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Tramite : 011
Evento : 378
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Referencia : Expediente No. 06.098.507
Asunto X Solicitud de Patente para 1,3,4-OXADIAZOL-2-ONAS
COMO MODULADORES DEL PPAR DELTA Y LOS
USOS DE LAS MISMAS.
Solicitante : AVENTIS PHARMACEUTICALS, INC.
Clase : AB61K 031/4245, CO7D 271/000
Publicada en : La Gaceta No. 574 Del 30 de marzo de 2007
Fecha de Solicitud : 29 de septiembre de 2006
1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma, actuando

como apoderado en el asunto de la referencia, atentamente, solicito se efectue el examen
de patentablhdad de la solicitud en referencia presentada de acuerdo con el Capitulo | del
PCT y segun lo establecido en el articulo 44 de la Decisién 486 de la Comision de la
Comunidad Andina. Para tal efecto presento junto con este escrito el recibo por valor de
$404.000.00, que corresponde a la tasa fijada segin lo dispuesto en la resolucién No.
36155 de 28 de diciembre de 2006.

2. Presento junto con este escrito el documento de poder otorgado por la compaiiia
AVENTIS PHARMACEUTICALS, INC., con el fin de continuar y llevar hasta su
culminacion el tramite de administrativo de la patente de la referencia.

3. Ruego atentamente a la Sefiora Jefe se sirva ordenar que se anexe este recibo
para que se efecte dicho examen y se continlie con el tramite de la solicitud.
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EMILIO FERRERO
T.P.A. No. 31.929

Seiora Jefe,

COLO 15896 841 006 4
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No. M-2007-107204\FBH

NIT 860.041.367-3
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
TINA M WISBESKI

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
TINA M WISBESKI, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 5TH DAY OF MARCH 2007

BY: Bradley Abelow, NEW JERSEY TREASURER
NO. A284990

SEAL/STAMP: 10. SIGNATURE
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ABOGADOS

"EDIFICIO SISKI
CARRERA 4a N° 72-35
BOGOTA, 8 - COLOMBIA

REPRESENTACION Y PODER

e

Representacién y Poder con autenticacién notarial y
Apostille para patentes, modelos de utilidad, disefios
industriales, marcas de fabrica, nombres comerciales,
ensefias, nombres de dominio, lemas comerciales, licencias.

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, sl_ogms, licenses.

REPRESENTATION AND POWER-OF-ATTORNEY

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

AVENTIS PHARMACEUTICALS INC

domiciliado (s) en/of 300 Somerset Corporate Boulevard

Bridgewater, New Jersey 08807

United States of America

p@l presente nombramos a EMILIO FERRERO, tpa. 31929; LUZ
CLEMENCIA DE PAEZ, tpa. 23555 y DANIEL PENA, tpa. 65.620,
domiciliados en la Carrera 4a N° 72-35, Bogotd, Colombia, en
obedecimiento a lo dispuesto en el paragrafo lo del Articulo 543 del
Cédigo de Comercio, el primero como principal y los deméis 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 reemplazard 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 tales casos, el representante
principal, o el primero, o segundo suplente, en su caso, 0 ambos,
declararan su intencién de no ejercer la representacién mediante
declaraci6n autenticada por Notario Publico en Colombia, o por Notario
,) Funcionario Piblico, o0 Cénsul de Colombia, en el extranjero; y si
ratare de impedimento, con el certificado respectivo. Si alguno de
los nombrados faltare definitivamente, el siguiente tomard su lugar.
Cuando cesare la ausencia o impedimento del representante principal, o
de su primero o segundo suplentes, en su caso, podran ecjercer la
representacion, en su orden, uno u otros segdn el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el ejercicio de la
representacién por el primero, segundo o tercer suplente en su caso.
Ademds, 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) Obtencién de patentes de invencién, modelos de utilidad y
disefios industriales; el registro de marcas de fébrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres
comerciales, ensefias, nombres de dominio, variedades vegetales y
denominaciones de origen; su renovacién, traspaso, cambio de nombre
o domicilio, cancelacién voluntaria; y el registro de licencias de uso de
esos derechos; b) Las acciones de competencia desleal, proteccién del

© CAVELIER ABOGADOS
WPPODEO(1-181

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929,
LUZ CLEMENCIA DE PAEZ, tpa. 23555 and DANIEL PENA, tpa.
65620, domiciled at Carrera 4a N° 72_35, Bogot4, Colombia, the first
as principal and the others as alternates, in the order of their
appointment, as our representatives for all industrial property matters
with faculty to receive notifications and to appoint attorneys in and out
of Court. The first alternate shall replace the principal in case of his
absence or of temporal or definitive impediment. The same rule wiil
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 turn 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
nd at such time. In

first, second or third alternates in their turn shal
addition, we grant a Power of Attorney in favolf of the above named
attorneys—at_law so that they may obtain thesprote
industrial property and ag&ﬁ@b" th umfair ompah 0B, 15

purpose I (we) authorize thc §8id'§ttbmeys" £2 ssmt m@-mﬁﬁefore
any authorities or persons, _w1th or- w1thout Jurlsdlcuon spccmlly ‘those
administrative, administrative conteflifus/idhg POQRPL as well as
before Arbitration Court, in ‘all matters concerning. the followmg a)
Obtainment of patents, utxhty models and industrial- dcstgns, the
registration  of trademarksv . collectlve v defenswe dngs Perwce
marks, slogans, commerc1al names trade ‘embléfis, - domaitt names,

vegetal varieties and denominations of origin; its renewal, assignment,

change of name or domicile, voluntary cancellation; and the registration
of licenses of use of the above rights; b) Actions of unfair competition,




’ we oo
consumidor, oposiciones u observaciones, cancelacién administrativa y

judicial, nulidad, medidas cautelares, concesién de licericias, la tutela,
la proteccién de secretos industriales, y en general los juicios civiles,
penales, administrativos 0 contencioso—administrativos relacionados
con estos derechos; acciones y procesos que promovamos O S¢ 1nos
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

| =
| - Thg

protection to the consumer, oppositions or observations, administrative
or Court 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.

27 Day of February 2007

en/in Bridgewater, New Jersey United States of America

por/by  Andrea Q. Ryan, Assistant Secretary

© CAVELIER ABOGADOS
WPPODEO01-181

Firma/Signature W u,{,(e ZgM




NOTARIAL CERTIFICATE
(Corporation)

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

On this 27" day of February, 2007, personally appeared before me, Andrea Q. Ryan,
Assistant Secretary, known or identified to me to be the individual described in and who executed the
foregoing document, Power of Attorney, and acknowledged the same as a free act and deed for uses and
purposes therein expressed by authority of the said Corporation incorporated under the laws of the State
of Delaware, United States of America.

I further certify that said authority, dated December 19, 2003, is based on a Resolution of the
Board of Directors of said Corporation, which I have seen, appointing the said individual Assistant
Secretary with full power to sign the foregoing document on behalf of the said Corporation and that the
purposes for which said document is granted are within the scope of the objects or activities of said
Corporation,

SEAL

ary Public

Tina M. Wisbeski
Notary Public, State of New Jersey
My Commission Expires August 5, 2009

Cavelier Power of Attorney/ Colombia



TRADUCCION OFICIAL 115/2067 DE UN DOCUMENTO ESCRITO EN
INGLES Y EN ESPANOL DE ACUERDO CON EL CUAL AVENTIS
PHARMACEUTICALS INC, EMPRESA DOMICILIADA EN 300 SOMERSET
CORPORATE BOULEVARD, BRIDGEWATER, NEW JERSEY 08807,
ESTADOS UNIDOS DE AMERICA OTORGA PODER A EMILIO FERRERO,
TPA 31929; LUZ CLEMENCIA DE PAEZ, TPA 23555 Y A DANIEL
PENA, TPA 65620.
EXPEDIDO Y FIRMADO HOY 27 DE FEBRERO DE 2007 EN
BRIDGEWATER, NEW JERSEY, ESTADOS UNIDOS DE AMERICA, POR
ANDREA Q. RYAN, APODERADO
FIRMADO: (ILEGIBLE)

CERTIFICACION NOTARIAL

(SOCIEDAD)

ESTADOS UNIDOS DE AMERICA
ESTADO DE NUEVA JERSEY
CONDADO DE SOMERSET
DECLARACION JURADA
Hoy 27 de febrero de 2007, comparecid personalmente ante
mi, ANDREA Q. RYAN, apoderado, conocido o gquien se
identificé ante mi como la persona descrita y quien firmd
el documento precedente, poder, y reconocid el mismo como
un acto de su libre albedrio para los usos y objetivos
alli expresados, mediante autorizacién de dicha sociedad,
constituida de acuerdo con las leyes del estado de

Delaware, Estados Unidos de América.

Ademads certifico que dicha autorizacién, de fecha 19 de

diciembre de 2003, se basa en la resolucidén de ﬂ’*“v*~w
! \

. _37?(»..,«3“' .
directiva de dicha resolucién, que he visto, y desig

W LT ket Y v-' P
0. N

i

dicho secretario asistente con plenos poderes paﬁa_fiﬁ%éfﬂﬁ)ZUU7 i

el documento precedente a nombre de dicha empresa  y que
g T Tl
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los objetivos para los cuales se otorga dicho dOEHUMeT s * - e wior!



estan dentro del alcance del objeto social o actividades
de dicha sociedad.
FIRMADO: TINA M. WISBESKI.
SELLO: NOTARIO PUBLICO, ESTADO DE NUEVA JERSEY, MI CARGO
VENCE EL DE AGOSTO DE 2009.
APOSTILLA
(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1961)
1. PAIS: ESTADOS UNIDOS DE AMERICA
Este documento publico
2. ha sido firmado por TINA M WISBESKI
3. qu%gpwfgtﬁa en su calidad de NOTARIO PUBLTEO DE NUEVA
JERSE; “ﬁﬁ

4., y lleva el sello/estampilla de TINA M. WISBESKI,

NOTARIO :
CERTIFICADO
5. en Trenton, Nueva Jersey 6. el 5 de marzo
.

de 2007 oy e
7. por: Bradley Abelow, tesorero de Nueva Jersey
8. Certificado numero A284990

9. Sello: (ILEGIBLE) ;i
10. Firma: BRADLEY ABELATI

COLO- 15896-841-006-4

WPCLO0O02G ID 8837

Bogota, 16 de mayo de 2007.

Edugrdr Taicis Nogaes
sTRADI? 5 DFICIAP
WG - ERPARG  WNGLER
Res 34 Fobrore da 1978

e §
sned



RIRISTERID OE
RELACIORES
~~+ Y TERIGAES

q.119
edead 08 SC:Elmbo

CUYAFIRMA APARECE ENEL
BOCUMERD PESEMPER

A5 FURCIEHES (WBICADAS .

ND ASUME
PESPONSABILIDAD
PELTEYTA

NI MY 17 P12 15
Bom

JEFE O LEGATIZACIONES
* BOGOTAD.C.

e
= S

W
STROSET G g
F,

£

)

Zt WVLOGUS 3 SSUNYS

VIt v_ON V1S3 N3 (SOT3) 72
HOd VAVELSIOIY VINYIZ VI NOY (1)3GIgMGD

Y -" ';ﬂ;}lﬂn’, ’:

[
e 55 ot a0




Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 06-98507

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
| ‘. FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No §74 DE
| FECHA 30 DE MARZO DE 2007 EL TERMINO HABIL SENALADO POR LA LEY

| EXPIRA EL 03 DE JULIO DE 2007

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién

en la gaceta de Propiedad Industrial, deberad solicitar y cancelar el examen de
| patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
| establecido en el Articulo 44 de |a Decision 486/2000.

‘ SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
S NO X

4
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WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

€ o

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) Internations] Patent Classification 6 :
AG1K 31/42, CO7D 263/30 Al

(11) International Publication Number:

(43) International Publication Date:

WO 96/13264

9 May 1996 (09.05.96)

(21) International Application Number: PCT/US95/14100

(22) International Filing Date: 31 October 1995 (31.10.95)

(30) Priority Data:

08/332,667 1 November 1994 (01.11.94) us

(60) Parent Application or Grant
(63) Related by Continuation
Us 08/332,667 (CON)
Filed on 1 November 1994 (01.11.94)

(71) Applicant (for all designated States except US): ELI LILLY
AND COMPANY (US/US]; Lilly Corporate Center, Indi-
anapolis, IN 46285 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DOMINIANNI, Samuel,
James [US/US]; 6010 East 56th Street, Indianapolis, IN
46226 (US). FITCH, Lors, Louise {US/US); 5720 Susan
Drive, East, Indianapolis, IN 46250 (US). SCHMIEGEL,
Klaus, Kurt [US/US]; 4507 Staughton Drive, Indianapolis,
IN 46226 (US).

(74) Agent: LAMMERT, Steven, R,; Bames & Thomburg, 1313
Merchants Bank Building, 11 South Meridian Street, Indi-
anapolis, IN 46204 (US).

(81) Designated States: AL, AM, AT, AU, BB, BG, BR, BY, CA,
CH, CN, Cz, DE, DK, EE, ES, Fl, GB, GE, HU, IS, IP,
KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD, MG,
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE,
SG, §I, SK, TJ, T™M, TT, UA, UG, US, UZ, VN, European
patent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, ML, MR, NE, SN, TD, TG), ARIPO patent (KE,
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With international search report.

(54) Title: ORAL HYPOGLYCEMIC AGENTS

(57) Abstract

Antihyperglycemic compounds selected from the group consisting of C-substituted pentacycloazoles and N-alkyl-substituted

pentacycloazoles.
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WO 96/13264 | | PCT/US95/14100

Background of the Invention

This invention relates to C-substituted
pentacycloazoles containing hetercatoms in the 2, 3 and §
positions of the pentacycloazole ring and N-substituted
pentacyclcazoles containing nitrogen atoms in either the 2
and 4 positions or in the 3 position of the pentacycloazole
ring.

Ellingboe et al. state in the J, Med, Chem.,

Vol. 36, pages 2485-2493 (1993), which is hereby incorporated
by reference, that drugs currently available for the control
of the hyperglycemia associated with type 2 (non-insulin
dependent) diabetes mellitus possess significant liabilities
or efficacy limitations and that considerable effort has been
directed toward the development of novel, orally active
antihyperglycemic drugs. They also state that many of these
new compounds incorporate a relatively acidic heterocycle
which serves as the pharmacophore responsible for
antihyperglycemic activity, such as thiazolidine-2,4-dione,
tetrazole and oxazolidine-2,4-dione rings. 1In an earlier
paper, J. Mel. Chem. Vol. 35, pages 1176-1183 (1992), which
is hereby incorporated by reference, Ellingboe et al.

SUBSTITUTE SHEET (RULE 26)

& 193
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described a number cZ antihyperglycemic agents, which contain

¥-1,7,2,3-oxachiadiazole Z-oxide ring, appended

an acidic 2
via a methylene &ridge tc numercus aromatic stems. Kangi et
al. E.P. 177, 3583, which is hereby inccrporated by reference,

disclose antihypergiycemic thiazolidine pharmacophore

appended via a methylene tridge to suitable aromatic systems.
The general object cf this invention is to provide

new antihyperglycemiz compounds based cn new pharmacophores.

Cther cojects appear nereinatter.
In one aspec:. this invention .s an

Eammen b
-

antinyepergliyrcemic compound selected freom

Ted penta:y:iua-o'e pharmaccsnere cocncaining

netercatoms -n the 2.2 and £ position ci the pentacyclcazole

ring and N-substituted pentacycloazole pharmacophore
containing nitrogen atoms in a position selected from the

group consisting of the 2 and 4 positions cf the

pentacycloazole ring and the 2 position of the pentacycloazole

Z-supszizu

ring.
In a second aspect., this inventicn is an
antihyperglycemic composition comprising a pharmaceutically

acceptable carrier., Ziluent or excipient and an effective

amount :f an antihypergiycem:ic
nsisting C-supstiTuted pentacycliocazoie pharmaccthore

sompound seiected Ircm the

=

containing hetercatoms :in the 2.3 and : position of the
pentacyclicazole ring and N-alkyl substituted pentacycloazole
pharmacophore ceontaining nicrogen or other hetero atems in a
positizn selected from the group censisting of the 2 and ¢
positicns cf the pentacycloazole ring and the 3 position cf
the pentacycloazole ring.

In a third aspec:, this invention is a method of
reducing the hyperglycemia agscciated with non-insulin
dependen: diabetes mellizus which methcd comprises orally
administering to a mammal, such as a human, & therapeutic



PCT/US95/14100

WO 96/13264

wm

30

-3-

dose of an antihyperglycemic compound selected from the group
consisting C-substituted pentacycloazole pharmacophore
containing hetercatoms :n the 2.2 and 2 position of the
pentacycloazole ring and N-substituted pencacycloazole
pharmacophore containing nitrogen ateoms in a position
selected from the group consiscting of the 2 and 4 positions

of the pentacycloazole ring and the 2 position of the

pentacycloazole ring.

We have now found that the opjects of this
inventisn can be attained with antihvperglycemic compounds
having & C-substituted pentacycizazole pharmacophore
sontaiLning heterpatcms - the 2. 2 andé I position of the
pentacyclioazole raing ¢r an N-alkvi-substituted
pentacyclicazole pnarmaccphore (where the alkyl group has 1 to
-2 carpcn atoms) containing nicrogen atoms in both the 2 and
{ pcsizions or in the 3 position cf the pentacycloazole ring
wherein the pentacycloazole ring is linked to a suitable
aromatic system utilized with pharmacophorecs responsible for
antihyperglycemic activity by an aliphat:ic group of 1 to 2
carpen avoms and a carbon atom of said aliphatic group is
bondez directly to the pentacycloazole ring. Our studies
nave shown that other things being eguel. many other

wning different pentacycigazeole moleties, .ack

n

sompounds conts
the antihyperglycemic activity cf the compounds of this
-nventicn. Further, .1t appears that if the pentacycloazole
moiery is linked to the same aromatic system by an isomeric
aliphatic group having no carbon atom bonded to the
rentacycloazole ring, the compound lacks antihyperglycemic

- -

actIvicy For example, when a -CHy-5- linker was employed,

he zompound was inactive when the "$-* part ¢f the linker
was tonded to a C-pentacycloazole moiery and active when the

PR

“CH~-* part cf the linker was bonded to a C-pentacycloazole
moiet:. Likewise, when the pharmacophore was bonded directly

Tes
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\antihyperglivcemis activizy.

-d-

to the aromatic moiety without an aliphatiz linking group,

the compounds were inactive.
while Mullican ec al. in the J._Med, <hen.,
1090-1099 (19893) disclose a C-substituted-

Vol. 26, pages
2.3,8-triazole linked through mechylene to a 4-hydroxy-3,5-

dibutylphenyl moiety &t page 1091 and Boschelli et al. in J.
Med, Zhem., Vol. 25, pages 1802 to 1810 (1993) disclose a C-
substizuted pencacycloazole containing hetercatoms in che 2,3

and 5 position linked through methylene to a

dichlorophenviaminophenvl group moiety &at page 1804, neither

or suggests that the
further, =2 the pest zZ our

article deszrice compounds have

n

3

'
[B]

nowiedge neither the 4¢-hydroxy-3,S-dibutyvlphenyl moiety nor

i
the dichlercpnenviaminephenyl group have been used with
pharmacophores responsible for antihyperglycemic activity.
The compounds of this invention can be represented

'y

by the structure

Ar-(Gig.1-(CHz)p.1-CHa2

The bond of attachment tc Z is assigned number 1 as

Z2llowing schemat:c structure formuia (I):

e 1

described in the

(I)

where each Q is independently C, N, O, or § as described in

the fczllowing definicion of 2.
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Z is a C-subst:zuted pentacycloazole containing
hetercatoms in the 2, 3 and & positions of the
pentacycloazole ring or an N-substituted (N at position i)
pentacycloazole containing N acoms in either the 2 and 4

5 positions or in the 3 position cf the pentacycloazole ring; G
is oxygen or sulfur; m and n are whole numbers ranging from 1
to 2; and Ar is a suitable aromatic system.

In somewhat greater detail, 2 can have any of the
structures :inclusive cf double pond tautomeric Zorms as

10 follows:

1,—(‘

g

r O
!
L

. O,

o]



PCT/US95/14100 \/?/g

WO 96/13264
| s
-6~
X2
}— '\'}{ F AN‘Y
/:Xat i 4;&‘"X3
N N

15

X
MH =N
-_-ﬁ?:;::&==xl -—-bz——_ X1
X X
--441 r/j¥==xx —-_IZ\ 4;L‘32
5 ) N

Y2 is -SR; and each R is independently
propyl and butyl.

wherein Y1 1is O or &;
selected from H, methyl., ethyl,
Ar can be any suitable aromatic system ucilized

with other pharmacophores respensible for antihyperglycemic

activity such as those discliosed in the aforesaid Ellingboe
et a.. articles:; the aforesaid Kangi er &i. E.P. 177, 353;

2, No. &t pages

-
I3
3

i Lher  Shaw~ 291° ., Vol.
5 l); Cantello er al. E.?. 415605; Zlark et
al. U.§. 4.,791.125; Kees U.S. 5,183.825: Goldstein et &l. WO
93/00343; Hindley E.P. 306,228 all of which are hereby
incorporated by reference. Accordingly., the aromatic systems
can range Ircm simple dihydronaphthalene moieties in U.S.
£,183.82% o aromatic ringes linked to herterocylic rings.

The preferred aromat.c systems can be represented

7-{(CHp/p={G')-Ar -
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s a divalent arylene moiety, such as phenylene,

wherein Ar'
chleoropnenylene, etc.; G' is O

methy!l supbscituted phenyiene,
or £; and Y is a cycloalkyl ring, such as methylcyclohexyl, a

Subst:tuted cr unsubstituted aryl group cr a heterocyclic
Zrom 1 to 6. An

w

such as 2-phenvl-4-oxazolyl:; p is a number

illustrative Ar' group is shown in formula (II):

10
As .3 demonstrated in the Examples, the various C-

subst.tuted pentacycloazole compounds of this invention can
be prepared by rcutine techniques. For example, C-

2.2.5-triazoles can be prepared by reacting

substituted 2,3
15
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A C-substitucted Z,S-diazole can be prepared by
reacting ArCHaCN « CH3OH + HCl o form ArC(=NH3)OCH3*Cl-
followed by Na in CH3iOH zc form an amidoxime and then
treating with carbonyldiimidazole.

A C-subpstituted-1,3,4-oxathiazolin-S-one can be

prepareé by ccnverting

ArCH-COCH\

IC the azmige I:l.owed Ty Tysiization with

[l

chlorocarsenyizulifenyl chicride.
A C-substituted 1,2,4-thiadiazolin-S-one can be

prepared by reacting ArC{sNH>)OCH3*Cl~ described above with

n
tn

sodium hydride and cyclizing with chlorocarbonylsulfenyl

chloride.
A N-substituted azole can be prepared either by

reaction route (1) or (2) below:
(1) Reacting ArCHO with semicarbazide
hydreochloride fzllowed kv reduction with boron
nyvdride and cycliczing with carbonyidiimidazole or:

(2} Reacting ArCH;NH,; with sodium cyanate and

i

cyclizing with diechyl oxylate.

The ccmpounds of this invention and salts thereof
exhibit excellent blood-glucose and blood-lipid lowering
in mammals (e.g., mouse, rat, dog, cat, monkey,

horse, and human beings), and show a low degree of toxicity

in terms cf both acute and supacute toxicities. Therefore,

accions

the compounds and salts therecf are of value to human beings
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for the treatment of hyperlipemia, diabetes and their

complicacions.
The compounds c¢f this invention are generally

compounded with “"pharmaceutically acceptable* carriers,

diluents or excipients. which are compatible with the other

ingredients of the formulaticn and not deleterious to the

recipient therecf. The specific dose of a compound

administered according to this invention to obtain
therapeutic or prophylact:ic effects will, cf course, be
determined by the particular circumstances surrounding the
case, :ncliuding, I2r example, the compound administered. the
sracizcn and the conditizn being treated.
contain & non-toxic dosage level of

-
-

e

route I admin
Typicel daily doses will
from abou: C.01 mg/kg to about 50 mg/kg cf body weight cf an
active ccmpound of this invention. Preferably the
pharmaceutical formulation is in unit dosage form.
dosage form can be a capsule cor tablet itsell, or the

apprcpriate number of any of these. The quantity of active
ingredient in a unit dose cf composition may be varied or

rom about 0.1 to about 1000 milligrams cr more
It may be

The unit

adjusced £
accerding te the particular treatment involved.

that it may be necessary to make rcutine

z the dosage debending cn the age and zondition
The dosage will also depend cn the route of
The compound can be administered by a variety

apprec:ated
varizticns T
of the patien:.
adminiscration.
of rcutes although oral is greatly preferred.
Pharmaceutical formulations ¢£ the invention are

prepared kv combining (e.g., mixing) a therapeutically

effeczive amount ¢f the compounds cf the invention together

pharmaceutically acceptable carrier cr diluent

with =
making the composizions cf the present

therezicr. In
che active ingredient will usually be admixed with

a carrier, or diluted by a carrier. or enclosed within a

e
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Example 12

Preparation of:
3-[(4-{2-i{2-Phenyl-d-oxazolyl:ethosxy pnenylimethyl]l, 2,4~

triazolin-3-one.
: N’ NH

To an ice-cooled suspension of $.87 g (0.155 mol)

of LiAlH4 in 700 mL of Et;0 was added a solution of 35.53 ¢

f ethyl Z-phenvl-4-oxazoleacetate in 300 mL of
The temperature <Z the reaction

’J
tn
O
l—‘
w
[ =N
=

8]

—

~
-
)

-

.S hour period.

o}

agddizizn was kept beiow 1% fcr

‘. After szzirrin
‘Z the reacrticn was decomposed TV tnhe addition
tCac and 32.5 mL of HpO. The mixture was

concentrated in vacuo

- -
2 hours at =

1 o

20 <Zfiltered througn annydrous NasSO4 and

to leave 28.1 g of eil. Distillation cf the crude cil gave
122.52 g, 81%, bp 120-

2-(2-phenyl-4-oxazolyl)ethanol ‘232

122°C/.05-.26 mm/ &s an cil whizh solidified cn standing.
Z, €9.83; ¥, 5.86;

Elemental analys:s for C;3H1iNOz. Caled.: <2,
e0:; N, 7.49.

[0

rh
4
w
e
O

5 N, 7.40. rFound: ., 69.78; H, €.

’

ty
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Elemental analysis Icr CopHagNg¢Cl:, laled.:

Tound: T, 66..4; H, £.11: N,

C, 66.29; H, £.01; 11, 15.46.
deltza 2.944 .=, ZH),

15.4.. ¥FD-MS mse 322; NMR (IMSQO-dé6::
3.585 s, ZH), 4.1985 (=, 2H), £.870 (2, 2H), 7.113 (d, 2H),

R
7.464-7.482 ‘m, 3H), 7.898 - 7.828 (m, 2H)., 7.§883 (s, 1lH},

11.104 (s, 1H), 21.198 (s, lH).

.

Example 13

Preparation cf:
S-[(4-:2-:Z-Phenvl-i-oxazolyl)ethoxy phenylil methyl]Zl,3.4-

cxaciaztlin-l-2ne,

A solution of 1.4 mL of phenyl chlorcformate in 20

mL of CHaCly was added to a stirred mixture of 3.45 g of
B, 1.5 mL of Py and 800 mi of

hydraz:de frcm EIxample 1 Part 8,
CHaCl> at 15°C After stirring fcr two days &t 2S5°C, €30 mL
of soivent was rzmoved and the mixture was c:tirred fcor

5 Tring the

Methvlene chlcride was zdded

anotner Swv vs., Met chlizr:
00 mL and the reaction was washed
€% citric acid, HL0

(1]
9]
3]
¢ l;

w

total volume =2
successively with aqueous NaHCC3, aqueous
Evaporaticn oI the sclivent

and dried over snhydrous NasSOgq.

after filtraticn left 4.9 g of residue which was
chromatcgraphed c¢n 120 g of silica. Zlution with 1-2% MeOH
in CHyC.>» gave 1.9 g cf a mixture cf intermediate
phenoxycarbony . nydrazide and product 1,3, 4-oxad

kK in CHpClz provide

i ia
Further elution with 2% MeOH :in Z

oy
O
'._
'
1
Q
e |
o

2
d

recovered starzing hydrazide.

o)
o
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The 1.9 g of the above mixture was dissolved in 175
mL of EtOH and treated with 30 ml <Z 1N EaOE for 2.% hours at
25'C. Afrer acidification with agueous EC.l, the solvent was
removed and the residue was dissoived in CHClj3, washed with

E»0 and brine and dried over anhydrcus NapSO¢. FRemoval of
the solvent lef: 2.0 g of white soclid which was
recrvstallized from 50 mL ¢f MeOH to give 1.3 g of 5-[(4-(2-
(2-phenyl-4-oxazolyl)-ethoxyiphenylimethyl]l,3, 4-oxadiazolin-

Z-one (56%, mp 142-144°'C).
Elementel analysis for CpgH19M304, Calcc.: C,
65.21, E, 4.72, 1, 11.5¢. Found: T, €3.84, H, 4.80, N,
ISR FD-M: moe 3{3; MNME O (DMEC-CGSr: delts (T, 2H), 2.7°9
s, 2, $.20% .o, 2H:, ©.8C02 .Z, ZH., T.135 {d, ZH:, 7.48653-
7.483 «x, 3H), T.90%5 - 7.931 (m, 2H!, 7.%88 (s, 1E}, 12

{br.s, 1H).

Preparation of:
3-[{(4-(2-(2-Phenvi-4-oxazolyl)ethoxy)phenslimethyl]l,6 2,4~

oxadiazolin-S-one.

o

}.:
N 0
AT

C

\ L—;-@—c&c =NY) NHOH
N

169
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Example 15

£:

Preparszion v
henyl-4-oxazolyl)etnoxy:phenylimethyl]l,3, 4-

°c
£-((4-i2-i(2-p

(§3)
[8)
*®
o
ot
e 3
+
s
™
o]
-
’J
o
]
o
[
(o]
3
o

A :.
- PreparzI.in o
C
©_< | ~ CH;CONH;
A soluzizn of 0.5 g of methyl ester c-Z Example I Part =, 50
z o cf MH4C.l and 40 mL cZ MNH4OH was =zzirred at

w
:3
t
0O
th
>
Z
o
O
-
¢
t

nw a

The MeCH was part.ally removel, and thg realfilon mixiure was
Ziiutec with HaI. The sclicd precigitate was -l.terel, washec

with H-2 and dried to give 4-{(2-({Z-phenyl-+4-oxazolyl)ethoxy)-

20 czhenylazetamide 'J.39 g, 82%., mp 180-182.5°C).
Elementel analysis for C3jgHjgNaC:, Calcd o
79; %, £.83; M, 8.6%. Found: T, 70.54; H, 5.72; N, £.50

' e

0
FD-MS: mse III; NMR /DMSO-d6;: delta 2.968 [t,

s, 2H), 4.214 'z, 2H), £.788 (br.s. 1), £.865 &, ZH),
23 T.I50 2, 2H), T.2%84 (br.=z, 1lH), 7.483-7.35304 m, 3H), 7.928-
-0 T, ZH), 2.003 =z, 1H)



WO 96/13264 PCT/US95/14100 H,é
] é@

-45-

Part - The mixture was csc-orred for 2.5 hours at 285°'C and

amine was added foliowed by 3.70
mL of chlorocarponvisulfenyl chloride. After s:zirring fzor 18
hours, the reaction mixture was poured into H»0 and extracted
The EtOAcz layer was washed with H>0O, brine and

25.0 g cf diisoprepylethyl

£ with EtQOAc.
dried over anhydrous NasSC4. Afrter Ziltrtion and evaporation
cf the solvent, the dark cil was chromatographed cn 220 g of
silica. =lution with 1% MeOH in CHaCl, afforded 2.2 g of
id which was recrystallized twice Irom a mixture ci CHpCls
10 and hexanes > 7.4 cf 2-{(4-{2-(2-phenyl-4¢-

give /.= cs
: il.,2,d-chiadiazciin-S-one 41%.

mp L130-122°70.
Zlementa. analysis for C;pH17N2038, Calcd.: C,
63.21, H, 4.52, n, 11.C7. ~Found: C, §3.10; H, 4.61; N,
881 !z, 2H),

5 11.07. ~FD-MS: m/e 37%; NMR (DMSO-d6): delta 2.
4.223 (<, 2H), 6.908 (d, 2H), T.172 (&, 2H!,

7.924-7.8567 m, 3H), 2,002 (s, 1H), 12.823 (br.s.., lH).

Exagmple 17

20 Preparaticn of:

l’[(4-{3-52-Pheny‘ 4= oxazo-jl)etnoxy)pnen.-1me:nv 12.2.4-

riazeclid .5-dione.

j\/“"Q cor \f
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days, at whic¢h time TLC showed ccmplete consumpticn of
The cooled sciutizn was acidified wich 1N

starting matceria.l.
ccllected by Ziltcration.

HCl and the resulting precipitate
Purificaticn was effected by recrystallizataicn Zrom MeOH te
provide 1.2 g (43%) c¢f product &s whize needles, mp 17%-

181°¢C.
Ana.. Cal. Zzr C28H22N403 2. 71.22; H, 5.06; N,

22.78. Found: I, T1.1X1; H, £.14; ., 122.97 IR: .719%cm—:

MS: mre 4I% :IMF. 2,87 (=, 2H), .73 s, ZE), 3.19 (=,

2"y, £.72 4. IRy, 8.85 (g, 2h), T.I2 (dd, ZHI, T.34 (m. 3®),

TLE3 m, IR TLET oom, ZHY, ZLL2 s, lR), LIL.UTL s, LE,

MackoZo ams Taecuirg

MageE < e

Compounds were rested f£or antihyperclycemic

activity according tc the protoccl described in A.M. Gill and

"Effects of Ciglitazone on Endogenous Plasma Islet

T.T. Yen,

Amylo:d Polypeptide and Insulin Sensitivity :in Obese-Diabetic
viable vellow Mice" Life iences 43, 703-71C (1991:. The
mice used -.n these tests were obese-diabetic -riable vellow

mice Izrm the inbred Lilly colony. They were noused

iransparent Slasti cages with bedding. Purina

5008 :product zI Puraina Mills Inc., °

Fond Du Lac, I 54835-3517 UsSa) and water were available ad

iibitum. The ambien:t temperature cf
and lights were cn from 0600 o .1800.
effects ¢f the candidate compcunds,

cthe animal room was 28°cC

To s:zudy the
diabetiz wviable vellow (VY) mice were
oups for each candidate cempounc. One
5008 Chow and one

twelve male cbese

divided intc Two gr

Jrcup was Ied mesh Cor repellezized Purina

grour was fgd tha same chow (mammal focd) containing the
Zcrzh below in

indicated amount I candidate zompound as set
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the Table. 3odv weight and
and tlood sampies
init:ated and asfzer .4 da
blood giucose lLevels of mic
reported as a percentage c2
untreated ccntrcls cn day -
initiel walues &y less than

rcent 2
lary

(]

The dose -5 the p
feed 'mesh cr repell

ar
— -

2ed. .
a

PCT/US95/14100

fo0d consumpticn were monitored
befcre the experimern: was

cf treatment. In the Table, the
€ given the test compounds are
the Initial value as compared to
< cI treatment. Reduc:tions c¢f the
20% are regarded as :inactive.
compound Lncerporated into the
The ccrresponding data for

T comparison.

yE)
12
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[57] ABSTRACT
There are disclosed compounds of the formula

R!
R} X
\'/, z
Y —I R?
R2
wherein
X is
R4
i
—C= or —N=;
Y is
~—C=N—, —N-"=(l:-". —C=C—, =0, =S§=— or =N—;
R4 R" ]'{4 I|{4 R4

Z is —(CH2)»,O—, —(CH3),S—,

A
=(CHy),N—, =—C==N=, —(CH;),$—,

ke

~(CH3),S03=, =C=2C— or ~CE=C=;

R* R4
Rlis
T ..
—(CHy)sN—SO3RS, —CHCH;N=~R®, ==(CH3)p=~C~~NSO2R5,
ks
O R¢

Il | i
—(CH3),C—ORY, =(CH2),C—N—0OR¢, (CHz)s~C—NHNH;,

o]
NO (¢} 4

CUSN
-(CHZ)n-< Il -(CH:),,—L\ _N—Réor
N

N

I
SCH;CHyC—R7
-CH ;
N
SCH;CHzﬁ—RS

nis 0-5;

R2 is hydrogen, loweralkyl, loweralkoxy, lower alk-
oxycarbonyl, trifluoromethyl, nitro, cyano or halo;

R3is

R? R2
-(CHZ)MWO " O |

W represents a bond or —O—, —8— or

— N
B

m is 1-15;
R4is hydrogen or loweralkyl;

RS is lower alkyl, monofluoroloweralkyl, diflurolow-
eralkyl, polyfluroloweralkyl, perfluoroloweralkyl

or

(Abstract continued on next page.)
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CERTAIN
3,3[[[2-PHENYL-4-THIAZOLYL)METHOXY]-
PHENYL]METHYLENE]DITHIOBIS-PROPANOIC
ACID DERIVATIVES

This application is a continuation-in-part of U.S. Ser.
No. 311,558, filed Feb. 15, 1989 now U.S. Pat. No.
4,895,953, which is a division of U.8. Ser. No. 103,224,
filed Sept. 30, 1987, now U.S. Pat. No. 4,826,990.

This invention relates to novel 2-aryl snbstituted het-
erocyclic compounds possessing lipoxygenase inhibi-
tory and leukotriene antagonist activity, which are use-
ful as anti-inflammatory and antiallergic agents.

It is known that arachidonic acid (A A) is metabolized
in mammals by two distinct pathways. The metabolism
of arachidonic acid by cyclooxygenase enzymes results
in the production of prostaglandins and thrombozxanes.
The physiological activity of the prostaglandins has
already been amply elucidated in recent years. The
other pathway of AA metabolism involves lipoxyge-
nase enzymes and results in the production of a number
of oxidative products called leukotrienes. The latter are
designated by the LT nomenclature system, and the
most significant products of the lipoxygenase metabolic
pathway are the leukotrienes B4, Cs4, D4 and Es4. The
substance denominated slow-reacting substance of ana-
phylaxis (SRS-A) has been shown to consist of a mix-
ture of sulfidopeptide leukotrienes, Cs, D4 and E4 [see
Bach et al., J. Jmmun., 215, 115-118 (1980); Biochem.
Biophys. Res. Commun. 92, 1121-1126 (1980)].

The significance of these leukotrienes is that a great
deal of evidence has been accumulated showing that
leukotrienes participate in inflammatory reactions, ex-
hibit chemotactic activities, stimulate lysosomal enzyme
release and act as important factors in the immediate
hypersensitivity reaction. It has been shown that LTC4
and LTD, are potent bronchoconstrictors of the human
bronchi [see Dahlen et al., Nature, 288, 484-486 (1980)
and Piper, Int. Arch. Appl. Immunol., 76, suppl. 1, 43
(1985)] which stimulate the release of mucus from air-
ways in vitro [Marom et al., 4m. Rev. Resp. Dis., 126,
449 (1982)], are potent vasodilators in skin [see Bisgaard
et al., Prostaglandins, 23, 797 (1982)], andproduce a
wheal and flare response [Camp et al., Br. J. Pharmacol,
80, 497 (1983)]. The nonpeptide leukotriene, LTB4, is a
powerful chemotactic factor for leukocytes [see A. W.
Ford-Hutchinson, J. Roy. Soc. Med., 74, 831-833
(1981)], which stimulates cell accumulation and affects
vascular smooth muscle [see Bray, Br. Med. Bull., 39,
249 (1983)]. The activity of leukotrienes and mediators
of inflammation and hypersensitivity is extensively re-
viewed in Bailey and Casey, Ann. Reports Med. Chem.,
17, 203-217 (1982) and in Bray, Agents and Actions, 19,
87 (1986).

Accordingly, the biological activity of the leuko-
trienes and SRS’s, and of lipoxygenase as the enzyme
leading to the metabolism of AA to leukotrienes, indi-
cates that a rational approach to drug therapy to pre-
vent, remove or ameliorate the symptoms of allergies,
anaphylaxis, asthma and inflammation must focus on
either blocking the release of mediators of these condi-

tions or antagonizing their effects. Thus, compounds

which inhibit the biological effects of the leukotrienes
and SRS's and/or which control the biosynthesis of
these substances, as by inhibiting lipoxygenase, are con-
sidered to be of value in treating such conditions as

5

30

35

45

S0

55

65

2

allergic bronchial asthma, allergic rhinitis, as well as in
other immediate hypersensitivity reactions.

The invention provides novel compounds of the for-

mula
Rr!
R3 X
\l// z
Y ‘I R?
RZ
wherein
Xis
R‘
—C= or =N=;
Y is
—C=N—, =N=mC=, ~Cz=C—, =0, =~§= or =~N==;
R R4 R4 1‘1‘ R4
Z is —(CH2),0—, —(CH2),S—,
8 7
—(CH3)yN~, —C—=N—, =(CH},$—,

R4

~=(CH32)pS03~, —C=C— or —C=C—;

R4 R¢
Rlis
N ]
~—(CHgz),N=S0sR5, —CHCH;N—RS, —(CH3),—C—NSO;R%,
N
0 o R¢

I ol Il
—(CHp)#C==OR#, = (CH2)sC—N=—0R?, (CH2)»—~C=-NHNH,

il P
Lo o

N
—c{ I N—Ror

N/

il
SCH,CH;C—R’
/
—CH H
scnzcmﬁ—na

n is 0-5;

R2is hydrogen, loweralkyl, loweralkoxy, lower alk-
oxycarbonyl, triflucromethyl, nitro, cyano or halo;

Riis
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R2 R?

= (CH2)mW or ;

W represents a bond or —~O—, —S§— or

—N~;
Lo

10

m is 1-15;

R4 is hydrogen or loweralkyl;

RS is lower alkyl, monofluoroloweralkyl], difluoro- 15
loweralkyl, polyfluoroloweralkyl, perfluorolower-
alkyl or

20
R2

R6is hydrogen, lower alkyl, —COOR* or 25

i
~C—NR);
R7is OR% or N(R4)y; 30

R8is OR% or N(R%9)z;
and the pharmaceutically acceptable salts thereof’

The term “halo” refers to fluoro, chloro, and bromo.
The terms “loweralkyl” and “loweralkoxy™ refer to
moieties having 1-6 carbon atoms in the carbon chain.

The compounds of “he invention can be prepared via
variants of a basic reaction scheme usmg appropnate
starting materials. Thus, compounds in which R1is the
moiety

35

R4
|
—(CH)aN=—S03Rs

can be prepared by the reaction of an appropriate ani- 45
line derivative with an appropriate alkyl sulfonyl chlo-

ride or alkyl sulfonic anhydride as follows:

R4
Rd X |
\(/ ‘Z-z (CH2)»NH
+
Y
RZ
RZ

hal-SO;~R3 or (R950,);0 —=>

R‘
R3 X ]
\(f z (CH))sN—SO;3R?
Y
R2
RZ

where X, Y, R%, R4, R5and n are as defined hereinbe-
fore and hal refers to a halo radical, for example, chloro
or bromo. The reaction is carried out in an organic
solvent, for instance tetrahydrofuran, and at room tem-

50
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perature. The starting aniline derivatives employed in
this reaction sequence and in which, for example Z is
—CH;0--, can be prepared as follows:

R: o X CH,C! HO (CH2),NO
2 2n 2
X + —>
Y
R? i
R?
R3 X
\(’ CH,0O
Y
. »
R3 X
\( CH,0 (CH2)sNH;
Y
R?
R?

Additionally, those compounds in which R1 is the moi-
ety

(CHDANO?2 oy ey

R4
|
~(CH2),N=—80Rs

and R3is lower alkyl, can be readily prepared from the
compounds wherein R4 is lower alkyl by the following
reaction sequence:

R3 X
\(/ CH;0 (CH;),.~N—SO;R5
) base s

Y R‘Z‘

A Rz

RA
R3 X | '
\(/ CH;0 (CH2),—N=—S02R}®
Y .
R?
R?

wherein X, Y, R2, R4, R% and n are as defined hereinbe-
fore and Z! is the replaceable portion of the alkylating
agent R4Z1, which can be any of the conventional alkyl-
ating agents, such as for example the alkyl halides, alkyl
sulfates, alkyl sulfonates and so forth.

Compounds of the invention in which R! is

NJ

. N
—(CHz)n—< I
N

N/

R

and R4 is hydrogen, can be prepared by the following
reaction scheme, where Z is again —CH0—:
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1Ly
carbon-
yldiimi-

//o
o]
R3 X |o| dazol R3 T X . —\
\(/ CH,0 CH,¥; C—NHNH,—2822¢ > \( CH;0 cuz-),,-Q _NH
N
Y Y
R? Rr?
R? R2

Alternatively, the carboxylic acid ester compounds
can be hydrolyzed to the carboxylic acids, which can
then be reacted with the appropriate sulfonamide reac-
tants in order to‘obtain the desired sulfonylcarboxamide

Il
-(cug),.c—rlv—cm‘
derivatives:

15 R4

can be prepared using the carboxylic acid ester com-

3 X P : A . 4
R \( CH,0 B pounds described in the immediately preceding reaction
(CHz)n—COzR‘—Q-I-{% sequences as starting compounds:
Y .
R?
R2
Rs\( X CH20 ﬁ

2 1) Ag. NaOH
CH;),C—OCH; LALNOH >,

v _Z (CH2x 372) R*HNOR?

R2
R?

R3 X 0
\\/ CH;0 il
(CHy)sC—N=-OR*
Y lL .
2
R "
OR
R3 X o]
\< CH0 il 1) NH20H
v (CH3),C~OCH; ——-92) NoOn
RZ
RZ
R3 X 0
\\’ CH;0 1l
(CH3),C—NHOH
Y ll{ .
RZ
R2

Finally, compounds of the invention in which Rlis

, SCH;CH3COR’
/
L) - CH

R3 X l . N .
g CHz0 H;NSO;R SCH,CH,CORS
v CHz’;COzH—-——%LI,_
R carbon- can be prepared by the following reaction sequence:
R? .

yldiimic
o /w

dazole 60
R3\( X 0
CHO " 3 X
(CH),.C—NHSOR®> R RO 0 Cs2C03 >
Y ‘Z_ Q— Y CHCl + y  Acetone
2 65
R 2 Y R?

R2
Compounds of the invention in which Rl is
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B. 1,1,1-Trifluoro-N-[3-[[2-(4-fluorophenyl)-4-
thiazolyljmethoxylphenyl)methanesulfonamide, m.p.
134°-136° C.

Analysis for: C17HF4N2038;: Calculated: C, 47.22;
H, 2.80; N, 6.48, Found: C, 47.24; H, 2.86; N, 6.38,

C. 1,1,1-Trifluoro-N-[3-[[2-(2-flucrophenyl)-4-
thiazolyl]methoxylphenyllmethanesulfonamide, m.p.
152°-154° C.

Analysis for: C17H12FaN2038;: Calculated: C, 47.22;
H, 2.80; N, 6.48. Found: C, 47.46; H, 3.12; N, 6.55.

D.
1,1,1-Trifluoro-N-[3-[[2-(2,6-difluorophenyl)-4-
thiazoly!lmethoxy]phenyl}methanesulfonamide, m.p.
169°-172° C.

Analysis for: C17H11N2F5038: Calculated: C, 45.33;
H, 2.46; N, 6.22. Found: C, 45.55; H, 2.65; N, 6.18.

E. 1,1,1-Trifluoro-N-[3-[[2-(4-trifluoromethyl-
phenyl)-4-thiazolyljmethoxy]phenyl}-methanesulfona-
mide, m.p. 144°-146° C. )

Analysis for: CjsH)2F¢N203S2: Calculated: C, 44.81;
H, 2.51; N, 5.81. Found: C, 44.89; H, 2.68; N, 5.63.

F. 1,1,1-Trifluoro-N-{3-[[2-(3-trifluoromethyi-
phenyl)-4-thiazolyllmethoxy]}phenyllmethanesuifona-
mide, m.p. 138°-142° C.

Analysis for: Ci;gH12F¢N203832: Calculated: C, 44.81;
H, 2.51; N, 5.81. Found: C, 44.77; H, 2.89; N, 5.84.

G. 1,1,1-Trifluoro-N-[3-[[2-(2-trifluoromethyl-
phenyl)-4-thiazolyljmethoxy}phenyllmethanesulfona-
mide, m.p. 109°-111° C.

Analysis for: C1gH13FsN2038;: Calculated: C, 44.81;
H, 2.51; N, 5.81. Found: C, 44.89; H, 2.76; N, 5.81.

H. 1,1,1-Trifluoro-N-[3-[[2-(4-methoxyphenyl)-4-
thiazolyl]methoxy}phenyllmethanesulfonamide, m.p.
154°-157° C.

Analysis for: CigH15F31N204S;: Calculated: C, 48.64;
H, 3.40; N, 6.30. Found: C, 49.00; H, 3.29; N, 6.24.

1. 1,1,1-Trifluoro-N-[3-[[2-(benzy])-4-thiazolyl}me-
thoxy]phenyl]methanesulfonamide, m.p. 146°-149° C.

Analysis for: C1sH1sF3N30383: Calculated: C, 50.46;
H, 3.53; N, 6.54. Found: C, 50.31; H, 3.74; N, 6.22.

EXAMPLE 10 °

3-{[2-(2-Fluoropheny!)-4-thiazolyi]methoxy]benzoic
' acid hydrazide

A. 3-[[2-(2-Fluoromethyl)-4-thiazolyljmethoxy]benzoic
acid methyl ester

A stirred mixture of 0.23 g (0.001 mol) of 4-[[3-
(chloromethyl)phenoxy]methyl]-2-(2-fluorophenyl)-
thiazole, 0.15 g (0.001 mol) of methyl-3-hydroxybenzo-
ate and 0.32 g (0.001 mol) of cesium carbonate in 20 ml
of acetone is heated under reflux for 3 hours. The mix-
ture is filtered and the filtrate is evaporated in a rotary
evaporator. The residue is recrystallized from. heptane
to give 0.09 g of product, m.p. 83°-86° C.

Analysis for: C1gH14FNO;S: Calculated: C, 62.96; H,
4.11; N, 4.08, Found: C, 63.40; H, 4.33; N, 4.33.

B. 3-[[2-(2-Fluoropheny!)-4-thiazolyl]methoxy]benzoic
acid hydrazide

A stirred mixture of 5.0 g of 3-[[2-(2-fluoromethyl)-4-
thiazolyllmethoxy]benzoic acid methyl ester in 70 ml of
methanol containing 5 ml of hydrazine hydrate is heated
under reflux for 24 hours. The mixture is cooled and the
insoluble material is collected. The filter cake is recrys-
tallized from acetonitrile to afford 3.5 g of title product,
m.p. 143°-145° C.
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22 .
Analysis for: Ci7H14FN30;8: Calculated: C, 59.46;
H, 4.11; N, 12.24. Found: C, 59.52; H, 4.29; N, 12.44.

EXAMPLE 11

5.[3-[[2-(2-Fluorophenyl)-4-thiazolyl}methoxylphenyl]-
1,3,4-oxadiazol-2(3H)-one

A stirred mixture of 3.4 g (0.01 mol) of 3-[[2-fluoro-
phenyl)-4-thiazolylJmethoxylbenzoic acid hydrazide
prepared according to Example 10 and 1.6 g (0.01 mol)
of 1,1'-carbonyldiimidazole in 50 ml of dichlorometh-
ane is heated under reflux for 3 hours. The mixture is
evaporated in a rotary evaporator and the residue is
recrystallized from ethanol to provide 2.5 g of title
product, m.p. 198°-202° C.

Analysis for: C1gH12FN3038: Calculated: C, 58.53;
H, 3.28; N, 11.38. Found: C, 58.79; H, 3.53; N, 11.47.

EXAMPLE 12

3,3'-[[3-[(2-Phenyl-4-thiazoly)methoxyphenyljme-
thylene]dithiobis{propanoic acidjdimethyl ester

A. 4-Chloromethyl-2-phenylthiazole

A mixture of thiobenzamide (13.7 g, 0.10 mol), 1,3-
dichloroacetone (12.7 g, 0.10 mol), sodium bicarbonate
(8.4 g, 0.10 mol) and dichloroethane (200 mL) is re-
fluxed for 6 hours. The reaction mixture is cooled to 23°
C. and the solid by-products are removed by filtration.
The filtrate is concentrated under reduced pressure to
give the crude product (19.0 g). This material is recrys-
tallized from hexane and the title product is obtained as
a light yellow solid (18.2 g) in 86.0% yield, m.p. 44°-48°
C.

B.
4.[3-(1,3-Dioxolan-2-yl)phenoxylmethyl)-2-pheny!-
thiazole

A mixture of 4-chloromethyl-2-phenylthiazole (13.7
g, 0.0653 mol), 1-(1,3-dioxolan-2-yl)-3-hydroxybenzene
(13.6 g, 0.0817 mol (25% excess)), cesium carbonate
(26.7 g, 0.082 mol) and dimethylsulfoxide (70 mL) is
heated at 45° to 50° C. for 2 hours. The reaction mixture
is slowly poured into ice water (500 mL). The aqueous
dimethyl sulfoxide solution is extracted three times with
ether (600 mL). The combined ether solution is washed
with 0.5N NaOH (500 mL), brine (twice, 500 mL) and
dried over MgSO;4 and silica gel (10 g). The solids are
filtered and the filtrate is concentrated under reduced
pressure to a volume of ca. 400 mL. The product crys-
tallizes from the ether solution and after filtration, is
obtained as a light yellow solid (13.0 g). Upon further
concentration of the filtrate, an additional 6 g of prod-
uct is isolated, m.p. 77°-79° C.

1H NMR (CDCl3): § 8.0-7.0 (m, 10H), 5.8 (s, 1H), 5.3
(s, 2H), 4.15-4.0 (m, 4H).

IR (KBr): 1610 cm—1,

Analysis for: C1gH17NQO3S: Calculated: C, 67.24; H,
5.05; N, 4.13. Found: C, 67.34; H, 5.07; N, 4.17.

C. .
3,3 [[3-[(2-Phenyl-4-thiazolyl)methoxyphenyl}me-
thylene]dithiobis[propanoic acid]dimethyl ester

A mixture of the acetal (3.4 g, 0.010 mol) of Step B,
methyl mercaptopropionate (2.7 g, 0.022 mol) and
methylene chloride (20 mL) is cooled to 0° C. and a
solution containing BF3.Et;0 (3.7 mL, 0.030 mol) and
methylene chloride (10 mL) is added slowly. After the
addition of the BF3.Et20-CH3Cl; solution, the reaction

H
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcién: Folios 66-100 como se radicé iniciaimente
Reivindicaciones: Folios 101-103 como se radicé inicialmente
Prioridad: Folio 1 US, 60/558419, 01-04-2004

2. Objeto de la invencidn

Titulo de la solicitud: 1,3,4-OXADIAZOL-2-ONAS COMO MODULADORES DEL
PPAR DELTA'Y LOS USOS DE LAS MISMAS (folio 1)

El problema técnico planteado en la solicitud esta relacionado con la necesidad de
obtener nuevos compuestos moduladores de receptores PPAR delta (receptores
activados por proliferadores de peroxisoma), utiles en el tratamiento del metabolismo
de acidos grasos y trastornos de la utilizacion de la glucosa; tales como dislipidemias
y diabetes mellitus, entre otras (folios 67; pag. 3-4).

Para solucionar este problema técnico la solicitud en estudio proporciona en:
Reivindicaciones 1-16: un compuesto de férmula | 6 un esterecisomero, un
tautomero o un solvato del mismo o una sal farmacéuticamente aceptable del

mismo.
o)
t
HN~ 7 W-ARYL—'ZK‘z/\ |
g
2
|

Reivindicacion 17: una composicion farmacéutica que comprende un compuesto de
formula | y un vehiculo farmacéuticamente aceptable.
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Reivindicaciones 18-21: relacionada con un método de tratamiento.

Clasificacion Internacional de Patentes (IPC): C07D417/12, A61K31/4245, A61P3/06.

3. De la solicitud de Patente
3.1Reivindicaciones (articulo 30 D 486)

Se solicita en las reivindicaciones 1-16 un compuesto de férmula | con radicales R1,
R?y ARIL y variables W, Xy Z, 6 un estereoisémero, un tautémero o un solvato del
mismo o una sal farmacéuticamente aceptable del mismo; No obstante, existe falta
de claridad, concisién y sustento de la materia solicitada, puesto que:

- Se solicitan solvatos farmacéuticamente aceptables del compuestos de formula

(), pero no se encuentra soporte de ningun solvato en los compuestos

‘ ejemplificados en la descripcién; por lo tanto, el término solvato debe ser
| eliminado.

‘ . - Existe falta de soporte para la amplia materia solicitada y de acuerdo con los 8
| compuestos sintetizados ejemplificados (ej. 10, 11, 14, 17, 23, 28, 31y 34) solo
| se encuentra soporte para los siguientes radicales:

W: enlace o (CHy)mconm: 102
ARIL: fenilo opcionalmente sustituido por Clo F
| Z. -OCH;- 6 -CH,-O-CHgz-

X068
\ R’: alquiloC+ 4

R? fenilo opcionalmente sustituido por —CF3

‘ Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de tener claridad,
| concision y soporte de acuerdo con las exigencias del articulo 30 de la Decision 486.
\ 4. Excepcion a la patentabilidad (articulo 20 D486 literal d)
/ Las reivindicaciones 18-21, relacionadas con un método de tratamiento, estan
. exceptuadas de patentabilidad de acuerdo con el articulo anterior; por lo que es
necesario eliminarlas del alcance de la solicitud.
5. Determinacion del Estado de la Técnica
Considerando que la fecha de presentacion de la primera solicitud de patente de la

que se reivindica prioridad es 01-04-2004, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacién anterior a ésta.

N° | Documento Titulo Fecha de
Publicacion
D1 | WO9613264 | Oral hypoglycemic agents 09-05-1996

Certain 3,3'-[[[(2-phenyl-4-thiazolyl)methoxy]
D2 | US5103014 | phenyllmethylene]dithiobispropanoic acid 07-04-1992
derivates.

Anterioridad D1 en folios 152-169 y D2 en folios 170-174.

Exp 2006 098507



177

6. Analisis de patentabilidad (articulo 14 D486)

| 6.1Novedad (articulo 16 D486)

t Se solicita en las reivindicaciones 1-16 un compuesto de férmula | con radicales R,

| R?y ARIL y variables W, Xy Z, 6 un estereoisémero, un tautémero o un solvato del
mismo o una sal farmacéuticamente aceptable del mismo; y en la 17 una
composicién farmacéutica que lo contiene junto con un vehiculo farmacéuticamente
aceptable.

Al comparar elemento por elemento el objeto de la presente solicitud con el estado,
se encuentra que:

SOLICITUD D1
Un compuesto de formula | Un compuesto de la siguiente formula (folios 156-159; pag. 4-7.)
o . Ar-(Gig.1- (CHp)p.1-CH32Z

HN-# W—ARYLT"Z—@\ Donde m: 1 yn: 1, quedando la formula: Ar-CH2-Z

8 o
Ar: Y-(CH)p-(G')-Ar-

Y: heterociclilo como 2-fenilo-4-oxazolilo

con radicales R', Ry ARIL y _ £OlI0 _
p:16 G:0 Ar': fenileno, metilfenileno, clorofenileno, etc.

variables W, Xy Z segin

’ capitulo reivindicatorio. ‘ ' ; /°\,IQ
- (I}
Z: pentacicloazol C-sustituido de formula | ¢
Newaee NH
_% )-x‘
con Q: C, N, O 6 S, incluyendo el ciclo: ° con X1: O

Obteniendo compuestos como el del e]. 13 (folio 163; pag.39):

OO

. SOLICITUD D2
| Un compuesto de formula | Un compuesto de la siguiente formula (folios 171-172; col. 2-3)
!
Oﬁ—i ) R X "
# Iz
AN~ W—AHYE—Z—@\ Y
X R, Y R2
R2
con radicales R', Ry ARILy » R?
variables W, Xy Z segln —Q
| capitulo reivindicatorio. R
R? H, haldgeno, alquilo, alcoxi, alcoxicarbonilo, -CF3, NOz 0 CN
X:N
Y: O, S 6 -NR4, con Ra: H 6 alquilo
Z: -(CH2)n0O-, (CH2),SO2, conn:1-5
\ » //0
| o
~{
—cp—s ~N—R¢
| R" N conn:0-4 y RaH
|
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Incluyendo asi compuestos como el de la siguiente formula (folio 173; col.
10):

o
7
o

= 2 o3
RY_ X : conR%, R X, Y yncomo se
v \( CH;0 CH-)-,.-Q NH e . oo

YJ ZQ TN indico arriba
R? 2

Y compuestos especificos como el del ej. 11 (folio 174; col.29):
5-[3-[[2-(2-fluorofenil)-4-tiazolillmetoxilfenil}-1,3,4-oxadiazol-2(3H)-ona

Tanto D1 como D2 divulgan compuestos incluidos en la solicitud, tal como se explica
arriba en el cuadro comparativo, por consiguiente, la materia solicitada (un
compuesto de formula | y composiciones farmacéuticas que lo contienen) no cumple
el requisito de novedad.

7. Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi

N° Documenfo N° | Reivindicaciones Afectadas | Requisito que Afecta

D1 W09613264 1-17 Novedad

D2 US5103014 1-17 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio cohforme a lo dispuesto en el articulo 8 de la
resolucién reglamentariao. 00210 del 15 de enero de 2001, advirtiendo que contra
él no procede recurso Alguno en la via gubernativa.

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nuevas Creaciones (C)

R

El anterior requerimiento fue notificado por fijacion en lista, de fecha

43 A8k, 200
CONCEPTO TECNICO EXAMINADOR TECNICO
No. 977 Cédigo No. 202079

Exp 2006 098507
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N° Radicacion 06-93505 Fecha de presentacion 2006-09-29
N? Solicitud Internacional PCT/US2005/010854 Fecha Solicitud Internacional ~ 30-05-2005
N° Prioridad US, 60/558419 Fecha de Prioridad 01-04-2004
Palabras clave SOLICITANTE:  AVENTIS PHARMACEUTICALS INC.
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Fenil-tiazofil-metoxi-fenil-1,3,4-oxadiazol-2(3H)-ona hypoglycemic agents

Compuestos moduladores del receptor activado por

Oxazole ppar antagonists roliferador de peroxisoma (PPAR)

CLASIFICACIONES INTERNACIONALES DE BUSQUEDA

CO07D417/12, A61K31/4245, A61P3/06

FAMILIA DE PATENTES
Family list
13 application(s) for: W02005097762 (A2)
AU2005230837 (A1) - WO02005097762 (A2) - 2005-10-
BRSNS KR20060135854 (A) - 2006-12-29 |70
BRPI0S09468 (A]- 2007 |\050064082 (A) - 2006-10.31 | WOZ005097762 (A3) - 2006-12-
09-11 15
fﬁgsms (A1)-2005-  |\\N7550857 (A) - 2009-12-24 ZA200607851 (A) - 2008-06-25
;?1938305 (A) - 2007-03- | p112006138485 (A) - 2008-05-10
‘87"_;‘2’051“55 (€)-2009- | pus9375358 (C2) - 2009-12-10
EP1735303 (A2)- 2006- 1452007060626 (A1) - 2007-03-15
‘1"1’_20%07531763 (T)-2007- |;57576109 (B2) - 2009-08-18
BASES DE DATOS CONSULTADAS
WIPO PATENSCOOP  [USPTO |EsPacENET  [EPOLINE
- INFORMES DE EXAMENES EN OTRAS OFICINAS
Oficina Fecha Reiv. afectadas
EFO ISR 19-09-2005 Y121
EPO |PER 24-10-2006 Y:1-17
ANTERIORIDADES ENCONTRADAS
Documento Reiv. afectadas| Relevancia
WO0078313 (A1) 2000-12-28 dAgil\tlt:?\fglsldmed(one and  aryloxazolidinedione

WOO100603 (A1) 2001-01-04 Thiazole :_and oxazole derivatives and their
pharmaceutical use

WO00117994 (A1) 2001-03-15 Oxazole ppar antagonists

W09613264 09-05-1996 Oral hypoglycemic agents 1-17 Novedad

US5103014 07-04-1992 Certain 3,3-[[[(2-phenyl-4-thiazolyl)methoxy] 1417 Novedad

henylmethylene]dithiobispropanoic acid derivates.
W02005097763 (A2) - 2005-10-

20 6 CO06-98503: solicita materia
de la presente solicitud, pero 1,3,4-oxadiazol-2-ones as ppar delta modulators and
fechas de prioridad y presentacion |their use thereof

son iguales a solicitud, entrando
primero la solitud.
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