, un grupo
1,2,3-oxadiazolilo, un grupo triazolilo, un grupo tetrazolilo, un
grupo tiadiazolilo, un grupo piranilo, un grupo piridilo, un grupo
piridazinilo, un grupo pirimidinilo y un grupo pirazinilo; y “g.rupo
heterociclico parcial o completamente saturado reducido” tal
como un grupo tetrahidropiranilo, un grupo tetrahidrotienilo, un
grupo morfolinilo, un grupo tiomorfolinilo, un grupo pirrolidinilo,
un grupo pirrolinilo, un grupo imidazolidinilo, un grupo
pirazolidinilo, un +grupo piperidinilo, un grupo piperazinilo, un
grupo oxazolidinilo, un grupo isoxazolidinilo, wun grupo
tiazolidinilo, un grupo pirazolidinilo, un grupo dioxolanilo y un
grupo dioxanilo. El grupo heterociclico antes mencionado puede
ser fusionado con otro grupo ciclico tal como un aniilo de
benceno (“grupo heteroarilo biciclico fusionado”). Los ejemplos
de dicho grupo incluyen un grupo benzotienilo, un grupo
benzotiazolilo, un grupo benzoxazolilo, un grupo
isobenzofuranilo, un grupo 1,3-dihidroisobenzofuraniio, un
grupo gquinolilo, un grupo 1,3-benzodioxolanilo, un grupo 1,4-
benzodioxanilo, un grupo indoliio, un grupo iscindolilo y un
grupo indolinilo. EI grupo es preferentemente un grup‘o
heterociclico de seis miembros o un grupo heteroarilo bicic‘!.ico
fusionado que contiene 1 a 3 atomos de azufre, atomos de
oxigeno y/o atomos de nitrobgeno, mas preferentemente un
grupo piridilo, un grupo morfolinilo, un grupo tetrahidro-2H-
pirano, un grupo 2,3-dihidro-1-benzofurano o un grupo 1,3-
benzodioxole, atin mas preferentemente un grupo 3-piridilo, un
grupo 4-morfolinilo, un grupo tetrahidro-2H-piran-4-ilo, un grupo

2,3-dihidro-1-benzofuran-6-ilo o un grupo 1,3-benzodioxol-5-ilo,

~y particularmente, preferentemente un grupo 2,3-dihidro-1-

=<

benzofuran-6-ilo.
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El “grupo Ce-Cyo arilo el cual puede ser substituido con 1 a
5 grupos seleccionados independientemente del Gr'upo
Substituyente a” en la presente invencién, es el “grupo Cs-Cyp
arilo” antes mencionado que puede ser substituido con 1 a5
grupos seleccionados independientemente del Grupo
Substituyente a. Dicho grupo para R' es preferentemente un
grupo fenilo el cual puede ser substituido con 1 a 3 grupos
seleccionados independientemente de un atomo de haldgeno, un
grupo C.-Cs alquilo, un grupo C;-Cs alcoxi, un grupo alcoxi
halogenado C;-C¢ Vv un grupo amino, mas preferentemente un
grupo 2-fluorofenilo, un grupo 3-fluorofenilo, un grupo 3-
clorofenilo, un grupo 2,5-difluorofenile, un grupo 4-cloro-3-
fluorofenilo, un .grupo 3-cloro-4-fluorofenilo, un grupo 4-
metilfenilo, un grupo 3-eti!fenflo, un grupo 3,4-dimetilfenilo, un
grupo 3-trifluorometoxifenilo, un grupo 3-metoxifeniloe, un grupo
3-metoxi-4-metilfenilo o un grupo 4-amino-3,5-dimetilfenilo, y
aun mas preferentemente un grupo 2-fluorofenilo, un grupo 3-
fluorofenilo, un grupo 3-clorofenilo, un grupo 2,5-difluorofenilo,
un grupo 4-cloro-3-fluorofenilo, un grupo 3-cloro-4-fluorofenifo o
un grupo 4-metiifenilo. Dicho grupo para R® es preferentemente:
un grupo fenilo substituido con 1 a 3 atomos de fluoro y/o
grupos carboxilo, y mas preferentemente un grupo 3-

carboxilfenilo o un grupo 3-carboxil-5-fluorofeniio.

~1 u
=i
et

grupo heterociclico el cual puede ser substituido con 1
a 3 grupos seleccionados independientemente del Grupo
Substftuyente a” en la presente invencién, es el “grupo
heterociclico” antes mencionado el cual puede ser substituido
con ‘1 a 3 grupos seleccionados independientemente del Grupo
Substituyente a. Dicho grupo es preferentemente un grupo

piridilo substituido con 1 a 3 grupos seieccionados

independientemente de un atomo de haldgenc y un grupoc C,-Cs

194
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alcoxi, un grupo piridilo, un grupo tetrahidro-2H-piran-4-ilo, un
grupo tetrahidrofuran-3-ilo, un grupo 2,3-dihidro-1-benzofuran-
B6-ilo o un grupo 1,3-benzodioxol-5-ilo, y mas preferentemente
un grupo 2,3-dihidro-1-benzofuran-6-ilo.

En la presente invencién, R' es preferentemen'te un grupo
1-etilpropilo, un grupo fenilo el cual puede ser substituido con 1
a 3 grupos seleccionados independientemente de un atomo de
halégeno, un grupo C;-Cg alquilo, un grupo C4-Cs alcoxi, un
grupo alcoxi halogenado C:-Cs y un grupo amino, o un grupc_i
2,3-dihidro-1-benzofuran-6-ilo. R' es mas preferentemente un
grupo 1-etiipropilo, un grupo 2-fluorofenilo, un grupo 3-
fluorofenilo, un grupo 3-clorofenilo, un grupo 2,5-difluorofenilo,
un grupo 4-clorol3-fluorofenilo, un grupo 3-cloro-4-fluorofenilo,
un grupo 4-metilfenilo, un grupo 3-etilfenilo, un grupo 3,4-
dimetilfenilo, un grupo 3-trifluorometoxifenilo, un grupo 3-
metoxiferiio, un grupo 3-metoxi-4-metilfenilo, un grupo 4-amino-
3,5-di‘metilfeni!o o> un grupo 2,3-dihidro—1—benzofur.an—G—Ho. R’
es alin méas preferentemente un grupo 2-fluocrofenilo, un grupo
3-fluorofenilo, un grupo 3-clorofenilo, un .grupo 2,5-
difluorofenilo, un grupo 4-cloro-3-fluorofenilo, un grupo 3-cloro-
4-fluorom;nilo, un grupo 4-metilfenilo o un grupo 2,3-dihidro-1-
benzofuran-6-ilo.

Fn la presente invencién, R? es preferentemente un grupo'
metilo.

En la presente invencion, R® es preferentemente un grupo
feniloc substituide con 1 a 3 atomos de fluoro y/o grupos
carboxilo. R® es mas preferentemente un grupo 3-carboxifenilo o
un grupo 3-carboxil-5-fluorofenilo.

En la presente invencién, Q es preferentemente un grupo
representade por fa férmuia =CH-.

El derivado de heterocarilo biciclico fusionado o sal
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farmacoldégicamente aceptable del mismo que tiene la férmula
general () de acuerdo con la presente invencidén incluye todos
los isémeros (tal como isé6mero de ceto-enol, un diasteredmero,
un isémero optico, un rotadmero, etc.).

Ei derivado de heteroarilo biciclico fusionade ¢ sal
farmacolégicamente aceptable del mismo que tiene la féormula
general (1), de acuerdo con la presente invencidén tiene varios

isdmercs debido a que el atomo(s) de carbono asimétrico existe

en la molécula. Estos isomeros y mezclas de estos isémeros de

la presente invencidén estan todos representados por una
féormula simple, especificamente, la férmula general (I). Por
consiguiente, la presente invencion incluye todos estos
isbmeros y mezclas de estos isbmeros en proporciones
arbitrarias.l '

Los esterecisémeros antes mencionados pueden ser
obtenidos sintetizando Ios_compuestos de la presente invencién
utitizando un compuesto de material sin procesar opticamenie
activo o utilizando una sintesis asimétrica o una técnica de
sintesis asimétrica o mediante aislamiento del compuesto
sintetizado de la presente invencién a través de una resolucion
dptica comitn ¢ método de separacion, si asi se desea.

La sal farmacoldégicamente aceptable del mismo”

‘representa una sal que puede ser obtenida haciendo reaccionar

el derivado de heteroarilo biciclico fusiocnado que tiene la
6rmula general (1) de acuerdo con la presente invencién que
tiene un gero basico tal como un grupo‘amino con un acido o
hacer reaccionar el derivado que tiene un grupo acido tai como
un grupo carboxilo con una base. |

Los ejemplos preferidos de la sal basada en el grupo

basico, incluyen hidrohaluros tal como hidrofluoruros,

hidrocloruros, hidrobromuros e hidroyoduros; sales de acido

2946
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inorganico tales como nitratos, percloratos, sulfatos y fosfatos;

suifatos de atquilo tal como metanosulfonatos y
etanosulfonatos; sulfonatos de haloalquilo fal como
trifluorometanosuifonatos; sulfonatos de arile tal como

bencenosulfonatos y p-toluenosulfonatos; y sales de acido

organico tales como acetatos, malatos, fumaratos, succinatos,
citratos, ascorbatos, tartratos, oxalatos y maleatos,

Por otra parte, los ejemplos preferidos de la sal basada en
un grupo acido incluyen sales de metal alcali tal como sales de
sodio, sales de potasio y sales de litio; sales de metal de tierra
alcali tales como sales de calcio y sales de magnesio; y sales
de metal tal como sales de aluminio y sales de hierro.

El derivado de heteroarilo biciclico fusionado o sal
farmacologicamente aceptable del mismo que tiene la formula
general (l) de acuerdo con la presente invencién, pueden
absorber humedad o absorber agua para formar un hidrato
cuando se deja asentar en el aire o0 en un paso de purificacién o
preparacidon, y dicho hidrato también esta incluido en ia sal de
fa presente invencion.

El derivado de heteroarilo biciclico fusionado o sal
farmacoldégicamente aceptable del mismo que tiene la férmula
general (i) de acuerdo con la presente invenbién, puede
absorber otro soluente(s) especifico para formar un solvato, y

dicho soivato también estda incluido en {a sal de la presente

invencion.

Los ejemplos. especificos del compuesto qu'e tiene la
formula general (I) de acuerdo con la presente invencion,
incluyen compuestos mostrados en la siguiente Tabla 1; sin
embargo, la presente invencién no esta limitada a estos grupos.

Las abreviaturas en la siguiente Tabla 1 son como Se

indican. En forma especifica,
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Me representa un grupo metiifo,

Et representa un grupo etilo,

1-Et-Pr representa un grupo 1-etilpropilo,

Cicpent representa un grupo ciclopentilo,

Ph representg un grupo fenilo,

3-CO,H-Ph representa un grupo 3-carboxifenilo,

4-Mor representa un grupo 4-morfoliniio,

5-CO,H-3-Py representa un grupo 5-carboxi-3-piridilo, .
Het (A) representa un grupo tetrahidro-2H-piran-4-ilo,
Het (B) representa un grupo tetrahidrofuran-3-ilo,

Het (C) representa un grupo 2,3-dihidro-1-benzofuran-6-

Het (D) representa un grupo 1,3-benzodioxol-5-ilo.

(Tabla 1)
[(Formuia 2]
“ T
1 . :
R\O \Q ;?;)\/O\Rs
Me
(la)

Compound No. r! Q r®
1-1 Et =CH~- 2-C0O;E-Ph
1-2 Et =CH~ 2-CO,Et-Ph
1-3 Et =CH- 3-CO,H-Ph
1-4 Et =CH~ 3-C0Oy;Me-Ph
1-5 Et =CH~ 4-CO,H-Ph
1-6 Et =CH- 4-C0O,Et-Ph
1-7 Et =CH-~ 5-COzH~-3~Py
1-8 Bt =CH- 5-CO,Me-3-Py
1-9 Et N 2-C0O;H-Ph
1-10 Et N 2-CO;Et-Ph
1-11 Et N 3-CO,H-Ph
1-12 Et N 3-CO;Me~-Ph
1-13 Et N 4-CO,H-Ph
1-14 Et N 4-C0O,Et-Ph
1-15 Bt N 5-C0OyH-3~Py
1-16 Et N 5-COMe-3-Py
1-17 Ph =CH- 2-C0O;E~-Ph
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1-20
1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
1-29
1-30
1-31
1-32
1-33
1-34
1-35
1-36
1-37
1-38
1-39
1-40
1-41
1-42
1-43
1~44
1-45
1-46
1-47
1-48
1-49
1-50
1-51
1-52
1-53

1-54
1-55
1-56
1-57
1-58
1-59
1-60
1-61
1-62
1-63

Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
3-F-Ph
3-F-Ph
3-F~Ph
3-F-Ph
3-F~Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-Cl-Ph
3-Cl~-Ph
3-Cl-Ph
3-C1-Ph
3-Cl-Ph

3-Cl-Ph
3-Cl-Ph
3-C1-Ph
3-Cl-Ph
3-Cl-Ph
3-C1l-Ph
3-Cl-Ph
3-C1l-Ph
3-Cl-Ph
3~C1l-Ph

30

=CH-

=CH-
=CH-

z 'z

Z =2 =2 2 =2

=CH-
=CH-
=CH-

=CH-~

=CH-

Z 2 zZ2 2=

N
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2-COEt-Ph
3~CO,H-Ph
3-CO;Me~Ph
4-COzH-Ph
4-CO2Et~Ph
5-C0O,H~3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO2Et-Ph
3~COH~Ph
3-CO;Me-Ph
4-COyH~-Ph
4-COEt-Ph
5-CO,H-3-Py
5-C0O;Me~3-Py
2-CO,H~-Ph
2-COzEt-Ph
3-CO2H~Ph
3~COyMe~Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H~3-Py
5-CO;Me~3-Py
2-COzH~-Ph
2-COzEt-Ph
3-CO,H~Ph
3-CO;Me~-Ph
4-COH-Ph
4-CO,Et-Ph
5-C0O,H~3~Py
5-CO,Me-3-Py
2-CO,H-Ph
2-CO2Et~Ph
3-CO,H~-Ph
3-CO;Me~Ph
4-C0O3H~Ph

4-CO,Et-Ph
5-CO,H-3-Py
5-CO,Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me-Ph
4-CO,H-Ph
4-CO,Et-Ph

5-CO,H-3-Py
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1-90
1-91
1-92
1-93
1-94
1-85
1-96
1-97
1-98
1-99
1-100
1-101
1-102
1-103
1-104
1-105
1-106
1-107
1-108

31

2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4~C1,-Ph
2,4-Cl,-Ph
2,4-Cl,~Ph
4-Cl-3-F-Ph
4-C1-3-F-Ph
4-C1l-3~F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-C1l-3-F-Ph
4~-C1-3-F-Ph
4-C1l-3-F-Ph
4-C1-3~F-Ph
4~Cl-3-F-Ph
4-C1-3-F-Ph
4~C1~3-F-Ph

Z o= =z 32 2 3 9%

CH-
CH-
CH-
CH-
CH-
CH-
CH-
CH-

N
N
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2-COEt-Ph
3-CO;H-Ph
3-CO;Me~-Ph
4-CO,H~Ph
4-C0OEt~Ph

- 5-CO,H-3-Py

5-CO;Me~3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H~Ph
3-CO,Me~Ph
4~CO,H-Ph
4-C0OEt-Ph
5-COH-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H~Ph

3-CO,Me-Ph
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= 3-Cl-4-F-Ph N 4-COEt-Ph
3-C1-4-F-Ph N 5-COsH~3~Py
3-Cl-4~-F-pPh N 5-CO;Me-3~Py
4-NH,-3, 5-Me,-Ph =CH~ 2-C0O,H-Ph
4-NHy-3, 5-Me,-Ph =CH~- 2-CO;Et-Ph
4-NH,-3, 5-Me,-Ph =CH- 3-CO,H~Ph
4-NH,-3, 5-Me,-Ph =CH~- 3-CO;Me~Ph
4-NH,-3, 5-Me,-Ph =CH- 4-CO,H-Ph
4-NH,-3, 5-Me,-Ph =CH- 4-COEt-Ph
4-NH,-3, 5-Me,~Ph =CH- 5-CO,H-3-Py
4-NH,-3, 5-Me,-Ph =CH~ 5-COMe-3~-Py
4-NH,-3, 5-Me,~Ph N 2-CO,H~Ph
4-NH,-3, 5-Me,-Ph N 2-COEt-Ph
4-NH,~3, 5-Me,~Ph N 3-COH-Ph
4-NH,-3, 5-Me,~Ph N 3-CO;Me-Ph
4-NH,-3, 5-Me,-Ph N 4-CO,H-Ph
4-NH,-3, 5-Me>~Ph N 4-CO,Et-Ph
4-NH,-3, 5-Me,=Ph N 5~C0O,H-3-Py
4-NH,~-3, 5~Me,~-Ph N 5-C0OMe-3-Py
3-Py =CH- 2-CQO,BE-Ph
3-Py =CH- 2-CO;Et-Ph
3-Py =CH- 3-CO;H~Ph
3-Py =CH- 3-CO,Me~-Ph
3-Py =CH- 4~CO,H-Ph
3-Py =CH- 4-COEt-Ph
3-Py =CH- 5-COH~3-Py
3-Py =CH- 5-C0OyMe-3~Py
3-Py N 2-CO,H-Ph
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Cycpent =CH- 3-COH-Ph
Cychex =CH- 3~-CO,H~-Ph
2-F-Ph =CH- " 3-COyH-Ph
4-F-Ph =CH- 3-C0OyH~-Ph
2~Me-Ph =CH~- 3-CO,H~Ph
3-Me-Ph =CH- 3-CO;H-Ph
4-Me~-Ph =CH- 3-CO,H~-Ph
2-Et-Ph =CH- 3-~C0O,H-Ph
3-Et-Ph =CH- 3~C0O,H-Ph
4-Et-Ph =CH-~ 3-CO,H-Ph
2-0Me-Ph =CH- 3~-CQOH~-Ph
3-0OMe-FPh =CH~ 3-CO,H-Ph
4-0OMe~Ph =CH- 3-CO,H-Ph
3-CF3-Ph =CH- 3-COH-Ph
3~-0CF3-Ph =CH- 3-CO,H-Ph
3-NMe,-Ph =CH~- 3-COH-Ph
2,4-¥,-Ph =CH~ 3-CO;H-Ph
2,5-F,-Ph =CH- 3-CO,H~Ph
3,4-F,~Ph =CH- 3-C0O,H-Ph
3,5-F,-Ph =CH~- 3~CO,H-Ph
2-F-4-Me-Ph =CH- 3-CO,H-Ph
4-F-2-Me-Ph =CH~- 3-COzH~-Ph
2-F-5-Me-Ph =CH- 3-C0O2H-Ph
5-F~-2~Me-Ph =CH- 3-CO,H-Ph
3-F-4~Me-Ph =CH- 3-CO,H~Ph
4~F~3-Me-Ph =CH- 3-CO,H-Ph
3-F-5~-Me~Ph =CH- 3-COzH~Ph
2-F-4-0Me~-Ph =CH- 3-CO;H-Ph
4-F-2-0Me-Ph =CH- 3-COpH-Ph
2-F-5-CMe-Ph =CH- 3-CO,H-Ph
5-F-2-0Me-Ph =CH- 3~COyH~Ph
3-F-4-OMe-Ph =CH- 3-CO,H-Ph
4-¥-3-0Me~-Ph =CH- 3-CO3H-Ph
3~F~5~CMe-Ph =CH- 3-COzHE~Ph
2,4-Mey-Ph =CH- 3-CO,E-Ph

2,5-Me,-Ph =CH- 3-CO2H~-Ph

A0L
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1-198
1-199
1-200
1-201
1-202
1-203
1-204
1-205
1-206
1-207
1-208
1-209
1-210
1-211
1-212
1-213
1-214
1-215
1-216
1-217
1-218
1-219
1-220
1-221
1-222
1-223
1-224
1-225
1-226
1-227
1-228

En

ia

34
3,4-Me,>-Ph =CH-
3, 5-Me,-Ph =CH-

2-0Me-4-Me-Ph =CH-
4-OMe-2-Me-Ph =CH-
2-0OMe-5-Me-Ph =CH-
5-0OMe~2~Me-Ph =CH-
3-OMe-4-Me-Ph =CH~-
4-0OMe-3-Me-Ph =CH-
3-OMe-5-Me-Ph =CH~-
3-Cl-5-F-Ph =CH-
Het (A) =CH~-
Het (B) =CH-
Het (C) =CH-
Het (D) =CH-
3-F-Ph =CH-
4-F-Ph =CH~-
3-C1-Ph =CH-
4-C1-Ph =CH-
3-Me-Ph =CH-
4-Me-Ph =CH-
3-OMe-Ph =CH-
4-0OMe—-Ph =CH-
4-Cl-3-F-Ph =CH-
4-Me-Ph N
4-Me-Ph N
3, 4~-Me,~Ph N
1:3,4~Me2—Ph N
3, 5-Me,-Ph N
3,5~Me,-Ph N
3-F-4-Me-Ph N
3-F-4-Me-Ph N
Tabla 1, los compuestos

preferidos

202

3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H-Ph
3-CO,H~5-F-Ph
3-CO,H-5-F-Ph
3-CO,H-5-F-Ph
3-CO,H-5-F-Ph
3-CO,H-5-F-Ph
3-CO,H-5-F-Ph
3-CO,H-5~F-Ph
3=-COsH-5-F~Ph
3-CO,H-5-F-Ph
3-CO,H-Ph
3-CO,H-5-F-Ph
3-CO,H-Ph
3-CO,H-5-F-Ph
3-CO,H-Ph
3-CO,H-5-F-Ph
3-CO,H-Ph
3-CO,H-5-F-Ph

scn los

compuestos Nos. 1 a 19, 1 a 27, 1 a 35, 1 a 43, 1 a 50, 1 a 59,

1299, 14107, 1a 115, 12123, 1a131,1a 139, 1 a 161, 1 a

164, 1 a 168, 1 a 170, 1 a 173, 1 a 175, 1 a 176, 1 a 179, 1

188, 1 a 1988, 1

222, 1 a2

23, 1T a 224y 1 a2227.

a 204, 1 a 210, 1 a 217, 1 a 220, 1 a 221, 1

a

a
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Los compuestos més preferidos son

acido 3-{[6-(3-flucrofenoxi)-1-metil-1H-bencimidazol-2-
iljmetoxi}benzcico (Compuesto No. 1 a 35),

acido 3-[6-(3-clorofenoxi)-1-metil-1H-bencimidazol-2-
ilmetoxilbenzoico (Compuesto No. 1 a 51),

acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metjii-1H-
bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1 a 99),

acido 3-{[6-(3-cloro-4-fluorofenoxi)-1-metil-1H-
bancimidazol-2-illmetoxi}benzoico (Compuesto No. 1 a 115},

acido 3-{[6-(4-amino-3 ,5-dimetilfenoxi)-1-metil-1H-
pencimidazol-2-iljmetoxi}benzcico (Compuesto No. 1 a 131),

acido 3-{[6-(1-etilpropoxi)-1-metil-1H-bencimidazol-2-
iilmetoxilbenzoico (Compuesto No. 1 a 161),

acido 3-{[6-(2-fluorofenoxi)-1-metil-1H-bencimidazol-2-
ifimetoxilbenzoico (Compuestio No. 1 a 164),

acido 3-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-
ilflmetoxitbenzoico (Compuesto No. 1 a 168),

acido 3-{[6-(3-etilfenoxi}-1-metil-1H-bencimidazol-2-
ilImetoxitbenzoico (Compuesto No. 1 a 170),

acido 3-{[6-(3-metoxifenoxi)-1-metil-1H-hencimidazol-2-
illmetoxi}benzoico (Compuesto No. 1 a 173),

acido 3-({1-metil-6-[3-(trifluorometoxi)fenoxi]-1H-
hencimidazol-2-il}metoxi)benzoico (Compuesto No. 1 a 176),

acido 3-{[6-(2,5-difluorofenoxi)-1-metii-1H-bencimidazol-2-
E,!]metoxi}benzoicoJCompuesto No. 1 a 179),

acido 3-{[6-(3,4-dimetilfenoxi)-1-metil-1H-bencimidazol-2-
i'lmetoxi}benzoico (Compuesto No. 1 a 198),

acido 3-{[6-(3-metoxi-4-metilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1 a 204),

acido 3-{[6-(2,3-dihidro-1-benzofuran-6-iloxi)-1-metil-1H-

hencimidaze!l-2-illmetoxilbenzoico (Compuesto No. 1 a 210),
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acido 3-{[3-metil-5-(4-metilfenoxi)-3H-imidazo[4,5-
blpiridin-2-iljmetoxi}benzoico (Compuesto No. 1 a 221),
acido 3-fluoro-5-{[3-metil-5-(4-metiifenoxi)-3H-imidazo{4,5-
b]pir%din-2—i!]met6>§i}benzoico (Compuesto No. 1 a 222) vy
5 acido 3-{[5-(3,4-dimetilfenoxi)-3-metil-3H-imidazo[4,5-
blpiridin-2-iljmetoxi}benzoico (Compuesto No. 1 a 223).
Los compuestos ain mas preferidos son
acido 3—;{6—(3-fluorofenoxi)—1-metil—‘lH~bencimidazo!-2-
illmetoxi}benzoico (Compuesto No. 1 a 35),
10 acido 3-[6-(3-clorofenoxi}-1-metil-1H-bencimidazol-2-
ilmetoxilbenzoico (Compuesto No. 1 a 51),
acido 43—{[6—(4—c!oro—3-fluorofenoxi)-1-meti!-1H-
bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1 a 99),
acido 3-{[6-(3-cloro-4-fluorofenoxi)-1-metil-1H-
15 bencimidazol-2-il]metoxi}bevnzoico (Compuesto No. 1 a 115),
acido 3-{[6-(2-fluorofenoxi)-1-metil-1H-bencimidazcl-2-
iflmetoxitbenzoico (Compuesto No. 1 a 164),
~acido 2-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-
iffmetoxi}benzoico (Compuesto No. 1 a 168),
20 acido 3-{[6-(2,5-difluorofenoxi)-1-metil-1H-bencimidazol-2-
iiflmetoxi}benzoico (Compuesto No. 1 a 179) y
acido 3-{[6-(2,3-dihidro-1-benzofuran-6-iloxi)-1-metil-1H-
bencimidazoi-2-illmetoxi}benzoico (Compuesto No. 1 a 210).
Ventajas de la invencidn
25 lLos derivados de heteroarilo biciclico fusionados ¢ sales
farmaco!égicameﬁte aceptables de los mismos que tienen la
formula general (i) de acuerdo con la presente invencidon, se ha
descubierto que tienen un excelente efecto hipogiucémico, el
efecto de mejorar*el metabolismo de carbohidratos o lipidos, el

30 efectoc de mejorar la resistencia a insulina o el efecto de

" mejorar el denominado, sindrome metabélico tal como




arteriosclerosis, hipertension, enfermedad cardiovascular o
complicaciones derivadas de los mismos o0 una patoiogia
originada por diversas inflamaciones. También se hz
descubierto que los compuestos son ligandos que actian en
5 PPARy y por consiguiente tienen el efecto de inhibir el
crecimiento de las células cancerigenas. Los compuesfos son
tUtiles en un agente terapéutico o agente profilactico para
sindrome metabdlico, especificamente, una enfermedad tal
como diabetes, hiperglucemia, hiperlipidemia, adiposidad,
10 tolerancia 2 giucosa dafiada (IGT), resistencia a insuli'na,
glucosa en ayunoﬁr dafiada (IFG), hipertensién, higado graso,
esteatohepatitis no alcohélica (NASH), complicaciones
diabéticas (tales como retinopatia, nefropatia o neuropatia),
arteriosclerosis, diabetes melitus gestacional (GDM) o sindrome
15 de ovario poliquistico (PCOS), enfermedades inflamatorias
(tales como osteoartritis, dolor o enteritis inflamatoria), acné,
guemaduras de sol, ‘psoriasis, eczema, enfermedad alérgica,
asma, ulcera péptica, colitis ulcerativa, enfermedad de Crohn,
enfermedad de arteria coronaria, arteriosclerosis,
20 aterosclerosis, retinopatia diabética, maculopatia diabética,
edema macuiar, nefropatia diabética, enfermedad cardiaca
isquémica, trastorn.o cerebrovascular, perturbacidn circulatoria
periférica, enfermedad autoinmune (tal como lupus eritematoso
sistémico, reumatismo crdnico, sindrome de Sjogren, esclerosis
25 sistémica, enfermedad de tejido conectivo mezclado,
enfermedad de Hashimoto, enfermedad de Crohn, colitis
uicerativa, enfermedad idiopatica de Addison, esteritidad
masculina, sindrome de Goodpasture, glomerulonefritis -
rapidamente progresiva, miastenia gravis, policmiositis,
30 esclerosis mdltiple, anemia hemolitica autoinmune, puerra

ifrombocitopénica idiopatica, enfermedad de Behcet o sindrome

>
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de CREST), pencreatitis, caquexia, cancer (tal como céncer
gastrico, cancer de pulmén, cédncer de mama, cancer de colon,
cancer de prostata, cancer pancreatico o cancer de higado),
leucemia, sarcoma (tal como liposarcoma), osteoporosis,
osteoporosis involucional, enferfnedad neurodegenerativa,
enfermedad de Alzheimer, hiperuricemia, ojos resecos. Los
compuestos también se pueden utilizar como un farmaco para el
tratamiento vy/o prevencion de las enfermedades antes
mencionadas.

Breve Descripcion de las Figuras

La figura 1 es un diagrama esquematico de un plasmido de
expresion PPARy el cual es referido como el Ejemplo de Prueba
15

La figura 2 es un diagrama esguematico de un plasmido
reportero PPRE el cual es referido como el Ejemplo de Prueba
1y

La figura 3 es un diagrama conceptual de una curva
dependiente ‘de la dosis la cual es referida como el Ejemplo de
Prueba 1.

En la figufa 3, ta actividad de luciferasa del grupo de
control positivo se define como el 100%, y la actividad de
luciferasa del grupo de control se define como el 0%. La
actividad de luciferasa maxima exhibida p'or el compuesto de
prueba sclo, se define como Emax (%) y fa inhibicién méxima de
ta actividad de luciferasa exhibida por el compuesto de prueba
e‘n la presencia del Compuesto A se define como Imax (%). La
concentracidon de farmaco del agonista parcial representado por
Emax/2 se define como ECso, ¥y l2a concentracién de farmaco de
un antagonista parcial representado mediante (100-Imax)/2 se
define éomo ICso. indicé una conceniracién en Ia

presencia del Compuesto Ay ......... indica una concentracién
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en la ausencia deil Compuesto A.

Descripcion Detallada de la Invencidn

El compuesto que tiene la formula general (I) de acuerdo
con la presente invencién puede ser producido de acuerdo con

5 ios Procesos del A al C gue se describen a continuacion.
El solvente utilizado en la reaccién en cada paso de los
siguientes Procesos del A al C no esta particularmente limitada
.ya que no inhibe la reaccién y disuelve el material de partida
hasta cierto punto. El solvente es seleccionado del siguiente
10 grupo de solventes, por ejemplio. El grupo de solvente consiste

e

en hidrocarburos tales como pentano, hexano, octano, éter de

‘ petréleo, ligrecin y ciclohexano; amidas tales como formamida,
N,N-dimetilformamida, N,N-dimetilacetamida, N-metil-2-
pirrofidona, N-metil-2-pirrolidinona y triamida

15 hexametilfosférica; éteres tales como éter dietilico, éter
diisopropvilico, tetrahidrofurano, dioxano, dimetoxietano y éter
dimetilico de dietilénglicol; alcohocles tales como metanol,

-
etanol, n-propanol, i-propano!, n-butanol, 2-butanci, 2-metil-1-
propanol, t—bd'i:anol, alcohol isocamilico, dietiiénglicol, gliceroi,
Q 2C octano!l, ciclohexanol vy celoscolvato de metilo; sulfdxidos tales
‘ como sulféxido de dimetilo; sulfonas tales como sulfolano;
nitrilos tales como acetonitrilo, propionitriio, butironitrilo e
iscbutironitrilo; ésteres tales como formato de etfilo, acetato de
etilo, acetato de propilo, acetato de butile y carbonato de

25  dietilo; cetonas tales como acetona, cetona de metil etilo, 4-
metil-2-pentanona, cetona de metil isobutiio, isoforona vy
ciclchexanona, compuestos nitro tales como nitroetano vy
niirobenceno,; hidrocarburo halogenado tal como diclorometano,
1,2-dicloroetano, clorobenceno, diclorobencenc, cioroformo y

30 tetracloruro de carbono; hidrocarburos aromaticos tales como

benceno, tolueno y xileno; acidos carboxiiicos tales como &acido
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acético, acido féormico, acido propidénico, acido butirico y acido
trifluoroacético; agua; y solventes mezclados de los mismos.
Loé ejemplos de la base utilizada en la reaccién en cada
paso de los siguientes procesos del A al C inciuyen bases
inorganicas tales como carbonatos de metal aicali tal como
carbonato de sodio, carbonato de potasio, carbonato de litio y
carbonato de cesio; bicarbonatos de metal 4&lcali tal como
bicarbonato de sodio, bicarbonato de potasio y bicarbonato de
litio; hidruros de metal aicali tales como hidruro de litio, hidruro
de sodio e hidruro de potasio; hidréxidos de metal alcali tal
como hidroxido de sodio, hidréoxido de potasio, hidréxido de
bario e hidréxido de litio; y fluoruros de metal aicali tales como
fluoruro de sodio y fluoruro de potasio; alcdéxidos de metal aicali
tailes como metoxido de sodio, etéxido de sodio, t-butéxido de
sodio, metoxido de potasic, etédxido de potasio, t-butdéxido de
potasio y metdxido de litio; trialquilsilanolatos de metal alcali
tales como trimetilsilanclato de sodio, trimetilsilanolato de
potasic y irimetilsilanolato de fitio; mercaptancs de metal alcali
tal mercaptanc de metil de sodio y mercaptano de etil de sodio;
bases orgéanicas tales como N-metilmorfolina, trietilamina,
triponitlamina, - tributilamina, diisopropiletilamina,
diciclochexitamina, N-metilpiperidina, piridina, 4-
pirrolidinopiridina, picolina, 4-(N,N-dimetilamino)piridina, 2,6-
di(t-butil)-4-metilpiridina, quinolina, N,N-dimetilanilina, N, N-
dietilanilina, 1,5-diazabiciclo[{4.3.0]non-5-eno (DBNY, 1,4-

diazabiciclo[2.2.2]octano (DABCO) Vi 1,8-

~diazabiciclo[5.4.0]lundec-7-eno (DBU); y bases organometéalicas

tales como butillitio, diisopropilamida de- litio y
bis(trimetilsilil)amida de litio.
En la reaccidon en cada paso de los siguientes Procesos

del A al C, la temperatura de reaccién varia de acuerdo con el

$09
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soivente, el material de partida, el reactive y similar, y ei
tiempo de reaccidn varia de acuerdo con el solvente, el material
de partida, el reactivo, la temperatura de reaccién y similar. |

En la reaccién en cada paso de los siguientes Procesos
del A al C, cada compuesto deseado es recolectado de la
mezcla de reacciéon de acuerdoc con métodos convencionales ai
término de la reaccidén. El compuesto deseado es obtenido como
se indica a continuacidn, por ejemplo. La mezcla de reaccién se
neutraliza en forma adecuada y se elimina mediante filtracién,
si esta presente, la materia insoluble. Posteriormente, se

agrega agua y un solvente organico no mezciable tal como

~acetato de etilo, y la capa orgédnica que contiene el compuestc

deseado es separada. La capa organica se lava con agua y
similar y posteriormente se seca sobre sulfato de magnesio
anhidro, sulfato de sodio anhidro, bicarbonatoe de sodio anhidro
o similar y se filtra. Posteriormente el solvente es evaporado. E|
compuesto deseado resultante puede ser aislado y purificado si
es necesario mediante métodos usuales de combinacidn

adecuada, por ejemplio, método utilizados en forma adecuada

4
e S

A))

para el aislamiento vy purificacién de compuesios orgénicos

—

ales como recristalizacién y repreoipitécién y eluyendo con un
eluente adecuado mediante aplicacién de cromatografia. EI
compuesto deseado inscluble en un soivente, puede ser
purificado mediante lavado del producto crudo sélido resultante
con un solvente. El compuesto deseado en cada grupo también
puede ser. utilizado como esta para la siguiente reaccién sin
purificacién.

En la reaccién en cada paso de los sig_uienfes Procesos
del A al C, se describira mas adelante.
-l Proceso A es un proceso para producir un compuesto

gue tiene fa formula general (1).
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[Formula 3]

Proceso A
NO,
/CI Paso A1 )\/I o Paso A2
“ >
)k O-——R1a R Qe /U\
{n o Q fT' o
2 2
(i . vy R
NH2
Paso A3 " { W
——— X~
/‘ HOGH, —CO,H R”‘a\o /\/OH
!
R R2
(V)
Paso A4
Raa /k/
(vu)

0

En la presente invencién, R', R? R® y Q son como se
definio énteriormente, y R' y R®® son los mismos grupos que R'
y R® definidos, excepto que el grupo amino, el grupo hidroxi y/o
el grupo carboxilo contenidos como un substituyente(s) en los

grupos R' y R® son un grupo amino, un grupo hidroxi y/o un

‘grupo carboxilo el cual puede ser protegido.

Pasoc A1

Este paso es un paso para producir ei compuesto que
tiene la férmulia general (1V).

Este paso se lleva a c¢abo haciendeo reaccionar un
compuesio acue tiene la férmula general (I1), el cual es un
com{iuesto cocnocido o se puede obtener fécilmente de un
compuesio conocido como un material de partida a través de un

-
método similar al método conocido, con un compuesto que tiene
la Tormula general (1), el cual es un compuesto conocido o se

obtiene facilmenie de un compuesto conocido como un material

de partida a través de un método similar a un método conocido,
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en un solvente en la presencia de una base.

Ei solvente utilizado en este paso es preferentemente una
amida, y mas preferentemente N ,N-dimetilformamida o N-metil-
2-pirrolidonsz.

5 lLa base utilizada en este paso es preferentemente un
carbonato de metal alcali o un hidruro de metal alcali, y mas
preferentemente carbonato de cesio o hidruro de scdio.

La temperatura de reaccion en este pasc normalmente es
de 50°C a 150°C, y preferentemente de 80°C a 120°C.

-

10 El tiempo de reaccion en este paso normalmente es de 0.5
a 48 horas, y preferentemente de 1 a 30 horas.
Paso A2

En este paso es un paso para producir un compuesto que
tiene la formula general (V).

15 Este paso se lleva a cabo haciendo reaccionar el
compuesto que tiene la formula general (IV) con hierro en un
solvente en la presencia de cloruro de amonio o reduciendo el
compuesto que tiene la formula general (IV) en un solvente en
la presencia de un catalizador de paladio en una atmosfera de

20 hidrégeno.

El solvente utilizado en este paso es preferentemente un
éter, un alcohol o agua, mas preferentemente tetrahidrefurano,

metanc!, etenol 0 agua, y ain mas preferentem

[

nte etanol o un
soivente mezclado de etanol y agua.

25 Eil catalizador de paladio utilizado en este paso, es por
ejemplo, un catalizador de paladio divalente o un catalizador de
paladio cerovalente, preferentemente carbono activo-psladio,
acetato de paladio (Il), trifluoroacetato de paladio (Il), negro de
carbono, bromuro de paladio (li), cloruro de paladio (I1), yoduro

30 de paladio (.E!), cianurc de paladio (I1), nitrato de paiadio (i1),

gxido de paladio (H),’ sulfato de paladio (I,
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diclorobis(acetonitrilo)paladio v (I,
diclorobis(benzonitrilo)paladio (thy, dicloro(1,5-
ciclocctadieno)paladio (1), paladio de acetilacetona (I1), sulfuro
de paladio  (I1), tris(dibencilidenocacetona)dipaladio (0),

5 tetrafluoroborato de tetraquis(acetonitrilo)paladio (II) o un
dimero de péladio—c!oruro de arilo, y mas preferentemente
carbono ac.tivo-paladio.

La temperatura de reaccion en este paso nocrmalmente es
de -20°C a 120°C, y preferentemente de 0°C a 100°C.

10 El tiempo de reaccidn en este paso normalmenie s de 1 a

| 48 horas, vy preferentemente de 2 a 24 horas.
Paso A3
En este paso-es un paso para producir un compuesto gue
tiene la férmula general (VI).

15 Este paso se Jleva a cabo haciendo reaccionar el
compuesto que tiene la foérmula general (V) con un acido
glucdlico en un solvente en la presencia de &cido hidroclérico
(preferentemente un acido hidrociérico 4N).

El solvente utilizado en este paso es preferentemente un

20 éter o agua, mas preferentelmente dioxano o agua, y aun mas
preferentemente etanol o un solvente mezclado de dioxano y
agua.

La temperatura de reaccion en este paso normalmente es
de 50°C a 150°C, y preferentemente de 80°C a 120°C.

25 El tiempo de reaccidn en este paso novrma!mente es de 0.5

| a 48 horas, y preferentemente de 1 a 24 horas.

Paso A4
En este paso es un paso para producir un compuesto que
tiene la férmula g'e'neral (hY.

30 Este paso se lleva a cabo ha“cien_do ‘reaccéonar el

cempuesto gue tiene la féormula general (Vi) con un compuesio
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que tiene la formula general (VIl), el cual es un compuesto
cenocido o se obtiene facilmente de un compuesto conocido en
ia forma de un material de partida a través de un método similar

a un método conocido, en un solvente en la presencia de un

43}

agente ce condensacién, y posteriormente eliminando el

grupoc(s) de proteccion para el grupo amino, ei grupo hidroxilo

y/o el grupo carboxilo en R'® y/o R®*® tal como se desea.

El solvente utilizado en este paso es preferentemente un
hidrocarburo aromatico, y mas preferentemente tolueno.

10 Los ejemplos del agente de condensacién utilizados en
este paso incluyen una combinacion de un azodicarboxilatc vy
una fosfina terciaria, una combinacién de una amids
azodicarboxilica y una fosfina terciaria, y
(trialquilfosforanilideno)acetonitrilo. El agente de condensacién

15  es nreferentemente una combinacién de una amida
azodicarboxilica y_una fosfina terciaria, y mas preferentemenie
una combinacién de tributilfosfina y 1,1-
(azodicarbonil)dipiperidina.

La temperatura de reaccién en este pasc normalmente es

20 de -78°C a 120°C, y preferentemente de 06°C a 50°C.

El tiempo de reaccion en este paso normalmente es de 0.5

a 24 horas, y preferentemente de 1 a 12 horas.

El Proceso B es otro proceso para producir un compuesto

gue tiene la formula general (1).

25 [Férmula 4]

O R
Procaeso B Y\O/
NH, NH
= 0 Paso B1 = ! ]
)k /k R¥OCH,—COM R I )k k
N (@] &} Q N G
l2 ' Iz

3a

(v
30 (V) (1%
Paso B2

R
LYo
o Q rf g3

(n R?
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En la presente invencién, R' R? R® Q, R'"™ y R® son
como se definid anteriormente.
Paso B1

»En este paso es un paso para producir un compuesto que
tiene la férmuia general (I1X).

Esie paso se lleva a cabo haciendo reaccionar e!
compuesto que tiene la férmula general (V) con un compuesto
gue tiene la formula general (VIill), el cual es un compuesto
conocido o se puede obtener facilmente de un compuesto
conocido tal como un material de partida a través de un método
simiia_r a un metodo conocido, en un solvente en la presencia de
un agente de condensacién y una base.

El solvente utilizado en este paso es preferentemente una
amida o un hidrocarburo halogenado, y mas preferentemente
N,N-dimetilformamida o diclorometano.

Los ejemplos del agente de condensacién utilizados en
este paso incluyen hexafluorofosfato de O-(7-azabenzotriazol-1-
.H)-N,N,N’,N’-tetrar;etiluronio (HATU), anhidrido ciclico de acido
1-propanofosfénico (T3P), dicicloexilcarbodiimida (DCCD),
clorhidrato de 1-etit-3-(3-dimetilaminopropil)carbodiimida
(EDCH), 1-etil-3-(3-dimetilaminopropil)carbodiimida (EDAC),
cloroformato de isobutilo (IBCF), 1,1'-carbonilbis-1H-imidazole
(CDt1), ciancfosfonato de dietilo (DEPC), azida de difenilfosforilo
(DPPA)Y, N-hidroxisuccinimida, N-hidroxi-5-norborneno-2,3-
dicarboxiimida vy disulfuro de dipiridilo. EI agénte de
condensacidn se puede utilizar en la presencia de hidrato de 1-
hidroxibenzotriazole ¢ 1-hidroxibenzoiriazole (HOBt) segin sea
necesario. El agente de condensacién es preferentemente

EDCL

48 jJLL
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La base wutilizada en este paso es preferentemente

trietilamina, N-mefilmorfolina o 4-(N,N-dimetilamino)piridina.

La temperatura de reaccién en este paso normalmente es

ge -50°C a 100°C, y preferentemente de -20°C a 60°C.

El tiempo de reaccion en este paso nermaimente es de 0.1

2 24 horas, y preferentemente de 0.5 a 10 horas.

Paso B2

En esie paso es un paso para producir un compuesto que

tiene la férmula general (1).

Este paso se lleva a cabo haciendo reaccionar el

compuesic que tiene la férmula general (IX) con 4acido

hidroclérico y posteriormente eliminando el grupo(s) de
proteccidon para el grupo amino, el grupo hidroxi y/o el grupo
carboxilo en R'® y/o R®*® segln se desea.

La temperatura de reaccidon en este paso nermalmente es

de -20°C a 180°C, y preferentemente de 0°C a 100°C.

El tiempo de reaccién en este paso normaimente es de 0.5

a 150 horas, v preferentemente de 1 a 72 horas.

El Proceso C es otro proceso para producir un compuesto

gue tiene la férmula general ().

[Férmuta 5]

Proceso C
- NO, paco 1 / NO, s o2 - 1 NH,
o g NH HO(,,,_)Rm R1a\o g I\IJH R1a\o g riH
0 R oy R | omy R’
N R
Paso €3 7 ' \ﬂ/\o/ Paso C4 f}l"’
R¥0CH,—C0H Rla\o q N O RL\O \‘c:/kw /I\/ O\Ra

vy 1 !
2 2
can o R



on

10
¢

e

15
¢
®

25

30

.
[ea)

En la presente invencién, R', R? R® Q, R'™ y R®* son
como se definié anteriormente.
Paso C1

En este paso es un paso para producir un compuesto gue
tiene la formula general (XI).

Este paso se lleva a cabo haciendo reaccionar el
compuesto que tiene la férmula general (X), e! cual es un
compuesio conocido o se puede obtener facilmente de un
compuesto conocido como un material de partida a través de un
metodo similar 2 un método conocido, con un compuestc aue
tiene la férmula general (I11) en un solvente en la presencia de
una base.

El solvente utilizado en este paso es preferentemente una
amida vy mas preferentemente N,N-dimetilformamida o N-metil-2-
pirrolidona.

La base utilizada en este paso es preferentemente un
nidruro de metal alcali, y mas preferentemente un hidrurc de
sodio.

La temperatura de reaccion en este paso normalimente es
de -78°C a 150°C, y preferentemente de C"C a 100°C.

El tiempo de reaccidén en ebste pasc normaimente es de 0.5
a 48 horas, y preferentemente de 1 a 24 horas.

Paso C2

En este paso es un paso para producir un compuesto que
tiene la férmula general (XI1i).

Es'te paso se lleva a cabo en la misma forma que en el
Paso A2 del Proceso A anterior, haciende reaccionar el
compuesto que tiene la férmula general (X!) con hierro en un
solvente en la présencia de cloruro de amonic 6 reduciéndo el
compuesto que tiene la férmula general (X1) en un solvente en

la presencia de un catalizador de paladio en una atmoésfera de

21+
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hidrégeno.
Paso C3

En este paso es un paso para producir un compuesto que
tiene la férmula general (XI11).

Este paso se lleva a cabo en la misma forma que en el
Pasc B1 del Proceso B anterior, haciendo reaccionar el
compuesto que tiene la formula general (XIl) con un compuesto
que tiene la férmula general (VIil) en un solvente en la

-
vresencia de un agente de condensacién y una base.
Paso C4

En veste paso es un paso para producir un compuesto que
tiene la férmula general (1).

Este pasc se Hevé a cabo haciendo reaccicnar el
compuesto que tiene fa férmula general (XIIl) con un &cido
acético en la misma forma que en el Paso B2 del Procesc B
anterior y postericrmente eliminando el grupo(s) de proteccién
para el grupb amino, el grupo hidroxi y/o el grupo carbonilo en
R' y/o R®® segtin se desee.

El compuesto del material sin procesar gue tiene ia
formula general (1), (Hl)l, (VIHY, (VIHIT) 6 (X) es un compuesto
conocido o se produce facilmente a partir de un compuesto
coneocido como un material de partida a través de un método
conocido o un método similar al método.

E! grupo de proteccidén para el “grupo amino el cual puede
ser protegido”, “grupo hidroxi el cual puede ser protegido” vy
“‘grupo carbonilo el cual puede ser protegido” tal como se
definié anteriormente para R'® y R®? se refiere a un grupo de
proteccion que puede ser disociado a través de un método
guimico tal cemo hidrogendlisis, hidrélisis,. elecirclisis o

=
fotolisis y representa un grupo de proteccion generaimente

utilizado en quimica de sintesis organica (ver publicacién de T.
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W. Greene y asociados, Grupos Protectores en Sintesis
Organica, 3° Edicién, John Wiley & Sons, Inc. (1899), por
ejemploj).

El “grupo de proteccion” para el “grupo hidroxi que puede
ser protegido” como se definié anteriormente para R'®> y R*® no
esta particularmente limitado ya que es un grupo de proteccién
para un grupo hidroxi utilizado en el campo de la quimica de
sintesis organica; el grupo de proteccién es un “grupo de
proteccion general para un grupo hidroxi el cual es un éster”,
por ejemplo. Los ejemplos preferidos del grupo de proteccidn
incluyen un grupo formilo; “grupos ‘alquilcarbonilo” tal como
“grupos C,-C; algdilcarbonilo” anteriores, grupos alquilcarbonilo
halogenados tales como grupos cloroacetilo, diclorcacetilo,
tricloroacetiio y irifluocrcacetilo, grupos alcoxialquiicarbonilo tal
cemo metoxiacetilo, y grupos alquilcarbonilo insaturados tales
como acriloilo, propioloilo, metacriloilo, crotonoilo, isocrotonoilo
y {(£)-2-metil-2-butenoilo; los “grupos arilcarbonilo” tal como
grupos arilcarbonilo tales como benzoilo, a-naftoilo y B-naftoilo,
grupos arifcarbonilo halogenados tales como 2-bromobenzoilo vy
4-clorobenzoilo, grupos arilcarbonilo alguilados C;-Cg tales
como 2,4,6-trimetilbenzoilo y 4-tolucilo, grupos arilcarbonilo
alcoxilados C4-Cs tales como 4-anisocilo, grupos arilcarbonilo
nitrados tales cocmo nitrobenzoilo vy 2—nitrqbenzoiio, grupos
arifcarbonilo alcoxicarbonilados C,-Cy tales comov 2-
(metoxicarbonil)benzoilo, y grupos arilcarbonilo arilados tales
como 4-fenilbenzoilo; los “grupos alcoxicarbonilo” tales como
los “grupos alcoxiarbonilo C,-C;” anteriores, y gruposrcz-C7
alcoxicarbonilo substituidos con halégeno o grupos iri-{C;-Cs
alquil)sililo taies como 2,2,2-tricloroetoxicarbonilo vy 2-
irimetilsililetoxicarbonilo; “grupos tetrahidropiranilo o}

tetrahidrotliopiranilo” tales como tetrahidrepiran-2-iio, 3-

519
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bromotetrahidropiran-2-ilo, 4-metoxitetrahidropiran-4-ilo,
tetrahidrotiopiran-2-ilo % 4-metoxitetrahidrctiopiran-4-ilo;
‘grupos tetrahnidrefuranilo o tetrahidrotiofuraniio” tales comc
tetrahidrofuran-2-ilo y tetrahidrotiofuran-2-ilo; “grupos sililo”
tales como grupos tri-(C+-Ce alquil)sililo tales coemo
trimetiisililo, trietilsililo, isopropildimetilsililo, t-butildimetilsililo,
metildiisopropilsililo, metildi-t-butilsililo y triisopropiisililo, vy
grupos (C4-Cs alquil)diarilsililo o di-(C4-Cg alquil)arilsililo tales
como difenilmetilsilifo, difenilbutilsililo, difenilisopropilsililo vy
fenildiisopropilsililo; “grupos alcoximetilo” tales como grupos
{C.-Ce alcoxi)metilo tal como metoximetilo, 1,1-dimetii-1-
metoximetilo, etoximetilo, propoximetilc, isopropoximetilo,

butoximetilo vy t-butoximetilo, grupos (C;-Cs aicoxi)-(C;-Cs

alcoxi)metilo tales como 2-metoxietoximetilo, y grupos
{alcoxi)ymetilo halogenados Ci-Cs fales comoe 2,2,2-
triclorocetoximetilo 'y bis(2-cloroetoxi)metilo; “grupos eatilo

substituidos” tales como grupos (C¢-Cs alcoxi)etilo tales como
1-etoxietilo y 1-(isopropoxi)etilo; y grupos etilo haiogenédos
tales como 2,2,2-tricloroetilo; “grupos aralquilo” tales como
grupos C¢-Cs alquilo substituidos con 1 a 3 grupos arilo tales
como bencilo, a-naftilmetilo, B-naftilmetile, difenilmetilo,
trifenilmetilo, a-naftildifenilmetilc y S-antrilmetilo, y grupos Cf
Ce alguilo substituidos con 1 a 3 grupos arilo que tienen un
anilio arilo substituido con C¢-Cs alquilo, C.-Cs alcoxi, nitro,

halégeno o un grupo ciano tal como 4-metilbencilo, 2,4,6-

trimetilbencilo, 3,4 5-trimetilbencilo, 4-metoxibencilo,  4-
metoxifenildifenilmetilo, 2-nitrobencilo, 4-nitrobencilo, 4 -
clorobencilo, 4-bromobencilo y 4-cianobencilo; “grupos
algueniloxicarbonilo” tales como viniloxicarboniloc vy

alitoxicarbonilo; y “grupos aralquiloxicarbonilo” que tienen un

anitlo arilo el cual puede ser substituido con 1 & 2 grupcs C;-Cs

2,3 0
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alcoxi 0 nitro tales como benciloxicarbonilo, 4-
metoxibenci!oxicarbdnHo, 3,4-dimetoxibenciloxicarbonilo, 2-
nitrobenciloxicarbonilo y 4-nitrobenciloxicarbonilo. Los grupos
aiquilcarbonilo, grupos sililo o grupos aralquilo son los mas
preferidos.

«

=i “grupo de proteccién” para el grupo carboxilo el cual
puede ser protegido” tal como se definié anteriormente para R'®
y R°? no estd particularmente limitado, ya que es un grupo de
proteccidon para un grupo carboxilo utilizado en el campo de
quimica de sintesis orgénica; el grupo de proteccién es un
‘grupo de proteccidén general para un grupo Cérboxilo el cual es
un éster”, por ejemplo. Los ejemplos preferidos del grupo de
proteccién incluyen los “grupos C4-Cgs alquilo” anteriores;
‘grupos C,-Cs alquenilo” tales como etenilo, 1-propenilo y 2-
propenilo; “grupos C,-Cgs alquinilo” tales como etinilo, 1-
propinilo y 2-propinilo; los “grupos alguilo halogenados C,-Cy”
anteriores; los “grupos C4-Cj hidroxialqui!o’; antericres; grupos
(C,-C; alquilcarbonil)-(C,-Cs alquilo) tales como acetilmetilo;
-

los “grupos aralquilo” anteriores; y los “grupos siliio” anteriores.
Los grupos C4-Cs alquilo o grupos aralquilo son los méas
preferidos.

El “grupo de proteccién;’ para el “grupo amino el cual
puede ser protegido” tal como se definié anteriormente para R'®
v R°® no esta particularmente limitado, ya que es un grupo de
proteccién para un grupo amino utilizado en el campo de
quimica de sintesis organica; el grupo de proteccién es el
mismo “grupo alqui!carbonilq”; “‘grupo arilcarbonilo”; “grupo
alcoxicarbonilo”; “grupo sililo”; “grupo aralguile”; “grupo
alqueniloxicarbonilo”; o “grupo aralquiloxicarbonilo” gue en el

“grupo de proteccion general para un grupo hidroxi es cual es

un éster” o un “grupo metileno substituido que forma una base

(-
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de Schiff” tal como N, N-dimetilaminometileno, bencilideno, 4-
metoxibencilideno, 4-nitrobencilideno, salicilideno, 5-

clorosalicilideno, difenilmetileno 0 (5-cloro-2-

hidroxifenil)fenilmetileno, por ejemplo, v es preferible un grupo

algquilcarbonilo, un grupo ariicarbonilo 0 un grupo
alcoxicarbonilo, y mas preferible un grupc alcoxicarbonilo.
Los pasos que implican la proteccién y desproteccién se

flfevan a cabo de acuerdo con métodos conocidos (tal como el

méetodo descrito en la publicacion de “Grupos de Proteccidn en

antesis Organica” (Theodora W. Greene, Peter G. M. Wuts,
1989, publicado por A Wiley-interscience Publication)).

| El derivado de heteroarilo biciclico fusionado o sal
farmacolbégicamente aceptable del mismo que tiene la f6rmuia
general (i) de acuerdo con la presente invencién utilizado como
una medicina puede ser administrado en forma oral como
tabletas, capsulas, granulos, polvos o jarabe o admiﬁis’crarse en
forma parenteral tal como una inyeccién o un supositorio, por
ejemplo, solo o en una mezcla con un excipiente, diluyente o

similar farmacoidgicamente aceptani

3}

5

x adecuado.

¢

I3

Estas preparaciones se producen a través de méfodos
conocidos utilizando aditivos tales como excipientes {cuyocs
ejemplos incluyen” excipientes orgéanicos tales como derivados
de azlUcar tal como lactosa, sacarosa, glucosa, manitol vy
sorbitoi; derivados de almidén tales como almidén de maiz,
almidén de papa, a-almidén y dextrina; derivados de celulosa
téles como celulosa cristalina, goma arabiga; dextrano; vy
pululan; y excipientes inorganicos tales como derivados de
silicato tales como anhidrido silicico figero, siEioéto de aluminio
sintéiico, silicato de calcio y aluminometasilicato de mégnesio;'
fosiatos tales como hidrogenfosfato de calcio; carbonates tales

como carbeonato de calcio; y sulfatos tales como sulfato de

. 332
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calcio), lubricantes (cuyos ejemplos incluyen acido estearico y
sales de metal de acido estearico tal como estearato de calcio y
estearato de magnesio; taico,; silice coloidal; ceras tales como
Veegum y espermaceti; acido boronico; acidec adipico; sulfatos
tales como sulfato de sodio; glicol; acido fumérico; benzoato de
sodio; DL-leucina; sales de sodio de acido graso; sulfatos de
faurilo tales como sulfato laurilo de sodio y suifato laurilo de
magnesio;, &cidos silicicos tales como anhidrido silicico e
hidrato de &cide silicico; y los derivados de aimiddén antes
mencionados), entazadores (cuyos ejemplos -inciuyen
hidroxipropilcelulosa, hidroxipropilmetilcelulosa,

polivinilpirrolidona, macrogol y los mismos compuestos gque los

excinientes antes mencionados), desintegrantes {cuyces
ejemplos incluyen derivados de celulosa tiales como
hidroxipropiicelulosa substituida-baja, carboximetilcelulosa,

carboximetilcelulosa de calcio y carboximetilceiulosa de sodio
reticulada en forma interna, y almidones modificados
guimicamente tales como almidén de carboximetilo y almiddén de
carboximetilo de sodio), estabilizadores (cuyos ejemplos
incluven ésieres de acido parahidroxibenzoice tales como

metilparabeno Y rcpilparabeno; alcohcles taies como
J

.cioroputanot, aicohol bencilico y alcohol feniletilico; ciorure de

benzaiconio; fenoles tales como fencl y cresol; timerosal; acido

deshidroaceético; y acido sorbico), correctores (cuyos ejemplos

~

incluyen !os edulgorantes, acidulantes y sabores comunmente
utilizados) y diluyenies.

La dosis de la preparacién varia de acuerdo con los
sintomas, la edad y similares del paciente (un animal de sangre
caliente, en particular, un humano). Sin embarge, la

preparacidon se administra preferentemente en forma ora! en

(%]

4

O

15 mg/kg de pesc corporal (preferentemente 0.008 mg/kg

o 5L
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de pesc corporal) por dosis por dia en el limite inferior a 70
mg/kg de peso corporal (preferentemente 7 mg/kg de peso
corpcral) por dosis por dia en el [imite superior o se administra
en forma intravenosa en 0.00015 mg/kg de peso corporal
(preferentemente 0.0008 mg/kg de peso corporal) por dosis por

dia en el limite inferior a 8.5 mg/kg de pesc corporal

(preferentemente 5 mg/kg de peso corporal) por dosis por dia
-1

en el limite superior para un aduito, de una a seis veces por dia
de acuerdo con los sintomas‘.
Ejemplos

La presente invencidén se describira con mayor detalle mas
adelante con referencia a los Ejemplos, Ejemplos de Prueba y
Ejemplos de Preparacion; sin embargo, el alcance de la
presente invencidn no se limita a éstos.

Se llevé a cabo elucién cromatografica eﬁ los Ejemplos
bajo observacién mediante TLC (Cromatografia de Capa
Delgada). En la observacion TLC, el gel de silice 60F;s5,
fabricado por Merck & Co., Inc., fue utilizado como la placa
TLC, el soivente utilizado como el solvente de elucion en
cromatografia de coiumna fue utilizado como el solvente de
desarrolle, v se utilizé un detector de UV como el método de
deteccidon. El gel de silice SK-.85 {mallza ‘230 a 400) o gel de
silice SK-34 (malla 70 a 230) también fabricadc por Merck &
Co., Inc., ¢ Chromatorex NH (mafia 200 a 350) fabricado por
Fuji Silysia Chemical Ltd., se utilizé como el gel de silice de
coiumna. El sistema de cromatografia automatica fabricado por
Biotage SB (SP-1) se utilizé en forma adecuada ademdas de un
sistema de cromatografia de columna comun. Las abreviatqras
utilizadas en los E?emplos tienen los siguientes significados:

mo: miligramo, g: gramo, mbL: mililitro, MHz: megaheriz.

En los siguientes Ejemplos, en el espectro de resonancia
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magnética nuclear (en lo sucesivo 'H RMN), se describen fos
cambics quimiccos en valores 8 (ppm) utilizando tetrametilsilano
como una substancia de referencia. Para patrones de divisién, s
represenia singleto, d representa dobleto, t representa tripleto,
g representa cuarteto, quint representa quinteto, vy sep
represenia sepieio.

Se llevd a cabo espectrometria de masa (en los sucesivo
MS) mediante FAB (Bombardeo Rapide de Atomo)}, EI
(lonizaci¢n de Electrones) o ESI (lonizacién de Roc?o de
Slectrones).
(E}emp!o 1) Dicior;idrato de 3-{[6-(4-amino-3,5-dimetilfenoxi)-1-
metH—1H-bencimidazol—z'—il]metoxi}benzoato de metilo
(diclorhidrato del Compuesto No. 1 a 132)

(1a) [6-(4-ter-Butoxicarbonilamino-3,5-dimetiifenoxi)-1-
metil-1H-bencimidazol-2-iljmetanol

Se disolvieron [6-(4-Amino-3,5-dimetiifenoxi)-1-metil-1H-
bencimidazol-2-illmetanol ((13 g, 43.7 mmol) Patente Japonesa
Abierta ‘No. 2004-123711) y (Boc),0 (19 g, 87 mmol) en 150 mL
de isopropancol, seguido de agitaciéon duranie la noche. La
solucidén de reaccidén se diluyd con acetato de etilo, se {avd con
agua vy s'almuera, y se sec6 sobre sulfato de sodio.
Posteriormenfe, el solvente se evapord. El residuo seﬁsometié a
crorﬁatograﬂa de columna de gel de silice (10% de metanol-
ecetato de etilo). La espuma resultante se cristalizd a partir de
acetafo de etilo y hexano para obtener el compuesto deseado
(4.5 g, rendimiento: 26%).

'"H-RMN (CDCls;, 400 MHz) 8: 1.26 (9H, s), 2.21 (6H, s),

.75 (3H, s8), 4.88 (2H, s), 6.67 (2H, s), 6.93 (1H, d, J = 2 Hz),

0]

[9)]

96 (1H, dd, d =2, 9 Hz), 7.63 (1H, d, =2 Hz)}.
(1b) Diclorhicdrato de 3-{[6-(4-amino-3,5-dimetilfenoxi)-1-

metil-1H-bencimidazol-2-illmetoxilbenzoato de metilo

=

RO AN

»
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Se agregaron tri-n-butilfosfina (0.41 g, 2.0 mmotl) y 1,1’-
(azodicarbonil)dipiperidina (0.50 g, 2.0 mmol) a una solucién de
{6-[4-(ter-butiloxicarbonilamino)-3,5-dimetilfenoxi]-1-metil-1H-
i’:encimidazol.—Z-H}metanoi' (6.40 g, 1.0 mmoi) v 3-
hidroxibenzoato de metilo (0.23 g, 1.5 mmol) en toiuenb,
seguido de agitacion durante 10 horas. La soluciéon de reaccidén
se concentro y posteriormente se purificoé mediante
cromatografia de columna de gel de silice (solvente de elucidn:
hexano/acetato de etiio = 1/2). Posteriormente se agregé¢ una
solucidon de cloruro de hidrégeno/1,4-dioxano 4 N (10 mlL),
seguido de agitacion durante 2 hore;,s. El sélido precipitado se
recolecté6 mediante filtracién y se lavo con acetato de etiio y-
éter. El compuesto del titulo deseado (0.32 g, rendimiento:
83%) se obtuvo secando bajo presidon reducida.

"H-RMN (DMSO-de¢, 400 MHz) §: 2.25 (6H, s), 3.87 (3H, s),

3.87 (3H, s), 5.60 (2H, s), 6.74 (2H, s), 7.03 (1H, d, J = 8.8 Hz),

7.41 (1H, s), 7.45 (1H, d, J = 8.3 Hz), 7.52 (1H, dd, J

7.8, 8.3
Hz), 7.63 (1H, d, J = 7.8 Hz), 7.69 (1H, s), 7.72 (1H, d, J = 8.8
Hz).

MS (ESI+) m/z: 432 (M+H)".

HRMS (ESIi+) m/z: 432.19037 (M+H)", calculado 432.19233
(-1.26 mmu).
(Ejemplo  2) Diclorhidrato de acido 3-{[6-(4-Amino-3,5-
dimetilfenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoico
(diclorhidrato del Compuesto No. 1 a 131)

Se agregd una solucidn acuosa de hidroxido de sodio 1 N
(10 mi, 10 mmol) a unaﬂ solucién de diclorhidrate de 3-{[6-(4-
amino¥3,5—dimetiifenoxi)—1-metil-1H-bencimidazoi-z-
i'l}me"[oxi}b'enzoato de metilo sintetizada en el Ejemplo 1 (0.22
g, 0.4 mmol) en 1,4-dioxanc, y la mezcla se agité a una

temperatura de 80°C durante dos horas. La solucidén de reaccién
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se traté con acido hidroclérico concentrado (1.5 mlL) v
posteriormente se concentrdé. El sélide resultante se iavd con
agua v acetato de etilo y se secd bajo presidén reducida para
obtener el compuesto del titulo deseado (0.12 g, rendimiento:
61%).

Ff235-238°C,

"H-RMN (DMSO-ds, 400 MHz) &: 2.30 (6H, s), 3.91 (3H, s),
5.65 (2H, s), 8.78 (2H, s), 7.11 (1H, dd, J = 2.0, 8.8 Hz), 7.43
(14, d, J = 7.8 Hz), 7.49 (1H, dd, J = 7.8, 7;8 Hz), 7.51 (1H, d,
J=2.0Hz), 7.63 (1H, d, Jd =7.8 Hz), 7.76 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 418 (M+H)", 440 (M+Na)", 462 (M+2Na-H}".

HRMS (ESt+) m/Z: 418.18023 (M+H)", calculado 418.17668
(3.85 mmu).

(Ejemplic 3) Diclorhidrato de 4—{[6-(4—amino-3,5-dimétiifenoxi}-’z-
metil-1H-bencimidazol-2-illmetoxi}benzoato de étilo
(diclorhidratc de! Compuesto No. 1 a 134)

Se agregaron tri-n-butilfosfina (0.41 g, 2.0 mmol) v 1,1~
(a‘zodicarboni!)di'piperidina (0.50 g, 2.0 mmol) a una solucién de
{6-[4-(ter-butiloxicarbonilamino)-3,5-dimetilfenoxil-1-metil-1H-
bencimidazol-2-il}metanol (0.40 g, 1.0 mmeal) y 4-
hidroxibénzoato de etilo (0.25 g, 1.5 mmol) en tolueno, seguido
de agitacion durante 10 horas. La solucién de reaccidn se
concentro y posteriormente se burificé mediante cromatografia
de columna de gel de silice (solvente de e!tjcién:
hexano/acetato de etilo = 1/2). Posteriormente, se agregd una
solucion de cloruro de hidrégeno/1,4-dioxano 4 N (10 mlL),
seguido de agitacidon durante deos horas. El sélido precipitado se
recciectid® mediante filiracion y se lavé con acetaio de etilo y
¢ter. El compuesto del titulo deseado (0.35 g, rendimiento:
67%) se chiuve secando bajo'presién reducida.

TH.RMN (DMSO-ds, 400 MHz) 8: 1.31 (3H, t, 4 = 7.0 Hz),

2) X
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12 (6H, s), 3.90 (3H, s), 4.29 (2H, q, J = 7.0 Hz), 5.66 (2H, s),

(2H, s), 7.10 (1H, d, J = 8.8 Hz), 7.29 (1H, d, J = 8.8 Hz),

.51 (1H, s), 7.75 (1H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz}.

MS (ESI+) m/z: 446 (M+H)".

HRMS (ESI+) m/Z: 446.20801 (M+H)", calculado 446.20798

(0.03 mmu).

(Zjempio 4 Diclorhidrato de acide 4-{[6-(4-Amino-3,5-

dimetilfenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}benzoico

(diclorhidrato del Compuesto No. 1 a 133)

Se agregd una soluciéon acuosa de hidroxido de sodio 1 N

(10 mbL, 10 mmol) a una sclucién de diclorhidrato de 4-{[6-(4-

amino-3,5-dimetilfenoxi)-1-metil-1H-bencimidazoli-2-

illmetoxilbenzcoato de etilo (0.26 g, 0.4 mmol) en 1,4-dioxano, vy

la mezcla se agité a una temperatura de 60°C durante dos

horas. La solucidén de reaccién se tratd con acido hidroclédrico

concentrado (1.5 mL) y posteriormente se concentro. Ei sdlido

resultante se lavdé con agua y acetato de etilo y se secd bajo

presidén reducida para obtener el compuesto de! titulo deseado

(0.15 g, rendimiento: 77%).

'"H-RMN (DMSO-dg, 400 MHz) 8: 2.30 (6H, s), 3.89 (3H, s),

5.64 (2H, s), 6.77 —(2H, s), 7.08 (1H, d, J = 8.8 Hz), 7.25 (2H, d,

[
I

C.
]

8.8 Hz), 7.49 (1H, s), 7.75 (1H, d, J = 8.8 Hz), 7.95 (2H, d,

8.8 Hz).

MS (ESI+) m/z: 418 (M+H)".

HRMS (ESI+) m/Z: 418.17523 (M+H)", calculado 418.17668

{-1.45 mmu).

(Ejemplo 5) Diclorhidrato de 2-{[6-(4-amino-3,5-dimetilfenoxi)-1-

metil-1H-bencimidazol-2-illmetoxi}benzoato de etilo

{(diciorhidrato del Compuesto Neo. 1 a 130)

Se agregaron f{ri-n-butilfosfina (0.41 g, 2.0 mmol) y 1,1’-

‘azodicarbonil)dipiperidina (0.50 g, 2.0 mmoi) a una solucién de
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{6-[4-(ter-butiloxicarbonilamino)-3,5-dimetilfenoxi]-1-metii-1H-
bencimidazol-2-il}metanol (0.40 g, 1.0 mmol) Vi 2-
hidroxibenzoato d& etilo (0.23 g, 1.5 mmel) en tolueno, seguido
de agitacién durante 10 horas. La solucion de reaccién se
concentré y posteriormente se purificd mediante cromatografia
de columna de gel de silice (so!veni‘e. de elucidn:
hexano/acetato de etilo = 1/2). Posteriormente, se agregd una
solucién de cloruro de hidrbégeno/1,4-dioxanc 4 N (10 mLiL),
seguido de agitacidén durante dos horas. El sc¢lido precipitadc se
recolectd mediante fiitracidon y se lavd con aceiato de etiio v
éter. El compuesto del titulo deseado (0.34 g, rendimiento:
85%) se obtuvo secando bajo presidén reducida.

"H-RMN (DMSO-dg, 400 MHz) 8: 1.20 (3H, t, J = 7.2 Hz),
2.33 (6H, s), 3.94 (3H, s), 4.23 (2H, q, J = 7.2 Hz), 5.64 (2H, s),

6.79 (2H, s), 7.11 (1H, d, J = 8.8 Hz), 7.13 (1H, dd, J = 7.3, 7.8

i

Hz), 7.45 (1H, d, J = 8.4 Hz), 7.55 (1H, s), 7.60 (1H, ddd, J
1.4, 7.3, 8.4 Hz), 7.72 (1H, dd, Jd = 1.4, 7.8 Hz), 7.77 (1H, d, d =
8.8 Hz).

MS (ESi+) m/z: 446 (M+H)", 468 (M+Na)".

HRMS (ESt+) m/Z: 446.21002 (M+H)", calculado 446.20798
(2.04 mmu).
(Ejémp!o 6) Diclorhidrato de acido 2-{[6-(4-Amino-3,5-
dimetilfenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}benzoico
(diclorhidrato del €ompuesto No. 1 a 129)

Se agregd una solucién acuosa de hidréxido de sodio 1 N
(10 mbL, 10 mmol) a una solucién de diclorhidrafc de 3-{[6-(4-
amino-3,5-dimetilfenoxi)-1-metil-1H-bencimidazol-2-
illmetoxitbenzoato de etilo (0.26 g, 0.4 mmol) en 1,4-dioxano, y
ia mezcia se agité a una temperatura de 60°C durante decs
horas. La solucién de reaccién se traté con &cido hidrociorico

coencentrado (1.5 mb) v posteriormente se concentiré. El sdélido
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resultante se lavdé con agua y acetato de etilo y se secd bajo
presion reducida para obtener el compuesto del titulo deseado
(0.13 g, rendimiento: 66%).

"H-RMN (“DM.SO-ds, 400 MHz) &: 2.30 (6H, s), 3.92 (3H, s),
5.62 (2H, s), 6.87 (2H, s), 7.10 (1H, m), 7.11 (1H, m), 7.43 (1H,
d, J = 8.3 Hz), 7.55 (1H, m), 7.58 (1H, s), 7.69 (1H, dd, J = 1.4,
7.6 Hz), 7.75 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 418 (M+H)".

HRMS (ESI+) m/Z: 418.17421 (M+H)", calculado 418.17668
(-2.47 mmu).

(Ejemplo 7) Clorhidrato de 3-{[6-{3-flucrofenoxi)-1-metil-1H-
pencimidazol-2-illmetoxi}benzoatoc de metilo (clorhidrato detl
Compuesto No. 1 a 36)

(72) (5-(3-fluorofenoxi)-2-nitrefenillmetilcarbamato de ter-
Butilo

Se agregd ter-butdoxido de potasio (3.93 g, 35.0 mmoi) a
una solucién de 3-fluorofenil (3.53 g, 31.5 mmoi) y (5-cloro-2-
nitrecfenilymetilcarbamato de ter-butilo (8.60 g, 30.0 mmol) en
N,N-dimetilacetamida (15 mL) y tetrahidrofurano (60 mL) bajo
enfriamiento.con hielo, y la mezcla se agitdé a una temperatura
de 100°C durante 30 horas. La solucién de reaccién se
concentrd, y se agregaron a esto acetato de etilo (200 mL) vy
agua (200 mL), seguido de extraccién. La capa orgéanica se
secd y concentré para obtener el compuesto del titulo deseado
(9.21 g, rendimientorz 81%).

(7b) (6-Fluoro-1-metil-1H-bencimidazol-2-il)metano!

Se agregbd p*olvo de hierro (7.53 g, 135.¢ mmoc!) a una
solucién de [5-(3-fluorofenoxi)-2-nitrofeniilmetilcarbamato de
ter-butilo (9.21 g, 25.4 mmol) y cloruro de amonioc (0.80 g, 15.0
mmoi) en agua (30 mL) y etanol (120 mL), v la mezcla se agité

a una temperatura de 70°C durante nueve horas. La solucién de

*é DH0
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reaccidén se concentrdé, v se agregd acido hidroclérico 4 N (90
mi.) al sodiide color café resultante. La mezcla se agitdé z unsa
temperatura de 120°C durante 30 minutos para obtener una
scluciéon homogénea. Se agregd acido glicélico {(6.84 g, 90.0
mmo!) a la solucidén, y la mezcla se agité a una temperatura de
120°C durante cuatro horas. La solucién de reaccidén se
concentrd, y posteriormente se hizo basicsa mediantev!a adicidn
gradual de una solucitn acuosa de hidréxido de scodio 2 N para
precipitar un sdélido. El sé6lido resultante se recristalizé a partir
de etanol para ob’:ener el compuesto del titulo deseado (4.80 g,
rendimientc: 71%).

"H-RMN (DMSO-dg, 400 MHz) &: 3.80 (3H, s), 4.71 (2H, d,
J = 5.5 Hz), 559 (1H, t, J = 5.5 Hz), 6.75-6.82 (2H, m), §.87-
6.97 (2H, m), 7.33-7.42 (2H, m), 7.62 (1H, ¢, J = 8.8 Hz).

(7¢) Clorhidrato de 3-{[6-(3-fluorcfeneoxi)-1-metil-1H-
bencimidazo!-2-illmetoxi}benzoato de metilo

Se agregaron ftri-n-butilfosfina {(0.61 g, 3.0 mmol) v 1,1’
(azodicarbonil)dipiperidina (0.76 g, 3.0 mmol) a una soiucidén de
{6~(3-f!uo_rofenoxi)-1—metil-1H—bencimidazol-2-§|]metanoi (0.41 g,
7.5 mmel) y 3-hidroxibenzoato de metilo (0.24 g, 2.3 mmoi) en
tolueno, seguido de agitacién durante 10 horas. La solucién de
reaccidén se concentréo y posteriormente se purificé mediante
cromatografia de columna de gel de silice (sclvente de elucidn:
nexano/acetato de etilo = 1/2). Posteriormente, se agregd una
soi.ucién de cloruro de hidrégeno/1,4-dioxano 4 N (10 mL),
seguido de agitacion durante dos horas. El sélido precipitado se
recolectd mediante filtracién y se lavd con acetato de etilo y
eter. El compuesto del titulo deseado (0.43 g, rendimiento:
64%) se obtuve secando bajo presién reducida.

'"H-RMN (DMSO-dg, 400 MHz) 8: 3.87 (3H, s), 3.90 (3H, s),

3

£.52 (2H, s), 6.82>(1H, ddd, J = 0.8, 2.4, 8.2 Hz), 6.86 (1H, ddd,
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=24, 2.4, 82 Hz), 6.96 (1H, dddd, J = 0.8, 2.4, 8.4, 8.4 Hz),

t

7.14 {1H, dd, J = 2.2, 8.8 Hz), 7.41 (1H, ddd, J 6.9, 8.2, 8.4
Hz), 7.46 (1H, ddd, J = 1.1, 26 8.2 Hz), 7.52 (1H, dd, J = 7.5,
8.2 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.64 (1H, ddd, J = 1.1, 1.5,
7.5 Hz), 7.70 (1H, dd, J = 1.5, 2.6 Hz), 7.78 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 407 (M+H)", 429 (M+Na)".

HRMS (ESI+) m/Z: 407.13957 (M+H)", calculado 407.14071
(-1.14 mmu).
(Ejemplo 8) Clorhidrato de acido 3-{[6—(3-F§uorofenoxi)-1-meti!.—
1H-bencimidazol-2-iilmetoxi}benzoico (clorhidrato del
Compuesto No. 1 é 35)

Se agregd una solucién acuosa de hidroxido de sodio 1 N
(15 mbL, 15 mmoly a una solucién de ciorhidrato de 3-{[6-(3-
fluorofenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoato de-
metilo sintetizada en e! Ejemplo 7 (0.33 g, O.74Ammol) en 1.,4-
dioxano, vy la mezcla se agitdé a una temperatura de €60°C
durante dos horas. La solucién de reaccién se tratd con acido
hidrocidrico concentrado (2.5 mlL) vy posteriormente se
concentro. El sélido resu}ténte se lavo con agua y ecetato de
etilo y se secd bajo presién reducida para obtener el compuesto
cdel titulo deseado (0.22 g, rendimiento: 62%).

'"H-RMN (DMSO-ds, 400 MHz) &: 3.95 (3H, s), 5.70 (2H, s),
6.85 (iH, ddd, J = 0.8, 2.4, 8.2 Hz), 6.89 (1H, ddd, J = 2.3, 2.4,
8.2 Hz), 6.92 (1H, dddd, J = 0.8, 2.3, 8.2, 8.4 Hz), 7.24 (1H, dd,

J=2.2,8.9 Hz), 7.42 (1H, ddd, J

6.9, 8.2, 8.2 Hz), 7.45 (1H,
ddd, J = 1.1, 2.6, 8.2 Hz), 7.51 (1H, dd, J = 7.5, 8.2 Hz), 7.64
(1H, ddd, J = 1.1, 1.3, 7.5 Hz), 7.69 (1H, d, J = 2.23 Hz), 7.71
(1H, dd, J = 1.3, 2.6 Hz), 7.84 (1H, d, J = 8.9 Hz).
MS (ES!+) m/z: 393 (M+H)*, 415 (M+Na)*, 437 (M+2Na-H)".
HRMS (ESI+) m/Z: 393.12228 (M+H)*, calculado 393.12506

{(-2.78 mmu).
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(Eilemplo 9) Clorhidrato de 3-{[6-(4-cloro-3-fluorofencxi}-1-metil-
1H-bencimidazol-2-illmetoxi}benzoato de metilo (clorhidrato de!
Compuesto No. 1 a 100)

(92) [(4-cloro-3-fluorofenoxi)-2-nitrofenil}-metil-carbamato
de ter-Butilo

Se agregod hidruro de sodio (> 56% en aceite, 1.31 g, 30.0
mmol) a una solucién de 4-cloro-3-fluorofenol (4.94 g, 30.0
mmol) y (5-cloro-2-nitrofenil)-metil-carbamato de ter-butilo (8.60
g, 30.0 mmoi) en N,N-dimetilformamida (150 mL) bajo
enfriamiento con hielo. La mezcla se calentdé gradualmente a
temperatura ambiente vy posteriormehte se calenté a una
temperatura de 80°C, seguido directamenie de agitacién
durante ocho horas. La soluciéon de reaccién se dejd asentar en
forma adicional a temperatura ambiente durante la noche y
posteriormente se agité a una temperatura de 80°C nuevamente
durante una hora. Después de dejar enfriar a temperatura
ambiente, se agregaron agua y salmuera a la solucién de
reaccidon, seguido de extraccidn con acetato de etilo tres veces.
Las capas orgénicas se corﬁbinaron y secaron sobre sulfato de
magnesio, y el solvente se evaporé bajo presiéon reducida. El
residuo se purificdo mediante cromatografia de columna de gel
de silice para cbtener el compuesto del titulo deseado (12.63 g,
rendimiento: 100%) en la forma de cristales de aguja color
amarilic palido.

TH-RMN (CDCls, 400 MHz) &: 1.32 (9H, s), 3.26 (3H, s),

6.85-8.92 (4H, m), 7.43 (1H, t, J = 8.6 Hz), 7.93 (1H, t, J = 8.6

(9b) [6-(4-Cioro-3-fluorofenoxi)-1-metil-1H-bencimidazo!-2-
ilimetanol
Se disolvid [(4_—cloro—3-f|uorofenoxi)-2—nitrofenil]-metil-'

carbamato de ter-Butilo (12.62 g, 30.0 mmol) en etancl (150

232
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mL), agua (75 mLj). Posteriormente, se agregaron polve de

hierro (8.03 g, 150 mmol) y cloruroc de amonijo (803.2 mg, 15.0
mmol) v la mezcla se calents bajo‘reﬂujo durante 4.5 horas. La
solucién de reaccién se dejé enfriar, y posteriormente se diluyd
5 con agua, salmuera y acetato de etilo v se filtré a través de
celita. El filtrado se separd y la capa organica se secd sobre
éulfato de magnesio. Posteriormente, el soNente se evapord
bajo presién reducida para obtener [2-amino—5-(4-‘c!oro-3-
ﬂuorofenoxi)-fenH]-metil-carbamato de ter-butilo en la forma de
10 un sélido color blanco (12.01 g, rendimiento: 100%). Se

agregaron a esto acido glicélico (3.42 g, 45.0 mmol) y una

solucién de &cido hidroclérico-1,4-dioxano 4N (150 mL), y la
mezcla se calenté bajo reflujo durante dos horas. La solucién
de reaccién se vertis lentamente en una solucién acuosa de

15 bicarbonato de sodio saturada bajo enfriamiento con hielo. Se

agrego en forma adiciona] éter diisopropilico, seguido de

agitacidn. Después de varios minutos, se generd un polvo color

amarilio palido. EI roivo se recolects mediante fiitracidon, se

lavé en secuencias con una solucién mezclada de acetaio de

ko

20  etilo y n-hexano, y agua, Y se secd para obtener ej comptuesto

deseado (3.85 g, rendimiento: 42%) en la forma de un polvo

color amarilio palido.

"H-RMN (CDCls, 400 MHz) &: 3.78 (3H, s), 4.88 (2H, s)

H

6.69 (1H, dd, J = 3.9 10.1 Hz), 6.73 (1H, dd, J = 3.2, 10.1 Hz),

25 6.83-8.95 (2H, m), 7.28 (iH. t J =187 Hz), 7.05 (1H, d. J = 8 7

Hz).

(9¢) Clorhidrato de 3—{[6-(4-Cloro-3-ﬂuorofenoxi}—1-metil-

1H—bencimidazoi-Z-iI]metoxi}benzoato de metilo

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol}y y 1,1'-

w
[&]

(azodicarboni!)dipiperidina (0.76 g, 3.0 mmol) a una solucidn de

[6—(4—cloro—3-ﬂuorofenoxi)—1—metil-1 H-bencimidazo!-2—il‘]metano!
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(0.46 g, 1.5 mmol) y 3-hidroxibenzoato de metilo (0.34 g, 2.3

-
mmaoi) en tolueno, seguido de agitacién durante 10 horas. Lsa
solucion de reaccién se concentré Yy posteriormente se purifics

mediante cromatografia de columna de gel de silice (solvente

de elucién: hexano/acetato de etilo = 1/2). Posteriormentie, se

agrego una soluciéon de cloruro de hidrégeno/1,4-dioxanoc 4 N
(10 mL), seguido de agitacién durante dos horas. El sélido

precipitado se recolectd mediante filtracidn Yy se lavé con

aceiaic de etilo y éter. EI compuesto del {ituio deseads (.44 ¢,

i~

rendimiento: 61%) se obtuvo secando bajo presién reducids.

"H-RMN (DMSO-d¢, 400 MHz) 5: 3.87 (3H, s}, 3.92 (3H, s),

i

88 (2H, s), 6.88 (1H, ddd, J = 1.3, 2.8, 8.9 Hz), 7.15 (iH, dd,

2.8, 10.8 Hz), 7.21 (1H, dd, J = 2.2, 8.8 Hz), 7.‘47 (14, ddd,
J =1.1,2.6, 8.3 Hz), 7.53 (1H, dd, J = 7.5, 8.3 Hz), 7.5 (1H,
dd. J = 8.8, 8.9 Hz), 7.64 (1H, ddd, J = 1.1, 1.5 7.5 Hz), 7.65
(TH, d, J = 2.2 Hz), 7.71 (1H, dd, Jd = 1.5, 2.6 Hz), 7.81 (1H, d,

J =8.8 Hz).

MS (ESI+) m/z: 441 (M+H)", 443 (M+H+2)" 463 (M+Na)*,
465 (M+Na+2)".

¥

HRMS (ESI+) m/Z: 441.10171 (M+H)", caiculado 441.10474

:::

(Ejemplo 10) Clorhidrato de acido 3~{{6—(4~Cioro-B-ﬂuorofenoxi)-

1-meti!-‘sH-bencEdeazo!-2~il]metoxi}benzoEco (clorhidrato del
Campuésto No. 1 a 99)

Se agregd una solucidn acuosa ce hidréxido de sodio 1 N

(1¢ mbL, 10 mmol) a una solucidn de clorhidrato de 3-{[6-(4-

-~

cloro-3- fuorofenoxi)-1-metil-1 H-bencimidazol-2-

é?}metoxi}benzoa‘to de metilo sintetizadza en el Ejemplo 9 (5.33

, 0.62 mmel) en 1,4-diocxano, y la mezcla se agitd a uns

temperatura de 80°C durante dos horas. La solucién de reaccion

€e traté con acido hidroclérico concentrado (1.5 mL) vy
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posteriormente se concenird. £l sdélide resultante se lavé con
agua y aceiato de etilo y se secd bajo presidén reducida para
cbtener el compuesto del titulo deseado (0.23 g, rendimiento:
72%).
P{197-201°Cs
"M-RMN (DMSO-ds, 400 MHz) 8: 3.94 (3H, s), 5.68 (2H, s),
6.88 (1H, ddd, J = 1.3, 2.8, 8.9 Hz), 7.16 (1H, dd, J = 2.8, 10.7
Hz), 7.23 (1H, dd, J = 2.2, 8.8 Hz), 7.44 (1H, ddd, J = 1.1, 2.6,
8.3 Hz), 7.50 (1H, dd, J = 7.6, 8.3 Hz), 7.59 (1H, dd, J = 8.8,
8.9 Hz), 7.63 (1H, ddd, J = 1.1, 1.3, 7.6 Hz), 7.68 (1H, d, J =
2.2 Hz), 7.70 (1H, dd, J = 1.3, 2.6 Hz), 7.82 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 427 (M+H)", 429 (M+H+2)", 449 (M+Na)~",
451 (M+Na+2)".

HRMS (ESt+) m/Z: 427.08529 (M+H)", calculado 427.08608
{(-0.80 mmu).
(Ejemplo 11) Ciorhidréto de 3-{[6-(3-clocro-4-fluorofenoxi)-1-
metil-1H-bencimidazol-2-ilJmetoxi}benzoato de metilo
(clorhidrato del Compuesto No. 1 a 115)

(11a) [(3-cloro-4-fluorofenoxi)-2-nitrofenilj-metil-carbamato
de ter-butilo

Se bbtuvo el compuesto deseado (15.50 g, rendimiento:
10C0%) en la forma de cristales de aguja color amarillo palido
mediante sintesis a partir de 3-cloro-4-fluorofenol (5.97 g, 36.7
mmol}, {(b-ciorc-2-nitrefenil)-metil-carbamato de tar-butilo
(10.4C g, 36.3 mmoi), hidruro de scdio (> 56% en aceite, 1.58 g,
36.3 mmol) y N,N-dimetilformamida (200 mL) en la misma forma
qu‘e en el Ejemplo 7a.

"MH-RMN (CDCl;, 400 MHz) &: 1.32 (8H, s), 3.28 (3H, s),
8.79-6.85 (2H, m), 6.95-6.97 (i1H, m), 7.15-7.18 (2H, m), 7.91-
7.83 (1H, m).

(11b) [2-amino-5-(3-cloro-4-fluorofenoxi)-feniil-metil-
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carbamato de ter-butilo

Se obtuve el compuesto deseado en la forma de cristales
color café palido (6.98 g, rendimiento: 83%) mediante sintesis a
partir de [(3—c!oro—4—ﬂuqrofenoxi)-2—nitrofenH]-nﬁetil-carbamato
de ter-butiio (7.51 g, 18.1 mmol), polvo de hierro (4.84 g, 90.5
mmol), cloruro de amonio (0.48 g, 9.05 mmol), etancl (100 mi)
y agua (50 mL) en la misma forma que en el Ejemplo 7b.

"H-RMN (CDEig, 400 MHz) &: 1.58 (9H, s), 3.14 (3H, s)
3.72 (iH, broad), 6.74-6.82 (4H, m), 6.90-6.99 (1H, m), 7.05
(1H, t, J = 8.8 Hz).

(11c) [6-(3-Cloro-4-fluorofenoxi)-1-metil-1H-bencimidazol-
2-ilimetanol |

Se obtuvo el compuesto deseado en la forma de cristales
color café palido (2.42 g, rendimiento: 48%) mediante sintesis a
nartir de [2-amino-5-(3-cloro-4-fluorofenoxi)-fenil]l-metil-
carbamato de ter-butilo (6.89 g, 16.6 mmol), acido glicélico
(1.89 g, 24.8 mmol), vy una soluciéon de acido hidrocldrico-1,4-
dioxano 4 N (120 mL) en la misma forma que en el Ejempio 7b.

'"H-RMN (CDCls, 400 MHz) &: 3.78 (3H, s), 4.89 (2H, s),
6.85-7.00 (4H, m), 7.09 (1H, t, J = 8.6 Hz), 7.05 (1H, d, J = 8.8
Hz). |

(11d) Cilorhidrato de 3-{[6-(3-cloro-4-fluorofenoxi)-1-metil-
1H-bencimicazol-2-illmeioxilbenzoaio de metilo

| Se agregaron ftri-n-butilfosfina (0.61 g, 3.0 mmol) vy 1,1'-

(azodicarbonil)dipiperidina (0.76 g, 3.0 mmol) a una soiucidén de

6-(3-clorc-4-fluorefenoxi)-1-metil-1H-bencimidazc¢i-2-iflmetanol

e

A

(0.48 g, 1.5 mmol) y 3-hidroxibenzoato de metilc (0.34 g, 2.3

o~

mmol) en tclueno, seguido de agitacién durante 10 horas. La
scluciéon de reaccidn se concentré y posteriormente se purificd
e

madiante cromatografia de cclumna de ge! de silice (solvente

de eiucién: hexano/acetato de etilo = 1/2). Postericrmente, g2
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agregd una solucién de cloruro de hidrégeno/1,4-dioxano 4 N
(10 mL), seguido de agitacién durante dos horas. El sdlido
rrecipitade se recolecté mediante filtracién y se lavdé con
acetato de etilo y éter. Et compuesto del titulo deseado (0.48 g,
rendimiento: 67%) se obtuvo secando bajo presidn reducida.

"H-RMN (DMSO-dg, 400 MHz) &: 3.87 (3H, s), 3.92 (3H, s),

[#)]

.66 (2H, s), 7.06 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 7.19 (1H, dd,

J=2.2, 6828 Hz), 7.28 (1H, dd, d = 3.0, 6.3 Hz), 7.46 (1H, dd, J

i

8.8, 9.1 Hz), 7.47 (1H, ddd, J = 1.1, 2.2, 8.2 Hz), 7.53 (1H,

dd, J = 7.6, 8.2 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.65 (1H, ddd, J

i

1.1, 1.5, 7.6 Hz), 7.71 (1H, dd, J = 1.5, 2.2 Hz), 7.79 (1H, d, J
8.9 Hz). -

MS (ESI+) m/z: 441 (M+H)", 443 (M+H+2)" 463 (M+Na)",
465 (M+Na+2)".

HRMS (ESi+) m/Z: 441.10182 (M+H)", calculado 441.10174
(0.08 mmu).
(Ejemplo 12) Clorhidrato de acido 3-{[6-(3-Cloro-4-fluorofenoxi)-
1-metil-1H-bencimidazol-2-iljmetoxi}benzoico (clorhidrato del
Compuesto No. 1 a 115)

Se agregs6 una soluciéon acuosa de hidroxido de sodio 1 N
(10 mbL, 10 mmol) a una solucién de clorhidrato de 3-{[6-(3-
cloro-4-fluocrofenoxi)-1-metil-1H-bencimidazol-2-
illmetoxil}benzoato de metilo sintetizada en el Ejemplo 11 (0.34
g, 0.7 mmol) en 1,4-dioxano, y la mezcla se agité a una
temperatura de 80°C durante dos horas. La solucién de reaccién
se tratd con acide hidroclérico concentrado (1.5 mL) vy
posteriormente se concentrd. E! sdlido resultanie se lavd con
agua y acetato de etilo y se secd bajo presidén reducida para
obtener el compuesto del titulo deseado (0.23 g, rendimiento:
70%).

TU_RMN (DMSO-ds, 400 MHz) 8: 3.94 (3H, s), 5.69 (2H, s),
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7.07 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 7.22 (1H, dd, J = 2.2, 8.9
Mz), 7.29 (1H, dd, J = 3.0, €.2 Hz), 7.44 (1H, ddd, J = 1.1, 2.7,
8.2 Hz), 7.46 (1H, dd, J = 9.1, 9.1 Hz), 7.50 (1H, dd, J = 7.6,
8.2 Hz), 7.63 (1H, d, J = 2.2 Hz), 7.64 (1H, ddd, J = 1.1, 1.3,
7.6 Hzy, 7.70 (4, dd, J = 1.3, 2.7 Hz), 7.82 (i1H, 4, J = 8.9 Hz).
MS (ESI+) m/z: 427 (M+HY", 429 (M+H+2)", 442 (M+Na)",
451 (M+Na=+2)".
HRMS (ESI+) m/Z: 427.08535 (M+H)", calculado 427.08609
(-0.74 mmu).
(Ejemplo 13} Ciorhidrato de 3-{(1-metit-6-fenoxi-1H-
bencimidazol-2-ilymetoxilbenzoato de metiio {(ciorhidratc del
Compuesto No. 1 a 20)
(13a) (6-Fenoxi-1-metii-1H-bencimidazoi-2-il)metanol
Se disolvieron 2-nitro-4-clorofenil(metil)ycarbamato de ter-
butilo (22.5 g, 78.6 mmol) y fenol (7.5 g, 78.6 mmol) en
tetrahidrofurano (180 mL) y DMF (20 mL). Se agregd hidrurc de
sodio (3.4 g, 78.6 mmol) y la mezcla se agité a una temperatura
de 80°C durante 10 horas. La solucidn de reaccion se vertié en
agua de hielo, seguido de extraccidn con acetato de efile. La
cape organica se lavdo con agua 'y salmuera v se secé sobre
sulfatc de sodio. Posteriormente, ei solvente se evaporé bajo
presion reducida. El residuo se disolvido en 250 mL de etanol, y
se agrego naladio sobre carbono al 10% (8 g). La mezcla se
agité en una atmésfera de hidréogeno a una temperatura de 60°C
durante cuatro horas. El catalizador se eiimind a través de
celita, v el soivente se evaporé bajo presién reducida. EI
residuo se diséivié en 1,4-dioxano (80 mL) y &cido hidrecclérico-
dioxano 4 N (80 mi). Se agregd acide giticélico (8.7 g, 115
mmeol) v ia mezcla se calents bajo reflujo durante dos heras. La
solucidn de reaccién se enfrid y posteriormente se neuiralizo

con bicarbonato de sodio saturado. Los cristales generados se
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filtraron y lavaron con agua y acetato de etilo para obtener 14 g
del compuesto deseado (rendimiento: 73%).

"H-RMN (DMSO-dg, 400 MHz) 8: 3.77 (3H, 8), 4.70 (2H, s),
6.85-6.97 (3H, m), 7.05-7.11 (1H, m), 7.23-7.28 (3H, m), 7.58-'
7.61 (1H, m).

(13b) Clorhidrato de 2-[(1-metil-6-fenoxi-1H-bencimidazol-
2-ilYmetoxilbenzcato de metilc

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol) v 1,1’
(azodicarbenil)dipiperidina (0.76 g, 3.0 mmo!) a una sciucidn de
(1-metil-B-fenoxi-1H-bencimidazol-2-ii)metanci (0.38 g, 1.5
mmoel) y 3-hidroxibenzoato de metilo (0.34 g, 2.3 mmol) en
tolueno, seguido de agitacion durante 10 horas. La solucién de
reaccion se concentré y posteriormenie se purificd mediante
crematografia de columna de gel de silice (solvente de efucion:
hexanc/acetato de etilo = 1/2). Posteriormente, se agreg¢ una
solucién de cloruro de hidrégeno/1,4-dioxano 4 N (10 mL),
seguido de agitacién durante dos horas. El sélido precipitado se
recoiecté mediantg filiraciéon y se lavé con acetato de etilo y
éter. E! compuesto del titulo deseado (0.42 g, rendimiento:
66%) se obtuvo secando bajo presidén reducida.

'"H-RMN (DMSO-ds, 400 MHz) &: 3.88 (3H, s), 3.92 (3H, s),
5.69 (2H, s), 7.02 (2H, d, J = 8.7 Hz), 7.12 (1H, dd, J = 2.2, 8.8
Hz), 7.15 (1H, t, J = 7.5 Hz), 7.41 (2H, dd, J = 7.5, 8.7 Hz),

7.48 (1H, ddd, J = 1.3, 2.6, 8.2 Hz), 7.54 (1H, dd, J = 7.5, 8.2

Hz), 7.59 (1H, d, J 2.2 Hz), 7.66 (1H, ddd, J = 1.3, 1.5, 7.5

Hz)y, 7.72 (1H, dd, d = 1.5, 2.6 Hz), 7.80 (1H, d, J = 8.8 Hz).
. MS (ESI+) m/z: 388 (M+H)", 441 (M+Na)".

HRMS (ESI+) m/Z: 382.15476 (M+H)", calzulado 389.15913
(1.63 mmu).

(Eiemplo 14) Clorhidrato de acidc 3-[{(1-Metil-8-fenoxi-1H-

bencimidazoi-2-ilymetoxilbenzoico (clorhidraio dei Compuesto
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Se agregd una solucidén acuosa de hidréoxido de scdio 1 N

No. 1 a 19)

(10 mL, 10 mmol) a una solucién de clorhidrato de 3-[{1-metil-6-
fenoxi-1H-bencimidazol-2-il)metoxilbenzoato de metilo
sintetizada en el Ejemplo 13 (0.28 g, 0.7 mmol) en 1,4-dioxano,
y la mezcla se agité a una temperatura de 60°C durantie dos
horas. La solucidon de reaccion se tratéo con acido hidroclérico
concentrado (1.5 mL) v posteriormente se concentrd. El sdlido
resuliante se lavd con agua y acetato de etilo y se secd bajo _

presiéon reducida para obtener el compuesto del titulo deseado

(0.19 g, rendimiente: 70%)}.

"H-RMN (DMSO-ds, 400 MHz) §: 3.95 (3H, s), 5.72 (2H, s),
7.04 (2H, d, J = 8.8 Hz), 7.16 (1H, t, J = 7.5 Hz), 7.21 (1H, dd,
=24, 8.8 Hz), 7.41 (2H, dd, J = 7.5, 8.8 Hz), 7.46 (1H, ddd, J

= 1.1, 2.6, 8.2 Hz), 7.50 (1H, dd, J = 7.5, 8.2 Hz), 7.62 (1H, d, J

i
N

.2 Hz), 7.64 (1H, ddd, J = 1.1, 1.5, 7.5 Hz), 7.71 (1H, dd, J

1.5,2.6 Hz), 7.82 (1H, d, J

8.8 Hz).

MS (ESt+) m/z: 375 (M+H)", 397 (M+Na)*, 418 (M+2Na-H)".

HRMS (ESI+) m/Z: 375.13441 (M+H)", calculado 375.13448
(-0.07 mmu).
(Ejemplo 15) Diclorhidrato de 3-[(3-metil-5-fenoxi-3H-
imidazoI[,5-b]piridTn—Z—il)metoxi]benzoato de meiilo
(diclorhidrato del Compuesto No. 1 a 28)

(15a) (3—Metil-5-fenbxi-3H-imidazo[4,5-b]piridin—2—
ilymetanol

Se disolvid fenol (12.08 g, 128 mmol) en THF (200 mL), vy
se agregd hidruro de sodio (60%, 5.12 g, 128 mmol). En forma
subsecuente, se agregd 6-cloro-N-metii-3-nitropiridin-2-amina
(20 g, 107 mmol) y la m_ezc!a se agité a una temperatura de
g0°C durante cuairo horas. La solucion de reaccion se vertid en

1

agua, seguide de exiraccién con acetato de eiilo. La capa

Q

«
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crganica se lavd en secuencias con agua, una solucién de
hidréxido de botasio 1 N, agua y salmuera, se sect¢ vy
posteriormente se concentrd. El residuo se disolviéd en THF (50
mL)-etanol (50 mL), y se agregé hidroxido de paladio (500 mg).
lLa mezcla se agité en una atmésfera de hidrégeno durante la
noche. El catalizador se elimind a través de celita, v el solvente
se evapord bajo presion reducida. El residuo se disolvio en 1,4-
dioxano (150 mL) y acido h'idroclérico-dioxand 4 N (150 mL). Se
agregd acido glicdlico (24.4 g, 321 mmol) y la mezcla se calentd
hajo refluio durante 10 horas. La soiucién de reaccidn se enfrid |
y posteriormente se neutralizé con una solucién acuosa de
bicarbonatc de sodio saturada, seguido de extraccion con
acetato de etilo. La capa organica se lavdé en secuencias con
agua y salmuera y se sec6. Posteriormente, el solvente se
evapord bajo presiéon reducida. Los cristales generados se
lavaron completamente con éter diisopropilico para obtener 21.8
g del compuesto deseado (rendimiento: 80%).

"M-RMN (DMSO-dg, 400 MHz) §: 3.67 (3H, s, J = 7 Hz),
4.69 (2H, d, J = 5 Hz), 5.61 (1H, t, J = 5 Hz), 6.84 (1H, d, J =8
Hz), 7.12-7.23 (3H, m), 7.39-7.45 (2H, m), 8.068 (1H, d, J = 8
Hz).

(15b) Diclorhidrato de 3-[(3-metil-5-fenoxi-3H-imidazo[4,5-
blpiridin-2-il)metoxilbenzoato de metilo

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol) y 1,1’-
(azodicarbonil)diptperidina (0.76 g, 3.0 mmol) a una soluciéh de
(3-metil-5-fenoxi-3H-imidazo[4,5-b]piridin-2-il)metanol (0.38 g,
1.5 mmol) y 3-hidroxibenzoato de metilo (0.34 g, 2.3 mmol) en
tolueno, seguido de agitacién durante 10 horas. La solucién de
reaccion se concentrdé y posteriormente se purificé mediante
cromatografia de columna de gel de silice (solvente de elucion:

hexano/acetato de etilo = 1/2). Postericrments, se agregd una
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solucién de cloruro de hidrégeno/1,4-dioxanoc 4 N.{‘,O mL},
seguido de agitacién durante dos heoras. E! sélido precipitado se
recolecté mediante filtracién y se lavdé con acetato de etilo y
éter. E! compuesto del titulo deseado (0.40 g, rendimiento:
58%) se ohtuvo secando bajo presidén reducida.

"H-RMN (DMSO-ds, 400 MHz) §: 3.72 (3H, &), 3.86 (3H, s},
5.54 (2H, s), 6.96,(1H, d, J = 8.6 Hz), 7.18 (1H, d, J = 7.5 Hz),
7.22 (1H, i, J = 7.3 Hz), 7.43 (2H, m), 7.45 (1H, dd, J = 7.8, 8.2
Hz), 7.61 (1H, dd, J = 1.5, 7.6 Hz), 7.66 (1H, dd, J = 1.5, 2.3
Hz), 8.18 (1H, d, J = 8.6 Hz).

MS (ESi+) m/z: 380 (M+H)", 412 (M+Na)~.

HRMS (ESi+) m/Z: 360.14693 {(M+H)", calcuiado 396.14538
{(1.55 mmu). |
{(Ejempic 18) Diclorhidrato de acido 3-[(3-Metil-b5-fenoxi-3H-

imidzszo[4,5-blpiridin-2-il)metoxilbenzoico (agiclorhidrato del

‘Compuesto No. 1 a 27)

Se agregé una soluciéon acuosa de h%dréxido de sodioc 1 N
{10 mL, 160 mmol} a un‘a solucién de diciorhigrato de 3-[{3—meti!~
_5—fenoxi—3H—imidazo[4,5-b}piridin—2-il)métoxi]benzoato de metilo
sintetizada en el Ejemplo 15 (0.25 g, 0.6 mmo!) en 1,4-dioxano,
y la mezcla se agité a una temperatura de 60°C durante dcs
heras. La solucién de reaccién se tratd con acido hidroc!éricq
concentrado (1.5 mlL) y posteriormente se concentré. El séiido
resultante se lavd con agua y acetato de etilc v se secd bajo
oresion reducida para obtener el compuesto de!l titulo deseado
(0.16 g, rendimiento: 65%).

"H-RMN (DMSO-dg, 400 MHz) &: 3.73 (3H, s}, 5.53 (2H, s),
6.96 (i1H, d, J = 8,6 Hz), 7.18 (1H, d, J = 8.7 Hz), 7.22 (1H, t, J
= 7.5 Hz), 7.38 (1H, ddd, J = 1.1, 2.6, 8.2 Hz), 7.42 (24, m),
7.46 (1H, dd, Jd = 7.8, 8.2 Hz), 7.59 (1H, ddd, J = 1.1, 1.3, 7.6

Hz), 7.64 (i1H, dd, J = 1.3, 2.6 Hz), 8.18 (1H, d, J = 8.6 Hz).

54
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MS (ESI+) m/z: 376 (M+H)", 388 (M+Na)", 420 (M+2Na-H)".
HRMS (ESI+) m/Z: 376.12947 (M+H)", caiculado 376.12873
(-0.26 mmu).

{Eiemplo 17) 5712 Clorhidrato de 5-{[{6-{4-amino-3,5-

dimetilfenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}nicotinato de

metilo (5/2 clorhidrato del Compuesto No. 1 a 136)

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol) y 1,1’-
{azodicarbonil)dipiperidina (0.76 g, 3.0 mmol) a una solucidn de
{6~{4-(ter-butiloxicarboniiamino)-3,5~dimetilfenoxi]-’l—metH-?_H-
Bencimidazol-2-il}metanol (0.60 g, 1.5 mmol) y 5-
hidroxinicotinato Tie metiio (0.34 g, 2.3 mmol) en tiolueno,
seguido de agitacion durante 10 horas. La solucion de reaccién
se concentro y posteriormen{e se purifico mediante
crcmatografia de columna de gei de silice (solvente de elucidn:
hexano/acetatc de etilo = 1/2). Posteriormente, se agregd una
solucién de cloruro de hidrégenc/1,4-dioxano 4 N (10 mlL),
seguido de agitacién durante dos horas. El s6lido nrecipitado se
recolecté mediante filtracién y se lavd con acetate de etilo v
éter. El compuestoc del titulo deseado (0.48 g, rendimiento:
681%) se chtuvo secando bajo presién reducida.

"H-RMN (DMSO-dg, 400 MHz) §: 2.34 (6H, s), 3.1 (3H, s),
3.93 (3H, s), 5.80 (2H, s), 6.79 (2H, s), 7.15 (1H, dd, 4 = 2.0,
8.0 Hz), 7.58 (1H, d, J = 2.0 Hz), 7.78 (1H, d, J = 8.6 Hz), 8.09
(1H, dd, d = 1.6, 2.7 Hz), 8.75 (1H, d, J = 2.7 Hz}, 8.78 (1H, d,
J = 1.6 Hz).

MS (ESI+) m/z: 433 (M+H)", 455 (M+Na)".

HRMS (ESi+) m/Z: 433.18576 (M+H)", calculado 433.18758
(-1.82 mmu).

(Ejemplo 18) Diclorhidrato de acido 5-{[6-(4-Amino-3,5-
dimetilfenoxi)-1~metil-’1H-bencimidazo!-Z-ii]metoxi}nicctini‘co

{diclorhidrato del Compuesto No. 1 a 135)

»
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Se agreg6 una sclucién acuosa de hidroxido de sodio 1 N
(10 mi., 10 mmol) a una solucién de clorhidrato de 5-{[6-(4-
aminc-3,5-dimetiifenoxi)-1-metil-i1H-bencimidazol-2-
ii]meto*i}nicotinato de metilo 5/2 (0.35 g, 0.7 mmo!) en 1,4-
dioxano, y la mezcla se agité a una temperatura de 60°C
durante dos horas. La solucidén de reaccidon se tratd con &cido
nidroclérico concentrado (1.5 mlL) vy posteriormente se
concentré. El sélido resultante se lavé con agua y acetato de
etilo v se secd bajo presién reducida para obfener el compuesto
cdel titulo deseado (0.17 g, rendimiento: 52%).

"H-RMN (DMSO-ds, 400 MHz) &: 2.30 (6H, s), 3.89 (3H, s),
5.71 (2H, s), 6.76 (2H, s), 7.05 (1H, dd, J = 2.0, 8.6 Hz), 7.46
(1H, d, J = 2.0 Hz), 7.73 (1H, d, J = 8.6 Hz), 8.04 (1H, dd, J =
1.6, 3.1 Hz), 8.68 T 1H, d, J = 3.1 Hz), 8.74 (1H, d, J = 1.6 Hz).

MS (ESI+) m/z: 419 (M+H)", 441 (M+Na)".

HRMS (ESI+) m/Z: 419.17103 (M+H)", calculado 418.17193
(-0.80 mmu).
{Ejemplc 19) Diclorhidrato de 3-{[1-metil-8-(3-morfolin-4-
ilffenoxi)-1H-bencimidazol-2-illmetoxi}benzoato de metilo
(dicltorhidrato del Compuesto No. 1 a 68)

{(192) Metil-[5-(3-morfolin-4-il-fenoxi)-2-niiro-fenil]-

jul

carbamato ce ter-butilo

Se obtuvo el compuesto crudo deseado a partir de (5-
cloro-2-nitro-fenil)-metil-carbamato de ter-butilo (5.0 g, 17
mmol), hidrufo de sodio (761 mg, 17 mmol) v 3-morfolin-4-if-
fencl (3.2 g, 17 mmol) en la misma forma gue en el Ejemplo 7a.
Ef compuesto se purificé mediante cromatografia de columna de
ge! de silice para obtener el compuesto deseado (6.5 g,
rendimiento: 86%) en la forma de una espuma color amarilla.

"H-RMN (CDCl,, 400 MHz) &: 1.32 (9H, s), 3.15-3.22 (4H,

m), 3.25 (3H, s), 3.81-3.88 (4H, m), 6.57 (1H, t, J = 7.3 Hz),

SENS
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5.62 (1H, s), 8.79 (1H, d, J = 7.8 Hz), 6.82-6.91 {2H, m), 7.24-
7.33 (1H, m), 7.92 (1H, d, J = 8.8 Hz).

(19b) [2-amino-5-(3-morfolin-4-il-fenoxi-fenil]-metil-
carbamato de ter-butiio

Se suspendieron metil-[5-(3-morfolin-4-ii-fenoxi)-2-nitro-
fenill-carbamatc de ter-butilo sintetizada en el Ejemplo 19a (6.5
g, 15 mmol) y paladio—ca_rbono (10%, 1.0 g) en acetato de etilo
(100 mL), y ta suspensién se agitéo -en una atmésfera de
hidrogeno durante dos horas. El catalizador se eliminé mediante
filtracién, y el filtrado se concentrdé bajo presion reducida para
cbtener el compuesto deseado (5.8 g, rendimiento: 96%) en la
forma de un sélido color naranja palido.

"H-RMN (CDCls;, 400 MHz) &: 1.38 (9H, s), 3.09-3.16 (7H,
m), 3.80-3.84 (4H, m), 6.38 (1H, br s), 6.51 (1H, s), 6.56 (1H, d,
J =7.4 Hz), 6.70-6.80 (3H, m), 7.13 (1H, t, J = 8.0 Hz).

(19¢) [1—Metil-6—(3-morfolin-4-il—fenoxi)—1H—bencimidézol—z-
ilimetanoi -

Se disolvieron [2-amino-5-(3-morfolin-4-il-fenoxi)-fenil]-
metil-carbamato de ter-butilo sintetizado en e! Ejemplo 19b (5.8
g, 15 mmol) y acido glicdlico (1.66 g, 22 mmol) en un solvente
mezclado de acido hidroclérico 4 N (60 mL) y 1,4-dioxano (60
mL), seguido de calentamiento bajo reflujo. El solvente organico
se evapordo a partir de la solucidn de reaccion bajo presidn
reducida. La solucion acuosa restante se lavd con cloruro de
meti%gno, se neutralizdé con un exceso de bicarbonato de sodio,
se difluyd con acetato de etilo y se agité. El sélido generado se
filtré para obtener el compuesto deseado (2.8 g, rendimiento:
57%) en la forma de un solido café palido.

'"H-RMN (DMSO-dg, 400 MHz) &: 3.03-3.08 (4H, m), 3.67-
3.71 (4H, m), 3.76 (3H, s), 4.66-4.69 (2H, m), 6.30 (iy1H, dd, J =

2.0, 7.8 Hz), 6.55 (1H, t, J = 2.35), 6.65 (1H, dd, 4 = 2.2, 8.0
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Hz), 6.86 {(1H, dd, J = 2.4, 8.8 Hz), 7.14 (1H, t, J = 8.2 Hz),
7.22 (1H, d, J = 2.4 Hz), 7.55 (1H, d, J = 8.6 Hz).

(19d) Diclorhidrate de 3-{[1-metil-6-(3-morfolin-4-iifenoxi)-
1H-bencimidazol-2-ilimetoxilbenzoatec de metilo

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol} vy 1,1'-
(azodicarbonii)dipiperidina (0.76 g, 3.0 mmoli) a una solucidn de
[1-metil-6-{3-morfolin-4-ilfenoxi)-1H-bencimidazcl-2-iljmetanol
{0.51 g, 1.5 mmol) y 3-hidroxinicotinato de metiio (0.34 g, 2.3
mmol) en tolueno, seguido de agitacién durante 10 horas. La
solucion de reaccidon se concentrd y posteriormente se purifico
mediante cromatografia de columna de gel de silice (solvente
de elucidon: hexano/acetato de etilo = 1/2). Posteriormente, se
agreg6 una solucion de cloruro de hidrégeno/1,4-dioxanc 4 N
(10 mL), seguido de =agitacién durante dos horas. El sélido
precipitade se recolecté mediante filtracién y se lavé con
acetato de etilo y éter. El compuesto del titulo deseado (0.489 g,
rendimiento: 60%) se obtuvo secando bajo presién reducida.

"H-RMN (DMSO-dg, 400 MHz) 8: 3.13 (4H, t, J = 4.7 Hz),

3.72 {44, t, d = 4.7 Hz), 3.87 (3H, 83, 3.7 (2H, s), 5.76 (2H, s),
6.42 (1H, dd, 4 = 2.0, 7.8 Hz), 86.70 (1H, dd, J = 2.0, 2.0 Hz),
6.80 (1H, dd, 4 = 2.0, 8.2 Hz), 7.23 (1H, dd, J = 7.8, 8.2 Hz),

7.23 (1H, dd, J = 2.3, 8.6 Hz), 7.50 (1H, ddd, J = 1.2, 2.4, 8.3
Hz), 7.54 (1H, dd, d = 7.1, 8.3 Hz), 7.64 (1H, d, J = 2.3 Hz),
7.85 (1H, ddd, J = 1.2, 1.8, 7.1 Hz), 7.72 (1H, dd, J = 1.6, 2.4
Hz), 7.82 (iH, d, J = 8.6 Hz).

MS (ESI+) m/z: 474 (M+H)", 496 {M+Na)".

HRMS (ESi+) m/Z: 474.20084 (M+H)", calculado 474.20290
(-2.06 mmu).
(Eiempio 20) 1/2 Clorhidrato de 3cido 3-{[1-Metil-8-{(3-morfolin-
4-ilfenoxi)-1H-bencimidazol-2-iijmetoxi}benzoico {1/2 clorhidrato

del Compuesto No. 1 a 67)
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Se agregd una solucidn acuosa de hidroxide de sodio 1 N
(10 mi., 10 mmol) a una solucién de diclorhidrato de 3-{[1-metii-
6--(3—morfoiin-4-—i!f§noxi)-1H-bencimidazo|—2—H]metoxi}benzoato
de metilo (2.34 g, 0.7 mmoi) en 1,4-dioxano, y ia mezcla se
agité a una temperatura de 60°C durante dos horas. La solucidn
de reaccion se traté con acidoc hidrociérico concentrado (1.5
mL) v posteriormente se concentrd. El solido resultante se lavo
con agua vy acetatc de etilo y se secd bajo presidén reducida
para obtener el compuesto del titulo deseado (0.18 g,
rendimiento: 59%).

'"H-RMN (DMSO-ds, 400 MHz) &: 3.69 (4H, t, J = 4.7 Hz),

3.80 (4H, t, J = 4.7 Hz), 5.45 (2H, s), 6.32 (1H, dd, o = 2.0, 8.2

Hz), 6.57 (1H, dd, J 2.0, 2.4 Hz), 6.66 (1H, dd, 4 = 2.4, 8.2.

Hz), 6.90 (1H, dd, J

It

2.4, 8.6 Hz), 7.15 (1H, dd, J = 8.2, 8.2
Hz), 7.28 {1H, d, J = 2.4 Hz), 7.36 (1H, ddd, J = 8.2 Hz), 7.43
(1H, dd, Jd = 7.4, 8.2 Hz), 7.55 (1H, ddd, J = 7.4 Hz), 7.61 (1H,
br), 7.62 (1H, d, J = 8.6 Hz).

MS (ESI+) m/z: 460 (M+H)", 482 (M+Na)".

HRMS (ESi+) m/Z: 460.18678 (M+H)", calculado 460.18725
(-3 47 mmu).

{Eiemplo 21) Diclorhidrato de 4-{[1-metil-6-(3-morfolin-4-
iffencxi}-1H-bencimidazol-2-illmetoxithenzoato ge etilo
{diclorhicrato del Compuesto Nc. 1 a 70)

Se agregaron tri-n-butilfosfina (0.61 g, 3.0 mmol) vy 1,1'-
(azodicarbonil)dipiperidina (0.76 g, 3.0 mmol) a una soiucidon de
[1-metil-6-(3-morfolin-4-ilfenoxi)-1H-bencimidazol-2-ilimetanol
(0.51 g, 1.5Jrﬁmoi) y 4-hidroxinicotinato de etile {(0.37 g, 2.3
mmol) en tolueno, seguido de agitaciéon durante 10 horas. La
solucién de reaccidén se concentrd y posteriormente se purifico
mediante cromatografia de columna de gel de silice (sclvente

de elucidn: naxano/acetato de etilo = 1/2). Posteriormente, se

24
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428 (2H, q, J = 7.04 Hz), 5.73 (2H, s), 6.40 (1H, dd, J

349

agregé una solucidén de clorurc de hidrégeno/1,4-dioxano 4 N
(‘.O.mL), seguido de agitacidon durante dos horas. El sdélido
precipitade sz recolecté. mediante filtracién y se lavd con
acetato de etilo y éter. El compuesto del titulo deseado (0.55 g,
rendimiento: 65%) se obtuvo secando bajo presidon reducidza.
"H-RMN (DMSO-ds, 400 MHz) &§: 1.31 (3H, &, J = 7.0 Hz),

AN

11 (4H, t, J = 4.7 Hz), 3.71 (4H, t, J = 4.7 Hz), 3.84 (3H, s),

w

2.0,

i

7.8 Hz), 6.6 (1H, dd, J 2.0, 2.0 Hz), 6.76 (iH, dd, d 2.0,

8.2 Hz), 7.18 (1H, dd, J

2.4, 9.0 Hz), 7.22 (4H, dd, J = 7.8,

8.2 Hzy, 7.29 (2H, d, J = 9.0 Hz), 7.59 (1H, d, d 2.4y, 7.78

—~
N
T
(w3
[
I

9.0 Hz), 7.97 (2H, d, J = 9.0 Hz).

MS (ESI+) m/z: 488 (M+H)", 510 (M+Na)".

HRMS (ESI+) m/Z: 488.21667 (M+H)", calculado 488.21855
(-1.87 mmu).
(Ejemplo 22) Diclorhidrato de acido 4-{[1-Metil-6-(3-morfeclin-4-
ilfenoxi)-1H-bencimidazol-2-iljmetoxi}benzoico (diclorhidrato de!
Compuesto No. 1 a 69)

Se agregd6 una solucién acucsa de hidréxido de socio 1 N
(10 mL, 10 mmol) a una solucién de diclorhidrato de 4-{[1-metil-
8-(3-morfoiin-4-ilfenoxi)-1H-bencimidazol-2-illmetoxilbenzoato
de etilo {0.34 g, 0.8 mmol) en 1,4-dioxano, v la mezclia se agifd
a una temperatura de 60°C durante dos horas. La solucién de
reaccidn se tratd con acido hidroclérico concentrade (1.& mL) vy
posteriormente se concentrd. El sélido resultante se lavd con
agua y acetatc de etilo y se secd bajo presion reducida nara
obtenar el compuesto del titulo deseado (0.24 g, rendimiento:
59%).

TH-RMN (DMSO-dg, 400 MHz) &: 3.11 (4H, t, J = 4.7 Hz),
3.7-’3 (44, t, d = 4.7 Hz), 3.94 (3H, s), 5.72 (2H, s, 8,29 (1H, dd,

J=2.3,7.8 Hz), 6.65 (1H, dd, J = 2.0, 2.3 Hz), 6.76 (1H, dd, J
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2.0, 8.2 Hz), 7.18 (1H, dd, J = 2.4, 9.0 Hz), 7.22 (1H, dd, J =

7.8, 8.2 Hz), 7.26 (2H, d, J = 8.0 Hz), 7.58 (1H, d, J = 2.3 Hz),
7.78 (1H, d, J = 9:0 Hz), 7.94 (2H, d, J = 9.0 Hz).

MS (ESI+) m/z: 460 (M+H)+, 482 (M+Na)+.

HRMS (ESI+) m/z: 460.18703 (M+H)", caiculado 460.18725
(-0.22 mmu).

(Ejemplio 23) clorhidrato de 3-[(6-etoxi-1-metil-1H-bencimidazol-
2-ilymetecxilbenzoato de metilo'(clorhidrato de Compuesto No. 1-
4)

{(23a) (6-Etoxi-1-metil-1H-bencimidazol-2-il)metano!

Se disolvié 2-nitro-4-etoxi(methil)carbamato de ter-butilo
(4 g, 13.5 mmol) en 100 mil de etanol, y se agregd paladio sobre
carbono al 10% (1 g). La mezcla se agité en una atmédsfera de
hidrégeno durante dos horas. EI catalizador se elimind a través
de celita, v el solvente se evapord bajo presidén reducida. EI
residuo se disolvid en 1,4-dioxano (30 m!) y acido hidroclérico-
dioxano 4 N (30 ml). Se agregdé acido glicdlico (2.05 g, 27
mmol) y la mezcla se calent6 bajo reflujo durante 5.5 horas. La
solucidon de reaccion se enfrio y posteriormente se neutralizd
con bicarbonato de sodio. Los cristales fueron generados y. se
filtraron y lavaron con agua y acetato de etilo para obtener 1.51
g del compuesto deseado (rendimiento: 54%).

"H-RMN (DMSOQ-ds, 400 MHz) &: 1.36 (3H, t, J = 7 Hz),
3.77 (3H, s), 4.07 {2H, q, J = 7 Hz), 4.65 (2H, s), 8.77 (1H, dd,
J =2 Hz, 8 Hz), 7.05 (1H, d, J = 2 Hz), 7.44 (1H, d, J = 8 Hz).

(23b) Clorhidrato de 3-[(6-etoxi-1-metii-1H-bencimidazol-2-
il)metoxilbenzoato de metilo

Se agregaron tri-n-butilfosfina (0.91 g, 4.5 mmol) y 1,1'-
(azodicarbonii)dipiperidina (1.13 g, 4.5 mmol) a una solucidn de
{6—et§xy-1—anetil—1H-bencimidazol—z-ii)metano! (C.80 g, 2.0

=

mmoi) y 3-hidroxibenzoato de metilo (0.48 g, 3.0 mmol) en

7



tolueno, seguido de agitacidén durante 10 horas. L.a solucién de
reaccion se concentré y posteriormente se purificé mediante
cromatografia de columna de gel de silice (solvente de elucidn:

nexano/acstiatc de etilo = 1/2). Posteriormente, se agregd una

(&3}

solucidrn - de clioruro de hidrdgeno/1,4-dioxano 4N (10 mi),
seguido de agitacidén durante dos horas. El sdiido precipitadoe se
recolecté mediante filtracién v se lavdé con acetato de etilo y

4

éter. Ei compuestoc del titulo deseado (0.49 g, rendimiento:

(@)
[6)]
X
S
[ey)
[O]
o

stuve secando bajo presidon reducida.

PN
(@]

"H-RMN (DMSO-dg, 400 MHz) &: 1.39 (3H, t, J = 7.1 Hz),
! 3.88 (3H, s), 3.98 (3H, s), 4.16 (2H, g, J = 7.1 Hz), 5.71 (2H, s),
. 7.13 (1H, ad, J = 2.2, 8.9 Hz), 7.47 (iH, d, J = 2.2 Hz), 7.49
(1H, ddd, J = 1.3,2.6, 8.2 Hz), 7.55 (1H, dd, J = 7.5, 8.2 Hz),
7.67 (1, dd, J = 1.3, 7.5 Hz), 7.69 (1H, d, J = 8.¢ Hz), 7.72
15 (1d, d, d = 2.6 Hz).
MS (ESI+) m/z: 341 (M+H)", 363 (M+Na)".
HRMS (ESi+) m/z: 341.15051 (M+H)", calculado 341.15013
(0.37 mmu).
{Ejemplo 24) Cleorhidrato de acido 3-[(6-etoxi-1-metil-1H-

20 bencimidazol-2-il)metoxilbenzoico (clorhidrato de Compuesio

Se agregd una solucidén acuosa de hidrdéxido de socdio 1N

(10 mi, 1C mmol) a una solucién de ciorhidrato de 3-[{6-etoxi-1-
metil-1H-bencimidazot-2-il)metoxilbenzoato de metilo (0.38 g,

25 1.0 mmot) en 1 ,4-dioxano, y la mezcla se agité a una
termnperaiura de 80°C durante dos horas. La solucién de reaccidn

se irztd con acido  hidrocldrico concentrade (1.5 mi) vy

0

pesteriormeante se concenird. El sdélido resultante se lavdéd con
agua y acetato de etilo y se secd bajo presion reducida para
3¢ cbhtener el compuesto del titulo (0.22 g, rendimiento: 61%).

TH-RMN (DMS3O-ds, 400 MHz) 5: 1.40 (3H, t, J = 7.1 Hz),



[$3]

10

15

20

25

30

(a0
W

3.98 (3H, s), 4.16 (2H, q, J = 7.1 Hz), 5.71 (2H, s), 7.13 (1H,
dd, J = 2.2, 8.9 Hz), 7.45 (1H, ddd, J = 1.1, 2.6, 8.2 Hz), 7.52
(1H, dd, 4 = 7.5, 8.2 Hz), 7.65 (1H, ddd, 4 = 1.1, 1.3, 7.5 Hz),
7.70 (1H, d, 4 = 8.9 Hz), 7.71 (1H, dd, J = 1.3,°2.6 Hz).

MS (ESI+) m/z: 327 (M+H)", 349 (M+Na)", 371 (M+2Na-H)".

HRMS (ESI+) m/Z: 327.13292 (M+H)", calculado 327.13448
(-1.56 mmu).

(Eiemplo 25) Diclorhidrato de 3-{[1-metil-6-(piridin-3-iloxi)-1H-
bencimidazol-2-illmetoxi}benzoato de metilo (diclorhidratc de
Compuesto No. 1-148)

(25a) [1-Metil-6-(piridin-3-tloxi)-1H-bencimidazol-2-il]jmetanol

Se agreg¢ acido glicdlico (2.75 g, 36.2 mmol) a una
solfucion mezclada de 2-amino-5-{piridin-3-
iloxi)fenil{metil)carbamato de ter-butilo (7.61 g, 24.1 mmol)
[US6432993 B1l en 1,4-dioxano (75 ml) y una soluciéon de acido
hidrocliérico 4N (75 ml). La mezcla se agité a una temperatura
de 50°C durante 30 minutos y se calentd bajo reflujo durante
siete hcras. La solucién de reaccién se neutralizé con una
solucidon acuosa de bicarbonato de sodio saturado, seguido de
extracciéon con acetato de etilo. La capa organica se lavé con
salmuera y posteriormente se secé sobre sulfato de sodio
anhidro. E! solvente se evapordé bajo presién reducida, y el
residuo resultante se purific6 mediante cromatografia de
celumna de gel de silice (solvente de elucidn: acetato de
etilo/metanol = 5/1) para obtener el compuesto del titulo
deseado (4.31 g, 16.9 mmol).

"H-RMN {CDCl;, 400 MHz) &: 3.78 (3H, s), 4.90 (ZH, s),
5.96-7.01 (2H, m), 7.25-7.28 (2H, m), 7.65-7.68 (1H, m}), 8.34-
8.42 (2H, m). |

(25h) Diclorhidrate de 3-{[1-metil-8-{piridin-3-iloxi)-TH-

bencimidazol-2-ilimetoxilbenzoato de metilec

A
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Se disolvié [1-metil-6-(piridin-3-iloxi)-1H-bencimicazol-2-
illmetanol sintetizado en el 'Ejemplo 25a (1.0 g, 3.9Z2 mmol) en
tolueno (17 mi). Se agregaron 3-hidroxibenzoato de metilo (895
mg, 5.88 mmol), 1,1'-(azodicarbonil)dipiperidina (2.9.7‘g, .85
mmol) y n-tributilfosfina (2.90 ml,' 11.8 mmeol) y la mezcia se
agité a temperatura ambiente durante la noche. El solvente se
evapord hajo presién reducide, y el residuo resultante - se
surificé mediante cromatografia de columna de gel de silice
(scivente de elucidén: acetato de etilo/metanol = 5/1) para
chtener 3-{[1-metil-6-(piridin-3-iloxi)-1H-bencimidazol-2-
illmetoxilbenzoato de metilo (1.5 g, 3.85 mmol). Se disolvid 3-
{{1-metil-6-(piridin-3-iloxi)-1H-bencimidazol-2-
illmetoxitbenzoato de metilo (681 mg, 1.75 mmol) en acetato de
etilo (15 ml). Se agregd acido hidroclidrico 4 N (solucién en 1,4-
d§0x§no, 5 mi) v la mezcia se agité a temperatura ambiente
duraﬁ‘te_’éo minutos. El sélido se recolecté mediante filiracion y
se recristalizd a partir de etanol para obtener el compuesto del
iftulo des=zado (627 mg, 1.36 mmol).

Pf 195-208°C.

IR (KBr) vmax 1238, 1272, 14889, 1546, 1707.

TH-RMN (DMSO-dg, 400 MHz) &: 3.88 (3H, s), 3.97 (3H, s),
5.75 (2H, s), 7.36 (1H, dd, J = 8.8, 2.2 Hz), 7.50-7.56 (2H, m),
7.65-7.66 (1H, m), 7.73-7.82 (3H, m), 7.86-7.91 (2H, m), 8.57
(14, dd, J = 5.1, 1.3 Hz), 8.63 (1H, d, J = 2.4 Hz).
| MS (FAB) m/z: 390 (M+H)".

Anélisis calculado para C,o,H{gNzO4*2(HC!): C, 57.15; H,
4.58; Ci, 15.34; N, 9.09. Encontrado C, 53.52; H, 4.99; CI,
14.73; N, 8.48.

{(Eiampio 28) Acido 3-{l1-gtil-8-(niridin-3-iloxi)~-1H-bencimidazol-
2-illmetoxitbenzoico (Compuesto No. 1-147)

Se agregd una solucién acuosa de hidroxido de sodico 1N
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(2.26 ml, 2.26 mmo!) a una solucién del intermediario 3-{[1-

metii-6-(pjridin-3-ioni)—1 H-bencimidazol-2-illmetoxi}benzoato de

metilo sintetizado en el Ejemplo 25b (800 mg, 2.05 mmol) en

"1,4-dioxanc (5 ml), y la mezcla se agitdé a una temperatura de

70°C durante una hora. La soluciéon de reaccidn se ajustd a un
pH 7 con una solucién de acido hidroclérico 1N. El sodlido
precipitado se recolectdé mediante filtracién y se lavo con
acetato de etilo nara obtener el compuesto de! tituio deseado
(332 mg, 0.885 mmol).

P 240-245°C.

IR (KBr) vmax 1219, 1290, 1421, 1478, 1586, 1697.

"H-RMN (DMSO-ds, 400 MHz) &: 3.83 (3H, s), 5.48 (2H, s),
7.00 (1H, dd, ¢ = 8.6, 2.4 Hz), 7.34-7.47 (5H, m), 7.57-7.52 (1H,
m), 7.63-7.70 (2H, m), 8.32 (1H, dd, J = 4.0, 1.5 Hz), 8.38 (iH,
¢d, d = 2.8, 0.9 Hz).

MS (FAB) m/z: 376 (M+H)".

Anélisis calculado para C,y;H;N;0,4: C, 67.19,; H, 4.56; N,
11.19. Encontrado C, 67.i4; H,4.71; N, 11.04.

Ejempto 27) Acido 3-{[6-(4-fluorofenoxi)-1-metil-1H-

~~~
i

bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1-165)

(27a) [5-(4-fluorofenoxi)-2-nitrofenillmetilcarbamato de ter-
butilo

Se obtuvo I; substancia de! titulo (3.2 g, rendimiento:
88%) en la forma de un sdélido color amarillo mediante la
sintesis a partir de 4-fluorofenol (1.1 g, 10 mmol), (5-cloro-2-
nitrofenil)ymetilcarbamato de ter-butilo (2.9 g, 10 mmol), hidruro
de sodio (> 56% en aceite, 0.38 g, 10 mmol) y N,N-
dime’(i!formémida (40 ml) en la misma forma que en el Ejemplo
(28a) y cristalizacidon a partir de hexano.

"H-RMN (CDCl;, 400 MHz) 3: 1.33 (6H, s), 1.50 (3H, s),

3.28 (3, s), 5.81 (1H, dd, 4 = 2.7, 8.0 Hz), .85 (1H, br 3,

[
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7.07-7.17 (4H, m), 7.93-7.97 (1H, m).

(27b) [2-Amino-5-(4-fluorofenoxi)fenillmetilcarbamato de
ter-butilo

La sintesis se llevé a cabo en la misma forma cue en e!
Ejemplo (28H) - utilizando [5-(4-fluorofenoxi)-2-
nitrofenillmetilcarbamato ter-butilo preducido en el Ejemplo
(27z) (3.2 g, 8.8 mmol), polvo de hierro (2.4 g, 12 mmoli),
cloruro de amonio (0.24 g, 1.2 mmol), etanol (40 m!) y agua (20
mi). El aceite resultante se utilizé directamente para la

siguiente reaccion.

127¢) (8-{4-Fiucrofenoxi)-i1-metii-1H-bencimidazol-2-illmetangi
La sintesis se llevé 2z cabo en la misma forma gue en el
Ejiemnio (28¢) utilizando iZ-amino-5-(4-

fivorofenoxi)fenillmetilcarbamato de ter-butilo producido en el
Ejemplc (27h) (2.9 g, 8.8 mmo!), é&cido glicélico (1.0 g, 13
mmol) vy una sclucidén de acido hidrocloérico-1,4-dioxano 4N (40
mi). Eil aceite café oscuro resultante se utilizd directamente
para la siguisntie reaccion.

(274} 3-{[6-(4-Fluorcfenoxi})-1-metil-1H-bencimidazoli-2-
ilimetoxi}kenzoato de metilo

La reaccion y el tratamiento posterior se llevaron a cabe

de acuserdoc con el Ejemplio (28d) utilizando [6-(4-fluorofenoxi)-

1-metil-1H-bencimidazol-2-illmetancl producido en el Ejemp!o

(27¢) (0.30 g, 1.1 mmol), 3-hidroxibenzoato de metilo (0.25 g,
1.7 mmol!l), tri-n-butilfosfina (0.55 m!, 2.2 mmol), 1,1'-
(azodicarbonil)dipiperidina (0.56 g, 2.2 mmol) y diclorometanc
(6.0 mi) para obtener el compuesto deseado (0.36 g,
rendimiento: 81%).

'"M-RMN (CDCl;, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.38 (2H, s), 8.94-7.05 (5H, m), 7.29 (1H, brs), 7.38 (1H, t, J =

7.8 Hz), 7.69 (iH, d, J = 7.8 Hz), 7.71-7.74 (2H, m).

s
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MS (FAB) m/z: 407 (M+H)".

(27e) Acido 3-{[6-(4-fluorofenoxi)-1-metil-1H-bencimidazol-
2-illmetoxi}benzaoico

La reaccion y el tratamiento posterior se llevaron a cabo
de acuerdo con el Ejemplo (28e) utilizando 3-{[6-(4-
fluorofenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}benzoato de
metilo producido en el Ejemplo (27d) (0.34 g, 0.84 mmol), una
solucidon acuosa de hidréxido de sodio 1 N (1.3 mi, 1.3 mmol) y
1,4-dioxano para obtener el compuesto' deseado (0.10 g,
rendimiento: 37%) en la forma de un sélido color blanco. |

'"H-RMN (DMSO-dg, 500 MHz) &: 3.81 (3H, s), 5.46 (2H, s),

6.93 (1H, dd, J = 2.4, 8.8 Hz), 7.01-7.04 {(2H, m), 7.18 (2H, t,'J

8.8 Hz), 7.30 (1H, d, J = 2.4 Hz), 7.37-7.39 (1H, m), 7.45 (1H,
i, d =7.8Hz), 7.57 (2H, d, Jd = 7.8 Hz), 7.86 (1H, d, J = 8.8 Hz),
7.63 (1H, s), 13.03 (1H, br. s).‘

MS (FAB) m/z: 393 (M+H)".

Andalisis calculado para C,sH,,N,O5+0.14H,0: C, 66.91; H,
4. 41: N, 7.09; F, 4.81. Encontrado C, 66.85; H, 4.46; N, 7.21; F,
4.81.
(Ejemplo 28) acido 3-{[6—(2-F!uorofendxi)-1-meti%ftH—
bencimidazol-2-illmetoxi}henzoico (Compuesto No. 1-164)

(282) [5-(2-fluorofenoxi)-2-nitrofenillmetilcarbamato de ter-
butito

Se disolvié 2-fluorofenol (0.16 mil, 1.7 mmol) en N,N-
dimetilformamida (10 ml) en una atmosfera de nitré6geno. Se
agregaron (5-cloro-2-nitrofenil)metilcarbamato de ter-butilo (500
mg, 1.7 mmol) e hidruro de sodio (> 56% en aceite, 0.84 g, 1.9
mmol) v la mezcla se agité a una temperatura de 80°C durante
siete horas. La snllucién de reaccidén se concentré v se agregd
una solucidon acuosa de bicarbonato de sodic, seguidc de

exiraccidén dos veces con éter dietilico. Posteriormente las
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capas orgéanicas se lavaron con agua y salmuera y se secaron
sobre sulfato de magnesio anhidro. El soivente se evapord bajo
presién reducida, y el aceite color amariilo resultante se utilizé
directamente para la siguiente reaccidn.
(28b) [2-amino-5-(2-fluorofenoxi)fenilimetilcarbamato de ter-
butilo

Se agregaron polvo de hierro (0.47 g, 8.8 mmol) y cloruro’
de amonio (0.047 g, 0.88 mmol) a2 una mezcla de [5-(2-
fluorofenoexi)-2-nitrofenillmetilcarbamato de ter-butilo producido
en el Ejemplo (28a) (0.74 g, 1.7 mmol), etanol (8.0 mi) vy agua
(4.0 mi), v !é mezcla resultante se calentéd bajo reflujo durante
dos horas. La ma’:eria insolublie se filtro a través de celita. Se
agregd agua al filtrado concentrado, seguido de extraccion dos
veces con acetato de etilo. Posteriormente !las capas organicas
se lavaron con saimuera y se secaron sobre sulfato de
magnesio anhidro. E! solvente se evapord bajo presién reducida
y el aceite resultante se utilizd directamente para !a siguiente
reaccion.

(28¢c) [6-(2-Fluorcfenoxi)-1-metil-1H-bencimidazol-2-
iHTmetanoi

[2-Amino-5-(2-fluorofenoxi)fenillmetilcarbamato de ter-
butilo producido en el Ejemplo (28b) (0.58 g, 1.749 mmol) se
sideoivido en una solucidn de acido hidroclérico-1,4-dioxano 4 N

(10 ml). Se agregd acido glicoélico (0.20 g, 2.6 mmol) y la

2]

e calents bajo reflujo durante 1.5 dias. La sclucién de

mezcla

¢

reaccion se concentré6 y se agregd una solucién acuosa de
bicarbonato de sodio, seguido de extraccién dos veces con
acetato de etilo. Posteriormente, las capas organicas se lavaron
con agua y salmuera y se secaron sobre sulfato'de magnesio
anhidrc. El sclvente se evaporo bajo presién reducida, y el

residuc resultante se sometié a purificacién simple meadiante
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crocmatografia de columna de gel de silice (solvente de elucion:
hexano/acetato de etilo = 5/1 - dGnicamente acetato de stilo =
metanoi/diclorometano = 1/5). E! solvenie se evapord bajo
presién reducida, y.e! aceite color oscuro resultante se uiilizd
directamente para la siguiente reaccidn.

(28d) 3-{[6-(2-Fluorofenoxi)-1-metil-1H-bencimidazol-2-
illmetoxilbenzoato de metilo

A

Se agregaron tri-n-butilfosfina (0.36 mi, 1.4 mmol) y 1,1'-
(azodicarbonil)dipiperidina (0.36 g, 1.4 mmol) a una solucién de
[3-(2-fluorofenoxi)-1-metil-1H-bencimidazoi-2-iljmetanol
producido en ei Ejemplo (28c¢) (0.20 g, 0.7 mmol) vy 3-
hidroxibenzoato de metilo (0.16 g, 1.1 mmol) en diclorometano,
seguido de agitaciéon durante 12 horas. La solucion de reaccion
se concentré y posteriormente se suspendid en un solvente
mezciado de hexano/acetato de etilo (= 3/2). Después de '
tratamienio ultrasdnico, el soilvente precipitado se separd
mediante filtracién. El filirado se concentré y posteriormente se
purificé mediante cromatografia de colum‘na de geil de silice
(sclvente de elucidn: hexanc/acetatc de etile = 5/1 ~> 1/1). Ei
compuesio deseado (0.16 g, rendimiento: 58%) se obtuvo
mediante secado bajo presidén reducida.

"H-RMN (CDCl;, 400 MHz) &: 3.81 (3H, s), 3.92 (3H, s),
5.39 (2H, s}, 6.96 (1H, s), 7.00-7.05 (2H, m), 7.07-7.13 (2H, m),

H,t J =95 Hz), 7.29 (1H, d, J = 7.3 Hz), 7.37 (1H, t, d

= 7.3 Hz), 7.89 (1H, d,J =7.8 Hz), 7.70-7.74 (2H, m).

MS (FAB) m/z: 407 (M+H)",

(28e) Acido 3-{[6-(2-fluorofenoxi)-1-metii-1H-bencimidazol-
2-ilimetoxi}benzoico

Se agregd una solucién acuosa de hidroxidc de sodio 1N

{(0.54 ml; 0.54 mmol) a una soluciéon de 3-{[6-(2-fluorofenoxi)-1-

metil-1H-bencimidazol-2-illmetoxil}benzoato de metilo producida
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en e! Ejemplo (28d) (0.18 g, 0.36 mmol) en 1,4-dioxano, y la
mezcia se agitd a una temperatura de 70°C duranie 1.5 horas.
La solucion de reaccidon se concentrd y se agregd agua. Lz
mezcla se neutralizd mediante adicion en forma de gotas de una
soiuciéﬁb de acido hidroclérico 1 N. El sélido precipitado se
recoiectd mediante filtracién  para obtener el compuesio
deseado (0.096 g, rendimiento: 68%) en la forma de un sélido
color blanco.

"H-RMN (DMSO-dgs, 400 MHz) &: 3.81 (3H, s), 5.47 (2H, s),
6.94 (1H, dd, J = 2.5, 8.8 Hz), 7.04-7.09 (1H, m), 7.18 (24, ddd,
J = 3.1, 3.3, 6.1 Hz), 7.30 (1H, d, J = 2.4 Hz), 7.35-7.42 (2H,

mj, 7.45 (1H, t,J =7.8 Hz), 7.58 (1H, d, J = 7.4 Hz), 7.66 (1,

d, J = 8.6 Hz), 7.63 (1H, s), 13.03 (1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Anzalisis calculado para C,,H{;FN,T4+0.14H,0: C, 66.91;
H, 4.41; N, 7.08; F, 4.81. Encontrado C, 66.86; H, 4.48; N, 7.08;
F, 4.80.
(Ejemplc 28) . écido 3-{[6-(3-meicxiTencxi)-1-metil-1H-

bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1-173)

(2%a) [5-(3-Metoxifenoxi)-2-nitrofenillmetilcarbamato de

~

ter-buthio

N

Se llevd a cabo la sintesis en la mismea forma que en el

{

Ejemplo (28a) utilizando 3-metoxifenol (C.19 m!, 1.7 mmoi}, (5-
cloro-2-nitrefenilymetilcarbamato de ter-butiio (8.530 g, 1.7
mmol), hidrurc de sodio (> 56% en aceite, 0.84 g, 1.9 mmol) v
N, N-dimetiiformamida (106 ml). E! aceite coler amarillo
resultante se utilizd directamente para la siguiente reaccidn.

(29h) [2-Amino-5-(3-metoxifenoxi)fenillmetilcarbamaio gde
ter-butiio

Se llevd a cabo la sintesis en la misma forma que en el

Ejiemplo (28b) utilizandoe i5-(3-metoxifenoxi)-2-
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nitrofeniiimetilcarbamato de ter-butilo producido en el Ejemplo
(29a) (0.65 g, 1.7 mmol), polvo de hierro (0.47 g, 8.7 mmol),
cloruro de amonio (0.047 g, 0.87 mmol), etanol (8.0 ml) y agua
(4.0 ml). E! aceite resultante se utilizé directamente para la
siguiente reacciodn.

(29¢c) [6-(3-Metoxifenoxi)-1-metil-1H-bencimidazol-2-
ilimetancl

Se llevd a cabo ia sintesis en la misma forma que en el
Ejemplo (28¢) utilizando [2-amino-5-(3-
metoxifenoxi)fenillmetilcarbamato de ter-butilc producidc en el
Ejiemplo (29b) (0.60 g, 1.7 mmol), acido gvlicélico (0.20 g, 2.6
mmol) y una solucién de acido hidroclérico-1,4-dicxano 4N (10
ml). E! aceite color café oscuro resultante se utilizé
directamente para la siguiente reaccion.

(29d) 3-{[6-(3-Metoxifenoxi)-1-metil-1H-bencimidazoi-2-
iifjmetoxi}benzoato de metilo

Se llevdé a cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejemplo (28d) utilizando [6-(3-metoxifenoxi)-1-
metil-1H-bencimidazol-2-ilfmetanc! producido en el Eiemplo
(28c) {(0.24 g, 0.85 mmol), 3-hidroxibenzoato de metilo (0.20 g,
1.3 mmol), tiri-n-butilfosfina (0.43 mi, 1.7 mmol), 1,1'-
(azodicarbonii)diprperidina (0.43 g, 1.7 mmol) y diciorometano
(6.0 ml) para obtener el compuesto deseado (0.23 g,
rendimiento: 65%).

"H-RMN (CDCl;, 400 MHz) &: 3.77 (3H, s), 3.89 (3H, s),
557 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (1H, m), 7.00-7.07
(2H, m), 7.19-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz), 7.84 (1H, d,
J =8.6 Hz), 7.78 (1H, d, d = 7.4 Hz), 8.03 (1H, s).

29e) Acido 3-{[6-(3-metoxifenoxi)-1-metii-1H-

o~

5

azoi-2-illmetoxi}benzoico

Sode

nenocimir

¢

La reacciéon y el tratamiento posterior se llevaron a cabo
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de acuerda con el Ejempio {28e) utilizande 3-{[6-(3-
metoxifenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoato de

metilo producido en el Ejemplo (29d) (0.23 ¢, 0.56 mmol), una

solucién acuosa dé hidréxido de sodio 1 N (0.83 ml, 0.83 mmol)
y 1,4-dioxano para obtener el compuesto deseado (0.20 g,
rendimiento: 89%) en la forma de un sdéiido color blanco.

"H-RMN (CDCis, 400 MHz) &: 3.77 (3H, s), 3.89 (3H, s);
5.57 {(2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (1H, m), 7.00-7.07
(264, m), 7.18-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz), 7.84 (1H, d,
J =86 Hz), 7.78 (1H, d, J = 7.4 Hz), 8.03 (1H, s}.

MS (FAB) m/z: 405 (M+H)".

Analisis calculado para C,3H,3N,O5+0.33H,0: C, 67.31; H,
5.08; N, 6.83. Encontrado C, 67.47; H, 4.94; N, 6.92.
(Ejemplo 30) Acido 3-{[6-(4-metoxifehoxi)-1-metimH-
bhencimidazol-2-illmetoxi}benzoico (Compuesto No. 1-174)

(302) [5—(4-Metoxifenoxi)-z-nitrofenil]metiicarbamato» de
ter-butilo

Se llevd a cabo la sintesis en la misma forma que en el
Ejemplo (28a) utilizando 4-metoxifenol (0.20 g, 1.7 mmol), (b-
clorc-2-nitrofenil)ymetilcarbamato de ter-butilo {(0.50 g, 1.7
mmol}, nidruro de sodio (> 56% en aceite, 0.84 g, 1.9 mmol) y
N,N-dimetilformamida (10 ml)y. EI aceite color amarilio
resultanie se utilizd directamente para la siguiente reaccidn.

(3Cb)y [2-Aminc-5-{4-metoxifenoxi)fenililmetiicarbamato de
ter-butilo - |

Se lievd a cabo la sintesis en la misma forma que en el
Ejemplo (28b) utilizando [5-{4-metoxifenoxi)-2-
nitrofeniilmetilcarbamato de ter-butilo producido en ei Ejemplo
(30e) {(C.65 g, 1.7 mmol), polvo de hierro (0.47 ¢, 8.7 mmol),
cloruro de amonio (0.047 g, 0.87 mmol), etanol (8.0 ml) v agua

(4.0 mi). E! aceite resultante se utilizd directamente para ia
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siguiente reaccién.
(30¢c) [6-(4-Metoxifenoxi}-1-metii-1H-bencimidazoi-2-

ijmetanc]

Se llevd a cabo la sintesis en la misma foerma que en el
Ejempio (28¢) utilizando [2-amino-5-{4-
metoxifenoxi)fenillmetilcarbamato de ter-butilo producido en i
Ejemplio (30b) (0.60 g, 1.7 mmol), &cido glicdlico (0.40 g, 5.2
mmol) v una solucidn de acido hidrocidrico-1,4-dioxano 4N (20
mi}y. EI aceite color café oscuro resultante se utilizd
directamente para la siguiente reaccién.

| (30d) 3-{[6-(4-Metoxifenoxi)-1-metil-1H-bencimidazoi-2-
iilmetcoxitbenzoato de metilo

La reaccidén y el tratamiento posterior se llevaron a cabo
de acuerdo con el Ejemplo (28d) utilizando [6-(4-metoxifenoxi)-
1-metil-1H-bencimidazol-2-iljmetanol producido en el Ejemplo
(30c) (0.23 g, 0.79 mmol), 3-hidroxibenzoato de metilo (0.18 g,
1.2 mmol), tri-n-butilfosfina (.40 ml, 2.0 mmol), 1,1'-

(azodicarbonil)dipiperidina (0.39 g, 2.0 mmol) y diclorometano

(4.0 mi) para obtener el compuesto deseado (0.25 g,'

rendimiento: 75%) en la forma de un aceite color café palido.

'"H-RMN (CDCls;, 400 MHz) &: 3.79 (3H, s), 3.81 (3H, s),
3.82 (3H, s), 5.38 (2H, s), 6.88-6.91 (3H, m), 6.27-7.01 (3H, m),
TR2T-T.34 (TH, my, 7.37 (1H, t, J=7.8 Hz), 7.66-7.73 {SH, m).

(30¢e) Acido 3-{[6-(4-meifoxifenoxi)-1-metil-1H-
bencimidazoi-2-ilimetoxilbenzoico

Se llevd a cabo {a reaccidén vy el tratamientio posterior de
acuerdo con el Ejemplo (28e) utilizando 3-{[6-(4-metoxifenoxi)-
i-metil-1H-bencimjdazcl-2-ilJmetoxi}benzoato de metilo
producido en el Ejemplo (SQd) (0.25 g, 0.5% mmol), una sciucidn
acuosa de hidrdxido de sodio 1 N (0.89 mi, 0.82 mmecel) vy 1,4-

dioxano para obtensr el compuesto deseado {(0.21 g,

A
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rendimiento: 86%) en la forma de un sdiido coior bianco.
"M-RMN (CDCl;, 500 MHz) &: 2.7¢ (3H, s), 3.81 (3H, s),
5.3% (ZH, ©br. 8.}, 8.87-6.83 (3F, m) 6.88 (3H, d, 4 = 8.3 Hz),

7.20-7.28 {(1H, m), 7.36 (1H, s), 7.65-7.76 (3H, m}.

=
w
—~~
T
>
sy}

BY m/z: 405 (M+H)".

Anglisis calculade para CosHe,N,Os+1.5H,C: C, 34.03; H,
5.37: N, 5.49. Enconirado C, 63.86; H, 5.30; N, 8.52.
i) Cliorhidrato de acido 3-[6—(3—c!orofeﬂcxi)§-’:-me*’;ii-
iH-bencimidazc!-2-ilmetoxilbenzoico (clcrhidraio del Compuesto

(318) [5-(3-F!uorofenoxi)-Z—nEfrofenil}me‘t?!carbamato de
ter-butilo

Se agregd nidruro de socdio (56%, 0.38 g, 10 mmol) a2 una
scluciéon de 3-clorofenol (1.29 g, 10 mmol} y (5-cloro-2-
nitrofenilymetilcarbamato de ter-butilo (2.87 g, 10 mmoi) en
N,N-dimetilformamida (20 mi) bajo enfriamiento con hielo. La
mezcia de reaccién se agitdé a una temperatura de 80°C durante
seis horas. Después se deja enfriar, se agreg6 agua (100 ml) a

fa mezcla de reaccidn, seguido de extraccién con acetato de

etito (100 mi). Posteriormente, la capa crganica se lavd dos

y

W

ces con agua (100 ml) y se secd sobre sulfate de sodio
anhidro. Despuées de concentracién bajo presiéon reducida, el
residuc se purificé mediante cromatografia de gel de silice
(hexanco:zacetato de etilo, 6:1) para obtener el compuesto del

tituic (3.7% g, rendimiento: 99%) en ia forma de un aceite color

[

[0

amarillo.

"H-RMN (CDCls, 460 MHz) &: 1.33 (8H, s), 1.50 (3H, s),
3.27 (3H, s), 6.87 (1H, dd, J = 2.7, 8.6 Hz), 6.828 (1H, br s),
7.0% (1H, d,d=8.1Hz), 7.12 (1H, t, J = 2.0 Hz), 7.24-7.26 {1H,
m), 7.38 {1+, t, J = 8.2 Hz), 7.96 (1H, d, J = 9.0 Hz).

(21b} [2-Amino-5-(3-clorofenoxijfeniiimetiicarbamato de

-
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ter-butilo

Una sofucién de i5-(3-clorofenoxi)-2-
nitrofenilimetiicarbamate de ter-butilo obtenida en 2! Ejempic
{31a) (3.75% g, 10 mmol), cloruro de amonio (0.27 g, 5.0 mmol) v
polvo de hierro (2.79 g, 50 mmol) en etanol (50 m!l) y agua (25
m!) se agité con T:alentamiento bajo reflujo durante una hora.
Después de enfriarse, la mezcla de reaccién se filtré a través
de celita. El filirado se concentré y posteriormente se agregd
agua (100 ml), seguido de extracciéon con acetato de etilo (100
ml). Posteriormente la capa organica se seco sobre sulfato de
sodic anhidro. Después de la concentracion bajo presion
reducida, el residuo se purificé mediante cromatcografia de gel
de silice (hexano:acetato de etilo, 5:1) para obtener el
compuesto del titulo (3.49 g, rendimiento: 92%) en la forma de
un acaite color amarillc.

TH-RMN (CDCl;, 400 MHz) 6: 1.41 (9H, s), 3.18 (3H, s),
3.7C (Z.H, pros), 6.77 (1H, d, d = 8.6 Hz), 5.82-6.30 (4H, m),

6.99-7.01 (1H, m), 7.2C (1R, t, J = 8.2 Hz).

(31¢) [6-(3-Clorofenoxi)-1-metii-1H-bencimidazol-2-
iitmetancl
Una solucién de {2-amino-5-(3-

slorofenoxi)fenillmetilcarbamato de ter-butilc (3.49 g, 10 mmot)
obtenido en el Ejemplo (31b) y acido glicdélico (1.52 g, 20 mmol
en acido hidroclérico-dioxano 4 M (10 ml) se agitdé con
calentamiento bajo reflujo durante nueve horas. Después de
dejarse enfriar, la mezcla de reaccidén se vertid en una solucién
acuosa de bicarb;nato de sodio saturado (100 mil), seguido de
extraccién con acetato de etilo (100 ml). Posteriormente la capa
organica se secd sobre sulfato de sodio anhidro. Después de

concentracion bajo presién reducida, e! residuo se purificéd

mediante cromatografia de ge!l de silice (cloruro 'de

A4
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tanol, 95:5) para obtener el compuesta dsl tifulo

1

(

(C.66 g, rendimiento: 23%) en la forma de un polvo colar café
palide.

"H-RMN (CDCl;, 400 MHz) &: 3.79 (3H, s), 4.91 (2H. s),
6.88 (1H, ¢, J = 8.6 Hz), 6.55 (1H, s), 6.98-7.01 (2H, m), 7.05
(1, d, J = 8.2 Hz), 7.24 (1H, 4, J = 8.2 Hz), 7.838 (iH, d, J =
9.4 Hz).

(31d) 3-{[6-(3-Clorofenoxi)-1-metil-1H-bencimidazol-2-
iiIm=toxi}benzoato de metilo

| Ina solucidén de [6-(3-clorofenoxi}-1-metil-1H-
bencimidazol-2-illmetanol obtenida en el Ejemplo {(31¢c) (660 mg,
2.3 mmoi), 3-hidroxibenzoato de metilo (522 mg', 3.4 mmol), tri-
n-butitfosfina (925 mg, 4.6 mmol) y 1,1'-
(azovdicarboni!)dipiperidina (1.15 g, 4.6 mmol) en cloruro de
meatileno (5 ml) se agité durante tires horas. lLa mezclia de
reaccidn se concentro y posteriormente se purifi"_cé medianie
cromatografia de columna de gel de silice (hexanc:acetato de
gtile, 2:1) para obiener el compuesto del f{ituloc (835 mg,
rendimiento: 87%) en la forma de un sélidec amorfo color blanco.

TH.RMN (CDCls, 400 MHz) &: 2.85 (3H, s)', 3.93 (3H, s},
5.41 (2H, s}, 8.89 (1H, ddd, J = 0.8, 3.1, 8.2 Hz), 6.97 (1H, t, d

= 2.0 Hz), 7.01-7.07 (3H, m), 7.24 (1H, d, J = 8.2 Hz), 7.29-7.32

{(1H, m), 7.38 (1h, t, g = 7.8 Hz), 7.70 (1H, dt, J = 1.1, 7.4 Hz),
7.73-7.74 {1H, m), 7.77 (1H, d, J = 9.4 Hz).

(21e) Clorhidrato de acidec 3-[6-(3-clorofenoxi)-1-metil-1H-
btencimidazol-2-ilmetoxilbenzoico

Una solucidn dé 3-{[6-(3-clorofenoxi)-1-metil-1H-
Sencimidazol-Z-iijmetoxilbenzoato de metilo obienido en el
Eiemplo (31d) (233 mg, 2.21 mmol) en una solucién acuosa de

hidroxido de sodic 2 M (5 ml) y dioxano (10 ml) se agité ccn

calentamiento bajo reflujo durante dos horas. Después de

AS.
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dejarse enfriar, se agreg6 acido hidroclérico 5 M (20 mi) a la
mezcla de reaccidn. El sélido precipitado se recolectd mediante
filtracién para obtener el compuesto del titulo (829 mg,
rendimiento: 84%) en la foma de un pclivo color blanco.

"H-RMN (DMSO-dg, 400 MH) &: 3.91 (3H, s), 5.62 (2H, s),
6.98 (1H, dd, J = 3.1, 9.0 Hz), 7.04 (1H, t, J = 2.0 Hz), 7.17
(i1H, dd, J = 2.4, 9.0 Hz), 7.18-7.20 (1H, m), 7.40 (1H, d, J = 8.2
Hz), 7.42-7.44 (1H, m), 7.49 (1H, t, J = 7.8 Hz), 7.61 (1H, s),
7.62 (1H,d, d = 7.4 Hz), 7.69 (1H, s), 7.79 (1H, d, J = 9.0 Hz).

MS (FAB+) m/z: 409 (M+H)".

Pf. 218-222°C.
(Ejemplo} 32) = Acido 3-{[1-metil-6-(3-metilfenoxi)-1H-
bencimidazol-2-iljmetoxilbenzoico (Compuesto No. 1-167)

(32a) Metil[5-(3-metilfenoxi)-2-nitrofenil]lcarbamato de ter-
butilo

Se llevé a cabo la sintesis en la misma forma que en el
Eiemplo (28a) utilizando m-cresol (0.36 mi, 3.£ mmol), (5-cloro-
Z-nitrofenily-metil-carbamato de ter-butilo (1.0 g, 3.5 mmel),
hidrure de sodio (> 56% en aceite, 0.17 g, 3.8 mmol) y N,N-
dimetilformamida (20 ml). El aceite color amarilio resuliante se
utitizé directamente para la siguiente reaccion.

{32bfa I2-Amino-5-(3-metilfenoxi)fenilimetiicarbamato de
ter-butile

Se lievd a cabo fa sintesis en la misma forma que en el
Ejemplo (28b) utilizando metil[5-(3—metiifenoxi)—2-nitrofeni!]—
carbamato de ter-butilo producido en el Ejempio (323) (1.2 g,
3.5 mmoi), polvo de hierro (0.93 g, 17 mmol), cloruro de amonio
(0.093 g, 1.7 mmol), etanol (18 mil) y agua (8.0 ml). EE aceite
resuitante se utilizd directamente para la siguieni= reaccidn.

(32c) [1-Metil-6-(3-metilfenoxi)-1H-bencimidazol-2-

"imetanol

K
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Se disolvid [2-amino-5-(3-metiifenoxi)fenillmetilcarbamato
da ter-buiilo preducido en el Ejemplo (32b) (1.1 g. 3.5 mmol) en

{

de 4dcido hidrecidrico-1,4-dicxano 4N (20 mi). Se

(a
23

ina soluci

ol

-3
D
1L
N

~r
O

5 2

O

{

£

29 ido glicdlico (0.80 g, 10 mmol) v la mezcla se caient

bajo reflujo durante la noche. Eil solvente se evapord bajo

presidén reducida y posteriormente se agregé una soiucidn

1.

0]

acuosa de bicarbonato de sodio (100 mi), seguido de exiraccién
cor acetato de etilo (100 ml x 2). La capa orgéanica resultante
se lavé con salmuera (80 ml) y posteriormente se secd sobre
sulfato de magnesio anhidro. El solvente se evapord bajo
nresion reducida. E! sélido resultante se lavd coh éter
diisorropilicc para obtener el compuesto deseade (02.59 g,
rendimientc: 683%).

"H-RMN (CDCls, 400 MHz) &: 2.32 (3H, s), 3.75 (3H, s),
4.90 (2H, s), 6.80 (2H, s), 6.90 (1H, d, J = 7.4 Hz), 6.94-7.02

-

(2H, m), 7.24% (1H, t, J = 7.8 Hz), 7.65 (1H, d, J = 8.6 Hz).

(32d) 3-{[1-Metil-6-(3-metilfenoxi}-1H-bencimidazol-2-
illmetoxi}benzoato de metile

Se llevé a cabo la reaccién y el tratamiento posterior de
acuerdo con 2! Ejemplo (28d) utilizando [1-melil-6-(3-
me:‘.i!%"enox%)#‘sHmbe rcimidazot-2-ilimetanoi producido en el
(0.20 g, 1.3 mmel), tri-n-butilfosfina (0.45 mi, 1.8 mmol), 1,1'-
{azodicarhcnil)dipiperidina (0.45 g, 1.8 mmol) y;diolorome’cano
{8.0 mY pars obtener el compuesto deseado (0.31 g,

rendimiento:; 85%) en la forma de un sélido color hiancn.

[
[8V]

Hos
L R |

"H-RMN (CDCl;3, 400 MHz) 8: 3.81 (3H, br s}, 3.

;

2

f—g

5.39 (2H, s), 8.78-6.83 (2H, m), 6.91 (1H, d, J = 7.8 Hz}, 6.97-
7.04 (2H, m), 7.21 (1H, t, J = 8.0 Hz), 7.27-7.32 (1K, m), 7.38
(iFH, &, 4 = 7.8 Hz), 7.69 (1H, td, J = 1.2, 1.4, 7.6 Hz), 7.71-7.75

.
N

my.

2
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MS (FAR) m/z: 403 (M+H)".

(32e) Acido 3—{[1—metH-S-(B—metil‘fenoxi)—’iH—bencimidazc{-
Z2-iijmetoxilbenzoico

Se lievé a cabo la reaccidn y el tratamiento posterior de
acuerdo con el Ejemplo (28e) utilizando 3-{[1-metil-6-(3-
metilfenoxi)-1H-bencimidazci-2-illmetoxitbenzoaio de meiilo
nreducido en el Ejemplo (32d)v (0.29 g, 0.72 mmel), una solucidn
acunsa de hidroxido de sodio 1 N (1.1 ml, 1.1 mmol) y 1,4-
dioxano (1.0 ml) para obtener el compuesto deseado (0.17 g,
rendimiento: 60%) en ia forma de un solido coler blancoe.

HLORMN (DMSO-dg, 400 MHz) 3. 2.27 (3H, s), 3.81 {3H, &),
5.47 (2H, s), 6.74-6.83 (2H, m), 6.87-6.97 (2H, m), 7.32 (1H, d,
J = 2.4 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 8.0 Hz), 7.58
(1H, dt, J = 1.2, 1.4, 7.6 Hz), 7.62-7.68 (2H, m).

MS (FAB) m/z: 388 (M+H)".

Analisis calculado para CasHooN,0O4+0.33H,0: C, 70.04; H,
5.28; N, 7.10. Encontrado C, 62.99; H, 5.16;, N, 7.15.
(Ejemplo 33) Acido 3-({1-metil-6-[3-(trifluorometoxi)fenoxil-1H-
bencimSdazol-2~i!}’n‘1étoxi]benzoico (Compuesto No. 1-178)

(33a) Metil{2-nitro-5-[3-
(trifluorometoxi)fenoxijfenil}carbamato de ter-butilo

Se cbhtuvoe el compuesto del titulo deseadc (4.28 g,
rendimienio: 99%) en !a forma de un aceite color amarillo de

acuerdo con el método descrito en el Ejemplo (31a) utilizando

3-triffuoremeiosxifenol (1.78 g, 10 mmoi), {B-cloro-2-

nitrofenilimetilcarbamato de ter-butilo (2.87 g, 10 mmol} e
higdruro de sodic (56%, 0.38 g, 10 mmol).

"H-RMN (CDCls;, 400 MHz) &: 1.33 {(6H, s), 1.50 (2H, s),
3.27 {34, 8), 6.89-6.91 (2H, m), 6.9 (1H, s.), 7.05 (1H, d, J =

8.6 Hz), 7.13 (1H, d, J = 7.8 Hz), 7.47 (1H, i, J = 8.2 Hz), 7.€7

(iH, d, d = 8.6 Hz).
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(23D) - {2-Amino-5-{3-
(triflucremetoxi)fenoxijfenil}metiicarpamate de ter-butilo

Se oktuvo e! compuesto del titulo deseado (3.98 g,
rendimiento: €9%) en la forma de un aceite color amariilo de
acuerdo con ¢! método descrito en el Ejemplo {31b) utilizando
metil{2-nitrc-5-[3-(trifluorometoxi)fenoxiifenil}carbamate de ter-
butilo obtenido an el Ejemplo {33a) (2.87 g, 10 mmo!l) v poivo de
hierro (2.79 ¢, 50 mmol).

'HoBMN (CDCls, 400 MHz) 8: 1.41 (9H, brs), 3.15 (3H, s

SN’

3.72 {2+, brs), 8.78-5.89 (5H, m), 7.26-7.30 {(ZH, m).

(33¢) {1-Metil-6-[3-(trifluorometoxi)fenoxi]-1H-

cimidanoi-2-il}metanol

Se obtuvo el compuesto del titule deseadc (3.08 g,
rendimiento: 91%) en la forma de un polvo color café palido de
acuerdo con el método descrito en el Ejemplo (31¢) utilizando
{2-amino-5-[3-(trifluorometoxi)fenoxilfenil}metilcarbamato de
ter-butilo obtenido en el Ejemplo (33b) (3.98 g, 10 mmol) vy

do glicdlico (1.52 g, 20 mmol).

a9

"H-RMN (CDCls, 400 MHz) &: 3.79 (3H, &), 4.91 (2ZH, s),

8.85 {1H, s), 6.89 (1H, dd, J = 2.4, 8.6 Hz}, 6.82-6.95 (1H, m),

AN

6.98-7.01 (2H, m), 7.32 (1H, t, d = 8.2 Hz), 7.67 (1H, d, J = 9.0

—EZ) -
(33d) 3-({1-Metil-6-[3-(trifluorometoxi)fenoxi]-1H-
bensimidazol-Z-imetoxiibenzazic de meatiio

s.;)
']

Se cbituvo el compuesto deil titule deseado (3.52 g,
rendimienrto: 91%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplo (31d) utitizando
{1-metil-8-[3-(trifluorometoxi)fenoxi]-1H-bencimidazol-2-

2

- .
tiymes

(S

m

nol obienido en el Ejemplo (33c¢) (3.08 ¢, 2.1 mmoi),
] { { ¢

-

hidrexibenzoato de metile (2.08 g, 13.7 mmol), tri-n-butiifosfina

L)

(3.88 g, 18.2 mmol) v 1,1'-(2zodicarbonil)diniperidina (4.59 g,
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18.2 mmol).
1P-i.-Rr\/!N (CDCl;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),

5.42 (2H, ), 6.858 (1H, s), .91 (1H, dd, J = 2.4, 7.4 Hz), 6.93-

ER

[<e]

5.88 (1H, my, 7.02;'7.06 (2H, m), 7.28-7.34 (2H, m), 7.38 (1H, t,

J = 7.4 Hz), 7.69-7.74 (2H, m), 7.77'(1H, d,J = 8.2 Hz). |
(33e) Acido 3-({1-metil-6-[3-(trifiucrometoxi)fenoxij-1H-

bencimidazol-2-il}metoxilbenzoico

Se agito una solucidn de 3-({1-metil-6-[3-
(trifluorometoxi)fenoxi]-1H-bencimidazol-2-il}metoxijbenzoato de
metilo obtenido en el Ejemplo (33d) (3.52 g, 7.45 mmel) en una
solucidn acucsa de hidréxido de sodio 2 M (20 m!) y dioxano (40
mi) con calentamiento bajo reflujo durante dos horas. Después
de dejarse enfriar, se agregd acido hidroclérice 1 M (50 ml) a la
mezcla de reaccidén, y el sélidoc precipitado se recolecid
mediante filtraciéon. El sélido se disolviéo en una solucién acuosa
de hidréxido de sodio 1 M (50 ml), y se agregd acido
hidroclérico 1 M (50 ml). EIl sélido precipitado se recolectd
mediante filtracion para obtener el compuesto del titulo (2.75 g,
rendimiento: 81%) en la forma de un polvo color bianco.

"H-RMN (DMSO-dg, 400 MHz) &: 3.83 (3H, s), 5.48 (2H, s),
5.95-6.97 (2H, m), 7.00 (1H, dd, J = 2.4, 8.6 Hz), 7.07-7.09 (1H,
m), v7.36-7.39 (1H, m), 7.43-7.49 (3H, m), 7.58 (1H, dt, J = 1.2,
7.8 Hz), 7.64 (1H, dd, J = 1.2, 2.4 Hz), 7.71 (1H, d, J = 8.2 Hz),
13.08 (1H, br s).

MS (FAB+) m/z: 459 (M+H)".

Pf. 221-227°C.

(Ejemplio 34) Acido 3-{[6-(4-fluoro-3-metilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico (Compuestio No. 1-187)..
(34a) [6-(4-Fiuoro-3-metilfenoxi)-2-

nitrofeniilmetiicarbamato de ter-butilo

Se llevdo a cabo ta sintesis en la misma ferma que an el
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Ejemplo (28a) utilizando 4-fluoro-3-metilfeno! (0.78 mi, 7.0

&

mmetl), (5-cloro-2-nitrofenilymetilcarbamato de ter-butilo (2.C ¢,
7.0 mmoi), hidruro de scdio (> 56% en aceite, €.28 g, 7.0 mmel;
y N,N-dimetilformamida (20 ml!). El aceite color amarillo
resultante se utilizé directamente para la siguiente reaccidn.

(34Db) [2-amino-5-(4-fluorc-3-
metiiencoxi)feniiimetilcarbamato de ter-butile

. il s . . -~
Se ilevs a cabo la sintesis en la misma forma que en el

Eiemplo (28b) utilizando [6-(4-fiuoro-3-metilfenoxi}-2-

ritrofanilimetilcarbamato de ter-butilo producidec en e! Ejempio

jaV]

{34a) (2.6 g, 7.0 mmol), polvo de hierro (1.2 g, 35 mmol),
cleruro de amonio (0.19 g, 3.5 mmol), etanci (20 mi) y agua (1D
ml)y. E! aceite resultante se utilizd directamente para la

siguiente reaccidn.

{54c) [68-{4-Fluoro-3-metilfenoxi)-1-metii-tH-bencimidazci-

El [2-amino-5-(4-fluoro-3-metilfenoxi)feniljmetilcarbamato
do ter-butilo producido en el Ejemplo (34b) (2.4 g, 7.0 mmol) se
disolvié en acido hidrociérico 5 N (20 m!) y 1,4-dioxano (20 ml).
Se agregd é&cido glicélico (0.80 g, 10 mmol) y la mezcla se
calentd bajo reflujo durante fa noche. La sclucién de reaccidn
se enfrid a temperatura ambiente y se agreg?¢ una solucidn
acuosa de» bicarbonato de sodio (100 ml), seguido de extraccidn
con acetato de etilo (100 ml x 2). La capa organica resultante
ae lavdé con salmuera (80 mi) y postericrmenie se éecé sabre
sulfato de magnesio anhidro. E! solvente se evapordéd bajo
nresién reducida. El sdélido resultante se lavd con  éter

sRRE
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obhtener el compuesic deseado (1.&5 g,

rencimiento: 77%j en ia ferma de un soélido color café rojiz

AN

patido.

"SLRMN (CDCls, 400 MHz) 8: 2.25 (34, d, J = 2.0 Hz), 3.78



8%}

e

Ny
[$3]

[#8]
[

B V2

(3H, s), 4.05 (iH, br s), 4.91 (2H, s), 6.75-6.81 (1H, m), 6.83
(2H, dd, J = 2.9, 6.1 Hz), 6.87 (1H, d, J = 2.0 Hz), 6.86 (2H, «d,
J =8.6 Hz), 7.60 (1H, d, J = 8.6 Hz).

(34d) 3-{[6-(4-Fluoro-3-metiifenoxi)-1-metifi-1H-
bencimidazol-2-illmetoxi}benzcato de metilo

Se llevé a cabo la reaccion y el tratamiento posterior de
zouerde  con el Ejemplo (28d) utilizando {€-(4-fluoro-3-
metilfenoxi)-1-metil-1H-bencimidazoi-2-ilimetanci producido en
e! Ejemplo (34c¢) (0.25 g, 0.88 mmol), 3-hidroxibenzoato de
1.1'-{azcdicarboniddipiperidina (0.44 a, 1.8 mmot) Yy
diclerometanoc (4 ml) para'obtener el compuesto deseado (D.30
g, rendimiento: 80%) en la forma de un sélide color bianco.

TH-RMMN (CDCIls, 400 MHz) 3: 2.25 (3H, 4, J = 2.0 Hz), 3.81

(34 s), 3.92 (3H, s), 5.39 (2H, s), 6.76-6.86 (2H, m), €.62-7.00
(3H, m), 7.27-7.31 (1H, m), 7.38 (1H, t, J = 8.0 Hz), 7.71 (3H, d,
J = 8.8 Hz).

(34e) Acido 3—{[6—(4-ﬂuoro—S#neternoxi)J-meii_i-‘i -
bencimidazol-2-illmetoxi}benzoico

Se llevé a cabo la reaccion y el tratamients posterior de
acuerdo con el Ejemplo (28e) utilizando 3-{[6-(4-fluorc-3-
metiifenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoato de
metilo producido en el Ejemplo (34d) (0.31 g, 0.72 mmol}, una
solucidn avcuosa de hidroxido de sodio 1 N (1.2 m!, 1.2 mmol) y
1,4-dioxanc (1.0 ml) para obtener el compuesto deseado (0.24
g, rendimiento: 81%) en la forma de un sdélido color blanco.

"H-RMN (DMSO-dgs, 500 MHz) &: 2.20 (3H, s), 3.81 (3H, s),
5.46 (2H, s), 6.80-6.87 (1H, m), 6.88-6.95 (2H, m), 7.12 (1H,
Po= o) He, 728 (tH, 9, Jd o= 2.0 Hzy, 7.28-7.44 (1H, m), 7.4E
(1M, 1, 4 = 7.8 Hz), 7.537 (1H, d, d = 7.8 Hz), 7.62-7.687 (2H, m},

43,03 (41

-
-E
o
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MS (FAB) m/z: 407 (M+H)".

Analisis calculado para C,3HgFN,0O4+0.10HCI: C, 67.3_7; H,
4.6Q; F, 4.63; N, 6.83; Cl, 0.86. Encontradoc C, 67.24; H, 4.70;
F, 4.56; N, 7.00;, Ci, 0.64.

(Ejemplo 35) Acido 3-{[6-(3,4-difluorofenoxi}-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico (Compuesto Neo. 1-180)

(35a) [56-(3,4-Difluorofenoxi)-2-nitrofenilimetiicarbamato de

Eiemplo {28a) utilizando 3,4-difluorofenol (0.€5 g, 7.0 mmgl),
(5-cloro-2-nitrofenilymetilcarbamato de ter-butilo (2.0 g, 7.0
mmoi), hidruro de sodio (> 56% en aceite, 0.28 g, 7.0 mmeol) vy
N,N-dimetilformamida (20 m!). El sélido celor amarilio resultante
se utilizd directamfnte para la siguiente reaccidn.

(35h) [2-Amino-5-(3,4-difluorofenoxi)fenilimetiicarbamaio
de ter-butiio

Se llevd a2 cabo ia sintesis en la misma forma que en ei
Ejemplo {(28h) utilizando [5-(3,4-difluorofenoxi)-2-
nitrofenilimetilcarpamato de ter-butilo producido en el Ejempio
(35a) (2.7 g, 7.0 mmol), polvo de hierro (1.9 g, 35 mmel),
claorurc de amonio (0.19 g, 3.5 mmol), etanol (20 mi) y agua {10
mi). El aceite resultante se utilizé directamente para ia
siguiente reaccién.

(35¢) [6-(3,4-Difluorofenoxi)-1-metii-1H-bencimidazol-2-
itfjmetanot

Se llevé a cabo la reaccion y el tratamiento posterior de
acuerde con el Ejemplo (34c) utilizando [2-amino-5-(3,4-
difiuorofenoxi)fenillmetiicarbamato de ter-butilo .nroducido en el
Ejemplo (35b) (2.4 g, 7.0 mmol), acido glicélico (0.80 g, 10

mmoi), una soluciéon de éacido hidrecidrico 5 N (20 mi) y 1,4-

dloavance (20 mil; pare chisp

(]
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ade (1.5 g

- e I o e J
roel compuesio das { a,
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rendimiento: 76%) en la forma de un sdélido color café palido.

"H-RMN (CDCl;, 400 MHz) 6: 3.78 (3H, s), 4.90 (2H, s),
6.67-6.74 (1H, m), 6.77-6.85 (1H, m), 6.97 (2H, s), 7.11 (1H, q,
J =9.3 Hz), 7.67 (1H, d, d = 8.2 Hz).

(35d) 3-{[6-(3,4-Difluorofenoxi)-1-metil-1H-bencimidazoi-2-
iilmetoxitbenzoato de metilo

Se llevé a cabo la reaccién y el tratamiento posterior de
acuerdo con el Ejemplo (28d) utilizando [6-(3,4-difluorofenoxi)-
1-metil-1H-bencimidazol-2-ilJmetanol producido en el Ejemplc
(35c) (0.25 g, 0.88 mmol), 3-hidroxibenzoato de metilo (0.20 g,
1.3 bmmo!), tri-n-bu'tilfosfina (0.44 mi, 1.8 mmol), 1,1'-
(azocdicarbonil)dipiperidina (0.44 g, 1.8 mmel) y diclorometano
(4.0 mi}y para obtener e! compuesto deseado (0.30 g,
rencimiento: 80%) en la forma de un sélido color blanco.

"H_RMN (CDCl;, 400 MHz) &: 3.84 (3H, s), 3.94 (3H, s),
5.40 (2H, s}, 5.41 (10H, br s), 6.69-6.75 (1H, m), 6.79-6.85 (1H,
m), 6.97-7.02 (2H, m), 7.07-7.15 (1H, m), 7.28-7.32 (1H, m),
7.38 (1H, t, Jd =8.1 Hz), 7.67-7.71 (1H, m), 7.74 (2H, s).

MS (FAB) m/z: 425 (M+H)".

(35e) AAEido 3-{[6-(3,4-difluorofenoxi)-1-metil-1H-
bencimidazoi-2-illmetoxi}benzoico

Se lievd a cabo la reacciéon y el tratamiento posterior de
acuerdo con el Ejemplo (28e) utilizando 2-{[6-(3,4-
difluorofenoxi)-1-metii-1H-bencimidazoi-2-illmetoxi}benzoato de
metilo producido en el Ejemplo (35d) (0.31 g, 0.72 mmol),'una
sofucidén acuosa de hidroxido de sodio 1 N (1.2 ml, 1.2 mmol) y
1,4-dioxano (1.0 ml) para obtener el compuesto deseado (0.25
g, rendimiento: 82%) en la forma de un sélido color blanco.

"H-RMN (DMSO-ds, 400 MHz) &: 3.82 (3H, s), 5.47 (2H, s),
6.77-6.84 (1H, m), 6.97 (1H, dd, J = 2.4, 8.6 Hz), 7.10-7.18 (1H,

m), 7.35-7.48 (4H, m), 7.55-7.70 {3H, m).

A f'):fj \%
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MS (FAB) m/z: 411 (M+H)".

Anaiisis caloculado para CooHygFoN,O4+0.10HCH: C, 67.37;
H, 4.68; F, 4.83; N, 6.83; Cl, 0.86. Encontracdo C; 67.24; H,
4.70; F, 4.56; N, 7.00; Ci, 0.64.
(Ejemplo 36) Acido 3-({1-Metil-6-[3-(trifluorometil)fenoxi]-1H-
bencimidazoi-2-il}metoxi)benzoico (Compuesto No. 1;175)

(36a) Metil{2-nitro-5-{3-
(trifluorometil)fenoxi]fenil}carbamato de ter-butilo

Se llevd a cabo la sintesis en la misma forma que en e!
Ejemplo (28a) utilizando 3-(triflucrometil)feno! (0.87 mi, 7.0
mmcl), (5-cloro-2-nitrofenil)metilcarbamato de ter-butilo {(2.00 g,
7.0 mmol), hidruro de sodio (> 56% en aceite, 0.28 g, 7.0 Enmoi)
v N,N-dimetilformamida (20 ml). El soéiido color amarillo
resultante se utilizé directamente para la siguiente reaccicén.

(36h) {2-aminc-5-[3-
{trifluorometii}fenoxijfenil}metilcarbamato de ter-butilo

Se llevd a cabo la sintesis en la misma forma que en ei
Ejzmplo (28Db) utilizando de metil{2-nitro-5-[3-
{trifluorometil)fenoxilfenii}carbamato ter-butilo producido en el
Ejemplo (362) (2.9 g, 7.0 mmol), polvo de hierro (1.9 g, 35
mmo'), ciorurs de amonio (C.19 g, 3.5 mmol), etansl (Z0 mi) vy
agua {10 mi). El aceite resultante se utilizé directamente para
fa siguiente reaccipn.

(36c) {1-Metil-6-[3-(irifluorometil)fenoxij-1H-bencimidazol-.
Z-ii}metancoci

Se llevd a cabo la reaccién y el tratamiento posterior de
acuerdo con el Ejemplo (34c)  utilizando {2-amino-5-[é—
(trifluorometil)fenoxi]fenil}metilcarbamato de ter-butilo
producido en el Ejemplo (36b) (2.4 g, 7.0 mmol), acido glicdlico
(0.80 g, 10 mmol), una solucidon de acido hidrociérico 5 N (20

mi) v 1,4-dioxano (20 ml) para obtener el compuesto deseado

M
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(1.3 g, rendimiento: 57%) en la forma de un sdlido celor café
paiido.

"H-RMN (CDCl;, 400 MHz) &: 3.78 (3H, s), 4.93 (2H, s},
6.97-7.04 (2H, m), 7.09-7.18 (1H, m), 7.21 (1H, s), 7.33 (1H, d,
+ = 8.8 Hz), 7.43 (jH, t,d=7.8Hz), 7.71 (1H, d, Jd = 8.2 Hz)}.

(36d) 3-({1-Metil-6-[3-(trifluorometil)fenoxi]-1H-
bencimidazoi-2-il}metoxi)benzoato de metilo

Se llevé a cabo la reaccidon y el tratamiento posiericr de

“acuerdo con el Ejemplo (28d) utilizando {1-metil-6-[3-

(trifluorometil)fenoxi]-1H-bencimidazol-2-i{}metanol producido
en el Eiemplo (36¢) (0.25 g, 0.88 mmol), 3-hidroxibenzoato de
metilc (0.20 g, 1.3 mmol), tri-n-butilfosfina (0.44 mi, 1.8 mmol),
1,‘§‘-(azodicafbonil)dipiperidina (0.44 g, 1.8 mmol) \
diclorometano (4.0 ml) para obtener el compuesto deseado
(0.33 g, rendimientc: 81%) en la forma de un sodfido color
olanco.

"H-RMN (CDCls;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.41 (8H, s), 5.41 (2H, s), 7.00-7.06 (2H, m), 7.15 (1H, dd, J =
2.4, 82 Hz), 7.23 (1H, s), 7.28-7.46 (4H, m), 7.68-7.79 (3H, m).

AS (FAB) m/z: 457 (M+H)".

(36e) Acido 3-({1-metil-6-[3-(trifluorometil)fenoxiij-1H-
bencimidazol-2-il}metoxilbenzoico

Se llevé a cabo la reacciéon y el tratamiento posterior de
acuerdo con el Ejemplo (28e) utilizando -3-({1—metil—6—[3-
(triflucrometil)fenoxij-1H-bencimidazoi-2-il}metoxi)benzoato de
metilo producido en el Ejemplo (36a) (0.33 g, 0.72 mmoti), una
snlucidn acuosa d; hidroxido de sodio 1 N (1.1 mi, 1.1 mmol) vy
1,4-dioxano (1.0 ml) para obtener el compuesto deseado (0.28
g, rendimiento: 89%) en la forma de un sdélido color blanco.

"H-RMN (DMSO-ds, 400 MHz) &: 3.84 (3H, s), 5.48 (2H, s),

7.01 (1H, dd, J = 2.2, 8.8 Hz), 7.22-7.28 (2H, m), 7.32-7.50 (4H,
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m), 7.860 (3H, s), 7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 443 (M+H)".

[68]

Analisis calculado para C,3H.;F3N,O0,+0.10HCI: C, 61.83;
H, 3.86; F, 12.78; N, 6.28; Cl, 0.79. Encontrado C, 61.78; H,
3.85; F, 12.55;.!\‘, 6.37; Cl, 0.83.
(Eiempio 37) Acido 3-{[6-(3-fluoro-4-metilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico (Compuestoc No. ’;-186)

(37a) [5-(3-fluoro-4-metilfenoxi)-2-
nitrofem!}meti{cargamato de ter-butilo

Se llevé a cabo la sintesis en la misma forma que en el

Eiemplo (28a) utilizando 3-fluoro-4-metilfenol (0.93 ¢, 7.4

~,

mmol), (5-cloro-2-nitrofenil)metilcarbamato de ter-butilo (2.0 g,
7.0 mmol), hidruro de sodio (> 56% en aceite, 0.22 g, 7.4 mmol)
y N,N-dimetilformamida (20 mil). E! aceite color amarillo
resultante se utilizé directamente para la siguiente reaccién.

(37b) [2-Amino-5-(3-fluoro-4-
metilfenoxi)fenillmetilcarbamato de ter-butilo

Se ilevé a cabo la sintesis en la misma forma cue en el
Eiemplo (280} utilizando [5-(3-fluoro-4-metilfenoxi)-2-
nitrofenilimetiicarbamato de ter-butilo préducido en el Eiemplo
(373)‘ (2.6 g, 7.0 mmol), polvo de hierro (1.9 g, 35 mmol),
cloruro de amonio (0.19 g, 3.5 mmol), etanol (20 mil) y agua (10
mi). E! =zceite resultante se utilizé directamente pare la
siguiente rezccidn.

(37¢) i6-{3-Fluoro-4-metiifenoxi)-1-metit-1H-bencimidazol-
Z2-itflmetanci

Se llevd a cabo la reaccion y el tratamiento postericr de

O]

cuerdo con el Ejemplo (34c) utilizando [2-amino-5-(3-fluoro-4-

stilfenoxi)fenillmetilcarbamato de ter-butilo producide en el

3

Ejemplo (37b) (274 g, 7.0 mmol), acido glicélicc (0.80 g, 10

]

mmo!), una solucién de acido hidroclérico 5 N (20 ml) y 1,4-

13
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dioxano {20 ml) para obtener ei compuesto deseado (1.6 g,
rendimiento: 81%) en la forma de un sélido color café palido.

'"H-RMN (CDCls, 400 MHz) &: 2.24 (3H, d, J = 2.0 Hz), 3.76
(34, s), 4.90C (2H, s), 6.63-6.72 (2H, m), 6.92-7.01 (2H, m), 7.11
(1H, t, d = 9.0 Hz), 7.65 (1H, d, J = 8.6 Hz).

(37d) 3-{[6-(3-Fluoro-4-metilfenoxi)-1-metil-t1H-
pcencimidazol-2-illmetoxilbenzoato de metilo

Se llevo 2 caboe la reaccidn y el tratamiento posterior de
acuerdo con ei Ejemple (28d)  utilizando [8-(3-fluoro-4-
metitfenoxi)-1-metil-1H-bencimidazol-2-ilJmetano! producido en
el Ejemplo (37c) (0.25 g, 0.88 mmol), 3-hidroxibenzoato de
metilo (0.20 g, 1.3- mmol), tri-n-butilfosfina (0.44 mil, 1.8 mmol),
1,1'-(azodicarbonil)dipiperidina ‘(0.44 g, 1.8 mmol) y
diclorometano (4 ml) para obtener el compuestc deseado (0.30
g, rendimiento: 82%5 en la forma de un sélido color blanco.

"M-RMN (CDCl;, 400 MHz) 8: 2.24 (3H, d, J = 1.6 Hz), 3.82
(3H, s), 3.92 (3H, s), 5.40 (2H, s), 6.66-6.71 (2H, m), 6.98-7.04
(2H’, m), 7.11 (1H, t, J = 9.0 Hz), 7.27-7.32 (1H, m), 7.38 (1H, t,
J =8.0Hz), 7.67-7.7C (1H, m), 7.71-7.75 (2H, m).

MS (FAB) m/iz: 421 (M+H)".

~

37¢) Acido 3-{[6-(2-fluoro-4-metilfencxi)-1-metit-1H-
bencimidazol-2-iiimetoxitbenzoico

Se llevd a cabo la reaccion y el tratamiento posterior de
acuerdoc con el Ejemplio (28e) utilizando 3-{[6-(3-fluoro-4-
metilfenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}benzoato de
metilo producido en el Ejemplo (37d) (0.30 g, 0.72 mmecel), una
solucion acuosa de hidréxido de sodio 1 N (1.1 ml, 1.1 mmol) vy
1,4-dioxano (1.0 ml) para obtener el compuesio deseado (0.27
g, rendimiento: 94%) en la forma de un sélido color blanco.

"MH-RMN (DMSO-ds, 400 MHz) &: 2.18 (3H, s), 3.824(3H, 5),

5.47 (2H, s}, 6.72 (6H, dd, J = 2.4, 8.6 Hz), 6.8C (6K, dd, ¢ =
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2.5, 11.1 Hz), 6.5 (6H, dd, J = 2.4, 8.6 Hz), 7.25 (6H,t, J = 8.6

-
-
!

Hz), 7.35-7.40 (2H, m), 7.36 (1H, ¢, J = 2.4 Hz), 7.45 (1H, ¢

8 Hz), 7.58 ("H,d, J=7.8 Hz), 7.67 (1H, 4, J = 8.8 Hz), 7.63-

(&)

9 (iH, m), 13.08 (1H, br s).

MS (FAB) m/z: 407 (M+H)".

Anélisis calculado para C,3HgFN,O4: C, 67.97; H, £.741: F,
4.67; N, 8.89. Encontrado C, 67.58; H, 4.63; F, 4.67; N, 6.91.
(Ziemple 28) Acido 3-{[6-(3-cloro-5-fluorofenoxi)-i-metil-1H-
bencimidazoli-2-illmetoxilbenzoico (Compuesto No. 1-207)

(38a) [5-(3-Cloro-5-fluorofenoxi)-2-
nitrocfenillmetilcarbamato de ter-butilo

Se obtuvo el compuesto del titulo deseado (7.24 g,
rendimiento: 99%) en la forma de un polve color amarillo de
acuerdo con el método descrito en el Ejemplo (31a) utilizandc
3~c!oro-5-fiuorofelol (2.93 g, 20 mmoi),v (5-cloro-2-
nitrofenil)metilcarbamato de ter-butilo (5.73 g, 20 mmol) vy
nidruro de sodic (56%, 0.76 g, 20 mmol).

'"H-RMN (CDCl;, 400 MHz) &: 1.33 (6H, s), 1.51 (3H, s),
3.28 (3H, s), 6.74 (1H,» dt, d = 2.4, 9.0 Hz), 6.90-6.93 (3H, m),
7.00 (1H, d, J = 7.8 Hz), 7.88 (1H, d, J = 8.8 Hz).

{38h) : [2-Amino-5-(3-cloro-5-
fluorofenoxi)feniiimetiicarbamato de ter-butiio

Se obtuvo el compuestce del tituio deseado (7.34 g,
rendimiento: 99%) en la forma de un aceite color café de
acuerdo con el métodc descrito en el Ejemplo (31b) utilizando
'5-(3-cloro-5-fluorofenoxi)-2-nitrofeniljmetiicarbamato de ter-
butilo obtenido en ei Ejemplo (38a) (7.94 g, 20 mmol) v polvo de
hierro (5.59 g, 100 mmol).

'H-RMN (CDCis, 400 MHz) 8: 1.42 (9H, s), 2.15 (3H, s),
2.74 {(2H, br s), 8.53 (1H, d, J = 8.8 Hz), 6.68-6.82 (4H, m),

7.04 (M, dd, J=2.0, 8.8 Hz).

53
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(38¢c) [6-(3-Cioro-5-fluorofencxi)-1-metil-1H-bencimidazol-2-
iifmetancoi
Se obtuvec el compuesto del titule deseado (2.99 g,
rendimiento: 49%) en la forma de un polve ccelor biancc de
acuerdo con el método descrito en el Ejemplo {(31¢) utilizando
[2-aminc-5-{3-cloro-5-fluorofenoxi)feniilmeiilcarbamato de ter-
butilo obtenidc en el Eiemplo (38b) (7.34 g, 20 mmol) y -acide
glictiico (3.04 g, 40 mmol).
'"M-RMN (CDCl;, 400 MHz) &: 3.80 (3H, s), 4.91 (2H, s),

5.88 (1H, di, Jd = 2.4, 10.2 Hz), 6.¢8-7.02 (2H, m), 7.23 (1H, dd,

J = 2.0, 8.4 Hz), 7.32 (1K, d, J = 2.0 Hz), 7.70 (1H, d, J = 8.5

).

H

ist

(384) 3-{[6-(3-Cloro-5-fluorofenoxi)-1-metil-1H-

bencimidazol-2-illmetoxilbenzoato de metilo

Se obtuvo el compuesto del titulo deseado (1.30 g,'

rendimiento: 32%) en la forma de un polve color blanco de
acuerdo con el método descrito en el Ejemplo (31d) utilizando
[6-(3-cloro-&-fluorofenoxi)-1-metil-1H-bencimidazol-2-iljmetanol
obtenido en el *Ejemplo (38c) (2.99 g, 9.75 mmol), 3-

hidroxibenzoato de metilo (2.22 g, 14.6 mmol), tri-n-butilfosfina

—~

3.84 g, 19.5 mmol) y 1,1'-(azodicarbonil)dipiperidina (4.92 g,
19.5 mmo!).

7

'"H-RMN (CDCl;, 400 MHz) &: 3.87 (3H, s), 3.93 (3H, s)

(8]
~

t2 (2H, s), 8.59 (1H, dt, J = 2.4, 9.8 Hz), 6.75 (1H, s) 6.80
MH, di, 4 = 2.4, 7.8 Hz), 7.03 (1, dd, J = 2.0, 8.6 Hz)}, 7.07
(1H, d, Jd = 2.4 Hz), 7.31 (1H, ddd, J = 12 2.7, 8.2 Hz), 7.39
(iH, t, d = 7.8 Hz), 7.70 (1H, dd, Jd = 1.2, 7.8 Hz), 7.74 (1H, s},
7.72 (1H, d, J = 8.6 Hz).

(38e) Acido 3-[6-(3-cloro-5-flucrofenoxi)-1-metil-1H-
bencimicdazol-2-ilmetoxilbenzoico

Se obtuvo el compuesto del tituio deseadoc (1.28 g,
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N

rendimiento: 88%) en ia forma de un pelvo color blanco de

acuerdo con el método descrito en el Ejemplo (33e) utilizando

[¥8)

-{15-(3-cloro-5-fluorefenoxi)-1-metil-1H-bencimidazol-2-
itlmetoxi}benzoato de metilo cbtenido en el Ejemplic (38d) {(1.30
g, 2.25 mmol).

"S-RMN (DMSO-ds, 400 MHz) &: 3.84 (3H, s), 5.48 {2H, &),
5.83-6.86 {(2H, m), 7.02 (1H, dd, J = 2.4, 9.0 Hz), 7.15 (1H, dt, J

= 2.0, 8.8 Hz), 7.3¢ (1H, ddd, J = 1.2, 2.4, 8.2 Hz), 7.45 (1H, ¢,

H

J 7.4 Hzy, 7.49 (1H, d, J = 2.4 Hz), 7.58 (1H,6 dit, Jd = 1.2, 7.4
Hzy, 7.85 (1H, dd, J = 1.2, 2.4 Hz), 7.72 {1H, d, J = 8.6 Hz),
13.04 {1H, s).

MS (FAB+) m/z: 427 (M+H)".

Pf. 208-213°C.
{(Ziemplo 3¢) Acido 3-{[6-(3,5-difluorofenoxi)-1-metii-1H-
bencimidazol-2-illmetoxilbenzoicoc (Compuesto No. 1-181)

(39a) [5-(3,5-difluorofenoxi)-2-nitrofenilimetiilcarbamato de
tar-butilo

Se llevo a cabo la sintesis en la misma forma que en el
ciemplo (28a) utilizando 3,5-difluorofenol (2.9 g, 22 mmoi), (5-
ciorc-2-nitrofeniiymetilcarbamato de ter-butilo (6.0 g, 21 mmol},
hidruro de sodio (> 56% en aceite, 0.88 g, 22 mmoi) y N,N-
gimetiliormamida ¢30 ml). El solido color amarillo resultante se
utitizd directamente para la siguiente reaccién.

(3¢h) [2-Amino-5-(3,5-difluorocfenoxi)fenil]jimetilcarhamato
g2 ter-butilo

Se lievé a cabo la sintesis en la misma forma que en &l
miemplo (28Dh) utilizando [5-(3,5-difluornfenoxi)-2-

nitrofenillmetilcarbamato de ter-butilo producidc en el Ejemplo

(39s) (8.4 g, 22 mmol), polvo de hierro (5.8 g, 110 mmol),
clorurc de amonio (0.59 g, 11 mmol), etanol {30 mi) v agua (15

s =

mi). El sblido color café rojizo resultante se utilizd directameante
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para la siguiente reaccién.

(39¢) 16-(3,5-Diffucrofenoxi)-1-metil-1H-bencimidazol-2-
ilimetanol

Se llevd a cabo la reaccidn y el tratamiento posterior de

acuerdo c¢on el Ejemplo (34c¢; utilizando [2-amino-5-(3,&-

i

T

diffuorofenoxilfenillmetilcarbamato de ter-butilo producido en el
Ejempio (39b) (7.7 g, 22 mmol), acido g¢glicdlico (2.5 g, 33
mmol), una solucién de &cideo hidrocldrico 5 N (40 m!) y 1,4-
dioxano {40 ml) para obtenér el compuesto deseado (4.5 g,
rendimiento: 88%) en la forma de un sélido color gris palido.
"H-RMN (CDCl;, 400 MHz) 8: 3.80 (3H, s), 4.92 (24, s),

A42-8.55 (3H, m), 7.00 (1H, d.d, J =24, 8.6 Hz), 7.04 {(1H, d, J

(o2}

i

2.4 Hz), 7.71 (1H, d, J = 8.6 Hz).
(38d) 3-{[6-(3,5-Difluorofenoxi)-1-metii-iH-bencimidazoi-2-

ilimetoxilbenzoato de metilo

Se llevd a cabo la reacciéon y el tratamiento posterior de
acuerdo con e! Ejemplo (28d) utilizando [6-(3,5-difluorcfenoxi)-
1-metil-1H-bencimidazol-2-illmetanol producido en el Ejemplo
(39c) (0.25 g, 0.88 mmol), 3-hidroxibenzoato de metilo (0.20 g,
1.3 mmol), tri-n-butilfosfina (0.44 ml, 1.8 mmeol), 1,1'-
(azodicarbonil)dipiperidina (0.44 g, 1.8 mmo!l) y diclcrometano
(4.0' mi) para obtener e! compuesto deseado (0.32 g,
rendimientc: 86%) en ia forma de un sélido color blanco.

'"H-RMN (CDCli;, 400 MHz) d: 3.86 (3H, s), 3.92 (3H, s),
3.83 (9H, s), 5.41+(2H, s), 6.44-6.55 (2H, m), 7.03 (1H, dd, J =
2.2, 8.8 Hz), 7.07 (1H, d, J . 2.4 Hz), 7.27-7.33 (2H, m), 7.39
(ih, &, g = 7.8 Hzy, 7.67-7.71 (1H, m), 7.73 (1H, dd, d = 1.4, 2.5
Hz)y, 7.78 (1H, d, J = 8.6 Hz).

(39e) Acido 3-{[6-(3,5-diflucrofenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico

Se ilevo a cabo la reaccidon y el tratamiento postierior de

A% L-
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acuerao con el Ejemplo (28e) utilizando 3-{[6-(3,5-
difiuorcfenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoato de
metilc producido en el Ejemplo (39d) (0.32 g, 6.75 mmoi), una
soiucion acuosa de hidréxido de sodio 1 N (1.9 ml, 1.9 mmol) y
“.,4-dioxanc (1.5 ml!) para obtener el compuesto deseado (.23
o, rendimiento: 78%) en la forma de un sélido color blanco.

2H, s8),

—~~

TH-RMN (DMSO-dg, 400 NMiHz) 8: 3.85 (3H, s), 5.47

(82}
(3]
—~~
N

H, ad, = 2.2, 8.8 Hz), 6.25 (1H, tt, J = 2.2, 9.3 Hz),
H, dd, J = 2.4, 8.6 Hz), 7.30-7.36 (1H, m), 7.42 (i1H, t, J

= 7.8 Hz), 7.48 (1H, d, J = 2.4 Hz), 7.57 (1H, d, J = 7.4 Hz),

~I

63 (1H, dd, d = 1.6, 2.4 Hz), 7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)".

Analisis calculado para C,,HsF2N,O4+1.00H,0: C, 61.68;
H, 4.24; 5 8.87, N, 6.54. Encontrado C, 61.58; H, 3.25; F, 9.06;

»

7

(Ejempio 40) Acido 3-{[6-(3-fluoro-5-metilfenoxi)-1-metil-1H-
cencimidazol-2-illmetoxi}benzoico (Compuestoc No. 1-188)

(40a) 1-Fluoro-3-metoxi-5-metiibenceno

Se agité una solucién mezclada de 3-bromo-5-
fluoroanisole (2.05 g, 10 mmol), trimetilboroxina (50% solucidn
en THF, 2.51 g, 20 mmol), PdCli,(dppf) (0.82 g, 1.0 mmol) y
carbonato de cesio (6.52 g, 20 mmol) en dioxano (100 mi) y
cggua (50 m!) con calentamiento bajo reflujo durante 1C horas.
Después de dejarse enfriar, se agregd agua (100 mi) a ia
solucién de reaccion, seguido de extraccion con acetato de etilo
(200 mli) dos veaces. l_.as capas organicas se lavaron con agua,
(100 ml) dos veces y se secaron sobre sulfato de sodio anhidro.
Después de la concentracidon bajo presién reducida, el residuo

. =

se purificd mediante c¢romatografia de gel de siiice
{(hexano: acetaio de etilo, 6:1) para obtener s! compuestc del

titule (1.40 g, rendimiento: 66%) en la forma de un acei‘s color
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amarillo.

'"H-RMN (CDCl;, 400 MHz) 8: 1.78 (3H, s), 6.44 (1H, dd, J
= 2.0, 11.0 Hz), 6.50 (1H, d, J = 11.0 Hz), 6.51 (1H, s).

(40b) 35-Fiuoro-5-metilfenocl

Se agitdé a una temperatura de 0°C durante 10 horas una
sclucion de 1-fluoro-3-metoxi-5-metilbenzene obtenido en el
E}emp!o (402) (0.92 g, 6.56 mmol) vy tribromurc de boro (1.0 M
scitucion en clicruro de metileno, 8.53 mi, 8.53 mmol) en cloruro
de metiienc (20 mi). Se agregd agua (100 ml) a la solucidén de
reaccion seguido de extraccién con cicruro de metiieno {100
m!). Posteriormenfe la capa organica se secd sobre =zuifato de
sodio anhidro. Después de concentracién bajo presién reducida,
el residuo se purificé mediante cromatografia de gel de silice
{(hexano:acetato de etilo, 1:1) para obtener el compuesto del
titule (0.83 ¢, rendimienio: 99%) en la forma de un aceite celor
amearilio.

'"M-RMN (CDCl;, 400 MHz) 8: 2.06 (3H, s), 4.97 (1H, s),

D

86.37 (1H, dt, J = 2.4, 10.2 Hz), 6.44 (1H, s), 6.48 (1H, d, J = 8.6

Hz).

(40¢) [5-(3-fluoro-5-metilfenoxi)-2-
nitrofenil]metilcarbamato de ter-butilo

Se obtuvo el compuesto del titulo deseado (1.71 g,
rendimiento: 69%) en la forma de un aceite color amarillo de
acuerdo con el método descrito en el Ejemplo (31&g) utilizando
3-fluorc-5-metilfenc! cbtenido en el Ejemplo (40b) (G.83 g, 6.56
mmol), (5-cloro-2-nitrofenilymetilcarbamato de ter-butiio (1.88 g,

6.56 mmotl) y hidruro de sodio (56%, 0.25 g, 6.56 mmol).

"H-RMN (CDCls, 400 MHz): & 1.33 (6H, =), 1.

(824
~
W
X
[12]
~—

2.38 (3H, &), 3.27 (3H, s), 6.63 (1H, dt, d = 2.4, 9.4 Hz), 6.71
(1H, 8), 5.80 (1H, d, J = 8.6 Hz), 6.86-6.88 (24, m), 7.95 (14, d,

~

J=8.2 Hz).

o
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(40d) . [2-amino-5-(3-fluoro-5-
metiifenoxi)fenillmetilcarbamato de ter-butiio

Se obtuvo el compuesto del titulo deseadec (1.38 g,
randimiento: 88%) en la forma de un aceite color amarillo de
acuerdo ccn el método descrito en el Ejemplo (31b) utilizando
[5-(3-fluoro-5-metilfenoxi)-2-nitrofenillmetiilcarbamato de ter-
butilo obtenido en el Ejemplo (4Qc) (1.71 g, 4.54 mmotl} y polve
de hierro (1.27 g, 22.7 mmeol).

"H-RMN (CDCl,, 400 MHz) &: 1.41 (9H, s), 2.28 (3H, s),

(6]

5 (&, 8, 370 (ZH, br 8), 5.42-8.56 (3~ m), 6.75-6.82 (3H,
(40e} [6-(3-Fluoro-5-metiifenoxi)-1-metil-1H-bencimidazaol-
Z-illmetanoi
Se obtuvo gl compuesto dei titulo deseadov (0.76 g,
rendimientio: 87%) en la forma de un aceite coloy café palido de
acuerdo con el método descrito en el Ejemplo {31c) utilizando
[2-2mino-5-({3-fluoro-5-metilfenoxi)fenillmetilcartcamatc de ter-
butilo obtenido en el Ejemplo (40d) (1.38 g, 3.98 mmol) y dcido
glicdlico {0.61 g, 7.27 mmol).
"H-RMN (CDCl;, 400 MHz) &: 2.31 (3H, s), 3.78 (3H, s),

4.02 (2H, s}, 6.49 (1H, dt, J = 2.0, 10.2 Hz), 6§.58 (1H, s}, §.61

(1H, d, J = 11.0 Hz), 6.99-7.01 (2H, m), 7.6 (1H, d, J = 9.4

=
[N

).
(40f) 3-{[6-(3-Fluorc-5-metilfenoxi)-1-metii-1H-
bencimidazol-2-illmetoxi}benzoato de metilo
Se obtuvo el compuesto del titulo deseado (0.82 g,
rendimientc: 74%) en la forma de un_poivo color bianco de
acuerdo con el método descrito en el Ejemp!o (31d) utilizando
[6~(3-ﬂuoro-5—me’tilfenoxi)-1—meti!—‘IH-bencimidazol—Z-i!]meta.no!
obtenido en el Ejemplo (40e)} (0.76 g, 2.5 mmol), 3-

hicdroxibenzoaio de metilo (0.61 g, 3.28 mmol}, tri-n-butiifosfina
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(1.07 g, 5.31 mmol)y y 1,1'-(azodicarbonil)dipiperidina (1.24 g,
5.317 mmol).

"H-RMN (CDCls, 400 MHz) &: 2.30 (3H, s), 3.84 (3H, s),
3.83 (3H, s), 5.40 (2H, s), 6.49 (1H, dt, J = 2.4, 10.2 Hz), 6.58

(1H, s), 6.60 (1H, d, J

10.6 Hz), 7.00-7.03 (2H, m), 7.28-7.31

(iH, m), 7.38 (1H, t, J = 7.8 Hz), 7.68 (1H, dt, J = 1.6, 8.6 Hz},
7.72-7.76 (2H, m).

(40g) Acido 3—{[6-(3—f|uoro-5-metilfencxi)—1~metii—’sH—
bencimidazol-2-illmetoxi}benzoico

Se obtuvo el compuesto del titulo deseado (0.55 g,
rendimiento: 73%) en la forma de un polvo color blanco de
ccuerds cen el método descrito en el Ejemplo (33e) utilizando

3-{[6-(3-flucro-5-metilfenoxi)-1-metii-1H-bencimidazol-2-

illmetoxitbenzoato de metilo obtenido en el Ejemplo (40f) (0.82

g, 1.88 mmol).

"H-RMN {(DMSO-ds, 400 MHz) 3: 2.25 (3H, s), 3.83 (3H, s),
5.47 (.‘ZH,_S), 6.58-6.60 (2H, m), 6.75 (1H, d, J = 10.6 Hz), 8.96
(1H, dd, Jd = 2.4, 8*.6 Hz), 7.37-7.39 (2H, m), 7.45 (1H,t, Jd = 7.4
Hz), 7.57 (1H, dt, J = 1.2, 7.8 Hz), 7.64 (1H, dd, J = 1.2, 2.4
Hz), 7.68 (1H, d, J = 8.6 Hz), 13.03 (1H, s).

MS (FAB+) m/z: 407 (M+H)".

Pf 224.226°C.
{Zjemplo 41) Acido 3-{[6-(2,5-difluorofenoxi)-1-metil-1H-

bencimidazol-2-iljmetoxi}benzoico (Compuesto No. 1-179)

(41a) [5-(2,5-Difluorofenoxi)-2-nitrofenifimetilcarbamato de

ter-butilo

Se lievd a cabo la reaccidn y el tratamiento posterior de
acuerdo con el Ejemplo (28a) utilizando 2,5-difluorofenol (5.1 g,
38 mmol), (5-cloro-2-nitrofenil)metilcarbamato de ter-butilo (9.8
g, 34 mmol), hidruro de sodio (> 56% en aceite, 1.5 g, 3& mmol)

y N, N-dimetilfformamida (8C mi) para obtensr el compuesio
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seado (12 g, rendimiento: 92%) en la forma de un soélido coior
amarillc pélido.

'"H-RMN (CDCl;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, br.
s.), 3.28 (3H, s), 6.81-7.07 (4H, m), 7.17-7.26 (1H, m), 7.96
{(1H,d, J = 9.0 Hz).

(41b) [2-Amino-5-(2,5-difluorofenoxi)fenillmetilcarbamatc
de ter-butilo

Se ilevd a cabo la sintesis en la misma forma que én ei
Ejemplo (28h) utilizando [5—(2,5-diﬂuorofenok%)-2-
ritrofenilimetilcarbamato de ter-butilo producidc en el Ejemplo
(412) (12 g, 31 mmol), polvo de hierro (8.4 g, 180 mmol),
cioruro de amonio (0.84 g, 16 mmol), etanol (30 m!) v agua (15
mli). El sdlido color café rojizo resultante se utilizé directamente
para !a siguientie reaccidn.

{(41¢) 16-(2,5-Difluorofenoxi)-1-metit-1H-bencimidazoi-2-
iitmetanol

Se ilevd a cabo la reaccién y tratamiento posierior de
acuerdo con e Ejemplo (34c) utilizando [2-amino-5-(2,5-
difluorofenoxi)feniljmetiicarbamato de ter-butilo producido en el
Ejiemplo (41b)v (11 g, 31 mmol), acido glicdlico (3.6 g, 47 mmol)},
una soiucidn de &Cido hidroclérico 5 N (40 m!) v 1, 4-dioxano (40
ml) para obtener el compuestic deseado (7.6 g, rendimiento:
83%) en la forma de un sélido color café palido.

"H-RMN (CDCls, 400 MHz) &: 3.77 (3H, s), 4.€1 (2H, s

~——

6.60-6.71 (1H, m), 6.71-6.82 (1H, m), 6.97-7.06 (2 H, m), 7.09-
7.21 (1H, m), 7.68 (1H, d, J = 9.0 Hz).

(41d) 3-{[6-(2,5-Difluorofenoxi)-1-metil-1H-bencimidazol-2-
ilimetoxilbenzoato de metilo

Se llevd a cabo la reaccidn y el tratamiente postericr de

acuerco ccn ei Ejempio (28d) utilizando [6-{2,5-difluorofanoxi)-

t-metii-1H-bencimidazol-2-illmetanol producide en el Ejemvlo

bat
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{41c) (0.25 g, 0.86 mmol), 3-hidroxibenzoato de metilo (0.20 ¢,

1.3 mmol), tiri-n-butiifosfina (0.43 mi, 1.7 mmecl), 1,1'-
{azodicarbonil)dipiperidina (0.43 g, 1.7 mmol) y diclorometano
(4.0 m!)y para obtener el compuestc deseado (0.28 g,
rendimiento: 78%) en la forma de un sélido color blanco.

"H-RMN (CDCls, 400 MHz): & ppm: 3.84 (3 H, s), 3.92 (3 H,
s), 5.40 (2 H, s), 6.65-6.71 (1H, m), 6.73-6.80 (1H, m), 7.01-
7.05 (2 H m), 7.11-7.18 (1H, m), 7.29 (1H, dd, J = 2.7, 8.2 Hz),
7.38 (1H,t, 4 =8.0 Hz), 7.67-7.77 (3 H, m).

(41e) Acido 3-{[6-(2,5-difluorofenoxi)-1-meiil-1H-
bencimidazol-2-ilimetoxilbenzoico

Se llevd a cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejempio (28¢) | utilizando 3-{[6-(2,5-
diﬂuorofenoxi)-1-metii-1H-bencimidazbi—Z-i!}metoxi}benzoato de
metile producido en e! Ejemple (41d) {(0.28 g, 0.67 mmeol}), una
solucidon acuosa de hidroxidc de sedio 1 N (1.0 ml, 1.0 mmol) vy

1,4-dioxano (1.0 ml) para obtener e! compuesto deseado {{.25

g, rendimiento: 91%) en la forma de un sélido color blanco.

"H-RMN (DMSO-ds, 500 MHz) 8: 3.83 (3H, s), 5.47 (2H, ),
5.82-6.95 (1H, m), 6.98-7.05 (2H, m), 7.38 (2H, s), 7.41-7.48

(2H, m), 7.58 (1H, d, J = 7.3 Hz), 7.63 (1H, s), 7.68 (1H, d, J =

MS {(FAB) m/z: 411 (M+H)".

A_ﬂélisis caiculado para CioyHsFaN,04+0.25H,0: C, 63.)89;
H, 4.01; r, 2.16; N, 6.75. Enconirado C,63.84; H, 4.05; F, 9.22;
N, £.83.
(Ejemplc 42) Acido 3-{[6-(3-etilfenoxi)-1-metil-1H-bencimidazol-
2-ilimetoxi}benzoico (Compuesto No. 1-170)

(42a) [5-(3-Etilfenoxi)-2-nitrofeniilmetilcarbamatoc de ter-
butile

Se obtuvo el compuesto del titulc deseado (20.5 ¢,

o
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rendimiento: 87%) en la forma de un aceite color amariilo de
acuerdo con el método descrito en el Ejemplo (31a) utiiizando
3-etiifenol (6.72 g, 55 mmol), (5¥c30t‘c—2-
nitrofenil)metiicarbamato de ter-outilo (14.12 g, 49.5 mmol) e
hidruro de sodio (56%, 2.10 g, 55.0 mmol).

"H-RMN (CD*C!;;, 400 MHz) 6: 1.27 (3H, t, J = 7.4 Hz), 1.33
(3H, s), 1.50 (3H, s), 2.869 (2H, q, J = 7.4 Hz), 3.26 (3H, s),
€.82-6.94 (4H, m), 7.11 (1H, d, d =7.0 Hz), 7.35 (1H, 1, d = 7.4
Hz), 7.94 (1H, d, J = 8.6 Hz).

(42b) [2-Amino-5-(3-etiifenoxi)fenillmetilcarbamato de fer-
butilec

Se obhtuvo el compuesvto del titulo dessado (i8.2 g,
rendimientc: 99%) cobtenido en la forma de un aceite color café
palido de acuerdo con el método descrito en el Ejemplo (31b)
utilizando [5-(3-etilfenoxi)-2-nitrofenillmetilcarbamato de ter-
butilo obtenido en el Ejemplo (42a) (19.8 g, 53.2 mmol) v pcivo

de hierro {(14.9 g

N

255 mmol).

"M-RWMN (CDCls, 400 MHz) 8: 1.22 (3H,t, J = 7.4 Hz), 1.58
(@H, s), 2.61 (2H, g, J = 7.4 Hz), 3.15 (3H, s), 3.66 (2H, br s),
6.73-6.84 (5H, m), 6.88 (1H, d, J = 7.4 Hz), 7.1 (1H, t, J = 7.8
FHz).

{(42¢) [6-(3-Efi|fenoxi)—1-metil-1H—bencimidazo{—2-
iifimetanol

Se obtuvo el compuesto del titulo deseado (150 g,
rendimiento: 83%) en la forma de un polvo color café de
acuardo cen el meétodo descrito en el Ejemplo (31c) utilizando

T~

Z-amino-5-(3-eiilfenoxi)feniiimetilcarbamato de ter-butilo
obienidoe en el Eq}emp!o (42b) (18.2 g, 53.2 mmol) y acido
glicolico (8.09 g, 106 mmol).

"M-RMN (CDCl;, 400 MHz) &: 1.23 (3H, t, J = 7.8 Hz), 2.63

(2H, q, J = 7.4 Hz), 3.77 (3H, s), 4.08 (2H, s), 6.80 (1H, dd, J =

2%
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2.0, 8.2 Hz), 6.86 (1H, s), 6.94-6.95 (2H, m), 6.88 (1H, dd, J =

[\

2.4, 9.0 Hz), 7.24 (1H, t, J = 7.8 Hz), 7.62 (1H, d, J = 8.6 Hz).

(42d) 3-{[6-[3-Etilfenoxi]-1-metil-1H-bencimidazol-2- .
iilmetoxitbenzcato de metilo

Se obtuvo el compuesto del titulo deseado (18.5 g,
rendimiento: 80%) en la forma de un aceite color amarilio palido
de acuerco con el méitodo descrito en el Eiemplo (31cd)
uitlizando [8-(3-etilfenoxi)-1-metil-1H-bencimidazcl-2-illmetanol
obtenido en el Ejemplo (42c¢) (12.5 g, 44.3 mmol), 3-
hidroxibenzoato d; metilo (10.1 g, 66.5 mmol), tri-n-butiifosfina
(17.9 g, 88.7 mmol) y 1,1'-(azodicarbonil)dipiperidina (22.4 g,
88.7 mmol).

"H-RMN (CDCl;, 400 MHz,) 8: 1.23 (3H, t, J =7.8 Hz), 2.63
(2H, q,J = 7.4 Hz), 3.82 (3H, s), 3.93 (3H, s), 5.40 (2H, s), 6.82
(1H, dd, J = 2.4, 8.2 Hz), 6.87 (1H, s), 6.95 (1H, d, J = 7.0 Hz),
7.01 (1H, d, Jd = 2.4 Hz), 7.03 (1H, dd, J = 2.4, 8.6 Hz), 7.23

{1

r

i,d, J = 7.8 Hz), 7.29-7.32 (1H, m), 7.38 (1H, 1, d = 7.4 Hz),
7.70 (1H, d,Jd = 7.4 Hz), 7.72-7.74 (2H, m).

(A2e) Acida 3-{[6-(3-etilfenoxi)-1-metil-iH-bencimidazo!l-2-
ifmefoxitbenzoico

Se cbtuvo el compuesto del titulo deseado (14.2 g,
rendimiento: 83%) en la forma de un polvo coicr itlance de
acuerdo con el método descrito en el Ejemplo (33e) utilizando
3-{{6-[3-etilfenoxil-1-metil-1H-bencimidazol-2-illmetoxi}benzoato
obtenido de metilo en el Ejemplo (42d) (14.7 g, 35.3 mmol). |

"TH-RMN (DMSO-ds, 400 MHz) &: 1.15 (3H, ¢, J = 7.4 Hz),
2.57 (2H, g, J = 7.4 Hz), 3.81 (3H, s), 5.47 (2H, s), 6.76 (1H,
dd, J = 2.4, 8.2 Hz), 6.84 (1H, s), 6.92-9.95 (2H, m), 7.25 (1H,

t.J = 7.8 Hz), 7.32 (1H, d, J = 2.4 Hz), 7.37-7.40 (1H, m), 7.45

bl
\

{(iH,t, J=7.8Hz), 7.68 (1H, d, 4 = 7.4 Hz), 7.63-7.65 (1H, m)

7.86 (1H, d, J = 8B Hz), 13.03 (1H, br s).
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MS (FABR+) m/z: 403 (M+H)™.

P 204-208°C.
(Ejemplc 43) Acido 3-{[6-(2,4-difluorofenoxi)-1-metil-1H-
bencimidazo!l-2-illmetoxilbenzoico (Compuesto No. 1-178)

(432) 5-(2,4-Difluorofenoxi)-N-metil-2-nitroanilina

Se llevé a cabo ia sintesis en la misma forma ci;ue en el

Ejempio (28a) utilizande 2,4-difluorofenol (5.2 g, 38 mmol}, 5-

cloro-N-metiinitroanilina (6.5 g, 35 mmol), hidruro de sodio (>

56% en aceite, 1.8 g, 46 mmol) y N, N-cdimetilformamida {80 mi).
=i sdlido color amarillo resultante se utilizd directamente para
la siguiente reaccion.

(43b) 4-(2,4-Dif|udrofenoxi)-Z-N—metHaminoanilina

Se llevé a cabo la sintesis en la misma forma que en el
Eiemplo (28b) utilizando 5-(2,4-difluorofenoxi)-N-metil-2-
nitrecanilina (9.8 g, 35 mmol) producido en el Ejemplo (43a),
pclvo de hierro (8.3 g, 170 mmoi), cloruro de amvomo (0.93 g, 17
mmol), etanol (30 ml) y agua (15 ml). El aceite color café rojizo
resultante se utilizé directamente para la siguiente reaccidn.

(43¢c) [6-(2,4-Difluorofenoxi)-1-metii-1H-bencimidazoi-2-

Se flevé a cabo la reaccion y ftratamienio posterior de
acuerdo con el Ejemplo (34c¢) utilizando 4-(2,4-diﬂuorofen§xi)—2-
N-metilaminoaniline producido en e! Ejemplc (43b) (2.4 g, 7.0
mmol), acide glicdlico (3.1 g, 41 mmol), una solucidn de acido
hidroclérico 5 N (40 m!) y 1,4-dioxano (40 mi) para obiener el
compuesto deseado (7.7 g, rendimiento: 76%) en la forma de un
solido color gris rojizo.

‘H-RMN (CDCls, 400 MHz) 8: 3.74 (3H, s), 4.58 (1H, br s),

4. 87 (2H, s), 8.79-8.90 (2H, m), 6.20-7.07 (3H, m), 7.61 (14, d,

(43d) 3-{[6-(2,4-Difluorofenoxi)-1-metil-1H-bencimidazol-2-

Al
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iijmetoxitbenzoato de metilo

Se llevdé a cabo la reaccidén y el tratamiento posterior de
acuerdo con e! Ejemple (284d) utilizando [6-(2,4-cdifluorcfenoxi)-
i-metil-iH-bencimidazol-2-iijmetanol producido en el Ejemplo
(43¢) (0.25 g, 0.86 mmol), 3-hidroxibenzoatc de metiio (0.20 g,
1.3 mmol), tri-n-butilfosfina (0.43 ml, 1.7 mmol), 1,1'-
(azodicarbonil)dipiperidina (0.43 g, 1.7 mmoli) y diclorometano
(4.6 mi) para obtener e! compuestc deseado (0.31 ¢,
rendimiento: 84%) en la forma de un sdlido color blanco.

"TH-RMN (CDClis, 400 MHz) &: 3.81 (3H, s), 3.92 (34, s),
5.39 (2H, s), 6.81-6.88 (1H, m), 6.90 (1H, d, d = 2.4 Hz), 6.94-
7.07 (3H, m), 7.29 (1H, d, J = 1.6 Hz), 7.37 (1H, t, J = 8.2 Hz),
7.66-7.76 (3H, m).

MS (FAB) m/z: 425 (M+H)".

(43e) Acido 3-{[6-(2,4-difluorofenoxi)-i-metil-1H-
bencémidazol—z-iI]Tetoxi}benzoico

Se llevé a cabo la reaccién y tratamientc postericr de
acuerdo con el Ejemplo_ (28e) utilizando. 3-{[6-(2,4-
difluorcfenoxi)-1-metil-1H-bencimidazol-2-iljmetoxi}benzcaio de
metiio producido en el Ejemplo (43d) (0.31 g, 0.73 mmol), una
solucién acuosa de hidréxido de sodioc 1 N (1.2 m!, 1.2 mmol) vy
1,4-tioxano (1.0 ml) para obtener el compuesio deseado (0.14

g, rendimienio: 48%) en ia forma de un sélido coclor biarco.

"H-RMN (DMSOC-dg, 400 MHz) 8: 3.80 (3H, ), 5.45

o~
[\

M, 8},

(9>}
©
[y}
~—~~
-
T
Q.
Q.

id, J = 2.5, 8.8 Hz), 7.05-7.12 (1H, m), 7.19 (1+, dt, J

5.9, 9.2 Hz), 7.25 (1H, d, J = 2.4 Hz), 7.32-7.37 (1H, m), 7.43
(1H, t, J = 7.82 Hz), 7.44-7.51 (1H, m), 7.54-7.59 (1H, m), 7.62
(1H, dd, J = 1.4, 2.5 Hz), 7.64 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)".

Analisis calculado para C,oHisF2N,04+0.50H,0: C, 63.01:

H, 4.08, F, .08, N, 6.68. Encontrado C, 63.13; +, 3.85; F, 8.20;
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{(Ejemplc 44) Acido 3-{{1-metil-8-(Z-metilfencxi)-1H~

pencimidazol-2-iijmetoxilbenzoico (Compuesio No. 1-166)

(443) Metii[5-(2-melilfenoxi)-2-nitrofenilicarbemaic de ter-
butiio

Se obtuvo un producto crudo del compuestio del titulo
desezdn en la forma de un aceite color café de acuerdo con el

meétoco descrito en el Ejemplo (28a) utilizando 2-matilfenal

51
5]

{(£.22 g, 41.¢ mmol), (5-cloro-2-nitrofenil)ymetiicarbamats de ter-

¢
{

butilo (10.0 g, 34.2 mmoi) e hidruro de sodio {(63%, 1.59 g, 41.9

=

mmoly. E! producto crudo se utilizé directamente para la

viente reaccion.

=

[{»]

{44bY [2-Amino-5-(2-metilfencxi)fenilimetiicarbamato de
ter-butilo

Se obtuvo un producto crudo del compuestio del titulo
c¢eseado en la forma de un aceite color cafe de acuerdo con el
método descrito en el Ejemplo (28b) utiliz'ando de metil{5-(2-
metilfenoxi)-2-nitrofenillcarbamato de ter-butilo cbtenido en ei
Eiemplo (44a) (12.5 g, 34.9 mmol), polvo de hierro (9.74 g, 174
mmol) y cloruro de amonio (0.933 g, 17.4 mmol). El producto

crudo se utilizd directamente para fa siguiente reaccién.

o~

44C5 i1-Metil-6-(2-metilfenoxi)-1H-bencimidazoi-2-
itjmetanci

Se obtuvo. el compuesto del! titulo deseado (6.71 g,
rendimiento: 72%) en la forma de un polvo color café de
acuerde con el método descritc en el Eje.mplo (28c) utilizando

[
L&

1Y)

mino-5-(2-metilfenoxi)feniljmetilcarbamato de ter-putiio
obtenidec en e! Ejemple (44b) (11.5 g, 34.9 mmeol) y acido
cglicolico {3.28 ¢, 52.3 mmol).

‘Y ORMN (CDCl;, 400 MHz) &: 2.28 (3H, s), 3.73 (3H, s8),

4.86 (2H, s), B.80 (iH, d, J = 2.0 Hz), 6.83-6.87 (1H, m), 8.97
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(14, dd, J = 2.0, 8.6 Hz), 7.03-7.08 (1H, m), 7.12-7.18 (1H, m),
7.24-7.29 (1H, m),’"?.59 (1H, d, J = 8.8 Hz).

(44d) 3-{[1-Metil-6-(2-metilfenoxi)-1H-bencimidazol-2-
ilimeioxitbenzoazaio de metilo

Se obtuvo e! compuestio dei titulc deseado (7.33 g,
rendimiento: 81%) en la forma de un polvo color bianco de
acuerde con el método descrito en ef Ejemplo (28d) utilizando
{1-metil-6-(2-metilfenoxi)-1H-bencimidazoli-2-illmetanol obtenido

en e! Ejemplo (44c) (6.00 g, 22.4 mmol), 3-hidrox2ben.zoato de

S

metile (4.08 g, 26.8 mmol), tri-n-butilfosfina (8.28 ml, 33.5

C

mmaoly y 1,1 -(azodicarbonil)dipiperidina (8.46 g, 32.5 mmoi).

"H RNMN (CDCls, 400 MHz) &8: 2.29 (3H, s), 3.79 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.84 (1H, d, J = 2.3 Hz), 6.88 (1H, d,
J = 8.2 Hz), 6.97 (1H, dd, J = 2.3, 9.0 Hz), 7.04-7.10 (1H, m),
7.13-7.18 (1H, m), 7.25-7.32 (2H, m), 7.37 (iH, t, J = 7.8 Hz),
7.66-7.73 (3H, m). |

(44e) Acido 3-{[1-metil-6-(2-metilfenoxi)-1H-bencimidazol-
2-ilimetoxi}benzoico | |

'Se obtuvo el compuesto del titulo deseado (6.13 g,
rendimiente: 98%) en la forma de un polve coler blance da
acuerdo con el método descrito en el Ejemplo (28e) utilizando
3-{i{1T-metil-6-(2-metilfenoxi)-1H-bencimidazol-2-
illmetoxilbenzoato=de metilo (6.50 g, 16.2 mmo!} obtenido en el
Eiemplo (44d) y una solucién acuosa de hidréxido de sodio 1 N

(24.2 mi, 24.2 mmol).

I~

H RMN (DMSO-dg, 560 MHz) 8: 2.25 (3H, ), 3.79 (3H, =)

b VAN

[¥V]

5.45 (2H, s), 6.81 (1H, d, J = 7.8 Hz), 6.86 (1H, dd, J = 2.4, 8.8
Hz), 7.06 (1H, t,d = 7.3 Hz), 7.14-7.21 (2H, m), 7.32 (1H, d, J =
7.2 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, d = 8.1 Hz), 7.57 {1+, d,

).

J=7.3 Hz),

i

B3 (2H, d, J = 8.3 Hz), 13.03 (1H,

2]

3]

WMS (FAB) m/z: 232 (M+H)*.

T
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(Ejemplio  45) Acido 3-{[6-(2-fluoro-5-metiifenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoicoe (Compuesto No. 1-184)

(4852a) [5-(2-Flucro-5-metilfenoxi}-2-
nitrofenillmetilcarbamato de ter-butilo

Se l'evd 2 cgbe fa sintesis en la misma forma que en el

\

{28a) uvtilizendo 2-fluoro-5-metilfercol (£.1 g, 40 mmol),

p]
(W]

i

it

SN

[§

(b-cloro-2-nitrofenilymetilcarbamato de ter-butilo (10 g, 36
mmol), hidruro de sodio (> 56% en aceite, 1.6 g, 40 mmol) v
N,N-dimetilformamida (70 m!). El aceite coler amariilo
resuitante se utilizé direciamente para la siguiente reaccidn.

(45b) [2-Amino-5-(2-fluorc-5-
metilfenoxi)fenillmetilcarbamato de ter-butilo

Se llevd a cabo la sintesis en fa misma forma que en el
Ejempio (28b) utilizando [5-(2-fluoro-5-metilfenoxi)-2-
nitrofenilimetilcarbamato de ter-butilo producido en el Eiemplo

452) (15 g, 40 mmol), polvo dé hierro (11 g, 200 mmuol), cleruro

~~

¢e amonio (1.1 g, 20 mmol), etanol (30 ml) y agua (15 ml). EI
aceite resultante se utilizd directamente para la siguiente
reaccion.

(45¢c) [6-(2-Fluoro-5-metilfenoxi)-1-metil-1H-bencimidazol-
Z-ilimetanol

Se llevé a cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejemplo (34c) utilizando [2-amino-5-(2-fivoro-5-
metilfenoxi)fenilimetiicarbamato de ter-butilc producido en el
Eiempio (45b) (15 g, 40 mmol), acido glicélico (4.0 g, 52 mmol),
una solucién de acido hidroclorico 5 N (30 ml) y 1,4-dioxano (30

.

ml} para obtener el compuesto deseado (8.0 g, rendimiento:

70%) en ia forma de un sélido ccior café pélido.

23

H-RMN (CDCl,, 400 MHz) 8: 2.27 (3H, s),

[#3]

7

(9]

M, 8),

(

¢

4.89 (24, s), 6.78-6.84 (1H, m), 6.85-6.21 (1H, m), 6.92 (iH, d,

¢ = 2.4 Hz), 6.28 {(1H, dd, J = 2.2, 8.8 Hz), 7.07 (1H, dd, J =
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8.6, 10. 6 Hz), 7.64 (1H, d, J = 9.0 Hz).

(45d) 3—{[6-(2-FIuoro-5-metiifenoxi)-1—metil-1H-
bencimidazol-2-illmetoxi}benzoato de metiio

Se llevo a cabo la reaccién y el tratamientoc posterior de
acuerdc con el Ejemplo (28d) utiliiando [6-(2-fluoro-5-
metilfenoxi)-1-metil-1H-bencimidazol-2-ilJmetanol producido en
al Ejemplo (45¢) (0.25 g, 0.84 mmo!l), 3-hidroxibenzozato de

metiio (0.18 g, 1.0 mmol), tri-n-butilfosfina (0.47 mi{, 1.9 mmol)},

A

| i'-(azodicarbonildipiperidina  (0.47 g, 1.2 mmol) vy
diclorometanc (4 mi) para obtener el compuesto deseado (0.20
g, rendimiento: 49%) en la forma de un sélido cclor blanco.
"H-RMN (CDCls, 400 MHz) d: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.82 (1H, s), 6.86-6.92 (1H, m), 6.95

(ird, ¢, d = 2.4 Hz), 7.01 (1H, dd, d = 2.4, 8.0 Hz), 7.07 (1H, dd,

€
il

8.2, 10.6 Hz), 7.28-7.31 (1H, m), 7.38 (1H, t, J = 7.8 Hz),
7.87-7.73 (3H, m).

MS (FAB) m/z: 421 (M+H)".

(45e) Acido 3-{[6-(2—f!uoro-S—metiifehcxi)J-metH—1H-
bencimidazol-2-illmetoxi}benzoico

Se llevd a cabo la reacciéon y el tratamiento posterior de
acuerdo con el Ejemplo (28e) utilizando 3—{[6-(2-f!uoro;5—
metilfenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoate de
matilo producido en el Ejemplo (45d) (0.20 g, 0.48 mmol), una
solucion acucsa de hidroxido de sodio 1 N (0.70 mi, 8.70 mmol)

A

i,4-dioxano (1.0 m!) para obtener el compuestc deseado (0.18

-

s

L

g, rendimiento: 95%) en la forma de un sélido coiar blanco.

"H-RMN (DMSO-ds, 400 MHz) 8: 2.23 (3H, s}, 3.81 (3H, s),

[6)]

46 (2H, s), 6.87 (1H, s), 6.93 (1H, dd, J = 2.4, 9.0 Hz), 6.94-

$)]
O
«©
—~
-
X
3

o

), 7.22-7.31 (2H, m), 7.39 (1H, 8), 7.45 (1H, t, J =

e

H, d, J = 7.4 Hz), 7.62-7.68 (2H, m).

~J
(09}
X
N

e
~J
[9)]
e

o~
-

MS (FABY m/z: 407 (M+H)".
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Analisis calculado para C,3H;gFN,O4+0.20H,C: C, 67.38;
H,4.77; F, 4.63; N, 6.83. Encontrado C, 67.43; H, 4.71; F, 4.80;
N, 8.87.

(Ejemplo 46) Acido 3-{[6-(4-Fluoro-2-metilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1-183)

(46a) {5-(4-Fluoro-2-metilfenoxi)-2-
nitrofenilimetilcarbamato de ter-butilo

Sz obtuvo un producto crude del compuésto del titulo
deseado en la forma de un aceite color café de acuerdo con el
método descrito en el Ejempic (28a) utilizando 4-flucro-2-
metitfenc: (5.28 g, 41.9 mmoaol), (5-cioro-2-
nitrofenil)ymetilcarfamato de ter-butilo (10.0 g, 34.9 mmol) =
hidrurc ¢e sodio (63%, 1.59 g, 41.9 mmol). El producto crudo se
utitizé directamente para la siguiente reaccion.

(46b) [2-Amino-5-(4-fluorc-2-
meatiifencxijfeniilmetiicarbamato de ter-butilo

Se obiuvo un producto cruda del compuesto del titule
deseado en la forma de un polvo color café de acuerdo con el
meétodo descritc en el Ejemplo (28b) utilizando [5-{4-fluoro-2-
metiE'fenoxi)-2~nitrofenil]meti!carbamato de ter-butilo obtenido
en el Ejemplo (46a) (13.1 g, 34.9 mmol), polvo de hierro (9.74
g, 174 mmol) y cloruro de amonio (0.933 g, 17.4 mmol). EI
producto crudo se utilizd directamente para la siguiente
reaccion.

(46c) [6-(4-Fluoro-2-metilfenoxi)-1-metii-1H-bencimidazo!-
2-ilimetano!

Se obtuvo el compue'sto del titulo deseado (8.62 g,
rendimiento: 86%) en la forma de un poivo color café de
acuerdo con el método descrito en el Ejemplo (28c¢c) utilizando

[2-2aminc-5-(4-fluoro-2-metilfenoxi)fenillmetilcarbamato de ter-

sutiic obitenide en el BEiempio {486b) (12.1 g, 34.9 mmel) v acido

n

£

29+
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glicdlico (3.98 g, 52.3 mmol).

" RMN (CDCls, 400 MHz) &: 2.25 (3H, s), 3.73 (3H, s),
4.86 (2H, s), 6.73 (1H, d, J = 2.3 Hz), 6.84-6.90 (VBH, m), 6.96-
7.00 (1H, m), 7.59 (1H, d, J = 8.6 Hz).

(46d) 3-{[6-(4-Fluoro-2-metilfenoxi)-1-metil-14-
bencimidazol-2-illmetoxi}tcenzoato de metilo

Se obtuvc el compuesto del titulo deseadec (8.48 g,
rendimiento: 77%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplo (28d) utilizando

[6-{4-fluoro-2-metilfenoxi)-1-metiil-1H-bencimidazol-2-iljmetanol

Ay
0]
[}

ocbtenico =n el tiemple (48¢c) (7.50 g, 28.2 mmel), 3-
hidroxibenzcato de metilo (4.78 g, 31.4 mmol), tri-n-butiifosfina
(7.85 ml, 31.4 mmol) v 1,1'-(azodicarbonil)dipiperidina {7.93 g,
34%.4 mmol).

"H RMN (CDCls, 400 MHz) &: 2.25 (3H, s), 3.79 (3H, s),

3.92 (3H, sy, 5.38 (2H, s), 6.77 (1H, d, J

2.3 Hz), 6.84-7.02

(4H, m), 7.25-7.33 (1H, m), 7.37 (1H, t, J 8.0 Hz), 7.656-7.74
(3H, m).

(45e) Acido 3-{[6-(4-fluoro-2-metilfenoxi)-1-metil-1H-
bencimidazol-2-ilJmetoxilbenzoicc

Se obtuvo el compuesto del titulo deseado (6.48 g,
rendimierto: 89%) en la forma de un polvo coler blanco de
acuerdo con el método descrito en el Ejemplo (28e) utilizando
3-{{6-(4—f|uoro—2-metilfenoxi)-1—metil—1H-bencimidazol-z-
ilimetoxilbenzoato de metilo obtenido en el Ejempio (46d) (7.50
g, 17.8 mmol) y una solucién acuosa de hidréoxido de sodio 1 N
(26.8 mi, 26.8 mmol).

'"H RMN (DMSO-dg, 400 MHz) &: 2.22 (3H, s), 3.78 (3H, s),
5.45 (2H, s), 6.82-6.91 (2H, m), 6.98-7.05 (1H, m), 7.12 (1H, d,
J = 2.3 Hz), 7.20 (1H, dd, J = 3.1, 9.4 Hz), 7.35-7.40 (1H, m),

7.45 (1H, t, J = 7.8 Hz), 7.55-7.59 (1H, m), 7.60-7.65 {(2H, m),
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13.023 (1H, s).

MS (FAB) m/z: 407 (M+H)".
(Ejemplo 47) Acido 3-{[6-(3-fluoro-5-metoxifencxi)-1-metil-1H-
bencimidazoel-2-illmetoxi}benzoico (Compuesto No. 1-195)

(47a) [5-(3-Fluoro-5-metoxifenoxi)-2-
r.itrofenilimetiicarbamato de ter-butilo

Se llevdo a cabo la reaccién y el tratamiento posterior de
acuerdo con el Ejemplo (27a) utilizando conocido [Publicacién
de Patente W02005037763] 3-fluoro-5-metoxifenol (4.5 ¢, 32
mmoi), (5-cloro-2-nitrofenil)metilcarbamato de ter-butilo (7.7 g,

27 mmol), hidruro de sodio (> 56% en aceite, 1.3 g, 32 mmol) vy

N M-dimetilformamida (60 ml) para obtener el compuesto

aeszade (3.7 g, rendimientc: 57%).
"H-RMN (CDCls, 400 MHz) 8: 1.32 (8H, s), 1.50 (3H, s),
S.27 (3H, sy, 3.81 (3H, s), 6.37-6.48 (2H, m), 6.52 (iH, 4, J =

11.0 Hz), 6.85-6.96 (2H, m), 7.91-8.03 (1H, m).

(47D) [2-Amino-5-(3-filuoro-5-
metoxifenoxi)fenilimetilcarbamato de ter-butilo

Se ilevd a ‘o;bo ia sintesis en la misma forma que sn el
Ejemplo {(28h) utilizando [5-(3-fluoro-5-metoxifenoxi)-2-
nitrofeniilmetilcarbamato de ter-butilo producido en el Eiemplo
(47a) (3.7 g, 9.5 mmol), polvo dge hierro (2.5 g, 47 mmaoal),
cleruro de amonio {(0.25 g, 4.7 mmol!), etanol (30 m!) y agua (15
mily. Ei aceite color café palido resultante se utilizé para la
siguiente reaccidn. |

(47c¢) [6-(3-Fluoro-5-metoxifenoxi)-t-metil-1H-
bencimidazo!l-2-illmetanol

Se ilevo a cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejemplo (34c) utilizando [2-amino-5-(3-fiuoro-5-
metoxifenoxi)fenillmetilcarbamato de ter-butiio producido en el

g

Ziemplo (47b) (3.1 g, 8.7 mmol), acide glicdiico (0.85 g, 11
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mmol), una solucion de &cido hidroclérico 5 N (10 mly y 1,4-
dioxano (10 mi) para obtener el compuestc deseado (2.0 g,
rendimianto: 75%) en la forma de un sdlido color café palido.

"M-RMN (CDCls, 400 MHz) &: 3.72 (3H, s), 3.75 (3H, s),
4.80 (2H, d, J = 5.5 Hz), 6.54 (1H, dd, J = 2.9, 6.8 Hz), 6.57-
6.63 (1H, m), 6.95 (1H, d, J = 2.4 Hz), 7.00 (1H, dd, J = 2.2, 8.8
Hz), 7.10 (1H, dd, J = 9.0, 10.6 Hz), 7.66 (1H, d, J = 8.6 KHz).

(474d) 3-{[6-(3-Fluoro-5-metoxifenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoato de metilo

Se llevé a cabo fa reaccién y el tratamiento posterior de
acuerde con el Ejemplo (28d) utilizando [6-(3-fluoro-5-
metoxifenoxi)-1-metil-1H-bencimidazoi-2-iljmetanol producido
en el Ejemplo (47¢c) (0.35 g, 1.2 mmol), 3-hidroxibenzoato de
metilo (0.19 g, 1.3 mmo!), tri-n-butilfosfina (0.58 ml, 2.3 mmol),
1,1'-{azodicarbonib)dipiperidina (0.58 g, 2.3 mmol) y
diciorcmetano (4 mlL) para obtener el compuestc deseado (0.31
g, rendimiento: 60%) en la forma de un sélido color bianco.

"H-RMN (CDCl;, 400 MHz) &: 3.75 (3H, s), 3.84 (3H, s},
3.93 (3H, s), 5.41 (2H, s), 6.27 (1H, ddd, J = 2.0, 2.2, 10.0C Hz),
§.232-6.37 (2H, m), 6.88-7.09 (2H, m), 7.30 (1H, dd, J = 2.7, 8.2
Hzy, 7.38 {1+, ¢, J =7.8 Hz), 7.69 (1H, dt, J = 1.3, 7.5 Hz), 7.73
(1H, dd, J = 1.4, 275 Hz), 7.75 (1H, dd, J = 1.2, 8.2 Hz).

MS (FAB)Y m/z: 437 (M+H)".

(47e€) Acido 3-{[6-(3-fluoro-5-metoxifenoxi)-1-metil-1H-
vencimidazni-2-illmetoxilbenzoico

Se ilevo a cabo la reacciéon y el tratamiento posterior de
acuerago con el bEjempIo (28e) utilizando 3-{[6-(3-fluorc-5-
metoxifenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzcato de
metilo producido en el Ejemplo (47d) (0.31 g, 0.70 mmo!), una
solucidén acuosa de hidréxido de sodio 1 N (1.1 mL, 1.1 mmol} vy

<+

i,4-dioxanc (1.0 mL) para obtener el compuesio dezsado (.20
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. rendimiento: 87%) en ia forma de un sélido color bianco.
TH-RMN (DMSO-ds, 400 MHz) &: 3.73 (3H, s), 3.84 (3H, s),

A 47 (2H, s), 6.38 (1H, s), .33 (1H, dt, J = 2.3, 10.3 Hz), 6.56

(1H, dt, 4 = 2.4, 1.0 Hz), 6.98 (1H, dd, J = 2.4, 8.6 Hz), 7.37-

7.48 {3H, m), 7.58 (1H, d, Jd = 7.4 Hz), 7.64 (1H, s), 7.69 (1H, d,

J = 8.6 Hz), 13.03 (1H, br s).

MS (FAB) m/z: 423 (M+H)".

Analisis calculado para C,y3H1sFN,Os+0.20H,0: C, 64.85;

H, 4.59; F, 4.46; N, 6.58. Encontrado C, 64.77; H, 4.50; F, 4.58;

(Ejempio 48) Acido 3-{[6-(2-fluoro-4-metilfenoxi)-1-metil-1H-
bencimidazcl-2-ilimetoxi}benzoico (Compuestio No. 1-—182)

(48a) [5-(2-fluoro-4-metilfenoxi)-2-
nitrofeniilmetilcarbamato de tert-butile

Se llevd a cabo la sintesis en la misma forma gue en el
Ziemuplo (282) utilizando 2-flucro-4-metilfanol (5.0 g, 40 mmol},
{B-clore-2-nitrofenilymetilcarbamato de tert-butilo (10 g, 36
mmol), hidruro de sodio (> 56% en aceite, 1.6 g, 40 mmol) vy
N, N-cimetilformamida (50 mL). El aceite cotor zmariilo
resuliante se utilizd directamente para la siguiente reaccidn.

(480) [2-Amino-5-(2-fluoro-4-
metilfenoxiYfenillmetilcarbamato de tert-butilo

Se ilevd 2 cabo la sintesis en fa misma forma que en el

Ejemplo (28b) utitizando [5-(2-fluoro-4-metiifencxi)-2-

AL

nitrafeniilmetilcarhamato de tert-butilo producido en el Ejemplo |

{(483) (14 g, 36 mmol), polvo de hierro (10 g, 180 mmo!), clcruro
de amonio (0.96 g, 18 mmol), etanol (30 mbL) y agua (15 mL). EI
aceite cclor café resuitante se utilizé directamente para la
siguienté reaccién.

(48¢c) [B6-(2-Fluoro-4-metilfenoxi)-1-metil-1H-bencimidazci-

Z-itfmetanol
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Se llevé a cabo la reaccion y e! tratamienic posterior ds
zcuerdo con el Ejemplo (34c) utilizando [Z2-amino-5-(2-fiucro-4-
metilfenoxi)fenillmetilcarbamaio de tert-butiio producido en el
Tiemplo [48Db) (13 g, 36 mmol), éAcido glicétiico (3.0 g, 47 mmol),
una solucidn de acido hidroc!érico 5 N (30 mi) v una sclucién
ce 1,4-dioxano (30 mi) para obtener el cempuesto deseado (2.0
g, rendimiento: 87%) en la forma de un soélido color café palido,

-
el cuai se utilizd directamente para la siguiente reaccidn.

(48d) 3-{[6-(2-Fluoro-4-metilfenoxi)-1-metil-1H+-
bencimidazol-2-illmetoxi}benzoato de metilo

Se ilevé a cabo la reaccion y el tratamiento posterior ds=
acuerdo con el Ejemplo (28d) utilizando [6-(2-fluoro-4-
meti!fenoxi)-1-metil-1H-bencimidazol-z-iI]métano! procducido en
ei Ejemplo (48c) (0.35 g, 1.2 mmol), 3-hidroxibenzoato de metilo

T

0.18 g, 1.3 mmol), tri-n-butilfosfina (0.58 mL, 2.3 mmol), 1,1'-

—~~

(azodicarbonil)dipiperidina (0.58 g, 2.3 mmol) y diclorometano
(4 mi) para obtener el compuesto deseade (0.38 g, rendimiento:
T8%) en ta forma de un sélido color bianco.

"M-RMN (CDCls, 400 MHz) 8: 2.368 (3H, s), 3.80 (3H, s),
3.82 (3H, &), 5.38 (2H, s), 6.88-7.04 (5H, m), 7.28 (1H, s}, 7.37
(1H, t, J = 8.0 Hz), 7.65-7.75 (3H, m).

MS (FAB) m/z: 421 (M+H)".

(48¢) Acido 2-{[6-(2-fluoro-4-metilfenoxi)-1-mstil-1H-

penci

6]

3

idazol-2-ilTmetoxitbenzoico

Se lievd a cabo la reaccién y el tratamientc posterior de
acuerde con el Ejemplo (28e) utilizando 3-{[6-{2-fluoro-4-
metiifenoxi)-1-metil-1H-bencimidazol-2-illmetoxi}benzoaio de

metito producido en el Ejemplo (48d) (0.38 g, 0.9C mmoi), una
o

sol uosa de hidréxido de sodie 1 N {1.4 mL, 1.4 mmol) v

..
noion a

(@]

1,4-dioxano (1.5 mL) para obtener el compuesio deseado (0.41

g, rendimiento: 100%) en la forma de un sélido color blanco.

ML
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"H-RMN (DMSO-dg, 400 MHz) &: 2.31 {3H, s), 3.79 (3H, s),
5.45 (2H, s), 8.90 (1H, dd, J = 2.4, 9.0 Hz), 6.99-7.02 (2H, m),
7.2% {44, i, J = 8.7 Hz), 7.21 (1H, s), 7.35-7.40 (1H, m), 7.45
(th, 1, J=7.8Hz), 7.565-7.59 (1 H, m), 7.€3 (1H, d, J = 8.8 Hz),
7.63 (1H, dd, d = 1.6, 2.4 Hz), 13.03 (1H, br s).

MS (FAB) m/z: 407 (M+H)".

Analisis calcuiado para CosHoFN,O4+0.206H,.0: C, 87.38;

M4

"
~

7, F, 4.63. N, 68.83. Enconirado C, 87.468: H, 4.72: F, 4.75;

(Ejempio 49) Acido 3-{[1-metit-6-(4-metilfenoxi)-1H-
bencimidazo!~-2-iI];letoxi}benzoico (Compuesto No. 1-168)

(49a) Metil[5-(4-metilfenoxi)-2-nitrofenillcarbamato de tert-
butilo

Se obtuve un producto crudo del compuestic de!l titulo
deseado en la forma de un polvo color amarilic de acuerdo con
¢! método descrito en el Ejemplo (28a) utilizardo 4-metiilfenc!
{4.53 g, 41.9 mmol), (5-cloro-2-nitrofenilymetilcarbamato de
ieft~butilo (10.0 g, 34.%9 mmol) e hidruro de sodic (63%, 1.59 g,
41.S mmol}. £i producto crudo se utilizé directamente para la
siguiente reaccidn.

(42b) 12-Amino-5-(4-metilfenoxi)fenillmetilcarbamate de
teri-butilo

Se obituvo un producto crudo del compuesto del titulo
descsado en la forma de un polvo ccﬂor café de acuerdo con el
metcdo descrito en el Ejemplo (28b) utilizando metil[5-{4-
metiifencxi)-2-nitrefeniljcarbamato de tert-butiio obtenido en e!
Elempla (4%2) (12.5 g, 34.9 mmol), polvo de hierrg {(8.74 g, 174
Tmeoiy v ocioruro ae amonio {0.933 g, 17.4 mmect). El producie
crudo se utilizé directamente para la siguiente reaccién.

(4C€¢) i1-Metil-6-(4-metilfencxij-1H-bencimidazol-2-

tlmetanol

M5



c»

(03]

20

[V}

[

(@3]

Se obiuvo el compuesto del titulo deseado (8.31 g,
rencgimiento: 89%) en la forma de un polve color café de
acuerdo con el metodo descrito en el Ejemplo (28e) utilizandoe
[Z-amino-5-(4-metilfenoxi)fenillmetilcarbamato de tert-butilo
obhtenide en el Ejemplo (48b) (11.5 g, 34.2 mmol) v 4&cido
glictolico (3.98 g, £2.3 mmol).

"H RMN (CDCl;, 400 MHz) 8: 2.34 (3H, s), 3.74 (3H, s),
4.88 (2H, g}, 8.87-6.82 (3H, m), 6.95 (1H, dd, J = 2.3, 8.8 Hz),
7.14 (2H, d, J = 7.8 Hz), 7.59 (1H, d, J = 8.6 Hz).

(4£9d) 3-{[1-Metil-6-(4-metilfencoxi)-1H-bencimidazcl-2-
iilmetoxi}benzoato de meti-io

Se obtuvo el compuesto del titulo deseado (9.40 g,
rendimiento: 83%) en la forma de un polvo color café claro de
acuerdo con el método descrito en el Ejemplo (28d) utilizando
i1-metil-6-(4-metiifenoxi)-1H-bencimidazol-2-illmetanol obtenido

en el Eiemplo (49c) (7.50 g, 28.0 mmol), 3-hidroxibenzoato de

metilo (5.10 g, 33.5 mmol), tri-n-butiifosfina {8.38 mL, 3

\

5

w

mmol) y 1,1'-(azodicarbonil)dipiperidina {8.46 g, 33.5 mmol).

'"H RMN (CDCl;, 500 MHz) &: 2.34 (3H, s), 3.80 (3H, s),
3.92 (BH, s), 5.39 (2H, s), 6.89-6.97 (3H, m), 7.01 (1H, dd, J =
2.4, 2.8 Hz), 7.14 (2H, d, J = 8.3 Hz), 7.27-7.31 (1H, m), 7.37
(14,4 0 =81 Hz), 7.66-7.74 (3H, m).

{(4Se) Acico 3-{{1-metil-6-(4-metiifencoxi)-1H-bencimidazol-
Z-tiimeticoxitbenzoico

Se obtuvo el compuesto del titulo deseado (5.91 g,
rendimientc: 68%) en la forma de un polvo coior blanco de
acuerdo con el método descrito en el Ejemplo (28e) utilizando
3-{[1-metil-6-(4-metilfenoxi)-1H-bencimidazol-2-

R
i}

metoxilbenzecato de metilo (9.00 g, 22.4 mmol) obienido en el
Ejemplo (49d) v una solucién acuosa de hidroxido de sodic 1 N

(33.8 mL, 33.8 mmcl).

A4
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'H RMN (DMSO-dg, 400 MHz): § 2.28 (3H, s), 3.80 (3F, s),
{ZH, 8), 68.87-6.924 (3H, m), 7.17 (2H, d, J =
J = 2.3 Hz), 7.36-7.41 (1H, m), 7.45 (tH, t, Jd =
7.58 (1H, o, ¢ =7.8 Hz), 7.62-7.67 (2H, m), 13.05 (1M, s)}.

MS (FABY m/z: 389 (M+H)".
(Ejemplo 5C) Acido 3-{[6-(b-fluoro-2-metiilfencxi)-1-metil-iH-
bencimidazcol-2-iilmetoxilbenzoico (Compuesto No. 1-185)

(502) [5-(5-Fluoro-2-metiifenoxi)-2-

nitrefeniljmetiicarbamato de tert-butilo

9

e obtuve un producto crudo dei compuesto del ftitulo

deseado en la forma de un aceite color café de acuerdo con el

método descrito en el Ejemplo (28a) utilizando 5-fluoro-2-

metilfenol (5.28 a, 41.9 mmol), (5-cloro-2-

nitrofe‘ni.{)metilcarbamato de tert-butilo (10.0 g, 34.9 mmeoi} e
hidruro de sodio (63%, 1.59 g, 41.9 mmol). El producto crudo se
utilizo directamente para la siguiente reaccidn.

(50b) | [2-Amino-5-(5-fluoro-2-

metiilfenoxi)feniilmetilcarbamate de tert-butilo

Se obtuvo un producto crudo del compuesto del titulo

deseado en la forma de un aceiie color café de acuerdo con el

méfodo descrito en el Ejemplo (28b) utilizando [5-{(5-fluoro-2-

metilfenoxi)-2-nitrofenillmetilcarbamato de tert-butilo obtenido
{(50a) (13.1 g, 34.9 mmuqal), polvo de hierrc (8.74

74 mmo!) y cloruro de ameonic (0.233 ¢, 17.4 mmel). Et

utitize  directamentie pare 2z siguienie

{50c) [8-{5-Fluoro-2-metilfenoxi)-1-metii-1H-bencimidazol-
2-ilimetanci
Se obituvo el titulc deseado

compuesto de! (8.52 g,

s

rendimiento: 85%) en la ferma de un oelvoe coior café de

e

zcuerdo con =i método descrito en e! Eiemplo (28¢) utilizando
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[2-amino-5-(5-fluoro-2-metilfenoxi)fenillmetiicarbamato de tert-
butilo obtenido en el Ejemplo (50b) (12.1 g, 34.9 mmol) y acido

5

jae

giictlico (32.98 ¢

P \ 4

2.3 mmal).

'H RMN (CDCls, 500 MHz) 8: 2.26 (3H, s), 3.77 (3H, s),
4.88 (2H, ¢), 8.50 (1H, dd, J = 2.4, 10.3 Hz), .73 (1H, dt, J =
2.4,8.3 Hz), 8.87 {(1H, d, J = 2.4 Hz), 6.23 (1H, dd, J = 2.4, 8.8

Hz), 7.18-7.20 (1H, m), 7.63 (1H, d, J = 8.8 Hz).

g

(50a) 3-{[6-(5-Fluoro-2-metiifenoxiy-1-metil-1H-

¢

bencimidazat-2-ililmetoxitbenzcato de metiio

A

Se obituve el compuesto del titulo deseadc (7.175 ¢,
rendimiento: 65%) en la forma de un poive color blanco de
acuerdo con e! método descrito en el Ejemplo (28d) utilizandec
§-(5-fluoroc-2-metilfenoxi)-1-metil-1H-bencimidazoi-2-iljmetanol
chtenido en el Ejemplo (50c) (7.50 ¢, 28.2 mmel), 3-
hidroxibenzoato de metile (4.78 g, 31.4 mmol), tri-n-butilfosfina
(7.85 mL, 31.4 mmol) y 1,1'-(azodicarbonil)dipiperidina (7.93 g,
31.4 mmel).

"H RMN (CDCls, 400 MHz) &: 2.27 (3H, s), 3.82 (3H, s),
3.82 (3H, s), 5.40 (2H, s), 6.53 (1H, dd, J = 2.7, 9.8 Hz), 6.74
(1H,dt, J=2.7, 8.2 Hz), 6.91 (1H, d, J = 2.0 Hz), 6.88 (1H, dd,
J = 2.0, 8.6 Hz), 7#17-7.22 (1H, m), 7.27-7.32 (1H, m}, 7.38 (1H,
t, J = 8.2 Hz), 7.67-7.78 (3H, m).

{(50e) Acido 3-{[B6-(5-flucroc-2-metilfenoxi)~1-metil-1H-
bencimidazol-2-illmetoxilbenzcico

Se obtuvo el compuesto del tituic deseados (8.29 g,
rendimiento: 93%) en la forma de un polvo color blanco de
acuerdc con el método descritc en el Ejemplio (28e) utilizando

3-{[8-(5-Tlucro-2-metilfenoxi)-1-metil-1H-bencimidazol-2-

illmetoxitbenzoato de metifo obtenido en ei Ejemplo (504) (7.C0
g, 18.7 mmo!) v una solucién acuosa de hidréxido de sodio 1 N
(25.C mbl, 25.0 mmol).
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‘H RMN (DMSO-de, 400 MHz) &: 2.24 (3H, s), 3.82 (3H, s),
5.47 (2H, 8), 6.57 (1H, dd, J = 2.5, 10.4 Hz), 6.85-6.95 (2, m),
7.29 (1H, d, J = 273 Hz), 7.31-7.4%1 {2H, m), 7.46 (1H,t, J = 7.8
=z), 7.28 (1H, d, J = 7.8 Hz), 7.63-7.668 (1H, m), 7.867 (1H, d, J
= §.6 Hz), 13.04 (iH, s).

MS (FAB) m/z: 407 (M+H)".

{Ejempic £1) Acido 3—{{6—(2—{‘!uoro-5-metox£fenoxi)-’i-me’c%l-‘tH-
cencimidazol-2-illmetoxitbenzoico (Compuesto No. 1-151)

(21a) [6-(2-Fluoro-5-meatoxifenoxi)-2-
riitrefenilmetilcarbamato de tert-butilo

Se flevd a cabo la reaccidén y el tratamiento postericr de
acuerdo con ¢l Ejemplo (27a) utilizando 2-fluore-5-metoxifenci
(4.6 g, 32 mmol) conocido [Can. J. Chem., 1988, Voi. 85, o.
1478-1482], (5-cloro-2-nitrofenil)metilcarbamato de tert-butilo (7
g, 36 mmol), hidruro de sodio (> 56% en aceite, 1.3 g, 32 mmol)
y N,N-dimetilformamida (60 mL) para obtener el compuesto
desszado (5.5 g, rendimiento: 57%) en la forma de un aceite
color amarillo.

'"H-RMN (CDCl;, 400 MHz) &: 1.32 (6H, s}, 1.50 (3H, s),
5.26 (3H, s), 3.80 (3H, s), 6.67-6.92 (4H, m), 7.15 (1H, t, J =
8.4 FHz), 7.94 (1H, a, d = 8.6 Hz).

(51b) [2-Amiro-5-(Z2-flucro-5-
metoxifenoxi)feniljmetilcarbamato de tert-butilo

Se llevé a cabo la sintesis en la misma forma que en el
Zjemplo (28b) utilizando [5-(2-fluoro-5-metoxifenoxi}-2-
ritrofenillmetilcarbamato de tert-butilo producido en el Ejemplo

3 Y o

[ £ , PR , ) i O R I
(%8) 5.5 g, 14 mmol), polvo de hierrs (6.5 g, 120 mmel),

clorurc de amonio (0.65 g, 12 mmol), etano! (30 mL) v agua (15

mbL). EI &ceite resultante se utilizé directamente para la

(51cy 16-(2-Fluoro-5-meioxifenoxi)-1-metil-1ri-
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bencimidazol-2-illmetanol
Se llevd a cabo la reaccion y el tratamisnto posterior ce

acuerdo con el zjemplo (34c) utilizando {2-amino-5-(2-fluoro-5-

metoxifenoxi)fenillmetilcarbamato de tert-butilo producido en ei

I

Ejemplo (51b) (5.0 g, 14 mmol), acido glicdlico (1.4 g, 18
mmel), una sciucidn de acido hidroclérico § N (30 ml) v 1,4-
dioxano {30 mi) para cbiener el compuesto deseadc (2.3 g,
rendimienio: 64%) en la forma de un sdlide color café palido.

"H-RMN (CDCls, 400 MHz) &: 3.72 (3H, s), 3.75 (3H, s),

4.80 (2H, 4, J = 5.5 Hz), 6.54 (1H, dd, J = 2.8, 6.8 Hz), 6§.57-

6.63 (1H, m), 6.85 (1H, d, J = 2.4 Hz), 7.00 (1H, dd, J = 2.2, 8.8

Hz), 7.10 (iH, dd, J = 9.0, 10.6 Hz), 7.68 (1H, d, J = 8.8 Hz).
(51d) 3-{[6-(2-Fluoro-5-metoxifenoxi)-1-metil-1H-

pencimidazoel-2-illmetoxilbenzoato de metilo

6]

[~
-~

‘evd 3 cabo la reaccidn y el tratamiento posterior de
acuerdo con el Ejemplo (28d) utilizando [6-(2-—'ﬂuoro-5-
metoxifencoxi)-1-metil-1H-bencimidazol-2-iilmetano! producido
en el Ejemplo (51¢) (2.7 g, 8.8 mmol), 3-hidroxibenzoato de
metilo (1.3 g, 8.8 mmol), tri-n-butilfosfina (4.4 mL, 18 mmol),
1,1'-{azodicarbonil)dipiperidina (4.5 g, 18 mmol) v
diclorometano (4 mL) para obtener el compuesto deseado (3.7
g, rendimiento: 95%) en la forma de un sélido color blanco.
'"H-RMN (CDCl;, 400 MHz) 8: 3.72 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.55 (1H, dd, J = 3.1, 6.7 Hz), 6.61
(1H, di, J = 3.3, 9.0 Hz), 6.97 (1H, d, J = 2.4 Hz), 7.03 {1H, dd,

J = 2.4, 8.6 Hz), 7.10 (1H, dd, J = 8.0, 10.2 Hz}, 7.28 (1H, dd, J

2.5, 9.2 Hz), 7.37 (1H, t, J = 8.0 Hz), 7.67-7.70 (1 H, m),
7.70-7.74 (2H, m).
MS (FAB) m/z: 437 (M+H)".

(51e) Agido 3-{[5-(2-fluoro-5-meioxifencxi)-1-metil-1H-

%

+§

bencimidazol-2-illmetoxitbenzoico

™
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Se {levd a cabo la reaccion y el tratamiento posterior de

-acuerdo con el Ejemplo (28e) utilizandc 3-{[6-(2-fluoro-5-

metoxifenoxi)-1-metil-1H-bencimidazol-2-ilJjmetoxilbenzoats de
metilc producido en el Ejemplo (51d) (3.7 g, 8.4 mmoli), una
solucién acuosa de hidréxido de sodio 1 N {13 mL, 13 mmol) vy
1,4-dioxano (10 mL) para obtener el compuesto desesado (2.9 a,
rendimiento: 81%) en la forma de un sélido colcr blanco.

“H-RMN (DMSO-ds, 400 MHz) §: 3.68 (4H, s), 3.81 (3H, s),

5.43 (2h, s}, 6.81 (1H, dd, d = 2.§, 6.8 Hz), 6.73 (1H, dt, J =
*
3.3, 8.9 Hz), 6.94 (1K, d&d, J = 2.5, 8.8 Hz), 7.24-7. 40 (4H, m),

7.RAE (T H, d, =T 4H2), 767 {1 H, br.s), 765 {14, d,J=200

MS (FAB) m/z: 423 (M+H)".
Analisis calculado para C,3H{gFN,Os+0.20H,0: C, 64.85;

H, 4.88; F, 4.46; N, 6.58. Encontrado C, 64.74; H, 4.38; F, 4.63;

(Ejiemplo 52) Acido 3-({6-[3-(dimetilamino)fenoxi]l-1-meiii-1H-

bencimidazol-2-ii}metoxi)benzecico (Compuesto No. 1-177)

~ AY

i3

h

v}

{ y 3-({6-[3-{Dimetilamino)fenoxi}-1-metit-iH-
benCimidazo!-Z—i!}metoxi)benzoato de metilo

Se llevdo a cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejemplo (28d) 'utilizando {6-[3-
(dimetif‘amino)fenoxi]-1-metil-1H-bencimidazol-2—il}metano! (0.30
g, 1.0 mmoi) conocido [Publicaciéon de Patente US5432983 B1l,
3-hidroxibenzoato de metilo (0.15 g, 1.0 mmol), tri—n—butiifosﬂna
(0.50 mbL, 2.0 mmol), 1,1'-(azodicarbonil)dipiperidina (0.51 g,
2.5 mmol) y diclorometano (3.0 mL) para obtener el compuesto
deseado (0.37 g, rendimiento: 84%) en ia forma de un aceiie
ircolovo. | |

THARMN Cls, 400 MHz) 8: 2.8% (BH, s), 2.81 (3H, s),

5
3
P]

2

N

£
3.92 (24, s, 5.29 (2H, 8), 6.27-6.35 (1H, m}, 6.42 (1H, t, J =

AN
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2.4 Hz), 6.4-6.51 (1 H, m), 7.00 (1H, d, J = 1.6 Hz), 7.04 (iH,
dd, J = 2.4, 8.6 Hz), 7.17 (1H, t, J = 8.2 Hz), 7.29 (1H, dd, J =
3.3, 8.8 Hz), 7.37 (1H, t, J = 7.8 Hz), 7.66-7.75 (3 H, m).

MS (FAB) m/z: 432 (M+H)".

(52L) Acido 3-({6-[3-(dimetilamino)fenoxij-t-metil-iH-
bencimidazol-2-il}metoxi)benzoico

Se llevd a cabo la reacciéon y el tratamiento posterior de
acuerdo con el Ejemplo (28¢e) utilizeando 3-({6-[3-
(dim=ztilamino)fenoxi]-1-metil-1H-bencimidazoi-2-
mezicxidhenzoats de metile producido en el Ejemplo (52a)
{(C0.44 ¢, 1.0 mmol), una soluciéon acuosa de hidroxido de sodio 1
N (1.2 mL, 1.5 mmol) y 1,4-dioxano (1.0 mL) para cbiener el
compnuesto deseado (0.33 g, rendimiento: 79%) en la forma de
un sélido color blanco.

"H-RMN (DMSO-dg, 400 MHz) 8: 2.87 (8H, s), 3.81 (3 H, s),
5.46 (2H, s), 6.18 (1H, dd, J = 2.4, 7.4 Hz), 6.36 (1H, t, J = 2.4
Hz), 6.45 (*H, dd, J = 2.4, 7.8 Hz), 6.92 (1H, dd, d = 2.4, 9.0
Hz), 7.12 (1H, t, J =8.2 Hz), 7.27 (1H, 4, J = 2.0 Hz), 7.38 (1H,
dd, d = 1.2, 2.7 Hz), 7.45 (1H, t, d = 8.0 Hz), 7.56-7.60 (1H, m),
7.62-7.65 (2H, m), 13.03 (1H, br s).

MS (FAB)Y m/z: 418 (M+H)".

Analisis calculado para C,y4H3N3;O04+C.20H,0: C, 68.46; H,
5.60; N, 9.88. Encontrado C, 68.33; H, 5.52; N, 8.88.
(Ejemplo 53) Acido 3-{[6-(3-metoxi-5-metilfenoxi)-i-metil-1H-
bencimidazol-2-iljmetoxil}benzoico (Compuesto No. 1-206)

(533) [6-(3-Metoxi-5-metilfenoxi)-2-
nitrofenitimetiicarbamato de tert-butilo

Se llevd a cabo la sintesis en la misma forma que en el
Ejemplo (28a) utilizando 3-metoxi-5-metilfenol (4.9 g, 35 mmol),
(E-cloro-2-nitrofenil)ymetilcarbamato de tert-butilc (8.1 g, 1.7

mmal}, hidruro de sodio (> 58% en aceits, 1.7 g, 42 mmol) ¥

4
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N,N-dimetiiformamida (50 mL). E! aceite color amarilio
resulianie se utilizd directamente para la siguiente reaccién.
(53b) f2-Aminoc-5-({3-metoxi-5-
metiifenoxi)fenillmetilcarbamato de tert-butilo
Se illevd a cabo la sintesis en la misma forma gue en e
CZjemplo (28b) utilizando de [5-(3-metoxi-5-metilfenoxi)-2-
nitrefenilimetiicarbamato de tert-butilc producido en el Eiempic

A

532) (11 ¢, 28 mmol), polvo de hierrc (7.6 g, 14C mmol),

P
(83}

cloruro de amonio (0.75 g, 14 mmol), etanol (40 mL) y agua (10
ml). E! aceite resultante se utilizé directamente para la
siguiente reaccidn.

22cy [8-{3-Metoxi-B-metilfancxi)-t-metil-tHebancimidazol-

Ny
®
b

Se lievd a cabo la sintesis en ia misma forma que en el
Eiample (34c) utilizando f2-amino-5-{3-metoxi-5-

metilfenoxijfeniiimetilcarbamato de tert-butilo producicdo en el

i

jemplo (53k) (10 g, 28 mmol), acido glicélico (2.8 g, 37 mmol),

A

§

una solucién de acido hidroclorico & N (20 mlL) y 1,4-dioxano
(20. mL). E! sdélido color café palido resultante se utilizd
directamente para la siguiente reaccidn.

(53d) 3-{[6-(3-Metoxi-5-metilfenoxi})-1-metil-1H-
bancimidazol-Z-illmetoxilbenzoato de metilo

Se llevd a cébo fa sintesis en la misma forma que en el
Ejempio (28d) utilizando [6-(3-metoxi-5-metilfenoxi)-1-metil-1H-
bencimidazol-2-ilimetanol producido en el Eiempic (53c) (5.1 ¢,
17 mmol), 3-hidroxibenzoato de metilo (2.6 g, 17 mmol), tri-n-
butilfosfina (8.6 mL, 34 mmol), 1,1'-(azodicarbonil)dipiperidina
(8.6 g, 34 mmol) y diclorometano (50 mL). El sdlido color café
palido resultante se utilizé directamente para la siguiente

..
feaccion.
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bencimidazo!-2-illmetoxi}benzoico

Se llevé a cabo la .reaccién y el tratamiento posterior de
acuerdo con- el Ejemplo (28e) utilizando 3-{[6-(3-metoxi-5-
metilfenoxi)-T-metil-1H—bencimidazol—2—iI]metoxi}bénzoato de
metilo producido en el Ejemplo (53d) (7.4 g, 17 mmol), una
csolucidon acuosa de hidroxido de sodio 1 N (28 mbL, 286 mmol) ¥y
1,4-dioxano (25 mlL) para obtener el compuesto deseado (5.2 g,
randimiento: 70%) en la-forma de un sélido color blanco.

"H-RMN (DMSO-ds, 400 MHz) 8: 2.22 (3H, s), 3.70 (3H, s),
3.82 (3H, s), 5.47 (2H, s), 6.32 (1H, s), 6.38 (1H, t, J = 2.4 Hz),
6.50 {1H, s}, 6.83 (1H, dd, J = 2.4, 8.6 Hz), 7.32 (1H, d, Jd = 2.4
Hz), 7.36-7.42 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55-7.61 (1H,
m), 7.66 (2H, d, J = 9.0 Hz), 13.04 (1H, s).

MS {FAB) m/z: 419 (Mi+H)". |

Anzlizis celculado para CosHN,Os: C, 88.892; H, 5.30; N

[833
[8)]
<]
1

mncontrado C, 688.64; H, 5.26; N, 6.59.
[(Ejemplc 54) Acido 3-{[6-(3-meicxi-4-metilfenoxi)-1-metii-1H-
vencimidazol-2-illmetoxitbenzeoico (Compuesto No. 1-204)

(5,
\\J

I

La) [5-(3-Metoxi-4-metiifenoxi)-2-
nitrm‘enii}metiicargamato de tert-putilo

Se obtuvo un producto crudo del compuestoe del tifulo
deseado en la forma de un aceite color café de acuerdo con el
método descrito en el Ejemplo (28a) utilizando 5-fluoro-2-
metitienoi (.78 g, 41.8 mmol}, (5-cloro-2-
nitrofenil)metilcarbamato de tert-butilo (10.0 g, 34.9 mmol) e
hidruro de sodio (63%, 1.52 g, 41.9 mmol). El producto crudo se
utitizd directamente para la siguiente reaccién.

'(54b) [2-Amino-5-({3-metoxi-4-
metilfenoxi)feniilmetilcarbamato de tert-butiio

Se obtuvo un producto crudo del compuesto del titulo

deseado en la forma de un aceite color café de acuerdo con el
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método descrito en =l Ejemplo (28b) utilizando [5-{3-metoxi-4-
metiifenoxi)—?_—nitréfeni!]metilcarbamato de tert-butilo obtenido
2n el Fiemplo (54a) (13.6 g, 34.9 mmol), polvo de hierrs (9.74
g, 174 mmol) y clorurc de amonio (0.833 g, 17.4 mmeol). El
producto crudo se utilizé directamente para la siguiente
reaccion.

(54c) [6-{3-Metoxi-4-metilfenoxi)-1-metil-1H-bencimidazoi-
Z2-ilimetanol

Se obtuvo el compuesto del titulo deseado (8.83 na,
rendimiento: 88%) en la forma de un polve cclor caféd de

acuerdo con el método descrito en el Ejemplic (28c) utilizando

[Z2-aminc-5-(3-metoxi-4-metilfenoxi)fenillmetiicarbamato de tert-

butiio obtenido en el Ejemplo (54b) (12.5 g, 34.9 mmoi) y acido
glicolico {3.98 g, 52.3 mmol).

'HORMIN (CDCls, 400 MHz) 8: 2.1% (3H, s), 3.75 (3H, s),
3.77 (3H, &), 4.87 (2H, s), 5.10 (1H, s), 6.45 (1H, dd, J = 2.3,

8.2 Hzy, 6.57 (14, d, J = 2.3 Hz), 6.90 (1H, d, J = 2.0 Hz}, 6.97

(54d) 3-{[6-(3-Metoxi-4-metilfenoxi)-1-metil-1H-

bencimidazol-2-illmetoxilbenzoato de metilo

(1]
$))

[

Se obtuvo el compuesto del titulo deseszdo (8.28 g,
rendimiente: 71%7Y en la forma de un polvo coior blanco de
acuerdo con ei método descrito en ei Ejemple (28d) utilizandn
[6-(3-metoxi-4-metilfenoxi)-1-metil-1H-bencimidazoi-2-iljmeatanci
obtenido en el Ejemplo (54c) (8.00 g, 26.8 mmol), 3-
hidroxibenzoate de metilo (4.90 g, 32.2 mmel), tri-n-butilfosfina
(6.04 mL, 32.2 mmol) y 1,1'-(azodicarbonil)dipiperidina (8.12 g,
32.2 mmol).

"H RMN (CDCis, 500 MHz) &: 2.19 (3H, s), 3.77 (3H, s),

2.81 (3H, s), 3.22 (3H, s), 5.39 (2H, s), 6.47 (1H, dd, § = 2.4,
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8.3 Hz), 8.58 (1H, d, J = 2.4 Hz), 6.86 (1H, d, d = 2.4 Hz), 7.02

(1#, dd, J = 2.0, 8.8 Hz), 7.¢5 (1H, d, J = 8.3 rHz), 7.27-7.31

(1, m), 7.37 (1H,t, & =7.8 Hz), 7.67-7.73 (3H, m).

(54e) Acido 3-{[6-(3-metoxi-4-metilfenoxi)-1-metii-1H-
bancimidazol-2-illmetoxilbenzoico |

Se obtuve el compuesto del titulo deseado (7.44 g,
rendimiento: 96%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplio (28e) utilizando
3-{[6-({3-metoxi-4-metilfenoxi)-1-metil-1H-bencimidazol-2-
ilfmetoxitbenzoato de metilo obtenido en el_EjempIo (54d) (8.00
g, 18.5 mmol) y una solucidn acubsa de hidréxido de sodio 1 N
27.8 mL, 27.8 mmol).

"H RMN (DMSO-ds, 400 MHz) 8: 2.11 (3H, s}, 3.74 (3H, s},
3.81 (3H, s), 5.48 (2H, s), 6.40 (1H, dd, J =>2.3, 7.8 Hz), 6.87
(1H, d, J = 2.3 Hz), 6.94 (1H, dd, J = 2.3, 8.6 Hz), 7.08 (1H, d,

J = 8.2 Hz), 7.27 (1H, d, J = 2.3 Hz), 7.36-7.42 (1H, m), 7.46

i

{(TH, &, ¢ = 8.0 Hzy, 7.56-7.

[$>]

T (1H, m), 7.65 (1H, d, J = 8.6 Hz),

¢

B2-7.85 (1H, m).
MS. (E!) m/z: 418 M™.

{(Ejiemplo £5) Acido 3-{[6-(3,4-dimeiiifencxi)-1-metil-1H-

bencimidazo!-2-iljmetcxilbenzoico (Compuesio No. 1-198)

{&Ea) 15-(3,4-Dimetiifenoxi)-2-nitrofeniilmetilcarbamsaio de

3
L

¢}

e}
fog

ri-buti

Se obtuvo un producto crudo del compuesto del tituio
deseado en la forma de un polvo color café de acuerdo con el
método descrito ep el Ejempio (28a) utilizande 3,4-dimetiifencl
(.11 g, 41.9 mmol), (5-cicro-2-nitrofenil)metilcarbamato de
teri-butiic (10.0 g, 34.9 mmol) e hidruro de sodic (63%, 1.59 g,
41.9 mmol). El producto crudo se utilizé directamente para !a

siguiente reaccidn.

(55b) [2-Amino-5-(3,4-dimetilfenoxi)fenillmetilcarbamato

AL
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de tart-buiiic
Se octuve un producto crudo dei compuesic dei titulo

deseado en iz forma de un aceite color café de acuardo con af

[4

método descrito en el Ejemplo (28bk) utilizando [5-(3,4-

en el Ejempic (852) {(13.0 g, 34.9 mmol), polve de hierro (9.74
g, 174 mmo!) v cloeruro de amonio (0.€33 g, 17.4 mmaol). EI
croducic crudo se  utilizd directamente para la siguiente
reaccioén. |

(55c¢) [6—(3,4-Dimetilfenoxi)—1—rhetil-1H--bencimidazal~2—
iilmetanol

Qe obtuvo el compuesto del titulo deseado (7.88 g, -
rendimiento: 81%) en la forma de un polvc color café de
acuerdo con el método descrito en el Ejemplo (28c¢) utilizando
i2-amino-5-(3,4-dimetilfenoxi)fenillmetilcarbamaio de teri-putilo
cobtenico en el Ejemplo (55b) (11.9 g, 3£4.9 mmal) y 2cido

giicdlico {3.88 g, 52.3 mmol).

'"H RMN (CDCl;, 400 MHz) 8: 2.23 (3H, s), 2.24 (3H, s),
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J = 8.6 Hz

~

(55d) 3-{[6-(3,4-Dimetilfenoxi)-1-metil-1H-bencimidazol-2-
iilmetoxitbenzcato de metilo

Se obiuve el compuesto dei titulo deseado (8.36 g,

s

rendimientn: 81%) en Ia forma de un polvo coicr bkiance de
acuerdo con el méiodo descrito en el Ejemplo (28d) utilizando

[6-(3,4-dimetiifenoxi)-1-metil-1H-bencimidazol-2-i!imetanol
ohtenide en el Ejemplo (55c¢c) (7.00 g, 24.8 mmoi), 3-

-t

D

.,

cidroxipenzcaio de metile (4.53 g, 29.8 mmol), tri-n-butilfesfina

(7.43 mbL, 29.8 mmol) y 1,1'-(azodicarbonil)dipiperidina (7.51 g,



N

o

[N}
(4]

)

29.8 mmoi).

4

‘H O RMN (CbCis, 500 MHz) 6: 2.23 (3H, &),

Ny
N
o
-
(_,l)
X

(1H, dd, 4 = 2.4, 8.8 Hz), 7.08 (1H, d, J = 8.3 Hz}, 7.27-7.31

(H, m), 7.37 ¢

-t

H, t, J = 8.3 Hz), 7.66-7.73 {3H, m).

(55e) Acido 3-{[6-(3,4-dimetilfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxi}benzoico

Se obiuvo el compuesto del titulc deseado (8.21 g,
rendimiento: 80%) en la forma de un polvo coior blanco de
acuerdo con el método descrito en el Ejemplo (28e) utilizande
3-{[6-(3,4-dimetiif§noxi)-1-meti|-1H—bencimidazol-2-
iffjmetoxil}benzoato de metilo obtenido en el Ejemplo (55d) (8.00
g, 19.2 mmol) v una solucién acuosa de hidréxido de sodio 1 N
(28.8 mL, 28.8 mmol).

'"H RMN (DMSO-ds, 400 MHz) &: 2.18 (3H, s), 2.18 (3H, s),
2.8C (3H, s), 5.46 (2H, s), 6.71 (1 H, dd, J = 2.7, 7.8 Hz), 6.80
(14, d, J = 2.7 Hz), 6.80 (1H, dd, J = 2.2, 8.8 Hz}, 7.11 (1H, d,
J = 8.2 Hz), 7.25 (1H, d, J = 2.3 Hz), 7.36-7.41 (1H, m), 7.45
1+, d = 7.8 Hz), 7.66-7.680 (1H, m), 7.861-7.€5 {(2H, m).

MS (FAB) m/z: 402 M.
cjemplo 58) Acido 3-{[B-(4-etilfenoxi)-1-meiii-1H-bencimidazol-

Zz-limetoxitbenznico (Compuesto No.

P IR
171

{(95&a) [b-(4-=tilfenoxi)-2-niirofeniilmetilcarbamsato ¢z iert-

Se ilevd a cabo la sintesis en la misma forma que en el
sjemplo (28a) viilizando 4-etilfenol (4.0 g, 33 mmeal), (5-clero-2-
nitrofenil)ymetiicarbamato de tert-butilo (7.5 g, 26 mmol), hidruro
de éodia (> 58% en aceite, 2.0 g, 51 mmol} y N N-
aimetiliormamida (50 mlL). E! aceite ceclor amarilio resultants se

uiitiza dirzsciamente para a2 siguiente reaccidn.
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(58L) [2-Aminc-5-(4-etilfencxi)fenilimetilcarbamato de tert-

Sz lievd a cabo la sintesis en la misma forma qgus en el
Eiempio (280} utitizando [5-(4-etilfenoxi)-2-
nitrefenilimetilcarbamato de tert-butilo producide en ei Zjemplo

(56a) (11 g, 26 mmol), polvo de hierro (7.0 g, 130 mmol),

o]
Q.

clerur g amonio {0.70 g, 13 mmol}, etancl (30 ml}) v agua (1¢

mbi}. El aceite color rojo resultante se utilizé directamente para
fa siguientie reaccion.

(58¢) [6-(4-Etilfenoxi)-1-melil-1H-bencimidazol-2-
ijmetanol

Se llevo a cabo la reaccion y el tratamiento posterior de

cuerdo cen el Ejemplo (34c) utilizando [2-aminc-5-(4-

3]

atilfenoxijfenillmetilcarbamato de tert-butilo producido en ei
Ejemplo (56b) (9.0 g, 26 mmol), acido glicélico (2.6 g, 34

mmol), una solucidn de acido hidroclérico 5 N (20 mbL) y 1,4-

M

dioxano (20 ml) para obtener el compuesto desecado (5.8 ¢,
rencdimiento: 78%) en la forma de un solido coler café palido, el
cual se utilizd directamente para la siguiente reaccién.

(56d) 3-{[6-(4-Etilfenoxi)-1-metil-1H-bencimidazol-2-

illmetoxitbenzoato de metilo

Se llevd a cabo ia reaccion y e! traizmiento posterior d

m

acuerdo con el Ejempio (284d) utilizando [8-{4-etiifenoxi)~-1-metil-
itH-bencimidazoi-2-iiimetanol producide en =l Eiempio (58c¢) (5.3

g, 12 mmel), 2-hidroxibenzoato de metilo (2.8 g, 18 mmol), tri-n-

gutiifosfina (8.3 mL, 37 mmol), 1,1'-(azodicarbanil}dipiperidina

(2.4 g, 37 mmoi) y diclorometano (50 mL) para obtener gl

0]

compuasic deseado (£.6 g, rendimienio: 72%) en lz iocirma de un

O~

o

fido coior rojo palido.
MS (FAB) m/z: 417 (M+H)".

{Bfe) Acido 3-{{6-{4-etilfenoxi}-1-metil-1H-pencimidazo!-2-

1
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iflmetoxi}benzoico
Se llevé a cabo la reaccicn v el tratamiento posterior de

cuerdo con ei Ejsmplo (28e) utilizando 3-{[6-(4-etilfenoxi)-1-

[1)]

metil-iH-bencimidazel-2-illmetoxi}benzoato de metilo producido
en s! Ejemplo (56d) (5.6 g, 14 mmol), una solucion acuosa de
hidréxido de sodio 1 N (20 mi, 20 mmol) v 1,4-dioxano {25 mlL)
para obtener el compuesto deseado (5.1 g, rendimiento: S4%)
en l2 forma de un soélido celor blanco.

"H-RMN (DMSO-de, 400 MHz) &: 1.17 (3H, t, J = 7.6 Hz),
2.58 (2H, g, J = 7.3 Hz), 3.80 (3H, s), 5.46 (2H, s), £.87-6.94
(3H., my, 7.19 (2H, d, J = 8.3 Hz), 7.28 (1H, d, J = 2.4 Hz), 7.38

{1k, da, J=2.7,8.1 Hz), 7.45 (1H,t,J = 7.8 Hz), 7.58 (1H, d, J

|

7.8 Hz), 7.62-7.67 (2H, m), 13.03 (1H, br ¢).
MS (FAB) m/z: 403 (M+H)".

Analisis calculado para C,4H,,N,0,+0.20H,C: C, 70.99; H,

2

5.56:; N, 8.90. Encontrado C, 70.82; H, 5.32;: N, 6.88.
(Ejemplo 57) Acido 3-{[6-(2,3-dihidro-1-benzofuran-6-iloxi)-1-
meti!-1H—bencimidizoli-il]metoxi}benzoico (Compuesic No. 1-
210)

(67a) [5-(2,3-Dihidro-1-benzcfuran-6-iloxi)-2-
nifrofenilimetilcarbamato de tert-butilo
Se ilevd a cabo la sintesis en la misma forma ogue en el

Fiemplo (28a) utilizando 2,3-dihidro-1-benzofuran-6-o0l (2.2 g,

18 mmot) conocido [d. Am. Chem. Scc., 1848, Vgi. 70, p. 361‘9},

—

(53-cicro-2-nitrofenil)metiicarbamato de tert-butiio (4.0 g, 4
mmal), nidrure de sodio (> 56% en aceite, 0.66 g, 16 mmol) v N-

rmetilpirrelidinona (30 mL). El aceite color amariilo resultanie se

1

uttlizé d

™~

rectamente para la siguiente reaccion.

(E7H

N~

[2-Amino-5-(2,3-dihidro-1-benzofuran-6-

iloxiyfeniiimetiicarbamato de tert-bufilo

(93]

g ilevé 2 cabo ia sintesis en la misma ferma cue en el



(@]

CH

-

Ejemplo (28b) utilizando [5-(2,3-dihidro-1-benzofuran-g-iloxi)-2-
nitrcfenillmetilcarbamato de tert-butilo producido en ei Ejempio

(57a) (5.4 g, 14 mmol), polvo de hierro (3.7 g, 70 mmol), cloruro

g2 amonio {(0.37 g, 7.0 mmol), etanco! (40 mL) v agua (20 mL).
acelite resuliante se utilizd directamentie para ta siguiente
reaccidén

(573 2-{2-({2-[(Tert-butoxicarvonity{metilyamino]-4-{Z 3-

dihidreo-1-benzofuran-6-iloxi)fenillamino)-2-oxoetoxilbenzcaio de

[Z2-z2ming-5-(2,3-dihidro-1-benzcfuran-6-

"o"\rnnmmru""z bamato de tert-butilo producido en el Ejemplo

—

57b) (5.0 g, 14 mmol) y acido [3-(metoxicarbonil)fenoxilacético
(2.9 g, 14 mmol) se disolvieron en diclorometano (100 mL).

clorhidrato de 1-etil-3-(3-

4]

gie

LQ

[

imetifaminopropil)ycarbodiimida (3.2 g, 17 mmel) v ia mezcla se
agité a temperatura ambiente durante 2.2 horas. Se agregéd una
sclucién acuosa de bicarbonato de scdio, seguido de extracci_c’m
dos veces con diclorometano. Posteriormente, las capas
organicas se lavaron con salmuera y se secaron scbre sulfato
¢=2 magnesio anhidro. El solvente se evanord bajo presidn
recucida, y el sélido resultante se utilizd directamente para la
siguiente reaccion.

(67d) Monoclorhidrato de 3-{[6-(2,3-dihidro-1-benzofuran-
G-iloxi)-1-metil-1H-bencimidazol-2-iilmetoxi}benzoato de mestilo

Se  gisolvido 3-[2-({2-[(tert-butoxicarbonil)(metil)amino]-4

f.

(2,3-dihidrec-i-benzefuran-g-iloxi)fenillamino)-2-

i\

cxoetoxijberizoato de metilo producido en el Ejemplo (57c¢c) (7.7

g, 14 mmol; en una solucidn de 2Zcide hidrociodricc-acetato de

B

[§1]
[ah]

gtilo {50 mi}, vy la mezcla se calenté bajo reflujo duranie 2

horas. Desgpues de enfriar a temperatura ambiente, el =dlido

o]

for roi alido precipitado se recolecid mediante fiiiracién

o}
"CJ

-
>
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nars optener el compuesto deseado (7.8 g, rendimiente: 100%).

"H-RMN (DMSO-d¢, 500 MHz) &: 3.15 (2H, t, J = 8.8 Hz),

€

.88 (3H, s), 3.93 (3H, ¢), 4.57 (2H,t, J = 8.8 Hz), 5.68 (2H, s),
8.47 (2H, s), 7.16"(1H, d, J = 8.8 Hz), 7.21 (1H, d, J = 7.8 Hz),
7.47-7.56 {(3H, m), 7.86 (1H, 4, d = 8.3 Hz), 7.72 {(1H, &), 7.78
(iH, d, J = 8.3 Hz).

MS (FAB) m/z: 431 (M+H)".

(57e) Acidé 3-{[6-(2,3-dihidro-1-benzeofuran-6-iloxi)-1-
metii-iH-bencimidazol-2-iijmetoxi}benzoico
Se lievo a cabo la reaccidén y el tratamiento posterior de

acuerdo con el Ejemplo (28e) utilizando monociornidrato de 3-

18-{2,5~dihidro-1-benzofuran-6-iloxi}-1-metil-1H-bencimidazol-
2-ilimetcxijbenzoato de metilo producido en el Ejemplo (575)
2.5 g, 14 mmeol), una solucién acuosa de hidréxido de sodic 1 N
(& mi, 36 mmol) vy 1,4-dioxano (80 mL) para obiener el
compuestio deseado (4.3 g, rendimiento: 74%) en ia forma de un
solide color bianco.

"M-RMN (DMSO-de, 400 MHz) &: 3.13 (2H, t, J = 8.4 Hz),
2.81 (3H, s), 4.55 (2H, t, J = 8.6 Hz), 5.46 (2H, s), 6.39-6.44

(2, m), 6.91 (1H, dd, J = 2.4, 8.6 Hz), 7.16 (1H, d¢, J = 7.8 Hz),

7.28 (1H, d, J = 2.4 Hz), 7.36-7.40 (1H, m), 7.45 (1H, &, J = 7.8

Hz), 7.58 (1H, dt, J=1.2,1.4, 7.6 Hz), 7.62-7.68 (2H, m}, 13.04
(1H, bros).

MS {(FAB) m/z: 417 (M+H)".

Analisis calculado para C,4H,9N,O5+0.33H,0: C, 68.24; H,

4.93; N, 8.83. Encontrado C, 68.34; H, 4.84: N, 6.79.

A{Eiemplzs 58) Acido 3-{[6-(1,3-benzodioxcli-58-iioxi)-1-metil-1H-

bencimidazoi-2-iljmetoxitbenzoico (Compuesto No. 1-211)

(582) i5-(1,3-Benzodioxol-5-1ioxi)-2~

jAV]

nitrcfenillmetilcarbamato de tert-butilo

Se llevd 2 cabo la sintesis en {a misma forma gue en el
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Eiemplo (28a) utilizando sesamol (2.8 g, 21 mmol), (5-cloro-2-
nitrofenilymetilcarbamato de tert-butilo (5.0 g, 17 mmo!), hidruro
de sodic (> 56% en aceite, 0.82 g, 21 mmol) y  N
metiipirrolidinona (50 mL). El aceite color cafg resultante se
utilizd directamente para la siguiente reaccién.

(58h) [2-Amino-5-{1,3-benzodioxol-5-
%foxi)feni!}meiiacargamato de teri-butile

Se llevd a cabe ia siniesis en la misma forma gue en el

Elamplo (281) utilizando [5-{1,3-benzodicxol-5-iloxi)-2-

(£8z) (8.8 g, 17 mmol), polvo de hierro (4.7 g, 87 mmot), clerure

¢e amonio (0.47 g, 8.7 mmol), etanol (40 mL) y agua (20 mi). El

aceite coior café resuiiante se utilizé directamente para ia
siguientis rezccidn.
(582) 3-[2-({4-(1,3-Benzodioxel-5-iloxi)-2-{(tert-

oluioxicarbonitY{metil)aminolfenillamino)-2-oxcetoxijbenzoato de

metilo

]

Se flevé a2 cabo la reaccion y el tratamiento posterior de
acuerdo con el Ejemplo (57c) wutilizando [2-amino-5-(1,3-
benzodioxoi-5-iloxi)fenillmetilcarbamato de teri-butilo producido
en el Ejemplo (58b) (6.7 g, 17 mmo!l), acido [3-
metoxicarbonil)fenoxi]lacético (3.7 g, 17 mmol}, clorhidrato de
1-etil-2-(3-dimetilaminopropil)carbodiimida (4.C ¢, 21 mmol) v
diclorometano (7C mL) para obtener un sélido, ¢! cual se utitizé
directamente para la siguiente reaccion.

{538d) Nonoclorhidrato de 3-{[6-(1,3-benzocdioxol-5-iloxi)-1-
metil-1H-bencimidazol-2-illmetoxi}benzoatc de metilo

Se llevdé a cabo la reacgién y el tratamiento posterior de

*

asuerdo con el Ejempio (57d) utilizendo  3-[2-({4-(1,3-

[

1

benzodioxoi-5-ifaxi)-2-[{tert-

4

I T L T N SELY ey s} It ] : 3 S ey nr 1Ty v i~ ~t
putoxicarbeniy metibaminojfeniilamino)-2Z-oxoztoxilhenzoais de
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metilo producido en el Ejemplo (58c) (8.6 g, 17 mmo!) y una
sclucién de acido hidrocldrico-acetato de etilo 5 N (50 mlL) para
obtener el compuesto deseado (7.3 g, rendimiento: 88%) en la

forma de un sélido coler blanco.

"H-RMN (CDCl;, 400 MHz) &: 3.11 (3H, br. s.), 3.93 (3H,

s), 4.68 (24, s), 5.99 (2H, s), 6.49 (1H, dd, J = 2.4, 8.2 Hz),
€.58 (1H, d, J = 2.4 Hz), 6.76 (1H, d, J = 8.2 Hz), 6.82 (1H, br

), 6.86-6.93 (1H, m), 7.20 (1H, dd, J = 2.2, 8.0 Hz), 7.42 (1H,

il

=8 0HD, 7.63 (1H, br.s.), 7.74 (1H, d, J = 7.8 Hz).

(.58&‘.-) Acido 3-{{6-(1,3-benzodioxsl-5-iioxi}-1-metil-1H-

-

bercimidazoi-2-illmetoxilbenzoico

Se lievo a cabo la reaccitén y el tratamientc posterior de
acuerdo con el Ejemplo (28e) utilizando monoclorhidraio de 3-
{{6-{1,3-benzodioxo!l-5-iloxi)-1-metil-1H-bencimidazol-2-
itimetoxilbenzoato metilo producido en el Ejemplo (58d) (7.3 g,
15 mmol), una solucion acuosa de hidréoxido de sodic 2 N (31
mi, 82 mmol) v 1,4-dioxanc (60 ml) para obtener el compuesic
geseado (6.3 g, rendimiento: 98%) en la forma de un sélido

solor bianco.

j8)

TH-RMN (DMSO-ds, 400 MHz) &: 3.80 (3H, s), 5.45 (2H, s},
6.03 (2H, s}, 6.45 (1H, dd, J = 2.5, 8.4 Hz), 6.71 {(1H, d, J = 2.4
rz), 6.86-6.83 (2H, m), 7.23 (1H, d, J = 2.0 Hz), 7.36-7.41 (1H,
m), 7.45 (1H, t, J = 7.8 Hz), 7.56-7.60 (1H, m), 7.61-7.68 (2H,
m), 13.07 (1H, br s).

MS (FAB) m/z: 419 (M+H)".

Anélisis calculado para CysH gN,Gg+0.25H,0: C, 685.32; +
4.41; N, 6.62. Encontrado C, 65.54; H, 4.71; N, 6.65.
{Eiemplo 58) Acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metii-1H-

pencimidazol-2-ilimeioxi}-5-fluorobenzoico (Compuesto No. 1-

S IR AN | A T - i 9 . HE v
(592 -JG-{4-Cloro-U-fiverosferaxid-1-metit-1h-
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bencimidazal-2-illmetoxi}-5-fluorobenzoato de mestiio

Se obtuvo el compuesto del titulo deseado (362 mg,
rendimiento: 81%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplo {(28d) utilizandc
[6-(4-cloro-3-flucrofenoxi)-1-metil-1H-bencimidazoi-2-iilmeianol

obienide en el Ejemplo (9b) (300 mg, 0.278 mmo!), 5-fluoro-3-

tildroxibenzoato de metilo (200 mg, 1.17 mmol), tri-n-butiifosfina

(0.366 mi, 1.47 mmol) y 1,1'-(azodicarbonii)dipiperidina (370
mg, 1.47 mmol).
"4 RMN (CDRCls, 400 MHz) §: 3.84 (3H, s), 3.93 (3H, s),

— o e \ ~or s
> §

RS o
DAL AT, S, DL

(9>}

N VI o 7o a4y A M [ S T S o WS B A PN
F . "~ > T O 1. s ! 3 \
Fg U, :;.;‘, oS v, DO PR SR BV SR

7.00-7.08 (3H, m), 7.31 (1H, dd, J = 8.6, 8.6 Hz), 7.36-7.41 (1H,
m), 7.53-7.58 (“H, m), 7.77 (1H, dd, J = 0.8, 8.6 Hz).

(591r) Acido 3-{[6-(4-cioro-3-fluorofenoxi)-1-metil-iH-
bencimicdazel-2-ilimetoxi}-5-fluorobenzoico

Sz cbtuvo el compuesto del titulo deseado (282 mg,
rendimiertc: 85%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplo (28e) utilizandoe
3-{16-{4-cloro-3-fluorofenoxi)-1-metil-1H-bencimidazoi-2-

— v

ilimetoxi}-5-fluorobenzoato de metiio obtenido en el Ejempic
(592) (354 mg, 0.772 mmol) y una solucidén acuosa de hidréxide
de secdio 1T N {(1.18 mL, 1.16 mmol).

'H RMN (DMSO-dg, 400 MHz) 8: 3.83 (3H, s), 5.52 (2H, s),
8.83 (1H, ddd, J = 1.2, 2.7, 8.0 Hz), 7.01 (1H, dd, J = 2.3, 8.8
Hz), 7.09 (iH, dd, J = 2.7, 10.6 Hz), 7.28-7.33 (i1H, m), 7.35
(1H, ddd, d = 2.3, 2.3, 10.6 Hz), 7.45 (1H, d, J = 2.0 Hz), 7.47-
7.51 (1H, m), 7.54 (1H, dd, J = 8.6, 8.6 Hz), 7.71 (1H, d, J = 8.6
Hz).

MS (FAB) m/z: 445 (M+H)".
(Ejemplo 60) Acido 3—ﬂuoro—5-{[6-(3—metoxifenoxi}—1—mem-”zH~

bencimidazol-2-illmetoxilbenzoico (Compuesio No. 1-218)
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80a) 3-Fiuoro-5-{[8-(3-metoxifenoxi)-

4. L3 4L
t-metif-1H-

bencimidazol-2-iijmetoxi}benzoato de meiilo

Se obtuve el compuesto del iitulo deseado (387

3
@

rendimiento: 84%) en fa forma de un polvo color bianco de
acusrdo con el método descrito en el Ejemplo (28d) utilizando
[6-(3-metoxifenoxi)-1-metil-1H-bencimidazocl-2-iljmetanol

obtenido en e! Ejempio (29¢) (300 mg, 1.06 mmoi), 5-fluoro-3-
hidroxibenzoaio de metilo (197 mg, 1.16 mmel}, fri-n-butilfosfina

(0.385 mbL, 1.58 mmot) v 1,1 -(azodicarboniildinineridina (385

"H RMN (CDCi;, 400 MHz) §: 3.78 {2H, s), 3.81 (3H, s),

2.83 {34, 8), 5.38 {2+, 8, 6.56-6.60 (2H, m), 6.63-5.67 {(1H, m)

T.0G-7.07 {3H, my, T.i8-7.26 (-, my, 7.83-7.40 {"H, m), 7.53-
.58 (TH, my, 774 ik, d, o= 2.0 Hzj
s Y P b - r ’ 2 HE4 wrt w—- v
(800} Acido 3-fluocro-5-{{6-(3-metcxifencxi)-1-metii-1H-

bencimidazol-2-iilmetoxilbenzoico
Se obtuvo ¢! compuesto del titulo deseacdo (303 mg,
rencdimiento: 83%) an ia forma de un polve colar bianco do

asuerde con el meéiocdo descrite en ai Ej

1
i
2

emplo (Z8e) utilizando
3-fluoro-5-{[6-(3-metoxifenoxi)-1-metii-1H-bencimidazoi-2-
iHlmetoxitbenzoaio de metilo obtenido en el Ejemplc (80a) (3786

mg, 0.8682 mmoi) v una scolucion acuosa de hidréxido de scdio 1

N1 28 mb, 1.22 mmol).

"H RMN (DMS8O-de, 500 MHz) 8: 3.72 (3H, s), 3.82 (3H, s),
5.50 (2H, s), 6.51 (1H, dd, J = 2.2, 8.1 Hz), 6.56 (1H, t, J = 2.2
'z}, .68 (1H, dd, J = 2.4, 8.3 Hz), 6.95 (1H, ¢c¢, J = 2.4, 8.8
Mz), 7.25 (1H, %, J = 8.3 Hz), 7.28-7.33 (1H, m), 7.33-7.38 (2H,
M), 7.48-7.51 (1H, m), 7.67 (1H, d, J = 8.8 Hz).

MS (FAB) m/iz: 423 (M+H)*

[0}
v

(ziempio 61) Acido 3-fluoro-5-{|6-(3-fluorofenaxi)-1-m

)

noimidazel-2-iiimetoxithenzoico {Compuasio Mg, 1-212)

('.)

o
bt
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(B1a) 3-Fluoro-5-{[6-(3-flucrofenoxi)-1-metil-1H-
hencimidazol-2-illmetoxi}benzoato de metilo
Se obfuvo el compuesto del tituio deseado (4286 mg,
rendimiento: 91%) en la forma de un polvo color rosa de
5 acuerdo con e! método descrito en el Ejemplo (28d) utilizando
[6-(3-fluorofenoxi)-1-metil-1H-bencimidazol-2-illmetanol
okitenido en e! Ejemplo (7c) (300 mg, 1.10 mmgcl), 5-flucro-3-
nidroxibenzoato de metilo (206 mg, 1.21 mmol), iri-n-butilfosfina
(0.413 mi, 1.85 mmol) y 1,1'-(azodicarbonil)dipiperidina (417
10 mg, 1.65 mmol).
'"H RMN (CDCls, 400 MHz) &: 3.84 (3H, s}, 3.93 (34, s),
540 (2H, s), 6.66-6.72 (1H, m), 6.75-6.81 (2H, m), 7.01-7.06
(3H, m), 7.23-7.30 (1H, m), 7.36-7.40 (1H, m), 7.54-7.56 (iH,
my, 7.75-7.78 (iH, m).
15 (S’eb‘ Acido 3-fluoro-5-{[8-(3-fluorofenoxi)-1-metil-1H-

cancimidazoi-Z-illmetoxitbenzoeico

)]

Se opntuve ei compuestc dei iitule dessadoc (304 m

[(®]

b
rendimients: 80%) en la forma de un polvo color bianco de

acuerdo con el método descrito en el Ejemplo (28e) utilizando

20 3-fivorg-5-{[6-{3-fluorofenoxi)-1-metil-1H-bencimidazol-2-
=
ilimetoxitbenzoato de metilo obtenido en el Ejemple {81a) (285
mg, ¢.831 mmol) y una solucidn acucsa de hidréxido de scdio 1

N (1.40 mL, 1.40 mmol).

"H RMN (DMSO-ds, 500 MHz) &: 3.83 (3H, s), 5.52 (2H, s),

B2
o
[9)]
~
~
H
[9)]

.85 (2H, m), 6.89-6.95 (1H, m), 6.99 (1H, dd, J = 2.4, 8.8
Hz), 7.28-7 44 (4H, m), 7.49 (1H, s), 7.70 (1H, d, J = 8.3 Hz),
13.37 (1H, s).

MS (FAB) m/z: 411 (M+H)".

(Eiemploc 62) Acido 3-fluoro-5-{[6-(4-metoxifenoxi)-1-metil-1H-

(98]
O

pencimidazol-2-ilimetoxi}benzoico (Compuesto No. 1-219)

Ny

{(8Za) 3-Fluoro-5-{[6-(4-metoxifenoxi)-1-rneafii-iH-

AL
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(7]

bencimidazel-Z-ilimetoxiltbenzoato de metilo

Se obtuvo el compuesto del titule deseadoc (432 mg,
rendimiento: 94%) en la forma de un aceite color amariiio de
acuerco con el método descrito en el Ejemplo (284d) utilizando
[5-(4-metcxifencxi)-1-metil-1H-bencimidazol-2-iijmeianol
obtenido en el Ejemplo (30c) (300 mg, 1.06 mmol), 5-fluoro-3-
hidroxibenzoato de metilo (197 mg, 1.16 mmol), iri-n-butiifosfina
(0.385 mL, 1.58 mmol) y 1,1'-(azodicarbonii)dipiperidira (382
mg, 1.58 mmol).

"H RMN (CDCls, 400 MHz) §: 3.79 (3H, s), 3.82 (3H, s),

-
)

©

3 (3H, s), 5.37 (2H, s), 6.87-6.93 (3H, m), €.87-7.05 (4H, m),

7.35-7.40 (1H, m), 7.52-7.55 (1H, m), 7.70 ("H, d, J = 86 Hz).
(62b) Acido 3-fluoro-5-{[6-(4-metoxifénoxi)~1-meti!-‘t' -

bencimidazol-2-illmetoxi}benzoico

S.e cbtuvo el compuesto de! tituio deseado (332' mg,

rengimiento: 82%;) en 'a forma de u

3

1 poiwvo color blanco de
zcterde con el meétodo descrito en ei Eiemplo (28e) utilizando
3-fiucro-5-{[6-{4-metoxifenoxi)-1-metil-*H-bencimidazol-2--
iilmetoxitbenzoeto de metiio obtenido en el Ejemplo (62a) (420
mg, 0.882 mm.ot) y una soiucidén acuosa de hidréxido de sodic 1
N (1.44 mi, 1.44 mmol).

"M RMN (DMSO-ds, 400 MHz) §: 3.74 (3H, s), 3.79 (3H, s),

i

5,49 (2H, €), 6.82 (1H, dd, J = 2.3, 8.6 Hz), 6.92-7.01 (4H, m),
7.20 (1H, ¢, 4 = 273 Hz), 7.27-7.37 (2H, m), 7.47-7.50 (1H, m),
7.63 (iH, d, J = 8.6 Hz), 13.37 (*H, s)..

MS (FAB) m/z: 423 (M+H)".

]

iemnlo 863) Acido 3-fluocro-5-{[6-(4-fiuorofenoxi)-1-metii-1H-

o~

bencimidazol-2-ilimetoxi}benzoico (Compuesto No. 1-213)
(63a) 3-Filuoro-5-{[6-(4-fluorcfenoxi)-1-metil-1H-
bencimidazol-2-illmetoxitbenzoato de metilo

Se obtuvo el compuesto del titulo deseado (283 mg,

A2
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rendimiento: 38%) en la forma de un pcive coior amarilio de
acuerdo con el método descrito en el Ejemplo (28d) utilizando
[6-(4-fluorofenoxi)-1-metil-1H-bencimidazol-2-iljmetanol
ohienidoc en el Ejempleo (27c¢) (300 mg, 1.10 mmol}), 5-fluocro-3-
hidroxibenzoato de metilo (206 mg, 1.21 mmol), tri-n-butiifosfina
5.413 mi., 1.65 mmol) y 1,1'-(azcdicarbonil)dipiperidina (417
mg, 1.65 mmaol).

"M RMN (CDCls;, 400 MHz) &: 3.81 (3H, s), 3.93 (3H, s),
5.38 (2H, s), 6.92-7.09 (7H, m), 7.35-7.41 (1H, m), 7.52-7.56
(1H, m), 7.73 (1H, d, J = 9.0 Hz). |

(63b) Acido 3-fluoro-5-{[6-(4-fluorofenoxi)-i-metil-1H-
hencimidazoi-2-illmetoxilbenzoico

Se obtuve el compuesto del titulo deseado (187 mg,
rendimiente: 80%) en la forma de un polvo color blanco de
acuerdo con el método descrito en el Ejemplo (28e) utilizando
3-fluoro-5-{[6-(4-fluorofenoxi)-1-metil-1H-bencimidazol-2-
ilimetoxilbenzcato de metilo obtenido en el Ejemplo (83a) (255
g, C.8041 mmoel) v una solucidn acuosa ¢e hidréxide de sodio 1
M{0.9C0 mbL, 0.800 mmol).

"H RMN (DMSO-dg, 400 MHz) 5: 3.81 (3H, s), 5.50 {2H, s),
5.94 (1H, dd, J = 2.3, 8.6 Hz), 7.00-7.06 (2H, m), 7.16-7.24 (2H,
m), 7.28-7.32 (Z2H, m), 7.35 (1H, dd, J = 2.3, 10.6 Hz)v, 7.47-7.50
(1H, m), 7.67 (1H, d, d = 9.0 Hz), 13.237 (1H, s).

ME (FABY m/z: 411 (M+H)".

(Ejemplo 64) Acido 3-{[1-metil-(6-tetrahidro-2H-piran-4-iloxi)-
tH-bencimidazol-2-illmetoxi}benzoico (Compuesto No. 1-208)

(B4a) - [5-(tetrahidro-2H-piran-4-iloxi)-2- -
ilimetilcarbamato de tert-butilo

Se obtuvo ia sustancia del titulo {1.52 g, rendimiento:
60%) en la forma de un aceite cotor amarillo mediante la

4

sintesis en la forma que en el Ejemplo (28a) utilizando

A2
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tetrahidro-4-piranol (780 mg, 7.5 mmol}, (5-clore-2-
ritrofenil)metilcarbamato de tert-butilo (2.15 g, 7.5 mmoeol),
hidruro de sodic (> 55% en aceite, 280 mg, 7.5 mmol) v N, ,N-
tiiformemida (20 mL) v ia purificacidon utilizanus un sisiema
de purificacién automatico (Isco, 15% acetato de etitc-hexano)

"TH-RMN (CDCl;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, &),
3.26 (3H, s), .81 (1H, dd, J = 2.7, 9.C Hz), 6.85 (1H, kr 8),
, my, 7.23-7.97 (1H, m).

(64b) [2-Amino-5-(6-tetrahidro-2H-piran-4-
iloxi)fenillmetiicarbamato de tert-butilo

Se llevd a cabo la sintesis en la misma forma que en el
Ejemplo (28b) utilizando [5-(6-tetrahidro-2H-piran-4-i{ioxi)-2-

nitrofenillmetilcarbamato de tert-butilo producide en el Ejempia

(64a) (3.2 g, 8.8 mmol), polvo de hierro (2.4 g, 12 mmol)},
cloruro de amonio (0.24 g, 1.2 mmol), etanol (40 mL) v agua (20
mbL). El aceite resultante se utilizd directamente para Ila
siguiente reaccidn.
{€4¢c) [6-(6-Tetrahidro-2H-piran-4-iloxi}~-1-metii-1H-
cencimidazol-2-ilimetanol

Se llevd a2 cabo ia sintesis en la mism‘a forma gue en el

v, 5
i

Eiemplo (28c¢) utilizendo [2-amino-5-{6-tetrahidro-2H-piran-4-

D

4

iloxiyfenilimetilcarbamate de teri-butiio producido en 2i Ejemplio

2

™

(B4b) (2.3 ¢, 8.8 mmol), acido glicélico (1.0 g, 12 mmol} y unsza
solucidon de &cido hidroclérico-1,4-dioxano 4N (40 mbL). El aceite
color caféd oscuro resultante se utilizé directamente para la
siguiente reaccidn.

(B4 3-I{1-Metii-(8-ietrahidro-2+--piran-4-jlexi)-1H-
bencimidazoi-2-iilmetoxi}benzoato de metilo

Se ilevé a cabo la reacciéon y el tratamiento posterior de
socueras con i Ejemplo (28d) utilizando [8-{6-tefrahidro-2H-

£

piran-4-iloxi)-1-metil-1H-bencimidazoi-2-iilmetanol producido en

1Y
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at Eiemplo {(84¢) (0.30 ¢, 1.1 mmo:), 3-hidroxibenznato de metilo
(.25 g, 1.7 mmol), tri-n-butilfosfina (0.55 mi, 2.2 mmol), 1,1'-

{(azodicarbonil)dipiperidina (.56 g, 2.2 mmel) y diclorometano
(6.0 mL) para obtener el compuesto deseado (0.36 g,
rendimienio: 81%).

"H-RMN (CDCis, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.38 (2H, ), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38 (1 Hot,J =
7.82 #Hzy, 7.69 (1H, d, J = 7.82 Hz), 7.71-7.74 (2H, m).

MS (FAB) m/z: 407 (M+H)".

(64e) Acido 3-{[1-metil-(6-tetrahidro-2H-piran-4-iloxi)-1H-
bencimidazol-2-illmetoxi}benzoico

Se ilevo a cabo la reaccién y el tratamiento posterior de
acuerdo con el Ejemplo (28e) utilizando 3-{[1-metil-(6-
tetrahidro-2H-piran-4-iloxi)-1H-bencimidazol-2-
i‘Tmetoxitbenzoato de metilo producido en el Ejemplo (64d)
{0.34 g, 0.84 mmol), una solucién acuosa de hidrdéxido de sodio
TN (1.2 mL, 1.3 mmol) y 1,4-dioxano para obtener el compuesio
deseado (O._1O g, rendimiento: 37%) en la forma de un sélido
color blanco.

"TH-RMN (DMSO-ds, 500 MHz) §: 2.81 (3H, s8), 5.48 (2H, s),
2.3 (1H, dd, J = 2,44, 878 Hz), 7.01-7.04 (2H, m), 7.18 (2H, {,
J = 8.72 Hz), 7.20 (1H, a, J = 2.44 Hz), 7.37-7.32 (iH, m), 7.45
(“H,t J = 7.81 Hz), 7.57 (2H, d, J = 7.81 Hz), 7.668 (1H, d, J =
8.79 Hz), 7.83 (1H, s), 13.03 (1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Analisis calculado para CosH N, Cs+0.14H,0: C, 68.81; H-,
4.41; N, 7.09; F, 4.81. Encontrado C, 66.85; H, 4.45; N, 7.21: F,

r~

sEiemplo £€58) Acido 3-[(6-ciclopentiloxi-1-metil-1H-bencimidazol-

i

2
'

2-ilymetoxilbenzoico (Compuesto Ne. 1-162)

(o]

M

[

hiet
I

{65z (£-Cliciopentiloxi-2-nitrofenilymetilcarbama?

- A2Y
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lHevd & cabo {2 sintesis en la misma forma aque an el

)

w
)

ciemplo (28a) utilizandoc ciclopentanol (861 mg, 10 mmeal), (5-

icro-2-nitrofanilymetilcarbamato de teri-butito (2.87 g, 193

]

mmaoi), nidruro de sodio (> 56% en aceite, 380 mg, 10 mmol) v
N-dimetilformamida (40 mL). El aceite resultante (3.28 g) se

utilizé directamente para la siguiente reaccién.

(656) [2-Amino-5-(ciclopentiloxi)fenillmetilcarbamatoe de
tert-butito

Se llevs & cabo la sintesis en fa misma forma que en e
Eizmnin (28D) utilizando (5-ciclopentiloxi-2-
nitrofeniiymetiicarbamato de tert-butilo producido en el Ejemplo
(85a) (3.27 g, 9.7 mmol), polvo de hierro (2.6 g, 49 mmol),
cleruro de amonio (0.26 g, 4.9 mmol), etano! (5C mL) y agua (25
mLl). El aceite resultante (2.98 g) se utitizé directamente para iz
siguientie reaccion,

(65¢) [6-(Ciclopentiloxi)-1-metil-1H-bencimidazol-2-
iilmetanol

Se calentarcn bajo refiujo durante 19 horas [2-amino-5-
(ciciopentiloxi)jfenillmetilcarbamato de terti-butilo producido en
el Ejemplo (85b) (2.88 g, 9.7 mmoi), acido glicdélico (1.1 g, 14.6
mmel), una sclucidén de acido hidroclorico 5 N (25 ml) y dioxano

Y. La scoivcion de rea

Q

cién se enirid a temperatura
ambiante vy nosieriormenie se zgregd una soiucidén acucsa de
hicarponato de sodio saturado seguido de exiraccidén con
acetaio de etiio. La capa organica se lavd con salmueras, y
posieriormante se secd sobre sulfato de sodio anhidio v se
filird. En forma subsecuente, el filtradc se evaperd baic presiéon
reducida. Ei procducto crudo resultantie se lzvdé con éiar

ciisepropilico para obtener el compuesto deseado (0.75 g,

rendimiento para tres pasos: 31%).
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"H-RMN (CDCl,, 400 MHz) &: 1.76-1.22 (8H, m), 3.73 (3H,
a), 4.76-4.81 (1H, m), 4.83 (2H, s), 6.69-6.72 (1H, m), 5.81-6.85
(11, m), 7.51-7.54 (1H, m).

(85d) 2-j(6-Ciclopentitoxi-i-metil-1iHd-bencimidazol-2-

iiymetoxiltbenzoato de Metilo

w
[}

ltevd a cabo la reaccion y el tratamiento posterior de
acuerdoe con ei Ejemplo (28d) utilizando [6-(ciciopentiloxi)-1-
metii-iri-baencimidazel-2-ilimetancl producide en el Ejemplo
(65¢) {(0.75 ¢, 3.1 mmol), 3-hidroxibenzocato de metiioc (0.70 g,
6.1 mmol), iri-n-butilfosfina (1.5 miL, 8.1 mmel), 1,1'-
(azodicarbonil)dipiperidina (1.54 g, 2.2 mmol) v diclerometano
(30 ml) para obtener el compuesto deseado (0.70 g,
rendimiento: 60%) en la forma de un sdélido color amarilio.

"H-RMN {(CDCl;, 400 MHz) &: 1.63-1.71 (2H, m), 1.81-2.00
(8H, m), 3.85 (3H, s), 3.95 (3H, s), 4.84-4.87 (1H, m), 5.40 (2H,
s), 6.80-6.83 (1H, m), 6.90-6.94 (1H, m), 7.30-7.34 (1H, m),
7.37-7.41 (1H, m), 7.65-7.68 (1H, m), 7.69-7.72 (iH, m}, 7.73-
7.75 (1H, m).

MS (ESH) m/z*: 381 (M+H)".

(65e) Acido 3-[(B6-ciclopentiloxi-1-metil-1H-bencimidazol-2-
‘)metoxilbenzoico

Se llevd a cabo la reaccidén y el tratamiento posterior de
| acuerdo con el Ejemplo (28e) utilizando 3-[(6-ciciopentiloxi-1-
metil-1H-bencimidazol-2-ilymefoxilbenzoato de metilo gﬁ_roduoido
en =i Eiemplio (65d) (0.69 g, 1.83 mmol), una so.Fucién acuosa
de hidréxide de sodio 1 N (2.75 mbL, 2.75 mmel) vy 1,4-dioxano

(2.75 mL) para obtener el compuesto deseado (0.21 g,

b)

-

imi

[ %]
-3

nt
nit

<

%)Y en ia forima de un sélido incoioro.

£
€7

"H-RMN (DMS0O-Ds, 400 MHz) 8: 1.50-1.61 (2H, m), 1.62-
1.75 (4H, m), 1.84-1.95 (2H, m), 3.77 (3H, s), 4.82-4.88 (1iH,

mj, 5.38 (2H, s), 6.73-6.77 (iH, m), 7.03-7.05 (14, m), 7.31-

9]

A5L
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7.35 {(1H, m), 7.38-7.43 (1H, m), 7.44-7.47 (iH, m}, 7.51-7.54
(1H, mj, 7.57—7.59*(1H, m), 13.00 (1H, br s).
MS (FAB) m/z: 389 (M+Na)™.
nélisis calculado para CoiH,oN,O4+0.2H,C: C, €8.17; H,
&.10; N, 7.57. Encontrade C, 68.34; M, 6§.10; N, 7.54.
{(Eiemplo 68) Acido 3-{[1-metii-(5-tetranidrofuran-3-iloxi}-1H-

benzimidazol-2-iijmetoxilbenzoico (Compuestoc No. 1-209)

2

(G8a) {5-(Tetrahidrofuran-3-iltoxi)-2-

~

nitrofeniilmetiicarbamato de tert-butifo
Se lievdo a cabo la siniesis en la misma forma que en &l
Eiemplc (28a) utilizando 3-hidroxitetrahidrofurano (881 mg, 10

e

mmoly, (5-clore-2-nitrofenil)metiicarbamato de tert-putiie {Z.87

———
iNg

10 mmol), hidruro de sodio (> 56% en aceite, 380 mg, 10
mmel) v N,N-dimetilfformamida (40 mL). EIl aceite resultante

izd directamente para ia siguiente reaccion.

g) se utj
(66b) [2-Amino-5-(tetrahidrofuran-3-
itoxiYfenilimetilcarbamato de tert-butilo

Se llevd a cabo la sintesis en la misma forma gue en sl
Eiemplo (28h) utilizando [5-(tetrahidrofuran-3-iloxi}-2-

nitrofenillmetilcarbamato de tert-butilo producido en el Ejempio

(58a) (2.93 g, 8.7 mmol), polvo de hierro (2.3 g, 43 mmol),
cloruro de amenic (0.23 g, 4.3 mmol), etano!l (40 miL) v agua (2C

. - P . . .
mLl). Ei aceite resultante (2.67 g) se utilizd directamente para ia
giguiente reaccidén.

(86c) [6-(Tetrahidrofuran-3-iloxi)-i-metil-tH-bencimidazol-

2-ilimetancl
Be ilevd & cabo la sintesis er la misma forma gue en 2i
Eiemplo (28c) utilizando [2-amino-5-(tetrahidroiuran-3-

ioxiYfenilimetilcarbamato de tert-butile producido en &l Ejiemplo
(66bh) 12.87 ¢, 3.7 mmeal), acido glicslice (1.0 g, 12.0 mmal), una

sclucidn de dcide nidroclidrico 5 N (25 ml) v diexano (25 mi). £l

HL
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(1H, m), 13.00 (1H, br s).

MS (FAB) m/z: 391 (M+Na)"

Anélisis calculado para C,gHygN,Os+0.2H,Q: C, 64.58; H,
5.53; N, 7.53. Encontrado C, 64.55; H, 5.43; N, 7.43.

T

(zjemplo g57) Acido 3-{{6-(1-etilpropoxi}-1-metil-1+H-
\ e i / s .k. L3 7/

(&3}

nencimidazoi-2-illmetoxi}benzoico (Compuesto No. 1-1861)

(67a) [5-{1-Etilpropropoxi)-2-nitrofenilimetiicarbamato de

ntesis en la misma forma que an ei

-pentanol (4.23 ¢, 48 mmol), {&-cioro-

—
(@]
it
[©]
=}
ko]
@]
—~
N
(‘3
<
N
2
e
2
O

Z-nitrciznii)metiicarbamato de tert-butilo (11.47 g, 40 mmoi),
hidruro de scdio (> 56% en aceite, 1.83 g, 48 mmeo!) y N, N-
dimetilformamida (200 mL). EI aceite resultante se utilizd
tireciamente para ia siguiente reaccién.

. 3
3

f2-Amino-5-(1-etilpropoxi)fenilimetiicarban

8]

P
[9)]
~d
&

n)
:J
o
=4
O
O
1]

Se llevd 2 cabo la sintesis en la misma foerma que an el

]

Ejempio (28h) utilizando (5-(1-etitpropoxi)-2-

nitrefenilimetiicarbamato de tert-butilo producido

O
4]

n el Eiemplo
23 (67a) (13.54 g, 40 mmol), polvo de hierro (10.71 g, 200 mmol),
cleruro de amonio (1.07 g, 20 mmol), etanol (100 mL) y agua
(100 mL). El aceite resultante se utilizé directamente para lz

siguiente reaccién.

(E7¢) 3-12-({1-Etilpropoxi)-2-{{teri-
25 buioxicearponii){metil)aminojfenillamino)-2-oxoetoxijbenzoaic de

metilo

.I-

Se llevd a cabo la reaccidn y el tratamientc postsricr de
1

acuerde con el Ejemplo (68d) utilizando [2-amino-5-(1-

at ow;:xooox*\feniﬂfneulcar~amato de tert-butiio producido en e

eial jowg)

o
=3
[#]
)
-
I~
;,\l
o

N’

=
)
Cad
I

0w}
S
(@]
5
ot
»
=
e
(o]
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1-etil-3-(3-dimetilaminopropil)carbodiimida (8.43 g, 44 mmol), 1-
hidroxibenzotriazoie (5.95 g, 44 mmol) y diclorometane (100
mL) para obtener un sélido, el cual se utilizé directamente para
iz siguiente reaccion.

(674d) 3-{[6-(1-Etilpropoxi)-1-metil-1H-bencimidazol-2-
illmeioxi}benzoato de metilo

Se disolvid 3-[2-({1-etiipropoxi)-2-[{tert-

butoxicarbonil){metil)amino]fenillamino)-2-oxoetoxiloenzcato de
ito producido en el Ejemplo (67c) en acidce hidroclérico-
dioxane 40N, v la mezcla se calentd kajo raflujec durante 10

nte, ia

D

minutos. Después de enfriar a temperatura ambi
soiucidén cde reaccién se evapord bajo presién reducide, y &2
G diciorometano al residuo rasultante. La mezcla se lavd
cen una sclucidn de bicarbonato de sodio acuosae saturadsa, sa
secd scobre sulfato de sodio anhidro y se fiitré. Posteriormente,
el filireco se evapord bajo presién reducida. E! residuo
resultante se purificé a través de un sistema de purificacidn
aviomatico fabricado por Isco (acetate de etilo-hexano a! 30%)
v se lavd con éter diisopropilico-hexano para obtener el
compuestc del titulo (7.7 g, rendimiento para cuzatro pasos:
51%) en la ferma de un sélido incoloro.
"H-RMN (CDCls, 400 MHz) 8: 0.95 (5H, t, J = 7.4 Hz), 1.83-

1.72 (4H, m), 3.79 (3H, s), 3.88 (3H, s), 4.08-4.16 (1H, m), 5.23
(2H, s), 6.77-6.80 (1H, m), 6.86-6.91 (1H, m), 7.22-7.26 (2H,
mj, 7..31—7.35 (1H, m), 7.57-7.70 (3H, m).

M8 (El) m/z: 369 (M+H)".

(67e) Acido 3-{[6-(1-etilpropoxi)-1-metil-1H-bencimidazo!-
iimetoxilbenzoico

Se [levo a cabo la reaccion y el tratamientc posterior de
acuerdo con el Ejemplo (28e) utilizando 3—{[6—(‘-eiilpropoxi);1—

metil-iH-bencimidazol-2-illmetoxitbenzeoato de metiic producide

A%
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97}

en ei Ejemplo (67d) (7.69 g, 20.11 mmol), una sciucidn acucsa
de hidréxido de sodio 1 N (30.16 mL, 20.16 mmol) vy
ietrahidrofuranc (100 mL) para obtener el compnuesio deseado
(6.8 g, rendimiento: 92%) en la forma de un soélido incoioro.

"H-RMN (DMSO-Dg, 400 MHz) &: 0.89 (6H, t, J = 7.4 Hz),
1.523-1.85 (4H, m), 3.77 (3H, s), 4.26 (1H, s), 5.38 (2H, &), 8.77-
8.81 (1, m), 7.07-7.10 (1H, m), 7.31-7.36 (1H, m), 7.38-7 .44
(iH, m), 7.44-7.48 (1H, m), 7.51-7.55 (1H, m), 7.57-7.61 (1H,
m), 12.99 (1H, s).

MS (FAB) m/z: 391 (M+Na)".

Analisis calculado para C,oiHayN,O4: C, €8.45; H, 8.57; N,

]

()]

e ey 1 e el N YA [y I 7RG
B3 Enconiredsy C, 88.20; ¢, 6.52; v, 7.58.

C

(Eiemplce 68) Acide 3-{[5-(3-flucro-4-metilfeanoxi)-3-metil-GH-
imidazoi4, 5-blpiridin-2-illmetexi}benzoico (Compuesto Mo, 1-
2273 *

(E63a) 6-(3-Fluoro-4-metilfenoxi)-N-metii-3-nitropiridin-2-
aming

Se obtuve el compuesto de! titulo deseado (1.84 g,

rendimiento: 70%) en la forma de un polvo celor amariiic de

acuerdo con el método cdescrito en el Ejemplo (31a) utilizande

[s)]

-cloro-N-metil-3-nitropiridin-2-amina (J. Med. Chem., 43, 3052,
2000, 1.88 g, 10 mmol), 3-fluoro-4-metiifenotl (1.27 g, 12 mmoi}
e hidruro de sodio (56%, 0.46 g, 12.0 mmol).

"H-RMN (DMSO-ds, 400 MHz) 8: 2.25 (3H, s), 2.76 (3H, d,
J =47 Hz), 6.30 (1H, d, J = 9.0 Hz), 7.02 (1H, dd, J = 2.4, 8.6
rFzYy, 7.18 (1H, dd, J = 2.0, 10.6 Hz), 7.35 (1H, t, J = 8.8 Hz),
8.44 (1H, d, J = 9.0 Hz), 8.75 (1H, br s).

(68b) 6-(3-Fluoro-4-metilfenoxi)-N?-metilpiridina-2,3-
diaminea
Se obiuvo el compuesto de! titulo deseade {(1.73 g,

randimignic: 9S%) obtenido en iz forma de un aceie color cafs
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de acuerdo con el méiodo descrite en el Ejemplo (31b)

3

yiiliz

a

2ndo €-(3-flucro-4-metilfenoxi)-N-metii-3-nitropiridin-2-
amina obtenido en el Ejemplo (68a) (1.94 g, 7.0 mmo!) v polvo
age hierro (1.95 g, 35.0 mmol).

"H-RMN (CDCls, 400 MHz) &: 2.24 (3H, s), 2.96 (3H, d, J .=
4.7 Hz), 4.41 (1H, brs), 5.95 (1H, d, J = 7.8 Hz), .80 (14, s),
6.82 (it, s), .88 (1H, d, J = 7.8 Hz), 7.11 (1H, t, J = 8.2 Hz).

(68c) Acido [3-(metoxicarbonil)fenoxilacétice

Se agitdé una solucidn de bromoacetato de t-butilo (506 g,
2.8 mol), 3-hidroxibenzoato de metilo (395 g, 2.60 mol) vy

carbenato de potasio (789 g, 5.71 mol) en DMF (2 L)

3]

temperatura ambiente durante 4 horas. La mezcia de reaccion

se concantrd bajo presién reducida y se agregd acetato de etilo

)
(2 L)}. La mezclia se [avd con cos veces con agua (1 L), se secd

sobie sulfato da sodic anhidro y se concenird bajo presidn

redicida para obtener [3-(metoxicarbonil)fenoxilacetato de t-
butilo crude. Se agregaroen Anisole (100 mL) vy acide

iriflucrcacético (680 mlL) a una solucidon de éster en cloruro de

A

metilenc {1 L}, y Ila mezcla se agité a temperaturz ambientie

durante tres dias. La mezcla de reaccidn se cancentrd bajo

[N

]

presidon reducida. El residuc se cristalizd a partir de éier
diisopropiiico para obtener el compuesto de!l titulo (476 g, 87%)
en ia forma de un solido color blanco.

TH-RMIN (CDCls, 400 MHz) & 3.93 (3H, s), 4.76 (2H, s),
7.18 {(1H, dd, J = 2.7, 8.2 Hz), 7.40 (1H, t, J = 8.2 Hz), 7.58
(iH, dd, J = 1.6, 2.7 Hz), 7.73 (1H, d, J = 7.4 Hz).

(68d) 3-(2-{[6-(3-Fluoro-4-metilfenoxi)-2-
(metilamino)piridin-3-ilJ]amino}-2-oxcetoxi)benzoato de metilo

Una solucién de 6-(3-fluoro-4-metilfenoxi)-N?-metiipiridina-
Z2,3-diamina obtenida en el Ejemplo (88b) {(1.11 g, 4.49 mmol),

acido [3-{metoxicarbonil)fenoxilacético obtenido en el Ejemplo



N

D

“

(43

]

5%
.

G8c¢) (0.84 g, 4.4 mmol), WSC HC! {0.86 g, 4.48 mmoi) v HOBt

PanN

[

(G.61 g, 4.49 mmol) en cloruro de metileno (100 mL), se agiid a

temperatura ambiente durante un dia. La mezcla de reaccidén se

concentrd baic presidn reducida. Posteriormente e! residusc se

urifico mediante cromatograiia de gel de silice (hexano:acetato

o]

de etilo, 1:1) para obtener el compuesto del titulo (1.97 g,
rendimiento: 79%) en la forma de un aceite cclor czfé.

"H-RMN (CDCls, 400 MHz) &: 2.27 (3H, d, J = 2.0 Hz), 2.86

]

“H, s

L

3.25 (3H, s), 4.53 (1H, br s), 4.73 (21, 8), 8.C5 (1H, d,

£
—~

Eaay

bl

Jo= 8.2 mz)

6.85-6.80 (2H, m), 7.15 (1H, 1, d = 2.0 Hz), 7.21

(14, ddd, J = 0.8, 2.7, 8.2 Hz), 7.36 (1H, d, J

il
"\1
[e9]
£
N
\]
AN
(@)

(1H, t, J = 7.8 Hz), 7.67 (1H, dd, J = 1.1, 2.4 Hz), 7.74 (iH, s),

7.78 (1H, at, J = 1.1, 7.8 Hz).

(B8e) 3-{[6-(3-Fluoro-4-metiilfenoxi)-3-metii-3H-
imidazel4 B-blpiridin-2-ilimetoxitbenzoato de metilo

y

exosioxirbenzozto de matilo aobtenido en el Ejempio (68d) (1.586
¢, 3.55 mmel) y acido acetice (20 mlL). Después de dejaise

enfriar, ce agregdé agua (100 mL) a Ja mezcla de reaccién
sequidc de eviraccién con acetato de etilo (100 mL).

Posteriormente, la capea organica se favd dos wveaces con

bicarkonatn de sodic saturado (10C mL) v se secd sobre suifato
ce sodic anhidro. Después de la concentracién b.ajo presién
reducida, el residuo se purifico mediante cromatografia de gel
=  silice (hexano:acetatc de etilo, 1:4) para obtener &l
compuesto del titulo (1.13 g, rendimiento: 76%) en la forma de
un solido coler klanco.

"H-RMN (CDCls, 400 MHz): § 2.29 (3H, d, J = 1.6 Hz), 3.84

(3H, s), 3.93 (3H, s), 5.38 (2H, s), 6.83 (1H, d, J = 8.6 Hz),
£.96-6.01 (2H, m), 7.18 (1H, t, J = 8.6 Hz), 7.26-7.29 (1H, m),
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7.28 (1H, t, d = 7.8 Hz), 7.69-7.72 (2H, m), 8.03 (i1H, d, Jd = 8.6
Hzy
[68% Acido 3-{[5-(3-fluorc-4-metilfenoxi)-3-matil-3i-

imidazoi4,5-blpiridin-2-illmetoxilbenzoico

Se obtuvo el compuesto del titulo deseado (0.78¢ g,
randimiento: 72%) en la forma de un polvo color bianco de
acuerdoc con ei método descrito en el Ejemplo (33e) utilizando
3-{[5-(3-fluoro-4-metilfenoxi)-3-metil-3H-imidazo[4,5-b]piridin-2-
iifimetoxi}benzoato de metilo obtenido en el Ejemplo (68e) (1.13
g, 2.68 mmol).

"H-RMN (DMSO-ds, 400 MHz) 8: 2.23 (3H, s), 3.70 {3+, s),

5419 (2H, s), 8.91 (1H, d, J = 8.2 Hz), 6.21-.6.64 (1H, m), 7.05

i+, dd, d = 2.4, 11.0 Hz), 7.15 (1H, d, J = 8.0 Hz), 7.28 (1, d,

J = 7.8 Hz), 7.32 (1H, d, J = 8.2 Hz), 7.51 (iH, d, J = 7.4 Hz),
7.57 (1H, dd, J = 1.2, 2.4 Hz), 8.14 (1H, d, J = 8.6 Hz).
MS (FAB+) m/z: 408 (M+H)".

e E TN a T ~
4'..,{:~.A"9.‘\J:70C'.

Il

“iempnio 62 Acido 3-{[3-metil-5-(4-metilfenoxi)-3H-imidazo{4,5-
bipiridin-2-iilmetoxi}benzoico (Compuestc No. 1-221)
(69z2) M-Metil-6-(4-metilfenoxi)-3-nifropiridin-2-amina

Se llevd a caho la sintesis en {a misma forma que en &l

Eiemolec (28g) utilizando 4-metilfeno! (5.0 g

g, 46 mmoly, 6-cicrc-
N-matii-3-nitrepiridin-2-amina (7.4 g, 3% mmol), hidruro de sodio
(> 58% en aceite, 2.0 g, 51 mmol) y N ,N-dimetilfecrmamidza (50
ml.y. El solido Tcolor café oscuro resultanie se utilizd
irectamenis para {a siguiente reaccién.

(ESDh) 3~Amino-2-N—metHamino-6'—(4—meti§fencxi)piridEna

Se lievd a cabo la sintesis en la misma forma que en &f
Eiemplo (28b) utilizando N-metil-6-(4-metilfenoxi)-3-nitropiridin-
2-amina producido en el Ejemplo (6%a) (10 g, 39 mmol), polvo

7

de hierro (11 g, 200 mmol), cloruro de amonio (1.1 ¢, 20 mmgol),

A
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gtanc! (30 mbL) v agua (15 mlL). E! aceite resultante se purificd
medianis cromatcgraiia de columna de gel de siiice (soivantie
de elucidn: hexano/acetato de etilo = 6/1 -> 3/2). Se obtuvo el

compuesto dei titulo (2.2 g, rendimiento: 25%) en ia formeae de

o

un aceite color café oscuro secando bajo presidén reducida.
-RMN (CDCls, 400 MHz) 8: 2.33 {3H, s), 2.91 {2, br s},

(3H, d, J =

Ot

L1 Hz), 4.41 (1H, br. s.), 5.84 (“H, d, 4 = 7.3
Hz), 6.85 (1H, d, Jd = 7.8 Hz), 7.01 (2H, d, J = 8.6 Hz), 7.13 (2H,
d, J = 8.2 Hz).
16 (69¢c) 3-(2-{[2-(Metilamino)-6-(4-metilfenoxipiridin-3-
iilamino}-2-oxoetoxi)benzoato de metilo
Se llevé a cabo la sintesis en la misma forma que &n el
cjemplo (28¢c) utilizando 3-amino-2-N-metilamino-6-(4-

metilfenoxi)piridina (2.2 g, 9.7 mmol) producidc en el Eiemplo

(SN

?_"

15 {6891}, dcide {3-(metoxicarbonil)fenoxilacético (2.0 g, 8.7 mmol),

clorhidraio de 1-otil-3-(3-dimetilaminopropil)carbodiimida (2.2 g,

12 mmol), mcenohidrato de 1-hidroxibenzotriazole (1.8 g, 12

—

mmol) v dicloremetano (40 mbL). El producto crudo resultante se

v
i

purificd mediante cromatografia de columna de ge! de silice

7

nivente de eiucidn: hexano/zcetats de etilo = 3/1 -> 8/5). El

]

(s>
—~~

[

compuesto daseedo (3.7 g, rendimiento: 80%) se obhiuvo en ia

forma de un aceite coler gris oscuro secando bajc presidn

TH-RMN (CDCls, 400 MHz) & 2.35 (3H, s), 2.88 (3H, s),
95 3,94 (3H, 8}, 4.72 (2H, s), 5.96 (1H, d, J = 8.2 Hz), 7.02-7.08

(ZH, m), 7.18 (2ZH, d, J = 8.2 Hz}, 7.20 (1H, ddd, 4 = 1.2, 2.7,

§.2 Hz), 7.32 {1H, d, Jd = 8.2 Hz), 7.45 (1H, t, J = 8.0 Hz), 7.58

I
N
[»]

(1r, dd, Jd = 1.4, 2.8 Hz), 7.73 (1H, s), 7.77 (1H, dt, J

2

30 MS (FAB) m/z: 422 (M+H)*

(69d) Monoclorhidrato de 3-{[3-metil-5-(4-meiiifenoxi)-3H-
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imidazol4,5-bipiridin-2-illmetoxitbenzoato de metiio

Se disolvido 3-(2-{[2-(metilamino)-6-(4-metlilfenoxi)piridin-3-
itlJaminc}-2-oxoetoxi)benzoato de metilo prodﬁcido en el Ejemplo
{68c) (3.7 g, 8.7 mmol) en acido aceéetico (40 mL), v la solucién

se calenié bajo refiujo durante 3.5 horas. Despugs de enfriar a3

.
2 Qe

0

tampera*urz ambiente, se agregd una solucidon acuos
bicarbonato de sodio (100 mL) a la soluciéon de reaccidn
concentrada, seguido de extraccidon con aceiato de etiic (120

). Las capas organicas resultantes se lavaron con agua

b2

™ML X
(100 mL) v salmuera (80 mL) y posteriormente se secaron sobre
>*-

suifato de magnesio anhidro. El solvente se evapord bajo
presion reducida, y el aceite color café palido resuitante se
utilizd directamente para la siguiente reaccion.

(6%e) Acido 3-{[3-metil-5-(4-metilfenoxi)-3H-imidazo[4,5-
pipiridin-2-illmetoxi}benzoico

Se llevd a cabo la reaccidén y el tratamiento postierior de
acuerdo c¢on el Ejemplo (28e) utilizando 3-{[3-melil-5-(4-
metilfenoxi)-3H-imidazo[4,5-b]piridin-2-iilmetoxi}benzoaic de
metilo producido en el Ejemplo (69d) (3.5 g, 8.3 mmol), una
seiuc'én acuosa de hidréoxido de sodio 1 N {18 mbL, 18 mmel) vy
1,4-dicxano (20 mlL) para obtener el compuesto deseado (2.8 g,

rendimiento: 82%) en ia forma de un s¢lido color blanco.

"H.RMN (DMSDO-ds, 400 MHz) 8: 2.32 (3H, s), 3.70 (3H, s),

o
.
~i

‘2H, s, 6.88 (1H, d, J = 8.6 Hz), 7.06 (2H, d, J = 8.2 Hz),

]

3

7.22 (2H, &, d = 7.8 Hz), 7.35-7.39 (1H, m), 7.45 (1H, t, J = 7.8

I

Hz), 7.62 (1H, dd, J = 1.4, 2.5 Hz), 7.58 (1H, dat, J = 1.3, 7.5

H

N
R

}, 8.1

{(iH, d, J = 8.6 Hz), 13.05 (1H, br s).
MS (FAE) m/z: 388 (M+H)".
Analisis caloculado para C,uH.gN3;O4: C, 67.3€; H, 4.82; N,

10.78. Encontrado C, 67.69; H, 4.71; N, 10.72.

(Eiempio 70) Acido 3-{[5-(3,4-dimetilfenoxi)-2-metil-3H-

A b
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imidazecl4,5-hipiridin-Z-illmetoxilbenzoico (Compuesic Mo, 1-

(3 4-Dimetilfenoxi)-N-metii-3-nitropiridin-Z-amina
Se ceobituvo un producto crudo del compuestio ds! titulc

dessado en {a forma de un polvo color amarillo de acuerdoe con

(’;)\
:—r«

el descrito en ‘el Ejemplo (28a) utilizando 3,4-
dimetiifenc! {(5.47 g, 44.8 mmgcl), B8-cloro-N-metil-3-nitropiridin-

-amina (7.00 g, 37.3 mmol) e hidruro de sodio (83%, 1.71 g

.

.

L4828 mmo!). E! producio crudo se utilizé directamente para ia

siguiente reaccidn.

(70b) 6-(3,4-Dimetilfenoxi)-N2-metilpiridina-2,3-diamina

Se obtuvo el compuesto de! titulo deseadc (2.83 g,

rendimiento: 31%) en la forma de un aceite color café de
acuardo con el mé&todo descrito en el Ejemplo (28b) utilizando
6-(3,4-dimetilfenoxi)-N-metil-3-nitropiridin-2-amina obtenido en
el Ejemplo (70a) (10.2 g, 37.3 mmol), polvo de hierro (10.4 g,
187 mmol) vy cloruro de amonio (1.00 g, 18.7 mmol}.

" RMN (C.DCIC,, 400 MHz) &: 2.05 (3H, s), 2.23 (3H, s),
2.98 (3K, d, J = 5.1 Hz), 5.82 (1H, d, J = 7.8 Hz), 6.84 (2K, s8),
6.90 (1H, d,d = 2.7 Hz), 7.07 (1H, d, J = 8.2 Hz).

(70c)  3-(2-{[6-(3,4-Dimetilfenoxi)-2-(metilamino)piridin-3-

A 1 ~ e - P & oo a9
ihaminey-Z-oxcetoxithenzoszic de metilo

St

Sc¢ chiuvo ai compuesto dai tituis deseado (4.4

[$)
(]

Z\ i

rendimienic: 88%) en la forma de un polvo color café de
acuerdo con el método descrito en el Ejemplo (28c) utilizando
6-(3,4-dimetilfenoxi)-N?-metilpiridina-2,3-diamina obtenido en el
emp:c. (7085 (2.83 g, 1.6 mmol), acido [3-
(metoxicarbonii)fencxilacético (2.44 g, 11.6 mmol), ciorhidrato
de 1-etit-3-(3-dimetilaminopropil)carbodiimida (2.23 g, 11.6

mimei) v menchidrato de 1-hidrexibenzoiriazoie (1.57 g, 11.6
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'"H RMN (CDCl;, 400 MHz) 8: 2.25 (3H, s), 2.25 (3H, s),

]
w0
&3

X v A TR Voo P EEN ' - : y
) (3H ey, 3.94 (3 ), 472 (24, &), 593 {(iH, o [ = 8.2 Hzxy,

H

[9)]
20
©
—~~
[}
]
{
4
(o]
e
)
Y
[#)]
j{o]

4 (i, o, Jd o= 2.3 Hz), 7.41

~~
T
Q.
H
~J
0
I
N
-~
-
<o
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—
I

[, dd, J =2.7, 8.2 Hz), 7.31 (1H, d,

4 o= 8.2 Hzy, 7.44 (i1H, t, J = 8.0 Hz), 7.64-7.67 (1H, m), 7.73-

i~

{(70Cc) 3-{[5-(3,4-Dimetiifenoxi)-3-metil-3H-imidazcl{4,5-
blpirigin-2-illmeioxi}benzoato de metiio

Se obtuvo el compuesto del titulo desesadoc (3.21 g,
randimiente: 75%) en la forma de un polvo color blance de

1

acuerdo con el método descrito en el Ejemplo (28d) utilizando

23

3-(2-{i6-{3,4-dimetiifenoxi)-2-(metilamino)piricgin-3-iilami

e

T~
10~z

Lk
1
Ay

e

sxcetoxilbenzoato de metilo obtenido en el Ejempio (70c) (4.45
g, 10.2 mmol) y acido acético (51.0 mL).

'"H RMN (CDCl;, 400 MHz) 8: 2.27 (3H, s), 2.27 (3H, s),
2.85 (3H, s}, 3.92 (3H, s), 5.37 (2H, s), 6.75 (1H, d, J = 8.6 Hz),
5.80 (1H, dd, J =+2.3, 7.8 Hz), 6.95 (MH, d, J = 2.3 Hz), 7.14
(1H, d, J = 8.8 Hz), 7.25-7.29 (2H, m), 7‘.38 (1H, {, J = 7.8 Hz},
7.87-7.73 (2H, m).

{(70e) Acido 3-{[5-(3,4-dimetilfenoxi}-3-metil-3H-
imidazo[4,5-blpiridin-2-ilimetoxi}benzoico

Se obtuvo el compuesto de! titulo deseado (2.90 g,

rendimiento: 25%) en la forma de un polvo color blanco de

. X : ~ . . .4 R s » . g v o 1 -~ N A :
cuerdo ocon el método dezerito en el Ejeminio (28e) utllizandce

33

3-{I5-(2 4-dimetitfenoxi)-3-metil-3H-imid

S

zo(4,5-bipiridin-2-
imeioxiitaenzoate de metilo ckhienido en el Ejemplo (704} (3.18
g, 7.57 mmal) v una solucidén acuoss de hidréxido de sodic 1 N

(i11.4 mbL, 11.4 mmol).

A1
3]

t

H RMN (DMSO-dg, 400 MHz) §: 2.22 (3H, ), 2.22 (3+, s),

2.7 (31, s), 5.47 (2H, s), 6.82 (1H, d, J = 8.6 Hz), 6.85 (1H,
da, o= 2.7, B2 Hz), 8.86 {1H, d, J = 2.7 Hz), 7.76 (iR, d, J =

o
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b

7.8 Hz)

7.37 (1H, ddd, J = 1.2, 2.7, 8.2 Hz}, 7.45 {1+, t, J =7.8

Hz), 7.56-7.58 (1H, m), 7.62-7.64 (1H, m), 8.1C (1H, o, Jd = 8.2
Hz), 13.03 {1H, s).

MES (FAB) mlz: 424 (M+H)"
(Ziemplc 75 Acide 3-{[5-{2,5-dimetiifenoxi)-3-metii-3H-
imidazo’d E-biniridin-Z-illmetoxi}benzoico {Compuesic No i~
225

o~~~

7ia) 6-(3,5-Dimetilfenoxi)-N-metil-3-nitropiridin-2-amina

Se ilevé a cako la sintesis en ila misma forma que en el

o

Eiemplo {(Z%a) utilizando 3,5-dimetilfeno! (5.0 g, 45 mmoi}, 8-

S

cigro-N-metil-3-nitropiridin-2-amina (7.1 g, 38 mmolj, hidrurc de
sodic (> 56% en aceite, 2.0 g, 48 mmol) y N,N-dimetilformamica
(50 mi). EI sdéiido color amariito | resultante se uiilizé
directemente para ia siguiente reaccidn.

7
/

712) 3-Amino-6-{(3,5-dimetilfenoxi)-2-N-metilaminopiridina

s

Se disclvid 6-(3,5-dimetilfenoxi)-N-metii-3-nitropiridin-2-
amina produ'cido en el Ejemplo (71a) (10 g, 37 mmol) en etanol
(100 mL) en wuna atmésfera de nitrégeno v se agregd
caiadio/carbono al 10% (2.0 g). La atmdsfera se rezmplazd con
hidrégenc vy la mezcla se agitdé vigorosamente a temperatura

=
ambiente durante 1.2 horas. La atmdésfera se veemplazsd
nuevamente con nitrégeno vy posteriormente se filirs el
catalizador a través de celita. El filtrado se secé bajo presion
reducida parea obtener el compuesto del titulc en la forma de un

aceit

]

cclo}r moradc-rojo, el cuai se utilizd directameante para la
siguienie reaccion.
71¢) 3-{2-{i6-{3,5-Dimetiifencxi)-2-{imetilamino)niridin-3-
Hlamingl-Z-oxoetoxi)benzoate de metiic

Se lieve a cabe la sintesis en Ia misma forma gue en el

ciem (27cy utilizande 3-amino-6-(3,5-dimetifenoxi)-2-N-

i

[Be

<

metilamincegiridina (12 g, 37 mmo!) procducido en el Ejempio
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{71b), 4cido [3-(metoxicarbonil)fenoxilacético (7.7 g, 37 mmaoi),
clornidrato de 1-etil-3-{3-dimetilaminopropil)carbodiimida (8.4 g,
44 mmol) y diclorometano (150 mlL). El compuesto deseado

resultante, en la forma de un compuesto amorfo color gris, se

[€)

utitizd direcizmentis para la siguiente reaccion.
(71c) 3-{[B-(3,5-Dimetilfenoxi)-3-metil-3H-imidazoc[4,5-

bipiridin-2-illmetoxilbenzoato de metilo

{n
=1

Se disolvié 3-(2-{I6-(3,5-dimetililenoxi)-2-
{metilamino)piridin-3-illamino}-2-oxoetoxi)benzoato da metilo

nroducido &n el Ejempio (71c¢c) (16 g, 37 mmo!l) en acido acético

~

150 ml), y la mezcla se calentd bajo refiujo durante 2.5 horas.

La soiucidén da reaccidn se concentrd. Se agregaron zacetate de
eiiic (5 mL) v una solucién acuocsa de bicarbonato dé sodic
saiurada v la mezcla se tratd en forma ultrasdnica. Se recolects
rmediante filiracidn el sélido color café palide precipitads, nara
cbtener el compuesto deseado (13 g, rendimientc: 86%).

"H-RMN (DMSO-dg, 400 MHz) &: 2.32 (6H, s), 3.86 (3H, s),
3.93 (3H, s), 5.38 (2H, s), 6.71-6.81 (3H, m), 6.84 (1H, s), 7.22
(iH, dd, J = 1.0, 2.5 Hz), 7.38 (1H, t, J = 7.8 Hz), 7.67-7.71
(1H, m), 7.72 (1H, dd, J = 1.4, 2.5 Hz), 7.99 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 418 (M+H)".

(71e) Acido 3-{[56-(3,5-dimetiifenoxi)-3-meatil-3H-
imidazo[4,5-blpiridin-2-illmetoxi}benzoico

Se llevé a cabo la reaccion y el tratamientc pcsierior de
acuerdo con el Ejemplo (28e) utilizando 3-{[5-(3,5-~
dimetilfenoxi)-3-metil-3H-imidazo[4,5-bipiridin-2-
Himetoxitbenzoato de metiic producico en el Ejempio (71d) (13
g, 32 mmci), una solucidn acuosa de hidréxide de sodio 1 N (47

mbL, 47 mmol), v 1 4-dioxano (5C ml} para obtener 2! compuesio

deseado {11 ¢, rendimiento: 85%) en la forma de un solido color

1
Slansco.

ALS
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"H-RMN (DMSO-ds, 400 MHz) §: 2.27 (8H, s), 3.72 {3H, s),
5.48 (2H, 8), 6.75 (2H, s), 6.84 (2H, 8), 7.34-7.41 {1H, m), 7.45

(1H, 1, J = 7.8 Hz), 7.58 (1H, d, J = 7.4 Hz), 7.63 (11, s), 8.12

o\

X
oy

Ce
H

8.6 Hz).

MS (FAB) m/z: 404 (M+H)".

Anéiisis calctulado para C,3H,N3O4+0.33H,0: C, 67.47; H,
5,233, N, 10,28, Encaontrade C, 67.'6‘,9; A, 5.30;, N, 10.28.
(Ejemplo 723 Acido 3-flucrc-5-{[3-metil-5-(4-metiifenoxi)-3H-

T~ 7

imicazo{4,5-bipiridin-2-illmetoxi}lbenzoice (Compuesio E\!o. =
222)

(72a) 3-Fluoro-5-(2-{[2-(metilaminc)-6-(4-
metiifenoxi)piridin-3-illamino}-2-oxcetoxi)benzoatec de msiilo

Se obktuve el compuesto del tituio deseadc {(2.85 g,
rendimisnto: 73%) en la forma de un polvo color café de
acuerdo con ei método descrito en el Ejemplo (88d) utilizando
6-(4-metilferoxi}-N?-metiipiridina-2,3-diamina ohterido en el

—iemplo  (82b) (1.88 g, 8.22 mmol), 4acide [3-fluoro-5-

{meioxicarbonii)fenoxijacétice (1.88 g, 8.22 mmea!l), clorhidrate

. de 1-etil-3-{(3-dimetilaminopropil)carbodiimida (1.58 g, 8.22

mmol) y monohidrato de 1-hidroxibenzotriazoie (1.11 g, 8.22

3\
mmel).

4

'H RMN (CDCl;, 400 MHz) §: 2.36 (3H, s), 2.90 (3H, s),
3.94 (3H, s), 4.71 (2H, s), 5.96 (1H, d, J = 8.2 Hz), 6.93 (1H, id,

J=2.3 9.4 Hz), 7.05 (2H, d, J = 8.6 Hz), 7.17 (2H, d, J = 8.6

).

(72b) 3-Fluoro-5-{[3-metil-5-(4-metilfenoxi)-3H-

Mz), 7.31 (i1H, d, J = 8.2 Hz), 7.44-7.49 (2H, m), 7.71 (1H,

w

Se cbhiuve el compuesto del titulo deseado (2.17 g,

rendimiento: 85%) en le forma de un polvo color blanco ds

o}
v}

3

ACUE"CC COI i método descrito en el Eiempin (88e) utilizando

S-tlvaro-5-(2-{{2-{metilamino)-8-{4-metilfencxi)piridin-3-

LA
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itlamino}-2-oxoetoxi)benzoato de metilo obtenide en el Ejempio
(722a) (2.65 g, 8.02 mmol) y acido acetico (30.0 mL}.

"H RMN (CDCl;, 500 MHz) §: 2.37 (3H, s), 2.82 (3H, =),
3.92 (3H, s), 5.36 (2H, s), 6.78 (1H, d, J = 8.8 Hz), 6.98-7.03

(i, m), 7.06 (2H, d, J = 8.3 Hz), 7.19 (2H, d, . = 8.8 Hz), 7.35-

7.40 (1H, m), 7.51-7.54 (1H, m), 7.99 (1H, d, J = 8.3 Hz).

(72¢c) Acido 3-fluoro-5-{[3-metii-5-(4-metilfenoxi)-3H-
imidazel4,5-bipiridin-2-iijmetoxi}benzoico

e obtuvo 2! compuesto det iitulo deseade {1.22 g,

rendimisnto: 72%) =2n ia forma de un polvo color blancoe de
acuerdo con ef método descritoc en sl Ejemplic {28e) utilizando
3-fluoro-5-{I3-metil-5-(4-metilfencxi)-3H-imidazol4 5-bipiridin-2-

illmetoxilbenzoato de metilo obtenido en el Ejemplo (72b) (2.17

g, 5.15 mmol) v una solucidon acuosa de hidréxido de sodic 1 N

o -

(7.72 mL, 7.72 mmeol).

"M RMN (DMSO-cs, 400 MHz) §: 2.32 (3H, s), 3.65 (3H, ),
5.50 (2H, s), 8.868 (1H, d, J = 8.6 Hz), 7.03-7.02 (2H, m), 7.20-
7.25 (2H, m), 7.28-7.36 (2H, m), 7.46-7.49 (1H, m), 8.12 (1H, d,

J = 8.6 Hz), 13.38 (1H, s).

MS (FAB) m/z: 408 (M+H)".
zjempio de prueba 1: Efecto hipoglucémico

Se compraron ratones KK macho de seis semanas de edad
en CLEA Japan, Inc. y posteriormente se alimentaron hasta que

tuvieron de 15 a 20 semanas de edad para desarroilar dizbetes.

~ga

Los ratcnes se alimentaron en forma indivigusl durante el

)

rericde de adaptacién y el periodo de pruebhz, vy se deiaron

N

consumir libremente agua vy alimento (FR2, Funabashi Farm).

Al inicio del experimento, después de la medida de peso

O

arporal, se recolectd sangre de la vena de ita cola de los

-4
V]
[®]
3
D
W
)

vn tubo de vidrio recubiertc con heparina y se

=

P R N Loy ey vy e [ T R i
22 8SSP3TC € pizasme. o Mmidgic el

1)
4 ¥
(73]
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nival de gluccsa en el plasma mediante Glucoleader GX7T {(A&T
Corp.), v se seleccionaron en forma individual lcs que tenfan un
nivel de glucosa en plasma de aproximadamente 350 mg/d! o
mas. Los ratones fueron agrupédos, teniendo cada grupe de 3 a
4 rztones, para elaborar el peso corporal promecio v el nivel de
gitcosa en plasma promedio similar. Cada compuesio
adminisirado a un grupo de compuestos con unz mezcla en la
dieta gue contiene 0.03% del compuesto. Un grupo separado en

a1 cual los ratones fuercon alimentados Gnicaments con la diet

hY)

¥
tue el grupo da conirol.

o g g gl
El period

i

"} f N b o 4 o SN ! Al oy § oy d g e e e L s §
gl exparimentio {(periodo ds adminisiracidn de

[
&

farmaco) fue de tres dias. El dia de la agrupacién fue el dia C.
. * . .
m1 tercer dia, se midid el peso corporal v se recoiectd sangre de

z vena de 'z cola para medir el nivel de glucosa en piaama.
Se deisrmind el rango hipoglucémico medianie ia siguienie
férmula.

Rango hipoglucémico = [(Nivel de glucosa en sangre de

}

grupo de control - Nivel de glucosa en sangre de grupo con

t

compuesto administrado)/Nivel de glucosa en sangre de grupo

g
d ~ L 17 4 s
de controll x 1006

<y

l.oe resuitados obtenides se muestran en la Tabla 2.

X
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Ejemplo Rango hipoglucémico (%)

2 37

8 29

10 35

12 30

14 33

16 60

5 28 61

29 60

31 47

33 42

41 A 51

42 29

49 48

54 32

55 G4

10 59 v 47

67 50

69 43

70 38

72 42
Tal como gueda ciaro a partir de la Tabla 2, el compuesio
15 de ia  presenie invencién tiene un excelenie efecto
nipoglucémice. Por consiguiente, el compuesto de la presente
invencién se asume que es util como un agente terapéutico para
diabetes (especiaimente en agente terapéutico para diabetss

tipo th

20 En ios siguientes ejemplos de prueba 2 ai 5, cada

operacién se ljevd a cabo de acuerdo con el meétedo descrito en
fa literatura (Sambrock, J., Fritsch, E. F. v Maniatis, T.,
‘Cionacién Mcizcuiar”, Cold S8pring Harbor Laboratory Press,
1983) a menos que se observe de otra manera. Se utilizaron
25 reactivos y equipos comercialmente disponibles de acuerdo con
lzas instrucciones adjuntas.
Eiemplo de prueba 2: Evaluacién de actividad moduladora
PPARY
(Procedimiento 1) Sintesis quimica de oligomero de ADN
30 en la forma de éebador de reaccién de cadena de polimerasa.

i

Se diseffaron cebadores de reaccién de cadena ae
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sclimerasa (en o sucesivo “PCR”) con base en la secuencia ce
gen PPARvy2 humana (Acceso GenBANK Nc. D83233). Las
se:;uenoiasv ge reconocimientn para la enzima de resiriccidn
Bglil fueron agregadas a !as regiones de corriente ascendente y
corriente descendente de un gen que ccdifica la proteina
FPARy2 humana, en la cual fueron necesarias secuencias de
reconocimiento para insertar el gen en el sitio de restriccidn
RamHM! de piasmido de expresidén pSG5 (Stratagene) vars el
gen. Se utilizaron como cebadores PCR dos polinucledétidos
representados mediante SEQ ID NOS: 1 y 2 en ia Lista de
Secuencia qus se describe mas adelante (en lo sucesivo “S17 vy
‘AS17, respectivamente).

{Procedimiento 2) Sintesis quimica de oligédmerc de ADN
ve centiene secuencia de gen de respuesta PPARy2.

Se utilizaren polinucieétidos representados median te SEQ
i NMO3: 3 v 4 en la Lisia de Secuencias gue se describe mas
adeiante (en lo sucesivo “S2” y “AS2") para construir un
pidsmidc reportero que tiene una secuencia de respuesta PPAR
para medir ia capacidad de la activacién de transcripcidon a
través ce PPARy. El fragmento de ADN que serd insertadoe fue
disefiade con base en la secuencia genética en la regidn
proemotora de oxidasa acil-CoA de rata (J. D. Tugwocd, ENMBO J,
1992, Vol. 11, No. 2, p. 433-439). La secuencia de
reconocimienio para la enzima de restriccion Nhel, fue
agregada a S2 y la secuencia de reconocimiento para la enzima
de restriccion Xhol fue agregada a AS2 para insercién en el
plasmido reportero pGV-P2 (Toyo Ink Mfg. Co., Ltd.).

(Procedimiento 3) Construccidén de plasmido de expresidn
PPARy humana

La figura 1 muestra un diagrama esquemsaticc de un
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pigdsmido de expresidon FPARYy.

e
Se lievé a cabo PCR utilizando polimerasa dz ADN
termoestabie Ex-Taqg (Takara Shuzo Co., Ltd.) <con una

bibiioteca de cADN derivada de tejido adiposo de humano

o

Ciontech) en fa forma de una plantilia y los oligédmeros de ADN

4

31 v AS1 obtenidos en el procedimiento 1 en la forma de
cebadores PCR. Como resultado, se amplificé un fragmento de
ADN de aproximadamente 1500 pares base (en lo sucesivo pb).
Se repitid un ciclo 30 veces que consiste en la incubacidén a una

s

zratura de 94°C durante un minuto, incubacién a una

T
1§

’:amperafura de 55°C durante 30 segundos e incubacidon 2 uneg
temperatura de 72°C durante 30 segundos. Eit fragmento de ADN
resuliante de aproximadamente 1500 pb se disociéd en forma
parcial mediante la enzima de restriccion Bglil v se inserié en
un sitio de restriccidn BamH! de pSG5 para obtener el nlasmido
el cma-‘“‘; PFARy humanea pSG5-hPPARy. La secuencia de
base de ADN dei fragmento de ADN insertado se confirmé como
FPARy humena de acuverdo ccon e! méitodo de fterminacidén de
cadens de didescxinuciedtide.

Consiruccion de plasmide reportiere.

La figura 2 muesira un diagrama esguemaétice da un

plasmido veporiero PPRE.

=

Se prepard una digestion de vector pGV-P2 mediante
cdigesiidn con enzimas de restriccidn Nhel y Xho!l y purificacién
mediante electiroforesis de gel de agarcsa ai 1.0%. Los

ofigémeros de ADN S2 y AS2 obtenidos en el procedimiente 2
fueron mezclados, incubados en un bafio de agua caliente a una
temperatura de 94°C durante un minuto, y posteriormente
incubados a una temperatura de 25°C duranie una hora parza
formar un ADN de hebra doble con S2 y ASZ endurecidos.

Fostariormente, las terminales de ADN de hebra doble fueron
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iosforiladas wutiiizando quinasa de rpolinucledtido de ADN
(Tovobo Co., LLtd.) y posteriormente tigadaé a lz digestion oGV-
P2 preparada previamente utilizando ics sitios de restriccidn
Nhel y Xhol para obiener un plasmido reporterc pGV-P2-PPRE
gue tiene uns secdencia de respuesta PPAR.

{(Procedimiento B) Transferencia de gen a animales

Se t{ransformé E. coli HB-101 a través de un método
convencional utilizando los plasmidos obtenidos en los
procedimientes 3 y 4. El HB-101 que tiene {cs plasmidos se
cultivo en un medio de caldo-L que contiene 100 ug/mi d=a
ampicilina (que contiene 10 g de Tryptone (Difco), 5 g de
exiracto de levadura (Difco) y 5 g de cloruro de sodic en una
solucién de 1 L, respectivamente) a una tempsratura dg 37°C
durante 17 horas. Posteriormente, los plédsmidos respectivos
‘ueron purificados mediante el meétecdo de alcali-SDS v
utilizados para transferencia genética a céluias de animales. Se
mezclaron pPSG5-hPPARY, pGV-P2-PPRE Y reactivo
LipofeciAMINA (invitrogen Cat. No. 18324-020) de acuerdo con
el manug! adjvnio a: reaciivoe de LipofectAMINA, &
transfirié en forma temporai a2 ia iinea de célula cde
esteosarcoma humana MGB3, y posteriormente las células
fuieron recolectadas. Las células recclectadas se sembraron en
cads depdésito de una placa de 96 depdsites {(COSTAR 39‘%"7) en
30000 2 40000 ceélulas/depdsitio utilizande un medio o-MEM
(GIRCO BRL Cat. No. 12571-048) mezclado con suerc de bovino
fetzi al 10% (MOREGATE BATCH: 474030) en 10% (v/v) vy
nenicilina-estreptomicina, Liguido (GIBCC BRL Cat. No. 15140-
225 en 1% (v/v) {en lo sucesivo abreviado como 10% c-MZM).
iLas células se cultivaron en un incubador CC, {(NAPCO) bajo

condiciones de temperatura de 37°C, 5% CO, y 95%-RH duranie

24 horas.

>L
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(Frocedimientc 6) Método de adicion de reactivo para

de efecic de oromocién de actividad de

O
=

evaluaci

Se zlimind el medio de la pata de cultivo preparads en el
Procedimiento 5. Se agregd 10% o-MEM al grupo de control en
o5 ;,LE/depésEio. El siguiente compuesto A (el Compuestioc A se
iiusira como un ejemplo del agenista PPARy no se limita a ésie)
preparado como una sclucion 10 uM en DMSC se diluyd 1000
veces con 10% o-MEM; esto se agregd al grupo de control
positivo en 95 ul/depdsito. Posteriormente, se agregé DMSO
diiuido 20 veces con 10% a-MEM al grupo de control y el grupo
de control positivo en 5 pl/depédsito. Se agregd 10% o-MEM zal
grupo al que se le agregd compuesto de prueba en 85
ui/depdsito. Posteriormente, el compuesto de prueba diluido a
diversas concentraciones con DMSQC, se diiuyd 20 veces con
1C% o-MEM,; esto se agregd al grupc zal gque se le agregd
compuesto de prueba en 5 ul/depdsito.

{(Cempuesto Ay proceso de produccién del mismo)

Compuesto A N-{4-12-T14-(2,4-dioxctiazolidin-5-
iimetilyfenoximetit]-1-metil-1H-bencimidazoi-8-
itexijfeniilibenzamida

Se zgregaron en forma de gotas 0.36 mi de trietitamina vy
0.10 mi de clorurc de benzoilo a una solucidén das 400 mg de
diclorhidrato de 5-[4-[6-(4-aminofenoxi)-1-metii-1H-

hencimidazel-2-ilmetoxilbencilltiazoiidina-2,4-dicna en & mi de

0

N,N-dimetitformamida anhidro. La soiucién de re

¢

cidn se agitd

W

3%}

{

a iemperatura ambiente durante una hora. Posteriormentse, el
solvente se evapord bajo presion reducida y se agregd aguz al
residuo, seguido de extraccidn con acetato de etilo. Lz capa
cigzZnica se lavd con salmuera v se secd sobre suifaio de scdio

znhidro. Se evapord acetato de etilo. El residuo se purificd

%
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medianis cromatogratia de coiumna de gel de silice (acetiaio de

Punto de fusidn: 200-204°C.

{Procedimiento 7) Método de adicidon e reactiva pvara

. J i
vaiuacion de efecto inhibidor de actividad de transcripcidn.

1

Se elimind el medic de la placa de cultive preparada en ef

&1

Se agregd 10% o-MEM ai grupo de conirol en 95 pifoepésito.
i compuesto A anterior, preparado como une solucién 10 yM
an °MSC, se giluyd 1000 veces con jO% c-MEM; esic se
agregs al grupo_ de control positivo en 85 ul/depdsito.
Posteriormenté, se diluyéd DMSO 20 veces con 10% o-MEM; esto
se agregd al grupo de control y el grupo de control positivo en 5

it/depdsito. ElI compuesto A preparado como una solucion 10

uM en DMSO se diluyd 1000 veces con 10% o-MEM; esto s

[

agregd al grupo al que se le agregd el compuestc de prueka en
95 pl/depdsito. Posteriormente, el compuesto de prueba diluido
2 varias concentraciones con DMSO, se diluyd 20 veces con
0% oa-MEM,; esto se agregdé al grupo al gue se le agregd sl
comouesio ce prusha en 5 pl/idepdsito.

Piocedimienio 8) Métcdo parz medir ia actividad de

Las células preparadas en los procedimientos 6 v 7 fueron
cultivadas durante 24 horas vy posteriormente se elimind si
medio. Se agregd solucidn salina amortiguada por fosfato de
Dulbecco (CIBCO BRL Cat. No. 14040-"117 o SICGMA CHEMICAL
0. Cat. Ng. D8662) a una cantidad igual de substraio

iiminiscente de  luciferasa LT 2.0 (Wako Pure Chemical

Incusiries, Lid., Cat. No. 309-05884); estc se 3

[(»]
o
o

2
o
o
3
(8]
]

Lifdepésito. La mezcla se dejd asentar a temperatura amiienie

S
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feriormente se agitd
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con micromixer (TAITEC E-36). La actividad de luciferasa se
midio utilizando Analyst (Molecular Devices) v s2 extrajo una
curva depaendiente de ia dosis.

(Procedimiento 8) Método para calcular 1Csp5 v ECsg

D

Bl iCso, Imax, ECsp ¥ Emax del compuestc de prueba gue

£

sara determinado, se definen como se indica a continuacidn. La
figurs 3 muestra un diagrama conceptual.

Cusndo la actividad de luciferasa del grupo de control
positivo es del 100%, y la actividad de luciferasa del grupo de

controt es de D%, la actividad de luciferasa maxima exhibida vor

1]

[

el compuesio de prueba sdélo se define como Emax (%) v la
inhibicion maxima de la actividad de luciferasa a través dei
compuesio de prueba en la presencia del compuestoc A, se
define como imax™%). Aqui, la concentracién del compuesto de
prueba que representa Emax/2 se calcula como ECj;,. La
concentracion del compuesto de prueba que representa (100 -

AN

Imax)/2 se calcula cocmo ICsy. El 1Cs0 y ECsp calcuiados en esta
forma se utilizaron para evaluar la actividad moduladora de
PRPARY.

Los resultados de la medicidn se muestiran en la Tabla 3.

(Tebla 3)

83}

Siemplo G50 (V) Emax (%) 1C50 (M) imax (%)
2 2.28 x 10-9 76 5.61 x 10-8 44
8 7.72 x 10-9 39 7.33x 10-8 34
10 2.06 x 10-9 42 3.32 x 10-8 -50
12 2.34 x 10-9 42 4.04 x 10-8 43
14 517 x 10-8 54 6.37 x 10-8 -35
18 2.64 x 10-8 46 4.02 X 10-7 44

Tal como se muestra en !a Tabla 3, los compuestos de la
sresentie invencién tienen actividad mcduladora de PPARV v son
ly J

utites como agentes terapéuticos o agentes profilaciicos para
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unas enfermedad basada en dislipidemia, arteriocesclerosis,

nipariinidemia, diabetes, osteoporcsis involucional, adinosis,
cancer, ¢ sirmbar
Clempic de  Pruebka 2 Fruebs de inhibicién <da

lLos adipocitos biancos de rata incluidos en un equipo ¢e
cuitivo de adipocites blances comprados en Primary Cell Cc.,
Ltd se sometiercn a2 esta prueba. Se utilizé un medic inciuido
en el eqguinc de cultivo de adipocito bianca comprado en
Frimary Cell Co., Lid., como un medio de crecimiznio o un
medic gue induce ia diferenciacidén. En esta prueba, las células
tcdas fuercn cultivadas en un incubador CQ, (37°C, 985%
fumedad, 5% COL).

Se extrajo todo el medio de transportacion inmediatamente
después de la llegada de ias células compradas. &I medio de
crecimiento se agregé en una cantidad de 5 mi(/25 cm?-frasco),
v las células se cultivaron durante un dia. Posteriormente, se
prepardé una suspension celular (83,000 célufas/m!i) utilizando el
medio de crecimiento. La suspensidén celular se suministro a

una microplaca recubierta con coiageno tipo-1 de 86 depédsitos

3

{Becton, Dickinson y Company) en 5,000 a 5,000
céiulas/depdsito (60 ul/depdsito). Al depdsito al cual se
suminisird Unicamente el medio de crecimiento gue no contiene
za celuias {dendsito en bhianco) se properciond como un grupe

en blanco en cada placa.

rdiferenciacidn en 147 ul/oepédsite. Ademas,
cue se i2 agregod el compuesto de prueba, se ciluyd 20 veces
100 uM de una solucidn del cecmpuesto de pruebzs en DMS0O con

[ S I H ! H - i P A = -y v A e
&! medic aue induce la diferenciacidn. Esio sz agregd en 3
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ul/depdsito (concentracidén del compuestio de orueba finai: 100
nM, concentracion del DMSO final: 0.1% (v/v)) a ifos depésites
en los cuales se sembraron las células, v el Compuesio A

antericr 32 agregd en una concentiracidon final dae 3.3 nM & lcs

depodsitos (aqui, fa concentracion DMSO final fue de 0.01% y

<35
i
~

consiguiente insignificante). 2) Para el grupc de control

P

e

ivec, se agregd DMSO diluido 20 veces con el medic de

GEl

T

£ H

induccidn de cdiferenciacion en 3 pi

./depdsito (concentracidn de

DMSO fipal: 0.1% (v/v)) a los depositos en los cuales se

sembrarcen las ceéiulas, v el Compuesto A se agregdé en una
concentracidn final de 3.3 nM a los depdsitos. 3) Para el grupec

de control negativo, se agregd DMSO diluide 20 veces con ¢

(o0

e

medio de induccién de diferenciacién en ulL/depadsito
{concentracién del DMSO final: 0.1% (v/v)) a los depositos en
ios cuales se sembraron las células.

Después de cultivar durante cinco dias, se eliminé la
totalidad del medio de induccidn de diferenciacién de cada
depdsito, y se agregaron a cada depédsito 60 ul de 10% (v/v)
solucidén de formaldehido (solucién de fijacién). Las células se
incubaron a temperatura ambiente durante 20 minutos. La
totalidad de la solucion de fijacion se elimind y se suminisiraron

-
2 cada deposito 60 plL de una soluciéon Triton X-100 soiucidn
0.2% (v/v) (Sigma). Las células se incubarcn a tem}peratura
ambiente durante cinco minutos. La totalidad de ia solucién de
Tritecn X-100 fue eliminada. Se prepard una mancha de grasa
disclviendo Cil Red O (Sigma) en 60% (v/v) de solucitn de
isopropanol en 0.23% (p/v), v 60 vl de la mancha de grazsa ifue
suminisirada a cada depbsito. Las célulias se incubaron a

temperatura ambiente durante 10 minutos. La fotalidad deg la

mancha de grasa  fue eliminada, v Dposterinormenie se

623

suministraron v eliminaron 60 ul de ura solucién de isooropanol
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30% {(v/v). Por io tanto, cada depodsiio se lzavs dos veces.

Peostericrmente, se agregd DMSO a cada depdsitc en 10C ul por
depdsito, seguido de agitacién a temperatura ambiente durante
cince minutos. Se midié la absorbancia en 550 nm (ABS550) con

un iecter de multiplaca (Bio-Tek Instrumenis inc.) o similar, vy se

i A - PRSI SR ' s ~ - : c ,
midid 1o caniidad de manchado con Cif Rad O. ZSe caiculd af

control negative fue de 0.

[
-~
L.

o)
o]
[
{1

Los recuiiadns se muestran en la Tabla 4. N O danots o
seloulabple.

(Tebia 4)

Ejemplo 1C50 (M) imax (%)
2 1.2 x 10-8 -33

8 53 x10-8 -29

(. 4.5 x10-8 -29

12 N.D. N.D.

14 N.D. N.D.

16 N.D. N.D.

Tal como se muesira en la tabla 4, los compuesios de i

s}

rresente invencién inhiben la diferenciacidon en adipociios y son

oy
e+

iles como agentes anti-obesidad.

Ejemplic de Prueba 4: Prueba de promociédn y diferenciazién de

Sz sometierdn a esta prueba adipocitos blancos de rata

h)

<

incluidos en un equipo de cultivo de adipocito blanco comprado
en Primary Cell Co., Ltd. Un medio incluido en el equipo de

cultive ds adipocito blanco comprado en Primary Ceil Co., Lid.,

< M

fue utitizacga como un medic de crecimiento ¢ un mecio gue
nowss ia aiferenciacion. En esta prueba, las céiulas fueron

cultivadas todas en un incubador SO, (37°C, €5% humedad, 5%

S
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Se exiracté la totalidad del medio de {ransporte
inmediatamenie después de la ilegada de las céluias

compradas. El medio de crecimiento fue agregadec en una

5

cantidad de 5 ml (/25cm2-frasco), y las células se culiivaron
duranie un dia. Posteriormente, se prepard unza suspensién
celular (83,000 ceédulas/ml!) utilizando el medio de crecimiento.
La sussensién ceiuisr se suministrd 2 una microniaca recubhieria
con ceiagenc tipe-i de 86 dendsitos (SUMITOMO BAKELITE To.,
Lidy an 5,000 células/depésito 80 ul/depésiio). Se
proporcicnd como un grupo en blance en cada placa, un
depdsito al cual Junicamente se suminisiré el medio de

b

crecimianto gque no contiene céluias (depédsitic en bianco).

[$)]

[

Al dia siguiente, la totalidad de! medic de crecimiento sa
eliminé v ei medio de induccidén de diferenciacidén se agregé en
147 yl/depdsito. Posteriormente, 1) para el grupo al que se le
agregé el compuesto de prueba, 100 uM de una sclucidén del
compuesio de prueba en DMSO se diluyd 20 veces con el medio
que induce la diferenciacidn; esto se agregbd en 3 ubL/depésiio
(concentracion del compuesto de prueba final: 100 nM,
concentracién del DMSO final: 0.1% (v/v)) a los depdsitos en
ios cuales se sembraron las células. 2) Para el grupo de control
positivo, se agregd DMSO diluido 20 veces con el medio gue
induce la diferenciacidén en 3 plL/depodsito (concentracidén del
DMSO final: 0.1% ‘(v/v)) a los depositos en ios cuales se

sembraron !as células, y el Compuesto A fue agre en una

«©2
O]
O
o]

concentracion final de 3.3 nM a los depésitos (agui, la
conceniracion DMSO final fue de 0.01% vy por consiguiente

i

insignificante). 3) Para el grupo de control negativo, se agregd

)
)

[ -~ iyt HN o ¥ - t - ¥ i
DRSO diluige 20 veceszs con e medio gu

hs
X
-
L

aiferenciacidn en 3 pi/depdsiio (conceniracién del DMSO final:
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0.1% (v/v)) a los depodsitos en los cuales se sembraron las
céiuias.

Después de cultivar durante cinco dias, se elimind de cada

se agregaron a cada depédsitic 60 pL de una solucidn cse
formaldehido al 10% (v/v) (soluciéon de fijacion). Las céluias

fuercn incubadas a temperatura ambiente durante 20 minutocs.

La tetalidad de la solucién de fijacidn se elimind y s2
suminisirzron a cada depésito 60 uL de una sclucién Triton X-

100 solucidn C.2% (viv) (Sigma). Las céluias se incubaron a
ot
lemperaiura ambienie duranie cinco minutos. Se elimind la
ided de ta solucién de Triton X-100. Se vprepaird una
mancha ¢a grasa disolviendo Cil Red O (Sigma) en ung sciucidn
de isopropancl ai 60% (v/v) en 0.3% (p/v), y se suministraron 80
plL de fa mancnha de grasa a cada depdsito. Las células se
incubaron a temperatura ambiente durante 10 minutcs. Se
elimind {a itoialidad de la mancha de grasz, y postericimente =e

.

uminisiraron v eliminaron 60 ulL de una solucidén de isoprepanod

[

3]

i 60% (v/v). Por lo tanto, cada depdsito se lavé cdos veces. Por

consiguiznte, s2 agregd DMSO a cada depdsito en 100 ubl por

Q.

epdsito, seguido de agitaciéon a temperatura ambiente durante
cinco minutos. Se midid la absorbancia en 550 nm (ABSE5EC) con

un lector de multiplaca (Bio-Tek Instruments Inc.)

<
)
[
3%}
s}
—
(SN
V]
[w R

de manchado con Oil Red O fue medida. Se caliculd el grado de
ciferenciacion de adipocito (%) del grupo al que se is agregd

~

compuesto de prueba, asumiendo que e! ABSS550 me

(o}
Q.
O
[
0}

grupo de control positive fue det 100% vy el ABRSEE5D medida da2li

grunec de controi negativo fue de 0.

Los resuitados se muestran en la Tabla 5.
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(Tabla 5)
Ejemplo EC50 (M) Emax (%)
2 4.2 x10-9 73
8 7.4x10-9 75
10 6.6 x10-9 78
12 5.2 x 10-9 82
14 2.0x10-8 56
16 6.4 x 10-8 71

fai como se muestra en ta fabiz 5, los compuestcs de la
prasenie invencidén se asume que promueven parciaimente la
diferenciacién en adipocitos como resultado de la sensibilidad a

.
insulina mejorada vy son Giiles como agentes anti-diabéticos.

(o3
0]

Eiempioc ae Prueba g Medici¢n de efecto
activacidn/actividad mcduladora de PPARYy

La rosiglitazona utilizada en los Ejemplos, es un activador
FPARyY comercialmente disponible y es un compuesto descrito
en ia Patente Norteamericana No. 5,002,853, y puede
preducirse de acuerdo con el meéetodo descriio en dicha
Fublicacidn de Patente.

Se llevd a cabo una prueba de acuerdo con el método de
ansayo reportero con referencia a un reporte de Kliewer vy
asociados (Publicacion de Quimica Bioldgica, 1895, Vol. 270
{22), p. 12953-12956) en la forma de un método para medir la

capacidad de un compuesto para activar PPARv {en lo sucesivo

£ ~
es

e

D

o de activacidon/actividad moduladora de PPARy). iLos
deizlies se mosiraron mas adelante.

(1) Preparacién de plasmido de expresisn de' receptor
gquimérico CAL4-PPARYy

i domino de enlace de iigando de PPARY humano (gque
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e zproximadameanizs a 300 aminocacidos en el ext

D
O

Qrres|spong
carboxi) s2 anlazd al dominio de eniace de ADN del factor de
transcripcion de levadura GAL4 (que corresponde a 147
aminoacidos en el extremo amineg) con referencia al reporte por

carie de Kliewer y asociados, para preparar un gen gue expresa
un receptor GAL4-PPARYy.
La secuencia de base del gen PPARyY humanc se describis

an i2 base de datos del gen GenBank bajec el No. d2 Acces

i-1) Extraccidn de ARN fotal de la linea de c3lula HepG2
J ;
Le linea de célula HepG2 (American Typs Culturs

Colilection HB-8065) se comprdé en Dainippon Pharmaceutical

Teo., Lidly 52 cultivd an un frasco ds cultivo de tejidn gue tieng
~ A L .y . o= 2 ¢ . o -
un grea de cuitivo de 75 om© {(fabricado por BL Bigsciences). Se

uilfizd comn un medio, el medio de Eagie modificado por
Duibecco (Cibeco D-MEM, fabricado por inviirogen Cerporation)
suplementado con-suerc de bovino fetatl {(fabricado por HyClone)

en una proporcién de veolumen de 10% vy una solucién ds

|8

n iico [Sclucidén Antimicdtica Antibidtica, estebilizada (10D

[e}
=y

ibi
Xy, fabricaca por Sigms] en unz proporcidon de volumean dei 1%.
Las celulas se cultivaron en un incubador de didxido de
carbonc a una t2mperatura de 37°C bajo didxido de carbono al
£5h9% durants 3 dias. Cuando las células se craciesron =n un
asiadce aproximadamente semiconfiuente, el medio en &l frasco
fue eliminado mediante aspiracién. Las céiulas se lavaron
agregando 10 ml de la solucién salina amortiguada por fosfato
enfriada con hielo (Solucién Salina Amortiguada con Fosfato de
Zibco Dulbecco, fabricada por Invitrogen Corporation), vy
posfericrmenie la solucidn szalina fue eliminada mediante

:spiracion. Posteriormente, se agregaron 7.5 mi de reactive

[34]

Trizol  (reactivo Gibco TRIZOL, fabricado gor Invitrogen

4bd_
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Corporation) a las células en el frasco, v se pipeten en forma
repetida. Las células se lisaron incubaneo a temperatura
ambliente cduranie aproximadamente cinco minutios.

El lisado celular se sometid a precipitacidn con alcohoi
isopropilico de acuerdo con las instrucciones de! reactivo de
Trizol. La precipitacién de ARNJ resultante se disolviéo en agua
pura y se almacené en un congelador a una temperatura de
apreximadamente -20°C. Aquf, el volumen de !a solucidn de
ARN fue de 0.22 mi. Una muestra obtenida diluyendo unz parte

2 ia solucion de ARN 100 veces con agua pura, tuve una

[

absorbancia en 260 nm de 0.562. El rendimiento del ARN total
fue de caiculado para ser de 0.562 x 100 x 32.5 x 0.22 = 488 ug
asumiendo que 39.5 yg/mi del ARN estuvc presente cuando ia

1

absorbancis fve de 1.

3]

(1-325 Clonacidn de cADN del dominic de enlzce dei ligando
FPARY
Se sintetizarcn guimicameante fos siguientes dos

1 : DeTing

tesoxiniigeonucledtidos (cebador No. 3 y cebador Nso. 4)

oy

o,

isafiado cocn base en la secuencia genética dsl PPARYy

0

§3

humano, como cebadores para amplificacidn mediznte reaccién
-
de cadenz de polimerasa de transcripcidn inversa (en lo

sucesive RT-PCR) de cADN del dominio de enface de ligando

&)

PrRARy utlifizando Beckman Oligeo 1000 (fabricado vor BReckman).

Se amplifico el cADN de PPARy mediante RT-PCR
utilizando cuentas Ready-To-Go RT-PCR fabricadas por
Amersham PFPharmacia Biotech, Inc.) con el ARN total HepG2
chtenido previamente como una plantill.a y los cebadores No. 3
y No. 4 como lcs cebadores. El producto de reaccién se sometid
2 electroforesis de agarosa al 1.5%. La banda amplificada de
aproximadamente 900 pares base fue cortada, purificada vy

cionada nara el CRIl de lasmido {(fabricado oor Inviirogen
{ i e



Cerporation). =t fragmento de ADN amplificado se asume gua

tiene la secuzsncia de nucledtido representada por SO 1D NO: 7
E
dei listado de Secuencia gque incluye una secuencia gue

codifica el dominic de enlace dei ligando, especfiicaments

emincacides 175 a 475, del PPARy humano, y al cual se

£

agregaron un- sitio de disociacion de enzima de resiriccidon
BamHl y un sitio de enzima de restribcién Hindlil en.el 5'-
terminal y 3'- terminal, respectivamente. £! cion de pidsmido
gue contiene correctamente la secuencia representada por SEQ
10 iD NO: 7 fue seleccionado confirmando la secuencia de

nucledtidos.

(1-3) Prodiuccidn de plasmido pM-PFPARY

U

osieriormente, el plasmido seieccionade fue tratado con
enzimas de restriccion BamHl vy Hindlll para obtener un
15  fragmento de 900 pares base que contiene un gen cdel dominio

en ei sitic BamH!-

O

da enlace de ligando PPARy. Esio se insert
oltdsmide ol que t.eane el gen dei dominio de aniace

gz ADN del facior de iranscripcién de levadura GAL4 (fabricado

naor Clontach Laboratories, Inc.) v se clond.

/ 20 =i plasmido oM-PPARy fue obtenido a iravés de iz
\-b siguiente operacién incluye la secuencia de nucledticec que he
side repressntada mediante SEQ D NO: & de! Listado ds

Secuencias VY codifica una secuencia ge amincacidoc

[

representada por gEQ ID NO: 9 del Listado de Sescuencias que
25 contiane {cs aminoacides 1 a 147 de factor de transcrincidn de
ievadura CAL4 en el extremo amino que <contiene los
emincacidos 175 a 475 de!l PPARy humanc y un coddn de

detencién en el extremo carboxi. El plasmido es un gen que

nuede expresar un receptor quimérico GAL4-PPARyY en células

(48]
(]

de mamifero.

{2) Mencién de habilidad de activacién PPARY
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=i plasmido pM-PPARy adguirido anteriormente v el
ptasmido pFR-Luc comprado en Siratagene Cloning Systems,
Inc., fueron disueltos en agua desionizada en una concentracidn

de 1 mg/mi cada uno.

N

]

Se sembrd ta iinea de célula COS-7 derivada de rifidén de
mono (Colaccién de Cuitivo Tipo Americano CRL-1651) en un

£

Eagle modificado por Dulbecco que contiene 10% de suero de
bovinc fetal {(en lo sucesivo medic) baio las condiciones de

emoearaiura 37°C, y gas de didéxido de carbono a2t 5% hasiz qguse

—
o)

se obtuvo un estado confluente de aproximadamente el 80%.

Se iransfectaron células COS-7 con 4.8 microgramos por
irescc de! plasmido pM-PPARy y 19.2 pg por frasco del
plédsmidoc pFR-Luc utilizande un reactivo de iransfeccién

-
Lipofectamina 2000 (fabricado por Invitrogen Corporation), y las
células se cultivaron durante la noche.

Al dia siguiente, las células se recolectaron mediante el
fretamientoc de tripsina, se suspendieron en un medio de Eagle
modificado por Dulbecco libre de rojo de fenol que contiene 75
mi de suero de bovino fetal al 10%, se sembraron en una placa
blanca de 96 depdsitos (fabricada por Costar) utilizando el
medio en un volumen de 95 plL por depdsito, v se culiivaron
duranie la noche.

Ef compuesto de prueba se disolvié en sulféxido de
cimetilio 2n una concentracion de 30 mM. La solucidn se diluyd
en series 6 veces con sulféxido de dimetilo para preparar
soluciones del compuesto en concentiraciones de hasta 18 nM.
Se prepard sulféxido de dimetilo para el grupo de contiol. La
rosiglitazona disuelia en sulféxido de dimetilo en una
oncentracién de 30 mM fue preparada para e! grupo de controi

~
W

nositivo. Se diluyeron 150 veces con el medio, y se agregarcon 5

frasco de cultive de 75 cm? y se cultivé utilizando medio de -

6>
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yL de fa dilucién a ios depédsitos en los cuales se cre;—;ieron ias
céliulas. Las concentraciones del compuesto de p%ueba para
tratar ifas células fluctuaron de 10 yM a3 0.608 nM. Después de
fa ditucidn, ias células se cultivaron durante la noche.

Ql m
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abricado por PerkinElmer inc.) de acuerdo con el documento

unic v se agregaron a 50 microlitros per depdsito. Las placas

1

en et i.uc Lite se -agitaron durante aproximadamente

lLa cantidad de luminiscencia en cada depdsitc se
midio como zciividad de luciferasa utilizando Analyst (Molecular

dgurante 0.5 segundos. Se extrajo una curva

iz {a dosis.
luciferasa del de conirol

actividad de grupo

casitive fue del 100% y la actividad de luciferzsa del grupo de
controt fue del 0%, se calculd la actividad de luciferasa méxima
=2xhibida por el compuesto de prueba solo como Emax (%) y se
calculd ta concentracién del compuesto de prueba represenfads
mediante Emax/2 eomo EC50.

i.os resultados obtenidos se muestran en la Tabla 6.

{Tavia 6)

Ejempio EC50 (microM) Emax (%)
2 0.2987 733
8 4.7426 91.0

10 0.0870 48.5

12 0.0397 30.2

14 0.8443 89.6

16 0.5497 60.9

bk
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resente invencidn tienen efecto de activacidén/actividad

[42]

"]

rmoduladera de PPARv y son Utiles como agentes terapéuticos ©
agentes profiladcticos para una enfermedad basada en

hete

V]
W

dislinidemia, arteriosclerosis, hiperlipidemia, ai ,

csteoporosis involucional, adiposis, cancer o similar.

Ejemplo de Preparacidon 1: Capsulas

Compuasic de Eiempic 1€ 50 mg
Lactcsa 128 m¢
Almiddon de maiz 70 mg
Esterato de magnesio 2mg

250 mg

Ei poivo formutado anteriormenie se mezclae y se daja
pazar & través de un cernidor de malla 80. Posteriormanie, sl
polvo se coloca en capsulas de geiatina de 250 mg No. 3 para
preparar capsuias.

Ejemplec de Preparacidn 2: Tabletas

Compuesto de Ejemplo 18 50 mg
Lactosa 126 mg
Almidén de maiz 23 mg
Esterato de magnesio 1 mg
200 mg

El polvo formulado anteriormente se mezcia, se granuia
ntmedo utilizando pasta de almidén de maliz, se seca vy
posferiormente se genera en tabletas utilizaﬁdo una magquina de
generacion de tabletas para preparar tabletas aue tienen cada

una un peso de 200 mg. Las tabletas puseden ser recubierta

W

con azucar, segln sea necesario.

Avlicabilidad Industriat
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excelentes efectos hipogiucémicos y son utiles como agenies

P

srapéuticos y/o agentes profilacticcs para sindrome
netabdlico, especificamente, una enfermedad tal come
x>

diabetes, hiperglucemia, hiperiipidemia, adiposidad, toierancia

a glucosa dafiada (IGT), resistencia a insulina, ¢glucosa en

z2yuno dafiada (IFG), hipertensién, nigadao graso,
esteatohepatitis no alcoholica - (NASH), complicaciones

diabéticas (tal como retincpatia, nefropatia ¢ neuropatia),

I S F - . ’ 3 P -~ .y -~
de owvaric rvoliguistico (PCO3), enfermadad inflamszsioria (ial
comoe  oziecatiritis,  doior o enteritis  inflamatlcriay, =zoné

guemeaduras de soi, psoriasis, eczema, enfermedad aiérgica,
asma, ulcera péptica, colitis ulcerativa, enfermedad de Crohn,
anfarmedad de arteria coronaria, arteriosclerosis
ateroscierosis, retinopatia diabética, maculopatia diabhstica,
edema macuiar, nefropvaiia diabética, enfermedad d= corazsdn

isquémica, irastorno cerebrovascular, perturbacién circulatoria

peritérica, enfermedad autoinmune (tal como lupus eritematoscs

sistémico, reumatismo crénico, sindrome de Sjogren, escierosis
sistédmica, enfermedad de tejido conectivo mezciado,

anfermedac de Hashimoto, enfermedad de Crohn, colitis
uicerativa, enfermedad de Addison idiopatica, esterilidad en
nombres, sindrome de Goodpasture, glomerulonefritis
rapidamente progresiva, miastenia gravis, poliomiositis,
escierosis maltipre, anemia hemolitica autcinmune, plUrpura
iromboecitonénica idiopatica, enfermedad de Bencet o sindrome
de CREST), pancreatitis, caquexia, cancer (tal como cancer
gasirico, cancer de pulmén, cancer de mama, cancer de colon,

cancer de proéstata, cancer pancreatico o cancer de higado),

igucamis, sarcoma (tal come lirosarcoma), osisonorosis,
citeoporicis nvoucions enfaermenst nesurcdeganearativs



enfermedad de Alzheimer, hiperuricemia, ojcs resecos o0
similares.
Texto Libre de Listado de Secuencia

SEQ ID NO: 1: cebador PCR S1

n

5 SEQ ID NG: 2: cebador PCR AS1

S=Q ID NO: 3: cebador PCR S2

SEQ ID NO: 4: cebador PCR AS2

SEQ ID NO: 5: cebador de sentido PCR

S=Q ID NO: 6: cebadoer antisentido PCR

10 SEQ 1D NGC: 7: sscuenciz de nucledtido de cADN PPARy
‘/z/ numano sintético
SEQ ID NG: 8: secuencia de nucledtido de gen de receptor

PFPARvY guimeérice GAL4

SEQ D NO: 9: Secuencia de aminoacide de recenior

s
(€]

PPARyY gquimérico CAL4.
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REIVINDICACIONESE
1. Un compuesto que tiene la fédrmula general (1):

[Formula 1]

L

lan donde

R’ represenia un grupo C4-Cs alquilo, un grupo Cg-Cio
arilo el cua! puede ser substituido con 1 a 6 grupos
independientemente seleccionados de un Grupo Substituvente

3
]

iclico &

€, un grupo nstero cuz! puede ser substituido con 1 3 3

0

grupos saiecsionados incependientementie del Grupo
Substiiuvente a, o un grupo C;-Cs cicloalquilo,

R? representa un grupo C4-Cys alquilo,

X
w
-y
]
O
-5

esenta grupo Ce-Cyy arilo el cual pueds ser
sucstituide con 1 a b grupos seleccionados independieniemente
dei Griupo Substituyente a o un grupoc heterociclico gue puede
ser sunstituido con 1 a 3 grupos seleccionadcs
independientemente del Grupo Substituyente a,

Q) representa a un grupo representado por ia formula =CH-
o un atomo de nitrdégeno, v

el Grupo Substituyente a representa un grupo que consiste
en un atomo de haldgeno, un grupo C,-Cs alquilo, un grupe C;-
Ce hidroxialguilo, un grupo alquilo halogenado C,-Cgs, un grupo
carboxilo, un grupo carbamocilo, grupo C,-C; aiguilcarbonilo,
rupo C,-C; alcoxicarbonilo, un grupo hidroxi, un grupc C4-Cs
aicoxi, un grupo alcoxi halogenado C4-Cq, un grupo C,-Cy
aiqui%éarboniioxi, un grupo C,-C; alcoxicarboniloxi, un gruno

un o grupo Co-C; alguilcarbonifaming, un grupo C,-Cy

k3
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aicoxicarbenilamine, un grupo Cy-Cg alguilsulfonilamino, un

grupo 4-morfolinilio v un grupo di-{C-Cs alquiblamino]
grui A i
o una aal fermacolégicamente aceptable del misme.

2. El compuesto o sal farmacoldgicamente aceptable del

mismo tal como . se describe en la reivindicacidn 1

caracterizado porque R' es un grupo 1-etilprepifo, un grupo

fenito que puede ser substituido con 1 a 3 grupoes seleccionados

~ ~
-

independientemente de un atomo de haldgeno, un grupo Ty~

- 5

alquito, un grupo C4-Cs alcoxi, un grupo z2lcoxi halogenado Cy-

CTey un grupo amino, o un grupo 2,3-dihidre-1-benzofuran-6-iio.

3. &l compuesto o sal farmacolégicamentie acepiabls del

mismo tal como se describe en iz reivindicacidn 1,
saracterizado porque R' es un grupo 1-etiipropilo, un grupo 2-
-
Tluarofenile, un grupo 3-fivorefenilo, un grups 3-clorofenilo, un
grupe 2,5-difivorofenilo, un grupo 4d-cioro-3-fluorofenile, un
grupo 3-clero-4-fiuorcfeniio, un grupo 4-metilfenile, un grupc 3-
eiilfeniic, un gruno 3,4-cdimetilfeniio, un grupo 3-
trifluorometoxifenilo, un grupo 3-metoxifeniio, un grupo 3-
metaxi-4-metilfeniio, un grupc 4-amino-3,5-dimetiifenilc ¢ un

>

2-dihidro-1-henzofuran-8-iio.

e o
TUDG

[X9]

4. =i cempuesto o sal farmacologicamente acepiabie del
isma  ter como  se  describe en la  reivindicacidn 1,
caracterizado porque R' es un grupo 2-fluorofenilo, un grupo 3-
flucrofeniio, un grupo 3-clorofenilo, un grupo 2,5-diftuorcfenilo,
un grupo 4-cioro-3-fluorofenilo, un grupo 3-cloro-4-fluorofeniio

»

un garupo 4-metilfenilo o un grupo 2,3-dihidro-i-benzofuran-8-

5. El compuesto o sal farmacolégicamente aceptable del
mismo tal como se describe en cualesquiera de las
reivindicacionss de la 1 a la 4, caracterizade poigue R? 2s un

arvpo metilo v Q &8s un grupo representadn por ia fSrmuia =CH-.
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= compuestc o sal farmacoidgicamente asceptiakbis

43
(@3
[0

1

mismo fal como se describe en cualesguiera de las

reivindicaciones de la 1 a la 5, caracterizado perque R® es un

rupce fenilo substituido con 1 a 3 dtomos de fluoro v/o grupos

(T

corhoxiio.

7. El compuesto o sal farmacoldgicamenie acepiabie deii
mismo tal como se describe en cualesquisra de las
reivindicaciones de la 1 a la 5, caracterizado poraque R® es un

grupec 3-carboxilfenilo o un grupo 3-carboxil-5-fluocrafeniifo.

0

El compuesto o sal farmacoldgicamente aceptabie del
misme tal comoe se describe en lz  reivindicacidn 1

caracterizado porque el compuesto que tiene la férmula general

goido G-i2-{2-zlorofenox j-1-meiii-iH-bencimidazoi-2-
iy . Pyt . -
iimetoxilbenzoico,

acido 3-{[6-(4-cloro-3-fluorofenoxi)-1-metii-1H-

bencimidazoi-Z2-iljmetoxi}lbenzoico,

zice ' 3-{[5-(3-cloro-4-flucrofenox}-1-metil-1H

AN

bencimidazol-Z-iijmetoxilbenzoico,

acido 3-{[6-(2-fluorofenoxi)-1-metil-1H-bencimidazol-2

ilimetexithenzoico,

acian 3-{I1-metil-6-(4-metilfenoxi)-tH-bhencimidazol-2Z2-

B Do)

et

N

acide 3-{[8-(2,5-difluorofenoxi)~-1-metil-1H-bencimidazo!l-2
iillmestoxilcenzoico 6,
acido 3-{[6-(2,3-dihidro-1-benzofuran-6-ilcxi)-1-metil-1H-

bencimidazol-2-illmetoxi}benzoico.

8. La composicion farmaceéutica que comprend

D

compuesto tal como se describe en cualesquiera de las
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reivindgicacicones de la 1 a la 8 o una sal farmacoidgicamenta
aceptable del mismoven la forma de un ingrediente activo.

10. La composicion farmacéutica tal como se describe en
2 reilvindicacién 9, para disminuir la glucosa en ia sangre,
riz

da

£
caraci

()

orgue comprende ei compuesto tzi comoe se

BY)

o

describe an cualesquiera de las (eivindicaciones deiat1tala8o
una sal farmacoldgicamente aceptable del mismo en la forma de
un ingreaiente activo.

11. La composicion farmaceéutica tal como se describe en
fa re‘ivindicacién 9, para el tratamiento y/o prevencidén de
diabetes, caracterizada porque comprende el compuesto tal
como se describe en cualesquiera de las reivindicaciones de la
1 a2 !a 8 o una sal farmacoldégicamente aceptable del mismo en
iz forma de un ingrediente aciivo.

12. La composicion farmaceutica tal como se describe en
i2 reivindicacién 9, para el tratamiento y/o pravencidén de
diabeies tipo I, caraciarizada porgue comprende =2l comnuesto
i2i comoe se dascribe en cuaissquiera de las reivindicaciones de
iz 1 a2 ia & v una sal farmacoidgicamente acepiabie del mismo
en la forma de un ingrediente activo.

13. La composicion farmacéutica tal como se describe en

fa reivindicacidén 8, para la activacién de PPARy, caracterizads

3

porague comprende el compuesto tal como se dascribe e
cualesquiera de las reivindicaciones de la 1 a ia 8 ¢ una sal
farﬁacoiégicamente aceptable del mismo en la forma de un
ingrediente activo.

14, La composicion farmaceutica tal como se describe en

1z rejvindicscidon 9, para mejorar ei  me

-t

abolismo de
carbohidratos o lipidos, para mejorar la resistencia a insulina,
para inhibir la inflamacién o para inhibir el crecimiento de

células de cancer, caracterizada porque comprende el
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compuesio {al como se describe en cualesguiera de las

reivindicaciones de la 1 a la 8 0 una sai farmacoidgicamenie

E

scepiabls del mismo en ia forma de un ingredignte activo.

¢

5. La cocmposicitn farmacéutica tal como s descrice en
fa reivindicacién 9, para el tratamiento y/o prevencidén de una

enfermedad criginada per sindrome metabélice, caracterizada

corgue comprende el compuesto tal como se describe en

cusizsguisra de las reivindicaciones de Ia 1 a la 8 o una sai

Gy

farmacoldgicamente aceptable del mismo en la forma de un
ingrediente activo.

16 La composicidn farmacéutica tal come se describe en la
reivindicacidn 9, para el {ratamiento y/o prevencién de
riperglucemia, hiperlipidemia, adiposidad, tolerancia a glucossa
tafiada, resistencia a insulina, glucosa er avuno dafada,
hipertensidén, higado graso, esteatohepatitis no alcohdélica,
complicaciones diabéticas, arterioscierosis, aterosclerosis,
diabetes melitus gestacional o sindrome de ovaric pcliguistico,
caracterizada porque comprende el compuesio tal como se.

sescribe en cualesquiera de las reivindicacicnes de la 1 a la 8 o

un ingreciente activo
[ P om NP R 4 Ty EAPI R = .
i. Le coempoesicidn tarmacéutica tal come se describe &n

1
1

2 rzivindicacidn 9, para e! iratamiento y/o prevercién de una

e o

enfermecad inflamatoria, cancer, osteoporosis, osteoporosis
involucional, enfermedad neurodegenerativa, enfermedad de
Aizheimer o hiperuricemia, caracterizada pcrgue comprende el
compuesio tal como se describe en cualesguiera de las
reivindicaciones de la 1 a la 8 o una sal farmacoldgicamente

acepianie del mismo en la forma de un ingrediente activo;

18. La ¢

)

imposician farmacéutica izl como se describe en

'z raivindicecidén 9, para e! tratamiento v/o prevencion de acng,
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aua2madura c«e scl, psoriasis, eczema, enfermedad alérgica,

asma, Gicera pépiica, colitis ulcerativa, enfermedad cde Crohn,
enfermedad de arteria coronaria, arterioscierosis,

aterosclerosis, retinopatia diabética, maculopatia diabética,
ar, nefropatia diabética, enfermedad cardiaca
. I - . .« x - r - .
isguamica, trastorno cerebrovascular, perturbacién circulzatoria

ierica, enfermedad autoinmune, pancrestitis, cacuexis,

eucemia, sarcoma U 0jos resecos, caracterizada porgue
comperende el compuesto tal como se describe en cualesqguiera
ce las reivindicaciones de la 1 a la 8 o una sal
farmacolbgicamente aceptable del mismo en la forma de un
ingrediente activo.

19. Un activador/modulador PPARy que comprende el

compuesto tal como se describe en cualesquiera de las

reivindicacicnes de la 1 a la 8 o una sal farmaccldégicamenie

rceptable del mismo en la ferma de un ingrediente activo.

m

20. EIl uso del compuesto tal como se escribe en

cualesquiera de las reivindicaciones de la 1 a la 8 o una sal

-h

armacolbdgicamente aceptable del mismo para producir una

coemvosicion farmacéutica.

21, Et uso tal como ce describe an la reivindicaz!én 290,
caracterizedo porgue lz composicion farmacéutica ss  una ’
b3

compasicién para disminuir la glucosa en fa sangre
22. FEl uso tal como ss describe en la reivindicacidén 29,

caracierizado porgue la composicidn farmacéuyiica &3 una

rn

fl}

composisién para el tratamiento v/o prevencidn de diahete
- , A i A
23. El vuso tal como se describe en la reivindicacion 20,

caracterizado porque la composicion farmacéuiica es una

combosicion para el tratamiento y/o prevencidn de diabeias tipo
i
a4 =2V uso ial como se describe en ia reivindicacidn 20
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composicidén para activar PPARYy.

Z25. Bl uso tal como s= describe en la reivindicacidn 20,

uilica e

A

[

arizado porque la composicién farm

s~
~

0
]
@
[
oS
[O]

<

5 composicién nara mejorar el metabolismo de carbohidraios ¢
iipidos, para mejorar la resistencia a insulina, para inhibir
inflamacidén o para inhibir el crecimiento de células de céncer.

28 Ei ueo tz]l como se describe en la reivindicacidon 20,
caractarizado porgue la composicién farmacautica es una

40y i

0 composicidn para el ftratamiento y/o prevencién de una
znfermeoczd originada por sindrome metabdélico.
27. El uso tal como se describe en la reivindicacién 20,

caracterizado porque la composicion farmacéutica es una —~

sompaosicién para el tratamiento y/o prevencion de

15 hiperglucemia, hiperlipidemia, adiposidad, tolerancia a g!ui:osa
dafiada, resistencia a insulina, glucosa en ayunc dafiada,
hipertension, higado graso, esteatohepatitis no aicohélica,
compyplicaciones diabéticas, arteriosclerosis, atarosclerosis,
giabztes melitus gestacional o sindrome de ovaric poliguistica;

20 28. =i uso tal como se describe en la reivindicacidon 20,
carecterizadoc porque la composicién farmacéutica es una
composicién para el tratamiento y/¢c prevencién de enfermedad '
infiamsaicoria, cancar, osizoporasiz, osteonorosis involusicnal,
enfeimadad neurcdegenerativa, enfermedad de Alzheimer o©

Z5  hiperurvicemia-

29. El uso ial como se describe en la reivindicacion 20,
caracterizado porgque la compesicion farmacéutica es una
composgicien para el tratamiento y/o prevencién de acne,
cusmaduras de gc¢i, psoriasis, eczema, enfermadzd alérgics,

30 asma, tlcera néptica, colitis uicerativa, enfermedad de Crohn,

enfermedsad de arteria coronaria, arieriosclierosis,
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ateroscierosis, retincpatia diabética, maculopatia diabética,
zdema macular, nefropatia diabética, enfermedad cardiaca

isguémica, trastornc cerebrevascuiar, perturbacidén circulaioria

rarifdeio i T
itz R N iR

[
P
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o
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edad autoinmune, panrcreatitis, cacuexia
leucemia, sarcoma U 0jOS resecos.

30. El uso tal como se describe en la reivindicacién 20,

caracterizado norgue la composicién farmacéutica es  un
aciivador/modulador PPARY.
21. Un método para disminuir la glucosa en la sangre,
caractierizado porgue comprende administrar una czantidad
farmacoldgicamente efectiva del compuesio i{al comoe =ze
cdescribe en cualesquiera de las reivindicaciones defa 1 ala 8 o
una szl farmacoitgicamente aceptable del mismo a un anims! de
sangre caliente.

32. Un meétodo para activar PPARYy, caracterizado porque
comprende administrar una cantidad farmacoldgicamente
efectiva del compuesto tal como se describe en cualesguiera de
lzs reivindicaciones de la 1 a la 8 o una sal farmacolidgicamente
aceptable del mismo a un animal de sangre calienie.

33. Un método para mejecrar e! metabolismo de
carbohidratos o iipidos, para mejorar la resistencia a insuling,
para inhibir inflamacidon o para inhibir el crecimienic de células
ae cancer, caracterizado porque comprende administrar una

caniidad farmacolégicamente efectiva del compuesto tal como

se describe en cualesquiera de las reivindicaciones de la 1 a ls

O

2 o une sai farmacoldgicamente aceptabie de! mismoc a un

animatl de sangre caliente.
S4. Un método para e! tratamiento y/o prevencidn de unsa
enfermedad, caracterizado porgque comprende adminisirar una

cantidad farmacoidgicamente efectiva dei compuesto ta! como

> dezerine en cuzalesguiera de ifas reivindicacionzs de s 1 & iz

o
.
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&1
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3 o una sal farmacoldogicamente aceptable det mismoc & un
animai de sangre caliente.

35. El método tal como se describe en la reivindicacion 24,
caracterizadoc porgue la enfermedad es diabetes.
36. E! metodo tal como se describe en ta reivindicacidn 34,

carzcierizado porque la enfermedad es diahates tino 1.

o

37. El maiodo tal como s& describe en la reivindicacidn 24
caracterizado porgue la enfermedad es una enfermedad

originada por sindrome metabélico.

-~
38. £l método tal como se describe en la reivindicacidn 34,
caracterizado porgue la enfermedad es hirerglucamia,

hiperlipidemia, adiposidad, tolerancia s glucosa dafadszs

higado graso, esteatohepatitis no alcohodlica, complicaciones
dizbéticas, arieriosclerosis, aterosclerosis, diabetes melitus
. * . - .
gestacional o sindrome de ovario poliquistico.
39. El método tal como se describe en la reivindicacidon 34,
caracterizado porque la enfermedad es enfermedad
inflamatoria, cancer, osteoporosis, osteoporosis invoclucional

enfermedad neurodegenerativa, enfermedad de Alzheimer o

40. El métode tal como se describe en la reivindicacion 24,
caractierizado porque la enfermedad es acné, quemadura de soi,
psoriasis, eczema, enfermedad alérgica, asma, lGlcera péptica,

coiitis uicerativa, enfermedad de Crohn, enfermedad de arteria

3]

ariaricsclerosis, atarvosclercsis, retineopetia diabética,

,,
oo
&

tiopatia diabética, edema macular, nefropatia diabética,
nfermecad cardiaca isquémica, t{rastorno cerebrovascuiar,
nerturnacicn circulatoria periférica, enfermedad autsinmune,

ranocreatilis, caquexia, leucemia, sarcoma u 0j0s resecos.

D

5

41, Bl métede i3l como se describe en cualesguisra de la

(54}

1Y
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reivindicacicnes de la 31 a la 40, ceracterizado porgue

animal de sangre caliente es un humano.
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- RESUMEN
Un derivado de heterocarilo biciclico fusionado novedoso,

el  cual tiene un buen efecto  hipoglucémico y trata

enfermedades vy trastornos metabodlicos de azicar y lipidos

mediante receptor activado por preliferador de peroxisoma
(PPAR) v v/o evita la generacidén de estas enfermedades, ¢ una
sal farmaccldgicamente aceptable del mismo. Un compuesto que
tiene f2 giguinnte farmvuis genegrai (i o una sl
fermacgeidgicamente  aceptable del mismo. [Quimicz para
drmuia 11 (i) an cdonds R’ representa un grupo Cqs alguile, un

grupo Ce.19 arilo opcionalmente substituido por uno a cinco

Grunos independientemente seleccionados del grupo
suksiituvenie a, etc. R? representa un grupo Ci¢ alguile, R’

represents un grupo Ce.qp arilec cpcionaimente susstittida por ce

oy

(%3]
[{e)

-3

upos independientemente seleccionado del grupo
substituyente a, etc. Q representa un grupo representado por la
formula -CH- o un atomo de nitrc’)geno,.y el grupo substituyentes
a2 incluye un 2itomo de haldégeno, un grupo Cy.s alguiio, un gruno

Cqi.s hidroxialguilo, etc.

4
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FIG. 1

Secuencia de intron B-Globina
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LISTA DE SECUENCIAS

<110> DAIICHI-SANKYO COMPANY, LIMITED

<120> Derivado de heteroarilo biciclico fusionado

<130> FP0814

<150> 3P2007-99413
<151> 2007-04-05

<160> 9
<170> PatentIn version 3.3

<210> 1

<211> 41

<212> ADN

<213> Secuencia Artificial

<220> ) ) )
<223> Inventor: Shimada, Kousei; Mori, Makoto
Inventor: Onishi, Yoshiyuki; Tokumaru, Eri

<220>
<223> Cebador PCR S1

<400> 1
cccagatctc caccatgggt gaaactctgg gagattctee t

<210> 2

<211> 42

<212> ADN

<213> Secuencia Artificial

<220>

<223> Cebador PCR AS1

<400> 2
cccagatctg gatccctagt acaagtcctt gtagatctcc tg

<210> 3
- <211> 59

<212> ADN
<213> Secuencia Artificial

<220> )
<223> CebadorPCRS2

<460> 3
ctagagggga ccaggacaaa ggtcacgttc ggggaccagg acaaaagtca cgttcggga

<210> 4
<211> 59
<212> ADN

<213>  Artificial

<220> _
<223> |Cebador PCR AS2

<400> 4

41

42

59

4&2;
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Tcgatcccga acgtgacctt tgtcctggtc cccgaacgtg acctttgtee tggtccect

<210> §

<211> 29

<212> ADN

<213> Afificial

<220>

<223> Cebador de Sentido PCR
<400> 5

ggatccataa tgccatcagg tttgggcgg

<210> 6
<211> 30
<212> ADN
<213>

<220>
<223>

<400> 6

Artificial

Cebador de Antisentido PCR

dagcttctag tacaagtcct tgtagatctc

<210> 7

<211> 917
<212> ADN
<213>

<220>
<223>

<400> 7
ggatccataa

cggagatctc
caaaacattt

cgatcttgac

taatgatggg

aagaggtggc
agatcacaga
taactctcct
ataaagatgg
gcctgegaaa
atgcactgga
gagaccgeec
aagccctgga

tgctccagaa

Secuencia Artificial .

tgccatcagg
cagtgatatc
gtatgactca
aggaaagaca
agaagataaa
catccgcatc
gtatgccaaa
caaatatgga

ggttctcata

gccttttggt

attagatgac
aggtttgctg
gctccagetg

aatgacagac

Lingando de codificacion SCADN que enlaza dominio de gamma PPAR humano

tttgggcgga tgccacaggce Cgagaaggag aagctgttgg

gaccagctga
tacataaagt
acagacaaat
atcaagttca
tttcagggct
agcattcctg
gtccacgaga
tccgagggcec
gactttatgg
agcgacttgg
aatgtgaagc
aagctgaacc

ctcagacaga

atccagagtc
cctteecget
caccattegt
aacacatcac
gccagttteg
gttttgtaaa
tcatttacac
aaggcttcat
agcccaagtt
caatatttat
ccattgaaga
accctgagtce

ttgtcacgga

cgctgacctce.
gaccaaagca
tatctatgac
cccectgeag
ctccgtggag
tcttgacttg
aatgctggec
gacaagggag
tgagtttgct
tgctgtcatt
cattcaagac
ctcacagctg

acacgtgcag

cgggccctgg
aaggcgaggg
atgaattcct
gagcagagca
gctgtgcagg
aacgaccaag
tccttgatga
tttctaaaga
gtgaagttca
attctcagtg
aacctgctac
tttgccaage
ctactgcagg

Ao

29

30

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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tgatcaagaa gacggagaca gacatgagtc ttcacccgct cctgcaggag atctacaagg

acttgtacta gaagctt

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
aag cta
Lys Leu

atg
Met
1

add
Lys

aag
Lys

ctg
Leu

gaa
Glu
65

ttg
Leu

ttt
Phe

tca
ser

gcg
Ala

act
Thr
145

cgg
Arg

gat

aag
Lys

aac
Asn

act
Thr
S0

cag
GlIn

aaa
Lys

gta
val

gt
va

aca
Thr
130

gta
val

atg
Met

atc

8

1365
ADN
Artificial

Receptor quimérico gamma GAL4-PPAR

C

..

8

DS

ctc
Leu

aac
Asn
35

agg
Arg

cta
Leu

atg
Met

caa
Gln

gag
Glu
115

tca
Ser

tcg
Ser

cCa
Pro

gac

(1365)

ctg
Leu

aag
Lys
20

tgg
Trp

gca
Ala

ttt
Phe

gat
Asp

gat
Asp
100

act
Thr

tca
Ser

ccg
Pro

cag
Gln

cag

tct
Ser

tgc
Cys

gag
Glu

cat
His

cta
Leu

tcr
Ser
85

aat
Asn

gat
Asp

tcg
Ser

gaa
Glu

gce
Ala
165

ctg

tct
Ser

tcc
Ser

tgt
Cys

ctg
Leu

ctg
Leu
70

tta
Leu

gt
va

atg
Met

gaa
Glu

ttc
Phe
150

gag

Glu

aat

atc
Ile

aaa
Lys

cgc
Arg

aca
Thr
55

att
Ile

cag
Gln

dat
Asn

cct
Pro

gag
Glu
135

ccg
Pro

aag
Lys

CCa

gaa
Glu

gaa
Glu

tac
Tyr
40

gaa
Glu

ttt
Phe

gat
Asp

adaa
Lys

cta
Leu
120

agt
Ser

oty

gag
Glu

gag

caa
Glin

aaa
Lys
25

tct
Ser

gt
va

cct
Pro

ata
Ile

gat
Asp
105

aca
Thr

agt
Ser

atc
Ile

aag
Lys

tcc

gca
Ala
10

ccg
Pro

cCC
Pro

gaa
Glu

cga
Arg

aaa
Lys
90

gcc
Ala

ttg
Leu

aac
Asn

cat
H1s

ctg
Leu
170

gct

tgc
Cys

aag
Lys

aaa
Lys

tca
Ser

gaa
Glu
75

gca
Ala

gtc
val

aga
Arg

add
Lys

aat
Asn
155

ttg
Leu

g_ac

gat
Asp

tgc
Cys

acc
Thr

agg
Arg
60

gac
Asp

ttg
Leu

aca
Thr

cag
Gln

ggt
&ty
140
gcc
Ala

gcg
Ala

ctc

att
Ile

gcc
Ala

aaa
Lys
45

cta
Leu

ctt
Leu

tta
Leu

gat
ASp

cat
His
125

caa
Gln

atc
Ile

gag
Glu

cgg

tgc
cys

aag
Lys
30

agg
Arg

gaa
Glu

gac
Asp

aca
Thr

aga
Ar
11

aga
Arg

aga
Arg

agg
Arg

atc
Ile

gcc

cga
Arg
15

tgt
Cys

tct
Ser

aga
Arg

atg
Met

gga
Gly
95

ttg
Leu

ata
Ile

cag
Gln

ttt
Phe

tcc
Ser
175

ctg

ctt
Leu

ctg
Leu

ccg
Pro

ctg
Leu

att
Ile
80

tta
Leu

gct
Ala

agt
ser

ttg
Leu

g?g
Gly
160
agt
Ser

gca

5

900
917

48
96
144
192
240
288
336
384,
432
480 ‘
e

528

576
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Asp

aaa
Lys

aag
Lys

gtt
val
225
ttc
Phe

cgc
Arg

atc
Ile

aac
Asn

aca
Thr
305

ey

ttt
Phe

gca
Ala

att
Ile

gac
AS
385

aac
Asn

aca
Thr

atc

Ile

cat
His

gcg
Ala
210

atc

Ile

aaa
Lys
atc
Ile

aca
Thr

gac
Asp

290

atg
Met

caa
Glin

oty

ctg
Leu

ctc
Leu
370

att

p Ile

cac
His

gac
Asp

aag

ASp

ttg
Leu
195

agg
Arg

tat
Tyr

cac
His

ttt
Phe

gag
Glu
275

caa
Gln

ctg
Leu

ety

gac
Asp

gaa
Glu
355

agt
Ser

caa
Gln

cct

Pro

ctc
Leu

aag

GIn
180

tat

Tyr

gcg
Ala

gac
Asp

atc
Ile

cag
Gln
260

tat
Tyr

gta
val

gcc
Ala

ttc
Phe

Tttt
Phe
340

tta
Leu

&

gac
Asp

Glu

aga
Arg
420

acg

Leu

gac
Asp

atc
Ile

atg
Met

acc
Thr
245

oty

gcc
Ala

act
Thr

tcc
Ser

atg
Met
325

atg
Met

gat
Asp

gac

Asn

tca
Ser

ttg
Leu

aat

Asn

230

ccc
Pro

tgc
Cys

daaa

Lys

ctc
Leu

ttg
Leu
310

aca
Thr

gag
Glu

gac
Asp

cgce

ASp Arg

aac
Asn

tcc
Ser
405

cag
Gln

gag

ctg
Leu
390

tca
Ser

att
Ile

aca

Pro

tac
Tyr

aca
Thr
215

tcc
Ser

ctg
Leu

cag
Gln

agc
ser

ctc
Leu
295

atg
Met

agyg
Arg

cccC
Pro

agc
Ser

cca
Pro
375

cta
Leu

cag
GIn

gtc
val

gac

Glu

ata
Ile
200

ety

tta
Leu

cag
GlIn

Tttt
Phe

att
Ile
280

aaa
Lys

aat
Asn

gag
Glu

aag
Lys

gac
Asp
360

&

caa
Gln

ctg
Leu

acg
Thr

atg

ser
185

aag
Lys

aag
Lys

atg
Met

gag
Glu

cge
Arg
265
cct
Pro

tat
Tyr

aaa
Lys

ttt
Phe

ttt
phe
345

ttg
Leu

ttg
Leu

gcc
Ala

ttt
Phe

gaa
Glu
425

agt

Ala

tcc
Ser

aca
Thr

atg
Met

€ag

GIn
250

tcc
ser

&y

3

gat
Asp

cta
Leu
330

gag
Glu

gca
Ala

ctg
Leu

ctg
Leu

gcc
Ala
410

cac
His

ctt

Asp

ttc
Phe

aca
Thr

gga
Ty
235
agc
Ser

gt
va

ttt
Phe

gtc
val

999
G?y
315
aag
Lys

ttt
Phe

ata
Ile

aat
Asn

gag
Glu
395

aag
Lys

gt
Va

cac

Leu

ccg
Pro

gac
Asp
220

gaa
Glu

aaa
Lys

gag
Glu

gta
val

cac
His
300
gtt
val

agc
Ser

gct
Ala

Tttt
Phe

gt
va
380

ctc
Leu

ctg
Leu

cag
GIn

ccg

Arg

ctg
Leu
205

add
Lys

gat
Asp

gag
Glu

gct
Ala

aat
Asn
285

gag
Glu

ctc
Leu

ctg

‘Leu

gt
Va

att
Ile
365

aag
Lys

cag
Gln

ctc
Leu

cta
Leu

ctc

Ala
190

acc
Thr

tca
Ser

aaa
Lys

gt
Va

gt
va
270

ctt
Leu

atc
Ile

ata
Ile

cga
Arg
aag
Lys
350
gct
Ala

ccc
Pro

ctg
Leu

cag
Gln

ctg
Leu
430

ctg

Leu

aaa
Lys

ccCa
Pro

atc
Ile

gcc
Ala
255
cag
Gln

gac
Asp

att
Ile
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22) Fecha de solicitud: (71)Solicitante(s) ~ DAIICHI SANKYO COMPANY, LIMITED

(30) Prioridad ~ (31)  Prioridad  (32)  Fecha  (33) Pais
2007-099413 05/04/2007 JP
(72) Inventor(es)  KOUSEI SHIMADA
Y OTROS
(74) Apoderado: ~ LUZ CLEMENCIA DE PAEZ
(85) Fecha limite inicio fase nacional:  04/11/2009 (87)  Publicacion internacional
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Fecha:
N° publicacion:

(86) Datos relativos a la presentacion de la solicitud PCT
Fecha de presentacién de la solicitud: ~ 02/04/2008
No. de solicitud PCT/JP2008/056541

DERIVADOS DE HETEROCARILO BICICLICO FUSIONADOS

(54) Titulo:

Reivindicacion(es):
1. Un compuesto que tiene la formula general (1):

C4-Cs, un grupo carboxilo, un grupo carbamoilo, grupo Co-
Cr alquilcarbonilo, grupo C2-C7 alcoxicarbonilo, un grupo
[Formula 1] hidroxi, un grupo C1-Cs alcoxi, un grupo alcoxi halogenado

C+-Cs, un grupo C2-C7 alquilcarboniloxi, un grupo C2-Cr r
alcoxicarboniloxi, un grupo amino, un grupo C2-Cy '
alquilcarbonilamino, un grupo Cz2-C7 alcoxicarbonilamino,
un grupo C+-Cs alquilsulfonilamino, un grupo 4-morfolinilo y
un grupo di-(C+-Cs alquil)amino]

o0 una sal farmacolégicamente aceptable del mismo.

[en donde

2. El compuesto o sal farmacoldgicamente aceptable del

R representa un grupo Cs-Cs alquilo, un grupo Ce-C1o
arilo el cual puede ser substituido con 1 a 6 grupos
independientemente  seleccionados de un  Grupo
Substituyente a, un grupo heterociclico el cual puede ser
substituido con 1 a | 3 grupos seleccionados
independientemente del Grupo Substituyente a, o un grupo
Cs-Ce cicloalquilo,

R2 representa un grupo C1-Cs alquilo,

R3 representa grupo Cs-C1o arilo el cual puede ser
substituido con 1 a 5 grupos seleccionados
independientemente def Grupo Substituyente a o un grupo
heterociclico que puede ser substituido con 1 a 3 grupos
seleccionados independientemente del Grupo
Substituyente a,

Q representa a un grupo representado por la formula
=CH- o un atomo de nitrégeno, y

el Grupc Substituyente a representa un grupo que
consiste en un atomo de halégeno, un grupo C1-Cs alquilo,

un grupo Cs-Cs hidroxialquilo, un grupo alquilo halogenado

mismo tal como se describe en la reivindicacién 1,
caracterizado porque R' es un grupo 1-etilpropilo, un grupo
fenilo que puede ser substituido con 1 a 3 grupos
seleccionados independientemente de un étdmo de

halégeno, un grupo C1-Ce alquilo, un grupo C1-Cs alcoxi, un

grupo alcoxi halogenado Ci-Cs y un grupo :amino, o un ’ |

grupo 2,3-dihidro-1-benzofuran-6-ilo.
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@ Datos de identificacion del solicitante o de la persona que presenta la solicitud L}/
€ Descripcién de la invencion
& Dibujos de ser estos pertinentes []
¢ Comprobante de pago de las tasas establecidas [
COMPLETA [ ] INCOMPLETA [ ]

i} £
DISENO INDUSTRIAL [ ] ‘&'
€ Indicacion de que se solicita el registro de Disefio Industrial [ ]

@ Datos de identificacion del solicitante o de la persona que presenta la solicitud []

@ Representacion grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el diseno

& Comprobante de pago de las tasas establecidas [ ]

COMPLETA [ ] INCOMPLETAT 1]

ESQUEMA DE TRAZADO [ ]

€ Indicacién de que se solicita el registro de un Esquema de Trazado [ ] .«

@ Datos de identificacion del solicitante o de la persona que presenta la solicitud [1 %

@ Representacion gréfica del esquema trazado [ ]

¢ Comprobante de pago de las tasas establecidas [ ]

INCOMPLETA [ ]
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SUAREZ DE PAEZ LUZ CLEMENCIA
Apoderado (a) y/o Representante de
DAIICHI SANKYO COMPANY LIMITED

REFERENCIA Radicacidn No. 9 125396
Solicitud internacional PCT/JP2008/056541
Fecha inicio fase nacional 05/11/2009
Tramite 11
Evento 378
Actuacidn 430

Oficio No. )
Y2531
Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene 1la copia,dei documento en que consta la cesidén del
derecho a la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidn 486 de la Comisidn de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberan legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
cédigo de Procedimiento Civil, Cuando se trate de las declaraciones a que hace
referencia la Regla 4.17 1ii) del Tratado de Cooperacidén en Materia de Patentes
PCT., el alcance de las tales declaraciones se determinard seglOn ' indiquen
claramente una cesidén de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Unica de Super1ntendenc1a de Industrla Y ‘omerc1o
e /1 v

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para gque dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud se
considerara abandonada y perdera su prelaciénm.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

ALIX CARMENZA E§PEDES DE VERGEL
Directora Nuevas Creaciones (c)

anteraor requerimiento fue notificado por fijacién en lista de
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Al contestar favor indigue el nimero ' Sede Centro: Carrera 13 No. 27-00 pisos 2, 5, 7 y 10 PBX: 5870000
de radicacidén consignado en el rdtulo Sede CAN: Av Carrera 50 No. 26 - 55 int.2. Tel 5880070
. ' Call “Center 6513240. Linea 01800-910165

Web wwidtsic, gov.co e- -mail: 1nfo@sic.gov.co



