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i

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

No. 07-048791- -00000-D000
Fecha: 2007-05-10 16:5518 _ Dep. 2020 NUECREACIONES
Tm. 11 PATENTEIMII Eve: 370 FASENACIONALH
Act. 411 PRESENTACION  Faollos: 344

FORMULARIO UNICO DE SOLILVI 1UU DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
Patente de Invencién. [ Patente de Modelo de Utilidad.
Ocapituio 1. Capitulo il
Nombre: BAYER PHARMACEUTICALS
CORPORATION
sociedad constituida y existente bajo las leyes
SOLICITANTE .
5 oM . c.C. O NIT O
ireccion: 4 organ Lane,
d- West Haven, C.E. D Otro D
Connecticut 06516, Cual
Estados Unidos de América .
NUmero
Domicilio: West Haven,
Connecticut,
Estados Unidos de América
Nombre: EMILIO FERRERO IDENTIFICACION
?II‘O&:‘MHZ Can';;a::. No. 72-35 C.C. E NIT D
eléfono: 347
REPRESENTANTE| 211 88 60 C.E. O oro [
O APODERADO g il glientes@camyp,com. Cual
Domicilio: Bogota, Colombla. Numero 438.019 T.P31.929
1. Roger SMITH 2. Stephen J. O'CONNOR
@ 85 Winterhill Road, 977 Litde Meadow Road,
Madison, Guilford,
Connecticut 06443, Connecticut 08437,
‘ INVEN;%R (ES) . Estados Unidos de América Estados Unidos de América
3. Phlilip COISH 4. Derok LOWE
1365 Ridge Road, 31 Bittersweet Lane,
North Haven, Hamden,
Connecticut 08473, Connecticut 06518,
Estados Unidos de América Estados Unidos de América
8. RogerB. CLARK 6. Jeffrey STEBBINS
20 Richard Road, 3922 Hamilton Street, Unit# 4,
Lexington, San Diego,
Massachusetts 02421, California 92104,
Estados Unidos de América Estados Unidos de América
7. Ann-marie CAMPBELL 8. Christiana AKUCHE
248 Webb Circle, 791c Mix Avenue,
Monroe, Hamden,
Connecticut 06488, Connecticut 06514,
Estados Unidos de América Estados Unidos de América
9. Tatlana SHELEKHIN
4 High Valley Road,
Ridgefield,
Connecticut 06877,
Estados Unidos de América
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®

PCT (86)
Solicitud Intemacional No. PCT/US2005/037215 Fecha: 14 de octubre de 2005
Publicaciéon Internacional No. WO 2008/044775 A3 Fecha: 27 de abril de 2008

©
®

Clasificacién Internacional (51) C07D 277/82 A6GlK2{ [0% // A6lk31/42s

TITULO (54)
PREPARACION Y USO DE DERIVADOS DE ACIDO
BIFENIL-4-IL.-CARBONILAMING PARA EL TRATAMIENTO DE OBESIDAD.

A61P3/p4
Prioridad | (33) Pals de Origen (32) Fecha (31) Ndmero de Solicitud
sikd No[l us 15 de octubre de 2004 60/618.975
@ Comprobante de pago No.: 07-23,290 Fecha: 21 de marzo de 2007

ﬁ [ ]
K OUO OO0 ERXOXN HDEG

Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 482.000.00.
Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y reprasentacién legal cuando el solicitante sea persona
jurldica.

Poderes, si fuere el caso.

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

Declaraciones.

Copia de la solicitud intemacional. (Resumen, descripcion, reivindicaciones, dibujos)
Traduccién 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 IPEA.

De ser el caso, copia del contrato de acceso.

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

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

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero por
el mismo titular 0 su causante, relacionadas parcial o totalmente con la invencion de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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Solicito la concesidn de la patente,

NOMBRE: EMILIO FERRERO

C.C. 438.019 de Usaquén T.P. 31.929

" NNJ
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DOCUMENTOS ANEXOS

1. [X Publicacién Intemacional WO 2006/044775 A3
Descripcion:
Péaginas 103 en el idioma original
Péaginas 164 en espafiol
Reivindicaciones: Nimero (s) 32
Figuras: Numero (s)

2. J Forma PCTASA/210. informe de Biisqueda Interacional.

3. X Extracto de publicacion.
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'CAVELIER -
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EDIFICIO SISKI
CARRERA 4a N° 72-35
BOGOTA, 8 — COLOMBIA _ .

181

REPRESENTACION Y PODER

Yo (nosotros), abajo firmado (3)/1 (we), the undersigned

e."S

Representacién y Foder con autenticacién notarial y
Apostille para patentes, modelos de utilidad, disefios
industrinles, marcas de fibrica, nombres comercinles,
ensefias, nombres de dominlo, lemes comerciales, licencias.

Representution and Power-ol-Attorney with notariul
authentication and Apostille for patents, utllity models,
industrial designs, trademarks, commercial names, trade

_cmblems, domaln names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATT RNEY

4423
SK2€

o

BAYER PHARMACEUTICALS CORPORATION

400 Morgan

Lane

domiciliado (s) en/of West Haven, CT 06516
United States of America

por el presenie nombramos a EMILIO FERRERO, tpa. 31929;
INZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
935 y GERMAN CAVELIER, ipa. 832, domicilisdos en la Carrcra

hN'ﬂJS.B&goﬂ.Colmbil.mobededmimmllodiqaummel

parigmfo lo del Articulo 543 del Cadigo de Comercio, ¢l primero
comu principal y loa demis como suplentes, en su orden, como mis

(nuestros) representantes en todos los asunios de propiedad industrial

con facullad pura recibir notificaciones y nombrar apoderados judiciales

o0 extrajudicisles. El primer representante suplente reemplazand al

principal en caso de susencia o impedimento temporal o definitive de

aquél. La misms regla se aplicard cuando el segundo representante
suplente hays de recmplazar al primero, o ¢l teroero al segundo. En
talcs casos, el represeniante principal, o ¢l primero, o segundo suplenté,

e su caso, 0 ambos, declerarin su intencidn de no egjercer Ia

representacién mediante declaracion autenticada por Notario Pdblico en

Colombia, o por Notario u otro Funcionario Pablico, o Céasul de

Colombia, en el extranjero; y si se tratare de impedimeinto, con el

catificado respectivo. Si alguno de los nombrados fahare
finitivamente, el siguiente tomari su lugar. Cuando cesare |a ausencia

¢ impedimento del representanto principal, o de su primero o segundo
supleates, en su.caso, podrén gjercer |a representacitn, en su orden, uno

u otrus scgln ¢l caso, -Inporelsolohenhndeejmln.

cesando en cse momento ¢l cjercicio de la representacién por el

primero, segundo o tercer suplente en su caso.

Ademis, conficro {conferimos) poder  los ebogadaos arriba nombrados,

para obiener Ia proteceién de mi (nuestn) propicdad industrial y cuntra

la competencia desleal, a cuyo efecto autorizo (amos) & los dichos

apoderados para que me (n0s) representen anie cunlesquicra entidades o

persones, ejerzan o no jurisdicclén, cspecialmente ante las del orden

administrativo, contencioso- administrativo y judicial, es{ como los
tribunales de arbitramento, en todo lo concemicnte & los siguientes

asuntos: r) Obtencidn de patentes de invencién, modelos de utilidad y

discfios industrinles; el registro de marcas de flbrica, colectivas,

defensivas, de  servicio, lemas comerciales, nombres

comercinles, enscfins, nombres de dominio, variedades vegetales y

denominaciones de origen; su renovecion, ; cambio de nombre

o damiciliv, cancelacién voluntaria; y el regisiro dd licencias de uso de

esos derechos; b) Las acciones de competencia desleal, proteccidn del

consumidor, oposiciones u observaciones, cancelacién adrfiinistrativa y

judicial, nulidad, medides cautelarcs, concesifn de licencias, la tutels,
CAVELIER ABOGADOS

\V!'I'ODBDI-III (MINUTA N°*12.1.12.6 USA)

in due compliance with the trms of pursgraph 1st. of article 543 of the
Commercial Code, do hercby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMOQ, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrers 4a
N°® 72035, Bogoud, Colombis, the first as principal and the others as
ahernates, in the onder of their appointment, g8 our representatives for
all industrial property matters with facuity to receive notifications and
to eppoint attarneys in and out of Court. The first alternate shall replace
the principul in case of his absence or of temporal or definitive
impediment. The same rule will apply when the second altemate
representative is w replace the first one, or when the thind is to replace
the first or second alternates in their tumn, or both of them, second. In
such cases, the principal representative, or the first or second alternates
in their tumn, or both of them, shall state their intention not to act ns
representatives through a declaration gwen befure [} Notlry l'ublu: in
Colombia.orbcﬁ:mnﬂmryur : g
Cunsulnbmnd.mdmuseofunpedl
shall suffice. If any of the uppoiniees
following sltemate shall tke his f‘;“
unpedlmuofthcpnnclpullq:m w
alternatc in their wm ceases, the représenty iy ean|
mmsqumue.bymepnnupnl.mrﬁr .

represent me (us) before any suthorities or persons, with ar without
Jjurisdiction, specially those administeative, administrative contentious
and judicial, as well as before Arbitrstion Court, in all maters
concerning the following: d) Obtainment of patents, utility models
and industrial designg; the registration of umdemarks, cullective,
defensive and service marks, slogans, commercial names, trade
emblems, domain names, vegetal varictics and denominations of vrigin;
its renewal, mssignment, change of name or domicile, voluntary
cancellation; and the regisimtion of licenses of use of the above rights;
b) Actions of unfair competition, protection w the consumer,
oppositions or uvbservations, udministrative or Court eancellation,
nullity, infringement, grunting of licenses, the action for writ



APOSTILLE
{Convention de La Haye du 5 octobre 1961)

1. Country: The United States of America
THIS PUBLIC DOCUMENT
2. has been signed by ELAINE PORTER

3. acting in the capacity of NOTARY PUBLIC

4. in the State of Connecticut for the term of July 1, 2001 to June 30, 2006

CERTIFIED

5. at Hartford, Connecticut 6. on February 5, 2004

7. by SUSAN BYSIEWICZ Secretary of the State of Connecticut

8. Number : 2004-1177

Secretary of the State




hmiﬂndeﬁcmﬁnduﬁnlu.ymgmuﬂlmjuiciulcivilﬂ, .

penales, wdministrativos o contenciosoDadministrativos relacionados
con estos derechos; mcciones y procesos que promovamos 9 3¢ 103
promuevan. Y pars que en todos los asuntos amriba determinados,
puedan sustituir este mandato, tfansigir, conciliar, admitir los hechos
del proceso, desistir, cancelar, recibir, renunciar, y ratificar los acios de
ugentes oficiosos.

Dado y firmado hoy/Given and signed this

mandamus, the protection of tade secrets, and in general the civil,
penal, and sdmiriistrative suits relating to those rights; actions and suits
instituted by me (us) or against me (us). And that in all the abave
matters they may substitute thiy Power of Altomey, compromise,
conciliate, admit the facts of the case, desist, cancel, receive, reaign, und
mtify acts done by representatives without a power of sttomney.

30 January 2004

en/in West Haven, Connecticut, United States of America

porby  Jeffrey M. Greenman

Assistant Secretary of Bayer Pharmaceuticals Corporation

Firma/Si

e

O CAVELIER ABOGADOS
WPPODEOL-181 (MINUTA N°12.1.1.2.6 USA)
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A WARD mrn m n
SUEHE TINDO A La VTR
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— NOTARIO PUBLICO O FUNCIONARIO AUTORIiADO -— NOTARY PUBLIC OR ATTESTING OFICIAL —

CERTIFICACION NOTARIAL (SOCIEDAD)
Alos 30 dias del meade  ERETO
de200%  comparecié(eron) ante mi,

Jeffrey M. Greenman
el:reta];j‘t;”l Assistente de Bayer Pharmaceut

#

b

NOTARIAL CERTIFICATION (CORPORATION)
On this 30h  day of Jarmary

200 L appeared before me
Jeffrey M. Greenman

cmmm Secretary of Bayer Pharmaceuticals Corporation

Quien{es) condzco personalmente y que firma(n) este documento en
representacion de la Sociedad/compafife denominada
Bayer Pharmaceuticals Corporation

who(m) 1 know personally and who(m) signed this document as
representative(s) of the Corporation/Company named
Bayer Pharmaceuticals Corporation

Certifico:

I 8ue he visto los siguientes documentos:*
1. Certificado de Constitucion de Bayer Pharma-
ceuticals Corporation fechade 14 Nev. 2002;
2. Resolucion de 1a Junta Directiva fechado 1
Enero, 2003
3. Consentimiento escrito deffundador Gnico
e PO o0, B2 e

14 YovdestiracRan. 5
2.1.Que Bayer Pharmaceuticals Cerporation
s una Sociedad/Compaiiia legalmente constituida y existente de
@uendo con las leyeade 1 Estado de Delaware
Estados Unidos de America

I certify:

|.That 1 have seen the following documents:*

I} Certificate of Incorporation of Buyer Pharmaceuticaly
Corpaoration dated 14 November 2002;

2} Resolution of the Board of Direciors dated ! Junuary 2003;

j

Written Consent of the Sole Incorporatior of Bayer
Pharmacewticals Corporation dated 14 November 2002
electing the Board of Directors;

2. That the above documents duly prove the following:
2.\.That Bayer Pharmaceuticals Corporation

is a Corporation/Company legally constituted and in existence
in accordance withi the laws  of the State of Delaware,

Unlted States of America

2.2.Que ¢l domicilio de dicha Sociedad/Compatlia es
400 Morgan Lane,-West Haven, Cennecticut

2.2.That the domicile of said Corporation/Company is
400 Morgan Lane, West Haven, Connecticut 06516

06516, Estados Unjdos de America

United States of America

23. Que ¢l objeto u abjetos para los cuales se otorga el presente

poder estin comprendidos dentro del objeto sociel de In
mencionada Sociedad/Compafiia.

24Queci(os) Sr(sresy  SeFfrey M. Greenman

esti(n) autorizado(s) para otorgar sl presente Poder.
Ciudad West Haven
Estado CoOnnecticuty Estados Unidos de America

2.3. That the purpose or purposes for which the present Power of
Attorney is granted are comprised within the corporstion purposes set
forth in the charter of the mentioned Corporation/Company.

2.4, That Mr(Messrz.) Jeffrey M. Greenman

is{are) authorized to grant the present Power of Attorney
City West Hm[en

State Connecticut, United States of America

.y 30 Enero de 2004 This 30*
e L
Vice President, G
of Bayer Pharmaceul,
NOTARIAL CERTIFICATE
United States of America
State of Connecticut
Caounty of New Haven
City of West Haven
On this the e the month of Jan 2004, before me, Notary Public ticing in this locality, appeared Punl R.
2 thdayqf whmm%ehﬂ:wlbedmlhﬂqnﬁm' e, whee hi to be Vice

, known to me lo person
%Gmcmwsmgswm

armacesticals
authorization, he executed the foregoing instrument on behalf of Bayer

prom;:n an‘;' ih:'lha Wch and with
acting in such capac wil
Pharmaceuticaly d‘wpomlion for flﬁ purpases therein contained.

In witness theregf | set my hand,

/=

Commission Expires

CAVELIER ABOGADOS
WPPODECL-18]1 (MINUTA N"12.1.12.6 USA)

Elaine Porter
Notzry Public
iy Comynission Expires June 30, 2008

[NOTARIAL SEAL]



TRADUCCION OFICIAL 031/2004 DE UN DOCUMENTO ESCRITO EN INGLES Y
EN ESPANOL, REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR
OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR
EL MINISTERIO DE JUSTICIA Y DEBIDAMENTE REGISTRADO ANTE EL
MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA Y
MEDIANTE EL CUAL BAYER PHARMACEUTICALS CORPORATION EMPRESA
DOMICILIADA EN 400 MORGAN LANE, WEST BAVEN, CT 06516, ESTADOS
UNIDOS DE AMERICA OTORGA PODER A EMILIO FERRERO, TPA 31929,
. GONZALO PERDOMO, TPA 831; LUZ CLEMENCIA DE PAEZ TPA 23555 Y 'ii
GERMAN CAVELIER, TPA 832. EXPEDIDO Y FIRMADO EL 30 DE ENERO DE
2004 EN WEST HAVEN, CONNECTICUT, ESTADOS UNIDOS DE AMERICA POR
JEFFREY M. GREENMAN, SUBSECRETARIO DE BAYER PHARMACEUTICALS
CORPORATION. FIRMA: (ILEGIBLE)

CERTIFICADO NOTARIAL EN INGLES Y EN ESPANOL DE FECHA 30 DE ENERO
DE 2004 POR EL CUAL SE CERTIFICA LA COMPARECENCIA DE JEFFREY M
GREENMAN A NOMBRE DE BAYER PHARMACEUTICALS CORPORATION Y PARA
CERTIFICAR LA EXISTENCIA LEGAL, EL DOMICILIO DE DICHA EMPRESA Y
LA CAPACIDAD DE M. GREENMAN PARA COMPROMETER A DICHA FIRMA. WEST

HAVEN, CONNECTICUT, ESTADOS UNIDOS DE AMERICA, 30 DE ENERO DE

2004.

AT 3
POR: FIRMADO: PAUL R. BERRY, VICE PR :

Y y o o
JURIDICOS Y SECRETARIO DE BAYER pmmcﬁq@‘cﬂﬁp RCORSHAT TG
iy o R, R
CERTIFICADO No'rmqli RNy ‘.? P
bl WAL

IR
._,_“-.'_‘._%-s,_
ESTADOS UNIDOS DE AMERICA

ESTADO DE CONNECTICUT, CONDADO DE NEW HAVEN

CIUDAD DE WEST HAVEN



Hoy 30 de enero de 2004, ante mf, notario piblico practicante en
esta locidlidad, comparecié Paul R. Berry, conocide mio como 1la
persona cuyo nombre aparece escrito en el documento precedente, y
quien reconocié ser el vicepresidente, jefe de asuntos juridicos
Yy secretario de Bayer Pharmaceuticals Corporation y que actuando
en calidad de tal y con autorizacién, £firm6é el documento
precedente a nombre de Bayer Pharmaceuticale Corporation para los
objetivos alli contenidos. En testimonio de lo anterior, firmo:

ELAINE PORTER, notario paGblico. Sello: ELAINE PORTER, notario

pGblico. Mi cargo vence el 30 de junio de 2006. -

APOSTILLA:
(Convencidn de La Haya del 5 de octubre de 1961}
1. _Estados Unidos_de América
Este documento piblico
2. ha sido firmado por ELAINE PORTER
3. quien actiia en su calidad de NOTARIO PGBLICO

4. del estado de Connecticut para el periodo entre el primero

! ot SR
de julio de 2001 y el 30 de Junlo’ﬁa"‘aﬁ'gﬁé.'.’.¥=:&.u

~FOTQCHPLA COINCIDE OON EL DRIGIN

i,'. u..l:lll'rlllnonl..l TA
CERTIFICADO ‘{" vl VRIS -?-’Fﬁ
. & mi 04 ABR 2007
. 5. en Hartford, Connecticut E.-rm'.}" s A "5":‘“\%
& o, e STy
i E 52 BARAIAS
6. el 5 de febrero de 2004 S

7. por Susan Bysiewicz Secretario del estadg¢ Connecticut
8. Nimero 2004-1177 o

9. Sello:
El sello del estado de Connecticut
10.Firma: Susan Bysiewicz, secretarioc de estado.

COLO-14125-841-001-0; WPCL002G. ID 5326

Bogotd, 16 de febrero de 2004. M&ﬂq s 'L\ .
Souardo Camsr Nuguse
sTRADUCTOR OMICIAP
s - uke P
.. _ Bas. 381 Febrero do W09
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PCT/US2005/037215

in relation to this internationsl
1ication

FEARMACEUTICALS CORPORATION is
sntitled to apply fox and ba granted =
tant by virtus of the followlag

EARMACEUTICALS CORPORATION, dated 14

an assigouapnt from EMITE, Roger to BAYER
Oatobexr 2008 (14.10,2005)

10

°

BAYSR FHARNACEUTICALS CORPOHATION,

amgigoment from O'COHNOR, Stephan, J.
o
ted 14 October 21005 (14.10.2005)

*

assignmant from COISH, Philip to
FPHARMACEUTICALS CORPORATION, dmted
10 Octaber 2003 (10.10.20085)

PREARMACEUTICALS CORFPORATION, dated 11

an assigment from LOWE, Dexak to BATER
Oatchex 3003 {(11.10.2008)

)

an asslgmmant from CLARK, Hoger, B. to
NAYER PHARMACEUTICALS CORPORATION, dated
11 Octobexr 2005 (11.10.2003)

-
b~

PHARMACEUTICALS COREORATION, dated

aspigmment from STEBBINS, Jelifzwy to
14 Ocotobex 2005 (14.10.2005)

S‘g SE

BAYER PHARMACEUTICALS CORFPORATION,

an assignment from CAMPBRELL, Ann-Maxie
tad 13 Octobexr 3005 (13.1D.2005)

S5
!

an assigmment from AXUCHE, Christiana to
BAYER PEARMACEUTICALS CORPORATION, dated
14 Qoctoher 2005 (14.10.2005)

an assigmment from SEELERNIN, Tatianz to
YER PFHARMACEUTICALS CORPORATION, dated
12 Oatabexr 2005 (12.10.2005)

:

h_*lhnin-hhrh

all dasipnations excoept the dssignatlion
of the United States of America

U



w0 2006/044775 A3 | I} 0100 00 000G

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization {80
International Burean ‘

(43) International Publication Datie
27 April 2006 (27.04.2006)

iy i 1B N N1 O R A

(10) International Publication Number

WO 2006/044775 A3

{51) International Paient Clussification:
CO7D 277782 (2006.01)

(21) Internallonal Application Number:
PCT/US2005037215

(22) International Fillag Date: 14 October 2005 {14.10.2005)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Datu;

60/618,975 15 October 2004 (15.10.2004) US
{71) Applicant (for all designated States except USj: BAYER
PHARMACEUTICALS CORPORATION [US/US]:

400 Morgan Lans, West Haven, Connecticut 06516 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SMITH, Roger
[US/US]; 65 Winterhill Road, Madison, Connecticut
06443 (US). O'CONNOR, Stephen, ). [US/US]; 977
Little Meadow Road, Guilford, Connecticut 06437 (US).
COISH, Phillp [CA/US]J; 1365 Ridge Road, North Haven,
Connecticut 06473 (US). LOWE, Derek {US/US]; 31
Bittersweet Lans, Hamden, Connecticnt 06518 (US).
CLARK, Roger, B. [US/US]; 20 Richard Road, Lex-
ington, Massachusetts 02421 (US). STEBBINS, JefTrey
[US/US]); 3922 Hamilton Stroet, Unit #4, San Diego,
California 92104 (US). CAMPBELL, Ann-marie
[US/US]; 248 Webb Circle, Monroe, Connecticut 06468
(US). AKUCHE, Christiana [NG/US); 91c Mix Av-
enue, Hamden, Connecticut 06514 (US). SHELEKHIN,
Tatluns [US/US); 4 High Valley Road, Ridgefield, Con-
necticut 06877 (US).

(74) Agonis: GREENMAN, Jelfrey, M. et al,; Bayer Phar-
maceuticals Corporation, 400 Morgan Laned, West Haven,
Connecticut 06516 (US).

(81) Designated States (unless otherwise indicated for every
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PREPARATION AND USE OF BIPHENYL-4-YL-CARBONYLAMINO ACID
DERIVATIVES FOR THE TREATMENT OF OBESITY

[001] This application claims benefit of U.S. Provisional Application Serial No. 60/618,975; filed
on October 15, 2004, the contents of which are incorporated herein by reforence in their entirety.

FIELD OF THE INVENTION
[002] This invention relates to certain biphenyl-4-yl carbonylaminoe acid compounds, compositions,
and methods for treating or preventing obesity and related diseascs.

BACKGROUND OF THE INVENTION

[003] Obesity, which is an excess of body fat relative to lesn body mass, is a chronic disease that is
highly prevalent in modern society. It is associated not only with a social stigma, bat also with
decreased life span and numerons medical problerns, including adverse psychological development,
coronary artery disease, hypertension, stroke, diabetes, hyperlipidemia, and some cancers (see, e.g.,
Nishins, et al., Metab. 43:554-558, 1994; Grundy and Barnelt, Dis. Mon. 36:641-731, 1990; Rissanen,
et al., British Medical Journal, 301:835-837, 1990).

[004] Obesity remains a problers, and treatment has been limited. There is, therefore, a need to
develop pharmaceuticals and treatment regimes effective in the allevistion of obesity.

[005] Ahnﬂmnrkchmmisﬁcofobesityjsminminwhihadiposeﬁme(WAT) mass that is
largely due to accumulation of triacylglycerol, This increase in WAT mass is a key contributor to
obesity-associated complications. Discylglycerol O-scyltransferases (DGATs, BC 2.3.1.2) are
membrane-bound enzymes that catalyze the terminal step of triacylglycerol biosynthesis. Two
enzymes that display DGAT activity have been characterized: DGAT-1 (diacylglycerol O-
acyltrangferase type 1) (sas, ¢.g., U.S. Patent No. 6,100,077; Cases, et al., Proc, Nat. Acad. Sei.
95:13018-13023, 1998) and DGAT-2 (diacylglycerol O-acyltransferase type 2) (Cases, et aL., I. Biol
Chem. 276:38870-38876, 2001). DGAT-! and DGAT-2 do not exhibit significant protein sequeace
identity. Importantly, DGAT-1 null mice do not become obese when challenged with a high fat diet
in contrast to wild-type lithermates (Smith, et al., Nature Genetica 25:87-90, 2000). DGAT-1 null
mice display reduced postprandial plasma glucose levels and exhibit increased energy expenditure,
but have normal levels of serum triglyceridea (Smith, et al., 2000), possibly due to the preserved
DGAT-2 activity. Since DGAT-1 is expressed in the intestine and adipose tissue (Cases, et al., 1998),
there are at least two possible mechanisms to explain the resistance of DGAT-1 null mice to diet-
induced cbesity. First, abolishing DGAT-1 activity in the intestine may block the reformeation and
expart of triscylglycerol from intestinal cells into the circulation via chylomicron particles. Second,
knocking out DGAT-] activity in the adipocyte may decrease deposition of triecylglyceral in WAT.



WO 2006/044775 PCT/US2005/037215

The phenotype of the DGAT-1 pull mouse, along with the results of our studies with DGAT-1
inhibitors in diet-induced obese (DIO) mice, indicate that a DGAT-1 inhibitor has utility for the
treatment of obesity and obeaity-associated complications.

SUMMARY OF THE INVENTION

[006]) The present invention relates to biphenyl-4-yl carbonylamino acid compounds, compositions,
and methods for the treatment and prevention of obesity and related disceses.

{007] Accordingly, one embodiment of the present invention is to provide compounds as depicted
in the Tables and in the Examples.

[008] Another embodiment of the invention is to provide a method of treating or preventing obesity
and related diseases in a subject comprising administering to a subject in need thereof an effective
amount of at least one compound of the invention.

[009] A further embodiment of the present invention is to provide compositions for treating or
preventing obesity and related diseases in a subject comprising an effective amount of at least one
compound of the invention.

[010] These and other objects of the invention will be clear in light of the detailed degcription
below.

DETAILED D N OF THE ON

[011] The invention relates to biphenyl-4-yl carbonylamino acid derivatives, and pharmaceutical
salts and esters thereof, that have utility in the inhibition of DGAT-1 (diacylglycerol O-acyliransferase
type 1) and in the treatment of obesity and related diseases.

[012] One embodiment of the invention is a compound of Formnla (T)

wherein
Q is O, NRY, or S;

W
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@ is a fused ring selected from

Rl

&n aromatic 6-membered ring containing 0 or 1 N aboms;
is independently selected from

halo, (Cr-Ce)alkyl, (C,-C)alkoxy, nitro, cyano, (C,-Cg)haloalkyl,
(C-Ce)haloalknxy, aminocarbonyl, (Ci-Cealkylaminocarbonyl,
bis[(C;-Ce)alkyl)aminocarbonyl, aminosulfonyl, (C,-Coalkylaminosulfonyl,
bis[(C,-Cs)alkyIJamingsulfonyl, (C,-Cealkylcarbonylamino, (C,-Cealkylsulfonyl,
(Cr-Cqlalkylsulfonylamino, hydroxy-(CrCe)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl,

and

when two of said R' substituents are (C;-Cq)alkyl and are attached to adjacent carbon
atoms of the Ring A, they may be joined together to form a 5-7-membered
carbocyclic ring;

180,1,0r2;

R? and R? are independently selected from hydrogen, balo, hydroxy, (C;-Coalkyl,

trifluoromethyl, (C,-Ce)alkoxy, and trifluaromethoxy;

R® p—
R 1
TN/)D TN; , P "
(-]
is selected from +NR"R’  COgH, H  gpg COH Me

wherein

RS is H or CH;;

and

Rl R‘IO
RT iﬂ "\‘szH;
wherein

R* is selected from



WO 2006/0:44775 PCT/US2005/037215

(C;-Cg)alkyl optionally substitnted with one or two groups selected
from vinyl, CF;, OH, methoxy, SCH,, NH;, -CO;H, and
-CONH,,
(CHy)phenyl wherein m is 0 to 3, and
wheze the phenyl ring is optionally substituted with one or
two groups selected from halo, (C-Colalkyl, (C-Cealkoxy,
OH, nitro, and cyano,
piperidiny] optionally substituted on C with halo and optionally
substituted on C or N with (C,-Cgalkyl, (C,-Cg)alkaxy,
nitro, or cyano,
tetrahydropyran-4-yl;
R®  is Hormethyl
or
R? and R" may form, together with the carbon to which they are attached, a
3- to 6-membered carbocyclic ring,
R'  ishydrogen, (Cy-Cyalkyl, hydroxy, ar methoxy;
R’ isselected from H, (C-Cgalkyl, and hydraxy-(CrCoalkyl;
R"  issclected from H, (C-Cgalkyl, and hydroxy~Cr-Coalkyl;
and the pharmaceutically acceptable salts and esters thereof,
[013] The terma identified above have the following meaning throughout:
[014] The term “halo” means F, Br, Cl, end L
[015]1 The terms “(C-Cyalkyl,” “(C,-Coalkyl,” and *(Cr-Cgalkyl” mean a linear or branched
saturated hydrocarbon groups having from 1 to about 4 carbon atoms, from 1 to about 6 carbon atoms,
or from 2 to about 6 carbon atoms, respectively. The hydrocarbon group may also include a cyclic
alky] fragment as part of the alkyl group. Snch groups include, but are not limited to, methyl, ethyl, n-
propyl, isopropyl, butyl, isobutyl, pentyl, bexyl, cyclopropyl, cyclohexyl, cyclopropyl-methyl, and
cyclopentyl-methyl groups.
[016] The term "(C;-Coalkoxy™ means a linear or branched samrated hydrocarbon group having

from 1 to about 6 carbon atoms, said group being attached to an oxygen atom. The oxygen atom is
the atom through which the alkoxy substituent is attached to the rest of the molecule. The

hydrocarbon group may also inclnde a cyclic alkyl fragment as part of the alkyl gronp. Snch groups

4
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include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropaxy, a-butoxy, n-bexylaxy, 3,3-
dimethylpropoxy, cyclopropoxy, cyclopropylmethoxy, cyclopentyloxy, and the like.

[017) The term *(C,-Cg)haloalkuxy” means a (C,-Cg)alkoxy group substituted on carbon with a
halogen atom. Such groups include, for example, triflucromethoxy, difiucromethoxy, 2,2-
difluaroethoxy, 2,2,2-trifluoroethoxy, 3-fluoropropoxy, 2-chloroethaxy, 3-chloropropoxy, 1-flucro-
2,2,dichloroethoxy, and the lile.

[018] The term *“(C,-Cg)haloalkyl” means a (C;-Cgalkyl group substituted on carbon with a
halogen atom. Such groups include, for example, triflucromethyl, difluoromethyl, 2,2,2-
trifiuorcethyl, 3-fluoropropyl, diflucroethyl, 1-flnoro-2,2-dichloroethyl, 3-chloropropyl, 4-
bromohexyl, and the like.

[019] The terms “aminocarbonyl,” *{C;-Cgealkylaminocarbonyl,”" and “bis[(C;-
Coalkyl]aminocarbony]l” mean a carbonyl [C(=0)] group substituted by nitrogen atom in which the
nitrogen atom is unsubstituted, sbstituted by a single (C;-Cg)alkyl group, or by two (C;-Cg)alkyl
groups, respectively. The carbonyl group is the point of attachment of the substitnent to the rest of the
molecule. Such groups include, for example, carboxeamido [NH2C(s<0)-], N-methylcarboxamido
[CHsNHC(=0)], N-methyl-N-propylcarboxamido [CHyCHCHN(CHa)C(=0)-1, N.N-
diethylcarboxamido [(CH;CHz),NC(=0)-], and the like.

{020] The terms “3- to 6-membered carbocyclic ring” and “5- to 7-membered carbocyclic ring”
mean a saturated or partially unsaturated ring containing from about 3 to about 6 carbon atoms, and
from about 5 to about 7 carbon atoms, respectively. Such groups include, but are not linited to,
cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl, cycloheptyl, cyclopentenyl, cyclobexenyl, and the
like.

[021]  The term “hydraxy-(Cr-Calkyl” means a (Cy-Calkyl group, said alkyl being further
substituted by a hydroxy group at any available carbon atom. Such groups include, but are not limited
to, hydroxymethyl, 2-hydroxyethyl, 2 hydroxypropyl, 3 hydroxypropyl, 4-hydroxybutyl, 2-hydroxy-1-
methylethyl, 5-hydroxypeatyl, 3-hydroxybatyl, 3-hydroxy-2-ethylpropyl, 6-hydroxyhexyl, and the
like.

[022] The term “hydroxy-<(Cr-Cgalkylaminocarbonyl” means a carbonyl [C(=0)] group substituted
by nitrogen atom in which the nitrogen atorn is substituted by a single (C;-Cg)alkyl group, and said
alkyl is further substituted by a hydroxy group. Such groups include, for example, 2-
hydroxyethylamido-, 3-hydroxypropylamido, 4-hydroxyhexylamido, and the like.

[023] The terms “eminosulfonyl,” “(C,-Ce)alkylaminosulfonyl,” and “bis[(C;-
Cgalkyllaminosulfonyl” mean a S(=0), gronp substituted by nitrogen atom in which the nitrogen

5
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atom is unsubstituted, substituted by a single (C;-Cq)alkyl group, or by two (C,-Cglalkyl groups,
regpectively. The S(=0), group is the point of attachment of the substituent to the rest of the
molecule. Such groups include, for example, aminosulfonyl [NH,S(=0);], N-methylaminosulfonyl-{
CHyNHS(=0)z}, N-methyl-N-propylaminosulfonyl [CHyCH:CHN(CH)S(=0)z), N.N,-
diethylaminosulfanyl [(CHyCH,);NS(=0),-], and the like.

[024} The term “'(C,-Cgalkylcarbonylamino” means an amino group in which the nitrogen atom is
substituted by a carbonyl group, and seid carbonyl group is further substitnted by a (C,-Ce)alkyl
group. The nitrogen atom is the point of attachment of the substituent to the rest of the molecnle.
Such groups include, for example, acetylamino [CHyC(=O)NH-], propanoylamino
[CH;CH;C(=O)NH-}, i-butanoylamino [(CHa),CHC(=0)NH-] groups, and the like.

[025] The term *(C,-Cgalkylsulfonylamino” means an amino group in which the nitrogen atom is
substituted by a sulfonyl [S(=0),] group, and said sulfonyl group is further substituted by a (C;-
Cg)alkyl group. The nitrogen atom is the point of attachment of the substituent to the rest of the
molecule. Such groups include, for example, methylsulfonylamino [CHsS(=0),NH-],
propylsulfonylamino [CH;CH,CH,S(=0);NH-], {-propylsulfonylamino [(CHs);CHS(=0);NH-]
groups, and the like.

[026] The terms “1-morpholinylcarbonyl” and “1-piperidinylcarbonyl™ mean

d Mot » CN—E:—:—

7/ '

[027] The term “piperidiny]l” means Gﬁ The point of attachment of this substituent may be
either the N or any C atom in the ring.

[028] The term “optionally substituted” means that the moiety so modified may bave from none to
up to at least the highest number of substituents indicated. Each substituent may replace any hydrogen
atom on the moiety so modified es long as the replacement is chemically possible and chemically
stable. When there are two or more substitnents on any moiety, each substituent is chosen
independently of any other substituent and can, accordingly, be the same or different.

[029] Standard amino acid fragment abhreviations (e.g., Val, Len, Ile, Pro, and the like) arc used in
the Tables below to describe a bivalent amino acid fragment. It is to be umderstood that the
attachment points of the bivalent fragment are through the nitrogen atom of the fragment and the
carbon atom of the carbonyl group. For example, in Table 1a, the fragment is attached to the
molecule through the nitrogen atom and is substituted on the C(=0) with an OH group. As entered
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into the Table, the attachroent point to the rest of the molecule is on the left, and the OH group is on
the right. It also to be understood that when the fragment is designated as “L," its abaolute
configuration is that of the naturally occurring amino acids; whereas the designation "D” is of the
opposite absolute configuration.

[030] The compounds described in the Examples are intended to be representative of the invention,
and it will be understocd that the scope of the invention is not limited by the scope of the examples.
Those skilled in the art will recognize that the invention may be practiced with variations on the
disclosed structures, materials, compositions and methods, and such variations are regarded as within
the ambit of the invention.

[031] Representative saits of the compounds of Farmula (I) include the conventional non-toxic salty
snd the quaternary ammoninm salts which are formed, for example, from inorganic or organic acids or
bases by means well known in the art. For examnple, such acid addition salts inclode acetate, adipate,
alginate, ascorbate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate, camphorate,
campharsulfonate, cinnamate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesalfonate,
fumarate, glucobeptanoatn, glycerophosphato, hemisulfate, heptanate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanegulfonate, itaconate, Iactate, maleate, mandelate,
3-phenylpropionate, picrate, pivalate, propionate, succinate, sulfonate, tartrate, thiocyanate, tosylate,
and undecanoate.

[032] Base salts include alkali metal salts such as potassium end sodium salts, alkaline earth metal
salts such as calcium and magnesium salts, and ammonium saltz with orgenic bases such as
dicyclohexylamine salts and N-methyl-D-glucamine. Additionally, basic nitrogen containing groups
may be quaternized with such agents as lower alky] halides such as methyl, ethyl, propyl, and butyl
chlorides, bromides and iodides; dialkyl sulfates lile dimathyl, diethyl, and dibuty] sulfate end diamyl
sulfates; long chsin halides such as decyl, lanryl, myristyl and strearyl chlorides, bromides, end
iodides; aralkyl halides like benzyl and phenethy] bromides and others.

[033] The esters in the present invention are non-toxic, pharmaceutically acceptable ester
derivatives of the compounds of Formula (I). This may include, for example, ester derivatives
prepared from acetic, benzoic, mandelic, stearic, lactic, salicylic, hydroxynaphthoic, glucobeptonic,
and gluconic acid. The compounds of Formula () may be esterified by a variety of conventional
procedures well known by those sldlled in the art. For example, esterification may be reached using
the appropriate carboxylic acid in the presence of tdfluoroacetic anhydride and optionally, pyridine, or
in the presence of N,N-carbonyldiimidazole with pyridine. One skilled in the art would readily know
how to successfully carry out these as well as other methods of esterification. Sensitive or reactive

7
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groups on the compound of Formula (T) may need to be protected during any of the above methods for
forming esters, and protecting groups may be added and removed by conventional methods well
known in the art.

[034] It will be appreciated that diastercomers and enantiomers of the exemplified structures will
often be possible, and that pure isomers represent one embodiment of the invention. 1 is intended that
pure stereoisomers, and mixtures thereof, are within the scope of the invention.

[035] The compoands of this invention mey, cither by nature of asymmetric centers ar by restricted
rotation, be present in the form of isomers. Any isomer may be present in the (R)-, (S)-, or (R,S)
confignration, preferably in the (R)- or (S)- configuration, whichever is most active.

[036) All isomers, whether separated, pure, partially pure, or in racemic mixture, of the compounds
of this invention are encompassed within the scope of thig invention. ‘The purification of said isomers
and the scparation of said isomeric mixtures may be accomplished by standard techniques known in
the art

[037]1 Geometric isomers by nature of substituents about a double bond or a ring may be present in
cis (= Z-) or trans (= E-) form, and both isomeric forms are encompassed within the scope of this
invention.

[038) The particular process to be utilized in the preparation of the compounds of this invention
depends upon the specific compound desired. Such factors as the selection of the specific moieties
and the specific substituents on the varions moieties, all play a role in the path to be followed in the
preparation of the specific compounds of this invention. These factors are readily recognized by one
of ordinary ekill in the ert.

[039] For syntheais of any particular compound, one gkilled in the art will recognize that the use of
protecting sroups may be required for the synthesis of compounds containing certain substitnents. A
description of suitable protecting groups and appropriate methods of adding and removing such
groups may be foand in the art (see, e.g., T. W. Greens and P.G.M. Wuts, Protective Groups in
Organic Synthesis; Wiley: New York, (1999)).

[040] In the reaction schemes below, one skdlled in the art will recognize that reagents and solvents
actually used may be selected from several reagents and solvents well known in the art to be effective
equivalents, 'When specific reagents or solvents are shown in a reaction scheme, therefore, they are
meant to be illustrative examples of conditions desirable for the exccution of that particular reaction
scheme. Abbreviations not identified in accompanying text are listed later in this disclosure under
“Abbreviations and Acronyms.”



WO 2006/044775 PCT/US2005/037215

[041] Another object of this invention is to provide methods of making the compounds of the
invention. The compounds may be prepared from readily available materials by the methods outlined
in the Reaction Schemes and Examples below, and by obvious modifications thereto.

General on of the Inven

[042] Preparation of the biphenyl-4-yl-carbonylamino acid derivatives of the present invention,
having Formula (T), may be accomplished by the Methods and Resction Schemes described below.
Methods for the preparation of specific compounds having Formula (II), (I, (IV), (VD), (XD), (X1I),
and (XIII) are also described in the experimental procedures that follow below.

[043) Compounds of Formula (V) wherein ‘A’ is a benzo moiety may be prepared by the methods
described in PCT/US04/14036 and by other methods known in the art, such as the following: (a) 2-
chloro-5-cysnobenzothiazole and 2-chloro-6-cysnobenzothiazole (WO 2002/000633); (b) 5-
acetamido-2-chlorobenzothiszole (Sharpe, et al., J. Med, Chem. 15:523-529, 1972); (c) 6-acetamido-
2-chlorobenzothiazole (Katz, J. Am. Chem. Soc. 73:4007-4010, 1951); (d) 2-chloro-5-benzothiazole-
carboxamide, 2-chloro-N-methyl-6-benzothiazolecarboxamide, 2-chloro-N-sthyl-5-benzothiazole-
carboxamide, 2-chloro-N, N-dimethyl-5-benzothiazolecarbooamide, 2-chloro-N,N-dimethyl-6-benzo-
thinzolecarboxamide, 2-chiaro-V-(2-hydroxyethyi)-5-benzothiazolecarboxamide, 2-chioro-V-(2-
hydroxyethyl)-6-benzothiazolecarboxamide, and 2-chloro-7-morpholinocarbonyl-benzothiazole (U.S.
Pateat No. 3,654,296); (&) 6-butoxy-2-chloro-benzothiazole (Bordi, et al., Farmaco 49:153-166,
1994); (f) 2-chloro-6-isopropoxy-benzothiazole, 2-chloro-5-cyano-benzoxazole, and 5-cyano-2-
methylthicbenzothiazole (Eor. Patent Appl. EP1308439A1); (g) 2-chloro-5-methylsulfonyl-
benzoxazole (Lok, et al., J. Org. Chem. 61:3289-3297, 1996); (h) 2-chlaro-5-cyanobenzoxazole (Bur.
Pat. Appl, EP1308439A1). Compounds of Formula (V) wherein *A’ is a heieroaryl moiety such az a
pyrido ar pyrimido moiety may be prepared by methods known in the art, such as deacribed for the
following compounds and intermediates related to Formnla (V): (2) 2-chloro]1,3]thiazolo[4,5-
blpyridine (Viviani, et al, Bull, Soc. Chim. Fr. 130:395-404, 1993); (b) 2-chloro-5-
methyl[1,3}thiszolof4,5-blpyridine (U.S. Patent No. 5,496,816); (¢) [1,3]thiazolof5,4-b]pyridine-2-
thiol (U.S. Patent No. 5,077,287); (d) [1,3]thiszolo[5,4-clpyridine-2-thiol and [1,3]thiazclof4,5-
c]pyridine-2-thicl (WO 2003/039258); and (e} 6-chloro[1,3]thiazolo[4,5-b]pyridine-2-thiol

(WO 2003/006470).

[044] Unless otherwise specified, Q, A, and R'-R'! have the identical meanings as described above.
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[045] Reaction Scheme 1
Methods A and B
R 9 C o
[y OF ﬁﬁﬁ".!&’s?ﬁi?" {\\ R
- ™
()
R?
pa—N—¢
H \= X A"y | X
o N,
Pd catalyzed Ls H
OOUP“I'IU *Method A" ™
Pd catalyzed
J coupling
R 9 n‘)., COOR'
R N
DI
HNTNF () Mothod B* (Vi)
1. hydrolysis f neceseary fo A' =H
(when R' = alkyl}
)F(I': cI:-:,OBr:lm 2. H-R*% coupling agent

Y =Cl, Br, |, or SOqalkyl

R" = H or alkyl, or the two R" may be linkad together
such that (R"O)gB forms a ring fragment

PG = an aoptional protacﬂng group
ROR10

R" =H, alkyl, or benzyl

(Fli)r%\

(Vi)

3. hydrolysis or hydrogenolysls
Is not H)

(when R* In R*
I necessary

e

{046] In Reaction Scheme 1, a boronic ester derivative of Formula (fIa) is prepered by reaction of
the compound of Formmila (IT), where X = halo, a Pd catalyst, and a boronic ester (e.g., pinnacol
borane). The compound of Formula (VI) may then be prepared by “Method A” by coupling the
compound of Formnla (IIa), with the compound of Fornmla (IV) in the pregence of a palladium
catalyst and & base such as potassinm carbonate (Suzuki conditions).

10



WO 2006/044775 PCT/US2005/037215

[047] Altematively, the Formula (fla) compound may be conpled with an aniline of Formmula (VII),
also under Suzuki conditions, to provide the biphenyl compound of Formula (II). The compound of
Formula (VI) may then be prepared by Method B, by reaction of the Formula (II) compound with the
compound of Formula (V), in the optional presence of a acid catalyst (e.g., HCI).

[048] Further reaction of the compound of Formula (VI), where R” is H, with an amino acid
decivative of Formula (VII), where R is

ROR10 a8 g ~
_NXGoz 1] _NI" —N P or ~—N S MB
Fliﬂ ' n )_kM
Goan;. coznul [<]
in the optional presence of a coupling agent such as N, N’ -diisopropylcarbodiimide, provides an
intermediate that is either hydrolyzed (where R""" is alkyl) under bagic conditions such as LiOH, THF,
and water, or hydrogenated (where R**’ iz beazyl) using Ha and a suitable catalyst, to give the
invention compound of Formula (I).

[049] The intermediate of Formula (IIT), used in Method B, may also be prepared by the alternative
methods outlined in Reaction Scheme 2,

11
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{0s0] Reaction Schemne 2
Alternate r the jon of
R® o]
|\ i
Z R2

)]
. PaN a N—B(OR"),

o,u—@—a(on-),
Pd mlnlyst bm
Pd mlvat. base 2. N-deprataction,
if necassary

(1)

R'=H or alkyl

X=Cl,Br,orl

= H or alkyl, or the two R" may be linked together

such that (R"O)2B forme a ring fragment

PG = an optional protecting group
[051] For example, the compound of Formula (II) may be coupled with a nitrophenylboronic acid
derivative of Formula (IX) under Suzuki conditions (Pd catalyst and base) to give the compound of
Formwla (XI). Reduction of the Formula (XT) intermediate (8.8, Hz Pd/C or Fe/HCI) gives the
aminocbiphenyl compound Forrmula (IIT). Alternatively, the Forrmila (II) compound may be coupled
with a protected aminoborenic acid derivative of Formmla (X), to give, following removal of the
protecting group, the intermediate of Formula (III).
[052] Preparation of the Formula (T) compounds may also be accomplished by Method C, as
ilfustrated in Reaction Scheme 3.

12
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[053] Reaction Schemne 3
Method C
R
1.(COCh iy @ R’
2. H-R*Y
(Vilt) @
OgN OzN (xan

o (R')n
Fe / HC ' v Y
o~
Pdlc HzN (¢ 411)} 2. hydrolysis or hydrogenation

0 Y = CI, Br, I, SOgAlkyl
R Q=08

RPR™" 8
. - R s
R = —N’TCOEH, -~ . -Ni 7 or _N, -Me
' R

R
,\S:F Ae

(A"
f: C/ 3
N
ks

[054] In this route, a nitrobiphenyl compound of Formula (X]a) is converted to the Formnla (XII)
compound by conversion of (XIa) to the corresponding acid chlaride (e.g., using (COCI),) followed
by coupling with the amino acid derivative of Farmula (VIII), where R* ia

R" = H, alkyl, or benzyl

H9H1 0

'—'Id coznm —N
R® - R™ ooan" M°

in the optionsl presence of a base. Altemnatively, the compound of Formnula (XII) can be prepared by
reacting (XIa) and (VIII) in the presence of a coupling agent guch as dicyclohexylcarbodiimide or
other standard coupling agents. The mitro group in the compound of Formula (XII) is then reduced
with, for example, H; and Pd/C or Fe/HC), to produce the intermediate compound of Formula (X1T1).
Reaction of (XIIT) with the compoimd of Formmla (V) in the presence of an acid catalyst (¢.g., HCI)
followed by hydrolysis or hydrogenation as in Reaction Scheme 1, gives the invention compound of
Farmule (T).

f0s5] Compounds of Formula (IV) are prepared es illustrated in Reaction Scheme 4, by reaction of
13
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an aniline of Formula (XXV) with the intermediate of Formmula (V), for exemple, under acid conditions
(e.g., HCl in n-butanol) at 90°C.

fos6] Reaction Scheme 4
I \
G Hiﬂ oo E‘Q?
e, wy
acldcatnlyat
)

Y =Cl, Br, |, or SOgalkyl

[057] Specific embodiments of the invention may be found in the Examples described below and in
Tables 1-7. The compounds described in these Examples and Tables are intended to be representative
of the invention, and it will be understood that the scope of the invention is not limited by the scope of
the examples. Those skilled in the art will recognize that the invention may be practiced with
variations on the disclosed structures, materials, compositions and methods, and such variations are
regarded as within the ambit of the inveation.

PREPARATION OF COMPOUNDS OF THE INVENTION

Mass gpectra
[058] Chemical ionization mass spectra (CI-MS) were cbtained with a Howlett Packard 5989A

mass spectrometer equipped with a Hewlett Packard 5890 Gas Chromatograph with aJ & W DB-5
column(O.ZSuMoo:ﬁng'.?Omxo.ZSmm). Theimsoumewumni_ntninedatZSO‘Cmdspedn
were scanned from 50-800 amm at 2 sec per scan.

[059] Liquid chromatography — electrospray mass spectra (LC-MS) data were obtained by using a
Howlett-Packard 1100 HPLC equipped with a quatemary pump, a variable wavelength detector set at
254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), and a Finnigan LCQ ion trap mass
spectrometer with electrospray ionization. Spectra were scanned from 120-1200 amu using a varisble
ion time according to the number of ions in the source. The eluants were A: 2% acetonitrile in water
with 0.02% TFA, and B: 2% water in acetonitrile with 0.018% TFA. Gradient elution from 10% B to
95% B over 3.5 minutes ot a flow rate of 1.0 mL/min was used with an initial bold of 0.5 minutes and
a final hold of 0.5 minutes at 95% B. Total run time was 6.5 minntes. In the Examples and Tebles
provided below, the LC-MS dat are given with HPLC retention times (ret. time).

14
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NMR Spectra

{060] Routine one-dimensicmal NMR gpectroacopy was performed on 300 MEHz or 400 MHz
Varian Marcury-plus spectrometers. The samples were dissolved in deuterated solvents obtained from
Cambridge Isotope Labs, and transferred to 5 mm ID Wilmad NMR tubes. The spectra were acquired
at 293°K. The chemical shifts were recorded on the ppm scele and were referenced to the appropriate
solvent gignals, such as 2.49 ppm for DMSO-d, 1.93 ppm for CDyCN, 3.30 ppm for CDyOD, 5.32
ppm for CD;Cla, and 7.26 ppm for CDCly for *H spectra; and 39.5 ppm for DMSO-dj, 1.3 ppm for
CD4CN, 49.0 ppm for CD;0D, 53.8 ppm far CD;Cl; and 77.0 ppm for CDCl for '*C spectra,

Abbreviations and Acronyms
[061] When the following abbreviations are used throughout this disclosure, they bave the
following meaning:

Ala alanine

Biotage® medium-preasure silica gel chromatography, using apparatus from Biotage
Inc./Dyax Carp.

CDCl, deuterated chloroform

Celite® diatomaceous carth filter agent, obtained from Celite Corp.

DCE dichloroethane

DCM dichloromethane

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

co enantiomeric excess

EI-MS electron impact — mass spectroscopy

h hour(s)

HPLC high pressure liquid chromatography

Ile isolencine

LC-MS liquid chromatography — mass spectroscopy

Len lencine

min minutes

MS mass spectroscopy

NMR nuclear magnetic resonance

Phe phenylalanine

p-o. orally

Pro proline

t room temperature

15
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THF tetrahydrofuran
TLC thin layer chromatography
TFA triflaoroacetic acid
Vel valine

[062] By using the described methods herein, the compounds of the invention may be prepared.
The following examples are presented to further illustrate the invention described herein, but they
should not be construed as limiting the scope of the invention in any way.

Preparation of Intermediates
Compounds of Forrula (IT)
[063] inte IT- 1: -2~ benzoate

[065] t-Butyl nitrite (5.10 g, 49.5 mmol) was added to a suspension of copper(II) bromide (8.80 g,
39.4 mmol) in CH;CN (50 mL), and the reaction mixture was cooled to 0°C in an ice bath, 4-
Aminosalicylic acid (5.00 g, 32.7 mmol) was added in emall portions over 30 min. Additional
CH;CN (20 roL)) was added, and the reaction mixture was allowed to stir et 0°C for 2 . The reaction
mixture was poured into 20% HC (200 mL) and extracted with Et;O (2 x 200 mL). The combined
organic phases were washed with 20% HCI (2 x 100 mL), dried over MgSQ,, filtered, and
concentrated in vacuo. The residue was dissolved in Et;O (300 mL) and extracted with 15% NaOH
(2x 150 mL). The combined aqueous layers were washed with Bt;O (100 mL), brought to pH ~1
with 209% HC, and extracted with Bt;O (3 x 200 mL). The combined organic phases were dried over
MgSO,, filtered, and concentrated in vacuo. The resuiting solid was triturated with CHCly and
callected by filtration, yielding 2.5 g (35%) of the title compound as a crystalline solid. The material
was used without further characterization or purification.

16
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o
Br

CH,

[067] 4-Bromo-2-hydroxybenzoic acid (1.00 g, 4.61 mmol) was dissolved in acetone (25 mL), and
iodomethane (1.15 mL, 18.4 mmol) and K2CO; (255 g, 18.4 mmol) were added. The reaction was
heated at reflux overnight. Upon cooling to rt, the reaction mixture was filtered, and the filtrate was
concentrated in vacuo. The crude material was purified by flash chromatography (Biotage® column;
10% EtOAc / Hexanes), yiolding 0.955 g (B5%) of the desired product as a yeilow oil. LC/MS m/i
245.0 (MH*); retention time 3.13 min. *H NMR (400 MHz, CD;Cl,) § 3.84 (s, 3H), 3.90 (s, 3H),
7.12-7.20 (m, 2H), 7.62 (d, 1H).

[069] 4-Bromo-2-methylbenzoic acid (2.00 g, 5.30 mmol) was added to a solution of acetyl
chloride (1.70 mlL, 23.9 mmol) in methanol (30 mL.). The mixture was allowed to stir at rt for 3 days
and was then concentrated in vacuo. This gave 1.96 g (92%) of the title compound as a light brown
oil. 'H NMR (400 MHz, CD;C];) §2.61 (s, 3H), 3.90 (3, 3H), 7.38-7.42 (m, 2H), 7.78 (d, 1H).
f070] iate I1- 3: 4 2-chlorobenzoate

o)

o™
Br |

[071] 4-Bromo-2-chlorobenzoic acid (1.00 g, 4.25 mmol) was added to a solution of acetyl chloride
(1.70 mL, 23.9 mmol) in methenol (30 mL). The mixture was allowed to stir at rt for 3 days, and was
then concentrated in vacuo. This gave 0.84 g (80%) of the title compound. *H NMR (400 MHz,
CD,CL,) §3.85 (s, 3H), 7.51 (d, 1H), 7.45 (d, 1H), 7.78 (d, 1H).

17
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Preparation of Intermediate Compounds of Formula (TIT)
[072] termediate IFT- 1: 1 4'-amino-3- bi 4-car late

OpN

[074] To a solution of methyl 4-bromo-2-methylbenzoate (1.00 g, 4.37 mmol) and 4-
nitrophenylbaronic acid (2.91 g, 17.5 mmol) in toluene (12 mL) was added Na;COs (3.70 g,

34.9 mmol), 1,1"-bis{diphenylphosphino)ferrocenepalladium(Il) chloride complex with
dichloromethane (0.71 g, 0.87 mmol), 1,4-dioxane (6 mL), and water (6 mL). The mixture was
beated at reflux for 3 h and then allowed to cool to rt. The mixture was diluted with EtOAc and water,
and the organic layer wes isolated, dried over MgSO,, and concentrated in vacuo. The material was
purified by column chromatography (25% EtOAc in hexanes), yielding 1.32 g (89%) of the title
compound. GC/MS m/z 271 (M*); retention time 13.00 min. ‘H NMR (400 MHz, CD,Cl3) § 2.65 (s,
3H), 3.95 (s, 3H), 7.52 (d, 2H), 7.78 (d, 2H), 8.11 (d, 1H), 8.30-8.39 (m, 2H).

®

HoN

[076] Iron powder (1.04 g, 18.6 mmol) was added to a solution of methyl 3-methyl-4'-
nitrobiphenyl-4-carboxylate (0.63 g, 1.9 mmol) in ethanol (20 mL). Concentrated HCI (0.93 miL,
1.9 mmol) was added, and the mixtire was heated at reflux for 3 h. Upon cooling to rt, the mixture
was filtered through a pad of Celite®, and the filtrete was concentrated in vacuo. The material wes
purified by column chromatography (33% EtOAc in hexanes), yielding 0338 g (75%) of the title
compound. LC/MS m/z 242.3 (MH"); retention time 2.27 min. 'H NMR (400 MHz, CD,Cl,) § 2.81
(s, 3H), 3.95 (s, 3H), 6.83 (d, 2H), 741-7.51 (m, 4H), 7.85 (d, 1H).

18
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[(i72]] Intermediate ITT- 2: 4" i 1-4-carb te

O:N

[079] Toa solution of methyl 4-bromo-2-chlorobenzoate (0.40 g, 1.6 mmol) and 4-
nitrophenylboronic acid (0.67 g, 4.0 mmol) in toluene (8 mL) was added NagCOs (1.02 g, 9.62 mmol),
1,1-bis(dipheaylphosphino)ferrocenepalladium(IT) chloride complex with dichloromethane (0.03 g,
0.03 mmol), 1,4-dioxane (4 L), and weter (4 mL). The mixture was heaied at reflux for 3 h and then
allowed to cool to rt. The mixture was diluted with BtOAc and water, and the organic layer was
isolated, dried over MgSO,, and concentrated in vacuo, The material was purified by column
chromatography (25% BtOAc in hexanes), yielding 0.275 g (59%) of the title compound. *H NMR
(400 MHz, CD,Cl;) § 3.98 (s, 3H), 7.58 (d, 2H), 7.68-7.82 (m, 3H), 7.97 (d, 1H), 8.33 (d, 1H).

HoN

[081] Iron powder (0.99 g, 17.7 mmol) was added to a solution of methyl 3-chloro-4"-nitrobiphenyl-
4-carboxylate (0.64 g, 1.8 mmol) in ethanol (15 mL). Concentrated HC1 (0.88 mL, 1.8 mmol) was

» added, and the mixture was heated at reflnx for 3 h. Upon cooling to rt, the mixture was filtered
through a pad of Celite®, and the filtrate was concentrated in vacuo. The material was purified by
colurm chromatography (33% BtOAc in hexanes), yielding 0.453 g (98%) of the title compound.
LC/MS m/z 262.4 (MH"); retention time 2.39 min. ‘H NMR (400 MHz, CDCly) §3.99 (5, 3H), 6.78
(d, 2H), 7.41-7.46 (m, 3H), 7.62 (s, LH), 7.88 (d, 1H).
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[082] termediate ITI- 3: 4 s bi

O.N

[084] To a solution of methyl 4-bromo-2-methoxybenzoate (0.95 g, 3.9 mmol) and 4-
nitrophenylboronic acid (1.29 g, 7.75 mmol) in toleene (10 mL) was added Na;CO; (1.85 g,

174 mmol), 1,1"bis(diphenylphosphino)ferrocenepalladium(Il) chloride complex with
dichloromethane (0.06 g, 0.08 mmol), 1,4-dioxane (5 mL), and water (5 mL). The mixiure was
beated at reflux for 3 h and then allowed to cool to 1it. The mixture wes diluted with EtOAc and water,
and the organic layer was isolaied, dried over MgSO,, and concentrated in vacuo, The material was
purified by colutmm chromatography (25% EtOAc in hexanes), yielding 0.675 g (61%) of the title
coropound. LC/MS m/z 287.9 (MH"); retention time 3.14 min.

HgN

[086] Iron powder (0.58 g, 10 mmol) was added to a solution of methyl 3-methoxy-4'-
nitrobiphenyl-4-carboxylate (0.38 g, 1.0 mmol) in ethanol (10 mL). Concentrated HCI (0.52 mL,

1.0 mool) was added, and the mixture was heated at reflux for 3 h. Upon cooling to rt, the mixture
was filtered through a pad of Celite®, and the filtrate was concentrated in vacuo. The material was
purified by column chromatography (33% EtOAc in hexanes), yielding 0.279 g (quentitative yield) of
the title compound. LC/MS vz 258.3 (MH"); retention time 1.65 min. *H NMR (400 MHz, CD;Cl,)
§ 3.81 (s, 3H), 3.99 (s, 3H), 6.78 (d, 2H), 7.15-7.19 (m, 2H), 7.45 (d, 2H), 7.80 (d, 1H).
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of Intermediate Com| of Formula

[087] Intermediate IV-1; N-(4- finoro- -2-amine
F

[089] 6-Fluoro-benzothinzole-2-thio]l was treated with sulforyl chloride by the procedure described
in PCT/US04/14036 to give the desired product, which was used in the next step without further
purification. EI-MS m/z 187 (M"): "H NMR (DMSO-dg) & 8.00 (m, 2H), 7.40 (m, 1H).

[091] A mixture of 2-chloro-6-fluoro-benzothiazole (0.65 g, 3.5 mmol) and 4-bromoaniline (0.61 g,
3.5 mmol) in n-butanol (6 mL) was heated at 60-70°C under nitrogen to obtain a solution, to which

4 M HCl in dioxane (0.43 mL, 1.73 mmol} was slowly added dropwise. The reaction mixture was
then heated at 90°C for 18 h. Upon cooling to rt, the reaction mixture was concentrated under reduced
pressure. The resulting solid was triturated with ethanol and collected by filiration. This yielded

0.98 g (88%) of the titls compound. LC/MS m/z 323.0 (MH*); retention time 3.74 min. 'HNMR
(CD,0D) & 7.10-7.30 (m, 1H), 7.39 (d, 1H), 7.45 (d, 2H), 7.58-7.61 (m, 3H).

[092] Intermediate IV-2: N- 2-fluoro- ~5-flnoro- iazol-2-amine

F
g Br
oo
H F

[093] In a similar manner to the procedure described above for the preparation of N-(4-
bromophenyl)-6-fluoro-1,3-benzothiazol-2-amine, 2-chloro-6-fluaro-benzothiazole and 2-fluoro-4-
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bromoaniline were reacted together to provide N-(4-bromo-2-fluoro-phenyl)-6-flucro-1,3-
benzothiazol-2-amine as & solid. 'H NMR (DMSO-dg) & 10.50 (s, 1H), 8.60 (¢, 1H), 7.80 (d, 1H),
7.60 (m, 2H), 7.40 (d, 1H), 720 (m, 1H)).

[095] A mixture of 2,6-dichlorobenzothiazole (0.71 g, 3.5 mamol) and 4-bromoaniline (0.61 g,
3.5 mmol) in n-botanol (6 mL) was beated at 60-70°C under nitrogen to obtein a solution, to which
4 M HCl in dioxane (0.43 mL, 1.73 mumol) was then slowly added dropwise. The reaction mixiure
was then heated at 90°C for 18 h. Upon cooling to 1t, the reaction mixture wag concentrated under
reduced pressure. The resulting solid was triturated with ethanol and collected by filtration. This
yielded 1.09 g (93%) of the title compound. LC/MS m/z 339 (ME'); retention time 3.98 min. "H
NMR (CD50D) §7.31 (d, 1H), 7.42-7.58 (m, 5H), 7.61 (d, 1H).

The preparation of this intermediate is described in US 2004/0224997,
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(098] Intermediate TV-6: N-(4-bromo-2 trifluo, 1.3-benzothiazol-2-

Fs
s Br
Q6
H F

The preparation of this intermediate is described in US 20040224997,

This intermediate was prepared by the methods described in US 2004/0224997.

tion of Intermedinte of Formula A
[o0] Intermediate VI-1: 3'-Fluoro-4'{(6-fluoro-1.3-b azol-2-yl)amino]bi 1-4-
carboxylic acid
o]
F
Q o™
P
NA\N
H F

The preparation of 3‘-ﬂncn'o-4'-[(6-ﬂuoro-1}hmmﬂ:inzbl—%yl)unho]bipl‘myl—#carboxyﬁc ecid is
described below in Reaction Scheme 5.
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[101] Resction Scheme 5
step1 o
: o i
CHy
Qo Sha
NN OH ) O
PdClg(dppf) CHzClp H E

NayCOy, HzO, 1,4-Dioxane

[105] Asshown in Reaction Scheme 5, to & mixture of N-(4-bromo-2-flncrophenyl)-6-fluoro-1,3-
benzothiazol-2-amine (1.00 g, 2.93 mmol) and 4-{methaxycarbonylphenyl)boronic acid (0.79 g, 4.40
" mumol) in toluene (10 mL) was added Na;COy (1.40 g, 132 mmol), 1,1-bis(diphenylphosphino)
ferrocenepalladium(ll) chloride complex with dichloromethane (0.05 g, 0.06 mmol), 1,4-dioxane

(5 mL), and water (S mL). This mixture was heated at reflux overnight. Upcn cooling to tt, the
reaction mixture was filtered, and the solid was washed with water (2 x 30 mL) and methenol (2 x
30 mL). The solid was recrystallized from scetone/MeOH (2:1). ‘This yielded 0.641 g (55%) of the
desired product as an off-white solid. 'H NMR (400 MHz, DMSO-dg) 5 3.82 (s, 3H), 7.20 (t, 1),
7.59-8.02 (m, &H), 8.70 (t, 1H), 10.50 (bs, 1H).
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[105) Asshown in Reaction Scheme 5, methyl 3fluoro-4-[(6-fluoro-1,3-benzothiazol-2-
yl)amino]biphenyl-4-carboxylate (0.64 g, 1.6 mmol) was suspended in THF (10 mL), MeOH (10 mL)
and water (5 mL), and LiOH (0.39 g, 16.2 mmol) was added. The reaction mixture was heated at
50°C until dissolution was achieved, and then the mixture was stirred for 3 days at rt. The reaction
mixture was brought to pH 4 with 1N HCI and was extractsd with BtOAc (3 x 25 mL). The combined
arganic phases were washed with water (2 x 50 mlL) and brine (50 mL), dried over MgSO,, filtered,
and concentrated in vacno. This yielded 0.518 g (84%) of the desired product as an off-white solid.
LC/MS m/k 383.3 (MH"), retention time 3.83 min. "H NMR (400 MHz, DMSO-do) & 7.18 (t, LH),
7.59-8.00 (m, 8H), 8.70 (t, 1H), 10.50 (bs, 1H), 12.95 (bs, 1H).

[106] inte VI-2: 3'-Finoro-4'-J(6-fluoro-L3-b

Bi {-4-carb acid
i
™.
QiN :
H F

The preperation of 3'-flucro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methylbiphenyl-4-
carboxylic acid is described below in Reaction Scheme 6.

AN
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(107] Reaction Scheme 6

JRNE--S

DMF, 80 *C

E step 1, continued

Qs Br E
”A”‘Q, QS
H ¢ . .

N
Pd(PhgP), H
NaHCO,, HpO
0
step 2 E
LIOH, H0 @
THF, MeOH S O Hg
— 2\
N
H ¢
o8] Stepl. i methyl 3'-fluoro-4'-{(6-fln jigzol-2-yl)amino]-3-
methylbi 1 laie

F
s
:J\N
H
(091 _ As shown in Reaction Scheme 6, a mixture of bis(pinacolato)diboron (0.55 g 2.2 mmol),
methy] 4-bromo-2-methylbenzoate (0.50 g, 2.2 mmol), palladium(1) acetate (0.01 g, 0.07 mmo}), and
KOACc (0.64 g, 6.6 ramol) in DMF (7.5 mL) was degassed with argon for 30 min at rt. The mixture
was then heated at 80°C for 4 h. After cooling the mixture to rt, N-(4-bromo-2-flucrophenyl)-6-
fiuoro~1,3-benzothiazol-2-amine (0.74 g, 2.2 mmol), tetrakis(triphenylphosphine)palladiom(0)
(0.08 g, 0.07 mmol), and saturated aqueons NaHOO, (5 mL) were added. The mixture was heated at
85°C overnight. The mixture was poured into ice water and extracted with BtOAc. The combined
organic phases were dried over Na,;SO,, concentrated in vacuo, and parified by column
chromatography (209% EtOAc in hexenes). This yielded 0.345 g (39%) of the title compound.

2%
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LC/MS m/ 411.3 (MH"); retention time 4.15 min. "H NMR (400 MHz, CD,Cl,) § 2.62 (5, 3H), 3.90
(s, 3H), 7.10 (1, 1H), 7.39-7.53 (m, SH), 7.62-7.70 (m, 1H), 7.99 {d, 1H), 8.58 (t, 1H).

[1t1]  Asshown in Reaction Scheme 6, methyl 3*-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-
yl)amino}-3-methyibiphenyl-4-carboxylate (0.38 g, 0.67 mmol) was suspended in THF (5 mL),
MeOH (5 mL), and water (2.5 mL), and NeOH (0.27 g, 6.7 mmol) was added. The reaction mixture
was heated at 50°C for 3 h. Upon cooling to rt, the reaction mixture was concentrated in vacuo,
acidified with 2N HCI, and the resulting solid was collected by filtration. This yielded 0.33 g
(quaatitative) of the title compound. "H NMR (400 MHz, DMSO-dy) § 2.62 (s, 3H), 7.10 (t, 1H),
7.49-7.58 (m, 5H), 7.65-7.75 (m, IH), 8.10 (d, 1H), 858 (t, 1H), 10.85 (br, 1H).

[z te VI-3: 4'-[(6-Fluoro-1,3-benzothiazol-2-v] bi l-4-carboxylic

acid

[114] A mixture of bis(pinecolsto)diboron (0.35 g, 1.4 mmol), methyl 4-bromobenzoate (0.30 g,
1.4 mmol), palladium@I) acetats (0.01 g, 0.04 mmol), and KOAc (0.41 g, 4.2 mmol) in DMF
(7.5 mL) was degassed with argon for 30 min at rt. The mixture was then heated at B0°C for 4 h.

Y 1]
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After the mixture was cooled to rt, N<(4-bromophenyl)-6-fluoro-1,3-benzothiazol-2-amine (0.45 g,
1.4 mmol), tetrakis(triphenylphosphine)palladiom(0) (0.05 g, 0.04 mmol), and saturated agueous
NaHCO, (5 mL) were added. The mixture was heated at 85°C overnight. Upon cooling to 1t, the
mixture was diluted with EtOAc. The combined organic phases were separated, dried over NagSO,,
and concentrated in vacuo. Purification by column chromatography (25% EtOAc in hexanes) yielded
0.094 g (18%) of the title corpound. LC/MS m/ 379.3 (MH); retention time 3.87 min. 'HNMR
(400 MHz, CD,0D) & 3.93 (s, 3H), 7.05 (t, 1H), 7.39-7.81 (m, 8H), 8.03 (d, 2H).

msl Methyl 4-[(6-fluoro-1,3-benzothiazol-2-yDaming]biphenyl-4-carboxylate (94 mg,

0.25 mmol) was suspended in THF (3 mL), MeOH (3 mL), and water (1.5 mL), and NaOH (0.10 g,
2.5 mmol) was added. The reaction mixture was heated at 50°C for 3 h. Upon cooling to rt, the
reaction mixture was concentrated in vacuo, acidified with 2N HCI, and the resulting solid was
collected by filtration. This yielded 90 mg (999) of the titls compound. LC/MS m/k 365.2 (MHY,
retention time 3.46 min. “H NMR (400 MHz, DMSO-dy) 57.08 (t, 1H), 7.49-7.80 (m, 6H), 7.82-8.01
(m, 4H), 10.75 (br, LH).
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M9 A mixture of bis(pinacolato)diboron (1.40 g, 5.51 mmol), methyl 4-bromo-2-
methoxybenzoate (1.35 g, 5.51 mmol), palladinm(TY) acetate (0.04 g, 0.17 mmol), and KOAc (1.62 g
16.5 mmol) in DMF (10 mL) was degassed with argon for 30 min at rt. The mixture was then heated
at 80°C for 4 h. After the mixture was cooled to rt, N-(4-bromo-2-fluorophenyl)-6-fluaro-1,3-
benzothiezol-2-amine (1.88 g, 5.51 mmol), tetrakis(triphenylphosphine)palladinm(0) (0.19 g,

0.17 mmol), and eaturated aqueons NaHICO; (5 mL) were added. The mixture was heated at 85°C
ovemnight. The mixture was poured into ice water and extracted with E€OAc. The combined organic
phases were dried over MgSQ,, concentrated in vacuo, and purified by column chromatography (25%
BtOAc in hexanes). This yielded 0.431 g (18%) of the title compound. LC/MS m/z 427.3 (MH"),
retention time 3.82 min. 'H NMR (400 MHz, CD;Cl,) & 3.81 (s, 3H), 4.03 (s, 3H), 7.19-7.23 (m, 3H),
7.41-7.64 (m, 4H), 7.82 (d, 1H), 8.31 (t, 1H).

=\ O CHy

(21) Methyl 3'fluoro-4-{(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-
carboxylate (0.43 g, 1.01 mmol) was suspended in THF (10 mL), McOH (5 mL) and water (5 mL),
end NaOH (0.40 g, 10 mmol) was added. The reaction mixture was stirred at rt for 18 b. The reaction
collected by filtration. This yielded 0.41 g (99%) of the title compound as a light brown solid.
LC/MS m/z 413.3 (MH"), retention time 3.44 min. 'H NMR (400 MHz, DMSO-dg) § 3.91 (s, 3H),
7.17 (t, 1H), 7.24-729 (m, 2H), 7.58-7.78 (m, 5H), 8.63 (t, 1H), 10.45 (br, 1H).

tion of Formula B
nz2] Intermediate VI-S: 4'-[{6-Fluoro-13-benzothiazol-2-y))amino]-3- bi 1-4-
carboxvlic acid
0

i%\n o

r-J
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The preparation of 4-[(6-flucro-1,3-benzothiazol-2-yl)amino)-3~methylbiphenyl-4-carboxylic acid is
described below in Reaction Scheme 7.

(123 Reaction Scheme 7
- Q o
:h J\ O
HoN n-BuOH, HCI
2 90 °C
atep 2 Q
R oH
LIOH, H,0 O
THF, MeOH s O Hs
e ey ]
NJ\N
H

[25] Asshown in Reaction Scheme 7, a mixture of methyl 4'-amino-3-methylbiphenyl-4-
carboxylate (0.34 g, 1.40 mmol) and 2-chloro-6-fluoro-1,3-benzothiazole (0.26 g, 1.40 mmol) in o-
butanol (4 mL) was heated to 60-70°C, and then 4N HCl in 1,4-dioxane (0.16 mL, 0.63 mmol) was
added dropwise with stirring. The reaction mixtnre was heated at 90°C for 18 h. Upon cooling to rt,
the reaction mixture was concentrated in vacuo. The residue was triturated with ethanol and collected
by filtration, yielding 0.32 g (58%) of the title compound as a pale yellow solid. LC/MS m/z 393.3
(M), retention time 4.02 min. "H NMR (400 MHz, CD,Cl) 8 2.62 (g, 3H), 3.95 (s, 3H), 7.05 (t,
1H), 7.39-7.60 (m, 4H), 7.65 (s, 4H), 7.96 (d, 1H).
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Q LY
S O Hy
NPy

H
[77]  Asshown in Reaction Scheme 7, methyl 4-[(6-fucro-13-benzothiazol-2-yDamino}-3-
methylbiphenyl-4-carboxylate (025 g, 0.65 numol) was suspended in THF (5 mL), MeOH (5 mL) and
water (2.5 mL), and NaOH (0.26 g.‘6.5 mmol) was added. The reaction mixture was heated at 50°C
for 3h. Upon cooling to rt, the reaction mixture was concentrated in vacuo, acidified with 2N HCI,
and the resulting solid was collected by filtration. This yielded 0.25 g (quantitative) of the title
compound. “H NMR (400 MHz, DMSO-dg) §2.62 (s, 3H), 7.05 (t, 1H), 7.57-7.90 (m, 5H), 10.62 (br,
IH)

[130] A mixture of msthyl 4'-amino-3-methoxybiphenyl-4-carbaxylate (027 g, 1.06 mmol) and 2-
chloro-6-flnaro-1,3-banzathiazale (020 g, 1.06 mmol) in n-butanal (8 mL) was heated to 60-70°C,
and then 4N HCl in 1,4-dioxape (0.12 mL, 0.48 mmol) was added dropwise with stirring. The
reaction mixture was heated at 90°C for 18 h. Upon cooling to rt, the reaction mixhure was
concentrated under rednced pressure. The residue was purified by column chromatography (25%
EtOAc in hexanes), yislding 0.209 g (44%) of butyl 4'-[(6-flucro-1,3-benzothiazol-2-yl)aminc)-3-

31
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methoxybiphenyl-4-carboxylate, and 0.132 g (30%) of msthyl 4'-[(6-fluoro-1,3-benzothiazol-2-
yl)amino]-3-methoxybiphenyl-4-carboxylats [LC/MS mvz 409.3 (MH"), retention time = 3.67 min,
m/z 451.3 (MH+), retcation time = 4.25 min. 'H NMR (400 MHz, CD;Cl,) 8 3.85 (s, 3H), 4.00 (s,
3H), 7.05-7.26 (m, 3H), 7.42 (d, 1H), 7.61-7.64 (m, 1H), 7.76 (s, 4H), 7.90 (d, 1H)).

p3z]  Butyl 4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-carboxylate (0.30 g,
0.43 mmol) and methyl 4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-carboxylate
(0.13 g, 0.25 mmol) were combined in THF (6 mL), MeOH (6 mL) and water (3 mL), and then NaOH
(0.09 g, 2.1 mmal) was added. The reaction mixture was heated at 50°C for 3 h. Upon coolingto st
the reaction mixture was concentrated under reduced pressure, ecidified, and the resulting solid was
collected by filration. This yielded 0.286 g (87%) of the title compound. LC/MS mv 3952 (MH"),
retention time 3.30 min. 'H NMR (400 MHz, DMSO-dg) 5 3.90 (s, 3H), 7.12-7.33 (m, 3H), 7.61-7.90
(m, 7H), 10.62 (br, 1H).

(133 Intermediate VI-7: 4'{(6-Fluorc-1.3-benzothinzol-2- ~chlorobi 1-4-
carboxvlic acid
L)
E I
L™
Qs g "
,kN
H
[134] 1 jon of mathyl 4'-[{6-fluoro-13- inzo]-2-y[}amino]-: bi 1-4-
carboxylste
o]
£

44



WO 2006/044775 PCT/US2005/037218

[135] A mixture of methyl 4-amino-3-chlorobiphenyl-4-carboxylate (045 g, 1.7 mmol) and 2-
chloro-6-fluoro-1,3-benzothiazole (0.32 g, 1.7 mmol} in n-butanol (8 mL) was heated to 60-70°C, and
then 4N HCl in 1,4-dioxane (0.19 mL, 0.77 mmol) was added dropwise with stirring. The reaction
mixture was heated at 90°C for 18 h. Upon cooling to rt, the reaction mixtnre was concentrated under

reduced pressure. The residue was triturated with ethenol, and the solid was collected by filtration.
This yielded 0.399 g (56%) of the title compound as a beige solid. LC/MS m/z 411 (MH), retention
time 4.03 min. *H NMR (400 MHz, DMSO-dj) & 3.85 (s, 3H), 7.12 (¢, 1H), 7.67-7.87 (mn, 9H), 10.62
(br, 1H). )

[137) Methyl 4-[(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-chlorobiphenyl-4-carboxylate (0.30 g,
0.71 mmol) was suspended in THF (5 mL), MeOH (5 mL) and water (2.5 mL), and then NaOH
(0.28 g, 7.1 mmol) was added. The reaction mixture was heated at 50°C for 3 h. Upon cooling to rt,
the reaction mixiure was concentrated onder reduced pressure, acidified, and the resulting solid was
collected by filtration. This yielded 0.34 g (quantitative) of the title compound. LC/MS mv%z 399.2
(ME*), retention time 3.53 min.

P tion of Inte jiate Compounds of Formuole Method
38 jate VI-8: 3.3'-Difluoro-4'{(6-flnoro-1.3- thiazol-2- nolbiphenyl-4-
carboxylic acdd

F
e %s
"kN
H

‘The prepamtion of 3,3'-difluoro4'-[(6-flucro-1,3-benzothiazol-2-ylJaminoJbiphenyl-4-carboxylic acid
is described below in Reaction Scheme 8.

<
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[139] Reaction Scheme 8

mp 10
F

QS Br HO. B
NJ\N OH
H F
PdCly(dppf) CHzclz

NazCOgq, HoO, 1,4-Dioxane

otep 2 0
K OH
LIOH, Hg0 [O
THF, MeOH S F
e 3

[40] Asshown in Reaction Scheme 8, Intermediate VI-8 (3,3'-difluoro-4"-[(6-fluaro-1,3-
benzothiazol-2-yl)aminoJbiphenyl-4-carboxylic acid) was prepared using a method similar to that
employed in the preparation of Intermediate VI-1 using N~(4-bromo-2-flucrophenyl)-6-fluoro-1,3-
benzothiazol-2-amine and commercially available [3-fluoro-4-(methaxycarbonyl)phenylJboronic acid
as starting materials.

The preparation of 3-fluoro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-carboxylic acid is
described below in Reaction Scheme 9.
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pay Reaction Scheme 9
stepi 0
F
Qut, " =" ey ‘&
. ]
N OH
s 2
PdCla(dppf) CHzC|z
NazCOy, Hz0, 1,4-Dioxane
o)
LIOH, Hg0 OH
_THF, MeOH_ F

J\

As shown in Reaction Schems 9, Intermediate, VI-9 (3-fluoro-4'-{(6-fluoro-1,3-benzothiazol-2~
yl)amino]biphenyl-4-carboxylic acid) was prepared using a method similar to that employed in the
preparation of ntermediate VI-1 using N-(4-bromophenyl)-6-flnoro-1,3-benzothizzol-2-amine and
commercially availsble [3-fluoro-4-(methoxycarbonyl)pheayl]baronic acid as starting matezials.

of uuds of Formula
4y Intermediate VIII-1: Methyl D-lencinate hydrochloride

CHs
o
H,N/\‘ro‘CHa
o]

149 D-Leucine (3.00 g 22.9 mmol) wes added to a solution of acetyl chloride (1.70 mL,
23.9 mmol) in methanol (30 mL). The reaction mixture was allowed to stir for 18 h end then
concentrated under reduced pressure. This yielded 3.8 g (91%) of the title compound. “H NMR. (400
MHz, CDyOD) 3 0.99 (dd, 6H), 1.63-1.87 (m, 3H), 4.10 (dd, 1H), 3.81 (s, 3H).

[145) Intermediate -2 1-aomin taneca late oride

HaN “CH
Ho e || 3

o

[146 I-Aminocyclopentsnecarboxylic acid (1.00 g, 7.74 mmol) was added to a solution of acetyl
chloride (0.60 mL, 8.44 mmol) in methanol (10 mL). The reaction mixture was allowed to stir for

3
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18 h and then concentrated under reduced pressure. This yielded 1.35 g (97%) of the title compound.
'H NMR (400 MHz, CDyOD) § 1.80-2.00 (m, 6H), 2.34-2.39 (m, 2H), 3.82 (s, 3H).

[48]  1-Aminocyclchexanecarboxylic acid (1.00 g, 6.98 mmol) was added tG a sohution of acetyl
chloride (0.60 mL, 8.44 mmol) in methanal (10 mL). The reaction mixture was allowed to stir for

18 h and then concentrated under reduced pressure. 'H NMR (400 MHz, CD;OD) & 1.42-1.82 (m,

8H), 2.08-2.20 (m, 2H), 3.82 (5, 3H).

48] In i . H inate

HoN
HC 3

(s0)  L-Norvaline (0.82 g, 6.98 mmol) was added to a solution of acetyl chloride (0.60 mi,
8.44 mmol) in methanol (10 mL). The reaction mixture was allowed to stir for 18 h and then
concentrated under reduced pressure. 'H NMR (400 MHz, CD;OD) 5 1.0 (¢, 3H), 1.35-1.50 (m, 2),
1.80-2.00 {m, 2H), 3.82 (s, 3H).
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(53  3“Fluaro-4'-{(6-fluoro-1,3-benzothiazol-2-yljamino]biphenyl-4-carboxylic acid (0.084 g,
0.22 mmol) and L-valine methyl ester hydrochlaride (0.044 g, 0.26 mmol) were suspended in CHxCla
(5 mL), end triethylamine (0.04 mL, 0.26 mmol), 1-hydroxybenzotriazole (0.0296 g, 0.22 mmol), and
N,N-diisopropylcarbodiimide (0.030 mL., 0.22 mmol) were added. DMF (2.0 mL) was added to
achieve dissolution, and the reaction mixture was stirred at rt overnight. The reaction mixture was
diluted with BtOAc (50 miL) and was washed with water (2 x 50 ml.) and brine (50 mL). The
combined organic phases were dried over MgSO,, filtered, and concentrated in vacuo, The crude
material was purified by flash column chromatography (Bictage® system; 30-40% BtOAc/Hexanes
gradieat). This yielded 90.4 mg (83%) of the desired product es & white solid.

[154) jon of N-({3"-fi =[(6- 1.3-benzothiazol-2- inofhi 4

Qi: E];Aﬂﬂ

X9
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[1s5] Methyl N{{3"“fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)amino}biphenyl-4-yl }carbonyl)-L-
valinate (84.2 mg, 0.17 mmol) was suspended in THF (2.5 mL), MeOH (2.5 mL) and water (1 mL),
and LiOH (40.7 mg, 1.70 mmol) was added. The reaction mixture was heated at 50°C for 2 h. Upon
cooling to tt, the reaction mixture was brought to pH 3 with |N HCl and was extracted with EtOAc
(3 x 25 mL). The combined organic phases were washed with water (2 x 50 mL) and brine (50 mL),
dried over MgSO,, filtered, snd concentrated in vacuo. Thia yielded 72.3 mg (88%) of the titie
compound as a white solid. LC/MS mv/x 482.3 (MH"), retention time 3.46 min, 'H NMR (400 MHz,
DMSO-dg) §0.99 (dd, 6H), 2.19-2.24 (m, 1H), 4.30 (dd, 1H), 7.18 (t, 1H), 7.60-7.84 (m, 6H), 7.88 (d,
2H), 8.42 (d, 1H), 8.66 (t, 1H), 10.42 (s, 1H).

[156¢ By using the methods described above and by substituting the appropriate starting materials,
compounds of Forrmuls (), listed in Table 1a below, were similarly prepared.

[157) 1a. ve Compounds of Formula
0
R\~ SH“
\ /8 O R
3,
H ¢

el N T I ;f -_:i A | Mt
No. (min) M+HT

1 (6F (F (H L-Val-OH 3.46 4823 A
2 |6F (H |[H L-Ala-OH 3.50 436.3 A
3 |6F |[F [|H L-Als-OH 3.55 4543 A
4 |6F |H |[H L-Val-OH 3.72 464.3 A
s |6F [H [C L-Val-OH 346 498.2 B
6 |6F |F CHy |L-Val-OH 3.47 4962 A
7 |6F [F OMe |L-val-OH 3.60 5124 A
8 [(6F |[H |H L-Lev-OH 3.86 4783 A
9 |[6F (F |H L-Leu-OH 3.93 4963 A
10 [6F {H |OMe |LLewOH 3.64 5082 B
1 !6F |F OMs |L-Leu-OH 3.75 5264 A
2 6F |H a L-1Lz0-OH 3.62 5122 B

38
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m::ph R r B B RI:- Tnf,, ;ac;ﬁ Method
(min)
13 6F |H CH, L-Leu-OH 355 4922 B
14 6F |F CH, L-Len-OH 3.60 5104 A
15 6F |H H D-1eu-OH 348 478.2 A
16 6F |F H D-Leu-OH 3.58 496.2 A
17 6F |H H 1-le-OH 352 4782 A
18 6F |F H L-le-OH 3.64 496.4 A
19 6F |(F OMe |(Ll-le-OH 375 5264 A
20 6F |H H L-Phe-OH 385 512.3 A
21 6F |F H L-Fhe-OH 393 530.2 A
22 6F |H OMe | L-Phe-OH 363 508.2 B
p <] 6F |H CH, L-Phe-OH 351 5262 A
24 6F |F CH, L-Phe-OH 3.61 5443 A
25 6F |H a L-Phe-OH 3.60 546.1 B
26 6F |H H L-Pro-OH 3.52 462.2 A
27 6F |F H L-Pro-OH 3.58 480.2 A
28 6F |H OMe L-Pro-OH 320 4921 B
29 6-F H a L-Pro-OH 332 496.1 B
30 6F |H CH, L-Pro-OH 352 476.1 B
k) | 6F |F CH, L-Pro-OH 331 4943 A
(58] Table 1h. YUPAC Names for Compounds in Table 1a
El;:ﬂe IUPAC Name

N~({3-fluoro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl)carbonyl)-L-veline

N—([4'-[(6-ﬂuom—1.3-benmﬂ1iaml—2—yl)amino]ﬁphmyl—4—yl}carbon;rl)-L- )
alanine

NL{{3'-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl})amino]biphenyl-4-
yl}carbony!)-L-alanine

N-({#-[(6-Tluoro-1,3-benzothiazol-2-yl)amino]biphenyl4-yl Jcarbomyl)-L-
valino

k.

5\
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Fanmple IUPAC Name

No.

5 N~({3-chloro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
y1}carbonyl)-L~valine

6 N~({3"-fluoro-4-[(6-flucro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-
4-yl}carbonyl)}-L-valine

7 N-({3“-fluoro-4'-[{6-fluoro-1,3-benzothiazol-2-yl)amino]-3-
methoxybiphenyl-4-yl }carbonyt)-L-valine

8 N-({4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L~
lenci

9 N-({3"fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-leucine

10 N-((4-[(6-flnoro-1,3-benzothiazol-2-y)amino]-3-methoxybiphenyl-4-
yl}carbonyl)-L-leucine

1n N-({3“fluoro-4-{(6-fluoro-1,3-benzothiazol-2-yl)amino)-3-
methoxybiphenyl-4-yl}carbonyl)-L-leucine

12 N~{3-chloro-4'-{(6-fluoro-1,3-benzothiazal-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-leucine

13 N-({4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3~-methylbiphenyl-4-
yt}carbonyl)-L-loucine

14 N-({3"-fluoro-4"-[(6-fluoro-1,3-beazothiazol-2-yl)amino]-3-methylbiphenyl-
4-yl}carbomyl)-1-lencine

15 N-({4"-[(6-fluoro-1,3-benzothiazol-2-yl)aminc]biphenyl-4-yl } carbonyl)-D-
leucine

16 N-({3“fluoro-4'{(6-fluoro-1,3-benzothiazol-2-yl)aminc]biphenyl-4-
yl)carbonyl)-D-leucine

1 N-({4-[(6-fluoro-1,3-beazothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-
isoleucine

18 N<({3"fluoro-4-[(6-flnaro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-isoleucine

19 N-({3“-fluoro-4'-{(6-fluorc-1,3-benzothiszol-2-yl)amino]-3-
methoxybiphenyl-4-yl}carbonyl)-L-isoleucine

20 N-({4-{(6-flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L -
phenylalanine

21 N=({3"-fluoro-4"-[{6-fluero-1,3-benzothiazol-2-yl)aminc]biphenyl-4-
yl}carbonyl)-1.-phenylalanine

2 N-((4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-
yl}carbonyl)-L-phenylalsnine

n N<((4"-[{6-fluoro-1,3-benzothiazol-2-yl)amino)-3-methylbiphenyl-4-
yl)carbonyl)-L-phenylslanine

2 N-({3'-finoro-4"[(6-flnoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-
4-yl }carbonyl)-L-phenylalanine

40
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TUPAC Name

No,

25 N-({3-chloro-4'-[(6-flnoro-1,3-benzothiazal-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-phenylaianine

2% 1-({4-[(6-Auoro-1,3-benzothiszol-2-yl)amino]biphenyl-4-yl } carbonyl)-L~
proline

2 1-({3"-fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-
yl} carbonyl)-L-proline

28 1«{4-[(6-flucro-1,3-benzothiazol-2-yl)amino]-3-methaxybiphenyl-4-
yl}carbonyl)-L-proline

29 1<{3-chlaro-4"-[{6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-
yl}carbonyl)-L-proline

2 1({4-[(6-fluoro-1,3-benzothiazol-2-y1)amino]-3-methylbiphenyl-4-
yl}carbonyl)-L-proline

n 1<({ 3*-fluoro-4'-[(6-fincro-1,3-benzothiszol-2-yl)aminc]-3-methylbiphenyl-
4-yl}carbonyl)-L-proline

[155]1 By using the methods described above and by substituting the appropriate starting materials,

compounds of Forrmla (I}, listed in Tabla 22 below, were similarly prepared.

{1607

Example

No.

2 |(6F [H [|H -"N)éo,u 357 | 4502 | A
H
CHy CHy '

3 |[(6F [F |H XN H 364 | 4682 [ A
H
CHs CHy

34

6F |H [OCH | y"coH 335 | 4801 | B
H
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LCMS
Example LC-MS
N R | B | o g Ret. Time | oy e Method
i+ N
(min)
CHy
¥ |6F [H |C xN)Q::gH 330 { 4841 | B
H
CHy CHs
% |6F |H |c& | X H 324 | 4642 | B
H
CHa CHy
» |6Fr [F |cH ,XN)QOEH 328 | 4823 [ A
H
% |6F |H |H ;'5,..1002” 348 | 482 | A
H
» |eF |F |H ,Pi},zow.' 123 | 4663 | A
H
© |er |P |ocm "“Nzoogu 334 | 4963 | A
H
“ H Q 74 | 4763 | A
6F |H ,JXN COH 37
H
a2 6 |F |H A y 349 | 4943 | A
H
4 6F |H |H "Qoom 387 | 4903 | A
N
" H
Hy
a4 6F |H |H < 325 | 4501 | A
N cogH
H
Hy
as 6F |F |H < 337 | 4683 | A
TN H
H
o | £
4 6F |F 350 | 4984 | A
?*: CO,H 8
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LC-MS
Example LC-MS
R ' | o Ret. Time | s Method
No. (min)
55 6F |H ) 3.15 506.2 A
.\"‘NEI),N
H
‘?oc
N
56 6F |H gibn 3.60 605.0 A
2SN cogH
H
Bm""N
57 6F |H ; 3.65 605.1 A
N
¢ N
H
HN
58 6F (H r 298 5052 A
N
" H
. COH
59 6F |F ?‘[’) 3.80 4042 A
[161] 2b. ames
TUPAC Name
No.
12 N<({4"-[(6-flooro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-2-
methylalanine
a3 N-({¥-fluoro4'-[(6-fluaro-1,3-benzothiazol-2-yamino]biphenyl-4-
yl)carbonyl)-2-methylalenine
34 N-({4-[(6-flnaro-1,3-benzothiszol-2-yl)amino]-3-methoxybiphenyl-4-
yl}carbonyl)-2-methylalanine
35 N<({3-chloro-4'-[(6-fluoro-1,3-benzothiazol-2~ylJaminoJbiphenyl-4-
yl} carbonyl)-2-methylalanine
36 N-({4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-
yl}carbonyl)-2-methylalanine

M
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IUPAC Nams

No.

o N-({3"fluaro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-
4-yl}carbonyl)-2-methylalanine

38 1-[({4-[(6-fluoro-1,3-benzothiezol-2-yl)aminobiphenyl-4-
yl}carbonyl)aminolcyclopropanecarboxylic acid

39 1-{({3"fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)emino] biphenyl-4-
yl}carbonyl)amino]cyclopropanecarboxylic acid

40 1-[({3-fluoro-4"-(6-Hnoro-1,3-benzothiazol-2-yl)amino]-3-
methoxybiphenyl-4-yl }carbonyl)amino]cyclopropanecarboxylic acid

4l 1-[({4L[(6-ﬂumo-l.3-banwthinml-2-yl)a{:nim_]biphmyl-4—
yl}carbonyl)aminokyclopentanecarboxylic acid

2 1-[({3“fluoro-4'- [(6-ﬂumo—1,3-hmzothmm1-2—y1)¢mmo]b:phmyl—4—
yl}carbonyl)amino]cyclopentanecarboxylic .

o 1-{({4-[(6-flnoro-1,3-benzothiazol-2-yl)aminobiphenyl-4-
yl}carbonyDamino]cyclohexanecarboxylic acid

4 (28)-2-[({4-[(6-fluoro-1 .3-bmmthmm1—2—yl)nm1no]b1phmyl—4—
yl}carbgnyllamino]butanaic acid

&5 (2S)-2-[({3"-Auoro-4'-{(6-fluoro-1,3-benzothiazal-2-yl)aminoJbiphenyl-4-
yl}carbonyl)aminoJbutancic acid

py (28)-2-[({3"-Auoro4'-{{6-flucro-1,3-benzothinzol-2-yl )amino]-3-
methoxybiphenyl-4-yi}carbonyl)aminoJbutancic acid

p. N-({4-[(6-fluoro-1,3-benzothiazo]-2-yl)amino]biphenyl-4-y! } carbonyl)-L-
norvaline

48 N-({3-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-y!)aminobiphenyl-4-
yl}carbonyl)-L-norvaline

4 N-({3“flucro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-
methoxybiphenyl-4-yl}carbonyl)-L-norvaline

50 N-{{#-[(6-flnoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl }carbonyl)-3-
methyl-L-valins

51 N{{3"fluoro-4"-[(6-finoro-1,3-benzothiazol-2-yl)amino]bipbenyl-4-
yl}carbonyl)-3-methyl-L-valne

52 N-({3"-fluoro-4'-[(6-flucro-1,3-benzothiazol-2-yl)amino}-3-
methoxybiphenyl-4-yl}carbonyl)-3-methyl-L-valing

53 4-chloro-N-({4{(6-fluoro-1,3-benzothiazol-2-yl)aminobiphenyl-4-
yl}carbonyl)pbenylalanine

54 (2S)-cyclohexyl[({4'{(6-flnoro-1,3-benzothiazol-2-yl)amino]biphemyl-4-
yl) carbonyl)amino]acetic acid

55 [({4-[(6-fluoro-1,3-benzothiaznl-2-yl)amino]biphenyl-4-
yl) carbonyl)amino])(tetrahydro-2H-pyran-4-yl)acetic acid

56 [1-(tert-butexycarbonyl)piperidin-4-y1][({4'-[(6-flncro-1,3-benzothiazol-2-
yl)amino]biphenyl-4-yl }carbonyl)amino]acetic acid

45
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Example
No.
57 [1-<(tert-butoxycarbonyl)piperidin-3-yIJ[({ 4-[(6-fluoro-1,3-benzothiazol-2-

yleamino]bipherryl-4-yl}carbanyl)aminojacetic acid

58 [({4-{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

yl}carbonyl)amino](piperidin-3-yl)acetic acid

59 1<({3"-fluoro-4"-[(6-fiuoro-1,3-benzothiszol-2-yDamino]biphenyl-4-
yl jearbonyl)piperidine-2-carboxylic acid

ITUPAC Name

nate

HaN

The preparation of methyl N-{(4'-eminobipbenyl-4-yl)carbonyl]-2-methylelaninate is described below

in Reaction Scheme 10.

[163) Reaction 10
step 2
(‘A = .p’* =
L ]
2, cone
H,N Ha
O COMe 0O COMe
CHy Step3 CHg
SO S
o »e
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[164) 1. i 4'-nifro-1,1-biphenyl ig acid

Noad

[1651 Asshown in Reaction Scheme 10, to ice~cold nitric acid was added 4-biphenylcarboxylic acid
(9.4 g 20.0 mmol), and the resulting mixture was stirred with cooling in an ice-water bath for 1 h.
The mixture was poured into ice-water and filtered. The collected salid was suspended in ethanol and
heated at reflux for 2 h. The mixture was filtered hot, washed with ethanol and dried under high
vacoum to give 4*nitro-1,1biphenyl-4-carboxylic acid (2.3 g, 47%). 'H NMR (400 MHz, DMSO-
dg) 57.80 (d, 2 H), 8.01 (d,2 H), 8.05(d, 2H), 8.31 (d, 2 H), 13.12 (d, 2 H).

ON

11671 As shown in Reaction Scheme 10, 4nitro-1,1"biphenyl-4-carboxylic acid (4.66 g,

19.2 mmol) was dissolved in methylene chloride (110 mL}), and then oxalyl chloride (2.51 mL,

28.7 mmol) was added, followed by 3 drops of N, N-dimethyiformamide. The resulting mixture was
stirred at rt for 45 min, concentrated under reduced pressure, and further dried under vacuum for

30 min. The residue was dissolved in rethylene chlaride (75 mL) and added dropwiss o an ice~cold
mixture of methyl 2-methylalaninate hydrochloride (3.83 g, 24.9 mmol), methylene chloride (75 mL),
and triethylamine (6.68 mL, 47.9 mmol). The resulting solution was stirred at rt for 1 h and then at
55°C for 2 h. The mixture was allowed to cool to rt and was then washed with 1N agueous HCl
solution (5 mL) and water (2 x 20 mL). The organic layer was sepamted, dried (MgSO,), and
concentrated under reduced pressure. The residue was purified by flash chromatography (Biotage®
system, 4:1 hexanes/EtOAc) to afford methyl 2-methyl-N-[(4-nitrobiphenyl-4-yl)carbonyl]alaninate
(6.21 g, 95%). 'H NMR (400 MHz, CDCl) § 1.73 (5, 6 H), 3.82 (s, 3 H), 6.89 (broad 5, 1 H), 7.69 (d,
2 H), 7.77 (d, 2 H), 7.92 (d, 2 H), 8.31 (d, 2 H); LC-MS m/z 342.9 (MH"), retention time 2.98 minutes.

SA
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HN

(69 As shown in Reection Schems 10, to a solntion of methyl 2-methyl-N-[(4'-nitrobipheny}-4-
yDcarbonyl]alaninate (1.59 g, 4.6 mmol) in 85% ethanol (50 mL) was added iron powder (2.59 g,
46.4 mmol) and 2 M agueous HCl solution (2.32 mL, 4.6 mmol). The resulting mixture was heated at
reflux for 2 h. The mixture was then filtered through a pad of Celite® and concentrated under reduced
pressure to afford N-[(4'-aminobiphenyi-4-yl)carbonyl]-2-methylaleninate as a yellow solid (2.48 g,
999%). 'H NMR (400 MHz, DMSO-dy) & 1.44 (s, 6 H), 3.57 (s, 3 H), 5.33 (broad s, 2 H), 6.61 (d, 2
H), 7.41 (d, 2 H), 7.58 (d, 2 H), 7.83 (d, 2 H), 8.54 (broad s, 1 H); LC-MS m/z 3132 (MH"), reteation
time 1.54 minutes.

O.N

(73 4-Nitro-1,1'-biphenyl-4-carboxylic acid (0.50 g, 2.0 mmol) was dissolved in methylene
chloride (25 mL), and then oxalyl chloride (0.27 mL, 3.1 oumol) was added, followed by one drop of
N,N-dimethylformamide. The resulting mixture was hested at 50°C for 1 h, concentrated under
reduced pressure, and forther dried under vacuum for 30 min. The residue was dissolved in
methylene chloride (20 mL) and added dropwise to an ice-cold mixture of methyl N-methyl-L-
valinate hydrochloride (0.48 g, 2.6 mmol), methylene chloride (S0 mL), and triethylamine (1.44 mL,
102 mmol). The resulting solution was stitred on ice for 1 h and then at it overnight. The mixture
was diluted with methylene chloride and washed with LV aqueous HCl solution and brine. The
organic layer was separated and concentrated under reduced pressure. The residue was purified by
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flash chromatogreaphy (Biotage® system, 3:1 hexanes/EtOAC) to afford methyl N-methyl-N-[(4"nitro-
1,1-biphenyl-4-ylcasbonyl}-L-valinate (0.70 g, 92%). 'H NMR (400 MHz, CDCl,) 5 0.85 (dd, 3 H),
1.06 (dd, 3 H), 2.31 (m, 1 H), 3.02 {d, 3 H), 3.77 (d, 3 H), 3.94 (d, 0.5 H), 4.98 (d, 0.5 H), 7.52 (m, 2
H), 7.64 (m, 2 H), 7.72 (¢, 2 H), 827 (d, 2 H ); LC-MS 2 3712 (MH"), retention time 3.27 minutes.

HaN

{179 To a sclution of methyl N-methyl-N-[(4-nitro-1,1-biphenyl-4-yl)carbonyI]-L-valinate (0.70
g, 1.9 mmol) in 85% ethanol (20 mL) was added iron powder (1.05 g, 18.9 mmol) and 2N aqueous
HCl solution (0.41 mL). The resulting mixture was heated at reflux for 2 h. The mixture was then
filtered through a pad of Celite® and concentrated under reduced pressure. The residue was dissolved
in methylene chloride, washed with water and brine, dried (Na;SO4) and concentrated under reduced
pressure to afford methyl N-[(4'-amino-1,1*-biphenyl-4-yl)carbonyl]-N-methyl-L-vatinate (0.49 g,
76%). 'H NMR (400 MHz, CD;OD) § 0.85 (dd, 3 H), 1.06 (dd, 3 H), 2.35 (m, 1 H), 3.02 (d, 3 H),
3.75 (d, 3 H), 4.05 (d, 0.5 H), 4.78 (d, 0.5 H), 6.78 (d, 2 H), 742 (m, 4 k), 7.63 (d, 2 H); LC-MS nm¥z
341.2 (MH"), reteation time 2.37 minutes.

n7s] Intermedinte XIT1-3: 1 N-[(4'-amino-1,1'-hi 1 -L-valinate
O COCH,

OgN

{1777  4“-Nitro-1,1-biphenyl-4-carboxylic acid (0.60 g 2.4 mmol) was dissolved in methylene
chloride (25 mL), and then oxatyl chloride (0.32 mL, 3.7 mmol) wes added, followed by one drop of
N,N-dimethylformemide. The resulting mixiure wag heated at 50°C for 1 h, concentrated under
reduced pressure, and further dried under vacuum for 30 min. The residue was dissolved in

40
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methylene chloride (20 mL) and added dropwise to an ice-cold mixiure of methyl L-valinate
hydrochloride (0.54 mg, 3.2 mmol), methylene chloride (25 ml), and triethylamine (1.74 mL,

12.3 mmol). The resulting solution was stirred on ice for 1 h and then at it overnight. The mixture
was diluted with methylene chloride and washed with 1N aqueous HCl solution and brine. The
organic layer was separated and concentrated under reduced pressure. The residue was purified by
flash chromatography (Biotage® systemn, 2:1 hexanes/BtOAc) to afford methyl-N-[(4-nitro-1,1-
biphenyl-4-yl)carbonyl]-L-valinate (0.70 g, 80%). 'H NMR (400 MHz, CDyOD) § 1.06 (dd, 6 H),
2.38 (m, 1 H), 3.77 (5,3 H), 4.52 (d, 1 H), 7.82 (d, 2 H), 7.91 (d, 2 H), 7.97 (d, 2 H}, 8.33 (d, 2 H);
LC-MS m/; 357.1 (MH"), retention time 3.07 minutes.

78] Step2, ion of 1 N-[(4'-amino-1,1-bj 1-4-yI L-valinate

HoN

[179)  To a sofution of methyl-N-[(4"-nitro-1,1-biphenyl-4-yl)carbonyl]-L-valinate (0.70 g,

1.9 mmol) in 85% ethanol (20 mL) was added iron powder (1.09 g, 19.6 mmol) and 2N aqueouns HCI
solution (1.0 mL). The resulting mixture was heated at reflux for 2 h. The mixture was then filtered
through a pad of Celite® and concentrated under reduced pressure. The residne was dissolved in
dichloromethans and washed with water and brine, dried (Na,SO,), and concentrated under reduced
pressure to afford methyl N-[(4-amino-1,1-biphenyl-4-yl)carbonyl]-L-valinate (0.58 g, 90%). 'H
NMR (400 MHz, CD;OD) & 1.03 (dd, 6 H), 2.26 (m, 1 H), 3.74 (s, 3 H), 448 (d, 1 H), 6.77 (d, 2 H),
7.43 (d, 2 H), 7.62 (d, 2 H), 7.83 (d, 2 H); LC-MS m/z 327.1 (MH"), retention time 2,27 minutes.

The preparation of methyl N-[(4-aminobipheayl-4-yl)carbonyl]}-N,2-dimethylalaninate is described
below in Reaction Scheme 11.

6L
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181} Reaction Scheme
CO.CH
0 ©OLHs g19p i CHas
= .
N CHy _NaH CHy
woC
® on

O.N

[183] Asshown in Reaction Schems 11, a mixture of methyl 2-methyl-N-[(4'-citrobiphenyl-4-
yhearbonyljalaninate (1.32 g, 3.9 mmol), sodinm hydride (117 mg, 4.6 mmol), end N,N-
dimethylformamide (15 mL) was stirred for 2 h at rt. Iodomethane (0.48 mL, 7.7 mmol) was added,
and the reaction mixture was stirred overnight at it. ' Water (30 mL) was added, and the mixture was
extracted with ethyl acetate (2 x 10 mL). The combined extracts were evaparated to dryness, and
crade product was purified by flash chromatography (Biotage®, 4:1 hexanea/BtOA-) to yisld methyl
N2-dimethyl-N-[(4"nitrobiphenyl-4-yl)carbonyl)alaninate as an off.white salid (1.29 g, 94%). 'H
NMR (400 MHz, DMSO-dy) 8 1.47 (s, 6 H), 2.93 (s, 3 H), 3.58 (s, 3 H), 7.52 (d, 2 H), 7.84 (d, 2 H),
7.98 (d, 2 H), 8.30 (d, 2 H); LC-MS m/ 356.9 (MH"), retention time 2.98 minutes.

51
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(185 Asshown in Reaction Scheme 11, to a solution of methyl N,2-dimethyl-N-[(4"nitrobiphenyl-
4-yl)carbonyl]alaninate (1.92 g, 5.4 mmol) in 85% cthanol (50 mL) was added iron powder (3.01 g,
53.88 mmol) and 2 M agqueous HCI golation (2.69 mL, 54 mmol). The resulting mixture was heated
at reflux for 2.5 h. The mixture was filtered through a pad of Celite® and concentrated under reduced
pressure to afford methyl N-[(4-aminobiphenyl-4-yl)carbonyl]-N,2-dimethylalaninate ag a yellow
solid (1.44 g, 82%). *H NMR (400 MHz, DMSO-dp) § 1.42 (s, 6 H), 2.94 (s, 3 H), 3.57 (3, 3 H), 5.30
(broed s, 2 H), 6.61 (d, 2 H), 7.31-7.40 (m, 4 H), 7.58 (d, 2 H); LC-MS mk 327.2 (MH"), retention
time 1.84 minutes.

[386] XII1-5: N-[(4'-amino-3- -L-valinate

[185] Methyl 3-methyl-4'"nitrobiphenyl-4-carboxylate (070 g, 2.1 mmol) was susponded in THF
(5 mL), MeOH (5 mL) and water (2.5 mL), and NaOH (0.41 g, 10.3 mmol) was added. The reaction
mixture was heated at 50°C for 3 h. Upon cooling to rt, the reaction mixture was concentrated in
vacuo and purified by reversed-phase HPLC to give 0.498 g (94%) of the tifle compound. 'H NMR
(400 MHz, DMSO-dg) 5 2.62 (g, 3H), 7.62-7.68 (m, 2H), 7.91-8.05 (m 3H), 7.18 {, 1H), 831 (d, 1H).

O:N

{159 3-Methyl-4-nitrobiphenyl-4-carboxylic acid (0.50 g, 1.0 mmal) was dissolved in methylene
chloride (10 mL), and then oxalyl chloride (025 mL, 0.29 mmol) was added, followed by one drop of

DMF. The resulting mixture was stirred at 50°C for 45 min and then concentrated under redoced
52
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pressure. The residue was dissolved in methylene chloride (5 ml.) and added dropwise to an ice-cold
mixture of L-veline methy] ester hydrochloride (0.39 g, 2.3 mmol), methylene chloride (10 mL), and
triethylarine (1.08 mL, 7.75 mmol). The resulting solution was stirred at rt for 18 h. The mixture
was concentrated under reduced pressure, and the residne was purified by column chromatography
(50% EtOAc in hexanes). This yielded 0.653 g (91%) of the title compound. LC/MS m#4 370.9
(MH?"), retention time 3.29 min. “H NMR (400 MHz, CD;Cly) 8 1.06 (dd, 6H), 2.32-2.39 (m, 1H),
2.55 (s, 3H), 3.78 (s, 3H), 4.71-4.78 (m, 1H), 6.33 (d, 1H), 7.42-7.52 (m, 3H), 7.82 (d, 2H), 8.26 (d,

[192] Iron powder (0.79 g, 14 mmol) was added to a solution of methyl N-[(3-methyl-4'-
nitrobiphenyl-4-yl)carbonyl]-L-valinate (0.65 g, 1.4 mmol) in ethanol (20 ml). Concentrated HCl
(0.71 mL, 1.4 mmol) was added, and the mixture was heated at reflux for 1 h. Upon cooling to rt, the
mixture was filtered through a pad of Celite®, and the filtrate was concentraied in vacuo. The
material was purified by colnmn chromatography (33% EtOAc in hexanes), yielding 0.50 g
(quantitative) of the title compound. LC/MS m/% 341.1 (MH"), retention time 2.19 min. 'H NMR
(400 MHz, CD;Cl;) 5 1.06 (dd, 6H), 2.32-2.39 (m, 1H), 2.50 (s, 3H), 3.78 (s, 3H), 4.71-4.78 (m, 1H),
6.33 (d, 1H), 6.78 (d, 2H), 7.38-7.44 (m, SH).
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[194) 1. i 3 -4'-nitrobj ! lic acid

oM

[195] Methyl 3-methoxy-4™nitrobiphenyl-4-carbaxylate (0.35 g, 0.97 mmol) was suspended in
THF (6 mL}), MeOH (6 mL) and water (3 mL), and NaOH (0.19 g. 4.9 mmol) was added. The
reaction mixture was heated at 50°C for 3 h. Upon cooling to rt, the reaction mixiure wes
conceatrated under reduced pressure and acidified with 2N HCL The resulting solid was collected by
filtration and dried in a 40°C vacuum oven, yielding 0.28 g (quantitative) of the title compound. 'H
NMR (400 MHz, DMSO-de) 53.90 (s, 3H), 7.35-7.41 (m, 2H), 7.77 (d, 1H), 8.03 (d, 2H), 8.36 (d,

(971  3-Methoxy-4'-nitrobiphenyl-4-carboxylic acid (0.28 g, 1.0 mmo]) was dissolved in methylene
chloride (10 mL), and then axalyl chlaride (0.13 mL, 1.51 mmof) wes added, followed by one drop of
DMF. The resulting mixture was stirred at 50°C for 45 min and then concentrated wnder reduced
pressure. The residue was dissolved in methylene chloride (5 mL) and added dropwise to an ice-cold
mixture of L-valine methy] ester hydrochlaride (0.21 g, 1.2 mmol), methylene chloride (10 mL), and
triethylamine (0.57 mL, 4.1 mmol). The resulting solution was stirred at rt for 18 b. The mixture was
concentrated under reduced pressure, and the residue was purified by column chromatography (33%
BtOAc in hexanes). LC/MS m/ 387.0 (MIT"), retention time 3.40 min. "H NMR (400 MHz, CD,Cl,)
5 1.05 (¢, 6H), 2.32-2.39 (m, 1H), 3.78 (s, 3H)A.10 (s, 3H), 4.71-4.78 (m, 1H), 7.22 (s, 1H), 7.38 (d,
1H), 780 (d, 2H), 8.22-8.37 (m, 4H).
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[199] * Iron powder (0.35 g, 6.2 mmol) was added to a solution of methyl N-[(3-methoxy-4'-
nitrobiphenyl-4-yl)carbonyl}-L-valinate (0,30 g, 0.62 mmol) in ethancl (10 mL). Concentrated HC
(031 mL, 0.62 mmol) was added, and the mixture was heated at reflux for 1 h. Upon cooling bo 1t,
the mixture was filtered through a pad of Celite®, and the filtratz was concentrated in vecuo. The
material was purified by column chramatography (33% EtOAc in hexanes), yielding 0.296 g
(quantitative) of the title compound. LC/MS m/ 3572 (MH"), retention time 2.34 min.

(200] Iotermediate X1I1- 7: N-I(4" -L-valinate

OCH3 Hy
He

O:N

[202] Methyl 3-chloro-4"-nitrobiphenyl-4-carboxylate (050 g, 1.4 mmol) was suspended in THF
(6 mL), MeOH (6 mL) and water (3 mL), and NaOH (027 g, 6.9 mmol) was added. The reaction
rixture was heated at 50°C for 3 h. Upon cooling to 1t, the reaction mixture was concentrated under
reduced pressure and acidified with 2N HCL. The resulting solid was collecied by filtration and dried
in 2 40°C vacunm oven, yielding 0.315 g (83%) of the title compound. "H NMR (400 MHz, DMSO-
d) 57.81-8.10 (m, 5H), 8.21-8.38 (m, 2H).
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(2041 3-Chloro-4'-nitrobiphenyl-4-carboxylic acid (0.31 g, 1.12 mmol) was dissolved in methylene
chloride (10 mL), and then oxaly] chloride (0.15 mL, 1.7 mmol) was added, followed by one drop of
DMF. The resulting mixture was stirred at 50°C for 45 min and then concentrated under reduced
pressure. The residue was dissolved in methylene chloride (5 mL) and added dropwise to an ice~cold
mixture of L-veline methyl ester hydrochloride (0.22 g, 1.3 mmol), methylene chloride (10 mL), and
triethylamine (0.62 mL, 4.5 mmol). The resulting solution was stirred at 1t for 18 h and then
concentrated under reduced pressure. The residue was taken up in EtOAc, passed through a plug of
silica gel, and concentrated under reduced pressure. This yielded 0.305 g (70%) of the title
compound. LC/MS m/ 390.9 (MH"), retention time 3.30 min. 'H NMR (400 MHz, CD;Cl,) 5 1.06
(dd, 6H), 2.32-2.39 (m, 1H), 3.80 (s, 3H), 4.71-4.78 (m, 1H), 6.33 (d, 1H), 6.76 (d, 2H), 7.58-7.80 (m,
SH), 8.35 (d, 2H).

2051 S jon of 1 N-[(4-amj i onyl}-[ ~valinate

.,f Y%m,

[206] Iron powder (0.44 g, 7.8 mmol) was added to a solution of methyl N-[(3-chloro-4'- .
nitrobiphenyl-4-yl)carbonyI}-L-valinate (0.30 g, 0.78 mmol) in ethanol (10 mE). Concentrated HCI
(0.39 mL, 0.78 mmol) was added, and the mixture was heated at reflux for 3 h. Upon cooling to rt,
the mixture was filtered through a pad of Celite®, and the filtrats was concentrated in vacuo. The
material was purified by colnmm chromatography (33% EtOAc in hexanes), yiclding 0.25 g (89%) of
the tifls compound. LC/MS m/ 361.2 (MH"), reteation time 2.36 min. 'H NMR (400 MHz, CD:Cla)
5 1.06 (dd, 6H), 2.32-2.39 (m, 1H), 3.80 (s, 3H), 4.71-4.78 (m, 1H), 6.82 (d, 3H), 7.40-7.74 (m, 5H).
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of Formula C

2071 Example 60: N-{{4' noro-1L.3-ben: -2yl -3-m hi 1-4-

1 1)-L-valine

(09, A mixture of methyl N-{(4"-amino-3-methoxybiphenyl-4-yl)carbonyl}-L-valinate (0.05 g,
0.14 mmol), 2-chloro-6-flucrobenzothiazole (0.03 g, 0.14 mmol), and 1-butancl (1.5 ) was heated
to 60-70°C, and then 4N HCl in 1,4-dioxane (0.02 mL, 0.07 mmol) was added with stiring. The
reaction mixture was heated at 90°C for 18 h. Upon cooling to rt, the reaction mixture was
concentrated under reduced pressure and parified by HPLC (40-90% CELCN in H;O%.19% TFA
gradient). This gave 7 mg (10%) of methyl N-({4-[(6-fluoro-1,3-benzothiazol-2-y)aminc}-3-
methoxybipheayl-4-yl jcarbonyl)-L-valinate snd 39 mg (51%) of butyl N-({4-[(6-fluoro-1,3-
benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl jearbonyl)-L-valinate.
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1]  Botyl N{{4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl} carbonyl)-L-
valinate (0.02 g, 0.03 mmol) was sospended in THF (1 mL), MeOH (1 mL) and water (0.5 roL), and
thea LiOH (0.01 g, 0.35 mmol) was added. The reaction mixture was heated at 50°C for 3 h. Upon
cooling to rt, the reaction mixture was concentrated under reduced pressure and acidified with 2N
HCL The resulting solid was collected by filtration end purified by HPLC (15-80% CHyCN in
H;0/0.1% TFA gradient), yielding 19 mg (91%) of the title compound. LC/MS m/z 494.1 (MHY),
retention time 3.47 min. 'HNMR (400 MHz, CDyOD) 8 1.06 (d, 6H), 2.32-2.39 (m, 1H), 4.10 (s,
JH), 4.60 (d, 1H), 7.05 t, 1H), 7.35-7.58 (m, 4H), 7.60 (d, 2H), 7.80 (d, 2H), 8.05 (d, 1H).

2iz] By nsing the methods described above and by substituting the appropriate starting materials,
compounds of Fornmla (T), listed in Table 3a below, were gimilarly prepared.

(213 Table 3a. Examples of Com; Formnla Method C
O H“
Q:(J\

Bl |y e e r e | L5
No. (min) M+H]
60 6-F OCH; |L-val-OH 3.50 494.1
61 6-F CH; L-Val-OH 339 4782
62 6- OCH;3 CH, 1L~Val-OH 321 490.2
63 H CH, L-Val-OH 3.24 460.2
64 6-i-Pr CH, L-val-OH 3.65 5022
65 6-Cl CH, L-Val-OH 359 494.2
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ol P P PR el
o. (ain) M-+HT
6% |1F CH, |LValOH 347 | 4782
67 7Cl CH; L~Val-OH 362 4942
@ |H OCH, |L-Vel-OH 337 | 476.1
® |H H L-Val-OH 339 | 4462
™ |H H D-Vel-OH 321 | 4462
1|6 OCH, |L-ValOH 371 5102
7 |1F OCH, | L-Val-OH 356 | 4942
B |7d OCH; | L Val-OH 371 510.1
74 | 65Pr OCH, | L-Val-OH 371 | si82
75 |H a_ |LVaoH 336 | 4802
7% | 63Pr a_ |LvaoH 37 | S22
m|6Q a_ [LVaoH 367 | 5509
™ | 7F Ta [Lvaor 353 | 4981
™ |7 a_ |LvaoH 368 | Sial
80 |H OCH, | L-LenOH 3.87 4903
81 |6-OCH, |OCH, |LlevOH 385 | 5203
2 | 6a OCH; | L-Lew-OH 419 | 5243
8 |4CL6F |OCH; |LlzuOH 421 5121
8 | 6NO; OCH, |LLlewOH 398 | 5350
85 6<CHy)SQ, | OCH; | L-Leu-OH 3.54 5682
86 | GiPr OCH; |L-Lev-OH 424 | 5323

m14] ble 3b. JUPA of
E::pb IUPAC Nnmn.
o | NX(4-((6-funro-1,3-benzothinzol-2-ylamino} 3-methoxybipienyi 4~
yljcarbonyl)-L-valine
o | K46 finoro-1,3-benzotiinzol Z-yarino] > methylbipheny4-
yl}carbonyl)-L-valine

PCT/US2005/037215

a4
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Fomople TUPAC Name

No.

& N-({4'{(6-methoxy-1,3-benzothiazol-2-yl)amino]}-3-methylbiphenyl-4-
yl}carbonyi)-L-valine

N-{[4'(1,3-benzothinzol-2-ylamino)-3-methylbiphenyl-4-yl]jcarbonyl }-L-
valine

64 N-({4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-
yl}carbonyl)-L-valine

P N-({#4'](6~chloro-1,3-benzothiazol-2-yl)amino]-3-roethylbiphenyl-4-
yl}carbonyl)-L-valine

Py N-({4-[(7-fluoro-1,3-benzothiazol-2-yD)amino]-3-methylbiphenyl-4-
yl}earbonyl)-L-valine

&7 N-({4(7-chloro-1,3-benzothiazol-2-y)amino)-3-methylbiphenyl-4-
yl}carbony])-L-valine

8 N-{[4'{1,3-benzothiazol-2-ylamino)-3-methoxybiphenyl-4-ylJcarbonyl }-L-
valine

(=] N-{[4'(1,3-benzothiazol-2-ylamino)biphenyl-4-yljcarbonyl }-L-valine

70 N-{[4'(1,3-benzothiazol-2-ylamino)biphenyl-4-yljcarbonyl }-D-valine

m N<{{4{(6-chlaro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-
yl}carbonyl)-L~valine

7 N<({4-[(7-flnoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-

. yi}carbonyl)-L-valine

73 N-({4'](7-chloro-1,3-benzothiazol-2-yl}aminc]-3-methoxybipheayl-4-
yl}carbonyl)-L-valine

74 N-{{4-[(6-isopropyl-1,3-benzothiazol-2-yi)amino}-3-methoxybiphenyl-4-
yl}carbanyl)-L-valine

”5 N-{[4(1,3-benzothiazol-2-ylamino)-3-chlorobiphenyl-4-yljcarbonyl }-L-
valine

6 N+({3-chloro-4"-[(6-isopropyl-1,3-benzothiazal-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-veline

” N~({3-chloro-4'{(6-chloro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-
yl}carbonyl)-L-valine

8 N-({3-chloro-4"-[(7-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-valine

9 N-({3-chloro-4"-{(7-chloro-1,3-benzothiszol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-valine

" N-{[4'(1,3-benzothiazol-2-ylamino)-3-methoxybiphenyl-4-yljcarbonyl } -L-
loacine

81 N-({3-methoxy-4"-{(6-methoxy-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-leucine

“[4
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IUPAC Name
No.
&2 N-({4"-[(6-chloro-1,3-benzothiazol-2-yl)amino]-3-methoxybipheayl-4-
yl}carbonyl)-L-leucins
& N-{4-[(4<hloro-6-fluaro-1,3-benzothiazol-2-y)amino}-3-
tethoxybiphenyl-4-yl }carbonyl)-1 -lencine
84 N-({3-methoxy-4'-[(6-nitro-1,3-henzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-leucine
85 N-[(3-methoxy-4"-{ [6-(methylsulfonyl)-1,3-benzothiazol-2-
yl]amino}biphenyl-4-yl)carbonyl]-L-lencine
86 N-({4'-[(6-isopropyl-1,3-benzothiazol-2-y[)amino]-3-methaxybiphenyl-4-
yl}carbonyl)-L-leucine
{215) e §7; N-({4'-[(6- ~1.3-benzothiazol-2- nolbi 14 -
Zmethylalanine

0 COH

cﬂah:in EJcccHT

The preparation of N-({4'{(6-methoxy-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-2-
methylalanine is described below in Reaction Scheme 12,
(6] Reactjon Scheme 12
1. n-BuOH
o ﬁZCHa 80 *C
CHs CHg O
N
J W= 0

® .

—_—

2. NaOH
MeOH, THF

o0

61

HzN

32
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(2171  As shown in Reaction Scheme 12, a mixire of methyl N-[(4'-aminobiphenyl-4-yDcarbonyl]-
2-methylalaninate (100 mg, 0.32 mmol), 2-chloro-6-methoxybenzothiazole (83 mg, 0.42 mmol,
commercially available), end 1-botenol (4.0 mL) was heated at 90°C overnight. The solvent was
evaporated under reduced pressure to afford crude methyl N-({4'-[(6-methoxy-1,3-benzothiazol-2-
yDaminoJbiphenyl-4-yl }carbonyl)-2-methylalaninste; LC-MS m/ 4762 (MH"), retention time 3.25
minutes.

2181 The intermediate aminobenzothiazole was dissolved in methanol (0.4 mL) and
tetrahydrofuren (0.4 mL). Aqueous NaOH solution (2N, 0.64 mL, 1.28 mmol) was added, and the
mixture was stirred at rt overnight. The mixture was filtered and the filtrate was purified by
preparative reverse-phase HPLC (water/acetonitrile gradient, containing 0.19% TFA) to give N-({4-
[(6-methoxy-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-2-methylalanine (58 mg, 39%).
'H NMR (400 MEz, DMSO-dg) 5 1.47 (s, 6 H), 3.78 (s, 3 H), 6.95 (d, 1 H), 7.24 (s, 1 H), 7.32(d, 1
H), 7.72-7.78 (m, 4 H), 7.88 (d, 2 H), 7.92 (4, 2 H), 8.47 (s, 1 H), 10.27 (s, 1 H); LC-MS m/z 462.5
(MH"), retention time 2.94 minutes.

[219] By using the methods described above and by substituting the appropriste starting materials,
compounds of Formnla (T), listed in Table 4a below, were similarly prepared.

[z20]
o]
R\/= Rt
e Noasy
N’ N
H g
LCM5
. Rr! R B ' o retention LCMS
No. time M7
(min)
CHy GH,
7 |(6O0Me |H |H XN H 2.94 4624
H
GHg CHy
8 |H H |H -N)<0002H 298 | 4322
:_3 CHjy
6-Cl H H AN CO.H 331 466.5
H

34
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LC-MS
Example X 3 et LC-MS
No. R ¥ R R time ™M+HT
(min)
, Gt
% |H H H N H 3.09 4322
CHy
CHy _CH,
91 H H H ?"II\IJ:OO,H 333 460.2
CH,
[21) ble 4h, ames of in Table 4a
Fammple TUPAC Nams
No.
87 N-({4-[(6-methoxy-1,3-benzothiazol-2-yl )amino]bipheryl-4-
yl}carbonyl)-2-methylalanine
88 N-{{4(1,3-benzothiazol-2-ylamino)biphenyl-4-yl]carbonyl }-2-
methylalanine
89 N-({4-[(6-chloro-1,3-benzothiszol-2-yl)amino]biphenyl-4-yl } carsbonyl)-2-
methylalanine
92 N-{[4-(1,3-benzothiezol-2-ylermino)biphenyl-4-yl]carbonyl }-N-methyl-I -
alanine
91 N—{.[4'-(1.3-benmhinml-2—y1m:ino)hiﬂlmyi-4—yl]arbmyl}-N-methyl—L—
[x2z] ion of V-1; 2-chlorp b
e
| s,)—q
N~ N

The preparation of 2-chloro[1,3]thiazolo[4,5-b]pyridine is described below in Reaction Scheme 13.
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[223] Reaction Scheme 13
1. NMP 150°C
cl
X SnClg HC
P (Ia Jj\o’\
N” “NOg N” “NH,
2, AcOH

(224 1: ion of

CC

N” “NH,

(2251 A sample of 3-chloro-2-nitropyridine (1.00 g, 6.31 mmol) was dissolved in methanol

(10 mL), treated with Tin(IT) chloride (5.98 g, 31.54 mmol) followed by concentrated HCI (2.63 mL,
31.54 mmol). The reaction mixture was allowed to stir overnight at it. Ths solution was then diluted
with ethyl acetate and washed with IN NaOH solution. The organic phase was then washed with
concentrabed NaRHCO, solution and dried over NapSOy. Concentration in vacuo gave the title
compound (510.0mg, 63%). 'H NMR (400 MHz, CD:CN) 5 6.80 (m, 1 H), 7.60 (d, 1 H), 8.12(d, 1

2271  The intermediste 2-amino-3-chloro-pyridine (510 mg, 3.97 mmol) was dissolved in 1-
methyl-2-pyrrolidinone (7 mL) and treated with potassinm ethyl xanthate (953.9 mg, 5.95 mmol).
The solution was heated to 150°C overnight. The solution was then coaled to rt and treated with
glacial acetic acid (1 mL) and diluted with water (150 ml). The resulting precipitate was filtered off
and triturated with 1:1 water/ethanol solution. The filter cake was then suspended in EtOAc.
Concentration in vacuo gave the title compound (650.0 mg, 97%). "H NMR (400 MHz, DMSO-dg) §
7.25 (m, 1 H), 8.11 (d, 1 H), 8.35 (d, I H).



WO 2006/044775

[228] 3

PCT/US2005/037215

(2291 The intermediate [1,3]thiazolo[4,5-b]pyridine-2(3H)-thione (644.0 mg, 3.83 mmol, dry
powder) was treated with neat sulfuryl chloride (3.08 ml, 38.28 mmol) and allowed to stir at rt
overnight. The reaction mixture was quenched with water and extracted with ethyl acetate. The
organic [ayer was washed with IN NaOH, followed by brine, and dried over NaxSQ,. Concentration

in vacuo gave the title compound (260.0 mg, 40%). LC/MS m/z 171.2 (MH"); retention time 1.55min.
'"H NMR (400 MHz, DMSO-d¢) & 7.58 (m, 1 H), 8.62 (d, 1 H), 8.78 (d, 1 H).

[230) The following intermediates of Formuia (V) were prepared using the above method and the
appropriate commercially available, chloro-nitro-pyridine as the starting material.

1] Table 5. Examples of Com of Formula
Example Structure LCMS m/z (MH") | Ret. Time (min)
Intermediate V-2 @: 2052 224
) |1 />—C|
Z N
Cl
Intermedinte V-3 | [ E 239.4 2.64
F x-S
O
N N
Intermediate V-4 | ™ 171.2 1.15
N. .~ N,
Intermediate V-5 Ny 171.2 213
(I »—Cl
Z~N

(2321 By using the methods described in the procedures provided herein and by substituting the

sppropriate starting materials, compounds of Formmia (T), listed in Table 6, may be similarly prepared.

3T
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23] Table 6. ounds of Formula
0
Rt
" AL
R 7"
N’ ||\|
R° R?
Exa
eple Q R! R | o ) | o
No.
: CHy CH,
[ 7] H H P4 N cc)zH H
H
CHs cH
93 6r |F o"‘N)(oc;H H
H
‘?’Hﬁ a
% 6F |F 2 N)@,H H
H
O
CHy H"cl-l,,
95 6OMs |H CH, < CH,
S N7 SCOLH
" H
9% 6-CR, L-Leu-OH CH,
97 5-CH, L-Val-OH CH,
C
e
98 5C1 H ; CH
N H ’
H
CHy CHgs )
99 6F F X, CH,CH,
“*N
N aH OH

[2M]

By using the methods described in the procedures provided herein and by substituting the

eppropriate starting materials, compounds of Formmla (T), listed in Table 7, were prepared.

2)
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[235] 7a. les of nds
Example LC-MS LC-MS
No. Structure Ret. Time M+H]+ Method
(rnin)
m m
oH
100 297 466.1 A
Ill.c .Im m
101 A lr°" 3.04 4841 A
OH Chiral
OH
102 3.03 484.1 A
Joss A
HG, oy Chirl
5 m
103 297 466.1 A

el
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Example LC-MS LC-MS
N Strocture Ret. Thme M+H)+ Method
0 (ntn) '
SOH Chiral
m
104 2.88 452.1 A

L0

105 fﬂg&m 3.19 484.1 A
Bosy

Chinl
=
106 348 454.1 A

L0

Fgu.;:}m 3.14 ;66.1 A
107 (C[}—

P

108 341 476.2 A

Posy




WO 2006/044775 PCT/US2005/037215
Example LC-MS LC-MS
No. Structure Ret. Time | [M+HW | Method
(min)
HO, gy Ol
OH
109 3.53 496.1 A
O
WO, gy O
oH
110 343 478.2 A
HO, gy O
OH
111 F 352 4822 A
Qe
CH,
112 F 3.66 496.2 A
O
' ¥
113 F 3.66 496.2 A

3l
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Example LCMS LCMS
No. Structore Ret.Time | [M+Hh | Method
(min)
Chind
o
114 . 3.67 496.2 A
Chiral
m
115 IFI ; 3.53 4822 A
gﬂ".ahl
m
116 F 3.39 4682 A
Chirat
o
117 F 3.56 494.2 A
q,'.ﬂ'll'll
118 F 5 36 5002 A
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Example LC-MS LC-MS
N Structore Ret. Time M+HH Method
0.
(min)
Chiral
o,
119 F 372 514.2 A
PLG] o, Chiral
120 F 3.74 5142 A
vy
121 F 3.61 500.1 A
l;j Chiral
122 F 1.47 485.1 A
i Cdrl
123 F 3.64 512.1 A

n

8>
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<4

Example LCMS | LCMS
No. Structure Ret. Time M+H+ Method
(min)
tﬂ. Chiml
124 427 548.2 A
100
Chinl
o™
125 4.56 5622 A
A0
OH
126 4.23 5621 A
1009
=~ Criral
&
127 4.56 562.1 A
40
128 445 5622 A
LA
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Example LC-MS LC-MS
N Structore Ret. Time M+HH Method
0.
(min)
Chiral
129 447 560.2 A
gmi
130 4.28 534.1 A
Chiral

CH,

OH
131 3.79 5121 A

SO
oy, Cind

132 3.57 480.1 A

E Chiral

a
133 3.71 . 494.1 A

Boss
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Example LC-MS LC-MS
No. Structure Ret. Time M+H}B Method
(min)
H S .
134 3.59 480.1 A
A
Chind
nCH,
135 3.71 494.1 A
-
i
136 f 3.7 494.1 A
137 3.63 498.1 A
i
138 3.65 498.1 A

T4
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Example LC-MS LC-MS
No. Structure Ret. Time IM+EH Method
(min)
Chiral
oH
139 as1 484.1 A
i Chirnl
140 361 4921 A
H. G'L Chiral
ot
141 378 5121 A
Boss
Sa-l,.au
142 344 466.1 A
Boss
n,(j’om 3
143 .l 295 4472 C
E m

75



1%

WO 20067044775 PCT/US2005/037215
Fxample LC-MS LC-MS
Structure Ret. Thme [M+H]+ Method
No. (imin)
CH, Chiral
= CQH
144 "Q:j\ 2.23 4472 C
F..Fj j‘on
CH, Crind
ooH
145 D,,l 2.35 4472 C
i w
CH, Chiml
: CoH 332 5332 C
w | MO
m
F
oH, Gl
oo
147 'th 2.25 4652 o

76
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Example LC-MS LC-MS
Structure Ret, Time M+HH Method
No. (uatn)
CH, Chirsl
COH
148 Q:j\ 242 4652 c
o'{
cy. OF"I:G*-I
Fz OH
149 327 498.1 A
Chiral
OH
150 3.53 496.1 A
L0
F
F
OH
151 3.49 5222 A
’JC[}_ P
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Example LC-MS LC-MS
No. Strocture Ret. Thme M+HR+ Method
(min)
Ciral
;#:"
oH
152 351 494.1 A
fosta
2 Chinl
153 3.67 5082 A
g Chired
m
154 3.54 516.1 A
Chiral
m
155 "3 3N 480.2 A
HE,
\_)i:'on
g 1
156 346 4782 A

10

78
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Example LC-MS LC-MS
No. Structnre Ret. Time M+H} Method
(min)
e
o]
157 3.16 462.1 A
Chiral
b
158 . OH 355 508.1 A
F
F
OH
159 3.41 504.1 A
Chinl
nﬁfc*
OH
160 Sjcr 342 476.2 A
Chiral
m
161 i 1.59 4902 A
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Example LC-MS LC-MS
N Structure Ret. Time M+H)+ Method
0.
(min)
Chiral
162 347 498.2 A
H; oH, Chiral
m
163 372 532.2 A
E Chinl
ﬂ
164 3.87 546.2 A
Z-Lcn
165 3.74 532.2 A
m
166 384 546.2 A
wesel

QL
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Example LC-MS LC-MS
No. Structore Ret, Thme M+HK Method
{(min)
Chirsi
oH
167 36 5182 A
F; ,[I}—
Crinad
o,
OH
168 3.86 5462 A
oty
Chind
OH
169 3.74 5442 A
l; :: Cial
170 3.66 5142 A
oty
i
o,
171 3.1 5282 A

B1
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Example LC-MS LC-MS
No. Structure Ret. Time (M+H}H Method
(min)
G
172 3.68 5142 A
Chind
oH
173 3T 5282 A
Chirst
oH
174 3.54 500.2 A
Chial
175 3.78 5282 A
Civel
OH
176 3.68 5262 A
F.

74



WO 2006/044775 PCT/US2005/037215
Example LC-MS LC-MS
N Structore Ret. Time M+HR- Method
o (min)
177 3.74 506.2 A
Chiral
ai,
OH
178 3.88 5202 A
H i )
179 3.75 506.2 A
Chiral
OH
180 3.62 4922 A
l;j o, Chimd
181 3.87 5202 A

‘0
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Example LC-MS LC-MS
N Structore Ret. Thne M+H+ Method
o
(min)
Ctinl
" G'L
182 3.87 520.2 A
“"QC[}
Chiral
.=
183 3.1 518.2 A
el
o
184 337 529.2 A
E F
G
185 3.23 5152 A
ok,

6
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Example LCMS | LCMS
N Structure Ret. Thme [M+H}H Method
[1
(oin)
Chinml
186 3.35 529.2 A
e
CH, Gl
=
187 3.11 501.2 A
! F
Chiml
nCH,
OH
188 3.35 5292 A
E F
o ]
3.25 5272 A
189 r?tli
W&F

A+
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|
Example LC-MS LC-MS
N Structure Ret. Time M+H]+ Method
> (min)
S Chiml
ﬂ
190 Z[:t}_ 343 547.2 A
PDTEF
G
191 3.3 5332 A
s_,(t“I}
i m
HC CH, Chiral
H%
192 34 5472 A
F
E . }— F OH
Fr
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Example LC-MS LC-MS
N Structure Ret. Time M+H}-+ Method
[1 Y
(min)
CH, Chiral
OH
193 3.17 519.2 A
i m
Chirnl
0 G'I.
OH
194 3.42 5472 A
i w
CH, Chiral
COH
GQ,,L
195 2.7 499.1 C
F..F1 im
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{236} Table 7b. JUPAC Names of Compounds in Table 7a
Example TUPAC Name

No.
N-({4-[(6-Fluaro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-

100 allothreonine
N<({3"-Fluoro-4"-[{6-fluoro-1,3-benzothirzol-2-yl)emino]biphanyl-4-

101 yl}carbonyl)-L-allothreonine
N<({3-Fluoro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

102 yl jeatbony)-I ~threonine
N-({4'-[(6-Fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbomyl)-L-

103 threonine
N-({4'-[(6-Fluoro~1,3-benzothigzol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-

104 serine
N~({3'-Fluoro-4'-[(6-fluoro-1,3-benzothiazal-2-yl)amino]biphenyl-4-

105 yl}carbonyl)-O-methyl-L-serins
3-Cyclopropyl-N-({3-fluoro-4"-[(6-fluaro-1,3-benzothiazol-2-

106 yl)aminoJbiphenyl-4-y1 }carbonyl)-L-slanine
N~{{4-[(6-Flzoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbomyl)-

107 O-methyl-L-scrine
3-Cyclopropyl-N-({4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

108 yi}carbonyi)-L-alenine
N-{{3"-Fluoro-4"-[(6-flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

109 yl }carbonyl)}-N-methyl-L-valine
N<({4-[(6-Flucro-1,3-benzothiszol-2-yl)amino]biphenyl-4-yl }carbonyl)-

110 N-methyl-L-valine
N+({3-Flnoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

111 yl}carbonyl)-L-valine
N-({3-Fluoro-4'[(6-fluoro-1,3-benzothiazol-2-ylaminoJbiphenyl-4-

112 yl}carbonyl)-L-leucine
N<({3-Fluoro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

113 yl}carbonyl)-3-methyl-L-valine
N-({3-Fluoro-4-{(6-flnoro-1,3-benzothiazol-2~yl)amino]biphemyl-4-

114 yl}cabonyl}-L-isolsocine
N~({3-Flvoro-4"-[(6-fluoro-1,3-benzothiazal-2-yl)amina]biphanyl-4-

115 yl}catbonyl)-L-norvaline
(28)-2-({3-Fluoro-4"-{(6-finoro-1,3-benzothiazol-2-y)aminoJbiphenyl-4-

116 yl}carbonyl)eminoJbutanoic acid
3-Cyclopropyl-N<{{ 3-fluoro-4"-[(6-fluoro-1,3-benzothiazol -2~

117 yljamino]biphenyl-4-yl }carbonyl)-L-alanine
N+({3,3"-Difiuoro-4-[(6-fluoro-1,3-benzothiazol-2-yDamino]biphenyl-4-

118 yl}earbonyl)-L-valins
N-({3,3"-Difluoro-4'{(6-fluoro-1,3-benzothiazol-2-y[)aminoThiphenyl-4-

119 yl}carbonyl)-1.-lsucine
N<({3,3-Diflnoro-4-[(6-fluoro-1,3-benzothinzol-2-yaminoJhiphenyl-4-

120 yl}carbonyl)-3-methyl-1-valine
N-({3,3"Difluaro-4'{(6-flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-

121 yl)}carbonyl)-L-norvaline
(2S)-2-{({3,3"-Difluoro-4-[(5-flnoro-1,3-benzothiazol-2-

122 yl)amino]biphenyl-4-yl jcarbonyl)amino]butancic acid
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Example IUPAC Name
No.
3-Cyclopropyl-N-{({ 3,3"difluoro-4'{(6-fluoro-1,3-benzothiazol-2-
123 yl)amino]biphenyl-4-yl }carbonyl)-L-alanine
N-[(3“Fluaro-4"-{ [6-{triflnoromethoxy)-1,3-benzothiazol-2-
124 yl]amino }biphenyl-4-yl)carbonyl]-L-valine
N-{(3"-Fluoro-4'-( [6<(trifluoromethoxy)-1,3-benzothiazol-2-
125 yl]amino }biphenyl-4-yDcarbonyl}-L-leucine
N-[(3'-Fluoro-4'-{ [6<(trifluoromethoxy)-1,3-benzothiszol-2-
126 ylJamino }biphenyl-4-yl)carbonyl]-L-norvaline
N-[(3"-Fluoro4'-{ [6-{trifluvoromethoxy)-1,3-benzothiazol-2-
127 yl]amino }biphenyl-4-yl)carbonyl}-L-isoleucine
N-{(3@"“Fluoro-4'-{ [6-(trifluoromethoxy)-1,3-benzothiazol-2-
128 yl]amino }biphenyl-4-yl)carbonyl]-3-methyl-1-valine
3-Cyclopropyl-N-[(3'-fluoro-4'-{ [6{trifluoromethoxy)-1,3-benzothiazol-2-
129 yljamino }biphenyl-4-yl)carbonyl]-L-alanine
(28)-2-{ [(3-Fluoro-4-{ [6-(trifluoromethoxy)-1,3-benzothiazol-2-
130 yl]amino }biphenyl-4-yl)carbonyl]amino }butanoic acid
N-({4'-{(6-Chloro-1,3-benzothiazol-2-yl)amino]-3"-flnarobiphenyl-4-
131 yl}carbonyl)-L-leucine
N-({4'-[(6-Chloro-1,3-benzothiazo}-2-yl)amino]biphenyl-4-yl ) carbonyl)-
132 L-valine
N-({4-[(6-Chloro-1,3-benzothiazol-2-yl)amino]bipheny}l-4-yl jcarbonyl)-
133 L-lsucine
N-{{4'{(6-Chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-
134 L-norvaline
N<({4{(6-Chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-
135 L-isoleucine
N<({4'-[(6-Chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-3-
136 methyl-L-valine
N<({4'-[(6-Chloro-1,3-benzothiazol-2-yl)amino]-3'-fluorobiphenyl-4-
137 yl}carbonyl)-L-valine
N-({4'-[(6-Chloro-1,3-benzothiazol-2-yl)amino]-3'-fluorobiphenyl-4-
138 yl}carbonyl)-L-norvalins
(25)-2-[({4'-[(6-Chloro-1,3-benzothiazol-2-yl)amino]-3"-fluorobiphenyl-4-
139 yl}carbonyl)aminoJbutanoic acid
N—({4'-[(6—G|10ro-1}bmmthlm:l-z—yl)amo]blphmyl-ll-yl}carbonyl)é-
140 cyclopropyl-L-alanine
N-({4-[(6-Chloro-1,3-benzothiazol-2-yl)amino]-3"fluorobiphenyk-4-
141 yl}carbonyl)-3-methyl-L-valine
(28)-2-[({4-[(6-Chlaro-1,3-benzothiazol-2-yl)aminobiphenyl-4-
142 yl}carbonylaminolbatancic acid
N—{[4'-([1Jnhlmlo[SA-b]pyndm-Z-yhnmo)hphmyl+yl]wbonyl}-L-
143 valine trifluoroacetate
N-{[4'{[1,3]Thiazolo[4,5-c]pyridin-2-ylamino)biphenyl-4-yl]carbonyl }-L-
144 valine trifluoroacetate
N-{[4'([1,3]Thiazolo[4,5-bJpyridin-2-ylamino)biphenyl-4-yl]carbonyl }-L-
145 valine trifluoroacetute
N-[(3"-Fluoro-4'-{ [6-(trifluoromethyi)[ 1,3]thiazolo[4,5-b]pyridin-2-
146 ylJamino }biphenyl-4-yl)carbonyl])-L-valine trifluoroacetate
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Example IUPAC Name
No.
N-{[3'-Fluoro-4'{([1,3}thiazalo[4,5-c]pyridin-2-ylamino)bipheayl-4-
147 yl]earbonyl}-L-valine triflnoroscetats
N-{[3"Fluoro-4'([1,3]thiazolo[4,5-b]pyridin-2-ylamino)biphenyl-4-
148 yllcarbonyl }-L-valine trifluoroacetate
N<{{3"Fluoro-4-[(6-fluaro-1,3-benzothiazol-2-yl Jamino}biphenyl-4-
149 yl}carbonyl)-O-methyl-L-allothreonine
N+({3"-Fluoro-4"-[{(6-fluaro-1,3-benzothiazol-2-yl )Jamino]biphenyl-4-
150 yl}carbonyl)-N-methyl-L-norvaline
4 4.4-Trifluoro-2-[({ 3'-fluoro-4'{(6-fluorc-1,3-benzothinzol-2-
151 yl)amino}biphenyl-4-yl} carbonyl)amino]butanoic acid
N-{{3'-Flnoro-4'-{(6-fluaro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
152 yl)carbonyl)-4-methylene-L-norvaline
3-Cyclobutyl-N<{{3'-fluoro4"-[(6-fluoro-1,3-benzothiazol-2-
153 ylamino]biphenyl-4-yl }carbonyl)-L-alanine
(28)-[({3-Fluoro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
154 yl)carbonylyamino](phenyl)acetic acid
N-({#'-[(6-Fluoro-1,3-benzothiarcl-2-yl)amino]biphenyl-4-yl } carbonyl)-
155 O-methyl-L-allothreonine
N<{{4'-[(6-Flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-
156 N-methyl-L-norvaline
1-{({4-[(6-Fluoro-1,3-benzothiazol-2-yl)amino}biphenyl-4-
157 yl}carbonylmethyl)amino]cyclopropanecarbaxylic acid
(AR)-3-({4'-[(6-Flucro-1,3-benzothiazol-2-yl Jamino]biphenyl-4-
158 yl}earbonyl)-5,5-dimethyl-1,3-thiazolidine-4-carboxylic acid
4.4 4 Trifluoro-2-[({4'-[(6-flnoro-1,3-benzothiazol-2-yl)aminojbiphenyl-4-
159 yl}carbonyl}amino]butanoic acid
N-({4'-[(6-Flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-4-
160 methylene-L-norvaline
3-Cyclobutyl-N-({4-[(6-fluoro-1, 3-bmmﬂmml—2—yl)mno]b1phmyl—4—
161 yl}carbonyl)-1 ~alanine
(2S)-[({4'{(6-Fluoro-1,3-benzothinzol-2-yl)amino]biphenyl-4-
162 - yl}carbonyl)amino](phenyl)acetic acid
N-{(3-Fluoro-4'-{ [6-(triflucromethyl)-1,3-benzothiazol-2-
163 ylJamino }biphenyl-4-yl}carbomyl]-L-valine
N-[(3“-Fluoro-4'-{ [6-(trifinoromethyl)-1,3-benzothiazol-2-
164 yl]lamino}biphenyl-4-yl)carbonyl}-L-leucine
N-[(3"-Fluoro-4'-{ [6-{trifluoromethyl)-1,3-benzothiazol-2-
165 yl]Jamino}biphenyl-4-yl)carbonyl]-L-norvalins
N-[(3"-Fluoro-4'-{ [6-(trifluoromethyl)-1,3-benzothiazol-2-
166 yl]amino} biphenyl-4-yl)carbonyl}-3-methyl-L-valine
(28)-2-{[(3"-Fluoro-4'-{ [6-{triflucromethyl)-1,3-benzothiazol-2-
167 yljamino}biphenyl-4-yl)carbony[Jamino }butanoic ecid
N-{(3“Fluoro-4'-{[6-(triflucrometiry])-1,3-benzothiazol-2-
168 yl]amino }biphanyl-4-yi)carbonyl]-L-isoleucine
3-Cyclopropyl-N-{(3"-flacro-4"-{[6-{trifluoromethyl)- 1,3-benzothiazal-2-
169 yllamino}biphenyl-4-yl)carbonyl]-L-alanine
N{(4"-{[6(Triflnoromethyl)-1,3-benzothiazol-2-ylJamino } biphenyl-4-
170 yl)earbonyl}-L-valine
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Example TUPAC Name

No.
N-[(4"-{ [6Trifluoromethyl)-1,3-benzothiazol-2-yl]amino ) biphenyl-4-

171 yl)carbonyl]-L-leucine
N-[(4"-{ [6<(Trifluoromethyl)-1,3-benzothiazol-2-yl]amino ) biphenyl-4-

172 yl)carbonyl]-L-norvaline
3-Methyl-N{(4-{[6-(triflucromethy])-1,3-benzothiazol-2-

173 yllamino } biphenyl-4-yl)carbonyl]-L-valine
(28)-2-{[(4-{ [6-(Triflnoromethyl)-1,3-benzothiazol-2-ylJamino } biphenyl-

174 4-yl)carbonyl}amine Jbutanoic acid
N-[(4'-{[6<(Triflnoromethyl)-1,3-benzothiazol-2-yl]Jamino } biphenyl-4-

175 yl)carbonyl]-L-isoleucine
3-Cyclopropyl-N-[(4-{ [6<(trifluoromethyl}-1,3-benzothiazol-2-

176 yljamine }biphenyl-4-yl)carbonyl]-L-alanine
N+{(3'-Fluoro-4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-

177 yl}carbonyl)-L-valine
N-({3'-Fluoro-4'{(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-

178 yl}carbonyl)-L-leucine
N-({3'-Fluoro-4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-

179 yl}carbonyl)-L-norvaline
(2S)-2-[({ 3" Fluoro-4"-[(6-isopropyl-1,3-benzothiazol-2-

180 yDamino]biphenyl-4-y1 }carbonyl)amino]butanoic acid
N~{{3"-Fluoro-4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-

181 yl}carbonyl)-3-methyl-L-valine
N-({3"-Fluoro-4"-[(6-isopropyl-1,3-benzothiazol-2-yl)ammo]biphenyl-4-

182 yl)carbonyl)-L-isoleucine
3-Cyclopropyl-N-({3"-fluoro-4"-{(6-isopropyl-1,3-benzothiazol-2-

183 yl)aminojbiphenyl-4-yl}carbonyl)-L-alanine
N-[(4'-{[6<Trifmoromethyl)[ 1,3]thiazolof4,5-b]pyridin-2-

184 yl]emino}biphenyl-4-yl)carbonyl}-L-leucine trifluoroacetate
N-[(4'-{[6-(Xrifluoromethy])[1,3]thizzolo{4,5-b]pyridin-2-

185 yllamino }biphenyl-4-yl)carbonyl]-L-norvaline trifluoroacetate
3-Methyl-N-[(4'-{[6-(triluoromethyl){1,3]thiazolo[4,5-b]pyridin-2-

186 yl]amino }biphenyl-4-yl)carbonyll-L-valine triflnoroacetate
(28)-2-{ [(4-{[6«(Triflnoromethyl)[1 3]thiszolo[4,5-b]pyridin-2-

187 yllamino }biphenyl-4-yl)carbonyllamino }butanoic acid trifluoroacetate
N-[(4-{ [6-(Trifluoromethyl){1,3]thiazolo[4,5-b]pyridin-2-

188 yllamino ) biphenyl-4-yl)carbonyl]-L-isoleucine trifiuoroacetate
3-Cyclopropyl-N-[(4'-{[6(trifluoromethyD)[ 1,3]thiazolof4,5-bIpyridin-2-

189 yllamino }biphenyl-4-yl)carbonyI]-L-alanine triflucroacetate
N-[(3“Fluoro4'-( [6-(tliﬂuomm=thyl)[1,3]thigmlo[4,5-b]pyridin-2-

190 yl]amino }biphenyl-4-yl)carbonyl]-L-leucine trifluoroacetate
N-[(3"-Fluoro-4'-{ [6trifluoromethyl)[1,3]thiazolo[4,5-blpyridin-2-

191 yl]amino ) biphenyl-4-yl)carbonyl}-L-norvaline triflacroacetate
N-[(3-Fluoro-4'-{ [6-(trifluoromethyl)[ 1,3])thiazolof4,5-b)pyridin-2-

192 yllamino }biphenyl-4-yl)carbonyl]-3-methyl-L-valine tdflocroacetate
(28)-2-{ [(3“Fluoro-4"-{ [6-(trifluoromethyl)[ 1,3]thiazolo[4,5-b]pyridin-2-

193 yljamino }biphenyl-4-yI)carbony]jamino }butenoic acid trifiuorcacetats
N-[(3"-Fluoro-4'-{ [6-(triflnaromethyl)[1,3]thiazalo[4,5-b]pyridin-2-

194 yllamino jbiphenyl-4-yl)carbonyl]-L-isoleucine trifluoroacetate
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Example IUPAC Name
No.
N-({4’-[(7-Chlaro[1,3]thiazolo[3,4-c)pyridin-2-yl)amino]-3*
195 fluorobipbenyl-4-yl }carbonyl)}-L~valins triflucroacetate
Methode of Use

2371 Asnsed herein, varions terms are defined below.

[239) Wmmuodudngdmﬂof&epumtihmﬁmorthepmfmedembodimmﬂu)w.
the articles “a.” “an,” “the,” and “said” are intended to mesan that thare are one ar more of the
elements. The terms “comprising.” “iacloding,” and *having” are intended to be inclusive and mean
that there may be additional elements other than the listed elements.

[233] The term “subject” as nsed herein includes mammals (¢.g., lnmans and animais).

[240] The term “treatment” includes any process, action, spplication, therapy, or the like, wherein &
subject, including a human being, is provided medical aid with the object of improving the subject’s
condition, directly or indirectly, or slowing the progression of a condition or disorder in the subject.
[241) The term “combination therapy” or “co-therapy” meana the administration of two or more
therapeutic agents to treat a disease, condition, and/or disorder. Such administration encompasses co-
administration of two or more therapentic agents in a substantially simmltaneous manner, such as in a
single capsule having a fixed ratio of active ingredients or in mmltiple, separate capsules for each
inhibitor agent. In addition, such administration encompasses use of each type of therepeutic agent in
a sequential manner.

[242] The phrase “therapeutically effective” means the amount of each apent administered that will
achieve the goal of improvement in a disease, condition, and/or disorder ssverity, while avoiding or
minimizing adverse side effects associated with the given therapeutic treatment.

243)  The term “pharmaceutically acceptable” means that the subject item is appropriate for use in a
pharmaceutical product.

[244) The compounds of Fornmla (T) of this invention am expected to be valuable as therapentic
agents. Accordingly, an embodiment of this mvention includes 4 method of tresting the various
conditions in a patiant (including memmals) which comprises administering to said patient a
composition containing an amount of the compound of Formula (T) that is effective in treating the
target condition.

[245] This invention relates to compounds that may be useful for the regulation of food intake (e.g.,
stimnlation and suppreasion). For example, an object of this invention is fo provide methods for
92
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treating obesity and inducing weight loss in an individual by administration of a compound of the
invention. The method of the inveation comprises administering to an individual a therapeutically
effective amount of at least one compound of the invantion, or & prodrug thereof, which is sufficieat to
induce weight loss. The invention further comprises a method of preventing weight gain in an
individoal by administering an amount of at least ons compound of the invention, or & prodrug
thereof, which is sufficient to prevent weight gain.

(246] The present invention also relates to the use of the compounds of this inveation for the
treatment of obesity-related diseases including associated dyslipidemia and other obesity- and
overweight-related complications such as, for example, cholesterol gallstones, gallbladder disease,
gout, cancer (e.g, colon, rectum, prostate, breast, ovary, endomeirium, w.nrix. galibladder, and
bile duct), menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis, and sleep apnea,
as well as for 2 number of other pharmaceutical uses associated therewith, such as the regulation of
appetite and food intake, dyslipidemin, hypertriglyceridemia, Syndrome X, type 2 diabetes (non-
insulin-dependent diabetes), atherosclerotic diseases such as heart failure, hyperlipidemia,
hypercholesteremia, low HDL levels, hypertension, cardiovasculer disease (including
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension), cerebrovascular
disease such as stroke, and peripheral vessel disease. The compounds of this invention may also
be useful for treating physiological disorders related to, for example, reguletion of insulin
sensitivity, inflammatory response, plasma triglycerides, HDL, LDL and cholesterol levels and the
like.

2471 Compounds of Formula (I) may be administered alone or in combination with one or more
additional therapeutic agents. Combination therapy includes edministration of a single
pharmaceutical dosage formulation which containg a compound of Formula (I) and one or more
additional therapeutic agents, as well as administration of the compound of Formula (I) and each
additional therapeutic agents in its own separate pharmaceotical dosags formulation. For example,
& compound of Formula (I) and a therapeutic agent may be administered to the patient together in a
single oral dosage composition such as a tablet or capsule, or each agent may be administered in
separate oral dosage formulations.

[248] 'Where separate dosage formulations are used, a compound of Formnilz (I) and one or more
additional therapentic agents may be administered at essentially the same time (e.g., concurrently) or
at separately staggered times (e.g., sequentially).

[2491 For example, a compound of Formula (T) may be used in combination with other therapies
and drugs vseful for the treatment of obesity. For example, anti-obesity drogs include B-3 adrenergic
receptor egonists such as CL. 316,243; cannabinoid (e.g., CB-1) antagonists such as Rimonabant;
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neuropeptide-Y receptor antagonists; neuropeptide Y5 inhibitors; apo-B/MTP inhibitors; §1f-hydroxy
steroid delrydrogenase-1 inhibitors; peptide Y'Y .4 or analogs thereof; MCR4 agonists; CCK-A
agonists; monoamine reuptake inhibitors; sympathomimetic ageuts; dopamine agonists; melanocyte-
stimulating hormone receptor analogs; melanin concentrating hormone antagonists; Ieptin; leptin
analogs; leptin receptor agonists; galanin antagonists; lipase inhibitors; bombesin agonists;
thyromimetic agents; dehydroepiandrosterone or analogs thereof; glucocorticoid receptor antagonists;
orexin receptar antagonists; ciliary neurotrophic factor; ghrelin receptor antagonists; histamine-3
receptor antagonists; neuromedin U receptor agonists; appetite suppressants, such as, for example,
sibutremine (Meridiz); and lipase inhibitors, such as, for example, orlistat (Xenical). The compounds
of the present invention may also be adrninistered in combination with a drug compound that
modulates digestion and/or metabolism such es drugs that modulate thermogenesis, lipolysis, gut
motility, fat absorption, and satiety,
1250}  In addition, a compound of Forrmula (I) may be administered in combination with one or
more of the following agents for the treatment of diabetes or disbetes-related disorders including
PPAR ligands (agonists, antagonists), insulin secretagogues, for example, sulfonylurea drugs and non-
sulfonylurea secretagogues, o-glucosidase inhibitors, insulin sensitizers, hepatic glucose output
lowering compounds, end insulin and insulin derivatives. Such therapies may be administered prior
to, concurrently with, or following administration of the compounds of the invention. Ingulin and
insulin derivatives include both long and short acting forms and formnlations of insulin. PPAR
ligands may include agonists and/or antagonists of any of the PPAR receptors or combinations
thereof. For example, PPAR ligands may include ligands of PPAR-t, PPAR~y, PPAR-S or any
combination of two or thres of the receptors of PPAR. PPAR ligends inciude, for example,
rogiglitazone, troglitazone, and pioglitazone. Sulfonylurea drugs include, for example, glyburide,
glimepiride, chlorpropamide, tolbutamide, and glipizide. a-glucosidase inhibitors that may be nseful
in treating diabetes when administered with a compound of the invention include acarbose, miglitol,
and voglibose. Insulin gensitizers that may be useful in treating diabetes include PPAR-~y agonists
such as the glitazones (e.g., troglitazone, pioglitazone, englitazone, MCC-555, rogiglitazone, and the
like) and other thiazolidinedione and non-thiazolidinedione compounds; biguanides such as
metformin and phenformin; protsin tyrogine phosphatase-1B (PTP-1B) inhibitors; dipeptidyl
peptidase IV (DPP-IV) inhibitors, and 11beta-HSD inhibitors. Hepatic glucose output lowering
compounds thet may be useful in treating diabetes when administered with a compound of the
invention include glucagon anatgonists and metformin, such as Glucophage and Glucophage XR.
Insulin secretagogues that may be useful in treating diabetes when administered with a compound of
the invention include sulfonylurea and non-sulfonylurea drugs: GLP-1, GIP, PACAP, secretin, and
derivatives thereof; nateglinide, meglitinide, repaglinide, glibenclamide, glimepiride, chlorpropamide,
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glipizide. GLP-1 includes derivativea of GLP-1 with longer half-lives then native GLP-1, such as, for
example, fatty-acid derivatized GLP-] and exendin.

[2s1] Compounds of the invention may also be used in methads of the invention in combination
with drugs commonly used to treat lipid disorders in patients. Soch dmgs incinds, but ave not limited
to, HMG-CoA reductase inhibitors, nicotinic acid, fatty acid lowering compounds (e.g., acipimox);
lipid lowering drugs (e.g., stanol esters, sterol glycosides such as tiqueside, and azetidinones such as
ezetimibe), ACAT inhibitors (snch as avasimibe), bile acid sequestrants, bile acid renpteke inhibitors,
inhibitors include, for example, lovastatin, simvastatin, pravastatin, fluvestatin, atorvastatin, rivastatin,
itavastatin, cerivastatin, and ZD-4522, Fibric acid decivatives include, for example, clofibrate,
fenofibrate, bezafibrate, ciprofibrate, beclofibrate, etofihrate, and gemfibrozil. Sequestrants include,
for example, cholestyramine, colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran.
2571 Compounds of the inveation may also be used in combination with anti-hypertensive drugs,
such es, for example, B-blockers and ACE inhibitors. Examples of additional anti-hypertensive agents
for use in combination with the compounds of the present invention include calcium channel blockers
(L-type and T-type; e.g., diltiazem, verapamil, nifedipine, amlodipine and mybefradil), diuretics (.g.,
chlorothiszide, hydrochlorothiazide, flumethiazide, hydroflurnethiazide, bendroflumethinzide,
methylchlorothinzide, trichloromethiazide, polythiazide, benzthinzide, ethacrynic acid tricrynafen,
chlorthalidone, furosemids, mmsolimine, bumetanide, triamtrencne, amiloride, spironolactons), renin
inhibitars, ACB inhibitors (e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilezopril,
delapril, pentopril, quinapeil, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan, jrbesartan,
vaisartan), BT receptor antagonists (e.g., sitaxsentan, atrsentan, neutrel endopeptidase (NEFP)
inhibitors, vasopepsidase inhibitors (dnal NEP-ACE inhibitors) (e.g-, omapatrilat and gamopatrilat),
and nitrates. -

[2s3] The compound of Formmia (I) may also be utilized, in fres base form or in compositions, as
well ag in research and diagnostics or as analytical reference standards, and the like, which are well
known in the art. Therefore, the present invention includes compositions which are comprised of an
inert carrier and an effective amount of a compound of Formula (I), or a salt, or ester thereof, An inert
carricr is any material which does not interact with the compound to be carried and which lends
support, means of conveyance, bulk, traceable material, and the like to the compound to be camried.
An effective amomnt of the compound is that emount which produces a result or exerts an influence on
the particular procedure being performed.

2547 It is anticipated that prodmg forms of the compounds of this invention will prove useful in
certain circomstances, and such compounds are also intended to fall within the scope of the invention,
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Prodrug forme may have adventages over the parent compounds exemplified herein, in that they are
betier absorbed, better distributed, more readily penetrate the central pervous system, are more slowly
metabolized or cleared, etc. Prodrug forms may also have formulation adventages in terms of
crystallinity or water solubility. For example, compounds of the invention having one or more
hydroxyl groups may be converted to esters or carbonates bearing one or more carboxyl, hydroxyl or
amino groups, which are hydrolyzed at physiological pH values or are cleaved by endogenous
esterases or lipases in vivo (see, e.g., U.S. Patent Nos. 4,942,184; 4,960,790; 5,817,840; and
5,824,701, all of which are incorparated hersin by reference in their entirety, and references therein).

Pharmaceutical Compositions

[255]1 Based on the sbove tests, or other well known assays nsed to determine the efficacy for
treatment of conditions identified above in mammals, and by comparison of these results with the
results of known medicaments that are used to treat these conditions, the effective dosage of the
compounds of this invention can readily be determined for treatment of each desired indication.
The amount of the active ingredient to be administered in the treatment of one of these conditions
can vary widely according to such considerations as the particular compound and dosage unit
employed, the mode of administration, the period of treatment, the age and sex of the patient
treated, and the nature and extent of the condition treated.

[256] The total amount of the active ingredient to be administered may generally range, for
example, from about 0.001 mg/kg to about 200 mg/kg. A unit dosage may contain from, for
example, about 0.05 mg to about 1500 mg of active ingrediont, and may be administered one or
more times per day. The daily dosage for administration by injection, including intravenous,
intramuscular, subcotaneous, and parenteral injections, and use of infusion techniques may be
from, for exxample, about 0.01 to about 200 mg/kg. The daily rectal dosage regimen may be from,
for example, 0.01 to 200 mg/kg of totul body weight The transdermal concentration may be that
required to maintain a daily dose of from, for example, 0.01 to 200 mg/kg.
{2571 Of course, the specific initial and continning dosage regimen for each paticnt will vary
according to the nature and severity of the condition as determined by the attending diagnostician,
the activity of the specific compound employed, the age of the patient, the diet of the patieat, time
of administration, route of administration, rate of excretion of the drug, drug combinations, and
the like. The desired mode of treatment and number of doses of a compound of the preseat
invention or a pharmaceuticelly acceptable salt thereof may be ascertained by those skilled in the
art using conventionel troatment tests.
[2s8] The compounds of this invention may be utilized to achieve the desired pharmacological
effect by administration to & sehject in need thereof in an appropriately farmnpleted pharmaceutical
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camposition. A subject, for example, may be 8 mammal, incloding a human, in need of treatment for
2 particular condition or disease. Therefore, the present invention includes pharmaceutical
compositions which are comprised of & pharmaceutically acceptable carrier and a pharmaceutically
effective amount of a compound identified by the methods described herein, or a pharmaceutically
acceptuble salt or ester thereof. A pharmacentically acceptable carrier is any carrier which is
relatively non-toxic and innocuons to a patient at concentrations consistent with effective activity of
the active ingredient so that any side effects ascribable to the carier do not vitiate the beneficial
effects of the active ingredient, A pharmaceutically effective amount of a compound is that amount
which prodoces a reqult or exerts an influence on the particular condition being treated. The
compounds identified by the methods described herein may be administered with a pharmacentically-
acceptable carrier using any effective conventional dosags mnit forms, inclnding, for example,
immediate and timed release preparations, orally, parenterally, topically, or the lile.

(2891 For oral administration, the compounds may be formuiated into solid or liquid preperations
such as, for example, capsnles, pilla, tablets, troches, lozenges, melts, powders, solutions, suspensions,
or emnlsions, and may be prepared according to methods known to the art for the manufacture of
pharmeceutical compositions. The salid unit dosage forms may be a capsule which can be of the
ordinary hard- or soft-shelled gelatin type containing, for example, snrfactants, lnbricants, and inert
fillers such as Iactose, sucrose, calcinm phosphats, and com starch,

[260] In another embodiment, the compounds of this invention may be tableted with conventianal
tablet bases such as lactose, sucrose, and cornstarch in combination with binders such as acacia,
comnstarch, or gelatin; disintegrating agents intended to assist the break-up and dissolution of the tablet
following administration such as potato starch, alginic acid, corn starch, and guer gum; lubricants
intended to improve the flow of tablet granniation and to prevent the adhegion of tablet material to the
surfaces of the tablet dies and punches, for exammple, talc, stearic acid, or magnesium, calcium or zinc
stearate; dyes; coloring agents; and flavoring agents intended to enhance the aesthetic qualities of the
tablets and make themn more acceptable to the patient. Suitable excipients for use in oral liquid dosage
forms include diluents such as water and alcohols, for example, ethanol, benzyl alcohol, and
polyethylene alcohols, either with or without the addition of a pharmaceuticelly acceptable surfactsnt,
suspending agent, or eromlsifying agent. Various other matwrials may be present as coatings or to
otherwise muxify the physical form of the dosage unit. For instance tablets, pills or capsules may be
coated with shellac, sugar or both.

261] Dispersible powders and granules are suitable for the preparation of an aqueous suspension.

They provide the active ingredient in admixture with a dispersing or weiting ageat, a suspending

agent, and one or more preservatives. Suitable dispersing or weiting agents and suspending agents are

excmplificd by those already mentioned above. Additionsl excipients, for exampie, those sweetening,
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flavoring and cologing agents described above, may also be prescot.

[262) The pharmaceutical compositions of this invention may also be in the form of oil-in-water
emulgions. The oily phase may be a vegetable oil such as liquid paraffin or a mixture of vegetahle
oils. Suitahle emnlsifying agents may be (1) naturally occusring gums such as gum acacia and gum
tragacanth, (2) natorally occurring phosphatides such as soy bean and lecithin, (3) esters or pertial
esters dezived from fatty acids and hexitol anhydrides, for example, sorbitan monooleate, and (4)
condensation products of said partial esters with ethylene oxide, for example, polyoxyethylene
sorbitan monooleate. The emnlsions may also contain sweetening and flavoring agents.

[263] Syrups and elixirs may be formulated with sweetening agents such as, for example, glycerol,
propylene giycol, sorbitol, or sucrose. Such formmiations may aiso contain a dermricent, and
preservative, flavoring and coloring agents.

[264] The compounds of this invention may also be administered parenterally, that is,
subcuteneously, intravenously, intrarnuscularly, or interperitoneally, as injectable dosages of the
compound in & physiologically acceptable diluent with a pharmaceutical carrier which may bea
_s@ﬁhﬁqlﬁdmnﬁmmofﬁquidsmhuwm.uﬁnqaqmmmdmmdmgu
solutions; an alcohol; glycols; glycerol ketals; ethers; an oil; a faity acid; a fatty acid ester or
glyceride; or an acetylated faity acid glyceride with or without the addition of a pharmaceutically
acceptable lurfactnpt; suspending agent; or emulsifying agent and other pharmaccutical adjuvants.
[2651 The parenteral compositions of this invention may typically contain from about 0.5% to about
25% by weight of the active ingredient in solution. Preservatives and buffers may slso be used
advantageously. Jn order to minimize or eliminate irritation at the site of injection, such compositions
may contain a non-ionic surfactant having a hydrophfle-lipophile balance (HLB) of from about 12 to
about 17. The guantity of surfactant in such formulation ranges from about 5% to about 15% by
weight, The surfactent cen be a single component having the above HLB ar can be a mixture of two
or more components having the desired HLB. .

[266] The pharmaceutical compositions may be in the form of sterile injectable aqueons
suspensions. Such suspensions may be formulaied according to known methods using snitable
dispersing or wetting agents and suspending agents, dispersing or wetting agents which may be 2
naturally occarring phosphatide, a condensation product of an alkylene oxide with a fatty acid, a
condensation product of ethylene oxide with a long chain aliphatic alcohol, a condensation prodoct
of ethylene axide with a partial ester derived form a fatty acid and a hexitol, or a condensgation
product of an ethylene oxide with a partisl ester derived from a fatty acid and a hexito] anhydride.
[2671 ‘The sterile injectable preparation may also be a sterile injectabls solution or suspension in

a non-toxic parenterally acceptable diluent or solvent. Dilnents and solvents that may be
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employed are, for example, water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile fixed oils are conventionally employed as solveats or suspending media. For this
purpose, any bland, fixed oil may be employed including synthetic mono or diglycerides, In
addition, fatty acids such as oleic acid may be used in the preparation of injectables.

[268] A composition of the invention may also be administered in the form of suppositaries for
rectal administration of the drug. Thess compositions may be prepared by mixing the drog with a
suitable non-irritation excipient which is solid at ordinery temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drog. Such material are, for example,
cocoa butter and polyethylene glycol.

(260] Another formmlation employed in the methods of the pmsent invention employs transdermal
delivery devices (“patches”). Such transdermal patches may be used to provide continnous or
discontinuons infusion of the compounds of the present inveation in controlled amounts, The
constraction and use of transdermal patches for the delivery of pharmaceutical agents is well known in
the axt (see, c.g, U.S. Patent No. 5,023,252, incarporated herein by reference). Such patches mey be
constructed for continoous, pulsatile, or on demsnod delivery of pharmacentical agenis.

zro] It may be desirable or necessary to introduce the pharmaceuticel composition to the
patient via 8 mechanical delivery device. The construction and use of mechanical delivery
devices for the delivery of pharmaceutical agents is well known in the art. Far example,
direct techniques for administering a drug directly to the brain usually involve placement of a
drug delivery catheter into the patient's ventricular system to bypass the blood-brain barrier.
One such implantable delivery system, used for the transport of agents to specific anatomical
regions of the body, is described in U.S. Patent No. 5,011,472, incorporated herein by
reference.

zr1]  Another formulation employs the use of biodegradable microspheres that allow
controlled, sustained release. Such formulations can be comprised of synthetic polymers or
copolymers. Such formulations allow for injection, inhalation, nasal or oral administration.
The construction and use of biodegradable microspheres for the delivery of pharmacentical
agents is well known in the art (e.g., US Patent No. 6, 706,289, incorporated herein by
_refmmoe).
2721 The compositions of the invention may also contain other conventional pharmaceutically
acceptahle compounding ingredients, generally referred to as carriers or dilucnts, as necessary or
desired. Any of the compositions of this invention may be preserved by the addition of an antioxidant
such as ascorbic acid or by other suitable preservatives. Conventional procedures for prepering such
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compositions in appropriate dosage forms can be utilized.

2731 The compounds identified by the methods described herein may be administered as the sole
pharmaceutical agent or in combinétion with one or more other pbarmacentical agents where the
combination causes no unacceptable adverse effects. For example, the compounds of this invention
can be combined with known anti-obesity, or with known entidiabetic or other indication agents, and
the like, as well as with admixtures and combinations thereof.

(274)  The compounds identified by the methods described herein may also be utilized, in free base
form or in compositions, in research and diagnostics, or as analytical reference standards, and the like.
Therefore, the present invention includes compositions which are compriged of an inert carrier and an
effective amount of a compound identified by the methods described herein, or a salt or ester thereof.
An inert carrier is any material which does not interact with the compound to be carried and which
lends support, means of conveyance, bulk, traceable material, and the like to the compound to be
carried. An effective amonnt of compound is that amount which produces a result or exerts an
influence on the particular procedure being performed.

(z751 Formulations suitable for subcutaneous, intravenous, intramugcular, and the like; suitable
pharmaceutical carriers; and techniques for formulation and administration may be prepared by any of
the methods well known in the art (see, e g., Remington's Pharmacentical Sciences, Mack Publighing
Co., Easton, Pa., 20" edition, 2000)

2761 ‘The structures, materials, compositions, and methods described herein are intended to be
representative examples of the invention, and it will be understood that the scope of the invention is
not limited by the scope of the examples, Those skilled in the art will recognize that the invention
may be practiced with variations on the disclosed structures, materials, compositions and methods,
and such variations are regarded as within the ambit of the invention.
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BIOLOGY Al OF

271  In order that this invention may be better tmderstood, the following examples are set forth.
These exemples are for the purpose of illustration only, and are pot to be constroed as limiting the
scope of the invention in any manner. All publications mentioned herein are incorporated by
reference in their entirety.

[278] Demonstration of the activity of the compounds of the present invention may be
accorplished through in vitro, ex vivo, and in vivo assays that are well known in the art. For example,
mdumnmmﬂwefﬁcacyofaphumuﬁndagmtfmthemtofobﬂy'md:dmd
disorders, the following assays may be used.

Evaluation of Com Effect on the Inhibition of DGAT-1 Activi

[2791 The human DGAT-1 gene (ses, e.g.,, U.S. Patent No. 6,100,077) was isolated from a bumsan
c¢DNA library by PCR. Recombinent ACNPV baculovirus was constructed in which the gene for
occlusion body forming protein polyhedrin was replaced with the DGAT-1 gene. The DGAT-1 geoe
sequence was inserted ioto the ACNPV genome 3' to the polyhedrin promoter sequence placing
DGAT-1 under the transcriptional control of the polyhedrin promoter. Spodoptera frugiperda-derived
Sf9 insect cells were infected with DGAT-1-containing recombinant baculovirus at the multiplicity of
infection of 5 and harvested 48 h post-infection. DGAT-1-expressing insect cells were homogenized
in 10 mM Tris, 250 mM sucrose, pH 7.5 at the concentration of 100 mg of wet cell biomass per ml.
The homogenate was centrifuged at 25,000 g for 30 min. The 25,000 g pellet was discarded and the
supemnatant was ceatrifuged at 100,000 g for 1 h. The 100,000 g supernatant was discarded and the
100,000 g DGAT-1-containing membrane pellet was re-suspended in 10 mM Tris, 50% (v/v) glycerol
pH7.5.

(280) DGAT-1 enzyme activity was determined by a phase partitioning protocol. Specifically,
DGAT-1 containing membranes were incubated in 20 mM didecanoyl glycerol, 5 mM “C-decanoyl-
CaA, 2 mM MgCl, 0.01 % BSA, 50 mM HEPES, pH 7.5 buffer in the presence of varying
concentrations of inhibitors. Assays were performed in 100 pL volumes in 96-well microtiter plates
with 0.5 g of total membrane protein per well. The assay was initiated by substrate and mixed gently
for 1 h at ambient temperature. Activity was quenched by the addition of 25 L of 0.1 % phosphoric
acid solution, Selective extraction of the hydrophobic tridecanolyglycerol product was accomplished
by the addition of 150 pL phase partitioning scintillation fluid Microscint® (Packard, Inc.} and
vigorous mixing for 30 min. Quantification of the prodnet was accomplished by a MicroBeta®
scintillation counter (Wallac, Inc.) after settling for approximately 16 h at ambient temperatures.
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[281] The cell-based assay for DGAT-1 was conducted with human colorectal adenocarcinoma
cells HT-29 (HTB-38, ATCC). HT-29 cells were grown in 75 car” plate until ~90% confluent in
DMEM media with 10% FBS, PSF, glutamine, and 10 mM acetate. Cells were then re-plated in 24-
well plates to give 1:1.2 dilution and grown approximately 16 h. Triacylglyceride formation was
stimmlated by the addition of lauric acid to 0.01% final concentration in the presence of varying
conceatrations of inhibitors. After 6 h, cells were released from the plate by trypsin, collected by
centrifugation, re-suspended in water, trangferred to glass HPLC, frozen at —-70°C, and lyophilized.
Freeze dried cell pellets were re-suspended in 150 pI. HPLC grade tetrohydrofuran and sealed in the
vials. Vials were sonnicated for 30 min with heating in a sonicating water bath (Fisher, Inc.). Celllar
triacylglycerides were quantified by HPLC (HP1100, Agilent, Inc.) utilizing evaporative light-
scattering detection (PL-ELS 1000, Polymer Labs, Inc.). Chromatographic separation was
accomplished by 30 to 100% B buffer in 4 min followed by 3 min at 100% B buffer using a PLRP S
100 column (5 muicron, 150 x 4.6 mm, Polymer Labs, Inc.) at 50°C (A: 50% acetonitrile, 2.5%
methanol, B: 100% tetrohydroforan). Sample injections were 20 plL and the detector was set at

0.4 SLM, 40°C nebulizer, and 80°C evaporator. Non-polar faty acids and glycerol lipids were
identified and quantified by using commercially available standards.

Evaluation of Campound Efficacy on the Rednetion of Body Weight in Diet-Induced Obese
Mice,

[282) The purpose of this protocol ig to determine the effect of chronic administration of a
compound on the body weight of mice mads obese by exposure to a 45% kcal/g high fat diet for more
than 10 weeks. The body weight of mice salected for these studies was higher than three standard
deviations from the weight of a control group of mice fed standard low fat (5-6% fat) mouse chow.
Diet-induced obese (DIO) animalg have bean nsed frequently in the determination of compound
efficacy in the reduction of body weight (see, £.8., Brown, et al,, Brit, J. Pharmacol. 132:1898-1904,
2001; Guerre-Millo, et aL, J. Biol. Chem. 275(22):16638-42, 2000; Han, et al., Intl. J. Obesity and
Related Metabolic Disorders 23(2):174-79, 1999; Surwit, et al., Endocrinol. 141(10):3630-37, 2000).

[283] This animal model has been successfully used in the identification and characterization of the

efficacy profile of compounds that are or have been used in the management of body weight in cbese
humans (see, &.g., Brown, et al., 2001; Guerre-Millo, et al., 2000; Hsn, et al, 1999).

[284] A typical study included 60-80 male C57bl/J6 mice (n = 10/treatmant group) with an average

body weight of approximately 45 g. Mice are kept in standard animal rooms under controlled

temperature and humidity and a 12 hour/12 hour light/dark cycle. Water and food are continuously

availeble. Mice were individuslly housed. Animals are sham dossd with study vehicle for at least
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. four days befare the recording of two-day baseline measurements of body weight and 24-hour food
and water consumption. Mice are agsigned to one of 6-8 treatment groups based upon their body
weight on baseline. The groups are set up so that the mean and standard error of the mean of body
[(285] Animals are orally gavaged (5 mL/kg) daily before the dark phase of the light/dark cycle for a
pre-determined number of days (typically 8-14 days) with thefr assigned dose/compound. Body
weight, and food and water consumption are meagured. Data is analyzed using appropriate statistica
following the research degign. On the final day, animals are euthanized using CO, inhalation.

(a86) Compounds are typicelly dosed at 1 to 30 mg/kg p.o. g.d., and compounds are considered to
be active if a statistically significant reduction in weight was obscrved for the treated animals, relative
to vehicle-treated control animals.

(2871 The structures, materials, compositions, and methods described herein are intended to be
representative examples of the invention, and it will be understood that the scope of the invention is
not limited by the scope of the examples. Those skilled in the art will recognize that the invention
may be practiced with variations on the disclosed structures, materials, compositions and methods,
and such variations are regarded as within the ambit of the invention.
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Claims:
1. A campound of Formula (I)

wherein
Q is O, NR", or §;

@ is a fosed ring selected from
an eromatic 6~-membered ring containing 0 or 1 N atoms;
R! is independently selected from

halo, (C-Coalkyl, (Cr-Cejalkaxy, nitro, cyano, (C;-Cohaloalkyl,
(C;-Cg)haloalkoxy, aminocarbonyl, (€;-Cglalkylammocarbonyl,
bis[(C,-Cgealkyl]aminocarbonyl, aminosulfonyl, (C;-Ce)alkylaminosulfonyl,
bisf(C;-Ce)alkyl]aminosnifonyl, (Ci-Coalkylcarbonylamino, (C;-Csalkylsulfonyl,
(Cr-Coalkylsulfonylamino, hydroxy-(Cr-Ce)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl,

and

when two of said R' subatituents are (C;-Cg)alkyl and are attached to adjacent carbon
atoms of the Ring A, they may be joined together to form 2 5-7-membered
carbocyclic ring;

n is0,1,0r2;

R? and R? are independently selected from hydrogen, halo, hydraxy, (Cr-Coalkyl,
trifinoromethyl, (C,-Cg)alkoxy, and triflnoromethoxy;

H!

B W T R
P~

R*  issclectedfrom —NRPR, COMH ~ COM
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wherein
RS is H or CHj;:
and
R? R'°
¥ i l'eicozﬂ;
wherein

R’  isselected from

(C1-Co)elky] optionally substituted with one or two groups selected
from vinyl, CF, OH, methaxy, SCH,, NHy, -CO;H, and
-CONH,,

(CH,),phenyl wherein mis 0 to 3, and
where the phenyl ring is optionelly substituted with one ar
two groups selected from halo, (C,-Cg)alkyl, (C,-Cqlallaxy,
OH, nitro, and cyano,

piperidinyl optionally substituted on C with halo and optionally
substituted an C or N with (C,-Cgalkyl, (C,-Ce)alkoxy,

nitro, or Cyano,
tetrahydropyran-4-yl;
RY  isHor methyl;
or
R* and R™ may form, together with the carboi to which they are attached, a

3- to 6-membered carbocyclic ring,
R'  ishydrogen, (Cr-Cyalkyl, hydroxy, or methoxy;
R’ isselected from H, (Cr-Cealkyl, and hydroxy{(Cr-Calkyl;
R"  is aclected from H, (C,-Ce)alkyl, and hydroxy-(C;Cgalkyl;
and the pharmacentically acceptable salis and esters thereof.
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2, The compound of claim 1, wherein

Q is O, NRY, or S;

@ is a fused ring selected from
an aromatic 6-membered ring containing 0 or 1 N atoms;
R'  isindependently selected from

halo, (Cy-Cealkyl, (Cy-Coalkoxy, nitro, cyano, (C;-Cehaloalkyl,
(Ci-Cgbsloalkoxy, eminocarbonyl, (C-Cgalkylaminocarbonyl,
bis[(C-Cgalkyl]eminocarbonyl, aminosulfonyl, (C;-Cg)alkylaminosulfonyl,
bis[(Cr-Co)alkyl]Jaminosulfonyl, (C,-Coalkylearbonylamino, (Ci-Cealkylsuifonyl,
(Ci-Coalkylsulfonylarmino, hydraxy-(Cr-Co)alkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl;

n is0,1,0r2;

R? and R? are independently selected from hydrogen, halo, hydroxy, (C;-Cealkyl,
triflucromethyl, {C,-Cg)alkaxy, and triflucromethoxy;

0 8
. IH Waye _4:__N/\s

*'Q - Me
R is selecied from —NAPR”,  COM, 2‘;;/ , and m"
wherein
R*  isHorCH;;

and

R® R
R-' is )\‘XOOQH;
wherein

R’  isselected from
(C;-Cy)alkyl optionally substituted with one or two groups selected
from vinyl, CFs, OH, methoxy, SCHj, NH,, -CO:H, and
-CONH,,
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(CH;)zphenyl wherein m is O to 3, and
where the phenyl ring is optionelly substituted with one ar
two groups selected from halo, (C-Cgalkyl, (C-Coalkoxy,
OH, nitro, and cyana,

piperidinyl optionally snbetituted on C with halo and optionally
substituted on C or N with (C-Cglalkyl, (C-Cglalkoxy,
nitro, or cyano,
tetrahydropyran-4-yl;
R®  isHor methyl;
or

R® and R may form, together with the carbon to which they are attached, a
3- to 6-membered carbocyelic ring,

R*  is hydrogen, (C;-Cy)alkyl, hydroxy, ar methoxy;
R is selected from H, (C,-Cgalkyl, and hydroxy(Cz-Cealkyl; end
R" s selected from H, (C,-Ce)alkyl, and hydraxy<(C;-Cg)alkyl.

3. The compound of claim 1, wherein
Q ig O, NR", or S;

@ is a fused ring selected from
an aromsatic 6-membered ring containing 0 or 1 N atoms;

R'  isindependently selected fram
halo, (C;-Cgalkyl, (C;-Ceelkoxy, nitro, cyano, (Cr-Cohaloalkyl,
(C-Cghaloalkoxy, aminocarbonyl, (C,-Cealkylaminocarbonyl,
bis[(C-Cg)alkylJaminocarbonyl, aminosulfonyl, (C,-Cealkylaminosulfonyl,
bis[(C;-Cg)alkyllaminosulfonyl, (C;-Cq)alkylcarbonylamino, (C-Calkylsulfanyl,
(Cr-Coalkylsulforylamino, hydroxy-(Cr-Ce)alkylaminocarbonyl,
1-morpholinylcarhonyl, and 1-piperidinylcarbonyl;

B is0,1,0r2;

107

A



WO 2006/044775 PCT/US2005/037215

R? and R are independently selected from hydrogen, halo, hydroxy, (Ci-Cealkyl,
trifluoromethyl, (C;-Cy)alkoxy, and triflucromethoxy;

. R -
! Me
R*  isselectedfrom ~NRPR’,  COH oy Me

wherein
R® is H or CHy;

1 is selected from
(C-Coalky] optionally substituted with ane or two groups selected
from vinyl, CFy, OH, methoxy, SCH;, NHy, -CO;H, and
-CONH,,
(CH,)pheayl wherein m is 0 to 3, and
where the phenyl ring is optionally substituted with one or
two groups selected from halo, (C-Cgelkyl, (C,-Cg)alkoxy,
OHR, nitro, and cyano,
piperidiny{ optionally substitted on C with halo and optionally
substitiuted on C or N with (C;-Cy)alkyl, (C,-Cg)alkoxy,
nitro, or cyano,
tetrahydropyran-4-yl;
R®  isHor methyl;
ar
R’ and R'°may farm, together with the carbon to which they are atteched, a
3- to 6-membered carbocyclic ring,
R'  ishydrogen, (C;-Coalkyl, hydraxy, ar methaxy;

R'  isselocted from B, (C-Coalkyl, and hydraxy-(C;-Coalkyl; and
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R"

is selected from H, (C,-C)alky, and hydroxy-(C;-Cg)elkyl.

4, The compound of claim 1, wherein

Q

@

n

ig & fused ring selectzd from

an aromatic 6~membered ring containing 0 or 1 N atoms;
is independently selected from
halo, (C,-Cg)akkyl, (C,-Cgalkoxy, nitro, cyano, (C,-Cohaloalkyl,
(C,-Cs)haloalknxy, aminocarbonyl, (C-Cg)alkylaminocarbonyl,
bis[(C,-CoalkylJaminocarbonyl, aminosulfonyl, (C-Cgalkylaminosulfonyl,
bis[(C;-Coalkyllaminosulfonyl, (C,-Cq)alkylcarbonylamino, (C-Calkylsulfonyl,
(C-Cq)alkylsulfonylamino, hydroxy-{(Cr-Cgalkylaminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylearbonyl;

is0,1,0r2;

R? and R are independently selected from hydrogen, halo, hydraxy, (C;-Coalkyl,

trifluoromethyl, (C,-Cg)alkoxy, and triflucromethoxy;

1
e

87
is 'Nnn.whemin

R® is H or CHy;

and

g? R1°
R’ is ;e(cozH;
wherein

R® is selected from
(C-Cg)alkyl optionally substituted with one or two groups selected
from vinyl, CRy, OH, methoxy, SCHs, NHg, -CO;H, and
-CONH,,
(CH,)pheny! wherein m is 0 to 3, and
109
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where the phenyl ring is optionally substituted with one or
two groups selected from halo, (C,-Cg)alkyl, (C,-Ce)alkoxy,
OH, nitro, and cyano,

piperidinyl opﬁonallysubuﬁh_mdonCvdthhnloandopﬁomlly
substituted on C or N with (C;-Cg)alkyl, (C;-Cgalkoxy,
nitro, or Cyano,
tetrahydropyran-4-yl;
R iz Hor methyi;
or

R’ and R" may form, together with the carbon to which they are attached, a
3- to 6-membered carbocyclic ring,

R* is hydrogen, (C;-Cy)alkyl, hydroxy, or methoxy;
is selected from H, (C,-Cg)alkyl, and hydraxy-(C,-Cg)alkyl; and
is selected from H, (C;-Cg)alkyl, and hydroxy-(Cr-Ce)alkyl,

5. The compound of claim 1 selected from

N-({3'-fluoro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl }carbonyl)-L-valine,
N-({4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]bipheny}-4-yl }carbonyl)-L-alamine,
N-({3"-fluoro-4'{(6-fluoro-1,3-benzothiazol-2-y)amino]biphenyl-4-yl} carbonyl)-L-alanine,
N-({4{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl carbonyl)-L-valins,
N~{{3-chloro-4"-[(6-fluoro-1,3-benzothiazal-2-yl)aminoJbiphenyl-4-y1 } carbonyl)-L-valine,
N-<({ 3'-fluoro-4'{(6-fluoro-1,3-benzothiazal-2-yl)amino]-3-methylbiphenyl-4-yl } carbonyl)-
L-valine,
N-({3"-fluoro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl } carbonyl)-
L-valine,
N-({4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-leucine,
N<({3-fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl )amino]biphenyl-4-yl }carbonyl)-L-leucine,
N-({4"-[(6-fluoro-1,3-benzothiazol-2-y])amino]-3-methoxybiphenyl-4-yl} carbonyl)-L-
leacine,
N-({3'-fluaro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-yl }carbonyl)-
L-leucine, .
N-({3-chloro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)}-L-leucine,
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N-({4'-[(6-fluoro-1,3-benzathiazal-2-yl)amino]-3-methylbiphenyl-4-yl } carbonyl)-L -lencine,
N-({3'-fluoro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-
L-leucine,
N<({4'-{(6-fluoro-1,3-benzothiazol-2-yl)aminc]biphenyl-4-yl carbonyl)-D-leucine,
N-({3"-fluoro-4"-[(6-fluroro-1,3-benzothiazol-2-yl)amino] biphenyl-4-yl }carbonyl)-D-leucine,
N-({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl carbonyl)-L-isoleucine,
N+({3"“fluoro-4"[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-
isolencine,
N+{3"“fluoro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl }carbonyl)-
L-isolencine,
N-({4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-phenylalanine,
N-({3“fTuoro-4'-[(6-fluoro-1,3-benzothiaz]-2-yl)amino]biphenyl-4-yl }carbonyl)-L~
phenylalanine,
N-({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-yl }carbonyl)-L-
phenylalanine,
N-{{4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-1 -
phenylalanine,
N-{{3“fluaro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-
L-phenylalanine,
N<{{3-chloro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl }carbonyl)-L-
pheaylalanine,
1({4'{(6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl }carbonyl)-L-prolina,
1<({3"fluoro-4'-{{6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-proline,
1{{4'-[{(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl }carbonyl)-L-proline,
1({3-chloro-4'{(6-fluaro-1,3-benzothiazl-2-yl)amincbiphenyl-4-yl }carbonyl)-L-proline,
1-({4'{(6-fluoro-1,3-benzothiszal-2-yI)amino}-3-methylbiphenyl-4-yl carbonyl)-L-proline,
1<{{ 3"-flucro-4'-[{6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl } carbonyl)-L-
proline,
N-({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-2-methylalanine,
N-({3“fluoro-4'-[{6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-2-
methylalanine,
N-({ 4-[(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methaxybiphenyl-4-yl } carbonyl)-2-
methylalanine,
N-({3-chloro-4'-[(6-fluoro-1,3-benzothiazol-2-ylJamino]biphenyl-4-yl }carbonyl)-2-
moethylalanine,
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N-({4-{(6-fluoro-1,3-benzothipzol-2-yl)aminc]-3-methylbiphenyl-4-y1} carbonyl)-2-
metirylalanine,
N-<({3“-fluoro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]}-3-methylbiphenyl-4-yl }carbonyl)-2-
methylalanine,
1-[({4'-[(6-fluoro-1,3-benzothiazol-2-y])amino]biphenyl-4-yl } carbonyl)amino]
cyclopropanecarboxylic acid,
1-[({3"-fluoro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)aminc]
cyclopropanecarboxylic acid,
1-[({3"-fluoro-4*-[(6-fluaro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl }
carbonyl)amino]eyclopropanecarboxylic acid,
1{({4-[(6-fluoro-1,3-benzothiszol-2-yl)amino]biphenyl-4-yl } carbonyl)amino]
cyclopentanecarboxylic acid,
1-[({3"-fluoro-4'-[(6-flucro-1,3-benzothiazol-2-yDamino]biphenyl-4-yl ) carbonyl)amino)
cyclopentmecarboxylic acid,
1-f({4'{(6-flzoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)amino]
cyclohexanecarboxylic acid,
(28)-2-[({4-[(6-Auoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)aminoJbutancic
acid,
(28)-2-[({3*-fluoro4'-[(6-fluaro-1,3-benzothiazal-2-y)aminobiphenyl-4-yl }carbonyl)amino]
butanoic acid,
(28)-2-[({3"fluoro-4'-[ (6-fluoro-1,3-benzothiazol-2-yl)amino})-3-methoxybiphenyl-4-
yl}carbonyl}aminc]butanoic acid,
N-({4"-[(6-flnoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl ) catbonyl)-L-norvaline,
N-({3-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-
narvaline, . )
N-({3"-fluaro-4"-[(6-fluoro-1,3-benzothiazal-2-yl)amino]-3-methoxybiphenyl-4-yl } carbonyl)-
L-norvaline,
N~((4'-{(6-fluoro-1,3-benzothinzal-2-yl)amino]biphenyl-4-y1 }carbonyl)-3-methyl-1 ~valine,
N~{({3“fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-y1} carbonyl)-3-methyl-
L-valine,
N-<({3'fluoro-4*-[(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methoxybiphenyl-4-yl }carbonyl)-
3-methyl-L-valine,
4-chloro-N-({4'-{(6-fluoro-1,3-benzothiazol-2-yl)amina]biphenyl-4-yl }carbonyl)
pheaylalanine,
(25)-cyclohexyl{({4'-[(6-fluoro-1,3-benzothiszol-2-yl)amino]biphenyl-4-yl }carbomyl)amino]
acetic acid,
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[({4*-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)amino](tetrahydro-2H-
pyren-4-yl)acetic acid,
[1-{tert-tutoxycarbonyl)iperidin-4-yIi[({4'-[(6-fiuoro-1,3-benzothiazol-2-yl)amino]
bipheayl-4-yl Jcarbonyl)amino]acetic acid,
[1-{text-butoxycarbonyl)piperidin-3-yI][({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]
biphenyl-4-yl}carbonyl)yaminclacetic acid,
[((4-{(6-flucro-1,3-benzothiazol 2-yl)amino]hiphenyl4-y1}carbonylyamina](piperidin-3-
yDacetic acid,
1<{3"flnoro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl} carbonyl)piperidine-2-
carboxylic acid,
N~{{4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-yl }carbonyl)-L-valine,
N<({4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-L-valine,
N~({4'[(6-methoxy-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-L-
valine,
N-{[4'<(1,3-beazothiazol-2-ylamino)-3-methylhiphenyl-4-yljcarbonyl}-L-valine,
N-{{4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino}-3-methylhiphenyl-4-yl }carbonyl)-L-
valine,
N~{{4'{(6-chloro-1,3-benzothiazol-2-yl)amino]-3-methylbiphenyl-4-yl }carbonyl)-L-valine,
N-({4{(7-fluoro-1,3-benzothiazol-2-yl)amin]-3-methylbiphenyl-4-yl }carbonyl)-L-valine,
N<{{4'{(7-chloro-1,3-benzothiazol-2-yl)emino}-3-methylbiphenyl-4-yl}carbonyl)-L-valine,
N-{[4'(1,3-benzothiazol-2-ylamino)-3-methoxybiphenyl-4-yl]carbonyl } -L-valine,
N-{[4'<(1,3-benzothiazol-2-ylamino)biphenyl-4-yllcarbonyl}-L-valine,
N-{[4'(1,3-benzothiazol-2-ylamino)biphenyl 4-yljcarbonyl }-D-valine,
N~({4[(6-chloro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyi-4-yl} carbonyl)-L-valine,
N~{{4-[(7-fluoro-1,3-benzothiazol-2-yi)amino)-3-methoxyhiphenyl-4-yl jcarbonyl)-L-valine,
N~({4-[(7chloro-1,3-benzothiazol-2-yl)aminc]-3-methoxybiphenyl-4-yl }carbonyl)-L-valine,
N-({4"[(6-isopropyl-1,3-benzothiazol-2-yl)amino]-3-methaxybiphenyl-4-yl ) carbonyl)-L-
valine,
N-{[4'(1,3-benzothiazol-2-ylamino)-3-chlarobiphenyl-4-yllcarboryl }-L-valine,
N~({3-chlaro-4'-[(6-isopropy}-1,3-benzothiazol-2-ylemino]biphenyl-4-yl }carbonyl)-L-
valine,
N-({3-chloro-4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl ) carbonyl)-L-valine,
N-({3-chloro-4'[(7-flucro-1,3-benzothiazol-2-ylamino]biphenyl-4-yl }carbonyl)-L-valine,
N~({3-chlaro-4'-{(7-chloro-1,3-benzothiazol-2-yl)amino}biphenyl-4-yl} carbonyl)-L-valine,
N-{[4'<(1,3-benzothiazol-2-ylamino)-3-methoxybiphenyl-4-yl]carbonyl }-L-leucine,
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N-{{3-methoxy-4-[(6-methaxy-1,3-benzothiazo]-2-yl)aminoJbiphenyl-4-yl }carbonyl)-I -
leucine,

N-({4'-[(6-chioro-1,3-benzothinzol-2-yl)amino}-3-methoxyhiphenyl-4-yl } carbonyl)-L-
leucine,

N-({4"-[(4-chloro-6-fluoro-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-yl }carbonyl)-
L-leucine,

N-{{3-methoxy-4'-[(6-nitro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-leucine,

N-[(3-methoxy-4"-{ [6<methylsulfonyl)-1,3-benzothiezol-2-yljamino }biphenyl-4-
yl)carbonyl]-L-leucine,

N-({4-[(6-isopropyl-1,3-benzothiazol-2-yl)amino}-3-methoxybiphenyl-4-yl jcarbonyl)-L-
leucine,

N-({4-{(6-methoxy-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-2-methylalsnine,

N-{[4’(1,3-benzothiazol-2~ylamino)biphenyl-4-yl]carbony] }-2-methylalanine,

N<«({4"-[(6-chloro-1,3-benzothiazol-2-y)amino]bipheayl-4-yl }carbonyl)-2-methylalanine,

N-{[4'<1,3-benzothiazal-2-ylamino)biphenyl-4-yllcarboayl }-N-methyl-L-alanine,

N-{[4'(1,3-benzothiazol-2-ylaminc)biphenyl-4-yTjcarbonyl }-N-methyl-L-valioe,

N<{{4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yi } carbonyl)-L-allothreonins,

N~({3"-fluaro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]bipheayl-4-yl jcarbonyl)-1-
allothreonine,

N-({3“fluoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl carbonyl)-L-
threonine,

N+({4'{(6-fluoro-1,3-benzothinzol-2-yl)emino]bipheny}-4-yl Jcarbonyl)-L-threcnine,

N-{({4'{(6-fluoro-1,3-benzothinzol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-serine, -

N~{[3"-fluoro-4'-[{6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-O-methyl-
L-scrine,

3-cyclopropyl-N<({ 3'-fluoro-4"{(6-flnoro-1,3-benzothiazol-2-yl}amino]biphenyl-4-
yl}carbonyl)-L-alanine,

N-({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl jcarbonyl)-O-methyl-L-serine,

3-cyclopropyl-N~({ 4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl ) carbonyl)-L-
alanine,

N-({3fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-N-methyl-
L-valine,

N~({4"-[(6-fluoro-1,3-benzothiazol-2-yl)emino]biphenyl-4-y1 } carbony!)-N-methyl-L-valine,

N+((3-fluoro-4'-[(6-fluaro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl} carbonyl)-L-valine,

N<{((3-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl ) carbonyl)-L-leucine,

114



Y

WO 2006/044775 PCT/US2005/037215

N<{{3-fluoro-4'-[(6-flncro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-3-methyl-L-
valine,

N<({3-fluoro-4"-[(6-flucro-1,3-benzothiazol-2-yljaminobiphenyl-4-yl ) carbonyl)-L-
isolexcine,

N-({3-fluoro-4'{(6-flucro-1,3-benzothiazol-2-yl)aminolbiphenyl-4-yl ) carbonyl)-L-norvaline,

(28)-2-{({3-fluoro-4'-[(6-fuoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)amino]butancic acid,

3-cyclopropyl-N-({3-flucro-4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-alanine,

N-{{3,3"-difluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl } carbonyl)-L-
valine,

N-({3,3"difluoro-4'{(6-{luoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-
leucine,

N~({3,3"difluoro-4"{(6-fluoro-1,3-benzothiazol-2-yl)amino]bipbemy!-4-yl }carbonyl)-3- -
methyl-L-valine,

N<([3,3'-difluoro-4-[(6-flucro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-
norvaline, :

(28)-2-[({3,3difTuoro-4'-{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-
yl}carbonyl)amino]butanoic acid,

3-cyclopropyl-N-({3,3difluoro-4'-[(6-fluoro-1,3-benzothiazol-2-y)aminojbiphenyl-4-
yl}carbonyl)-L-alanine,

N-{(3"-fluaro-4'-{ [6-(trifluoromethoxy)-1,3-benzothiazol-2-yi]jamino }bipheayl-4-
yDecarbonyl]-L-valine,

N-{(3-fluoro-4'-{ [6-(trifluoromethoxy)-1,3-benzothiezol-2-ylJamino } biphenyl-4-
yDearbony[]-L-lencine,

N-[(3*-fluoro-4-{ [6-(trifluaromethoxy)-1,3-benzothiazol-2-ylJamino }biphenyl-4-
yl)carbonyl]-L-norvaline,

N-[(3-fluoro-4'-{[6<(trifluoromethoxy)-1,3-benzothiazol-2-yljamino }biphenyl-4-
yl)carbonyl]-L-isoleucine,

N-[(3'-fluoro4'-{ [6<triflucromethoxy)-1,3-benzothiazol-2-yl]amino } biphenyl-4-
yl)carbonyl]-3-methyl-L-valine,

3-cyclopropyl-N-[(3-flnoro-4'-{ [6-(triflucromethoxy)-1,3-benzothiazol-2-
yllamino }biphenyl-4-yl)carbonyl]-L-alanine,

(28)-2-{ [(3'-fluoro-4'-{ [6-{triflnoromethoxy)-1,3-benzothiazol-2-yl]amino } biphenyl-4-
yl)carbonyl]amino }outancic acid,

N-({4"-[(6-chloro-1,3-benzothiazol-2-yl)amino]-3'-fluarobiphenyl-4-yl } carbonyl)-L-leucine,
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N-({4-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-valine,

N<{{4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-leucine,

N-({4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-narvaline,

N-{{4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-isoleucine,

N<({4"-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-3-methyl-L-valine,

N<( {4'-[(6-chloro-l.3-benm&:iaml—2—yl)amino]—3'-ﬂun:obiphenyl—ll—yl}m:bonyl)-lrvaline.'

N-({4"-[(6-chloro-1,3-benzothiazol-2-yl)amino]-3"-flucrobiphenyl-4-yl }carbonyl)-L-
norvaline,

(25)-2-[({4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]-3"-fluorobiphenyl-4-yl }carbonyl)
amino]butanoic acid,

N-({4'-{(6-chloro-1,3-benzathiezol-2-yl)amino]biphenyl-4-yl }carbonyl)-3-cyclopropyl-L-
alanine,

N-({4"-[(6-chloro-1,3-benzothiazol-2-yl)amino]-3'-flucrobiphenyl-4-yl }carbonyl)-3-methyl-
L-valine,

(28)-2-[({4'-[(6-chloro-1,3-benzothiazol-2-yl)amino]biphenyl-4-y] }carbonyl)aminoJbutanaic
acid,

N-{[4'«([1,3]thiazolo[5,4-b]pyridin-2-ylamino)biphenyl-4-yl]carbonyl}-L-valine,

. N-{[4'{[1,3]thiazolo[4,5-c]pyridin-2-ylamino)biphenyl-4-yljcarbonyl }-L-valine,

N-~{ [4'{[1,3]thiazolo[4,5-b]pyridin-2-ylamino)biphenyl-4-yl]carbonyl }-L-valine,

N-[(3"-fluoro-4'-{ [6trifluoromethyl)f 1,3]thiazolof4,5-b]pyridin-2-ylJamino ) biphenyl-4-
yDcarbonyl]-L-valine,

N-{ [3'-fluoro-4'{]1,3]thiazolo[4,5-¢]pyridin-2-ylamino)biphenyl-4-yljcarbonyl } -L-valine,

N-{ [3-fluoro-4'<(1,3]thiazolo{4,5-b]pyridin-2-ylamino)biphenyl-4-yI}carbonyl }-L-valine,

N-({3"-fluoro-4'-[(6-fluoro-1,3-benzothiazn]-2-yl)aminoThiphenyl-4-yl } carbonyl)-O-methyl-
L-allothreonine,

N-{((3"-fluoro-4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-N-methyl-
L-norvaline,

4,4 4-trifluoro-2-[({3-flucro-4'{(6-fluoro-1,3-benzothiazol-2-yl)amino]biphemyl-4-
yl}carbonyl)amino]butanoic acid,

N-<({3-fluoro-4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-4-
methylene-L-norvaline,

3-cyclobutyl-N+({3-flooro-4'-[(6-flucro-1,3-benzothirzol-2-yl)amino]biphenyl-4-
yl}carbonyl)-L-alanine,

(2S)-[({ 3'-fiuoro-4'-[(6-fluoro-1,3-benzathiazol-2-yl)amnino]biphenyl-4-yl }carbonyl)amino]
(pheayl)acetic acid,

116



WO 2006/044775 PCT/US2005/037215

N-({44(6-fluoro-1,3-benzothiazol-2-yl)ammo)biphenyl-4-yl }carbonyl)-O-methyi-L-
allothreonine,

N-{({4"-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-N-methyl-L-
norvaline,

I-[({4-[(6-flzoro-1,3-benzothiazol-2-yl)aminc]biphenyl-4-yl }carbonyl)(methyl)amino]
cyclopropanecarboxylic acid,

(4R)-3-({4-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-5,5-dimethyl-
1,3-thiazolidine-4-carboxylic acid,

4,4,4-trifnaro-2-{({4'-[(6-fluoro-1,3-benzothiazol-2-yl Jamina]biphenyl-4-yl }carbonyl)
amino]botanoic acid,

N-({4'-[(6-fluoro-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl ) carbonyl)-4-methylene-L-
norvaline,

3-cyclobutyl-N~({4-{(6-flnoro-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl }carbonyl)-L-
alanine,

(28)-[({4-[(6-fluoro-1,3-benzothiazol-2-yl)aminc]biphenyl-4-yl } carbonyl)amino]
(phenyDacetic acid,

N-[(3-fluoro-4'-{ [6-(triflucromethyl)-1,3-benzothiazol-2-yljamino} biphenyl-4-yl)carbonyl]-
L-valine,

N-[(3“fluoro-4'-{ [6-(trifluoromethy])-1,3-benzothiazol-2-yl{]amino } biphenyl-4-yl)carbonyll-
L-leucine,

N-[(3'-fluoro-4'-{ [6~(triflucromethyl)-1,3-benzothiazol-2-yl]lamino }biphenyl-4-yl)carbonyl]-
L-norvaline,

N-{(3"-fluoro-4'-{ [6-(trifluoromethyl)-1,3-benzothiazol-2-yl]amino } biphenyl-4-yl)carbonyl]-
3-methyl-L-valine,

(28)-2~{ [(3"-Aucro-4'-{ [6-(triflzoromethyl)-1,3-benzothiazol-2-y{]amino ) biphenyl-4-
yl)carbonyl]amino }butanoic acid,

N-[(3"-fluoro-4'-{ [6-(trifluoromethyl)-1,3-benzothiazol-2-yl]amino } biphenyl-4-yl)carbonyl]-
L-isoleucine,

3-cyclopropyl-N-[(3-fluoro4'-{ [6-(trif lncromethyl)-1,3-benzothigzol-2-ylJamino } biphenyl-
4-yDearbonyl]-L-alenine,

N-{(4-{ [6-(trifluoromethyl)-1,3-beazothiazal-2-yl]Jamino } biphenyl-4-yl)carbonyl]-L-valine,

N-[(4-{[6-(trifluoromethyl)-1,3-benzothiazol-2-y[]Jamino } biphenyl-4-yl)carbonyl]-L-leucine,

N-[(4'-{[6-(trifluoromethyl)-1,3-benzothiazol-2-yllamino } biphenyi-4-yhcarbonyl]-L-
norvaline,

3-methyl-N-[(4'-{ [6<trifluoromethyl)-1,3-benzothiazo}-2-ylJamino ) biphenyl-4-yl)carbonyl]-

L-valine,
117
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(25)-2-( [(4'-{ [6~(trifinoromethy])-1,3-benzothiazol-2-y[Jamino }biphenyl-4-yl)carbonyl]
amino}butanoic acid,

N-[(4'-{ [6<(trifluoromethyl)-1,3-benzothiazol-2-ylJamino }biphenyl-4-yl)carbonyl]-L-
isoleucine,

3-cyclopropyl-N-[(4-{[6-(triflucromethyl)-1,3-benzothiazol-2-yl]amino }biphenyl-4-
yl)carbonyl}-L-alanine,

N-({3"fluoro-4-[(6-isopropyl-1,3-benzothiazol-2-yl)aminoJbipheayl-4-yl }carbonyl)-L-
valine,

N-({3finoro-4'-[(6-isopropyl-1,3-benzothiazol-2-yl)aminoJbiphenyl-4-yl ) carbonyl)-1.-
Isucine,

N-({3"flvoro-4*-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl }carbonyl)-L-
narvaline,

(28)-2-[((3fluoro-4'-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-y1 }carbonyl)
amino]butanoic acid,

N-({3'fluoro-4"-[(6-isopropyl-1,3-benzothiazol-2-yl)emino]biphenyl-4-yl ) carbonyl)-3-
methyl-L-valine,

N-({3“fluoro-4"-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-yl } carbonyl)-L-
isolencine,

3-cyclopropyl-N-({ 3-fluoro-4'-[(6-isopropyl-1,3-benzothiazol-2-yl)amino]biphenyl-4-
y}}carbonyl)-L-alanine,

N-[(4"-([6-{trifluoromethy])[1,3]thiazolo[4,5-b]pyridin-2-yl}arvino } biphenyl-4-yl)carbonyl}-
L-leucine,

N-[(4"-{[6-(trifluoromethyl){1,3]thiazolo[4,5-b]pyridin-2-yllamino} biphenyl-4-yl)carbonyl]-
L-norvaline,

3-methyl-N-[(4'-{ [6-(triflucromethyl){1,3])thiazalo[4,5-b]pyridin-2-y[Jamino }bipheayl-4-
yl)carbonyl}-L-valine,

(25)-2-{[(4'-{ [6-(triftuoromethyD)[1,3]thiazolo[4,5-blpyridin-2-ylJamino} biphenyl-4-
yl)carbonyf]amino }butanoic acid,

N-{(4"-{ [6<trifluoromethyl)[1,3}thiazolo[4,5-blpyridin-2-y[Jamino} biphenyl-4-yl)carbonyl]-
L-isoleucine,

3-cyclopropyl-N-{(4-{[6-(trifluoromethy1){ 1,3]thinzolof4,5-b]pyridin-2-yl]amino) biphenyl-
4-yl)carbonyl]-L-alanine,

N-[@"fluoro-4'-{ [6trifluoromethyl)[1,3]thiazolo[4,5-b]pyridin-2-ylJamino} bipheayl-4-
yDearbonyl}L-leucine,

N-[(3-fluoro-4"-{ [6-(triflucromethyl)[1,3]thizzolo[4,5-b]pyridin-2-ylJamino) biphenyl-4-

yl)carbonyl]-L-norvaline,
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N-[(3“-fluoro4'-{ [6{triflucromethyl){1,3]thiazolo[4,5-b]pyridin-2-y[Jamino } biphenyl-4-
yD)carbonyl]-3-methyl-L-valine,

(28)-2-{ [(3-fluoro-4-{ [6-(trifluoromethyl)[1,3]thiazolof4,5-b]pyridin-2-yllamino }hiphenyl-
4-yl)carbonylJamino }butanoic acid,

N-{(3-flvoro-4"-{ [6-(trifluoromethyl)[1,3]thiazolof4,5-b]pyridin-2-y[Jamino} biphenyl4-
yDcarbonyl]-L-isoleucine, and

N~({4{(7-chloro[1,3]thizzolo[54-c]pyridin-2-y])amins}-3'-fluarobiphenyl-4-yl ) carbonyl)-L-
valine.

3. A pharmaceutical composition comprising an effective amount of a compound of clgim 1, or
a pharmacentically acceptable salt thereof, in combination with a pharmacentically acceptable

carner.

6. A pharmaceutical composition comprising a therapeutically effective amount of a compound
of claim 1, or a pharmacentically acceptable salt thereof, in combination with a
pharmaceutically acceptable carrier and one or more pharmacentical agents.

7. The pharmaceutical comnposition of claim 6, wherein said pharmaceutical agent is selected
from the group consisting of PPAR ligands, insulin secretagogues, sulfonylurea drugs, -
glucosidase inhibitors, insulin sensitizers, hepatic glucose output lowering compounds,
insulin and insulin derivatives, biguanides, protein tyrosine phosphatase-1B, dipeptidyl
peptidase IV, 11beta-HSD inhibitors, anti-obesity drugs, HMG-CoA reductase inhibitors,
nicotinic acid, lipid lowering drugs, ACAT inhibitors, bile acid sequestrants, bile acid
reuptake inhibitors, microsomal triglyceride transport inhibitors, fibric acid derivatives, f-
blockers, ACE inhibitors, caleium channel blockers, diuretics, repin inhibitars, AT-1 receptor
inhibitors, and nitrates.

8 The pharmaceutical composition of claim 6, wherein said pharmaccutical agent is sclected
from B-3 adrenergic receptor agonists, cammabinoid antagonists, neuropeptide-Y receptor
autagonists, neuropeptide Y5 inhibitors, apo-B/MTP inhibitors, 11p-hydroxy steroid
dehydrogensse-1 inhibitors, peptide Y'Y3.45 or analogs thereof, MCR#4 agonists, CCK-A
agonists, monoamine reuptake inhibitors, sympathomimetic agents, dopamine agonists,
melanocyte-stimnlating hormone receptor analogs, melanin concentrating hormone
antagonists, leptin, leptin analogs, leptin receptar agonists, galanin antagonists, lipase
inhibitors, bombesin agonists, thyromimetic agents, dehydroepiandrosterone or anslogs
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10.

1.

12.

13,

14.

15.

16.

thereof, glucocarticoid receptor antagonists, orexin receptor antagonists, ciliary nevrotrophic
factor, ghrelin receptor antagonists, histamine-3 receptor antagonists, neuromedin U receptor
agonists, appetite suppressants, and compound that modulates digestion and/or metabolism.

A method of regulating food intake comprising administering to & subject in need thereof a
therapeutically effective amount of a compound of claim 1 or a composition of claim 5.

A method of treating obesity or obesity-related disorders comprising administering to a
subject in need thereof a therepeutically effective amount of a compound of claim 1 ora
composition of claim 5.

A method of treating diabetes or diabetes-related disorders comprising administering to a
subject in need thereof a therapentically effective amount of a compound of claim 1 or a
pharmacentical composition of claim 5.

The roethod of claim 11, wherein said disbetes is selected from the group consisting of type 1
diabetes, type 2 diebetes, maturity-onset diabetes of the young, Iatent autcimmune diabetes
adult, and gestational diabetes.

The method of claim 11, wherein said diabotes-related disorder is selected from the group
consisting of hyperglycemis, hyperinsulinemia, impaired glucose tolerance, impaired fasting
glucose, dyslipidemis, hypertriglyceridemis, and insulin resistance.

A method of regulating food intake comprising administering to a sabject in need thereof a
therapentically effective amount of a componnd of claim 1 in combination with one or more
pharmaceutical agents.

A method of treating obesity or obesity-related disorders comprising administering to a
subject in need thereof a therapeutically effective amount of a cornpound of cleim 1 in
combination with one or more pharmaceutical agents.

The method of claim 14 or 15, wherein said pharmacentical agent is selected from -3
adrenergic receptor agonists, cannabinoid antagonists, negropeptide-Y receptor antagonists,
neuropeptide Y5 inhibitors, apo-B/MTP inhibitors, 118-hydroxy steroid dehydrogenase-1

.inhibitors, peptide YYs3.ss or analogs thereof, MCR4 agonists, CCE-A agonists, monoamine

reuptake inhibitors, & homimetic ageats, d ine agonists, mel to-stimulating
hormone receptor analogs, melanin concentrating hormnne antagonists, leptin, leptin analogs,
leptin receptor agonists, gelanin antagonists, lipase inhibitors, bombesin agonists,
mwanﬁmﬁcagmu,dehydroepimdmstalgemmﬂogsﬂued.glmmﬁmidm

13L



133

WO 2006/044775 PCT/US2005/037215

entagonists, orexin receptor antagonists, cilisry neurotrophic factor, ghrelin receptor
antagonists, histamine-3 receptor antagonists, nearomedin U receptor agonists, appetite
suppressants, and compound that modulates digestion and/or metabolism.

17. A method of treating diabetes or disbetes-related disorders comprising administering to &
subject in need thereof a therapentically effective amount of a compound of claim 1 in
combination with one or more pharmaceutical agents.

18.  The method of claim 17, wherein said pharmaceutical ageat is aclected from the group
consisting of PPAR agoniits, sulfonylurea drugs, non-sulfonylurea secretagogues, a-
glucosidase inhibitors, insulin sensitizers, ingulin secretagogues, hepatic glucose output
lowering compounds, insulin, and snti-obesity agents.

19, The method of claim 17, wherein said diabetes is selected from the group consisting of type 1
diabetes, type 2 disbetes, maturity-onset disbetes of the young, latent antoimmme disbetes
adult, and gestational disbetes.

20.  The method of claim 17, wherein said diabetes-related disorder is selected from the group
consisting of hyperglycemin, hyperinsulinemia, impaired glucose talerance, impaired fasting
glucose, dyslipidemnia, hypertriglyceridemia, and insulin resistance.

21. A method of treating obesity, obesity-related disorders, diabetes, or diabetes-related disorders
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound of claim 1 in combination with one or more agents selected from the group
consisting of HMG-CoA reductase inhibitors, nicotinic acid, lipid lowering drugs, ACAT
inhibitors, bile acid sequestrants, bile acid renptake inhibitors, microsomal triglyceride
transport inhibitors, fibric acid dervatives, B-blockers, ACE inhibitors, calcium channel
blockers, diusetics, renin inhibitors, AT-1 receptor antagonists, ET receptor antagonists,
neutral endopeptidase inhibitors, vasopepsidase inhibitors, and nitrates.

22.  The method of claim 21, wherein said diabetag-related disorder is selected from the group
consisting of hyperglycemis, hyperinsulinemia, impaired gincose tolerance, impaired fasting
glucose, dyslipidemin, hypertriglyceridemia, and insulin resistance.

23.  'The method of any one of claims 14 to 22, wherein the compound of ¢laim 1 and one or more
pharmecentical agents are administered as » single pharmacentical dosage forranlation,
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29,

30.

31.

A method of treating cardiovasculer disease compriging administering to a subject in need
thereof a therapeutically effective amount of 2 compound of claim 1 ar a pharmaceutical
composition of ciaim 5.

The method of claim 24, wherein seid cardiovascular disease is selected from atherosclerosis,
coronary heart disease, coronary artery disease, and hypertension.

Compounds according to claim 1 for the treatment and/or prophylaxis of obesity, obesity-
related disorders, disbetes, or diabetes-related disorders, or cardiovascular disease.

Medicament containing at least one compound according to claim 1 in combination with at
least one pharmaceutically acceptable, pharmaceutically safe carxier or excipient.

Use of compounds according to claim 1 for manufacturing a medicament for the treatment
and/or prophylaxis of diabetes, diabetes-related disorders, obesity, obesity-related disorders,
or cardiovasculer diseass.

Medicaments according to claim 27 for the treatment and/or prophylaxis of obesity, obesity-
related disorders, diabetes, diabetes-related disorders, or cardiovascular discase.

A method of treating discases or disorders associated with DGAT-1 comprising administering
to a subject in need thereof a therapeutically effective amount of a compound of claim 1 ora
composition of claim 5.

A method of treating diseases or disorders associated with DGAT-1 comprising administering
to a subject in need thereof a therapeutically effective amount of a compound of claim 1 in
combination with one or more pharmaceutical agents.

12
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PREPARACION Y USO DE DERIVADOS DE ACIDO BIFENIL-4-IL-

CARBONILAMINO PARA EL TRATAMIENTO DE OBESIDAD

Esta solicitud reclama el beneficio de la Solicitud
Provisional de E.U.A. Serie No. 60/618,975; presentada el 15
de octubre de 2004, el contenido de la cual se incorpora aqui

por referencia en su totalidad.

CAMPO DE LA INVENCION

Esta invencidén se refiere a ciertos compuestos de
dcido bifenil-4-il carbonilamino, composiciones y métodos

para tratar o prevenir obesidad y enfermedades relacionadas.

ANTECEDENTES DE LA INVENCION

La obesidad, que es un exceso de grasa corporal en
relacién con la masa corporal magra, es una enfermedad
crénica que prevalece altamente en la sociedad moderna. No
soclo estd asociada a un estigma social, sino también al
periodo de vida disminuido y numerosos problemas médicos,
incluyendo desarrolloc psicol6gico adverso, enfermedad de
arterias coronarias, hipertensién, apoplejia, diabetes,
hiperlipidemia y algunos cénceres (véase, v.gr., Nishina y

otrog, Metab. 43: 554-558, 1994; Grundy and Barnett, Dis.
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Mon. 36: 641-731, 1990; Risanen, y otros, British Medical
Journal, 301: 835-837, 1990).

La obesidad sigue siendo un problema y se ha
limitado el tratimiento, Por lo tanto, existe la necesidad de
desarrollar farmacos y regimenes de tratamiento efectivos
para aliviar la obesidad.

Una caracteristica particular de obesidad es un
incremento en masa de tejido adiposo blanco (TAB) lo cual se
debe en gran parte a la acumulacién de triacilglicerol. Este
incremento de masa de TAB es un contribuyente clave para
complicaciones asociados con obesidad. Las diacilglicerol O-
aciltransferasas (DGAT, EC 2.3.1.2) son enzimas ligadas a
membrana que catalizan el paso terminal de biosintesis de
triacilglicerol. Se han caracterizado dos enzimas que exhiben
actividad de DGAT: DGAT-1 (diacilglicerol O-aciltransferasa
tipo 1) (véase por ejemplo, Patente de E.U.A. No. 6,100,077;
Cases, y otros, Proc. Nat. Acad. Sci. 95:13018-13023, 1998) y
DGAT-2 ({(diacilglicerol O-aciltransferasa tipo 2) (Cases, Yy
otros, J. Biol. Chem. 276: 38870-28876, 2001). Las DGAT-1 y
DGAT-2 no exhiben identidad de secuencia de proteina
gignificativa. De manera mds importante, los ratones gue
anulan DGAT-1 no se vuelven obesos cuando se confrontan con
una dieta alta en grasas en contraste con sus compalieros de
jaula tipo silvestre (Smith, otros, Nature Genetics 25: B7-

90, 2000). Los ratones con DGAT-1 nulo exhiben niveles de
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glucosa en plasta posprandial y exhiben gasto de energia
incrementado, pero tienen niveles normales de triglicéridos
en suereo (Smith, y otros, 2000), posiblemente debido a la
actividad de DGAT-2 conservada. Dado que DGAT-1 se expresa en
el intestino y tejido adiposo (Cases, y otros, 1998), por lo
menos hay dos mecanismos posibles para explicar 1la
resistencia de ratones con DGAT-1 nulo a la obesidad inducida
por dieta. Primero, la supresidn de la actividad de DGAT-1 en
el intestino puede bloquear la reformacién y exportacién de
triacilglicerol de células intestinales en la circulacib6n via
particulas de gquilomicras. Segundo, eliminando la actividad
de DGAT-1 en el adiposito se puede disminuir el depdsito de
triacilglicercl en TAB. El1 fenotipo del rat6n con DGAT-1
nulo, junto con los resultados de los estudios con
inhibidores de DGAT-1 en ratones con obesidad inducida por
dieta (OID), indica que el inhibidor de DGAT-1 tiene utilidad
para el tratamiento de obesidad y complicaciones asociadas

con ocbesidad.
SUMARIO DE LA INVENCION

La presente invencién se refiere a compuestos de
dcido bifenil-4-il carbonilamino, composiciones y métodos
para el tratamiento y prevencién de obesidad y enfermedades

relacionadas.
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Consecuentemente, una modalidad de 1la presente
invencién es proveer compuestos como se describe en las
Tablas y en los Ejemplos.

Otra modalidad de la invencidn es proveer un método
para tratar o prevenir obesidad y enfermedades relacionadas
en un sujeto que comprende administrar a un sujeto que
necesita el mismo una cantidad efectiva de por lo menos un
compuesto de la invencidn.

Una modalidad adicional de la presente invencidn es
proveer composiciones para tratar o prevenir obesidad Yy
enfermedades relacionadas en un B8sujeto comprendiendo una
cantidad efectiva de por lo menos un compuesto de la
invencién.

Estos y otros objetos de la invencién serén claros

en vista de la siguiente descripcidén detallada.
DESCRIPCION DETALLADA DE LA INVENCION

La invencién se refiere a derivados de &cido
bifenil-4-il carbonilamino y sales y ésteres farmacéuticas de
los mismos, que tienen utilidad en la inhibici6n de DGAT-1
(diacilglicerol O-aciltransferasa tipo 1) y en el tratamiento
de obesidad y enfermedades relacionadaas.

Una modalidad de la invencién es un compuesto de la

Férmula (I)
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®

atomos de

Rl.

Q es O, NR!, o S;

es un anillo fusionado seleccionado de

un anillo aromatico de 6 miembros conteniendo Q0 6 1
N;

es independientemente seleccionado de

halo, alquilo de (C;-C¢), alcoxi de (C,-Cg), nitro,
ciano, haloalquilo de (C;-Cg¢), haloalcoxi de (C;-
Ce¢), aminocarbonilo, alquilaminocarbonilo de (C;-
Cs) bis{alquilo(C;~Cg)] aminocarbonilo,
aminosulfonilo, alquilaminosulfenilo de (Ci-Cg),
bis[alquilo de (C1-Cg) ] aminosulfonilo,
alquilcarbonilamino de (C;-Cg¢), alquilsulfonilo de
(C1-C¢), alquilsulfonilamino de (C1-Cg), hidroxi-
alquilaminocarbonilo de (C2~-Csg) 1-
morfolinilcarbonilo, y l-piperidinilcarbonilo, y
Cuando dos de dichos sustituyentes de R! son

alquilo de (C;-Cg¢), y se unen a A&atomos de carbono
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R? y R®

adyacentes del Anillo A, pueden unirse para formar
un anilleo carbociclice de 5-7 miembros;

es 0, 1, 6 2;

se seleccionan independientemente de hidrégeno,
halo, hidroxi, alquilo de (Ci-Cg¢), trifluorometilo,
alcoxi de (C;-Cg¢), y trifluorometoxi;

se selecciona de

8 8

W17 N L,

+NRPRT  COMH  COM + ¥  COH Me

en donde:

R® es H o CHj;
y R. R1°
R? es s, COxH,

en donde
R’ se selecciona de
Alquilo de (C1-C¢) opcionalmente
sustituide con uno o des grupos
seleccionados de vinilo, CFi, OH,
metoxi, SCHi, NHz, -COzH, ¥y —CONHz,‘
Fenilo de (CHz)n en donde m es de 0 a
3, ¥
en donde el anillo de fenilo es

opcionalmente sustituido con uno o

\4O
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dos grupos seleccionados de halo,
alquilo de (C;-Cq), alcoxi de (C;-
C¢), OH, nitro y ciano,
piperidinilo opcionalmente sustituido
en C con halo y opcionalmente
sustituido con C o N con alquilo de
(C,-Cg), alcoxi de (C,-Cg), nitro, o
ciano,
tetrahidropiran-4-ilo;
R*® es H o metilo;
o
R® y R pueden formar, junto con el
carbono al que se unen, un anillo
carbociclico de 3 a 6 miembros,
R® es hidr6genoc, alquilc de (C;-C¢), hidroxi o
metoxi;
R® se @selecciona de H, alquilo de (C;-Cq), e
hidroxi-alquilo de (Cz-Cg);
R ge selecciona de H, alquilo de (C,-Cg), e
hidroxi-alquilo de {Cz-Cg);
Yy dales y é&steres farmacéuticamente aceptables de los mismos.
Los términos identificados arriba tienen el
aiguiente significado durante toda la patente:

El cérmino "halo" significa F, Br, Cl, e I.
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Los términos "alquilo de (C;-C4)", "algquilo de {C;-
Ce)", y '"alguilo de (C;-Cg¢)" significan grupos hidrocarburo
saturados lineales o ramificados que tienen de 1 a
aproximadamente 4 &tomos de carbono, de 1 a aproximadamente 6
dtomos de carbono o de 2 a aproximadamente 6 &tomos de
carbono, respectivamente. El grupo hidrocarburo también puede
incluir un fragmento de alquilo ciclico como parte del grupo
alquilo. Dichos grupos incluyen, pero no estdn limitados a,
grupos metilo, etilo, n-propilo, isopropilo, butilo,
isobutilo, pentilo, hexilo, ciclopropilo, ciclohexilo,
ciclopropil—ﬁetilo, y ciclopentil-metilo.

El término "alcoxi de (C,-Cg)" significa un grupo
hidrocarburec saturado lineal ¢ ramificade gue tiene de 1 a
aproximadamente 6 &tomos de carbono, dicho grupo estando
unida a un dtomo de oxigeno. El &tomo de oxigeno es el &tomo
a través del cual se une el sustituyente alcoxi al resto de
la molécula. El grupo hidrocarburo también puede incluir un
fragmento de alquilo ciIclico como parte del grupo alquilo.
Dichos grupos incluyen, pero no estédn limitados a, metoxi,
etoxi, n-propoxi, isopropoxi, n-butoxi, n-hexiloxi, 3,3-
dimetilpropoxi, ciclopropoxi, ciclopropilmetoxi,
ciclopentiloxi, y similares.

El término "haloalcoxi de (C;-Cg)" significa un
grupo alcoxi de (C;-C¢) sustituido en carbono ¢on un &tomo de

halégeno. Dichos grupos incluyen, por ejemplo,
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trifluorometoxi, difluorometoxi, 2,2-difluorcetoxi, 2,2,2-
trifluoroetoxi, 3-fluoropropoxi, 2-cloroetoxi, 3-
cloropropoxi, 1l-fluoro-2,2-dicloroetoxi y similares.

El término *haloalquilo de (C;-C4)" sgignifica un
grupo alquilo de (C;-C¢) sustituido en carbono con un stomo de
halégeno. Dichos grupos incluyen, por ejemplo,
trifluorometilo, difluorometilo, 2,2,2-trifluorocetilo, 3-
fluoropropilo, difluoroetilo, 1-fluoro-2,2-diclorocetilo, 3-
cloropropilo, 4-bromohexilo y similares.

Los términoa "aminocarbonilo",
"alquilaminocarbonilo de (C;-C¢)", y ‘"bis[alquilo de (C;-
Ce¢) laminocarbonilo" significa un grupo carbonilo de [C(=0)]
sustituido por dtomo de nitrégeno en el cual no se sustituye
el Atomo de nitréSgeno, sustituide por un solo grupo alquilo
de (C;-Cg¢), respectivamente. El grupo carbonilo es el unto de
unién del sustituyente para le resto de la molécula. Dichos
grupos incluyen, por ejemplo, carboxiamido {NH,C(=0)-], N-
metilcarboxiamido [CHaNHC(=0)], N-metil-N-propilcarboxiamido
[CH3CH;CHaN (CH,y) C(=0) -], N,N-dietoxicarboxiamido
[ (CH3CH3)aNC(=0) -], y similares.

Los términos *anillo carboxiclico de 3 a &6
miembros" y "anillo carbociclico de 5 a 7 miembros*
significan un anillo saturado o parcialmente insaturado gque
contiene de aproximadamente 3 a alrededor de 6 &tomos de

carbono, y de aproximadamente 5 a alrededor de 7 &tomos de
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carbono, respectivamente. Dichos grupos incluyen, pero no
estdn limitados a, ciclopropilo, ciclobutilo, eciclopentilo,
ciclohexilo, cicloheptilo, ciclopentenilo, c¢iclohexenilo y
similares.

El término "hidroxi-alquilo de (Ci;-C¢)* significa un
grupo alquilo de (C3;-C¢), dicho alquilo siendo sustituido
ademids por un grupo hidroxi en cualquier &tomo de carbono
disponible. Dichos grupos incluyen, pero no est&n limitados
a, hidroximetilo, 2-hidroxietile, 2-hidroxipropilo, 3-
hidroxipropilo, 4-hidroxibutilo, 2-hidroxi-l1-metiletilo, 6&-
hidroxipentilo, 3-hidroxibutilo, 3-hidroxi-2-etilpropilo, 6-
hidroxihexilo y similares.

El término "hidroxi-alquilaminocarbonilo de (Cz-Cg)"
significa un grupo carbeonilo [C(=0)] sustituido por &tomo de
nitrégeno en el cual el &tomo de nitrégenc se sustituye por
un solo grupo alquilo de (C3-C¢), y dicho alquilo ademés es
sustituido por un grupo hidroxi. Dichos grupos incluyen, por
ejemplo, 2-hidroxietilamido-, 3-hidroxipropilamido, 4-
hidroxihexilamido, y similares.

Los términos "aminoeulfoni-lo“, alquilaminosulfonilo
de (C,-Cg)", y "aminosulfonilo de bis[alquilo de (C;-Cg)l™
significa un grupo de §{(=0)2 s8ustituido por &tomo de
nitrégeno en el cual el dtomo de nitrdgeno es no sustituido,
sustituido por un solo grupco alquilo de (C,-Cg), © por dos

grupos alquilo de (C1-C¢), respectivamente. El grupo de S(=0):
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es el punto de unién del sustituyente al reato de la
molécula. El grupo de S(=0); es el punto de unién del

sustituyente al resto de la molécula. Dichos grupos incluyen,

por ejemplo, aminosulfonil ([NH;S(=0)3-], N-metilaminosulfonil-

[CH3NHS (=0} 2], N-metil-N-propilamincsulfonil
{CH3;CH;CHaN (CH;) S (=0) 3-1, N,N-dietilaminosulfonil
[ (CH3CH;) ;NS (=0) ;-] y similares.

El término "alquilcarbonilamino de (C1-Ce) "
sBignifica un grupo amino en el cual el dtomo de nitrfgeno se
sustituye por un grupo carbonileo, y dicho grupo carbonilo
ademis se sustituye por un grupo alquilo de (C,-C¢). El &tomo
de nitrégeno es el punto de unién del sustituyente al resto
de la molécula. Dichos grupos incluyen, por ejemplo, grupos
acetilamino [CH;C{=0)NH-], propanocilamino [CH;CH;C (=0O)NH-],
i-butanoilamino [(CHi)aCHC(=Q)NH-], y similares.

El término "alquilsulfonilamino de (Cy-Cg) "
gignifica un grupo amino en el cual el &tomo de nitrdgenoc se
sustituye por un gruo sulfonilo [S(=0)3], y dicho grupo
sulfonilo se sustituye ademds por un grupo alguilo (C,-Cg). El
dtomo de nitrégeno es el punto de unién del sustituyente al
resto de la molécula. Dichos grupos incluye, por ejemplo,
metilsulfonilamino [CH3S (=0) aNH-] , propilsulfonilamino
[CHsCH32CHaS (=0) 2NH-], i-propilsulfonilamino [ {CH;)2CHS (=0)aNH-

]. ¥ similares.



10

15

20

25

12 \ Yo

Los términos "l-morfolinilcarbonilo” Y "1-

piperidinilcarbonilo" significa

o] N—g; < Ng;
—/ i : .
+ , respectivamente. /)(
El término "piperidinilo"™ significa N_ El punto

de unidn de este sustituyente puede ser ya sea N o cualquier
dtomo de C en el anillo.

El término "opcicnalmente sustituido" significa que
la porcibén asi modificada puede tener de ninguno hasta por lo
menos el namero superior de sustituyentes indicados. Cada
sustituyente puede reemplazar cualquier &tomo de hidrégeno en
la porcién asi modificada mientras que el reemplazo es
quimicamente posible y quimicamente estable. Cuando hay dos o
mas sustituyentes en cualquier porcidn, cada sustituyente se
elige independientemente de cualquier otro sustituyente Yy,
consecuentemente, puede ser igual o diferente.

Las abreviaturas del fragmento de aminoacidos
normales (v.gr., Val, Leu, Ile, Pro, y similares) se usan en
las sigquientes Tablas para describir un fragmento de
aminodcidos bivalente. Se debera entender que los puntos de
unién del fragmento bivalente son a través del atomo de
nitrégeno del fragmento y el Aatomo de carbono del grupo
carbonilo. Por ejemplo, en la Tabla la, el fragmento se une a

la molécula a través del &tomo de nitrdgeno y se sustituye en
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el C(=0) con ﬁn grupo OH. Como se introduce en la tabla, el
punto de unién al resto de la molécula es en la izquierda, y
el grupo OH esti en la derecha. También se deberi entender
que cuando se designa el fragmento como "L", su configuracién
absoluta es la de los aminofcidos presentes en la naturaleza;
mientras gque la designacién "D" tiene 1la configuracién
absoluta opuesta.

Los compuestos descritos en loa Ejemplos se
pretende gque 8ean representativos de la invencién, y se
entenderd que el alcance de la invencién no se limita por el
alcance de los ejemplo. Aquellos expertos en la materia
reconocerin gue la invencién puede practicarse con
variaciones en las estructuras, materiales, composiciones y
métodos descritos y dichas variaciones se consideran dentro
del dmbito de la invencién.

Las Bsales respectivas de 1los compuestos de la
F6rmula (I) incluyen las sales convencionales no tdxicas y
las sales de amonio cuaternario que se forman, por ejemplo,
de &cidos o bases inorginicas u orgdnicas por medios bien
conocidos en la materia. Por ejemplo, dichas sales de adicién
de &cidos incluyen acetato, adipato, alginato, ascorbato,
aspartato, benzoato, bencensulfonato, bisulfato, butirato,
citrato, alcanforato, alcanforsulfonato, cinamato,
ciclopentanopropionato, digluconato, dodecilsulfato,

etansulfonato, fumarato, glucoheptancato, glicerofosfato,
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hemisulfato, heptanocato, hexanoato, cdlorhidrato, bromhidrato,
yodhidrato, 2-hidroxietansul fonato, itaconato, lactato,
maleato, mandelato, metansulfonato, 2-naftalensulfonato,
nicotinato, nitrato, oxalato, pamoato, pectinato, persulfato,
3-fenilpropionato, picrato, pivalato, propionato, succinato,
sulfonato, tartrato, tiocianato, tosilato, y undecancato.

lLas sales de base incluyen sales de metales
alcalinos tales como sales de potasio y sodio, sales de metal
alcalinotérreo tales como sales de calcio y magnesio, y sales
de amonio con bases inorganicas tales como sales de
diciclohexilamina y N-metil-D-glucamina. Adicionalmente, los
grupos b&siéos que contienen nitrégeno pueden cuaternizarse
con dichos agentes como haluros alquilo inferiores tales como
cloruros de metilo, etilo, propilo y butile, bromuros vy
yoduros; sulfatos de dialquilo como sulfato de dimetilo,
dietilo y dibutilo y sulfatos de diamilo: haluros de cadena
larga tales como cloruros, bromuros y yoduros de decilo,
laurilo, miristilo y estearilo; haluros de aralquilo como
bromuros de bencilo y fenetilo y similares.

Los ésteres de la presente invencidn son derivados
de éster no tdxicos farmacéuticamente aceptables de los
compuestos de la FSrmula (I). Esto puede incluir, por
ejemplo, derivados de é&ster preparadosa de &cido acético,
benzéico, mandélico, eatedrico, l&ctico, salicilico,

hidroxinaftoico, glucocheptanoico y glucdnico. Los compuestos
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de la F6rmula (I) pueden esterificarse por una variedad de
procedimientos convencionales bien conocidos por los expertos
en la materia. Por ejemplo, la esterificacién puede lograrse
usando el A&Acido carboxilico apropiado en presencia de
anhidrido trifluorocacético y opcionalmente, piridina o en
presencia de N,N-carbonildiimidazol con piridina. Un experto
en la materia podria conocer ficilmente como llevar a cabo
exitosamente estog y otros métodos de esterificacién. Los
grupos sensitivos o reactivos del compuesto de la férmula (I)
puede necesitar ser protegido durante cualquiera de los
métodos anteriores para formar ésteres y los grupos
protectores pueden agregarse Yy removerse por métodos
convencionales bien conocidos en la materia.

Se apreciara que los diaesterfmeros y enantidmeros
de las estructuras ejemplificadas con frecuencia serén
posibles y que los isfmeros puros representan una modalidad
de la invencibén. Se pretende que los estereoisbémeros puros y
mezclas de 1l1los mismos estén dentro del alcance de la
invencién.

Los compuestos de esta invencién, ya sea por
naturaleza de centros asimétricos o por rotacidén restringida,
pueden estar presentes en forma de isdmeros. Cualquier
isémero puede estar presente en la configuracién (R), (8), o
(R,S8), preferiblemente en la configuracién (R) o (8S),

cualquiera que sea mas activa.
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Todos los isdmeros, ya sea gque estén separados,
puros, parcialmente puros o en mezcla racémica, de los
compuestos de esta invencién son abarcados dentro del alcance
de esta invencidén. La purificacién de dichos isémeros y la
geparacién de las mezclas isoméricas puede lograrse por
técnicas normales conocidas en la materia.

Los isémeros geométricos por naturaleza de
sustituyentes alrededor de un doble enlace o un anillo puede
estar presente en forma cis (=Z) o trans (=E), y ambas formas
isoméricas se abarcan dentro del alcance de esta invencién.

El proceso particular que serd utilizado en 1la
preparacién de los compuestos de esta invencién depende del
compuesto especifico deseado. Dichos factoreas como la
seleccién de las porciones especificas y los sustituyentes
especificos den las diferentes porciones, todos juegan un
papel en la trayectoria que seri seguida en la preparacidén de
los compuestos especificos de esta invencién. Estos factores
se reconocen facilmente por alguien con experiencia ordinaria
en la materia.

Para sintesis de cualquier compuesto particular,
alguien con experiencia en la materia reconoceri que el uso
de grupos protectores puede requerirse para la sintesis de
compuestos que contienen ciertos sustituyentes. Una
descripcién de grupos protectores adecuados y métodos

apropiados para agregar Yy remover dichos grupos pueden
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encontrarse en la materia {(ver, por ejemplo T. W. Greene y
P.G.M. Wuts, Protective Groups in Organic Synthesis; Wiley:
New York, (1999)).

En los siguientea esquemas de reaccién, alguien
experto en la materia reconocerf que los reactivos Yy
solventes realmente usados pueden seleccionarse de vario
reactivos y solventes bien conocidos en la técnica por ser
equivalentes efectivos. Por 1lo tanto, cuando reactivos o
solventes especificos se muestran en un esquema de reaccidn,
se entiende que son ejemplos ilustrativos de condiciones
convenientes para ejecutar dicho esquema de reaccibn
particular. Las abreviaturas no identificadas en el texto
anexo se listan después en esta descripcibfn Dbajo
"Abreviaturas y Acrénimos".

Otro objeto de esta invencidén es proveer métodos
para formar los compuestos de la invencién. Los compuestes
pueden prepararge= de materiales f&cilmente disponibles por
los métodos descritos en los Esquemas de Reaccidn y Ejemplos

siguientes, y por modificaciones obvias a los mismos.

Preparacifn General de Compuestos de 1a Invencién

La preparacién de derivados de &cido bifenil-4-il-
carbonilamino de la presente invencidén, que tienen la f6xrmula

(I) puede lograrse por los Métodos y Esquemas de Reaccidn
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descritos mis adelante. Los métodos para la preparacién de
compuestos especificos teniendo la Férmula (II), (III), (IV),
(VI), (XI), {(XII) y (XIII) también se describen mis adelante
en los siguientes procedimientos experimentales.

Los compuestos de la F6rmula (V) en donde 'A' es
una porcién benzo se pueden preparar mediante los métodos
descritos en PCT/US04/14036 y por otros métodos conocidos en
la materia, tales como 1los siguientes: (a) 2-cloro-5-
cianobenzotiazol Y 2-cloro-6-ciancbenzotiazol (WO
2002/000633); (b) 5-acetamido-2-clorobenzotiazol (Sharpe vy
otros, J. Med. Chem. 15: 523-529, 1972); (c) 6-acetamido-2-
clorobenzotiazol (Katz, J. Am. Chem. Soc. 73: 4007-4010,

1951) ; {d) 2-cloro-5-benzotiazol -carboxiamida, 2-cloro-N-

metil-6-benzotiazolcarboxiamida, 2-cloro-N-etil-5-
benzotiazol-carboxiamida, 2-cloro-N-metil-6-
benzotiazolcarboxiamida, 2-cloro-N-etil-5-benzotiazol -
carboxiamida, 2-N,N-dimetil-S-benzotiazolcarboxiamida, 2-
cloro-N,N-dimetil-6-benzotiazolcarboxiamida, 2-Cloro-N-{2-
hidroxietil) -5-benzotiazolcarboxiamida, 2-cloro-N- (2-
hidroxietil)-6-benzotiazolcarboxiamida, Y 2—cloro-7-
morfolinocarbonil-benzotiazol (Patente de E.U.A. No.

3,654,296); (e) 6-butoxi-2-clorobenzotiazol (Bordi, y otros,
Pharmaco 49; 153-166, 1994); (f) 2-cloro-6-isopropoxi-
benzotiazol, 2-cloro-5-ciano-benzoxazol, Y 5-cianc-2-

metiltiobenzotiazol (Solicitud de Patente Europea EP
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1308439A1); (9) 2-cloro-5-cianocbenzoxazol (Solicitud de
Patente Europea EP1308439%9Al1). Los compuestos de la Férmula
(V) en donde 'A' es una porcién heterocarilo tal como una
porcién pirido o pirimido puede prepararse por métodos
conocidos en la materia, tal como la descrita por los
giguientes compuestos e intermediarios relacionados de 1la
F6rmula (V): (a) 2-cloroll,3]tiazolo[4,5-b]piridina (Viviani,
Y otroa, Bull. Soc. Chim. Fr. 130:395-404, 1993); (b) 2-
cloro-5-metil [1,3]tiazolo[4,5-b]piridina (Patente de E.U.A.
No. 5,496,816); (c) [1,3)tiazolo[[5,4~-clpiridina-2-tiol vy
[1,3)tiazolo[4,5-c]lpiridina-2-tiol (Patente de E.U.A. NO.
5,077,287); (d) {1,3]1tiazolo [5,4-clpiridina-2-tiol Y
[1,3]tiazolo[4,5-c]lpiridina-2-tiol (WO 2003/039258); y (e) 6-
cloro[l,3]tiazolo{4,5-blpiridina-2-tiol (WO 2003/006470).

A menos que sBe esgpecifique de otra manera, Q,A, ¥y
R*-R tienen los significados idénticos como se describid

antes.
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Esquema de Rancci{m 1

Métodos A y B

Eater borénico

R? 0 .
{v.gr., pinacol
I\\ OR' borano), catalizador
X P Pd, base
(1)
R?
O
H —

(v

Acoplamiento
catalizado por Pd

"Método B"

R'= H o alquilo

X=Cl, Br, o I

¥=Cl, Br, I, o alquilo de SG;

R'= H o alquilo, o los dos R" pueden
ligarse de manera que (R"0);B forma un
fraqgmenta de anillo

GP= un grupo protector opclonal

—

R'"= H, alquilo o bencilo

"Método A"

®')n N
/R
OR' )\Y R,
) / \

L

¢ —N”CORRT —N"R. 25 NS 1
I <AV R Oy
i
U]

(07

Acoplamiento
catalizado por Pd

i)

R
1. Hidr6lisls si es necesario
para R'=H {cuande R'=alquilo)
2. H-RY, agente de
acoplamiento VIII)
3. hidrélisis o hidrogenélisis

{cuando R"' en R4' no es H) si
es necesarlo
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En el Esquema de Reaccidn I, se prepard un derivado
de éster borbénico de la Férmula (IIa) por reaccién del
compuesto de la Férmula (II), en done X = halo, un
catalizador de Pd, y un eéster borénicoe (v.gr., pinacol
borano). El compuesto de la Férmula (VI) puede prepararse
entonces por El1 "Métodoe A" acoplando el compuesto de la
Férmula (IIa), con el compuesto de la Férmula (IV) en
presencia de un catalizador de paladio en una base tal como
carbonato de potasio (condiciones Suzuki).

Alternativamente, 1los compuestos de la Férmula
{IIa) pueden acoplarse con una anilina de la Fé6rmula VII),
también bajo condiciones Suzuki, para proveer el compuesto de
la Férmula (III). El compuesto de la Férmula (VI) entonces
puede prepararse por el método B, por reaccién del compuesto
de la Férmula {III) con el compuesto de la Fdérmula (V), en la
presencia opcional de un catalizador de acido (v.gr., HCl).

La reaccién adicional del compuesto de la Férmula
{(VI), en donde R' es H, con un derivado de aminoacido de la

Férmula (VIII), en donde R'' es
ROR'® 8
R r—.RY o~
_'u‘.)k CoR” N7 N F o =N [ me
R COoR~ COR" CO,R" Me
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en la presencia opcional de un agente de acoplamiento tal
como N,N'-diisopropilcarbodiimida, provee un intermediario
gue se hidroliza (en donde R"' es alquilo) bajo condiciones
badsicas tales como LiOH, THF, y agua, © se hidrogena (en
donde R'" es bencilo) usando Hz y un catalizador adecuado,
para dar el compuesto de la invencidén de la Férmula (I).

El intermediario de la Férmula (III), usado en el
Método B, también se puede preparar por los métodos

alternativos descritos en el Esquema de Reaccién 2.

Esquama de Reaccion 2

Métodos Alternos ra la Preparacidén de (III)

\ - OR'
Z R2

X
o ) |
T 1. PG—:—O—BCOR")z
/A o
OzN_Q‘B‘OR.” Cataliz;d‘or de

" {(IX) Pd, base
Catalizador de -
Pd, base -2. N-desprotecclén,

8l es necesario

reduccién
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R'= Ho a}quilo

X=Cl, Br, o1

Y= Cl, Br, I, o alquilo de SO,

R'=s H o alquilo, o los dos R" pueden ligarse de

manera que (R"0)zB forma un fragmento de anillo

GP= un grupo protector opcional

Por ejemplo, el compuesto de la Férmula (II) puede
acoplarse con un derivado de &cido nitrofenilborénico de 1la
F6rmula (IX) bajo condiciones Suzuki (catalizador de Pd y
base} para dar el compuesto de la F6rmula (XI). Reduccién del
intermediario de la Fé6érmula (XI) (v.gr., H; Pd/C o Fe/HCl) da
el compuesto aminobifenilo de la Férmula (IIT).
Alternativamente, el c¢ompuesto de 1la F6rmula (II}) puede
acoplarse con un derivado de adcido aminoborénico protegido de
la F6rmula (X), para dar, la siguiente remocibdn del grupo
protector, el intermediario de la Férmula (III).

La preparacién de los compuestos de la F6rmula (I)
también se puede lograr por el Método C, como se ilustra en

el Esquema de Reaccién 3.
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Esquema de Reaccién 3

Fa/HCI
—_—

o
H.. pascC  HaN

Método C
1. (COCl),
2. H—R*
V)
O,N

(X

En esta ruta,

R 9 R N
R® / Q)\
w9

2. hidrélisis o hidrogenacidn

Ll

Y= Ccl, Br, I, Alqullo de %0,

Q=0C, S

R™' H, alquilo o bencilo

R'R'lﬂ R
R4l= _luax-coznl:. _Nf’

Rl

_}Rl
=N -
or

COzR"™

cOzR"

~g
N |/ Me

CO,R~ Me

un compuesto de nitrobifenilo de 1la

Férmula (XIa) se convierte al compuesto de la

por conversidén de (XIa

(v.gr., wusando (COCl)a)

Férimula (XII)

) al cloruro de acido correspondiente

sequido por acoplamiento con el

derivado de amincécido de la Férmula (VIII), en donde R! es

R9R1°
N CO,R"
R

B
P
—N /

COoR"

- 5
coz R™

O

~
—N

CO,R™
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En presencia opcional de una base. Alternativamente, el
compuesto de la Férmula (XII) puede prepararse haciendo
reaccionar (XIa) y (VIII) en presencia de un agente de
acoplamiento tal como diciclohexilcarbodiimida u otros
agentes de acoplamiento normales. El grupo nitro en el
compuesto de la Férmula (XII) luego se reduce c¢on, por
ejemplo, Hz y Rd/C o Fe/HCl, para producir el compuesto
intermediario de la Férmula (XIII). La reacciédn de (XIII) con
el compuesto de la Férmula (V) en presencia de un catalizador
de acido (v.gr., HCl) seguido por hidrélisis o hidrogenacioén
como en el Esquema de Reaccidén I, da el compuesto de al
invencién de la Férmula (I).

Los compuestos de la Férmula (IV) se preparan como
se ilustra en el Esquema de Reacciétn 4, por reaccién una
anilina de 1la Férmula (XIV) con el intermediaric de 1la
Férmula (V), por ejemplo, bajo condiciones de acido (v.gr.,

HCl en n-butanol) a 90°C.

Esquema de Reaccidn 4

U
(R')n

(s N e
Q S
cf)\TH Catalizador de acido

mn

Y= Cl, Br, I, o alquilo
de S0,
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Las modalidades especificas de la invencidén pueden
encontrarse en los Ejemplos descritos més adelante y en las
Tablas 1-7. Los compuestos descritos en estos Ejemplos y
Tablas s8e pretende gque representan la invencidén y se
entenderd que el alcance de la invencién no se limicte por el
alcance de los ejemplos. Los expertose en la materia
reconoceran que la invencién sea practicada con variaciones
en las estructuras, materiales, composiciones y mécodos
descritos y dichas variaciones estidn dentro del &mbito de la

invencién.

PREPARACION DE COMPUESTOS DE LA INVENCION

Espectros de Masas

Se obtuvieron espectros de masa de ionizacidn
quimica (EM-IQ) con un espectrémetro de masas Hewlett Packard
5989A equipado con un Cromatégrafo de Gases de Hewlett
Packard 5890 con una columna J&W DB-5 (revestimiento de 0.25
uM; 30 m x 0.25 mm). La fuente de iones se mantuvo a 250°C y
los espectros se escanearon de 50-800 amu a 2 seg por
escaneado.

Se obtuvieron datos de espectros de masa por
cromatografia de liquidos-electro rociado (EM-CL) usando un

CLAR Hewlett-Packard 1100 equipado con una bomba cuaternaria,
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un detector de longitud de onda variable fijado a 254 nm, una
columna de C-18 YMC por (2X3 mm, 120A), y un espectrédmetro de
masas de trampa de iones Finnigan LCQ con ionizacién de
electro rociado. Se escanearon espectros de 120-1200 amu
usando un tiempo de iones variable de acuerdo con el nimero
de iones en la fuente. Los eluyentes fueron A: 2%
acetonitrilo en agua con 0.02% TFA, y B: 2% agua en
acetonitrilo con 0.018% TFA. La elusidn de gradiente de 10% B
a 95% B durante 3.5 minutos a un régimen de flujo de 1.0
ml/min se usé con un control inicial de 0.5 minutos y un
control final de 0.5 minutoa a 95% B. El tiempo de operacién
total fue de 6.5 minutos. En los Ejemplo y Tablas proviatos
més adelante, se dan dacos de EM-CL con tiempos de retencidén

(tiempo de ret.) de CLAR.

Espectros da RMN

Se realizé espectroscopia de RMN de una dimensidn
de rutina en espectrémetros Varian Mercury-plus de 300 MHz o
400 MHz. Las muestras se disolvieron en solventes deuterados
obtenidos de Cambridge Isotope Labs y se transfirieron a
tubos de RMN ID Wildmad de 5 mm. Los espectros se adquirieron
a 19.85°C. Los cambios quimicos se registraron en escala de
ppm y se hace referencia a ellos a las sefiales de solventes

apropiadas, tales como 2.49 ppm para DMSO-dg, 1.93 ppm para
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CDsCN, 3.30 ppm para CD;0D, 5.32 ppm para CD)Cl; y 7.26 ppm
para CDCl, para espectros de *H; y 39.5 ppm para DMSO-dg, 1.3
ppm para CD,CN, 49.0 ppm para CD,0OD, 53.8 ppm para DC,C12 Y

77.0 ppm para CDCl; para espectros de C.

Abreviaturas y Acrénimos

Cuando se usan las sigquientes abreviaturas a través
de esta descripcibn, tienen el siguiente significado:

Ala alanina

Biotage® cromatografia de gel de silice de presién
media, usando aparatos de Biotage
Inc./Dyax Corp.

CDCl, cloroformo deuterado

Celite® agente de filtro de tierra diatomacea,

obtenido de Celite Corp.

DCE Dicloroetano

DCM diclorometano

DMF N,N-dimetilformamida

DMSO sulféxido de dimetilo

ee exceso enantiomérico

EI-MS cromatografia de liquidos de alta presién
h horas

CLAR cromatografia de liquidos de alta presidn
Ile isoleucina
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EM-CL cromatografia de 1ligquidos-espectroscopia
de masas

Leu leucina

Min minutos

EM Espectroscopia de masas

RMN resonancia magnética nuclear

Phe fenilalanina

p.o. oralmente

Pro prolina

ta temperatura ambiente

THF tetrahidrofurano

CLF Cromatografia de capa fina

ATF dcido trifluoroacético

val valina

Usando los métodos descritos en la presente, se
pueden preparar los compuestos de la presente invencidn. Se
presentaron los siguientes ejemplos para ilustrar més la
invencién descrita en la presente pero no se deberdn
interpretar como limitantes del alcance de la invencidn de

ninguna manera.
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Preparacién de Intermediarios
Compuastos de la Férmula (II)

Intermediario II-1: 4-bromo-2-metoxibenzoato de metilo

O
8~
CH,
Paso 1. Preparacién de acido 4-bromo-2-

hiroxibenzoico

Br‘:OH

Se agregd nitrito de t-butilo (5.10 g, 49.5 mmoles)
a una suspensién de bromuro de cobre (II) (8.80 g, 39.4
mmoles) en CH3CN (50 ml), y la mezcla de reacciédn se enfrid a
0°C en un bafio de hielo. Se agregd Aacido 4-aminosalicilico
(5.00 g, 32.7 mmoles) en pequeflas porciones durante 30
minutos. Se agregd CH3CN adicional (20 ml), y la mezcla de
reaccién se dejdé agitar a 0°C durante 2 h. La mezcla de
reaccién se vertidé en HCl al 20% (200 ml) y se extrajo con
Fts0 (2 x 200 ml). Las fases orgdnicas combinadas se lavaron

con 20% HCl (2 x 100 ml), se secd sobre MgSQO,, se filtrd y se
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concentrdé a vacio. El residuo se disolvié en Et;O0 (300 ml) y
se extrajo con 10% de NaOH (2 x 150 ml). Las capas acuosas
combinadas se lavaron con Et20 (100 ml), se llevd a pH ~1 con
20% HCl, y se extrajo con Et0 (3 x 200 ml). Las fases
organicas combinadas se secaron sobre MgSQO,, se filtrd, y se
concentrd a vacio. El s6lido resultante se triturd con CHCl,3
y se recopild por filtracién, dando 2.5 g (35%) del compuesto
del titulo como un sdlido cristalino. El material se usd sin

caracterizacién o purificacidén adicicnal.

Paso 2. Preparacidén de 4-bromo-2-metoxibenzoatc de

metilo

Se disolvidé &cido 4-bromo-2-hidroxibenzoico ({1.00
g, 4.61 mmoles) en acetona (20 ml) y se agregaron yodometano
(1.15 ml, 18.4 mmoles) y KpCO; (2.55 g, 18.4 mmoles). La
reaccidn se calentdé durante la noche a reflujo. Al enfriarse
a ta, la mezcla de reacciétn se filtrd y el filtrado se
concentré a vacio. El1 material c¢rudo se purificé por
cromatografia instantanea (columna Biotage®:; EtOAc al
10%/Hexanos), dando 0.955 g (85%) del producto deseado como

un aceite amarillo. CL/EM m/z 245.0 (MH"); tiempo de
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retencién 3.13 min. RMN 'H (400 MHz, CD,Cl;) & 3.84 (s, 3H),

3.90 (s, 3H), 7.12-7.20 (m, 2H), 7.62 (d, 1H).

Intermediario II-2: 4-bramo-2-matilbenzoato de metilo

(o]

/d%,cm
Br CH

Se agregdé acido 4-bromo-2-metilbenzoico (2.00 g,
9.30 mmoles) a una solucién de cloruro de acetilo (1.70 ml,
23.9 mmoles) en metanol (30 ml). La mezcla se dejé agitar a
ta durante 3 diar y luego se concentrd a vacio. Esto dio 1.96
g (92%) del compuesto del titulo como un aceite café claro.
RMN 'H (400 MHz, CD,Cl;) & 2.61 (s, 3H), 3.90 (s, 3H), 7.38-

7.42 (m, 2H), 7.78 (d, 1H).

Intermediario II-3: 4-bromo-2-clorocbenzoato de metilo

0

Jo o
Br Cl

Se agragbé acido 4-bromo-2-clorobenzoico (1.00 g,

4.25 mmoles} a una solucién de cloruro de acetilo (1.70 ml,
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23.9 mmoles) en metanol (30 ml). La mezcla se dejd agitar a
ta durante 3 dias, y luego se concentrd a vacio. Esto dio
0.84 g (80%) del compuesto del titulo. RMN 'H (400 MHz,
CDC1l;) & 3.85 (s, 3H), 7.51 (d, 1H), 7.45 (d, 1H), 7.78 (d,
1H).

Prqpa;acién_dq C stos Intesrmediarios de la Fé:mpla (III)

Intermediario III-1l: 4'-amino~-3-metilbifenil-4-carboxilato de

metilo

Paso 1. Preparacién de 3-metil-4'-nitrobifenil-4-

carboxilatoc de metilo

o

SO
g™

Oz2N
A una soluciédn de 4-bromo-2-metilbenzoato de metilo
(1.00 g, 4.37 mmoles) y &cido 4-nitrofenilborénico (2.91 g,

17.5 mmoles} en tolueno (12 ml) se le agregd NazCO; (3.70 g,
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34.9 mmoles) complejo de cloruro de 1,1'-
big(difenilfosfino) ferrocenopaladio (II} con diclorometano
{(0.71 g, 0.87 mmoles), 1l,4-dioxano (6 ml) y agua (6 ml). La
mezcla se calenté a reflujo durante 3 h y luego se dejd
enfriar a ta. La mezcla se diluyé con EtOAc y agua, y la capa
organica se aisldé, se secd6 sobre MgSO,, y se concentrd a
vacio. El material se purificdé por cromatografia en columna
(25% EtOAc en hexanos), dando 1.32 g (89%) del compuesto del
titulo. CG/EM m/z 271 {M"); tiempo de retencién 13.00 min.
RMN 'H (400 MHz, CD,Clp) & 2.65 (s, 3H), 3.95 (s, 3H), 7.52

(d, 2H), 7.78 (d, 2H), 8.11 (d, 1H), 8.30-8.39 (m, 2H).

Paso 2: Preparaciétn de 4'—-amino-3-metilbifenol-4-

carboxilato de metilo

Q ofCH;
™

HaN

Se agregdé polvo de hierro (1.04 g, 18.6 mmoles) a
una solucién de 3-metil-4'-nitrobifenil-4-carboxilato de
metilo (0.63 g, 1.9 mmoles) en etanocl (20 ml). Se agregd HCI
concentrado (0.93 ml, 1.9 mmoles) y la mezcla se calentd a

reflujo durante 3 h. Al enfriarse a ta, la mezcla se filtrd a
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través de una almohadilla de Celite y el filctrado se
concentrd a vacio. El material se purificd por cromatografia
en columna (33% EtOAc en hexanos), dando 0.338 g (75%) del
compuesto del titulo. CL/EM m/z 242.3 (MH'); tiempo de
retencién 2.27 min. RMN 'H (400 MHz, CD.,Cly) & 2.81 (s, 3H),

3.95 (s, 3H), 6.83 (d, 2H), 7.41-7.51 (m, 4H), 7.85 (d, 1H).
Intermediario III-2: 4'—nnino-;-olo;nbifenil—l-cgrboxilato de

Matilo

o]

ool

HoN

Paso 1. Preparacién de 3-cloro-4'-nitrobifenil-4-

carboxilato de metilo

CI

Oz

A una solucién de 4-bromo-2-clorobenzoato de metilo
(0.40 g, 1.6 mmoles) y &cido 4-nitrofenilbordnico (0.67 g,
4.0 mmoles) en toluenc (B ml) se le agregd NazCO; (1.02 g,

9,62 mmoles), complejo de cloruro de 1,1'-
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bis(difenilfosfino)ferrocenopaladio (II}) con diclorometanc
(0.03 g, 0.03 mmoles), 1,4-dioxanoc (4 ml) y agua (4 ml). La
mezcla se calentdé a reflujo durante 3 h y luego se dejé
enfriar a ta. La mezcla se diluy® con EtOAc y agua; y la capa
organica se aisldé, se secd scbre MgSO;, y se concentrd a
vaclo. El material se purificé por cromatografia en columna
{(25% EtOAc en hexanos), dando 0.275 g (59% del compuesto del
titulo. RMN 'H (400 MHz, CD,Cl;} & 3.98 (s, 3H), 7.58 (d, 2H),

7.68-7.82 (m, 3H), 7.97 (d, 1H), 8.33 (d, 1H).

Paso 2. Preparacié4n de 4'-amino-3-clorcbifenil-4-

carboxilato de metilo

CI

HaN

Se agregd polvo de hierro (0.99 g, 17.7 mmoles) a
una solucién de 3-cloro-4'-nitrobifenil-4-carboxilato de
metilo (0.64 g, 1.8 mmoles) en etanol (15 ml). Se agregd HCl
coAcentrado (0.88 ml, 1.8 mmoles) y la mezcla se calentd a
reflujo durante 3 h. Al enfriarse a ta, la mezcla se filtrd a
través de una almchadilla de Celite®, y el filtrado se

concentr® a vacio. El material se purificé por cromatografia
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en columna (33% EtOAc en hexanos), dando 0.453 g (98%) del
compuesto del titulo. CL/EM m/z 262.4 (MH'); tiempo de
retencién 2.39 min. RMN 'H (400 MHz, CD,Cly) & 3.99 (s, 3H),

6.78 (d, 2H), 7.41-7.46 (m, 3H), 7.62 (s, 1H), 7.88 (d, 1H).

Inta:n_ad.:l.a_:io :I;II-S: 4'-amino-3-metoxibifenil-4-carboxilato

da metilo

o]
o
O
_ CH,

HaN

Paso 1. Preparacién de 3-metoxi-4'-nitrocbifenil-4-

carboxilato de metilo

Sad
U'El ghs

O,N

A una soluciétn de 4-bromo-2-metoxibenzoato de
metilo (0.95 g, 3.9 mmoles) y é&cido 4-nitrofenilborénico
(1.29 g, 7.75 mmoles) en tolueno (10 ml) se agrega NazCQ;

(1.85 g, 17.4 mmoles), complejo de <clorurc de 1,1'-
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bis(difenilfosfino) ferrocenopaladio (II) con diclorometano
(0.06 g, 0.08 mmoles), 1,4-dioxano (5 ml), y agua (5 ml). La
mezcla se calenté a reflujo durante 3 h y luego se dejéd
enfriar a ta. La mezcla se diluybé con EtOAc y agua, y la capa
organica se aisl6, se secd sobre MgSOy y se concentrd a
vacio. El material se purificé por cromatografia en columna
(25% EtOAc en hexanos), dando 0.675 g (61%) del compuesto del

titulo. CL/EM m/z 287.9 (MH'); tiempo de retencién 3.14 min.

Paso 2, Preparacién de 4'-amino-3-metoxibifenil-4-

carboxilato de metilo

Se agregd por lo de hierro (0.58 g, 10 mmoles) a
una solucidén de 3-metoxi-4'-~nitrobifenil-4-carboxilato de
metilo (0.38 g, 1.0 mmoles) en etanol (10 ml). Se agregd HCl
concentrado (0.52 ml, 1.0 mmocles} y la mezcla se calentd a
reflujo durante 3 h. Al enfriarse a ta, la mezcla se filtré a
través de una almohadilla de Celite® y el filtrado se
concentré a vacio. El material se purificé por cromatografia
en columna (33% EtOAc en hexanos), dando 0.27% g {(rendimiento

cuantitativo) del compuesto del titulo. CL/EM m/z 258.3

(3¢
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(MH"); tiempo de retencién 1.65 min. RMN 'H (400 MHz, CD,Cl,)
& 3.81 (s, 3H), 3.99 (s, 3H), 6.78 (d, 2H), 7.15-7.19 (m,
2H), 7.45 {d, 2H), 7.80 (d, 1H).

Preparacién de C stos Intermediarios de la Férmula (IV)

Intarquiario IV-1: H-(4-b:ono£eqil)—6—£1uoro-1,3-

benzotiazol-2-amina

E
Qj\“’@m
H

Paso 1. Preparacién de 2-cloro-6-fluoro-benzotiazol

Se tratd 6-fluoro-benzotiazol-2-tiol con cloruro de
sulfurilo por el procedimiento descrito en PCT/US04/14036
para dar el producto deseado, que se usd en el siguiente paso
sin purificacién adicional. EM-IE M/z 187 (M'); RMN 'H (DMSO-

ds) 6 8.00 (m, 2H), 7.40 (m, 1lH).
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Paso 2. Preparacién de N-(4-bromofenil)-6-fluoro-

1l,3-benzotiazol-2-amina

Una mezcla de 2-cloro-6-fluoro-benzotiazol (0.65 g,
3.5 mmoles) y 4-bromcanilina (0.6l g, 3.5 mmoles) en n-
butanol (6 ml) se calenté a 60-70°C bajo nitrdégeno para
obtener una solucidn, al cual se le agregd lentamente por
goteo HC1l 4M en dioxano (0.43 ml, 1.73 mmoles). La mezcla de
reaccién se calenté luego a 90°C durante 18 hr. Al enfriarse
a ta, la mezcla de reaccién se concentrd bajo presién
reducida. El1 sélido resultante se triturdé con etanol vy
recopilé por filtracidén. Esto dio 0.98 g (BB%) del compuesto
del titulo. CL/EM m/z 323.0 (MH'):; tiempo de retencién 3.74
min. RMN 'H (CD;0D) & 7.10-7.30 (m, 1H), 7.39 (d, 1H), 7.45

(d, 2H), 7.58-7.61 {(m, 3H).

Intermediario IV-2: N-(4-bromo-2-fluoro-fenil)-6-£fluoro~1l,3-

benzotiazol-2-amina

F
oy
NA\N,Q’
H F
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En una forma similar al procedimiento descrito
antes para la preparacidén de N-(4-bromofenil)-6-fluoro-1,3-
benzotiazol-2-amina, 2-cloro-6-fluorobenzotiazol y 2-fluoro-
4-bromoanilina se hicieron reaccionar juntos para proveer N-
{4-bromo-2-fluoro-fenil)-6-fluoro-1, 3~-benzotiazol-2-amina
como un sélido. RMN 'H RMN (DMSO-dg) & 10.50 (s, 1H), 8.69 (t,

1H), 7.80 (d, 1H), 7.60 (m, 2H), 7.40 (d, 1H), 7.20 (m, 1H).

Intermediarioco IV-3: N-(4-bromofenil)-6-cloro-l,3-benzotiazol-

Qa0

Una mezcla de 2,6-diclorobenzotiazol {0.71 g, 3.5
moles) y 4-bromoanilina (0.61 g, 3.5 mmoles) en n-butanol (6
ml) se calentd a 60-70°C bajo nitrégeno para obtener una
solucidén, a la cual se agregd luego por goteo lentamente HCI
4M en dioxano (0.43 ml, 1.73 mmoles). La mezcla de reaccidn
se calentdé luego a 90°C durante 18 h. Al enfriarse a ta, la
mezcla de reaccién sge concentrd bajo presidén reducida. El
s6lido resultante se triturd con etanol y se recopild por

filtracién. Esto dio 1.09 g {(93%) del compuesto del titulo.
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CL/EM m/z 339 (MH"); tiempo de retencién 3.98 min. RMN !H

(CDOD) & 7.31 (d, 1H), 7.42-7.58 (m, 5H), 7.61 (d, 1lH).

Intermediario IV-4: N-(4-bromo-2-fluorofenil)-6-

trifluorometoxi) -1, 3-banzotiazcl-2-amina

F4CO

La preparacién de este intermediario se describié

en US 2004/0224997.

Intermediarico IV-5: N-(4-bromo-2-fluorofanil)-6-iscopropil-

1l,3-benzotiazol-2-amina

s Br
N
H

F

La preparacién de este intermediario se describid

en US 2004/0224997.

136
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Inteqqadigrio IV-6: N-(4—bramo-2-£1uo;ofonil)-6-

{t:ifluorqmatil)—1,3-hen:otialol-2fpnina

FaC

et:zﬁs Br
¥o
H F

La preparacidén de este intermediario se describié

en US 2004/0224997.

Intermediario IV-7: N-(4-hrano£anil)fG-(t;ifluoromatil)-1,3—

benzotiarocl-2-amina

FsC
Ni N O, "
H

El intermediario se prepar6 por los métodos

descritos en US 2004/0224997.
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por el Método A

Intermadiario VI-1l: Acido 3'-floro-4'—-[(6-fluoro-1,3-

benzotiazol-2-il)amino]bifenil-4-carboxilico

Q\iz ou

La preparacién de 4&cido 3'-fluoro-4'-[(6-fluoro-

Bl

1, 3-benzotiazol-2-il)amino]bifenol-4-carboxilico se describid

mas adelante en el Esquema de Reaccidn 5.

FZ:E\ ,Cf)\
s Br HO\
NAN,Q' z

H F

Paso 2

LIOH, Hy0

THF, MeOH
—_—

[ de Reaccidén 5

Paso 1

OCH,

o

PdClx(dppf) CHCl,
NazCOy, H20, 1, 4-dioxano

F

Q,
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Paso 1. Preparacién de 3'-fluoro-4'-[(6~fluoro-1,3-

benzotiazol-2-il)amino]lbifenil-4-carboxilato de mertilo

Como se muestra en el Esquema de Reaccidén 5, a una
mezcla de N-(4-bromo-2-fluorofenil)-6-fluoro-1, 3-benzotiazol-
2-amina {2.00 g, 2.93 mmoles) y acido 4-
(metoxicarbonilfenil)borénico (0.79 g, 4.40 mmoles) en
tolueno (10 ml) se agregdé NazCO; (1.40 g, 13.2 mmoles),
complejo de cloruro 1,1'-bis(difenilfosfino) ferrocenopaladio
(II) con diclorometano (0.05 g, 0.06 mmoles), 1,4-dioxano (5
ml) y agua (5 ml). Esta mezcla se calenté a reflujo durante
la noche. Al enfriarse a ta, la mezcla de reaccién se filtrd
y el sélido se lavdé con agua (2 x 30 ml) y metanol (2x 30
ml). El sélido se recristalizé a partir de acetona/MeOH
(2:1). Esto dio 0.641 g (55%) del productc deseado como un
sélido blanquecino. RMN 'H (400 MHz, DMSO-dgs) & 3.82 (s, 3H),
7.20 (t, 1H), 7.59-8.02 {(m, 8H), 8.70 (t, 1H), 10.50 (bs,

1H)}.
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Paso 2. Preparacién de é&cido 3'-fluoro-4'-[(6-

fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-carboxilico

0
E

QN:?\ OH

N
H

Comc se muestra en el Esquema de Reaccién 5, se
suspendié 3'-fluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4-carboxilato de metilo {0.64 g, 1.6 mmoles)
se suspendidé en THF (10 ml), MeOH (10 ml) y agua (5 ml) y se
agregd LiOH (0.39 g, 16.2 mmoles). La mezcla de reaccidén se
calentd a 50°C hasta que se logrd disolucién y 1luego la
mezcla se agitd durante 3 dias a ta. La mezcla de reaccidn se
llevé a pH 4 con HCl 1IN y se extrajo con EtOAc (3 x 25 ml).
Las fases orgdnicas combinadas se lavaron con agua (2 x 50
ml) y salmuera (50 ml), se secd sobre MgSO,, se filtrd, y se
concentrd a vacio. Esto dio 0.518 g (84%) del producto
deseadoc como un sélido blanquecino. CL/EM m/z 383.3 (MH"),
tiempo de retencién 3.83 min. RMN 'H (400 MHz, DMSO-d¢) & 7.18
(t, 1H), 7.59-8.00 {(m, 8H), 8.70 (t, 1H), 10.50 (bs, 1H),

12.95 (bs, 1H).

150
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honzotia:ol—z-illamino;-3-qotil-bifcnil—4-carboxilico

QO

(&

La preparacién de 4&acido 3'-fluoro-4'-[(6-fluoro-

1, 3-benzotiazel-2-il)amino)}-3-metilbifenil-4-carboxilico

describe mas adelante en el Esquema de Reaccidn 6.

3

Escquena da Reaccién 6

Prants

Paso 1

o
Pd(OAC),, KON: CH,
DMF, 80°C

Pasc 1, continuacién

Nf,k

Q‘* ‘.f\oCH.

H
Pd(PhyP)4
NaHCO,, H,0

Paso 2

LIOH, H,0
THF, MeOH

i
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Paso 1. Preparacién de 3'-fluoro-4'-[(6-fluoro-1, 3-

benzotiazol-2-il}amino]-3-metilbifenil-4-carboxilato de

metilo

O
F

Qo

Como se muestra en el Esquema de Reaccién 6, una

- mezcla de bis(pinacolato)diboro (0.55 g, 2.2 mmoles), 4-

bromo-2-metilbenzoato de metilo (0.50 g, 2.2 mmoles), acetato
de paladioc (II) (0.01 g, 0.07 mmoles), y KOAc (0.64 g, 6.6
mmoles) en DMD (7.5 ml) se desgasificé con argén durapte 2
minutos a ta. La mezcla luego se calentd a 80°C durante 4 h.
Después de enfriar la mezcla a ta, N-(4-bromo-2-fluorofenil)-
6-fluoro-1, 3-benzotiazol-2-amina (0.74 g, 2.2 mmoles),
tetraquis(trifenilfosfina)paladio (0) (0.08 g, 0.07 mmoles) y
se agregd NaHCO; acuoso saturado (5 ml). La mezcla se calentéd
a 85°C durante la noche. La mezcla se vertié enfriada en
hielo y se extrajo con EtOAc. Las fases organicas combinadas
se secaron sobre Na;S0O4, se concentré a vacio y se purificéd
por cromatografia en columna {(20% EtOAc en hexanos). Esto dio
0.345 g (39%) del compuesto del tituloe. CL/EM m/z 411.3

(MH*); tiempo de retencién de 4.15 min. RMN 'H (400 MHz,

182
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CDClz) & 2.62 (s, 3H), 3.90 (s, 3H), 7.10 (t, 1lH), 7.39-7.53

(m, 5H), 7.62-7.70 (m, 1H), 7.99 (d, 1H), B8.58 (t, 1H).

Paso 2. Preparacién de acido 3'-fluoro-4'-[({6-

fluoro-1, 3-benzotiazol-2-il)amino]-3-metilbifenil-4-

carboxilico

Como se muestra en el Esquema de Reaccién 6, se
suspendid 3'-fluoro-4'-{(6-fluoro-1, 3-benzotiazol-2-
il)amino]-3-metilbifenil-4-carboxilato de metilo (0.38 g,
0.67 mmoles) en THF (5 ml), MeOH (5 ml) y agua (2.5 ml), y se
agregé NaOH (0.27 g, 6.7 mmoles). La mezcla de reaccién se
calenté a 50°C durante 3 h. Al enfriarse a ta, la mezcla de
reacciédn se concentrd a vacio, se acidificé con HCl 2N, y el
s86lido resultante se recopild por filtracién. Esto dio 0.33 g
{cuantitativo) del compuesto del titulo. RMN ‘'H (400 MHz,
DMSO-dg) & 2.62 (s, 3H), 7.10 (t, 1H), 7.49-7.58 (m, 5H),
7.65-7.75 {m, 1lH), 8.10 (d, 1H), 8.58 (t, 1lH), 10.85 (br,

1H).

13>
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Intermediario VI-3: Acido 4'-

il)amino]bifenil-4-carboxilico

B O

Paso 1. Preparacidn de 4'-[{6-fluoro-1, 3-

=fluoro-1 3ﬁpon:otia:ol—2-

benzotiazol-2-il)amino]bifenil-4-carboxilato de metilo

Una mezcla de bis(pinacolato)diboro
mmoles), 4-bromobenzoatoc de metilo (0.30 g,

acetato de paladio (II) (0.01 g, 0.04 mmoles)

(0.35 g,

1.4

1.4 mmoles),

« Y KOAc

(0.41

g, 4.2 mmoles) en DMF (7.5 ml} se desgasificdé con argédn

durante 30 min a ta. La mezcla se calentd luego a B80°C

durante 4 h, Después de que se enfrié la mezcla a ta,

bromofenil)-6-fluoro-1, 3-benzotiazol-2-amina

(0.45

g.

N-({4-

1.4

134
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mmoles), tetraquis(trifenilfosfina)paladio (0) y se agregé
(0.05 g, 0.04 mmoles) y NaHCO; acuoso saturado (5 ml). La
mezcla se calenté a 85°C Durante la noche. Al enfriarse a ta,
la mezcla se diluyé con EtOAc. Las fases orgAnicas combinadas
se separaron se secaron sobre NazSQ4, y se concentrd a vacio.
La purificacién por cromatografia en columna (25% EtOAc en
hexanos) produciendo 0.094 g (18%) del compuesto del titulo.
CL/EM m/z 379.3 (MH'); tiempo de retencién 3.87 min. RMN !H
(400 MHz, CD;OD) & 3.93 (s, 3H), 7.95 (t, 1H), 7.39-7.81 (m,
8H), 8.03 (d, 2H).

Paso 2. Preparacidén de acido 4'-[(6-fluoro-1, 3-

benzotiazol-2-il)amino]lbifenil-4-carboxilico

O
F -
Q ™
g e
N’J\N
H
Se suspendid 4'-((6-fluoro-1, 3-benzotiazol-2-

il)amino]bifenil-4-carboxilato de metilo (924 mg, 0.25 mmoles)
en THF (3 ml) y agqua {l1.5 ml) y se agregaron NaOH (0.10C g,
2.5 mmoles). La mezcla de reaccién se calentd a 50°C durante

3 h. Al enfriarse a ta, la mezcla de reaccidédn se concentré a

184
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vacio, se acidificé con HCl 2N,
recopild por filtracidn. Esto dio 90 mg (99%)
del titulo.

min. RMN 'H (400 MHz, DMSO-dz) & 7.08 (t, 1H),

6H), 7.82-8.01 (m, 4H),

52

10.75 (br, 1H).

\86

y el sélido resultante se
del compuesto
CL/EM m/z 365.2 (MH'), tiempo de retencién 3.46

7.49-7.80 (m,

Intermediario VI-4: Acido 4-fluoro-4'-[{6-fluoro-1,3-

benzotiazol-2-il)amino] -3-metoxi bifenil-4-carboxilico

Q,,,iufﬁ

Paso 1. Preparacién de 3'-fluoro-4'-[(6-fluoro-1, 3-
benzotiazol-2-il)amino]-3-metoxi-bifenll-4-carboxilato de
metilo

0
R i o CHs
Q‘S @
NNy CHy
H F

Se desgasificé una mezcla de bis(pinacolato)diboro
(1.40 g, 5.51 mmoles), 4-bromo-Z2-metoxibenzoato de metilo
(1.35 g, 5.51 mmoles), acetato de paladio (II) (00.004 g,
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0.17 mmoles) y KOAc (1.62 g, 16.5 mmoles) en DMF (10 ml) con
argén durante 30 min a ta. La mezcla luego se calentd a 80°C
durante 4 h. Después la mezcla se enfridé a ta, se agregaron
N-{4-bromo-2-fluorofenil)-6-fluoro-1, 3-benzotiazol-2-amina

(1.88 g, 5.51 mmoles), tetraquis(trifenilfosfina)paladie (I)
(0.19 g, 0.17 mmoles) y NaHCO; acuoso saturado (5 ml). La
mezcla se calentd a 85°C durante la noche. La mezcla se
vertié enfriada en hielo y se extrajo con EtOAc. Las fases
orgadnicas combinadas se secaron sobre MgSO,, se concentrd a
vaclo, y se purificd por cromatografia en columna (25% EtOAc
en hexanos). Esto dio 0.431 g (18%) del compuesto del titulo
CL/EM m/z 427.3 (MH'), tiempo de retencién 3.82 min. RMN 'H
(400 MHz, CDClp;) & 3.81 (s, 3H), 4.03 (s, 3H), 7.19-7.23 (m,

3H), 7.41-7.64 (m, 4H), 7.82 (d, 1H), 8.31 (t, 1H).

Paso 2. Preparacidén de acido 3'-fluoro-4'-[(6-

fluoro-1, 3-benzotiazol-2-il)amino] -3-metoxi-bifenil-4-

carboxilico

\&?
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Se suspendid una mezcla de 3'-fluoro-4'-|[(6-fluoro-
1, 3-benzotiazol-2-il)amino]-3-metoxibifenil-4-carboxilato de
metilo (0.43 g, 1.01 mmoles) en THF (10 ml), MeOH (5 ml) vy
agua (5 ml), y se agregd NaOH (0.40 g, 10 mmoles). La mezcla
de reaccién se agité a ta durante 18 h. La mezcla de reaccién
se concentrd bajo presién reducida, se acidificé con HCl1l 2N,
y el sélido resultante se recopildé por filtracidn. Esto dio
0.41 g (99%) del compuesto del titulo como un sélido café
claro. CL/EM m/z (MH'), tiempo de retencién 3.44 min. RMN 'H
(400 MHz, DMSO-dg) & 3.91 (s, 3H), 7.17 (t, 1H), 7.24-7.27

(m, 2H), 7.58-7.78 (m, 5H), 8.63 (t, 1H), 10.45 (br, 1lH).

Preparacién de Compuestos Intermediarios de la Foérmula (VI

por el Método B

Intermediario VI-5: dcido 4'-[(6-fluoro-1,3-benzotiazol-2-

il)amino] -3-metilbifanil-4-carboxilico

O
F
L
2 S
N‘i‘N
H

La preparacién de acido 4'-[(6-fluoro-1, 3~

benzotiazol-2-il)amino]-3-metildifenil-4-carboxilico se

describidé mAs adelante en el Esquema de Reaccidn 7.
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\&1

Esquema de Reaccion 7

Paso 1

SO S,

n-BuOH, HCI
90 °C

Paso 2

Qo

N
H

LIOH, H;0
_THF, MeOH_ Q ‘.\)\

Paso 1. Preparacién

de 4'-[{6-fluoro-1, 3-

benzotiazol-2-il)amino]-3-metilbifenil-4-carboxilato de

metilo

Q ./(Io,cn,

Como se muestra en el Esquema de Reaccién 7, una

mezcla &e 4'-amino-3-metilbifenil-4-carboxilato de metilo

(0.3 g, 1.40 mmoles) y 2-cloro-6-fluore-1,3-benzotiazol

(0.26 g, 1.40 mmoles) en n-butanol

(4 ml) se calentd a 60-

70°C, y luego HCl 4N en 1,4-diocaxano {0.16 ml, 0.63 mmoles)

se agregdé por goteo con agitacién.

La mezcla de reaccién se
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calentd a 90°C durante 18 h. Al enfriarse a ta, la mezcla de
reaccién se concentrdé a vacio. El residuo se trituré con
etanol y se recopild por filtracidén, dando 0.32 g (58%) del
compuesto del titulo como un sélido amarillo pdalido. CL/EM
m/z 393.3 (MH'), tiempo de retencién 4.02 min. RMN 'H (400
MHz, CD;Clz) & 2.62 (s, 3H), 3.95 (s, 3H), 7.05 (t, 1H), 7.39-
7.60 (m, 4H), 7-65 (s, 4H), 7.96 (d, 1lH).

Paso 2. Preparacidn de acido 4'-[{6-fluoro-1, 3-benzotiazol-2-

il)amino]-3-metilbifenil-4-carboxilico

0
F

Qo

Como se muestra en el Esquema de Reaccién 7, se
suspendié 4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]-3-
metilbifenil-4-carboxilato de metilo (0.25 g, 0.65 mmoles) en
THE (5 ml), MeOH (5 ml) y agua (2.5 ml) y se agregd NaOH
(0.26 g, 6.5 mmoles). La mezcla de reaccién se calentd a 50°C
durante 3 h. Al enfriarse a TA, la mezcla de reaccidén se
concentrd a vacio, se acldificdé con HC1l 2N, y el sdlido
resultante se recuperé por filtracién. Esto dio 0.25 g

(cuantitativo) del compuesto del titulo. RMN H (400 MHz,

\40
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DMSO-dg} & 2.62 (s, 3H), 7.05
10.62 {(br, 1H).

(t' 1H)' 7-57_7.90 (m' BH,,

Intermediario VI-6: iciqo 4'—[(G-difluo:o-l,3-panzotiazo;-2-

il)aniqp]-3—natoxibifoni1—4—cqrboxilico

\l

H
Paso 1. Preparacién de 4'—[(§—fluoro—1,3—
benzotiazol-2-il)amino]-3-metoxibifenil-4-carboxilato de
butilo y 4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]-3-

metoxibifenil-4-carboxilato de metilo

Una mezcla de

carboxilato de metilo (0.27 g,

fluoro-1, 3-benzotiazol {0.20 g,

o)
K .CHj
: O (o
Ngi‘n’ﬂli]/llll:;;i
H

4'-amino-3-metoxibifenil-4-
1.06 mmoles) y 2-cloro-6-

1.06 mmoles) en n-butanol (8
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ml) se calent$ a 60-70°C, y luego HCl 4N en 1,4-dioxano (0.12
ml, 0.48 mmoles) se agregd por goteo con agitacién. La mezcla
de reaccién se calenté a 90°C durante 18 h. Al enfriarse a
ta, la mezcla de reaccién se concentré bajo presién reducida.
El residuo se purificé por cromatografia en columna (25%
EtOAc en hexanos), dando 0.209 g (44%) de 4'-[(6-fluocro-1, 3-
benzotiazol-2-il)amino]-3-metoxibifenil-4-carboxilato de
butilo, y 0.132 g (30%) de 4'-[(6~fluoro-1,3-benzotiazol-2-
il)amino]-3-metoribifenil-4~-carboxilato de metilo [CL/EM m/z
409.3 (MH"), tiempo de retencién = 3.67 min, m/z 451.3 (MHY),
tiempo de retencién = 4.25 min. RMN 'H (400 MHz, CCD;Cly) &
3.85 (s, 3H), 4.00 (s, 3H), 7.05-726 (m, 3H), 7.42 (d, 1H),

7.61-7.64 (m, 1H), 7.76 (s, 4H), 7.90 (d, 1lH)].

Paso 2. Preparacién de dcido 4'-[(fluoro-1,3-

benzotiazol-2-il}amino]-3-metoxibifenil-4-carboxilico

4'-[(6=fluoro-1,3-benzotiazol-2-il)amino]-3-
metoxibifenil-4-carboxilato de butilc (0.30 g, 0.43 mmoles) y

4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino] -3-metoxibifenil-4-

\ Al
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carboxilato de metilo (0.13 g, 0.25 mmoles) se combinaron en
THF (6 ml), MeOH (6 ml) y agua (3 ml) y luego se agregd NaOH
{(0.09 g, 2.1 mmoles). La mezcla de reaccidén se calentd a 50°C
durante 3 h. Al enfriar a ta, la mezcla de reaccién se
concentrd bajo presién reducida, se acidificé y el sdélido
resultante se recuperd por filtracién. Esto dio 0.28B6 g (87%)
del compuesto del titulo. CL/EM m/z 395.2 (MH'), tiempo de
retencién 3.30 min. RMN *H (400 MHz, DMSO-ds) & 3.90 (s, 3H),

7.12-7.33 {m, 3H), 7.61-7.90 (m, 7H), 10.62 {(br, 1H).

Intermadiario VI-7: décido 4'-[(6-fluoro-1l,3-benzotiazol-2-

il)qmino]—3-c19:obifonil-4-earboxilico

Paso 1. Preparacién de 4'-[(6-fluoro-1, 3-

benzotiazol-2-il)amino]-3-clorobifenil-4-carboxilato de

metilo

éf%iuom

179
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Una mezcla de 4'-amino-3-clorobifenil-4-carboxilato
de metilo (0.45 g, 1.7 mmoles) y 2-cloro-6-fluorc-1,3-
benzotiazol (0.32 g, 1.7 mmoles) en n-butanol (8 ml) se
calentd a 60-70°C, y luego HCl 4N en 1,4-dioxano {0.19 ml,
0.77 mmoles) se agregd por goteo con agitacién. La mezcla de
reaccién se calentdé a 90°C durante 18 h. Al enfriar a ta, la
mezcla de reaccidén se concentrdé bajo presiébn reducida. El
residuo se trituré con etanol, y el sbélido se recuperd por
filtracién. Esto dio 0.399 g (56%) del compuesto del titulo
como un sélido beige. CL/EM m/z 411 (MH'), tiempo de
retencién 4.03 min. RMN 'H (400 MHz, DMSO-ds) & 3.85 (s, 3H),

7.12 (t, 1lH), 7.67-7.87 (m, 9H), 10.62 (br, 1H).

Paso 2. Preparacién de &cido 4'-[(6-fluoro-1,3-

benzotiazol-2-il)amino]-3-clorobifenil-4-carboxilico

(o)
F,
Q L™
L
WA\N
H
Se suspendid 4'-[(6-fluoro-1, 3-benzotiazol-2-

il)amino]-3-clorobifenil-4-carboxilato de metilo (0.30 g,
0.71 mmoles) en THF (5 ml), MeOH (5 ml) y agua (2.5 ml} y

luego NaOH (0.28 g, 7.1 mmolesa). La mezcla de reaccidn se

194%
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calentdé a 50°C durante 3 h. Al enfriarse a TA, la mezcla de
reaccidén se concentrd bajo presidén reducida, se acidificé el
s6lido resultante se recuperd por filtracién. Esto dio 0.34 g

(cuantitativo) del compuesto del titulo. CL/EM m/z 399.2

(MH")}, tiempo de retencién 3.53 min.

Prgpa:aqién de C astoa Intermadiarios de la Fdormula (VI)

por_el Méatodo A
Intermediario VI-8: acido 3,3'-difluoxo-4'-[(6-fluocro-1,3-

benlotia:ol-z-illamino]bifqnil-l-ca:hoxilico

F(\j%‘:i: oH

La preparacién de acido 3,3'-difluoro-4'-[(6-

fluoro-1, 3-benzotiazol-2-il)amino]lbifenil-4-carboxilico se

describe en sequida del Esquema de Reaccidn 8.

N
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Eaggpna de Reaccidén 8

Paso 1
o
F
Qs " 1o, @ oot
A ,Q’ - Q
Y o Ay
PdCh{dppf) CHCl

NazCO,, Hz0, 1, 4-dioxano
Paso 2
HOH, H0
THF MeOH ‘J\

Como se muestra en el Esquema de Reaccién 8, el
Intermediario VI-8 (4cido 3,3'-difluoro-4'-[{6-fluoro-1, 3~
benzotiazol-2-il)amino]lbifenil-4-carboxilico) se prepard
usando un método similar al empleado en la preparacién del
Intermediario VI-1 usando N-(4-bromo-2-fluorofenil)-6-fluoro-
1, 3-benzotiazol-2-amina Y acido [3-fluoro-4-
(metoxicarbonil) fenil )borénico comercialmente disponible como

materiales de partida.

\9%
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Intermediario VI-9: #écido 3-fluoro-4'-[(6-fluoro-1,3-

bea:ot;a:ol-z-il)amino]bifenil-4-carboxilico

La preraracién de acido 3-fluoro-4'-[(6-fluoro-1,3-

benzotiazol-2-il)aminc]lbifenil-4-carboxilico se describe en

seqguida en el Esquema de Reaccidn 9.

13
5 OCH, F
r
LR
H

Paso 2

LiOH, HO
_THF, MeOH_

Esquema da Raaapibn 9

Paso 1 i

-~
NazCOy, Hz0,
1,4-dioxano

Q.‘“

OCH,

D
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Como se muestra en el Esquema de Reaccién 9, se
prepardé el Intermediario VI-9 (4cido 3-fluoro-4'-[ (6-fluoro-
1,3-benzotiazol-2-il)amino]lbifenil]-4-carboxilico) wusando un
método similar al empleado en la preparacién del
Intermediario VI-1 usando N-{4-bromo-2-fluorofenil)-6-fluoro-
1,3-benzotiazol-2-amina Y acido [3-fluoro-4-
(metoxicarbonil) fenil]boré4nico comercialmente disponible como

materiales de partida.

Preparacién de Compuestos de la Férmula (VII)

Intermaediario VIII-1l: Clorhidrato de D-leucinato de metilo

CH,
H

= 3
‘O
Hel H,N’\,o( “CH,3

Se agregd D-leucina (3.00 g, 22.9 mmoles) a una
solucién de cloruro de acetilo (1.70 ml, 23.9 mmoles) en
metanol (30 ml). La mezcla de reaccidén se dejdé agitar durante
18 h y luego se concentré bajo presidén reducida. Esto dio 3.8
g (91%) del compuesto del titulo. RMN *H (400 MHz, CDiOD) &
0.99 (dd, 6H), ..63-1.87 (m, 3H), 4.10 (dd, 1H), 3.81 (s,
34) .

)98
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Intermediario VIII-2: Clo:ohid:atq de 1-

aminociolopontgnqar@pi;lato de muti}o

; %ro\
HCI HaN CHa

o]

Se agregdé &cido l-aminociclopentancarboxilico (1.00
g, 7.74 mmoles) a una solucidén de cloruro de acetilo (0.60
ml, 8.44 mmoles) en metanol (10 ml). La mezcla de reaccién se
dejé agitar durante 18 hr bajo presién reducida. Esto dio
1.35 g (97% del compuesto del titulo. RMN H (400 MHz, CD,0D)

5 1.80-2.00 (m, 6H), 2.34-2.39 (m, 2H), 3.82 (s, 3H).

Intermediario VIII-3: Clorhidrato de 1-

aminociclohexancarboxilato de metilo

CHs

Acido 1l-aminociclohexancarboxilico 1.00 g, 6.98
moles) se agregd a una soluciétn de cloruro de acetilo (0.60
ml, 8.44 mmoles) en metanol (10 ml). La mezcla de reacciédn se

dejé agitar durante 18 horas y 1luego se concentrd bajo
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presién reducida. RMN 'H (400 MHz, CDyOD) & 1.42-1.82 {m, 8H),
2.08-2.20 {(m, 2H), 3.82 (s, 3H).

Intermediario VIII-4: Clorohidrato de L-norvalinato de metilo

CHy

0.

HgN CH,
)

HCl

Se agregd L-Norvalina (0.82 g, 6.98 mmoles) a una

solucién de cloruro de acetilo (0.60 ml, 8.44 mmoles) en

metanol (10 ml). La mezcla de reaccidn se dejd agitar durante

18 h y luego se concentré bajo presién reducida. RMN 'H (400

MHz, CD;OD) & 1.0 (t, 3H), 1.35-1.50 (m, 2H), 1.80-2.00 (m,
2H), 3.82 (s, 3H).

Preparacién de C atos de la Férmula (I)

Ejemplo I: N-({3'-fluoro-4'-[ (6-fluoro—-l1l,3-banzotiazol-2-

il) amino[bifenil-4-il]carbonil)-L-valina

gH: CHsy

Sy (G Sy
SN e
H F
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Paso 1. Preparacidn de N-[3'-fluoro-4'-[(6-fluoro-

1,3-benzotiazol-2-il)amino]bifenil~4-il]carbonil)-L-valinato

CHy, _CH,
. 0
8 0
N’i‘N
H F

El acido 3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-

de metilo

il)amino]lbifenil-4-carboxilico (0.084 g, 0.22 mmoles) y el
clorhidrato de éster L-valina metilico (0.044 g, 0.26 mmoles)
se suspendieron en CH;Cl; (5 ml), y trietilamina (0.04 ml,
0.26 mmoles), l-hidroxibenzotriazol (0.0296 g, 0.22 mmoles) y
se agregaron N-N'-diisopropilcarbodiimida (0.030 ml, 0.22
mmocles). Se agregdé DMF (2.0 ml) para lograr disolucién y la
mezcla de reaccién se agitd a ta durante la noche. La mezcla
de reaccidédn se diluyd con EtOAc (50 ml) y se lavd con agua (2
X 50 ml) y salmuera (50 ml). Las fases prganicas combinadas
se secaron sobre MgSO,, se filtraron y concentraron a vacio.
El material crudo se purificé por cromatografia en columna
instanténea (sistema  Biotage®; gradiente de 30-40%
EtOAc/Hexanos). Esto dio 90.4 mg (83%) del producto deseado

como un aélideo blanco.
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Paso 2. Preparacidén de N-({3'-fluoro-4'-[(6-fluoro-

1,3-benzotiazol-2-il)amino}bifenil-4-il}jcarbonil)-L-valina

b"\,i: ﬂig'ou

N-((3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-

il)amino]lbifenil-4-il}carbeonil)-L-valinato (84.2 mg, 0.17
mmoles) se suspendidé en THF (2.6 ml), MeOH (2.5 ml) y agua (1
ml), y se agregd LiOH (40.7 mg, 1.70 mmoles). La mezcla de
reaccién se calentd a 50°C durante 2 h. Al enfriar a ta, la
mezcla de reaccibédn se llevé a pH 3 con HCl 1N y se extrajo
con EtOAc (3x 25 ml). Las fases orgénicas combinadas se

lavaron con agua (2 x 50 ml) y salmuera (50 ml), se secd

‘sobre MgS0,, se filtrd y se concentrd6 a vacio. Esto dio 72.3

mg (8B8%) del compuesto del titulo como un sélido blanco.
CL/EM m/z 482.3 (MH'), tiempo de retencién 3.46 min. RMN !H
{400 MHz, DMSO-dg) & 0.99 (dd, 6H), 2.19-2.24 (m, 1H), 4.30
(dd, 1H), 7.60-7.84 (m, 6H), 7.88 (d, 2H), 8.42 (d, 1H), B8.66
(¢, 1H), 10.42 (s, 1H).

Usando los métodos descritos antes y sustituyendo

los materiales de partida apropiados, se prepararon de manera

0L
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gimilar los compues'tos de la Férmula (I}, listados en la

Siguiente Tabla 1.

Iabla la. Ejemplos Preparativos de los Compuestos de la
Férmula (I)

10

15

20

25

\ /S O R?
. ,)\N
H R?
Ejemplo | g (g2 g 'y Titi?:. CLEM | Matodo

No. (min) M+
1 6F |F H L-Val-OH 346 4823 A
2 6F |H H L-Als-OH 3.50 4363 A
3 6&F |F H L-Als-OH 355 4543 A
4 6F |H H L-Val-OH in 4643 A
5 6&F |H Cl L-Val-OH 346 4982 B
6 6F |F CH, L-Val-OH 347 496.2 A
7 6F |F OMe | L-Val-OH 3.60 5124 A
8 6F |H H L-Lew-OH 3.86 4783 A
9 6F F H L-Leu-OH 3.93 496.3 A
9 |6F |H OMe | L-Leu-OH 3.64 5082 B
11 |6F |F OMe | L-Leu-OH 3.75 526.4 A
12 |[6F |H Cl L-Leu-OH 3.62 5122 B
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Eﬁ:?h R' R R R ;2Iiﬂi CLAEM | Método
(min) IM+H]"
13 6F |H CH, L-Leu-OH 355 4922 B
14 6F |F CH, L-Leu-OH 3.60 5104 A
15 6F |H H D-Leu-OH 348 478.2 A
16 6-F F H D-Leu-OH 3.58 496.2 A
17 6F |H H L-Ile-OH 3.52 4782 A
18 6&F |F H L-lle-OH 3.64 496.4 A
19 6F |F OMe L-Ile-OH 375 5264 A
20 6-F H H L-Phe-OH 385 5123 A
21 6-F F H L-Phe-OH 393 530.2 A
2 6F |H OMe L-Phe-OH 3.63 508.2 B
23 6-F H CH, L-Phe-OH 351 526.2 A
T} 6-F |F CH, L-Phe-OH 361 5443 A
25 6F |H Cl L-Phe-OH 3.60 546.1 B
26 6&F |H H L-Pro-OH 3.52 4622 A
27 6F |F H L-Pro-OH 3.58 4802 A
8 6F |H OMe L-Pro-OH 3.20 492.1 B
2 6-F |H Cl L-Pro-OH 332 496.1 B
k1] 6-F H CH, L-Pro-OH 3.52 476.1 B
k)| 6-F F CH, L-Pro-OH 331 4943 A
Tabla 1lb. Nombres de la IUPAC para Compuestos en la Tabla la
Ejemplo Nombre IUPAC
No.
1 q-({3:—f1u9ro—?'-[(GTfluoro-lt3—benzot%azol—2—
il}amino]bifenil-4- il}carbonil}-L-valina
2 N—§{4'-[(G—fluoro—l,3—?enzotiazol—2—il)amino]bifenil—
4-il}carbonil)~-L- alanina
3 F—({3:—flp?ro—?'—[{?—fluoro—},3—benzot%azol—2—
il)amino]lbifenil-4~il}carbonil)-L-alanina
a N-{{4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-

4-il}carbonil)-L-valina
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Ejemplo Nombre IUPAC
No.

5 N-{{3-cloro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il} carbonil)-L-valina
N-({3'-fluoro-4'-[( 6-fluoro-1,3-benzotiazol-2-

6 il)amino)] -3-metilbifenil-4-il} carbonil)-L-valina

7 N-({3'-fluoro-4'-[ (6-fluoro-1, 3~-benzotiazol-2-il)amino]-
3-metoxibifenil-4-il]carbonil)-L-valina
N-{{4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]lbifenil-4-

8 \ . .
il}carbonil)-L-leucina

9 N-({3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4-illcarbonil)-L-leucina

10 N-({4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metoxibifenil-4-il}carbonil)-L-leucina

11 N-({3'-fluoro-4'-[ (6-fluoro-1, 3-benzotiazol-2-il)aminoc]-
3-metoxibifenil-4-il}carbonil)-L-leucina

12 N-({3-cloro-4'-[{6~fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)-L-leucina

i3 N-({4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metilbifenil-4-il}carbonil)-L-leucina

14 N-({3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]-
3-metilbifenil-4-il}carbonil)-L-leucina

15 N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-D- leucina

16 N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-D-leucina

17 N-{({4'-{ (6-fluoro-1, 3-benzotiazol-2-il)aminc]bifenil-4-
il}carbonil)-L-isoleucina

18 N-{{3'-fluoro-4'-{ (6-fluoro-1,3-benzotiazol-2-
il)aminolbifenil-4- il}carbonil)-L-isoleucina

19 N-({3'-fluoro-4'-[ {6—fluoro-1, 3-benzotiazol-2-il)amino]-
3-metoxibifenil-4-il}carbonil)-L-isoleucina

20 N-({4'-[{6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)~-L- fenilalanina

21 N-{{3'~fluoro-4'-[{6-fluoro-1, 3~-benzotiazol-2-
il)amino}bifenil-4-il}carbonil)-L-fenilalanina

22 N-({4'=-[(6-fluoro-1, 3-benzotiazol-2-il)amino]~-3-
metoxibifenil-4-il}carbonil)-L-fenilalanina

23 N-({4'-[({6-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metilbifenil-4-il}carbonil)-L-fenilalanina

24 N-({3'-fluoro-4'-[ (6-fluoro-1, 3-benzotiazol-2-il)amino] -

3-metilbifenil-4-il}carbonil)-L-fenilalanina
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Ejemplo
No.

Nombre IUPAC

25 N-({3-cloro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-L-fenilalanina

26 1-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)-L-prolina

27 1-({3"-fluoro-4'-[{(6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4~-il)carbonil)~-L-prolina

28 1-({4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metoxibifenil-4- il)carbonil)-L-prolina

29 1-({3-cloro-4'-[ (6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil~4-il}carbonil)-L-prolina

30 1-({4'=-[(6-fluoro-1, 3-benzotiazol~2-il)amino]-3-
metilbifenil-4-il}carbonil)-L-prolina

31 1-({3'-fluoro-4'~-[ (6-fluoro-1, 3-benzotiazol-2-il)amino] -
3-metilbifenil-4-il}carbonil)-L-prolina

Usando los métodos descritos antes y sustituyendo

los materiales de partida apropiados, se prepararon de manera

similar los compuestos de la PFérmula (I), listados en la

siguiente Tabla 2a.

Tabla 2a. Ej los P arativos de los C uestos de la

Férmula (I)

20

25

CL-EN CL-EN
Ejenplo R R’ B R Tpo. Ret. | [N#H)* | Método
No. (min) uvsroy
?Fll CHy
2 |[6Fr [H |H Mn2<coH 357 | 4502 | A
H
CHz CHy
s |6F |F |H Xn<cogH 364 | as82 | A
H
9“3 CHsy
» |eF [0 |ocw | X¥com 335 | 4800 [ B
H




73

< <

<

<

: <

< < m u

< < 3 3 m % :

m < 3 M. m 4

S o™ = 2 2 : 5

= ™ o m 2 : 3 3
S M & q a9

5 F = m g : M 1

] + “ —.J ;

g = : um ; |
. AT gl gz 3
: ] t
g= 2 5 5 H N c

2 B 2 «. : w - NH

. il B

g & ;- M. w. _ Q d <

H ? C ZT > i,
e a&. [$] P VA 2T g ..\..
e o |£ O _VA o § "m_
£ Q O |5 VA 2z | z m
o O K ..X C A ,
& K L 2z - g H
ZT |5, ; . H
T » G- . H
cxl - m H F
3 T p
H -
; m. H f2e ™ :
.w m c H < S S
[ - &
b I, - :
= . X :
._... H __._. M 6 L g
" 3 " |
o % u
a <
2 0 ) 0

-1 9 2

g = n

wﬂ. [ ]

-

25



10

15

20

25

74
Ejemplo . \ , , CL-EM  |CL-EM
R R K R Tpo. Rer. Método
No. (nin) M+
" CH;
47 6F |H H P 3.76 464.3 A
N7 CoH
H
CH,
“ 6-F H . f 3.55 4824 A
N cogH
"B
CHs
9 6F OCH, r f 3.63 5123 A
SNTcoH
H
c
CHS CHQ
50 6F |H H ; 3.52 478.2 A
SN cosH
H
C
CHs CHs
51 6-F H < 3.63 496.3 A
S"N7NCOgH
‘' H
CH
CHy CHy
52 6F QOCH, ; 3.73 526.4 A
ASNTTCOH
H
]
53 6F |H H el 3.68 546.1 A
* N H
H
54 6F |[H H ~ 3.68 504.2 A
T HN” T COH
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Ejemplo CL-EM CL-EM |Método
R R Ly Tpo. Ret. .
Ne. (min) Im+4|
(o]
s 6-F H ? 315 | sv62 | a
TSNTSCoH
H
Boc
N
% 6F H 9 360 | 6050 | A
SO
SNTSco.H
H
BDG-..N
51 |eF H . 365 | 6os1 | A
SN cogH
H
HN
a8 6-F H ; 2.98 505.2 A
~
TSN NcogH
H
oA
» |6&F H \"\.O 380 | 4942 | A

Tabla 2b. Naombres

IUPAC ra C

stos en Tabla 2a

Ejemplo

No.

Nombre de IUPAC

32

N-({4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil=4=-il}carbeonil}-2-metilalanina

33

N~-({3'-fluoro-4'-[ (6-fluoro-1,3~-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-2-metilalanina

34

N-({4'=[{6-flucro-1,3-benzotiazol-2-il)amino]-3-
metoxibifenil-4- il}carbonil)-2-metilalanina

35

N-{({3-cloro-4'-[ {6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il)}carbonil)-2-metilalanina

36

N-({4'=[{6-fluoro-1, 3-benzotiazol=-2-il)amino]-3-
metilbifenil-4- il}carbonil)-2-metilalanina

g/
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Ej. Nombre IUPAC
No.

37 N-({3'-fluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-il) amino]-3-
metilbifenil-4-il}jcarbonil)-2-metilalanina

18 Acido 1-[({4'-[(6-fluoro-1,3-benzotiazol-2-il) amino]bifenil-4-
il}carbonil)amino]ciclo propanocarboxilico

39 Acido 1-[({3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-i1)
amino]bifenil-4- il}carbonil)amino]ciclopropanoccarboxilico

40 Acido 1-[({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]-
3-metoxibifenil-4-il}carbonil)amino]ciclopropanocarboxilico

a1 Acido 1-{({4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}ecarbonil,aminc)ciclopentanocarboxilico

42 Acido 1-[({3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)amino)ciclopentanocarboxilico

43 Acido 1-[({4'-[(6-fluoro-1, 3-benzotiazol~2-il)aminolbifenil-4-
il}carbonil}amino]ciclohexanocarboxilico

44 Acido (2S)-2-[{{4'-{[(6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4- il}carbonil)amino]butanoico

45 Acido (2S8)-2-{({3'-fluoro-4'~{(6-fluoro-1,3~benzotiazol-2-
il)amino]lbifenil-4~ il}carbonil)amino]butanoice

16 Acido (28)=-2-[({3'-fluoro=-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]~3- metoxibifenil-4-il}carbonil)amino}butanoico

47 N-{{4'-[({6-fluoro-1,3-benzotiazol-2- 1l)am1no]b1fen11 -4~
illcarbonil)-L- norvalina
N-{{3'-fluorc-4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-~

48 . . .
4- il}carbonil)-L-norvalina

49 N-({3'-fluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metoxibifenil-4-il)carbonil)-L-norvalina

50 N-({4'-[{6-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il)carbonil'-3- metil-L-valina

51 N=-({3'-fluoro-4'-{(6-fluoroc-1, 3-benzotiazol-2-il)amino]bifenil-
4- il}carbonil)-3-metil-L-valina

52 N-(§{3'-fluoro-4'-{ (6-fluoro-1, 3-benzotiazol-2-il)amino)-3-
metoxibifenil-4-il}carbonil)-3-metil-L-valina

53 4-cloro-N-({4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)fenilalanina

54 Acido(2S)-ciclohexil[({4'~[(6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)amino]acético

55 Acido [({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)amino] (tetrahidro-2H-piran-4-il)acético

56 Acido [1-(tert-butoxicarbonil)piperidin-4-il][({4'-[(6-fluoro-

1, 3-benzotiazol-2-il)amino]bifenil-4-il}carbonil)amino]acético
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Ejemplo Nombre de IUPAC
No.
Acido [l-(tert-butoxicarbonil)piperidin-3-il}[({4'-
57 [(6-fluoro-1, 3-benzotiazol-2- il)aminolbifenil-4-
il}carbonil)amino]acético
58 Acido {[({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]
bifenil-4- il}carbonil)amino] (piperidin-3-il)acético
Acido 1-({3'-fluoro-4'-[(6-fluoro-1,3~benzotiazol-2-
59 il)amino]lbifenil-4- il)carbonil)piperidina-2-
carboxilico
Preparacién de Compuestos Intermediarios ga la Férmula (XIII)

por el Matodo C

Int.:madinr?o XIIXI-1l: N-[(4'—-aminobifenil~4~il)carbonil]-2-

metilalaninato de metilo

o COCHy

S5t
~ ¢

HaN

La preparacidn de N-[(4'-aminobifenil-4-

il)carbonil]-2-metilalaninato se describid mis adelante en el

Esquema de Reaccién 10.
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Esquema de Reaccién 10

Pauo 2
Paso 1
1(COCI),
5 O __HNO, 2 co,m
CH,

o] co,Mo Paso 3 0 CO;MQ

CH, . CH:
N
).,/K CHy F,f HCI ./.)L
0N

Paso 1. Preparaciétn de acido 4'-nitro-1,1'-bifenil-

10

4-carboxilico

o)

oo

N

Como se muestra en el Esquema de Reaccién 10, se le

20 agregd al 4&cido nitrico enfriado en hielo 4&cido 4-
bifenilcarboxilico (9.4 g, 20.0 mmoles), y la mezcla
resultante se agitdé con enfriamiento en un bafio de agua de
hielo durante lh. La mezcla se vertié en agua de hielo y se
filtré. El1 sélido recuperado se suspendié en etanol y se

25 calenté a reflujo durante 2 h. La mezcla se filtrd en



10

15

20

25

79

caliente, se lavé con etanol y se secd bajo alto vacio para
dar &cido 4-nitro-1,1'-bifenil-4-carboxilico (2.3 g, 47%).
RMN 'H (400 MHz, DMSO-ds) & 7.89 (d, 2H), 8.01 (d, 2H), 8.05
(d, 2H), 8.31 (d, 2H), 13.12 (d, 2H).

Paso 2. Preparacién de 2-metil-N-[{4'~nitrobifenil-

4-il)carbonil]alaninato de metilo

o CoLH

gJ%?ﬂ’
~ 4

ON

Como se muestra en el Esquema de Reaccidn, se
disolvié 4acido 10,4'-nitro-1,1'-bifenil-4-carboxilico {4.66
g, 19.2 mmoles) en cloruro de metileno (110 ml), y luego se
afiadié cloruro de oxalilo (2.51 ml, 28.7 mmoles), seguido por
3 gotas de N-N-dimetilformamida. La mezcla resultante se
agité a ta durante 45 minutos, se concentré bajo presién
reducida y se secé ademids bajo vacio durante 30 min. El
residuo se disolvié en cloruro de metileno (75 ml) y se
agregd por goteo a una mezcla de agua de hielo de clorhidrato
de 2-metilalaninato de metilo (3.83 g, 24.9 mmoles), cloruro
de metileno (75 ml), y trietilamina (6.68 ml, 47.9 moles). La
solucién resultante se agité a ta durante 1 h y luego a 55°C

durante 2 h. La mezcla se dejé enfriar a ta y luego se lavd
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con solucién de HCl acuvsa 1N (5 ml) y agua (2 x 20 ml). La
capa organica se separd, se secd (MgSO,;) y se concentrd bajo
presién reducida. El residuo se purificdé por cromatografia
instantédnea (sistema Biotage®, hexanos/EtOAc 4:1) para dar 2-
metil-N-[(4'-nitrobifenil-4-il}carbonil]alaninatec de metilo
(6.21 g, 95%). RMN 'H (400 MHz, CDCl3) & 1.73 (s, 6H), 3.82
(s, 3H), 6.89 (s amplio, 1 H), 7.69 (d, 2H), 7.77 (d, 2H),
7.92 (d, 2H), 8.31 (d, 2H); CL-EM m/z 342.9 (MH'), tiempo de

retencidén 2.98 minutos.

Paso 3. Preparacién de N-[{4'-aminobifenil-4-

il)carbonil]-2-metilalaninato de metilo

Como se muestra en el Esquema de Reaccién 10, a una
solucién de 2-metil-N-[(4'~nitrobifenil-4-
il)carbonil]alaninato de metilo (1.59 g, 4.6 mmoles) en
etanol al 85% (57 ml) se le agregd polvo de hierro (2.59 g,
46.4 mmoles) 7 solucién de HCl acuoso 2M (2.32 ml, 4.6
mmoles). La mezcla resultante se calentd a reflujo durante 2
h. La mezcla se filtrd luego a través de una almochadilla de

Celite® y se concentrd bajo presiédn reducida para dar N-[(4'-

D%
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aminobifenil-4-il)carbonil]-2-metilalaninato como un s6lido
amarillo (2.48 g, 99%). RMN H (400 MHz, DMSO-dz) & 1.44 (s,
6H), 3.57 (s, 3H), 5.33 (s amplio, 2H), 6.61 (d, 2H), 7.41
(d, 2H), 7.58 (d, 2H), 7.83 (d, 2H), 8.54 (s amplio, 1H); CL-

EM m/z 313.2 (MH"), tiempo de retencién 1.54 minutos.

Intermediario x;;;—z: N:;(4'-qninobifanil-l-il)carbonil]—y—

qotil—L—valiqato da matilo

O €O CH,

YEN%
C

HaN

Paso 1. Preparaciétn de N-metil-N-[(4'-nitro-1,1'-

bifenil-4-il)carbonil]-L-valinato de metilo

0 gOLCH,s

4E%
C

Se disolvid acido 4'-nitro-1,1'-bifenil-4-

O3N

carboxilico (0.50 g, 2.0 mmoles) en cloruro de metileno (25
ml) y luegc se agregé cloruro de oxalilo (0.27 ml, 3.1
mmoles), seguldo por una gota de N,N-dimetilformamida. La

mezcla resultante se calenté a 50°C durante 1 h, se concentrd
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bajo presiétn reducida y ademias se secd bajo vacio durante 30
min. El residuo se disolvidé en cloruro de metileno (20 ml) y
se agregd por goteo a una mezcla de agua de hielo de
clorhidrato N-metil-L-valinato de metilo (0.4B g, 2.6
mmoles), cloruro de metileno (50 ml) y trietilamina (1.44 ml,
10.2 mmoles). La solucién resultante se agitd enhielo durante
1 h y luego a ta durante la noche. La mezcla se diluyd con
cloruro de metileno y se lavd con Solucién de HCl acuosa 1N y
salmuera. La capa organica se separdé y se concentrd bajo
presién reducida. El1l residuo se purificdé por cromatografia
instantanea (sistema Biotage®, hexanos/EtOAc 3:1) para dar N-
metil-N-[(4'-nitre-1,1'-bifenil-4-il)carbonil]l-L-valinato de
metilo (0.70 g, 92%). RMN H (400 MHz, CDCl;) & 0.85 (dd, 3H),
1.06 (dd, 3H), 2.31 {(m, 1H), 3.02 (d, 3H), 3.77 (d, 3H), 3.94
(d, 0.5 H), 4.98 (d, 0.5 H), 7.52 (m, 2H), 7.64 (m, 2H), 7.72
(t, 2H), 8.27 (d, 2H); CL-EM m/z 371.2 (MH'), tiempo de

retenciédn 3.27 minutos.

Paso 2. Preparacién de N-[(4'-amino-1,1'-bifenil-4-

il)carbonil]-N-metil-L-valinato de metilo

O  GOCHy
A CHs

N
@ O CHy CH,

HaN

1\
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A una solucién de N-metil-N-[(4'~-nitro-1,1'-
bifenil-4-il)carbonil]-L-valinato de metilo (0.70 g, 1.9
mmoles) en etanol al 85% (20 ml) se le agregd polvo de hierro
(1.05 g, 18.9 mmoles) y solucidn de HCl acuosa 2N {(0.41 ml).
La mez¢la resultante se calenté6 a reflujo durante 2 h. La
mezcla luego se filtrd a través de una almohadilla de Celite®
y se concentrd bajo presién reducida. El residuo se disolvié
en cloruro de metileno, se lavdé con agua y salmuera, se secd
(NazS04) y se concentrd bajo presidén reducida para dar N-[(4'-
amino-1,1'-bifenil-4-il)carbonil]-N-metil-L-valinato de
metilo {0.49 g, 76%). RMN H (400 MHz, CD,OD) & 0.85 (dd, 3H),
1.06 (dd, 3H), 2.35 {m, 1H), 3.02 (d, 3H), 3.75 (d, 3H), 4.05
(d, 0.5 H), 4.78 (d, 0.5H), 6.78 (d, 2H}, 7.42 (m, 4H), 7.63
(d, 2H),; CL-EM m/z 341.3 (MH'), tiempo de retencién 2.37

minutos.

Intermediario XIII-3: N-| (4'-m:i_.no—1,1'—hifanil—4—

il)carbonil]-L-valinato de metilo

O  COCH,
g N/YCH;
oy

HzN

VY
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Paso 1. Preparaciétn de Metil-N-[(4'-nitro-1,1'-

bifenil-4-il)carbonil]-L-valinato

O  CO,CHy

H  CH,

J

O,N

Se disolvié acido 4'-nitro-1,1'-bifenil-4-
carboxilico (0.60 g, 2.4 mmoles) en cloruro de metileno (25
ml) y luego se agregd cloruro de oxalilo (0.32 ml, 3.7
mmoles), seqguido por una gota de N,N-dimetilformamida. La
mezcla resultante se calentdé a 50°C durante 1lh, se concentrd
bajo presién reducida y ademds se secd bajo vacio durante 30
min. El residuo se disolvié en cloruro de metileno (20 ml) y
se agregd por goteo a una mezcla enfriada en hielo de
clorhidrato de L-valinato de metilo (0.54 mg, 3.2 mmoles),
cloruro de metileno (20 ml} y trietilamina (1.74 ml, 12.3
mmoles). La solucién resultante se agitd en hielo durante 1 h
y luego a ta durante la noche. La mezcla se diluyé con
cloruro de metileno y se lavdé con solucién de HCl acuosa 1N y
salmuera. La capa orgadnica se separé y se concentré bajo
presién reducida. El1 residuo se purificdé por cromatografia
instanté&nea (sistema Biotage®, hexanos/EtOAc 2:1) para dar

metil-N-[{4'-nitro-1,1'-bifenil-4-il)carbonil]-L-valinato

IS
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(0.70 g, 80%). RMN 'H (400 MHz, CDsOD) & 1.06 (dd, 6H), 2.38
(m, 1H), 3.77 (s, 3H), 4.52 (d, 1H), 4.52 (d, 1H), 7.82 (d,
2H), 7.91 (d, 2H), 7.97 (d, 2H), 8.33 (d, 2H); CL-EM m/z

357.1 (MH'), tiempo de retencién 3.07 minutos.

Paso 2. Preparacién de N-[{4'-amino-1,1'-bifenil-4-

il)carbonil]-L-valinato de metilo

O COCH,

<A 8%
¢

HzN

A una solucidn de metil-N~[(4'-nitro-1l,1'-bifenil-
4-il)carbonil]-L-valinato (0.70 g, 1.9 mmoles) en etanol al
85% (20 ml) se le agregd polvo de hierro (1.09 g, 19.6
mmoles) y solucién de HCl acuosa 2N (1.0 ml). La mezcla
resultante se calenté.a reflujo durante 2 h. La mezcla lueéo
se filtrd a través de una almohadilla de Celite® y se
concentré bajo presién reducida. El residuo se disolvidé en
diclorometano y se lavdé con agua y salmuera, se secd {(Na,SO4),
y se concentrd® bajo presién reducida para dar N-[(4'-amino-
1,1'-bifenil-4-il)carbonil]-L-valinato de metilo (0.58 g,
90%). RMN 'H (400 MHz, CD;OD) & 1.03 (dd, 6H)}, 2.26 (m, 1H),
3.74 (s, 3H), 4.48 (d, 1H), 6.77 (d, 2H), 7.43 (d, 2H), 7.62
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(d, 2H, 7.83 (d, 2H); CL-EM M/z 327.1 (MH"), tiempo de

retenclién 2.27 minutos.

Intermediario XIII-4: N-[(4'-amincbifenil-4-il)carbonil]-N,2-

dimetilalaninato de nati;o

o GO CH
CH,

Negs

HaN

La preparacién de N-[(4'-aminobifenil-4-
il)carbonil]-N,2-dimetilalaninato de metilo se describe

delante del Esquema de Reaccién 11.

Es da Reaccién 1l

CO5CHy
CO,CH Paso 1 L Lcm

0
kCH, @ N,
N
® o
O.N
O CO,CH,
Pasoc 2’ Nkobc"':
i CH.
Fe / HCI| O @ CHy :

HN
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Paso 1. Preparacidn de N,2-dimetil-N-[(4"'-

nitrobifenil-4-il)carbonillalaninato de metilo

L
o UL

0N

Como se muestra en el Esquema de Reaccién 11, una
mezcla de 2-metil-N-[(4'-nitrobifenil-4-il)carbonil]alaninato
de metilo (1.32 g, 3.9 mmoles), hidruro de sodio (117 mg, 4.6
mmoles), y N,N-dimetilformamida (15 ml) se agitd durante 2 h
a ta. Se agregd yodometano (0.48 ml, 7.7 mmoles), y la mezcla
de reaccién se agitd durante la noche a ta. Se agregd agua
(30 ml), y la mezcla se extrajo con acetato de etilo (2 x 10
ml). Los extractos combinados se evaporaron a sequedad, y el
producto crudo se purificé por cromatografia instantanea
(Biotage®, hexanos/EtOAc 4:1) para dar N,2-dimetil-N-[(4'-
nitrobifenil-4-il)carbonil]alaninato de metilo como un sélido
blanquecino (1.29 g, 94%). RMN 'H (400 MHz, DMSO-ds) & 1.47
(s, 6H), 2.93 (s, 3H), 3.58 (s, 3H), 7.52 (d, 2H), 7.84 (d,
2H), 7.98 (d, 2H), 8.30 (d, 2H); CL-EM m/z 356.9 (MH"),

tiempo de retencién 2.98 minutos.

N
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Paso 2. Preparacién de N-[{4'-aminobifenil-4-

il)carbonil]-N,2-dimetilalaninato de metilo

o $0xCHy
CHy

‘S
O g] CHs

HaN

Como se muestra en el Esquema de Reaccidén 11, a una
solucién de N,2~-dimetil-N-[(4'-nitrobifenil-4-
il)carbonil]alaninato de metilo (1.92 g, 5.4 moles) en 85%
etanol (50 ml) se le agregd polvo de hierro (3.01 g, 53.88
mmoles) y solucién de HCl acuosa 2M (2.69 ml, 5.4 mmoles). La
mezcla resultante se calenté a reflujo durante 2.5 h. La
mezcla se filtrd a través de una almohadilla de Celite® y se
concentrd bajo presion reducida para dar N-[(4'-aminobifenil-
4-jl)carbonil] -N,2-dimetilalaninato de metilo como un sélido
amarillo (1.44 g, 82%). RMN H (400 MHz, DMSO-ds) & 1.42 (s,
6H), 2.94 (=, 3H), 3.57 (s, 3H), 5.30 (s amplio, 2H), 6.61
(d, 2H), 7.31-7.40 (m, 4H), 7.58 (d, 2H); CL-EM m/z 327.2

(MH*), tiempo de retencién 1.84 minutos.

v
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Intermediario XIII-5: H-[}"-apino-3-natilbi£enil-4-

il)ca:bonil!-h—valinatp de metilo

C
o Ha o,
e S
e
HN
Paso 1. Preparacidn de acido 3-metil-4'-
nitrobifenil-4-carboxilico
O

e

3-metil-4'-nitrobifenil-4-carboxilato De metilo
(0.70 g, 2.1 mmoles) se suspendid en THF (5 ml), MeOH (5 ml)
y agua (2.5 ml) y se afadié NaOH (0.41 g, 10.3 mmoles). La
mezcla de reaccién se calentdé a 50°C durante 3 h. Al
enfriarse a ta, la mezcla de reaccién se concentrd al vacio y
se purificé por CLAR de fase inversa para dar 0.498 g (94%)
del compuesto de] titulo. RMN H (400 MHz, DMSO-ds) & 2.62 (s,
3H), 7.62-7.68 (m 2H), 7.91-8.05 {(m, 3H), 7.18 (t, 1H}, 8.31

(d, 1H).
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Paso 2. Preparacidén de N-[{3-metil-4'-nitrobifenil-

4-il)carbonil]-L-valinato de metilo

CHy _CH,
o)
g N’p(o‘CH,
@ cul;I ©
O,N
Se disolviéd acido 3-metil-4'-nitrobifenil-4-

carboxilico (0.50 g, 1.0 mmoles) en cloruro de metileno (10
ml) y luego se agregd cloruro de oxalilo (0.25 ml, 0.29
mmoles) seguido por una gota de DMF. La mezcla resultante se
agité a 50°C durante 45 min y luego se concentrd bajo presién
reducida. El residuo se disolvié en cloruro de metileno (5
ml) y se agregdé por goteo a una mezcla enfriada en hielo de
clorhidrato de éster metilico de L-valina (0.39 g, 2.3
mmoles), cloruro de metileno {10 ml) y trietilamina (1.08 mg,
7.75 mmoles). La solucién resultante se agitd a ta durante 18
h. La mezcla se concentrd bajo presidn reducida, y el residuo
se purificé por cromatografia en columna (50% EtOAcC en
hexanos). Esto dio 0.653 g (91%) del compuesto del titulo.
CL/EM m/z 370.9 (MH'), tiempo de retencién 3.29 min. RMN ‘H
{400 MHz, CD;Cl,) & 1.06 (dd, 6H), 2.32-2.39 (m, 1H), 2.55 (s,
3H), 3.78 (s, 3H), 4.71-4.78 (m, 1H), 6.33 (d, 1H), 7.42-7.52

(m, 3H), 7.82 {(d, 2H), 8.26 (d, 2H).
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Paso 3. Preparacién de N-[(4'-amino-3-metilbifenil-

4-il)carbonil]-L-valinato de metilo

gn, CHy
O CHy
HaN

El polvo de hierro (0.79 g, 1.4 mmoles) se agregd a
una solucién de N-[(3-metil-4'-nitrobifenil-4-il)carboni])-L-
valinato de meti’o (0.65 g, 1.4 mmoles) en etanol (20 ml). Se
agregé HCl1l concentrado (0.71 ml, 1.4 mmoles), y la mezcla se
calenté a reflujo durante 1 h. Al enfriarse a Ta, la mezcla
ge filtrd a través de una almohadilla de Celite®, vy el
filtrado se concentré a vacio. El material se purificdé por
cromatografia en columna (33% EtOAc en hexanos), dando 0.50 g
(cuantitativa) del compuesto del titulo. CL(EM m/z 341.1
(MH*), tiempo de retencién 2.19 min. RMN H (400 MHz, CDxClj)
5 1.06 (dd, 6H), 2.32-2.39 (m, 1lH), 2.50 (s, 3H), 3.78 (s,
3H), 4.71-4.78 (m, 1H), 6.33 (d, 1H), 6.78 (d, 2H), 7.38B-7.44

(m, 5H).

a5
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Intermadiario XIII-6: N-[(4'-amino-3-matoxibifenil-4-

il)ca:bonil]-h-valinato de metilo

CHy o,

o)
S
CH
HN ’
Paso 1. Preparacién de acido 3-metoxi-4'-

nitrobifenil-4-carboxilico

Se suspendié 3-metoxi-4'-nitrobifenil-4-carboxilato
de metilo (0.35 g, 0.57 mmoles) en THF {6 ml), MeOH (6 ml) y
agua (3 ml) y se agreqgé NaOH {(0.19 g, 4.9 mmcles). La mezcla
de reaccién se calentd a 50°C durante 3 h. Al enfriar a ta,
la mezcla de reaccidén se concentré bajo presidén reducid y se
acidificé con HCl 2N. El sélido resultante se recuperé por
filtracién y se secd en un horno a vacio de 40°C, dando 0.28

g (cuantitativo) del compuesto del titulo. RMN 'H (400 MHz,
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DMSO-dg) & 3.90 (s, 3H), 7.35-7.41 (m, 2H9, 7.77 (d, 1H),
8.03 (d, 2H9, B.36 (d, 2H).

Preparacién de N-[ (3-metoxi-4'-nitrobifenil-4-

il)carbonil]-L-valinato de metilo

Se disolvid acido 3-metoxi-4'-nitrobifenil-4-
carboxilico (0.28 g, 1.0 mmoles) en cloruro de metileno 810
ml), y luego se agregbé cloruro de oxalilo (0.13 ml, 1.51
mmoles), seguido por una gota de DMF. La mezcla resultante se
agitd a 50°C durante 45 min y luego se concentrd bajo presién
reducida. El residuo se disolvid en cloruro de metileno (0.21
g, 1.2 mmoles), cloruro de metileno (10 ml) y trietilamina
(0.57 ml, 4.1 mmoles). La solucién resultante se agitd a ta
durante 18 h. La mezcla se concentrdé bajec presidén reducida, y
el residuo se purificdé por cromatografia en columna (33%
EtOAc en hexanos). CL/EM m/z 387.0 (MH'), tiempo de retencién
3.40 min. RMN 'H (400 MHz, CD,Clp) 5 1.05 (t, 6H), 2.32-2.39
(m, 1H), 3.78 (s, 3H), 4.10 (s, 3H), 4.71-4.78 (m, 1lH), 7.22
(s, 1H), 7.38 (d, 1H), 7-80 (d, 2H), 8.22-8.37 (m, 4H).

A%
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Paso 3. Preparacibén de N-[{(4'-amino-3-

metoxibifenil=-4-il)carbonil)]-L-valinato de metilo

0

Se agregd® polvo de hierro (0.35 g, 6.2 mmoles) a
una solucién de N-[(3-metoxi~4'-nitrobifenil-4-il)carbonil]-
L-valinato de metilo (0.30 g, 0.62 mmoles) en etanol (10 ml).
Se agregd HCl concentrado (0.31 ml, 0.62 mmoles), y la mezcla
se calentd a reflujo durante 1 h. Al enfriar a ta, la mezc¢la
se filtré a través de una almohadilla de Celite®, y el
filtrado se concentrdé a vacio. El material se purificdé por
cromatografia en columna (33% EtOAc en hexanos), dandoc 0.296
g (cuantitativo) del compuesto del titule. CL/EM m/z 357.2

(MH*), tiempo de retencién 2.34 min.

Intermadiario XIII-7: N-[(4'-amino—3-clorocbifenil-4-

il)carbonil] -L-valinato de metilo

OGHa CH,
Sy
H o
J "
HzN

1A
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Paso 1. Preparacidédn de acido 3-cloro-4'-

nitrobifenil-4-carboxilico

Se suspendid 3-cloro-4'-nitrobifenil-4-carboxilato
de metilo (0.50 g, 1.4 mmoles) se suspendidé en THF (6 mL),
MeOH (6 ml} y agua (3 ml) y se agregd NaOH (0.27 g, €.9
mmoles). La mezcla de reaccién se calentd a 50°C durante 3 h.
Al enfriarse a ta, la mezcla de reaccidén se concentrd bajo
presién reducida y se acidificé con HCl1 2N. El1 sélido
resultante se recuperé por filtracién y se secé en un horno
de vacio a 40°C, dando 0.315 g (83%) del compuesto del
titulo. RMN 'H (.00 MHz, DMSO-ds) & 7.81-8.10 (m, 5H), 8.21-
8.38 (m, 2H).

Paso 2. Preparacién de N-[(3-cloro-4'-nitrobifenil-

4-il)carbonil]-L-valinato de metilo

°CHIIC:
O,N

TN
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Se disolvié acido 3-cloro-4'-nitrobifenil-4-
carboxilico (0.31 g, 1.12 mmoles) en cloruro de metileno {10
ml), y luego se agregd cloruro de oxalilo (0.15 ml, 1.7
mmoles), seguido por una gota de DMF. La mezcla resultante se
agité a 50°C durante 45 min y luego se concentrd bajo presién
reducida. El residuo se disolvidé en cloruro de metileno (5
ml) y se agregd por goteo a una mezcla enfriada en hielo de
clorhidrato de éter metilico de L-valina (0.22 g, 1.3
mmoles), cloruro de metileno {10 ml) y trietilamina (0.62 ml;
4.5 mmoles). La solucién resultante se .agitdé a ta durante 18
h y luego se concentré bajo presién reducida. El residuo se
recogidé en EtOAc, se pasé a través de un tapdén de gel de
silice y se concentrd bajo presién reducida. Esto dio 0.305 g
(70%) del compuesto del titulo. CL/EM m/z 390.9 (MH'), tiempo
de retencién 3.30 min. RMN H (400 MHz, CD,Cl,} & 1.06 (dd,
6H), 2.32-2.39 (m, 1H), 3.80 (s, 3H9, 4.71-4.78 (m, 1H), 6.33
(d, i1H), 6.76 (d, 2H), 7.58-7.80 (m, 5H), B8.35 (d, 2H9.

Paso 3. Preparaciétdn de N-[(4'-aminoc-3-clorobifenil-

4-il)carbonil]-L-valinato de metilo

gHa CHy
O (o]
HgN
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Se agregd polvo de hierro (0.44 g, 7.8 mmoles) a
una solucién de N-[ (3-cloro-4'-nitrobifenil-4-il)carbonil]-L-
valinato de metilo (0.30 g, 0.78 mmoles) en etanol (10 ml).
Se agregd HCl concentrado (0.39 ml, 0.78 mmoles), y la mezcla
se calentd a reflujo durante 3 h. Al enfriarse a ta, 1la
mezcla se filtrd a través de una almohadilla de Celite® y el
filtrado se concentré a vacio. El material se purificd por
cromatografia en columna {33% EtOAc en hexanos), dando 0.25 g
(89%) del compuesto del titulo. CL/EM m/z #61.2 (MH'), tiempo
de retencién 2.36 min. RMN 'H (400 MHz, CD,Cl,) & 1.06 (dd,
6H), 2.32-2.39 (m, 1H), 3.80 (3, 3H), 4.71-4.78 (m, 1H), 6.82
(d, 3H), 7.40-7.74 (m, 5H).

Preparacién de Compuestos de la Formula ﬁI) por el Matodo C

Ejemplo 60: N-({4'-[(6-fluoro-1l,3-benzotiazol-2-il)amino]-3-

metoxibifenil-4-il)carbonil]-L-valina

>
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Paso 1.Preparacién de N-({4'-[({6-fluoro-1, 3-

benzotiazol-2-il)amino]-3-metoxi bifenil-4-il}carbonil)-L-

valinato de metilo vy N-({4'-[({6-fluoro-1, 3-benzotiazol-2-

il)amino]—3-metoxibifenil-4—il}carbonil)—L—valinato de butilo

Hy CHj

c
i 0
oo
Qe Y
N’LN ﬂlil éHa
H
gH: CHj
K N 0. _~._-CHy
O AT
N"'\N O éHl
H

Una mezcla de N-[{4'-amino-3-metoxibifenil-4-
il)carbonil]-L-valinato de metilo (0.05 g, 0.14 mmoles), 2-
cloro-6-fluorobenzotiazol (0.03 g, 0.14 mmoles), y l-butanol
(1.5 ml) se calentd a 60-70°C y luego HCl 4N en 1,4-dioxano
(0.02 ml, 0.07 mmoles) se agregd con agitacidn. La mezcla de
reaccién se calenté a 90°C durante 18 h. Al enfriarse a
ta, la mezcla de reaccidén se concentrdé bajo presidén reducida
y se purificé por CLAR (40-90% CHiCN en gradiente de H0/0.1%
TFA) . Esto dio 7 mg {10%) de N-({4'-[ (6-fluoro-

1, 3-benzotiazol-2-il)amino] -3-metoxibifenil-4-il}carbonil)-L-

3L
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valinato de metilo y 39 mg (51%) de N-({4'-[(6-fluoro-
1l,3-benzeotiazol-2~-il)amino]-3-metoxibifenil-4-il}carbonil)-L-

valinato de butilo.

Paso 2. Preparacién de N-({4'-[(6-fluoro-1, 3-

benzotiazol-2-il)amino]-3-metoxibifenil-4-il]jcarbonil)-L-

CHs cH,
o
cHoRe)

H

N-({4'-[(6-fluoro-1, 3-benzotiazecl-2-iljamino]~3-

valina

metoxibifenil-4-il}carbonil)-L-valinato de butile (0.02 g,
0.03 mmoles) se suspendié en THF (1 ml), MeCH (1 ml) y agua
(0.5 ml) y luego se agregé LiOH (0.01 g, 0.35 mmoles). La
mezcla de reaccién se calenté a 50°C durante 3 h. Al enfriar
ta, la mezcla de reaccidn se concentrd bajo presidn reducida
y se acidificé con HCl 2N. El sélido resultante se recuperd
por filtracién y se purificé por CLAR (15-.80% CH;CN
en gradiente de H;O/TFA 0.1%), dando 19 mg (91%) del
compuesto del titulo. CL/EM m/z 494.1 (MH'), tiempo de
reaccién 3.47 min. RMN 'H (400 MHz, CDOD) & 1.06

(d, GH), 2-32-2-39 (nl, IH)' 4-10 (S, 3H,, 4-60 (d.' IH)' 7-05
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(t, 1H), 7.35-7.58 (n, 4H), 7.60 (d, 2H), 7.80 (d, 2H), 8.05
{(d, 1H).
Tabla 3a. Ej los Preparativos de C estos de la Fbdrmula
(I) por el Maétodo C
o)
'S ("
ReSons
N" °N
H
Eenplo R' [ g R ,g:;;l.mnen. L .
No. (min) (M+H]
60 6-F OCH; | L-Val-OH 3.50 494.1
61 6-F CH; L-Val-OH 3.39 478.2
62 6- OCH, CH, L-Val-OH 3.21 490.2
63 H CH, L-Val-OH 3.24 460.2
64 6-i-Pr CH, L-Val-OH 3.65 502.2
65 6-Cl CH, L-Val-OH 3.59 494.2

qﬁw
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Ejemplo . o » ::;mm: CL-EM
No. \un, IM+H]"
% |7F CH, |L-ValOH 347 4782
67 7-Cl CH, L-Val-OH 3.62 4942
H OCH, L-Val-OH 337 476.1
69 H H L-Val-OH 339 446.2
70 H H D-Val-OH 321 4462
n 6-Cl OCH; | L-Val-OH 371 510.2
7 7-F OCH; | L-Val-OH 3.56 4542
73 7-Cl QCH, L-Val-OH 3.7 510.1
74 6-i-Pr OCH; L-Val-OH 3.717 518.2
(/] H Cl L-Val-OH .36 480.2
76 6-i-Pr Cl L-Val-OH 3.73 5222
KL 6-Cl Cl L-Val-OH 3.67 5509
78 1-F Cl L-Veal-OH 353 498.1
7 7-Cl Cl L-Val-OH 368 514.1
80 H OCH; | L-Leu-OH .87 4903
81 6- OCH, OCH;, L-Lew-OH 3.85 5203
52 6-Cl OCH, L-Leu-OH 4.19 524.3
) 4-CL6-F |OCH, |[L-Lev-OH 421 542.1
84 6-NO; OCH; | L-Leuv-OH 398 535.0
8 | 6(CH,)SO, | OCH, |L-Leuw-OH 3.54 568.2
] 6-i-Pr OCH; | L-Len-OH 424 5323

Tabla 3b. Nombres de la JUPAC de Compuestos en la Tabla 3a
Ejemplo Nombre de IUPAC
No.
60 N-({4'-[(6-flucoro~1, 3-benzotiazol-2-1l)amino]-3-
metoxibifenil-4-il}carbonil)-L=-valina
61 N-{{4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]-3-
metilbifenil-4-il}carbonlil)-L-valina
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o

Ejemplo Nombre de IUPAC

No.

62 N-{({4'-{(6-metoxi-il}carbonil)-L-valina 1, 3-
benzotlazol-2-il)amino]-3-metilbifenil-4-

63 N-{[4'-(1,3-benzotiazol-2~ilamino)-3-metilbifenil-4-
il]carbonil}-L- wvalina

64 N-({4'-[{6-isopropil-1, 3-benzotiazol-2-il)amino]-3-
metilbifenil-4- il}carbonil)-L-valina

65 N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]-3-
metilbifenil-4- il}carbonil)-L-valina

66 N-({4'-[(7-fluoro-1, 3-benzotiazol-2-il)amino] -3-
metilbifenil-4~ il}carbonil)-L-valina

67 N-{({4'-{(7-cloro-1, 3-benzotiazol-2-il)amino]-3-
metilbifenil-4- il}carbonil)-L-valina

68 N-{[4'-(1,3-benzotiazol-2-ilamino)-3-metoxibifenil-4-
il]carbonil}-L~ valina

69 N-{[4'-(I,3-benzotiazol-2-ilamino)bifenil-4-
il]lcarbonil}-L-valina

70 N-{[4'-(1,3-benzotiazol-2-ilamino}bifenil-4-
iljcarbonil}-D-valina

71 N-{({4'-[(6=cloro-1, 3~benzotiazol-2-il)amino]-3-
metoxibifenil-4- il}carbonil)-L-valina

72 N-{{4'-[(7-fluoro-1, 3-benzotiazol-2-il)amino]-3-
metoxibifenil-4- il}carbonil)-L-valina

73 N-{{4'-[(7-cloro-1, 3-benzotiazol-2-il)amino] -3-
metoxibifenil-4- il}carbonil)-L-valina

14 N-({4'-[(6-isopropil -1, 3-benzotiazol-2-il)amino]-3-
metoxibifenil~4- il}carbonil)-L-valina
N-{[4'-(1,3-benzotiazol-2-ilamino)-3-clorobifenil-4-

75 , A .
illcarbonil}-L- valina

76 N-({3-cloro-4'~[(6~isopropil-1, 3-benzotiazol-2-
il)amino]bifenil-4- il}carbonil)-L-valina

77 N-({3-cloro-4'-[ (6-cloro-1, 3-benzotiazol-2-
il)amino]bifenil-4- il}carbonil)-L-valina

78 N-({3-cloro-4'-[{7-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)-L-valina

19 N-({3-cloro-4'-[(7-cloro-1,3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)-L-valina

80 N-{[4'-(1,3-benzotiazol-2-ilamino)-3-metoxibifenil-4-
il]carbonil}~-L- leucina

81 N-({3-metoxi-4'-{ (6-metoxi-1,3-benzotiazol-2-

il)amino]bifenil-4- il}carbonil)-L-leucina
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Ejemplo Nombre de IUPAC
No.
82 N-{{4'-[(6-clcro-1, 3-benzotiazol-2-il)amino]-3-

metoxibifenil-4- il}carbonil)}-L-leucina

N-({4'-[(4-cloro-6-fluoro-1, 3-benzotiazol-2-

83 11) amino] -3-metoxibifenil-4-1il}carbonil) -L-leucina

84 N-({3-metoxi-4'-[(6-nitro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)-L-leucina

85 N-[{(3-metoxi-4'-{[6-(metilsulfonil)-1, 3-benzotiazol-
2- illamino}bifenil-4-il}carbonil]-L~leucina

86 N-({4'—-[{6-isopropil-1,3-benzotiazol-2-il)amino]-3-

metoxibifenil-4- il}carbonil)-L-leucina

Ejemplo 87: N({4'-[(6-metoxi-1l,3-benzotiazol-2-

il)amino]lbifenil-4-il}carbonil) -2-metilalanina

O COH

CHs—Q JcH,
Q N “cry
QNi ®

N
H

La preparaciédn de N~({4'-[(6-metoxi-1, 3-

benzotiazol-2-il)amino}-bifenil-4-il]Jcarbonil)-2-metilalanina

se describe mas delante del Esquema de Reaccidén 12.




10

15

20

25

104

Esquema de Reaccidn 12

1. n8uOH
O COCHy, 80°C

e o

o Qz,
2. NaOH
MeOH, THF

HoN

Q@ COH

CH"OQ.,i: T

Como se muestra en el Esquema de Reaccidén 12, una
mezcla de N-[(4'-aminobifenil-4-il)carbonil]-2-metilalaninato
de metilec (100 mg, 0.32 mmoles), 2-cloro-6-metoxibenzotiazol
(83 mg, 0.42 mmcles; comercialmente disponible), y l-butancl
(4.0 ml) se calentd a 90°C durante la noche. El solvente se
evapor6 bajo presién reducida para dar N-((4'-{(6-metoxi-1, 3~
benzotiazol-2-il)amino]lbifenil-4-il}carbonil) -2~
metilalaninato de metilo crudo; CL-EM m/z 476.2 (MH'), tiempo
de retencién 3.25 minutos.

El aminobenzotiazol intermediaric se disolvidé en

- metanol (0.4 ml) y tetrahidrofurano (0.4 ml). Se agregd

solucién de NaOH acuosa (2N, 0.64 ml, 1.28 mmoles) y la
mezcla se agitd a ta durante la noche. La mezcla se filtrb y
el filtrado se purificé por CLAR de fase inversa preparativa

(gradiente de agua/acetonitrilo, conteniendo 0.1% TFA) para

2238
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dar N-({4'-[(6-metoxi-1,3-benzotiazol-2-il)amino)l-bifenil-4-
il}carbonil)-2-metilalanina (58 mg, 39%). RMN 'H (400 MHz,
DMSO-dg) & 1.47 (s, 6H), 3.78 (s, 3H), 6.95 (d, 1H), 7.24 (s,
1H), 7.32 (d, 1H), 7.72-7.78 (m, 4H), 7.88 (d, 2H), 7.92 (d,
2H), B8.47 (s, 1lH), 10.27 (s, 1H); CL-EM m/z 462.5 (MH"),
tiempo de retencién 2.94 minutos.

Usando los métodos descritos antes y sustituyendo
los materiales de partida apropiados, los compuestos de la
Férmula (I) listados en la siguiente Tabla 4a, se prepararon

similarmente.

Tabla 4a. Ejemplos Preparativos de Compuestos de la Formula
I) por el Matodo C

o

= R*
R\\ /Nj\N @ @ R®

H Rz
£jempl CL-EA CL-EN
b ] . -
Ejemp o o - i Tpo. Ret .
No. (M+H]
{mln)
CHy CH,
87 6OMe |H H SN SeoH 2.94 462.4
H
CH; CH,
88 H H H ANSco.H 2.98 4322
H
9”3 CH3
9 6-Cl H H SN ScoH 331 466.5
H
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CL-EM
Ejemplo &l - R - Tpo. Rer. | CL-EM
No. IM+H]
(min)
. CH,
% |[H H H N:; CO,H 3.09 4322
CH,
_EHI CHa
21 H H H -.._,lq CO,H 333 460.2
CHy

Tabla 4b. Nombres de IUPAC de Compuestos en la Tabla 4a

Ejemplo Nombre IUPAC

No.

87 N-({4'-[(6-metoxi-1, 3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-2-metilalanina

88 N-{[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-
illcarbonil}=-2-metilalanina

89 N-({4'-[(6-cloro-1, 3-benzotiazol-2-il)amino]bifenil-
4-il}carbonil}-2-metilalanina

90 N-{[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-
il]jcarbonil}~N-metil-L-alanina

91 N-[[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-
illcarbonil}-N-metil-L-valina

Preparacidn da Intermediario V-1: 2-cloro[l,3]tiazoclo[4,5-

blpiridina

(;l::f)—cl

La preparacién

de 2-cloro(l,3]tiazolo(4,5-

blpiridina se describe después del Esquema de Reaccién 13.
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Esquama de Roacci@n 13

1. NMP, 150°C
cl cl S
X SnCl, HCI g
I ) o - (:[ K‘S)]\O/\
N"NO, MeOH N “NH; - -
2. ACOH

O X OO

Paso l: Preparacién de 2-amino-3-cloropiridina

SR

-

N~ “NH,

Una muestra de 3-cloro-2-nitropiridina (1.00 g,
6.31 mmoles) se disolvid en metanol (10 ml), se tratd con
cloruro de Estafio (II) (5.98 g, 31.54 mmoles) seguido por HCl
concentrado (2.63 ml, 31.54 mmoles). La mezcla de reaccidédn se
dejdé agitar durante la noche a ta. La soluciétn luego se
diluyé con acetato de etilo y se lavd con solucidédn de NaOH
IN. La fase organica luego se lavé con sclucién de NaHCO;
concentrada y se secd sobre Na»S0O4. La concentracidn a vaclo
dio el compuesto del titulo (510.0 mg, 63%). RMN 'H (400 MHz,

CD;CN) & 6.80 (m, 1H), 7.60 (d, 1H), 8.12 {(d, 1lH).
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Paso 2: Preparacidtn de (1l,31tiazolo[4,5-blpiridina-

2(3H)-tiona

l\,:)=s

N

El intermediario 2-amino-3-cloro-piridina (510 mg,
3.97 mmoles) se disolvié en l-metil-2-pirrolidinona (7 ml) vy
se tratd con etil xantato de potasio (953.9 mg, 5.95 mmoles).
La soluciétn se calenté a 150°C durante la noche. lLa solucién
se enfrié luego a ta y se tratd con acido acético glacial (1
ml) y se diluydé con agua {150 ml). El precipitado resultante
se filtrd y triturd con solucidn de agua/etanol 1:1. La torta
de filtro se suspendié luego en EtOAc. La concentracidén a
vacio dio el compuesto del titulo (650.0 mg, 97%). RMN !H
(400 MHz, DMSO-dg) & 7.25 (m, 1H), 8.11 (d, 1H), B8.35 (d,

1H).

Paso 3. Preparacién de 2-clorofl,3]ltiazolo[d,5-

b]lpiridina

(N\,I:/)—(:I

El intermediario {1,3]tiazoclo[4,5-b]lpiridina-2(3H)-
tiona (644.0 mg, 3.83 mmoles, polvo seco) se tratd con

cloruro de sulfucilo purc (3.08 ml, 38.28 mmoles) y se dejdé

2%
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agitar a ta durante la noche. La mezcla de reaccidn se enfrid

con agua y se extrajo con acetato de etileo. La capa orgdanica

se lavé con NaOH 1N, seguido por salmuera, y se secd sobre

NazS0,. La concentracidon a vacio dio el compuesto del titulo

(260.0 mg, 40%). CL/EM m/z 171.2 (MH'); tiempo de retencién

1.55 min. RMN *H (400 MHz, DMSO-dg) & 7.58 {(m, 1H), 8.62 {d,

1H), 8.78 (d, 1H).
Los siquientes intermediarios de la Férmula (V) se

prepararon usando el método anterior y cloro-nitro-piridina

comercialmente disponible apropiado como el material de
partida.
Tabla 5. Ej los de C stos de la Férmula (V)
Ejemplo Estructura CL/EM m/(MH") | Tpo. Ret. (mim)
Intermediario N S, 2052 224
v-2 %;[ 2—Ci
N
Cl
Intermedlario F F 2394 2.64
v-3 S
F S
e
N N
Intermediario -3 1712 1.15
V-4 ﬂ:;l:&»—m
Intermediario Ny 3>_ 1712 2.13
v-5 u 2—Cl
#~N
Usando los métodos descritos en los procedimientos

provistos en la presente y sustituyendo los materiales de

3
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partida apropiados, compuestos de la Férmula (I), listados en

la Tabla 6 pueden prepararse similarmente.

Tabla 6. Ejemplos de Compuestos de la Foérmula (I)

o]
R‘
1
e L
3
N”kqu
R® R?
Eiemplo Q R e R R R
No.
9“3 CHy
9”2 NH H H H '\N COzH H
H
CHy CH,
s (N0 |6F [F H X com H
H
éHS CHj
4 o 6F F H “Nco.H H
H
CH
CHy. | 2cH,
95 S 6-OMe |H CH;, ; CH,
SN coH
“H
9% o 6CF, |F H L-Leuv-OH CH,
” o SCH, |F H L-Val-OH CH,
CH
CH3 SCHQ
% o sc1 |H c < CH,
S NTCOH
H
CH; CH,
L] S 6-F EF H 'RN CO4H g::CH:
H

Usando los métodos descritos en los procedimientos

provistos en la presente y sustituyéndolos materiales de
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listados en la Tabla 7.

Tabla 7a. Ejemplos de Compuestos

se prepararon cempuestos de la Férmula

"

Ejemplo - CL-EM Cl-EM
No. Estructura Tpo. Ret. [M+H]* Método
{min)
e o ‘ml.ral.
rz m
100 297 466.1 A
Quh:al.

101 ;:g 3.04 484.1 A

Qui:nl
102 f 30 484.1 A

SO

minl

297 466.1 A

248
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Edemplo C1-EM Cl-EM  |Método
No. Egtructura T. Ret.(min)] [M+H]"®
o OHQuiral
OoH
104 2.88 452.1 A
oes
o O.G‘?.ml
OH
105 .19 484.) A
AT
Quiral
H‘ ;m
106 348 494.1 A
oS
o Quiral
o ‘en,
OH
114 466.1 A
107
SO
Quiral
m
108 5 341 4762 A

%o
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Ejemplo CL-'EH CL-EM Método
Na. Eatructura Tpo. Ret. [M+H]
{min)
ne u"’ml.n.l.
OH
108 3.53 496.1 A
’O:}— F
F
c fuiral
oo,
OH
c
110 343 478.2 A
Boss
Quiral
Q e &
OH
111 F 3.52 482.2 A
el
Q
Nol
112 F 366 496.2 A
M0
Quiral
HC CH,
r?“a"
113 F 3.66 496.2 A

AL
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Ejemplo * CL-EM Tpo. CL-EM Método
No. Estructura Ret. {(min) [M+H]}+
Quiral
u CHy
OoH
114 F 367 496.2 A
Poss'
Quiral
OH
115 £ 3.53 4822 A
0
o u‘1’0“1::1
5 m
F
(31 3.3 4638.2 A
A0
.wh:ll
o t
m
117 F 3.56 4942 A
0
Quiral
H'c CH' I
n OH
118 F 36 500.2 A

S

7L
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CL-EM CL-EM
Ejemplo Estructura Tpo. Ret. [M+H] + Método
No. {min)
Quiral
o CH,
OH

F

119 .72 5142 A
rj:j:?h- F
iral

e, 8&4“

“ OH
120 F 3.74 5142 A

O
ny Quiral

%“"

121 F 3.61 500.1 A
O
He Quiral
OH
122 F 347 485.1 A
Quiral

s

123 F 3.64 $12.1 A

Jecte

0



10

15

20

25

116

Ejemplo CL-EM CL-EM
No. Estructura Tpo. Ret. [M+H] + Método
{(min)
Quiral
cr,
o
124 427 548.2 A
A AL
loul.:al
WeX
125 4.56 562.2 A
E¥ostlat
Quiral
on
126 4.23 562.1 A
F
A AL
Quizal
“ O
oH
127 4.56 562.1 A
F
F&II}'“
H.j Quiral
m
128 445 562.2 A
AL
F
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Ejemplo CL-EM CL-EM Mérodo
No. Estructura Tpo. Ret. [M+H] +
(min)
Quiral
°
" gm
129 447 5602 A
O
F YO
Mﬂlinl
5 m
130 428 534.1 A
F
A A
Quiral
o
131 3.1 512.1 A
JCO-
HG m.‘minl
OH
132 3.57 480.1 A
-
Quiral
=
OH
133 7l 494.1 A

ALY

25l
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Ejemplo Método
CL-EM CL-EM
No. Estructura T. Ret.(min)| [M+H]+
Ciuiral
w
134 3.59 480.1 A
Bess
Quiral
e,
oM
135 3n 494.1 A
SO
ne "‘.ml.nl
oH
136 3.7 494.1 A
S
Quiral
HC
o CH,
[5'0"
137 363 498.1 A
A0
'Quira.l
<
138 3.65 498.1 A

A0
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[Ejemplo

F:r&m

CL-EM CL-EM
No. Estructura Tpo. Ret. [M+H]+ | Mérodo
{min)
HC Quiral
Bm
139 3.51 484.] A
SO0
Quiral
oM
140 36) 492.] A
SO0
Ke Quiral
o &%
141 3.78 5121 A
F
SO0
Sﬂl,nulnl
m
142 344 466.1 A
jos
aAAd
C.. .o, uiral
143 295 447.2 C
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Ejemplo CL-EM CL-EM
No. Estructura Tpo. Ret. (M+H|+ Métrodo
iy
Ic CH‘QILI:II.
— N coH
144 Q‘l 2.23 4472 C
N f
OH
F
u-l,m"“]‘
n-
145 Q:J\ 235 4472 C
Fﬁ im
Quiral
C -CH,
—F NI
CoH 332 533.2 C
146 N u:\u
Fi on
Quiral
| a4
e
147 th 225 465.2 C
Fiim
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Ejemplo CL-EM CL-EM Métod
No. Estructura Tpo. Ret, [M+H] + °
{min)
C._-CH, Quiral
CopH
148 Q;L 242 465.2 C
F
F
F‘:im
Quiral
ue, &
[+ ] 2
m
149 3.27 498.1 A
ﬂ}—n F
iral
(o]
OH
150 3.53 496.1 A
F
A0
F
F
OH
151 349 5222 A
((I}—n F
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Ejemplo CL-EM CL-EM Método
No. Estructura Tpo. Ret. (M+H] +
{min)
Quiral
o CH,
OH
152 3.51 494.1 A
F
O
Quiral
Q ‘
m
153 3.67 5082 A
F
SO
Quiral
oH
154 3.54 516.] A
F
O
Quiral
ne, S
OH
155 3.24 480.2 A
0
e \’wlﬂl
o ]
N
o,
156 346 4782 A
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Ejemplo

CL-EM CL-EM
Ne. Estructura Tpo. Ret. (M+H]+ Método
{min)
OH
%-n
157 3.16 462.1 A
13-
o ,~ Quiral
o,
CH,
158 OH 3.55 508.1 A
Fosg
F
Q F
OH
159 3.41 504.1 A
A0
Quiral
) oo,
[+ )]
160 342 4762 A
O
Quiral
w
161 5 1.59 4902 A

AL
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ZAN

.Ejemplo

CL-EM CL-EM Método
No. Eatructura Tpo. Ret. [M+H] +
{min)
Quiral
o
oH

162 347 4982 A

OO

o HCy - awaral
&m

163 3.72 532.2 A

F }—H F

F

G'utl.l.
o
164 3.87 546.2 A
A /(I}_
n{ﬁirﬁl
o
on

165 3.74 5322 A

OO

Fr

HC, Quiral
Q
oH

166 384 546.2 A
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Ejemplo CL-EM * CL-EM Métedo
No. Estructura Tpo. Ret. [M#H] +
{(min}
CH, (Qlral
#m
167 36 518.2 A
F }_H F
F
Wiicas
OH
168 346 546.2 A
okl
(mm
o5
oH
169 3.74 5442 A
F‘ﬁ}_ C I
" u‘s‘ﬂuinl
OH
170 366 5142 A
Quiral
9 o,
oH
171 37 5282 A

O
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20

'l-:j enplo Estructura CL-EM CL~EN Métode

No. Tpa.Ret. {min} [ [M+H]+

Quiral

e
172 3.468 514.2 A
P, L0
HC Quizal
QH
173 3.n 328.2 A
‘:TC[}_
o, quiral

oM

174 3.54 500.2 A
Fs ,[I}_
wvaussal
OH
175 3.78 528.2 A
wuitsl

OH

176 3.68 526.2 A
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Ejemplo

CL-ENM CL-EM Método
No. Escructura Tpo. Ret. [M+H] +
{min)
HC o, Quiral
oH
177 3.74 506.2 A
n.cn(:[}'
Quiral
u{f:*
oH
178 358 520.2 A
ua;(I}
) 1ral
oH
179 3.75 506.2 A
mIEI}-u ’
S oy .Gu:al
m
180 3.62 492.2 A
e
H
181 3.87 520.2 A

a
...cn(I}—u
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Ejemplo CL-EM CL-EM Método
No. Estructura Tpo. Ret. [MiH] +
{min)
Quliral
wCH,
OH
182 3.87 520.2 A
w2
Quiral
1=
183 an 518.2 A
Quiral
on°
184 3.37 529.2 A
Faﬁ}—“
F HO. ,EF
iral
| OH
185 3.23 515.2 A
F }'
F
E F




10

15

20

25

129

Ejemplo CL-EM CL-EM Método
No. Estructura Tpo. Ret. [M+H] +
(min)
Quiral
e
% L4,
186 f 335 529.2 A
F{G}_
mTE‘
g.g.mirll
i m
187 1.11 5052 A
Poes
F
'OTLFF
Ouiral
»CH,
oM
188 335 529.2 A
mrgF
Quiral
3.25 5272 A
189 ] ['i}-
ranF
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CL-EM

CL-EM

Ejemplo Estructura Método
No. Tpo. Ret. [M+H] +
{min)
Quiral
H,
=]
1o
190 343 5472 A
Fai.‘;[}_u F
HOIEE
iral
o
H OH
191 i3 533.2 A
’Z&}_u F
F
Fiim
H,C c Quiral
(o] 2 OE"
0
192 34 547.2 A

F
F
Y o
F

F
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Ejemplo CL-EM CL-EM Método
No. Estructura Tpo. Ret. ‘[M+H] +
{(min)
Quiral
o CH,
H OH
193 3.17 5192 A
Fs ,(I i}_ F
Fr
F ii
F OH
F
Quiral
u CHy
OH
194 3.42 547.2 A
F }_N F
F
£
F‘\J :'on
F
o, Quiral
CO,H
S
195 2.7 499.1 C
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132

Ejemplo No. Nombres de IUPAC

N-({4'-[(6-Fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-

100 ) . .
il}carbonil)-L- aleotreonina

101 N-({3'-Fluoro-4'-[{6-fluoro-1, 3-benzotiazol-z-
il)amino]bifenil-4- il}carbonil)-L-alotreonina

102 N-({3'-Fluoro-4'-[ (6-fluoro-1, 3-benzotiazol-2-
il)aminolbifenil-4- il}carbonil)-L-treonina
N-({4"'-[({6-Fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-

103 \ . .
1l}ecarbonil)-L- treonina

104 N-({4'-[{6-Fluoro-1, 3-benzotiazol-2-il)aminoc]bifenil-4-
il}carbonil)-L- serina

105 N-{{3'-Fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-
ilyamino]bifenil-4- il}carbonil)-0-metil~L-serina

106 3-Ciclopropil-N-({3'-fluoro-4'~[ (6-fluoro-1, 3-benzo-
tiazol-2- il)amino]bifenil-4-il}carbonil)-L-alanina

107 N-{{4'-[({6~Fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)- O-metil-L-serina

108 3-Ciclopropil-N-({4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil- il}carbonil)-L-alanina 4-

109 N-({3'-Fluoro-4'~-[{6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4- il}carbonil)-N-metil-L-valina

110 N-({4'-[ (6-Fluoro-1, 3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)- N-metil-L-valina

111 N-((3-Fluoro-4'-{{(6-fluoro-1, 3-benzotiazol-2-
il)aminolbifenil-4- il}carbonil)-L-valina

112 N-({{3-Fluoro-4'-[ (6-fluoro-1, 3-benzotiazocl-2-
iljamino]bifenil-4- il}carbonil)-L-leucina

113 N-({3-Fluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4- il)carbonil)-3-metil-L-valina

114 N-{{3-Fluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)amino)bifenil-4- il}carbonil)}-L-iscoleucina

115 N-{{3-Fluoro-4'~[ (6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4- il}carbonil)~L-norvalina

116 Acido (2S8)-2-[({3-fluoro-4'-[(6-fluoro-1, 3-benzo-
tiazol-2-il)amino]lbifenil4.il}carbonil)amino]butanoico

117 3-Ciclopropil-N-({3-fluoro-4'-[{6-fluoro-1, 3-
benzotiazol-2-il)amino]bifenil-4-il}carbonil)-L-alanina

118 N-({3,3"'-Difluoro-4'~[(6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4-~ il}carbonil)-L-valina

119 N-({3,3'-Difluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)aminojbifenil-4~- ‘il}carbonil)-L-leucina

120 N-{{3,3"'-Difluoro~4'-{ (6-fluoro-1, 3-benzotiazol-2-

il)amino]lbifenil-4- il)carbonil)-3-metil-L-~valina

o6
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121 N-{{3,3'-Difluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-L~norvalina

122 Acido(2S)-2-[{{3,3'-Difluoro-4'-[ (6-fluoro-1, 3-benzo-tiazol-2-
il)amino]bifenil-4-il}carbonil)amino]butanoico

123 3-Ciclopropil-N-({3,3'-difluoro-4'-[ (6-fluoro-1, 3-ben-zotiazol-2-
il)amino]biofenil-4-il}carbonil)-L-alanina

124 N-[{3'=Fluoro-4'-{[6-{trifluorometoxi)-1, 3-benzotiazol-2-
illamino}bifenil-4-il)carbonil]-L-valina

125 N-[{3'-Fluoro-4'-{[6-(trifluorometoxi) -1, 3-benzotiazol-2-
ilaminocjbifenil-4~-il)carbonil-L-leucina

126 N-[{3'-Fluoro~-4'-{[6=-{trlfluorometoxi)-1, 3-benzotiazol-2-
il)amino}bifenil-4-il)carbonil]-L-norvalina

121 N-[{3"-Fluoro-4'~{[6-{trifluorometoxi)-1,3-benzotiazol-2-
il]amino}bifenil-4-il)carbonil] -L-isoleucina

128 N-[{3'"~-Fluoro~4'-{{é-(trifluorometoxi)=-1,3-henzotiazol-2-
il]amino,;bifenil-4-il)carbonil)-3-metil-L-valina

129 3-Ciclopropil-N-[(3'-fluoro-4'-{[6-(trifluorometoxi}-1,3-
benzotiazol-2-il]amino}bifenil-4-il)carbonil]-L-alanina

130 Acido (25)-2-{[{3'-Fluoro-4'-{[6-(trifluorometoxi)-1,3-
benzotiazol-2- iljamino}bifenil-4-il}carbonil]amino} butanoico
N-({4'-[(6-cloro-1, 3-benzotiazol-2-il)amino]-3'-fluorobifenil-4-

131 \ ,
il}carbonil)=-L-leuclna
N-({4'-[(6=cloro-1, 3-benzotiazol-2-il)amino]bifenil-4-

132 \ . ]
illcarbonil)- L~valina
N-({4'-[(6-cloro-1, 3-benzotiazol-2~il)amino}bifenil-4-

133 . . .
il}carbonil)- L-leucina
N-({4'-[{6-cloro-1, 3-benzotiazol-2-il)amino)bifenil-4-

134 . . .
il}carbonil)- L-norvalina
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]bifenil-4-

135 \ \ . \
il}carbonil)- L-isoleucina

136 N-({4'-[(6-cloro-1,3~benzotiazol-2-il)amino]bifenil~4-
il}carbonil)=3- metil-~L-valina
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino}-3'-fluorobifenil-4-

137 " '
il)carbonil)-L-valina
N-{{4'-[6-cloro-1,3-benzotiazol-2-il)amino]-3"'-fluorobifenil-4-

138 . .
i1l}carbonil)-L-norvalina

139 Acido (28)-2-[({4'-[{6-cloro-1,3-benzotiazol-2-il}ami-no]-3*'-
fluorobifenil-4-11}carbonil)amino]butanoico

140 N-{{4'-[(6-cloro-1, 3-benzotlazol~-2-il)amino]bifenil-4-
il}carbonil)-3- ciclopropil-L-alanina

141 N-({4'-[ (6-cloro-1, 3-benzotiazcl-2-il}amino]-3'-fluorobifenil-4-
iljcarbonil)-3-metil-L-valina

142 Acido (25)-2-[({4'-[(6-cloro-1,3-benzotiazol-2-il}amino]bifenil-
4- il}carbonil)aminc}butanoico

143 Trifluoroacetato de N-{[4'-([1,3]tiazolo[5,4-b]piridin-2-

ilamino)bifenil-4-il]carbonil}-L- valina




10

15

20

25

134

ac2

Elemplo
No.

Nombres de IUPAC

Trifluorcacetato N-{(4'-([1,3)tiazolo[4,5-c]piridin-2-ilamino)bifenil-

144 14 i1)carbonil}-L- valina

145 Trifluoroacetato N-{[4'-{[1,3)tiazolo{4,5~b]piridin-2-ilamino)bifenil-~
4-il)carbonil}-L- valina .

146 Trifluoroacetato N-[{3'-Fluoro~4'-{[6-(trifluoromecil}[1, 3]
tiazolo[4,5-b)piridin-2- il]amino}bifenil-4-il)carbonil]-L-valina

147 Trifluoroacetato N-{[3'-Fluoro-4'-{[1,3]tiazolo4,5-c]piridin-2-
ilamino)bifenil-4- illcarbonil}-L-valina

148 Trifluoroacetato N-{[3'-Fluoro-4'-{[1,3]tiazolo[4,5-b]piridin-2-
ilamino)bifenil~4~- il]carbonil}-L-valina

149 N-{{3'=Fluoro=-4'~[ (6=-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-0-metil-L-alotreonina

150 N-({3'~Fluoro-4'-[({6-flucro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-N-metil-L-norvalina

151 |Acido 4,4,4-Trifluoro-2-[{{3'-fluoro-4'-[(6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil}amino]butanoico

152 N-{{3'-Fluoro-4'-[ {6-fluoro-1, 3-benzotiazol-2-il)amino)bifenil-4-
il}carbonil)-4-metileno-L-norvalina

153 3-Ciclobutil-Y-{(3'-fluoro-4'-[ (6-fluoro-1, 3~benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-L-alanina

154 Acido (2S)-[({3'-Fluoro-4'-[(6-fluoro-1, 3~-benzotiazol-2-il)amino]
bifenil-4-il)carbonil)amino] (fenil)acético

I55 N-({4'-[{6-Fluoro~1,3-benzotiazol-2-il}amino]bifenil-4-il}carbonil)-
0-metil-L-alotreonina .

156 N-{{4'~[({6-Fluoro-1, 3-benzotiazol-2-il)amino]lbifenil-4-il}carbonil)-
N-metil-L-norvalina

157 Acido 1-[({4'-[{6-Fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil) (metil)amino)ciclopropancarboxilico

158 Acido (4R)=-3-({4'-[(6-Fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-5,5-dimetil-1,3-tiazolidina-4-carboxilico

159 Acido 4,4,4-Trifluoro-2-[({4'-((6-fluoro-1, 3-benzotiazol-2-
il)amino)bifenil-4- il}carbonil)amino]butanoico

160 N-({4"~[(6-Fluoro-1, 3-benzotiazol-2-il)amino)bifenil-4-il}carbonil})-4-
mecileno-L-norvalina

16l 3-Ciclobutil-N-{{4'-[(6-fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-L-alanina

162 Acido {2S)-[({4'-[(6-Fluoro-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)amino] (fenil)acético

163 N-[{3'-Fluoro-4'-{[6-{trifluorometil)-1, 3-benzotiazol-2-
il}amino}bifenil-4-11)carbonil}-L-valina

164 N-[{3'-Fluoro-4'-{[6~(trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil]-L-leucina

165 N~-{ (3'-Fluoro-4'~{[6-{trifluorometil)-1,3-benzotiazol-2-

il]amino}bifenil-4-il)carbonil]-L-norvalina
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iGG N-[(3'-Fluoro-4'-{[6-(trifluorometil)-1, 3-benzotiazol-2-
illamino}bifenil-4-il)carbonil])-3-metil-L-valina
lgT Acido (25)-i-{[(3'-Fluoro-4'-{[6-(triflucrometil)-1, 3-benzotiazol-2-
il]amino}biferiil-4-il}carbonil]amino}butanoico
168 N-[(3'-Fluoro-4'-{[6~(trifluorometil})-1, 3-benzotiazol-2~
il]aminc}bifenil-4-il)carbonil]-L-iscleucina
169 3-Ciclopropil-N-[{3'-fluoro-4'-{[6-{trifluorometil)-1,3-benzotiazol-
2- il)amino}bifenil-4-il)carbonil]-L-alanina
170 N-({4'-{(6-(Trifluorometil)-1, 3-benzotiazol-2-il]amino}bifenil-4-
' il)carbonil}-L-valina
N-[(4'-{[6-(Trifluorometil)-1,3-benzotiazol-2-i])amino}bifenil]-4-
171 .
il)carbonil]-L-leucina
N-[{4"-({[6-(Trifluorometil}-1, 3-benzotiazol-2-il])amino)jbifenil-4-
172 . ) .
il)carboni]]~L-norvalina
173 3-Metil-N-[(4'-{[6-(trifluorometil) -1, 3-benzotiazol-2-
il]amino}bifenil-4-il}carbonil]-L-valina
174 Acido (25)-2-{({4'-{[6-(Trifluorometil)-1, 3-benzotiazol-2-
il]amino}bifenil-4-i]}carbonil]amino}butanoice
N-{(4'-{[6-{Trifluorometil)-1,3-benzotiazol-2-il]amino}bifenil-4-
175 ) . .
il)carbonil]-L-isoleucina
176 3-Ciclopropil-N-[({4'-{[6-(trifluorometil)~-1, 3-benzotiazol-2-
il]amino}bifenil-4-il)carbonil]-L-alanina
1717 N-{{3'-Fluoro-4'-[{6-isopropil-1, 3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)-L-valina
178 N-{{3'-Fluoro-4'-{|{6-isopropil-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-L-leucina
179 N-{{3'-Fluoro-4'-[ (6-isopropil-1, 3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-L-norvalina
180 Acido (2S)-2-[({3'-Fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)aminc)butanoico
181 N-({3'-Fluoro-4'-[{6-isopropil-],3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-3-metil-L-valina
182 N-({3'-Fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-L-isoleucina
183 3-Ciclopropil-N-({3'-fluoro-4'-[{6-isopropil-1,3-benzotiazol-2-
i])amino)bifenil-4-il}carbonil)-L-alanina
184 Trifluorcacetato N-[{4'-{[6-(Trifluorometil}[1,3]tiazolo[4,5-
b)piridin-2- illamlno}bifenil-4-il)carbonil]-L-leucina
185 Trifluoroacetato de N-[ (4'-{[6-(Trifluorometril) [1,3]}tiazolo[4,5-

b]lpiridin-2- il]Jamino}bifenil-4-il)carbonil]-L-norvalina
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185 Trifluoroacetato de N-[(4'-{[6-(Triflucrometil)[1,3]tiazolo[4,5-
blpiridin-2-il]lamino}bifenil-4-il)carbonil]~L-norvalina

186 Trifluoroacetato de 3-Metil-N-{{4'-{(6-(trifluorometil){l,3]
tiazolo(4,5-b]lpiridin-2-il]amino}bifenil-4-il)carbonil]-L-valina
Trifluoroacetato de dcido (2S)-2-{[{4'-{[6-{Trifluorometil)[1,3]

187 tiazolo[4,5-blpiridin-2-il]amino}bifenil-4-
il)carbonil]amino}butanoico

188 Trifluoroacetato de N-[(4'-{[6-(Trifluorometil)[],3]tiazolo[4,5-
blpiridin-2- il]amino}bifenil-4-il)carbonil]-L-iscleucina

189 Trifluorcacetato de 3-Ciclopropil-N-((4'-{[6-(trifluorometil)[1,3]
tiazolo[4,5-b]piridin-2- 1l]amino}bifenil-4-il)carbonil)-L-alanina

190 Trifluorcacetato de N-{{3'-Fluoro-4'-{(6-({trifluorometil}[1, 3]
tiazolo[4,5-b]lpiridin-2- il]amino}bifenil-4-il)carbonil)~L~leucina

191 Trifluoroacetato de N-[(3'-Fluoro-4'-{[6-(trifluorometil)il, 3)
tiazolo[4,5-b]lpiridin-2- il]amino}bifenil-4-il)carbonil}-L-norvalina
Trifluoroacetato de N-[(3'-Fluoro-4'-([6-(trifluorometil) {1, 3}

192 tiazolo[4,5-b]piridin-2- il]amino}bifenil-4-il)carbonil}-3-metil-L-
valina

193 Trifluoroacetato de acido (2S)-2-{[(3"-Fluoro-4'-{[6-
{trifluorometil) [1,3]tiazolo(4,5-b]piridin-2-
illamino}bifeni]-4-il)carbonil]amino}butanoico

194 Trifluoroacetato de N-((3'~Fluoro-4'-{[6-
(trifluorometil) [1,3]tiazolo(4,5-b)piridin-2-
il]amino}bifenil-4-il)carbonil] -L-isoleucina

195 Trifluoroacetato de N-({4'-{(7-cloro[l,3]tiazolo[5,4-c]piridin-2-
il)amino]-3'-fluorobifenil-4-il}carbonil)-L-valina

Métodos de Uso

Como se usa en la presente, en seguida se definen

varics términos.

Cuando se introducen elementos de 1la presente

invencién o las modalidades preferidas de 1la misma, los

articulos "un", "el" y "dicho" se pretende que sean uno ©

mis elementos. Los términos "que comprenden", "que incluyen"
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Y "que tienen" se pretenden que sean inclusivos y significan
que pueden ser elementos adicionales diferentes a los
elementos listados.

El término "sujeto" como se usa en la presente
incluye mamiferos (v.gr., seres humanos y animales).

El término “tratamiento" incluye cualquier proceso,
accidén, aplicaci6n, terapia o similares, en donde a un sujeto
que incluye a un ser humano, se le proporciona ayuda médica
con el objetivo de mejorar la condicién del sujeto, directa o
indirectamente, o disminuir la progresién de una condicién o
trastorno en el smujeto.

El término "terapia de combinacién" o "co-terapia"
significa la administracién de dos o mis agentes terapéuticos
para tratar una enfermedad, condicién /u otro trastorno.
Dicha administracién abarco la co-administracién de dos o més
agentes terapéuticos en una forma sustancialmente simulté&nea,
tal como en una sola cdpsula que tiene una relacibén fisica de
ingredientes activos o en miltiples céipsulas separadas para
cada agente inhibidor. Ademés, dicha administracién abarca el
uso de cada tipo de agente terapéutico en una forma
secuencial.

La frase "terapéuticamente efectiva" significa 1la
cantidad de cada agente administrado que lograréd la meta de
mejorar en una severidad de enfermedad, condicién y/o

trastorno, mientras que evita o reduce al minimo efectos
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laterales adversos asociados con el tratamiento terapéutico
dado.

El término "farmaceuticamente aceptable" saignifica
que el articulo al que se refiere es apropiado para usarse en
un producto farmacéutico.

Se espera que los compuestos de la F6rmula (I} de
esta invencién se valoren como agentes terapéuticos.
Consecuentemente, una modalidad de esta invencién incluye un
método para tratar las diferentes condiciones en un paciente
(incluyendo mamiferos) que comprenden administrar a dicho
paciente una composicidén que contienen una cantidad del
compuesto de la PF6rmula (I) que es efectiva para tratar la
condicién blanco.

Esta invencién se refiere a compuestos gque pueden
ser ltiles para la regulacién de consumo alimenticio {v.gr.,
estimulacién y supresib6n). Por ejemplo, un objeto de esta
invencién es proveer métodos para tratar obesidad e inducir
pérdida de peso en un individuo por administracién de un
compuesto de la invencién. E método de la invencién comprende
administrar a un individuo una cantidad terapéuticamente
efectiva de por lo menos un compuesto de la invencién o un
proférmaco de los miemos, que es suficiente para inducir
pérdida de peso. La invencién ademis comprende un método para
prevenir ganancia de peso en un individuo administrando una

cantidad de por lo menos un compuesto de la invencién, o un
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profdrmaco del mismo, gque es suficiente para prevenir
ganancia de peso.

La presente invencién se refiere al uso de los
compuestos de esta invencidén para el tratamiento de
enfermedades relacionadas con enfermedad incluyendo
dislipidemia asociada y otras complicaciones relacionadas con
obesidad y sgobrepeso tales como, por ejemplo, célculos
biliares por colesterol, enfermedad de la vesicula biliar,
gota, céncer (v.gr., colon, recto, préstata, genos, ovario,
endometrio, cérvix, vesicula biliar y dicto biliar),
anormalidades menstruales, infertilidad, ovarios
poliquisticos, osteocartritis y apnea del suefio, asi como
cierto nimero de otros usos farmacéuticos asociados con los
mismos, tales como al regulacién de apetito y c¢onsumo de
alimentos, dislipidemia, hipertrigliceridemia, Sindrome X,
diabetes tipo 2 (diabetes no dependiente de insulita),
enfermedades ateroesclerdticas tales como falla cardiaca,
hierlipidemia, hipercolesteremia, bajos niveles de HDL,
hipertensién, enfermedad cardiovascular (incluyendo
aterosclerosis, enfermedad cardiaca coronaria, enfermedad de
arterias coronarias e hipertensién), enfermedad
cerebrovascular tal como apoplejia y enfermedad del vaso
periférico. Los compuestos de esta invenciédn también pueden
ser itiles para tratar trastornoe fisiolSgicos relacionados

con, por ejemplo, regulacién de sensibilidad a la insulina,



10

15

20

25

140

respuesta inflamatoria, triglicéridos de plasma, HDL, LDL y
niveles de colesterol y similares.

Los compuestos de la Férmula (I) pueden
administrarse solos o en combinacién con uno o mis agentes
terapéuticos adicionales. La terapia por combinacién incluye
administracién de una scla formulacién de dosis farmacéutica
que contiene un compuesto de la Férmula (I) y uno o més
agentes terapéuticos adicionales, asi como la administracién
del compuesto de la F6érmula (I) y cada uno de los agentes
terapéuticos adicionales en su propla formulacién de dosis
farmacéutica separada. Por ejemplo, un compuesto de la
F6rmula (I) y un agente terapéutico puede administrarse al
paciente junto con una scla compoBicidén de dosis oral tal
como una tableta o cdpsula, o cada agente puede administrarse
en formulaciones de dosis orales separadas.

Cuando se usan 1las formulaciones de dosis
separadas, un compuesto de la F6rmula (I) y uno o mis agentes
terapéuticos adicionales pueden administrarse esencialmente
al mismo tiempnr (v.gr., concurrentemente) o en tiempos
accionados por separado (v.gr., secuencialmente).

Por ejemplo, un compuesto de la Fé6rmula (I) puede
usarse en combinacién con otras terapias y farmacos itiles
para el tratamiento de obesidad. Por ejemplo, los farmacos
anti-obesidad incluyen agonistas receptores adrenérgicos B-3

tales como CL 316,243; antagonistas canabinoides (v.gr., CB-

g7y
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l) tales como Rimonabant; antagonistas del receptor de
neurcpéptidos Y; inhibidores de neuropéptidos Y5; inhibidores
de apo-B/MTP; inhibidores de deshidrogenasa-1 1ll1-B-hidroxi
esteroidal; péptido YY3.3s o andlogos de los mismos: agonistas
de MCR4; agonistas de CCK-A; inhibidores de reabsorcién de
monoamina; agentes simpatomiméticos; agonistas de dopamina;
anilogos del receptor de hormona estimuladora de melanocitos;
antagonistas de hormona de concentracién de melanina;
leptina; andlogos de leptina; agonistas de receptores de
leptina; antagonistas de galanina; inhibidores de lipasa;
agonistas de bombesina; agentes tiromiméticos;
deshidroepiandrosesterona o andlogos de los mismos;
antagonistas de receptores de glucocorticoides; antagonistas
de receptores de orexina; factor neurot6fico ciliar;
antagonistas de receptores de ghrelina; antagonistas de
receptores de histamina-3; agoniscas de receptor de
neuromedina U; supresores de apetito, tales c¢omo, por
ejemplo, sibutramina (Meridia); e inhibidores de lipasa,
tales como, por ejemplo, orlistat (Xenical). Los compuestos
de la presente invencién también se pueden administrar en
combinacién con un compuesto de farmaco que modula digestidn
y/o metabolismo tales como féarmacoa que modulan termogénesis,
lip6lisis; movilidad del intestino, absorcién de grasas, y

Baciedad.

)
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Ademds de un compuesto de la F6rmula (I) puede
adminietrarse en combinacién con unc o mds de los siguientes
agentes para el tratamiento de diabetes o© trastornos
relacionados con diabetes incluyendo 1ligandos de PPAR
(agonistas, antagonistas), aecretagogo; de insulina,
sensibilizadores de insulina, compuestos de disminucién de
salida de glucosa hepética, e insulina y derivados de
insulina. Dichas terapias se pueden administrar antes de,
concurrentemente con, o después de administracidén de los
compuestos de la invencién. La insulina y derivados de
insulina incluyen formas de accién tanto larga como corta y
formulaciones de insulina. Los ligandos de PPAR pueden
incluir agonistas y/o antagonistas de cualquiera de 1los
receptores de PPAR o0 combinaciones de 1los mismos. Por
ejemplo, los ligandos de PPAR pueden incluir ligandos de
PPAR-a, PPAR-y, PPAR-3 o cualquier combinacién de dos o tres
de los receptores de PPAR. Los ligandos de PPAR incluyen, por
ejemplo, rosiglitazona, troglitazona y pioglitazona. Loa
fidrmacoe de sulfonilurea incluyen, por ejemplo, gliburido,
glimerpirido, clopropanida, tolbutamida, y glipizida. Los
inhibidores de a-glucosidasa que pueden ser (Gtiles para
tratar diabetes cuando se administra con un compuesto de la
invencién incluyen acarbosa, miglitol, y boglibosa. Losa
sensibilizadofes de insulina que pueden ser (Gtiles para

tratar diabetes incluyen agonistas de PPAR- y tales como
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glitazonas (v.gr., troglitazona, pioglitazona, englitazona,
MCC-555, rosiglitazona y s8imilares) y otros compuestos de
tiazolidinodiona y sin tiazolidinodiona, biguanidas tales
como metformina y fenformina; inhibidores de proteina
tirosina fosfatasa-1B (PTP-1B); inhibidores de dipeptidil
peptidasa IV (DPP-IV), e inhibidores 11 beta-HSD. Los
compuestos de disminucién de salida de glucosa hepética que
pueden ser (itiles para tratar diabetes cuando se administran
con un compuesto de la invencién incluyen antagonistas de
glucagon y metformina, tales como Glucofago y Glucofago XR.
Los Bsecretagogos de insulina gque pueden ser (Gtiles para
tratar diabetes cuando se administran con un compuesto de la
invencién incluyen farmacos de sulfonilurea y gque no son
sulfonilurea: GLP-1, GIP, PACAP, secretina, y derivados de la
misma; nateglinida, meglitinida, repaglinida, glibenclamida,
glimepirida, clopropamida, glipzida. GLP-1 incluye derivados
de GLP-1 con vidas medias mis largas que GLP-1 nativos, tales
como, por ejemplo GLP-1 derivatizados de &cidos grasos y
exendina.

Los compuestos de la invencién también se pueden
usar en métodos de la invencién en combinacién con f&rmacos
usados comlinmente para tratar trastornos de lipidos en
pacientes. Dichos farmacos incluyen, pero no estédn limitados
a inhibidores de HMG-CoA reductasa, &cido nicotinico,

compuestos de disminucién de &cido graso (v.gr., acipimox);
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farmacos de disminucién de 1lipidos (v.gr., ésteres de
estanol, esterol glucésidos tales como tiquesida vy
azetidinonas tales como ezetimibe), inhibidores de ACAT

(tales como avasimibe) secuestradores de &cido biliar,
inhibidores de reabsorcién de &cido biliar, inhibidores de
transporte de triglicéridos microsomales y derivados de &cido
fibrico. Los inhibidores de HMG-CoA reductasa incluyen, por
ejemplo, lovastacina, simvastatina, pravastatina,
fluvastatina, atorvastatina, rivastatina, itavastatina,
cerivastatina y 2ZD-4522. Los derivados de 4&cido fibrico
incluyen, por ejemplo, clofibrato, fenofibrato, benzafibrato,
ciprofibrato, beclofibrato, etofibrato y gemfibrozilo. Los
secuestradores incluyen, por ejemplo colestiramina,
colestipol, y derivados de dialquilaminocaquilo de un dextrano
entrelazado.

Los compuestos de la invenci6n también se pueden
usar en combinacién con farmacos anti-hipertensivos, tales
como, por ejemp.o, bloqueadores B, e inhibidores de ACE.
Ejemplos de agentes anti-hipertensivos adicionales para
usarse en combinacién con los compuestos de la presente
invencién incluyen bloqueadores de canal de calcio (Tipo L y
tipo T; v.gr., diltiazem, verapamil, nifedipina, amlodipina y
mibefradilo), diuréticos (v.gr., clorotiazida,
hidroclorotiazida, flumetiaida, hidroflumetiazida,

bendroflumetiazida, metilclorotiazida, triclorometiazida,
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politiazida, benztiazida, &cido etacrinico tricrinafeno,
clotalidona, furosemida, musclimina, bumetanida,
triamtreneno, amilorudo, espironolactona), inhibidores de
renina, inhibidores de ACE (v.gr., captopril, =zofenopril,
fosinopril, enalapril, ceranopril, cilazopril, delapril,
pentopril, quinapril, ramipril, lisinopril), antagonistas de
receptores de AT-1 (v.gr., losartan, irbesartan, valsartan),
antagonistas de receptor de ET (v.gr., sitaxsentan,
atrsentan, inhibidores de endopeptidasa neutral (NEP) ,
inhibidores de vasopepsidasa (inhibidores de NEP-ACE doble)
(v.gr., omapatrilat y gemopatrilat) y nitratos.

Los compuestos de la Férmula (I) también se pueden
utilizar, en forma de base libre o en composiciones, asi como
en investigacién y diagnésticos o como estédndares de
referencia analitica, y similares, que son bien conocidos en
la materia. Por lo tanto, la presente invencién incluye
composiciones que estdn comprendidas de un vehiculo inerte y
una cantidad efectiva de un compuesto de la F6rmula (I), o
una sal, o éster del mismo. Un vehiculo inerte es cualguier
material que no interactia con el compuesto gque seri portado
y que da soporte, medios de transporte, volumen material
rastreable y similares al compuesto que serd portado. Una
cantidad efectiva del compuesto es la cantidad que produce un
resultado ejerce una 1influencia en el procedimiento

particular que se estd llevando a cabo.
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Se anticipa que Be probar8 que las formas de
profdrmaco de esta invencién son (tiles en ciertas
circunstancias, y dichos compuestos también se pretende que
estén dentro del alcance de la invencidén. Las formas de
profirmaco pueden tener ventajas sobre los compuestos madre
ejemplificados en la presente, dado que son mejor absorbidos,
mejor distribuidos, penetran mAs facilmente al sistema
nervioso centra, son metabolizados o© eliminados méas
lentamente, etc. Las formas de proférmacoe también pueden
tener ventajas en la formulacién en términos de cristalinidad
© solubilidad de agua. Por ejempleo, los compuestos de la
invencién que tienen uno o mis grupos hidroxilo pueden
convertirse a é&pteres o carbonatos que tienen uno © méas
grupos carbonilo, hidroxilo o amino, que se hidrolizan a
valores de pE fisiolégicos ©o se separan por esterasas o
lipasas endSgenas in vivo (ver, por ejemplo, las Patentes de
E.U.A. Nos. 4,942,184; 4,960,7%0; 5,817,840; y 5,824,701,
todas las cuales se incorporan aqui por referencia en su

totalidad y referencias en las mismas).

Composiciones Farmacéuticas

Con base en lae pruebas anteriores, u otros
anfilisis conocidos usados para determinar la eficacia para el

tratamiento de condiciones identificadas antes en mamiferos o
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por comparacién de estos resultados con los resultados de
medicamentos conocidoe que s8e wusan para tratar estas
condiciones, la dosis efectiva de los compuestos de esta
invencién pueden determinarse f&cilmente para tratamiento de
cada indicacién deseada. La cantidad del ingrediente activo
gue serd administrado en el tratamiento de cada indicacién
deseada. La cantidad del ingrediente activo que seri
administrado en el tratamiento de una o estas condiciones
puede variar ampliamente de acuerdo con dichas
consideraciones que el compuesto particular y dosis unitaria
empleada, el modo de administracién, el periodo de
tratamiento, la edad y 8sexo del paciente tratado y 1la
naturaleza y grado de la condicidén tratada.

La cantidad total del ingrediente activo que serd
administrado, por lo general, puede variar generalmente, por
ejemplo, de aproximadamente 0.001 mg/kg a alrededor de 200
mg/kg. Una dosis unitaria puede contener de aproximadamente,
por ejemplo, de alrededor de 0.05 mg a alrededor de 1500 wg
de ingrediente activo, y se puede administrar una o mas veces
por dia. La dosis diaria para administracién por inyeccién,
incluyendo inyecciones intravenosas, intramusculares,
subcutéineas y parenterales, y el uso de técnicas de infusidn
pueden se, por ejemplo, de aproximadamente 0.01 a alrededor
de 200 mg/kg. El régimen de dosis rectal diario puede ser,

por ejemplo, de 0.01 a 200 mg/kg de peso corporal total. La
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concentracién transdérmica puede ser la requerida para
mantener una dosis diaria, por ejemplo, de 0.01 a 200 mg/kg.

Desde luego, el régimen de dosis inicial y continua
especifica para cada paciente variar8 de acuerdo con 1la
naturaleza y severidad de la condicién como se determind por
quien diagnostica, 1la actividad del compuesto especifico
empleado, la edad del paciente, la dieta del paciente, el
tiempo de administracidén, ruta de administracidén, régimen de
excrecién del farmaco, combinaciones de farmacos y similares.
El modo deseado de tratamiento y niGmero de dosis de un
compuesto de la presente invencién o) una sal
farmacéuticamente aceptable del mismo puede asegurarse por
los expertos en la materia usando pruebas de tratamiento
convencional.

Los compuestos de esta invencién se pueden utilizar
para lograr el efecto farmacolbégico deseado por
administracién a un sujeto gque necesita el mismo en una
composici6én farmacéutica formulada de manera apropiada. Un
sujeto, por ejemplo, puede ser un mamifero, incluyendo un ser
humano, que necesita el tratamiento para una condicién o
enfermedad particular. Por lo tanto, la presente invencién
incluye composiciones farmacéuticas que estén comprendidas de
un vehiculo farmacéuticamente aceptable y una cantidad
farmacéuticamente efectiva de un compuesto identificado por

los métodos descritos en la presente, o una sal o é&ster
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farmacéuticamente aceptable del mismo. Un vehiculo
farmacéuticamente aceptable ea cualquier vehiculo que es
relativamente no téxico e inocuo a un paciente a
concentraciones consistentea con actividad efectiva del
ingrediente activo de manera que los efectos lateralee gue se
le atribuyen al portador sin viciar los efectos benéficos del
ingrediente activo. Una cantidad farmacéuticamente efectiva
de un compuesto es que la cantidad que produce un resultado o
ejerce e influencia la condicién particular que estid siendo
tratada. Los compuesatos identificados por los métodos
descritos en la presente pueden administrarse con un vehiculo
farmacéuticamente aceptable usando cualquier forma de dosis
unitaria convencional efectiva, incluyendo, por ejemplo,
preparaciones de liberacidén inmediata y de tiempo controlado,
oralmente, parenteralmente, tdpicamente o similares.

Para administracién oral, loe compuestos pueden
formularse en preparaciones sblidas o liquidas tales como,
por ejemplo, cédpsulas, pildoras, tabletas, trociscos,
pastillas, mezclas, polvoa, soluciones, suspensionesa o
emulsiones y pueden prepararse de acuerdo con métodos
conocidos en la materia para la manufactura de composiciones
farmacéuticas. Las formas de dosis unitarias sdélidas pueden
ser una cépsula gque puede ser del tipo de gelatina suave o

dura cubierta comin que contiene, por ejemplo, agentes
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tensioactivos, lubricantes, y rellenos inertes tales como
lactosa, sacarosa, fosfato de calcio y almidén de maiz.

En otra modalidad, los compuestos de esta invencidn
pueden ser tabletas con bases de tabletas convencionales
tales como lactosa, sacarosa y almidén de maiz en combinacién
con aglutinantes tales como acacia, almidébn de maiz o
gelatina; agentes desintegrantes gue se pretende que ayuden a
romper y disolver la tableta después de la administracién tal
como almidén de papa, &cido alginico, almidén de maiz y goma
guar; lubricantes que se pretende que mejoren el flujo de
granulacién de tabletas y para prevenir la adhesi6n de
material de tabletas a las superficies de los colorantes y
perforadores de tabletas, por ejemplo, talco, &cido esteérico
O estearato de magnesio, calcio o zinc; tintes, agentes
colorantes; y agentes saborizantes gque se pretende que
mejoren las calidades estéticas de las tabletas y las hace
mis aceptables por el paciente. Los excipientes adecuados
para usarse en formas de dosis liquidas orales incluyen
diluyentes tales comoc agua y alcoholes, por ejemplo, etanol,
alcohol bencilico y alcoholes de polietileno, ya sea cono sin
la adicién de un agente tensioactivo farmacéuticamente
aceptable, agente de suspensién o agente emulsificante. Otros
diferentes materiales pueden estar presentes como

revestimientos o de alguna manera modificar la forma ffisica
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de la doais wunitaria. Por ejemplo, tabletas, pildoras o
cdpsulas pueden revestirse con laca, azlcar o ambas.

Los po.vos y granulos dispersibles son adecuados
para la preparacién de una suspensifn acuosa. Proveen el
ingrediente activo en mezcla con un agente dispersante o
humectante, un agente de suspensidn, Y uno ¢ mas
conservadorea. Los agentes dispersantes o humectantes
adecuados y agentes de suspensidn se ejemplifican por los ya
mencionados antes. Los excipientes adicionales, por ejemplo,
pueden estar presentes los agentes edulcorantes, saborizantes
y colorantes descritos antes.

Las composiciones farmacéuticas de esta invencidn
también pueden tener la forma de emulsiones de aceite en
agua. La fase oleosa puede ser un aceite vegetal tal como
parafina liquida o una mezcla de aceites vegetales. Los
agentes emulsificantes adecuados pueden ser (1) gomas
presentes en la naturaleza tales como goma de acacia y goma
de tragacanto, (2) fosfatidos presentes en 1la naturaleza
tales como soya y lecitina, (3) esteres o esteres parciales
derivados de &cidos grasos y anhidridos de hexitol, por
ejemplo, monooleato de sorbitén, y (4) productos de
condensacién de dichos é&steres parciales con 6xido de
etileno, por ejemplo, monooleato de polioxietileno sorbitén.
Las emulsiones también pueden contener agentes edulcorantes y

saborizantes.
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Los jarabes y elixires pueden formularse con
agentes edulcorantes tales como, por ejemplo, glicerol,
propilenglicol, sorbitol, o Bsacarosa. Dichas formulaciones
también pueden contener un demulcente, Yy agentes
conservadores, saborizantes y colorantes.

Los compuestos de esta invencién también se pueden
administrar parenteralmente, es decir, subcutdneamente,
intravenosamente, intramuscularmente, o intraperitonealmente,
como dosis inyectables del compuesto en un diluyente
fisioldgicamente aceptable con un vehiculo farmacéutico que
puede ser un liquido estéril o mezcla de liquidos tales como
agua, s8olucién salina, dextrosa acuosa Yy 8oluciones de
azicares relacionadas; un alcohel; glicoles; glicerol
cetales, éteres; un aceite; un dcido graso; un éster de &cido
graso o glicérido; o un glicérido de &cidos grasos acetilado
con o Bin la adicidbn de un agente tensioactivo
farmacéuticamente aceptable; agente de suspensién; o agente
emulesificante y otros adyuvantes farmacéuticos.

Las composiciones parenterales de esta invencién
pueden contener normalmente de aproximadamente 0.5% a
alrededor de 25% en peso del ingrediente activo en solucidn.
Los conservadores y reguladores de pH también se pueden usar
ventajosamente. Con el fin de reducir al minimo o eliminar la
irricacién en el sitio de inyeccién, dichas composiciones

pueden contener un adente tensioactivo no iénico que tiene un
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balance hidrofilico-lipofilico (HLB) de aproximadamente 12 a
alrededor de 17. La cantidad de agente tensioactivo en dicha
formulacién varia de aproximadamente 5% a alrededor de 15% en
peso. El agente tensioactivo puede ser un solo componente que
tiene el HLB anterior o puede ger una mezcla de dos o més
componentes que tienen el HLB deseado.

Las composiciones farmacéucicas pueden tener la
forma de suspentiones acuosas inyectables estériles. Dichas
suspensiones pueden formularse de cuerdo con métodos
congcidos usando agentes dispersantes o humectantes adecuados
y agentes de suspensién, agentes de dispersiém o humectacién
que pueden ser fosfatidos preeentes en la naturaleza, un
producto de condensacién de un 6xido de alquileno con un
pacido graso, un producto de condensacidén de 6xido de etileno
con n alcohol alifdtico de cadena larga, un producto de
condensacién de 6xido de etileno con un é&ster parcial
derivado de un &cido graso y un hexitol, o un producto de
condensacién de un 6xido de etileno con un é&ster parcial
derivado de un &cido graso y un anhidrido de hexitol.

La preparacién inyectable estéril tami:ién puede ser
una solucién o suspensién inyectable estéril o un diluyente o
solvente no téxico parenteralmente aceptable. Los diluyentes
y 8solventes que pueden emplearse son, por ejemplo, agua,
solucién de Ringer, y solucién de cloruro de sodio isoténica.

Ademés, los aceites fijos estériles se emplean

a1l
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convencionalmente como solventes o medios de suspensién. Con
este fin, se puede emplear cualguier aceite fijo suave
incluyendo mono o diglicéridos sintéticos. AdemiAs, los &cidos
grasoa tales como &cido oleico pueden usarse en 1la
preparacién de inyectables.

Una composicién de la invencién también se puede
administrar en forma de supositorios para administracién
rectal del farmaco. Estas composiciones pueden prepararse
mezclando el farmaco con un excipiente s8in irritacién
adecuado que es 8élido a temperaturas ordinarias pero es
liquido a la temperatura rectal y por lo tanto se fundiri en
el recto para liberar el f&rmaco. Dicho material, por
ejemplo, puede ser manteca da cacao y polietilenglicol.

Otra formulacién empleada en los métodos de al
presente invencién emplea dispositivos de suministro
transdérmicos ("parches"). Dichos parches tranadérmicos se
pueden usar para proveer infusién continua o discontinua de
los compuestos de la presente invenciédbn en cantidades
controladas. La construccién y uso de parches transdérmicos
para el suministro o agentes farmacéuticos es bien conocido
en la materia (véase, v.gr., Patente de E.U.A. No. 5,023,252,
incorporada aqui por referencia). Dichos parches pueden
construirse para suministro continuo, pulsitil bajo demanda

de agentes farmacéuticos.
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Puede ser conveniente © necesario introducir 1la
composicién farmacéutica al paciente via un dispositivo de
suministro mecdnico. La construccién y uso de dispositivos de
suministro mecénico para el suministro de agentes
farmacéuticoe es bien conocido en la materia. Por ejemplo,
las técnicas directas para administrar un farmaco
directamente al cerebro implica usualmente la colocacién de
un catéter de suministro de fdrmaco en el sistema ventricular
del paciente para derivar la barrera de fuga sanguinea. Uno
de dichos sistemas de suministro implantable usado para el
transporte de agentes a regiones anatébmicas especificas del
cuerpo, se describié en la Patente de E.U.A. No. 5,011,472,
incorporada aqui por referencia.

Otra formulacién emplea el uso de microesferas
biodegradables que permiten liberacién sostenida controlada.
Dichas formulaciones pueden estar comprendidas de polimeros o
copolimeros sintéticos. Dichas formulaciones permiten
inyecci6én, inhalacién, administracién nasal u oral. La
construccién y uso de microcesferas biodegradables para el
suministro de agentes farmacéuticos es bien conocido en la
materia (v.gr., Patente de EUA No. 6,706,289, incorporada
aqui por referencia).

Las composiciones de la invencién también pueden
contener otros ingredientes de formacién de compuestos

farmacéuticamente aceptables convencionales, denominados
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generalmente como vehiculos o diluyentes, seglin sea necesario
o deseado. Cualquiera de las composiciones de esta invencién
puede conservarse por la adicién de un antioxidante tal como
&cido ascérbico o por otros conservadores adecuados. Se
pueden utilizar procedimientos convencionales para preparar
dichas composiciones en formas de dosis apropiadas.

Los compuestos identificados por 1los métodos
descritos en la presente se pueden administrar como el dGnico
agente farmacéutico © en combinacién con uno o méis agentes
farmacéuticos en donde la combinacién no ocasiona efectos
adversos inaceptables. Por ejemplo, los compuestos de esta
invencién Be pueden combinar con anti-obesidad conocida, o
con agentes u otra indicaci6n conocidos y eimilares, asi como
con mezclas y combinaciones de los mismos.

Los compuestoa identificados por loes métodos
descritos en la presente se pueden utilizar, en forma de base
libre o en composiciones, en investigacidén y diagndstico o
como estéindares de referencia analitica, y similares. Por lo
tanto, la presente invencién incluye composiciones que estén
comprendidos de un vehiculo inerte y una cantidad efectiva de
un compuesto identificado por los métodos descritos en la
presente, o una sal o éster del mismo. Un vehiculo inerte es
cualquier material que no interactiia con el compuesto para
ser portado y que da soporte, medios de transporte, volumen,

material rastreable y similares al compuesto gue 8serd
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transportado. Una cantidad efectiva del compuesto es esa
cantidad que produce un resultado o ejerce una influencia en
el procedimiento particular que se estd realizando.

Las formulaciones adecuadas para administracidén
subcuténea, intravenosa, intramuscular y similares; vehiculos
farmacéuticos adecuados; y técnicas para formulacién vy
administracién peden prepararse por cualquiera de los mmétodos
bien conocidos en la materia (véase, v.gr., Remington's
Pharmaceutical Sciences, Mack Publishing Col., Easton, PA.,
20a. edicidn, 2000).

Las estructuras, materiales, composiciones Y
métodos descritos en la presente B8Be pretende que sean
ejemplos representativos de la invencién y se entender& gque
el alcance de la invencién no se limita por el alcance de los
ejemplos. Los expertos en la materia reconoceridn gque la
invencién puede practicarse c¢on variaciones en las
estructuras, materiales, composiciones y mécodos descritos, y
dichas variaciones se consideran dentro del &mbito de la

invencién.
ACTIVIDAD BIOLOGICA DE LOS COMPQESTOS
Con el fin de que sBe entienda mejor esta invencién,

se exhiben los siguientes ejemplos. Estos ejemplos son con el

fin de ilustracién lnicamente, y no se deberan interpretar
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como limitantes del alcance de la invencién de cualquier
manera. Todas las publicaciones mencionadas en la presente se
incorporan en su totalidad por referencia.

La demostracién de la actividad de los compuestos
de la presente invencién se puede lograr a través de andlisis
in vitro, ex vivo e in vivo que Bon bien conocidos en la
materia. Por ejemplo, para demostrar la eficacia de un agente
farmacéutico para el tratamiento de obesidad y trastornos

relacionados, se pueden usar los siguientes andlisis.

Evaluacién del Efecto del Compuesto en la

Inhibicién de la Actividad de la Enzima DGAT-1

Bl gen de DGAT-1 humano (véase por ejemplo, Patente
de E.U.A. No. 6,100,077) se aislé de un banco de ADNc humano
por RCP. Se conatruyd el baculovirus recombinante de AcNPV en
el cual se reemplazé el gen para la polihedrina de proteina
de formacién de cuerpo-de oclusidén con el gen de DGAT-1. La
secuencia del gen de DGAT-1 se insert6 en el gencma 3' de
AcNPV a la secuencia del promotor de polihedrina colocando
DGAT-1 bajo el control tranascripcional del promotor de
polihedrina. Se infectaron células del insecto Sf9 derivados
de Spodoptera frugiperda con Dbaculovirus recombinante
conteniendo DGAT-1 en la multiplicidad de infeccién de 5 y

infeccién posterior a 48 horas recuperado. Las células de

"
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insectos de expresién de DGAT-1 se homogeneizaron en 10 mM de
Tris, 25' mM de sacarosa pH 7.5 a la concentracién de 100 mg
de biomasa de célula hiimeda por ml. El1 homogenado se
centrifugé a 25,000 g durante 30 min. La pella de 25,000 se
descart® y el sobrenadante se centrifugé a 25,000 g durante
30 min. La pella de 25,000 g se descartd y los 100,000 g
sobrenadante se centrifugaron durante 1 h. El sobrenadante de
100,000 g se descarto y la pella de membrana que contiene
100,000 g de DGAT-1 sBe resuspendibé en 10 mM de Tris, 50%
(v/v) de glicerol pH 7.5.

La actividad de la enzima DGAT-1 se determindé por
un protocolo de divisién de fases. Especificamente, Be
incubaron membranas conteniendo DGAT-1 en 20 mM de didecanoil
glicerol, 5 mM *C-decanoil-CoA, 2 mM MgCl,, 0.01% BSA, 50 mM
HEPES, @8olucién reguladora a PpH 7.5 en presencia de
concentraciones variables de inhibidores. Se realizaron
anilisis en volGmenes de 100 pl en placas de microtitulacién
de 96 pozos con 0.5 ng de proteina de membrana total por
pozo. El anélisis Be inicié por el sustrato y se mezcld
suavemente durante 1 h a temperatura ambiente. La actividad
se enfrié por la adicién de 25 ul de sclucién de A&cido
foaférico al 0.1%. La extraccién selectiva del producto de
tridecanoilglicerol hidrofébico se logrd por la adicidén de
fluido de centelleo de divieién de fases de 150 pul

Microscint® (Packard, Inc.) y mezclado vigoroso Durante 30
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min. La cuantificacién del producto se logrdé por un contador
de centelleo MicroBeta® (Wallac, Inc.) después de reposo a

temperatura ambiente durante aproximadamente 16 h.

Evaluacién del Efecto del Compuesto sobre la Inhibicién del

Depésito de Triglicéridos Celular

El anilisis basado en c¢é&lulas para DGAT-1 se
condujo con células de adenocarcinoma colorectal humanc HT-29
(HTB-38, ATCC). Las células de HT-29 se desarrollaron en
placa de 75 cm® hasta ~90% confluente en medio DMEM con FBS
al 10%, PSF, glutamina y acetato 10 mM. Las células se
volvieron a sembrar en placas de nuevo en placas de 24 pozos
para dar dilucién de 1:1.2 y se desarrollaron aproximadamente
16 h. La formaciébn de tiacilglicérido se estimulé por 1la
adicién de &cido laurico a una concentracién final de 0.01%
en presencia de concentraciones variables de inhibidores.
Después de 6 h, se liberaron c¢élulas de 1la placa por
tripsina, se recuperaron por cencrifugacién, se
resuspendieron en agua, se transfirieron a CLAR de vidrio, se
congelaron a -70°C y Be liofilizaron. Las pellas de células
secas congeladas se resuspendieron en 150 nl de
tetrahidrofurano de grado de CLAR y se sellaron en frascos
viales. Los frascos viales Be trataron con sonido durante 30

min con calentamiento en un bafic de agua con sonido (Fisher,

:zﬂ%f
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Inc.). Los triacilglicéridos celulares se cuantificaron por
CLAR (HP 1100, Agilent, Inc.} usando deteccién de barrido
luminoso evaporativo (PL-ELS 1000, Polymer Labs, Inc.). La
separacién cromatogrifica se logr6 por solucién reguladora De
pH B de 30 a 100% en 4 minutos seguido por 3 minutos en
solucidén reguladora de pH B a 100% usando una columna de PLRP
S 100 (5 micras, 150 x 4.6 mm, Polymer Labs, Inc.) a 50°C (A:
50% acetonitrileo, 2.5% metanol, B: 100% tetrahidrofurano).
Las inyecciones de muestras fueron de 20 ul y el detector se
£ij6 a 0.4 SIM, nebulizador a 40°C , y evaporador a 809C. Los
dcidos grasos no polares y 1lipidos de glicerol se
identificaron y cuantificaron usando normas comercialmente

disponibles.

EvaluaciSn de Eficacia de Compuestos en la Reducciédn de Peso

Corporal en Ratones Obesos Inducidos por Dieta

El propésito de este protocolo es determinar el
efecto de administracién crénica de un compuesto en el peso
corporal de ratones hechos obesos por exposicidn a una dieta
con alto contenido en grasas de 45% de kcal/g durante mis de
10 semanas. El1 peso corporal de ratones seleccionados para
estos estudios fue superior a tres desviaciones estdndar del
peso de un grupo de control de ratones alimentados con

croquetas para ratones normales con bajo contenido de grasas
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(5-6% de grasas). Los animales obesos inducidos por dieta
(OID) se han usado frecuentemente en la determinacién de la
eficacia de compuestos en la reducci6én de peso corparal
(véase, por ejemplo, Brown, y otros, Brit. J. Pharmacol. 132:
1898-1904, 2001; Guerre-Millo, y otros, J. Biol. Chem.
275(22): 16638-42, 2000; Han, y otros, Intl. J. Obesity and
Related Metabolic Disorders 23(2): 174-78, 1999; Surwit, vy
otros, Endocrinol. 141(10): 3630-37, 2000).

Este modelo animal se ha usado exitosamente en la
identificacién y caracterizacidn del perfil de eficacia de
compuestos que son © se han usado en el manejo de peso
corporal en seres humanos obesos (véase, por ejemplo, Brown,
y otros, 2001; Guerre-Millo, y otros, 2000; Han, y otros,
1999).

Un estudio normal incluyé de 60-80 ratones machos
C57bl1/J6 (m= 10/grupo de tratamiento) con un pesc corporal
promedio de aproximadamente 45g. Los ratones se mantienen en
habitaciones normales para animales bajo temperatura vy
humedad controladas y un ciclo de iluminacién/oscuridad de 12
horas/12 horas. Continuamente se administraron agua Yy
alimento. Los ratones 8e alojaron individualmente. Los
animales se dosificaron simuladamente con vehiculo del
estudio durante por lo menos cuatro dias antes de registrar
mediciones de linea de base de dos dfas del peso corporal y

consumc de agua y alimento de 24 horas. Los ratones fueron
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asignados a 6-8 grupos de tratamiento con base en su peso
corporal en la linea de base. Los grupos se establecieron de
manera que la media y el error esténdar de la media del peso
corporal fueron similares.

Los animales se alimentaron mediante sondas (S
ml/kg) antes de la fase oscura del cicle iluminado/oscuro
durante un nimero predeterminado de dias (normalmente 8-14
dias) con 8su dosis/compuesto asignado. Se midieron peso
corporal y consumo de alimento y agua. Los datos se
analizaron usando estadistica apropiada siguiendo el disefio
de investigacién. En el dGdltimo dia, se sacrificaron 1los
animales usando inhalacién de CO,.

Los compuestos se dosifican normalmente a 30 mg/kg
p.o.g.d., y 8e consideraron activos los compuestos si se
observé una reduccién estadisticamente importante para los
animales tratados, en relacidn con animales de control
tratades por vehiculo.

Las estructuras, materiales, composiciones, vy
métodos descritos en la presente pge pretende que sean
ejemplos representativos de la invencién, y se entenderd que
el alcance de la invencién no se limite por el alcance de
los ejemplos. Los expertos en la materia reconocerén que la
invencién puede practicarse con variaciones en las

estructuras, materiales, composiciones y métodos descritos,

2T
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y dichas variaciones se consideran dentroc del &ambito de la

invencioén.
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REIVINDICACIONES

l.- Un compuesto de la Férmula (I)

en donde

Q es O, NRY, o s;
@ es un anillo fusionado seleccionado de

un anillo aromidtico de 6 miembros conteniendo 0 6 1

atomos de N;

R! es independientemente seleccionado de
halo, alquilo de (C;-Cs), alcoxi de (C,-C¢), nitro,
ciano, halocalquilo de {C;-C¢), haloalcoxi de (C;-
Cg¢), aminocarbonilo, alquilaminocarbonilo de (C;-
Ce) bis{alquilo (C;-Cg) ] aminocarbonilo,
aminosulfonilo, alquilaminosulfonilo de (Ci-C¢) ,
bis[alquilo de {(C1—Cé) ] aminosulfonilo,
alquilcarbonilamino de (C,-Cg), alquilsulfonilo de

(C1-C¢), alquilsulfonilamino de (C;-Cg¢), hidroxi-

a4
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alquilaminocarbonilo de (C2-Cs) , 1-
morfolinilcarbonilo, y l-piperidinilcarbonilo, vy
Cuando dos de dichos sustituyentes de R! son
alquilo de (C;-C¢), y se unen a atomos de carbono
adyacentes del Anillo A, pueden unirse para formar
un anillo carbociclico de 5-7 miembros;

es 0, 1, 6 2;

se seleccionan independientemente de hidrégeno,
halec, hidroxi, alquilo de (C;-Cg), trifluorometilo,
alcoxi de (Cy-C¢), y trifluorometoxi;

se selecciona de

. 1
Wy "P“' xR N8

|
1

Me
+NR'R"  COM COMH + ¥ COH Me

en donce:

R® es H o CHs;
y RYRY
R? es ', COH,

en donde
R® se selecciona de
Alquilo de (C1-Cg) opcionalmente
sustituido con uno o dos grupos
seleccionados de vinilo, CF;, OH,

metoxi, SCHj, NHz, -CO2H, y -CONHz,
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Fenilo de (CH3)n en donde m es de 0 a
3. Y
En donde el anillo de fenilo es
opcionalmente sustituido con uno o
dos grupos s8seleccionados de halo,
alquilo de (C;-C¢), alcoxi de (C;-
Cs¢), OH, nitro y ciano,
piperidinilo opcionalmente sustituido
en C con halo y opcionalmente
sustituideo con C o N con alquilo de
(C1-Cg), alcoxi de (C;-C¢), nitro, o
ciano,
tetrahidropiran-4-ilo;
R® es H o metilo;
o
R°® y R pueden formar, junto con el
carbono al que se unen, un anillo
carbociclico de 3 a 6 miembros,
R" es hidr6geno, alquilo de (C;-C¢), hidroxi o
metoxi;
RS se selecciona de H, alquilo de (C;-C¢), e
hidroxi-alquilo de (C3-Cg);
R Bge selecciona de H, alquilo de (C;-Cg¢), e

hidroxi-alquilo de (Cz2-Cg);

y sales y ésteres farmacéuticamente aceptables de los mismos.
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2.- El compuesto de la reivindicacién 1, en donde

Q es O, NRY, o S;

es un anillo fusionado seleccionado de

un anillo aromatico de 6 miembros conteniendo 0 6 1
N;

es independientemente seleccionado de

halo, alquilo de (C,-Cg¢), alcoxi de (C;-Cg), nitro,
ciano, haloalquilo de (C;~Cg), haloalcoxi de (C;-
Ce¢), aminocarbonilo, alquilaminocarbonilc de (C;-
Cs), bis{alquilo{(C,-Cg) ] aminocarbonilo,
aminosulfonilo, alquilaminosulfonile de ({C;-Cg),
bis[alquilo de (C1~Ceg} ] aminosulfonilo,
alquilcarbonilamino de (C,-C¢), alquilsulfonilo de
(C;-Cg), alquilsulfonilamino de (C;-Cg¢), hidroxi-
alquilaminocarbonilo de {C,-C¢), 1-
morfolinilcarbonilo, y l-piperidinilcarbonilo, y
Cuando dos de dichos sustituyentes de R! son
alguilo de (C;-C¢), Y se unen a atomos de carbono
adyacentes del Anillo A, pueden unirse para formar
un anillo carbociclico de 5-7 miembros;

es 0, 1, 6 2;

se seleccionan independientemente de hidrégeno,
halo, hidroxi, alquilo de (C;-Cg¢), trifluorometilo,

alcoxi de (C;-Cg¢), y trifluorometoxi;
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R* se selecciona de

R
' ; \ R Y
ANy 4N T NS

+NRCR’  COH  COH + ¥ COH Me

en donde:

R® es H o CHj;

y R' R1U
R’ es k?Lcoiﬁ

en donde
R? se selecciona de
Alquilo Ae (C1-Cs) opcionalmente
sustituido con uno o dos grupos
seleccionados de vinilo, CFi, OH,
metoxi, SCH;, NHz, -COH, y -CONHz,
Fenilo de (CHz2)n. en donde m es de 0§ a
3,y
En donde el anillo de fenilo es
opcionalmente sustituido con uno o
dos grupos seleccionados de halo,
alquilo de {C;-Cg), alcoxi de (C;-
Cg), OH, nitro y ciano,
piperidinilo opcionalmente sustituido
en C con halo y opcionalmente

sustituido con C o N con alquilo de
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(Ci-Cs), alcoxi de {C;-Cg¢}, nitro, o
ciano,
tetrahidropiran-4-ilo;
RY es H o metilo;
0
R? y R pueden formar, 'junto con el
carbono al que se unen, un anillo
carbociclico de 3 a 6 miembros,
R® es hidrégenc, alquilo de (C;-Cg), hidroxi o
metoxi;
R3 se selecciona de H, alquilo de (C;-C¢), e
hidroxi-alquilo de (C;-Cg);
R'! se selecciona de H, alquilo de (C,—C¢), e
hidroxi-alquilo de (C,-Cg).
3.~ El compuesto de la reivindicacién 1, en donde

Q es O, NR!Y, o S;

es un anillo fusionado seleccionado de

un anillo aromdtico de 6 miembros conteniendo 0 & 1
N;

es independientemente seleccionado de

halo, alquilo de ({(C;-Cg¢), alcoxi de (C;-Cg¢), nitro,
ciano, haloalquilo de (C,-Cs), bhaloalcoxi de (C;-
Cs), aminocarbonileo, algquilaminocarbonilc de (C;-

Cs) ., bis{alquilo (C1-C¢)] aminocarbonilo,

Ca
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aminosulfonilo, alquilaminosulfonilo de (C1—Csg) ,
bis([alquilo de {C1—-Cg) ] aminosulfonilo,
alquilcarbonilamino de (C;-Cg), alquilsulfonilo de
(C1-Cs), alquilsulfonilamino de (C;-Cg¢), hidroxi-
alquilaminocarbonilo de {C2-Cg), 1-
morfolinilcarbonilo, y l-piperidinilcarbonilo, vy
Cuando dos de dichos sustituyentes de R! son
alquilo de (C;-C¢), Y se unen a atomos de carbono
adyacentes del Anillo A, pueden unirse para formar
un anillo carbociclico de 5-7 miembros;
es 0, 1, 6 2;
se seleccionan independientemente de hidrégeno,
haleo, hidroxi, alquilo de (C,-Cg¢), trifluorometilo,
alcoxi de (C,-Cg), y trifluorometoxi;
se selecciona de
L /R +N"8

Me

TN
“+NR'R COH + ¥ COH Me

en donde:

R® es H o CHj;

y R. Rﬂl
R? es k?tcoiﬂ
en donde

R’ se selecciona de

3t
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Alquilo de (C1-Cs) opcicnalmente
sustituide con uno o dos grupos
seleccionados de vinile, CF,, OH,
metoxi, SCH;, NH;, -CO;H, y -CONHj,

Fenilo de (CH.)u en donde m es de 0 a

3, Y
En donde el anilloc de fenilo es
opcionalmente sustituido con uno o
dos grupos seleccionados de halo,
alquilo de (C,-C¢), alcoxi de (C;-
Cs), OH, nitro y ciano,

piperidinilo opcionalmente sustituido
en C con halo y opcionalmente
sustituido con C o N con alquilo de
(C;-Cg), alcoxi de (C;-C¢), nitro, o
ciano,

tetrahidropiran-4-ilo;

R® es H o metilo;

(o}

R* y RY pueden formar, junto con el
carbono al que se unen, un anillo
carbociclico de 3 a 6 miembros,

R® es hidrégeno, alquilo de {(C;-Cs), hidroxi o

metoxi;
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R® se selecciona de H, alquilo de (C;-Cq), e
hidroxi-alquilo de {C,-Cg);

R!! se selecciona de H, alquilo de (C;-C¢), e
hidroxi-alquilo de (Cy-Cg);

4.- El compuesto de la férmula 1, en donde

Q es S;

es un anillo fusionado seleccionado de

un anilleo aromitico de 6 miembros conteniendo 0 6 1
N;

es independientemente seleccionado de

halo, alquilo de (C;-Cg¢), alcoxi de (C;-Cg), nitro,
ciano, haloalquilo de (C;-C¢), haloalcoxi de (C;-
Ce¢), aminocarbonilo, alquilaminocarbonilo de (C;-
Ce) » bisf{alquilo(C;-Cg) 1 aminocarbonilo,
aminosulfonilo, alquilaminosulfonilo de (C1-Cs) ,
bis[alauilo de (C1-C¢) ] aminosulfonilo,
alquilcarbonilamino de (C;-Cg), alquilsulfonilo de
(Ci—Cs), alquilsulfonilamino de (C;-Cq), hidroxi-
alquilaminocarbonilo de (C2~Cs) , 1-
morfolinilcarbonileo, y l-piperidinilcarbonilo, y
Cuando dos de dichos sustituyentes de R! son
alquilo de (C;-Cg), y se unen a atomos de carbono
adyacentes del Anillo h, pueden unirse para formar

un anillo carbociclico de 5-7 miembros;
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es 0, 1, & 2;

se seleccionan independientemente de hidrégeno,
halo, hidroxi, alquilo de (C3;-Cg), trifluorometilo,
alcoxi de (C;-Cg¢), y trifluorometoxi;

se selecciona de

-E-NR‘R’_

en donde:

R® es H o CHj;

y R® R0
R’ es ﬂékcoﬂﬂ
en donde

R’ se selecciona de
Alquilo de (C1—-C¢) opcionalmente
sustituido con unc o© dos grupos
seleccionados de vinilo, CF;, OH,
metoxi, SCH3, NHz, -COzH, y -CONH,
Fenilo de (CHa)yp en donde m es de D a
3, ¥
En donde el anillo de fenilo es
opcionalmente sustituido con uno o

dos grupos seleccionados de halo,
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algquilo de (C;-C¢), alcoxi de (C;-
Cs), OH, nitro y ciano,
piperidinilo opcionalmente sustituido
en C con halo y opcionalmente
gustituido con C o N con alquilo de
(Ci-Cg), alcoxi de (C;-Cg), nitro, o
ciano,
tetrahidropiran-4-ilo;
R’ es H o metilo;
o
R y R pueden formar, junto con el
carbone al que se unen, un anillo
carbociclico de 3 a 6 miembros,
R? es hidrégeno, alquilo de (Ci-C;), hidroxi o
metoxi ;

R® se selecciona de H, alquilo de (C:-C¢), e

hidroxi-alquilo de (C;-Cg);

R sge selecciona de H, alquilo de (C;-C¢), e

hidroxi-alquilo de (Cy-Cg);

5.- El compuesto de la reivindicacidén 1,
seleccionado de
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -L-valina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-

il}carbonil) -L-alanina,
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N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il }carbonil) -L-alanina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-a-
il}carbonil) -L-valina,

N- ({3-cloro-4'-[{6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-
4-il}carbonil) -L-valina,
N-({3'-fluoro-4'-{(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metilbifenil-4-il}carbonil) -L-valina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino} -3-
metoxibifenil-4-il}carbonil) -L-valina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-¢-
il}carbonil) -L-leucina,

N- ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il }carbonil)-L-leucina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il}carbonil) -L-leucina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il}carbonil)L-leucina,

N- ({3-cloro-4'-[{6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-
4-il)carbonil) -L-leucina,

N- ({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-metilbifenil-
4-il}carbonil)-L-leucina,
N-({3'-fluoro-4'-[{6-fluoro-1,3-benzotiazol-2-il)amino] -3-

mecilbifenil-4-il}carbonil)-L-leucina,

A0
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N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -D-leucina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -D-leucina,
N-({4'-[(G-fluoro-l,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil) -L-iaoleucina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil) -L-isoleucina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)] -3-
metoxibifenil-4-il}carbonil-isoleucina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil)-L-fenilalanina,

N- ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil)-L-fenilalanina,

N- ({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il}carbonil)-L-fenilalanina,

N- ({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-mecilbifenil-
4-il}carbonil)-L-fenilalanina,

N- ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metilbifenil-4-i) Jcarbonil)L-fenilalanina,

N- ({3-cloro-4'-{(6-fluoro-1,3-benzotiazol-2-il)amino]bifenil-
4-il }carbonil)-L-fenilalanina,
1-{{4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-

il}carbonil) -L-prolina,
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1-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)lbifenil-4-il}carbonil) -L-prolina,
1-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il jcarbonil)-L-prolina,
1-{{3-cloro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-
4-il}carbonil) -L-prolina,
1-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-mecilbifenil-
4-il}carbonil)-L-prolina,
1-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metilbifenil-4-il}carbonil) -L-prolina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)-2-metilalanina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil) -2-metilalanina,
N-{{4'-{(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il}carbonil) -2-metilalanina,
N-({3-cloro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-
4-il)}carbonil) -2-metilalanina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)-3-metilbifenil-
4-il}carbonil) -2-metilalanina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino} -3-
metilbifenil-4-il}carbonil)-2-metilalanina,

Acido 1-{({4'-[.6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-

4-il}carbonil)amino)ciclopropan-carboxilico,

Gl
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Acido 1-[({{3'-fluoro-4'-[(6-fluoro-1,3-benzoriazol-2-
il)amino)bifenil-4-il}carbonil)amino)ciclopropancarboxilico,
Acido 1-[({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino) -3-metoxibifenil-4-il}carbonil)amino)ciclopropan-
carboxilico,

Acido 1-[{({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-
4-il}carbonil) amino) ciclopentancarboxilico,

Acido 1-[({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil)amino)ciclopentancarboxilico,
Acido 1-[({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-
4-il}carbonil)amino)ciclohexan-carboxilico,
Acido(28)-2-[{{4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil)amino)butanoico,

Acido (28)-2-[({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil- 4-il}carbonil)amino}butanoico,

Acido (2S8)-2-[({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino) -3-metoxibifenil-4-il}carbonil)amino)butanoico,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-4-
il}carbonil) -L-norvalina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil) -L-norvalina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino) -3-
metoxibifenil-4-il}carbonil}L-norvalina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-4-

il}carbonil) -3-metil-L-valina,

ol
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N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil)-3-metil-L-valina,
N-({{3'-fluoro-4'-[{6-fluoro-1,3-benzotiazol-2-il)amino)-3-
metoxibifenil-4-il}carbonil)3-metil-L-valina,

4-cloro-N- ({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-
4-il}carbonil)fenilalanina,

Acido (28) - riclohexil[({4'-[{6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil)amino)acético,

Acido [({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)amino] (tecrahidro-2H-piran-4-il)acético,

Acido (1- (tert-butoxicarbonil)piperidin-4-il]l {({4'-[(6-
fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil)aminolacécico,

Acido [1- (tert-butoxicarbonil)piperidin-3-il] [(({4'-[{6-
fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil)amino] acético,

Acido [({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil)amino] {piperidin-3-il)acético,

Acido 1-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino}bifenil-4-il }carbonil)piperidina-2-carboxilico,
N-{({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il }carbonil)-L-valina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-1l)amino] -3-metilbifenil-

4-il}carbonil) -L-valina,
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N-({4'-[(6-metoxi-1,3-benzotiazol-2-il)amino] -3-metilbifenil-
4-il}carbonil) -L-valina,
N-{[4'-(1,3-benzotiazol-2-ilamino)-3-metilbifenil-4-
illcarbonil}-L-valina,
N-({4'-[(6-isopropil-1,3-benzotiazol-2-il)amino] -3-
metilbifenil-4-il}carbonil)-L-valina,
N-{({4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3-metilbifenil-
4-il}carbonil)-L-valina,
N-({4'-[(7-fluoro-1,3-benzotiazol-2-il)amino] -3-metilbifenil-
4-il}carbonil)-L-valina,
N-({4'-[(7-cloro-1,3-benzotiazol-2-il)amino] -3-metilbifenil-
4-il)carbonil)-L-valina,

N-{[4'-(1,3-benzotiazol-2-ilamino) -3-metoxibifenil-4-
il]lcarbonil}-L-valina,
N-{[4'-{1,3-benzotiazol-2-ilamino)bifenil-4-il]carbonil}-L-
valina,
N-{[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-il)lcarbonil}-D-
valina,

N-{{4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3-metoxibifenil-
4-il}carbonil) -L-valina,
N-{{4'-[(7-fluoro-1,3-benzotiazol-2-il)amino] -3-
metoxibifenil-4-il}carbonil) -L-valina,
N-({4'-[(7-cloro-1,3-benzotiazol-2-il)amino]-3-metoxibifenil -

4-il}carbonil)-L-valina,
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N-({4'-[(6-isopropil-1,3-benzotiazol-2-il)amino) -3-
metoxibifenil-4-:1}carbonil) -L-valina,
N-{{4'-(1,3-benzotiazol-2-ilamino)-3-clorobifenil-4-
illcarbonil}-L-valina,

N- ({3-cloro-4'-[(6-isopropil-1, 3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-L-valina,
N-({3-cloro-4'-[(6-cloro-1,3-benzotiazol-2-il)amino]lbifenil-
4-il)carbonil)-L-valina,

N- ({3-cloro-4'-[(7-fluoro-1,3-benzotiazol-2-il)amino)bifenil -
4-il}carbonil) -L-valina,
N-({3-cloro-4'-[(7-cloro-1,3-benzotiazol-2-il)amino]lbifenil-
4-il}carbonil) -L-valina,
N-{[4'-{1,3-benzotiazol-2-ilamino)-3-metoxibifenil-4-
illcarbonil}-L-leucina,

N- ({3-meroxi-4'-[(6-metoxi-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil}-L-leucina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3-metoxibifenil-
4-il}carbonil)-L-leucina,
N-({4'-[(4-cloro-6-fluoro-1,3-benzotiazol-2-il)amino) -3-
metoxibifenil-4-il}carbonil) -L-leucina,

N- ({3-metoxi-4'-[(6-nitro-1,3-benzotiazol-2-il)amino]bifenil-
4-il}carbonil) -L-leucina,
N-[{3-metoxi-4'-{[6-{metilsulfonil)-1,3-benzotiazol-2-

iljamino}bifenil-4-il)carbonil] -L-leucina,

ol
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N-.({4'-[(6-isopropil-1,3-benzotiazol-2-il)amino] -3-
mectoxibifenil-4-il}carbonil) -L-leucina,
N-({4'-[(6-metoxi-1,3-benzotiazol-2-il}amino)lbifenil-4-
il}carbonil) -2-metilalanina,
N-{[4'-(1,3-benzctiazol-2-ilamino)bifenil-4-il]lcarbonil}-2-
metilalanina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil)-2-metilalanina,
N-{[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-il)carbonil}-N-
metil-L-alanina,
N-{[4'-(1,3-benzotiazol-2-ilamino)bifenil-4-il)carbonil}-N-
metil-L-valina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino}bifenil-4-
il}carbonil) -L-alotreonina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil})-L-alotreonina,
N-({3'-fluoro-4'-[{6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -L-treonina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -L-treonina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil) -L-serina,
N-({3'-fluoro-4'-[{6-fluoro-1,3-benzotiazol-2-

il)amino]bifenil-4-il}carbonil) -O-metil-L-serina,
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3-ciclopropil-N-{{3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)aminolbifenil-4-il}carbonil)-L-alanina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil) -O-metil-L-serina,
3-ciclopropil-N-({4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -L-alanina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -N-mectil-L-valina,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)bifenil-4-
il}carbonil) -N-metil-L-valina,
N-{{3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-L-valina,
N-{{3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil}-L-leucina,
N-({3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil) -3-metil-L-valina,
N-({3-fluoro-4'-[(6-fluoro-1,3-benzociazol-2-
il)amino]lbifenil-4-il}carbonil)-L-isoleucina,

N- ({3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)aminolbifenil-4-il}carbonil) -L-norvalina, (

Acido (28) -2-[({3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)aminolbifenil-4-il}carbonil)amino}butanoico,

3-ciclopropil-N-{{3-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)amino]lbifenil-4-il}carbonil) -L-alanina,
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N-({3,3'-difluoro-4'-[(6-fluoro-I,3-benzotiazol-2-
il)amino]}bifenil-4-il}carbonil) -L-valina,
N-({3,3'-difluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-L-leucina,
N-{({3,3'-difluoro-4'-[{6-fluoro-1, 3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-3-metil-L-valina,
N-({3,3'-difluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil) -L-norvalina,

Acido (28)-2-[({3,3'-difluoro-4'-[(6-fluoro-I,3-benzotiazol-
2-il)amino]bifenil-4-il}carbonil)amino]butanoico,
3-ciclopropil-N-({3,3'-difluoro-4'-[(6-fluoro-1,3-
benzotiazol-2-il)aminolbifenil-4-il}carbonil}-L-alanina,
N-[(3'-fluoro-4'-{[6- (trifluorometoxi) -1, 3-benzotiazol-2-
il]amino}bifenil-4-i1)carbonil]—L-valina,
N-[(3'-fluorc-4'-{[6- (trifluorometoxi) -1, 3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-leucina,
N-[{(3'-fluoro-4'-{[6-(trifluorometoxi) -1, 3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-norvalina,
N-[(3'-fluoro-4'-{[6- (trifluorometoxi)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-iscleucina,
N-[(3'-fluoro-4'-{[6-(trifluorometoxi)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -3-metil-L-valina,
3-ciclopropil-N-[(3'-fluoro-4'-{[6- (trifluorometoxi)-1,3-

benzotiazol-2-iljamino}bifenil-4-il)carbonil] -L-alanina,
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Acido (28)-2-{[(3'-fluoro-4'-{[6-(trifluorometoxi)-1,3-
benzotiazol-2-illamino}bifenil-4-il)carbonil]amino}butanoico,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino) -3'-£fluoro-
bifenil-4-il}carbonil) -L-leucina,

N- ({4'-[(6-cloro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -L-valina,
N-({4'-[(6~cloro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -L-leucina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}carbonil) -L-norvalina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -L-isoleucina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil)-3-metil-L-valina,
N-{{4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3'-
fluorobifenil-4-il}carbonil) -L-valina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3'-fluoro
bifenil-4-il}carbonil)-L-norvalina,

Acido (28)-2-[({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]-3'-
fluorobifenil-4-il}carbonil)amino] butanoico,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino]bifenil-4-
il}carbonil) -3-ciclopropil -L-alanina,
N-({4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -3'-fluoro

bifenil-4-il}carbonil)-3-metil-L-valina,
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Acido (28)-2-[({4'-[(6-cloro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil})amino) butanoico,
N-{[4'-([1,3)tiazolo[5,4-b)lpiridin-2-ilamino)bifenil-4-
illcarbonil}-L-valina,N-{[4'-([1,3]tiazolo[4,5-clpiridin-2-
ilamino)bifenil-4-il]carbonil}-L-valina,
N-{[4'-([1,3)tiazolo[4,5-b]piridin-2-ilamino)bifenil-4-
illcarbonil}-L-valina,

N-[(3'-fluoro-4'-{[6-(trifluorometil) [1,3]tiazolo[4,5-
blpiridin-2-il)amino}bifenil-4-il)carbonil] -L-valina,
N-{[3'-fluoro-4'-([1,3)tiazolo[4,5-clpiridin-2-
ilamino)bifenil-4-illcarbonil}-L-valina,
N-{[3'-fluoro-4'-((1,3]tiazolo[4,5-blpiridin-2-
ilamino)bifenil-4-illcarbonil}-L-valina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil)-O-meril-L-alotreconina,
N-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]
bifenil-4-il}carbonil) -N-metil-L-norvalina,

Acido 4,4,4-trifluoro-2-[({3'-fluoro-4'-[(6-fluoro-1,3-
benzotiazol-2-il)amino)lbifenil-4-il}carbonil)amino) butanoico,
N- ({3'-fluoro-4'-((6-fluoro-1,3-benzotiazol-2-
il)amino]bifenil-4-il}carbonil) -4-metilen-L-norvalina,
3-ciclobutil-N- ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
il)amino}bifenil-4-il}carbonil) -L-alanina,

Acido (28) - [ ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)aminolbifenil-4-il}carbonil)amino] (fenil)acécico,
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N- ({4'-{(6-fluoro-1,3-benzoriazol-2-il)amino}bifenil-4-
il}carbonil) -O-metil-L-alotreonina,
N-({4'-{(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-4-
il}jcarbonil) -N-metil-L-norvalina,

Acido 1-[({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]lbifenil-
4-il }carbonil) (metil)aminol ciclopropan-carboxilico,

Acido (4R) -3- ({4'-[(6-fluoro-1, 3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil)-5,5-dimetil-1,3-tiazolidina-
4 -carboxilico,

Acido 4,4,4-trifluoro-2-[({a'-{(6-fluoro-1,3-benzotiazol-2-
il)amino)bifenil-4-il}carbonil)amino]butanoico,
N-({4'-[(6-fluoro-1,3-benzotiazol-2-il)aminolbifenil-4-
il}carbonil) -4-metilen-L-norvalina,

3-ciclobutil-N- ({4'-[{6-fluoro-1,3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil)-L-alanina,

Acido (28)-[({4'-[(6-fluoro-1,3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil)amino] (fenil)acético,
N-[(3'-fluoro-4'-{[6-(trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-valina,
N-[(3'-fluoro-4'-{[6-(trifluorometil) -1, 3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-leucina,
N-[(3'-fluoro-4'-{[6- (trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-norvalina,
N-[{(3'-fluoro-4'-{(6- (trifluorometil)-1,3-benzotiazol-2-

illamino}bifenil-4-il)carbonil]3-metil-L-valina,
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Acido (28)-2-{ [{3'-fluoro-4'-{[6- (trifluorometil)-1,3-
benzotiazol-2-illamino}bifenil-4-il)carbonil] amino}butanoico,
N-[(3'-fluoro-4'-{[6- (trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-isoleucina,
3-ciclopropil-N-[(3'-fluoro-4'-{ [6- (trifluorometil) -1, 3-
benzotiazol-2-il]amino}bifenil-4-il)carbonil] -L-alanina,
N-[(4'-{[6-{trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-valina,
N-[(4'-{[6-(trifluorometil)-1,3-benzotiazol-2-il]amino}
bifenil-4-il)carbonil] -L-leucina,
N-[(4'-{[6-(trifluoromeril)-1,3-benzotiazol-2-
il}lamino}bifenil-4-il)carbonil] -L-norvalina,
3-metil-N-[(4'-{[6- (trifluorometil)-1,3-benzotiazol-2-
ilJamino}bifenil-4-il)carbonil] -L-valina,

Acido (2s)-2-{f(4'-{[6-(trifluorometril)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] amino}butanoico,
N-[(4'-{[6-(trifluorometil)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-isoleucina,
3-ciclopropil-N-[(4'-{[6-(trifluoromeril)-1,3-benzotiazol-2-
illamino}bifenil-4-il)carbonil] -L-alanina,
N-({3'-fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-
il)aminolbifenil-4-il}carbonil) -L-valina,

N- ({3'-fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-

il)amino]bifenil-4-il}carbonil) -L-leucina,
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N-({3'-fluoro-4'-[(6-isopropil-1, 3-benzotiazol-2-

il)amino)bifenil-4-il}carbonil) -L-norvalina,

?39!

Acido (28)-2-[({3'-fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-

il)amino]lbifenil-4-il}carbonil)amino] butanoico,

N-({3'-fluoro-4'-[(6-isopropil-1, 3-benzotiazol-2-
il)amino]lbifenil-4-il}carbonil)-3-metil-L-valina,
N- ({3'-fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-

il)amino]bifenil-4-il}carbonil) -L-isoleucina,

3-ciclopropil-N-{{3'-fluoro-4'-[(6-imsopropil-1, 3-benzotiazol-

2-il)amino]lbifenil-4-il}carbonil)-L-alanina,
N-[(4'-{[6-({trifluorometil) [1,3)tiazolo[4,5-b]lpiridin-2-
illamino}bifenil-4-il)carbonil-L-leucina,
N-{(4'-{[6-(crifluorometil) [1,3]tiazolo[4,5-blpiridin-2-
illamino}bifenil-4-il)carboni-L-norvalina,
3-mecil-N-[(4'-{[6- (trifluorometil) [1,3]tiazolo[4,5-

blpiridin-2-illamino}bifenil-4-il)carbonil) -L-valina,

Acido (28)-2-{[(a'-{[6- (trifluoromeril) [1,3]|ciazolo[4,5-

blpiridin-2-il)amino}bifenil-4-il)carbonil]amino}butanoico,
N-[(4'-{[6-(trifluorometil) [1,3]tiazolo[4,5-blpiridin-2-
illamino)bifenil-4-il)carbonil-L-isoleucina,
3-ciclopropil-N-[(4'-{[6- (trifluorometil) [1,3]tiazolo([4,5-
blpiridin-2-illamino}bifen)4-il)carbonil] -L-alanina,
N-[(3'-fluoro-4'-{[6-(trifluorometil) [1,3]tiazolo[4,5-

blpiridin-2-il]lamino}bifenil-4-il)carbonil] -L-leucina,
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N-[(3'-fluoro-4'-{[6- (trifluorometil) [1,3]tiazolo[4,5-
blpiridin-2-il]lamino}bifenil-4-il)carbonil] -L-norvalina,
N-[(3'-fluoro-4'-{[6- {trifluorometil) [1,3)tiazolo[4,5-
blpiridin-2-il}amino}bifenil-4-il)carbonil] -3-metil~L-valina,
Acido (28)-2-{[(3'-fluoro-4'-{[6-(trifluoromecil) {1,3]tiazolo
[4,5-blpiridin-2-il]lamino}bifenil-4-il)carbonil] amino}
butanoico,

N-[(3'-fluoro-4'-{[6- (trifluorometil) {1,3]tiazolo{4,5-
blpiridin-2-illamino}bifenil-4-il)carbonil] -L-isoleucina, y
N-({4'-[(7-cloro(l,3]ciazolo([5,4-clpiridin-2-il)amino) -3'-~
fluorobifenil-4-il}carbonil)-L-valina.

6.- Una compoaiciédn farmacéutica que comprende una
cantidad efectiva de un compuesto de la reivindicacién 1, o
una sal farmacéuticamente aceptable del mismo, en combinacién
con un vehiculo farmacéuticamente aceptable.

7.- Una composicién farmacéutica que comprende una
cantidad terapéuticamente efectiva de un compuesto de la
reivindicacién 1, o una sal farmacéuticamente aceprable del
mismo, en combinacién con un vehiculo farmacéuticamente
aceptable y uno o mis agentes farmacéuticos.

8.- La composicién farmacéutica de la reivindiccién
7, en donde dicho agente farmacéutico se selecciona del grupo
que conpiste de ligandos de PPAR, secretagogos de insulina,
farmacos de sulfonilurea, inhibidores de «a-glucosidasa,

gsensibilizadores de insulina, compuestos que disminuyen
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salida de glucosa hepdtica, insulina y derivados de insulina,
biguanidas, proteina tirosina fosfatasa - 1B, dipeptidil
peptidasa IV, inhibidores de 1llbeta-HSD, farmacos contra
obesidad, inhibidores de HMG-CoA reductasa, &cido nicotinico,
farmacos de disminucién de 1lipidos, inhibidores de ACAT,
secuestradores de dcidos biliares, inhibidores de reabsorcién
de &cido biliar, inhibidores de transporte de triglicéridos
microsomales, derivados de &cido fibrico, blogqueadores @,
inhibidores de ACE, blogqueadores de canales de calcio,
diurécicos, inhibidores de renina, antagonistas de receptor
AT-1, antagonistas de receptor de ET, inhibidores de
endopeptidasa  neutra, inhibidores de vasopepsidasa Yy
nitratos.

9.- La composicién farmacéutica de la reivindiccidn
7. en donde dicho agente farmacéutico se selecciona de
agonistasa receptores adrenérgicos p-3, antagonistas
canabinoidea, antagonistas de receptor neuropéptido - Y,
inhibidores de neuropéptidos Y5, inhibidores de apo-B/MTP,
inhibidores de 11f-hidroxi esteroide deshidrogenasa-1,
péptido YY; 3¢ o andlogos de los mismos, agonistas de MCR4,
agonistas de CCK-A, inhibidores de reabsorcién de monoamina,
agentes simpatomiméticos, agonistas de dopamina, andlogos de
receptor de hormona estimulante de melanocitos, antagonistas
de hormona de concentracifén de melanina, leptina, aniloges de

leptina, agonistas de receptores de leptina, antagonistas de
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galanina, inhibidores de 1lipasa, agonistas de bombesina,
agentes tiromiméticos, deshidroepiandroesterona o anilogos de
la misma, antagonistas del receptor de glucocorticeide,
antagonistas de receptor de orexina, factor neurotréfico
ciliar, antagonistas de receptor de ghrelina, antagonistas de
receptor de histamina-3, agonistas de receptor de neuromedina
U, supresores de apetito y compuesto que modula digestidn y/o
metabolismo.

10.- Un método para regular absorcién de alimentos
que comprende administrar a un sujeto que necesita del mismo
una cantidad cerapéuticamente efectiva de un cowmpuesto de la
reivindicacién 1 o una composicién de la reivindicacién 5.

11.- Un método para tratar obesidad o trastornos
relacionados con obesidad que comprenden administrar a un
sujeto que necesita el mismo una cantidad terapéuticamente
efectiva de un compuesto de la reivindicacién 1 o una
composicién farmacéutica del compuesto de la reivindicacién 1
0 una composicién de la reivindicacién 5.

12.- Un método para tratar diabetes o trastornos
relacionados con diabetes que comprende administrar a un
sujeto que necesita el mismo una cantidad terapéuticamente
efectiva de un compuesto de la reivindicacién 1 o wuna
composicién farmacéutica de la reivindicacién 5.

13.- El método de la reivindiccidn 12, en donde la

diabetes se selecciona del grupo que consiste de diabetes

£
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tipo 1, diabetes tipo 2, diabetes al inicio de madurez de los
jévenes, diabetes autoinmune latente de adultos y diabetes
gestacional.

14.- El método de la reivindicacién 12, en donde el
trastorno relacionado con diabetes se selecciona del grupo
que consiste de hiperglicemia, iiperinsulinemia, tolerancia
decteriorada a la glucosa, glucpsa deteriorada por ayuno,
dislipidemia, hipertrigliceridemia y resistencia a insulina.

15.- Un método para reqular absorcién de alimentos
que comprende administrar a un spjeto que necesita el mismo
una cantidad terapéuticamente efegctiva de un compuesto de la
reivindicacién 1 en combinaciéh con uno o mis agentes
farmacéuticos.

16.- Un método para tratar obesidad y trastornos
relacionados con obesidad que ¢omprende administrar a un
sujeto que necesita del mismo una cantidad terapéuticamentce
efectiva de un compuesto de| la reivindicacién 1 en
combinacién con unoc o mds agentes|farmacolégicos.

17.- El método de la feivindicacién 15 & 16, en
donde el agente farmacéutico ge selecciona de agonistas
receptores adrenérgicos B-3, antagonistas canabinoides,
antagonistas del receptor de neyropeptido-Y, inhibidores de
neuropéptido Y5, inhibidores apofB/MTP, inhibidores de 11p-
hidroxi esteroide deshidrogenasa-1, péptido YY¥y;..¢ ©0 andlogos

del mismo, agonistas de MCR4, agonistas de CCK-A, inhibidores
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de reabsorcifn de monoamina, agentes gsimpatomiméticos,
agonistas de dopamina, andlogos del receptor de hormona
egtimulante de melanocitos, antagonistas de hormona de
concentracién de melanina, leptina, andlogos de leptina,
agonistas del receptor de leptina, antagonistas de galanina,
inhibidores de 1lipasa, agonistas de bombesina, agentes
tiromiméticos, deshidroepiandrosterona o andlogos de la
misma, antagonistas del receptor de glucocorticoides,
antagonistas del receptor de orexina, factor neurotréfico
ciliar, antagonistas del receptor de ghrelina, antagonistas
del receptor de histamina-3, agonistas del receptor de
neuroimedina U, supresores de apetito, y compuesto gue modula
digestidén y/o metabolisumo.

18.- Un método para tratar diabetee © trastornos
relacionados con diabetes gque comprende administrar a un
Bujeto que necesita del mismo una cantidad terapéuticamente
efectiva de wun compuesto de la reivindicacién 1 en
combinacién con uno mis agentes farmacéuticos.

19.- El método de la reivindicacifn 18, en donde
dicho agente farmacéutico se selecciona del grupo que
congiste de agonistas de PPAR, f&rmacos de sulfonilurea,
secretagogos s8in sulfonilurea, inhibidores de a-glucosidasa,
pensibilizadores de insulina, secretagogos de insulina,
compuestos gque disminuyen ealida de glucosa hepética,

insulina y agentes contra obesidad.

%A
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20.- El mérode de la reivindicacién 18, en donde
dicha diabetes B8se selecciona del grupo que consiste de
diabetes tipo 1, diabetes tipo 2, diabetes al inicio de
madurez de los jobvenes, diabetes autoinmune latente en
adultos, y diabetes gestacional.

21.- El método de la reivindicacién 18, en donde el
trastorno' relacionado con diabetes Bse selecciona del grupo
que consiste de hiperglicemia, hiperinsulinemia, tolerancia
deteriorada de glucosa, glucosa deteriorada por ayuno,
dislipidemia, hipertrigliceridemia y resistencia a insulina.

22.- Un método para tratar obesidad, trastornos
relacionados con obesidad, diabetes, o trastornos
relacionados con diabetes gque comprenden administrar a un
sujeto que necesita del mismo una cantidad terapéuticamente
efectiva de un compuesto de 1la reivindicacién 1 en
combinacifén con uno o mias agentes seleccionados del grupo gue
consiste de inhibidores de HMG-CoA reductasa, 4cido
nicotinico, fArmacos que disminuyen lipidos, inhibidores de
ACAT, secuestradores de &cido biliar, inhibidores de
reabsorcién de &cido biliar, inhibidores de transporte de
triglicéridos microsomal, derivados de 4&cido fibrico,
blogqueadores B, inhibidores ACE, blogueadores de canal de
calcio, diuréticos, inhibidores de renina, antagonistas del

receptor de AT-1, antagonistas de receptor de ET, inhibidores
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de endopeptidasa neutral, inhibidores de vasopepsidasa vy
nicratos.

23.- El método de la reivindicacién 22, en donde
dicho trastorno relacionado con diabetes se selecciona del
grupo gque consiste de hiperglicemia, hipérinsulinemia,
tolerancia de glucosa deteriorada, glucosa deteriorada por
ayuno, dislipidemia, hipertrigliceridemia, y resistencia a
insulina.

24 .- El mécodo de cualquiera de las
reivindicaciones 15 a 23, en donde el compuesto de la
reivindicacién 1 y uno o wmids agentes farmacéuticos se
administraron como una sola formulacién de dosis
farmacéutica.

25.- un método para tracar enfermedad
cardiovascular gque comprende administrar a un sujeto gue
necesita del mismo una cantidad terapéuticamente efectiva de
un compuesto de 1la reivindicacién 1 o wuna composicidn
farmacéutica de la reivindicacién 5.

26.- El método de la reivindicacién 25, en donde
dicha enfermedad cardiovascular Be selecciona de
aterosclercais, enfermedad cardiaca coronaria, enfermedad de
arterias coronarias e hipertensién.

27.- Los compuestos de acuerdo con la
reivindicacién 1, para el tratamiento y/o profilaxis de

obesidad, trastornos relacionados con obesidad, diabetes o

ol
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trastornos relacionados con diabetes, o enfermedad
cardiovascular.
28.- Medicamento gque contiene por 1lo menos un

compuesto de acuerdo con la reivindicacién 1, en combinacién
con por lo menos un vehiculo ¢o excipiente farmacéuticamente
seguro, farmacéuticamence aceptable.

29.- Uso de compuestcs de acuerdo con 1la
reivindicaciébn 1 para manufacturar un medicamento para el
tratamiento y/o profilaxis de diabetes, trastornos
relacionados con diabetes, obesidad, trastornos relacicnados
con obesidad, o enfermedad cardicovascular.

30.- Medicamentos de acuerdo con la reivindicacidn
28, para el tratamiento y/o profilaxis de obesidad,
trastornos relacionados con obesidad, diabetes, trastornos
relacionados con obesidad o enfermedad cardiovascular.

31.- Un método para tratar enfermedades o
trastornos asociados con DGAT-1 gue comprende administrar a
un sujeto que necegita del mismo una cantidad
terapéuticamente efectiva de un compuesto de la
reivindicacién 1 o una composicién de la reivindicacidén 5.

32.- Un método para tratar enfermedades o
trastornos asociados con DGAT-1 que comprende administrar a
un sujeto gue necesita del mismo una cantidad

terapéuticamente efectiva de un compuesto de la
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reivindicacién 1 en combinacién con uno o mAs agentes

farmacéuticos.
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Esta invencién se refiere a ciertos compuestos de
Gdcido bifenil-4-il carbonilamino, composicicnes y métodos

para tratar o prevenir obesidad y enfermedades relacionadas.



INTERNATIONAL SEARCH REPORT International application No.

PCT/UB0SAT7215

A.  CLASSIFICATION OF SUBJECT MATTER
IrC: CO07D 277/81( 2006.01)

USPC: 5487161
According to International Putent Classification (IPC) or io both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (clasxillcation sysiem followed by classification symbols)
U.S. : 548/161

Documemation searched other 1han minimum documenistion 10 the extonl that such documents e included in the Gelds searched

Electronic data base consulted during the international sesrch (name of data base und, where practicable, search termns used)
Please Sce Continustion Sheet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of documnent, with indiestion, where sppropriate, of the relovant passages Relevant to claim No.

AP Dutsbase CAS ONLINE on STN, Chem. Abstr., Accession No.2004:964833, 5

US2004224997, Prepantion of benrszolyaminobiphenyloxoalkemoates; SMITH et ol..11
November 2004 (11.11.2004), absiract.

D Further docurments are listed in the eontinuation of Box C. D See patent family anne

. Spacial oxirgnes of G documen: bl i docmont published aher tho Intcrastiom] filing date o pricry
dnty ad wot b comlict with the epplication bt ched 1o sederstend the
A~ docemes: delixing the guneral staiy of the art which ks st considered o be of incipls ar oy wsierlying the levention
- docescat of partiociar relovancer; the olekmel frvention cat be
“E*  ctsbier spplieation or putext publithed on ar afier the intarnatioen] fling dain eonshicred noval or casnot be conshdered 1o frvolve s inventive sep
win the docssrest Iy takey akms
"L*  docment which moy Serow dosbts on priority claba(s) or which ks clisd
cxtabilish the publication dete of ssather citation, or other special teasos {2 e o document of particalar relevance; the claimed iovention cmoot be
apeciliad) cosgliored 1o levolve a inventive yiap when the docames: bs conbiced
with ane or e ather mch docwroents, sach cosbisntion balng
“0" docmnen refiaving o an aml disclosurs, use, exhibision or other s chvicus 10 & pxacm okifind in the art
- tn-;:ilﬂdplrhhb.hlﬁhh-ﬂhlh a" docuen povrber of the senin pasent Somily
Date of the actual completion of the international gesrch lhuofmlmgofﬂumumcnﬂm“qul
22 March 2006 (22.03.2006)
Nume and mailing address of the ISA/US w
Mail PCT, Amn: ISA/US
Cocusistoncs i P Rebeoza L. Anderson Q GALLL
P.O. Box 1450
Alaxundria, Viginia 22313-1450 Telephone No. (703) 308-1235
Facsimile Ne. (571) 273-3201 .

Form PCT/ISAZ210 (pecond sheet) (April 2003)

>



Intemational applicstion Neo.
PCTIUS05AT21S

INTERNATIONAL SEARCH REPORT

BoxNo.1l  Observationy whers certain clatms were found unsearchable (Continuation of item 2 of first sheet)

Thia irternational search report hes not beea establishud in respect of certain claima under Article 17(2)(a) for the following ressons:

L E Clzims Nos.:
because they relate to subject matier not required 1o be searched by this Authority, namely:

2 E Claima Nos.: 1-4 and 6-31
because they relate 1o parts of the intemational spplication that da not comply with the prescribed requirements to such
an extent that o meaningfhl internationsl sesrch can be carried out, specifically:
Please Sec Continuation Sheet

3. DA coimeNos: 23
because they are depehdent claims and are not drafted in accondance with the second and thind sentences of Rule 6.4(a).

BoxNo.Ill Observations where unity of investion ls lacking (Continustlon of Item 3 of first sheet)

This Intemational Searching Autharity found multiple inventions in this intemational epplication, ss follows:

D A all required sdditional search feas were timely paid by the spplicant, this international sesrch repon covery all
scarchable claims,
r 3 D As all searchable claima could be searched without effort justifying additional fees, this Authority did hot invite payment
of any sdditiopal fees.

D As only same of the required additional search feey were timely paid by the spplicnt, this international search repant
cavers only thase claimg for which foss were puid, specifically claims Nos.:

4, D No required additionsl search fees were tnely paid by the spplicant. Consequently, this internatianal search report ia
restricted to ths invention first meatiened in the claims; it is covered by clairms Nos.:

RemarkonProtest |_|  The addirional search foes were accompanied by the spplicant's protest and, whers applicable, the
payment of s protest fee.
El The additional search fees were accompanicd by the applicant's protest but the applicsble protest fee
wus not paid within the time Jimit specified in the invitation.
D No protest accompanied the payment of additicnal scarch fees.

Form PCT/ISA210 {continuation of first sheet(2)) {April 2005)



. Intemational spplication No.
INTERNATIONAL SEARCH REFORT PCT/US0S3T215

Continuation of Box Il Resscn 2:

The numerous variables, .g. (A, R1, n, G, R5, R2, R3, R4, R11, RS, R7, RB, RY, R10, etc.) and their valuminous, complex
meaninge and their virtual incomprehensible permutations and combinations maka i imposaible to determine the full scope
and complets meaning of the claimad subject matior. As presented the dalmed subject matter cannot be regarded as being
a clear and concise description for which protaction ls sought and as such the listed ciaims do not comply with tha
requiraments of PCT Arlice 8. Thus k ia impoasible io cany out @ meaningful search on same. A search will be carried out
;n }m:;l dlscemable invantion of cialm 5 which ls N{({3'-fiuoro-4"{(8-luoro-1,3-banznthiazol-2-yllaminobiphenyl-4-

Continuation of B. FIELDS SEARCHED Item 3:
CAS ONLINE
STN stricture search

Form PCT/1SA/210 (cntra sheet) (April 2005)

iyl



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter II of the Patent Cooperation Treaty)

{PCT Anrticle 36 and Rule 70)

PR

Applicant’s or agent’s file reference

FOR FURTHER ACTION Sce Form PCT/IPEAMIG
5221-PCT
International application Na. Intermational filing daw (day/manth/vear) Priority dawe (day/month/vear)
PCT/iS05/37213 14 Ociober 2005 (14.10.2005) 15 October 2004 (15.10.2004)

International Patent Classification (IPC) or national classification and 1IPC

rC: CUD 277/82¢ 2006.01)
USI'C:  548/161

Applicant

BAYER PHARMACEUTICALS CORPORATION

This report is the internationa] prelitninary examination report, established by this International Preliminary
Examining Authority under Aricle 35 and ransmitted t the applicant according to Article 36.

This REPORT cunsists of a towl of ___5_’ sheets, including this cover sheet.

2
3. This report is alsv accompanied by ANNEXES, comprising:
a. D{scm to the applicant and to the Internationn! Bureau) a ttal of __ sheets, as follows:
I:I sheets of the description, claims and/or drewings which have been amended and are the basis
of this report and/or sheets conwaining reciifications authorized by this Authority (see Rule
70.16 und Section 607 of the Administrative Instructions).
sheets which supersede carlier sheets, but which this Authority considers conwin an
amendment that goes beyond the disclosure in the international application as filed, as
indicated in item 4 of Box No. | and the Supplemental Box.
b. [:’ {sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s))
, containing a sequence listing and/or tables related thereto, in electronic form only, as
indicared in the Supplemenial Box Relating w Sequence Listing (see Section 802 of the
Administrative Instructions).
4. This report contains indications relating to the following items:
E Box No. | Basis of the repon
[] BoxNo.ut  Priority
E Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
D Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Article 35(2) with regard to novelly, inventive step or
industrial applicability: citations and explanations supporting such statemem
D Box No. VI Certuin documents cited
I:I Box No. VII  Cerin defects in the internations] application
D Box No. VIII  Cerain observations on the international application
Dawe of submission of the demand Date of completion of this repon
18 April 2008 {18.04.2006) 02 Augusc 2006 (02.08.2006)
Name snd mailing sddress of the [PEA/ US Autharized officer
Mail Stp PCT, Aun: IPEA/US
Commixsioaes for Patencs Rebecca L. Anderson Eﬂ- Robects %‘)
P.0. Box 1450 )
Alexandria, Virginia 22313-1450
Facsimile Na. {571) 273-3201 Telephone No. (571) 272-1600

Farm PCT/IPEA409 (cover sheet){April 2005)



International application Na.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
PCT/US05/37215

Box No. |  Basis of the report

1. With regard to the language, this report is based on:
the itternational application in the language in which it was filed.

D a translation of the international application into . which is the language of a trunslativn furmshed for the
purpuses of:
[] internationat scarch (under Rules 12.3 and 23.1¢b))

El publication of the international application (under Rule 12.4(a))
D international preliminary examination (under Rules 55.2(a) and/or 55.3(a))

2, With regard to the elements of the international application. this repurt is based on frepluccment sheets which have been
Jurnished to the receiving Qffice in response to an invitation under Article 14 are referred 1o ip this report as “originglly filed”
avnd re not annexed 1o this report):

E the international application as originally filed/furnished
the description:
puges  1-103 as originally filed/furnished
pages* NONE received by this Authority on
pages* NONE received by this Authority on

E the claims:
pages 104-122 as originally filed/furnished
pages* NONE as amended (together with any statement) under Anticle [9
pages®™ NONE received by this Authority on
pages* NONE received by this Authority on

"] e drawings:
pages NONE as originally filed/furnished

pages* NONE received by this Authority on
pages* NONE received by this Authority on

D a sequence listing andfor any related table(s) - see Supplemental Box Relating w Sequence Listing.

3 D The amendments have resulted in the cancellation of:

D the descriptian, papes
[:l the claims, Nos
D the drawings, sheets/figs
D the sequence listing (specify):
[] any table(s) related 1o the sequence listing (specify):

4, D This report has been estublished as if (some of) the emendments annexed to this report and listed belaw had not been made,
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2{c)).

[7]  the description, pages
(]  ihe claims, Nos
D the drawings, sheets/figs
D the sequence listing (specify):
D any table(s) related o the sequence listing (specify):

* If item 4 applies, some or all of those sheets may be marked “superseded. "
Fonn PCT/APEA/409 (Box No. [) (April 2005)




- !

Intermational application No.

INTERNATIONAL FRELIMINARY REPORT ON PATENTABILITY
PCT/US05/37215
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D Sec Supplemental Box for further details
Form PCT/IPEA/09 (Box Ne. 11} (April 2005)
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Box No. V  Reasoned stutement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Siatement

Novelty (N)

Inventive Step (15)

Industrial Applicability (LA)

Chims 5

Cliims NONE

Cluims 5

Claims NONE

Claims 3

Claims NONE

YES
NO

YES
NC

YES
NO

2. Citations and Explanations (Rule 70.7)

made or used in industry.

Claim 5 meets the criteria set out in PCT Anicle 33(2)-(3), beeause the prior art does not wach or fuirly suggest the first compound
of the claim , N-{{3'-fluoro-4'-[{6-fluoro-1,3-benzothiaznl-2-yl)amino biphenyl-4-yl jcarbonyl)-L-valine.

Claim 5 meets tlie criteria set out in PCT Article 33(4), and thus has industrial applicability because the subject matter clzimed can be

Form PCT/IPEA/409 (Box No. V) (April 2005)
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Supplemental Box

In case the space in any of the preceding boxes is not sulficient.

Cuentinuation of"

Section 1[1. Non-establishmemi of report {(description/cluims/drawings onclear}

The numerous variables, a.g. (A, R1, n, Q, R5, R2, R3, R4, R11, R6, R7, R8, R8, R10, eic.) and their voluminous, complex
mesnings and their virtual incomprehensible permutations and combinations maka it impossible to datarmine the full scope
and complate meaning of the claimed subject matter. As presentad the claimed subject matter cannot be regarded as being
a clesr and concise description for which pratection is sought end as such the listed claims do not comply with the
requirements of PCT Article 8. Thus it is impossible to carry out a meaningful examination on same. An examination will be
carriad out on the first discernable invention of claim 5 which is Nj({3'-flvoro-4'-[{8-fluoro-1,3-benzothiazol-2-
yl)amino}biphenyl-4-yl}carbonyl)-L-valina.

Form PCT/IPEA/40% (Supplemental Box) (April 2005)
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Doctor(a)

FERRERD EMILIO

Apoderado(a) y/o Representante de
BAYER PHARMACEUTICALS CORPORATION

REFERENCIA Radicacién No. 07 46791
Solicitud intermacional PCT/UB2005/037215
Fecha inicio fase nacional 15/05/2007

Trimite 11
Evento 379
Actuaciém 416
Oficio No. 3332
Folios 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retine los requisitos de forma establecidos
la Decisifn 486 de la Comisién de la Comunidad Andina, el Tratado de Cooperaciésn en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia al extracto de la solicitud a la Oficina da
Conunlcaciones para efecto de su publicacién en la Gaceta de Propledad Industrial.

Camplase
Dado en Bogotd DC,
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