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FORMULARIO UNICO DE SOLICITUD DE PATENTE

101 Oak Ridge Lane,
Mildford, Connecticut 06460
Estados Unidos de América

PCT
ENTRADA EN FASE NACIONAL 9 - Dic -0D
SOLICITUD DE:
@ X Patente de Invencion. [J Patente de Modelo de Utilidad.
[] Capitulo I. Capltulo Il.
Nombre: BAYER PHARMACEUTICALS
CORPORATION
BOLICITANTE | Moo o Beaware, Estadon. IDENTIFICACION
(71) Unidos de América. C.C. O NIT C
Direccién: 400 Morgan Lane, CE. O Otro O
Waest Heaven, Connecticut 08516 Cual
Estados Unidos de América .
Numero
Domicilio: West Heaven, Connecticut,
Estados Unidos de Américg
Nombre: EMILIO FERRERO IDENTIFICACION
Direccién: Carrera 4*. No. 72-35 C.C. e NIT |
Teléfono: 347 38 1
REPRESENTANTE | __ 211 88 50 C.E. O Otro M
O APODERADO e o clientes@camyp.com. Cual
Domiclllo: Bogota, Colombla. Nimero 438.019 T.P 31.928
\ 1. Roger SMITH 2. Ann-Marle CAMPBELL
@ 65 Winterhill Road, 89 Lynn Drive,
Madison , Connecticut 08443 Monroe, Connecticut 06468
INVENTOR (ES’ Estados Unidos de América Estados Unidos de América
(12) 3. Phillp COISH 4. Miao DAI
548 Orange Street,Suite 401, 83-72 Daniels Street
New Haeven, Connecticut 08511 Briarwood, New York 11435
Estados Unidos de América Estados Unidos de América
5. Susan JENKINS 6. Derek, B. LOWE
50 Bolt Lane, 31 Bittersweet Lane,
Mildford, Connecticut 08460 Hamden, Connecticut 08518
Estados Unidos de América Estados Unidos de América
7. Stephen O°"CONNOR 8. Ning SU
877 Little Meadow Road,, 121 October Hill Road,
Guilford, Connecticut 08437 Hamden, Connecticut 08518
Estados Unidos de América Estados Unidos de América
9. Gan WANG 10. Mingbao ZHANG
6 Cassella Drive, 75 Nysellus Place,
Wallingord, Connecticut 06492 Stamford, Connecticut 06805
Estados Unidos de América Estados Unidos de América
11. Lel ZHU

PCT (86)
Solicitud Internacional No. PCT/US2004/014038
Publicacion Internacional No. W0O2004/100881 A2

®

Fecha: 8 de Mayo 2004
Fecha: 25 de Noviembre 2004

ad
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Titulo (54
@ PREPARACION Y USO DE DERIVADOS DE ALQUILARILO PARA EL TRATAMIENTO DE LA
OBESIDAD

_® Clasificacién Internaclonal {51) AG1K g‘ ’4160 . QO 30 935 / 20
o

Prioridad | (33) Pais de Origen (32) Fecha (31) Ndmero de Solicitud
siXl No[] us 9 de Mayo 2003 60/469,619
@ Comprobante de pago No.: 05-87.655 Fecha: 15 de Noviembre 2005

Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 443.000.00.
Comprobante de pago por relvindicacién de prioridad.

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

Poderes, si fuere el caso.

Documento de cesién dal inventor al solicitante 0 a su causants.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del conirato de acceso.

De ser el caso, documento que acredite 1a licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

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

Arte final 12x12

De ser sl caso, informacién sobre ofras solicitudes de patente o titulos obtanidos en el

axtranjero por el mismo ftitular o su causante, relacionadas parcial o totaimente con la invencion
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS

1 000 D000 RROO®E mnm°|

-
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@ FIGURA CARACTERISTICA

@ Solicito la concesion de la patente,

NOMBRE: EMILIO FERRERO
FIRMA : 4,0_. i..._..__;

C.C. 438.019 de Usaquén T.P. 31.820

FCC
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DOCUMENTOS ANEXOS

1. X Publicacion Intemacional WQ 2004/087706 A1
Descripcién:
Paginas 1681 en el idioma original
Péaginas 238 en espafiol
Reivindicaciones: Nimero (s) 35
Figuras: Namero (8)
2. [X] Forma PCT/ISA/210. Informe de Bisqueda Intermacional.
3. XExtracto de publicacién.
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Power-of-Attoroey
Apostille for patents,
industrial designs, trademarks, commercial names, trade

cmblems, domain names, slogans licenpes.

!

REPRESENTACION Y PODER REPRESENTATION AND POWER-OF-ATTORNEY
4ud7j
Yo (nosotros), abajo firmado (s)YI (we), the undersigned SELH
R G0 NCTANG 35110 B4t EHCAD
BAYER PHARMACEUTICALS CORPORATION 5%, 1Co0 U P08, oo Sen
400 Miorgan Laoe T s oA
domiciliado (s) en/of West Haven, CT 06516 e v e 8

United States of America ) T

por ¢l prescnic nombramos a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 y GERMAN CAVELIER, tpa. 832, domiciliados en Ia Carrera
72-35, Bogoti, Colombia, en obedecimiento a lo dispuesto en el

o 1o del Articulo 543 del Ciodigo de Comercio, ¢l primero

como principal y los demis como suplentcs, en su orden, como mis
{nucstros) representantes cn todos los asunios de propiedad industrial
con facultad para recibir notificaciones y nombrar apoderados judiciales
o extrejudiciales. El primer representanic suplente rcemplazand al
principal en caso de ausencia o impedimento temporal o definitivo de
equél. La misma regla se aplicard cuando el scgundo representante
suplente haya de reemplazar al primero, o ¢l tercero al segundo. En
tales casos, el representante principal, o ¢l primero, o segundo suplente,
en su caso, o embos, declarardn su intencién de no cjercer In
representacién mediamte declaracidn sntenticada par Notario Piiblico en
Colombia. o por Notario u otro. Funcionario Pfiblico, o Cénsul de
Colombis, cn el extranjero; y si sc tratare de impedimenio, con el
cotificado respectivo. Si alguno de los nombrados fhitare
definitivamente, el siguientc tomard su lugar. Cuando cegare la musencia
o impedimento del representante principal, o de su primero o segundo

rn\.ylemes,mnm,podﬂnejmlnmgﬂudm.m

scgin ¢l caso, asumiéndola por el solo hecho de ejercerls,
cesando cn esc momento cl gjercicio de la ropresentacién por of
primero, scgundo o tercer suplente en su caso.
Ademils, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteeeién de mi (nuestra) propiedad industrial y contra
Ia competencia desleal, a cuyo efecio autorizo (amos) a loa dichos
apoderados para que me (nos) representen ante cuslesquiera entidades o
personas, cjerzan o no jurisdiccién, especialmente ante las del orden
administrativo, contencioso- administrative y judicial, ss] como los
tribunales dc arbitramento, en lodo lo concemiente a los siguientes
asuntos: ) Obtencién de patentes de invencidn, modelos de ulilided y
disehos industrinles; el registro de marcay de Bibrica, colectivas,
defensivas, dc  servicio, lemas comercisles, nombres
comercinles, eneefips, nombres de dominio, vericdndes vegetales y
denominaciones de origen; su renovacifn, ; cambio de nombre
o domicilio, cancelscién voluntaria; y ¢l registro déflicencias de uso de
esos derechos; b) Las acciones de competencia desleal, proteccion del
consumidor, oposiciones u observaciones, cancelacién administrativa y
judicial, nulidad, medidas cautelares, concesidn de licencias, In Wutela,

CAVELIER ABOGADOS

WPPODED]-181 (MINUTA N*12.1.1.2.6 USA)

BRI uJTEIIOHEDINA
mduwmplmmﬂlhlﬂmlgfmﬂ of rticle

ComudﬂCode.dohmbyappomEMlLlOFERRERO,lpl. 1929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Camera 4a
N° 72033, Bogoth, Colombis, the first as principal and the others s
akternates. in the order of their appointment, as our represcniatives for
all industrial property maiters with faculty to receive notifications and
to appoint sttorneys in and out of Court, The first alternate shall replace
the principal in case of his absence or of temporal or definitive
impediment. The same rule will apply when the second alternate
representative ig o replace the firat one, or when the third is to replace
the first or second siternates in their tum, or both of them, secand. In
such cases, the principal representative, or the first or second alternates
In their um, or both of them, shall state their intention not 1o act a8
representatives through a declamstion given before a Notary Public in
Colombia, or before a Notary or another Public Official or a Colombian
Consul abroad; and in case of impediment, the appropriste centificate
shall suffice. If any of the appoinices were to be definitely absent, the
following altemate shall take his place When the absemce or
impediment of the principal representative, or of the first or second
alternate in their m cesses, the represeniation can be taken again in
their sequence, by the principal, the first or second alternate depending
on case, and the mere fact or its exercise will suffice. The exercise of
the representation by the first, second or thind altemates in their tum
shall end st such time In addition, we grant a Power of Attomey in
favor of the abovelInamed attomeysOatDOlaw so that they may obtain
the prolection of my (our) industrial property and againsi the unfhir
competition. for which purpose T (we) suthorize the said atiomeys 10
represent me (us) before any authorities or persons, with or without
Jjurisdiction, specially those administrative, administretive contentious
and judicial, as well as before Arbitration Couri, in all matters
concerning the following: ») Obtainment of patents, utility models
and industrial designs; the registration of trademarks, collective,
defensive snd service marks, slogans, commercial names, trade
emblems, domain names, vegetal varieties and denominations of arigin;
ity renewal, assignmont, change of name or domicile, voluntary
cancellation; and the registration of licenses of use of the sbove rights;
b} Actions of unfair competition, protection to the consmer,
oppositions or obscrvations, administrative or Court cancellation,
nullity, infringement, granting of licenscs, 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 Seccretary of the State of Connecticut oD Ao, i
5, 08 EODOTA, WAGH NS T4n Lo s g

mg:u SOINCIOR £C 21 rainrga

g 2 HE TIMBE 4 1A g ¥
8. Number : 2004-1177 sy e )
5 31°00T 2005

.

Secretary of the State




y /
m: proteccifn de scerctos industriales, y en general los juickos civiles,

. penales, -administrativos o contenciosoladministrativos relacionados

con csios derechos; acciones y procesos que promovamos o sc nos
promucven. Y pare quec cn todos los ssunios arriba determinados,
pucdan sustituir este mandato, trangigir, conciliar, admitir los hachos
del proceso, desistir, eanceler, recibir, renunciar, y mtificar los actos de
agentes oficiosos.

Dado y firmado hoy/Given and signed this

+ .

mandamus, the protection of trade secrets, and in general the civil,
penal, snd administrative suits relating (o those rights; actions and suits
instituted by me (us) or against me (us). And thet in ali the sbove
maiters they may substitute this Power of Atiomey, compromisc,
concilinte, admit the facts of the case, desist, cancel, receive, resign, and
rutify ucts done by representatives without & power of atomey.

30 January 2004

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

porhy leffrey M. Greenman

Assigtant Secretary of Bayer Pharmaceuticals Corporation

Firma/Signature

che

CAVELIER ABOGADOS
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" * . CERTIFICACION NOTARIAL (SOCIEDAD)
Alos 30 dias del mesde  EMETO

de 2004 comparecié({eron) ante mi,
Jeffrey M. Greenman

* ° = -—NOTARIO POBLICO O FUNCIONARIO AUTORIZADO — NOTARY PUBLIC OR ATTESTING OFICIAL —

NOTARIAL CERTIFICATION (CORPORATION)

On this 30tk day of Jomuary

200 _4_ sppeared before me
Jeffrey M. Greenman

ca Wsyistant Secretary of Bayer Pharmacewticals Corporation

Eecretago Assistente de Bayer Phamceutr

Quien(es) conozeo personalmentie y que firma(n) este documento en
ién de ]a Sociedsd/compalia denominada
Bayer Pharmaceuticals Corporation

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

Certifico:

l.gehqviﬂolnss' ientes documentos:*
1. Certificado de Constitucion de Bayer Pharma-
ceuticals Corporation fechade 14 Nev. 2002;
2. Resolucion de 1a Junta Dfrectiva fechado 1
Enero, 2003
3. Consentimiento escrito de “fundador Gnico
de Bayer Pharmaceutiia'li

: Cgrp?ra51o chhadg_
14 Yodemhrctiitns prucllen T Sguicent " U o1V
2.1.Que Bayer Pharmaceuticals Corporation
¢s une Sociedad/Compafiia legalmente constitulda y existente de
wcuerdoconlasleyesde 1 Estado de Delaware

I certify:

1.That | have scen the following documents:*

1) Certificate of Incorporation of Bayer Pharmaceuticals
Corporation dated 14 November 2002;

2) Resolution of the Board of Directors dated | January 2003;

3) Writen Comvemt of the Sole Incorporator of Bayer

Pharmacesticals Corporation dated 14 November 2002

electing the Board of Directors;

2. That the above documents duly prove the following:

2.1.That Bayer Pharmaceuticals Corporation

is a Corporation/Company legally constituted and in existence

in accordance with the laws  of the State of Delaware,

United States of America

tados Unidos de America

22.Que cl domicilio de dicha Sociedad/Compallia es
400 Morgan Lane, West Haven, Connecticut

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

06516, Estados Unidos de America

United States of America

2.3. Que el objeto u objetos para los cuales sc otorga el presente
poder estin comprendidos deotro del objeto social de la
mencionada Sociedad/Compafiia.

24.Quecl(los) Sr(Sres) V87 TreY M. Greenman

cati(n) autorizado(s) para otorgar ¢l presente Poder.
Ciudad “\West Haven
Estado Connecticuty Estados Unidos de America

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

2.4. That Mr.(Measrs.) Jeffrey M. Greenmon

is{are) authorized (o grant the present Power of Attorney

City West Haven

State Commecticut, United Siates of America

Hoy 30 Enero de 2000 This o™ day of Jamuary 200 4
LTI, e
B:..... [ AL M i s ¥ s
R e General
of Bayer Pharmaceutical: ;Corpc'r_m;‘;:ﬂ:; g -8
Tt 31 0CKR00S T
NOTARIAL CERTIFICATE Y & )
United States of America P e, .
State of Connecticut IR oy
County of New Haven SLARLL TS e L D MEDINA
City of West Haven T A
gppeared Paul R.

Onthisthe  30th.. . the manth 2004,
, kmown to melohﬁe?a%whmem
f, General Counsel and Secretary

before Notary Public practicing in thiv locali
ibed to "'M ing ins wl':;g acknowl

of Bayer Pharmaceu,
authorization, ke executed the foregoing insirumen: on behalf of Bayer

rument, ‘himself to be Vice
ok , and that acting in such capacity and with
Pharmacewticals Corporation for the purposes therein contained

In witness thereof I set my hand.

CAVELIER ABOGADOS
WPPODEQI-181 (MINUTA N*12.1.1.2.6 USA)

[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 HAVEN, CT 06516, ESTADOS
UNIDOS DE AMERICA OTORGA PODER A EMILIO FERRERO, TPA 31929,
GONZALO PERDOMC, TPA 831; LUZ CLEMENCIA DE PAEZ TPA 23555 Y A
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.

POR: FIRMADO: PAUL R. BERRY, VICE PRESIDENTE, JEFE DE ASUNTOS

"o, Ma -, )
i LIV TS .,.-lyf_g' N

JURIDICOS Y SECRETARIC DE BAYER PHARMACEUTICAL‘.&E&E:RPGRAT.IDN,?{ ?
H LA ¢ .
5 wliv, e, 8 o M ,,'
CERTIFICADO NOTARIAL - L
» 7 81
ESTADOS UNIDOS DE AMERICA '
ﬂ |'UAH.I!|.M.' e

L
i
. : l"
i . = . R
; v Tt s o MEDINA
L T TR L

ESTADO DE CONNECTICUT, CONDADO DE NEW HAVEN 3

CIUDAD DE WEST HAVEN
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Hoy 30 de enero de 2004, ante mi, notario piblico practicante en
esta localidad, compareci® Paul R. Berry, conocido mio como la
persona cuyo nombre aparece escrito en el documento precedente, y
quien reconocié ser el vicepresidente, jefe de asuntos juridicos
Y secretario de Bayer Pharmaceuticals Corporation y que actuando
en calidad de tal y con autorizacién, firm6 el documento
precedente a nombre de'Bayer Pharmaceuticals Corporation para los
objetivos alli contenidos. En testimonio de lo anterior, firmo:

ELAINE PORTER, notario pliblico. Sello: ELAINE PORTER, notario

piblico. Mi cargo vence el 30 de junioc de 2006.

APOSTILLA:

NOTAMN w-"'
98 xuacra, Jﬂg'.',':‘.'..‘: 5 Ceculg
; L) LTI E MY COMEu; . ‘\'\" Lk

AL 1Y £ g 1, '.. - \"“

(Convencidn de La Haya del 5 de octubre de XSg)yrimwrees -x Nq

1. Estados Unidos de América

w .:‘l' PR x
Tee 31 0CT o)
Este documento piblico Rt P 005-5{#
PR _:'.h.: Rm, L
. , FJG?‘ LW .
2. ha sido firmado por ELAINE PORTER VAN HARG SRR META
s, VULARIO

3. quien actda en su calidad de NOTARIO PUBLICO

4. del estado de Connecticut para el perfiodo entre el primero
de julio de 2001 y el 30 de junio de 2006.

CERTIFICADO

5. en Hartford, Connecticut

6. el 5 de febrero de 2004

7. por Susan Bysiewicz Secretario del estado de Connecticut

8. Ndmero 2004-1177 v

9. Sello:

El sello del estado de Connecticut

10.Firma: Susan Bysiewicz, secretario de estado.

COLO-14125-841-001-0; WPCL0O02G. ID 5326

Bogotd, 16 de febrero de 2004. CE:! | l,w L\

Edvorde Colasr Neguwe
ﬂhﬂuﬂﬂﬂllﬂﬂll'
acE - uaie BRP

h '“.
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WO 20047100881 A2 15810 3500 OO0

(12) INTERNATIONAL APPLICATION PUBLISHKD UNDER ‘THE PATENT COOPERATION TREATY (PCT)

(19) World Intcllectuul Froperty
Orgunization
Inicmational Bureau

ISP
A

11

(43) Internutionul Publication Dute (10) Internutional Publication Number
25 November 2004 (25.11.2004) PCT WO 2004/100881 A2
(51) International Pulent Classlfication™ AGIK (74) Ageniz: GREENMAN, Jeffrey, M. el al.; Bayer Pharma-
ceuticals Corporation. 400 Morgen Lane, West Haven, CT
(21) Intcrnational Applieation Number: 06516 {US).
PCT/US 04014036

(81) Deulgnalcd States {unless otherwize indicated, for every
{22) Internailonul Flilng Date: G May 2004 (06.03.2004) .  kind of mutional protection available): AL, AG, Al., AM,
U, AZ. BA, BB, BG, BR, BW, BY, BZ, CA, CIH, CN,

(25) Flling Langumge: English R, CU, CZ, DR, DX, DM, DZ, RC, EE, EG, IS, I'L
/aD, GE, GH, GM. HR, HU, ID, 11, IN, IS, JF, KE,
(26) Publicution Langunsge: Linglish KO, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD.
MG, MK, MN, MW, MX. MZ. NA, NI, NO, NZ, OM, PG.
(30) Priority Duts: PH, PL. PT, RO, RU, SC, SD., SL, SG, 5K, SL, SY, TJ,TM.
60/469,619 9 May 2003 (09.05.2003)  US TN, TR 1T, TZ, UA, UG, US, UZ VC, VN, YU, ZA, ZM.

rA A

(71) Applicunt (for all designated Stutes axcept US): BAYER

PHARMACEUTICALS CORPORATION [US/US]: (84) Deslgnaicd Sisies (unlesr otherwise indicated, for every

400 Morgen Lane, West Hlaven. CT 06516 (US). kird of regional protection avallable): ARIPO (BW, GH,
GM, KE, LS. MW, MZ, NA, SD. SL. 5% TZ, UG, ZM,
(72) Invenlors; and ZW), Bumnsian (AM, AZ, BY, KQ, KZ, MD, RU, TJ, TM),
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PREPARATIGN AND USE OF ARYL ALKYT, ACID DERIVATIVES
FOR THE TREATMENT OF OBESITY

[001] This application claims benefit of U.S. Provisional Application Serial No. 60/469,619, filed
May 9, 2003, the contents of which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION
[002] This invention relates to certain aryl alkyl acid compounds, compositions, and methods for
treating or preventing obesity and related diseasca.

BACKGROUND OF THE INVENTION
[003] Obesity, which is an excess of body fit relative to lean body masg, is a chronic disease that is
highly prevalent in modern society. It is associated not anly with a social stigma, but also with
decreased life span and pumerous medical problems, including adverse peychological development,
coronary artery discasc, hypertension, stroke, disbetes, hyperlipidemia, and some cancers. (se¢, e.g.,
Nishins, et al., Metab. 43:554-558, 1994; Grundy and Barnett, Dis. Mon. 36:641-731, 1990; Rissanen,
et al., British Medical Journal, 301:835-837, 1990). .

[004] Obesity remains a problem, and treatment hes been limited. Theze is, {herefire, 2 need to
develop pharmaceuticals and treatment regimes effective in the alleviation of cbesity.

[005] A hallmark characteristic of obesity is an increase in white adipose tissue (WA'T) mass that is
largely due to accunmlation of triacylglycercl. This increase in WAT mass is a key contributar to
cbesity-associated complications. Discylglycerol O-acyltransferases (DGATs, EC 23.1.2) are
membrane-bound enzymes that catalyze the terminal step of triacylglycerol biosynthesis. Two
enzymes thet display DGAT activity have been choracterized: DGAT-1 (diacylglyceral O-
acyliransferase type 1) (see, 2., U.S. Palent No. 6,100,077; Cases, et al., Froc. Nat. Acad. Sci.
95:13018-13023, 1998) and DGAT-2 (discylglyceral O-acyltransfirase type 2) (Cases, et al., J. Bicl.
Choem. 276:38870-38876, 2001). DGAT-1 and DGAT-2 do not exhibit significant protein sequence
identity. Importantly, DGAT-1 null mice do not become cbese when challenged with a high faf dict
in contrast to wild-type littermates (Smith, et al, Nature Genetics 25:87-90, 2000). DGAT-1 null
mice display reduced postprandiul plasma giucose levels and exhibit increased energy expenditure,
but have normal levels of serum triglycerides (Smith, et al., 2000), possibly due to ths 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 fo explain the resistance of DGAT-1 pull mice to diet-
induced obesity. Firat, abolishing DGAT-1 ac&vityinthni_nﬁuﬁmmyblockthemfmmﬁmmd
export of triacylglycerol from intestinal cells into the circulation via chylomicron particles. Second,
knocking out DGAT-] activity in the adipocyls may decrease deposition of triacylglycerol in WAT.
The phenotype of the DGAT-1 null mouse, along with the results of our stodies with DGAT-1
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inhibitors in diet-induced obese (DIO) mice, indicate that a DGAT-1 inhibitor has utility for the
treatment of obesity and obesity-associated complications.

DETAILED CRIPTION ON

[006] The invention relates io aryl alkyl acid derivatives, and pharmaceutical salis and esters thereof,
that have utility in the inhibition of DGAT-1 (diacylglycerol O-acyltransferase type 1) and in the
treatment of obesity and related diseages.

[007] One embhodiment of the inventicn is 8 compound of Formula (7)
0O o

1
R2 R\\ AJL‘OH

R?
2
/N ~
R“‘{\J\N I =
H
®
wherein
Qis O, S, or NR%;
A is a linker selected from
RE R
ACH

whereinpis 1 or2

. {Cha)m_

>_._

R4
whereinm isOandnis 1, 2, 3, or4,
or
mislamdnis ], 2,0r3,
and
whercin said linker is optionally substituted by one ar two R” groups;

R' and R? are independently selected from hydrogen, halo, (Cr-Cealkyl, and (C;-Ce)alkoxy;

R is selected from
hydrogen,
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(Ci-Coalkyl optionally substituted by hydroxy,
and
phenyl optionally substituted with (C-Cg)alkyl, (C;-Ce)alkoxy, ar halo;

R is selected from hydrogen, nitro, and (C;-Cgalkyl;
or

R’ and R may, when taken together with the carbon atoms to which they are attached, form a benzene
ring optionally substituted with up to two substituents selected from
halo, (C,-Ce)alkyl, (C,-Cgalkoxy, nitro, cyano, (C,-Cohaloalkyl, (C-C¢heloalkoxy,
aminocarbonyl, (C;-Ce)alkylaminocarbonyl, bis[(C,-CoalkylJaminocarbonyl,
aminosulfonyl, (C,-Cglalkylaminnsulfonyl, bis[(C,-Cgalkyljaminosulfonyl, (C;-
Coalkylcarbonylaming, (C,-Coalkylsulfonylamino, hydroxy-(C:r-
Cg)alkylaminocarbonyl, 1-morphalinylcarbonyl, and 1-piperidinylcarboayl,

and

when two of gaid benzene ring subatituents are (C;-Cglalkyi and arc attached to
ndjacent carbon atoms of the benzane ring, they may be joined together to form a 5-
7-membered carbocyclic ring;

R’ is hydrogen or (C,-Coalkyl;
R’ is hydrogen;

R’ is hydrogen or (C;-Cg)alkyl optionally substituted with
(Ci-Cyalioxy,
bis{(C-Cy)alkylJamino
or
pheny] opticnally substinsted with halo, (C,-Cg)alkyl, (Ci-Cealkoxy, or
cyano;
or

R® and R are both (C,-Clalkyk;

ar
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R? and R” may farm, together with the carbon atom to which they are attached,

& 3- to 5-membered carbocyelic ring,

or

a 5-membered ring represented by

gwg
wherein W is CH;, C(CHy),, O, NR?, S, ar SO;

R®is (C)-Cyalkyl;
and
R’ is hydrogen or (C;-Cg)alkyl;

or the pharmaceutically acceptable salts and esters thereof.

[008] A second embodiment of this invention is a compound of Fornmla (Ia)

R1

wherein
Q, A, and R'-R* have the meanings a8 described above for Formmla (T)
or the pharmaceutical salts and esters thereof.

[00%) A third embodiment of the inveation is a compound of Formula (Ib)

15
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wherein
Q. A, and R'-R* have the meanings as described above for Formmla (1),
or pharmaceutical #alts and esiers thereof.

[010] Examples of the invention may be found in the Examples described below and in Tebles 1 and
2. The compounds described in the Examples are intended to be representative of the invention, and it
will be understood that the scope of the inveation 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 aro regarded as within the ambit
of the invention.

[011] ‘The terms identified above have the following meaning thronghout

[012] The term “halo™ means F, Br, Cl, and 1.

[013] The terms “{C;-Cglalkyl,” and “(C;-Cgalkyl” mean a linear or branched saturated hydrocarbon
groups having from about 1 to about 6 carbon atoms, or from 2 1o about 6 carbon atomas, respectively.
The hydrocarbon group may also include a cyclic alkyl mdical as part of the alky] group. Such groups
include, but are not limited to, methyl, ethyl, 7-peopyl, isopropyl, butyl, isobutyl, pentyl, hoxyl,
cyclopropyi, cyclohexyl, cyclopropyl-methyl, and cyclopentyl-mothyl groups.

{014] The term *(C;-Cg)alkoxy™ means a linear or branched satursted hydrocarbon group having from
about 1 to about § carbon atoms, said group being atteched to an oxygen atont. The oxygen atom is
the atom through which the alkoxy substituent is attached to the rest of the molecule. Tha
hydrocarbon group may also include a cyclic alkyl radical as part of the alkyl group. Such groups
include, but are not limited to, methoxy, ethoxy, #-propoxy, isopropoxy, r-butoxy, n-hexyloxy, 3,3-
dimethylpropaxy, cyclopropoxy, cyclopropylmethoxy, cyclopentyloxy, and the like.

[015] The term “(C)-Cq)haloalknxy™ means a (C;-Cgalkoxy group substituted on carbon with a
halogen etom. Such groups include trifluoromethaxy, diflnoramethoxy, 2,2-diflucroethoxy, 2,2,2-
trifluoroethoxy, 3-fuoropropoxy, 2-chlaroethoxy, 3-chloropropoxy, 1-fluoro-2,2,-dichlorocthoxy, and
the like,

{016] The term *(C;-Cohaloalkyl™ means a (C,-Cgalkyl group substituted on carbon with a halogen
atom. Such groups include trifluoromethyl, difflucromethyl, 2,2 2-riflucroethyl, 3-flucropropyl,
difluoroethyl, 1-fluoro-2,2-dichloroethyl, 3-chloropropyl, 4-bromohexy], and the like.

[017] The terms “sminocarbonyl,” *(C,-C)alkylaminocarbomyl,” and “bis{(Ci-
Cgalkyllaminocarbonyl,” mean a carbonyl [C(=0)] group substituted by nitrogen atom in which the
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nitrogen atom is unsubstituted, substituted by a single (C,-Cg)alkyl group, or by two (C,-Cglalkyl
groups, respectively. The carbony! group is the point of sttachment of the substituent to the rest of the
molccule. Such groups include carboxamido [NHyC(=0)-], N-methylcarboxamido [CHyNHC(=0)],
N-methyl-N-propylcarboxamido [CHyCH,CHaN(CH,)C(=0)-] and N,N-diethylcarboxamido
[(CH,CH,)a;NC(=0)-], and the like.

[018] The term “hydroxy-{C-Cyalkylaminocarbonyi™ means & carbony} [C(=0)] group substituted by
nitrogen atom in which the nitropen atom is substituted by s single (C;-Cglalkyl group, and said alkyl
is further substiited by a hydroxy group. Such groups include 2-hydroxyethylamido-, 3-
Inydraxypropylamido, 4-hydroxyhexylamido, aad the like.

[019] The terms “aminosulfomyl,” “(C;-Cealkylaminosulfonyl,” and “bis[(C-
Ce)alkylJaminosuifony!” mean a S(=0),; group subatituted by nitrogen afom in which tho nitrogen
atom is unsubstituted, substituted by a single (C;-Cgalkyl group, or by two (C-Cealkyl groups,
reapectively. ‘The S(=0); group is the point of aitachment of the substituent to the rest of the
molecule, Such groups include aminosulfionyl [NES(=0)-], N-methylaminosulfonyl-{
CH;NHS(=0),}, N-methyl-N-propylaminosulfonyl [CH;CHyCH;N(CHa)S(=O)x} and N,N,-
dicthylaminosulfanyl [(CHyCH;):NS(=0)1], and the like. '

[020] 'The term “(C,-Cgalkylcarbonylamino” means an amino group in which the nitrogon atom is
substituted by a carbony! group, and said carborryl grou is further substituted by a (C(-Cealkyl
group. “Tho nitrogen stom is the point of attachment of the substituent to the rest of the molecule.
Such groups include acetylamino [CHyC(=0)NH-], propanoylamino [CH;CH;C(=0)NH-),and i-
butanoylamino [(CH,);CHC(=0)NH-]groups, and the Ifie.

[021) The term *(C,-Coalkylsulfonylamino™ means an amino group in which the nitropen 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 methylsulfonylamino [CH;S(=0);NE-], propylsulfonylamino
[CH;CH;CH;S(=0);NH-}, and /-propylsulfonylamino [(CHy);CHS(=0),;NH-] groups, and the like.

[022] The terms “1-morpholinylcarbony]™ and “]-piperidinylcarbonyl” mean
0, o,
[T 1
o] N—C-+ { N-C—+
' and ', respectively.

[023] The term “optionally substituted” mcans that the moiety so modified may have from none to up
to at least the highest number of substifuents indicated. Each substituent may replace any hydrogen
atom on the moiety so modified as long as the replacement is chemically possible and chemically

1+
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stable. When there are iwo ar more substituents on any moiety, cach substituent is chosen
independently of any other substituent and can, accardingly, be the same or diffcrent.

[024] When any moicty is described as being substituted, it can have one or more of the indicated
substituents that can be located ot any available position on the mojety. Whea there are two or more
subsliluents on any moiety, each term shall be dofined independenily of any other in each ocourrence.

[025] Representutive salts of the compounds of Formula (T), Formula (Ia), and Fornmila (Ib) include
the conventional non-toxic salts and the quaternary ammonium salts which are formed, for cxample,
from inorganic or organic acids or bases by means well known in the art. For example, such acid
addition aaits include acetate, adipate, alginate, ascorbate, aspartate, benzoate, benzenesulfonats,
bisulfate, butyrate, citrate, camphurate, camphorsulfonste, cinnamate, cyclopentanepropionate,
digluconate, dodecylsulfste, ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate,
hernisulfate, heptancate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, itaconale, lactate, maleste, mandelate, methanssulfonate, 2-
naphthalenesul fonate, nicotinate, nitrate, oxalate, pamoste, pectinate, parsulfate, 3-phenylpropionate,
picrulc, pivalate, propionate, succinate, sulfonnle, tartrate, thiocyanate, tosylate, and undecanoata.

[026] Base saltz include alkali meta! salts such as potassium and sodinm saltg, alkaline earth metal
salts such as caleivm and magnesium salts, end ammonium salts with organic bases such as
dicyclohexylamine salts and N-mothyl-D-glucamine. Additionally, basic nitrogen containing groups
may be quaternized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and butyl
chlarides, bromides and jodides; dialkyl sulfates like dimethyl, diethyl, and dibutyl sulfate; and disaryl
sulfittes, long chain halides such as decyl, lauryl, myristyl end strearyl chlorides, bromides and
iodides, aralky] halides like benzyl and phenethyl bromides and others.

[027] The esters in the present invention are non-taxic, pharmaceutically acceptable ester derivatives
of the compounds of Formula (T) , Formula (Is), and Formula (Ib). This includes, for example, eater
derivatives of hydroxy-containing compounds of Formula (I) , Formula (I2), and Formula (Tb)
prepared with acetic, benzoic, mandelic, stearic, lactic, salicylic, hydroxynaphthoic, giucoheptonic,
and gluconic acid. This also incledes, for example, ester derivativea of carboxylic acid-containing
compounds of Formula (T) and Formula (In) prepared with pharmaceutically acceptable alcohols.
Pharmaceutically accepiable alcohols include, but are not limited to methanol, cthanol, isopropanol,
butanol, 2-methylpropancl, 2-methoxyethanol, 2-(dimethylamino)ethanol, 2(diethylamino)ethanol, 2-
(1-piperidinyl)ethenol, 2-(1-morphalinyl)ethanol, hydroxyacetic acid, N,N-dimethylglycolamide,
bydroxyacetone ;and the liks, 1t will also be apparent 10 those skilled in the art that compounds of
Formula (Ia) are hydroxy acids and therefore may form cyclic esters (Le., Iactones). These esters,
including thogs represented by Farmula (Ib), are encompassed within the scope of the invention. The

ey
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compounds of Farmula (T), Formula (Ia), and Formmla (Ib) may be csterified by a varicty of
conventional procedures well known by those skilled in the art. One skilled in the art would readily
know how to successfully carry out thesc as well as other methods of esterification.

[028] Scusitive or reactive groups on the compounds of Formula (J), Formula (fa), and Fornmla (Ib)
may need io be prolccted during any of the above methods for forming esters, and protecting groups
may be added and removed by conventional methods well known in the ast.

[029] The compounds of this invention may, cither by namre of asymmetric centers or by restricted
rotation, be prasent in the form of isomers. Any isomer may be present in which the asymmetric
center is in the (R)-, (5)-, or (R,S) copfiguration.

[030] 1t will alzo be appreciated that when two or more asymmetric centers arc present in the
compounds of the inventiom, that several dinstereomers and ensntiomers of the exemplified structures
will often be possible, and that pure diastercomers and pure enantiomars represent prefemred
cabodiments. It is intended that pure sterecisomers, pure diastercomers, purc enantiomers, and
mixtures thereof, arc within the scope of the invention.

1031] All isomers, whether separaied, pure, partially pare, or in racemic mixture, of the compounds of
this invention are encompassed within the scope of this invention. The purification of sid isomers
and the scparstion of said isomeric mixtures may be accamplished by standard techniques known in
the art.

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

J033] The particular process to be utilized in the preparation of the compounds of this invention
depends upon the specific compound desived. Such faclors as the selection of the specific moicties
and the specific substitucnts on tho various 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 gkill in the art.

[034) For synthesis of any particular compound, onte skilled in the art will recognize that the use of
probecting proups may be required foor the syntheais of compaunds containing certain substituents. A
description of suitable protecting groups and appropriate methods of adding and removing such
groups moy be found, for example, in Protective Groups in Organic Synthesis, Second Edition, T. W.
Greene, John Wiley and Sons, New York, 1991.

[035] In the reaction schemes below, one skilled in the art will recognize that reagents and sojvents
actually used mey be selected from several reagents and solvenis well known in tha art to be effective
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equivalents. When specific reagents or solvenis are shown in a reaction scheme, therefore, they are
meant to be illusirative examples of conditions desitable for the execution of that particular reaction
scheme. Abbreviations not identified in accompanying text are listed Later in this disclosure under

*“Abbreviations and Acronyms.”

[036] Another object of this invention is to provide methods of making the compounds of the
invention. The compounds mnay be prepared from readily available materials by the methods outlined
in the reaclion scheme and Examples below, and by cbvious modifications thereto.

Ceneral Preparation of Compounds of the Invention

[037] Preparation of the compounds of the present invention having Formmla (I), may be
accomplished by either of the two general methads shown below in Resction Scheme 1 and Reaction
Scheme 2.

[038] In Reactioz Scheme |, a coupling reaction of the compound of Formula (Y with
nitrophenylboronic acid or boronic ester of Formula (115), in the presence of a paliadium cainlyst such
as PdCly(dppl), gives the intermediate of Formula (V). Reduction of the nitro group in the compound
of Formuia (V) can be accomplished by standard means such as iron/acetic acid to provide the
corresponding amino compound of Formula (VI). An alternative routs to the compounds of Formmla
(VD) is to carry out a pallediwn-catalyzed coupling reaction of the compound of Formula (I) with the
optionally protccted anilino boronic acid/boronic ester of Farmula (TV), followed by deprotection, if
necessary, to provide the compound ol Formula (VI) directly. The nitro or amino boroaic
acid/boronic ester reagents (I1I) and (IV), respectively, are either commercially available or can be
prepared from the corresponding readily available halonitrobenzenes by means well known in the art.

[039] The compound of Formula (V1) is then allowed to react with the 2-halo-substiuted heterocycle
and related compounds of Formula (VI) to give the compounds of Formula (VII) where R = H or
Formnla (I) when R =H. The Formula (VIII) compounds can be hydrolyzed under standard ester
hydrolysis conditions to give the compounds of Formala (I).
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[040] on el
10

R
|\\ A,COOR
X7 NF Tz
)]
1. ps-u—@—a(on')z

Rz
OzN—Q—B(OR")z v}
iy Pd catelyst, base

Pd catalyst, base 2. N-depraotection,
If neceasary

X=Cl,Br,orl

Y =Cl, Br, 1, ar SO.alkyl
Q=NR%0,0rS

R =H, alky), or banzyl

PG = an optional protecting group

R" I H or alkyl, and two R" may form

aring

(Vin), R=H hydrolysis
[or(I).if R=H]

[041] Alternatives for the preparation of compounds of Formula (VIII), useful when boronic acids or
boronic esters of Formulae (II) end (IV) are not readily accessible, are shown in Reaction Scheme 2
below. Preparatian of the boronic ester of Formula (X) from the corresponding compound of Formmla
(10 is accomplished by reaction of (II) with & boronic ester reagent such as pirmacol borane to afford
tho intermediate of Formula (X). This boronic acid/cster reagent of Fornmla (X) can be coupled with
the 2-anilino-heterocycle of Formula (LX) in the presence of a palladivmn catalyst and a bage such as

4
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potassimn carbonmte, to give the intermediate of Formmla (VII}. The Formula (VIII) compound can
also be prepared by carrying out a coupling reaction of (X) with the optionally protected haloaniline of
Formuta (XT), providing an additional route to the imtermediate of Formula (VI). Hydrolysis of (VIII),
as described in Reaction Schems 1, provides the compound of Formula (T).

1042] Reactioy Scheme 2
1 (o] ] 1 o
Boronic ester (e.g.,
NS W OO Sl e ooon
X7 NF Pd catalyst, base (RO),B P
n 0
2
T R? R’\ x
PG_"‘@"‘ A
= \ l
" AW P
0 N
")
Pd catal
coupl'l‘::d Pd catalyzed
! coupling
R1 0
s R,\ | N _COOR
N = #
4w
H o o
R =H oralkyl for (1) FRisH]
X=Cl,Br,ori
Y =Cl, Br, |, or SOzakyl
Q=NR%0,0rS

R" = H or alkyl, and two R" may form a ring
PG = an optional protecting group

[043] Compounds of Formula (II) may be prepared from a readily available anlrydride of Formula
(XTT) or en acid chloride-cster of Formula (XIII) by a standard Friedel-Crafts acylation reaction as
shown in Reaction Scheme 3.

1l
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1044] Ren me 3
R1
d
X W
0. 0 o0 1.7 pavy R' ©
X 70 o o4 I-O0R  LewsAdd I\\ 4COOR
A A > NS
Xl 2 esterification,
i (xury if necessary an

[045] Intermediates of Farmula (XTII) are cither commercially aveilable or can be prepared in
simightforward manner from readily availeble precursors. A general method of preparation of
Formula (XIIIa) [(XIIT) whare A = (CH)CR*YR")-] is shown in Reaction Schemc 4. Bsterification
of a substiluted carboxylic acid of Formula (XV) gives a substituted ester of Formmula (XVI);
alkylation of the ester with t-butyl bromoacetate gives the dicster of Formmula (XVII). Selective
removal of the 7-butyl group under acidic conditions provides the monoacid monocster of Pormula
{XVII) which can be converted by standard means (e.g., SOCL) Lo the ester-acid chloride of Formmula
(X1IIa).

12
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[o46] ion 04
H,-')(ZH,
CHy MC
Oy, OH o & /_% 0-CH _CHs
I Me,SO, I B o Hy
RRT — RO R RIZSR CHy
V) (XV1) Strong Base (xvI))
O_CHS 0 D"CHa 0O
TFA © SOCL, 0”&(“(
—— R8“ “R’ OH RE R CI
(XVIII)

{XHla): (XIil) where
A= T‘c“"}'{.iv

R? R’
' )/(CHz}p !
[047] Compounds of Foarmula (If) in which A is 71 ", R%sH,andpis 1, canbe
prepared as shown in Reaction Scheme 5, by alkylating a substituted malonic ester of Formula (XIX)
with the phenacyl bramide of Formula (XX), in the presence of & strong base such as sodium hydride,
to pive the intermediate of Formula (XO{0). Hydrolysis and decarboxylation of (¥XT) provides the
compound of Formula ([Ia) [(I) where A is (CHz)CH(R?-1.

13
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[048}] n Schems 5

(XIX) (Xx1}
1. base hydrolysie
2. acld, decarboxylation
3. esterification, if necessary
o 0. _.OR
R
r\' ' RT
X ™

(lla): (1), where A = ,‘f(c"'h‘(; ;

| (CHgln

[049] The preperation of Formula (Il) compounds in which Ais  (CH2n ' | mis0,undnis 1,
2, 3, ar 4, and is optionally substituted by up to two R” groups is summarized in Reaction Scheme 6.
This Reaction Scheme illustrates a general method of obtaining Formula (II) compounds where
slereoisomers are possible, and specifically shows the preparation of (R,R) diastereomers of Formula
(0d) and  Formula (0c).

[050] In Reaction Schems 6, the anbydride of Formula (X0Ib) [Formula (XII) whare A is
CHz)n

" (CHa , mis0, nis 1,2, 3, or 4, and is optianally substituted by up to two R® groups] is
converted in two sicps to the compound of Formula (XIIIb) [Formula (XTT) where A is defined as
above for Formula (XI)]. The method of Reaction Scheme 3 is followed to preparc the compound of
Fornmla (Tb) from (XJIIb). Formula (IIb) may be converted to the compound of Formula {TIc) by
basic hydrolysis. If desired, (IIc) may be resolved into its optical antipodes by standard means, for
example, via selective crystallization of it diastercomeric salts with an optically active base such as
(R)- or (S)-1-phenylcthylamine, and liberuting the optically purified compound by ecidification of the

14
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salt. Thus, the compound of Formula (TId) cag be prepared and converted to the corresponding cater
of Formula (Te).

[051] It is o be understood that intermediates of Formulae ({b) to (Tle) may be individually carried

on to the corresponding Formula (I) componnds by the methods outlined in Resction Schemes 1 and 2
above, thus allowing the preparation of different diastereomieric componnds of Formula (T).

052} Reaction Scheme §
O 0
HOOC COOMe cl OOMe
SOCI
{R%2 MeOH a_é-(R')u 2, R%g.2
Ol = T tcHph (CH)
(Xilb} 00Xt {Xiiib)
1
b o COOMe o  COOH
X R! aqNaOH R .
__xm » (CH R I : (CH Tha
~ =5 2 2
Lewis acld X X (trans-racemate)
(tib) (lic)

R! o ;GSDH estarification R! p __(_.‘- gOR
optical resolution '\ 1R (R')n-a —_— W(Rﬂu
—_— x~7 \cH X (CHz)n

{(R.R)Hrans) ((R,R)-trens)
(lid) (lla)
_L<(CH:)mi
Formula (lIb) - {lle) represent Formuls () where Als ! 1
(CHz)y '

mis 0; nis 1, 2, 3, or 4; and A Is optionally substituted by up to iwo R® groups

[053] Other compounds of Formula (If) can be prepared by methods known in the art and by the
methods described herein, for example, by using compounds 1 (prepared es described in McDonald,
etal, J. Org Chem. 35:2666-2669, 1970), 2 (prepared as described in Hronowski, ct al., Can. J.
Chem.66:61-70, 1988), 3 (prepared as described in Chung, ct al., Bioorg. Med. Chem. Lett. 5:1097-
1102, 1995; Scetz, & al,, Rec. Trav, Chim Pays-Bas 107:160-162, 1988), 4 (prepared as described in
Jup, et al., Bull. Kerean Chem Soc. 9:206-209, 1988); 5 (see, & 2., methods described in U.S. Patent

18
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No. 6,562,828); 6 and 7 (see, e.g., methods described in Carlon, ct al., Org. Prep. Proc. Int. 9:94-96,
1977; U.S. Patent No. 3,256,277; Bushweller, et al,,. J. Org. Chem. 54:2404-2409, 1989).

O o)
Q 0 Q 0
Ci CHs CHy CHy
1 2 3

o Q O CODEt
EtO OEt
HO
N
o
ch Ha o]
4 5
O COOEt
c
(o} QOEt HO
HO $=0
S (o}
[ yi

[054] In addition, compounds of Formmla (IT) can be prepared by applying other methods known in
the art. For example, to prepare the following specific compounds of Formula (11}, designated 8-13,
the: following methods may be employed: 8 (see, e.g, WO 9615096 and U.S. Patent No. 5,789,434); 9
(vee, e.g, methods described in WO 9717317); 10 (see, £.g, methods described in van der Mey, et al.,
J. Med. Chem. 44:2511-2522, 2001; Gaare, et al., Acta Chem. Scand. 51:1229-1233, 1997; Kuchar, et
al,, Coll Czech. Chem. Commmun_ 51:2617-25, 1986); ]11 (ree. g, wethods described in Kawamatsm,
etal, Arzneim Forsch. 30:454-459, 1980; Bajaj, et al,, J- Indien Chem. Soc. 52:1076-1078, 1975); 12
and 13 (see, e.g., methods described in WO 9615096, and Sen, et ai,. Indian J. Chem. 23B:821-824,

1984).

O COOEt

cas e e

Br

loe
(-
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0 COOEt QO COOEtL
/gu\)\c;”a /@)\/O
Br Br
n 11
0 O
COQEt COOEt
9 .
O
Br Br
12 13

|055] Compounds of Formula (IX) can be prepared by reaction of an aniline of Formula (XXII) by
allowing reaction with a compound of Fornmla (VII), generally by heating together in an inert solvent.
This method is illustrated in Reaction Schome 7.

[036) Reaction Schem
R? Tz R R'\ '
X
Y . N Hx —{ ) ,@’
Ru{: X, ) ZAWP
Vi) X1 H

(X)

Y =Br, €, |, or SOzalkyl
X=Cl, Br,orl

[057] Other compounds of Farmuia (IX) can be prepared by other methods known in the art, for
example, by the reaclion of a 2-oxocthyl thiocyanate with an aniline of Formula (XO{H) to form a 2-
(arylamino)-thiazole as described in tho art (Sharma, ct al., Tctrahedran, 15:53-59, 1961; Schantl, et
al.,, Synth.Commun. 28:1451-1462, 1998).

{058} Compounds of Formula (VIT) can be prepared by methods known in the art, such as the
following: (a) 2-chloro-5-cyanobenzothiszole and 2-chloro-6-cyancbenzothiazale (WO 2002000633);
(b) 5-acctamidn-2-chlorobenzothiazole (Sharpe, et al., J. Med. Chem.15:523-529, 1972); (c) 6
acetamido-2-chlorobenzothiszole (Katz, J. Am. Chem. Soc. 73:4007-4010, 1951); (d) 2-chlaro-5-
benzothiuzolecarboxamide, 2-chlara-N-methyl-6-benzothiazofecarboxamide, 2-chloro-N-ethyl-5-
benzothinzolecarboxamide, 2-chloro-N,N-dimethy)-5-benzothiszolecarbaxaride, 2-chloro-N,N-
dimethyl-6-benzothiazolecarboxamide, 2-chloro-N~(2-hydroxyethyl)-5-benzothiazolecarboxamide, 2-

17
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chloro-N-(2-hydroxyethy])-6-benzothiazolecarboxamide, and 2-chloro-7-morpholinocarbonyl-
benzothiazole (U.S. Patent No. 3,654,296 ); (¢) 6-butoxy-2-chiloro-benzothiazole (Bordi, et al.,
Farmaco 49:153-166, 1994); (f) 2-chlaro-6-isopropoxy-benzothiszole, 2-chloro-5-cyano-benzoxazole,
and S-cyano-2-methylthiobenzothiazole (Eur. Patent Appl. EP1308439A1); (g) 2-chloro-5-
methylsulfonyl-benzoxazole (Lok, et al.. J. Org. Chem. 61:3289-3297, 1996); (h) 2-chloro-5-(4-
methyl-phenyl)-hiszole, 2-chloro-5-(4-isopropyl-phenyl)-thiazole, and 2-chloro-5-(2,4-dimethyl-
phenyl)-thiazole (Mexijanian, e al., 1. Org. Chem. 51:543-545, 1986; (i) 2-chloro-5-(4-methoxy-
phenyl)-thiszole (Fr. Demande FR 2152345); (j) 2-chloro-4,S-dimethylthiazole (Beghrup, et al,, Acta
Chem. Scand. 46:372-383, 1992); (k) 2-chloro-4-hydroxymethytihiazole (WO 2000078746); () 2-
chioro-4-methyithiazole (Fur. Pat. Appl. EP1216997); (m) 2-chloro-5-cyanohenzoxazole, 2-chloro-
benzimidazolo-5-carbonitrile, 2-chloro-5-trifluoromethylbenzimidazole, 2-chloro-5-
fluorobenzimidazole, 2,5-dichlorobenzimidazole, 2-chlom—5-muobmzumdnzolc. 2-chloro-1-
methyibenzimidazale, 2-chloro-5-trifluoromethyl-1-methylbenzimidazole, and 2-chlaro-5-fluoro-1-
mothylbenzimidazole (Eur, Pat. Appl. EP1308439A1); (n) 2-chlaro-1-methyl-benzimidazole, 2-
cliloro-1-cthyl-benzimidazole, 2-chloro-1-isopropyl-benzimidazole, 2-chloro-1-benzyl-benzimidazole,
and 2-chloro-6-fluoro- [ -tnethyi-1-benzimidazole (WO 2001047898); (o) 2-chloro-1-cyclopropyl-
benzimidazole (Orjales, et al., J, Med. Chem. 40:586-593, 1997); (p) 2-chloro-7-methoxy-1-isopropyl-
benzimidazole and 2-chlore-5-fluaro-1-isopropyl-benzimidazole (Fr. Demende FR 2773800).

{059] The compounds having Formula (Ia) can be prepared {roin compounds of Formula (I) or
Formula (V1), by the usc of selective reducing agents and methods for selective roduction known to
those skilled in the art. For example, A compound of Formula (I) can be treated with sodium
borohydride or similar reducing ageat to afford the corresponding compound of Forrmula (Ia).

[060] Farowla (Ih) compounds arc preparcd from Farpnla (Ia) compounds by standard methods for
lactonization of hydroxy acids (c.g. in the presencu of an acid catalyst such as TsOH) in an anhydrous
solvent such as toluenc.

R! OH O

R2 \\ A)LOH

R3 \ |/
PP
Q7" ™N
H (la)

[061] Examples of the invention may be found in the Examples described below and in Tables 1 and
2. ‘I'he compounds described in the Examples are intended 10 be representative of the invention, and it
will be understood that the scope of the invention is not limjted by the scope of the examples. Those

skilled in the art will recognizo that the invenlion may be practiced with variations on the disclosed
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structures, materials, compositions and methods, and such variations are regarded as within the ambit
of the imvention.

PREPARATION OF S OF N

Geperul Information

Mass ypectra
[062] Chemical ionization mass spectra (CIMM'S) were abtained with a Hewlett Packard 5939A mass

spectromeier equipped with a Hewlett Packard 5890 Gas Chromatograph with a J & W DB-5 colurmn
(0.25 uM coating; 30 m x 0.25 mm). "I'hc ion source was maintained at 250°C and specira werc
scanncd from 50-800 amu at 2 sec per sean

{063) Liquid chromatograplyy — elcclrospray mass epecira (1L.C-MS) data were obtained by using one
of the following {two methods. In the Examples and Tables provided below, the LC-MS data are
given with HPLC retention times (ret. time). Exccpt as noted otherwise, Method 1 was used.

[064] Methpd 1: Hewlcit-Packard 1100 HPLC cquipped with a quaternary pump, a variable
wavclength 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 2 variable ion time according to the mumber of iong in the sourco. The eluants were A: 2%
acctonitrile in water with 0.02% TFA, and B; 29% water in acetonitrile with 0.018% TFA. Gradient
elution from 10% B to 95% B over 3.5 minutes ai a flow rate of 1.0 mL/min was used with an initial
hold 0f 0.5 minutes and a final hold of 0.5 minutcs at 95% B. Total run time was 6.5 minutes.

[065] Method 2: Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215
Autosampler, a Gilson diodo array detector, 8 YMC Pro C-18 column (2 x 23mm, 120 A), and a
Micramass LCZ single quadrupole mass spectromcter with z-spray electrospray ionization. Spectra
were scanned from 120-800 amu over 1.5 seconds. ELSD (Evaporative Light Scattering Delectar)
data was also acquired as an analog channel. The eluants were A: 2% acetonitrile in water with 0.02%
TFA, and B: 2% water in acctonitrile with 0.018% TFA. Gmdiant elution from 10% B to 90% B over
3.5 minutes at a flow rate of 1.5 mL/min was used with an initin] hold of 0.5 minutes and & final hold
of 0.5 mimites at 90% B. Total mn time was 4.8 minutes. An extra switching valve wes used for

column switching and regeneration.

NMR Spectra

[066] Routino one-dimensional NMR spectroscopy was performed on 300 MEH2 or 400 MEz Varisn
Mercury-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

L)
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at 293°K. The chemical shifls were recorded on the ppm scale and were referenced to the agpropriate
solvent signals, such as 2.49 ppm for DMSO-d, 1.93 ppm for CD;CN, 3.30 ppm for CDAOD, 5.32
ppm for CD;Cly, and 7.26 ppm far CDCl; for "H spectra; and 39.5 ppm for DMSO-dg, 1.3 ppm for
CD;CN, 49.0 ppm for CDyOD, 53.8 ppm for CD,;Cl; and 77.0 ppm for CDCl, for 13C spectra.

Cblirgl Chromatogeuphy

1067] Chiral chromatography was carried out by using Pirkle Covalent (R,R) Whelk-O 2 10/100
from Regis Technologies as the stationary phase. The mobile phase conaisted of A = Hexane
(containing 0.1% TFA) and B = isopropyl alcohol (containing 0.1% TFA). The usual gradient was
10% B 10 60% B over 25 minuies. In some cascs, a gradient of 10 10 90% B ar 50 to 90% B was
used. Quantification and fraction collection was based on UV detection at 330 nm (atso at 280 nm).
Satnples were typically dissolved in DMF prior to injectian; for analytical work, these sample
solutions werc diluted further with methanol. For analytical work, 8 4.6 x 250 mm column, flow rate
= 1 mL/min, and Shimadzu analytical HPLC were used. For preparative work, a 20 x 250 mm
coluran, flow rate =25 ml/min, and Gilson HPLC werc used, with a typical injected sample quantity
of 50 mg.

Ahbreviations and Acronyms
[068] When the following abbreviations are used throughout the disclosure, they have the
following meaning:

aq aqueous

BuOH butanol

CDCl, deuterated chlorofirm

Celite® diatomaceous earth filter agent, *Celite Corp.
DCE dichloroethane

DCM Sichi i

DMF N, N-dimethylfarmamide

DMSO dimethy] sulfoxide

DMSO-d, deuterated dimethy] sulfoxide-

ce enaniiomeric excess

EI-MS clectron impact - mass spectrometry
ESI-MS clectrospray ionization — mass spectrometry
RO ethanol

EiOAc ethy] acetate

h hour(s)
PrOH isopropenol

4L
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GC-MS gas chromatography — mass specirometry
HPLC high pressure liquid chromatography
HRMS high resolution mass speciramedry -

LC-MS liquid chromatography — mass spectrometry
Mel methyl iodide
McOH methanol
min minutes
MS Inass SPECtroscopy
NMR noclear magnetic resonance
PdCly(dppt) 1,1"-bis(diphenylphosphino)ferrocene]
dichloropalladium(ll)
p-o. onally administered
Rf TLC retention factar
n room temperature
TFA trifluorcacetic acid
THF teimbydrofuran
TLC thin layer chromatography
uration of Compounds of Fo: d
[0ev] Intormcdiate A
M 4'-aminp-1.1'- -yl methyl-4-oxghutanoate
O COOMe
I e
e
{070} 4lodoformanilide

pey

H’gg

{071] Sicp 1. To a solution of 4-iodoaniline (30.0 g, 137 mmol) in 100 mL THF and 100 mL
toluene, a solution of acetic anhydride (16.0 g, 157 mmol) and formic acid (10.8 g, 235 mmol) was
slowly added from an addition funnel under argon atmosphere. The reaction mixture temperature

21
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was maintaincd below 15°C during the addition. Afier the addition was finished, the reaction
mixturc was atirred at 1t overnight. The resction mixture was diluted with water (300 roL) and
ethyl acetats (200 mL). The organic layer was separated, washed with water (2 x 200 mL), and
200 mL saturated aqueous sodium bicarbonate solution. After drying over sodium sulfate, the
mixture was concentratad under reduced pressure to afford 4-iodoformanilide as an off-whits solid
(33.5 g, >98%). ‘H NMR (DMSO-d,) § 10.27 (s, 1H), 8.26 (d, J= 2 Hz, 1H), 7.64 (d, J= 12 Hz,
2H), 7.40 (d, J= 11.7 Hz, 2H) and 30% tautomer; ESI-MS ni/ 248.0 (MI").

[072) 4(4-Bromophenyl)-2 2-dimethyl-4-oxobutanoic acid
o GO

CHy

CH,

Br

[073) Step 2. To » chilled solution (ice/water bath) of bromobenzene (7.71 g 49.1 mmol) and 3,3-
dimethyldihydro-2,5-furandione (5.9 g, 46.7 mmol) in dichloroethans (150 mL) was added
aluminum trichloride (13.28 g, 99.58 mmol). The ice bath was removed and the reaction mixture was
stirred at rt overnight. The mixture was again chilled in an ice/water bath, and then quenched with

1 M aqueous hydrochloric acid. Water (70 mL) was added and the iayers were separated. The
aqueous Iayer was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried
over anhydrous magnesium sulfate and concentrated under reduced pressure. The regidue was
purified by flash chromatography (Biotage apparatus, 17:83 ethyl acetale/hexane) to give 4{4-
bromophenyl)-2,2-dimethyl-4-oxobutangic acid as a white solid (8.34 g, 63%). LC-MS: ret. time 2.79
min; m/z 284.8 (MH"); "H NMR (300 MHz, CDCl3) § 1.36 (s, 6H), 3.27 (s, 2H), 7.60 (d, 2H), 7.81 (4,

Br

[075] Step 3, To a solution of 4-{4-bromophenyl)-2,2-dimethyl-4-oxobutenoic acid (8.33 g, 29.2
munol) and 2,2-dimethoxypropans (3.05 g, 37.8 mmol) in methanol {100 mL) was added 1 M HCl in.
dioxane (2.0 mL). The reaction mixture was stirred ot 50°C for 22 h. The mixture was concentrated
under reduced pressure. Toluene (2 x 60 mL} was added and the mixture concentrated again (2x) to
afford methyl 4-(4-bramophenyl)-2,2-dimethyl-4-oxobutanoate ag an off-white, semi-solid (8.60 g,
99%). This material was used in the next step without further purification. LC-MS: ret. time 3.23
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min; 2v 298.8 (MH'); 'H NMR (300 MHz, CDCly) § 1.34 (s, 6H), 3.28 (s, 2H), 3.67 (s, 3H), 7.58 (4,
2H), 7.78 (d, 2H).

1076] Methyl 4-[4'{forny ino)-1,1"-biphenyl-4-yl]-2.2-di 14

O COOMe

SR
LG

N
H

[077] Stgp 4, To a 2-L three-necked round-botiomed flask, were charged 4-iodoformanilide (30.0
g, 121 mmol, 1.0 eq), bis(pinacolato)diboron {30.8 g, 121 mmol, 1.0 eq), palladium acetate (0.82
g, 3.6 mmo!, 3 mol%), potassium aceiate (35.70 g, 364.3 mmol), and 500 mL N, N-
dimethylformamide. The mixturc was degassed by gently bubbling argon through the solution for
30 minutes at rt. The mixture was then heated at 80°C under argon uantil the reaction was complete
(2-3 hours). After the mixture was cooled to rt, methyl 4-(4-bromophenyl)-2,2-dimethyt-4-
oxcbutanoate (36.3 g, 121 mmol), cesium carbonate (59.4 g, 182 mmol), and palladiun
totrakistriphenylphosphine (4.2 g, 3.6 mmol, 3 mol%) were added. The reaction mixture was then
beated at §0°C overnight under argon. The mixture was cooled to rt, and slowly diluted with water
(1.5 L), which cangcd solid materisl to precipitate. The solids were removed by filtration, and
washed with 500 mL water. Then the solids were dissolved in 500 mlL methylene chloride, and
bluck particles were removed by passing the solution through a pad of Celite®. The filirate was
washed with 150 m] water (2x). After the solution was dried over sodium sulfate, the solution
was concentraied under reduced pressure (o afford a dark, brown residue. The residus was stirred
in cthyl acetate (200 mL) and hexane (200 mL) for 1 . After filtration and drying, methyl 4-{4-
{lormylamino)-1,1'-biphenyl-4-yl]-2,2-dimethyl-4-oxobutanoate was obtained as a yellow solid
(28.0 g, 68%). 'H NMR (CDCl) 5 8.42 (d, /= 2 Hz, 1H), 7.98 (d, /= 8 Hz, 2H), 7.62 (m, 6H),
3.70 (s, 3H), 3.33 (s, 2H), 1.35 (s, 6H) and 40% tautomer; ESI-MS mv/x 340.1 (MH").
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[0791 Step 5. To a suspension of methyl 4-f4'(formylamino)-1,1"-biphenyl-4-y1]-2,2-dimethyl-4-
oxobutanoate (2.40 g, 7.07 mmol) in 20 mL methanol, was added 7 mL conceatrated hydrochloric
acid at below rt. The reaction mixture was stirred at rt overnight. The mixture was concentrated
under reduced pressure and saturated aqueous sodium bicarbonate solution was slowly andded until
pH > 8.0. The aqucous laycr was then extracted with methylene chioride (2 x 25 mL), and the
combined organic layer was dried over sodium sulfate. The mixture was concentrated under
reduced pressure 1o afford methyl 4(4'-amino-1,1'-biphenyl-4-yt)-2,2-dimethyl-4-oxobutanoate as
a light red solid (2.1 g, 95%). 'H NMR (CDCly) § 7.96 (d, /=9 Hz, 2H), 7.60 (d, J=9 Hz, 2H),
7.46 (d, /=9 Hz, 2H), 6.76 (d, J= 9 Hz, 2H), 3.85 (br s, 2H), 3.69 (s, 3H), 332 (3, 2H), 1.35 (s,
6H); ESI-MS m/z 312.4 (MH"); HRMS m/ calcd for MH'* 312.1594, found 312.1597.

(080} Intermediate B
Ethyl 4-(4"a 1,1'-hi X0~ - noa
0O COEt

{082] Step 1. Toa 500 mL 3-neck round-boltom flask equipped with an argon inlet and an
addition funnel, was ndded sodium hydride (95%, 1.40 g, 58.3 mmol}) followed by tetmhydrofuran
(30 mL). The resulting suspension was then cooled to 0°C and diethyl 2-(2-phenylethyl)malonste
(14.0 g, 53.0 mmpol) in tetmhydrofuran (20 mL) was added dropwise over 20 minutes. The cooling
bath was removed and the reaction mixture was allowed to warm to rt over 45 minutes. A solution
of 2-bromo-1-{4-bromophenyl)ethanone (14.72 g, 58.26 mmol) in tetrahydrofuran (40 mlL) was
repidly added and the resulting orange-red mixiure was stirred st rt for 16 . The mixture was
carefully poured into 300 mL of IN hydrochloric acid, and the resulting mixture was stirred for 10
minutes and extracted twice with ethy] acetate. The combined extracts were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The resulting residue was purified by
flash chromatography (Biotage flash 75, 10:90 ethyl acelate/hexane) to afford diethyl 2-{2-(4-
bromophenyl)-2-oxoethyl]-2-(2-phenylethyl)malonste (14.8 g, 61%). LC-MS ret. time 3.89 min,

u
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ni/z 4612 (MH'); "H NMR (300 MHz, CDCly) § 1.26 (¢, 6H), 2.41-2.45 (m, 2H), 2.56-2.59 (m,
2H), 3.67 (s, 2H), 4.23 (q, 4H), 7.14-7.22 (m, 3H), 7.22 (d, 2H), 7.61 (d, 2H), 7.79 (d, 2H).

[083] Ethy] 4-(4-bromo 5 h
O COgEt

0

[084] Step 2. To a solution of dicthyl 2-{2-(4-bromophenyi)-2-oxoethyl}-2-(2-
phenylethyl)malonats (7.89 g, 17.1 mmol) in acetone (18.5 mL) and ethancl (17.0 mL) was added
I N aqucous sodium hydroxide solution (17.1 mL), and the resulting solution was heated at 50°C
for 3 h. Solvent was then rernoved under reduced pressure via rotary evaporation and the resulting
residue was further concentrated under high vecoum for [ h. Tha residue was redissolved in
dimcthoxyethane (18.5 mL) and the solution was heated at 80°C for 2.5 h. The mixture was
cooled to 11, diluted with ethyl acctate, and washed with water, The organic layer was dried over
anhydrous sodium sulfate and concentrated under high vacuum. The resulting residue was purified
by flash chromatography (Biotage flash 75, 10:90 ethyl acctaic/hexane) to afford ethyl 4-{(4-
bromophenyi)-4-oxo-2-(2-phenylethyl)butanoate (4.32 g, 65%). LC-MS ret. time 3.79 min, m/z
3892 (MH"); 'H NMR (300 MHz, CDCly) § 1.20 (t, 3H), 1.78-1.94 (m, 2H), 2.62 (t, 2H), 2.86-
3.01 (m, 2H), 3.26-3.36 (m, 1H), 4.10 (g, 2H), 7.05-7.11 (m, 3H), 7.18-7.23 (m, 2H), 7.51 (d, ZH),
7.72 (d, 2A).

OzN
086] Step 3. Ethyl 4-(4-bromophenyl)-4-0xo0-2-(2-phenylethyl)butanoate (4.32 g, 11.1 mmol)
and 4-nitraphenylboropic acid (2.22, 13.3 mmol) waa added to a dry flask under argon. Toluene
(100 L), dioxane (25 mL), saturated agueous sodium carbonate (30 mL), and [1,1"-bis(diphenyl-
phosphino)-ferrocene]dichioro palladium(ll) (1:1 complex with dichloromethane, 453 mg,
0.55 mmol) were added and the mixture was tharoughly degassed. The resulting mixture was then
heated at 85°C for 16 h before it was cooled o it Water was added and the mixture was extracted
twice with ethyl acetate. The combined cxtracts were dried over anhydrous sodium sulfate and
concentrated undor reduced pressure. The residue was purified by flash chromatography (Biotage
flash 75, 5:1 ethyl acetatc / hexane) to afford ethyl 4-(4"nitro-1,1"-biphenyl-4-yl)-4-ox0-2(2-

13



3t

WO 2004/100881 PCT/US2004/014036

phenyletbyl)butanoate (3.6 g, 75%). HPLC ret. time 3.99 min, "H NMR (300 MHz, CDCl) 5 129
(t, 3H), 1.85-2.08 (m, 2H), 2.71 (t, 2H), 3.05-3.20 (m, 2H), 3.45-3.52 (m, 1K), 4.20 (g, 2H), 7.18-
731 (m, SH), 7.72 (d, 2H), 7.78 (d, 2H), 8.05 (d, 2H), 8.33 (d, 2H).

J ®

pe

[088] Step 4, To a solution of ethyl 4-(4"nitro-1,1"biphenyl-4-y1}-4-ax0-2-(2-phenylethybutanoate
(5.35 g, 12.4 mmol) in 85% ethanol (160 mL) was added iron powder (6.94 g) followed bya 2N
aqueous solution of hydrochloric acid (6.2 mL). The resulting mixture was reflaxed for 2.5 b, fitared
through a pad of Celite®, and extracted with ethyl acetate. The combined organic extracts were dried
over anlydrous sodium sulfate and conceatrated under reduced pressure to affard ethyl 4-{#'-amino-
1,1 biphenyl-4-yl)-4-oxo-2-(2-phenylethyl)butanoatc (4.74 g, 95%). LC-MS ret. time 3.22 min, m&z
402.0 (MU"); 'H NMR (300 MHz, CDCly) & 1.18 (¢, 3H), 1.83-2.10 (m, ZH), 2.65 (t, 2H), 3.03-3.12
(m, 2H), 3.41-3.48 (m, 1H), 4.12 (g, 2H), 6.70 (d, 2H), 7.19 (d, 4H), 7.25 (m, 1H), 7.38 (d, 2H), 7.53
(d, 2H), 7.89 {d, ZH).

[089] 'This intermediate compound ethyl 4-(4'-aminn-1,1"-biphenyl-4-y1)-4-oxo-2-{2-phenylethyl)-
butanoaie, a acemic mixture, was separated into its two (X) and (5) cnnntiomeric icomers by
prepantive chiml HPLC using a Pirkie Covalent (R,R) Whelk-O 2 10/100 column (25 cm x

21.1 mm), and a solvent elution gradient of 50% isopropanol in hexcane to 85% isopropanol in bexane,
containing 0.1% trifluoroacctic acid, at a flow rate of 30 mL/min, Monitoring by ultraviolet detection
(254 nm) enabled the identification and isolation of cnantio-eariched samples of the two isomers,
which could be used o prepare individual () and (S) enantiomer of compounds of the invention.

[050] Intermediate C
Ethyl 2-|2-(4"-amino-1.1"-biph

, OO~ CH,
n

OO =
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Br CH,

1092] Step 1. Toa 100 ml 3-neck fiask was added sodium hydride (95%, 0.55 g, 22 mmol) followed
by tetruliydrofuran (13 ml). The suspension was cooled to 0°C, and a solution of diethyl
propylmalonate (4.00 g, 19.8 mmol) in tetrshydrofuran (10 ml) was added dropwise over 10 minutes.
The cooling bath was removed and the reaction mixiure was allowed to warm to i over 45 minutes.
A solution of 2,4’ -bromoacciophenone (5.50 g, 19.8 mmol) in tetrehydrofuran (30 mL) was added via
addition funnel over 10 minutes, and the resulting orange-red reaction mixture stirred at 1t for 16 h.
The reaction mixture wag slowly poured into 1.0 N aqueous hydrochloric acid solution {100 mL)
cooled to 0°C, stirred for 15 minuies, followed by addition of ethyl acetate (100 mL) and water (100
mL), and the layers separaled. The aqueous layer was extracted with additional cthy] acetate (75 mL),
the combined organic layers were washed with saturated aqueous sodium chloride solution (75 mL),
dried over anhydrous sodium sulfate, filtered in vacuo through 2.5 em Celito®/2.5 cm silics, and the
filtrate was concentrated under reducexd pressure, to afford diethyl 2-[2-(4-bromophenyl)-2-oxoethyi]-
2-propylmalonate (7.62 g, 86%). LC-MS ret. time 3.74 min, m/ 399.0 (MH"); '"HNMR (300 MHz,
CDCly) 8§ 0.82-0.98 (m, 3H), 1.10-1.45 (m, 8 H), 2.01-2.12 (m, 2E), 3.60 (s, 2i), 4.10-4.30 (m, 4H),
7.60 (d, 2H), 7.85 (d, 2H).

[093] Ethyl 2-{2{4-bromophenyl)-2-oxocthiyvl]pentancate
OO _CHy
Br CH,

[094] Step2. Toa 200 mL flusk was added crude 2{2-(4-bromophenyl)-2-oxoethyl]-2-
propylmalonate (7.62 g, 19.2 mmol), acetone (21 mL), 2nd ethanol (19 mL), followed by addition of 1
N aqueous sodium hydroxide solution (19.1 mL). The reaction mixture was heated to 55°C for 3 b
The clear, orenge-red reaction mixture was then concentrated under reduced pressure and the residuc
was redissolved in dimethoxyethans (30 mL). The mixture was heated to 80°C for 3 h. The reaction
mixture was cooled to t, diluted with ethyl ecciate (100 mL) and water (100 mL), and stirred for

15 minutes until almost all color was extracted into the organic layer. The layers were separated and
the aqueous layer extracted with additional ethyl acetate (75 mL). The combined organic layers were
washed with saturated aqueous sodium chioride solution (75 mL), dried over anhydrous sodium
sulfute, and concentrated under reduced pressure to afford an orange oil. The crude product was
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purified by Sash chromatography (10:1 hexane:ethyl acetate) to afford cthyl 2-[2-(4-bremophenyl)-2-
oxocthyl]pentancate (1.33 g, 20%). LC-MS ret. time 3.60 min, n/ 326.05 (ME'); 'H NMR (300
MHz, CDCl) 5 0.87 (¢, 3H), 1.25 (t, 3H), 1.29-1.43 (m, 2H), 1.57-1.73 (m, 2H), 2.90-3.08 (m, 2H),
3.34-3.47 (m, 2H), 4.15 (g, 2H), 7.59 (d, 4H), 7.82 (4, 2H).

[095] Ethyl 2-[2-{4"nitro-1.1-bighenvl-4-

- Oy O~ CHy

S

096] Stcp 3. To a 150 mL 3-neck flask fitted with a reflux condenser was added ethyl 2-[2-(4-
hromophenyl)-2-oxoethyl]pentanceie (1.33 g, 4.10 ramol) and 4-nitro phenyl boronic acid (0.81 g,
4.9 mmol), dissalved in taluene (37 mL) and dioxane (10 mL), followcd by addition of ssturated
aqucous sodium carbonate (11 mL). A thin-gauge needle was inserted into the bi-phasic mixture and
the mixtun: was degassed with argon over 30 mimntes, at which point 1,2-bis[(diphenylphosphino)
ferrocene] dichloropalladiun(lE) (0.17 g, 0.20 mmol) was added, followed by 15 minutes of
degassing. Tho mixture was heatad to 85°C for 16 b. The very darkly colared reaction mixture was
allowed to cool, and diluted with ethy] aceiste {100 mL) and saturaled aqueaus sodium chloride
solution (100 mL), The layers were separated, the aqueous layer extracted twice with ethyl acetate
(50 mL), and the combined organic luyers were washed with saturated aqueous sodium chloride
solution (75 mL}, dried over anhydrous magnesium sulfate, and filtered in vacuo through 2 cm
Celite®/2 cmo silica. The filirate was concentrated under reduced pressure, leaving a dark red-brown
oil, that was purified by flash chromalogmphy (10:1 hexanezethyl acetate, then 7:1 hexane:ethyl
acetatc, then 4: 1 hexane:cthyl acctate) to afford ethyl 2-{2-(4"-nitro-1,1-biphenyl-4-yI)-2-
oxoethyl]pentanoate (0.71 g , 48%). LC-MS ret. time 3.88 min, m4 369.8 (MH"); ‘H NMR (300
MHz, CDCly) & 0.95 (¢, 3H), 1.30(t, 3H), 1.35-1.50 (m, 2H), 1.60-1.83 (m, 2H), 3.0-3.18 (m, 2H), 3.5
(dd, 11), 4.20 (q, 2ZH), 7.65-7.88 (overlapping d, 4H), 8.10 (d, 2H), 835 (d, 2H).

{0971 4-aming-1,1“bighenyl-4- !

, Oy O~ CHy
I

0 O CH,

H,N
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098] Siep 4, Toa 100 mL flask fitted with a reflux condenser was added ethyl 2-[2-(4'-nitro-1,1"-
bipbenyl-4-yl)-2-oxoethy!]pentanoate (0.71 g, 1.9 mmol) dissolved in 85% aqueous ethanol (24 mL),
fallowed by addition of 2 N aqueous hydrochloric acid solution (0.95 mL) and finely powdered iron
(0) (1.10 g, 19.1 mmol), and the reaction mixture heated to 85°C over 2. Upon cooling, the darkly
colared renction mixturc was filtered i vacuo through 2 cm Celite®/2 cm silica, resulting in all iron
particulates/bascline materinl being removed. The yellow filtrate was concentrated under reduced
pressure, resulting in a solid that was tritureted in 20 mL dicthy! ether/20 mL hexane, affarding
methyl 2-[2<(4-amino-1,1-biphenyl-4-yl)-2-oxoethylpentancate as a tan solid (0.56 g, 88%). LC-MS
ret. time 2.82 min, m/z 340.4 (MH"); ‘H NMR (300 MHz, CDCl,) 5 0.87 (1, 3H), 1.13 (t, 3H), 1.25-
1.40 (m, 28), 1.44-1.64 (tm, 2H), 2.78-2.90 (m, 1H), 3.06-3.40 (m, 2H), 3.954.10 (m, 2H), 5.30-5.64
(brs, 1H), 6.65 (d, 2H), 7.46 (d, 2H), 7.67 (d, 2H), 7.93 (d, 2H).

(099} Intermediatc D
L4(4'-amigo-1,1'-bi m hutanoa

0-CH,

Br
[101] Step {. Ina 100 mL flask was added sodium hydride (95%, 0.25 g 10.1 mmol) followed by
tetrahydrofuren (5 mL). The suspeasion was cooled to 0°C, and a solution of diethyl (2-
methoxyethyl)-malonate (2.0 g, 9.16 mmol) in tetrahydrofuran (10 mL) was added dropwise over
10 minuies. The cooling bath was removed, and the reaction mixture was allowed to warm to 1t over
45 minuies, A solution of 2,4’-bromoacetophenone (2.55 g, 15.6 mmol) in tetrabydrofuran (15 mL)
was added via addition funnel over 10 minutes, and the resulting orange-red reaction mixture was
stirred at rt for [6 h. The reaction mixture was slowly poured into 1 N aqueous hydrochloric acid
solution (50 mL;) with coaling at 0°C, and stirred for 15 minutes. Ethyl acetate (75 mL) and water
(75 mL) were added, and the layers were separated. The aqueous layer was extracted with additional
cthyl acetate (50 mL), and the combined organic layers were washed with suturated aqueous sodium
chioride salution (75 mL), dried over anhydrous sodium sulfaie, filtered, and the filirate was
concentrated in vacuo 1o yield 3.7 g of a yellow oil. This oil was purified by flash chromatography
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(10:] hexane/ethyl acetate, then 4:1 hexane/othyl acetale) to afford diethyl 2-[2-(4-bromophcoyl)-2-
oxoelhyl]-2-(2-methoxyuthylymalonate (1.59 g, 42%). LC-MS ret. time 3.40 min, avs 415 (MH'); 'H
NMR (300 MHz, CDCls) 8 1.20 t, 6H), 2.38 (t, 2F1), 3.09 (s, 3H), 3.40 (t, 2H), 3.74 (s, 2H), 4.19 (g,
4H), 7.60 (d, 2H), 7.83 (d, 2H).

[102] Ethyl 4-(4-bromophenyl}-2-(2-methoxyethyl}-4-oxobutanoate
o O 0~ CH
Br Sk

[103] Stgp 2. Toa 150 mL flask was added diethyl 2-[2-(4-bromophenyl)-2-oxoethyl]-2+(2-
methoxycthymalonate (1.59 g, 3.59 mmol) dissolved in acetone (16 ml.) and ethanol (16 mL),
followed by addition of LN aqueous sodium hydroxide solution (3.6 ml.). The reaction mixture was
then heaicd st 55°C for 3 h. The resclion mixture was concentrated in vacuo to remove solvents, the
residue redissolved in dimethoxycthane (32 mL), and the reaction mixture hested at 80°C for 3 h. The
reaction mixture was cooled to rt, diluted with ethyl acetate (50 mL) and water (50 mL), and stirred
for 15 minuies until almost all color was extracted into the organic layer. The layers were separated,
the aqucous layer was extracted with additional ethy] acetate (50 ml.), and the combined organic
layers were washed with saturated aqueous sodium chlaride solution (50 mL), dried over anhydrous
sodium sulfate, and concentrated in vacuo, to afford ethyl 4-(4-bramophenyl)-2<(2-methoxyethyl)-4-
oxobutanosts (1.06 g, 86%). No further purification of this matcrial was required. LC-MS ret. time
3.18 min, sz 342.8 (MH); '"H NMR (300 MHz, CDC1,) 8 1.35 (1, 3H), 1.77-1.92 (m, 1H), 1.94-2.10
(m, 1H), 3.05-3.2 (m, 2H), 3.35-3.50 (m, 3H), 4.09-4.25 (m, 2H), 7.60 (d, 2H), 7.83 (4, 2H).

[105] Step3, Ton 150 mL 3-neck flask fitted with a retlux condenser was added ethyl 4-(4-
bromophenyl)-2-(2-methoxyethyl)}-4-oxobutanoute (1.06 g, 3.09 mmol) and 4-nitro-phenyl boronic
acid (0.62 g 3.70 mmol) dissolved in toluenc (30 mL) and dioxane (8.50 mL), followed by addition of
saturated aqueous sodium carbonate solution (8.50 mL). A thin-gauge needie was inserted into the bi-
phasic mixture and degassed with argon over 30 minutes, at which point 1,2-bis[(diphenylphosphino)
ferracene] dichloropalladium(IT) (0.13 g, 0.15 mmol) was added, followed by an additional
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15 minutes of dugassing. The reaction mixture was heated at 85°C for 16 b, and then the resulting
dark-colored reaction mixture was allowed to cool, and was diluted with ethyl acetate (75 ml) and
saturated aquecus sodium chloride solution (75 mL). The layers were separated, the aqueous layer
was extracted twice with ethyl acetate (50 mL), and the combined organic layers were washed with
saturated aqueous sodium chloride solution (75 mL), dried over anhydrous magnesium sulfate, and
filtered in vacuo through 2 cm Celite® 2 cm silica. The filtrate was cancentrated in wacuo, leaving a
dark red-brown oil, that was purified by flash chromatography (4:1 bexane/ethyl acetate, then 3:1
hexane/cthyl acetate, then 2:1 hexane/ethyl acetste) to afford ethyl 2-2-methoxyethyl)-4-{4"-nitro-1,1'-
biphenyl-4-yl)-4-oxobutannate (1.04 g ,88%). LC-MS rel. time 3.38 min, m/4 385.9 (MH"); ‘H NMR
{300 MHz, CDCly) 8 127 (1, 3H), 1.80-1.95 (m, 1H), 1.95.2.10 (m, 1H), 3.10-3.25 (m, 2H), 3.40-3.58
(w, 3H), 4.17 (g, 2H), 7.67-7.82 (2d, 4H), 8.10 (d, 2H), 8.33 (d, 2H).

HN
[107] Step 4. Toa 100 ml, flask fitted with a reflux condenscer was added ethyl 2-(2-methoxyethyl)-
4(4-nitro-1,1"biphenyl-4-yl)-4-oxcbutanoate (1.04 g, 2.71 mmol) dissolved in 85% aqucous ethanol
(24 mL), followed by addition of 2 N agqueous hydrochloric acid solution (1.35 mL) and finely
powdered iron (0) (1.51 g, 27.1 mmol), and the reaction mixture was heated at 85°C for 2 h. Upon
cooling, the darkly-colored rcaction mixture was filtered in vacuo through 2 cm Celite®Y2 cm silica,
resulting in all iron particulates and polar material being removed. The yellow filtrate was
concentmted in vacun, resulting in a solid Lhat was purified by flash chromatography (3:1 hexane/ethyl
acelate) alfording cthyl 4-(4'-amino-1,1%-biphenyl-4-yl)-2-(2-methoxyethyl)-4-oxobutanoate a8 & tan
solid (0.89g, 939%). T.C-MS ret. time 2.33 min, m/ 356.2 (MH'"); 'H NMR (300 MHz, CDCl,) § 1.18-
1.33 (m, 3H), 1.79-2.10 (overlapping m, 2}, 3.10-3.21 (m, 2H), 3.30 (s, 3H), 3.48 (t, 3H), 4.16 (1,
3H), 7.15 (d, 2H), 7.55 (d, 2H), 7.62 (d, 2H), 8.03 (d, 2H).
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[108] Intermediate E
Metlyl 1-[2-(4'-umino-1.1'-b§ 4 neca latc

o0 95O,
® )

»e

[109] Methyl 1- vmopheny])-2-oxoeth tar late

Br
[110] Step 1. To a 150 mL flask was added dichloromethane (70 ml.), methyl 1-(2-chlaro-2-
oxoethylcyclopentanecarboxylate ] (3.50 g, 16.8 mmol) [prepared as described by Bajaj, e al,, 1.
Indian Chem. Soc. 52:1076-78, 1975] and brumobenzene (2.77 g, 17.6 mmol), and the reaction
mixture cooled to 0°C before aluminum trichloride (4.77 g, 35.7 nunol) was slowly added. The
mixturc was stirred for 1 h at 0°C, then for 12 h at i, The reaction mixture was slowly poured into 50
mL chilled (0°C) 1 N aqueous hydrochloric acid solution. Water (50 mL) was added, foliowed by
cthyl acetate (100 mL), and tho mixture stirred for 30 minutes. The layers were separated and the
aqueous layer extracted with additional ethyl acetate (100 mL). The combined organic layer was
washed with saturated aqueous sodivm chloride (100 mL), dricd over anhydrous sodium sulfate, and
concentmted under reduced pressure 1o yield a brown oil which was purified by flash chromatography
(10:1/hexane: ethyl acetate) to afford mothyl 1-[2-(4-bromophenyl)-2-oxoethyl] cyclopentane
carboxyluie as a yellow, crysialline solid (1.62 g, 30%). LC-MS rel. time 3.45 min, m/k 324.8 (MH");
'HNMR (300 MHz, CDCl;) & 1.50-1.83 (overlapping signals, 6H), 2.22-2.33 (m, 2H), 337 (s, 2H),
3.66 (s, 3H), 7.59 (d, 2H), 7.80 (d, 2H).
[111] M 2-(4 “biply

OzN
[112] Step2. Toa 150 mL 3-neck flask fitted with a reflux condenser was added methyl 1.[2-(4-
bromophenyl)-2-axoethyl]cyclupenianecarboxylate (1.58 g, 4.64 mmol), 4-nitro phenyl boronic acid
(0.93 g, 5.6 mmol), toluene (45 mL), and dioxanc (13 mL), followed by the addition of & saturated
aqueous sodiwn carbonate solution (13 mL). The mixture was degassed using argon and 1,2~

N
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bisf(diphenylphosphino) ferrocens] dichloropalladium(II) (0.19 g, 0.23 mmol) was added, followed
by an additional 15 mimitcs of degassing, and the deep red reaction mixture was heated to 85°C for 16
h. The very darkly colored reaclion mixture was allowed to cool, and ihen was diluted with ethyl
acetate (100 mL) and satureted aqucous sodium chloride solution (100 mL). The iaycrs were
separated and the aqueous layer was cxtracted twice with ethyl acetate (50 mL). The combined
organic layer was washed with saturated aqueous sodium chloride solution (100 mL}, dried over
anhydrous magnesium sulfute, and filtered under reduced pressure through 2 cm Celite®/2 cm silica.,
The filtratc wae concentrated under reduced pressure, leaving a dark red-brown oil, that was purified
by flash chromstography (4: 1/hexane; ethyl acetgie, then 3: L/hexone: ethyl scetats, then 2: | /hexanc:
cthyl acedate) to afford methyl 1-[2-(4-nitro-1,1'-biphenyl-4-y1)-2-oxoethyl]cyclopentanecarboxylate
(1.65 g 93 %). LC-MS ret. time 3.56 min, m/z 368.0 (MH"); '"HNMR (300 MHz, CDCl,) § 1.56-1.85
(overlapping signals, GH), 2.23-2.37 (m, 2H), 3.45 (s, 2H), 3.67 (s, 3H), 7.70 (d, 2H), 7.77 (d, 2H),
8.06 (d, 2H), 8.34 (d, 2H).

[113] Meihy

{114] Stcp 3. Toa 100 mL flask fitted with a reflux condenser was added methyt 1-[2-(4"-nitro-1,1"
biphenyl-4-yl}-2-oxoethyl]cyclopenianecarboxylaic (1.68 g, 4.40 mmol) dissoived in 85% squeous
ethanol (55 mL), followed by addition of 2 N aqueous hydrochloric acid solution (2.20 mL) and finely
powdered iron (0) (2.46 g, 44.1 mmol). The reaction mixture wus heated to 85°C over 2. Upon
cooling, the darkly-colored reaction mixture was filtered under reduced pressure through 2 cm
Celite®¥ 2 cm silica, in order 1o remove iron particulaies and polar impurities. The yellow filtrate
was cancentraled under reduced pressure, resulling in a solid that was triturated with 20 mL dicthyl
ether/20 ml. hexane to afford methyl 1-{2<(4-amino-1,1“biphenyl-4-yl)-2-oxoethyl]
cyclopentanecarboxylate as a light tan solid (1.20 g, 76 %6). LC-MS ret. time 2.71 min, m/z 338.1
(MI'); "HNMR (300 MHz, CDCl,) 5 1.55-1.84 (overlapping signals, 6H), 2.25-2.35 (m, 2 H), 3.44
(s, 2H), 3.67 (3, 3H), 7.40-8.10 (overiapping signals, SH).
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[115] Intermediate ¥
ethyl 4-[2-(4'-amino-1.1'-biphenyl-4- xacthylltetrahydro-2F1- n-4-carboxylate

[116] trahydro-

[117] Step 1. Tetrahydro-2H-pyran-4-carboxylic acid (1.00 g, 7.68 mmol) was elowly added to a
stirred suspension of anhydrous potassium carbonate {1.17 g, 8.45 mmwol) in acetone (40 mlL),
followed by dimethyl sulfate (0.8 mL, 8.45 mmol). The mixture was stirred and heated for 3 h. Tho
inorganic saits wore then removed by filtration and washed with acelone, aod the filtrabe was dried and
concenimteq Lo give methyl tetrehydro-2H-pyran-4-carboxylate (1.1 g, 99%), which was used in the
next step without further purification. GC-MS m/& 145 (MH'"); "H NMR (300 MHz, CDCl) 5 1 1.70-
1.80 (m, 4H), 2.47-2.52 (m, 1H), 3.34-3.43 (m, 2ZH), 3.65 (3, 3H), 3.88-3.95 (m, 2H).

[118] }

[119] Stcp 2, Diisopropylanine (1.28 mL, 9.16 mmol) was diluted with tetrahydrofuran (2 mL) and
cooled to -78°C. n-Butyllithium (2.5 M, 3.66 mL, 9.16 mmol) was added dropwise, and the solution
was allowed fo stir for 1 h. Methyl tetrahydro-2H-pyran-4-carboxylste (1.1 g, 7.63 mmol) was added
as a solution in tefrahydrofuran (1.5 mL) at -78°C. The mixture wes allowed to warm to -35°C and
slirred for | h. fer-Butyl bromaoncetate {(1.58 mL, 10.7 oimol} wes added neat at -35°C. The mixture
was allowed to warm to 0°C and stirred for 2 b The mixture was stimed at rt overnight. ' Water was
added at 0°C and the mixture exiracted with cthyl acetats, ‘The organic phase was washed with brine,
and dricd over sodium sulfate. The crude product was purified by flash chramatography (Biotage
Flash 40M, 6:1 hexane/cthyl acetate) to afford methyl 4-(2-tert-butoxy-2-oxoethyl)tetrahytiro-2H-
pyran-4-carboxylate (1.12 g, 56%). LC-MS ret. time 2.47 min, nvk 258.7 (MH"); 'H NMR (300
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MHz, CDCly) 5 1.38 (3, 9H), 1.52-1.61 (m, 2H), 2.00-2.07 (m, 2H), 250 (s, 2H), 3.52-3.60 (m, 2H),
3.70 (s, 3H), 3.71-3.77 (m, 2H).

[120] [4-(Methoxycarbonyl)ietmbydro-2H-pyran-4-vilseetic acid
OMe
H
(¢

[121] Step3. To & solution of methyl 4(2-tert-butoxy-2-oxoethyltetrahydro-2H-pyran-4-
carboxyinte (1.1 g, 4.26 mmol) in dichloromethanc (5.0 mL) was added trifluaroacctic acid (5.0 mL)
and tho resulting solution was stired &t it for 5 h. The mixture was concentrated under reduced
pressure to afford [4-(methoxycarbony])tetrahydro-2H-pyran-4-yljocctic acid (900 mg, 94%), which
was used in the next stcp without further purification. LC-MS ret. time 0.93 min, m/ 202.9 (MF');
TH NMR (300 MHz, DMSO-d¢) 5 1.60-1.70 (m, 2H), 2.10-2,15 (m, 2H), 2.68 (s, 2H), 3.62-3.71 (m,
2H), 3.72 (s, 3H), 3.79-3.86 {m, 2H).

[122) ~chlorp-2. -21 1
OMe o
0
Cl
(o)

{123) Step 4, Thionyl chloride (20 mL) was added to [4-(mcthoxycarbonyl)tetrahydro-2H-pyran-4-
yl]acetic acid (970 mg, 4.80 mmol) and the solulion was stired at it for 3 b. The solvent was then
removed and mixture was azeotroped with dichlornethane three limes to affard methyl 4-(2-chloro-2-
axoethyl)letrahydro-2H-pyran-4-carboxylate (1.05 g, 99%), which was used without purification in
the next step.

1 4-[2-(4

[125] Step 5. To a solution of methyl 4-(2-chloro-2-oxocethyDtetrahydro-2H-pyran-4-cerboxylate
(1.06 g, 4.8 mmol) and bromobenzene (1.13 g, 7.21 mmol) in dichloromethane (20 mL}) at 0°C was
added aluminum chloride (1.92 g, 14.4 mmol). The ice-water bath was removed and the reaction
mixture was stirred at rt for 16 h. The mixturc was then cooled at 0°C and quenched by the addition
of 1 N HC1 solution and water. “The mixture was extracted with dichloromethane, and (he combined
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organic phases were dried over sodium sulfate. The crude material was then purified by flash
chromatography (Biotagc Flash 40 M, 2:1 hexane/ethyl acetate, to affard methyl 4-{2-(4-bromo-
phenyl)-2-oxoethyl]tetrahydro-2H-pyran-4-carboxylate (900 mg, 55%). LC-MS rct. time 2,76 min;
mA: 342.9 (MH"); "H NMR (300 MHz, CDCly) § 1.58-1.69 (m,. 2H), 2.12-2.18 (m, 2H), 3.28 (s, 2H),
3.64 (s, 3H), 3.69-3.77 (m, 4H), 7.59 (d, 2H), 7.77 (d, 2H).

(127] Step 6, Methyl 4-[2-(4-bromophenyl)-2-oxoethyl]tetraliydro-2H-pyran-4-carboxylate (820 mg,
2.40 mmol) and 4-nitrophenyl boronic acid (481 mg, 2.88 mmol) were combined in a dry flask under
argon. Toluens (20 mL) aud dioxane (5 mL) were added, and the resulting solution was degassed for
30 mimes by a flow of argon. The degassing was contimed during the addition of saturated aqueous
sodium carbonate (6 mL) and [1,1’-bis(diphenylphosphino)-ferrocene]dichloro palladium(II), 1:1
complex with dichioromethane (98 mg, 0.12 mmol). The resulting mixture was then heated at 85°C
far 16 h before it was cooled to rt. Water was added, and the aqueous layer was extracted twice with
ethyl acetate. The combined organic phases were then dried over anhydrous sodinm sulfats and
concentrated under reduced pressure. ‘The resulting regidue was purified by flosh chromatogmphy
(Biotuge Flash 40) uging [:1 ethyl acetate/hexans to afford methyl 4-[2-(4"nitro-1,1*biphenyl-4-yI)-2-
axocthy(Jtetrahydro-2H-pyran-4-carboxylate (730 mg, 79%). LC-MS ret. time 3.03; m/z 383.9
(MH";'H NMR (300 MBz, CDCly) § 1.65-1.73 (m, 2H), 2.17-2.21 (m, 2H), 3.37 (s, 2H), 3.68 (3,
3H), 3.71-3.78 (m, 4H}, 7.70 (d, 2€1), 7.77 (d, 2H), 8.02 (d, 2H), 8.31 (d, 2H).

[129] Sicp 7. To a solution of methy! 4{2-(4"“nitro-1, I'-biphcanyl-4-y])-2-oxocthylJetrahydro-2H-
pyrau-4-carboxylate (124 g, 3.25 mmol) in 85% ethanol (50 mL) was added iron powder (1.81 g),
followed by 2 N agueous HCI (1.62 mL), and the resulting mixture was refluxed for 2.5 . The
mixture was then filtered through a pad of Cclite® and the filtrate was extracted with
dichlorometheae. The combined organic phases were then dried over aghydrous sodium sulfate and
conceniraled in vacuo to atford methyl 4-[2(4"-amino-1, 1"biphenyl-4-yI)-2-axoethyl]tetrahydro-2H-
pyran-4-carboxylate (1.05 g, 91%). LC-MS ret. ime 2.20; m4 354.0 (MH"); '"H NMR (300 MHz,
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CDCL) § 1.57-1.66 (m, 2H), 2.09 (m, 2H), 3.28 (s, 2H), 3.61 (s, 3HD), 3.64-3.71 (m, 4H), 6.76 (d, 2H),
7.42 (d, 2H), 7.54 (d, 2H), 7.88 (d, 2H).

1130] Infermediate G
ethyl ¢is-2-{(4'-amino-1,1°-hiphenyl-4-yl cloh arboxylate
0 CO.Me

@O‘

HoN
[131) cis-2{4-bromobanzoyl

0 COMe

Br

[132) Step 1. To a solution of cis-2-(4-bromobenzoyi)-1-cycloliexanecarboxylic acid (4.0 g,

12.85 mmol) in MeOH (50 mL) was added 2,2-dimethoxypropane (2.0! g, 19.28 mmol) and HCI
(4.0 M in dioxane, 1.20 mL). The resulting solution was stirred at 40°C for 3 days, and then
cvaporated to dryness. The resulting residue was purified by flash chromatography (Biotage Flash
40M) using 3 to 6-% cthyl acetate in hexanes to uftord methyl cis-2-(4-bromobenzoyl)cyclohexanc-
carboxylate (1.76 g, 42%). LC-MS ret. time 3.40; nv/x 326 (MH");'H NMR. (400 MHz, CD,Cly) &
1.35-1.51 (m, 3H), 1.72-1.86 (m, 2H0), 1.91-2.0S (m, 2H), 2.11-2.20 (m, LH), 2.74 (r, LH), 3.58 (s,

3H), 3.82 (q, 1H), 7.62 (m, 2E1), 7.73 (m, 2H).

HaN
[134] Step 2, Methyl cis-2-(4-bromobenzoyl)cyclohexanecarboxylate (1.76 g, 5.41 mmol) and 4-
amino pheny! boronic acid (1.13 g, 6.49 mmol) werc added to a clean dry flask under argon.
Toluene (50 mL), EIOH (20 ml)), and 3 M aqueous Na,CO; (14 mL, 43 mmol) were added, and
resulting solution was degassed for 30 minutes by using a flow of arpon. Then [1,1"-
bis(diphenylphosphino)-ferrocene]dichloro palladium(lY), 1:1 complex with dichloromethane (442
mg, 0.54 mmol) was added and the resulting mixture was hested at 85°C for 16 h. The mixture
was cooled Lo rt, and then dilute]d with EtOAc and passed through a Cgliteo pad. Tho solvent was
removed by rotary evaporation. Water and FtOAc were added, and the aqueous layer was

7
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cxtracted with BtOAc. The combined orgapic phases were washed with waler, brine, dried over
anbydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash
chromatography (Biotage Flash 40M) using 33 to 40% cthyl acetate in hexane to afford methyl
cis-2-[(4’-amino-1,1 "-biphenyl-4-yl)carbonyl]cyclohexanecarboxylate.(1.54 g, 84%). LC-MS ret.
time 3.99; m/& 338 (MH");'H NMR (400 MHz, CD,Cl,) 5 1.37-1.53 (m, 3H), 1.74-1.88 (m, 2H),
1.90-1.99 (m, 1H), 2.04-2.22 (m, 2H), 2.75 (m, 1H), 3.59 (s, 3H), 3.90 (g, 1H), 6.79 (m, 2H), 7.48
{m, 2H), 7.63 (m, 2H), 7.89 (m, 2H).

[135) Intermedinte B
Crimethylsilyl)ethyl 2-(4-hromobenzoyl late

Oyo\/\SrCHa

: u 'j H;cl bHa
Br

[136] To a solution of trans-2-(4-bromobenzoyl)cyclohexanecarboxylic acid (5.0 g, 16.07 mmol)
in DCM (80 mL) waus added 2-(trimcthylsilyl)ethacol (2.1 g, 17.68mmal), NN '-dimethylamino-
pyridine (98 mg, 0.80 mumol), and EDCI (4.0 g, 20.89 mmol). The resulling reaction mixture was
stirred at rt for 2 days. Watar was added, and the mixturc was diluted with DCM. The agueous
layer was separated and extracted with DCM. The combincd organic phases were washed with
water and brine, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure. Silica gel chromatogrephy (Biotage cartridge), eluting with 10% EtOAc in hexane gave
trans-{trimethylsilyl)ethyl 2-(4-bromobenzoyi)cyclohcxanccarboxylate (2.44 g, 37%). 'H NMR
(400 MHz, CD,Cl,) 5 -0.01 (s, 9H), 0.85 (m, 2H), 1.45 (m, 3H), 1.73 (in, 2H), 1.90 (m, 2H), 2.18
(m, 1H), 2,71 (m, 1H), 3.80 (m, 1H), 4.05 (m, 2H), 7.58 (d, 217}, 7.70 (d, ZH).

[137} Intermedinte 1
M&Mﬂw

/@,Kv “COOCH;

[138] ¢is-2-(4-BromobenzoyDcyclopropanecarboxylic acid
0

jen
Br

[139] Siep 1. To a cold (0°C) stirred solution of bromobenzene (9.09 g, 57.89 mmol) and AlC],
{18.36 g, 137,84 mmol) in dry DCM (150 L) was added 3-oxabicyclo[3.1.0]bexane-2,4-dicne (5.40
8, 4824 mmol). The reactjon mixture was stirred at rt for 3 days, The dark-red solution was then
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poured into icc-cold walcer (120 mL), and conc. HCI (10 mL) was added. The solution was stirred for
few minntes, and the layers were separted. The aqueous layer was extracted with DCM and the
combined organic phases were washed with water, brine, dried over Na;SO, and concentrated to give
cis-2-(4-bromobenzoyl)cyclopropanecarboxylic acid (9.69 g, §5%). LC-MS ret. time 2.50; m/z 270
(MI1Y);'H NMR (400 MHz, CD,CL;) 8 1.54 (m, 1H), 1.85 (m, 1H), 2.37 (m, 1H), 2.88 (m, 1H), 7.65
(ro, 2H), 7.90 (1o, 2H).

{140] Mﬂﬂﬂ:(__mml&mmgnmw

/gkv,co,m

[141] Step 2, To a solution of cfs-2-(4-bromobenzoyl)cyclopropanecarboxylic acid (10.6 g,

36.63 mmol) in MeOH (250 mL) was added 2,2-dimethoxypropane (9.54 g, 91.59 mamol) and HC]
(4.0 M in dioxape, 3.50 mL.). The resulling solution was stirred at 40°C for 3 days, and then
uvaporated lo dryness. The resulling residue was purified by flagsh chromatography (Biotage Flash
40M) using 15 to 25% ethyl acclate in hexanes to afford methyl cis-2-(4-bromobenzoyl)-
cyelopropanccarboxylate (10.34 g, 99%). "H NMR (400 MHz, CD:CL) & 1.39 (m, |H), 1.82 (m,
1H), 2.34 (m, LH), 2.77 (m, 1H), 3.54 (5, 3H), 7.65 (m, 2H), 7.89 (m, 2H).

[142] trgns-2-(4-Bromobenzoyl)cyclopropapecarboxylic acid,
0

m“\\CWH
Br

1143) Step 3, Methyl cis-2-(4-bromobenzoyl)cyclopropanecarboxylate (10.34 g, 36.52 mmol} was
dissolved in MeOH (100 niL), and then 15 mL 50% aqueous NaOH solution was added. The reaction
mixturc was stirred at 40°C for 3 days. Solvent was removed by rolary evaparation and the residue
was dissolved in wator. Concentraied HCL was added to adjust the acidity to pH 1. The precipitate
that formed was collccted by filtration and dried in 2 vacuum oven overnight to give frans-2-(4-
broamobenzoyl)eyclopropancearboxylic acid (9.43 g, 95%). LC-MS ret. time 2.51, m/ 270 (MH);'H
NMR. (400 Mz, CD;Cl;) & 1.68 (m, 2H), 2.38 (m, 1H), 3.22 (m, 1H), 7.67 (m, 2H), 7.90 (m, 2H).

1145] Step4, To a solution of trans-2-(4-bromobenzoyl)cyclopropanecarboxylic acid (9.43 g,
32.59 mmol) in MeOH (200 mL) was added 2,2-dimethoxypropane (10.18 g, 97.77 mmol) and HCl
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(4.0 M in dioxane, 4.0 mF). The resulting sohution was stimred at 40°C overnight, and then evaporated
to dryness. The regulting residue was purified by flash chromatography (Bictage Flash 40M) using 15
to0 25% ethyl acetate in haxanes to afford methyl frans-2~(4-bromobenzoyl)cyclopropanecarboxylate
(7.7 g 83%). "H NMR (400 MHz, CD,Cl,) 5 1.68 (m, 2H), 2.37 (m, IH), 3.21 (m, 1H), 3.65 (s, 3H),
7.68 {m, 2H), 7.90 (m, 2H).

[146] Intexmediate J

[147] Mothyl trans-2-(4-bromobenzoy. (133 g 4.70 mmol) and 4-amino-
phenyl boranic acid (0.98 g, 5.64 mmol) were combined in a dry flask under argon. Toluene (25 mL),
EtOH (10 mL), and 3 M aqueous Na,COs (7 mL, 20 mmol) were added, and the resulting solution
was degassed for 30 minutes by using a flow of argon. Then [1,1"-bis{diphenylphosphino)-
ferocene]dichloro palladium(TX), 1:1 complex with dichloromethans (383 mg, 0.47 mmol) was added,
and the remulting mixture was heated at 85°C for 16 h. The mixture wes cooled to rt, them diluted with
EtOAc and passed through a Celite® pad, The salvent was removed by rotary evaporation. Water
phases were washed with water, brine, dried over anhydrous sodium sulfate, filtered and concentmated
invacuo. The residue was purified by flagh chromatography (Biotage Fiash 40M) using 33 to 40%
othyl acetate in hexane to afford methyl trany-2-[(4"-amino-1,1 "-biphenyl-4-yl)carbonyl]}-
cyclopropanecarboxylate (0.92 g, 66%). 'H NMR (400 MHz, CD;Cly) 5 1.60 (m, 2H), 2.35 (m, 1H),
3.22 {(m, 1K), 3.73 (s, 3H), 6.80 (m, 2H), 7.51 (m, 2H), 7.68 (m, 2H), 8.05 (m, ZH).
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[150] Step 1, To a cold (0°C) stimred solution of bramobenzeoe (10.98 g, 69.94 mmol) and AIC)
(1941 g, 145.71 mmol) in dry DCM (150 mL) was added cyclobutane dicarboxylic antydride (7.35
8 58.28 mmol). The reaction mixture was stimred at rt for 3 days. The dark-red solution wes then
poured izto ice-cold water (120 mL), and conc. HCI (10 mL) was added. The solution was stirred for
2 few minutes, the aqueous Iayer was extracted with DCM, and then the combined organic phases
were extracted with 1 N aqueous NeOH. The aqueous Layer waa stirred at rt overnight. The solution
was acidified by addition of cone. HCI to pH 1.5, extracted with FfOAc, and the cambined organic
phases wexre washed with water, brine, dried over Na;SQ, and concentrated to give trans-2-(4-
bromobenzoyl)cyclobutenacarboxylic acid (8.20 g, 49). 'H NMR (400 MHz, CD;Cl) § 2:20-2.44 (m,

41), 3.67 (m, 1H), 421 (m, 1K), 7.64 (m, 2H), 7.80 (m, 25).

[152] Step 2. To a salution of &rany-2-(4-bromobenzoyl)cyclobutanecerbaxylic acid (8.2 g, 28.94
mmol) in MeOH (250 mL) was added 2,2-dimethoxypropans (3.65 g, 35.02 mmol) and HC1 (4.0 M in
dioxane) (2.0 mL). Tho resulting solution was stirred-at rt for 3 days, and then evaporated to dryneas,
The resulting residue was purified with flash chromatography (Biotage Flash 40M) using 4 to 11%
ethyl ecetate in hexanes to afford methyl trans-2-{4-bromobenzoyl)cyclobutanecarboxylate (621 g,
789%). 'H NMR (400 MHz, CD,Cl,) 5 2.14-2.39 (m, 4H), 3.62 (m, 1H), 3.68 (s, 3H), 4.24 (m, 1H),
7.63 (m, 2H), 7.80 (m, 2H).

[154] Stepn 3, Methyl frans-2-{(4'-amino-1,1"-biphenyl-4-yl)carbonyl]cyclobutsnecarboxylste (1.25 g,
421 mmol) and 4-aminopheny! horanic acid (0.88 g, 5.05 mmal) ware combined in a dry flask under
argon. Toluene (25 mL), EtOH (10 mL), and 3 M aqueous NagCO; (5.0 mL, 15 mmol) were added,
and the resulting solution was degassed for 30 mimtes by using a flow of argon. Then [1,1°-
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bis{diphenylphosphino)-ferrocene]dichloro palladium(TT), 1:1 complex with dichloramethans
(343 mg, 0.42 mmol), was added and the resulting mixture was heated at 85°C for 16 h. The mixture
was cooled to rt, diluted with BtOAc, and passed through a Celite® pad. The solvent was removed by
rotary evaporation. Water and EtOAc were added, and the aqueous layer was extracted with EtOAc.
The combined organic phases were washed with water, brine, dried over anhydrous sodiur sulfis,
filtered and concentrated in vacuo. The residue was purified by flash chromatography (Biotage Flash
40M) using 29 to 37% cthyl acetate in hexans to afford methyl frans-2-[(4-amino-1,1biphenyl-4-yl)-
carbonyl]cyclobutanecarboxylate (0.91 g, 70%). LC-MS ret. time 2.24; m4& 310.4 (MH');'H NMR
(400 MH, CD4Cly) 6 2.13-2.36 (m, 4H), 3.60 (m, 1H), 3.64 (s, 1), 4.24 (m, 1H), 6.73 (m, 2H), 743
(m, 2H), 7.59 (m, 2K), 7.88 (m, 2H).
[155] Inermediate

2-[(4'-gmi 1*-biphenyl-4-vi) ca |

0 coMe

[157] Siep 1. To a solution of trans-2-(4-bromobenzoyl)cyclopentanecarboxylic acid (2.0 g, 6.26
mmo]) in MeOH (70 mL) waa added 2,2-dimethaxypropane {1.63 g 15.65 mmo]) and HC] (4.0 M in
dioxane) (1.0 mL). The resulting solution was stirred at 40°C overnight and then evaporated to
dryness. The resulting residue was purificd by flash chromatography (Biotage Flash 40M) using 7 to
119 ethyl acetate in hexanes to afford methy! frans-2-(4-bromobenzoyf)cyclopentanscarhaxylate
(1.62 g 83%). "HNMR (400 MEz, CD;Cl,) § 1.70-1.95 (m, 4H), 2.08-2.21 (m, 2H), 3.40 (m, 1H),
3.64 (s, 3H), 4.04 (m, 1H), 7.64 (m, 2H), 7.86 (m, 2H).

[158] Meth

[159] Step2, Methyl tmns-2-{4-bromobenzoyl)cyclopentanscarboxylate (1.60 g, 5.14 mmol) and 4-
aminophenyl boronic acid (1.07 g, 6.17 mmol) were combined in a dry flaik under argon. ‘Toluens
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(25 mL), BtOH (10 mL), and 3 M aqueous NayCO» (.50 mL, 25 mmol) were added and resulting
solution was degassed for 30 minutes by using a flow of argon. Then [1,1°-bis(dipherrylphosphino)-
ferrocene)dickloro palladiem(I), 1:1 complex with dichiaromethane (419.9 mg, 0.51 mmol), was
added and the resulting mixture was heated at 85°C for 16 h. The mixture was cooled to rf, diluted
with BtOAe, and passed through a Celite® pad. The solvent was removed by rotary evaporation.
Water and FtOAc were added and the aqueous layer was axtracted with EtOAc. The combined
orgenic phases were washed with water, brine, dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by flash chromatography (Biotage Flash 40M) using
29 to 33% ethyl acetate in hexane to affard methyl trans-2-{(4'-amino-1,1"-biphenyl-4-yl)carbonyl]-
cyclopentanecarboxylate (1.12 g, 67%). ‘H NMR (400 MEz, CD;Cly) 5 1.71-1.97 (m, 4H), 2.17 (m,

2), 3.4 (m, 1H), 3.65 (s, 3H), 4.12 (m, 1H), 6.84 (m, 2H), 7.51 (m, 2H), 7.66 (m, 2H), 8.00 (m, 2H).

[160] Intepmediate M

[162] Step 1. The anhydrids tetrahydro-cyclopentafc]furan-1,3-dions (50.0 g 356.8 mmol, prepared
as described by Wilkening, et al., Syn Comm. 14(3):227, 1984) was dissolved in methanol (250 mL),
and the mixture was then heated at 50-55°C under N; for 5. NMR analysis showed no starting
material remaining, Methanol was removed by rotary evaporstion, and the residue was dried in wacuo
to afford the desired product as a colarless oil (60.0 g, 98%). '"H NMR (CDCly) 5 3.65 (s, 3H), 3.08
(m, 2H), 2.04 (m, 4H), 1.90 (m, 1H), 1.65 (m, 1H).
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[164] Step2, A sclution of the monomethyl ester (92.0 g, 534.3 mmol), SOCl; (116.3 mL, 1.60 moD,
and DMF (1 mL) in 850 mL CHiCly wes stirred o rt overnight under Na, NMR analysis shawed litle
starting material remaining. The solvent was removed by rotary svaporetion at <40°C, and the residos
was dried in vacuo fr 1 b This dried residue was dissotved in bromobenzans (337.6 mL, 3.2 mol),
and AIC); (142.5 g, 1.07 mol) was then added portionwise at <S°C. The resction mixture tuned dark
brown, and was stirred at <S°C far 4 b under N, NMR analysis then showed litle starting material
remaining. The reaction mixture was then slowly poured into 2 L ice-water, and then 1 L BtOAc was
added. After the mixture was stirred for 10 mimites, the aqueous (top) layer was separated, and
extracted with 500 mL BtOAc, Tho cambined organic layers weve washed with water (2 x 1 1) and
saturated NaHCO, solution (200 mL), and dried over Na;SO,. Removal of solvent and drying fn
vacso provided 175.0 g (>95%) of the desired product. 'H NMR (CDCls)  7.80 (d, 2H), 7.60 (d,
2H), 4.07 (m, 1H), 3.53 (s, 2H), 3.07 (m, 1H), 2.20 (m, 1H), 2.00 (m, 4H), 1.70 (m, 1H).

1166] Strp 3, A solution of NaOH (1282 g, 3.2 mol) in 700 mL water was added to a solution of cis-
2-(4-bromo-benzoyl)-cyclopentanecarboxytic acid methyl ester (166.3 g, 534.3 mmol) in McOH

(700 mL). The reaction mixture was stirred at 1t overnight. NMR analysis showed that littls starting
material remained. After ca. 1 L solvent was removed by rotary evaparation, the mixture was diluted
with 1 L water. Cong. HCI was slowly sdded with stirring at <15°C, to adjust the acidity to pH <5. A
" precipitato formed, and atiring was contimmed for 1 b The solid precipitate was filtered, and rinsed
with water. ‘The dried filter cake was dissolved in 1 L ROAc, and dried over Na;SO,. Removal of
solvent and drying in vacuo afferded tho desired product (131 g, 83%). 'HNMR (CDCly) § 7.83 (4,
2H), 7.60 (d, 2H), 4.05 (m, 1H), 3.50 (m, 1H), 2.20 (m, 2H), 2.00 (m, 1H), 1.78 (m, 3H).

[168] Step 4, A mixture of (&)-trans-2-(4-bromo-benzoyl)-cyclopentanccarbaxylic acid (114.3 g,

384.7 mmol) and (R)-{(+)-alpha-methyl-benzylamine (23.3 g 192.3 mmol) in CH;CN (1125 mL) waa
heated at 90-95°C under Ny to provide a solution. The hot solution was allowed to cool alowly with
slow stirring overnight. The crystallized solid was filtered, and rinsed with CHyCN (50 mL). Drying
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In vacuo to » canstant weight afforded 64.5 g of white solid (56% ee, by chiral HPLC). Thia salid was
then dissolved in a mixture of solvents (258 mL EtOH and 516 mL weter) with heating at 90-95°C
under N,. The hot solution was allowed to cool slowly with slow stiming overnight. The solid formed
was filtered, and rinsed with 60 mL of 1:2 BtOH/water. After drying in vacuo to & constant weight,
this white solid was stirred with 1 N HC1 (500 mL) and EtOAc (500 mL) for 10 mimutes. The organic
Iayer was separated, washed with water (2 x 200 mL), and dried over NagSO,. Ramoval of solvent
and drying in vacuo provided en off-white solid (30.5 g, 26.7%, >99% ee based on chiml HPLC).
Chiral HPLC method: ChimIPAK AD analytical column, 5:95 iPrOH/hexsnes (both conteining 0.1%
TFA), 1.0 mL/min flow rate, retention times weare 21.08 min and 23 40 min for the (5.S) and (R.K)
isomers, respectively. "H NMR (CDCly) spectra were identical to that for the racemic ()-trans-2-(4-
bromo-benzoyl)-cyclopentenecarboxylic acid.

(163]

(RR)
[170] Step S, A suspension of (R.X)-trany-2-{4-bromo-benzoyl)-cyclopentanecarboxylic acid (30.5 g,
102.6 mmol), Mel (9.6 mL, 154.0 mmol), and NaHCO; (25.9 g, 307.9 mmol) in 360 mL. DMF was
stirred at rt under argon overnight. NMR snalyzis showed little starting material remaining. Water (1
L) was added to the reaction mixture, and then concentrated HIC was slowly edded with stirring at
<15°C to adjust the acidity to pH <7, and a precipitate was formed. After the mixture was stirred for 1
h, the solid was filtered and rinsed with water (200 mL). The solid was dried in vacuo to a constant
weight, to afford the desired product as s light yellow solid (25.5 g, 92.5%, 94.5% co based on chiral
HPLC). HPLC method: ChimalPAK AD snalytical column, 5:95 iPrOH/hexanes (both containing
0.1% TFA), 1.0 mL/min flow rate, retestion times were 10,64 min and 12.98 min for the (S,S) end
(R.R) isomers, respectively. 'H NMR (CDCly) § 7.82 (d, ZH), 7.60 (d, 2H), 4.05 (m, 1H), 3.65 (s,
3H), 3.42 (0, 1H), 2.18 (m, 2H), 1.90 (m, 1H), 1.80 (m, 3H).
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a7

(RR)
[172] (RR)-trans-2-(4-Bromo-benzoyl)-cyclopentanecarboxylic acid (2.0 g, 6.73 mmol) was
dissalved in CH;Cl; (40 mL) at tt, followed by addition of u few drops of cona, sulfuric acid.
Isobutylene (ca. 2.0 g) was thon introduced by gentle bubbling whils the reaction mixture was cooled
in an jce-water bath. The reaction was then stirred at t for 60 h and quenched by adding 40 mL
saturxted aqucous NagCO; solution. The orgeaic layer was separated, washed with water, and dried
over anhydrous sodium sulfste. Removal of solvent under reduced pressure afforded the desired tert-
butyl ester as a clear oil which saltidified upon standing (1.9 g, 80% yield). 'H NMR (DMSO-dp) &
7.90 (d, 2H), 7.88 (d, 2H), 4.00 (q, 1H), 3.10 (g, LH), 2.10 (m, LH), 1.90 (m, LE). 1.50-1.80 (m, 4H),
1.30 (s, 9H).

[173] Intermediate O

HgN

(174] 2-Fiugro-4-iodophenyiformamide

o |
HJLN’Q
H

[175) Step L. To a cooled solution (0*C) of 4-iodo-2 fluorosniline (3.05 g, 12.9 mmol) in
tetrahydrofuran (15 mL) and toluens (15 mL) , waa slowly added a mixiure of acetic anhydride (1.39
mL, 14.7 mmol) and formic acid (0.83 mL, 22.0 mmol). The reaction mixture was stirred at rt
ovemight, then diluted with ethyl acetate (100 mL) and IN agueous HC1 (100 mL). The layers were
separated, and the organic layer was washed with water and saturated sodium carbonate solution, and
dried over sodium suifate. The solvent was removed under roduced pressure to afford 2-fluoro-4-
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iodophenylformamide as an off-white solid (3.32 g, 97%). GC-MS ret. time 2.27 min, m/ 265 (M");
"H NMR (300 MHz, CDCl,) &: 7.37-7.51 (m, 3H), 8.13 (1, 1ED), 8.46 (s, 1H).

HJLN O

[177] Step 2. To a suspansion af 2-flucra-4-iodophenylficmamide (5.11 g, 19.28 mmol)
bis(pinacolato)diboron (4.89 g, 19.28 mmol), potassium acetate (5.67 g, 57.84 mmol), and palladium
acetate (129 mg, 0.58 mmol) in N,N-dimethylformamide (125 mL) was bubbled through argon for

30 mimtes. The reaction mixtire wag then haated at 80°C for 3 h. After the mixture was cooled to rt,
methyl (R,R)-2-(4-bromobenzoyl)cyclopentanecarboxylate (22 g, 7.35 mmaol, 97% ee),
tetrakis(iriphonylphosphine)palladium(0) (668 mg, 0.58 mmol), and cesium carbonate (9.43 g,

28.92 mmol) were added, and the reaction mixture was then heated ot 80°C for 16 h. Tho mixiure was
then cooled to rt, quenched with water, extracted with ethyl acetate, end dried over anhydrous sodium
sulfstc. Solvent was than removed under reduced pressure end the crude product wes purified by
fiash chromatography (Biotage 75) using 1:1 ethylacetate/hexene 1o afford methyl 2-{[3"fluoro-4-
(formylamino)-1, 1% bipherryl-4-yijcarbanyl} cyclopentanecarbaxylate (4.6 g, 65%). LC-MS ret. time
3.15 min, sk 342.0 (MH"); "H NMR (300 MHz, DMSO-dg) 5 1.52-1.94 (m, 1H), 1.92-2.07 (m, LH),
2.10-2.21 (m, 1H), 3.48 (m, 1H), 3.55 (s, 3H), 4.12 (g, IH), 7.59 (dd, 1H), 7.62 (dd, 1H}, 7.87 (d, ZH),
8.09 (d, 2H), 8.25 (1, 1H), 8.34 (a, 1H), 10.62 (s, 1H).

1179} Step3. To a solution of methyl 2-{[3"-fluoro-4*-(formylamino)-1,1"-biphenyl-4-yi]-
carbonyl} cyclopenianscarboxylate (4.24 g, 11.48 mmol) in methanol (34 mL) was added conc.
HCI (11.4 mL), and the resulting solution was stirred at rt for 2 b. Solvent was then removed, the
mﬁdualmimuewdiasolwdfnmter,mdthucidityofthnmithwundjusbedtopH~1 by
slow addition of saturated aquecus sodivm bicarbonate solution. The mixture was then extractad
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with dichloromethane and washad with saturated sodinm chlaride solution, dried over sodium
sulfate, and the solvent was removed in vacuo. The crude mixture wus then triturated with ethyl
acetate/hexane to afford methyl 2-[(4'-amino-3’-fluoro-1,1'-biphenyl-4-yl)carbonyl]cyclopentane-
carboxylate (3.5 g 89%, 80% ec). LC-MS ret. time 3.00 min, /& 370.0 (MH"); "H NMR (300
MHz, DMSO-dg) § 1.52-1.84 (m, 4H), 1.97-2.02 (m, 1H), 2.14-2.18 (m, 1H), 3.24-3.33 (m, 1H),
3.56 (s, 3H), 4.08 (g, 1H), 5.47 (br s, 2H), 6.84 (t, 1H), 7.34 (dd, 1H), 7.48 (dd, 1K), 7.78 (d, 2H),
7.99 (d, 2H).

[180] Intermediato P

[182] Step 1, A maspension of 2-fluoro-4-iodophenylformamide (1.94 g, 7.35 mmol, prepared as
described above), bis{pinacolato)dibaron (1.86 g, 7.35 mmol), potassium acetate (2.16 g, 22.1 mmol),
and paliadium acetute (49.4 mg, 0.22 mmol) in N,N-dimethylformamide (50 mL) was degassed by
bubbling a flow of argon through the mixture for 30 mimites. Tha mixture was then hested at 80°C
for 3 h. After the mixmre was cooled to rt, methyl 4-(4-bromophenyl)-2,2-dimethyl-4-oxobutenoate
(22 g, 7.4 mmol), tetrakis{triphenyiphaephins)palladium(0) (254.8 mg, 0.22 mmol), and cesium
carbonate (3.59 g 11.0 mmol) were added, and the reaction mixture was heated at 80°C for 16 . The
mixture was thee cooled to rt and water was added. The mixture was extracted with ethyl acetate and
preasure and the crude was purified by fiash chrometography (Biotage Flash 40M, 1:1 othyl
acetate/bexans) to afford methyl 4-{3'-fluoro-4'-(formylemina)-1,1'-biphenyl-4-yl]-2,2-dimethyl-4-
oxobutenoate (1.2 g, 46%). L.C-MS ret. time 2.80 min, m/A 358.1 (MH"); 'H NMR (300 MHz,
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DMSO-dQ) 5 1.19 (s, 6B, 3.36 (s, 2H), 3.51 (s, 3H), 7.56 (d, 1H), 7.69 (dd, 1H), 7.82 (d, 2H), 7.99 (&,
3H), 8.21 (), 1025 (s, LH).

HgN
F

[184] Step 2, To a solution of methyl 4-[3'-fluoro-4'-(formylamine)-1, | -biphenyl-4-yi]-2,2-
dimethyl-4-oxobutanoate (1.21 g, 3.39 mmol) in methanol (10 mL) was added conc. HC1 (3.5 mL),
and the resulting solution was stirred at rt for 16 h. The mixture was then concentrated, diluted
with water, and the acidity was adjusted to pH ~7 by slow addition of saturated aqueons sodium
bicarbonate solution. The mixture was then extructed with dichloromethane, and the combined
organic layers were washed with saturated sodium chloride solution, dried over sodium sulfate,
and concentrated under reduced pressure. The regidue was then triturated with ethyl
acetate/bexans to afford methyl 4-(4'-amino-3"-fuoro-1,1'-biphenyl-4-yl)-2,2-dimetiryl-4-
oxobutanoate (998 mg, 89%). LC-MS ret. time 3.11 min, m/& 329.9 (MH'"); 'H NMR (300 MHz,
CDClLy) 5 1.31 (s, 6H), 3.28 (s, 2H), 3.66 (s, 3H), 6.34 (t, 1H), 7.21-7.35 (m, 2H), 755 (d, 2H),
7.93 (d, 2H).

(185]

[186] =d=

HN
4o O

[187] Siep L. This intermediste was prepared by using a procedure similar to that described above for
2-fluoro-4-iodophenylformamide. LC-MS ret. time 2.43 min, m/k 262.0 (MH"); "H NMR. (300 MHz,
DMSO-d;) 5 2.14 (s, 3H), 7.49 (dd, 1H), 7.52-7.59 (m, 2H), 8.24 (s, 1H), 9.56 (s, 1H).
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[188) Mtk

[189] Step 2, This intermedinte was prepared by using & procedure similar to that described above for
methyl 4-[3flucro-4'-(formylamino)-1,1"-biphenyl-4-yi}-2,2-dimethyl-4-oxobutancste. LC-MS ret.
time 2.78 min, m/ 354.1 (MH"); '"H NMR (300 MHz, DMSO-dy) 5 1.02 & 1.13 (s, 6H), 2.22 & 228
(s, 3H), 3.36 (s, 2H), 3.51 (s, 3H), 7.29 (d) & 7.40 (s) (2H), 7.78 (d, 2H), 7.90 & 7.96 (d, 3H), 8.46 (d)
(1H), 9.82 (d) (1H).

[190] LV S

[191] Step 3. mlhm'mndimwpm:::byuﬁngamwedmdmﬂarhﬂntduaibedabow
for methy] 4-(4'-amino-3'-fluoro-1, 1'-biphenyl-4-y1)-2,2-dimethyl-4-oxobutanoate. LC-MS ret.
time 2.64 min, m/ 326.1 (MH*); "H NMR (300 MHz, CDCL) 5 1.31 (s, 6H), 2.25 (s, 3H), 3.29 (s,
280, 3.66 (s, 3H), 6.80 (s, 1H), 7.35 (s, 2H), 7.60 (d, 2H), 7.93 (d, ZH).

[192] Intermediate R

HN
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O
CHy
{194] Step 1, A suspension of methyl 4-(4-bromophenyl)-2,2-dimethyl-4-oxobutenoate (200 mg,

0.67 cmeol), bis(pinacolato)diboros (170 mg, 0.67 mmol), potassium acetate (197 mg, 2.01 mmol),
and palladium acelate (5 mg, 0.02 mmol) in N,N-dimethylformamide (4.0 mL) was degassed by
bubbling a flow of argon for 30 minutes. ‘Tha reaction mixture was (hen heated at 80°C for 3 h. After
the mixture was cooled to rt, S-chlaro-2-nitroanisols (125 mg, 0.67 mmol), tetrakis(triphonyl-
phosphine)palladium(0) (23 mg, 0.02 mmol), and cexium carbonate (327 mg, 1.0 mmol) were added
and the reaction mixture was heated at 30°C for 16 . The mixture was then cooled to rt, and water
was added. The aqueous layer was extmacted with ethy! acetete and the combined arganic phases were
dried over snhydrous sodium sulfide. Solvent was removed under reduced pressure and the residoe
was purified by flash chromatography (Biotage Flash 40M, 1:3 ethyl acetate/bexzne) to affiord methyl
4(3'methoxy-4'nitro-1,1'-biphenyl-4-yl)-2,2-dimethyl-4-oxobutanoate (120mg, 48%). LC-MS ret.
time 3.38 min, m/ 371.8 (ME"); '"H NMR (300 MEHz, CDCly) 5 1.19 (s, 6H), 3.36 (s, 28), 3.51 (s,
3H), 4.02 (s, 3H), 721-7.24 (m, 2H), 7.64-7.69 (m, 2H), 7.93 (d, 1H), 8,00-8.04 (m, 2H).

[196] Step 2. To a solution of methy! 4-(3-methoxy-4"-nitro-1,1'-biphenyl-4-y1)-2,2-dimetlryl-4-
oxobutanoate (670 mg, 1.80 mmol) in 85% aqueous ethanol (27 mL) was added iron powder (1.01 g,
18.04 mmol) and 2 N aqueous HCI (0.9 mL, 1.8 mmol), and the resulting snspension was hested at
reflux for 2.5 h. The mixiure was then cooled to 1t, and filtered through a pad of Celite®. Water was
triturated with ethyl acetate/hexane to afford methy] 4-{4'amino-3-methoxy-1,1-biphenyl-4-y1)-2,2-
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dimethyl-4-oxobutanoste (410 mg, 67%). LC-MS ret. time 2.58 min, m/ 342.1 (MH"); 'H NMR
(300 MHz, CDCly) & 1.31 (s, 6H), 3.28 (s, 2H), 3.66 (s, 3E0), 2.90 (s, 3H), 6.75 (d, 1H), 7.02-7.09 {m,
2H), 7.59 (d, 2H), 7.94 (d, 2H).

[197] Intermedinte §

[199] Step I, Toa cooled solution (0-5°C) of 1-(4-hydroxy-2-methyiphenyf)ethanone (22.1 g,

0.147 mol) and pyridine (40.0 mL, 0.500 mal) in dichloromethane (100 mL) was slowly added
triflucromethanesulfonic ankydride (35.0 mL, 0.207 mal). Adfter the sddition was complated, the ice
bath was removed, and the reaction mixture was stired at rt for 1.5 h. Water (50 mL) was added and
the layers were separated. The organic layer wes washed with water (2 x 20 mL) and 0.5 N aquecus
HCI, dried over magnesium sulfiate, ad concentrated under reduced pressure. The crude product was
purified by flash chromatogreghy (Biotage Flash 75, 10/90 ethyl acetate/hexans) to give 4-acetyl-3-
mathylpheny] triffuoromethsnssulfonate as a light yellow oil (40.83 g, 90% yield). GC-MS nvi 282
(M), ret. time 8.20 min 'H NMR (CDCly) 5 2.56 (e, 3H), 2.58 (s, 3H), 7.05-7.14 (m, 2H), 7.78 (d,

).

[nol % "ni L

CHs O
J ™
L

{201} Step2, A mixture of 4-acetyl-3-methyiphenyl triflugromethanesulfonata (6.90 g, 24.0 mmo!),
4-nitrophenylboronic acid (3.80 g 24 mmeol), 2 N aqueous sodium carbonate (88.0 mL), dioxane (8.0
mL), and tohene (296 mL) wes purged with argon for 30 mimutes before [1,1°-bis{diphanyl-
phosphino)-ferrocene]dichlor palladium(I) (1:1 complex with dichloromethana, 1.90 g 2.30 mmol)
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was added. The reaction rixture was heated at 85°C and stirred overnight. The layers were sepamted
and the arganic layer was washed with water (2 x 50 mL), dried over magnesium sulfste, and
concentrated under reduced presmure to give a dark brown oil. This material was purified by flash
chromatography (7 to 20% ethyl acetute/hexans) to give 1-(3-methyl-4"nitro-1,1"biphenyl-4-
yl)ethanone as a light yellow solid (6.12 g, 99% yield). GC-MS mé 255 (M), ret. time 9.89 min; 'H
NMR (CDCly) 5: 2.61 (s, 3H), 2.62 (g, IH), 7.49-55 (m, 2H), 7.78 (4, 2H), 7.81 (d, 1H), 8.32 (d, 2H).

[202]

[203] Stgp3. A mixture of 1-(3-methyl-4'-nitro-1,1"biphemryl-4-yDethanone (5.66 g 22 mmol),
pyridinium tribromide (10.63 g, 33.0 mmol), und glacial acetic acid (60 mL) was stirred at 110°C for

3 h. The reaction mixture was cooled to 0-5°C, and the precipitated product was collected by filtration .
and washed with small amounts of water, ethanol, and diethy] ether. The crude material was purified
by fiash chromatography (5:95 ethyl acetate/hexans) to give 2-hromo-1-(3-methyl-4-nitro-1,1"-
biphenyl-4-yl)ethanone as a light vellow solid (4.33 g, 59% yield). HPLC ret. time 3.63 min; 'H

NMR (CDCly) 5: 2.63 (s, 3H), 2.25 (s, 2H), 7.52-7.58 (m, ZH), 7.72-7.83 (m, 3H), 8.32 (d, 2H).

[205] Step 4, To a cold muwpension (0-5°C) of 95% sodinm hydride (353 g, 13.0 mmol) in dry
tetrahydrofuran (30 mL) was slowly added diethyl 2-phenylethylmalonate (3.53 g, 13 mmol). The ice
bath was removed and the reaction mixinre was stirred at 1t for 45 mimites. A solution of 2-bromo-1-
(3-methyl-4"nitro-1,1-biphenyl-4-yl)ethanone (4.06 g, 12.0 mmol) in dry tetrahydrofuren (50 mL)
was slowly added, and the resulting mixture waq stirred at 1t for about 70 b Ethyl acetate (80 mL)
and water (20 mlL} were added, and the Jayers were separated. The argenic layer was washed with
water (2 x 30 mL), dried over magresium sulfate, end concentrated under reduced pressure to give a
dark, brown oil. This material was purified by flash chrometography (10:90 ethyl acetate/hexane) to
give disthyl 2 12-(3-methy]-4'-nitro-1,1 “hiphenyl-4-y1)-2-oxocthyl]-2-(2-phenylsthyl) rzlonsts as &
light yellow oil (530 g, 82% yield). LC-MS ret. time 4.01 min, mA 517.9 (MH"); 'HNMR (CDCl;)
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5 1.23-1.35 (m, 6H), 2.41-2.50 {m, 2H), 2.56 (s, 3H), 2.59-2.66 {m, 2H), 3.71 (s, 2H), 4.21-4.32 (m,
AHD), 7.13-7.19 (m, 3H), 722-7.30 (m, 2H), 7.49-7.55 (m, 2H), 7.73-7.82 (m, 3H), 8.31 (4, 2H).

CHy O COgEt

® ®

e

[207] Step 5. A mixture of diethyl 2-[2-(3-methyl-4"nitro-1, 1" biphenyl-4-y1)-2-oxoethyl}-2-(2-
phenylethyl) malonate (4.87 g, 9.41 mmol), 1 N aquecus sodium hydroxide (10.4 mL, 10.40 mmol),
ethanol (10 mL), and acetone (10 mL) was stirred at 50°C ovemnight. The mixture was concentrated
and the residue was dissolved in dimethoxyethane (20 mL}), and stirred at 80°C overnight. The
mixture was concentraied, and the resicdue waa dissolved in cthyl acetate (30 mL). The solution was
washed with water (2 x 5 mL), dried over magnesium sulfiste, and concentrated under reduced
pressure. The material obtained was purified by flash chramatography (10:90 cthyl acetate/heccane) to
give ethyl 4-(3-methyi-4"nitro-1, 1" biphenyi-4-yi)-4-axo-2-(2-phenylethyl)butancate as s light yellow
oil (3.53 g, 99% yield). LC-MS ret. time 4.18 min, m/ 446.0 (MH"); '"H NMR (CDCly) §: 1.33 (t,
3H), 1.83-2.17 (m, ZH), 2.58 (s, 3H), 2.67-2.78 (m, 2H), 3.00 (dd, 1H), 3.14 (m, 1H), 3.49 (dd, 1H),
4.09 (q, 2H), 7.14-7.36 (m, 5H), 7.47-7.55 (m, 2H), 7.72-7.83 (m, 3H), 8.33 (d, 2H).

HaN
[209] Sten 6, A mixture of ethyl 4-(3-methyl4-nitro-1, 1" biphenyl-4-y{)-4-0x0-2-(2-
phenylethyl)butancate (3.40 g, 7.60 mmol), iron powder (4.20 g, 76.00 mmol), 2N aqueous
hydrochloris acid (3.80 mL, 7.60 mmal), and 85/15 ethanol/water (100 mL) was stirred at refinx fior
2.5 h. The reaction mixture was filtered through a pad of Celite®, and concentrated to give ethyl 4-
(4'-amino-3-methryl-1,1biphenyl-4-y] an a light, brown solid (2.4
& 93% yield). LC-MS ret. time 3.23 min, m/r416.1 (MH"); '"H NMR (CDCl,) 8 1.32 ¢, 3H), 1.82-
2.17 (m, 250), 2.58 (s, 3H), 2.68-2.77 (m, 2E), 2.98-3.09 (m, 2H), 3.49 (dd, 1H), 3.74 (br s, 2H), 4.10
(g, 2H), 6.79 (d, ZH), 7.12-7.37 (m, SH), 7.38-7.54 (m, 4H), 7.78 (d, 1H).
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[210] Intepmediate T

[211]

[212] Step 1. To a solution of tans-3-(4-bromobenzoyl)cyclohexane-1-carboxylic acid (S00 mg,
1.61 mmol, obtsined from Ricke Metuls Ina., Lincoln, NE, USA) and 2,2-dimethaxypropane (669 mg,
6.43 mmol) in methanol (20 mL), 5 drops of 4 M HCl in dicocane was edded, and this reaction mixture
was heated at 50°C ovemnight. The solvent was removed by rotary evaporstion to give the product 3-
(4-bromo-benzoyl)-cyclobexanecarboxylic acid methyl ester as a brown oil (500 mg, yield 95.7%).
'H NMR (300 MHz, DMSO) 5 7.80 (d, 2 H), 7.60 (d, 2 H), 3.70 (s, 3 H), 3.25 (m, 1 H), 2.50 (m, 1 HI),
2.20-1.90 (m, 4 H), 1.70-1.50 (m, 4 H); LC-MS ret. time 3.30 min, m/ 324.9 (MH").

{214] Step 2, To a sohtion of 3-(4-bromo-benzoyl)-cyclohaxsnecerbaxylic acid methyl ester (500
mg, 1.54 mmol) and 4-aminopheny] baronic acid (252 mg, 1.85 mmol) in toluens (40 mL) and
dioxane (10 mL), 2 N aqueous NagCO; (10 mL) was added, and the mixiure was degassed by
bubbling with a flow of argon for 45 mimites. (1,1-Bis(diphenylphosphino)ferrocene)-
dichloropalladium (63 mg, 0.08 mmol} was added to the mixture, which was then heated at 80°C
overnight. The reaction mixture was cooled to 1t, and then filtersd through a pad of Celite®, rinsing
(Ne;SO,). The solvent was removed by rotary evaporation, and the solid residue was purified by
using a Biotage QuadUV flash chromatography system (eluant: 3:1 haxane/FtOAc). The product 3-
(4-amino-biphenyl-4-carbonyl)-cyclohexanecarboxylic acid methyl ester was obtained as & brown
solid (200 mg, yield 38.5%). 'H NMR (300 MHz, DMSO) & 7.90 (d, 2 H), 7.60 (d, 2 H), 7.45 (4, 2



{1

WO 2004/100881 PCT/US2004/014036

H), 6.80 (d, 2 H), 3.70 (&, 3 H), 3.25 (m, 1 H), 2.50 (m, 1 H), 2.20— 1.90 (m, 4 H), 1.70-1.50 (m, 4 H);
LC-MS ret. time 3.80 min (method 2), m/r 338.17 (MH").

[215]

[216] In a three-necked flaak fitted with & corulensex, a suspension of copper I chlaride (370 mg,
2.75 mmol) in acetonitrils (5 mL) was treated with ters-butyl nitrite (0.41 mi, 3.44 mmol) and stimed
at 1t for 10 minutes. A sofution of 2-amino-5-trifluaromethylbenathiszole (500 mg, 2.29 mmol) in
acetonitrile (1 mL) was then added dropwise. The mixture was heated at 65°C for 30 mimutes, then
cooled and diluted with an exceas of 1 N aqueous hydrochloric acid solntion. The mixture was
axtracted with ethyl acetats, The organic phase was separated, dried (MgSO,), and concentrated
under reduced pressure. An orange semi-solid (501 mg, 92%) was obtained and used without further
purification. 'H'NMR (300 MHz, CDCly) & 8.10-8.05 (m, 2 H), 7.74 (d, 1 H); LC-MS m/& 2382
(MH"), ret. time 3.76 min TLC Ry= 0.50 (9:1 hexenes / ethyl acctste).

217] Intermegiate V

CHj

Ses
[218) To a solution containing copper chloride (II) (1.96 g, 14.6]1 mmo!l) and tri(ethylene glycol)
dimethyl ether (6 mL) in acatonitrile (100 mL) was added isoamyl nitrite (2.14 g, 18.27 mmol), and
the reaction mixture was stirred at 1t for 30 mimutes. To this snspengion was added dropwise a
solution of 2-amino-#-methylbenzothiazole (2.0 g, 12.18.mmol) in tri(ethylene giycol) dimethy! ather
(10 mL). The reaction mixture was stirred at rt for 10 minutes, and then heated at 50°C for2.5h. The
reaction mixture was cooled o 1t, and then poured cautiously into cold aqueous 6 M HCI (400 mL).
The solution was extracted with FtOAc. The organic layer was washed with HCI (1.0 M), water,
brine, fltered and concenixated in wacuo. The residue was purifisd by flash chromatography (Biotage
Flash 40M) using 5% ethyl acetate in hexane to afford 2-chloro-4-methyl-1, 3-benzothiazols (1.6 g,
71%). "H NMR (400 MHz, CD;Cly) § 2.70 (s, 3H), 7.32 (m, 2H), 7.64 (m, 1H).
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(219}

[220] To a salution contrining copper chloride (1) (0.87 g, 6.45 mmol) and tri(ethylene glycol)
dimethyl ether (3 mL) in acetonitrile (50 mL) was added isoamyl nitrite (0.94 g, 8.06 mmol), and the
reaction mixture was stirred at rt for 30 mimites. To this suspension was added dropwise a solution of
4,6-difluoro-1,3-benzothiazol-2~amine (1.0 g, 5.37 oymol) in tri{ethylene glycol) dimethyl ether
(5mL). The reaction mixture was stirred at rt for 10 mimztes, and then heated at 50°C for 2.5 h. The
reaction mixture was cooled to 1t, and then poured cautioualy into cold aqueons 6 M HCI (200 mL).
The solution was extracted with EtOAc, The organic layer was washed with HCE (1.0 M), water and
brrins, filtered and concentrated down to afford 2-chioro-4,6-difinaro-1,3-banzothiazole (1.1 g, 99%).
*H NMR (400 MHz, DMSO0-d;) 7.05 (m, 1H), 7.36 (m, 1H).

z21)

[222] To a solution containing dry copper (II) chloride (3.44 g, 25.62 mmol) and tri{ethylene glycol)
dimethy] ether (10 g) in acetonitrile (150 mL) was added isoamyl nitrite (4.5 mL, 32.02 mmol). The
reaction mixfure was stirmed at st under argon for 30 minutes. To this suspensian was sdded dropwise,
a sohution containing 6-trifluoromethoxy-1,3-benzothiazol-2-ylamine (5 g, 21.35 mmol) and
tri(cthylene glycol) dimethyl ether (10 g). The reaction mixture was stirred at rt for 10 mimites, and
then heated at 50°C for 3 h. The mixture waa cooled to 1t, poured cantiously into equeous 6 N HCI,
and extracted with ethyl acetate. Tha organic layer was washed with 1N aqueous HCI and brine, and
concentrated under reduced prossure to give the desired compound in near-quentitative yield, which
was used without further purification in the next step.
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[223] Intermediste Y
F
m_q
F

[224] N-(1.5-Difluorophenyl) thioureg

H

N

(225} Stng 1. Benzoyl chloride (5.4 g, 38.73 mmol) was added to a stirred solution of emmonium
thiocyanats (3.83 g 50.35 mmol) in acetone (B0 mL) at 30°C. The mixture was stirred at roflux for
30 minutes, then cocled to 50°C, and a solution of 3,5-diffuorvaniline (5.00 g, 38.73 mmol) in acetons
(10 mL) was added in one portion. The mixture was stirred st refux for 30 minntes. A solution of
NaOH (542 g 135.54 mmol) in water (65 mL) was added, and the mixture was stirred at refhux fior 20
minutes and then cooled to 20°C. Concentrated HCl was added to adjust the acidity to pH = 5, snd
then the mixture was adjusted to slightly alksline by the addition of conc. ammonium hydreodde.
After 30 minutes, the mixture was cooled to 10°C and extracted with BXOAc, snd the combined
organic layer was washed with brine, filtered, and concentreted to affiord N-(3,5-difluoropheryl)
thicurea (3.52 g, 48%). ret. tims 1.73; m/x 189.0 (MH'); 'H NMR (400 MHz, McOH-d)) 5 6.72 (m,
1H), 7.16 (m, 2H),

(226] 5.7-Diffuoro-1.3-bengothiszol 2-emi

[227) Sizp2. To a suspension of N-(3,5-diftuorophenyl) thiourea (3.40 g, 18.07 mmol) in DCE (95
mL;) was added a solution of bromine in DCE (5 mL) below 30°C. The mixture was beated at reflux
far 2.5 b, then cooled to 10°C, end the precipitats formed was collected by filtration and washed with
DCE. The solid was stirred with water (200 mL), basified by treatment with conc. ammonium
hydroxide, filiered, and dried in a vacinum oven to afford 5,7-difluoro-1,3-benzothiazol-2-smine (3.05
& 90%). ret. time 2.18; mvr 187.1 (MH"); "H NMR (400 MHz, DMSO-dg) § 6.92 (m, 1H), 7.00 (m,
2H), 7.92 (s, 2H).



WO 2004/100881 PCT/US2004/614036

[229 Siep 3. To a solution containing copper chiotide (1) (089 g, 6.64 mmol) and tri{ethylene
glycol) dimsthyl ether (6 mL) in acetonitrile (60 mL) was addod iscamy] nitrite (0.97 g, 8.30 ramol)
and the reaction mixture was stirred gt rt for 30 minutes. To this suspension was added dropwise a
solution of 5,7-diftuoro-1,3-benzothiazol-2-amine (1.03 g, 5.53 mmol) in tri{ethylene glycol) dimethy
ether (20 mL) and scetonitrile (30 mL). The reaction mixture was stirred at rt for 10 minutes and
heated st 50°C for 2.5 h. The reaction mixture was cooled to 1t, and then poured cautiously into cold
aqueous 6 M HCI (400 mL). The solution was extracted with EtOAc. The arganic layer was washed
with HCI (1.0 M), walexr and brine, filtered, and concentrated. The residue was purified by fiagh
chromatography (Biotage Flash 40M) using 5% ethy acetate in hexane to afford 2-chloro-5,7-
difluoro-1,3-benzothiazole (0.55 g, 48%). 'H NMR (400 MHz, CD;CL) 7.02 (m, 1H), 7-52 (m, 1H).
[230) In a simjlar menner to the procedures described above, additional 2-chloro-1,3-benzothiazoles
were prepared from the carrespanding 2-amino-1,3-benxothiazoles, such as:

) 2-chloro-6-ethoxy-1,3-benzothiazole (LC-MS m/A 214.2 (MH"), ret. time 3.09 min);
®) 2-chloro-6-fluoro-1,3-benzothiezole (HPLC ret. time 2.85 min);

0] 2-chloro-6-methyl-1,3-benzothinzole (LC-MS m/ 184.2 (MH"), ret. time 3.09 min);
() 2-chiaro-5,7-dimethyi-1,3-benzothiszole (LC-MS m/ 198.1 (MH"), ret. time 3.36 min);
(© 2-chlaro-5,6-dimethy}-1,3-benzothiazols (LC-MS m/A 198.2 (MH"), ret. time 3.34 min);
) 2-chloro-6-mathylsulfonyl-1,3-benzothiszole (HPLC ret. time 2.18 min); and

® 2-chloro-5,7-difluoro-1,3-benzothiazole (TLC Rf 0.65, 40% EtOAG in hexane).

[231] In ceriain cases the requisite 2-amino-1,3-benzothinzole was prepered from the correspanding
thiourca as described above for the preperation of N-(3,5-difluorophenyf) thioures and 5, 7-diftuoro-
1,3-benzothiazol-2-amine.

[232] Inteppediste 7

-

{233] Sulfuryl chlocide (50 uL, 0.65 mmol) was added nest to 5-Buoro-1,3-bazothiazole-2-thial
(100 mg, 0.54 mmoal). The mixture wes stirred at ambieat temperature for 1 b, then hested at 60°C for -
30 minutes. The regulting solution was cooled to rt, and poured onto ice. The titlo compound was
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collectad by filtration, washed with water, and dried under vacuum. The solid obtzined was used
without further purification; LC-MS m/ 188.1 (MH'"), ret. time 327 min.

[234] Intermedinte AA

[236] Step L. To  mixture of sodium hydride (0.98g, 40.91 mmol) and disthyiens glyool monoethyl
cther (25 mL) was added 2-chloro-S<(trifluoromethyl)aniline (5.00 g, 25.57 mmol) under a nitrogen
atmosphere. The resulting mixture was stirred at rt for 30 minutes, and then carbon disulfide (3.89 g,
51.13 mmol) was added. The roaction mixture was then heatod at 140°C for 6 hours. After cooling
the solution to rt, the product was precipitated by addition of conc. HCI, collected by filtration, and
recrystallized from isopropyl ether to afford 2-mercapto-S-{trifiucromethyl)benzothiazale (2.65 g,
44%). 'H NMR (400 MHz, DMSO-dg) 5 7.49 (s, 1H), 7.61 (d, 1H), 7.94 (d, LH).

[237) '
:>_c.
[238] Step2, Sulfuryl chlaride (9.09 g, 67.33 mmol) was added with stirring to 2-mercapto-5-
(trifluoromethyT)benzothiazole (2.64 g, 11.22 mmol) over a period of 5 mimites. The reaction mixiure
was then allowed (o stand for approximately 1 b Ioe water was added to the reaction mixture with
stirring to decampose the excess of sulfuryl chinrids, and the product was then extracted with ethyl
ecefate. The organic layer was washed with water (3x) and brine, dried over anhydrous Na;50, and
conceatrated. The resulting solid was dissolved in BtOAc end filtered though a short silica-gel
column, eluting with EtOAG, to give 2-chloro-5-(triflucromethyl)benzothiazole (2.50 g, 94%). LC-
MS m/x 238.0 (MH"), ret. time 2.55 min; 'H NMR (400 MHz, DMSO-dg) & 7.81 (d, 1H), 8.38 (m,
2H).

FsC

[239]




12

WO 2004/100881 PCT/US2004/014036

[241) Step |, A mixhure of 2-chloro-4-trifluoromethylaniline (15.0 g 76.7 mmol) and potaggium
C-ethyl dithiocarbonate (29.5 g, 184.1 mmol) in 75 mL anhydrous DMF was heated st 130°C
overnight under a nitrogen atmosphere. The reaction mixture was cooled to rt, and then 1 N HC1
solution (200 mL) was added with stirring to induce precipitation. After the mixture waa stirred for 30
mirutes, the solid precipitate was collected by filtration and rinsed with water. The filter cake was
dissolved in 100 mL BtOAc, and the solution was dried over Na;SO,. EtOAc was removed by rotary
evaporetion, and the residne was dried in vacuo to afford the desired product as a white solid (18.0 g,
99%). "H NMR (DMSO-dg) 5 14.00 (bs, 1 H), 8.20 (s, 1 H), 7.70 (d, 1 H), 7.40 (4, 1 H); GC- EIMS
m/e 235 (M.

benzothiazole (18.0 g, 76.7 mmol) at <20°C under a nitrogen atmosphers, and the suspension was
then stimred at 1t for 2h. The reaction mixture was poured into ico water with stirring. Precipitetion
was formed, and tirring was continued for 2 b The salid precipitsto was filtered, and rinsed with
water. The wet filtar cake was dissolved in 100 ml, EtOAc, and the solution was washed with 100
mL water and 50 mL sahmated aquecus NaHCO, solution, then dried over Na;80,. EtOAs was
removed by rotary oveporation, and the regidue was dried in vacuo to afford the desired product as a
light yellow salid (6.5 g, 91%). GC-EIMS mé& 237 (M'"); '"H NMR (CDCly) 8 8.10 (s, 1 H), 8.00 (d,
1 H),7.70 (d, 1 H).

[244] Jn a similar manner to tlie procedures described above, additional 2-chlaro-1,3-benzothiazoles
were prepared from the corresponding 2-mercapto-1,3-banzothiazoles, such as 2-chloro-5-fluoro-1,3-
benzothiazole (LC-MS m/4 188.1 (MH"), ret. time 3.27 min). Additional 2-chloro-1,3-benzothiazoles
were commercially available, such as 2-chloro-benzothiazole, 2,6-dichlorobenzothiazole, 2,4-
dichlorobenzothigzole, 2-chlaro-6-methaxy-1,3-benzothiszols, 2-chloro-5-methoxy-1,3-
benzothiazole, and 2-chloro-6-nitro-1,3-benzothiazole, Certain 2-bromo-thiszoles were cammercially
evailable, such g3 2-bromo-thisazole and 2-broma-5-nitro-thiazole.

61
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[245) Intermediate CC
C|\©:N\ Fha
4o
[246] 5-Chloro-2-methylmlfanyi-benzothiszole

[247] Step 1. To S-chlorobenzothiazole-2-thiol (1.00 g, 4.96 mmol) in anhydrous tetrahydrofuran
(20 mL) was added powdered potassium carbonete (1.37 g, 9.92 mmol) as a solid. Iodomethane
(0.62 mL, 1.41 g, 9.92 mmol) was then added neat to the mixture, with repid stiring, After
stirring for 18 b, solids were removed by filtration. The filtrate was concemtrated under vacoum to
provide the title compound as 8 waxy yellow solid (1.0 g, 93%). "H NMR (300 MHz, CDCl;) 5
7.77 (8, 1 H), 7.57 (d, 1 H), 7.21-7.17 (m, 1 H), 2.72 (5, 3 H); LC-MS nv& 216.2 (MH"), retention
time 3.20 minutes, TLC R0.72 (2:1 hexanes / ethyl acetste).

[249] Step 2. To a 0°C solution of 5-chloro-2-methylsul fanyl-benzothiazols (1.00 g, 4.64 mmol)
in dichloramethane (25 ml) was added 3-chloroperoxybenzoic acid (50%, 3.20 g, 9.27 mmol).
The solution was stirred at rt for 24 h, and saturated aqueous Nay§;04 solution was added to
destroy any unreacted peracid. The layers wero separated, and the organic layer waa washed with
saturated aqueous sodiwm bicerbonate solution and brine, then dried (MgS0O,) and concentrated
under reduced pressure to a yellow solid. The crude solid was triturated with hexanes, collected by
filtration, and air-dried to provids the title compound as s pale yellow solid (0.96 g, 83%). 'H
NMR (300 MHz, CDCl,) 5 8.17 (s, 1 H), 8.04 (4, 1 H), 741 (dd, 1 H), 3.40 (s, 3 H); LC-MS m%&
248.0 (MH"), retention time 3.05 mimtes. TLC R,0.36 (2:1 hexanca / ethyl acetats).

[248]

13
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[250) Intermedinte DD

2

CHj

[252] Step 1. A mixture of 6-amino-m-cresol (593.7 mg, 4.82 mmol) and potassinm O-ethyl xanthate
(850 mg, 5.30 mmol) in pyridine (10 mL) was stirred and heated to reflix for 2 b, I was cooled tort,
poured into a mixture of ice-water (40 mL), and concentrated HC] (4 mL). The solid was collected,
MMmm,Wh&MWMMhIWmﬂchS h. The
product §-methyl-1,3-benzoxazole-2(3H)-thione was obtained as beige powder (735 mg, yield
92.3%). 'HNMR (300 MHz, DMSO-dy) & 7.10 (s, 1 H), 7.03 (d, 2 H), 2.42 (s, 3H); LC-MS ret, time
2.37 min (method 2), m/z 166.0 (MH").

(254] Step 2. 6-Methyl-1,3-benzaxazale-2(3H)-thione (375 mg, 2.27 mmol) was dissolved in THF
(2.0 mL), and iodomethane (1610.8 mg, 11.35 mmol) and potassium carbonate (627.36 mg, 4.54
mmol) wero added. This reaction mixture was stimed vigorously at rf overnight. The reaction mixture
was filtered and the solid waa rinsed with additional THF. The filtmte was conoentrated in vacuo toa
yellow salid The solid was pertitioned between ethyl acotate and water. The arganic lsyer was
separated and washed with brine, dried with MgSO,, and concentrated. The solid was dried for 1 hin
2 50°C oven. The product 6-methyl-2-(methylsulfimyl)-1,3-benzoxazole was cbtained as yellow solid
(145 mg, 35.6%). 'H NMR. (300 MHz, DMSO-dg) 5 7.50 (d, 1 H), 7.20 (s, 1 H), 7.10 (d, 1 H), 2.78
(s 3 H), 2.42 (s, 3 H); LC-MS ret. time 2.90 min (method 2), sk 180.1 (MH").

CH;/@::»_ k:l?l"a

[256] Step 3. mets-Chlaroperoxybenzois acid (1.37 g, 6.14 mmol) was added to a solution of 6-
methyl-2-(methylgulfanyl)-I,3-banzaxazole (500 mg, 2.79 mmol) in dichloromethane (20 mL) st 0°C.
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The reaction was wermed to rt and stirred at rt for a total of 48 h. The reaction wes transferred to a
separatory funnel, washed with saturated aqueons NeHCO; (3 x 5 mL) and brine (10 mL), dried with
MgS0,, and concentrated withou{ heating. The product 6-methyl-2-(methylsulfonyl)-1,3-
benzexazole (200 mg, 33.9%4) was obtained as pale yellow solid. GC-MS ret. time 10.53 min, m&
211 (MH").

[257] In a similar manner to the preceding example, the following 2-(methylgulfonyl)-1,3-
benzoxazoles were prepared:

(@) 6-chloro-2-{methylsulfonyl)-1,3-benzoxazole;

@) 6-methoxy-2-(methylsulfonyl)-1,3-benzoxazols;

() 5-methyl-2-(methylsulfonyl)-1,3-benzoxazole;

(d) 4-methyl-2-(methylsulfonyl)-1,3-benzoxazole;

(© 2-(methylsulfonyf)-5,6,7,8-tetrahydronaphtho[2 3-d][1,3]oxazole;
® 5-fluoro-2-(methylsulfonyl)-1.3-henzoxazols;

® G-fluoro-2-(methylsulfonyl)-1,3-benzoxazole;

® 5-isopropyl-2-(methylsulfonyl)-1,3-benzoxazole;

® 5-n-propyl-2-(methylsulfonyl)-1,3-benzoxazole; and
® 5,6-dimethyl-2-(methylsulfonyl}-1,3-benzoxazole.
[258] Intermediate EF;

pous

[260] Step 1. The procedure used was similar to that reparted in J, Med. Chem. 40:811-818, 1997. A
solution of 1,2-diamino-4,5-difluorobenzene (500 mg, 3.47 mmol) in watér (5 mL) was coaled to 0°C
and then treated with 2 solution of cysnogen bromide (0.83 ml, 4.16 mmol, 5 M in acetanitrile) and
salid sodium bicarbonate (583 mg, 6.94 mmo). The sclution was stirred at 1t overnight and was then
concentrated {2 wacuo. The dark rexidue was suspended in ethanol and hested at refix for 15

mimites. The hot suspension was filtered, rinsing with hot ethanol, and the fitrate was concentrated in

vacuo to efford 5,6-diflucro-1H-benzimidazol-2-amins (580 mg, 59%), which was used in the next
step without further purification. LC-MS mé4 170.2 (MH"), ret. time 0.85 min; 'H NMR (300 MHz,
DMSQO-dyg) 5 6.30 (br s, 2ZH), 7.06 (dd, 2H), 10.79 (bx s, 1H).

1S
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[261] 2-Chlor-5.6-dift 1H-benzimidezal

F N

-

F N
[262] Step2, The procedure used was aimilar to that reported in J. Med. Chem. 40:811-818, 1997.
To a mixture of copper(Il) chioride (795 mg, 5.91 mmol) in acetone (20 mL) was added tert-butyl
nitrite (0.53 mL, 4.43 mmol). The reaction mixture was stirred at 1t for 20 minutes, 5,6-difluoro-1H-
benzimidazol-2-amine (500 mg, 2.96 mmol) was then added, and the mixiure was heated at refux for
2 h (with additional portions of tert-buty] nitrite added every 0.5 h). The reaction mixture was then
cooled to rt, treated with 2 N HCI, and extracted with ethyl acetate. Tho organic phase was dried over
sodium suifite end concentrated in vacuo to afford 2-chloro-5,6-difluoro-1H-benzimidazole (580 mg,
73%), which wes used without furthar purificetion in the next step. LC-MS m/r 189.2 (MH"), ret.
time 1,96 min; "H NMR (300 MHz, DMSO-d;) 5 7.62 (t, 2H), 13.5 (x s, 1H).

[263] Certain 2-chlorobensimidazoles were commervially available such aa 2-chlarobenzimidazole
and 2-chloro-5-methoxybenzimidazole.

[265] 1,2-Diamino-5S-trifluoromethylbanzens (0.25 g, 1.42 mmol) was diluted in toluene (5 mL) and
treated with 4-bromophenylisothicoyanate (0.30 g, 1.42 mmol). The dark solution was stimred at
100°C fior 15 minstes, then treated with 1,3-dicyclohexyicarbodiimide (0.44 g, 2.13 mmol). The
reaction was meininined at 100°C for 5 h. The reaction was concentrated and partitioned between
othyl acetate and water. The arganic layer was sepearated, dried (MgSO,), and concentratad under
reduced pressure. The dark hrown oil was purifisd by flash chromatography on silica gel, eluting with
& gradient from 9:1 hexanes / ethy! acetate to 1009 ethyl acetate. The title compound was obteined as
a light pink solid (0.50 g, 30%). "H NMR (300 MHz, DMSO-dg) 5 11.3 (broad d, 1 H), 9.87(d, 1 H),
7.50 (d, 2 H), 7.61 (d, 1 H), 7.55-7.42 (m, 3 H), 7.35-7.30 (m, 1 H); LC/MS mA 3562 (MH),
retention time 2.33 minutes.
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[267] 1,2-Diamino-5-triflucromethyibenzens (0.50 g, 2.84 mmol) was diluted in dichloramethane (5
mL) and treated with 4-bromo-2-fluoro-phenylisothiocyanate (0.66 g, 2.84 mmol). Ths dark solution
was stirred at 45°C for 15 mimites, then 1,3-dicyclohexylcarbodiimide (0.44 g, 2.13 mmol) was added
all at once. The reaction was heated in a 45°C oil bath overnight, then cooled and concentrated at
reduced prosqure. The dark residue was dituted with ethyl acetate, and the organic layer was washed
with water. The arganic layer was dried (MgS0,) and concentrated in vacuo. The resulting dark
brown oil was purified by flash chromatography on silica gel chued on a gradient from 9:1 hexanes /
ethyl acetste to 100% ethyl acetats. The title compound was collected as a light pink solid (0.60 g,
57%). 'H'NMR (300 MHz, DMSO-dy) § 11.3 (broad d, 1H), 9.87 (d, 1H), 7.50 (d, 2H), 7.61 (d, 1H),
7.55-7.41 (m, 3H), 7.35-7.30 (m, 1 H); LC/MS nvk 356.2 (MH"), retention time 2.33 minutes,

[268) Intesmediate XIH

[270] Step i, A sohtion of p-tolyl thiocyanate (0.65 g, 4.35 mmol) and p-iodo-gniline (1.00 g,
4.57 mmol) in BtOH wus heated at reflux for 3 h. Then the reaction mixture was diluted with BtOH
and the precipitate was collected by filtration, washed with BYOH and ether, and dried in a vactum
oven to give N-(4-iodopheny])-N'<(4-methylphenyl) thicurea (1.32 g, 90% purity, 74% yield). 'H
NMR (400 MHz, DMSO-d;) 5 1.78 (3, 3H), 7.12 (4, 2H), 7.29 (m, 4H), 7.63 (m, 2H),9.72 (s, 1H),
9.76 (s, 1H).

1
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1271] N4

H

[272] Step 2. A suspension of N-(4-iodophenyl)-N'-(4-methyiphenyl) thiourea (0.62 g, 4.68 mmol) in
chlaroform (23 mL) was treated with a solution of bromine (265 g, 16.59 mmol) in chloroform

(1 mL). The reaction mixture was stirred at 1t for 5 minutes and then heated at 50°C far 5 minutes.
Then the reaction mixture was allowed to cool, and was treated with sulpimous acid nntil the ormnge
color dissppeared. The reaction mixture was neutrulized by trestment with conc. smmonium
hydroxide. Mare chlaroform was then added to dissolve the precipitate. The layers was separated,
and the arganic layer was washed with water and brine, dried over sodium sulfite, Sltered and
concentrated to give N<(4-iodophenyl)-6-methyl-1,3-benzothinzol-2-amine (0.6 g, 97%). 'H NMR
(400 MEz, DMSO-dg) 5 2.36 (3, 3H), 7.12 (m, 1H), 7.48 (4, 1H), 7.60 (m, 3H), 7.65 (m, 2H), 10.50
(s, 1HD.

[273] Intermedinte I

[ODENY!) : I 0L
CHs
N Br
ot
H F
[274] To a sclution of 2-chloro-4-methyl-1,3-benzothiszole (0.25 g, 1.36 wmol) in n-BuOH (8 mL)
was added 4-bromo-2-flucroaniline (052 g, 2.72 mmol) and HC1 (4.0 M in dioxens, 0.5 mL). The
reaction was heated at 90°C overnight. Solvent was removed by rotary evaporation and 1 N aqueous
HCI was added. The equeous Jayer was separated and extracted with BtOAc. The combined organic
phases were washed with 1 N aqueous HCl and brine, dried over NagSQO,, filtered, and concentrated in
vacuo. The residue was brought up in MeOH and the precipitate was collected by filtration, washed
with MeOH, and dried in a acuum oven to give N{(4-bromo-2-fluorophenyf)-4-methyl-1,3-
benzothiaznl-2-amins (0.41 g, 89%). 'H NMR (400 MHz, DMSO-dy) § 2.62 (s, 3H), 7.07 (¢, 1H),
7.15 (d, 1H), 736 (m, 2H), 7.51 (4, 1H), 8.72 (t, IH).

67



WO 2004/100881 PCT/US2004/014036

[276] In & 250-mL round-bottam flask, 2-chloro-6-trifiucramethoxy-1,3-benzothiszole (5.36 g,
21.14 mmol) and 4-bromo-2-fucroaniline (4.82 g, 25.36 mmol) were combined in 100 mL n-butanol
containing 1% 4.0 M HC in dioxane, and heated at 90°C ovemight The mixture was cooled to rt and
the solvent was removed under reduced pressure. Ethyl acetate (50 mL) was added, and the mixture
was ultrasonicsted by suspending the flask in an ultrasonication bath for 30 minutes. The mixture was
filtared, end the Glirate was concentrated under reduced pressure. Acetonirile (S0 mL) wes edded to
the mixture, which wea then ultresonicated for 30 mimites and then filtered to provide the product as &
white solid (5 g, 58%). LC-MS m/ 409.1 (MH"), ret. time 4.02 min.

|

[278) In a similar manner to that described sbove for the preparation of N<(4-bramo-2-flucropheayl)-
4-methyl-1,3-benzothiazol-2-amine and N<(4-bromo-2-fluorophenyl)-N-(6-trifluoromethooy-1,3-
benzothiazol-2-yl)emine, using 2-chloro-6-flucro-1,3-benzothiazole and 2-fluoro-4-bramoaniline, was
prepared the desired product as a white solid (78% yicld). "H NMR . (400 Mz, DMSO-dg) § 10.50 (s,
1H), 8.60 (t, 1H), 7.80 (4, 1H), 7.60 (m, 2H), 7.40 (d, 1H), 7.20 (m, 1H).

[279] In a similar manner to the procedures described above, the following N<(4-bromophenyl)-NV-
(1,3-benzothiazal-2-yl)emines were prepared from the eppropriate 4-bromoanilines and 2-chloro-1,3-
benzothiazoles:
(@ N-(4-bromophenyi)-V-(5-trifluoromsthyl-1,3-benzothiazol-2-yl)amine
(LC-MS m# 373.0 (MH), ret. time 3.92 min);
®) N-(4-bromo-2-fluoropherryl)-No(5-triffuoromethyl-1,3-benzothiazol-2-yl)amine
(LC-MS m# 391.0 (MH"), ret. time 4.04 min (method 2));
© N~(4-bromo-2-fluorophenyl)-N-(6-triflucromethyl-1,3-benzothiazol-2-yl)emine
(LC-MS m& 391.0 (MH"), ret. time 3.95 min);
()] N<(4-bromo-2-fluorophenyl)-N-(5, 7-dimethyl-1,3-benzothiazol-2-yl)amine

19
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(LC-MS mA 353,1 (MH), ret. time 4.09 min);

(e) N{{4-bromo-2-flucrophenyl)-N-(5,7-diflucro-1,3-benzothiazal -2-yl)amine
(LC-MS m/ 359.1 (MH"), ret. time 3.86 min);

D N-{(4-bromo-2-fluorophenyl)-N-(6-methoxy-1,3-benzothiazol-2-yl)amine
(LC-MS m/x 353.2 (MH'), ret. time 3.55 min);

®@ M(4-bromo-2-fluorophemyl)-N=(1,3-benzothiazol-2-yl)amine
(LC-MS m/s 323.1 (MH), ret. time 3.55 min);

(01 N-(4-bromophenyl)-N-(6-isopropyl- 1,3-benzothiazol-2-yl)emine
(LC-MS mA 347.2 (MH"), ret. time 4.44 min); and

()} N<(4-bromo-2-fluorophenyl)-N-(6-isopropyi-1,3-benzothiazol-2-yl)emine
(LC-MS mi 3652 (MH"), ret. time 4.57 min).

Cl N E ]‘I
j\N
H

[281] A mixture of 2,6-dichlarobenzothiazole (1.0 g, 4.9 mmol) and 2-fluoro-4-iodoaniline (232 g,
9.8 mmol) in 20 mL BoOH was stirred at 90°C, and then HC1 (4 M in dioxane, 1.0 mL) was added.
The reaction mixture was stirred with hesting at 90°C overnight, under argon. NMR. analysis then
showed little 2,6-dichiorobenznthiazole remaining. After BuOH was rempved by rotary eveporation,
EtOAc (100 mL) and 1 N agueous HCI (100 mL) were added. The arganic layer was separated and
washed with 1 N aqueous HCI (100 mL), saturated NayO,S; solution (50 mL), water (100 mL), snd
then dried over Na,SO,. Removal of solvent under reduced pressure afforded a residue, which was
triturated with BtOAc (10 mL) and hexanes (40 mL). The solid was filtered and dried is vacuo toa
constant weight, to afford the desired product as a light purple solid (0.75.g, 38%). 'H NMR (DMSO-
dg) 6 10.45 (s, 1ED), 8.35 (t, 1EL), 7.95 (s, LED), 7.70 (d, 1ED), 7.58 (3, 2H), 7:30 (d, 1H).

2O
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[282] Infermediate MM

[283] In a 250-mL round-bottom flagk, 1-bramo-4-isothiocyanatobenzene (4.28 g, 20 mmol) and 2-
amino-4-methyi-phenol (2.46 g, 20 mmol) were stirred in 120 mL ethanol at it overnight. The
formation of N-(4-bramophenyl)-NV"-(2-hydroxy-5-metirylphenyl)thioures was confirmed by LC-MS.
To the mixture, 1.5 eq. 1-(3-dimethylaminopropyl)-3-ctirylcarbodiimide hydrochloride (EDCT) was
added, and the reaction was stirred at rt for another 2 h. The reaction mixture was then hested at
reflux for 6 . The mixture waa cooled to 1t and the solvent was removed under reduced pressure,
The solid was dissolved in BtOAc and washed with 2 N aqueons HCl and H;O. The organic layer
was dried (MgSO,) and the solvent was removed under reduced pressure, The solid obtained was
ultrasonicated in 30 mL ether and filtered to give the dasired campound (3.64 g, 60%). "H NMR (400
MHz, DMSO-dg) & 10.70 (5, 1 H), 7.70 (m, 2 H), 755 (m, 2 H), 7.35 (4, 1 H), 725 (s, 1 H), 695 (d, 1
H), 2.40 (s, 3 H), LC-MS m/r 303.3 (MH"), ret. tims 346 min.

[284] Intermediate NN

[286} Step 1, To & suspension of palladinm hydroxide (3.05 g, 21.7 mmal) in methano] was added a
methemol sotution of 2-nitro-4-(trifiuaromethylphenol (1.00 g, 4.8 mmol) followed by solid
ammonium formate (3.04 g, 48.3 mmol). The mixture was heated at 85°C and monitored by TLC.
The completed reaction was allowed to cool to rt and was filtered through a pad of Calite®, washing
with ethyl acetate. The filirate was concentrated under reduced pressure to provide the title compound
(0.58 g, 67%). LC-MS m/ 178.1 (MH"), retention time 0.55 minutes.
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[288] Step 2. 2-Amino-4-(trifinoromethy)phenol (250 mg, 1.41 mmol) and 1-bremo-4-isothio-
cyangiobenzene (302 mg, 1.41 mmol) were stirred in etiryl slcohol at ambient tempersture for 18 b
The flask waa charged with 1-[3-(dimethylamino)ropyl]-3-cthylcarbodiimide hydrochlaride (EDCI)
(405 mg, 2.12 mmol), and the mixture was stimed for 2 h before being heated at reflux overmight. The
reaction was allowed to cool to rt and was concentreted under reduced pressure. The residus was
dissolved in ethyl acetate and washed with 2 N aqueous hydrochloric acid solution and water, dried
(Na,S0,), and concentrated in vacuo. The residue was purified by fiash chromatography on silica gel,
eluting with 85:15 hexanes/ethy] acetate to provide the title compound (315 mg, 6294). LC-MS n/x
357.1 (MH"), retention time 4.20 mim;tes. ’

(290} 2-Amino-4-(triffucromethyl)pbencl (580 mg, 3.25 mmol) and 4-bramo-2-fluoro-1-isothio-
cyanatobenzene (750 mg, 3.25 mmol) were stirred in ethyl alcohol at ambient temperature for 18 h.
The fiask was charged with 1-{3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (EDCI)
(405 mg, 2.12 mmol), and the mixture wes stimed fior 2 h before being hested at reflux overnight. The
reaction was allowed to cool to rt and was concentrated under reduced pregsure. The residue wes
dissclved in ethyl acetate and washed with 2 N aquecus hydrochlaric acid solution and water, dried
(N&;SO,), and concentrated in wacuo, The crude material was suspendsd in ether, sonicated, and the
resulting solid was collected by filtration to provide the title compound (214 mg, 18%). LC-MS mé&
375.1 (MH"), retention time 3.70 minutes.

[291] In a similar manner to the procedures described above, the following N-(4-bromophenyl)}-N-
(1.3-benzoxazol-2-yl)smines were prepered from the appropriate 4-bromo-1-isothiocyanatobenzens
and 2-aminophenol:
(a) N«4-bromo-2-fluoropbenyl)-N-(5-methyl-1,3-benzoxazol-2-y[)amine

(LC-MS mi 321.2 (MH), ret. time 3.69 min);

"
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®) N{4-bromopheny!)-N-(6-methyl-1,3-benzoxezol-2-yyamine
(LC-MS m# 303.2 (MH"), ret. tims 3.49 min).

H

[293] In e 8-mL screw-cap vial, a mixture of methy] 4-(4'-amino-1,1"biphenyl-4-yl)-2,2-dimethyl-4-
oxobutenoate (§0 mg, 0.19 mmol) and 2-chiaro-1,3-bexzothiazole (40 mg, 0.23 mmol) in 3 mL n-
butanol were heated at 90°C overnight. The formation of methyl 4-[4'<(1,3-benzothiszgl-2-ylamino)-
1,1*-biphenyl-4-y1}-2,2-dimethyl-4-oxobutanoate was monitored by LC-MS. The solvent was
removed under reduced pressure. The residue was dissclved in 2 mL tetrahydrofuran/dicxane (1:1),
and 3 equivalents of | N aquecus sodium hydroxide was added to the solution. The mixture was
shaken at rt overnight end then st 50°C for 2 h. The progress of the hydrolysia reaction was monitored
by LC-MS. A solution of IN aquegus HCI (3.1 equivalents) was then sdded to the mixinre, and the
solvent was removed under reduced pressure. Tho reaidue was redissolved in 2 mL methanol and a
miniomm amomunt of DMF, and the product waa isolated and purified by preparative reverso-phase
HPLC (watecfacetonitrils gradient, containing 0.1% TFA) to give 40 mg of 4-[4'(1,3-benzothiazol-2-
ylamino)-1,1"-biphexyi-4-yl]-2,2-dimethyl-4-oxobutancic acid (Yield: 45%). 'H NMR (400 MHz,
DMSO-dg) 5 11.90 (bs, 1 H), 10.65 (s, 1 H), 8.00 (d, 2 H), 7.90 (d, 2 H), 7.80 (m, 5 H), 7.60 (d, 1 H),
7.35 (¢, 1 H), 7.20 (¢, 1 H), 3.30 (s, 2 H), 1.10 (s, 6 F); LC-MS m/4 431.2 (MH"), ret. tima 3.40 min_

H H
[295] This compound was prepared from methyl 4-(4'-amino-1, 1-biphenyl-4-y[)-2,2-dimethyl-4-
oxobutanoate (64 mg, 0.21 mmol) and 2-chloro-1H-benzimidazole (37.6 mg, 0.25 mmol) in a similar
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manner to the method described for 4-{4"(1,3-benzothiazol-2-ylamino) 1,1 -biphenyl 4-y1]-2,2-
dimethyl4-oxobutanoic acid, providing 40.7 mg (48%) of the desired product. 'H NMR (400 MHz,
DMSO-dg) 5 12.00 (brs, | H), 11.05 (ars, 1 ), 8.05 (d, 2 H), 7.85 (m, 4 H), 7.65 (d, 2 H), 7.40 (m, 2
H), 7.10 (m, 2 H), 3.35 (s, 2 H), 1.25 (s, 6 ). LC-MS mvk 414.3 (MH"), ret. time 2.27 min.

[297] This compound was prepared from methyl 4-{4'-amino-I,1'-biphenyl-4-y1)-2,2-dimettyl-4-
oxcbutanoate (64 mg, 021 mmol) and 2-hromothiezole (41 mg, 0.25 mmol) in a similar meuner to the
mothod described far 4-{4'<(1,3-benzothinzol-2-ylamine)-1,1"-biphenyl-4-y1]-2,2-dimethyl-4-
oxobutanoic acid, providing 18.5 mg (24%) of the desired product. LC-MS m 381.4 (MH"), ret.
fime 2.53 min.

[299] This compound was prepared fram methyl 4-(4'-amino-1,1“bighenyl-4-yl)-4-axo-2-(2-
phenylethylutancets (78 mg, 0.20 mmol), 2,6-dichlaro-1,3-banzothiszole (61.6 me, 0.30 rumol) ine
similar manner to the method described for 4-[4°<(1,3-benzothiazol-2-ylamino)-1,1"-biphenyl-4-y1}-
2,2-dimethyl-4-oxobutanoic acid, providing 26.7 mg (25%) of the desired product. 'H NMR (400
MHz, DMSO-d) 5 10.80 (brs, 1 H), 7.75-8.05 (m, 9 H), 7.60 (d, 1 H), 7.10-7.40 (m, 6 H), 3.50{(q, 1
H), 3.10 (m, 1 H), 2.85 (m, 1 H), .65 {m, 2 H), 1.80 (m, 2 H). LC-MS & 541.3 (MH"), ret. time
4,07 min.

73
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[301] This compound was prepered from metiyl 2-{2-(4-emino-1,1"bipheny! 4-yl)-2-oxoetbyl]-
peatancete (68 mg, 0.20 mmol) and 2,6-dichloro-1,3-benzothiazoe (61.3 mg, 0.30 mumol) in & similar
mamer to the method deacribed for 4-{4'{1, 3-benzothiszol-2-ylamino)-1,1"-biphemyl-4-y1]-2.2~
dimethyl-4-cxobutancic acid, providing 17.2 mg (18%) of the desired product. 'H NMR (400 MHz,
DMSO0-d;) & 12.10 (ar s, 1 H), 1075 (br's, { H), 7.75-8.05 (m, 9 H), 7.60 (d, 1 H), 7.35 (m, 1 H), 3.40
(q, 1 H), 3.10 (m, 1 H), 155 (m, 2 H), 1.35 (m, 2 H), 0.85 (4, 3 H). LC-MS m& 4793 (MH"), ret. time
3.8 min

[303] To a salution of ettryl 4-(4"amino-1, " biphenyl-4-y1)-2-(2-methaxyethyl)-4-oxobutenoate (75
mg 0.21 mmol) in butancl (4 mL), 2-chloro-benzothriszole (43 mg, 0.25 mmol) was added and the
reaction mixture was heated at 90°C overnight. The solvent was removed by rotary evaporation, the
residue was redissolved in DMF (1 mL), a solution of 1 N aqueous NaOH (0.63 mL, 0.63 mmot) was
added, and the mixture was stirred st rt overnight. A solution of 1 N aqueous HCI (0.3 mL, 0.3 mmol)
end methano] (5 mL) were added to the reaction mixture, and the crade product was purifisd by
preparstive reverse-phase HPLC (water/acetonitrilo gradient, containing 0.1% TFA) to afford 4-{4"-
(1,3-benzothiszol-2~ylemino)-1, 1" biphenyl-4-yi}-2-(2-methoxyethy!)-4-oxobutanoic acid as 8 whits
solid (30 mg, 31%). "H NMR (300 MEEz, DMSO-dg) 5 8.05 (d, 2 H), 7.5 (d, 2 H), 7.70 (m, 5 H),
7.60(d, 1 H), 7.30 ¢, 1 H), 7.15 (t, 2 H), 3.35 (m, 2 B), 3.25 (s, 3 H), 3.20 (m, 2 H), 2.90 (m, 1 H),
1.95-1.75 (m, 2 H); LC-MS ret, time 3.29 min (method 2), m/ 461.15 (ME).

L)
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[304]

QJ\ S e

[305] This compound was prepared from methy! 4-{4"-amino-1, 1'-biphearyl-4-y!)-2-{2-{dimethyi-
amino)ethyl]-4-oxobutanoate (60 mg, 0.17 mmol) end 2, 6~dichloro-1,3-benzothizzole (51,8 mg,

025 mmol) ) in a similar manner to the method described for 4-[4°<(1,3-benzothiazol-2-ylamino)-
1,1"-biphenyl4-y1]-2,2-dimethyl 4-oxobutanoic acid, providing 14.1 mg (13%) of the desired product
as the trifluoroacetate sit. 'H NMR (400 MEz, CDyOD) § 8.10 (d, 2 H), 7.70-8.10 (m, 8 H), 730 (m,
1 H), 3.60 (m, 1 H), 3.30-3.40 (m, 3 H), 3.10 (m, 1 H), 2.95 (s, 6 H), 2.20 (m, 1 H), 2.00 (m, 1 H).
LC-MS m/ 508.1 (MH"), ret. time 2.66 min.

[308] Step 1. Methyl (LR, 2R)-2-{(4'-amino-3"flucro-1, I biphanyl-4-yl)carbonyllcyclo-
pentanecarbaxylate (462 mg, 1.35 mmol) was dissolved in n-butanol (15 ml.), and 6-methoxy-2-
{methylsulfonyl)-1,3-benzothiszole (162 mg, 0.8 mmol) and 4 M aqueous HC1 {1.5 mL) were added.

s
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The mixnire was heated at 90°C for S h. An additianal portioa of 6-methoxy-2-{methylsulforyi)-1,3-
benzothiazole (162 mg, 0.8 mmol) was added, and the mixture was stirred overnight at 90°C. Solvent
was then removed by rotary evaporation, and the residue was parified by flash chromatography
(Biotage Flagh 40 M, 3:1 hexane/BtOAc) to afford butyl (LR,2R)-2-( {3"-fluoro-4'{(6-methoxy-1,3-
benznthiazo]-2-yi)eminn]-1,1“biphenyl-4-yi} carbonyl)cyclopentanecarboxylate (480 mg, 65%). LC-
MS ret. time 4.36 min, mA 5473 (MH"); "H NMR (300 MHz, CDCl;) §: 0.85 (t, 3H), 1.25-1.35 (m,
2H), 1.40-1.58 (m, 2H), 1.74-1.84 (m, 3H), 1.91-1.96 (m, LH), 2.11-2.20 (m, 2H), 3.40-3.46 (m, 1H),
3.84 (s, 3H), 4.03 (t, 2H), 6.81-6.87 (m, 1H), 6.98 (dd, 1H), 7.18 (d, 1), 7.40-7.52 (m, 2H), 7.64 (d,
2H), 8.14 (d, 2H), 8.42 (t, 1H).

[310] Step 2. To a solution of butyl (LR, 2R)-2-{{3"-fluoro-4'-{(6-methoxy-1,3-benzothiazol-2-y1)-
amino]-1,1'-biphenyl-4-yl} cerbonyl) in methanol (8 mL) was added 1 N
aqueaus sodium hydroxide (6.15 mL), and the mixture was stirred &t 50°C ovemight. The solvent
was then removed by rotary evaporation. Water (5 mL) was added to the residus, and the mixture was
extracted with cthyl acetate. The aqueocus layer was then treated with | N aqueous HCI to adjust the
acidity to pH 2, and then extracted with ethryl acetate. The organic phaso was evapomted under
reduced pressure, and the residus was purified by flash chromstography (Biotage Flash 408, 6:1
EtOAc/hexans) to afford (LR,2R)-2-{ {3'-flucro-4'-[(6-methaxy-1,3-benzothiazol-2-yl)amino]-1,1'-
biphenyl-4-yi} carbonyl)cyclopentanccarboxylic acid (129 mg, 30%, 89% ee). LC-MS ret. time 3.56
min, m/ 4913 (MH"); '"H NMR (300 MHz, DMSO-d;) 5 1.58-1.84 (m, 4H), 1.96-2.01 (m, 1H), 2.14-
2.17 (m, 1H). 3.22 (q, 1H), 3.77 (s, 3H), 4.02-4.10 (g, 1H), 6.94 (dd, 1H), 7.46 (d, 1H), 7.53 (d, 1H),
7.65-7.76 (m, 2H), 7.86 (d, 2H), B.04 (d, 2H), 8.72 {t, 1H), 1033 (brs, 1H).

76
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[311] Example 9

[312] Ina 8-ml. screw-cap vial, a mixture of 4-(4'-amino-1,1'-biphenyl-4-yl)-2,2-dimethyl-4-
oxobutenoic scid (60 mg, 0.20 mmol) and 2-bromo-5-nitro-1,3-thiszole (63.3 mg, 0.30 mmol) in

4 mL n-butanol was heated at 90°C ovemnight The solvent was removed under reduced pressure, The
mixture was dissolved in 5 ml 1:4 MeOH/DMF and purified by reverse-phase HPLC to provide 8.9
mg (10%) of the desired product. 'HNMR (400 MHz, DMSO-d;) 5 11.55 (br s, L H), 8.50 (s, 11 H),
7.70-8.05 (m, 8 H), 3.15 (d, 1 H), 1.25 (s, 6 H); LC-MS m/ 426.2 (MH"), ret. time 3.12 min.

B313] Example 10

b&,. )

[314] In & 8-mL screw-cap vizl, a mixture of 4-(4'-amino-1,1"biphemyl-4-yl)-2,2-dimethyl-4-

oxobutanoic acid (60 mg, 0.20 mmol) and 2 thiocyanste (64 mg,

030 mmol) in4 mL.  n-butano] was heated at 90°C overnight. The solvent was removed under
reduced pressure. The mixture was diszolved in 5 mL 1:4 MeOH/DMF end purified by reverse-phase
HPLC to provids 6.8 mg (73%) of the desired product. 'H NMR (400 MEz, DMSO-dg) 5 11.90 (brs,
1 H), 10.50 (s, 1 H), 7.75-8.00 (m, 10 H)}, 7.50 (m, 3 H), 3.30 (m, 2 H), 1.05 (s, 6 H); LC-MS m/x
491.2 (MH"), ret. time 3.83 min,

17



9

WO 2004/100881 PCT/US2004/014036

[315] Example 11

[316) A solution of ethyl 4-(4"-amino-1,1"-biphenyl-4-yI)-4-0x0-2-(2-pheayiethy]butancate (100 mg,
0.25 mmol) and 2-chlorobenzoxazole (38.3 mg, 0.25 mmol) in toluene (1.0 mL) was heated st reflux
for 16 h. Salvent was removed under reduced pressure, end the residue was dissolved in
dichlaromethane. The solution was washed with water, solvent was again removed under reduced
presaure, and the residue was dissolved in methanol (1 ml) and totrahydrofuran (1 mL). A1 N
aqueous solution of sodium hydroxide (0.77 mL, 0.77 mmol) was added, and the mixture was stirred
atrt for 16 h and then concentrated under reduced pressure. The residus was purified by proparative
reverse-phase HPLC (water/acetonitrile gradient, containing 0.1% TFA) to afford 4-[4'(1,3-
benzoxazol-2-yiamino)-1,1'-biphenyl-4-yl]-4-axo-2-(2-phenylethyl)butanoic acid (40 mg, 33% yield).
LC-MS ret. time 4.14 min, nvk 519.5 (MH'); "H NMR (300 MHz, DMSO-dg) 5 1.82-1.90 (m, 2H),
2.68 (m, ZH), 2.80-2.85 (m, 1H), 3.16 (dd, 1H), 3.41 (m, 1H), 7.10-7.30 (m, 8H), 7.48 (¢, 2H), 7.78-
7.86 (m, 4H), 7.89 (d, 2H), 8.02 (d, 2H), 10.83 (brs, 1H). C

3171 Exmple 12

{318] To a solution of methy] 4-(4'-amino-1, }'-biphenyl-4-yi)-2,2-dimethyl-4-oxobutenoate (74 mg,
0.24 mmol) in dichloroethene (3 mL), 6-methyl-2~{methylsulfinyl)-1,3-bepzoxazole (50 mg, 0.24
mmol) was added, and the mixture was heated at 85°C overnight. The solvent was removed by rotary
evaporation, and the regiduc was redissolved in DMF (5 mL). A solution of 1 N aqueous NaOH
(0.72 mL, 0.72 mmol) was added, and the mixture was heated at 65°C ovemight. A sohmion of I N
aquooua HCI (0.24 ml,, 0.24 mmal) and methanol (5 m].) were added to the reaction mixture and the
crede product was purified by preparative reverse-phase HPLC (water/ecetonitrile gradient,
containing 0.1% TFA) to afford 2,2-dimethyl-4-{4'-{(6-methyl-1,3-banzoxazol-2-yl)aminn]-1,1*

/]
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biphenyl-4-y1}-4-oxobutanaic acid as 8 white solid (32.6 mg, 32.1 %). "H NMR (300 MHz, DMSO-
de) 5 8.00—7.50 (m, 8 H), 7.30 (d, 2 H), 7.05 (d, 1 H), 3.30 (s, 2 H), 2.50 (s, 3 H), 1.10 (s, 6 H); LC-
MS ret. time 3.53 min (method 2), m 429.17 (MH').

[319] Example 13

{320] To s solution of methyl 4-(4amino-1,1'-biphenyi-4-yl)-2,2-dimethyl-4-oxobutencate (74 mg,
0.24 mmol) in dichloroethane (3 mL), 4-methyl-2-(methylsulfonyl)-1,3-benzoxazole (50 mg, 0.24
mmol) was added, and the mixture was heated at 85°C ovemnight. The solvent was ramoved by rotary
ovaporation and the residue was redigsolved in DMF (5 mL). A solution of 1 N aqueous NaOH (0.72
mL, 0.72 mmol) wes added, and the mixture was heated at 65°C overnight. A solution of 1 N
aquecus HCI (0.24 mL, 0.24 mmol) and mathenol (5 mL) was added to the reaction mixture and the
crude product was purified by proparetive reverse-phase HPLC (water/acetonitrile gradient,
containing 0.1% TFA) to afford 2,2-dimethyl-4- {4'{(4-methyl-1,3-benzoxazol-2-yl)amino)-1,1%
biphenyl-4-yl}-4-oxobutenoic acid as a white solid (32.6 mg, 32.19%). 'H'NMR (300 MHz, DMSO-
dy) 5 8.00-7.80 (m, 8 H), 7.30 (d, 1 H), 7.05 (d, 2 H), 3.30 (s, 2 H), 2.50 (s, 3 H), 1.10 (s, 6 H); LC-MS
ret. time 3.77 min (method 2), n/k 429.2 (MH').

B21]

[322] To a salution of methyl trans-2-{(4'-aminc-1,1"-biphenyl-4-yl)carhonyf] cyclopentane-
carboxylate (100 mg, 0.31 mmol) in dichloroethana (3 mL), 5-flucro-2-{methylsulfonyl)-1,3-
benzoxazale (80 mg, 0.37 mmol) was added and the mixture was heated af 85°C overnight. The
solvent was removed by rotary evaporation, and the residue wes redissolved in DMF (S mL). A
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solution of 1 N aquecus NaOH (0.93 mL., 0.93 mmol) was added and the mixture was heated at 65°C
ovemnight. A sohistion of 1 N aqueous EC] (0.3] mL, 0.31 mmol) and methanol (5 mL) were added to
the reaction mixture, and the crude product was purified by preparative reverse-phese HPL.C
(water/acetonitrile gradient, containing 0.1% TFA) to afford 2-({4'-[(5-fluoro-1,3-benzoxazol-2-
yl)amino]-1,1-biphenyl-4-yl}carbonyl)cyclopentanecarboxylic acid as a white solid (43.7 mg,
314%). '"H NMR (300 MHz, DMSO-dy) § 8.05 (d, 2 H), 7.90-7.80 (m, 6 H), 7.50 (m, 1 H), 730 (m,
1 H), 6.95 (m, 1 H), 4.05 (m, 1 H), 320 (m, | H), 220 (m, 1 H), 1.95 (m, 1 H), 1.80-1.60 (m, 4 F);
LC-MS ret. time 3.66 min (method 2), mA 445.1 (MH").

[324] To a solution of methyl (1R,2R)-2-[(4-amino-3'-fluaro-1,1"-biphenyl-4-yi)carbanyl]-
cyclopentanecarboxylate (800 mg, 2.34 mmol, 78% es) in dichlaroethane (15 mL), 6-methyi-2-
(methylsulfonyl)-1,3-benzoxazole (891 mg, 4.22 mmol) was added, and ths mixture was heated at
85°C ovemnight. The solvent was removed by rotary evaparation, and the residue was purified by
using a Biotage QuadUV fiash chromatography system (eluant: 80:20 hexane/FtOAc) to give methyl
(1R 2R)-2-({3"fluoro-4'-[(6-methyl-1,3-benzoxazal-2-y)emino]-1,1*biphentyl-4-yi} carbonyl)-
cyclopentanecarboxylate (472 mg). This ester intermediate was redissolved in 1:1 dioxane/THF

(20 mL), a golution of 1 N agueous NaOH (7.02 mL, 7.02 mol) was added, and the mixture was
heated at 50°C ovexnight. The solvent was removed by rotary evaporation, and water (20 mL) and
EtOAc (40 mL) were added to the residue, The aqueous layer was separated, acidified to pH 5 by the
addition of 1 N aqueous HCI, end then extracted with EtOAc (2 x 60 mL). The combined organic
phases were washed with saturated NaCl and dried (Na,SO,). The solvent was removed by rotery
evaporation and the residue wes redissolved in DMF (10 mL) and methanol (20 mL). The crude
product was purified by preparative reverse-phase HPLC (water/acetonitrile gradient, containing 0.1%
TFA) to afford (1R,2R)-2-({3"-flucro-4'-[(6-msthyl-1,3-benzoxazol-2-yl)amino]-1,1-biphenyl-4-
yl}carbonyl)cyclopentanecarboxylic acid as an off-white solid (161 mg, 15% yield, 80% ce). 'H
NMR (300 MHz, DMSO-dy) & 8.40 (m, 1 H), 8.00-7.60 (m, 6 H), 7.30 (4, 2 H), 7.00 (d, 1 H), 4,05
(m, 1 H), 3.20 (m, 1 H), 2.40 (s, 3 H), 220 (m, 1 H), 1.95 (m, 1 H), 1.80-1.60 (m, 4 H); LC-MS ret.
time 3.57 min, m/r 4593 (MH").
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[#25] . Example 16

[327) Step 1, 2-Chloro-5-fluoro-1,3-beazothiazole (29 mg, 0.16 mmol) and methyl trans-2-(4'-
amino-1, 1'-biphenyl-4-yl)carbonyi]cyclopentanecarbaxylate (50 mg, 0.16 mmol) were combined in 1~
butanol. The solution was treated with 4 M HCI in dioxene (4 pL, 0.016 mmol) end heatad st 90°C for
18 h. The reaction mixture was concentrated under reduced pressure. The residus was suspended in
methenol, and the resulting solid was collected by filtration and dried in weeuo. The title compound
was obtained as a pale yellow solid (55 mg, 77 %); LC-MS m/ 4753 (MH"), retention time 3.97

[329] Step 2. A solution of 1 N equeous sodium hydroxide salution (1 mL) was added to trans-
methyl 2-({4-{(5-flnoro-1,3-benzothiazal-2-yl)amino]-1,1"biphenyl-4-yi} carbonyleyclopentane-
carboxylate (55 mg, 0.12 mmol) in THF (2 mL). Methanol was added until the mixture became
homogeneous, end the resulting solution was heated at 60°C for 1 . The reaction was concentrated
under reduced presgure to remove axcess solvents, and the residue was partitioned between water and
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chloroform/isopropanol (4:1). The equeous layer was adjusted to pH 2 by addition of aqueous
phosphoric acid solutton, with stirring. ‘The organio layer was then separated, dried (Na8O,), and
concentrated under reduced pressure. The regidue was suspended in acetons, and the resulting solid
was collected by filtration and dried in wacuo to provide the title compound (45 mg, 84%). ‘H NMR
(300 MHz, acetone-dg) 5 10.40-10.10 (br s, 1 H), 8.15 (d, 2 H), 8.01 (d, 2 H), 7.87~7.82 (m, 5 H),
7.41 (dd, 1 H), 7.05-6.95 (m, 1 H), 4.26-4.17 (m, 1 H), 3.43-3.34 (m, 1 H), 231-2.23 (m, 1 H), 1.98-
1.70 (m, 5 H); LC-MS m/4 461.3 (MH"), retention time 3.56 mimites.

1330}

[331] A mixture of methyl (LR,2R)-2-{(4"-emino-1,1'-biphenyl-4-yl)carbonyl]cyclopentane-
carboxylate (150 mg, 0.464 mmol) and 2-chloro-6-(trifluoromethyl)-1,3-benzothiazole(132 mg,

0.557 mmaol) was diluted with n-butenol (3 mL) end treated with a catalytic amount of 4 M HCl in
dioxans. The suspension was heated et 90°C overnight. The reaction mixture was concentrated under
reduced proasur and purified by flash chromstogreplry on silica gel, eluting with a gradient from 9:1
t0 3:2 hexanes / ethyl acetste, "The product obtained was suspended in disthyl ether, and the resulting
solid was collected by filtration and washed with additional diethyl ether and hexanes. 1.C-MS for the
o-butyl ester: LC-MS m/ 567.3 (MH"), 4.67 min; 'H NMR (300 MHz, CDCly) 5 8.14-8.10 (m, 3 H),
7.80-7.71 (m, 6 H), 7.62 (d, 2 H), 4.17-4.13 (m, 1 H), 4.09-4.04 (m,2 H), 3.51-3.41 (m, 1 H), 221-
2.13 (m, 2 H), 1.97-1.90 (m, 1 H), 1.81-1.78 (m, 3 H), 1.58-1.51 (m, 2 H), 1.35-1.28 (m, 2 H),1.23-
1.18 (t, 3 H), 0.88 (t, 2 H). The off-white solid was diluted with methanol (2 mL) and tetrahydrofuran
(2 mL) and treated with 2 M aqueous sodium hydroxide solotion (2 mL). The solution waa stirred
overnight at rt. The mixture was scidified by the addition of an excess of 2 M aqueous hydrochloric
acid solution, The acidic solution was extracted with ethyl acetate. The organic phases were
combined, dried (MgSO4), and concentrated under reduced pressure. The residuo was suspended in
methano] and the resulting solids were removed by filtration. The filtrate, which contrined the
product, was concentrated under reduced pressure o provids the titls compound as a pale orsnge solid
(30 mg, 13% overall yield). 'H NMR (tetrehydrofuran-ds) 5 10.85 (s, 1 H), 8.11-8.07 (m, 3 ), 7.96-
791 (m, 2 H), 7.79-7.71 (m, 5 H), 7.63-7.59 (dd, 1 H), 4.18 (g, 1 H), 3.37 (g, 1 H), 2.2-1.77 (m, 6 H);
LC-MS m/s 511.3 (MH"), retention time 4.27 mimtes.
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{332}

[333] A suspension of N-{4-iodo-2-fluarophenyl)-6-chlaro-1,3-benzothiazol-2-amine (200 mg,

0.49 mmol), bis(pinacolsto)diboron (130 mg, 0.52 mmol), KOAc (150 mg, 1.48 mmol), and
PdCl«(dppf) (30 mg, 0.04 mmol) in DMF (5.0 mlL) was degassad by bubbling s flow of nitrogen for
30 mimtes. The reaction mixture was beated under nitrogen et 85°C for 3 h. After the mixture was
cooled to 1t, (LR, 2R)-2-(4-bromobenzoyl)cyclopentanecarboxylic acid (140 mg, 0.49 mmol, >99%ez),
CaCO; (400 mg, 1.23 mmol) and PdCly(dppf) (30 mg, 0.04 mmol) were edded, and the reaction
mixture was heated at 85°C under nitrogen for 3 h. TLC analysis showed littlo starting materials
remaining. ‘The reaction mixiure was cooled to xt, and diluted with water (50 mL). After the mixture
was filtered through a pad of Celito®, 1 N HCI was added to the filtrate to adjust the acidity to pH<3,
The solid that formed was collected by Sltration, then dissolved in BtOAs (50 mL), and the resulting
solution was dried over Na;SO;. Removal of solvent and drying ir wacuo provided the desired
product (120 mg, 60%, >99% ec). LC-MS m/ 495.3 (MH"), reteqtion time 4.0% min.

[334]

[335] To a salution of methyl trans-2-{(§-amino-1, 1*-biphemyl-4-yl) cerbomyljcyclobutane-
carboxylate (100 mg, 0.32 mmol) in n-butanol (15 mL) was edded 2,6-dichloro-1,3-benzothiazole
(396 mg, 1.54 mmol), and the resulting reaction mixture was heated st 90°C overnight The mixture
was eveporated to dryness and the residus was brought up in MeOH. Then | N aqueous NaOH
(1.0 mL, 1.0 mmol) was added to the suspension, and the reaction mixture was stirred at 50°C
ovemight. The reaction mixture was concentrated, and the residue was suspended in water.
Cancentrated HCl was added to adjust the acidity to pH 1, and the precipiiate that formad was
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collected by filtration, washed with water and MeOH, and dried in a vacuum oven to give &rans-2-
({4“[(6-chloro-1, 3-benzothiazol-2-yl) aminc]-1,1'bipheayl-4-yl} carbonycyclobutanecarboxylic
acid (16 mg, 10%). LC-MS ret. time 3.69; m/s 463.1 (MH"); "H NMR (400 MEz, DMSO-dg) 5 2.01-
2.23 (m, 3H), 2.32 (m, 1H), 3.43 (m, 1H), 4.32 (m, 1H), 735 (m, 1H), 7.31 (m, 1H), 7.62 (d, 1H),
7.81 (m, 4H), 7.90 (d, 2H), 7.98 (w, 3H), 10.77 (s, 1H), 1229 (s, 1H).

{337} N-(4-iodophenyl)-6-methyl-1,3-benzothiazol-2-amins (0.28 g, 0.78 mmol) and methyl
trans-2-[4-(4,4,5,5-tetramethyl-~1,3,2-dioxaborolan-2-y])benzoyl]cyclopemtanecarboxylate (0.25 g,
0.71 mmol) were combined in & dry flask under argon. Toluene (15 mL), EtOH (6 mL), and
saturated aqueous NaHCO, (2 ml) were then added, and the resulting solution was degassed by
bubbling a flow of argon for 30 minutes. Then [1,1°-bis(diphanylphosphino)-ferrocene]dichioro-
palladium (II), complex with dichloromethene (1:1) (57 mg, 0.07 mmal) was added, and the
resulting mixture was heated at 85°C for 16 h. The reaction mixture was then diluted with EtOAc
and filtared through a Celite® pad. The solvent was removed by rotary evaporation and the
residue was brought up in MeOH. Then 1 N aqueous NaOH (2.0 mL, 2.0 mmol) was added to the |
suspension, and the reaction mixture was stirred at 50°C overnight. The reaction mixture was
concentrated under rednced pressure and the residue was guspended in water. Concentrated HC1
was added to adjust the acidity to pH 1, and the suspension was extracted with BtOAc. The
combined organic phases were washed with brine, dried over sodium sulfate, passed through a pad
of silica gel, and concenirated in vacuo. The regidue was brought up in EtOAc and the precipitate
was collected by filiration, washed with EtOAc, MeOH, and DCM, and dried in & vacuum oven to
afford trans-2-{ {4'{(6-methyl-1,3-benzothiazal-2-yl)amino}-1,1"-biphenyl-4-yl} carbonyl)-
cyclopentanecarboxylic acid (0.24 g, 19%). LC-MS ret. tims 3.57; m/z 457.3 (MH"); 'HNMR
(400 MHz, DMSO-dg) & 1.57-1.86 (m, 4H), 2.00 (m, 1H), 2.17 (m, 1H), 2.37 (s, 3H), 3.22 (q, 1H),
4.08 (q, 1H), 7.14 (m, 1H), 7.51 (d, 1H), 7.61 (s, 1H), 7.80 (m, 3H), 7.89 (d, 2H), 8.05 (d, 2H),
10.58 (s, 1H), 12.19 (s, 1H).
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{340) Step 1, N-(4-bromo-2-flucrophenyl)-4-methyl-1,3-benzothiazol-2-amine (0.10 g, 0.30 mmol)
and methyl (R,R)<rany-2-{4-(4,4.5,5-tetramethyl-1, 3,2-dioxabarolan-2-yl) benzoyl]
cyclopentsnecarboxylate (0.19 g, 0.54 mmol, 94% ee) were comhined in a dry fiask under argon.
Toluene (25 mL), BtOH (8 mL), and saturated aqueous NaHCO; (5 mL) were added, and the resulting
suspension was degassed by bubbling with a flow of argon for 30 mimites. Then [1,1°-
bis(diphenylphosphino)-ferrocene]dichloropal ladfum(IY), complex with dichloromethane (1:1)

(40 mg, 0.05 mmol) was added, and the resulting mixture was heated at 85°C far 16 h. The reaction
with aqueous HCI (1.0 M), water and brine, filtered, and coacentratad in vacwo. The residue was
purified by flash chromsatography (Biotage Flash 255) using 10 to 15% ethyl acetate in heasme to
afford methyt (R R)-truns-2-{{3"-fluoro-4"{(4-methyl-1,3-benzothiaznl-2-yi)emino]-1,1-biphenyl-4-
yl}carbonyl)cyclopentanecarbaxylate (0.09 g, 37%). 'H NMR (400 MHz, CD,Cl;) & 1.75-1.86 (m,
3H), 1.93 (m, 1H), 2.12-2.26 {(m, 2H), 2.69 (s, 3H), 3.45 (g, 1H), 3.66 (s, 3H), 4.12 (g, IH), 7.14 1,
1H), 7.22 (d, 1H), 750 (m, 2H), 7.56 {1, 2¥D), 7.73 (d, 2H), 8.07 (d, 2H), 8.72 (¢, 1H).
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[342] Stcp 2. Methyl (R.R)-trans-2-{{3-fluoro-4'{(4-methyl-1,3-banzothiazol-2-yl)amino]-1,1'-
biphenyl-4-y1} carbonyl)cyclopentanecarbootylate (90 mg, 0.18 mmol) was brought up in MeOHL
Then 1 N aqueous NaOH (1.0 mL,, 1,0 mmol) was added to the suspansion, and the reaction mixture
was stirred at 50°C overnight. The reaction mixture waa concentrated, and the residue was suspended
in water. Conc, HCl was added to adjust the acidity to pH 1, and the mixture was exiracted with
EtOAc. The combined organic phases were washed with brine, dried over sodium sulfate, filtered and
cancentrated to give (R, R)-trans-2-( {3'-flucro-4'-[(4-methyi-1,3-benzothiazol-2-yl)emino]-1,1'-
bipbenyl-4-yl} carbonyl)cyclopentanecarboxylic acid (32 mg, 36%). LC-MS ret. time 3.97; m/x 4753
(MH"); 'H NMR (400 MHz, DMSO-d,) 5 1.56-1.83 (m, 4H), 2.00 (m, 1H), 2.16(m, 1H), 2.57 (s, 3H),
3.22 (g, 1H), 4.09 (g, 1H), 7.07 (1, 1H), 7.16 (4, 1H), 7.63 (m, 1H), 7.70 (m, 1H), 7.75 (m, 1H), 7.88
(d, ZH), 8.05 (d, 2H), 8.84 (t, 1H), 10.47 (s, 1H).

[343]

H .

[344] To a solution of macemic methyl trans-2-{(4'emino-1,1’-biphenyl-4-yl)carbanyiJcyclobutane-
carbaxylate (250 mg, 0.77 mmal) in n-butanol (15 mL) wes added 2-chloro-4,6-difluoro-1,3-
benzothiazole (318 mg, 1.55 mmol), and the resulting solution was heated at 90°C overnight. The
mixture was then evaporated to dryness inder reduced pressure, and the residue was brought up in
MeOH. Then I N aqueous NaOH (8.0 m1., 8.0 mmol} was added to the suspensian, and the reaction
mixture was stirred et 50°C overnight. The reaction mixture was concentrated under reduced
pressure, and the residus was suspended in wator. Conc. HCl was added to adjust the acidity to pH 1,
dried over sodium sulfate, filtered, and concentrated. The residue was brought up in MeOH, and the
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precipitate was collocted by filtration, washed with MeOH, EtOAs, and DCM, and dried in a vacunm
oven to afford racemic trans-2-({4'{(4,6-difluoro-1,3-benzothiazol-2-yl)emino}-1, 1" biphenyl-d-yl}-
carbony!)cyclopentanecarbaxylic ecid (160 mg, 43%). LC-MS ret. time 4.12; mé 479.3 (MH"); 'H
NMR (400 MHz, DMSO-dg) 5 1.55-1.86 (m, 4H), 2.00 (m, 1H), 2.18 (m, 1H), 3.22 (g, 1H), 4.01 (g,
1H), 7.28 (m, 1H), 7.65 (m, 1H), 7.82 (m, 4H), 7.88 (d, 2H), 8.05 (d, 2H), 10.83(s, 1), 12.23 (s, 1H).

[345]

[346] Racemic trans-2- {4'{(4,6-difluoro-1,3-benzothinzol-2-yl) amino]-1,1"-bipheuyi-4-y1} -
carbonyl)cyclopentanecarboxylic acid (140 mg, 029 mmol) was separated by chiral HPLC to afford
(IR2R)-2-({4{(4,6-diflvoro-1 3-benzothinzol-2-yl)emino]-1,1"-biphenyl-4-yl } carbonyl)-
cyclopentanecarboxylic acid as the first-eluting enantiomer (13.2 mg, 9%, 99% eo). LC-MS ret. time
3.64; mA& 479.2 (MH"); "H NMR (400 MHz, DMSO-dg) § 1.58-1.86 (m, 4H), 2.00 (m, 1H), 2.17 (m,
1H), 3.21 (q, 1H), 4.10 (g, 1H), 7.29 (m, 1H), 7.66 (m, 1H), 7.82 (m, 4H), 7.88 (d, 2H), 8.06 (d, 2H),
10.83 (s, 1H), 12.23 (g, 1H).

1347]

48] Racemic frans-2-{{4'{(4,6-diflucro-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-y1}-
carbonyl)cyclopentanecarboxylic acid (140 mg, 029 mmol) was separated by chiral HPLC to afford
(15,285)-2- {4'-[(4,6-difluoro-1,3-benzothiszol-2-yl) amino]-1,1-biphenyl-4-y!} carbonyl)-
cyclopentenecarboxylic acid as the second-eluting enantiomer (23.8 mg, 17%, 74% ee). LC-MS ret.
time 3.65; m/s 4792 (MH"); '"H NMR (400 MHz, DMSO-dg) 5 1.56-1.87 (m, 4H), 2.01 (m, 1H), 2.18

87
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(m, 1H), 3.22 (g, 1H), 4.09 (g, 1H), 7.28 (m, IH), 7.66 (m, 1H), 7.82 (m, 4H), 7.89 (4, 2H), 8.06 (4,
2H), 10.83 (s, 1H), 12.22 (s, 1H),

[351] Step 1, Tna 100 mL 3-neck round boliom flusk, a mixture of methyl (1.R,2R)-2-(4-

bromo ylate (3.11 g 10 mmol, 94.5% co), 4,4,4'4',5,5,5',5ocamethyl-
2,2i-1,3,2-dimaborolane (2.54 g, 10 mmol), and potassivm acetate (2.94 g, 30 mmol) in 50 mL
N,N-dimethylformamide was degassed by bubbling a flow of nitrogen gas for 30 mimmes. Palladium
(II) acetete (0.07 g, 0.30 mmol) was added to the reaction mixture, and the mixture was heated at 85°C
for 3 h. The tranaformation of methryl (LR,2R)-2-(4-bramobenzoyl )eyclopentanccarboxylate to methyl
(LR2R)-2-{4-(4.4,5,5-tetramethyl-1,3 2-dioxabaralan-2-yl)benzoylJeyclopentanecarbaxylate was
confirmed by TLC analysis. The mixture was cooled to rt 2ud poured into a separation fimnal. Bthyl
ucetate (100 mL) and HyO (100 mL) were added. The organic layer was washed with water (2 x

50 mL) and trested with NeySO and sctivated charcosl The mixture was filtered through a pad of
silica gel, and the filtrate was concentrated under reduced pressure to provide methyl (LR,2R)-2-[4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)bonzoyl]cyclopentenccarboxylate as an oil. This oil was
transferred to a 250-mL 3-neck round-bottom flask. To the flask, N~(4-bromo-2-flucrophenyl)-N-(6-
trifluoromethoxy-1,3-benzothiazol-2-yl)amins (3.66 g, 9 mmol), 150 mL toluens, 60 mL efhanol, and
20 mL satursted aqueous NaHCQ, were added. The mixture was degassed by bubbling nitrogen gas
for 30 mimtes. 1,1’-Bis{diphenylphosphino)ferrocene)dichloropaliadium(li) dichloromcthano
complex (0.82 g, 1.0 mmal) was added to the reaction mixture. Ths mixture was heated at 85°C
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ovemight. The warkup procedure was then carried out in a similar to that described above. The
filirate wes conosatrated under reduced pressure and the solid residue was ultrasanicated in 100 mL
acetonitrile for 30 minutes and filtered to give the desired compound es & white solid (2.59 g, 52%).
LC-MS m/ 559.3 (MH"), ret. time 4.75 min.

[353] Step 2. In 250-ml. round-bottom fiask, methyl (LR,2R)-2-[(3™-fuoro-4"- {[6-(triflucromethoxy)-
1,3-benzothiazol-2-vi}aminp}-1,1"-biphenyl-4-yi)carbonyl)cyclopentanecarboxylate (2.53 g, 453
mmol) was dissolved in 100 mL of 1:]1 THF/dicmne containing 5.0 molar equivalents of I N aqueovs
NaOH. The mixture was stirred at rt ovemnight. The mixture was concentrated under reduced
pressure 1o & volume of shout 20 mL. Ethyl acetate (100 mL), water (30 mL), and 5.1 molar
equivalents of 1 N aqueous HCl were added to the mixture. The mbdure was tnmsferred to a
separation funnel, The arganic layer was washed with water (1 x 50 mlL)}, dried (Ne&;SO,), and
concentrated under reduced pressure. The solid wag ultrasonicated in 30 mL acetonitrile and filtered
to give the desired compound as a white solid (1.96 g, 0%, 94.5% ee). 'H NMR (400 MHz, DMSO-
dg) 5 12.20 (br s, 1 H), 10.60 (bs, 1 H), 8.70 (1, 1 H), 7.60-8.20 {m, 8 H), 730(d, 1 H),4.70 (q, 1 H),
3.20 (g, 1 H), 220 (m, 1 H), 2.00 (m, 1 H), 1.50~1.90 (m, 4 H); LC-MS mv/& 545.3 (MH), ret. time
3.93 min,

[354]

[355] tert-Bulyl (LR2R)-2-({3"-fAuoro-4'-[(6-finaro-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-
yl}carbonyl)eyolopentanecarbaxylate was prepared from iers-butyl (1R,28)-2-(4-bromobenzoyl)-
cyclopentanecarboxylats snd N-(4-bramo-2-flucrophenyl}NV-(6-fluaro-1,3-benzothiazol-2-yl)amine in

" -A}H‘l.-wwwﬂw‘-'
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a similar manner to that described sbove for methyl (LR,2R)-2-[(3"-fluoro-4'-{[6-(triflugromethoxy)-
1,3-benzothiazl-2-yl]amino}-1,1"-biphemyl-4-yi)carbonyl]cyclopentumecarboxylate. A solution of the
tert-butyl ester (1.5 g, 2.81 mmol) in 2.0 mL TFA and 10 mL CH;Cl, was sticred at 1t overnight-
After the solvent was removed by rotary evaporation, 50 mL EtOAc snd 50 mlL water were added.
The organic lxyer was scparated, washed with 50 m1 watez, and then dried over Na,SO,, Afler the
solvent was removed by rotary evaporation, 5 ml. BtOAc was sdded to the residue, followed by 5 mL
hexanes. The precipitate that formed waa collected by filtration to afford the desired product as a Light
yellow solid (1.0 g, 77%, 95.2% es). 'H NMR (400 MHz, DMSO-dg) § 12.20 (brs, 1 H), 10.50 (bs, 1
H), 8.70 {t, 1 H), 7.60-8.10 (m, 8 H), 720 (¢, ! H), 4.10 (m, 1H), 3.20 (m, 1 H), 220 (m, 1 H), 2.00
(m, 1 H), 1.50-1.90 (m, 4 H); LC-MS nv& 479.3 (MH"), ret. time 3.64 min.

[356]
4

HsC

[357] This compound was prepared from N-(4-bromophenyl)-N-(S-methy!-1,3-benzoxazol-2-
yDamins (0.50 g, 1.65 munol), methyl (LR, 2R)-2-(4-bramobenzoy]) cyclopentanscarboxylate (0.57 g,
1.83 mmol, 94.5% ee) in 8 similar manner to the method described far (LR,2)-2-( {3'-fluoro-4'{(6-
triflvoromethency-1,3-benzothiazol-2-yl)amino]-1, 1 -biphenyl-4-yl} carbonyl)cyclopentenecarboxylic
acid. Yield: 17%. 'HNMR (400 MKz, DMSO-d;) 5 10.80 (s, 1 H), 8.05 (d, 2 H), 7.75-7.90 (m, 6 H),
7.35(d, 1 H), 725 (s, 1 H}, 6.95 (d, 1 H), 4.05 (g, 1 ), 3.20 (s, 1 F), 2.40 (s, 3 H), 2.15 (rm, 1 H]), 2.00
(m, 1 H), 1.55-1.80 (m, 4 H). LC-MS m/x 4413 (MH"), ret. time 3.48 min.

[358]

10!
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[359] To a solution of methyl trans-2-[(4-amino-1,1*-biphenyl-4-yDearbonyl]cyclcbutanecarboxylate
(80 mg, 0.25 mmol) in n-butencl (8 mLL) waa added 2-chlaro-5,7-diflaoro-1,3-benzothiazole (102 mg,
0.49 mmol) and HCI (4.0 M in dicxene, 0.2 mL). The resulting reaction mixiure was heated ot 50°C
ovemnight. The mixture was evaporated to dryness, and the residue was brought up in MeOH. Then 1
N aqueous NaOH (2.0 mL, 2.0 mmol) was added, and the reaction mixture was atirred at 50°C
ovemight The reaction mixture was concentrated and the residue was suspended in water. Conc.
HC] was added to adjust the acidity to pH 1, and the suspension was extmacted with EtOAc. The
concentrated. The residus was brought up in MeOH, and the precipitate was collected by filtration
and dried under vacuum oven to afford trans-2-( {4'{(5,7-diflnarc-1,3-benzothiaznl-2-yl)amino]-i,1'-
biphenyl-4-yl} carbonyi)cyclopentanecarhoxylic acid (65 mg, $8%). LC-MS ret. time 3.75; m/& 479.2
(MHY). "HNMR (400 MHz, DMSO-dg) § 1.55-1.84 (m, 4H), 2.01 (m, 1H), 2.18 (m, 1H), 3.22 (g,
1H), 4.09 (g, 1H), 7.15 (m, 1H), 7.40 (m, 1H), 7.83 (m, 4H), 7.87 (d, 2H), 8.05 (d, 2H), 11.00 (s, 1H),
12,12 (s, 1H).

[362] Step 1, Methyl (1R,2R)-2-[(4"-amino-3'-flucro-1,1"-biphanyl-4-yl)carbonyljcyclopentane-
carboxylate (100 mg, 0.29 mmol, 80 %ee) and 2-chlorobenzimiazole (49 mg, 0.32 mmol) wero
combined in 1,4-dioxane (2 mL) and treated with ons molar equivalent of 4 M HCI in dioxane

(73 pL). The mixture was heatad at 90°C for 18 h, then cooled to 1t and concentrated under
reduced pressure to an orange ofl. The residne was purifiad by flagh chromatography on silica gel,

9
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oluting with 2:1 hexanes/ethyt acetate followed by methanol to provide the titls compound as a

dark il (0.12 g, 90%). "HNMR (300 MHz, MeOD-d) & 8.09 (4, 2 H), 7.81 (d, 2 H), 7.75-7.67
(m, 3 H), 7.46-7.40 (m, 2 H), 7.32-7.28 (m, 2 H), 4.17-4.09 (m, 1 H), 3.26-3.23 (m, 1 H), 2.24-

2.16 (m, 1 H), 2.10-2.02 (m, 1 H), 1.91-1.68 (m, 4 H); LC-MS m/ 458.4 (MH"), retention time
2.48 minutes; TLC R,0.28 (2:1 hexanes / ethyl acetate).

[364] Step 2. Methyl (1R,2R)-2-{[4'(1H-benzimidazol-2-ylamino)-3"-fluoro-1,1'-biphenyl-4-yi]-
carbonyl} cyclopentanecarboxylate (100 mg, 0.22 mmol) was dissolved in meathanol and treated
with an excess of 1 N aqueous sodium hydroxide solution (2.19 mL, 2.19 mmol). The solution
was stirred at 1t for 1 h, and then was concentrated under reduced pressare. The residue was
partitioned between water and ethy] acetats, and the squeous layer was adjusted to pH 2 by the
addition of 1 N aqueous HCL The organic layer wes separated, washed with brine, dried (MgSO,),
and concentraled under reduced pressure to provide en orange oil. The oil was suspended in THF
and stirred until a precipitate formed. The precipitate was collected by filtration end washed with
additional THF to provide the titlo compound as a yellow solid (30 mg, 31%, 80% e6). 'HNMR
(300 MHz, DMSO-dy) & 13.12 (brs, 1 H), 11.30 (bc 5, 1 H), 8.12(d, 2 B), 7.96-7.76 (m, 5 H),
7.46-7.42 (m, 2 H), 7.30-7.26 (m, 2 H), 4.15-4.07 (m, 1 H), 3.27-3.19 (m, 1 H), 2.21-2.12 (m, 1
H), 2.05-1.96 (m, 1 H), 1.86-1.55 (m, 4 H); LC-MS m/ 444.4 (MH"), retention time 2.79 mimites.

[365]

[366] To asohtion of cis-methyl 2-{(4"-amino-1,1°-biphenyl-4-yl)carbonyl]cyclohexanecarboxylats
(200 mg, 0.59 mmol) in p-butanol (8 mL) was added 2,6-dichloro-1,3-benzothiazole (241 mg,

9
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1.19 mmol), and the resulting reaction mixture was heated at 90°C overnight. The mixture was
evaporated to dryness and the residue was combined with MeOH. Then 1 N'NaOH (6.0 ml, 6.0
mmol) was added to the suspension, and the reaction mixture was stirred at 50°C overnight. The
mcﬁmmiﬂmwommnhﬂedunﬁmwﬁmdmmdtherddmmmdadinm.
Cancentrated aquecus HCl was added to adjust the acidity to pH 1, and the precipitate was collected
by filtration, washed with water and MeOH, and dried in a vacaum oven to give trans-2-( {4-{(6-
chloro-1,3-benzothinzol-2-yl)eming]-1, 1'-biphenyl-4-yl jcarbonyl)cyclohexanecarbaxylic acid (45 mg,
15%). LC-MS m/x 491.1 (MH"), ret. time 3.90 min; 'H NMR (400 MHz, DMSO-dg) 5 1.13 (m, 1H),
1.28 ~ 1.51 (m, 3H), 1.78 (m, 1H), 1.93 (m, 1H), 2.09 (m, IH), 2.68 (m, 1H), 3.63 (m, 1H), 7.35 (o,
1H), 7.60 (m, 1€), 7.80 (m, 4H), 7.90 (d, 1H), 7.96 {m, 1H), 8.05 (d, 2H), 10.75 (s, 1H).

369] Step 1, N-(4-Bromophenyl)-5-methyl-1,3-benzoxazol-2-amine (76.70 mg, 0.25 mmol) and
trans-2-(timethylgityl)athyl-2-(4-bromobenzoyl)eyclohexanecarboxylate (105.45 mg, 0.23 mmol)
were cambined in a olean dry fiask under argon. Toluens (25 mL), BtOH (8 mL), and seturated
aqueous NaHCO, (5 mL) wore added, and the resulting solution waa degassed by bubbling with argon
for 30 mimtes. Then, [1,1°-bis(diphanylphosphino)-ferrocens]dichloro palladinm(T), 111 complex
with dichloromethane (18.78 mg, 0.02 mmol) was added, end the resulting mixture was hested at
90°C for 16 h. The reaction mixture was then diluted with BtOAc and passed through a Calite® pad,
and the solvent was removed by rotary evaporation. Silica gel chrometography (Biotage cartridge),
eluting with 25% BtOAG in hexane pave trans-2-{trimethylsilyl)ethyi-2-( {4 [(5-methyl-1,3-
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benzoxeznl-2-yl)amino]biphenyl-4-yi} carbanyl)cyclohexanecarboxylate (64 mg, 50%). 'H NMR
(400 MHz, CDxCl;) 5-0.013 (3, SH), 0.88 (m, 2FI), 1.41 (m, 3H), 1.71 ~2.15 (m, 5H), 244 (s, 3H),
2.73 (m, 1H), 3.88 (m, 1H), 4.08 (m, 2H), 7.08 (d, 1H), 7.21 (s, 1H), 7.33 (d, LH), 7.67 (m, ZH), 7.69
(m, 2H), 7.73 (m, ZH), 7.89 {m, 1H), 7.91 (m, 1H).

[371] Step 2. To a solution of trany-2-(irimethylsilyl)ethyl-2-( {4'-[(5-msthyl-1,3-benzoxazal-2-yl)-
amino]biphenyl-4-y1} carbonyl (64 mg, 0.120mnol) in THF (2 rol)) was added
tetrabutylermmonium finoride (1.0 M in THF, 0.70 mL), end then the reaction mixture was stirred at rt
for 16 h. Saturated aqueous NH,Cl was added, and the reaction mixture was diluted with BtOAc and
combined organic pheses were washed with water and brine, dried over Na;SO,, filtered, and
evaporated under reduced pressure. The residue was treated with MeOH, and the precipitate was

collscted by filiration and dried in a vacuum oven to give trans-2- {4'{(5-methyl-1,3-benzoxazol-2-

yDamino]biphenyl-4-y1} carbonyf)cyclchexanecarbaxylic acid (4.3 mg, 84%). LC-MS m/ 4553
(MH'"), ret. tims 3.57 min. *HNMR (400 MEz, DMSO-dg) § 121 (m, 1H), 1.37 (m, 25), 1.63 (m,
1H), 1.85 (m, 3H), 2.05 (m, 1H), 2.38 (s, 3H), 2.69 (m, 1H), 3.95 (m, 1H), 7.03 (d, 1H), 7.33 (4, 2H),

7.76 (m, 4H), 7.85 (d, 2H), 7.93 (d, 2H), 10.73 (s, 1H).

los.
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[374] To a sohution of 3-{4'-amino-biphsnyl-4-carbonyl)-cyclchexanecarboxylic acid methyl ester
(100 mg, 0.3 mmol) in butenol (5 mL), 2,6-dickloro-benzothiszole (60 mg, 0.3 mmol) and 5 drops of
4 M HCl in dioxane were added, and the reaction mixture was heated at 90°C for 5 h. An additional
sample of 2,6-dichiorobenzothiazole (60 mg, 0.3 mmol) and 5 drops of 4 M HCl in dioxane were then
added, and the reaction mixture was heated ovemnight at 90°C. The solvent wes removed by rotary
evaparation, the residus was dissolved in DMF (2 mL), 1 N aqueous NeOH (0.3 mL, 0.3 ramol) was
added, and the mixture was heated at 75°C overnight. A solution of 1 N aqueoua HCl (0.3 mL,

0.3 mmol) and methanol (5 mL) wese added to the reaction mixture, and the arde product was
purified by preparative revarse-phase HPL.C (water/acetonitrile gradient, containing 0.1% TFA) to
afford cis-3-[4'6-chloro-benzothiazn]-2-ylamino)-biphenyl-4-carborryl)-cyclohexanecarboocylic acid
as & white solid (12.6 mg, yield 23.4%). "HNMR (300 MHz, DMSO) 5 8.05 (d, 2 H), 7.75-8.00 (m, 7
H),7.50 (d, 1 H), 7.35 (d, 1 H), 3.25 (m, 1 H), 2.50 (m, 1 H), 2.20-1.90 (m, 4 H), 1.70-1.50 (m, 4 H);
LC-MS ret. time 3.99 min (method 2), m/s 451.11 (MH").

[375]
iphepyl-

[376] Methsyl 2-{(4-amminobiphenyl-4-yl)earbonyT]cyclopentanscarbarxylate (264 mg 0.02 mmol) was
dissotved in n-butenol (8 mL), 2-chlaro-5,6-difluaro-1H-benzimidezale (185 mg, 0.98 mmel) and 4 N
HCI (02 mL) were then added, and the resulting mixture was heated at 90°C far 5 h. The mixture
was then cooled to st, and solvent was removed under reduced pressure. ‘The reaidue was dissolved in
methmol (5 mL) and tetrahydrofuran (5 mL), and then treabed with 1 N aqueous sodinm hydroxide
(245 mL, 2.45 mmol). The mixture was stirred at 1t for 16 h and then concentrated under reduced
pressure. The residue was prified by preparative reverse-phase HPLC (water/acetonitrile gradient,
cantaining 0.1% TFA) to afford transe-2-( {4'{(5,6-difluoro-1H-benzimidazol-2-yl)amino]biphanyl-4-
yl}carbanyl)cyclopentanecarboxylic acid (9.1 mg, 3 %). LC-MS m/ 462.3 (MH"), ret. time 3.23 min;

106

706
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H NMR. (300 MHz, DMSO-dg) 5 1.69- 1.81 (m, 4H), 1.98-2.18 (m, 2H), 3.14-3.22 (m, 1H), 4.04-

" 4.09 (wm, [H), 7.38 (t, 2H), 7.77-7.84 (m, 65, 8.05 (d, 2H).

[378] To a solution of (LR,2R)-2-({3"fluoro-4'[(6-fluoro-1,3-benzothiazol-2-y])amino]biphenyl-4-
yl} carbanyl)cyclopentanecarboxylic acid (300 mg, 0.63 mmol) in THF {6 mL), a solution of sodium
borokrydride (23.82 mg, 0.63 mmol) in water (3 mL) was added. The reaction mixture was stirred at rt
for 3 houra. The salvent wis removed, the residue was then dissolved in methanol (2 mL), and the
desired product was isclated by preparative reverse-phease HPLC (wateg/scetonitrile gradient,
containing 0.1% TFA). Two diastereomers of (LR,2R)-2-{ {3'-fluoro-4'-[(6-fluaro-1,3-benzothiazal-2-
yDamino]biphenyl-4-yi} (hydroxy)methyl]cyclopentenecarboxylic acid were obtained: & more polar
isomer (15 mg, yield 5%). LC-MS m/k 481.3 (MH"), ret. time 3.33 min; "H NMR (300 MHz,
DMS0-dy) § 8.60 (t, 1 H), 7.60 (d, 1 H), 7.50 (m, 5 H), 7.35 (d, 2 H), 7.15 (t, 1 H), 4.60 (d, 1 H), 2.65
(m, 1 H), 245 (m, 1 H), 1.85 (m, 1 H), 1.70-1.40 (m, 5 H); and a less polar isomer (10 mg, yield 3%);
LC-MS m/s 481 3 (MH"), ret. time 3.46 min; 'H NMR (300 MHz, DMSO-dg) 5 8.60 (t, 1 H), 7.60 (d,
1 H), 7.50 (m, 5 H), 7.35 (d, 2 H), 7.15 (t, 1 H), 4.60 (d, 1 H), 2.65 (m, 1 H), 2.45 (m, 1 H), 1.85 (m, I
H), 1.65 (m, 1 H), 1.50 (m, 3 H), 1.25 (m, 1 H).
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379] R will be recognized by those skilled in the art that compounds of Formula (Ta) can be
converted to and isolated as the corresponding cyclic ester (Jactone) having Formula (Ib), for example
by spontaneons debydration of the compound of Formmla (Is), or by dehydration of the compound of
Formula (Ib) induced by methods known in the art. Far example, such methods for the farmation of
compounds of Foomula (Ib) from compounds of Focnmila (o) inchude hesting under dry conditions
such as in a vacuum oven; treatment with a catalytic amount of acid such as acetic acid, 4-
tolnenesulfonic acid, or trifiuoroacetic acid in a suitable solvent such as acetonitrile, mathylene
chioride, or toluens; und treatment with a dehydrating reagent such as dicyclohexylcarbodiimide in the
presence of 4-dimethylaminopyridine in a suitable solvent such as acetonitrile, methylens chloride, or
toluens.

[380] Using sppropriste starting materials and the experimental procedures described above,
compounds of Farmula () were prepared as listed in Teble 1. Additional compounda of Formula (Ta)
can be prepared by using appropriate starting materials and experiments] procedures similar to that
described above for (LR,2K)-2-{ {3-fluoro-4'{(6-fluoro-1,3-berzothiazol-2-yi)amino]biphenyl-4-
y1}(hydroocy nnethyl]cyclopentanecarboxylic acid. Compounds of Farmmia (Tb) can be prepared by
using eppropriate compounds of Farniuls (I2) as starting materials and applying methods such as
described above. Additional compounds of Formula (), Formmla (Is), end Formmula (@b) such as the
compounds listed in Tuble 2, can be prepared by the methods described herein. I will be understood
by those skilled in the art that same minor modifications to the described procedures miy have been
made, but such modifications do not significantly affiect the results of the preparation. LC-MS
characterization of compounda, as lsted in the table, was carried out by vsing the instrumentation and
methods set forth above.

[381] By using the above deseribed methods and by substituting the appropriste starting maserial(s),
other compounds of the invention were made and characterizad. Thess compounds, together with
Exemples 1-34, are summarized in Table 1 below.

9



Table 1
Example
LC-MS | LC-MS
Entry Structure IUPAG name me | ret time | LCMS chiralty & | o og | No.
No. M) | (min) method route duht::od
OH
14-{4'(1H-benzimidazol-2-
ylamino)-1,1"-biphi
1 2.2-dimetini-4- 4143 227 1 not chiral 2
(oxobutanclc acid
4-{4’{{5-methoxy-1H-
benzimidazol-2-ytjamino}-
2 1,1biphenyl-4-yf}-2,2- 4444 | 237 1 not chiral
dimethyl-4-cxobutanolc
acid
2-14'{1H-benzimideznt.2- -
3 yiamino}-1.1\biphanyi4- | oy | ggp |4 racemis
carboxyllc ackd mbdure
[2-{(4'}(5-methoxy-1H-
benzimidarol-24i)amino}- trans
4 1,1% 4563 2.31 1 racemic
yljcarbonyl)cyclopentane- mixture
ackd

18800174007 OM

9E0T10/100TS1/.LDd
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Table 1
Example
LoMs | Lo-Ms
E"N:V Structurs IUPAC neme miz | rot time | LC-M8 'V'f“;"';“" d“":'u'g" %en du’f_"lﬁ
(MHs) | (min) [ ™othod ot
24454
1H-benzimiiazol-2- trans
5 yllamino}-1,1biphenyl4- | 4943 | 256 1 A | recemic
yi) Y mbrdure
carboxyfic ecid
24{{4'4(5,6-dtfluoro-1H-
|benzimidazol-2-yl)amino}- trans
] 1,1biphenyl-4- 4623 | 323 1 B racemic a3
yijcarbonyl)cycliopentane- mixture
carbaxylic acid
(1RZR)2-04(1H- RRA
7 fuor-1, 1 biphanyl4- | 4444 | 280 | 1 g [fomchind oy | 29
amaryloadd mediate) | -
|(1R,2R)-2{{3"fivora-4'(5-
Imethay-1H-benzimidazor RR-trans
] 24femino}1,1"bipheny4{ 4743 | 220 | 1 p [(omniel 44
urhnxyllc'-'# medlaie)

T88001/400Z OM

9EOTTO/00ZSN/1LDd
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Table 1
. Exam)
Lcws | Lews
Entry Structure IUPAC name mz . | rot time | LCMS chirabty & | o 00| No.
No. MH#) | (min) mathod route dmd
F OH
E e {(1RZRI2H(3-uoro4" (-
gmmlnﬁui-z)-;‘:mlno}- (:'nmdﬂral
9 i pfree—yy 5123 | 260 | 1 e 78
n vi)carbanyflcyclopentane- medlats)
N F jcarbaxylic ecid
4441, Sbemmmzcta- |
10 Q el 12 | aes | 1 oo 1
Nj\  henylethyllbutsnclc ackd
N
1 422 | 351 | 2 not chiral 12
12 aat | 3m | 2 not chiral

T88001/500Z OM

9E0T10/HOUTS/LDd
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Table 1
Example
LCMS | LoMS
oy LCMS chirallty & No.
No. Structure IUPAC name (m) m(g_ﬂn:;g rouE % o8 4
In taxt
O OH
H‘WW".&}
benxosazol-2-yf)amino) .
13 -0 o CH, 1.1'-bu1anm4;ﬁ.z- 452 | 347 2 not chiral
dimethyl-4-cxobutanolc
" \Q:N)_H acld
O OH
CH, [2.2-dimethyl4-{4-{(5- .
" ) et taphamis. | 422 | 377 | 2 not chirel
— ic acid
JCLow
HC N
OH
bt [p2dmetyieieqs
15 0 }yl)-ndn:}d.f-blph.,.yu 4332 | 380 2 ot chiral 13
sz_ N
N
CH,
Oy -OH
2.2-dimethyl4-coo-4-4"
CH, /(5.8.7,8-
16 mﬁa,y.["i':)_ 4602 | 399 2 not chiral
O 1,T-biphenyt -y buianc

N

N

T88001/100T OM

EOTIO/HO0TSN/LOd
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Table 1
Exampls
LcMs | LeMs
Entry Structure IUPAC name mz | et time | LCMS | eymihetic | chiraily &7, o} No.
No. MH) | (min) route route w
o Oxy-OH
4-{(5-wor-1,3-
cH, ‘4{ I "
17 CHy |1, rbiphenybayi22- | 4332 | 3s0 | 2 B | notohirel
/©:o dimathyl4-oxobutanoic
| ackd
F N
Oy, -OH
CH, |4-{4'{(5sopropyi-1,3-
1 amino}-
18 o 1,1 biphenyi441-22- | 4572 | 388 | 2 B | notenm
e LS e =
CH,
0 OH
2 2-dimethyl-4-oxo-4-{4"-
1,3-benzoxazol-
10 2 yhominch1.1"bipheryia] 4572 | 385 | 2 B | notchim
ackd
2-({4'{(8-chioro-1,3-
|benzoxazol-2-yi)amino}- trans
20 1,1-biphenyi4- 411 | s | 2 B8 | recemic
{lcarbonyfioyel mixture
carboxyllc acid

[88001/+00T OM

9COFEOAO0TSI/LOd

s
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__Table1
Example
LC-MS | LC-MS
e Structure JUPAC name o oe LOMS | syninatc | By & | 5 00 | jocbog
) | (min) In text
2-{{4"{(6-methoxy-1,3-
banzoxazol-2-yl)amino}- trans
1,1-biphenyl-4- 4572 | 355 2 B racamic
yl}carbonyf)cyciopantane- mibxture
carbaxylic acid
2-({4{(5-fuoro-1,3-
banzoxazol-2-yfamino}- trans
1,1%biphenyt-4- 445.2 3.68 2 B racemic 14
) midure
carboxylic acld
2-{{4'{(5,6-dimethyt-1,3-
benzoxazol-2-yllamino}- trans
1,1"-biphenyl-4- 4554 3.58 1 B racemlc
yilca mixture
carbaxylic acld
2-(14']-(1 .s-ban_bz':uml-a- trans
lylamino)-1,1'-biphanyl4-
Viicarbonyflcyciopertane- 427.3 331 1 8 l'::rmn:
carboxylic-ectd

I8R001/F00T OM

9EOTrLOFU0TS(/.LOd
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__Table 1
Example
LC-MS | LC-MS
LC-MS | synthatic | chiralty & No.
IUPAC name m/z | ret.ime %ee
MH) | (min) method | route route w
2-({4"f(6-mothyi-1,3-
benzoxazol-2-yl)amino}- trans
1,1 4412 388 2 B racemic
yijcarboryl)cyciopantane- mixture
carboxyfic acld
2-{{4"{(6-mathy}-1,3-
)emino} trans
1,1-biphenyl-4- 4412 384 2 B racemic
\yﬂalbmyl.)iy:op-mno- mbxure
‘11mmﬂ,z RRrane
ylaminch1,1-bighenyi4- | 4453 | 341 | 1 B |fromchim o
yijcarbonyl)cyclopentane- mediate)
carboxylic acid
S RAmne
28 yilamino}1,1-biphenyi4- | 4814 | 267 | 1 B [Fmene o
yilcarbonyl)cyclopentane-
carboxylic ackd madiata)

189001/+00T OM.

9£0F10/F00TSN/1LDd

475
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Table 1
Exampie
LC-MS | LC-MS
LC-MS | synthetic | chirality & No.
IUPAC name mz | ret time % oo
Ne. MH) | (min method | routs route w
gn.mmu'-uuw Rrans
yl)emino}-1,1-biphenyt4- | 441.3 | 347 1 B mnmm 80
carboxyfic ackd mediate)
(11R.2R)-2-((4'-[(5M|yl- RRrane
iyamino}-1,1"bipheny4- | 4413 | 3.4a 1 A [(omchimf oo 27
‘urbqyﬂc cid P ;PT::-)
a

{1R.2R)-2{(4{[5~
(trtflucromethyf)-1,3- RR-trans
b | 4w | a5 |1 a  [omehim g
14 o mediate)
SI1R.2R)-2-((4'-[(Mumo- R
|yamino}1,1biphenyl4- | 4452 | 3.3 1] 8 m;n_iﬂnl 00
[carbooryilc acid HPLC)

ISRUDIA00T OM

9E0PLOA00TSN/LDd

A75
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Table 1
Example
LoMs | LeMs
i Structure 1UPAC neme mvz | ot time | LOMS | eymibeti | chirally & | o o o
> (i) | (min) | ™o iy
Oy -0H
(18.28)-2-({4{{8-Muoro-
g Chiral {1/3-benzoazol-2- ;&m
EL] F_Q ylamino}1,1-biphenyl4- | 4452 | 330 | 1 8 | 7%
lylicarbonyf)cyclopentans-
OE\H carbaxylc ackd HPLC)
O OH
! 24{4{(8-methyi-1,3-
| - ) trans
M 1,1"blphenyl4- 4653 [ asr | 1 A | recemic
H'C_Q\l mixturs
N
trans
357 | 1 A | recamic 31
mbdure
s | 1 A | mpeme

188001L/100Z OM

9E0TTO/H00ZSN/LDd
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Table 1
Example
LCMS | LoMS
oy Structure [UPAC nems miz | ot tme | LOMS | eynihotlc| chirlly 81 | Mo,
M) | (i) | ™ot fiorsd
2-((3'-fluoro-4'(8-methaxy
1,3-benzoxazol-2- . trans
37 yiamino}1,1-bipheryi4- | 4752 | 328 | 2 B | moamic
ik yclop xture
carboxylic acld
2-({4'-{(6-chloro-1,3-
- trans
3 | fuoro-1,1-biphanyl4- | 4701 | 377 | 2 8 | racemc
_Q‘i |yfjcarbonyl)cyclopantane- mbeiura
[+ N carboxyllc acid
F
(rmsEante e
3 yDamino}1,1-biphenyt4- | 4633 | 344 | 4 B [fomen™
atontondd | HPLC)
(1R 2 luoro-4'{[5-
(ramz e -
@ y)aminoH-1, 1biphenyi4- | 4633 | 342 | 1 p [fomchinll o
ilcarbonyl)cyclopentane- g!,g)
) acld

188001/+002 OM.

9EOPLO/FO0ZSN/LDd
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Table 1

Fd

IUPAC name

i

chirallty &
routs

in text

“

(1R.ZR)-2({3-fluoro-4'{(6-
methyl-1,3-benzoxazol-2-
yi)amino}-1,1-biphanyi-4-
vilcarbonyl)eyclopentene-
carbanyfic ack

RR-rans
({from chiral

mediate)

15

(1R,2R)-2-{{S"fiuoro-4'{(5-
methyi-1,3-berzaxazol-2-

yamino}-1,1'-biphenyl-4-
ilcarbonyl)oyclopentane-

|carbeorylic ackd

RR-rans
(from chiral

madiate)

(1R 2R}-2-{(3flucro4'{[5-
(trifluoromethyl)-1,3-
banzoxazol-2-yfjamino}-
1,1-biphanyl4-
yi)carbonyflcyclopentane-

{carboxyfic acid

18%001/100Z OM

9E0T10/H00ZSN/1LDd



Yable 1
Example
LoMs | Loms
Entry Structure [UPAC name me | ret tme | LOMS chinlty& |, .| No.
muthod routs described
N> M) | (i) e
Ox OH
i
O CH, 4-{4'(1,3-benzothiazol-2-
yiamino)-1,1-biphanyt4-y1f
44 CH, 2 2-dimethyi4 4312 | 340 1 not chiral 1
l O cxobutancic acid
N
O OH
o, 4-44-{{6-chioro-1,3-
45 CH, 1,1 biphenyl-4-yi}-2,2- 4852 | a7e 1 not chiral
GIQE\ utanolc
- acid
H
OH
4-{4'{(8-mathaxy-1,3- .
CHy F
48 WG, _Q_ cH, ;.1‘-b||!'unyl-4-yl)-2.2- 412 | 340 | 1 not chirel
.l S

188001/+00Z OM

IEOHLO/HO0TSI/AD

120



Table 1
Example
LCMS | LC-MS
Entry Stucture IUPAC name mz ]ret time LCMs chiraity & % o0 No.
No. e | (min) method route dm
oo OH
2,2-dimethyl-4-ox0-4-{4"-
47 (1,3-thiazol-2-ylamino)-1,14 3814 25 1 not chiral 3
biphenyk4-yflbutanoi: acld
4-[4'-(1.3-bul'|mmlud-2-
@ rmeaotyrs W a2 | am | 2 i 8
oxobutanolc acld
Oy OH
_CH, [#H4{(8-chior-1.3-
07" [beruniiii-2-yi)amino}- c
49 j‘\ 1,1 485.1 3.88 2 mbxiure
q/c:a “ oxobutancic acld
OH
4-{4'{(6-methaxy-1,3-
deﬂ. o Jemino}- racemic
50 ,07-1 1,1"-biphenyl-4-yl}-2(2- 4912 325 2 mbdurs
ch~° 8 u axobutanolc acld

188001400 OM

9EOFTO/H00TSN/LDd

£Z/



Table 1
Example
LCMS | LCMS
Entry Structure * IUPAC name mic | et ime | LCMS ohirelty & | o, g {  No.
No. (M) | (min) method route w
(o]
0 -
b\ J-oH 2({4'{(6-chloro-1,3-
benzothlazol-2-yl)amino}- trans
51 1,1"-biphenyl-4- 4831 | 360 1 racemic 19
Ni yijcarbonyl)cyclobutane- mibdure
u carboxylic ack
cf 0 % lou
2-{{4"j(6-chloro-1,3-
Ibanzothiazol-2-y)amino}- trans
52 S 1,1-biphanyl-4- arra | 381 1 racamic
N,—,k yijcarbonyi)cyclopentane- mixure
N carbaxylic acid
Oy, OH
o'cH’ 4-{4'{(5-methaxy-1,3-
CH,  |benzothiazol-2-yf}aminc}
53 QN CH, 1,t-biphenyl4y}22- | 4814 | 333 | 1 not china!
i {dimethyi-4-oxobutancic
oy >
O -OH
o CcH, f.wch-ua-nm-
54 },'_Q_N CHy [ raniamia. | 4782 | 340 | 1 ot chiral
o sj\ﬂ Vi-4-axobutanolc acid

TRBOOT/F00T OM

9EOTLO/F00TSN/LDd

722
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Table 1
Example
LoMs | Loms
EN":_’ Structure IUPAC néime mi | ret. tme m "m dﬂ“ %o d.";i“
(M) | (rin) i
Oy -OH
[  4-{4'{(4-chioro-1,3-
- O CH,  (benzothiazol-2yljamino}-
55 N CH,  [tr-biphonytay22- | 4854 | 3m2 | 1 B | notctiml
¥ A2 ‘
s)\u acid
Oy on
(1R2R)-2-{4'(1.3- RR-4rana
56 . Chiral |4 4 hiphenyt4- a33 | 343 | 4 B m""’" o7
Yilcarbonyfjcyclopentane-
Q_s)\‘.’i carboxyfc ac medista)
)
O "N—0H
. 2-4-{1,3-banzoihluzok-2- ware
57 0 vinmior i Oohemid- | 34 | 348 | 1 B | mcamc
Q—N O pantane- mixture
»\ acld
s N
[+ H
4-{4(8-chioro-1.3-
|benzothlazol-24i)amino} Ic
58 G—Qi (1.1'-th. | 5413 | 407 | 1 B | oo 4
) ackd

188001/700T OM

9€0110/+00TSN/LDd

233
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Table 1
Example
Entry Structure {UPAC nams L(:*MS rt'.c:i LCMS ( aynthetic ( chiralty & % a8 No.
No. MH+) | (min) method | route route dn[:::aﬂ
Oy, OH
2-(2-{4"{(6-chloro-1,3-
50 oazoayieminok | 4re3 | ass | 1 p | meme 5
oxoethyl)pantanoic acki
2-{{4'{(5-meathaxy-1,3-
benzothlazol-2-yl)amino}- trana
80 1,1"biphanyl-4- 4733 342 1 ] racamic
yilcarbonyljeyclopentane- mixture
carhoxyfic acid
OH
H 2-{{4"{(6-nltro-1,3-
H2-yhlamino}- trans
61 1,1"-biphanyl-4- 4882 | 3% 1 B recemic
yllcarbonyl)cyclopentane- mbdure
acd
OH
2-{{4"-{(4-chloro-1,3-
|benzothlazol-2-yl)amino}- trans
62 1,1"-biphenyl4- 4173 | 372 1 B racemic
ynuw.)mﬂopam mbdura

T88001/F00Z OM

9E0TY0/F00TSN/LOd
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Table 1
Example
LCMS | LC-MS
o Structure JUPAC name mt |t tima | LOMS | eviiiolo [chiraly & [ o | Mo
(MH+) | (min) oot
o Ox-OH
4-(4'-{(8-chioro-1,3-
CH; |1,1° d racemic
c|—< ?~ - .
3 i EH. dimethylaminojetiyli4- | 5081 [ 28 1 B pareniung 7
S H F! f ecd
FF OH (irifluoroacetats salt)
Oy, -OH
el dimethylamino)ethyl}
4-{4°-{(5-mathoxy-1,3-
o4 Q WO e [ sz | 242 | 1 | B | Teame
s F f CH, |axobutanolc acid
F: oH (trifluoroecetsate ealt)
F
OH
dimethylamino)ethyl]-
o, cH, [4-{4'{(8-nitro-1,3- ’
& & D ¥ F EH. 1,4-biphenyi4-yiH4- 512 | 282 | 1 B | mime
8 " F—)’E | ackd
£ OH (iriflucroacetate salt)
o % on
2-{{(4'{(8-muthoxy-1,3-
benzothiazol-2-yijaminal trans
é8 1.1 4733 | 341 1 B racamic
LN ,Q— 5‘ pentane- mbxure
o N carboxytic acid

T88001/100T O

90 10/400TSN/1LOd
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_Tabled
Example
LCMS | LoMs
Entry Structure IUPAC name mz | ret. tme | LCMS chialty & | of oo No.
| No. MH) | (min) method routs dm
2-((4{(6-methy-1.3-
. | benzothiazol-2-yijamino}- trana
o7 1,1"biphenyi4- 4573 | 357 | 1 racemio 20
QN yljcarboryl)cyciopantane- mixture
HC s)\n carboxylic ackd
H
2-{{4{(6-athoxy-1.3-
{benznthiazok-2-yfiamino]- : trans
68 1,1-biphenyi4- 474 | 3e4 | 1 racemic
rb mbdure
carbootyllc acid
2-((4-{(6-Muoro-1,3-
banzothiazol-2-yl)amino}- trens
60 1,1-biphonyt4- 4614 | 388 | 1 racemic
yljcal - mixture
carbaxyfic acid
(1R.2R)-2-{{4{(6-chioro-
1,3-banzothiezol-2- RAm.
70 viaminold,1-biphenyi4- | 4774 | 385 | 1 ™ o0
yilcarbonyl)cyclopentane-
carbaxyllc acdd HPLC)

188001/100Z OM

9€0F10/F00TSN/IDd
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Table 1
Example
Lows | Loms
Entry Structure IUPAC nerme mz | ret time chirelly & | o | No.
“ A s
Oy.OH
(18,26)-2-({4-{(8-chioro-
"5 Chirel |1 3 henzothiazol-2- (:a:':""“
M |g yamino}1,1-biphenyi4- | 477.4 | 3.5 pi I
J'§ Viicarbonyficyciopentans- oy
S N carbaxyfic acid
O OH
' CH, (2 dmetyit-t4-(5 -
Ll P, O CH,  [\3hieeobd aminct it 4282 | 214 not chiral 9
o S N
a o Ox,-OH
CH, H"{HMW)-'
n QI Sl - P .
i O |4-cxobutanolc acld
SN
°, OH
(1R.2R)-2-({4{(4.6- R/
fiaro-1,3-benzothiazot 2] Retrans
74 CHiret | faminc-1,1-bipheny4- | 4702 | 3.84 ("":;""' 0| 23
N yijcarboryl)cyclopentane- 1PLE)
F LN carboxylic ackd

188001/100T OM

9€0110/+00TSN/LDd
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Table 1
Exampie
Entry LCMS | LOMS || o ug chirallty & No
Structure IUPAC name mZz |ret ime % o8 "
No. method route described
(MH+) | (min) n et
OH  l(18.28)24u{14.6-cHuoro)
F 1,3 beraothiazol-2- m’;,
75 Chiral [Y)emino}1,1biphenyi4- | 4782 [ 3.5 1 74 24
L Z—N yijcarbonylcyclopentane- prep-
F SLN carboxylic ecid HPLC)
on |3H#-te-chioro-1.3- .
76 1,1-biphanyl4- 4011 | 389 | 2 s mcemic 32
/O:—F\ ylicarbonyl)cycohexane- m
ot 8 ” carboxyllc acld .
o |3H#{(8-mathoxy-1,3-
cls racemid]
™ an 2 mbxure
trans
78 387 1 racemic
mbxdure

188001/400Z OM

9£0810/400ZS/LDd
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Table 1

Example
- v U [ [ OO e P W B
No. (M) | () | MoEh0d routa | *9° descrioed
9 on
. (18.25)-2-(4"{(4,8fuoro) 85ams
75 ]5 aminatt t-onaryis- | 4702 | 385 | 1 (fomchiral) 7, | 24
N Chiral | 1 orbonylicyciopentane- prep-
3 HPLC)
B)\N carbourylic acid
oH [Hi4-(8-chioro-1.3-
banzoth
78 1,1 biphanyi4- 411 | ame | 2 cle racomic 32
o o
of 8 N |carboxylic acld .
o |3-H4{(8-mathaxy-1.3-
. benzothiazol-2-ylaminc- s racemid
” i 1,1biphenyl-4- 4872 | 311 2 ”
H’Qo g ‘yllmrbonyi:y:dmnm
N {carbenylic
OYoH
H 2{(4'-{Jo-{rifiuoromethaoocy)-
F>{ 1,3-benzothiazo-2- trans
78 |F O_Q" ‘thnlmH.f-MplulyH- 5273 | 38r | 1 racemic
icarbonyTjcyclopentane- mixhure
J\ carbaxyilc eck

188001/¥00C OM

9C0FI0/M00TSD/ LD

125



8IT

Table 1
LcMs | LoMs Example
LC-MS | aynthetc | chiraity & | o, No.
E PAC miz | ret time o g
No. Btructurs JUPAG nama ey | oy | method routs deacrbe
(1R,2R)-2-({4"-{(6-floro- RR-trans
e M, biphenyk4- | 4614 | 383 | 1 (from chi
yhaminoH-, 1 i
™ |¥ilcarbonyl)cyciopentane- m)
lcarboxylic acid
O, -OH )
(1R.2R)-24{4-{(B-methyi- R.R-trans
ot 1 bphenyt4- | 4574 | as? [ 1 (from
80 H,c—th Chr |FiEMINOL-1, m)
8 H {carboxylic acid
Oy -OH
. (18,25)-2{4-{(8-fuoro- 85 tens
* Chirel 11,3-benzothiazol-2- rom chirel
81 ylamino}1,1-biphanyi4- | 4813 | 355 | 1 g
F‘Q‘j’\ yilcarbonyl)eyciopantane- HPLC)
8 N carboxylic acld
Oy OH
(18,28)-2-({4'{(6-methyt- ,5-rans
1,3-banzothiszob2-
a2 amino}1, I"biphenyl4- | 4574 | as7 | 1 "“’;"':""‘
"=°'< }‘i Chiral yijcarbonyflcyclopentans- iy
s n {carboxyfic actd

IS8001/¥00Z OM

9£0F10/100TS1/.LOd
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Table 1
LoMs | LoMs Example
Entry Structure IUPAC nams mz | ret time| LCMS chirabty &) o cg| No-
No. (MHe) | (min) | ™ethod routa doaced
° OH
[2-{{4'{(4,6-d¥oro-1,3-
)amino}- {rans
83 1,1biphenyl4- 403 | 412 | 1 racemic 2
& iyl)carbonyl)cyciopentans- mbdure
F |carbaxylic ack
s” N
O,
OH
X 2-{4{(d-methy’-1,3-
ibanzothiazol-2-yl)amino}- trans
84 Hy 1,1-biphenyl4- 4513 aan 1 racamic
pentane- mbdura
g_ carboxylle acld
é[s N
OH  [2-@i5-Muoro-13-
b h 2-y!)yami trans
85 1,1-bipheny4- 4613 | 388 | 1 racemic 16
ilcarbony mixhare
N)-N carboxylic ecld
F
F: 24(4-{[6-{trifuoromethyi)-
1,3-benzothiazol-2- trana
(7] yilamino}-1,1-biphenyi4- | 5113 | 427 | 1 racamic 17
ylcarbonylleyclopentane- mbdure
carboxyilc ackd

1880011002 OM

9E0FIQ/HOTSN/ LD



Table 1
Example
LC-MS | LC-MS
LC-MS | synthetic | chirallty & No.
IUPAC name m/z | ret time % a8
M) | (min) method | routa route ducrlbedln e
[2-{{4'{(5-chioro-1,3-
benzothiazol-2-yl}amino}- trane
1,1biphenyl-4- 4172 378 1 B racemic
ylcarbonyl mbdure
carboxylic acid
2-{{4{(8,7-dimethyt1,3-
bemzothiazol-2-yl)amino} trana
1,1biphenyl-4- 4713 | 370 1 B racemic
yl)carbonyl, mixhure
carhaxylic ackd
2-{(4'{[8-(methyleutfonyl)-
1.3-benzothlazol-2- trans
yllamino)-1,1-biphenyt4- | 5212 3.60 1 B racemic
yl)oarbonylicycl it
carboxyfic ack

188001/#00T OM

9£0¥1.0/+00ZSN/1Dd
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Tabled1
Example
LC-MS | LCMS
Etry Structure IUPAG name miz | ot ting | LOMS | ovhetic | chimBy & | o o | o o
(MH+) | (min) n taxt
2-({4'{(5.8-dmathyi-1,3-
banzothlazol-2-yfamino}- trana
90 1,1-biphenyl-4- 4713 | 365 1 B racemic
ylicarbonyl)cyclopantane- mbdure
|carboxylic acid
4-{4"-(6-othoxy-1,3-
benzothlazol-2-yl)amino}
91 RE 4752 347 1 B not chiral
acid
4-{4'{(6-luoro-1,3~
(benzothiazol-2-yi)amino}-
92 1,1-biphenyl-441}-2,2- 4402 348 1 B not chiral
dimethyl-4-oxobutanole
ackl
2-{{4'(5,7-dftuoro-1,3-
|banzothlazol-2-yNamino}- trans
3 F. 1,1-biphenyl-4- 4792 ar 1 B racemic 28
S picubonyoycoperisne- g
s carboxylic acid

I88001/+00T OM

9E0T10/00TSI/LDd
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Table 1
Stucture LC-MS Example
o WPAC name Lﬂa ret. time synthetic | chirally & ( . No.
- (MH#) | (min) route routo L] dm
[+)
OH
‘}’ 2-({4'{(6-chloro-1,3-
benzothiazol-2-yl)amino}- rare
“ 1.1"-biphenyl4- 492 | 370 B | racomt
N fcarb N4 b e o
,@:?-u carboxytc ackd mixturs
ct s
Q
Y-oH
3 (1R2R)-2{(4-15-
(trifluoromathyf)-1,3- R
» Chiral ‘1,1-4,“;.,,1.4_‘[' minok- | 5114 | sa2 A (fm'mhl %
R > yilcarbonyfloyciopantans- e
F N N carbaxytic acid
F
[*)
OH
2-14'{1,3-berzothiazol-2- -
" mmrbx;nlwwwm- 4152 | 321 ) racamic
@:}_” carbaxyllc ackd mixture

T88001/400T OM

9E0F10/H00ZSN/1Dd
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Table 1
BExample
LC-MS | LC-MS
Entry Structure IUPAC name mi | rot tima | LOMS chirafity & [ of oo [ , No-
- e Ml
2-{(4"{(6-chioro-1,3-
b trans
1,1-biphenyl-4- 4912 3.80 1 racemic
yijcarbonyl)cycohexane- mixture
carboxylic acld
2-{{4'{{4-mathyi-1,3-
benznthiazol-2-yl)amino}- trans
1,1"-biphenyl-4- 4292 349 1 racamic
! 8- mixture
|carboxylic acki
OH
2-{{4"{{B-methaxy-1,3-
] :rﬂﬁwm-ﬂm} 4452 a7 1 i
N g o
H,c-o/@s H

T88001/+00T OM

9E0FT000TS/LDd
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Table 1

Example
LCMS | LoMS
Entry IUPAC name mk | ot tme synthelic | chirally & o o} MNo.
No. (MH) | (min) route routs m
[)
$-OH
2-{{4'{(5,7-dHluoro-1,3-
benzothiazol-2-yljemincl- trans
100 |F. N 1,1"-biphenyl-4- 4511 | 353 B racamic
Q[). yllcarbonyt mbdure
] carboxylic ackd
F
A-oH
2-{{4'}(4,8-GMuoro-1,3-
benzothiazo-2-yl)amino} trans
101 F 1, biphenyi4- 4511 | 341 B racamic
yiicarbanyf)cyclopropane- mbdure
N). carboxylic acld
F S
2-4{1,S-beracthlazol2- s
102 mﬂ: a2 | sz 8 | racemc
carbaxyfic ackd mbxure

188001/F00T OM

9€0110/+00TS/LDd
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Table 1
Example
cMS
Entry Structure 1UPAC name Lo [t | LOMS | syt | chraity & f o o | No.
No. (MH) | (min) mathod | route routs d.l.n::td
%-on
2-{{4{(6-methoxy-13- i
benzothiazol-2-yljamino}- trans
103 1,1biphenyH4- 4502 | 342 1 B | mcemic
foss == =
HC~g 8 H ‘
°§,ou
{ 2-{{4{(4-msthyH-1,3-
benzothiazol-2-yi)amino]}- trans
104 cH, 1,1-blphenyl-4- 4432 | ars 1 B racemic
N ylicarbonyl)cyclobutane- mbdure
S =
s
o °\_¢OH
A 1R 2R)-2~({4-{(8-lsopropy}

HG gs—wﬁm Aiid
105 c)_Qi Chival |yfamino} 1,1 bipheryi4- | 4853 | 431 | 1 a [t ohiel g
yllcarbonyf)cyclopentane-

H’ 5N carbaxylic ackd mediats)

Oy-oH
H 2-({4{{B-chioro-1,3-
benzothiazol-2-ylyamino}-31 trans
108 q—Q fuoro-1, 1*biphenyl-4- 451 | 391 2 B | racemkc
i Yicarbonyficyciopentane- mbxure
[ u carboxylic acld
F

188001/¥00T OM

9E0F10/+00TSN/LDd
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Table 1
Example
LC-MS | LCMS
Entry LC-M8 chirality & No.
IUPAC name m/z | ret.time %
No. e | miny | ethod routs e delsu'lbsd
n taxt
2-({3"-fluoro-4'-§(8-methaxy
1,3-banzothiazol-2- trans
107 p—Q |yDamino}-1,1*biphenyt4- | 4611 | 23.77 2 racemic
HC J‘L yijcarbonyfcyclopentane- mixiure
S carboxyic ackd
(1R.2R)-2-{{4{{6~chioro-
1,3-benzothlazoi-2- ! R,R-trans
108 ‘fm‘““""‘"" 4853 | 4m 1 (romatial »00 | 18
yi)wbuwlrgoponhn& madiate)
\umh
(1R.2R)-2-{{3"foro-4{(6- :
\n-nm;gl(.g&mm; ml
108 2-yljaminl-1,1'biphenyt4| 4813 | 356 1 i | €@ 8
yllcarbonyl)cyclopentene-
carbaxylic ackd mediate)

188001/r00T OM

9E0FIO/P00TSN/LOd
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Table 1
g Examplo
LC-MS | LCMS
Entry Structure IUPAC name m/z | rettime LCMS | aynthatic | chirally & % o0 No.
No. MHY) | (min) method | routs routs d}-u‘bad
In taxt
2-{14'(1,3-benzothiezol-2-
ylamino)-3*fluoro-1,1% trans
110 biphenyl-4- 4814 3.80 1 a racernlc
yllcal mixture
carboxylic acld
(IR2R)-2-{{4-4.8-
diftuoco-1, R,R-trans
yl)amino}-3*-fluoro-1,1- (from chiral|
111 biphenyl<4- 4072 n 1 B prep- >89
vilcarbonyl)cyclopentene- HPLC)
rb acd
(18.25)2-{#" W
13&“@2— §,S-trans
12 ;‘rh)""l S Mo - werz | am | 4 B ""’:_"p_""' 05
HPLC)
carboxyllc acd

188001/+00Z OM

9E0FL0/POUTS/LDd
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Table 4
Exam|
LCMS | LoMs ally & oy
Entry Btructu IUPAC nams mi | et time | LOMS %eo| Mo
No. ro M) | (min) method routs i
o O OR
H (1R, 2R)-2-{{3"fluoro-4'{[8-
E (trifluoromstiyl)-1,3- ;.BR-:;;I
m
13 F_)_Q Tk | w03 | 429 | 1 m el g7
F i Chiral vi mediats)
SN I carboxyllc acid
OH  |(1R,2R)-2+{{3"fluoro-4'{(5-
fluoro-1,3-banzothiazot-2- o e
114 s yhamino}1,T-biphenyi4- | 4783 | 410 | 1 | 80
i ne-
F/©:N'>_H o carboxylic ackd mediet)
(1R 2R)-2-((3-luoro-4'{(4- RRame
cl methyl-1,3-benzothlazol-2-
15 & yamino}-1,-biphenyi4- | 4753 | 367 | 1 (om il 83 | 21
& Vijcarbonyl)cyciopentane- mediats)
5 carboxylic acid

188001007 OM

9E0FI0/H00TSI/ LD
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Table 1
BExample
LCMS | LCMS
Entry Structure IUPAC name mz | ret time | LCMS chiraflly & { of oq [ _No.
No. oy |y | method route descrbed
(1R 2R)-2{{4{{5-chloro-
1,3-banzothiazoi2- RR-trans
118 HlaminolS Moo~ | 452 | 385 | 1 (fom chiral 0g
yljcarbonyl)cyclopentane- mediate
carboxylic acid .
R 2R)-24(@3-Muoro-4-{(6-
. gm{iﬁmﬁlm&- R'M"."
17 [vheminc}1, bipheryi4- | 4703 | 284 | 1 (from el g5 | 26
Jeyclapentana- )
(1R.2R)-2+{3-Muoro-4-{(6-
Imetini-1,3-beraothiazol-2- m
118 yaminol1,1-bphenyt4- | 4753 | 371 | 1 I At I
e HPLC)

18800T/400Z OMA

9E0HT0/H00TSI/ LD
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_Tabled
Example
LcMs | Loms
Bntry Structure IUPAC name miz | ot tma | FOMS | mithati) chilly & | | No.
(o) | (min) | o i
-oH
(R2R)-2{{4{(5,7-
dlmdhy}d . R,R-trens
19 e 2yDemiml 3 o141 | 4a05 | 386 | 1 A (tremchinl g
\EE[N‘%N cinl  |ylosbomylicycopentane- maats)
S F Jcarboxylic acid
Hy
R OH
(1R2R)-2-({4"{(5,7-
Chisi  |cHhioro-1, RR-uns
120 | N ;m—ﬂuwth 4072 384 1 A WM &
\;Is%u lylcarbonyljcyciopantens- madiats)
carbaxyllc ackd
F
[+
OH (1R, 2R)-2-{(3"foro-4'-{5-
(triffuoromethyl)-1,3- RR-trana
2| O itk 501 | ago | 1 A [(omchiel g
F_)/Q?‘ 'Y ) madtate)
d carboxytic acd

IBS00T/00T OM

9EOT IO/ 00TSNI/LOd

74z



€1

Table 1
Example
LCMS | LCMS
Y Structurs 1UPAC name iz |t tima | LOMS | aymhotc | chislly & | o o [ No.
(MH#) | (min) et
ovOH
H (1R,2R)-24(3"fluoro-4'{[6-
F _[ Chiral (trifiuoromethaxy)-1,3- R,R+rans
122 FOQi v ooty ek | 5453 | ams | 1 A [fomactiel o5 | 25
8 “ i ne- madiate)
£ carboxylic ackd
)
OH
2-{{3"-fluoro-4'{(6-m
1,3-berzothlazol-2- trans
123 yl)amino}-1,1biphenyi4- | 4772 354 1 A racemic
,0:'3_ yllcarbonyl)cycliobutane- mibdure
RyC~g 8 N F
%-on
C 2-{[4'{1,3-benzothiazol-2-
ylamino)-3-fiuoro-1,1'- trans
124 biphery4- 4471 | 358 1 A | racemic
N mixture
> orc
s F

TRY00L/F0T OM

9£0F10/+00Z8/1/LDd
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Table 1
Example
LC-MS | LC-MS
Entry Struciure [UPAC name mx | ret time | LOMS chimly 8 | o og| No.
No. MH) | (min) method route d:t;l:ed
OH
2{14(1,
ylamino)-3'-fluoro-1,1*- trans
125 |biphenyl-4- 4332 331 1 racamic
N rbory prop: mixure
-]
k OH
2-{{3"fluoro-4'-{(8-msthoxy]
1,3-benzothiazol-2- trana
120 yi)amino}-1,1-biphenyi4- | 4832 347 1 racamic
,@r&_ {ylicarbanyl)cyciopropene- mixiure
Heo Ray I carboxyllc ackd
OYOH .
A (1R, 2R)-2-({3"-fluoro-4'-{(6- RR4
Hyf Isopropyi-1,3-benzothiazol- (from chira
127 ¢ i Chiral |2f)amino}-1,1'-biphenyl-4{ 503.3 448 1 Inter- 20
Hy o wmmn.- mediate)
E
24{{3"-fluoro-4'{{6-fiuoro-
1,3-banzothiazol-2- trans
|vi)amino}-1,-biphenyi4- | 4793 { 385 1 racemic
yljcarbomyl)cyclopentane- mibxure

188001/F00T O

9C0FI0/#00TSN/LDd
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Table 1
LC-MS Example
Entry Btructure IUPAC neme gl P sythetic | chiraiy & No.
%
No. o) | twin) rote | roue || described
Intext
0,
OH
T legmorosge-
(trtfiuoromathyl)-1,3- trans
129 1,1-biphenyi4 - 5203 | 389 A racamic
F>'D~:F\u Yicarbonyfjoyoio bdure
F ! E lcarbaxylic acid
H -
4-{4'4(6-chloro-1,3-
benzothlezol-2-yl)amino}-3Y
130 G—Q fluor-1,1-biphenyl-4-yi- 4] 5502 | 4.13 A ":n‘"?
,J\ o022 m
N {phenylethyfbutancic acld
HQ Oy-0H
H (1R2R)-2-{{3"fluoro-4'{(6- wo R.R-trane-
mm.a-bummma- . cydio-
121 F—Ql vhamino}bipheny-4- 13| 2 NA |, Pe 34
s X chiel yIXhydroxy)-methyll- 3_15 thv‘rrn;hl
£ acki mediats)

TS800T/HOUT OM.

9E0+10/400ZS/1LDd
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WO 2004/100881 PCT/US200.4/014036

[382] By using the mathods descrihed above and by selecting tha sppropriste starting materiels, other
compounds of the invention can be made and are iltustrated in ‘Tshle 2 below.

Tahle 2

No.
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WO 2004/100881 PCT/US2004/014036
E;':’ Structure
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” ®
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ﬁ‘&:” Structure
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Methods of Use

[384] When introducing elements of the present invention or the prefexred embodiment(s) thereof, the
lrticlfa'\,""ln,""lha."and“nid"mim;hdtomunﬂmthmammormonofﬂnelﬂnm
The terms “compriging,” “incinding,” and “having™ are intended to be inchisive and mean that there
may be additions] elementy other than the listed elements,

[385] The term “subject” a5 used berein inclndes mammals (a.g., Inmans and animals).

[386] The term “trestmentt” includes any process, action, applicetion, tharapy, ar the like, wherein a
subject, inchiding a lumman being, is provided medical aid with the object of improving the subject’s
candition, directly or indirectly, or alowing the progression of a condrtion or disorder in the subject.
[387] The term: “combinstion therapy™ or “co-therapy”™ means the administration of two or more
therapeutic agents to treat an obess condition and/or disarder. Such administration encompasses co-
administration of two or more therapeutic agants in a substantially sinmultanecus matmer, such as in a
single capsule having a fixed ratio of active ingredients or in multiple, sepamate capsules for each
inhibitor agent. Fn addition, such administration encompasses use of each type of therapeutic agent in
a sequential manner.

[388) Ths phrase "thempouticaily effiective™ means the amonnt of each agent administered that will
achieve the goal of improvement in an obesa condition ar disorder severity, while avoiding ar
Ininimizing adverse gide effects associated with the given therapeotic tregtmeant.

148



/N

WO 2004/100881 PCT/US2004/014036

[389] The term “pharmaceutically acceptable™ mesns that the subject item is appropriate for usc ina
pharmaceutical product.

[390] The compounds of Farmmla (T) , Formmla (fa), and Fornmia (Ib) of this invention are expected
to be valuable es thempeutic aganta. Accordingly, an embodiment of this invention includes 2 method
of treating the various conditions in a patient (including mammats) which comprises edministering to
said pationt 8 composition containing an amount of the componnd of Formule (T) , Formula (Is), or
Formula (Ib) that is effective in treating the target condition.

[391] Ax object of this invention is to provide methods for tresting obesity and inducing weight loss
in an individual by administratinn of a compound of the invention, The method of the invertion
comprises administering to an individual a therapeutically effective amount of at least one compound
of the invention, or a prodrug thereof, which is sufficient to induce weight loss. The invention finther
compris a method of preventing weight gain in an individnsl by administering an smount of at legst
ons compound of the invantion, or a prodrug thereof, which is sufficient to prevent weight gain.
[392] The present invention also relates to the uss of the compounds of this invention for the
treatment of obesity-relatod diseases including associated dyslipidemia and other obesjty- and
overweight-related complications such as, for example, cholesterol gallstones, gallbladder disesse,
gout, cancer (o.g., colon, rectum, prostate, breast, ovary, endometrium, carvix, gallbladder, and
bile duct), menstrual shnormalities, infertility, polycystic ovaries, ostecarthritis, and sleop apnes,
as well as for a oumber of other pharmacentical uses aseociated therewith, such as the regnlation
of appetite and food intake, dyalipidemia, hypeririglyceridemis, Syndrome X, type 2 dicbetes
(non-insulin-dependent diabetes), atherosclerotic discases such aa heart failure, hyperlipidamia,
hypercholesteremia, low HDL levels, hypertension, cardiovascular disease (including
atherosclerosis, coronary heart digease, coronary artery dissase, 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, regulation
of insulin sensitivity, inflammatory response, plasma triglycerides, HDL, LDL and cholegteral
levela and the like,

(393] Compounds of Formmula (I) , Formulsa (fa), or Forrmda (Tb) may be administered alone or in
combination with one or more additional thevapeutic agents. Combination therapy inchides
administration of a single pharmaceutical dosuge fornmlation which contains & compound of Farmula
(D , Formmla (Ja), or Foromla {Tb) end one or more additionsl therapeutic agants, as well as
administration of the compound of Formmula (T) , Fornula (1a), or Farmula (Tb) and each additional
therspeutic agents in its own separute pharmaceutical dosage formmlation. For example, a compound
of Farmuia (I}, Formula (fis), or Formuis (Tb) end a therapeutic agant may be administered to the
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patient together in 4 xingle oral dosage composition such as a tahlet or capsule, or each agent may be
administered in separate oral dosage formmistions.

{394] Where separate doasge formmlations sre used, the compound of Formmula (T) , Farmula (f2), or
Fornmia (Tb) end one or more additional therapeutic agents may be administered at easentislly the
same time {(&.g., concumrently) or at separately staggered times (e.g,, sequentially).

[395) For example, the compounds of Farmula (T) , Formmula (f2), or Formula (T5) may be used in
combination with other therapies and drugs nseful for the treatment of obesity. For example, anti-
obesity drugs include -3 agonists such as CL~316,243; CB-1 antagonists; neuropeptide Y5 inhibitors;
appetite suppressents, such as, for exanple, sibutramins (Mecidiz); and Yipase inhibitors, such as, for
example, orlistat (Xenical). Tho compounds of the present invention may also be administersd in
combinstion with a drag compound that modulates digestion and/or metabolizm such as drugs that
modnlete thermogenesia, lipolysis, gut motility, fat absarption, and satiety.

[396) In addition, the compounds of Formula (I) , Fornmla (Ia), or Formula (Ib) may be administered
in combination with ane or mare of the following agents for the treatment of disbetes or diabetes-
related disordars including PPAR ligands (agonists, antagonists), insulin secretagogues, for example,
be administered priar to, concurrently with, ar following administration of the compounds of the

of insulin. PPAR ligands mey include agonists and/or antagonists of amy of the PPAR receptors or
cambinations theraof. Far example, PPAR ligands may include ligands of PPAR-a, PPAR-y, FPAR-
& or any combination of two ar three of the receptors of PPAR. PPAR ligands include, for example,
glimopiride, chlorpropamide, tolbutamide, and glipizide. a-giucogidass inhibitors that may be useful
in treating dizbetrs when administered with 2 compound of the invention inchids acarbose, miglital,
and vogliboge, Insulin sensitizers that may be useful in treating diabetes include PPAR-y agomists
such as the glitazones (e.g., troglitazone, pioglitezons, englitazons, MCC-555, rosiglitazons, and the
like) and other thiszolidinedione and non-thiszolidinedions compounds; biguanides such as
motformin and phenformin; protein tyrosine phosphatase-1B (PTP-1B) inhibitors; dipeptidyl
peptidase IV (DPP-IV) inbibitors, and 11beta-HSD inhibitors. Hepatic glucose output lowering
compounds that may be usefil in treating disbetes when adminigtered with a componnd of the
invemtion inchude glucagon anatgonists and metformin, such as Glucophage and Glucophage XR.
Insulin secretagogues that may be useful in treating disbetes when administered with a compound of
the invention jnchude sulfonylures and non-sulforylurea drugs: GLP-1, GIP, PACAP, gocretin, and
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glipizide. GLP-1 includes derivatives of GLP-] with longer half-lives than native GLP-1, such as, for
example, futty-acid derivatized GLP-1 and exendin.

[397] Compounds of the invention may also be used in methods of the invention in combinstion with
drugs commonly nsed 1o treat lipid disorders in patients, Such drugs incinde, but are not limited to,
HMG-CoA reductase inhibitors, nicotinic acid, fatty acid lowering compounds (e.g., acipnimox); lipid
lowering drugs (e.g., stanol csters, sterol glytosides such as tiqueside, and azetidinones such as
ezetimibe), ACAT inhibitors (such as avasimibe), bile acid saquegtrants, bile acid reuptale: inhibitors,
inhihitors include, for exemple, lovastatin, simvastatin, pravastatin, fluvastetin, atorvastatin, rivestatin,
fenofibrate, bezafibrate, ciprofibrate, beclofibrate, etofibrate, and gemfibrozil. Sequestrents inchude,
for example, cholestyramine, colestipol, and dialkylaminoalkyl decivatives of & cross-linked dextran.
[398] Compounds of the intvention may also be used in combination with snti-hypertensive drogs,
such es, for exampla, P-blockers and ACR inhibitora. Examples of additional anti-irypertensive agents
for use in combination with the compounds of the present invenation inchude calcium channel blockers
(L-type and T-types; e.g,, diltiszem, verepamil, nifedipine, amlodipine and mybefradil), diuretics (c.g.
chlarthalidons, furosemide, mmeclimine, bumstsnide, trismirenene, amiloride, spironclectones), renin
inhibitors, ACE inhibitors (e.g., captopril, 20fencpril, fosinopril, enalapril, ceranopril, cilazopril,
delapril, pantopril, quinepril, remiperil, lisinopril), AT-1 receptor antegonists (e.8., losartan, irbesartan,
valsartam), ET receptor aningonists (e.g, sitaxsentan, atrsentan, neartral endopeptidase (NEF) ;
inhibitors, vasopepaidase inhibitors (dual NEP-ACRE inhibitors) (e.g., omapairilat and gemopairilat),
and nitrates,

[399] The compounds of Farmmila (T) , Formule (18), and Formmla (Ib) may elso be utilized, in free
base firm or in composttions, az well as in research and disgnostios or as smalytical refarence
standards, and the like, which are well inown in the art, Therefore, the present invention inclndes
mpodﬁmswhid:mmpxindofminutmﬁrmdm:ﬁaﬂiwmoﬁwundof
Formula (1) , Formmla (Ia), or Fornmla (Th), ar e salt, or ester thereof. An inext carrier is any material
which doss not interact with the compound to be carried and which lands sapport, means of
conveyance, bulk, traceable material, and the like to the compound to be carried. An effective amount
of the compound is that amount which produces a result or exects sn influsnice on the particulsr
procedre being performed.
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[400] )t i3 anticipated thet prodrug farms of the compounds of this invention will prove useful in
certain circumstonces, and such compounds are alao intended to fall within the acope of the invention.
Prodrug forms may have advantages over the pareat compounds exemplified herein, in that they are
better abacrbed, batter distributed, more readily penetrate the central nervous system, are maore slowly
metabolized ar cleared, etc. Prodrug forms may also have farmulation advantages in terms of
crystallinity or water solubility. For example, compounds of the invention having ane or more
hydroxyl groups may be canverted to esters ar carbonates bearing one or more carboxyl, hydroxyl or
amino groups, which are hydrolyzed at physiological pH values or are clesved by endoganous
egterases or lipases int 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 incarporated herein by reference in thair entirety, and references therein).

|401] Based on the above tests, or other well known assays used to determine the efficacy for
treatment of conditions identified above in mammalg, 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 lugredient to be administered in the treatment of one of these conditions
can vary widely according to such considamtions as the particular compound and dosage unit
amployed, the mode of administration, the period of treatment, the age and sex of the patiant
treated, and the nature and extent of the condition treated.

[402] The total amount of the active ingredient to be adminigtered may generally range from
about 0.001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to about 200
mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to about 1500 mg of
active ingredient, and may be administered one or more times per day. The daily dosage for
administration by injection, including intravenous, intrammscular, scheutaneous, and parenteral
injections, and use of infosion techniques may be fram sbout 0.01 to about 200 mg/kg. The daily
rectal dosage regimen may be from 0.01 to 200 mg/kg of total body weight. The transdarmal
concentration may be that required to maintain a daily dose of from 0.01 to 200 mg/kg.

[403] Of course, the specific initial and contining dosage regimen for each patient will vary
according to the nature and sovarity of the condition ag detarmrined by the sttending diagnosticien, the
activity of the specific compound employed, the age of the patient, the diet of the patient, time of
administration, routs of administration, rate of excretion of the drug, drug combinations, end the like.
The desired mode of treatment and number of doses of a compound of the present invention or a
pharmacentically accepinble salt thereof may be ascertained by those skilled in the &zt using
conventional treatment tests.
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[404] The compounds of this invention may be utilized to achieve the desired pharmacologica] effect
by administration to a subject in need thereof in an appropriately formulated pharmacentical
composition. A subject, for exemple, may be a memmal, including a human, in need of treatment for
a particular condition or disease. Tharefore, the present invention includes pharmaceutical
compositions which are comprised of a pharmaceutically accepteble carrier and a pharmaceautically
effective amount of a compound identified by the methods described herein, or a pharmacentically
acceptable solt or ester thereof, A pharmaceutically accepteble carrier is any carvier which is
relatively non-toxic and mnocuons to a patient at concentrations consistent with effiective activity of
the active ingredient so thet any gide effects ascribable to the carrier do not vitiste the benaficial
effiects of the active ingrediont, A pharmaceutically effective amount of e compound is that amount
which produces a result or exerts an influence an the particnlar condition being treated. The
compounds identified by the methods described herein may be administered with a pharmaceuticaily-
immediate and timed release preparmations, arally, parentarally, topically, or the like.

[405] Fmaﬂaﬂmﬁ:ﬁﬁ@ﬁemﬂmbﬁrmﬂﬂdiﬂomﬁdmﬁmﬁdmﬁm
such ag, for example, capsles, pills, tablets, troches, lozenges, melts, powdens, solutions, suspensions,
or emnlsions, and may be prepared according to methods known to the art for the mamifectire of
pharmaceutical compositions. The solid unit dosage forms may be a capsule which can be of the
ordinary hard- or soft-shalled gelatin type confaining, for example, surfactants, lubsicants, and inert
fillers such as lactose, sucrose, calcium phosphate, and comn starch.

[406] In another embodiment, the compounds of this invention may be tableted with conventional
tablet bases such ag lacioss, sucrose, and comatarch in combination with binders such as scacis,
carnstarch, or gelatin; disintegrating agents intended to assist the break-up and dissolution of the tablet
intended to improve the fiow of tablet gramlation and to prevent the adhegion of tshiet material to the
surfisces of the tablet dies and punches, for example, talc, stearic acid, or magnesium, calcium or zino
stearate; dyes; coloring agents; and flavaring agents intended to enhance the aesthetic qualities of the
tablats and maks them maore acceptahle to the patient. Sutishle excipients for use in oral liquid dosage
forms include dituents such as water and alcchols, for example, ethanol, benzyl alcohol, and
polyethylene alcohols, either with or without the addition of a pharmaceutically acceptable surfactant,
mmmummhgm.vmmmmbemu'mcw
otherwise modify the physical form of the dosage unit. For instance tablets, pills or capsules may be
coated with shellac, gugar or both,

[407] Dispersible powders and gramiles are suitable for the preparation of an aqueous suspension.
They provide the active ingredient in admixtare with a dispersing or wetting agent, a suspending
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agent, and one or more preservatives. Suiteble dispersing or wetting agents and suspending agents are
exemplified by those already mentionad above. Additional excipients, for example, thosse sweetening,
flavoring and colaring agents described above, may 2lso be present.

[408] The pharmaceutical compositions of this invention may also be in the form of oil-in-water
emulgions. The oily phase may be a vegetsble cil such as Equid pamffin ar & mixture of vegetable
oils. Suitshle emulsifying agents may be (1) naturally cocnrring gums such as gum acacis and gum
tragacanth, (2) naturally occurring phoephatides such as 8oy bean and lecithin, (3) estess or partisl
esters derived from fatty acids and heodtol anhrydrides, for example, sarbitan mongoleate, and (4)
condensation products of sid partial esters with athylens oxide, for example, polyoxyethylene
sarbitan monooleate. The emulsions may slso contain sweetenting and favoring agents.

[409] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil sach
a3, for exemple, amchis cil, olive oil, sesame oil, or coconut oil; or in & mineral oil such as liquid
paraffin. The oily suspensions may contain & thickening agent such as, for exampls, beeswax, hard
paraffin, ar cetyl alcohol. The suspensions may also contain one or more prescrvatives, for example,
ethyl ar n-propy] p-hydrotybenzoate; ane ar mote coloring agents; ane or more flavoring agents; and
Qe or more sweslaning agents such as gnarose or sacchari,

[410] Syrups and elixirs may be fornmmulated with sweetening agents such as, for example, glycerol,
propylene glyocol, sorbitol, ar sucrose. Such fornmiations may also contain a daomilcent, snd

[411] The compounds of this invention may also be admiristered parenteraily, that is,
subcutaneously, intravenously, intramusculsrly, or interperitoneally, as injectable dogages of the
compound in a physiologically acoeptable diluent with a pharmaceutical carrier which mey be a sterile
liquid or mixture of liquids such as water, salins, squecns dextrose and related sugar solutions; an
alcohol such as ethanol, isopropanol, or hexadecyl alcohol; glycols such as propylens glycol or
polyetirylens giycol; glycervl ketals soch as 2,2-dimethryl-1,1-dioxolane-4-methanol, ethers such as
poly(cthylenegiycal) 400; an oil; a fatty acid; e fatty acid ester or glyceride; or an acetylated futty acid
glycarids with or without the addition of a pharmaceatically ecceptable surfactant such as 2 soap ara
detergent, suspending agent such a3 pectin, carbomers, methycellulose,
hydroxypropyimethyicellnlose, or carboxymethylcelluloss, or emulaifying agent and other
pharmaceutical adjuvands.

[412]) Dlustrative of cils which can be used in the parenteral formulations of this invention are those
of petroleum, enimal, vegstable, or synthetic arigin, for example, pearut oil, soybean ofl, sesame ofl,
cottanseed oil, com oil, olive oil, petrolatam, and mineral oil. Suitable fatty acids inchude oleic acid,
stearic acid, and isostearic acid. Suitable fitty acid esters are, for example, ethyl oleate and isopropyl
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myristate. Suitable soaps include fiity alkeli meta), smmonium, and triethbanolamine salts and suitable
detergents include cationic detergents, for example, dimethyl dislkyl ammonium halides, alkyl
pyridinium halides, and alkylamine acetates; anicnic detergents, for example, alkyl, aryl, and olefin
sulfonates, alkyl, olefin, ether, and monogiyceride sulfites, and salfosuccinates; aonionic detergents,
for oxample, fatty amine oxides, faity acid alkanolamides, and polyoxyetirylenepolypropylens
copalymers; and amphoteric detergents, for example, alkyl-beta-aminopropionates, and 2-
alkylimidazoline querternary smmonium galts, as well as mixhires.

[413] The parenteral compositions of this invention may typically contain from sbout 0.5% to sbout
25% by weight of the active ingredient in solution. Preservatives and buffiers may also be used
advaniageonaly. In arder to minimize or eliminate joritation at the site of injection, such compositions
mey contain & nan-ionic surfactant having a ydrophile-lipophile balance (HLB) of from about 12 to
sbout 17. The quantity of surfactant in such formulstion mmgea from about 56 to about 15% by
weight. The sarfactant can be a gingle campanent baving the above HLB ar cen be a mixturs of two
Or more companants having the degired HLB.

[414] Illustrative of surfactants used in parenteral formmilations are the class of polyethyiens sarbitan
fatty acid esters, for example, sorbiten monooleate god the high molecular weight adducts of ethylene
axide with a hydrophobic base, formed by the condensation of propylens oxids with propylene glycol.
[415] The pharmaceutical compositions may be in the form of sierile injectable aqueous suspensions.
Such suspensions may be formulsted according to knovwn methods using suitable dispersing or
weiting agents end suspending agents such s, for axample, sodium cerboxymethrylcellulose,
methylcelluloss, hydroxypropylmethyl-celiulose, sodium alginats, polyvinylpyrrolidane, gum
tragacanth and gum acacis; dispersing or wetting agents which may be a naturslly occurring
phosphatide guch as lecithin, a condensation product of an aikylene oxide with a fitty acid, for
example, polyoxyethylens stesrats, a condensation product of ethylens oxide with & long chain
aliphatic alcahol, for example, heptadecacthyleneaxycetanol, a condensation product of ethylene
oxido with a partial ester darived fornn a faity acid and a hexitol such as polyoxyetirylens sorbitol -
monooleate, or a condensation product of an ethylens oxide with a partial ester desived from a fuity
acid and a hexitol anhydride, for example polyoxyethylens sorbitan monooleate.

[416] The sterils injectable preperation mey alo be a sterila injectable solution or suspension in &
non-taxic parenterally accepiable dilusnt or solvent. Dilients and solvents that may be employed are,
for example, water, Ringer's solution, and isotodic sodium chloride solntion. In addition, sterile fixed
cils are conventionally employed as solvents or suspending media. For this purpose, any bland, fixed
oil may be employed incinding synthetic mono or diglycerides. Inadthnm.ﬁﬂynduuchuoluc
ecid may be used in the preparation of injectables.
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[417] A composition of the invention may also be administered in the form of suppositories for rectal
administration of the drug. These compaaitions may be prepered by mixing the drug with a suitsble
non-iritation excipient which is solid at ordinary temperatures but liquid at the rectal tempersture and
will therefore melt in the rectum to release the drug. Such materia] are, for example, cocoa butter and
polyetirylens glycol

[418] Ancther formmiation employed in the methods of the present invention employs transdermal
delivery devices (“patches™). Such transdermal patches may be used to provide continnons or
discontinuous infusion of the compounds of the present invention in confrolled amoants. The
coustruction and use of transdermal patches fiar the delivery of pharmaceutical agents is well known
in the art (ses, 0.8, U.S. Patent No. 5,023,252, incarporated herein by reference). Such patches may
be constructed for continnous, pulsstile, or on demand delivery of pharmaceutical agents.

[419] It may be desirable or necessary to imiroduce the pharmaceutics] composition to the patient via
a mechanical dalivery device. The construction and use of mechanical delivery devices for the
delivery of pharmaceutical agents is well known in the art. For exemple, direct techniques for
administering a drug directly to the beain usually involve placemant of a drug delivery cotheter into
the patient’s ventricular system to bypass the hlood-brain berrier. One such iroplantable dalivery

gystem, nsad for the transpart of agents to specific anatomical regions of the body, ia described in U.S.

Patent No. 5,011,472, incorporsted herein by refereace.

{420] The compositions of the imvention may also contain other conventional phanmacoutically
sceeptable compounding ingredients, generally referred to s carriers or diluents, as necessary or
desired. Any of the compositions of this invention may be preserved by the addition of an anticeidant
such ay ascorbic acid or by other suitable presarvatives. Conventional procedures for preparing such
compositions in appropriste dosage forms can be utilized.

[421] Commonly used pharmacentical ingredisnts which may be used as appropriate to formmulate the
composition for its intended route of administration include: acidifying agents, for example, but are
not limited to, acetic acid, citric acid, famaric acid, hydrochlaric acid, nitric acid; and allalinizing
sgants such s, but are not limited to, ammonia aclution, ammanium carbonats, diethanolemine,
triethemolamine, trolami

[422] Other pharmaceutical ingredients includs, for exampla, but ave not limited to, adsorbents (e.g.,
powdered celtulose and activated charcoal); asmsol propeliants {e.g., carbon dicxide, CClyF,, B,CIC-
CCIF; and CCIFy), air displacement agents (a.g., nitrogen end argon); entifingal preservatives (e.g.,
benzaic acid, butylparaben, othylparaben, methylparaben, propylparsben, sodfum benzoate);
antimicrobial preservatives (e.8., banzalknnium chlaride, benzethanim chlarids, benzyl alcahol,
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cetylpyridinium chloride, chlorobutanol, phenal, phenylsthyl alcohol, phemylmencuric nitmte and
thimerceal); anticxidants (¢.g., ascorbic acid, ascarbyl palmitate, butylated hydroxyanisole, butylated
bydreacytolnens, hypophosphorus acid, monothioglycerol, propyl gallate, sodium ascorbate, sodiom
bisulfite, sodinm formaldehyde sulfoxylats, sodium metabisulfite); binding materials {e.g., block
polymers, natursl and synthetic rubber, polyacrylates, polyurethenes, silicones and styrene-butadienc
copolymers); buffering agents (e.g., potassium metaphosphate, potasfum phosphate monobasic,
sodium ecetate, sodinm citrate enhydrous and sodium citrate dihydrate); carrying agents (e.g., acacia
syrup, aromatic &yrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corn oil,
injection); chelating agents (o.g., edetate disodium and edetic acid); colomnts (e.g., FD&C Red No. 3,
FD&C Red No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Onange No. 5,
D&C Red No. &, caramel and ferric axide red); clarifying agents (e.g., bentonite); emmlsifying agents
{but are not limited to, acacia, cetomacrogol, catyi alcohol, glyceryl monostearate, lecithin, sorbitan
monooleste, polyetirylene 50 stearnte); encapsulating agents (e.g., galatin and cellulose acetate
phithalate); flavorants (e.g., anise oil, cinnamon oil, cocoa, menthol, orenge oil, peppermint oil and
vanillin); bnmectarts (.8, glycerin, propylens glycol and sorbitol); levigating agents (e.g., mineral cil
and glycerin); oils (e.g., arachis oil, mineral oil, olive oil, peanut oil, sesame oil and vegetable oil);
cintment bascs (8.g., lanolin, hydrophilic ointment, polysthylens glycol cintment, petrolatum,
hydrophilic petrolatnm, white cintment, yellow ointment, and rose water ointment); penetration
enhancers (transdermnl delivery) (e.g., monohydroxy or polyhydroxy alcohals, saturated or
unseturated fitty alcohols, saturated or unsatursted futly estera, saturated or unsaturated dicarboxylic
acids, essential cils, phosphatidyl derivatives, cephalin, terpanes, amides, ethers, ketones end ureas);
plasticizers (.., diethyl phthalate and glycerin); solvents (.g., alcohol, com ail, cottonsend ail,
glycerin, isopropyl alcohol, mineral oil, oleic acid, peant oil, purified water, water for injection,
sterilo water for injection and sterile water for indgation); stiffening agents (¢.g., cetyl alcobol, cetyl
esters wax, microcrystalline wax, parffin, steary] alcobol, white wax and yellow wax); sappository
bases (e.g., cocoa butter and polyethylens glycole (mixtures)); surfactants (e.g., benzalkoninm
chlaride, nonoxynol 10, oxtcorynal 9, polysarbete 80, sodim lauryl sulfate and sorbitan
monopelmitats); suspending agents (e.g., agar, bentonite, carbomers, carboxymethrylcellulose sodium,
Trydroxcyethyl callulose, hydraxypropyl celiuloss, hydroxypropyl methryicellulose, knolin,
methylcellulose, tagacanth and veegum); sweetening e.g., aspartame, dextrose, glycerin, mannitol,
propylens glycol, saccharin sodium, sarhitol and sucrose); tablet enti-adherents (e.g., magnesiim
stearate and tulc); tablet binders (e.g., acacin, alginic acid, carboxymathylcelinlose sodium,
campreasihle sugar, ethylcellulose, gelatin, liquid glucose, methylcelinlose, povidons and
pregelatinized starch); tablet and capsule diluents {e.g., dibasic calcinm phosphate, kaolin, Iactose,
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carbonate, sodium phosphate, sorbito] and starch); tablet coating agents (.., liquid glucoss,
hydroxyethyl cellulose, hydroxypropyl celinlose, bydroxypropyl methylcelinlose, methylcellulose,
sthyicellulose, cellulose acetate phthalste and shellac); tablet direct compression excipients (e.g.,
dibasic calcium phosphate); tablet digintegrants (e.g., alginic acid, carboxymethyicellulose calcium,
microcrystalline celtulose, polacrillin potassitm, sodium alginate, sodium starch glycollute and
starch); toblet glidants (e.g., colloidal gilica, com sturch and ixlc); tablet lubricants (a.g., calcium
stearate, magnesium stearate, mineral oil, stearic acid and zinc stearats); tablet/capsule opaquants
(e.g., tilonium dioxide); tablet polishing agents (e.g., carmube wax and white wax); thickening sgents
(., becswax, cetyl nicohol and paraffin); tonicity agents (e.g., dextrose and sodium

chloride); viscosity incressing agenis (.g., alginic acid, bentonite, carbomers, carboxymethylcellulose
sodium, methylceltuloss, povidone, sodium alginate and tragacanth); and wetting agenta (e.g.,
beptadecasthylens oxycetanol, lecithing, polyethylene sorbitol monoolests, polyoxyethylene sorbitol
monooleats, and polyoxyethylens stearate).

[423] The compounds identified by the methods described herein may be administered as the sole
pharmacentical agent or in combination with one or more other pharmaceutical agents where the
cambination csuses no unacceptable adverse effects. For example, the componnds of this invention
can be combined with known anti-obesity, or with known antidisbetic or other indication agents, and
the like, as wall as with admixtures and combinations thereof.

[424] The compounds identified by the methods desczibed herein may also be utilized, in free base
form or in compositions, in research and disgnostics, or as enslytical reference standards, and the like.
Therefore, the present invention includes compositions which are comprised 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
lendds support, means of canveyance, bulk, traceable material, and the like to the campound to be
caried. An effective amount of compound is that amount which prodhuces a result or exerts an
influencs on the particular procedure being performed.

[425] Formulstiong suiteble for subcutansous, intrevenous, intrammacular, and the like; suitable
pharmaceutical carriers; end techmiques for formmlation and administration mey be prepared by eny of
the methods well known in the art (ses, .g, Remington's Pharmsceutical Sciences, Mack Publishing
Co., Easton, Pa., 20® edition, 2000).
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[426] In arder that this invention may be better undarstood, the following examples are set forth,
These examples are for the purpose of illustration only, and are not to be construad as Jimiting the
scape of the invention in any manner. All publications mentioned herein are incarparated by
reference in their entirety.

[427] Demonstration of the activity of the compounds of the present invention may he accomplished
through in vitro, ex wivo, and in vivo assays that are well known in the mt. For example, to
demonstrate the efficacy of a pharmaceutical agent for the treatment of obesity and relaied disorders,
the following asszys may be used.

[428) The luman DGAT-1 gene (see, g, U.S. Paient No. 6,100,077) was isolated from a homan
cDNA library by FCR. Racambinant ACNPV baculovirus was constructed in which the gene for
occlusion body forming protein polyhedrin was replaced with the DGAT-1 gans. The DGAT-1 gene
sequence was insexted into the ACNPV genome 3' to the polyhedrin promoter sequance placing
DGAT-1 under the trenscriptional control of the polyhedrin promoter. Spodoptera frugipends-derived .
S19 insect cells were infacted with DGAT-1-containing recombinant baculovirus at the nmltiplicity 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 homogensats was centrifuged at 25,000 g for 30 mimites. The 25,000 g pellet was discarded and
the supermatant wag centrifuged at 100,000 g for 1 b The 100,000 g supesnatant was discarded and
the 100,000 g DGAT-1-containing mamhbrane pellet was re-suspended in 10 mM Tris, 50% (v/v)
glycerol pH 7.5.

[429] DGAT-1 enzyms activity was determined by a phase partitioning protocol. Specifically,
DGAT-1 containing membranes were incubsted in 20 mM didecanoyl glycercl, 5 mM C-decanoyl-
CoA, 2 mM MgCl,, 0.04% BSA, 20 mM HEPES, pH 7.5 buffer in the presence of varying
conceatrations of inhibitors. Assays were performed in 100 ul volumes in 96-well microtiter plates
0.5 pg total membrane protein per well, The agsay was initiated by substrate and mixed gently for 1 h
ut ambient temperature. Activity was quenched by the addition of 25 i 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 mimstes. Quantification of the product was accomplished by & MicroBeta®
scintiliation counter (Wallsc, Inc.) after settling for approximately 16 h at ambient temperatures.
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[430) The coll-based assay for DGAT-] was conducted with lnman colorecinl adenocarcinama cells
HT-29 (HTB-38, ATCC). HT-29 cells were grown in 75 co® plate until ~90% confiuent in DMEM
madia with 10% FBS, PSF, glutamine, and 10 mM acetate. Cells wero then re-plated in 24-well
plates to give 1:1.2 dilution and grown approximately 16 k. Triacylglyceride formation was
gtimmiated by the addition of lauric acid to 0.01% finsl concentration in the presence of varying
cancetrations of inhibitars. After 6 b, cells were released from the plate by trypain, collected by
centrifupntion, re-suspendad in wuter, transfixred to gipas APLC, frozan et —70°C, and lyophilized.
Freeizs dried cell paliets were re-suspended in 150 pl HPLC grade tetrahydrofuran and sealed in the
vials. Viels wers sonicatad for 30 minmbes with heating in a sonicating water bath (Fisher, Inc.).
Cellular trincylglycerides were quantified by HPLC (FP1100, 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 mimtes fallowed by 3 mimutes at 100% B buffer nsing &
PLRP § 100 column (5 micron, 150 X 4.6 mm, Polymer Labs, Inc.) at 50°C (A: 50% soctanitrile,
2.5% methanol, B: 100% totrahydrofuran). Sample injections were 20 pl and the detector was set at
0.4 SLM, 40°C nehulizer and 80°C evaporator. Non-polar fitty acids and glycerol lipids were
identified and quantifiad by using commercially aveilsble standerds.

[431] The purpose of this protocol is to detenmine the effect of chronic administration of a compound
on the body weight of mice made obese by exposure (o a 45% kcal/g high fixt diet for more then 10
weeks, The body weight of mice selected for these studics was higher than three standsrd deviations
from the weight of a control group of mice fed stapdard Jow fat (5-6% faf) mouse chow. Diet-induced
obese (DIO) animels have been used frequently in the detexmination of campoand efficacy in the
reduction of body weight (yes, 2., Brown, et al,, Brit. J. Pharmacol. 132:1898-1904, 2001; Guerre-
Millo, et al., J, Biol. Chem. 275(22):16638~42, 2000; Hen, et 1., Intl. J. Obesity and Related
Metaholic Disorders 23(2):174-79, 1999; Surwit, et al., Endocrinol, 141(10):3630-37, 2000).

[432] This animal model bas been successfully used in the identificetion and charscterizntion of the
efficacy profile of compounds that are or have been used in the management of body weight in obese
bumans (ses, 6.g;, Brown, et al., 2001; Guerre-Millo, et al., 2000; Han, et al, 1995).

[433] A typical study included 60-80 male C57bLJ6 mice (o= 10/treatment group) with an averngs
body weight of approximately 45 g. Mice were kept in standard animal rooms under controlled
teroperature and humidity and a 12 houe/12 hour light/dark cycle. Water and food were continucualy
available. Mice were individually housed. Animals were sham dosed with study vehicle for at leagt
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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 were assigned to one of 6-8 treatmant groups based upon their body
weight on baseline. The groups were set up so that the mean and standard error of the mean of body
[434] Animaly were omlly gavaged (5 mi/kg) daily befare the dark phase of the light/dark cycle for
& pre-determined number of days (typically 8-14 days) with their assigned dose/compound. Body
weight, and food and water consumption were meagured. Data was analyzed using appropriate
inhalnsi

[435] Compounds were typically dosed at 5 or10 mg/kg p.o. q.d. as a suspension formulation in
50:50 PECGY/water, or p.o. b.i.d. as a suspansion foromlation in 0.5% methylcellulose, and compoumds
were considered to be active if a statisticnlly significant reduction in body weight was observed for the
treated animals after a treatment period of at least seven duys, relative to wehicle-treated control
animals,

[436] The structures, materiels, 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 exsmples. Those skilled in the art will recognizs that the invention
may be practiced with veriations on the disclosed structures, materials, compositicns and methods,
end mch varintions are regarded a3 within the ambit of the imvention.
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‘What is clgimad:

1 A compound of Fornmia ()

i wﬂ}r,

whereinm isOandnisl, 2,3, ar 4,

Qr

mislandnisl, 2, or3,

and

wherein said linker is optionally substituted by ane or two R? groups;
R and R? are independently salected from hydrogen, halo, (C;-Cealkyl, and (C;-Ce)alimxy;
R is selected from
hydrogen,

(Cr-Calkyl optionally substitnted by hydraxy,
and

phenyl optionally substituted with (C;-Cealkyl, (Ci-Celelkoxy, or halo;
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R* is selected from hydrogen, nitro, and (Ci-Coalkyk;
or

R and R* may, when taken together with the carbon etorns to which they are attached, form a

benzens ring optionally substituted with up to two substituents selectad from
halo, (Cr-Cedalkyl, (C;-Calkuxy, nitro, cyans, (Ci-Cobeloalkyl,
(C,-Codhaloalkoncy, smrinocarboryl, (Cr-Cedalkylaminocerbonyl, bisf(Ci-
CoalkyTjaminocarbonyl, aminosulfonyl, (C-Ce)alkylamincsulfonyl,
bis[(Ci- CoalkylJaminosulfinyl, (Cr-Coalkyloarbonylaming,
(Cr-Conlkylsulfonylamino, hydraxy-(C;-Coalkylmminocarbonyl,
1-marpholinylcarbonyl, end 1-piperidinylcarbonyl,

and

when two of said benzene ring substituents are (C,-Cgalky! and are attached to
adjacent carbon stoms of the benzene ring, they may be jained together to form a 5-

7-memberad carbocyelic ring;
R’ is hydrogen or (C-Cgalkyl;
R® is hydrogen;
R’ is bydrogen
o
(C1-Calkyl opticnally substituted with
(C.-Cg)a]bxy.
bis[(C;-Cy)alkyl}amino
or
phenyl optionally substituted with halo, {C:-Cq)alkyl, (C;-Coalkoxy, or
cyano;
or
RS end R are both (C,-Cgalkyl:
ar

R® and R” may form, togsthar with the carbon atom to which they are atiuched,
a 3- to S-membered carbacyclic ring,
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a 6-mambered ring represented by
W,

9

wherein W is CH,, C(CHa),, O, NR?, S, ar SO;;

RYis (C-Coalkyl;

and

R is hydrogen or (C;-Coalkyl;

or the pharmacentically acceptahle salis and esters thereof.

The compound of claim 1, wherein
QisNR*;
Ais

rR® R’
/‘i,(cl-l,),;(;\

whereinpis 1l ar2,
and
wherein said linker is optionslly suhatituted by one or two R® groups:

R and R* may, when taken together with the carbon atoma to which they are attached, form a

benzens ring optionally substituted with up to two subetituents selected from
hala, (C-Calkyl, (Ci-Cqalkuxy, nitro, cyma, (C,-Ce)haloalkyl,
(Ci-Cohaloalkoxy, eminocarbanyl, (Cy-Ce)alkylaminocarbonyl, bis[(C:-
Ce)alkyljaminocarbanyl, aminogulfonyl, (C~Cealkylaminosalfonyi,
bis[(Cy- Coalkyl]aminosntfonyl, (C;-Celalkylcarbonylamino,
(C1-Coelkylmlfonylamino, hydraxy-(Cr-Calkylaminocarbarryl,
1-morpholinylcarboyl, and 1-piperidinylcerbomyl; and
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R, R, R RS R7. R®, R®, and W are es defined in clzim 1.

3.  Thecompound of claim 1, wherein

_QisNR%

Ais

CHz)m

CHn |

whereinm isOandnis 1,2, 3, or 4,
or
mislandnis 1,2, arl,

and

" wherein said linker is optionally substituted by one or two R® groups;

R’ and R* may, when teken together with the carbon atoms to which they are attached, form &

benzene ring opticnally substituted with up to two substituents selocted from
halo, (C-Clelkyt, (C,-Coalkoxy, nitro, cyano, (Ci-Cehaloaikyl,
(Cr-Cohaloalkony, aminocarbanyl, (C1-Ce)alkylaminocarbonyl, bis[(Ci-
CoulkylJaminocarbomryl, aminosulfonyi, (Ci-Coalkylaminosuifoayl,
bisf(Cy- Cealkyljaminosulfnyl, (Ci-C)alkylcarbonylamino,
(Ci-Co)elkylmulfonylamino, hydroxy-(Cr-Coalkylaminocarbony,
1-morpholinylcarbonyl, end 1-piperidinylcarbonyl; and

R', R%, R’ and R" are as definad in claim 1.

Qis O;

Aig

A

The compoimd of elaim 1, wherein

RS R7

ccH:JPA(;\
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whereinpis 1 ar2,
and

wherein said linker is optionally substituted by cne ar two R" groups;

R and R* may, when taken together with the carbon stoms to which they are attached, form a

benzene ring optionally substituted with up to two substitnents selected fram
halo, (C;-Coalkyl, (C1-C)alknoxy, nitro, cyano, (Ci-Cohaloalkyl,
(C-Ce)baloalkoxy, aminocarbonyl, (C;-Cqalkylaminocarbomyl, bis[(C,-
Cgalkyl]aminocarbomyl, aminosuifonyl, (C,-Cealkylaminosulfonyl,
bis[(Cy- CoalkylJaminosulfony, (Cy-Cealkylcarbonylamino,
(C-Coalkylslfonylamino, hydroxy-(Cr-Cq)alkylaminocarbomy),
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl; end

R, R:L, RS, R, R®, RS, and W are as defined in claim 1.

The compound of claim 1, wheroin

Qi 0;
Ais
' CHzln
C(CH
wherainm isQandnin i, 2, 3, or 4,
ar
mislandnisl, 2, or3,
and

wherein said linker is optionally substituted by cue or two R® groups;

R? and R* may, when taken together with ths carban atoms to which they are attached, form e
benzens ring optionally substituted with up to two substituents selected from
halo, (Ci-Co)alleyl, (C1-Cealknxy, nitro, cyano, (Ci-Cebaloalkyl,
(C-Ce)btloalkraxy, sminacarbanyl, (C1-Coalkylaminocarbonyl, bis[(Cr-
Ceelkyl]aminocarbonyl, aminosulfony), (C)-C)elkylaminosul fonyl,
bis[(C)- CoalkylJaminosulfimyl, (C;-Cealkylcarbonylamino,
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(C-Calkylmifonylamino, kydroxy-(Cr-Cealkylaminocarbonyl,

R, R?, and R? are as defined in claim 1.

The compound of claim 1, wherein

wherein said linker is optionally substituted by one ar two R® groups;

R and R* may, when taken together with the carbon atoms to which they are attached, form &
benzene ring optionally substitnted with up to two sabstituents selected fram

halo, (C,-Cy)alkyl, (C\-Cq)alkoxy, nitro, cyano, (C-Ce)haloalkyl,
(Cr-Cghaloalkoxy, aminocarbonyl, (C;-Cealkylaminocarbany), bis{(C;-
Cy)alkyl]aminocarbanyl, aminosulfonyl, (C1-Cgalkylaminosulfonyi,
bis[(Cy- Coelkyljaminosulfonyl, (Cy-Celalkyicarbonylamino,
(Cy-Coalkylsalfonylamino, hydroxy(Cr-Coulkylaminocarbomyl,
1-marphalinyicarbonyl, and 1-piparidinylearbonyl; and

R',R%, RS, R’, RY, R®, and W are as dafined in olsim 1.

The compound of claim 1, wherein
Qis8;

Ais

CHa)m

b lcHy

>_i_
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whereinmisOandnis 1,2, 3,ar4,
or
mislmmdnisl, 2, or3,

snd

wherein said linker is optionally substituted by ane or two R* groups;

R? and R* may, when taken together with the carbon atoms to which they are attached, form a

" benzens ring optionally substituted with up to two substituerts selected from
halo, {Ci-C)alkyl, (C;~Cglalkoxy, nitro, cyano, (Ci-Ce)haloalkyl,
(C1-Co)haloalkoxy, aminocarbonyl, (Ci-Cealkylaminocarborryl, bis[(C;-

Coalkyljaminocarbonyl, aminosulfonyl, (Cr-Coslkylaminoaulfonyl

bis[(Cy- CoalkylJaminosulfonyl, (C;-Coalkylearbonylamino,
(Cr-Calkylaulforrylaming, hydroxy-(CrCoelkylaminocarbonyl,
1-morpholinylicarbanyl, and 1-piperidinylcarbonyl; and

R, R, and R® arc as dafined in claim 1.

The compound of claim 1 selected from the group consisting of :
4{4'(1H-benzimidazol-2-ylamino)-1, 1 biphenyl-4-yI]-2,2-dimethyl-4-oxobutanoic acid;
4{4"-[(5-methoxy-1H-benzimidazol-2-yl)amino]-1,1'-biphanyl-4-yl} -2,2-dimethyl-4-
trans-2-{[4'(1H-benzimidazol-2-ylamino)-1,1"-biphenyl-4-yi]carbonyl } cyclopentane-
carboxylic acid;
trans-2+{ {4'{(5-methoxy-1H-benzimidazol-2-yl)aminn]-1,1"-biphenyl-4-yi} carbonyl)
oyulopentane-carborylic acid;
trans-2{(4-{[5-(tiflucromethyl)-1 H-benzimidazol-2-yIlamino}-1,1"-biphemyl-4-yl)carbonyl]
trang-2-{{#4'{(5,6-difluoro- 1 H-benzimidazol-2-yl)amino]-1, 1'-biphemyl-4-yi} carbonyl)
trans-(1R 2R)-2-{[4'(1H-benzimidazol-2-ylamino)-3-fluoro-1,1"-biphenyl-4-yljcarboryl } -
cyclopeatane-carboxylic acid;
trans-(1R,2R)-2{3"-finoro-4"-[(5-methoxy-1H-benzimidazn]-2-yl)amino}-1,1-biphenyl-4-
yi} carbonyl)cyclopentane-carboxylic acid; and
trans-(1R,2R)-2-{(3"-fluoro-4"-{[ 5-(triffuoramethyl)-1 H-benzimidazol-2-ylJamino}-1,1-
biphenyl-4-yl)carbonyf]cyclopentrme-carboxylic acid.
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The compound of claim 1 selected from the group consisting of :
4{4'(1,3-benzoxezol-2-ylamino)-1,1-biphemyl-4-yl]-4-axo-2-(2-phenylethyl) butanoic acid;
2,2-dimethyl-4-{4'[(6-methyl-1,3-benzoxazol-2-yl)amino]-1,1'biphenyi-4-yl}-4-
4-{4'{(6-chloro-1,3-banzoxazal-2-yl)amino]-1,1 - biphenyl-4-y1}-2,2-dimethyl-4-oxobutancic
acid;
4-{4"{(6-methoxy-1,3-benzoxazol-2-yl)aminn]-1, I'-biphenyl-4-y1}-2,2-dimethyl-4-
2,2-dimetiryl-4- {4'{(5-methyl-1,3-benzoxazal-2-yl)amino]-1,1-biphenyl-4-y1} -4-
2,2-dimethyl-4- {4'-[(4-methyl-1,3-benzoxazal-2-ylJemino]-1, I'-biphenryl-4-y1} -4~
2,2-dimethyl-4-ox0-4-{4'<(5,6,7,8-tetrahydronaphthof2,3-d][1,3] caxazol-2-ylamino)-1,1'-
biphenyl-4-ylJbutenoic acid;
4-{4'{(5-finaro-1,3-benzoxazol-2-y)amino]-1,1'-biphanyl-4-yl} -2,2-dimettryl-4-oxobutancio
acid;
4-{4'{(5-isopropyl-1,3-benzoxezol-2-yl)amino]-1,1'“biphenyl-4-yl}-2,2-dimedhyl-4-
2,2-dimethyl-4-oxo-4-{4'-[(5-propyl-1,3-benzoxazol-2-yl)mino]-1,1'-biphanyl-4-yl } butancic
acid;
trans-2~({4'{(6-chlaro-1,3-benzaxazol-2-yT)amino)-1,1-biphenyl-4-yl } carbomyl)
cyclopentane-carboxylic acid;
trans-2-({4'-[(6-methoxy-1,3-benyoxazol-2-yl)amino]-1,1-biphenyl-4-yl} carbonyl)
cyclopentane-carbaxylic acid;
trans-2-({4'{(5-flucro-1,3-benzoxazol-2-y)amino]-1,1'-biphenyl-4-yl} carbonyl)
trans-2-({4-[(5,6-dimethyl-1,3-benzoxazol-2-yl)amino]-1,1'-biphenyi-4-yl} carbomyl)
trans-2-{[4'(13-benzoxazol-2-ylamino)-1, | “biphenyl-4-yl]carbonyl} oyclopentane-
trans-2~({4'-{(6-motiryl-1,3-benzoxazni-2-ylemino]-1,1'binhenyl-4-yi} carbamyl)
trans-2-({4'-[(5-matkyl-1,3-benzoxazol-2-yDamino]-1, 1 biphenyl-4-y1} carbomyl)
trans-(1R,2R)-2-({4'{(5-fluaro-1,3-benzoxazol-2-yl)amina]-1,1-biphenyl-4-yi} carbanyl)-
cyclopentane-carboxylic acid;
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10.

trans-(1R,2R)-2-({4'{(6-chloro-1,3-benzoxazol-2-ylJamino]-1,1"-biphenyl-4-yi} carbonyl)-
cyclopentane-carboxylic acid:

* trans-(1R,2R)-2-{ {4'-[(6-metlryl-,3-benzoxazol-2-yl)aminc]-1,1 blphy'l#yl}cubonyl)-

cyclopentuns-carboxylic acid;

trans-(1R.2R)-2- {4'{(5-methyl-1,3-benzoxazol-2-yl)amino]-1,1-biphenyl-4-yl} carbonyl)-
cyclopentane-carboxylic acid;

rrams-(1R,2R)-2-{(4'- {[S-(triflucromethyl)-1,3-benzoxazol-2-yl]amino} -1, 1 biphenyl-4-
yl)carbonyljcyclopentane-carboxylic acid;

trans-(1R,2R)-2-({4'{(6-fluoro-1,3-benzoxazol-2-yl)amino]-1,1'-biphenyl-4-y1} carbomyl)-

trans-(18,28)-2-( {4'{(6-fluoro-1,3-benzoxazol-2-ylyamino]-1, 1 -biphetyl-4-yl } carbonyl)-
cyclopentane-carboxylic acid;

trans-2-({4'{(6-mathyi-1,3-benzoxazol-2-yl)emino]-1,1"biphenyl-4-yl} carbonyl)
ayclohaxane-carboxylic acid;

trans-2-({4{(5-mathyl-1,3-benzoxazol-2-yl)amino}-1, 1'-hphmyl-4-yl}cubonyl)
cyclobexane-carboxylic acid;

4-{4{(5-methyl-1,3-benzoxuzol-2-yDamino]-1,1 -biphenyt-4-yl}-4-oxo-2-(2-phenylethyl)

trans-2-({3'-fiuoro-4'{(6-methaxy-1,3-benzoxazol-2-ylamino] -1, 1-biphenyl-4-yl} carbonyl)-
cyclopentane-carbaxylic acid;

trans-2-( {4'[(6-chloro-1,3-benzmwazol-2-y1)amino]-3'-flucro-1, 1 biphenyl-4-yl }carbanyl)-
cyclopentsme-carboxylic acid;

trans-(1R,ZR)-2{ {3"-fluoro-4'{(6-fluoro-1,3-benzoxazol-2-yl)amine] -1,1-bipheoyl-4-yl}
carbonyl)cyclopentane-carboxylic acid;

trans-(1R,ZR)-2-{{3'-fuoro-4'-[(5-fuoro-1,3-benzoxazol-2-y1)amino]-1,1-biphenyl-4-y1}
carbonyl)cyclopentane-carboxylic acid;

trans-(1R,2R)-2-({3"-fluoro-4"[(6-methyl-1,3-benzoxazol-2-yl}amino]-1, 1 biphanyl-4-yl}
carbonyl)eyolopentene-carboxylic acid; -~

trans-(1R,2R)-2-({3"fluoro-4'-[(5-methy]-1,3-benzoxazol-2-yJamino]-1,1-bipbeayl-4-yi}
carbonyl)cyclopentane-carboxylic acid; and

trans-(1R,2R)-2-[(3"-fiuoro-4"-{[S-(triflucromethyl)-1,3-benzoxazol-2-ylJamino} -1, 1%
biphenyl-4-yl)carbonyl]cyclopentane-carboxytic acid.

The compound of claim 1 selected from the group consisting of
4-[4'(1,3-benzothizzol-2-ylamino)-1,1"biphanyl-4-yl]-2,2-dimethyl-4-axobutanoic acid;
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4-{4'{(6-chloro-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyl-4-yi} -2, 2-dimethyl-4-

4-{4'[(6-methoxy-1,3-benzothiaznl-2-yl)amino}-1, i “bipheryl-4-yl}-2,2-dimethyl-4-

2,2-dimetiryl-4-oxo-4-{4'(1,3-thisznl-2-ylamino)-1,1-bipheayl-4-yi]butenaic acid;

4-{4'(1,3-benzothiazol-2-ylamino)-1, 1 biphenyl-4-y1]-2-(2-methoxyethyl)-4-oxobutancic
acid;

4-{4'{(6-chloro-1,3-benzothiazo!-2-yl)amina] -1, 1*-biphenyl-4-yl1} -2-(2-methoxyetiryl)-4-

4-{4'-[(6-methoxy-1,3-benzothiazol-2-yl)amino]-1, | -biphenyl-4-y1}-2-(2-methaxyethyl)-4-

trans-2-( {4'{(6-chloro-1,3-benzmothiazol-2-yl)amino]-1,1'-biphenyl-4-y1} carbonyl)
cyclobutane~-carboxylic acid;

trans-2-( {4-[(6-chloro-1,3-benzothiszol-2-yl)emino]-1,1'-biphemnyl-4-yl}carbonyl)
cyclopentane-carboxylic acid; .

4-{4'{(5-methoxy-1,3-benzothiszol-2-yl)amino]-1, 1 - biphenyl-4-yi}-2,2-dimethyl-4-

2,2-dimethyl-4-{4'{(6-nitro-1,3-benzothiazol-2-yl)amino]-1, 1 biphenyl-4-yI} -4-axobutanocic
agid;

4-{4'{(4-chloro-1,3-benzothiaml-2-yl)amino)-1,1'-biphenyl-4-y1} -2,2-dimethyl-4-

trans-(1R,2R)-2-{[4'(1,3-benzothiazol-2-ylamino)-1,1"-biphenyl-4-yi]carbomyl}
cyclopentsne-carboxylic acid;

trans-2-{[4'(1,3-benzothiazol-2-yiamino)-1, 1'-bipheryl-4-y{jcarbonyl} cyclopentana-
carboxylic acid;

4-{4'{(6-chloro-1,3-benzothiaznl-2-yl)amino}-1, 1 biphenyl-4-yl} -4-0x0-2-(2-phenylethyl)

2-(2-{#'{(6~chloro-1,3-benzothiazol-2-yl)emino]-1,1"-biphemyl-4-y1} -2-oxosthyl )pantancic
acid;

trans-2-( {4'{(5-methoxy-1,3-benzothiazol-2-yl)emino]-1, " biphemyl-4-yl } carbonyl)

trans-2-( (4'{(6-nitro-1,3-benzothiaznl-2-yl)amino]-1, 1'-bipheryl-4-yi }carbonyl)
cyclopentane-carboxylic acid;

trans-2-( {4'{(4-chlaro-1,3-benzothiazol-2-yl)amino]-1, | “biphenyl-4-y! } carbonyl)
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4-{4-[(6-chloro-1,3-benzathiazol-2-yi)amino}-i, 1 "-biphemyl-4-y1} -2-[2-(dimstiylamino)
ethyl]-4-oxobutanoic acid;

2{2{(dimethylamino)ethyl]-4-{4'-[(5-methoxy-1,3-benzothiazol-2-ylyamino]-1,1"biphexyl-4-
yl}-d-oxobutenoic acid;

2-[2{dimethylsmino)ethyl]4- {4'-[(6-nitro-1,3-benzothirzol-2-yl)amino] -1, 1'-biphenyl-4-y1} -

trans-2-( {4'{(6-methoxy-1,3-benzothiazol-2-ylJamino}-1,1'-biphenyl-4-y!} carbonyl)

trans-2-({4'-[(6-methyi-1,3-benzothiazol-2-yl)amino]-1,1"biphemyl-4-yi} carbonyl)

trans-2-{ {4'-{(6-cthoxy-1,3-benzothiazol-2-yi)amino)}-1, - biphenyl-4-y1} carboryl)
cyclopentane-carboxylic acid;

trang-2-( {4'{(6-fluaro-1,3-benzothinznl-2-yl)aming]-1,1*-biphenyl-4-yl} carbamyl)

trans-(1R,2R)-2( {4'{(6-chloro-1,3-benzothiazol-2-yl)aming]-1, 1'-biphenyl-4-yl} carbonyl)-

trans-{18,28)-2~{ {4-[(6-chloro-1,3-benzothiazol-2-yl)amino]-1,1-biphenyl-4-y1} carbonyi)-

2,2-dimethyi-4- {4'-[(5-nitro-1,3-thiazol-2-yl)emino}-1,1-biphenyl-4-y1 }-4-oxobutmnoic acid;

4-(4"-{[4(4-chlorophenyl)-1,3-thiazol-2-yl]amino} -1, 1"-biphenyl-4-yl)-2,2-dimetiryl-4-

trans{ IR, ZR)-2{ {4'-{(4,6-diflnaro-1,3-benzothiszol-2-yl)emino]-1,1biphenyl-4-
yl}carbonyloyelopentans-carboxylic acid;

trans-(18,28)-2-( {4'-{(4,6-difuoro-1 3-benzothiazol-2-yl)smino]-1,1 biphenyl4-
yi}carbanyl)cyclopentans-carboxylic acid;

els-3-{ {4'{(6-chlaro-1,3-benzothiazol-2-yl)amino]-1,1“biphenyl-4-yi } carbonyl)cyelohexsms-

cis-3-({4'{(6-methoxy-1,3-benzothiaznl-2-yi)amino]-1, 1 hiphenyl-4-yl} carbanyl)

trans-2-[(4'-{[6-(trifluaramethoxy)-1,3-benzothiazol-2-yl]emino} - 1,1 - biphenyl-4-
yl)carbonyl]oyclopentane-carboxylic acid;

trany(1R,2R)-2( {4'-[(6-flucro-1,3-benzothiazol-2-yl)amino]-1,1-biphenyl-4-y1} carbomyl)-
cyclopentane-carboxylic acid;

frang-(1R,2R)-2( {4'{(6-methyl-1,3-benzothiazol-2-yl}argino] -1, 1biphenyl-4-yl} carbonyl)-
cyclopantane-carbaxylic acid;
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truns<(18,28)-2~( {4'{(6-fnoro-1,3-benzothiaznl-2-yl)emino]-1, 1" biphenyl-4-yl} carbonyl)-
trans<(18,28)-2-({4'{(6-metlryl-1,3-benzothiazol-2-yl)amino]-1,1"-biphenyl-4-y1} carbaryl)-
trans-2-({4-[(4,6-difluoro-1,3-benzothiaznl-2-yi)amino]-1,1-biphenyl-4-y1} carbonyl)
trans-24 {4'{(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1"biphenyl-4-y1} carbanyl)
cyclopontane-carboxylic acid;
trans-2-( {4'{(5-fluaro-1,3-benzothinzol-2-y1)amino]-1,1-biphenyl-4-y1} carbanyl)
trans-2-{(4-{[6-(triftooromethyl)-1,3-benzothiazol-2-ylJamino} -1,1' biphenyl-4-ylcarboayl]-
trans-2-{{4-[(5-chloro-1,3-benzothiazol-2-yl)amino}-1, 1'-biphenyl-4-yi} carbonyl)
cyclopentane-carboxylic scld;
trans-2-({4'{(5,7-dimethyl-1,3-benzothiazol-2-yl)amino]-1,1"-biphenyl-4-yi} carbonyl)
trans-2-{(4'-{[6(methylsulfonyl)-1,3-benzothiazol-2-yljamino}-1,1-biphenyl4-yl)carbony]-
cyclopentxne-carboxylic acid;
trans-2-{ {4'{(5,6-dimethyl-1,3-benzthiszol-2-y])amino]-1,1 -hiphenyl-4-yl} carbosyl)
4-{4'[(6-ethoxy-1,3-benzothinzol-2-yl)amino]-1,1"-biphanyl-4-yi} -2,2-dimethyl-4-
4-{4'[(6-flaoro-1,3-benzothiazal-2-yl)amino]-1,1"-bipheayl-4-v1} -2,2-dimethyl-4-
hum—!—({4'—[(5.7-diﬂuum—1.§-banmthinml—2—yl)nnhlo]-l,1'-biphmrl-4-yl}cubmyl)
trans-2-{ {4'{(6-chloro-1,3-benzothiazol-2-yl)amino]-1,1'-biphenyi-4-
yi}carbonyl)cyclopropans-carbaxylio acid;
trans-(1R, 2R)-2-{(4'-{[5-(trifluoromethyl)-1,3-benzothiazol-2-yl]amino}-1,1“biphenyl-4-yI)-
carbonyl]cyclopentane-carboxylio acid;
trans-2-{[4'(1.3-benzothiazal-2-ylamino)-1,1'-biphenyi-4-yi] carbonyl } cyclopropane-
trans-2-( {4'{(6-chloro-1,3-benzothinzol-2-yi)amino}-1, 1" biphenyl-4-yl} carbonyl)
trans-2-{ {4'-[(4-methyl-1,3-banzothiezol-2-y{)amino]-1,1-biphenyl-4-yi} carbonyl)
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trans-2~ {4'{(6-methoxy-1,3-benzothiazol-2-yl)amino] -1, "-biphenyl-4-yi} catbanyf)
trans-2-({4'{(5,7-diflucro-1,3-benzothiazol-2-yl)amino]-1,1-biphemyl-4-y1 } carbonyl)
cyclopropene-carboxylic acid;
trans-2-({4-{(4,6-difluaro-1,3-benzothiazol-2-yl)amino]-1,1-biphenyl-4-yl }carbonyl)
trans-2-{[4'{1,3-benzothiazol-2-ylamino)-1, 1'-biphenyl-4-yl]carbonyl }cyclobutane-
carboxylio acid;
trany-2-({4'{(6-methoxy-1,3-benzothiszol-2-yl)amino}-1, 1*-biphenyl-4-yl} carbormyl)
cyclobutane-carboxylic acid;
trans-2-({4-{(4-methyi-1,3-benzothiaral-2-yl)emino]-1, 1"-biphenyl-4-yl } carbomyl)
trans-(1R,2R)-2 {4'{(6-isopropyi-1,3-benmthinzol-2-yl)amino]-1,1'-biphenyi-4-yl}
trang-2-( {4'-{(6-chloro-1,3-benzothiazol-2-yl)amino]-3"-fuoro-1,1-biphenyl-4-y1} carbonyl)-
trans-2-{{3"-fluoro-4"-[(6-methoxy-1,3-benzothiazol-2-yl)amina]-1,1"-biphonyl-4-y1}
trans-{ 1R 2R)-2-({4"[(6-chlaro-1,3-benzothiazol-2-y[)eming]-3"-fluoro-1,1"-biphanyl-4-yl}
trans-{1R 2R)-2- {3'-fluoro-4'{(6-methoxy-1,3-benzothinzol-2-yl)amino]-1,1-biphamyi-4-yl}
trans-2-{[4'( lﬁ-ﬁmmth.inml-z-ylmim)-a'-ﬂml. 1*-biphenyl-4-yljcarbonyl}
trans-(1R 2R )-2-{ {4"{(4,6-diflnoro-1,3-benzothiazol-2-yl)amino]-3'-fluoro-1,1"-biphenyl-4-
yl}carbonyl)oyclopentane-carboxylic acid;
trans-(18,28)-2-({4'{(4,6-difluoro-1,3-benzothiazol-2-yl Jamino]-3'-fluoro-1, 1'biphenyl-4-
yl}carbonyl)eyclopentans-carboxylic acid;
trans-(1R,ZR)-2-{(3'-finaro-4-{[6-(trifluoromethryl)-1,3-benzothiszal-2-ylJamino} -1,1'-
biphenyl-4-yl)earbonyl]cyclopentane-carboxylic acid;
trans-{1R,2R)-2-{ {3"-flucro-4'-[(5-Buoro-1,3-benzothiezol-2-yl)amino]-1, 1 -biphanyl-4-y1}
carbonyl)cyclopentane-carboxylic acid;
trans-{1R,2R)-2-( {3'-fluaro-4'{(4-methyl-1,3-benzothiazol-2-yl)amino]-1,1-biphenyl-4-yi}-
trans(1R,2R)-2-( {4'{(5-chloro-1,3-ben:othiszol-2-yl)aming]-3'-fluoro-1, I'-biphenyl-4-y1}
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trans-(1R,2R)-2~({3'-fluoro-4'-[(6-fluaro-1,3-benzothiazol-2-yyamino]-1, 1'-biphenyl-4-y1}
carbony)cyclopentane-carboxylic ucid;
trans-(1R,2R)-2({3'-fluoro-4'{(6-methyl-1,3-benzothinzol-2-yl)emino}-1,1" biphenyl-4-yi}-
carbanyl)cyclopentane-carbaxylic acid;
trans-(1R,2R)-2-({4{(5.7-dimethyl-1,3-benzothiazo]-2-yl)amino]-3'-flucro-1,1 biphenyl-4-
yi}carbanyl)cyclopentane-carboxylic acid;
trans-( 1R, ZR)-2-( {4'{(5,7-difluaro-1,3-benzothiazol-2-y)emino]-3"-fluoro-1,1-hiphenyl-4-
yl} carbonyl)cyclopentane-carboxylic ecid;
trans-( 1R, 2R)-2-{(3-fooro-4' {{ 5-(trifluoramethyl)-1,3-benmthiazol-2-ylJamino}-1, 1%
biphenyl-4-yl)carbonyl]cyclopentame-carboxylic acid;
trans-(1R,2R)-2-[(3"fluoro-4"- {[6-(triftnoromethoxy)-1,3-benzothisznl-2-yl amino} -1,1*-
biphenyl-4-yl)carbony]cyclopentane-carboxylic acid;
trans-2-( {3'-fluoro-4'-{(6-methoxy-1,3-benzothinznl-2-yl)amino] -1, 1'-biphenyl-4-yl}
carbonyDeyclobutans-carboxylic ucid;
troaws-2-{[4'(1,3-benzothiszol-2-ylamino)-3*fluoro-1, 1" biphanyl-4-yl] carbanyl}
cyclobutane-carboxylic acid;
trans-2-{[4'(1,3-benzothinzol-2-yleming)-3'-flucro-1,1'-biphenyl-4-yljcarbonyl}
trans-2-({3-Auoro-4'[(6-methaxy-1,3-benzothiazal-2-yl)amino]-1, 1'-biphenyl-4-yl}
carbonyl)cyclopropane-carboxylic acid;
trans-(1R,2R)-2-({3"-fluoro-4'{(6-isopropyl-1,3-benzothiaml-2-ylemino]-1,1biphenyl-4-
yl}carbanyl)cyclopentane-carboxylic acid;
trans-2-({3"-fluoro-4"{(6-finoro-1,3-benzothiazo}-2-yl Jamino)-1,1'-bipherryl-4-yl} carbonyl)-
trans-2-{(3"-fluoro-4'- {[6-(tdfluoromethyf)-1,3-benzothiazol-2-yIjamino}-1,1'biphenyl-4-yl)-
cacbonyljeyclopentane-carboxylio acid;
4-{4'[(6-chloro-1,3-benzothiazol-2-yl)amino]-3'-flucro-1,1*-hiphenyl-4-y1} -4-oxo-2-(2-
(LR2R)-2-{ {3'-fluaro-4'-{(6-fluaro-1,3-benzothiaznl-2-yl)amino]biphenyl-4-yl} (hydroxy)-
methyl]cyclopantanecarboxylic acid. '
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11. A compound of Formmla (Ia)

whereinmisQendnisl, 2, 3, or4,
or
misiendnis 1,2 0or3,
and
wherein said linker is optionally substituted by one ar two R® groups;

R! and R? are independently selscted from hyxdrogen, halo, (C)-Cgalkyl, and (C,-Cg)alkoxy;

R? is selected from
kydrogen,
(C-Cqalkyl optionally substituted by hydroxy,
and

phenyl optionally substituted with (Ci-Ceealkyl, (Ci-Cealkuxy, or haloj

R* is selected from hydrogen, nitro, and (C;-Cgalkyl;
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or

R’ and R* may, when taken fogether with the carbon atoms to which they are attached, form a

benzens ring opticnally substituted with up to two substituents salected from
halo, (Ci-Cg)alkyl, (C,-Calkoxy, nitro, cyano, (Ci-Cehaloalkyl,
(Cy-Cohaloalknxy, aminocarbanyl, (C;-Coalkylaminocarbonyl, bis{(Cy-
Coalkyl]aminocarbanyl, aminosulfonyl, (C;-Ce)alkylaminosulfony?,
bis[(Cy- Coalkyl]aminosulfomyl, (Ci-Cealkylcarbonylamino,
(C-Cy)alkylsulfonylamino, hydroxy-(C;-Celalkylaminocarbonyl,
1-morpholinylearbonyl, and 1-piperidinylcarbonyl,

and

when two of said benzene ring substitnents are (C;-Cgalkyl and are attached to
sadjecent carbon atoms of the benzene ring, they may be jomed together to form a 5-

‘T-memnbered carbocyclic ring;
R’ is hydrogen ar (C;-Coalkyl;
R® is hydrogan;
R’ is hydrogen
or
(C-Ce)alkyl optionally substitited with
(cl'ci).lbxy-
bis[(C-Cy)alky]amino
or
phenyl optionally substituted with halo, (C,-Cyalkyl, (C;-Cealkoxy, ar
Cyana,
ar
R* and R are both (C,-Codalkyl;
or

R® and R" may form, together with the carbon atom to which they are attached,
2 3- to 5-membered carbocyclic ring,
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a 6-mambered ring represented by
W,

¢

wherein W is CH;, C(CHa)s, O, NR?, S, or SO3;

R* is (C-Coalkyl;
and
R’ is hydrogen or (C;-Coalky;

or the pharmaceutical salts and esters thereof.

12, A compound of Formula (Ib)

"Nad

A
RR R N
\ z

2
R
R“@\N ~
H
(b

wherein
Qis 0, S, arNR%;
A is n linker selected from

Py

whereinpis 1l or2

R® R’
1
[}
| ]

) CHa)m ,

L (CH
whereinm isOandnis 1, 2, 3, ar 4,
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or
mislendnis 1,2, 0r3,
and
wherein said linker is optionaily substituted by one or two R® groups;

R! and R? are independently salected from hydrogen, halo, (C,-Cealkyl, and (C;-Coalkaxy;

R? is selected from
hydrogen,
(C1-Cq)alky] optionally substituted by hydroxy,
and

phenyl optionally substituted with (C,-Cgalkyl, (Cr-Cealkoxy, or halo;
R* is selected from hydrogen, nitro, and (C;-Coalky};
or

R’ and R* may, when taken together with the carbon atoma to which they are attached, form a

benzene ring optionally substituted with up to two substituents selected from
halo, (Ci-C)alkyl, (Cr-Coalkoxy, nitro, cymna, (C1-Cq)haloalkyl,
(C1-Cg)haloalkoxy, aminocarbonyl, (C,-Cealkylaminocarbonyl, bis[(C;-
Cy)alkyl)aminocarbonyl, aminosulfonyl, (C)-Ce)alkyleminosuifonyl,
bis{(C;- Cjalkyl]aminosulforyl, (Ci-C)alkylcarbonylamino,
(Cr-Coalkylmulfonylamino, hydraxy-(Cr-Ce)alkyleminocarbonyl,
1-morpholinylcarbonyl, and 1-piperidinylcarbonyl,

and

when two of said benzene ring substinents are {C,-Cg)alkyl and are attached to
adjacent carbon atoms of the benzene ring, they may be jained together to form a 5-
7-membered carbocyclic ring:

R! is hydrogen ar (C;-Coulkyl;
RS is hydrogen;
R’ is hydrogen

(Ci-Cq)alkyl optionally substituted with
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(Ci-Cgalkoxy,
bisf(C;-Crlalkyljamina
or
pheny! optionally substituted with halo, {C;-Cgalkyl, (C\-Ce)alkunxy, or
Cyano;

or

R® and R? are both (C;-Coalkyl;

or

13.

14.

15.

R® and R” may form, together with the carbon atom to which they are sttached,
a 3- to 5-membered carbocyclic ring,

& §-membered ring represented byy
W,

G

wherein W is CHa, C(CHy), O, NR’, 8, ar 50;;

R*is (Cr-Coallyl;
and
R’ is bydrogmn or (Cr-Coalky;

or pharmaceutical salts and esters thereof.

A pharmaceutical composition comprising a therepeutically effective amouyt of a compound
of claim 1, or a pharmaceutically accepiable salt or ester, in cambination with a
pharmecentically acceptable carrier.

A pharmaceutical composition comprising a therspeutically effective amount of & compound
of claim 1, ar a pharmacenutically acceptable salt or ester thereof, in combinstion with a
pharmaceutically acceptabls carrier and one or more pharmaceutical agents.

The pharmaceutical composition of claim 14, wherein said pharmsceutical agent is an anti-
obesity agant selected from the group consisting of §-3 agoniats, CB-1 autagonists,
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17.

18.

19.

21,

neuropeptide Y5 inhibitors, appetite suppressants, and lipaso inhibitors.

The pharmaceutical composition of claim 14, whercin said pharmacentical agent is an agant
for the trestmont of diabetes selected from the group consisting of insulin, insulin derivatives,
PPAR ligands, sulfortylurea drugs, a-glucosidase inhibitors, biguanides, PTP-1B inhibitors,
DPP-IV inbibitors, 11-beta-HSD inhibitars, GLP-1 and GLP-1 derivatives, GIP and GIP
derivatives, PACAP and PACAP derivatives, and secretin and secretin desivatives.

The pharmacentical composition of claim 14, wherein seid pharmaceutical agent is an agent
fior the treatment of lipid disorders selected from the group consisting of HMG-CaA
inhihitors, nicotinic acid, fatty acid loweting compounds, lipid lowering drugs, ACAT
inhibitors, bile sequestrants, bile acid reuptake inhibitors, microsomal triglyceride transport
inhibitors, and fbric acid derivatives.

The phanuaceutical compodition of claim 14, wherein said pharmaceutical agent is an anti-
hypertonsive agent solected from the group consisting of f-blockers, calcium channel
blockers, diuretics, renin inhibitors, ACE ichibitors, AT-1 receptor antagonists, ET receptor
A pharmeceutical composition comprising a therspeutically effective amount of 2 compound
of claim 8, 9, 10, 11, or 12, or a pharmaceutically acceptable aglt or ester, in combination with
a pharmaceutically scoeptable carrier.

A pharmaceutical composition comprising a therapeutically effective amount of & compound
of claim 8, 9, 10, 11, ar 12, or a pharmeceutically acceptable salt ar ester thereof, in
combination with a pharmaceutically acceptable carrier and one or more pharmaceutical
agents.

A method of treating obesity comprising the step of administering’to a subject in need thereof
a therapeutically effective amount of a compound of claim 1 ar a composition of claim 13.

A method of inducing weight loas comprising the step of administering to a subject in need
thereof s therapeutically effiective amount of a compound of claim I or a comiposition of
claim 13.

A method of preventing weight gain comprising the stop of administering to a subject in need

thereof a therapeutically effective amount of & compound of claim 1 or & composition of
claim 13.
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27.

28,

30.
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32,

33.
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A method of treating obesity-relaied disorders comprising the step of administeringto a
subject in need thereof a therapentically effective emount of  compound of claim 1 or 8
composition of claim 13.

The method of claim 24, wherein said obesity-relsted disarder is selectsd from the group
consisting of dyslipidemia, cholesterol gallsiones, gallbladder disease, gout, cancer,
menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis, sleep apnea,
hypectriglyceridemia, Syndrome X, type 2 diabetes, atherosclerotic discascs,
hyperlipidemia, Irypercholesteremis, low HDL levels, hypertonsion, cardiovascular

and peripherl vessel disease.

A method of treating obesity comprising the step of administering to a subjoct in need
thereof a tharapentically effective amount of a compound of claim 1 in combination with
one or more pharmacoutical agents,

The method of claim 26, wherein the compound of claim 1 and one or more pharmaceutical
apents are administered as a single pharmaceutical dosage formmlation.

A method of treating obesity comprising the step of administering to a subject in need
theraof'a therapeytically effective amount of a composition of claim 14, 15, 16, 17, or 18.

A method of treating obesity-related disarders comprizing the step of administering to a
subject in need thereof a therapentically effective amount of a composition of claim 14,
15,16,17,0r18.

Compounds according to claim 1 for the treatment and/or prophylaxis of obesity and obesity-
related disorders.

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

Use of compounds aecording to claim 1 for mamifacturing a medicament for the treatment
and/or prophylaxis of obesity snd obesity -related disorders.

Medicsments according to claim 31 for the treatment and/or prophylaxis of obesity.
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34,

A process for the preparation of a compound of Formula (VIII) compriging the steps of

reacting a compound of Formmla (TI)

R is hydrogen or (C;-Cgalkyl;
X is C, Br, or I; and
R! and A ere as defined in clsim 1;

with & baronic ester reagent to give a compound of Formula (X)

R! o)
/@)'\A,coon
-
R'O
(RO).B 00

wherein
R is hydrogen or (C;-Cgalkyl; and
R! and A are as defined in claim 1;

and coupling the compound of Farmmula (X) with a compound of Formmula (IX0)
R R
X
N N
RN
H
(IX)
wherein

R R3, RY, and Q are as dafined in claim 1;

in the presence of a paliadiun catalyst, and optionally in the presence of a base, to give the
compound of Forgnula (VIIT)
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R 0
2 U@A v
N NN
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H o oy
wherein

R is hydrogen or (C)-Cealkyl,
R, R RS, R, A, and Q are as defined in claim 1.

35.  The process of claim 34, wherein the baronic ester reagent is pinnacol baranc and the base
is potassium carbonate.
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PREPARACION Y USO DE DERIVADOS DE ALQUILARILO PARA EL

TRATAMIENTO DE LA OBESIDAD

CAMPO DE LA INVENCION
Esta invenclién se refiere &a clertos compueatos de A&cido
algquilarilico, composiciones, y métodos para tratar o prevenir la

obesidad y enfermedades relacionadas.

ANTECEDENTES DE LA INVENCION

La obesidad, que es un excesc de grasa respecto de la masa corporal
magra, es una enfermedad crénica que e» sumamente frecuente en la
sociedad moderna. Estd asociada no s3é6lo con un estigma social, sino
también con un lapso de vida reducido y numerosos problemas médicos,
incluyendo un desarrollo palcolégico adversoc, arterlopatia coronarla,
hipertensidén, accidente cerebrovascular, diabetea, hiperlipidemia ¥y
alqunos tlpos de céncer. (ver, por ej., Nishina, et al., Metab. 43:554-
558, 1994; Grundy and Barnett, Dis. Mon. 36: 641-731, 1950; Rissanen, et
al., British Medical Journal, 301: B835-837, 1990).

La obesidad continla siendo un problema, y el tratamiento se ha
limitado. Por lo tanto, existe la necesidad de desarrollar productos
farmacéuticos y regimenes de tratamiento efectivos en el alivio de la
cbesidad.

Una caracteristica tipica de la obesidad es un aumento en la masa de tejido
adiposo blanco (TAB) que se debe en gran medida a la acumulacién de
triacilgliceroles. Este aumento en la masa de TAB es un contribuyente clave en las

€210940
D.P.G.
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complicaciones asociadas con ia obesidad. Las diacilglicerol O-aciltransferasas
(DGATs, EC 2,3,1,2) son enzimas unid;x\s a la membrana que catalizan el paso
terminal de la biosintesis de los triglicéridos. Se han caracterizado dos enzimas
que presentan actividad de DGAT: DGAT-1 (diacilglicerol O-aciltransferasa tipo 1)
(ver, por ej., Patente de los Estados Unidos No. 6.100.077; Cases, et al., Proc. Nat.
Acad. Sci. 95: 13018-13023, 1998) y DGAT-2 (diacilglicerol O-aciltransferasa tipo 2)
(Cases, et al., J. Biol. Chem. 276: 38870-38876, 2001). Las DGAT-1 y DGAT-2 no
exhiben una significativa identidad por la secuencia de la proteina. Es importante
mencionar que los ratones desprovistos de DGAT-1 se toman obesos cuando se
los provoca con una dieta con alto contenido graso en contraste con sus crias de
tipo salvaje (Smith, et al., Nature Genetics 25: 87-90, 2000). Los ratones
desprovistos de DGAT-1 presentan niveles reducidos de glucosa plasmaética post-
prandial y exhiben un mayor gasto de energla, pero tienen niveles normales de
triglicéridos séricos (Smith, et al., 2000), lo que se debe, posiblemente, a la
actividad preservada de DGAT-2. Dado que la DGAT-1 se expresa en el intestino y
el tejido adiposo (Cases, st al., 1998), existen dos mecanismos posibles para
explicar la resistencia de los ratones desprovistos de DGAT-1 a la obesidad
inducida por dietas. Primero, la supresion de la actividad de DGAT-1 en el intestino
puede bloquear la formacién y exportaciébn del triacilgliceraol de las células
intestinales en la circulacién a través de particulas quilomicrdnicas. Segundo,
producir el knock-out de la actividad de DGAT-1 en los adipocitos puede reducir ia
deposicion de triacilglicerci en el TAB. El fenotipo del ratén desprovisto de DGAT-1,
junto con los resultados de nuestros estudios con inhibidores de DGAT-1 en

ratones obesos inducidos por dietas (OID), indican que un inhibidor de DGAT-1
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tiene utilidad para el tratamiento de la obesidad y las complicaciones asociadas con

la obesidad.
DESCRIPCION DETALLADA DE LA INVENCION

La invencién se refiere a derivados de éacido alquilarflico, y sus sales y
ésteres farmacéuticos, que tienen utilidad en la inhibicién de DGAT-1 (diacilglicerol
O-adiltransferasa tipo 1) y en el tratamiento de la obesidad y enfermedades
relacionadas.

Una realizacion de la invencion es un compuesto de Férmula (1)
1 0O O

R? R2 Rl = A)LOH
m{j‘\N I\: g
H

t))
en el cual
Qes O, S, o NR%;

A es una ligadura seleccionada de
R R’

Y N

enlacualpes 102

. fCHa)m

' (CHan ¢
enlacuaimesOynes1,2 3,04,
0

mesiynes1, 203,
h
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en el cual dicha ligadura esta sustituida en forma opcional por uno o dos
grupos R,
R' y R? se seleccionan en forma independiente de hidrogeno, halo, alquilo (C1-Ce),
y alcoxi (C4-Ceg);
R® se selecciona de
hidrégeno,
alquilo (C+-Cs) sustituido en forma opcional por hidrox,
y
fenilo sustituido en forma opcional con alquilo (C+-Cg), alcoxi (C41-Cs), 0 halo;
R* se selecciona de hidrdgeno, nitro, y alquilo (C1-Cs);
o
R® y R* pueden, cuando se ios toma junto con los 4tomos de carbono a ios cuaies
estan unidos, formar un anillo bencénico sustituido en forma opclonal con
hasta dos sustituyentes seleccionados de
halo, alquilo (C+-Cg), alcoxi (C1-Cs), nitro, ciano, haloalquilo (C1-Ce).
haloalcoxi (C,-Cs), aminocarbonilo, alquilaminocarbonilo (Cs-Csg),
bis[alquil (C1-Ce)laminocarbonilo, aminosulfonilo, alquilaminosulfonilo
(C1-Ce), bis[alquil {C4-Cs)laminosulfonilo, alquilcarbonilc (C4-Cg),
alquiisulfonilamino (C1-Ce), hidroxi-alquilamino (Cx
Cs)carbonilalquilsulfonilamino  (C4+-Ce), 1-morfolinilcarbonilo, y 1-
piperidinilcarbonilo,
y
cuando dos de dichos sustituyentes del anillo bencénico son alquilo
(C+-Ce) Y @stan unidos a atomos de carbono adyacentes del anillo
bencénico, pueden unirse para formar un anillo carbociclico de 5-7
miembros;
R® es hidrégeno o alquilo (C4-Cg);



R? es hidrégeno;
R’ es hidrégeno o alquilo (C1-Ca) sustituido en forma opcional con
alcoxi (C1-Ca),
bisfalquil (C+-Cs)Jamino
0
fenilo sustituido en forma opcional con halo, alquilo {C1-Cs),
alcox (C4-Cg), 0 clano;
0

R® y R” son ambos alquilo (C1-Cs);

0

R®y R? pueden formar, junto con el &tomo de carbono al cual estén unidos,
un anillo carbociclico de 3 a 5 miembros,
0

un anillo de 6 miembros representado por
W

o

en el cual W es CHa, C(CHa)z, O, NR®, S, 0 SO;;
R® es alquilo (C+-Cs);
Yy
R? es hidrégeno o alquilo (C1-Ce);
o sus sales y ésteres aceptables desde el punto de vista farmacéutico.

Una segunda realizacién de esta invencién es un compuesto de Férmula (la)

Y

OH ©
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en el cual
Q, A, y R'-R" tienen los significados descritos anteriomente para la Férmula (1)

O sus sales y ésteres farmacéuticos.

Una tercera realizacién de la invencién es un compuesto de Férmula (Ib)

en el cual
Q, A, y R-R* tienen los significados descritos anteriormente para la Férmula (1),
o0 sus sales y ésteres farmacéuticos.

Ejemplos de la invencién pueden encontrarse en.los Ejemplos descritos a
continuacién y en las Tablas 1 y 2. Se pretende que los compuestos descritos en
los Ejempios sean representativos de la invencion, y se comprenderd que el
alcance de la invencién no se limita por el alcance de los ejemplos. Aquellos
expertos en el arte reconoceran que la invencién puede practicarse con variaciones
de las estructuras, los materiales, las composiciones y los métodos descritos, y
dichas variaciones se consideran dentro del &mbito de la invencion.

Los términos identificadoa anteriormente tienen el siguiente
significado en todo este texto:

El término “hala” significa ¥, Br, Cl, y I.

Los términos “alquilo (Ci-C¢),” y “alquilo (C;-C4)* significan
grupos hidrocarbonades saturados lineales o ramificadoa que tienen desde
aproximadamente 1 hasta aproximadamente § &tomos de carbono, o desde 2

hasta aproximadamente 6 4tomos de carbono, respectivamente. El grupo



hidrocarbonado puede incluir, ademfs, un radical alquilo como parte del
grupo alquilo. Dichos grupos incluyen, ein carficter limitativo, grupos
metilo, etilo, n-propilo, isopropilo, butilo, iscbutile, pentilo, hexilo,
ciclopropila, ciclohexilo, ciclopropil-metilo, y ciclopentil-metilo.

El cérmino “alcoxl (C;-C¢)}" 8ignifica un grupo hidrocarbonado
saturado lineal o ramificado que tiene desde aproximadamente 1 hasta
aproximadamente & &tomos de carbono, dicho grupo estd unido a un &tomo de
oxigena. El 4Atomo de oxigeno es el dtomo a través del cual el
sustituyente alcoxi estf unido al resto de la molécula. El grupo
hidrocarbonado puede inclulr, ademfs, un radical alquilo ciclice como
parte del grupo alquilo. Dichos grupoa incluyen, sin carfcter limitativo,
metoxi, etoxi, n-propoxi, isopropoxi, n-butoxi, n-hexiloxi, 3,3-
dimetilpropoxi, <ciclopropoxi, cilclopzopilmetoxi, clclopentiloxi, vy
gimilares.

El término “halcalcoxl (C,-Cg)” significa un grupo alcoxi (C,-Cg)
sustituido en el carbono con un #Atomo de halSgeno. Dichos grupos
incluyen trifluorometoxi, difluoromatoxi, 2,2-difluarocetoxi, 2,2,2-
trifluoroetoxi, 3-fluoropropoxi, 2-cloroetoxil, 3-cloropropoxl, 1-fluoro-
2,2,-dicloroetoxi, y similares.

El término *haloalquilo (C;-Cg)” eignifica un grupo alguilo (C;-Cg)
austituido en el carbono con un &tomo de halSgeno. Dichoca grupos
incluyen trifluorometilo, difluorometilo, 2,2,2-trifluoroetilo, 3-
fluoropropilo, difluoroetilo, 1-fluoro-2,2-dicloroetilo, 3-cloropropilo,
4-bromohexilo, y similares.

Los términos "aminocarbonilo,” “alqulilaminocarbonilo (C+-Csg),” y “bis[alquil
{C+-Ce)laminocarbonilo,” significan un grupo carbonilo [C(=0)] sustituido por un

atomo de nitrégeno en el cual el 4tomo de nitnbgeno es no sustituido, sustituido por
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un anico grupo (C4-Cs), 0 por dos grupos alquilo (C4-Cs), respectivamente. El grupo
carbonlio es el punto de unién del sustituyente al resto de la molécula. Dichos
grupos incluyen carboxamido [NHzC(=0)-], N-metlicarboxamido [CHyNHC(=0)], N-
metil-N-propilcarboxamido [CHsCHzCH2N(CHs)C(=0)}] y N.N-dietlicarboxamido
[(CH3CHZ)2NC(=O}], y similares.

El término “hidroxi-alquilamino (CzCsg)carbonilaiquilsulfonilamino (C4-Ce)”
significa un grupo carbonilo [C(=0)] sustituido por un tomo de nitrégeno en el cual
el 4tomo de nitrégeno estd sustituido por un Gnico grupo (C>Cs), y dicho alquilo
esta sustituido en forma adicional por un grupo hidroxi. Dichos grupos incluyen 2-
hidroxietilamido, 3-hidroxipropllamido, 4-hidroxihexilamido, y similares.

Los términos “aminosulfonilo,” “alquilaminosulfonilo (C4-Cs)," y "bisfalquil (C1-
Ce)jaminosulfonilo® significan un grupo S(=0), sustituido por un atomo de nitrdgano
en el cual el atomo de nitrbgeno es no sustituldo, sustituido por un Unico grupo
alquilo (C1-Cag), 0 por dos grupos alquilo (C1-Cq), respectivamente. El grupo S$(=0).
es el punto del unién del sustituyente al resto de la molécula. Dichos grupos
incluyen aminosulfonilo [NH2S(=0)-J, N-metilaminosulfonil{ CHsNHS(=0);], N-
metil-N-propilaminasulfonilo {CHsCHzCH2N(CH;3)S(=0)2] y N,N-dietilaminosulfonilo
[(CH3CH2)2NS(=0)=], y similares.

El término “alquilcarbonilo (C1-Ce)" significa un grupo amino en el cual el
atomo de nitrdgeno esta sustituido por un grupo carbonilo, y dicho grupo carbonilo
estd sustituido en forma adicional por un grupo alquile {C+-Cs). EI &tomo de
nitrégeno es el p;.mto de unién del sustituyente al resto de la molécula. Dichos
grupos Iincluyen grupos acetiamino [CHsC(=O)NH-], propanoilamino
[CH3CHzC(=0)NH-}, e Fbutancilamino [(CH3)CHC(=0)NH-], y similares.

El término “alquilsulfonilamino (C4-Cs)" significa un grupo amino en el cual el
atomo de nitrégeno esta sustituido por un grupo sulfonilo [S(=0)), y dicho grupo
sulfonilo esta sustituido en forma adicional por un grupo alquilo (C-Cs). El 4tomo
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de nitrégeno es el punto de unién del sustituyente al resto de la molécula. Dichos
grupos incluyen grupos metilsulfonilamino [CHyS(=0):NH-], propilsulfonilamino
[CH3CH2CH2S(=0)NH-], e Fpropilsulfonilamino [(CH3)CHS(=0)NH-], y similares.

Los términos “1-morfolinilcarbonilo” y “1-plperidinilcarbonile® significan
— oy ', respectivamente.

El término "sustituido en forma opcional® significa que el resto
asi modificado puede tener desde ningunc hasta el niimero més elesvado de
sustituyentea indicados. Cada pustituyente puede reemplazar cualguier
dtomo de hidrSgeno en el resto asf modificado, en tanto el reemplazo sea
quimicamente posible y quimicamente estable. Cuando existan doa o més
sustituyentes en cualquier resto, cada sustituyente se elige en forma
independientea de cualquier otro sustituyente y puede, en consecuencia,
ser igual o diferente.

Cuando se describe gue un resto estd sustituldo, puede tener uno o
mds de los sustituyentes indicados que pueden estar ubicados en cualguier
posicién disponible del resto. Cuando existan dos o més sustituyentes en
cualguier resto, cada término se definird en forma indepsndiente de
cualquier otro caso.

Las Bales representativas de los compuestos de F&rmula (I), Fdrmula
(Ia), y Férmula (Ib) incluyen las sales no téxicas y las sales de amonio
cuaternario convencionales que se forman, por ejemplo, a partir da Acidos
© bases orginicos o lnorgfinicos por medios conocidos en el arte. Por
ejemplo, dichas eales de adicidén con #cido incluyen, acetato, adipato,
agcorbato, aspartato, benzoato, bencensulfonato, bisulfato, butirato,
citrato, alcanforato, alcanforsulfonato, cinamato, ciclopentanpropionato,

digluconato, dodecilsulfarto, etansulfonato, fumarato, gluccheptancato,
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glicerofoafato, hemisulfato, heptanoato, hexanoato, ¢lorhidrato,
bromhidrato, yodhidrata, 2-hidroxietansulfonato, itaconato, lactato,
maleato, mandelato, metansulfonato, 2-naftalensulfonato, nicotinato,
nitrato, oxalato, pamoato, pectinato, persulfato, 3-fenilpropionato,
picrato, pivalato, propionato, succinato, sulfonato, tartrato,
tiocianato, tosilate, y undecanoato.

Lae sales mlcalinas incluyen sales de metal alcalino, tales como
pales de potasio y sodio, sales de metales alcalino-térrecs tales como
sales de calcio y magnesio, y salea de amonio con bases orgénicas tales
como salea de diciclohexilamina y N-metil-D-glucamina. En forma
adicional, los grupcs que contienen nitrégeno bésico pueden cuaternizarse
con agentes tales como haluros de alquilo inferior talea como claruros,
bromuroa y yodurcs de metilo, etilo, propilo y butilo; dialquil sulfatos
como dimetill, dietil, y dibutil sulfato; y diamil sulfatos, haluros de
cadena larga tales como cloruros, bromuros y yoduros de decilo, laurile,
miriastile y estearilo, haluroe de aralquilo como bromuros de benciloc y
fenetilo y otros.

Los é&steres en la presente invencién son derivados no téxicos,
aceptables desde el punto de vista farmacéutico de los compuestos de
Férmula (I) , Férmula (Ia), y Férmula (Ib}. Esto incluye, por ejemplo,
derivados de &ster de compueatos que contienen hidroxilo de FSrmula (I) ,
Férmula (Ia}, y Fb6rmula (Ib) preparados con #cido acético, benzoico,
mandélico, aeateérico, léctico, salicilico, hidroxinaftoico,
glucoheptanocico, y glucénico. Esto incluye, ademfs, por ejemplo,
derivados de &ster de compuestos que contienen 8&cido carboxilico de
P6rmula (I) y Férmula (Ia) preparados con alcochocles aceptables deade el

punto de vista farmacéutico. Los alcoholes aceptables deade el punto de
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vieta farmac&utico incluyen, ein carficter limitativo metancl, etanol,
isopropancl, butanol, 2-metilpropanocl, 2-metoxietancl, -
{(dimetilamino}etanol, 2-{dietilamino)etanol, 2-(l-piperidinil)etanocl, 2-
{1-morfolinil)etanol, 8cido hidroxiacético. N,N-dimetilglicolamida,
hidroxiacetona, y similares. Resultard obvio para aguellocs expertos en
el arte gque los compuestos de F&rmula (Ia) son &cldos hidroxilados y por
lo tanto pueden formar é&steres ciclicos (es decir, lactonas}. Estos
&stezes, incluyendo aquellos zepresentados por la FSrmla (Ib), pe
incluyen dentro del alcance de la invencifn. Los compuestos de Férmula
{I), Férmula {(Ia), y Fédrmula (Ib) pueden esterificarse a través de una
variedad de procedimientos convencionales conocidos por aquellos expertos
en el arte. Una persona experta en el arte sabr8 fhcilmente cémo llevar
& cabo con éxito egtos y otros métodos de esterificacién.

Puede ser necesario proteger los grupos sensibles o reactivos en
los compuestos de Férmula (I), Férmula (Ia), y F6rmula (Ib) durante
cualesquiera de los métodos anteriores para formar ésteres, y loa grupos
protectores pueden agregarse y eliminares a través de métodos
cenvencionales conocidos en el arte.

Los compuestos de esta invencidén pueden, ya sea por su naturaleza
de centroa asimétricos o por rotacidén restringida, estar presentes en
forma de isSmeros. Puede existir cualquier isdmero en el cual el centro
asimétrico se encuantre en la configuracién (R}, (5}, o (R,S).

Se apreciar8, ademéis, gque cuando se encuentren presentes dos o més
centros asimétricos en los compuestoa de la invencién, que con frecuencia
serdn posibles varios diasterémercs y enantiémeros de las estructuras
simplificadas, y gque los diasterSmeros puros y los enantidémeros puros

representan las realizaciones preferidags. Se pretende que los
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estereocisémeros puros, los diasterémeros puros, los enantiSmeros puros y
sus mezclas, se encuentren dentro del alcance de la invencién.

Todos los isdmercos, ya sea separadose, puros, parcialmente puroa o
en mezcla racémica, de los compuestos de esta invencién se incluyen
dentro del alcance de eata invencién. La purificacién de dichos isémeros
Y la separacién de dichas mezclas isoméricas pueden lograrse a través de
técnicas estindar conocidas en el arte.

Los isfmeros geométricos por naturaleza de los sustituyentes
alrededor de un enlace o un anillo pueden estar presentes en forma cis
(s 2-) o0 trana (= E-), y smbas formas ipoméricas se incluyen dentro del
alcance de esta invencién.

El proceso particular que se utilizarf en la preparacién de los
compuestos de esta invencién depende del compuesto especifico deseado.
Factores tales como la seleccién de los restos especificos y los
sustituyentes especificos en los diferentes restos, cumplen una funcidn
importante en la via que debe seguirse en la preparacién de los
compuestos especificos de esta invencidn. Estos factores son ampliamente
reconoclidos por un experto en el arte.

Para la sintesis de cualquier compuesto particular, una persona
experta en el arte reconocerf que puede requerirse el uso de grupos
protectores aproplados para la sBintesis de compuestos gque contienen
determinados sustituyentes. Puede encontrarse una deacripcidén de los
grupos protectores aproplados y los métodos apropiadoa de agregar y
eliminar dichos grupos, por ejemplo, en Protective Groups in Organic
Synthesis, Second Edition, T. W. Greena, John Wiley and Sons, New York,
1991.

En los esquemas de reaccin que siguen, una persona experta en el
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arte reconocerf gque los reactivos y los solventea realmente utilizados
pueden seleccionarse de varios solventes y reactivos conocides en el arte
como equivalentes efectivos. Cuando se muestran reactivos o solventes
especificos en un esquema de reaccién, por consiguiente, se consideran
ejemplos ilustrativos de las condiclones deseables para la ejecuc_ién de
ese esquema de reaccién particular. Las abreviaturas no ldentificadas en
el texto gue aigue se snumeran més adslante bajo el titule “Abreviaturas
y Siglas.”

Otro objetivo de esta invencién es proveer mftodos para realizar
los compuestos de la invencién. Los compuestos pueden prepararse a partir
de materiales ampliamente disponibles a través de los métodos definidos
en el esquema de reaccién y en los Ejemplos gue siquen, a travéa de
modificaciones obvias a los mismos.

Preparacién General de los Compuestos de la invenclén

La preparacién de los compuestos de la presente invencién que tienen la
Férmula (i), puede lograrse a través de cualquiera de los dos métodos generales
que se muestran a continuacién en el Esquema de Reaccién 1 y Esquema de
Reaccién 2.

En el Esquema de Reaccion 1, una reaccién de acoplamiento del compuesto
de Formula (ll) con Acido nitrofenilborénico o éster borbnico de Férmula (lll), en
presencia de un catalizador de paladio tal como PdClx(dppf), da el intermediario de
Foérmula (V). La reduccidon del grupo nitro al compuesto de Férmula (V) puede
lograrse por medios estandares tales como écido acético/ hiermo para suministrar el
comespondiente amino compuesto de Férmula (VI). Una via altemativa a los
compuestos de Formula (V1) es llevar a cabo una reaccién de acoplamiento del
compuesto de Férmula (Il) catalizada con paladio con el acido anilino bordnico/éster
bardnico opcionalmente protegido de Férmula (IV), seguido de desproteccion, si es
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necesario, para suministrar el compuesto de Férmula (VI) en forma directa. Los
reactivos acido nitro o amino bordnico/éster bordnico (lll) y (IV), respectivaments,
s8 encuentran disponibles en el mercado o pueden prepararse a partir de los
- halonitrobencenos comespondientes ampliamente disponibles por medios
conocidos en el arte.

Luego, se hace reaccionar el compuesto de Férmula (VI) con el heterociclo
2-halo sustituido y compuestos relacionados de Fémmula (VIl) para dar los
compuestos de Férmula (VIIl) en los que R = H 0 Férmula (I) cuando R = H. Los
compuestos de Férmula (VIIl) pueden hidrolizarse en condiciones estandar de

hidrélisis del éster para dar los compuestos de Férmuila (l).
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Esquema de Reaccién 1
R! Q

A,COOR
X Tz
R @ /N
1. PGN-— OR
\ 5 S
oN—{ )—BIORY, ™

(i g:t:izador de Pd,

catalizador de Pd, o Desproteccién con
Base 'N, & 88 necesario

R‘ 0 R1 (0]

A00R LOOR
2 A
R I reduccién R A
| I
ON J & (47 HaN m
R? X=Cl,Br,ol

N Y =Cl, Br, | o alqullo SO;

m-{,\L Q=NR% 0,08

Y R = H, alquilo o bencilo
PG = un grupo protector opcional
()] R" = ea H o alquilo y dos R* pusden
formar un anillo
R1 0
T i
a D’ # R?
R J‘N cuande R » H i N
H i), R7H hidrolisis J‘m
{o{l),siR=H] H

Las altemativas para ia preparacion de los compuestos de Formula (VIl),
utiles cuando los 4cidos bor6nicos o ésteres bordnicos de Formulas (ill) y (IV) no
son accesbles facilmente, se muestran en el Esquema de Reaccion 2 a

continuacién. La preparacién del éster boronico de Formula (X) a partir del
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comrespondiente compuesto de Férmula (Il) se logra por reaccidn de (Il) con un
reactivo éster bordnico tal como pinacol boranc para obtener el intermediario de
Féormula (X). Este reactivo acido/éster borénico de Férmula (X) puede acoplarse
con el 2-anilino-heterocicio de Férmula (IX) en presencia de un catalizador de
paladio y una base tal como carbonato de potasio, para dar el intermediario de
Férmula (VIll). El compuesto de Férmula (Vi) puede prepararse, ademas,
llevando a cabo una reaccién de acoplamiento de (X) con la haloanilina
opcionaimente protegida de Formula (XI), brindando una via adicional al
intermediario de Férmula (VI). La hidrdlisis de (V!I), como se describe e;1 ol
Esquema de Reaccion 1, da el compuesto de Férmula (1).
Esquema de Reacclén 2
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R! 0 Ester bc:gpalco {por ej., R 0
Inacol no),
/D)k”coon catalizador do ?=d bese i - OO0R
X ———— "0)B #
m ROk &)
R? o 2
X
PG—N N
H é R‘-—{LND
XD H -
lami
m;::‘ G‘;, Pd Acoplamiento
/ catalizado con Pd
3 Ri 0
R OOR
N R RY » 2
R4 j\ N \
Y I |
[41)] N
Ho o
R = H o alqullo [o (1), si ResH]
X=Cl,Br,ol
Y = Cl, Br, | 0 alquilo SO
Q=NR% 0,08

PG = un grupo protector opclonal
R" = es H o alquilo y doa R" pueden formar
un anlllo

Los compuestos de Formula (ll) pueden prepararse a partir de un anhidrido
ampliamente disponible de Férmula (XII) o un cloruro de écido-éster de Férmula
(X11l) a través de una reaccion de acilacion estidndar de Friedel-Crafts como se

muestra en el Esquema de Reaccién 3.
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Esquema de Reaccldén 3

R‘
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Los intermediarios de Formula (X} se encuentran disponibles en el
mercado o pueden prepararse de un modo directo a partir de precursores
ampliamente disponibles. Un método general de preparacion de la Férmula (Xllia)
[(XIIl) donde A = -(CH2)C(R*YR")] se presenta en el Esquema de Reaccion 4. La
esterificacion de un acido carboxilico sustituido de Férmula (XV) da un éster
sustituido de Férmula (XVI); la alquilacion del éster con bromoacatato de t-butilo da
el éster de Formula (XVII). La eliminacién selectiva del grupo t-butilo en condiciones
dcidas normales da el monoéster de monoécido de Férmula (XVIIl) que puede
convertirse por medios estandar (por ej., SOCI2) en el cloruro de &cido-éster de
Férmula (Xllla).
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Esquema de Reacclén 4

HyC CHs
CH HsC

Oy OH o. &° 0-CHy St
Rl 77— CH
R Rﬂ R? R. R7 3

V) V1) Base Fuerte oXviD)

O_CHS (o) O_CH3 o)

TFA O‘&(\i 80C, °’S<‘(

—— RCRT OH RASRT €

(XviIl)
(XIlla): (XIil) donde

A= -E—(CH;)R—.:(:;7

RS R’

)'/(CHZ)p :

Los compuestos de F6rmula (II}) en los cuales A es ' '

R @6 4, v p €6 1,

pueden prepararse como se mueatra en el Esquema de
Reaccién 5, a través de la alquilacidn de un &ater masdnico sustituido de
F8rmula (XIX) con el bromurco de fenacilo de FS6rmula (XX), en presencia de
una base fuerte tal como hidruro de sodio, para dar el intermediario de
F6rmula (XXI). La hidrSlisls y la descarboxilacién de (XXI) dan el
compuesto de FSrmula (IIa) [(II) donda A es - (CH,)CH(R')-].



Esguema de Reacclén 5

1+ O
? b)\,ar OOR
R o €
X R! COOR
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-
°© 0o NaH, THF X

(Xix) Ox1)

1. hidréilsls de base
2. &cido, descarboxilacién
3. esterificacion, si s necesario

La preparacién de compuestos de Férmula (11} en los cuales A es
(CHz)m

" (CHpy , mes 0,

ynes 1, 2, 3, 04,y esti sustituido en forma opcional por hasta dos grupos R® se

sintetiza en el Esquema de Reaccién 6. Este Esquema de Reaccién ilustra un

método general de obtencién de los compuestos de Férmula (ll) donde son

posibles los esterecisémeros, y muestra especificamente la preparacién de los

diasteredmeros (R,R) de Férmula (lid) y Férmula (lle).

En el Esquema de Reacclén 6, el anhidrido de Férmula (Xlib) [Férmula (XIl)

. {CHz)m

donde Aes  (CHdn ' ,

mes 0,nes 1, 2, 3, 04, y esta sustituido en forma opcional por hasta dos grupos

R'] se convierte en dos etapas en el compuesto de Formula {XliIb) [Férmula (XIII)



Z (7

donde A se definié con anterioridad para la Férmula (Xll)]. Se sigue el método del
Esquema de Reaccién 3 para preparar el compuesto de Formula (lib) a partir de
(Xiiib). La Férmula (lib) puede convertirse en el compuesto de Formula (lic) por
hidrélisis alcalina. Si se desea, puede resolverse (lic) en sus ant(podas dpticas por
medios estandar, por ejemplo a través de la cristalizacion selectiva de sus sales
diasterebmeras con una base Optimamente activa tal como (R} o (S)}1-
feniletilamina, y liberando el compuesto éptimamente purificado por acidificacién de
la sal. Por consiguients, el compuesto de Férmula (lid) puede prepararse y
convertirse en el correspondiente éster de Férmula (le).

Se debe comprender que los intermediarios de Férmulas (lib) a (lle) pueden
llevarse a cabo en forma Individual a los comespondientes compuestos de Formula
() a travds de los mélodos definidos an los Esquemas de Reaccion 1 y 2
anteriores, permitiendo de este modo los diferentes compuestos diasteroméricos de

Formula (1).
Esquema de Reaccién 6
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o o) 0
HOOC OOMs " OOMe
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La Formula (IIb) - (lle) repreaenta Férmula {I1) donde A & .
(CHy, '

mas0;nes 1,2, 3,04 yA esth sustituldo en forma opcional por dos grupos R®

Otros compuestos de Férmula (II) pueden prepararse a través de
métodos conocidos en el arte o por los métodos descritos agqui, por
ejemplo, usando los compuestos 1 (preparado como ae describe en McDonald,
et al., J. Org. Chem. 315: 2666-2669, 1970), 2 (preparado como se
describe en Hronowski, et al., Can. J. Chem, 66: 61-70, 1988), 3
(preparado como se describe en Chung, et al., Bioorg. Med. Chem. Lett.
5: 1097-1102, 1995; Seetz, et al., Rec. Trav. Chim. Pays-Bas 107: 160-
162, 1988), 4 (preparado como pe describe en Jun, et al., Bull. Korean
Chem. Soc. 9: 206-209, 1988)}; 5 (ver, por ej., los métadoa descritos en
la Patente de los Bstados Unidos No. 6,562,828); 6 ¥y 7 (ver, por ej., los

métodos deecritos en Carlon, ot al., Org. Prep. Proc. Int. 9: 94-96,
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1977; Patente de los Eastados Unidos No. 3.256.277; Bushweller, et al.,.
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J. Org. Chem. 54: 2404-2409, 1989).

0 0
o 0 0 o}
cl OCH; W } <> X <
ci OCH, CH50 CHs
1 3

2
0 0 O COOEt
EtO Et
HO
T
HaC CHa o] u
4
s
0 COOCEt
O COOEt
HO
HO §=0
S 0
s
1
Ademfis, loa compuestoa de FSrmula (II) pueden prepararse aplicando
otros métodos conocidos en el arte. Por ejemplo, para preparar los

siguientea compuestos easpecificos de FSrmula (II), designados &-13,
pueden emplearse los siguientes métodos: B (ver, por ej., WO 9615096 y
Patente de los Estados Unidos No. 5.789.434);: 8 (ver, por ej., los
métodos descritos en WO 9717317); 10 (ver, por ej., loa métodos descritos
en van der Mey, et al., J. Med. Chem. 44: 2511-2522, 200l1; Gaare, et al.,
Acta Chem. Scand. 51: 1229-1233, 1997; Kuchar, at al., Coll. Czech. Chem.
Commun. 51:2617-25, 1986)}; 11 (ver, por ej., loa métodos descritos en
Kawamateu, et al., Arzneim. Forach. 30: 454-459, 1980; Bajaj, et al., J.
Indian Chem. Soc. 52: 1076-1078, 1975); 12 y 13 (ver, por ej., los
métodos descritom en WO 9615096, y Sen, et mrl, Indian J. Chem. 23B: 821-

824, 1984).



ZZo

O COOEt

) /©)K/kcu.-.

(o] COOEt
Br
10
11
(o]
m
. P
0
COOEt
CH,
Hs
B

Los compuestos de Férmula (IX) pueden prepararse por reaccién de una
anilina de Formula (XXIl) permitiendo la reaccién con un compuesto de Férmula
(VI}), en general con calentamiento en un solvente inerte. Este método se ilustra

en el Esquema de Reaccion 7.

Esquena de Reaccidén 7
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(IX)
Y =Br, Cl, |, o alqullo SO;

X=Cl,Br,ol

Otros compuestios de Formula (IX) pueden prepararse a través de otros
métodos conocidos en el arte, por ejempio, mediante la reaccién de un tioclanato
de 2-oxoetilo con una anilina de Férmula (XXII) para formar un 2-(arilamino)-tiazol
como se describid en el arte (Sharma, et al., Tetrahedron, 15: 53-59, 1961;
Schantl, et al., Synth. Commun. 28:1451-1462, 1998).

Los compuestos de Férmula (VII) pueden prepararse a través de métodos
conocidos en el arte, tales como los siguientes: (a) 2-cloro-5-cianobenzotiazol y 2-
cloro-8-cianobenzotiazol (WO 2002000633); (b) 5-acetamido-2-clorobenzotiazol
(Sharpe, et al., J. Med. Chem,15:523-529, 19872); (c) 6-acetamido-2-cloro-
benzotiazol (Katz, J. Am. Chem. Soc. 73:4007-4010, 1951), (d) 2-cloro-5-
benzotiazolcarboxamida, 2-cloro-N-metil-6-benzotiazolcarboxamida, 2-cloro-N-etil-
5-benzotiazolcarboxamida, 2-cloro-N,N-dimetil-5-benzotiazolcarboxamida, 2-cloro-
N,N-dimetil-6-benzotiazolcarboxamida, 2-cloro-N-(2-hidroxietil}-5-benzotiazol-
carboxamida, 2-cloro-N-(2-hidroxietil}-6-benzotiazolcarboxamida, y 2-cloro-7-
morfolinocarbonil-benzotiazol (Patente de los Estados Unidos No. 3.654.2986 ); (e)
6-butoxi-2-cloro-benzotiazol (Bordi, et al., Farmaco 49: 153-166, 1994); (f) 2-cloro-
6-isopropoxi-benzotiazol, 2-cloro-5-ciano-benzoxazol y 5-ciano-2-metiltiobenzotiazol
(Sol. de Patente Europea EP1308439A1); (g) 2-cloro-5-metilsulfonil-benzoxazol
(Lok, et al., J. Org. Chem, 61: 3289-3297, 1888); (h) 2-cloro-5-(4-metil-fenil)-tiazol,
2-cloro-5-(4-isopropil-fenil)}-tiazol, y 2-cloro-5-(2,4-dimetil-fenil)-tiazol (Merfjanian, et
al., J. Org. Chem. 51: 543-545, 1986; (I) 2-cloro-5-{4-metoxi-fenil)-tiazo! (Solicitud
Francesa FR 2152345); (j) 2-cloro-4,5-dimetiltiazol (Begtrup, et al., Acta Chem.
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Scand. 46: 372-383, 1992), (k) 2-cloro-4-hidroximetiltiazol (WO 2000078746); (I) 2-
cloro-4-metiltiazol (Sol. de Pat. Europea EP1216997); (m) 2-cloro-5-ciano-
benzoxazol, 2-clorobencimidazoi-5-carbonitrilo, 2-cloro-5-triflucrometilbencimidazol,
2-cloro-5-luorobenzoimidazol, 2,5-diclorobenzoimidazol, 2-cloro-5-nitro-
benzoimidazol, 2-cloro-1-metilbenzoimidazol, 2-cloro-5-trifluorometil-1-metil-
benzoimidazol, y 2-cloro-5-fluoro-1-metilbenzoimidazol (Sol. de Pat. Europea
EP1308439A1); (n) 2-cloro-1-metil-benzolmidazol, 2-cloro-1-etikbenzoimidazol, 2-
cloro-1-lsopropil-benzoimidazol, 2-cloro-1-bencil-benzoimidazol, y 2-cloro-8-fluoro-1-
metil-1-benzoimidazol (WO 2001047898);, {(0) 2-cloro-1-ciclopropil-benzoimidazol
(Orjales, et al., J. Med. Chem. 40; 586-593, 1897); (p) 2-cloro-7-metoxi-1-isopropil-
benzoimidazol y 2-cloro-5-fluoro-1-isopropll-benzoimidazol {Solicitud Francesa FR
2773800).

Los compuestos que tienen la Férmula (la) pueden prepararse a partir de
los compuestos de Férmula (1) o Férmula (VI), mediante el uso de agentes
reductores selectivos y métodos para la reduccidon selectiva conocidos por
aquellos expertos en el arte. Por ejemplo, puede tratarse un compuesto de
Férmula () con borohidruro de sodio o un agente reductor similar para generar el
correspondiente compuesto de Férmula (la).

Los compuestos de Férmula (Ib) se preparan a partir de compuestos de
Férmula {la) a través de métodos estandar para la lactonizaciéon de hidroxiacidos
{por ej. en presencia de un catalizador acido tal como TsOH) en un solvente

anhidro tal comao tolueno.
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Pueden encontrarse ejemplos de la invencidn en los Ejemplos descritos a
continuacién y en las Tablas 1 y 2. Se pretende que los compuestos descritos en
los Ejemplos sean representativos de la invencién, y se comprenderd que el
alcance de ia invencién no se limita con el alcance de los ejemplos. Aquellos
expertos en el arte reconocerdn que la invencion puede practicarse con
variaciones de las estructuras, los materiales, las composiciones y los métodos
revelados, y dichas variaciones se consideran dentro del &mbito de la invencion.

PREPARACION DE LOS COMPUESTOS DE LA INVENCION

Informacién Ganaral

Espsctro de Masa
Los espectros de masa por ionizacién quimica (CI-MS) se obtuvieran con

un espectrdmetro de masa Hewlstt Packard 5989A equipado con un
Cromatégrafo Gaseoso Hewlett Packard 5890 con una columna J & W DB-5
(recubrimiento 0,25 uM; 30 m x 0,25 mm). La fuente de iones se mantuvo a
250°C y se barrieron los espectros desde 50-800 uma a 2 seg. por barrido.

Los datos de cromatografla liquida — espectros de masa por
electroaspersion (CL-EM) se obtuvieron usando uno de los sigulenties dos
métodos. En los Ejemplos y las Tablas provistas a continuacion, los datos de CL-
EM se suministran can tiempas de retencidn (tiempo de ret.) de HPLC. Excepto
donde se indique de otro moda, se usé el método 1.

Método 1: Hewlett-Packard 1100 HPLC equipado con un bombeador
cuatemnario, un detector de longitud de onda variable fijado a 254 nm, una
columna YMC pro C-18 (2 x 23 mm, 120A), y un espectrometro de masa con
trampa de lones Finnigan LCQ con ionizaciéon por electroaspersion. Se barrieron
los espectros desde 120-1200 uma undo' un tiempo i6nico variable de acuerdo
con el numero de iones en la fuente. Los eluyentes fueron: A: 2% de acetonitrilo
en agua con 0,02% de TFA, y B: 2% de agua en acetonitrilo con 0,018% de TFA.
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Se usd elucidn con gradiente desde 10% de B hasta 85% de B durante 3,5
minutos a un caudal de flujo de 1,0 mVmin con una retenciéon inicial de 0,5
minutos y una retencién final de 0,5 minutos a 95% de B. El tiempo total del cicio
fue de 6,5 minutos.

Método 2: Sistema Gilson HPLC equipado con dos bombeadores Gilson
308, un Gilson 215 Autosampler, un detecior con ameglo de diodos Gilson, una
columna YMC Pro C-18 (2 x 23mm, 120 A), y un espectrdimetro de masa con
cuadrupolo simple Micromass LCZ con ionlzacién por electroaspersion por z-spray.
Se barrieron los espectros desde 120-800 uma durante 1,5 segundos. Se
adquirieron, ademas, los datos de ELSD (Evaporative Light Scattering Detector -
Detector de Difraccién con Luz por Evaporacién) como canal analégico. Los
aluyentas fueron: A: 2% de acetonitrilo en agua con 0,02% de TFA, y B: 2% de
agua en acetonitrilo con 0,018% de TFA. Se usd elucién con gradiente desde 10%
de B hasta 90% de B durants 3,5 minutos a un caudal de flujo de 1,5 ml/min con
una retencion inicial de 0,5 minutos y una retencién final de 0,5 minutos a 90% de
B. EIl tiempo total del ciclo fue de 4,8 minutos. Se usé un valor exira de
conmutacion para la conmutacion y la regeneracion de la columna.
Espeoctros de RMN

Se realizd espectrometria por RMN de una dimension de rutina en
espectrometros Varian Mercury-plus de 300 MHz o 400 MHz. Las muestras se
disclvieron en solventes deuterados obtenidos de Cambridge Isotope Labs, y se
transfirieron a tubos ID Wilmad para RMN de 5 mm RMN. Se obtuvieron los
espectros a 293°K. Los desplazamientos quimicos se registraron en la escala de
ppm y se relacionaron con las sefiales de solvente apropiadas, tales como 2,49
ppm para DMSO-ds, 1,93 ppm para CDsCN, 3,30 ppm para CD4OD, 5,32 ppm
para CD.Clp, v 7,26 ppm para CDCl3 para espectros de H; y 39,5 ppm para
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DMSO-ds, 1,3 ppm para CD;CN, 48,0 ppm para CD;0D, 53,8 ppm para CD:Cl; y
77,0 ppm para CDCl; para espectros de *°C.
Cromatografia Quiral

La cromatografia quiral se lievd a cabo usando Pirkle Covalent (R,R)
Whelk-O 2 10/100 de Regls Technologies como fase fija. La fase mévil estaba
formada por A = Hexano (que contenla 0,1% de TFA) y B = alcohol isopropilico
(que contenia 0,1% de TFA). El gradiente usual fue 10% de B hasta 60% de B
durante 25 minutos. En algunos casos, s usé un gradiente de 10 a 80% de B o
50 a 90% de B. La cuanfificaclén y la recolecclén de fracciones se basd en la
detaccion de UV a 330 nm (también a 280 nm). Normalmente se disolvieron las
muestras en DMF antes de la inyeccidn; para el trabajo analitico, estas soluciones
de muestra se diluyeron en forma adicional con metanol. Para el trabajo analitico,
se usaron una columna de 4,6 x 250 mm, caudal de flujo = 1 mi/min, y HPLC
analitica de Shimadzu. Para el trabajo preparativo, se usaron una columna de 20 x
250 mm, caudal de flujo = 25 mlUmin, y HPLC Gilson, con una cantidad de muestra
inyectada tipica de 50 mg.
Abreviaturas y Siglas

Cuando se usan las sigulentes abreviaturas en toda la memoria

descriptiva, éstas tienen el siguiants significado:

ac. acuoso
BuOH butanol

CDC1, cloraformo deuterado

Celite® agente filtrante de tilerra diatomficea, ®celite
Corp.

DCE diclorostano

DCM diclorometano

DMF N,N-dimetilformamida

v



DMSO
DMBO-d,
eea
IE-BEM
IES-EM
de masa
EtOH

BEOAc

1PrOH
CG-EM
HPLC
HRMS
CL-EM
Mel
MeOH
min
EM
RMN

PAC1, (dppf)

p.o.

Rx

TFA

TLC

30 224
z2z2a

dimetil sulféxido

dimetil sulféxido deuterado

exceso enantiomérico

impacto electrénico - espectrometria de masa

ionizacién por electroaspersién - espectrometria

etanol

acetato de etilo

hora(e)

isopropanol

cromatografia gaseosa -~ espectrometria de masa

cromatograffa liquida de alta presidn

eapectrometria de masa de alta resolucién

cromatografia liquida - espectrometria de masa
yoduro de metilo

metanol

minutos

egpactrometria de masa
resonancia magnética nuclear
1,1'-bis(difenilfosfina) ferrocen)
dicloropaladie{II}

administrado por v{a oral

Factor de retencién por TLC
temperatura ambients

fcido trifluoroacético
tetrahidrofurano

cromatografia en placa delgada
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Preparaclén de los Compuestos de Férmula (Il i

intermediario A
4'-amino-1,1"-bifenli-4-11)-2.2-dimetll-4-oxobutanosato de metilo
O COOMe

O e

&

HgN

4-Yodoformanilida

wes

H

Paso 1. A una solucién de 4-yodoanilina (30,0 g, 137 mmol) en 100 ml de
THF y 100 ml de tolueno, se agregd lentamente una solucidn de anhidrido acético
(16,0 g, 157 mmol) y addo férmico (10,8 g, 235 mmol) a partir de un embudo de
adicién bejo atmosfera de argén. Se mantuvo la temperatura de la mezcla de
reaccion por debajo de 15°C durante el agregado. Luego de finalizar el agregado,
se agitd la mezcla de reaccién a t.a. hasta la mafiana siguients. Se diluyo la
mezcla de reacciéon con agua (300 ml) y acetato de etilo (200 ml). Se separd la
fase organica, se lavo con agua (2 x 200 ml), y 200 ml solucién acuosa saturada
de bicarbonato de sodio. Luego de secar sobre sulfato de sodio, se concentrd la
mezcla a presién reducida para producir 4-yodoformanilida como un sdlido
blancuzco (33,5 g, >98%). 'H RMN (DMSO-dg) 8 10,27 (s, 1H), 8,26 (d, J = 2 Hz,
1H), 7,64 (d, J = 12 Hz, 2H), 7,40 (d, J = 11,7 Hz, 2H) y 30% de tautémero; IES-
EM m/z 248,0 (MH").

acido 4-(4-Bromofenil)-2,2-dimetil-4-oxobutanaicg
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o ©G0H
CHy
CHj,
Br
Paso 2. A una 8solucién enfriada (baflo de hielo/agua) de

bromobenceno (7,71 g, 49,1 mmol) y 3,3-dimetildihidro-2,5-furandiona
(5,99 g, 46,7 mmol) en diclorcetano (150 ml) se agregd tricloruro de
aluminio (13,28 g, 99,58 wmol). Se retird el baflo de hielo y se agité la
mezcla de reaccidén a t.a. hasta la maflana siguiente. Se enfrié§ la mezcla
nuevamente en un bafio de hielo/ agua, y luego se desactiv® con #fcido
clorhidrico acuoso 1M. Se agreg8 agua (70 ml) y se separaron las fases.
Se extrajo la fase acuosa con acetato de etilo (3 x 50 ml). Se secarcn
las fases orgdnicas combinadas sobre sulfato de magnesia anhidro y se
concentrarcn a preaidén reducida. Be purific6 el residuo por
cromatografia flash (aparato Biotage, 17:83 acetato de etilo/hexano) para
dar &cido 4-(4-bromofenil)-2,2-dimetil-4-oxcbutanoico como un sélido
blanco (B,34 g, 63%). CL-EM: tiempo de ret. 2,79 min; m/x 284,8 (MH');
'K RMN (300 MHz, CDC1,) & 1,36 (s, 6H), 3,27 (s, 2H), 7,60 (d, 2H), 7,81
(d, 2H).
4-(4-bromofenil)-2,2-dimetil-4-oxohutanoato de metilo
O CO;Me
iy

Br

Paso 3. A una solucién de &cido 4-(4-bromofenil)-2,2-dimetil-4-
oxobutanoico (8,33 g, 29,2 mmol) y 2,3-dimetoxipropano (3,95 g, 37,9
mmol) en metanol (100 ml) Be agregé HCl 1 M en dioxano (2,0 ml). Se
agitd la mezcla de reaccién a 50°C durante 22 h. 8e concentrd la mezcla

a presién reducida. Se agregd tolueno (2 x 60 ml) y se concentré la
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mezcla nuevamente (1x) para produclr 4-(4-bromofenil)-2,2-dimetil-«4-
oxobutanoato de metiloc como un semis6lido blancuzco (8,60 g, 99%). Este
material se usé en el paso siguiente sin purificacién adicional. CL-EM:
tiempo de ret. 3,23 min; m/z 298,8 (MH'); *H RMN (300 MHz, CDCl,) & 1,34

{8, 6H), 3,28 (8, 2H), 3,67 (s, 3H), 7,58 (d, 2H), 7,78 (d, 2H).

Paso 4. En un balén de tres bocas de 2 |, se colocaron 4-yodoformanilida
(30,0 g, 121 mmol, 1,0 eq), bis{pinacolato)diboro (30,8 g, 121 mmol, 1,0 eq),
acetato de paladio (0,82 g, 3.6 mmol, 3% en moles), acetato de potasio (35,70 g,
364,3 mmol), y 500 ml de N,N-dimetiformamida. Se eliminé el gas de la mezcla
burbujeando argén suavemente a través de la solucién durante 30 minutos a ta.
Luego se calenté la mezcla a 80°C bajo argén hasta completar la reaccion (2-3
horas). Luego de enfriar la mezcla hasta la ta, se agregaron 4-(4-bromofenil)-2,2-
dimetil-4-oxobutanoato de metilo (36,3 g, 121 mmol), carbonato de cesio (59,4 g,
182 mmol), y tetrakistrifeniifosfin paladio (4,2 g, 3,6 mmol, 3 % en moles). Luego
se calenté la mezcla de reaccién a 80°C hasta la mafiana siguiente bajo argdn.
Se enfrié la mezcla hasta la ta, y se diluyd lentamente con agua (1,5 L), lo que
provoco la precipitacion del material sélido. Se retiraron los sélidos por filtracidn,
y se lavaron con 500 ml de agua. Luego se disolvieron los s6lidos en 500 mi de
cloruro de metileno, y se retiraron las particulas negras pasando la soluciéon a
través de un taco de Celite®. Se lavé el filtrado con 150 ml de agua {2x). Luego
de secar la solucién sobre sulfato de sodlo, se concentrd la soluclén a presion

reducida para producit un residuo mamén, oscuro. Se agitd el residuo en acetato
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de etilo (200 ml) y hexano {200 ml) durante 1 h. Luego de filtrar y secar, se
obtuvoc 4-[4'-(formllamino)-1,1"-bifenil-4-l[-2,2-dimetil-4-oxobutanoato de metilo
como un sdiido amarilio (28,0 g, 68%). 'H RMN (CDClg) 5 8,42 (d, J = 2 Hz, 1H),
7,98 (d, J = 8 Hz, 2H), 7,62 (m, 6H), 3,70 (s, 3H), 3,33 (s, 2H), 1,35 (s, 6H) y 40%
de tautémero; IES-EM nvz 340,1 (MH").
4-(4'-amino-1,1'-bifenil-4-il)-2,2-dimetil-4-oxobutanoato de metilo

O COOMe

O e
Paso 5. A una suspension de 4-[4-(formilamino})-1,1-bifenil-4-il]-2,2-
dimetll-4-oxobutanoato de metilo (2,40 g, 7,07 mmol) en 20 ml de metanol, se

HoN

agregé 7 ml de acido clorhidrico concentrado a temperatura inferior a la ta. Se
agitd la mezcla de reaccién a t.a. hasta la mafiana siguiente. Se concentr$ ia
mezcla a presion reducida y solucién acuosa saturada de bicarbonato de sodio se
agrego6 lentamente hasta que el pH fue >8,0. Luego se extrajo la fase acuosa con
cloruro de metlleno (2 x 25 ml), y se secd la fase orgénica combinada sobre
sulfato de sodio. Se concentrd la mezcla a presién reducida para producir 4-(4'-
amino-1,1'-bifenil-4-il}-2,2-dimetil-4-oxobutancato de metilo como un sélido rojo
daro (2,1 g, 95%). 'H RMN (CDCl3) & 7,96 (d, J = 8 Hz, 2H), 7,60 (d, J = 9 Hz,
2H), 7,46 (d, J = 9 Hz, 2H), 6,76 (d, J = 9 Hz, 2H), 3,85 (br s, 2H), 3,69 (s, 3H),
3,32 (s, 2H), 1,35 (s, 6H); IES-EM m/z 312,4 (MH"); HRMS m/z calculado para
MH" 312,1594, analltico 312,1597.
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Iintermediario B
4-{4'-amino-1,1"-bifenil-4-il}-4-o0x0-2-{2-fenil-etil}butanoato de etllo

J ®

2-[2-{4-bromofenil}-2 til]-2-(2-feniletil}-malonato de dietilo

0 0
Br O @

Paso 1. A un balén de 3 bocas de 500 ml equipado con entrada de argén

y un embudo de incorporacion, se agregd hidruro de sodio (95%, 1,40 g, 58,3
mmol)} seguido de tetrahidrofurano (30 ml). Luego se enfrié la suspension
resultante hasta 0°C y se agregd 2-(2-feniletil)malonato de dietilo (14.0 g.
53,0 mmol) en tetrahidrofurano (20 ml) gota a gota durante 20 minutos. Se retird
el baflo de frlo y se dejé entibiar la mezcla de reaccién hasta ta durante 45
minutos. Se agregd rapidamente una solucién de 2-bromo-1-(4-bromofenil)-
etanona (14,72 g, 58,26 mmol) en tetrahidrofurano (40 mi) y se agitd la mezcla
rojc-anaranjada resultante a ta. durante 16 h. Se verli® la mezcla
cuidadosamente en 300 ml de #&cido clorhidrico 1N, y se agitd la mezcla
resultante durante 10 minutos y se extrajo dos veces con acefato de etilo. Se
secaron los exiractos combinados sobre sulfato de magnesio anhidro y se
concentraron a presion reducida. Se purificd el residuo resultante por
cromatografia flash (Biotage flash 75, 10:90 acetato de etllo/hexano) para
producir 2-[2-(4-bromofenil}-2-oxoetil]-2-(2-feniletiimalonato de dietilo (14,8 g,
61%). Tiempo de retencion de CL-EM 3,89 min, mv/z 461,2 (MH"); 'H RMN (300
MHz, CDCls) & 1,26 (t, 6H), 2,41-2,45 (m, 2H), 2,56-2,59 (m, 2H), 3,67 (s, 2H),
4,23 (q, 4H), 7,14-7,22 (m, 3H), 7,22 (d, 2H), 7,61 (d, 2H), 7,79 (d, 2H).



4-bromofenil}-4-oxo-2-{2-feniletil }butanoato de etilo
0 COEt

0

Paso 2. A una solucibn de 2-[2-(4-bromofenil)-2-oxoetil]-2-{2-
feniletil)malonato de dietlio (7,89 g, 17,1 mmol) en acetona (18,5 ml) y etanol
(17,0 ml) se agregd solucién acuosa 1N de hidroxido de sodio (17,1 ml), y se
calentt Ia solucién resultante a 50°C durante 3 h. Luego se eliminé el solvente a
presion reducida a través de evaporacidn por rotacion y se concenird
adiclonalmente el residuo resultante con alto vacio durante 1 h. Se disolvid el
residuo nuevamente en dimetoxietano (18,5 ml) y se calentd la solucién a 80°C
durante 2,5 h. Se enfri6 la mezcla hasta la ta, se diluy6 con acetato de etilo, y se
lavd con agua. Se secd la fase orgénica sobre sulfato de magnesio anhidro y se
concentrd con alto vacio. Se purificéd el residuo resultante por cromatografia flash
(Biotage flash 75, 10:90 acetato de etilo/hexano) para producir 4-(4-bromofenil)-4-
oxo-2-(2-feniletil)butanoato de etilo (4,32 g, 65%). Tiempo de retencién de CL-EM
3,79 min, m/z 389,2 (MH'); 'H RMN (300 MHz, CDCls) & 1,20 (t, 3H), 1,78-1,94
(m, 2H), 2,62 (t, 2H), 2,86-3,01 (m, 2H), 3,26-3,36 (m, 1H), 4,10 (q, 2H), 7,05-7,11
{m, 3H), 7,18-7,23 (m, 2H), 7,51 (d, 2H), 7,72 (d, 2H).

4-(4'-nitro-1, 1*-bifenil-4-il x0-2-(2-feniletil butanoato de etilo
O CO.Et

o,N ®

Paso 3. Se agregd 4-(4-bromofenil}-4-oxo-2-(2-feniletil)butancato de etilo

(4,32 g, 11,1 mmol) y acido 4-nitrofenilborénico (2,22, 13,3 mmol) a un matraz
seco bajo argdbn. Se agregaron tolueno (100 ml), dioxano (25 ml), carbonato de
sodio acuoso saturado (30 ml), y [1,1"-bis(difenilfosfin}-ferrocen]dicloro paladio(ll)

(complejo 1:1 con diclorometano, 453 mg, 0,55 mmol) y se eliminé totaimente el
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gas a la mezcla. Luego se calentd la mezcla resultante a 85°C durante 16 h
antes de enfriar hasta ta. Se agregd agua y se extrajo la mezcla dos veces con
acetato de etllo. Se secaron los extractos combinados sobre sulfato de magnesio
anhidro y se concentraron a presion reducida. Se purificd el residuo por
cromatografia flash (Biotage flash 75, 5:1 acetato de etilo/hexano) para producir
4-(4'-nitro-1,1'-bifenil-4-il}-4-oxo-2-(2-feniletil)butancato de etilo (3,6 g, 75%).
Tiempo de ret. de HPLC 3,99 min, '"H RMN (300 MHz, CDCls) 8 1,29 (t, 3H), 1,85-
2,08 (m, 2H), 2,71 (t, 2H), 3,05-3,20 (m, 2H), 3,45-3,52 (m, 1H), 4,20 (g, 2H),
7,18-7,31 (m, 5H), 7,72 (d, 2H), 7,78 (d, 2H), 8,05 (d, 2H), 8,33 (d, 2H).
4-(4-amino-1,1"-bifenil-4-}-4-ox0-2-(2-fenil-etil}butanoato de etflo

&

U ®

Paso 4. A una solucidn de 4-(4'-nitro-1,1'-bifenil-4-1l)-4-oxo-2-

HaN

(2-feniletil)butancato de etilo (5,35 g, 12,4 mmol) en etanol B85% (160
ml) se agregé polve de hierro {6,94 g) seguido de una sclucién acuosa 2N
de &cido clorhidrico (6,2 ml). Se reflujd la mezcla resultante durante
2,5 h, se filtré a través de un taco de Celite®, y se extrajo con acetato
de etilo. Se sscaron los extractos orgénicos combinados sobraea sulfato de
magnesio anhidro y se concentraron a presién reducida para producir 4-
(4*'-amino-1,1'-bifenil-4-il)-4-ox0-2-(2-feniletil)butanocato de etilo
(4,74 g, 95%). Tiempo de retencién de CL-EM 3,22 min, m/x 402,0 (MH');
‘H RMN (300 MHz, CDCl,) & 1,18 (t, 3H), 1,83-2,10 (m, 2H), 2,65 (t, 2H),
3,03-3,12 {m, 2H), 3,41-3,48 (m, 1H), 4,12 (g, 2H), 6,70 (4, ZH); 7,19
(d, 4H), 7,25 (m, 1H), 7,38 (d, 2H), 7,53 (d, 2H), 7,89 (d, 2H).

Este compuesto intermediario 4-(4'-amino-1,1'-bifenil-4-il1)-4-oxo-

2-{2-fenilatil)butancato etilo, una mezcla racémica, se separd en sus dos
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ieSmeros enantioméricas (R) y (8) por HPLC preparativa quiral ueando una
columna Pirkle Covalent (R,R) Whelk-0 2 10/100 (25 c¢m x 21,1 mm), y un
gradiente para elucién con solvente de 50% de isopropancl en hexano a 85%
isopropancol en hexano, que contenia 0,1% de &cido trifluorcacético, a un
caudal de flujo de 30 mL/min. El monitoreo por deteccién ultravioleta
(254 nm) permitid la identificacién y el aislamiento de las muestras
enanito enriquecidas de los dos isdmeros, que pudieron usarse para

preparar los enantiSmercea (R) y (5) individuales de los compuestos de la

invencién.
Intermediario C
2-[24{4'-amino-1,1"-bifenll-4-I1}-2-oxoetipentancato de etlio
o Oy 0._CH,

O O CH,

HN
2-[2-{4-bromofenil}-2-oxoetil]-2 iimalonato de dietilo
COOEt
COOEt
Br CH,

Paso 1. A un matraz de 3 bocas de 100 ml se agregé hidruro de
sodio (95%, 0,55 g, 22 mmol) eeguido de tetrahidrofurano (13 ml). Se
enfris la suspensién hasta 0°C, y se agregs gota a gota una solucién de
propilmalonato de dietilo (4,00 g, 19,8 mmol) en tetrahidrofurane (10 ml)
durante 10 minutos. Se retird el bafio de frio y se dejd entibiar 1la
mezcla de reaccién hasta ta durante 45 minutos. De agregd una solucién
de 2,4°’-bromvacetofenona (5,50 g, 19,8 mmol) en tetrahidrofuranoc (30 ml)
a travéa de un embudo de adicifn durante 10 minutos, y se agitf la mezcla

de reaccién rojo anaranjado resultante a t.a. durante 16 h. B8e vertié
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lentamente la mezclia de reaccién en solucidn acucsa 1,0 N de écido
clorhidrico (100 ml), se enfrid a 0°, se agltd durante 15 minutos,
segquido del agregado de acetato de etilo (100 ml) y agua (100 ml), y se
separaron laas fases. Se extrajo la fase acuosa con acetato de etilo
adicional (75 ml), se lavaron las fases orginicas combinadas con solucidn
saturada acuosa de cloruro de sodio (75 ml), se secaron scbre sulfato de
magnesio anhidro, se filtraron al vacfo a través de 2,5 cm de Celite®/2,5
cm de silice, y se concentr6 el £filtrado a presiSn reducida, para
producir 2-[2-(4-bromofenil)-2-oxoetil] ~2-propilmalonato de dietile (7,62
g, 86%). Tiempo de retencién de CL-EM 3,74 min, m/z 2199,0 (MH'); 'H RMN
{300 MHz, CDCl,) & 0,82-0,98 (m, 3H), 1,10-1,45 (m, 8 H), 2,01-2,12 (m,
2H), 3,60 (s, 2H), 4,10-4,30 {m, 4H), 7,60 (d, 2H), 7,85 (d, 2H).

2-[2-{4-bromofenil}-2-oxoetillpentancato de etilo
o Oy 0. CH,

Br CH,

Paso 2. A un matraz de 200 ml se agregl 2-[2-(4-bromefenil)-a-
oxpetil] -2-propilmalonato en bruto (7,62 g, 19,2 mmol}, acetona {21 ml),
y etancl (19 ml), mseguido del agregade de sclucién acuosa 1N de hidrdxide
de sodio (19,1 ml). Se calentd la mezcla de reaccién hasta 55°C durante
3 h. Luago se concentrd la mezcla de reaccidn transeliicida rojo anaranjada
a presidn reducida y se disolvid el residuo nuevamenta en dimetoxietano
(30 ml). Se calenté la mezcla hasta B0°C durante 3 h. Se enfrid la
mezcla de reaccidn hasta ta, se diluyd con acetato de etilo {100 ml) y
agua (100 ml), y ee agitd durante 15 minutos hasta que casi todo el color
se extrajo en la fase orgénica. Se separaron las fases y se extrajo la
fase acuosa con acetato de etilo adicional (75 ml). Se lavaron las fases

orgénicas combinadas con eolucién saturada acuosa de clorurc de scdic (75
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ml), se secaron sobre gulfato de magnesio anhidro, y se concentraron a
presién reducida para producir un aceite naranjia. Se purificé el
producto en bruto por cromatograffia flash (10:1 hexano:acetato de etilo)
para producir 2-[2-(4-bromofenil)-2-oxoetil]pentancato de etilo (1,33 g,
20%). Tiempo de retencién de CL-EM 3,60 min, m/x 326,05 (MH'); H RMN
(300 MHZ, CDCl,) & 0,87 (£, 3H), 1,25 (t, 3H), 1,29-1,43 (m, 2H), 1,57-
1,73 (m, 2H), 2,90-3,08 {(m, 2H), 3,34-3,47 (m, 2H), 4,15 (g, aH), 7,59
(d, aH), 7,82 (d, aH)}.

2-(2-(4'-nitro-1,1'-bifenil-4-11)-3-oxoetil] pentancato de etile
. 0y -0._~CH,

L o

0

°N
'
0
[096] Pago 3. a un matraz de 3 bocas de 150 ml provistoc de un

refrigerante a reflujo se agregd 2-([2- (4-bromofenil)-2-oxoetil]pentancato
de etilo (1,33 g, 4.10 mmol) y &cido 4-nitrofenil borbnico (0,81 gq,
4,9 mmol), ee disolvi$ en tolueno (37 ml) y dioxano (10 ml), saeguido del
agregado de carbonato de sodio acuoso saturado (11 ml). Se insertS una
aguja de calibre delgado en la mezcla bifésica y se eliminé el gas de la
mazcla con argSn durante 30 minutos, momento en el cual se agregb 1,2-
bia((difenilfoafin) ferroceno] dicloropaladio(II)}) (0,17 g, 0,320 mmol),
sequido de 15 minutos de eliminacién de gasea. Se calantd la mezcla
hasta 85°C durante 16 h. Se dejé enfriar la mezcla de reaccién de color
muy oscuro, y se diluy$ con acetato de etilo (100 ml) y solucisén saturada
acucea de cloruroc de sodio (100 ml). Se spepararon las fases, se extrajo
la fase acuosa dos veces con acetato de etilo (50 ml), y se lavaron las

fases orgénicas combinadas con solucién paturada acucsa de cloruro de
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3%

godio (75 ml), se wsecaron sobre sulfato de magnesio anhidro, y Be
filtraron al vacfio a través de 2 cm de Celite®/2 cm de sflice. Se
concentrd el filtrado a presidn reducida, dejando un aceite marrén rojizo
aBscuro, que se purificéd por cromatograffa flash (10:1 hexano:acetato de
etilo, luego 7:1 hexano:acetato de eatilo, luego 4:1 hexano:acetato de
etilo) para producir 2-[2-{4'-nitro-1,1"' -b.if.enil-tl-il) -2-
oxoetil)pentancato de etilo (0,71 g , 48%). Tiempo de retencién de CL-EM
3,88 min, m/s 369,8 (MH'); 'H RMN (300 MHz, CDCl.) 5 0,95 (t, 3H), 1,30
{t, 3H), 1,35-1,50 {m, 2H), 1,60-1,83 {m, 2H), 3,0-3,18 (m, 2H), 3,5 {(dd,
1H), 4,20 (g, 2H), 7,65-7,88 {d superpuesto, 4H), B,10 (d, 2H), 8,35 (4,

2H) .

2-2-{4’-amino-1, 1'-bifenjl-4-il)-2-oxoelillpentancato de etilo

o0 O5-9~CHs

g] CH,

»e

Paso 4. A un matraz de 100 ml provisto de un refrigeranta a
reflujo Be agregd 2-(2-(4'-nitro-1,1'-bifenil-4-il)-2-oxoetil]pentancato
de etilo (0,71 g, 1,9 mmol) disuelto en etanol acuoso al 85% (24 ml},
Bequido del agregadc de aolucidn acucsa 2N de Acldo clorhidrico {0,95 ml)
y hierro finamente pulverizado (0) (1,10 g, 19,1 mmol), y se calenté la
mezcla de reaccién a 85°C durante 2 h. Luego de enfriar, ge filtrs la
mezcla de reaccién de color oscuro al vacio a travée de 2 ¢m de Celite®/2
cm de Bilice, logrando la eliminaciSn de la totalidad de las particulas
de hierro/ material basal. 8e filtré el concentrado amarillo a presién
reducida, generando un eélido que se triturd en 30 ml de dietil é&ter/20
ml de hexano, produciendo 2-[{2-(4'-amino-1,1'-bifenil-4-11)-2-

oxoetil] pentancato de metilo como un sélido toastado (0,56 g, B8%).
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Tiempo de retencién de CL-EM 2,82 min, m/z 340,4 (MH'); 'H RMN (300 MHz,

cDCl,) &5 0,87 (£, 3H), 1,13 (¢, 3H), 1,25-1,40 (m, 2H), 1,44-1,64 (m,

24), 2,78-2,90 (m, 1H), 3,06-3,40 (m, 2H), 3,95-4,10 (m, 2H), 5,30-5,64

(br e, 1H), 6,65 (d, 2H), 7,46 (d, 2H), 7,67 (d, 2H), 7,93 (d, 2H).
intermediario D

4-{4’-amino-1,1'-bifenli-4-1}-2-{2-metoxietil}-4-oxobutanoato de etilo

o OO~ CHs

HN
2-2-(4-bromofenil)-2-oxoetil]-2-(2-metoxietiimalonato de dietilo
COOEt
Br O-CH,

Paso 1. En un matraz de 100 ml se agregd hidruro de sodio (95%,
0.25 g, 10,1 mmol) seguido de tetrahidrofurano (5 ml). BSe enfrié la
suspensién hasta 0°C, y se agregé una molucién de (2-metoxietil)-malonato
da dietllo (2,0 g, 9,16 mmol) en tetrahidrofurano (10 ml} gota a gota
durante 10 minutos. Se retird el bafio refrigerante y se dejd entibilar la
mezcla de reaccién hasta ta durante 45 minutos. Se agregf una soclucién
de 2,4’ -bromoacetofenona (2,55 g, 19,6 mmol) en tetrahidrofuranoc {15 ml)
a través de un embudo de adicién durante 10 minutos, y se agitd la mezcla
de reaccibn resultante de color rojo anaranjado a t.a. durante 16 h. Se
vertif lentamente la mezcla de reaccidén en soluclién acuosa 1N de &cido
clorhidrico (50 wml) con enfriamiento a 0°C, y se agité durante 15
minutos. Se agregaron acetato de etilo (75 ml) y agua (75 ml), y see
separaron las fases. 8e extrajo la fase acuocsa con acetato de etllo

adicional (50 ml), y se lavaron las fases orgédnicas combinadas con



Z39

solucién saturada acuosa de cloruro de sodic (75 wml)}, Be secaron sobre
sulfato de magnesio anhidro, se filtraron, y se concentraron el filtrado
al vacfo para producir 3,7 g de un aceite naranja. Este aceite se
purificé por cromatografia flash (10:1 hexano/acetato de etilo, luego 4:1
hexano/acetato de etilo) para producir dietilo 2-[2-{4-bromofenil)-2-
oxoetil] -2- (2-metoxietil)malonato (1,59 g, 42%). Tiempo de retencién de
CL-EM 3,40 min, m/z 415 (MH'); 'H RMN (300 MHz, CDCl,) & 1,20 (t, 6H),
2,38 (t, 2H), 3,09 (s, 3H), 3,40 (t, 2H), 3,74 (8, 2H), 4,19 (g, 4H),
7.60 (d, 2H), 7,83 (d, 2H).

4-(4-bromofenil}-2-{2-metoxetil xobutanoato de etilo
o Oy, 0._-CH,

Br O'CH’

Pago 2. A un matraz de 150 ml se agregé 2-(2-{4-bromofenil)-2-
oxoetil] -2- (3-metoxietil)malonato de dietilo (1,59 g, 3,59 mmol) diasuelto
en acetona (16§ ml) y etanol (16 ml), segquido del agregado de solucidn 1N
acuosa de hidrdxido de sodio (3,6 ml). Luego se calentd la mezcla de
reaccién a 55°C durante 3 h. Se concentrS la mezcla de reaccifn al vacfo
para eliminar los soclventes, ase disolvié nuevamente el residuo en
dimetoxietano (32 ml), y se calentd la mezcla de reaccidén 80°C durante 3
h. Se enfri6 la mezcla de reaccién hasta ta, se diluyé con acetato de
etilo (50 ml) y agua (50 ml), y se agitdé durante 15 minutos hasta que
casi todo el color se extrajo en la fase orgénica. Se separaron las
fases, se extrajo la fase acuosa con acetato de etilo adicional (50 ml),
y se lavaron las fases orglnicas combinadas con solucifn saturada acuosa
de cloruro de sodlio (50 ml), se BsBecaron Bobre sulfato de magnesio
anhidro, y se concentraron al vacfo, para producir 4-(4-bromofenil)-2-(2-

metoxietil) -4-oxobutancato de etilo (1,06 g, B86%). No Be requirié
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purificacién adicional de este materiml. Tiempo de retencién de CL-EM
3,18 min, m/z 342,8 (MH'); 1 RMN (300 MHz, CDCl1l,) & 1,35 (t, 3H), 1,77-
1,92 (m, 1H), 1,94-2,10 {m, 1H), 3,05-3,2 (m, 2H), 3,35-3,50 (m, 3H),

4,09-4,25 (m, 2H), 7,60 (d, 2H), 7,83 (4, 2H).

N
N

Paso 3. A vn matraz de 3 bocas de 150 ml provieto de un
refrigerante a reflujo se agregd 4-(4-bromofenil)-2-(2-metoxietil)-4-
.oxobutanoal:o etile (1,06 g, 3,09 mmol) y &cido 4-nitro-fenil borénico
(0,62 g, 3,70 mmol) disuelto en tolueno ({30 ml) y dioxano (8,50 ml).
sequido del agraegado de solucién saturmada de carbonato de sodio (8,50
ml). Se insertS una aguja de calibre delgado en la mezcla bifdsica y se
aliminé el gas con argén durante 30 minutos, momento en al cual se agragd
1,2-bis[(difenilfoafina) ferrocenoldicloropaladio(II) (0,13 g, 0,15 mmol),
sequido de un adicional de 15 minutos de eliminacién de gases. Se
calentd la mezcla de reaccién a 85°C durante 16 h, y luego se dejd
enfriar la mezcla de reaccién resultante de color oscuro, y se diluyd con
acetato de etilo {75 ml) y solucién saturada acuosa de clorurc de sodio
{75 ml). Se pepararon las fases, se axtrajo la fase acuosa dos veces con
acetato de etilo (50 ml), y se lavaron las fases orgénicas combinadas con
soluclién saturada acuosa de cloruro de podio (75 ml), se secaron sobre
sulfato de magnesio anhidre, y se filtraron al vacio a travép de 2 cm de
Celite®/2 c¢m de sflice. 8Se concentrd el filtrade al vacfo, dejando un

aceite marrSn rojizo oscuro, qgue ae purificd por cromatograffa flash
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(hexano/acetato de etilo 4:1, luego hexano/acetato de etilo 3:1, luego
hexano/acetato de etilo 2:1) para producir 2-(2-metoxietil)-4-(4'-nitro-
1,1'-bifenil-4-il) -4-oxcbutanocato de etilo (1,04 g ,88%). Tiempo de
retencidén de CL-EM 3,38 min, m/z 385,9 (MH'); 'H RMN (300 MHz, CDCl,;} &
1,27 (t, 3H), 1,80-1,95 (m, 1H), 1,95-2,10 (m, 1H), 3,10-3,25 {m, 2H),

3,40-3,58 {m, 3H), 4,17 {q, 2H), 7,67-7,82 (2d, 4H), 8,10 (d, 2H), 8,13

(4, 21).
4-{4'-amino-1,1"-bifenil-4-il}-2-{2-metoxietil butanoato de etilo
0 0y 0. _CH,
T
HN O
Paso 4. A un matraz de 100 ml provisto de un refrigerante a

reflujo se agregé 2-(2-metoxietil)-4-{4'-nitro-1,1'-bifenil-4-il)-4-
oxobutanoato de atilo (1,04 g, 2,71 mmol) disuelto en etanol acuoso al
B5% (24 ml}, sequido del agregado de solucién acuosa 2N de #&cido
clorhidrico (1,35 ml) y hierro finamente pulverizado {0) (1,51 g, 27,1
mmol), y se calentd la mezcla de reaccién a 85°C durante 2 h. Luego de
enfriar, se filtrd la mezcla de reaccién de color oscuro al vacio a
través de 2 cm de Celite®/2 cm de siflice, produciendo la eliminacién de
la totalidad de particulas de hierrc y material poclar. Se filtrd el
concentrado amarilloc al wvacio, generando un sdlido que se purificé por
cromatografia flash (hexano/acetato de etilo 3:1) produciendo 4-(4'-
amino-1,1'-bifenil-4-11) -2-{2-metoxietil) -4-oxobutanoato de etilo como un
88lido tostado (0,89 g, 93%). Tiempo de retencién de CL-EM 2,33 min, m/z
356,2 (MH'}; 'H RMN (300 MHz, ¢DCl;) & 1,18-1,33 (m, 3H), 1,79-2,10 (m
superpueato, 2H), 3,10-3,21 (m, 2H), 3,30 (s, 3H), 3,48 (t, 3IH), 4,16 (t,

3H}, 7,15 (d, 2H), 7,55 (d, 2H), 7,62 (d, 2H), 8,03 (d, 2H).
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intermediario E
1-[]24{4'-amino-1,1"-bifenll-4-1l)-2-oxoetilcic] ntancarboxllato de mstilo

1-[2-({4-bromofenil) -2-pxoetillciclopentancarboxilato de metilo

o °5-%cH,

Br

Paso 1. A un matraz de 150 ml se agregd diclorometano (70 ml), 1-
(2-cloro-2-oxoetil)ciclopentancarboxilato de metile (3,50 g, 16,8 mmol)
{preparado como se describe en Bajaj, et al., J. Indian Chem. Soc. 52:
1076-78, 1975] y bromobenceno (2,77 g, 17,6 mmol), y se enfris la mezcla
de reacciSn hasta 0°C antes de agregar lentamente tricloruro de aluminio
(4,77 g, 35,7 mmol). BSe agité la mezcla durante 1 h a 0°C, luego durante
12 h a ta. Se vertid lentamente la mezcla de reaccién en 50 ml de (0°C)
solucién acuosa 1N de #dcido clorhidrico fria. Se agregd agua (50 ml),
sequido de acetato de etilo (100 ml), y se agitdé la mezcla de reacclidn 30
minutos. Se pepararon las fases y @e extrajo la fase acuosa con acetato
de etilo adicional (100 ml). Se lavd la fase orginica combinada con
cloruro de sodio acuoso saturado (100 ml}, wse sacd sgobre sasulfato de
magnesic anhidro, y se concentrd a presidén reducida para producir un
aceite marrSn que se purificé por cromatograffa flash (10:1/hexano:
acetato de etilo) para producir 1-[2-(4-bromofenil) -2-
oxoatil]lciclopentancarboxilato de metilo como un aélido cristaline
amarillc (1,62 g, 30%). Tiempo de retencién de CL-EM 3,45 min, m/xz 324,8

(MH'); 'H RMN (300 MHz, CDCl,) & 1,50-1,83 (sefilales superpuestas, &H),
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2,22-2,33 (m, 2H), 3,37 (s, 2H), 3,66 (s, 3H), 7,59 (d, 2H), 7,80 (4,

2H) .
1-[2-(4'-nitro-1,1'-bifenil-4-il) -2-oxoetil] ciclopentancarboxilato de
metilo
0 O5Och,
o
e

Paso 2. A un matraz de 3 bocas de 150 ml provisto de un

refrigerante a reflujo Be agregb 1-[2-{4-bromofenil)-2-

oxoetil] ciclopentancarboxilato de metile (1,58 g, 4,64 mmol}, &cido 4-
nitrofenil borénico (0,93 g, 5,6 mmol), tolueno (45 ml), y dioxano (13
ml), seguidoc del agregado de una solucién acuosa saturada de carbonato de
sodio (13 ml). Se elimind el gas de la mezcla usando argsén y se agregd
1,2-bisl(difenilfoafin) ferroceno]l dicloropaladio(II) (0,19 g, 0,23
mmol), seguido de un adicional de 15 minutos de eliminacién de gases, y
Be calenté la mezcla de reaccién rojo oscuro hasta 85°C durante 16 h. Be
dejé enfriar la mezcla de reaccidn de color muy oscuro, y luego =me
diluyS con acetato de etilo (100 ml) y eolucién seaturada acuosa de
cloruro de sodio (100 ml). Se Bepararon las fases y se extrajo la fase
acuosa dos veces con acetato de etilo (50 ml). Se lavd la fase orginica
combinada con solucién saturada acucsa de cloruro de sodic (100 ml), se
secd sobre sulfato de magnesio anhidro, y se filtré a presién reducida a
travéa de 2 cm de Celite®/2 cm de sflice. Be concentrd el filtrado a
presidén reducida, dejando un aceite marrén rojizo oscuro, que se purificé
por cromatografia flash {hexano/acetato de etilo 4:1, luego
hexano/acetato de etilo 3:1, luege hexano/ acetato de etilo 2:1) para

producir 1-[2-{(4'-nitro-1,1'-bifenil-4-11)-2-



" 244

oxoetil] ciclopentancarboxilato de metilo (1,65 g, 93%). Tiempo de
retencién de CL-EM 3,56 min, m/z 368,0 (MH'); H RMN (300 MHz, CDCl;) 3
1,56-1,85 (seflales superpuestas, 6H), 2,23-2,37 {(m, 2H), 3,45 (=, 2H),

3,67 (s, 3H), 7,70 (d, aH), 7,77 (d, aH), 8,06 (d, 2H), 8,34 (d, 2H).

1-[2-{4'-amino-1,1'-bifenil-4-1il1)-2-oxoetil]}ciclopentancarboxilato de
metilo
0.0

0 cu,
~ ®

Paso 3. A un matraz de 100 ml provisto de un refrigerante a

HaN

reflujo Be agregéb 1-[2-(4'-nitro-1,1'-bifenil-4-il)-2-
axoetil] ciclopentancarboxilate de meatilo (1,68 g, 4,40 mmol) disuelto en
etanol acuoso al 85% (55 ml), seguido del agregado de solucién acuosa 2N
de fcido clorhidrico (2,20 ml) y hierrc finamente pulverizado (0) (2,46
g, 44,1 mmol). Se calentd la mezcla de reacclédn hasta 85°C durante 2 h.
Luego de enfriar, se filtrd la mezcla de reaccién de color osecuro a
presién reducida a través de 2 cm de Celite®/2 cm de sflice, para
eliminar las particulas de hierro y las impurezas polares. Se filtré el
concentrado amarille a presién reducida, generande un ablido que se
trituré con 20 ml de dietil éter/20 ml de hexano para producir 1-[2-{4'-
amino-1,1'-bifenil-4-1il) -2-oxoetil] ciclopentan-carboxilato de metilo
como un sélido tostado clare (1,20 g, 76%). Tiempo de retencién de CL-EM
2,71 min, m/z 338,1 (MH'); H RMN (300 MHz, CDCl;) & 1,55-1,84 (seflales
superpuestas, 6H), 2,25-2,35 (m, 2 H), 3,44 (s, 2H), 3,67 {®, 3H), 7,40-
8,10 (mefiales superpuestas, B8H).

intermediario F
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4'-amino-1,1"-bifenil-4-il})-2-oxoetiljtetrahidro-2H-piran-4-carboxllato de

metllo

Tetrahidro-2H-piran-4-carboxilato de metil
CHy

o)

Paso 1. Se agregé é&cido tetrahidro-2H-piran-4-carboxilico (1,00 g, 7.68
mmol) lentamente a una suspensién agitada de carbonato de potasio anhidro (1,17
g, 8,45 mmol) en acetona (40 ml), seguido de dimetil sulfato (0,8 ml, 8,45 mmol).
Se agité la mezcla y se calentd durante 3 h. Luego se eliminaron las sales
inorgénicas por filtracibn y se lavaron con acetona, y se seco el filtrado y se
concentré para dar tetrahidro-2H-piran-4-carboxilato de metilo (1,1 g, 98%), que se
usd en el paso siguiente sin purificacién adicional. CG-EM m/z 145 (MH"); 'H RMN
(300 MHz, CDCly) & 11,70-1,80 (m, 4H), 2,47-2,52 (m, 1H), 3,34-3,43 (m, 2H), 3,65
(s, 3H), 3,88-3,95 (m, 2H).
4-(2-ter-butoxi-2-oxoetil tetrahidro-2H-piran-4-carboxilato de metilo

CH
O‘CHS 3
o {~Chs
CHs

Paso 2. Se diluyd diisopropilamina (1,28 ml, 8,16 mmol) con tetrahidrofurano
(2 ml) y se enfrié6 hasta -78°C. Se agregé gota a gota n-butil litio (2,5 M, 3,66 mi,
9,16 mmol), y se dejé agitar la solucién durante 1 h. Se agreg6 tetrahidro-2H-piran-

4-carboxilato de metilo (1,1 g, 7,63 mmol) en forma de solucién en tetrahidrofurano
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(1,5 ml) a -78°C. Se dej6 entibiar la mezcla hasta -35°C y se agitd durante 1 h. Se
agregd bromoacetato de ter-butilo (1,58 mil, 10,7 mmol) puro a -35°C. Se dej6
entibiar ia mezclia hasta 0°C y se agitd durante 2 h. Se agit6 ia mezcia a t.a. hasta
la mafiana sigulente. Se agregd agua a 0°C y se extrajo la mezcla con acetato de
etilo. Se lavd la fase orgénica con salmuera, y se secé sobre sulfato de sodio. Se
purificd el producto en bruto por cromatografla flash (Biotage Flash 40M,
hexano/acetato de etilo 6:1) para producir 4-(2-fer-butoxi-2-oxoetil)tetrahidro-2H-
piran-4-carboxilato de metilo (1,12 g, 56%). Tiempo de retencién de CL-EM 2,47
min, m/z 258,7 (MH"); "H RMN (300 MHz, CDCl;) 5 1,38 (s, 8H), 1,52-1,61 (m, 2H),
2,00-2,07 (m, 2H), 2,50 (s, 2H), 3,52-3,80 (m, 2H), 3,70 (s, 3H), 3,71-3,77 (m, 2H).

Acido [4-(metoxicarbonil hidro-2H-piran-4-illacético
OMe o

0
OH

Paso 3. A una solucién de 4-(2-ter-butoxi-2-oxoetll)tetrahidro-2H-
piran-4-carboxilato de metilo (1,1 g, 4,26 mmol) en dicloromstano (S,0
ml) se agregd Acido trifluoroacético (5,0 wml) y se agité la solucién
resultante a t.a. durante 5 h. Be concentrd la mezcla a presién reducida
para producir &cido [4- (metoxicarbonil)-tetrahidro-2H-piran-4-illacético
(500 mg, 54%), que se usd en el paso sigulente ain purificacifn
adicional. Tiempo de retencién de CL-EM 0,53 min, m/z 202,9 (MH'); H
RMN (300 MHz, DMSO-d,) & 1,60-1,70 (m, 2H), 2,10-2,15 (m, 2H), 2,68 (s,
2H), 3,62-32,71 {m, 2H), 3,72 (s, 3H)}, 3,79-3,86 {(m, 2H}.

4-{2-cloro-2-oxoetil hidro-2H-piran-4-carboxilato de metilo
OMe 0

o?g{cl

O
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Paso 4. Be aqgregd cloruro de tionllo (20 ml) al dcido [4-
{metoxicarbonil) -tetrahidro-2H-piran-4-il]acético (970 mg, 4,80 mmol) y
se agitd la solucién a t.a. durante 3 h. Luego se elimind el eolvente y
la mezcla se hizo azeotrfpica con dicloroetano tres veces para producir
4-(2-cloro-2-oxoetil) tetrahldro-3H-piran-4-carboxilato de metilo (1,05 g,

99%), que se utilizd ein purificacién en el paso siguiente.

4-[2-(4-bromofenil}-2-oxoetilltetrahidro-2H-piran-4-carboxilato de metilo

Br.
COOMe
0
Q
Pago 5. A una gsolucifén de 4-{2-cloro-2-oxoetil)tetrahidro-2H-

piran-4-carboxilato de metilo (1,06 g, 4,8 mmol) y bromobenceno (1,13 g,
7.21 mmol) en diclorometano (20 ml) a 0°C se agregd cloruro de aluminio
(1,92 g, 14,4 mmol). Se elimind el bafio de hielo-agua y se agitd la
mezcla de reaccifén a t.a. durante 16 h. Luego se enfrid la mezcla a 0°C
y se desactivd con el agregado de solucién 1 N de HCl y agua. BSe extrajo
la mezcla con diclorometano, y se secaron las fases orgénicas combinadas
sobre sulfato de sodio. Luego pe purificd el material en bruto por
cromatograffa flash (Biotage Flash 40 M, hexano/acetato da etilo 2:1,
para producir 4-[2-(4-bromofenil) -2-oxcetil] tetrahidro-2H-piran-4-
carboxilato de metilo (900 mg, 55%). Tiempo de retencidén de CL-EM 2,76
min; m/z 342,9 (MH"); 'H RMN (300 MHz, cDCl,) & 1,58-1,69 (m,. 2H), 2,12-

2,18 (m, 2H), 3,26 (s, 2H), 3,64 (s, 3H), 3,69-3,77 (m, 4H), 7,59 (4,

2H}, 7,77 (4, 2H).
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Paso 6. Se combinaron 4-[2- (4-bromofenil)-2-oxoetil)tetrahidro-2H-
piran-4-carboxilato de metiloc (820 mg, 2,40 mmol) y #&cido 4-nitrofenil
borénico (481 mg, 2,88 mmol) en un matraz eeco bajo argén. Se agregaron
tolueno (20 ml) y dioxano (5 ml), y se elimindé el gae de la solucién
resultante durante 30 minutos con una corriente de argén. Be continud con
la eliminacién de gases durante el agregado de carbonato de sodio acuoso
saturado {6 ml) Y [1,1*-bis{difenilfoafina)-ferrocenc]}dicloro
paladio(II), complejo 1:1 con diclorometano (98 mg, 0,12 mmol). Luego se
calentd la mezcla regultante a 85°C durante 16 h antee de enfriar hasta
ta. 6e agregd agua, y se extrajo la fase acuosa dos veces con acetato de
etilo. Luego se secaron las fases orghnicas combinadas sobre sulfato de
magnesio anhidro y se concentraron a preaién reducida. Se purificé el
residuo resultante por cromatograffa flash (Biotage Flash 40) usando
acetato de etilo/hexanco 1:1 para producir 4-[2-(4'-nitro-1,1'-bifenil-4-
il)-2-oxoetil] tetrahidro-aH-piran-4-carboxilato de metile (730 mg, 79%).
Tiempo de retencién de CL-EM 3,03; m/x 383,9 (MH');'H RMN (300 MHz, CDCl,)

5 1,65-1,73 (m, 24), 2,17-2,21 (m, 2H), 3,37 (8, 2H), 3,68 (s, 3H), 3,71-

3,786 {m, 4H), 7,70 (d, 2H), 7,77 (4, 2H), 8,02 (4, 2H), 8,31 (4, 2H).

Pasc 7. A una solucién de 4-[2-{4'-nitro-1,1'-bifenil-4-il)-2-
oxoetil) tetrahidro-2H-piran-4-carboxilato de metilo (1,24 g, 3,25 mmol)
en etanol al 85% (50 ml) se agreqgd polvo de hierro (1,81 g), segquido de
HCl acuosc 2 N (1,62 ml), y se reflujé la mezcla resultante durante 2,5
h. Luego se £iltrd la mezcla a través de un taco de Celite® y me extrajo

el filtrado con diclorometano. Luego se secaron las fases orgénicas
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combinadas sobre sulfato de magnesio anhidro y se concentraron al vacio
para producir 4-[2-(4'-amino-1,1'-bifenil-4-il)-2-oxoetil]tetrahidro-2H-
plran-4-carboxilato de metilo (1,05 g, 91%). Tiempo de retenclién de CL-
EM 2,20; m/x 354,0 (MH'); *H RMN (300 MHz, CDCl,} & 1,57-1,66 (m, 2H),
2,09 (m, 2Hd), 3,28 (e, 2H), 3,61 (s, 3H), 3,64-3,71 (m, 4H), 6,76 (d,
aH), 7,42 (&, 2H), 7,54 (d, 2H), 7,88 (d, aH).

Intermediario G

cis-2-[{4'-amino~1,1"-bifenil-4-l nificiciohexancarboxliato de metilo
O CO:Me

9

cis-2-{4-bromobenzoil)ciclohexancarboxilato de metilo

0 CO;Me

Br
Paso 1. A una solucion de écido cis-2-(4-bromobenzoil)-1-ciclohexan-

carboxliico (4,0 g, 12,85 mmol) en MeOH (50 mi) se agregé 2,2-dimetoxipropano
(2,01 g, 19,28 mmol) y HCI (4,0 M en dioxano, 1,20 ml). Se agitd la solucién
resultante a 40°C durante 3 dlas, y luego se evapor6 hasta la sequedad. Se
purificd el residuo resultante por cromatografia flash (Biotage Flash 40M) usando
3 a 6% de acetato de etilo en hexanos para producir cis-2-(4-bromobenzoil)-
ciclohexancarboxilato de metilo (1,76 g, 42%). Tiempo de retenciéon de CL-EM
3,40; m/z 326 (MH"); '"H RMN (400 MHz, CD;Cl3) & 1,35-1,51 (m, 3H), 1,72-1,86
(m, 2H), 1,91-2,05 (m, 2H), 2,11-2,20 (m, 1H), 2,74 (m, 1H), 3,58 (s, 3H), 3,82 (q,
1H), 7,62 (m, 2H), 7,73 (m, 2H).
cis-2-1{4'-amino-1,1'-bifenil-4-il)carbonillciclohexancarboxlato de metilo

“we .,
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Paso 2. Se agregaron cis-2-{(4-bromobenzoil)ciclohexancarboxilato de

HaN

metilo (1,78 g, 5,41 mmol) y acido 4-aminofenil borénico (1,13 g, 6,49 mmol) a un
matraz anhidro limpio bajo argén. Se agregaron tolueno (50 ml), EtOH (20 mi), y
Na,COy 3 M acuoso (14 mi, 43 mmol), y se eliminé el gas de i(a solucién
resultante durante 30 minutos usando una corriente de argon. Luego se agrego
[1,1'-bis(difenilfosfina)ferrocenc]dicioro  paladio(ll), complejo  1:1 con
diclorometano (442 mg, 0,54 mmol) y se calentdé la mezcla resultante a 85°C
durante 16 h, Se enfrib la mezcia hasta la ta, y luego se diluyd con EtOAc y se
pasd a través de un taco de Celite®. Se elimind el solventa por evaporacién
rotativa. Se agregaron agua y EtéAc. y se extrajo la fase acuosa con EtOAc. Se
lavaron las fases organicas combinadas con agua, saimuera, se secaron sobre
sulfato de magnesio anhidro, se filtraron y se concentraron al vaclo. Se purifico el
residuo por cromatografla flash (Biotage Flash 40M) usando 33 a 40% de acetato
de etilo en hexano para producir cis-2-[{(4"-amino-1,1'-bifenil-4-il)carbonil}-
ciclohexan-carboxilato de metilo (1,54 g, 84%). Tiempo de retenciéon de CL-EM
3,99; m/z 338 (MH');'"H RMN (400 MHz, CD:Cl3) & 1,37-1,53 (m, 3H), 1,74-1,88
(m, 2H), 1,90-1,89 (m, 1H), 2,04-2,22 (m, 2H), 2,75 (m, 1H), 3,59 (s, 3H), 3,90 (q,
1H), 6,79 (m, 2H), 7,48 (m, 2H), 7,63 (m, 2H), 7,89 (m, 2H).
Intermediario H

2-{4-bromobenzoiliciclohexancarboxliato de trans-{trimetiisilil}etilo
0 OO g Ot

: il HsC 'CHy
Br
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A una solucién de acido trans-2-(4-bromobenzoil)ciclohexancarboxilico (5,0
g. 16,07 mmol) en DCM (80 ml) se agregd 2-(trimetilsililjetanol (2,1 g,
17,68mmol), N,N-dimetilaminopiridina (88 mg, 0,80 mmol), y EDCI (4,0 g, 20,89
mmol). Se agitd la mezcla de reaccién resultante a t.a. durante 2 dlas. Se agregd
agua, y se diluy6 la mezcla con DCM. Se separd la fase acuosa y se extrajo con
DCM. Se lavaron las fases organicas combinadas con agua y salmuera, se
secaron sobre sulfato de magnesio anhidro, se filtraron, y se concentraron a
presion reducida. la cromatografla sobre gel de sllice (cartucho Biotage),
eluyendo con EtOAc al 10% en hexano dio 2-(4-bromobenzoil)-
ciclohexancarboxilato de trans-{trimetilsilil)etilo (2,44 g, 37%). ‘H RMN (400 MHz,
CD.Cl) 6 -0,01 (s, 9H), 0,85 (m, 2H), 1,45 (m, 3H), 1,73 {m, 2H), 1,90 {m, 2H),
2,18 (m, 1H), 2,71 (m, 1H), 3,80 (m, 1H), 4,05 (m, 2H), 7,58 (d, 2H), 7,70 (d, 2H).
Intermediario |

trans-2- (4-bromobenxoil)cicl ancarboxzilato de matilo
(o]

m...comﬂs
Br

Acido cis-2-{4-Bromobenzoll)ciclopropancarboxilico
(o]

Br

Paso 1. A una solucidn agitada fria (0°C) de bromobenceno (8,08 g, 57,89
mmol) y AICl; (18,36 g, 137,84 mmol) en DCM anhidro (150 mi) se agregd 3-
oxablciclo[3,1,0]hexano-2,4-diona (5,40 g. 48,24 mmol). Se agité la mezcia de

reaccién a t.a. durante 3 dlas. Luego se vertié la solucion rojo oscuro en agua

enfriada con hielo (120 ml), y se agregd HCl conc. (10 ml). Se agitd la solucién
durante algunos minutos, y se separaron las fases. Se extrajo la fase acuosa con
DCM y se lavaron las fases organicas combinadas con agua, salmuera, se secaron

sobre Na;SO, y se concentraron para dar &cido cis-2-(4-bromobenzoil)ciclopropan-
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carboxilico (9,69 g, 65%). Tiempo de retencidn de CL-EM 2,50; mvz 270 (MH');'H
RMN (400 MHz, CD,Cly) & 1,54 (m, 1H), 1,85 (m, 1H), 2,37 (m, 1H), 2,88 (m, 1H),

7,85 (m, 2H), 7,90 (m, 2H).

cis-2- (4-bromobenzoll) ciclopropancarboxilato de metilo
0

Br

Paso 2. A una solucibn de acido cis-2-(4-bromobenzoil)ciclopropan-

carboxilico (10,6 g, 36,63mmol) en MeOH (250 ml) se agregd 2,2-
dimetoxipropano (9,54 g, 91,58 mmol) y HCI (4,0 M en dioxano, 3,50 ml). Se
agitd la solucién resuitante a 40°C durante 3 dlas, y luego se evapord hasta la
sequedad. Se purificd el residuo resultante por cromatografia flash (Biotage
Flash 40M) usando 15 a 25% de acetato de etilo en hexanos para producir cis-2-
(4-bromobenzoil)ciclopropancarboxilato de metilo (10,34 g, 99%). 'H RMN (400
MHz, CD:Clp) & 1,39 (m, 1H), 1,82 (m, 1H), 2,34 (m, 1H), 2,77 (m, 1H), 3,54 (s,
3H), 7,65 (m, 2H), 7,89 (m, 2H).

Acido trans-2-(4-bromobenzoil\ciclopropancarboxilico.

m_.\am
Br

Paso 3. De disolvi6 cis-2-(4-bromabenzoil)ciclopropancarboxilato de metilo
(10,34 g, 36,52 mmol) en MeOH (100 ml), y luego se agragd 15 ml de solucién de
NaOH acuoso al 50%. Se agité la mezdla de reaccién a 40°C durante 3 dlas. Se
elimind el solvente por evaporacién rotativa y se disolvi6 el residuo en agua. Se
agregd HCI concentrado para ajustar la acidez hasta un pH 1. El precipitado que se
formé se recogid por filtracidn y se secd en estufa de vacio hasta la mafiana
siguiente para dar acido irans-2-{4-bromobenzoil)ciclopropancarboxilico (8,43 g,
95%). Tiempo de retencitn de CL-EM 2,51, m/z 270 (MH");'H RMN (400 MHz,
CD2Clz) 5 1,88 (m, 2H), 2,38 (m, 1H), 3,22 (m, 1H), 7,67 (m, 2H), 7,80 (m, 2H).
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trang-3- (4-bromobenzoil)cicl ncarboxilato de metilo.
0

: /k ~COOCH;3
Br

Paso 4. A una solucién de acido trans-2-(4-bromobenzoil)ciclopropan-
carboxlilico (9,43 g, 32,59 mmol) en MeOH (200 ml) se agregd 2,2-dimetoxipropano
(10,18 g, 97,77 mmoi) y HCI (4,0 M en dioxano, 4,0 ml). Se agitd la solucién

resultante a 40°C hasta la mafiana siguiente, y luego se evapord hasta la
sequedad. Se purificd el residuo resultante por cromatografla flash (Biotage Flash
40M) usando 15 a 25% de acetato de etilo en hexanos para producir trans-2-(4-
bromobenzoil)ciclopropancarboxilato de metllo (7,7 g, 83%). 'H RMN (400 MHz,
CD:Cl3) 6 1,68 (m, 2H), 2,37 (m, 1H), 3,21 (m, 1H), 3,65 (s, 3H), 7,68 (m, 2H), 7,90
(m, 2H).

Intermediario J

Trans-2-[(4'-amino-1,1/-bifenil-4-il)carbonil]ciclopropancarboxilato ds

metilo

[o)

O N ~COMe
HzN O

Se combinaron trans-2<{4-bromobenzoil)ciclopropancarboxilato de metilo
(1,33 g, 4,70 mmol) y acido 4-aminfenil bordnico (0,98 g, 5,64 mmol) en un matraz
saco bajo argén. Se agregaron tolueno (25 mi), EtOH (10 ml) y NazCO3; 3 M acuoso
(7 ml, 20 mmaol), y se elimin ef gas de la solucién resultante durante 30 minutos
usando una comiente de argdbn. Luego se agregd [1,1'-bis(difenilfosfin)-
ferrocen]dicloro paladio(ll), complejo 1:1 con diclorometano (383 mg, 0,47 mmol), y
se calentd la mezcia resultante a 85°C durante 16 h. Se enfrié la mezcla hasta la
ta, luego se diluyd con EtOAc y se pasd a través de un taco de Celite®. Se elimind
el solvente por evaporacion rotativa. Se agregaron agua y EtOAc, y se exirajo la
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fase acuosa con EtOAc. Se lavaron las fases organicas combinadas con agua,
salmuera, se secaron sobre sulfato de magnesio anhidro, se filtraron y se
concentraron al vaclo. Se purifictd el residuo por cromatografia flash (Biotage Flash
40M) usando 33 a 40% de acetato de etilo en hexano para producir trans-2-[(4'-
amino-1,1 "-bifenil-4-il)carbonil]ciclopropancarboxilato de metilo (0,92 g, 668%). 'H
RMN (400 MHz, CD:Cl) § 1,60 (m, 2H), 2,35 (m, 1H), 3,22 (m, 1H), 3,73 (s, 3H),
6,80 (m, 2H), 7,51 (m, 2H), 7,68 (m, 2H), 8,05 (m, 2H).
Intermediario K

trans-2-[{4'-Amino-1,1"-bifenii-4-ll)carbonillciciobutancarboxiiato de metlio
O
:GOZM.

Acido trans-2-{4-bromobenzoil)ciclobutancarboxllico

0

: j__sos
Br

Paso 1. A una solucién agitada fria (0°C) de bromobenceno (10,98 g, 69,94
mmol) y AICl; (19,41 g, 145,71 mmol) en DCM anhidro (150 ml) se agregd
anhidrido ciclobutan dicarboxilico (7,35 g, 58,28 mmol). Se agitd la mezcla de

reaccidn a t.a. durante 3 dlas. Luego se vertié la solucién rojo ascuro en agua

enfriada con hielo (120 ml), y se agregd HCI conc. (10 ml). Se agit6 la solucion
durante algunos minutos, se extrajo la fase acuosa con DCM, y luego se extrajeron
las fases organicas combinadas con NaOH acuoso 1 N. Se agitd la fase de agua a
t.a. hasta la mafiana siguiente. Se acidificé la solucién con el agregado de HCI
conc. hasta un pH 1,5, se exirajo con EtOAc, y se lavaron las fases organicas
combinadas con agua, salmuera, se secaron sobre Na,SO, y se concentraron para

dar acido trans-2-(4-bromobenzoil)ciclobutancarboxlico (8,20 g, 48). *H RMN (400
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MHz, CD,Cl;) § 2,20-2,44 (m, 4H), 3,67 (m, 1H), 4,21 (m, 1H), 7,64 (m, 2H), 7,80
(m, 2H).

trans-2- (4-Bromobenzoll)ciclobutancarboxilato de metilo

Q  coMme
Br” C

Paso 2. A una solucibn de acido trans-2-{4-bromobenzoil)ciciobutan-
carboxflico (8,2 g, 28,94 mmol) en MeOH (250 ml) se agregd 2,2-dimetoxipropano
(3.65 g, 35,02 mmol) y HCI (4,0 M en dioxano) (2,0 ml). Se agitd la solucion
resultante a t.a. durante 3 dias, y luego se evapord hasta la sequedad. Se purificd
el residuo resultante con cromatografia fiash (Biotage Flash 40M) usando 4 a 11%
de acetato de etilo en hexanos para producir frans-2-(4-bromobenzoil)ciclobutan-
carboxilato de metilo (6,21 g, 78%). 'H RMN (400 MHz, CD:Cly) & 2,14-2,39 (m,
4H), 3,62 (m, 1H), 3,68 (s, 3H), 4,24 (m, 1H), 7,63 (m, 2H), 7,80 (m, 2H).

trans-2{(4'-amino-1,1'-bifenil-4-il)carbonillciclobutancarboxilato de metilo

Paso 3. Se combinaron trans-2-[(4'-amino-1,1"-bifenil-4-il)carbonil]ciclobutan-
carboxilato de metilo (1,25 g, 4,21 mmol) y &cido 4-aminofenil boronico (0,88 g, 5,05
mmol) en un matraz saco bajo argén. Se agregaron tolueno (25 ml), EtOH (10 ml) y
NaxCOs; 3 M acuoso (5,0 ml, 15 mmol), y se eliminé el gas de la solucién resultante
durante 30 minutos usando una comiente de argén. Luego se agregd [1,1'-
bis(difenilfosfina)ferrocenojdicloro paladio(ll), complejo 1:1 con diclorometano
(343 mg, 0,42 mmol), y se calentd la mezcla resultante a 85°C durante 16 h. Se
enfrid la mezcla hasta la ta, se dliuyd con EtOAc, y se pasé a través de un taco de
Celite®. Se ellmind el solvente por evaporacién rotativa. Se agregaron agua y
EtOAc, y se extrajo la fase acuosa con EtOAc. Se lavaron las fases organicas
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combinadas con agua, saimuera, se secaron sobre sulfato de magnesio anhidro, se
filtraron y se concentraron al vaclfo. Se purifict el residuo por cromatografia fiash
(Biotage Flash 40M) usando 29 a 37% de acetato de etilo en hexano para producir
trans-2-[{4'-amino-1,1"-bifenil-4-il)carboniljciclobutancarboxilato de metilo (0.91 g.
70%). Tiempo de retencién de CL-EM 2,24; m/z 310,4 (MH');'"H RMN (400 MHz,
CD.Cl2) 8 2,13-2,36 (m, 4H), 3,80 (m, 1H), 3,64 (s, 1H), 4,24 (m, 1H), 6,73 (m, 2H),

7,43 (m, 2H), 7,59 (m, 2H), 7,88 (m, 2H).
Intermediario L

trang-2-[(4'-amino-1,1’-bifenil-4-il)carbonil]ciclopentancarboxilato de

matilo

0  coMe

®,
o

lrans-2-{4-Bromobenzoil}ddopentancarboxilat metilo
O  cOMe

Bege

Paso 1. A una solucién de acido trans-2-{4-bromobenzoil)ciclopentan-
carboxllico (2,0 g, 6,26 mmol) en MeOH (70 ml) se agregd 2,2-dimetoxipropano
(1,63 g, 15,65 mmol) y HCI (4,0 M en dioxano) (1,0 ml). Se agitd la solucion

resultante a 40°C hasta la mafiana siguiente y luego se evapord hasta sequedad.
Se purificd el residuo resultante por cromatografla flash (Biotage Flash 40M)
usando 7 a 11% de acetato de etilo en hexanos para producir trans-2-(4-bromo-
benzoil)ciclopentancarboxilato de metilo (1,62 g, 83%). 'H RMN (400 MHz, CD,Cl,)
5 1,70-1,95 (m, 4H), 2,08-2,21 (m, 2H), 3,40 (m, 1H), 3,64 (s, 3H), 4,04 {m, 1H),
7,64 (m, 2H), 7,86 (m, 2H).




Paso 2. Se combinaron trans-2-{4-bromobenzoll)ciclopentancarboxilato de
metilo (1,60 g, 5,14 mmol) y 4cido 4-aminofenil borénico (1,07 g, 6,17 mmol) en un
matraz seco bajo argén. Se agregaron tolueno (25 mi), EtOH (10 ml), y Na;CQ5 3
M acuoso (8,50 mil, 25 mmol) y se eliminé el gas de la solucién resuitante durante

30 minutos usando una corriente de argén. Luego se agregé [1,1'-bis(difenilfosfina)-
ferroceno]dicloro paladio(ll), complejo 1:1 con diclorometano (419,9 mg, 0,51
mmol), y se calentd la mezcla resuitante a 85°C durante 16 h. Se enfri6 la mezcla
hasta la ta, se diluyd con EtOAc, y se pasd a través de un taco de Celite®. Se
elimind el solvente por evaporacién rotativa. Se agregaron agua y EtOAC y se
extrajo la fase acuosa con EtOAc. Se lavaron las fases organicas combinadas con
agua, salmuera, se secaron sobre sulfato de magnesio anhidro, se filtraron y se
concentraron al vacio. Se purificd el residuo por cromatografia flash (Biotage Flash
40M) usando 29 a 33% de acetato de etilo en hexano para producir {rans-2-{(4-
amino-1,1"-blifenil-4-il)carbonil]ciclopentancarboxilato de metilo (1,12 g, 67%). H
RMN (400 MHz, CD;Clz) 8 1,71-1,97 {m, 4H), 2,17 (m, 2H), 3,44 (m, 1H), 3,65 (s.
3H), 4,12 (m, 1H), 6,84 (m, 2H), 7,51 (m, 2H), 7,66 (m, 2H), 8,00 (m, 2H).
Intermediario M

Matll éster dal dcldo (R 4-b o-henzoll}-ciclopentancarboxlilico
Q

%’o\
: E T CH,
Br

(RR)

Monometil &ster del Acido {i)-ciclopentan-1,2-dicarboxilico
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CH,
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Pago 1. El anhidrido tetrahidro-ciclopenta(c]furan-1,3-diona (50,0
g, 356,8 mmol, preparado como se describe en Wilkening, et al., Syn Comm.
14(3) :227, 1984) me disolvid en metanol (250 ml}, y luego se calenté la
mezcla a 50-55°C bajo N; durante 5 h. Bl anflipia de RMN no mostrd
restos de material de partida. Se elimind el metanol por evaporacién
rotativa, y se sect el residuc &1 vacfo para producir el producto deseado
como un aceite incoloro (60,0 g, 98%). 'H RMN (CDCl,) & 3,65 (s, 3H),
3,0 (m, 2H), 2,04 (m, 4H), 1,90 {(m, 1H), 1,65 (m, 1H).

Metil deter del #icido (3)-cis-2-{4-Bromg-benzoil}-ciclopentancarboxilico

Oy 0.
CH,

Br

Paso 2. Una solucidén del monometil &ster (92,0 g, 534,3 mmol},
80Cl; (116,3 ml, 1,60 mol), y DMF (1 ml) en 850 ml de CH,Cl; se agitd a
t.a. hasta la mafiana giguiente bajo N,. El anilisis de RMN mostrS6 poco
material de partida restante. Se eliminé el solvente por evaporacidn
rotativa a <40°C, y se sectS el residuo al vacio durante 1 h, Be disolvid
este residuo seco en bromobenceno (337,686 ml, 3,2 mol}, y luego se agregs
en porclones AlCl, (143,5 g, 1,07 mol) a «<5°C. La mezcla de reaccién se
tornd marrén oscuro, y se agité a «<5°C durante 4 h bajo N;. El andlisis
de RMN mostré luego poco material de partida remanente. Luego se vertid
la mezcla de reaccifén lentamente en 2 1 de hielo-agua, y luego se agregd
1 1 de EtOAc. Luego se agitd la mezcla durante 10 minutos, se separd la
fase acuosa (superior), y se extrajo con 500 ml de EtOAc. 5e lavaron las

fases orgénicas combinadas con agua (2 x 1 1} y soluciSn saturada de
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NaHCO, (200 ml), y se secaron aobre Na;S0,. La eliminacién del solvente y
el secado al vacfo suministraron 175,0 g (»95%) del producta deseada. 'H
RMN {(CDCl,;) & 7,80 (d, 2H), 7,60 {(d, 2H), 4,07 (m, 1H), 3,53 (s, 3H),
3,07 (m, 1H), 2,20 (m, 1H), 2,00 {m, 4H), 1,70 (m, 1H).

Acido (i) -trans-2-{(4-bromo-benzoil) -clclopentancarboxilico

0 o§,0H

Br

Paso 3. Se agregé una solucién de NaOH (128,2 g, 3,2 mol) en 700
ml de agua a una aeolucién de metil é&ster del &cido cia-2-{4-bromo-
benzoil) -ciclopentancarboxflico (166,3 g, 534,31 mmol) en MeOH (700 wl).
Se agitd la mezcla de reaccifn a t.a. hasta la maflana siguiente. El
andlisis de RMN mostrd que quedaba poca cantidad de material de partida.
Luego de eliminar aprox. 1 1 del solvente por evaporacifn rotativa, se
diluyé la mezcla con 1 1 de agua. Se agregd lentamente HCl conc. con
agitacién a «<15°C, para ajustar la acidez hasta un pH <6. BSe form§ un
precipitado, y se continu® la agitacién durante 1 h. Se filcrd el
pracipitado s&lido, y se esnjuagé con agua. Se disolvié la torta del
filtro seco en 1 1 de EtOAc, y se secd scbre Na;S0,. La eliminacibén del
golvente y el secado al vacfo produjo el producto deseado (131 g, 83%).
'H RMN (CDCl;) & 7,83 (d, 2H), 7,60 (d, 2H), 4,05 {m, 1H), 3,50 (m, 1H),
2,20 (m, 2H), 2,00 (m, 1H), 1,78 (m, 3H).

Acido (R,R)-trans-2- (4-bromo-benzoil) -ciclopentancarboxflico

o Oy-oH
Br
(R\R)
Paso 4. Una mezcla de &cido (ix)-trans-2-(4-bromo-benzoil)-

ciclopentan-carboxflico (114,3 g, 2384,7 mmol) y (R)-(+)-alfa-metil-
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bencilamina (23,3 g, 192,3 mmol) en CH,CN (1125 ml) se calent® a 90-95°C
bajc N, para dar una solucién. Be dejd enfriar la solucién caliente
lentamente con agitacién lenta hasta la maflana siguiente. Se filtré el
sélido cristalizado, y se enjuagb con CH,CN (50 ml). El secado al vacic
hasta peso constante produjo 64,5 g de pSlido blanco (56% ee, por HPLC
quiral). Este s6lido luego se disolvi$ en una mezcla de solventes (258
ml de EtOH y 516 ml de agua) con calantamiento a 90-95°C bajo N;. Se dejd
enfriar la solucién caliente lentamente con agitacién lenta hasta la
mafilana siguiente. Se filtr§ el eblido formado, y se enjuagé con 60 ml de
EtOH/Agua 1:2. Luego de secar al vacfo hasta peso constante, este BSlido
blanco se agitd con HC1l 1 N (500 ml) y EtOAc (500 ml) durante 10 minutos.
Se eepar$ la fase orglinica, ee lavé con agua (2 x 200 ml), y se secéd
sobre Na,80,. La eliminacién del solvente y el secado al vacio
suministraron un 8&lido blancuzco (30,5 g, 26,7%, >99% de ee basado en
HPLC quiral). Método de HPLC quiral: columna analitica ChiralPAK AD,
5:95 iPrOH/hexancs {(ambos contenian 0,1% de TFA), caudal de flujo 1.0
ml/min, los tiempos de retencién fueron de 21,08 min y 23,40 min para los
isdmeros (5,5) y (R,R), reaspectivamente. Los egpactros de 'H RMN (CDCl,)
fueron idénticos a los obtenidos para el #&cido (t)-trans-2-(4-bromo-
benzoil) -ciclopentancarbox{lico racémico.

Metil datar del dcido [R,R) -transg-3- (4 -bromo-benzoil) -

ciclopentancarboxiliceo

Br

(R.R)

Paso 5. Una suspensién de écido (R,R)-trans-2-(4-bromo-benzoil)-

ciclopentancarboxflico (30,5 g, 102,6 mmol), MeI (9,6 ml, 154,0 mmol), ¥y
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NaHCO, (25,9 g, 307,9 mmol) en 360 ml DMF se agitd a t.a. bajo argfn
hasta la maflana siguiente. El anfiliaia de RMN mostrf poco material de
partida restante. Se agregl agua (1 1) a la mezcla de reaccién, y luego
fe agregé HCl concentrado lentamente con agltacifin a <15°C para ajustar
la acidez hasta un pH <7, y se form$ un precipitado. Luego ase agitd la
mezcla durante 1 h, se £iltré el sélido y se enjuagd con agua (200 ml).
Be pecS el s8lido al vacfo hasta peso constante, para producir el
producto deseado coma un edlido amarillo claro (29.5 g. 92,5%, 94,5% de
ee bagsado en HPLC quiral). Método de HPLC: columna analitica ChiralPAK
AD, 5:85 iPrOH/hexanoa {ambos contenian 0,1% de TFA), caudal de flujo 1,0
ml/min, los tiempos de retencién fueron de 10,64 min y 12,98 min para los
isdmerce (5,85) y {(R,R), respectivamente. H RMN (CDCl,) & 7,82 {(d, 2H},
7.60 {d, 2H), 4,05 (m, 1H), 3,65 (B, 3H), 3,42 {m, 1H), 2,18 (m, 2H),
1,90 (m, 1H), 1,80 (m, 3H).
Intermediario N
Ter-butll éster del 4cido (R, R)-2{4-bromo-benzoll}-ciclopentancarboxilico

(RR)

Se disolvid &cido {R,R)-trans-2- (4-Bromo-benzoil) -
ciclopentancarboxflico (1,0 g, 6,73 mmol) en CH;Cl, (40 ml) a ta, seguldo
del agregado de algunas gotas de &cido sulfiirico conc. Luego se intredujo
iscbutileno (aprox. 2,0 g) por suave hur?ujeo mientras se enfriaba la
mezcla de reaccién en un bafio de hielo-agua. Luego se agitf la reaccién
a t.a., durante 60 h y se delactivb.con el agregado de 40 ml de solucifn
acuosa saturada de NHa,CO;. Se separd la fase orgénica, se lav$ con agua y

se secd sobre sulfato de magnesio anhidro. La eliminacién del solvente a
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presién reducida produjo el ter-butll é&ster deseado como un aceite
translficido que sa molidificéd en repose (1,9 g, B80% de rendimiento). 'H
RMN (DMSO-d,) & 7,90 (d, 2H), 7,68 (d, 2H), 4,00 (q, 1H), 3,10 (g, 1H),
2,10 {m, 1H), 1,90 (m, 1H). 1,50-1,80 (m, 4H), 1,30 (s, 9H).
Intormediario O
1R,2R)-2-[{4'-AmIno-3"-fluoro-1,1"-bifenli-4-ll)carbonliljciclopantancarboxilato

de metllo

2-Fluoro-4-yodofenilformamida
0O

A

H N
H F

Paso 1. A una polucidn enfriada (0°C) de 4-yodo-2 fluorocanilina
(2,05 g, 12,9 mmol) en tetrahidrofurano (15 ml) y tolueno (15 ml}, se
agregd lentamente una mezcla de anhfdrido acético (1,39 ml, 14,7 mmol) y
Scido férmico (0,83 ml, 22,0 mmol). 6Se agitd la mezcla de reaccifén a
t.a. hasta la maflana siguiente, luego se diluyé con acetato de etilo (100
ml} y HC1l acuoso 1N ({100 ml). Se separaron las fases, y se lavd la fasme
orginica con agua y solucién saturada de carbonato de scdioc, y se secd
scbre sulfato de sodio. Se elimind el solvente a presién reducida para
producir 2-fluoro-4-yodofenilformamida como un s8lido blancuzco (3,32 g,
97%). Tiempo de ret. de CG-EM 2,27 wmin, m/x 265 (M’); 'H RMN (300 MHz,
cpcl,) &: 7,37-7,51 (m, 3H), 8,13 (t, 1H), 8,46 (s, 1H).
(1R 2R)}-24[3'-Fluoro-4'-(formilaming}-1.1*-bifenil-4-illcarbonillciclonentan-

carboxilato de metilo




Paso 2. A una suspensién de 2-fluoro-4-yodofenilformamida (5,11
g, 19,28 mmol), his(p:i':nacoluto)diboro (4,89 g, 19,28 mmol), acetato de
potasio (5,67 g, 57,84 mmol), y acetato de paladio (129 mg, 0,58 mmol) en
N,N-dimetilformamida (125 ml) ee le burbujeS argén durante 30 minutos.
Luego se calentd la mezcla de reacciSn a B0°C durante 3 h. Luago de
enfriar la mezcla hasta 1la ta, se agregaron (R,R)-2-{4-bromobenzaili}-
ciclopentancarboxilato de metile (2,2 g, 7,35 mmol, 97% de ee),
tetrakis(trifenilfoafina)paladio(0) (668 mg, 0,58 mmol), y carbonato de
ceslo (9,43 g, 28,92 Ill,ﬂol}. Y luego se calentd la mezcla de raacc:l.'On a
80°C durante 16 h. Luego se enfrié la mezcla hasta ta, se desactivd con
agua, se extrajo con acetato de etilo, y se sBectd sobre sulfato de
magnesioc anhidro. Lueg:o se elimind el solvente a presién reducida y se
purifict el producto en bruto por cromatograffia flash {Biotage 75) usando
acetato de etilo/hexnm; 1:1 para producir 2-([3'-fluoro-4'-{formilamino}-
1,1'-bifanil-4-i1]—carblbnil}ciclopentan-l:arboxilnto de metilo (4,6 g,
65%) . Tiempo de retaricién de CL-EM 3,15 min, m/z 342,0 (MH'); H RMN
(100 MHz, DMSO-d;} & 1,52-1,94 {(m, 1H), 1,92-2,07 {m, 1H), 2,10-2,21 {m,
1H), 3,48 (m, 1H), 3,5:'? (s, 3H), 4,12 (q, 1H), 7,59 {ad, 1H), 7,62 (d4d,
1K), 7,87 (d, 2H), 8,09 {(d, 2H), 8,25 (t, 1H), 8,34 (s, 1H), 10,62 (s,

1H) .

(1R.2R)-2-[{4'-Amino-3'-fluoro-1,1'-bifenil-4-il)carbonillciciopentancarboxilato  de

metilo



Paso 3. A una solucién de 2{[3'-fluoro-4'-(formilamino)-1,1'-bifenil-4-il}-
carbonii}ciclopentancarboxilato de metilo (4,24 g, 11,48 mmol) en metanol (34 ml)
se agregd HCI conc. (11,4 ml), y se agitd la solucién resultante a t.a. durante 2 h.
Luego se eliminé el solvents, se disolvid la mezcla residual en agua, y se ajustd la
acldez de la mezcla hasta un pH ~7 mediante el lento agregado de solucién
acuosa saturada de bicarbonato de sodio. Luego se extrajo la mezcla con
diclorometano y se lavé con solucién saturada de cloruro de sodio, se sect sobre
sulfato de sodio, y se eliminé el solvente af vaclo. Luego se triturd la mezcia en
bruto con acetato de etilc/hexano para producir 2{(4-amino-3'-fluoro-1,1'-bifenil-
4-il)carboniljciclopentancarboxilato de metilo (3,5 g, 88%, 80% de ee). Tlempo de
retencién de CL-EM 3,00 |min, m/z 370,0 (MH'); 'H RMN (300 MHz, DMSO-dg) &
1,52-1,84 (m, 4H), 1,97-2/02 (m, 1H), 2,14-2,18 (m, 1H), 3,24-3,33 (m, 1H), 3,56
(s, 3H), 4,08 (q, 1H), 5,47 (br s, 2H), 6,84 (t, 1H), 7,34 (dd, 1H), 7.48 (dd, 1H),
7,78 (d, 2H), 7,99 (d, 2H).
| Intermediario P

4-(4'-Amino-3'-fluoro-1,1'-bifenll-4-l1}-2,2-dimetll-4-oxobutanoato de metilo

0 COGH

. 26t
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Paso 2. A una soriucién de metilo 4-[3"-fluoro-4'-{formilamino)-1,1’-bifenil-4-
iI]-2.2-dimeliI-4-oxobutanc::ato (1,21 g, 3,39 mmol) en metanol {10 ml) se agregd
HCi conc. (3,5 mi), y se a'gltb la solucion resultante a t.a. durante 16 h. Luego se
concentrd la mezcla, se diluyd con agua, y se ajustd la acidez hasta un pH ~7
mediante el lento agregado de solucién acuosa saturada de bicarbonato de sodio.
Luego se extrajo la mezcla con diclorometano, y se lavaron las fases orgénicas
. combinadas con soluciénlsaturada de cloruro de sodio, se secaron sobre sulfato
de sodio, y se concentrar!on a presioén reducida;. Luego se triturd el residuo con
acetato de etilo/hexano |para producir 4-(4'-amino-3'-fluoro-1,1"-bifenil-4-il)-2,2-
dimetil-4-oxobutanoato de! metilo (998 mg, 89%). Tiempo de retencién de CL-EM
3,11 min, m/2 329,9 (MH*)'_; 'H RMN (300 MHz, CDCls) 8 1,31 (s, 6H), 3,28 (s, 2H),

3,66 (s, 3H), 6,84 (t, 1H), 7,21-7,35 (m, 2H), 7,55 (d, 2H), 7,93 (d, 2H).

I intermediario Q

|
4-{4'-Amino-3'-metil-1,1'-bifenll-4-]1)-2 2-dimetil-4-oxobutanoato de metiio
' O CO.H

~ IS
ne
¥ H:N
- CHg
4-Yodo-2-metilfenllformam|'.da
| I

! HN
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326,1 (MH'); '"H RMN (300: MHz, CDCl;) 5 1,31 (s, 6H), 2,25 (s, 3H), 3,29 (s, 2H),
3,68 (s, 3H), 8,80 (s, 1H), 7,35 (s, 2H), 7,60 (d, 2H), 7,93 (d, 2H).

intermediario R

4{4'-Amino-3'-metoxl-1 ,i1'-blfenII-4-II]-2,2-dImotII-4-oxobutanonto de metlio
' CH;
]
o 0. .0

Paso 1. Una susp.nul!':n de 4-{4-bromofenii}-2,2-dimeti-4-oxobutanoato de metllo (200
mg, 0,67 mmol}, bla(plnacolatn)plhom {170 mg, 0.67 mmoi), ecetato de potesio (197 mp, 2,01
mmal), y acetato de paladio (5 :mg. 0,02 mmol) en N,N-dimetilformamida (4,0 ml) sa desgasificd
burbujeando una corente de arébn durante 30 minutos. Luego se calentd la mezcla de reaccién a
80*C durante 3 h. Luego de enifrlar {a mezcla hasta la ta, 56 agregaron 5-clom-2-nitroanisol (125
mg, 0,67 mmol), tuh'akla(hifanllfétﬂn)paladlo(m (23 mg, 0,02 mmol), y carbonato de ceslo (327 mg,
1,0 mmol) y se calantd la mu:lgla de reaccion a 80°C durante 16 h. Luego se enfrid la mezcle
hastea ta, y se agregé agua. Se iaxirajo la fase acuosa con acetato de etilo y se secaron las fases
orgdnicas combinadas sobre sulfato de magnesio anhidro. Se eliminé el solvenia a presién
reducida y se purificéd el residuo por cromatografia flash (Blotage Flash 40M, 1:3 acetato de
stlio’hexano) pera producir QI-(S'-mmM'-nllm-1.1'-blfonll-4-ll)-2.2-dimaﬂl—4—oxobulnnoato de

metllo (120mg, 48%). Tlempo tiie retencién de CL-EM 3,38 min, m/z 371,8 (MH"); 'H RMN (300

— o m on
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Paso 1. Easte intermediario se prepar$ usando un procedimiento
similar al que Be describié con anterioridad para la 2-fluoro-4-
yodofenilformamida. Tiempo de retencisn de CL-EM 2,43 min, m/z 262,0

(MH'); H RMN (300 MHz, DMSO-d,) & 2,14 (s, 3H), 7,49 (dd, 1H), 7,52-7,59

(m, 2H), 8,24 (s, 1H), 9,56 (s, 1H}.

Paso 2. Este intermediario se prepard usando un procedimiento
similar al que se deecribié con anterioridad para el 4-([3'-fluoro-4'-
{formilamino)-1,1'-bifenil-4-11]-2,2-dimetil-4-oxcbutancato de metilo.
Tiempo de retencién de CL-EM 2,78 min, m/g 354,1 (MH'); 'H RMN (300 MHz,
DMso-d,) & 1,02 & 1,13 (s, 6H), 2,22 & 2,28 (s, 3H), 3,36 (s, 2H), 3,51
(e, 3H), 7,29 (d) & 7,40 (s) (2H), 7,78 (d, 2H), 7,90 & 7,96 (d, 3H),

8,46 (d) (1H), 9,82 (d) (1H).

CHg

Paso 3. Este intermediario se preparé usando un procedimiento simiar al
que se describid con anterioridad para el 4-(4'-amino-3'-fluoro-1,1'-bifenil-4-il)-2,2-
dimetil-4-oxobutanoato de metilo. Tiempo de retencién de CL-EM 2,64 min, m/z
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MHz, CDCly) 5 1,19 {s, 6H), 3,36 (s, 2H), 3,51 (s, 3H), 4,02 (s, 3H), 7.21-7,24 (m, 2H), 7,64-7.60

(m, 2H), 7,83 {d, 1H), 8,00-8,04 {m, 2H).

HoN

Pasc 3. A una polucién de 4-(3'-metoxi-4'-nitre-1,1'-bifenil-4-
il)-2,2-dimetil-4-oxcbutanoato de metilo (670 mg, 1,80 mmol} en atanol
acuoso al B5% (27 ml) se agreg8 polvo de hierro (1,01 g, 18,04 mmol) y
HC)l acuoso 2 N (8,9 ml, 1,8 mnol), y la suspeneién resultante se calentd
a reflujo durante 2,5 h. Luego se enfris la mezcla hasta ta, y se £iltcrd
a través de un taco de Celite®. B8e agreqé agua, se extrajo la mezcla con
acetato de etilo, y se secaron las fases orgénicas combinadas scbre
sulfato de magneaioc anhidro. Se eliminé el solvente a preaifn reducida y
ae triturd el residuo con acetato de etilo/hexanoc para producir 4-(4'-
amino-3'-metoxi-1,1'-bifenil-4-il)-2,2-dimetil-4-oxobutancato de metilo
(410 mg, 67%). Tiempo de retencidn de CL-EM 2,58 min, m/z 342,1 (ME');
4 RMN (300 MHz, CDC1,) & 1,31 (s, 6H), 3,28 (s, 2H), 3,66 (s, 3H), 3,50
(s, 3H), 6,75 (&, 1H), 7,02-7,09 (m, 2H), 7,59 (d, 2H), 7.8%¢ (d, 2H}.

Intermediario 8

4'-Amino-3-metil-1,1'-bifenii-44| xo-2-{2-fenlletil}butanoato de etilo
CHy © CO:Et

OO &

Trifluorometansulfonato de 4-Acetil-3-metilfenilo

HaN
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CHy O
Hy
THO

Paso 1. A una solucién enfriada (0-5°C) de 1-(4-hidroxi-2-
metilfenil) -etanona (22,1 g, 0,147 mol) y piridina (40,0 ml, 0,500 mol)
en diclorometano (100 ml) ae agragé lentamente anhidrido
trifluorometansulfénico (35,0 ml, 0,207 mol). Luego de completar el
agregado, se retird el baflo de hielo, y se agitd la mezcla de reaccidén a
t.a. durante 1,5 h. agua (50 ml) se agregl y se separaron las fases. BSe
lavé la fase orgénica con agua (2 x 20 ml) y 0,5 N acuosg HCl, se secd
sobre sulfato de magnesio, y se concentrd a presién reducida. Se
purificé el producto en bruto por cromatograffa flash (Biotage Flash 75,
10/90 acetato de etilo/hexanc) para dar trifluorometansulfonato de 4-
acetil-3-metilfenilo como un aceite amarillo claro (40,83 g, 90% de
rendimiento). CG-EM m/z 282 (M'), tiempo de ret. 8,20 min 'H RMN (CDCl,)
5 2,56 (s, 3H), 2,58 (s, 3H), 7,05-7,14 (m, 2H), 7,78 (4, 1lH).

1-{3-Metil-4'-nitro-1,1'-bifenil-4-il)etanona
CHy QO

Paso 2. Una mezcla de trifluorometansulfonato de 4-acetil-3-metilfenilo (6,90
g. 24,0 mmol), acido 4-nitrofenilborénico (3,80 g, 24 mmol), carbonato de sodio
acuoso 2 N (88,0 ml), dioxano (88,0 ml), y tolueno (206 ml) se purgd con argdn
durante 30 minutos antes de agregar [1,1'-bis(difenilfosfina)ferroceno]dicloro

paladio(ll) (complejo 1:1 con diciorametano, 1,80 g, 2,30 mmol. Se calentd la
mezcia de reaccion a 85°C y se agitd hasta la mafiana siguiente. Se separaron las
fases y se lavd la fase organica con agua (2 x 50 ml), se secd sobre sulfato de

magneslo, y se concentrd a presion reducida para dar un aceite marrén. Este
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material se purificé por cromatografia flash (7 a 20% de acetato de etilo/hexano)
para dar 1-{(3-metil-4"-nitro-1,1"-bifenil-4-il)etanona como un sblido amarillo daro
(6,12 g, 99% de rendimiento). CG-EM m/z 255 (M*), tiempa de ret. 9,89 min; 'H
RMN (CDCl3) 8 2,61 (s, 3H), 2,62 (s, 3H), 7.49-55 (m, 2H), 7,78 (d, 2H), 7,81 (d,
1H), 8,32 (d, 2H).

2-Bromo-1-{3-metil-4'-nitro-1,1"-bifenii-4-l}etanona
CHy O

O@

Paso 3. Una mezcla de 1{3-metil-4'-nitro-1,1'-bifenll-4-il)etanona (5,66 g, 22
mmol), tribromuro de piridinio (10,63 g, 33,0 mmol), y 4cido acético glacial (60 mi)
se agité a 110°C durante 3 h. Se enfrié la mezcla de reacciéon hasta 0-5°C, y se
recolectd el producto precipitado por filtracién y se lavé con pequeiias cantidades

0N

de agua, etanol, y dietil éter. El material en bruto se purificd por cromatografia flash
(5:95 acetato de etilo/hexano) para dar 2-bromo-1-(3-metil-4'-nitro-1,1*-bifenil-4-
iljetanona como un sélido amarillo claro (4,33 g, 59% de rendimiento). Tiempo de
ret. de HPLC 3,63 min; 'H RMN (CDCl) 5 2,83 (s, 3H), 2,25 (s, 2H), 7,52-7.58 (m,
2H), 7,72-7,83 (m, 3H), 8,32 (d, 2H).

Paso 4. A una suspenslion fria (0-5°C) de hidruro de sodio al 95% (3.53 g,
13,0 mmol) en tetrahidrofurano anhidro (30 ml) se agregd lentamente 2-
feniletiimalonato de dietilo (3,53 g, 13 mmol). Se retird el bafio de hielo y se agitt la

mezcla de reaccion a t.a. durants 45 minutos. Una solucién de 2-bromo-#(3-metil-



Z7z.

4'-nitro-1, 1-bifenil-4-il)etanona (4,06 g, 12,0 mmol) en tetrahidrofuranc anhidro (50
ml) se agregd lentamente, y se agitd la mezcla resultante a t.a. durante
aproximadamente 70 h. Se agregaron acetato de etilo (80 ml) y agua (20 mi), y se
separaron las fases. Se lavo la fase organica con agua (2 x 30 mil), se secb sobre
sulfato de magnesio, y se concentrd a presiéon reducida para dar un acseite marmén,
oscuro. Este material se purificd por cromatografia flash (acetato de etilo/hexano
10:90) para dar 2-{2-(3-metil-4"-nitro-1,1"-bifenil-4-il)-2-oxoetil]-2-(2-feniletil) malonato
de dietilo como un aceite amarillo claro (5,30 g, 82% de rendimiento). Tiempo de
retencién de CL-EM 4,01 min, mz 517,9 (MH*); 'H RMN (CDCl3) 5 1,23-1,35 (m,
6H), 2,41-2,50 (m, 2H), 2,56 (s, 3H), 2,58-2,66 (m, 2H), 3,71 (s, 2H), 4,21-4,32 (m,
4H), 7,13-7,19 (m, 3H), 7,22-7,30 (m, 2H), 7,49-7,55 (m, 2H), 7,73-7,82 (m, 3H),
8,31 (d, 2H).

CH; O CO.Et

OO ®

Paso 5. Una mezcla de 2-[2-(3-metil-4'-nltro-1,1'-bifenil-4-11)-23-

O,N

oxoetil] -2-(2-feniletil) malonatc de dietilo (4,87 g, 5,41 mmol),
hidréxido de scdio acuoso 1 N (10,4 ml, 10,40 mmol), etanol (10 ml), y
acetona (10 ml) se agitS a 50°C hasta la maflana sigulente. Se concentrd
la mezcla y se disolvid el residuo en dimetoxietano (20 ml), y se agitd a
80°C hasta la mafiana siguiente. Se concentrS la mezcla, y se disolvid el
residuo en acetato de etilo (30 ml}. Se lavd la solucidn con agua (2 x 5
ml), 8e psect pobre sulfato de magnesio, y Be concentrd a prapifn
reducida. El material obtenido se purificé por cromatografia flash
{(acetato de etilo/haxano 10:90} para dar 4-(3-metil-4'-nitro-1,1'-

bifenil-4-11)-4-ox0-2-(2-feniletil)butancatc de etilo come un aceite
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amarillo claro (3,53 g, 99% de rendimiento). Tiempo de retencién de CL-EM
4,18 min, m/z 446,0 (MH"); 'H RMN (cDCl;) 5 1,33 (t, 3H), 1,83-2,17 (m,
24), 2,58 (s, 3H), 2,67-2,78 {(m, 2H), 3,00 (dd, 1H), 3,14 (m, 1H), 3,49
(dd, 1H), 4,09 (g, 2H), 7,14-7,36 (m, 5H), 7,47-7,55 (m, 2H), 7,72-7,83
(m, 3H), 8,33 {d, 2H).

4-(4'-Amino-3-metil-1,1'-bifenil-4-il)-4-oxo-2-(2-feniletil)butancatc de

etilo

CHy O CO,EL

OO ®

Pago 6. Una mezcla de 4-(3-metll-4'-nitro-1,1'-bifenil-4-11)-4-

H,N

oxo-2-{2-feniletil)butancatc de etilo (3,40 g, 7,60 mmol), polvo de
hierro (4,20 g, 76,00 mmol), A&cido clorhidrico acuoso 2 N (3,80 ml,
7,60 mol), y etanol/agua 85/15 {100 ml) se agitd a reflujo durante 2,5
h. Se filtré la mezcla de reaccién a travéa de un taco de Celite®, y se
concentrd para dar 4-(4'-amino-3-metil-1,1'-bifenil-4-il})-4-oxo-2-(2-
feniletil)butancato de etilo como un sdlido marrdn claro (2,94 g, 95% de
rendimiento). Tiempo de retencifn de CL-EM 3,23 min, m/x 416,1 {(MH'); H
RMN (CDCl,) & 1,32 (t, 3H), 1,82-2,17 (m, 2H), 2,58 (s, 3H), 2,68-2,77
(m, 2H), 2,98-3,09 (m, 2H), 3,49 (dd, 1H), 3,74 (br s, 2H), 4,10 (q, 2H),
6,79 (d, 2H), 7,12-7,37 (m, 5H), 7,38-7,54 (m, 4H), 7,78 (4, 1H).

Intermediario T
Metll éster del 4cldo 3 4'-amlno-blfenll-4-carbonll =clclohexancarboxllico

.,Nn’) caead

Metil éster del &cido 3-(4-bromo-benzoil) -ciclohexancarboxf{lico
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Paso 1. A una solucién de &cido trans-3-(4-
bromobenzoil)ciclohexan-1-carboxilico (500 mg, 1,61 mmol, obtenido de
Rieke Metals Inc., Lincoln, NE, EE. UU.) y 2,2-dimetoxipropanc (669% mg,
6,43 mmol) en metanol {20 ml), se agregaron 5 gotas de HCl 4 M en
dioxano, y esta mezcla de reaccifn se calentd a 50°C hasta la mafiana
siguiente. Se elimind el solvente por evaporacién rotativa para dar el
producto metil éatexr del #&cido 3-(4-bromo-benzoil)ciclohexan-carboxilico
como un aceite marrén (500 mg, rendimiento 95,7%). H RMN (300 MHz, DMSO)
8 7,80 (d, 2 H), 7,60 (d, 2 H), 3,70 (s, 3 H}, 3,25 (m, 1 H), 2,50 (m, 1
H), 2,20-1,90 (m, 4 H), 1,70-1,50 (m, 4 H); Tiempo de retencién de CL-EM

3,30 min, m/=s 324,9 (MH').

Metil dpgter del _écido 3-(4'-amino-bifenil-4-carbonil) -

ciclohexancarboxilico

_CHj

ool

Paso 2. A una sgolucién de metil &ster del Acido 3-(4-bromo-

H,N

benzoll) -ciclohexancarboxflico {500 mg, 1,54 mmol} y &cido 4-aminofenil
borénico (252 mg, 1,85 mmol) en tolueno (40 ml) y dioxano (10 ml), se
agregd Na,C0; 2 N acuoso (10 ml}, y ee elimind el gas de la mezcla
burbujeandeo con una corriente de argén durante 45 minutoa. Se agregb
{1,1-Bis(difenilfosfin) fexrocen)-dicloropaladio (63 wmg, 0,00 mmol) a 1la
mezcla, que luego se calent$ a B0°C hasta la maflana siguiente. Se enfriéd
la mezcla de reacciSn hasta ta, y luego pe filtr&é a travée de un taco de

Celite®, enjuagando con acetato de etilo. Be separs la fase orginica, se )
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lavé con agua y salmuera, y se aecS (Na;S0,). Se eliminé el solvente por
evapcracldn rotativa, y se purificd el residuo s6lido mediante el uso de
un sistema de cromatografia flash Biotage QuadUv (eluyente: hexano/EtOAc
3:1). El producto metil é&ster del Acido 3-(4'-amino-bifenil-4-carbonil)-
ciclohexancarboxilico se obtuvo como un aceite marrén (200 wmg,
rendimiento 38,5%). 'H RMN (300 MHz, DMSO) & 7,90 (d, 2 H), 7,60 (d, 2
H), 7,45 (d, 2 H), 6,80 (d, 2 H), 3,70 (8, 3 H), 3,25 (m, 1 H), 2,50 (m,
1 H), 2,20 - 1,90 (m, 4 H), 1,70-1,50 (m, 4 H); Tiempo de retencién de
CL-EM 131,80 min (método 2), m/z 338,17 (MH').
Preparacién de los Compuestos de Férmula (Vil

intermediario U

2-Cloro-6-(trifluorcmetil) -1,3-banzotiaxol

R
r, L0
il

En un matraz de tres bocas provisto de un refrigerante, una suspension de

cloruro de cobre 1l (370 mg, 2,75 mmol} an acetonitriio (5 ml} se tratd con nitrito de
terbutilo (0,41 ml, 3,44 mmol) y se agité a t.a. durante 10 minutos. Luego se
agregd gota a gota una solucidn de 2-amino-6-triflucrometilbenzotiazol (500 mg,
2,29 mmol) en acetonitrilo (1 mi). Se calentd la mezcia a 65°C durante 30 minutos,
luego se enfri6 y se diluyd con un exceso de solucién acuosa 1N de acido
clorhidrico. Se extrajo la mezcia con acetato de etllo. Se separ? la fase organica,
se secd (MgSOy), y se concenird a presién reducida. Se obtuvo un semisdlido
naranja (501 mg, 92%) y se usé sin purificacién adicional. 'H RMN (300 MHz,
CDCl3) 5 8,10-8,05 (m, 2 H), 7,74 (d, 1 H); CL-EM m/z 238,2 (MH"), tiempo de ret.
3,76 min TLC Rr= 0,50 (9:1 hexanos / acetato de etilo).
Intermediario V
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2-Cloro-4-metil-1.3-benzotiazol
CH

3
N
s‘)—cn
A una solucién que contenla cloruro de cobre (Jl) (1,98 g, 14,61 mmol) y

dimetil éster de tri(etilenglicol) (6 ml) en acetonitrilo (100 ml) se agregd nitrito de
isoamilo (2,14 g, 18,27 mmol), y se agltd ia mezcla de reaccién a t.a. durante 30

minutos. A esta suspension se agregd gota a gota una solucidn de 2-amino-4-
metilbenzotiazol (2,0 g, 12,18 mmol) en dimetil éster de tri(etilenglicol) (10 mi). Se
agitd la mezcla de reaccién a t.a. durante 10 minutos, y iuego se calenté a 50°C
durante 2,5 h. Se enfrié la mezcla de reaccién hasta ta, y luego se vertié con
cuidado en HCI 8 M acuoso frio (400 ml). Se extrajo la solucién con EtOAc. Se
lavd la fase organica con HCI (1,0 M), agua, salmuera, se filtrd y se concentré a/
vaclo. Se purificd el residuo por cromatografia flash (Biotage Flash 40M) usando
5% de acetato de etilo en hexano para produdir 2-cloro-4-metil-1, 3-benzotiazol (1,6
g, 71%). 'H RMN (400 MHz, CD2Cl) & 2,70 (s, 3H), 7,32 (m, 2H), 7,64 (m, 1H).

Intermediario W

2-Cloro-4, 6-difluoro-1,3-benzotiazol
F

e
i s>—c|

A una solucién que contenlia doruro de cobre (Il) (0,87 g, 6,45 mmol) y
dimetil éster de tri(etilenglicol) (3 ml) en acetonitrilo (50 mi) se agregd nitrito de
isoamilo (0,94 g, 8,06 mmol), y se agitd la mezcla de reaccién a t.a. durante 30

minutos. A esta suspension se agregé gota a gota una solucién de 4,6-difluoro-1,3-
benzotiazol-2-amina (1,0 g, 5,37 mmol) en dimetil éster de tri(etilenglicol) (5 ml). Se
agitd la mezcla de reaccion a t.a. durante 10 minutos, y luego se calentd a 50°C
durante 2,5 h. Se enfrib la mezcla de reaccién hasta ta, y luego se vertid con
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cuidado en HCI 6 M acuoso frio (200 ml). Se extrajo la solucién con EtOAc. Se
lavt) |a fase orgdnica con HCI (1,0 M), agua y saimuera, se filir y se concentrd para
producir 2-cloro-4,6-difluoro-1,3-benzotiazol (1,1 g, 99%). 'H RMN (400 MHz,
DMSO-dg) 7,05 {m, 1H), 7,36 (m, 1H).
Intermediario X
2-Cloro-§-trifiuc x[-1,3-benzotiazol

N
Fk;’CES}_CI

A una solucién que contenla cloruro de cobre (II) anhidro (3,44 g, 25,62
mmol) y dimetil éster de tri(etilenglicol) {10 g) en acetonlirtio {150 ml) se agregd
nitrito de isoamilo (4,5 ml, 32,02 mmol). Se agitd la mezcla de reaccién a t.a. bajo
argon durante 30 minutos. A esta suspensitn se agregd gota a gota, una solucién
que contenia 6-trifluorometoxi-1,3-benzotiazol-2-ilamina (5 g, 21,35 mmol) y dimetil
éster de tri(etilenglicol) (10 g). Se agité la mezcla de reaccién a t.a. durante 10
minutos, y luego se calentd a 50°C durante 3 h. Se enfrié la mezcla hasta la ta, se

vertié con cuidado en HCI 6 N acuoso, y se extrajo con acetato de etilo. Se lavo la

fase orgénica con HC! acuoso 1N y salmuera, y se concentraron a presion reducida
para dar el compuesto deseado en rendimiento casi cuantitativo, que se usd sin
purificacién adicional en el paso siguiente.
Intermediario Y
2-Cloro-5,7-difluoro-1,3-benzotiazol

F. N
e
F
F\Q,NYNHg
S

N-(3,5-Difluorofenil) tiouraa
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Paso 1. Se agregd cloruro de benzollo (5,44 g, 38,73 mmol) a una solucidn
agitada de tiocianato de amonio (3,83 g, 50,35 mmol) en acetona (80 ml) a 30°C.
Se agitd la mezcla a reflujo durante 30 minutos, luego se enfrié hasta 50°C, y se
agregd una solucién de 3,5-difluoroanilina (5,00 g, 38,73 mmol) en acetona (10 ml)
en una porcion. Se agitd la mezda a reflujo durante 30 minutos. Una solucién de
NaOH (5,42 g, 135,54 mmol) en agua (65 ml) se agregd, y se agitd la mezcia a
reflujo durante 20 minutos y luego se enfri6 hasta 20°C. Se agregd HCI
concenirado para ajustar la acidez hasta un pH = 5, y luego se ajustd la mezcla
hasta ser levements alcalina con el agregado de hidroxido de amonio conc. Luego
de 30 minutos, se enfrid la mezcla hasta 10°C y se extrajo con EtOAg, y se lavé la
fase organica combinada con salmuera, se filir6, y se concentrd para producir N-
(3.5-difluorofenil) tiourea (3,52 g, 48%). Tiempo de ret. 1,73; m/z 189,0 (MH"); 'H
RMN (400 MHz, MeOH-d,) § 6,72 (m, 1H), 7,18 (m, 2H).

7-Difiuoro-1,3-benzotiazol-2-amin

F\Q:}—NHz

F

Paso 2. A una suspension de N-(3,5-difluorofenil) tiourea (3,40 g, 18,07
mmol) en DCE (95 ml) se agregé una solucién de bromo en DCE (5 ml) por debajo
de 30°C. Se calentd la mezcla a refiujo durante 2,5 h, luego se enfrié hasta 10°C, y
se racolectd el precipitado formado por filtracién y se lavé con DCE. Se agit6 el
sOlido con agua (200 ml), se alcalinizd mediante tratamlento con hidr6xido de
amonic conc., se filtrd, y se seco en estufa de vaclo para producir 5,7-difluoro-1,3-
benzotiazol-2-amina (3,05 g, 90%). Tiempo de ret. 2,18; mvz 187,1 (MH"); 'HRMN
(400 MHz, DMSO-dg) 5 6,92 (m, 1H), 7,00 (m, 2H), 7,92 (s, 2H).
2-Cloro-5 7-difluoro-1,3- |
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Paso_3. A una solucién que contenla cloruro de cobre (If) (0,89 g, 6,64
mmol) y dimetil éster de tri(etilenglicol) (6 ml) en acetonitrilo (60 ml) se agregd nitrito
de isoamilo (0,97 g, 8,30 mmol) y se agitd la mezcla de reaccion a t.a. durante 30
minutos. A esta suspension se agregé gota a gota una solucién de 5,7-difluoro-1,3-
benzotiazol-2-amina (1,03 g, 5,53 mmol) en dimetil éster de tri{etilenglicol) (20 ml) y
acetonitrilo (30 ml). Se agit6é la mezcla de reaccién a t.a. durante 10 minutos y se
calentd a 50°C durante 2,5 h. Se enfri6 la mezcla de reaccion hasta ta, y luego se
vertié con cuidado en HCl 6 M acuoso frio (400 ml). Se extrajo la solucion con
EtOAc. Se lavd la fase orgénica con HCl (1,0 M), agua y salmuera, se filird, y se
concentrd. Se purificd el residuo por cromatografla flash (Biotage Flash 40M)
usando 5% de acetato de etilo en hexano para producir 2-cloro-5,7-difluoro-1,3-
benzotiazol (0,55 g, 48%). 'H RMN (400 MHz, CDCl2) 7,02 (m, 1H), 7,52 (m, 1H).
De un modo similar a los procedimientos descritos con anterioridad, se
prepararon 2-cloro-1,3-benzotiazoles adicionales a partir de los correspondientes 2-
amino-1,3-benzotiazoles, tales como:
(a) 2-cloro-6-etoxi-1,3-benzotiazol (CL-EM m/z 214,2 (MH"), tiempo de ret. 3,09
min);
(b) 2-cloro-6-fluoro-1,3-benzotiazol (Tiempo de ret. de HPLC 2,85 min);
(c) 2-cloro-6-metii-1,3-benzotiazal (CL-EM vz 184,2 (MH"), tiempo de ret. 3,09
min);
(d)  2-cloro-5,7-dimetil-1,3-benzotiazol (CL-EM m/z 198,1 (MH"), tiempo de ret.
3,36 min);
(e)  2-cloro-5,6-dimetil-1,3-benzotiazol (CL-EM mvz 198,2 (MH"), tiempo de ret.
3,34 min);
f 2-cloro-6-metilsulfonil-1,3-benzotiazol (Tiempo de ret. de HPLC 2,18 min);
and
(g) 2-cloro-5,7-difluoro-1,3-benzotiazol (TLC Rf 0,65, 40% EtOAc en hexano).
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En clertos casos el 2-amino-1,3-benzotiazol requerido se preparé a partir de

B4

la correspondiente tiourea como se describlé con anterioridad para la preparacion
de N<(3,5-difluorofenil) tiourea y §,7-difluoro-1,3-benzotiazol-2-amina.
Intermediaric Z

2-Cloro-5-£luoro-1,3-bansotiaxol

jess

Se agregd cloruro de sulfonilo (50 i, 0,65 mmol) puro a S-fluoro-1,3-

benzotiazol-2-tiol (100 mg, 0,54 mmol). Se agitd la mezcla a temperatura ambiente
durante 1 h, luego se calentd a 60°C durante 30 minutos. Se enfrid la solucién
resultante hasta ta, y se vertié sobre hielo. Se recolectd el compuesto del titulo por
filtracion, se lavd con agua, y se secd al vacio. El solido obtenido se usd sin
purificacion adicional; CL-EM m/z 188,1 (MH"), tiempo de ret. 3,27 min.
intermediario AA
2-Cloro-5- (trifluorcmetil)bensotiasol

O

2-Mercapto-5-(trifluoromstil)benzotiazol
H

Paso 1. A una mezcla de hidruro de sodio (C,98g, 40,91 mmol) y

monoetil éter de dietilenglicol (25 ml) se agregS 3-cloro-5-
(trifluorometil)anilina (5,00 g, 25,57 mmol) bajo atmdafera de nitrégeno.
Se agitdé la mezcla resultante a t.a. durante 30 minutoa, y luego se
agregd disulfuro de carbono (3,89 g, 51,13 mmol). Luego sa calentd la
mezcla de reaccidn a 140°C durante § horas. Luego de enfriar la solucidn
hasta ta, se precipitl{ el producto c¢on el agregado de HCl conc., se

recoglé por filtracibn, y se recristalizé a partir de isopropil &ter para



85 ﬁ:ﬂ
23

producir 2-mercapto-S-(trifluorometil)benzotiazol (2,65 g, 44%). H RMN
{400 MHz, DMSO-dg) & 7,49 (s, 1H), 7,61 (d, 1H), 7,94 (d, 1lH).

2-Cloro-5-(trifluorometil}benzotiazol

pess

Paso_2. Se sgregd cloruro de sulfonilo (9,09 g, 67,33 mmol) con
agitacién a 2-mercapto-5-(trifluorometil)benzotiazol (2,64 g, 11,22 mmol)
durante un perfodo de S5 minutos. Luego se dejd reposar la mezcla de
reaccién durante aproximadamente 1 h. Sa agregd agua helada a la mezcla
de reaccifn con agltacidSn para descomponer el excesc de c¢loruro de
sulfonilo, y luego se extrajo el producto con acetato de etilo. Se lavd
la fase orgdnica con agua (3x) y salmera, se secd scbre Nm,50, anhidro y
se concentré. Se disolvid el sb6lido resultante en EtOAc y e £iltrd a
travéa de una columna corta de gel Ele gilice, eluyendo con EtOAc, para
dar 2-cloro-5-(trifluorometil)benzotiazol (2,50 g, 94%). CL-EM m/z 238,0
{(MH'), tiempo de ret. 2,55 min; 'H RMN (400 Mz, DMSO-d¢) 3 7,81 (d, 1H),
8,38 (m, 2H).

Intermediario BB

2-Cloro-6-{trifluoromstil)bansotiasol

AT

2-Mercapto-6- (trifluorometil) benzotiazol
H

Paso 1. Una mezcla de 2-cloro-4-trifluorometilanilina (15,0 g,

76,7 mmol) y O-etil ditiocarbonato de potasic (29,5 g, 184,1 mmol) en 75
ml de DMF anhidro se calentd a 130°C hasta la mafiana aiguiente bajo
atmbsfera de nitrégeno. Se enfri6é la mezcla de reaccién hasta ta, y

luego se agregd solucién 1 N de HCl (200 ml) con agitacién para inducir
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la precipitacién. Luago se agitd la mezela durante 30 minuteca, se
recolectd el precipitado sSlido por filtracién y se enjuagd con agua. Se
dieolvidé la torta del filtro en 1400 ml de EtOAc, y se secd la solucién
gobre Na,50,. Se elimin§ el EtOAc por evaporacifn rotativa, y se secd el
residuo al vacfo para producir el producto deseadc como un sSlido blanco
(18,0 g, 99%). 'H RMN (DMSO-dg) 5 14,00 {(bs, 1 H), 8,20 (s, 1 H), 7,70
{d, 1 H), 7,40 (4, Y H); GC- EIMS m/z 235 (M").

2-Cloro-6-({trifluoromatil) benzotiazol
N
s)—cl
FaC

Paso 2. Se agregd cloruro de sulfonilo (40 ml) con agitacién a 2-

mercapto-6-(trifluorometil)benzotiazol (18,0 g, 76,7 mmol) a <20°C bajo
atmbefera de nitrégena, y luego se agitd la suspensién a t.a. durante 2
h. La mezcla de reaccidn se vertié en agua heladas con agitacién. Se
formd precipitacién, y se continué la agltacién durante 2 h. Se filtré
el precipitado sblido, y se enjuagd con agua. La torta del filtro hiimeda
ge digolvié en 100 ml de EtOAc, y se lavd la solucién con 100 ml de agua
Y 50 ml de solucifén acuosa saturada de NaHCQ,, luego Be Becd sabre Na;S50,.
Se eliminé el EtOAc por evaporacién rotativa, y se secd el residuo al
vacfio para producir el producto deseado ¢omo un 88lido amarillo claro
(16,5 g, 91%). GC-EIMS m/x 337 (M'); 'H RMN (CDCl,) & 8,10 (s, 1 H), 8,00
(d, 1 H), 7,70 {d, 1 H).

De un modo similar a loe procedimientos deacritos con anteriocridad,
@e prepararon 2-cloro-1,3-benzotiazoles adicionalea a partir de los
correspondientes 2-mercapto-1,3-benzotiazoles, tales cemo 2-cloro-5-
fluoro-1, 3-benzotiazol (CL-EM a/x 188.1 (MH'), tiempo de ret. 3,27 min}.
Los 2-cloro-1,3-benzotiazoles adicionales se obtuvieron en el mercado,

talesn como 2-claro-benzotiazol, 2,6-dicloxrobenzotiazol, 2,4-
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diclorobenzotiazol, 2a-cloro-6-metoxi-1,3-benzotiazol, 2-cloro-5-metoxi-
1,3-benzotiazol, ¥y 2-cloro-6-nitro-1,3-benzotiazol. Ciertos 2-bromo-
tiazoles Be obtuvieron en el mercado, tales como 2-bromo-tiazol y 2-

bromo-5-nitro-tiazol.

Intermediario CC
5-Cloro-2-metansulfonlibenzotlazol

Cl
\_ g
gy
5-Cloro-2-metilsulfanil-benzotiazol

“Crs-+

Paso 1. A 5-clorobenzotiazol-2-tiol (1,00 g, 4,96 mmol) en tetrahidrofurano
anhidro (20 ml) se agregd carbonato de potasio en polvo (1,37 g, 9,92 mmol)
como un sblido. Luego se agregd yodometano {0,62 mi, 1,41 g, 8,92 mmol) puro
a la mezcla, con rapida agitacion. Luego de agitar durante 18 h, se eliminaron los
solidos por filtracion. Se concentrd el fillrado al vacio para suministrar el
compuesto del titulo como un sélido amarillo con aspecto de cera (1,0 g, 93%).
TH RMN (300 MHz, CDCl3) 5 7,77 (s, 1 H), 7.57 (d, 1 H), 7.21-7.17 (m, 1 H), 2,72
(s, 3 H); CL-EM m/z 2168,2 (MH"), tiempo de retencién 3,20 minutos. TLC R;0,72
(2:1 hexanos / acetato de etilo). '

5-Cloro-2-metansulfonilbenzotiazol

CI\O:,\{ CHy
by N

Paso 2. A una solucién a 0°C de 5-cloro-2-metilsulfanil-benzotiazol (1,00 g,

4,64 mmol) en diclorometanc (25 ml) se agregd écido 3-cloroperoxibenzoico
(50%, 3,20 g, 9,27 mmol). Se agitd la solucién a t.a. durante 24 h, y se agregd
solucion acuosa saturada de NazS;0s para destruir cualquier perecido sin

reaccionar. Se separaron las fases, y se lavd la fase organica con solucion
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acuosa saturada de bicarbonato de sodio y salmuera, luego se secd (MgSQO,) y se
concentrd a presion reducida a un sélido amarillo. Se triturd el sélido en bruto con
hexanos, se recolectd por filtracién, y se secd al aire para dar el compuesto del
titulo como un sélido amarillo pélido (0,96 g, 83%). 'H RMN (300 MHz, CDCl) &
8,17 (s, 1 H), 8,04 (d, 1 H), 7.41 (dd, 1 H), 3,40 (s, 3 H); CL-EM m/z 248,0 (MH"),
tiempo de retencién 3,05 minutos. TLC R,0,36 (hexanos/acetato de etilo 2:1).
Intermediario DD
6-Metll-2-{(metiisulfonii}-1,3-benzoxazol

N O
y—§=°
CH /@O% \CHs

§-Metil-1,3-banzoxazol-2(3H)-tiona

H
o

Paso 1. Una mezcla de 6-amino-m-cresol (593,7 mg, 4,82 mmol) y xantato
de O-etilo y potasio (850 mg, 5,30 mmol) en piridina (10 ml) se agitd y se calentd a
refiujo durante 2 h. Se enfrié hasta ta, se vertié dentro de una mezcia de hielo-agua
(40 mi), y HCI concentrado (4 ml). Se recolecté el sdlido, se lavd con agua, y se
sect en la capucha hasta la mafiana siguiente y luego en estufa de vacio a 45°C
durante 3 h. El producto 6-metil-1,3-benzoxazol-2(3H)-tiona se obtuvo como un
paivo belge (735 mg, rendimiento 92,3%). 'H RMN (300 MHz, DMSO-dg) 5 7,10 (s,
1 H), 7,03 (d, 2 H), 2,42 (s, 3H); Tiempo de retencién de CL-EM 2,37 min (método
2), m/z 166,0 (MH").

6-Metil-2-{metilsulfanil)-1,3-benzoxazol

Pasg 2. Se disolvid 6-meti-1,3-benzoxazol-2{3H)-lona (375 mg, 2,27 mmol) sn THF
{2,0 mi), y 38 agregaron yodometano {(1810,8 mg, 11,35 mmol} y carbonato de potasio (627,38 mg,

4,54 mmol). Esta mezcla de reaccidn se agitd vigorosaments a .a. hasta la mailana sigulente. Se
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filtrd la mazcla de reaccién y se enjuagéd el edlido con THF adicional. Se concentrd el fitrado af
vaclo a un sblido amarilio. Se repartis al edlido entre acetato da etilo y agua. Se separd |a fase
organica y &e lavd con salmuera, sa sacd con MgSO,, v se concentrd. Se secd el sdlido durants 1
h en estufa a 50°C. El producto 8-metil-2-{metilsulfanil}-1,3-benzoxazol sa obtuvo como un sdlido
amariiio (145 mg, 35,8%). ‘H RMN (300 MHz, DMSO-dy) 57,50 (d, 1 H), 720 (s, 1 H), 7,10 (d, 1
H), 2,78 (s, 3 H), 2,42 (s, 3 H); Tlempo de retencién de CL-EM 2,80 min {méiodo 2), m/z 180,1
(MH").

6-Metil-2- (metilaulfonil) -1, 3-benzoxazol

N O
3 g’fo
CH. /©:0>— ‘CH.‘I

3

Pago 3. Se agregd écldo meta-cloropercxbenzoico (1,37 g, 8,14 mmol) a una solucion de
6-metil-2-{matilsulfanil}-1,3-benzoxazol (500 mg, 2,78 mmol) en dicloromatano (20 mi) a 0°C. Se
antiblé la reacclén hasta ta y se agitd a ta. durante a total de 48 h. Se transfirld la reacclén a un
aembudo de dacantacién, se lavd con NaHCO; acuoso saturado (3 x 5 mi) y salmuera (10 mi), se
secd con MgSQ,, y se concentrd sin calentar. El producto 6-metll-2-(metilsutfonil)-1,3-benzoxazol
(200 mg, 33,9%) se obtuvo como un sélido amarllio pélide. Tiempo de ret. de CG-EM 10,53 min,
m/z 211 (MH").

De un modo similar al del ejemplo precedente, se prepararon los siguientes
2-(metilsulfonil)-1,3-benzoxazoles:

(a) @-cloro-2-{metlisulfonil}-1,3-benzoxazol;

(b) 8-metoxi-2-(metilsulfonil)-1,3-banzoxazol;

(c) 5-maetil-2-(metlisulfonil)-1,3-benzoxarol;

(d) 4-metll-2-(metlisulfonll)-1,3-banzoxazol;

(o) 2-(matlisulfonil)-5,6,7,8-tetrahidronafto[2,3-d][1,3]oxazol;
{n 5-fluoro-2-(metilsulfonil}-1,3-benzoxazol;

{g) 8-fluoro-2-{metilsulfonil)-1,3-benzoxazol;

(h) 5-Isopropll-2-(matilsulfoni}-1,3-banzoxazol;

(1) 5-n-propll-2-(metilsulfonil)-1,3-benzoxazol; y
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) 5,6-dimetil-2-(metlisulfonll}-1,3-benzoxazol.
intermediarioc EE
2-Cloro-5.6-difluoro-1H-benzolmidazol

::O:;\)—OI

5,6-Difluoro-iH-bencimidazol -2-amina
F N
et
F N

Paso 1. El procedimiento usado fue similar al mencionado en J.

Med. Chem. 40: 811-818, 1997. Una solucién de 1,2-diamino-4,5-
difluorobenceno (500 mg, 3,47 mmol) en agua (5 ml) se enfrid hasta 0°C y
luego se tratd con una solucién de bromuro de cianfgeno (0,83 ml, 4,16
mmol, S M en acetonitrilo) y bicarbonato de sodio sflida (583 mg, 6,94
mmol). Se agitd la solucidén a t.a. hasta la mafiana asiguiente y luego se
concentrd al vac{o. Be suspendid el residuo oscuro en etancl y se calenté
a reflujo durante 15 minutos. Sa filtrd la suspensién caliente,
enjuagando con etanol caliente, y se congentrd el filtrado al vacic para
producir 5,6-difluoro-lH-bencimidazol-2-amina (580 mg, 59%), que se umbd
en el paso sigulente pin purificacién adicional. CL-EM m/z 170,2 (MH'),
tiempo de ret. 0,85 min; *H RMN {300 MHz, DMSO-dg) & 6,30 (br s, 2H),
7,06 {(dd, 2H), 10,79 (br s, 1lH).

2-Cloro-5,6-difluore-1li-benzoimidazal

-

Paso 2, E! procadimiento usado fue similar al mencionado en J. Med. Chem. 40: 811-818,

1057. A una mezcla de cloruro de cobre (M} (785 mg, 5,91 mmel) an acetona {20 m!) se agregé
nitrito de ter-butilo (0,53 ml, 4,43 mmol). Se agltd la mezcla de reacclén a t.a. durante 20 minutos,

luego se agregd 5,6-difluoro-1H-benzoimidazol-2-amina (500 mg, 2,88 mmol), y se calentd la
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mazcia a reflujo durants 2 h (con porciones adiclonales de nitrito de ter-butllo agregado cada 0,5 h).
La mezcla de reacclon luego se enfrié hasta ta, se tratd con HCI 2 N, y sa extrajo con acetato de
etllo. La fase orpanica se secd sobre sulfato de sodic y se concentrd al vacio para producir 2-
cloro-5,6-difiuoro-1H-benzoimidazol (580 mg, 73%), que se usd sin purificacidn adiclonal en el paso
siguients. CL-EM m/z 189,2 (MH"), tempo de ret. 1,98 min; 'H RMN (300 MHz, DMSO-dg) &6 7,62
{t, 2H), 13,5 (br 8, 1H).

Clertos 2-clorobenzolmidazoles se obtuvieron en el mercado tales como 2-
clorobenzoimidazol y 2-cloro-5-metoxibenzolmidazol.
Preparacién de los Compuestos de Férmula (IX

Intermediario FF
N-{4-Bromofenll)-6-{triflucrometil)-1H-hencimidazol-2-amina

F, F
F
N
H

e diluyé 1,2-diamino-5-trifluorometilbenceno (0,25 g, 1,42 mmol)

en tolueno (5 ml) y se tratd con 4-bromofenilisotiocianato (0,30 g, 1,42
mmol}. La solut;::i.én oscura se agitd a 100°C durante 15 minutos, luego se
trat§ con 1,3-diciclohexilcarbodiimida (0,44 g, 2,13 mmol). Se mantuvo
la reaccién a 100°C durante 5 h. Se concentrd la .reaccién y Be reparti'b
entre acetato de etilo y agua. Se separd la fase orgénica, se sBecd
{MgS0,), ¥y Be concentrd a presién reducida. El aceite marrén oscuro se
purlficé por cromatografia flash sobre gel de sflice, eluyendo con un
gradiente de hexanos/acetato de etileo 9:1 hasta 100% de acetato de
etilo. El compuesto del titulo se obtuvo como un 8sélido rosa claro
(0.50 g, 30%). H RMN (300 MHz, DMSO-d,) & 11,3 (d amplio, 1 H), 9,87
(d, L H), 7,50 (4, 2 H), 7,61 (d, 1 H), 7,55-7,42 (m, 3 H), 7,35-7,30 (m,

1 H}); CL/BEM m/z 356,2 (MH'), tiempo de retencién 2,33 minutos.
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N-{4-Bromo-2-fluorofenl! trifluorometil)-1H-benzoimidazol-2-illamina

F
F—F
wa -
H H ¢

Se diluyd 1,2-diamino-5-trifluorometilbencenc (0,50 g, 2,84 mmol)

en diclorometano {5 ml) Yy se tratd con 4 -bromo-2-fluoro-
fenilisotioclanato (0,66 g, 2,84 mmol). La soluci6n oscura se agitd a
45*C durante 15 minutos, luego ee agregé 1,3-diciclohexilcarbodiimida
(0,44 g, 2,13 mmol) de una vez. Se calentd la reacecin en un bafio de
aceite a 45°C hasta la maflans siquiente, luego ae enfrid y se concentxd a
presidn reducida. El residuo oscuro aa diluyd con acetato de etile, y se
lavs la fase orgfnica con agua. Se secd la fase orgédnica (MgS80,} y se
concentrd® al vacfo. El aceite marrén oscure resultante se purificé por
cromatografia flash ecbre gel de silice sluido sobre un gradiente de 9:1
hexanos / acetato de etilo a 100% de acetato de etilo. Se recogié el
compuesto del titule como un sblidc xosa clare (0,60 g, 57%). 'H RMN
(300 MHz, DMSO-dg) & 11,3 (d amplio, 1H), 9,87 (d, 1H), 7,50 (d, 2H),
7.61 (d, 1), 7,55-7,41 (m, 3H), 7,35-7,30 (m, 1H); CL/EM m/z 356,2

(MH*), tiempo de retencién 2,33 minutoes.
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intermedlario HH
N-(4-Yodofenll}-6-metil-1_3-benzotiazol-2-amina

QO
H

N-{4-Yodofenil}-N'-{4-metilfenll) tiourea
H H
N. _N

WA RN

Paso 1. Una solucién de tiocianato de p-tolilo (0,65 g, 4,35 mmol) y p-yodo-
anilina (1,00 g, 4,57 mmol) en EtOH se calent a reflujo durante 3 h. Luego se
diluyé ta mezcla de reaccién con EtOH y se recolectd el precipitado por filtracién, se
lavé con EtOH y éter, y se sacd en estufa de vacio para dar N-(4-yodofenil)}-N'-{4-
metilfenil) tiourea (1,32 g, 90% de pureza, 74% de rendimiento). 'H RMN (400
MHz, DMSO-dg) & 1,78 (s, 3H), 7,12 (d, 2H), 7,29 (m, 4H), 7,63 (m, 2H), 9,72 (s,
1H), 9,76 (s, 1H).

N-{4-Yodofenil}-6-metil-1,3-benzotiazol-2-amina

v eVos

Paso 2. Se tratd una suspensién de N-(4-yodofenil}-N'-(4-metiifenil) tiourea
(0,82 g, 4,68 mmol) en cloroformo (23 ml) con una solucidén de bromo (2,65 g, 16,59

mmol) en cloroformo (1 ml). Se agitd la mezcla de reaccion a t.a. durante 5 minutos

y luego se calentd a 50°C durante 5 minutos. Luego se dejé enfriar la mezcla de
reaccion, y se tratdé con acido sulfuroso hasta que desaparacié el color naranja. La
mezcla de reaccién se neutralizd por tratamiento con hidréxido de amonio conc..
Luego se agregd mas cloroformo para disolver el precipitado. Se separaron [as
fases, y se lavd [a fase organica con agua y salmuera, se secd sobre sulfato de
sodio, se filtrd y se concentrd para dar N<{4-yodofenil)-6-metil-1,3-benzotiazol-2-
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amina (0,8 g, 97%). 'H RMN (400 MHz, DMSO-dg) 5 2,36 (s, 3H), 7,12 (m, 1H),
7.48 (d, 1H), 7,60 (m, 3H), 7,65 (m, 2H), 10,50 (s, 1H).

intermediario |l

4-Bromo-2-fluorofenll)-4-metil-1,3-benzotlazol-2-amina
CHs

o, o

A una solucion de 2-cloro-4-metil-1,3-benzotiazol (0,25 g, 1,36 mmol) en n-
BuOH (8 ml) se agregd 4-bromo-2-flucroanilina (0,52 g, 2,72 mmol) y HCI (4,0 M en

dioxano, 0,5 ml). Se calentd la reaccion a 80°C hasta la maiana siguiente. Se

elimin6é el solvente por evaporacién rotativa y se agregd HCl 1 N acuoso. Se
separd |la fase acuosa y se extrajo con EtOAc. Se lavaron las fases orgdnicas
combinadas con HCI acugso 1 N y salmuera, se sec6 sobre Na;SO,, se filtr6, y se
concentrd al vaclo. El residuo se absorbidé en MeOH y se recolect6 el precipitado
por filtracién, se lavé con MeOH, y se secd en estufa de vaclo para dar N-(4-bromo-
2-fluorofenil)-4-metil-1,3-benzotiazol-2-amina (0,41 g, 89%). 'H RMN (400 MHz,
DMSO-dg) § 2,62 (s, 3H), 7,07 (t, 1H), 7,15 (d, 1H), 7,36 (m, 2H), 7,51 (d, 1H), 8,72
(t, 1H).
intermediario JJ
4-Bromo-2-ﬂuorofonll metoxl-1,3-benzotiazo}-24l}Jamina

: QA\Q

En un balbn de 250 ml, se combinaron 2-cloro-6-frifluorometoxi-1,3-

benzotiazol (5,36 g, 21,14 mmol) y 4-bromo-2-flucroanilina (4,82 g, 25,36 mmol) en
100 ml de n-butanol que contenla 1% de HCI 4,0 M en dioxano, y se calentd a 90°C
hasta la mafiana siguiente. Se enfrié la mezcla hasta la ta y se elimind el solvente a
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presion reducida. Se agregd acetato de etilo (50 ml), y se sometié la mezcla a
ultrasonido suspendiendo el balén en un bafio de ultrasonido durante 30 minutos.
Se filtrd la mezcia, y se concentrd el filtrado a presidn reducida. Se agregé
acetonitrilo (50 ml) a la mezcla, que luego se sometié a ultrasonido durante 30
minutos y luego se filird para suministrar el producto como un sdlido blanco (5 g,
58%). CL-EM m/z 409,1 (MH"), tiempo de ret. 4,02 min.

intermediario KK

N-{4-Promo-2-£fluorofenll) -N- (§-flucro-1,3-bensotiaxol-2-il}amina

F N Br
1.0
H F

De un modo similar al que se describié con anterioridad para la preparacion
de N-(4-bromo-2-fluorofenil}4-metil-1,3-benzotiazol-2-amina y N-(4-bromo-2-
fluorofenil)-N-(6-trifluorometoxi-1,3-benzotiazol-2-ilJamina, usando 2-cioro-6-fluoro-
1,3-benzotiazol y 2-fluoro4-bromoanilina, se prepart el producto deseado como un
sdlido blanco (78% de rendimiento). 'H RMN (400 MHz, DMSO-dg) 5 10,50 (s, 1H),
8,60 (t, 1H), 7,80 (d, 1H), 7,60 (m, 2H), 7,40 (d, 1H), 7.20 (m, 1H).

De un modo similar a los procedimientos descritos con anterioridad, se
prepararon las siguientes N-(4-bromofenil)}-N-(1,3-benzotiazol-2-l)Jaminas a partir

de 4-bromoanilinas y 2-cloro-1,3-benzotiazoles apropiados.

(a)  N+{4-bromofenil}-N-(5-trifluorometil-1,3-benzotiazol-2-ilJamina
{(CL-EM m/z 373,0 (MH"), tiempo de ret. 3,92 min);

(b)  N-{(4-bromo-2-fluorofenil)}-N<{5-trifluorometil-1,3-benzotiazol-2-il)Jamina
(CL-EM m/z 391,0 (MH"), tiempo de ret. 4,04 min (método 2));

(c) N~{4-bromo-2-fluorofenil)}-N-(6-trifluorometil-1,3-benzotiazol-2-ilJamina
(CL-EM mvz 391,0 (MH"), tlempo de ret. 3,95 min);

(d)  N-(4-bromo-2-flucrofenil}-N«{5,7-dimetil-1,3-benzotiazol-2-llJamina
(CL-EM m/z 353,1 (MH"), tiempo de ret. 4,09 min);
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(e) N-{4-bromo-2-fluorofenil}-N-(5,7-difluoro-1,3-benzotiazol-2-il)amina
(CL-EM nmvz 359,1 (MH"), tiempo de ret. 3,86 min);

{n N-(4-bromo-2-fluorofenil}-N-(6-metoxi-1,3-benzotiazol-2-iljamina
(CL-EM m/z 353,2 (MH"), iempo de ret. 3,55 min);

()  N-(4-bromo-2-fluorofenil)}-N-(1,3-benzotiazol-2-il}amina
(CL-EM m/z 323,1 (MH"), tiempo de ret. 3,55 min);

(h)  N-(4-bromofenil)-N-(B-isopropil-1,3-benzotiazol-2-ilJamina
(CL-EM m/z 347.2 (MH"), iempo de ret. 4,44 min); y

)  N-{4-bromo-2-flucrofenil)}-N-{6-sopropil-1,3-benzotiazol-2-il)amina
(CL-EM m/z 385,2 (MH"), iempo de ret. 4,57 min).

Intermediario LL
N-{4-Yodo-2-fluorofaenil)-6-cloro-1,3-benzotiarol-2-amina

Cl N 1
CZ;LN,Q/
H F

Una mezcla de 2,8-diciorobenzotiazol (1,0 g, 4,9 mmol) y 2-fluoro-4-yodoanllina (2,32 g,

8.8 mmol) en 20 mi BuOH se agitd a 80°C, y luego se sgregd HCI (4 M an dioxano, 1,0 ml). Se
8gitd la mexcla de reacclén con calor @ 90°C hasta la mafiana siguienta, bajo argdn. El andlisls de
RMN luego mosird poca cantidad de 2,6-diclorobenzotiazol restante. Lusgo se sliminé el BUuOH
por avaporacion rotativa, se agregaron EtOAc (100 ml) y HCI acuoso 1 N (100 ml). Se separd la
fase orgénica y se lavd con HCI scucso 1 N (100 mil), solucién saturada de Nay;0,S, (50 ml), agua
{100 ml), y luego e sacé sabre Ne;S0O,. La eliminacién del solvente a preslén reducida produjo un
resalduo, que se triturd con EtQAC {10 mi) y haxanos (40 mi). Se filtrd el sblido y se sacd al vaclo
hasta un peso constante, para produclr el producto deseado como un sbdlldo plrpura clare (0,75 g,
38%). 'H RMN (DMSO-ds) 5 10,45 (s, 1H), 8,35 (t, 1H), 7.85 (8, 1H), 7,70 (d, 1H), 7,58 (d, 2H),
7,30 (d, 1H).

intermediario MM
N=-(4-Bromofenil) -N- (5-matil-1l, j-benzoxazol-2-il)smina
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CH,
QiN,Q’ .
H

En un balén de 250 ml, se agitaron l1l-bromo-4-isotiocianatobencenco
(4,28 g, 20 mmol} y 2-amino-4-metil-fenol (2,46 g, 20 mmol) en 120 ml
etanol a t.a. hasta la maflana siguiente. La formacién de N-(4-
bramofenil) -N'- (2-hidroxi-5-metilfenil)tiourea se confirmd por CL-EM. A
la mezcla, 1,5 eq. se agregd clorhidrato de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (EDCI), y se agité la reaccién a t.a. durante otras 2 h.
Luego se calentd la mezcla de reaccién a reflujo durante 6§ h. Se enfrié
la mezcla hasta la ta y se eliminé el aolvente a presién reducida. Se
disolvié el mSlidoc en EtOAc y wa lavd con HCl acuoeoc 2 N y H0. Se secd
la fase orgdnica (MgSQ,)} y se elimind el solvente a presién reducida. E1
85lido obtenido se sometid a ultrasonido en 30 ml de &ter y se filtrd
para dar el compuesto deseado (3,64 g, 60%). 3H RMN (400 MHz, DMSO-d¢) &
10,70 (e, 1 ®), 7,70 (m, 2 H), 7,55 {m, 2 K), 7,35 {(d, 1 H), 7,25 (8, 1
H), 6,95 (4, 1 H), 2,40 (@, 3 H). CL-EM m/z 303,3 (MH'), tiempo de ret.
3,46 min.

intermediario NN
N-{4-Bromofenll)-5<{irifluorometii)-1.3-benzoxazol-2-amina

FaC
¥

H

F;C@NH;
OH

Paso 1. A una suspensién de hidréxido de paladio (3,05 g, 21,7 mmol) en

2-Amino-4-{triflucromatil fenol

metanol se agregd a solucién en metanol de 2-nitro-4-{trifluorometil)fenol (1,00 g,
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4,8 mmol) seguido de formlato de amonio sélido (3,04 g, 48,3 mmol). Se calento la
mezcla a 85°C y se monitored por TLC. Se dejé enfriar la reaccibn completada
hasta ta y se filtr6 a través de un taco de Calite®, lavando con acetato de etilo. Se
concentrd el filtrado a presion reducida para dar el compuesto del titulo (0,58 g,
67%). CL-EM nvz 178,1 (MH"), tiempo de retencién 0,55 minutos.

N-{4-Bromofenil triluorometil}-1,3-ben -2-amina
FaC

Qﬂ\”@ )

Paso 2. Se agitaron 2-amino-4-(trifluorometil)fenol (250 mg, 1,41 mmol) y 1-
bromo-4-isotiocianatobenceno (302 mg, 1,41 mmol) en alcohol etllico a temperatura
ambiente durante 18 h. Se cargd el balén con clorhidrato de 1-[3-
(dimetilamino)propll}-3-etlicarbodiimida (EDCI) (405 mg, 2,12 mmol), y se agitd la
mezcla durante 2 h antes de calentarse a reflujo hasta la mafiana siguients. Se
dejé enfriar la reaccién hasta ta y se concentrd a presién reducida. Se disolvié el
resikiuo en acetato de etilo y se lavd con solucién acuosa 2N de acido clorhidrico y
agua, se secd (Na;SQy), y se concentrd al vaclo. Se purificd el residuo por
cromatografla flash sobre gei de sllice, eluyendo con 85:15 hexanos/acetato de etilo
para suministrar el compuesto del titulo (315 mg, 62%). CL-EM mv/z 357,1 (MH"),
tiempo de retencién 4,20 minutos.

Intermediario OO

N-{4-Bromo-2-flucrofenil}-S-{trifluorometil)-1,3-benzoxazol-2-amina

Se agitaron 2-Amino-4-(triflucrometil)fenol (580 mg, 3,25 mmol) y 4-bromo-2-

fluoro-1-isotiocianatobenceno (750 mg, 3,25 mmol) en alcohol etilico a temperatura
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ambiente durante 18 h. Se camgd el balon con dorhidrato de 1-[3-
(dimetilamino)propil}-3-etilcarbodiimida (EDCI) (405 mg, 2,12 mmol), y se agitd la
mezcia durante 2 h antes de calentarse a refiujo hasta ia maflana siguiente. Se
dejoé enfriar la reaccién hasta ta y se concentré a presion reducida. Se disolvid el
residuo en acetato de etlio y se lavd con solucidn acuosa 2N de acido clorhidrico y
agua, se sacd (NazS0,), y se concentiré al vaclo. El material en bruto se suspendio
en éter, se sonicd, y se recolectd el sblido resultante por filtracion para suministrar
el compuesto del titulo (214 mg, 18%). CL-EM m/z 375,1 (MH'), tiempo de
retencién 3,70 minutos.

De un modo similar a los procedimientos descritos con anterloridad, se
prepararon las siguientes N-(4-bromofenil)-N-(1,3-benzoxazol-2-ilJaminas a partir de
4-bromo-1-isotiocianatobenceno y 2-aminofenol apropiados:

(a) N-(4-bromo-2-fluorcfenil)-N-(5-metil-1,3-benzoxazol-2-lJamina
(CL-EM m/z 321,2 (MH"), tiempo de ret. 3,69 min);
(b)  N-(4-bromofenil)}-N-(6-metil-1,3-benzoxazol-2-l)amina
(CL-EM m/z 303,2 (MH"), tiempo de ret. 3,49 min).
Preparacién de log Com Férmula (1
Elempio 1
Acldo 4{4’{1,3-Benzotlazol-24lamino)-1,1’-bifenil-44(]-2.2-dIimetil-4-

oxobutanoico
0. OH

*-Soadisl

En un vial da 8 ml con tapa a rosca, Be calents una mezcla de 4-
(4'-amino-1,1'-bifenil-4-il)-2,2-dimetil-4-oxobutancato de metilo (§0 mg.
0,19 mmol) y 2-¢loro-1,3-benzotiazol (40 mg, 0,23 mmol) en 3 ml n-butanol

a4 90°C hasta la maflana siguienta. La formacién de 4-[4'-(1,3-
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benzotiazol-2-ilamino)-1,1’-bifenil-4-11]-2,2-dimetil -4-oxobutanoato de
metilo se monitoreé por CL-EM. Se elimindé el solvente a presién
reducida. B5e dieolvid el residuo en 2 ml tetrahidrofurano/dioxanc (i:1),
Y Be agregé 3 equivalentes de hidréxido de sodio acucso 1 N a la
solucién. Se agité la mezcla a t.a. hasta la maflana siguiente y luego a
50°C durante 2 h. El progreso de la reaccifén de hidr6lisis se monjitored
poer CL-EM. Una aolucién de HCl acucso 1N (3,1 equivalentes) luego se
agregé a la mezcla, y se elimindé el solvente a presidén reducida. Se
disolvié el residuo nuevamente en 2 ml metanol y una cantidad minima de
DMF, y el producto se aisls y se purificd por HPLC preparativa de fape
inversa (Gradiente agua/ acetonitrilec, que contenia 0,1% de TFA)} para dar
40 mg de &cido 4-[4’'-(1,3-benzotiazol-2-ilamino)-1,1‘-bifenil-4-il]-2,2-
dimetil-4-oxobutanoico (Rendimiento: 45%). *H RMN (400 MHz, DMSO-d;) &
11,90 (bs, 1 H), 10,65 (s, 1 H}, 8,00 (d, 2 H}), 7,90 (d, 2 H), 7,80 {(m, S
H), 7,60 (d, 1 H), 7,35 (£, 1 H), 7,20 (t, 1 H)}, 3,30 (s, 2 H), 1,10 (s,
6 H); CL-EM m/z 431,2 (MH'), tiempo de ret. 3,40 min.
Ejemplo 2

Acido 4-[4'-(1H-Bencimidasol-2-ilamino)-1,1'-bifenil-4-1i1}-32,3-dimetil-4-

oxobutanoico

OO OH

sToadil

N
H H

Este compuesto se prepard a partir de 4-(4'-amino-1,1'-bifenil-4-
il) -2,2-dimetil-4-oxobutanocato de metilo (64 mg, 0,21 mmol) y 2-cloro-1H-
benzoimidazol (37,6 mg, 0,25 mmol}) de un modo aimilar al método deacrito
para el &cido 4-[4'-{1,3-benzotiazol-2-ilamino)-1,1’-bifenil-4-il}-2,2-

dimatil-4-oxcbutanoico, dando 40,7 mg (48%) del producto deseado. 'H RMN
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(400 MHz, DMSBO-ds) 8 12,00 (br s, 1 H), 11,05 (br &, 1 H), 8,05 (d, 2 H),
7,85 (m, 4 H), 7,65 (d, 2 H), 7,40 (m, 2 H), 7,10 {m, 2 H), 3,35 (s, 2
H), 1,25 (s, 6 H). CL-EM m/x 414,3 (MH'), tiempo de ret. 2,27 wmin.

Elemplo 3

fLcido 2,2-Dimetil-4-oxo-4-[4'-(1,3-tiaxol-2-ilaminc)-1,1'-bifenil-4-

ill butanoico

00 OH

SaCT
a.C

Este compuesto pe preparS a partir de 4-(4'-amino-1,1'-bifenil-4-
11)-2,2-dimetil-4-oxobutancate de metilo (64 mg, 0,21 mmol) y 2-
bromotiazol (41 mg, 0,25 mmol) de un modo similar al método descrito para
el dclido 4-[4’~(1,3-benzotiazol-2-ilamino}-1,1"-bifenil-4-11)-2,2-
dimetil-4-oxobutanoico, dando 18,6 mg {(24%) del producto deseado. CL-EM
m/z 381,4 (MH'), tiempo de ret. 2,53 min.

Elemplo 4
Acido 4-{4'{(6-cloro-1,3-benzotiazol-24llamino]-1.1"-bifenll-4-ii}-4-

oxo-2-{2-fenlistil)butanoico

OO OH

QA ~ J ®

Este compuesto se prepard a partir de 4-{4'-amino-1,1'-bifenil-4-

il) -4-oxo-2-(2-feniletil) butancato de metilo (78 mg, 0,20 mmol), 2,6-
dicloro-1, 3-benzotiazol (61,6 mg, 0,30 mmol) de un modo similar al métado
deacrito para el &cido 4-[4’-(1,3-benzotiamzol-2-ilamino)-1,1‘-bifenil-4-

il}-2,2-dimetil-4-oxohutanoico, dando 26,7 mg (25%) del producto deseado.
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H RMN (400 MHz, DMSO-d¢} & 10,80 (br s, 1 H), 7,75-8,05 (m, 9 H), 7,60
{d, 1 H), 7,10-7,40 (m, 6 H}, 3,50 (q, 1 H), 3,10 (m, 1 H), 2,85 (m, 1
H), 2,65 (m, 2 H), 1,80 (m, 2 H). CL-EM m/x 541,3 (MH'), tiempo de ret.
4,07 min.
Ejemplo 5
Acldo 2-2-{4'[{6-cloro-1,3-benzotiazol-2-l}amino]-1,1"-bifenli-4-i1}-2-

oxoetil)pentanoico

OOOH

O CH,

= C
H

Este compuestc pse preparS a partir de 2-[2-(4'-amino-1,1'-
bifenil-4-il) -2-oxcetil] pentancato de metilo (68 mg, 0,20 mmol) y 2,6-
diclore-1,3-benzotiazol (61,3 mg, 0,30 mmol) de un modo similar al mé&todo
descrito para el #cido 4-[4°-(1,3-benzotiazol-2-ilamino}-1,1’'-bifenil-4-
il}-2,2-dimetil-4-oxobutanoico, dando 17,2 mg (18%) del producto deseado.
'H RMN (400 MHz, DMSO-d¢) & 12,10 (br s, 1 H}, 10,75 (br s, 1 H), 7,75-
8,05 (m, 9 H}, 7,60 (d, 1 H), 7,35 (m, 1 H), 3,40 (g, 1 H), 3,10 (m, 1
H), 1,55 (m, 2 H), 1,35 (m, 2 H), 0,85 (t, 3 H). CL-EM m/z 479,3 (MH"),
tiempo de ret. 3,88 min.

Elemplo 8
Acldo 4{4'4{1,3-benzotiazol-2-llaming)-1,1"-bifen|l-4-i]-2-{2-metoxieti] obutanolco

Qﬁ'\u S

A una solucién de 4-(4'-amino-1,1'-bifenii-4-l}-2-(2-metoxiatil)}-4-oxobutanoato de etila (75

_CHy

mg, 0,21 mmol) en butanol (4 ml), as agregd 2-cloro-banzotiazol (43 mg, 0,25 mmol) y se calentd la
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maeazcla de reacclén a 80°C hasta la mafiana sigulente. Se elimind al solvente por avaporacikin
rotativa, se dlsolvié el residuo nuavamente en DMF (1 ml), s6 agregd una solucién acucss 1 N de
NaOH (0,83 ml, 0,863 mmol), y se agitd |a mezcla a La. hasta la mafiana sigulents. Se agregd una
solucién de HCI acuoso 1 N (0,3 ml, 0,3 mmol) y metanol (5 ml) a la mezcla de reacclén, y se
purificéd el producto en bruto por HPLC preparativa de fase Inversa (Gradients agua/ acetonltriio,
quse contenla 0,1% de TFA) para producir Acido 4-[4'-(1,3-benzotiazol-2-lamina)-1,1'-bifenil-4-i}-2-
{2-metoxielil}-4-oxobutanoico como un sdlido blanco (30 mg, 31%). 'H RMN (300 MHz, DMSO-d,)
68,05(d,2H),785(d, 2H),7,70(m,5H),760(d, 1 H), 730(, 1H), 715 (t. 2 H): 3,35 (m, 2 H),
3,25 (s, 3 H), 3,20 (m, 2 H), 2,80 (m, 1 H)}, 1,95-1,75 (m, 2 H); Tlempo de retencitn da CL-EM 3,29
min (método 2), m/z 461,15 (MH").
Elemplo 7
- Acldo 4-{4'-[(6-cloro-1,3-benzotiazol-2-illamino]-1,1"-bifenli-4-}-2-

dimetilamino -4-oxobutanolco
o Oy OH

O e
L b
H

Este compuestoc se prepar$ a partir de 4-(4'-amino-1,1'-bifenil-4-

11)-2-[2- (dimetilamino) etil) -4 -oxobutancato de metilo (60 mg, 0,17 mmol)
Y 2,6-dicloro-1,3-benzotiazol (51,8 wmg, 0,25 mmol) de un modo similar al
método descrito para el fcido 4-(4'-(1,3-benzotiazol-2-ilamino)}-1,1'-
bifenil-4-il] -2,2-dimetil-4-oxobutanoico, suministrando 14,1 mg (13%) del
producto deseado como la sal de trifluorocacetato. H RMN (400 MHz,
cp,oD) &5 8,10 (d, 2 H), 7,70-8,10 (m, @ H), 7,30 (m, 1 H), 3,60 (m, 1 H},
3,30-3,40 (m, 3 H), 3,10 (m, 1 H), 2,95 (8, 6 H), 2,20 (m, 1 H}), 2,00 (m,
1 H). CL-EM m/z 508,1 (MH'), tilempo de ret. 2,66 min.

Acido (1R.2R)-2{{3'-Fluoro-4'{[8-metoxl-1,3-benzotiazol-2-ll)amino)-
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1,1'-bifenli-4-{l}carbonll)clclopentancarboxilico

ilicarbonil)ciciopentancarboxilato de butilo

Paso 1. B8e disolvié (1R,2R)-2-[(4'-amino-3'-fluoro-1,1'-bifenil-4-
il)carbonil] -ciclopentancarboxilato de metilo (462 mg, 1,35 mmol) en n-
butanol (15 wl), Yy &8e agregaron 6-matoxi-2-(metilsulfonil)-1,3-
benzotiazol (162 mg, 0,8 mmol) y HCl acuoso 4 M (1,5 ml). Se calentd la
mezcla a 90°C durante 5 h. Se agregd una porcién adicional de 6-metoxi-
2-{metilsulfonil)-1,3-banzotiazol (162 mg, 0,8 mmol), y se agitd la
mezcla hasta la maflana piguiente a 90°C., Luego sBe elimind el solvente
por evaporacién rotativa, y ee purificé el residuo por cromatografia
flash {Biotage Flash 40 M, hexano/EtOAc 3:1} para producir (1R,2R)-2-
({3'-fluorc-4'-[(6-metoxi-1,3-benzotiazol-2-il)amino) -1,1'-bifenil-4-il}-
carbonil) ciclopentancarboxilato de butilo {480 mg, 65%). Tiempo de
retencién de CL-EM 4,36 min, m/z 547,3 (MH'); H RMN (300 MHz, CDCl,) &:
0,85 (t, 3H), 1,25-1,35 (m, 2H), 1,40-1,56 {(m, 2H), 1,74-1,84 {m, 3H),
1,91-1,96 (m, 1H), 2,11-2,20 {(m, 2H), 3,40-3,46 (m, 1H), 3.84 (s, 3H),
4,03 (t, 2H), 6,81-6,87 (m, 1H), &,98 (dd, 1H), 7,18 (d, 1H), 7,40-7,52

(m, 2H), 7,64 (d, 2H), B,14 (4, 2H), 8,42 (t, 1H).

300,
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Paso 2. A una soluclén de (1R,.2R)-2-({3'-fluoro-4'{(6-metoxi-1,3-
benzotiazol-2-il)amina]-1,1*-bifenil-4-il}carbonil)ciclopentancarboxilato de butilo en
metanol (8 mi) se agregd hidréxido de sodio acuoso 1 N (6,15 ml), y se agitd la
mezcla a 50°C hasta la mafiana siguiente. Luego se elimind el solvente por

evaporacion rotativa. Se agregé agua (5 ml) al residuo, y se exirajo la mezcla con
acetato de etilo. Luego se tratd la fase acuosa con HCI acuoso 1 N para ajustar la
acidez hasta un pH 2, y luego se exirajo caon acetato de etilo. Se evapord la fase
organica a presion reducida, y se purificd el residuo por cromatografla flash
{Biotage Flash 40S, EtOAc/hexano 6:1) para producir 4cido (1R,2R)-2-({3-fluoro-4'-
[(B-metoxi-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-i}carbonil)ciclopentancarboxilico
(129 mg, 30%, 89% de ee). Tiempo de retencion de CL-EM 3,56 min, m/z 491,3
(MH"); "H RMN (300 MHz, DMSO-dg) 5 1,58-1,84 (m, 4H), 1,96-2,01 (m, 1H), 2,14-
2,17 (m, 1H). 3,22 (q, 1H), 3,77 (s, 3H), 4,024,10 (q, 1H), 6,94 (dd, 1H), 7,46 (d,
1H), 7,53 (d, 1H), 7,85-7,76 (m, 2H), 7,86 (d, 2H), 8,04 (d, 2H), 8,72 (t, 1H), 10,33
(brs, 1H).
Ejemplo 9
Acldo 2,2-dimetll-4{4'{{5-nltro-1,3-tlazol-2-{l}amino]-1,1'-bifsnii-4-il}-4-

oxobutanoico



’

_So7

OO OH

o O HsC Hs
31, C

En un vial de 8 wml con tapa a rosca, se calentd una mezcla de &cido
4-(4'-amino-1,1'-bifenil-4-1l1)-2,2-dimetil-4-oxobutanoico (60 mg, 0,20
mmol) y 2-bromo-5-nitro-1,3-tiazol (63,3 mg, 0,30 mmol) en 4 ml de n-
butanol a 90°C hasta la maflana siguiente. Se eliminéd el solvente a
presién reducida. La mezcla ee disolvié en 5 ml de MaOH/DMF 1:4 y se
purificé por HPLC de fase reversa para suministrar 8,9 mg (10%) del
producto deseado. 'H RMN (400 MHz, DMSO-dg) & 11,55 (br &, 1 H)}, 8,50
{s, 11 H), 7,70-8,05 (m, 8 H), 3,15 (d, 1 H), 1,25 (8, 6 H); CL-EM m/s

426,2 (MH'), tlempo de ret. 3,12 min.

Ejemplo 10
Acido 4-{4'{[4-{4-clorofenil)-1,3-tlazol-2-lllamino}-1,1'-bifenll-4-1i)-

2,2-dimetil-4-oxobutanolco

Cl

OO OH

H
SR
490

N

H
En un vial de 8 ml con tapa a rosca, una mezcla de &cido 4-(4'-
amino-1,1'-bifenil-4-il)-2,2-dimetil-4-oxobutanolco (60 mg, 0,20 mmol) y
tiocianato de 2-(4-clorofenil) -2-oxoetilo (64 mg, 0,30 mmecl) en 4 ml de
n-butanol se calentd a 90°C hapta la mafana siguiente. Se elimind el
solvente a presién reducids. La mezcla se disolvid en 5 ml de MeOH/DMF a

l:4 y ae purificd por HPLC de fape inversa para suministrar 6.8 mg (7%)

del producto deseado. 'H RMN (400 MHz, DMSO-d;) & 11,90 (br s, 1 H),
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10,50 (s, 1 H), 7,75-8,00 (m, 10 H), 7,50 (m, 3 H), 3,30 (m, 2 H), 1,05
(s, 6 H); CL-EM m/z 491,23 (MH'), tiempo de ret. 3,83 min.
Elemplo 11
Acldo 4-[4'-{1,3-Benzoxazol-2-llamino)-1,1'-bifenli-4-ll]-4-oxo-2-{2-fenlletll)-

1,0

Una solucién de 4-{4'-amino-1,1'-bifenil-4-il1)-4-axo-2-(2-

feniletil)butancato de etilo (100 mg, 0,25 mmol) y 2-clorobenzoxazol
(38,3 mg, 0,25 mmol) en tolueno (1,0 ml) se calents a reflujo durante 16
h. 8Se elimind el solvente a pregifn reducida, y se disolvié el residuo
en diclorometanc. Se lavé la soluciSn con agua, se elimind nuevamente el
sclvente a presidn reducida, y se disolvi6 el residuo en metanol (1 ml} y
tatrahidrofurano (1 ml). Se agregd una solucién acuosa 1 N de hidréxido
de sodio (0,77 ml, 0,77 mmol), y Be agitd® la mezcla a t.a. durante 16 h y
luego se concentrS a presifn reducida. Se purificé el residuo por HPLC
preparativa de fase inversa (gradiente agua/acetonitrilo, que contenia
0,1% de TFA) para producir 8cido 4-[4'-(1,3-benzoxazol-2-ilamino)-1,1'-
bifenlil-4-11)-4-ox0-2- (2-feniletil)butancico (40 mg, 33% de rendimiento).
Tiempo de retencién de CL-EM 4,14 min, m/x 519,5 (MH"); 'H RMN (300 MHz,
DMSO-dg) & 1,02-1,90 (m, aH), 2,68 (m, 2H), 2,80-2,85 (m, 1H), 3,16 (dd,
1H), 3,41 (m, 1H), 7,10-7,30 (m, BH), 7,48 (t, 2H), 7,78-7,86 (m, 4H),
7,89 (d, 3H), 8,02 (d, 2H), 10,83 (br s, 1H).

Elemplo 12



204

Acldo 2,.2-dimetll-4-{4'{{6-metil-1,3-benzoxazol-2-!}amino]-1,1"-bifenil-4-}-4-

oxobutanoico

O COOH

-y

A una soluclén de 4-(4’-amino-1,1-bifenli-4-il}-2,2-dimetli-4-oxobutanoato de metilo {74 mg,
0.24 mmol) en dicloroetano (3 ml), se agregd 6-metli-2-(metiisulfonll)-1,3-benzaxazol (50 mg, 0,24
mmaol), y se calentd la mazcla a 85°C hasta la mafana sigulents. Se elimind el solvente por
evaporacion rotativa, y se disolvié el residuo nuavamente en DMF (5 mi). Se agregd una soluclén
acuosa 1 N de NaOH (0,72 mi, 0,72 mmol), y se calentd la mezcla a 85°C hasta la mafiana
siguiente. Se agregaron una soluclén de HC) acuoso 1 N (0,24 ml, 0,24 mmol) y metanol (5 ml) a
la mazcia de reacclén y se purificd el producio en bruto por HPLC preparativa de fase reversa
(gradients agus/acetonitrilo, que contenia 0,1% de TFA) para produclr écido 2,2-dimeti-4-{4"{{8-
metil-1 .a-henzoxml-z-lllaminoH.1'-blfenll-4-il}-4-oxobutnnqlco como un sdlido blanco (32,6 mg,
32,1 %). 'H RMN (300 MHz, DMSO-ds) 5 8,00 — 7,50 (m, B H), 7,30 (d, 2 H), 7,05 (d, 1 H), 3,30 (s,
2 ), 2,50 (s, 3 H), 1,10 (s, 8 H); Tlempo de retancidn de CL-EM 3,53 min {métodeo 2), m/z 428,17
(MH"),

Elemplo 13
Acido 2,2-Dimetli-4-{4'{{4-metil-1,3-benzoxazol-2-il}amino}-1,1'-bifenil-4-il}-4-

oxobutanolco
0O COOH

G

A una soluclén de 4-(4-amino-1,1-bifenil-4-11)-2, 2-dimetll-4-oxobutanoato de metlio (74 mg,
0,24 mmol) en dicloroatano {3 ml), se agregd 4-metil-2-(metlisulfonil)-1,3-benzoxazol (50 mg, 0,24

mmol), y se calantd la mezcla a 85°C hasta la mafiana sigulente. Se elimind el solvante por
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evaporacion rotativa y se disolvié el residuo nuevamente en DMF {5 mi). Se agregd una solucidn
acuosa 1 N de NaOH (0,72 ml, 0,72 mmol), y se calentd la mezcia a 85°C hasta la mafiana
siguients. Se agregd una solucién de HCI acucso 1 N {0,24 mi, 0,24 mmof} y metanol (5 mi) a la
mezxcla de reacclon y se purlficd el producto en bruto por HPLC preparativa de fase inversa
{(Gradiente agus/ acetonlitriio, que contenlia 0,1% de TFA) para producir Acido 2, 2-dimetil-4-{4'{(4-
meijl-1,3-benzoxazol-2-lJamino}-1,1"-bifenll-4-i}-4-oxobutanoico como un sélido blance (32,6 mg,
32,1%). 'H RMN (300 MHz, DMSO-d,) 8 8,00-7,80 (m, 8 H), 7,30 (d, 1 H), 7,05 (d, 2 H), 3,30 (s, 2
H), 2,50 (s, 3 H), 1,10 (s, 6 H); Tlempo de retencién de CL-EM 3,77 min (método 2), m/z 429,2
(MH").
Ejemplo 14
Acido trans-2-4{{4'{(5-fluoro-1,3-benzoxazol-2-i)amino]-1,1"-bifenil-4-|

carboniliciclopentancarboxilico

A una soluclén de trens-2-{(4-amino-1,1"-bifenii4-il)carbonlijciclopentan-carboxiiate de
matllo (100 mg, 0,31 mmol) en dicioroetano (3 mi), se egregd S-fluoro-2-{metisulfonil}-1,3-
benzoxazol (80 mg, 0,37 mmol) y se calentd la mazcla a 85°C hasta la maflana sigulente. Se
elimind el solvents por evaporacién rotatlva, y e disoivid el residuoc nuevaments en DMF (5 ml).
Se agregt una soluclén acuosa 1 N de NaOH (0,83 ml, 0,93 mmol) y e calentd la mezcla a 85°C
hesta la mafiana sigulente. Se agregaron una soluclén de HC! acuoso 1 N {0,31 ml, 0,31 mmol) y
metanol (5 mi) a la mezcla de reacclén, y se purlficd el producto en bruto por HPLC preparativa de
fase inversa (Gradlente agua/ acetonltrilo, que contenia 0,1% de TFA) para producir &cldo 2-{{4'-
[(5-fluoro-1,3-benzoxazol-2-llyamino}-1, 1'-bifenii-4-if}carbonlliciciopentancarbexilico como un sélido
blanco (43,7 mg, 31.4%). 'H RMN (300 MHz, DMSO-dy) 5 8,05 (d, 2 H), 7.90-7,80 (m, 6 H), 7,50
(m, 1 H), 7,30 (m, 1 H), 8,85 {m, 1 H), 4,05 (m, 1 H), 3,20 (m, 1 H), 2,20 (m, 1 H), 1,95 (m, 1 H},

1,80-1,60 (m, 4 H); Tlempo de retencidn de CL-EM 3,88 min (método 2), m/z 445,1 (MH").
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Elemplo 15
Acldo (1R.2R)-24{{3'-fluoro-4' etll-1,3-benzo. |-2-ll}amino]-
1,1'-bhifenil-4-llcarbonll)ciclopentancarboxllico

A una solucién de (1R, 2R)-2-[(#'-aminc-3"-fluoro-1,1*-bifsnil-4-ll)carbonll}-
ciclopentancarboxilate de metllo (800 mg, 2,34 mmol, 78% de es} an diclorostano {15 ml), se
agregd 8-metil-2-(metilsutfonil}-1,3-benzoxazol (861 mg, 4,22 mmal), y 8e calentd la mazcla a 85°C
hasta la mafiana sigulente. Se eliminé el solvants por evaporacidn rotativa, y se purifica el residuc
mediania el uso de un sistama de cromatograila flash Blotage QuadUV {eluyente: hexano/EtOAc
80:20) para dar (1R.2R)-2-{{3-fuoro-4-[(8-matii-1,3-benzoxazol-2-)amino}-1,1'-bifenil-4-if}-
carbonil)ciclopentancarboxilato de metilo (472 mg). Se disolvid nuevamente este dster
intermediario en dloxano/THF 1:1 (20 ml), se agregé una solucién acuosa 1 N da NaOH (7,02 mi,
7.02 mol), y se calentd la mezcla a 50°C hasta la mafiana sigulents. Se allmind el solvente por
ovaporaclén rotativa, y se agregaron agua (20 ml) y EtOAc (40 mi) al residuo. Se sepand la fase
acuosa, se acldificd hasta un pH 5 con el agregado de HCI acuoso 1 N, y luago sa exirajo con
EtOAc (2 x 80 mi). Se lavaron las feses orgénicas combinadas con NaC! saturado y se secaron
{Ne;SO,). Se elimind sl solvents por evaporacién rotativa y se disolvld el rasiduo nuevaments en
DMF (10 ml) y metanol (20 ml}. Se purificd el producto en bruto por HPLC praparativa de fase
reversa (gradlente agus/acetonliriio, qua contenla 0,1% de TFA) para producir &cldo (1R,2R)-2-{{(3"
fluoro-4'-[(6-metil-1,3-benzoxazol-2-)aminol-1, 1*-bifenil-4-ljcarbonil)ciciopentancarboxilico  como
un sdlido blancuzco (161 mg, 15% de rendimlento, 80% de ee). '"H RMN (300 MHz, DMSO-d,) 5
8,40 (m, 1 H), 8,00-7,60 (m, 8 H), 7,30 (d, 2 H), 7.00 (d, 1 H), 4,05 (m, 1 H), 3,20 {m, 1 H), 2,40 (s,
3 H), 2,20 (m, 1 H), 1,95 (m, 1 H), 1,80-1,80 (m, 4 H); Tiempo de retenclén de CL-EM 3,57 min, m/z
458,3 (MH').

Elempio 16
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Acldo trans-2-{{4’-](5-Auoro-1,3-banzotiazol-2-1)amino]-1,1'-bifenll-

44Ncarboniliciclopentancarbox(lico

carboxilato de metilo

Paso 1. Se combinaron 2-cloro-5-fluoro-1,3-benzotiazol (29 mg, 0,16 mmol)
y trans-2-[(4’-amino-1,1"-bifenil-4-il jcarbonil]ciclopentancarboxilato de metilo (50 mg,
0,16 mmol) en 1-butanol. La solucién se tratd con HCl 4 M en dioxano (4 ul, 0,016
mmol) y se calenté a 90°C durante 18 h. Se concentré la mezcla de reaccién a

presién reducida. Se suspendid el residuo en metanol, y se recolectd el sélido
resultante por filtraclon y se secd af vaclo. El compuesto del titulo se obtuvo como
un solido amarillo pélido (55 mg, 77 %); CL-EM m/z 475,3 (MH"), tiempo de
retencién 3,97 minutos.

Acido trans-2-({4'-[(5-fluoro-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

il}carbonil)ciclopentancarboxilico

pes®
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Paso 2. Se agregd una solucién acuosa de hidréxido de sodio 1N (1 ml) a 2-
({4'-[(5-fluoro-1,3-benzotiazol-2-ilJaminc}-1,1'-bifenil-4-il}carbonil -
ciclopentancarboxilato de trans-metilo (55 mg, 0,12 mmol) en THF (2 ml). Se
agregé metanol hasta que la mezcla se tomé homogénea, y se calentd la solucién
resultante a 60°C durante 1 h. Se concentrd la reaccibn a presion reducida para
eliminar el exceso de solventes, y se reparti6 el residuo entre agua y
cloroformofisopropanol (4:1). Se ajustd la fase acuosa hasta un pH 2 con el
agregado de solucién acuosa de acido fosférico, con agitacién. Luego se separd la
fase orgénica, se secd (Na2S0;), y 56 concentrd a presién reducida. Se suspendit
el residuo en acetona, y se recolectd el sélido resultante por filtracion y se secd af
vaclo para suministrar el compuesto del titulo (45 mg, 84%). 'H RMN (300 MHz,
acetona-dg) 5 10,40-10,10 (br s, 1 H), 8,15 (d, 2 H), 8,01 (d, 2 H), 7,87-7,82 {m, 5
H), 7,41 (dd, 1 H), 7,05-6,95 (m, 1 H), 4,26-4,17 (m, 1 H), 3,43-3,34 (m, 1 H), 2,31-
2,23 (m, 1 H), 1,98-1,70 (m, 5 H); CL-EM m/z 461,3 (MH"), tiempo de retencién
3,56 minutos.

Elemplo 17
Acido (1R.2R)-2-[(4'{[6-{trifluorometil)-1,3 |-2-Ilamino}-.1"bifenil-

4-llcarbonlijciclopentancarboxllico

Se diluyé una mezcla de (1R,2R)-2-[(4'-amino-1,1'-bifenil-4-
il)carbonil] ciclopentancarboxilato de metilo {150 mg, 0,464 mmol) y 2-
cloro-6-(trifluorometil)-1,3-benzotiazol (132 mg, 0,557 mmol) con n-
butanol (3 ml) y se tratd con una cantidad catalfitica de HCl 4 M en
dioxano. B8e calentd la suspensién a 90°C hasta la maflana siquiente. Be

concentrd la mezcla dea reaccién a presidn reducida y se purificé por
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cromatograffa flash scbre gel de sf{lice, eluyendo con un gradiente de
hexanos/acetato de etilo 9:1 a 3:2. el producto deseado se suspendié en
dietil &ter, y se recolectd el s8lido resultante por filtracién y se lavd
con dietil é&ter adicional y hexanos. CL-EM para el n-butil é&ster: CL-EM
m/z 567,3 (MH'), 4,67 min; 'H RMN (300 MHz, CDCl;) & B,14-8,10 (m, 3 H),
7,80-7,71 (m, 6 H), 7,62 (d, 2 H), 4,17-4,13 (m, 1 H), 4,09-4,04 (m,2 H),
3,51-3,41 (m, 1 H), 2,21-2,13 (m, 2 H), 1,97-1,90 (m, 1 H), 1,81-1,78 (m,
3 H), 1,58-1,51 (m, 2 H), 1,35-1,28 (m, 2 H},1,23-1,18 {t, 3 H), 0,88 (¢,
2 H). El adlide blancuzco 8e diluyS con metanal (2 ml) vy
tetrahidrofurano (2 ml) y se tratd con solucién acuosa 2 M de hidrdxido
de podio (2 ml). Se agitd la solucién hasta la mafiana siguiente a ta.
Se acidificé la mezcla con el agregado de un exceso de solucidn acuosa 2
M de &cido clorhidrico. Se extrajo la solucidén de &cido con acetato de
etilo. La fase orgénica se combiné, se secd (MgS80,), y se concentrd a
prasidén reducida. Be psuspendid el residuo en metancl y los ablidos
resultantes se eliminaron por filtracién. El filtrade, que contenia el
producto, se concentrd a prepién reducida para dar el compuesto del
titulo como un s6lido naranja pAlido (30 mg, 13% de rendimiento general).
H RMN {tetrahidrofurano-d,} & 10,685 (s, 1 H), 8,11-8,07 (m, 3 H), 7,96-
7,91 (m, 2 H), 7,79-7,71 (m, 5 H), 7.63-7,59 (dd, 1 H), 4,18 (g, 1 H),
3,37 (g, 1 H), 2,2-1,77 (m, 6 H); CL-EM m/x 511,3 (MH'), tiempo de
retencién 4,27 minutos.
EJemplo 18

Acldo (1R,2R)-2-{{4'-](6-cloro-1,3-benzotiazo|-2-lllamino]-3'-fluoro-1,1"-bifenll-
4-ll}carbonlliciclopentancarboxllico
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Una suspensidén de N- {4-yodo-2-fluorofenil) -6-cloro-1,3-
benzotiazol-2-amina (200 mg, 0,49 mmol), bhis{pinacolato)}diboro {(13¢ mg,
0,52 mmol), KOAc (150 mg, 1,48 mmol), y PdCl;(dppf) {30 mg, 0,04 mmol) en
DMF (5,0 ml) se desgasificé burbujeando un flujo de nitrégeno durante 30
minutos. La mezcla de reaccidén se calentd bajo nitrSgeno a 85°C durante
3 h. Luego de enfriar la mezcla haata la ta, se agregaron &cido (1R, 2R)-
2-(4-bro.nobenzo:l.1)ciclopenl:ancarboxﬂico (140 mg, 0,49 mmol, >99% de ee},
CesCO; (400 mg, 1,23 mmol) y PdCl,(dppf) (30 mg, 0,04 mmol}, y se calentéd
la mezcla de reaccién a 85°C bhajo nitrégeno durante 3 h. El andlisis de
TLC poco material de partida restante. B8e enfrid la mezcla de reaccidn
hasta ta, y se diluy$ con agua (50 ml). Luego de filcrar la mezcla a
través de un taco de Celite®, se agregé HCl 1 N al filtrado para ajustar
la acidez hasta un pHe3. El s6lido que se formd se recolectd por
filtracién, luego se disolvié en EtOAc (50 ml)}, y se pecd la solucién
resultante sobre Na,50,. La eliminacién del sclvente y el secado al
vacio dieron el producto deseado (120 mg, 60%, >89% de ee}. CL-EM m/z
495,3 (MH'), tiempo de retencién 4,01 min.

Ejlemplo 19
Acido trans-2-{{4'{(6-cloro-t, 3-benzotiazol-2-l}amino]-1,1"-bifeni-

4-lllcarbonil)ciciobutancarboxilico

0 c?:o,H

Yy o
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A una solucién de. trans-2-[(4'-amino-1,1'-bifenil4-il)carbanillciclobutan-
carboxilato de metilo (100 mg, 0,32 mmol) en n-butanol (15 ml) se agregd 2,6-
dicloro-1,3-benzotiazol (396 mg, 1.94 mmol), y se calentd la mezcia de reaccion
resultante a 90°C hasta la mafiana siguiente. La mezcla se evapord hasta la
sequedad y el residuo se absorbié en MeOH. Luego NaOH acuoso 1 N (1,0 ml,
1,0 mmol) se agregé a la suspension, y se agito la mezcla de reaccién a 50°C hasta
la mafiana siguiente. Se concentrd la mezcla de reaccion, y se suspendio el
residuo en agua. Se agregé HCl concentrado para ajustar la acidez hasta un pH 1,
y ol precipitado que se formd se recolecté por filtracion, se lavd con agua y MeOH, y
se secd en estufa de vaclo para dar &cido trans-2-({4'-[(6-cloro-1, 3-benzatiazol-2-il)
amino}-1,1"-bifenil-4-iljcarbonil)ciciobutancarboxllico (18 mg, 10%). Tiempo de
retencién de CL-EM 3,69; mvz 463,1 (MH'}; 'H RMN (400 MHz, DMSO-da) 5 2,01-
2,23 (m, 3H), 2,32 (m, 1H), 3,43 (m, 1H), 4,32 {m, 1H), 7,35 (m, 1H), 7.31 (m, 1H),
7,62 (d, 1H), 7,81 (m, 4H), 7,90 (d, 2H), 7,98 (m, 3H), 10,77 (s, 1H), 12,29 (s, 1H).

Elemplo 20
Acldo trans-2-{{4'-[{6-metil-1,3-benzotlazol-2-il}amino]-1,1"-bifentl-4-l

carbonlilicjclopentancarboxilico

CHy

Se combinaron N-(4-yodofenil)-8-metil-1,3-benzotiazol-2-amina (0,28 g,
0,78 mmol) y trans-2-[4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)benzoil)-
ciclopentancarboxilato de metilo (0,25 g, 0,71 mmol) en un matraz seco bajo
argén. Luego se agregaron tolueno (15 ml), EtOH (6 ml), y NaHCO; acuoso
saturado (2 ml), y la solucién resultante se desgasificd burbujeando una comiente
de argén durante 30 minutos. Luego se agregd [1,1'-bis(difenilfosfin)-ferrocen]-

dicloropaladio (l1), en complajo con diclorometano (1:1) (57 mg, 0,07 mmol), y se
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calenté la mezcla resultante a 85°C durante 16 h. Luego se diluyd la mezcla de
reaccién con EtOAc y se filtrd a través de un taco de Celite®. Se elimind el
solvente por evaporacién rotativa y el residuo se absorbié en MeOH. Luego se
agregd NaOH acuoso 1 N (2,0 ml, 2,0 mmol) a la suspension, y se agité la mezcla
de reacclén a 50°C hasta la mafiana siguiente. Se concentrdé la mezcla de
reaccion a presién reducida y se suspendi6 el residuo en agua. Se agreg6 HC!
concentrado para ajustar la acidez hasta un pH 1, y se extrajo la suspensién con
EtOAc. Se lavaron las fases organicas combinadas con salmuera, se secaron
sobre sulfato de sodio, se pasaron a través de un taco de sllice gel, y se
concentraron af vaclo. El residuo se absorbid in EtIOAc y se recolecto el
precipitado por filtracién, se lavé con EtOAc, MeOH, y DCM, y se secsd en estufa
de vaclo para produclr acido trans-2-({4'{(6-metil-1,3-benzotiazol-2-il)amino]-1,1'-
bifenil-4-il}carbonil)ciclopentancarboxllico (0,24 g, 19%). Tiempo de retencion de
CL-EM 3,57; m/z 457,3 (MH"); 'H RMN (400 MHz, DMSO-dg) 5 1,57-1,86 (m, 4H),
2,00 (m, 1H), 2,17 (m, 1H), 2,37 (s, 3H), 3,22 (q, 1H), 4,08 (q, 1H), 7,14 (m, 1H),
7,51 (d, 1H), 7,81 (s, 1H), 7,80 (m, 3H), 7,89 (d, 2H), 8,05 (d, 2H), 10,58 (s, 1H),
12,19 (s, 1H).
Elemplo 21
Acldo (1R,2R)-2-{{3"-flucro-4"-[(4-metil-1,3-benzotiazol-2-l}amino]-1,1"-bifenll-
4-l)carbonlliciclopentancarboxilico
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carbonil)ciclopentancarboxilato de metilo

Paso 1. Se combinaron N-(4-bromo-2-fluorofenil)-4-metil-1,3-benzotiazol-2-
amina (0,10 g, 0,30 mmol) y (R,R)-frans-2-[4-(4 4,5,5-tetrametil-1,3,2-dioxaborolan-
2-ilYbenzoiljciciopentancarboxilato de metilo (0,19 g, 0,54 mmol, 94% de ee) en un

matraz seco bajo argén. Se agregaron tolueno (25 ml), EtOH (8 ml), y NaHCO;
acuoso saturado (5 ml), y la suspension resultante se desgasificd burbujeando con
una comiente de argén durante 30 minutos. Luego se agregd [1,1-
bis(difenilfosfina)-ferraceno]dicloropaladio(ll), en complejo con diclorometano (1:1)
(40 mg, 0,05 mmol), y se calentt la mezcia resultante a 85°C durante 16 h. Luego
se diluyd la mezcla de reaccién con EtOAc y se separaron las fases. Se lavo la
fase orgénica con acuoso HCI (1,0 M), agua y salmuera, se fiitrd, y se concentrd a/
vacio. Se purificod el residuo por cromatografia flash (Biotage Flash 25S) usando 10
a 15% de acetato de etilo en hexano para producir (R,R}-trans-2-{{3'-fluoro-4'{(4-
metil-1,3-benzotiazol-2-ilJamino]-1, 1*-bifenil-4-iljcarbonil)ciclopentancarboxilato  de
metilo (0,09 g, 37%). 'H RMN (400 MHz, CD,Cly) & 1,75-1,86 (m, 3H), 1,93 (m,
1H), 2,12-2,26 (m, 2H), 2,69 (s, 3H), 3,45 (q, 1H), 3,66 (s, 3H), 4,12 (g, 1H), 7,14 {t,
1H), 7,22 (d, 1H), 7,50 (m, 2H), 7,56 (t, 2H), 7,73 (d, 2H), 8,07 (d, 2H), 8,72 {t, 1H).

fcido (R, R} -trans-2-{{3'-fluoro-4'-[{4-matil-1,3-benzotiazol-2-il)amino]-

1,1'-bifenil-4-il}carhonil)ciclopentancarboxilico
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Paso 2. Se absornbid (R,R)-trans-2-{{3'-fluoro-4'{(4-metil-1,3-benzotiazol-2-
ilyamino}-1,1"-bifenil-4-iljcarbonil)ciciopentancarboxilato de metilo (90 mg, 0,18
mmol) en MeOH. Luego se agregd NaOH acuoso 1 N (1,0 mil, 1,0 mmol) a la
suspension, y se agitd la mezcla de reaccién a 50°C hasta la mafiana siguiente. Se
concentrd la mezcla de reaccién, y se suspendio el residuo en agua. Se agregd
HCI conc. para ajustar la acidez hasta un pH 1, y se extrajo la mezcla con EtOAc.
Se lavaron las fases orgénicas combinadas con saimuera, se secaron sobre sulfato
de sodio, se filtraron y se concentraron para dar acido (R,R)-trans-2-({3'-fluoro4'-
[(4-metil-1,3-benzotiazol-2-ilJamino}-1,1'-bifenil-4-il}carbonil)ciclopentancarboxilico
(32 mg, 36%). Tiempo de retencioén de CL-EM 3,97; m/z 475,3 (MH"); 'H RMN (400
MHz, DMSO-dg) 6 1,56-1,83 (m, 4H), 2,00 (m, 1H), 2,16(m, 1H), 2,57 (s, 3H), 3,22
(q, 1H), 4,09 (g, 1H), 7,07 (t, 1H), 7.16 (d, 1H), 7.63 (m, 1H), 7,70 (m, 1H), 7,75 (m,
1H), 7,88 (d, 2H), 8,05 (d, 2H), 8,84 (t, 1H), 10,47 (s, 1H).

Ejemplo 22
Acldo trans-2-{{4'{(4,8-difluoro-1,3-benzotiazol-2-{llamino]-1,1"-bifenil-
4-Njcarbonli)ciclopentancarboxilico

A una solucion de trans-2{(4-amino-1,1'-bifenil-4-il)carbonil]ciclobutan-
carboxilato de metilo racémico (250 mg, 0,77 mmol) en n-butanol (15 ml) se agregd
2-cloro-4,6-difluoro-1,3-benzotiazol (318 mg, 1,55 mmol), y se calentd la solucién
resultante a 90°C hasia la mafiana siguiente. Luego se evapord la mezcla hasta la

314



119 5 IS

sequedad a presion reducida, y el residuo se absorbié en MeOH. Luego NaOH
acuoso 1 N (8,0 mi, 8,0 mmol) se agregd a la suspension, y se agit6 la mezcla de
reaccion a 50°C hasta (a mafiana siguiente. Se concentré {a mezda de reaccion a
presidn reducida, y se suspendié el residuo en agua. Se agregd HCI conc. para
ajustar ia acidez hasta un pH 1, y se exirajo la mezcla con EtOAc. Se lavaron las
fases orgdnicas combinadas con salmuera, se secaron sobre sulfato de sodio, se
filtraron, y se concentraron. El residuo se absorbié6 en MeOH, y se recolecto el
precipitado por filtracién, se lavd con MeOH, EtOAc, y DCM, y se sacd en estufa de
vacio para producir écido trans-2-{{4-[(4,6-difluoro-1,3-benzotiazol-2-ilyaminc]-1,1-
bifenil-4-iljcarbonil)ciciopentancarboxilico racémico (160 mg, 43%). Tiempo de
retencion de CL-EM 4,12; m/z 479,3 (MH"); '"H RMN (400 MHz, DMSO-de) 5 1,55-
1,86 {m, 4H), 2,00 (m, 1H), 2,18 (m, 1H), 3,22 (q, 1H), 4,01 (g, 1H), 7,28 (m, 1H),
7,65 (m, 1H), 7.82 (m, 4H), 7,88 (d, 2H), 8,05 (d, 2H), 10,83(s, 1H), 12,23 (s, 1H).
Ejemplo 23
Acldo (1R.2 4'-[{4,6-difluoro-1,3-benzotlazol-2-lllamino]-1,1'-bifenil-
4-il}carboniljciclopentancarboxilico

Se separd acido trans-2-({4-[(4,6-difluoro-1,3-benzotiazol-2-l) amino}-1,1-
bifenil-4-il}carbonil)ciclopentancarboxilico racémico (140 mg, 0,29 mmol) por HPLC
quiral para produdr acido (1R,2R)-2-{{4'-[(4,6-difluoro-1,3-benzotiazol-2-iijamino]-
1,1%-bifenil-4-il}carbonil)ciclopentancarboxilico como el primer enantiémero eluyente
(13,2 mg, 9%, 99% de ee). Tlempo de retencion de CL-EM 3,84; m/z 479,2 (MH");
'H RMN (400 MHz, DMSO-dg) 5 1,58-1,86 (m, 4H), 2,00 (m, 1H), 2,17 (m, 1H), 3,21
{q, 1H), 4,10 (q, 1H), 7.29 (m, 1H), 7,66 (m, 1H), 7,82 (m, 4H), 7,88 (d, 2H), 8,06 (d,
2H), 10,83 (s, 1H), 12,23 (s, 1H).
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Elemplo 24
Acldo (15.28)-2-{{4'-{(4 6-difluoro-1.3-he |azol-2-l}amino]-1,1'-bifanil-
4-ll}carbanll)ciclo ncarboxllico

O COxH
F U
FQ&N O
H

16’
(si

Se separd acldo trans-2-({4'-[(4,8-difluoro-1,3-benzotiazol-2-iljamino]-1,1'-
bifenil-4-iljcarbonil)ciclopentancarboxilico racémico (140 mg, 0,29 mmol) por HPLC
quiral para producir écldo (18S,2S)-2-({4'{(4,6-difluoro-1,3-benzotiazol-2-il}Jamino]-
1.1-bifenil-4-il}carbonil)ciclopentancarboxilico como segundo enantimero en eluir
(23,8 mg, 17%, 74% de ee). Tiempo de retencidn de CL-EM 3,85; nvz 479,2 (MH");
'H RMN (400 MHz, DMSO-de) 5 1,56-1,87 (m, 4H), 2,01 (m, 1H), 2,18 (m, 1H), 3,22
{(q. 1H), 4,09 (q, 1H), 7,28 (m, 1H), 7,66 (m, 1H), 7,82 (m, 4H), 7,89 (d, 2H), 8,06 (d,
2H), 10,83 (s, 1H), 12,22 (s, 1H).

Ejemplo 25
Acido (1R.2R)-24{{3'-fiuoro-4'-{{6-trifluorometoxi-1,3-benzotiazol-2-1)amino]-
1,1"-bifenli-4-1 nlliciclopentancarboxllico

1R.2R)}-2{(3'-fluoro-4'{[6-(tdfluorometoxi}-1,3-benzotiazol-2-illamino}-1,1 -bifenil-4-
ilYcarbonillcidlopentancarboxilato de metilo
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Paso 1. En un balén de 3 bocas de 100 ml, una mezcia de (1R.2R)-2-(4-
bromobenzoll)ciclopentancarboxilato de metilo (3,11 g, 10 mmol, 84,5% de ee),
44.4'4' 55,5 5-octametil-2,2"-bi-1,3,2-dioxaborolano (2,54 g, 10 mmol), y acetato
de potasio (2,94 g, 30 mmol) en 50 ml N,N-dimetifformamida se desgasifict
burbujeando una corriente de nitrégeno gaseoso 30 minutos. Se agregd acetato de
paladio (1) (0,07 g, 0,30 mmol) a la mezcla de reaccion, y se calentd la mezcla a
85°C durante 3 h. La transformacién de (1R.2R)-2-(4-bromobenzoil)ciclopentan-
carboxilato de metio a (1R.2R)-2-[4-(4,4,55-tetrametil-1,3,2-dioxaborolan-2-il)-
benzoiljciclopentancarboxilato de metilo se confimé por anélisis de TLC. Se enftié
la mezcla hasta la ta y se vertib en una ampolla de decantacién. Se agregaron
acetato de etilo (100 ml) y HzO (100 mi). Se lav la fase organica con agua (2 x
50 ml) y se traté con Na;SQO, y carbbn activado. Se filtnb la mezcla a través de un
taco de sllice gel, y se concentré el filtrado a presidn reducida para dar (1R,2R)-2-
[4-(4.4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)benzoil]ciclopentancarboxilato de metilo
como un aceite. Se transfirid este aceite a un balon de 3 bocas de 250 ml. Al
baldn, se agregaron N-(4-bromo-2-fluorafenil)-N-(6-trifluorometoxl-1,3-benzotiazol-2-
il}-amina (3,66 g, 9 mmol), 150 ml de tolueno, 60 ml etanol, y 20 ml de NaHCOs
acuoso saturado. Se eliminé el gas de la mezcla burbujeando nitrégeno gaseoso
30 minutos. Se agregoé complejo de 1,1-
bis(difenilfosfina)fermaceno)dicloropaladio(ll) diclorometano (0,82 g, 1,0 mmol) a la
mezcla de reaccion. Se calentd la mezca a 85°C hasta la mafiana siguients.
Luego se lievo a cabo el procesamiento en un modo similar al descrito con
anterioridad. Se concentrd el filtrado a presibn reducida y el residuo solido se
sometié a ultrasonido en 100 ml de acetonitriio durante 30 minutos y se filtré para
dar el compuesto deseado como un sélido blanco (2,59 g, 52%). CL-EM nvz 559,3
(MH"), tiempo de ret. 4,75 min.
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bifenil-4-iflcarbonil)ci ntancarboxilico

adatl
H

Papo 2. EBEn un balfin de 3250 ml, ee diasolvid (1R,2R)-2-[(3'-fluoro-

4'-{[6- (trifluorometoxi}-1,3-benzotiazol-2-illamino}-1,1'-bifenil-4-
il)carbonil)ciclopentan-carboxilato de metilo (2,53 g, 4,53 mmol) en 100
ml de THF/dioxano 1l:1lque contenfa 5,0 aquivalentes molares de NaOH
acuoso 1 N. Se agitdé la mezcla a t.a. hasta la mafiana s:'.gu:i.e;n:e. Se
concentrd la mezcla a presién reducida hasta un volumen de
aproximadamente 20 ml. Se agregaron &8 la mezcla acetato de etilo (100
ml), agua (30 ml), y 5,1 equivalentes molares de HCl acucsoc 1 N. Ia
mezcla se tranefirié a un embudo de decantacién. Se lavé la fase
orglinica con agua (1 x 50 ml), se Becd (Na;50,), y Be concentrd a presidn
reducida. El s6lido ee sometid a ultrasonido en 30 ml de acetonitrilo y
se filtré para dar el compuesto deseade como un sélido blanco (1,96 g,
80%, 54,5% de ee). H RMN (400 MHz, DMSO-d,) & 12,20 (br s, 1 H), 10,60
(bs, 1 H), 8,70 (£, 1 H), 7,60-8,20 (m, B8 H), 7,30 (d, 1 H), 4,70 (g, 1
H), 3,20 {q, 1 H}, 2,20 {m, 1 H}, 2,00 (m, 1 H), 1,50-1,90 (m, 4 H); CL-
EM m/z 545,3 (MH'), tiempo de ret. 3,931 min.

Elemplo 26

Acldo {1R,2R)-2-{{3"-fluoro-4'{(6-fluoro-1,3-benzotiazol-2-l}amineo]-1,1"-bifenil-
44Ncarboniliciclopentancarboxilico
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Se prepard (1R,2R)-2-({3'-fluoxro~4'-[({6-fluocro-1l,3-benzotiazol-2-
1l)amino] -1,1'-bifenil-4-il}carbonil) ciclopentancarboxilato de ter-butilo
a partir de (1R,2R)-2-(4-bromobenzoil)ciclopentancarboxilato de ter-
butilo y N-(4-bromo-2-fluorofenil)-N-(6-fluoro-1,3-benzatiazol-2-il)amina
de un modo similar al que se describié con anterioridad para el (1R,2R}-
2-[(3'-fluoro-4'-{[6- (trifluorometoxi) -1, 3-benzotiazol-2-il)lamino}-1,1'-
bifenil-4-il)carbonill ciclopentancarboxilato de metilo. Se agitéd una
solucién del ter-butil éster (1,5 g, 2,81 mmol) en 2,0 ml TFA y 10 ml
CH;Cl; a t.a. hasta la maiflana siguiente. Luego se eliminé el solvente por
evaporacién rotativa, se agregaron 50 ml de EtOAc y 50 m]l de agua. Se
gapar® la fase orgénica, ge lavsd con 50 ml de agua, y luego se secd sobre
Na,50,. Luego de eliminar el solvente por evaporacifn rotativa, se
agregqd al residuo 5 ml de EtOAc, segquido de 5 ml de hexanos. El
precipitado que se form& se recolecté por filtracifn para dar el producto
deseado como un e8lido amarillo claro (1,0 g, 77%, 95,2% de ee). !H RMN
(400 MHz, DMSO-ds) 3 12,20 (br s, 1 H), 10,50 (ba, 1 H}, 8,70 (t, 1 H),
7,60-8,10 (m, 8 H), 7,20 (t, 1 H), 4,10 {m, 1H), 3,20 (m, 1 H}, 2,20 (m,
1 H), 2,00 (m, 1 H), 1,50-1,90 (m, 4 H); CL-EM m/z 479,31 (MH'), tiempo de
ret. 3,64 min.

Elemplo 27

Acido (1R.2R)-24{{#'{{5-metll-1,3-henzoxazol-2-llaminol-1,1"-bifenll-
44l}carbonil)ciclopentancarboxilico
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HaC,

Este compuesio se preparé a partir de N-{4-bromofenil}-N-{5-metil-1,3-baenzoxazol-2-
iljamina (0,50 g, 1,65 mmol), (1R,2R)-2-{4-bromobenzoll) ciclopantan-carboxiiato de maetilo (0,57 g,
1,83 mmol, 84,5% de es) de un modo similar al método descrito para al acido (1R,2R)-2-({3'-fluoro-

*-[(8-trifluorometoxi-1,3-benzotiazol-2-ll)amino}-1, 1"-bifenil-4-ilcarbonll)ciclopentancarboxilico.
Rendimlento: 17%. 'H RMN (400 MHz, DMSO-de) 5 10,80 (s, 1 H), 8,05 (d, 2 H), 7.75-7.90 (m, &
H), 7.35 (d, 1 H), 7.25 (s, 1 H), 6,85 (d, 1 H), 4,05 (q, 1 H), 3,20 (s, 1 H), 2,40 (s, 3 H), 2,15 (m, 1
H), 2,00 (m, 1 H), 1,55-1,80 (m, 4 H). CL-EM m/z 441,3 (MH"), iempo de ret. 3,48 min.

Elemplo 28
Acldo trans-2-{{4'{(5.7-difluoro-1,3-he azol-2-il)Jamino]-1,1"-bifenil-

4-llcarbonlliciclopentancarboxilico
o COoH

A una solucibn de trans-2-[(4'-amino-1,1'-bifenil4-il)carbonil]ciclobutan-
carboxilato de metilo (80 mg, 0,25 mmol) en n-butanol (8 ml) se agregd 2-cloro-5,7-
difluoro-1,3-benzotiazol (102 mg, 0,49 mmol) y HCI (4,0 M en dioxano, 0,2 ml). Se
calentd la mezcla de reaccion resuftante a 90°C hasta la mafiana siguiente. La
mezcla se evapord hasta sequedad, y el residuo se absorbié en MeOH. Luego se
agregé NaOH acuoso 1 N (2,0 ml, 2,0 mmol), y se agitd la mezcla de reaccién a
50°C hasta la maflana siguienie. Se concentrd la mezcla de reaccién y se
suspendio el residuo en agua. Se agregbé HC! conc. para ajustar la acidez hasia un

pH 1, y se extrajo la suspensién con EtOAc. Se lavaron las fases orgénicas
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combinadas ool; salmuera, se secaron sobre suifato de sodio, se fillraron, y se
concentraron. El residuo se absorblé en MeOH, y se racolectd el precipitado por
filtracién y se secd en estufa de vacio para producir dcido trans-2-{{4"-[(5,7-difluoro-
1.3-benzotiazol-24i)amino]-1,1"-bifenil4-iljcarbonil)ciclopentancarboxilico (65 mg,
58%). Tiempo de retencién de CL-EM 3,75; m/z 479,2 (MH"). 'H RMN (400 MHz,
DMSO-dg) & 1,55-1,84 (m, 4H), 2,01 {m, 1H), 2,18 {m, 1H), 3,22 (g, 1H), 4,09 (q.
1H), 7,15 (m, 1H), 7,40 (m, 1H), 7.83 (m, 4H), 7,87 (d, 2H), 8,05 (d, 2H), 11,00 (s,
1H), 12,12 (s, 1H).
ljglo a9

Acido (1R,2R)-32-{[4'-(1H-bensoimidazol-2-ilaminoc)-3'-flucro-1,1'-bifenil-

4-1l1)carbonilleciclopsntancarboxilico

1R,2R)-2-{l4'-(1H-benzoimidazol-2-lamino}-3'-fiugro-1 1'-bifeni|-4;il carbonil
G entancarboxilato de metilo.

0 OVO‘CH,

Paso 1. Se combinaron (1R,2R)-2-[(4'-amino-3'fluoro-1,1"-bifenil-4-
i)carbonillciclopentancarboxilato de metilo (100 mg, 0,29 mmol, 80 % de ee) y 2-
clorobenzoimiazol (49 mg, 0,32 mmol) en 1,4-dioxano (2 ml) y se tratd con un
equivalente molar de HCl 4 M en dioxano (73 pl). Se calent6 la mezcla a 90°C
durants 18 h, luego se enfrid hasta ta y se concentraron a presion reducida a un

aceite naranja. Se purificod el residuo por cromatografia flash sobre gel de sllice,
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eluyendo con 2:1 hexanos/acetato de etilo seguido de metanol para dar el

compuesto del titulo como un aceite oscuro (0,12 g, 90%). 'H RMN (300 MHz,
MeOQD-dy) & 8,08 (d, 2 H), 7,81 (d, 2 H), 7,75-7,67 (m, 3 H), 7.46-7,40 (m, 2 H),
7.32-7,28 (m, 2 H), 4,17-4,08 (m, 1 H), 3,26-3,23 (m, 1 H), 2,24-2,16 (m, 1 H),
2,10-2,02 (m, 1 H), 1,91-1,68 (m, 4 H); CL-EM m/z 4584 (MH"), tiempo de
retencién 2,48 minutos; TLC R;0,28 (hexanos/acetato de etilo 2:1).

Paso 2. Se disolvi6 (1R,2R)-2-{[4'-(1H-bencimidazol-2-ilamino)-3'-fluoro-
1,1'-bifenil-4-iljcarbonil}ciclopentancarboxilato de metilo (100 mg, 0,22 mmol) en
metanol y se tratd con un exceso de solucibn acuosa 1N de hidréxido de sodio
(2,19 ml, 2,19 mmol). Se agitd la solucién a t.a. durante 1 h, y luego se concentrd
a presion reducida. Se repartid el residuo entre agua y acetato de etilo, y se
ajustd la fase acuosa hasta un pH 2 con el agregado de HCI acuoso 1 N. Se
separd la fase organica, se lavd con salmuera, se secd (MgSO,), y se concentrd a
presion reducida para suministrar un aceite naranja. El aceite se suspendio en
THF y se agitd hasta que se formé un precipitado. Se recolecté el precipitado por
fitracién y se lavd con THF adicional para suministrar el compuesto del titulo
como un sélido amarillo (30 mg, 31%, 80% de ee). 'H RMN (300 MHz, DMSO-
ds) 6 13,12 (br s, 1 H), 11,30 (br s, 1 H), 8,12 (d, 2 H), 7,96-7,76 (m, 5 H), 7.46-
742 (m, 2 H), 7,30-7,26 (m, 2 H), 4,15-4,07 (m, 1 H), 3,27-3,19 (m, 1 H), 2,21-
2,12 (m, 1 H), 2,05-1,96 (m, 1 H), 1,86-1,55 (m, 4 H); CL-EM m/z 444.4 (MH"),
tiempo de retencién 2,79 minutos.
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Elemplo 30
Acldo trans-24{4'{(6-cloro-1,3-benzotiazol-2-l)amino]bifenil-4-ll}carbonll

ciclohexancarboxllico

A una solucién de 2-[(4-amino-1,1"-bifenil-4-il)carbonil]ciclohexancarboxilato
de cis-metilo (200 mg, 0,59 mmol) en n-butanol (8 ml) se agregd 2,6-dicloro-1,3-
benzotiazol (241 mg, 1,19 mmol), y se calentd la mezcla de reaccién resultante a
90°C hasta la mafiana siguiente. La mezcia se evapord hasta la sequedad y se
combind el residuo con MeOH. Luego se agregd a la suspension NaOH 1 N (6,0
ml, 6,0 mmol), y se agitd la mezcla de reaccion a 50°C hasta la mafiana siguiente.
Se concenird la mezcla de reacclon a presion reducida, y se suspendié el residuo
en agua. Se agreg6 HCI concentrado acuoso para ajustar la acidez hasta un pH 1,
y se recolectd el precipitado por filtracién, se lavé con agua y MeOH, y se seco en
estufa de vacio para dar acido trans-2-({4'{(6-cloro-1,3-benzotiazol-2-ilJamino}-1,1'-
bifenil-4-iljcarbonil)ciclohexancarboxilico (45 mg, 15%). CL-EM m/z 491,1 (MH"),
tiempo de ret. 3,90 min; '"H RMN (400 MHz, DMSO-dg) 5 1,13 (m, 1H), 1,28 ~ 1,51
(m, 3H), 1,78 (m, 1H), 1,93 (m, 1H), 2,08 (m, 1H), 2,68 (m, 1H), 3,63 (m, 1H), 7,35
(m, 1H), 7,60 (m, 1H), 7,80 (m, 4H), 7,90 (d, 1H), 7,96 (m, 1H), 8,05 (d, 2H), 10,75
(s, 1H).

Elemplo 31
Acldo trans-2-4{{4'-[{5-metll-1,3-benzoxazol-2-lllaminclbifenii-4-I}carbonli)

clclohexancarboxilico
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HyC,

trans-2- (Trimetilsilil)etil-2-({4'-[{5-metil-1,3-benzoxazol-2-1i1)amino] -

bifenil-4-ilj}carbonil)ciclohexancarboxilato

0.0 CH
\/\ » 3
0 Y s.""CH;

CHs

HaC

Paso 1. Se combinaron N-(4-bromofenil)-5-metil-1,3-benzoxazol-2-amina
(76.70 mg, 0,25 mmol} y trans-2-(trimetilsilil)etil-2-(4-bromobenzoil)ciciohexan-
carboxlato (105,45 mg, 0,23 mmol) en un matraz limplo bajo argén. Se agregaron
tolueno (25 mi), EtOH (8 _ml). y NaHCO; acuoso saturado (5 ml), y la solucién
resultante se desgasificdé burbujeando con argén durante 30 minutos. Luego, se
agregd [1,1-bis{difenilfosfina)-ferrocencldicloro paladio(ll), complejo 1:1 con
diclorometano (16,78 mg, 0,02 mmol), y se calent la mezcla resultante a 80°C
durante 16 h. Luego se diluy6 la mezcla de reaccidn con EtOAC y se pasé a través
de un taco de Celite®, y se eliminé el solvente por evaporacion rotativa. La
cromatografla sobre gel de sllice (cartucho Biotage), eluyendo con 25% EtOAc en
hexano dio trans-2-{trimetilsilil)etil-2-({4'-[(5-metil-1,3-benzoxazol-2-l)amino]bifeni-4-
ilfcarbonil)ciclohexancarboxilato (64 mg, 50%). 'H RMN (400 MHz, CDLCk) 5 -
0,013 (s, 8H), 0,88 (m, 2H), 1,41 (m, 3H), 1,71 ~ 2,15 {m, 5H), 2,44 (s, 3H), 2,73 (m,
1H), 3,88 (m, 1H), 4,08 (m, 2H), 7,08 (d, 1H), 7.21 (s, 1H), 7,33 (d, 1H), 7.67 (m,
2H), 7,69 (m, 2H), 7,73 (m, 2H), 7,89 (m, 1H), 7,91 (m, 1H).

Acido trans-2-({4'-{(5-Metil-1,3-benzoxazol-2-il)amino)bifenil-4-il}-

carhonil)ciclohexancarboxilico.
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Paso 2. A una solucién de trans-2-(timetilsilil)etil-2-({4'-[(5-metil-1,3-
benzoxazol-2-ilJamino]bifenil-4-iljcarbonil)ciclohexancarboxilato (64 mg, 0,12mmol)
en THF (2 ml) se agregd fluoruro de tetrabutilamonio (1,0 M en THF, 0,70 ml), y
luego se agitd la mezcla de reaccidn a t.a. durante 16 h. se agregd, NH,Cl acuoso
saturado y se diluyd la mezcla de reaccién con EtOAc y agua. Se separd la fase
orgénica y se exirajo la fase acuosa con EtOAc. Se lavaron las fases orgdnicas
combinadas con agua y salmuera, se secaron sobre Naz;SO,, se filtraron, y se
evaporaron a presion reducida. El residuo se traté con MeOH, y se recolecto el
precipitado por filtracién y se secd en estufa de vaclo para dar 4cido trans-2-({4'-[(5-
metil-1,3-benzoxazol-2-ifjamino]bifenil-4-iljcarboniljciclohexancarboxllico (44,3 mg,
84%). CL-EM myz 455,3 (MH"), tiempo de ret. 3,57 min. 'H RMN (400 MHz, DMSO-
dg) 8 1,21 (m, 1H), 1,37 {m, 2H), 1,63 (m, 1H), 1,85 (m, 3H), 2,05 (m, 1H), 2,38 (s,
3H), 2,69 {m, 1H), 3,95 (m, 1H), 7,03 (d, 1H), 7,33 (d, 2H), 7,76 (m, 4H), 7,85 (d,
2H), 7,93 (d, 2H), 10,73 (s, 1H).

Ejemplo 32
Acldo cis-3-{4'4{8-cloro-benzotlazol-2-4lamino)-bifenll-4-carbonil]-

clclohexancarboxilico

-y OO‘ ™
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A una solucibn del metil éster del acido 3-{4-amino-bifenil-4-carbonil)-
ciclohexancarboxllico (100 mg, 0,3 mmaol) en butanol (5 ml), 2,6-dicloro-benzotiazol
(60 mg, 0,3 mmol) y se agregaron 5 gotas de HC| 4 M en dioxano, y se calentd la
mezcla de reaccién a 90°C durante 5 h. Una muesira adicional de 2,6-
diclorobenzotiazol (80 mg, 0,3 mmol) y luego se agregaron 5 gotas de HCl 4 M en
dioxano, y la mezcla de reaccién se calentd hasta la mafiana siguiente a 90°C. Se
elimind el solvente por evaporacién rotativa, se disolvié el residuo en DMF {2 mi),
NaOH acuoso 1 N (0,3 ml, 0,3 mmol) se agregd, y se calentd la mezcla a 75°C
hasta la mafiana siguiente. Una solucién de HCl acucso 1 N (0,3 mi, 0,3 mmol) y
metanol (5 mi) se agregaron a la mezcla de reaccién, y se purifico el producto en
bruto por HPLC preparativa de fase inversa (gradiente agua/acetonitriio, que
contenfa 0,1% de TFA) para producir 4cido cis-3-[4'{6-cloro-benzotiazol-2-ilamino)-
bifenil-4-carbonil}-ciclohexancarboxlico como un sdlido blanco (126 mg,
rendimiento 23,4%). *H RMN (300 MHz, DMSO) 5 8,05 (d, 2 H), 7,75-8,00 (m, 7 H),
7,50 (d, 1 H), 7,35 (d, 1 H), 3,25 (m, 1 H), 2,50 (m, 1 H), 2,20-1,90 (m, 4 H), 1,70-
1,50 (m, 4 H); Tiempo de retencién de CL-EM 3,99 min (método 2), m/z 491,11
(MH").

Ejemplo 33
Acldo trans-2{{4'{(5.8-dIfluoro-1H-bencimidazol-2-llamino]blfenil-

4-ll}carbonll)ciclopentancarboxilico
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Se disolvid 2-[(4'-aminobifenil-4-
il)carbonil] ciclopentancarboxilato de metilo (264 mg, 0,02 mmol) en n-
butanol (8 ml), luego se agregaron 2-cloro-5,6-difluoro-i1H-bencimidazol
(185 mg, 0,98 mmol) y HC1 4 N (0,2 ml), y se calentd la mezcla resultante
a 90°C durante 5 h. Luego se enfrid la mezcla hasta ta, y se elimind el
solvente a presifn reducida. Se disolviéd el residuo en metanol (5 ml) y
tetrahidrocfurano (5 ml), y luego se trat$ con hidréxido de sodio acuoso 1
N (2,45 ml, 2,45 mmol). Se agitd la mezcla a t.a. durante 16 h y luego
se concentrd a presifn reducida. Se purificé el reaiduo por HPLC
preparativa de fase inversa (Gradiente agua/ acetonitrilo, que contenia
0,1% de TFA) para producir &cido trans-2-{{4'-[(5,6-difluoro-1H-
benzoimidazol-2-il)aminolbifenil-4-il}carbonil)-ciclopentancarboxflico
(5,1 mg, 3 %). CL-EM m/z 462,3 (MH'), tiempo de ret. 3,23 min; ’H RMN
(300 MHz, DMSO-dg) & 1,69- 1,81 (m, 4H), 1,98-2,18 (m, 2H), 3,14-3,22 (m,

1H), 4,04-4,09 {(m, 1H), 7,38 (t, 2H), 7,77-7,84 (m, 6H), 8,05 {d, 2H).

Preparacién de los Compuestos de Férmula (la

Ejemplo 34
Acido (1R,2 3'-fluoro-4"{(6-fluoro-1,3-benzotiazol-2-l}aminc]blifenil-

44Y{hidroxlimetiliciclopentancarboxilico

A una solucién de acido (1R,2R)-2-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-
iNamino]bifenil-4-iljcarbonil)ciclopentancarboxflico (300 mg, 0,63 mmol) en THF (6

ml), se agregb una solucién de borohidruro de sodio (23,82 mg, 0,63 mmol) en
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agua (3 mi). Se agit6 la mezcla de reaccion a t.a. durante 3 horas. Se eliminé el
solvente, el residuo se disolvid luego en metanol (2 ml), y el producto deseado se
aislé por HPLC preparativa de fase inversa (gradiente agua/acetonitriio, que
contenia 0,1% de TFA). Se obtuvieron dos diastereémeros de écido (1R,2R)-2-[{3"-
fluoro-4'{(6-fluoro-1,3-benzotiazol-2-ilJaminc]bifenil-4-il}{hidroxi)metil}-
ciclopentancarboxilico: un isémero mas polar (15 mg, rendimiento 5%). CL-EM m/z
481,3 (MH"), tlempo de ret. 3,33 min; 'H RMN (300 MHz, DMSO-ds) 5 8,60 (t, 1 H),
7,60 (d, 1 H), 7,50 (m, 5 H), 7,35 (d, 2 H), 7,15 (t, 1 H), 4,60 (d, 1 H), 2,65 (m, 1 H),
2,45 (m, 1 H), 1,85 (m, 1 H), 1,70-1,40 (m, 5 H); y un isémero menas polar (10 mg,
rendimiento 3%), CL-EM m/z 481,3 (MH"), tiempo de ret. 3,46 min; H RMN (300
MHz, DMSO-dg) 5 8,60 (t, 1 H), 7,60 (d, 1 H), 7,50 (m, 5 H), 7,35 (d, 2 H), 7,15 (t, 1
H), 4,60 (d, 1 H), 2,65 (m, 1 H), 245 (m, 1 H), 1,85 (m, 1 H), 1,65 (m, 1 H), 1,50 (m,
3 H), 1,25 (m, 1 H).
Preparacién de los Compuestos de Férmula (Ib)

Aquellos experios en el arte reconoceran que los compuestos de Formula
(la) pueden convertirse en y aislarse como el corespondiente éster cldlico (lactona)
que tienen la Férmula (Ib), por equplo por deshidratacién espontinea del
compuesto de Férmula (la), o por deshidraiacién del compuesto de Férmula (Ib)
inducida por métodos conocidos en el arte. Por ejemplo, dichos métodos para la
formacién de compuestos de Férmula (Ib) a partir de compuestos de Férmula (la)
incluyen calentamiento en condiclones anhidras tales como en estufa de vaclo;
tratamiento con una cantidad catalitica de écido tales como acido acético, acido 4-
toluensulfénico, o acido ftrifluoroacético en un solvente aproplado tal como
acetonitrilo, cloruro de metieno, o tolueno; y tratamiento con un agente de
deshidratacién tal como diciclohexilcarbodiimida en presencia de 4-
dimetilaminopiridina en un solvente apropiado tal como acetonitrilo, cloruro de

metileno, o tolueno.
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Usando los materiales de partida apropiados y los experimentos
experimentales descritos anteriormente, se prepararon los compuestos de Fémula
(I) como se indica en la Tabla 1. Pueden prepararse compuestos adicionales de
Férmula (la) mediante el uso de materiales de partida apropiados y procedimientos
similares al que se describié con anterioridad para el acido (1R,2R)-2-[{3'-fluoro-4'-
[(8-fluoro-1,3-benzotiazol-2-il Jamino]bifenil-4-lK hidroxi)metillciclopentancarboxdiico.
Los compuestos de Férmula (lb) pueden prepararse mediante el uso de
compuestos apropiados de Férmula (la) como materiales de partida y la aplica'cién
de métodos tales como los descritos con anterioridad. Los compuestos adicionales
de Formula (l), Férmula (la), vy Formula (Ib) tales como los compuestos
mencionados en la Tabla 2, pueden prepararse a través de los métodos descritos
aqul. Aquellos experios en el arte comprenderan que puaeden haberse realizado
madificaciones a los procedimientos descritos, pero dichas modificaciones no
afectan significativamente los resultados de la preparacion. La caracterizacién de
los compuestos por CL-EM, como se indica en la Tabla, se llevd a cabo mediante el
uso de la instrumentacién y los métodos establecidos con anterioridad.

Mediante el uso de los métodos descritos anteriormente y sustituyendo
el(los) méten'al(es) de partida apropiados, se realizaron y caracterizaron otros
compuestos de la invencion. Estos compuestos, junto con los Ejemplos 1-34, se

resumen on la Tabla 1 a continuacion.
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K

Entra

Estructura

Nombre de IUPAC

CL-EM

(MH+)

CL-EM
ret.

(min)

Método
de CL-

Via de

irali

No.
Ej.

intesi

dad y
via

descr
% de eq ito

en el
texto

Ch »

®

4cido 4-[4'-(1H-
bencimidazol-2-
ilamino)-1,1°'-
bifenil-4-11)-
2,2-dimetil-4-
oxobutanoico

414,3

no
quiral

CH, 0 O§-OH
o}
Sacs
H

dcido 4-{4'-[(5-
metoxi-1H-
bencimidazol-2~
il)amino}-1,1'-
bifenil-4-il1}-
2,2-dimetil~4-
oxobutanoico

444,4

no
quiral
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prasy)

Estructura No.
bl cL-eM | SHE |Matodo [via defouirali o
Wombre de IUPAC m/x * | de CL- |sintesi| dad y [§ de eel“®5CT
Entra (ME+) tine EM s via ito
da (min) en el
texto
dcido 2-{[4'-(1H-]
bencimidazol-2-
ilamino)-1,1°~ mezcla
3 bifenil-4- 426,4 | 2,82 1 B [ -rend |
iljcarbonil}ciclo
pentan- a
carboxilico
acido 2-({4'-[(5-]
|metoxi-1H-
|bencimidazol-2- mezcla
il)amino]-1,1°- trans
4 bifenil-d- = 456,3 | 2,31 1 B | acéms
il}carbonil)ciclo) a
pentan-
carboxilico
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S22

Estructura No.
bl cr-en | M [ yarodo [via defouirals deder
e trn Nombre de IUPAC n/z tlmé de CL- |sintesi] dad y [§ de e ito
da {MH+) (min) EM s via en el
texto
édcido 2-[(4'-{[5-
(trifluorometil) -
1H-bencimidazol- mezcla
2-11)amino}-1,1"~| trans
-1 bifenil-4— ’ 494,3 2,56 1 A acdmid
il)carbonil]ciclo) a
pentan-
carboxilico
4cido 2-({4'-
[(5,6-difluoro-
1H-bencimidazol- mezcla
2-il)amino)-1,1"-| trans
6 bifenil-d4- 462,3 3,23 1 B ami o 33
il}carbonil)ciclo a
pentan-
carboxilico
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Estructura No.
No. cLen | CB¥ | Msrodo |via de fuizel a:
Entra Noobzre de IUPAC m/z time |de CL- Mm:esi1 dad y |§ de eef it:r
daa (MH+) (min) EM s via en el
texto
»-OH
3 ) 4cido (1R,2R)~2-
Chiral  |{[ar-(1n-" -
bencimidazol-2- :’R
ilamino)-3'- 7:“'
7 fluoro-1,1'- 444,4 | 2,80 1 B [ 2 | 80 [ 29
bifenil-4- diari
il)carbonil}eiclol -ar f
pentan- quiral)
carboxilico
4cido (1R,2R)~2-
H,C-0, ({3'~£luoro-4'- R.R—
[ (5-metoxi-1H~ tr'ans
bencimidazol-2- (de
8 il)amino]-1,1'- | 474,3 | 2,29 1 B | ld& | 74
bifenil-4- diario
1l}carbonil)ciclo] 1ral
pentan- Fuiral)
carboxilico
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329

Estructura No.
':;' CL-EM CII;-CEH Método |Via deuirall dEJ-
Nombre de IUPAC | m/z . |de CL-|sintesi] dad y o de eef4®3¢F
Entra (MH+) time EM s via ito
da (min) en el
texto
acido (1R, 2R)~2-
[(3'-fluoro-4'-
{[5- R,R~
(tr.ifluoromtiih transg
1H-bencimidazol- de
9 PoiTaming) 1 1e- 5123 [ 2,68 1 a | lde | o
bifenil-4- diario
il)carbonil]ciclo) kuiral)
pentan-—
carboxilico
4cido 4-[4'-(1,3~
benzoxazol-2-~
ilamino)-1,1'~ mezcla
10 bifenil-4-il]-4~ | 491,2 | 3,68 1 B |racémid 11
oxo-2-(2- a
feniletil)butanoi|
co




139

IZS

N Estructura No.
o ci-ed | SEM fygrodo (via defuirals agd-
Lo Nombre de TUPAC | m/z | fi-. [de CL-|sintesi|dad y i de eq“foc”
- sy | o EM s via on o1

texto
O._OH
(o]
dcido 2,2-
CH, |dimetil 4-{a'-
CH, [(6-metil-1,3-
11 N benzoxazol-2- 429,2 | 3,51 2 B Toal 12
i il)amino]-1,1'- quira
He M bifenil-4-11)-4-
3 o H oxobutanoico
(o]
o OH
cl acido 4-{4'-[(6-
CH: cloro-1,3~-
CH benzoxazol-2-
12 3 il)aminol-1,1'- | 449,1 | 3,99 2 B o
(o] bifenil-4-11}- quiral
4\\ 2,2-dimetil-4-
N N oxobutanoico
H
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Estructura No.
No. CL-EM : Ej.
P cL-eM | G Quirals -
Entra Nombre de IUPAC n/z time dad y & de ed ito
da (MH+) {min) via en el
texto
OH
acido 4-{4'-[(6-
CH, metoxi-1,3~
CH’ benzoxazol-2-
13 il)amino)-1,1'- 445,2 3,47 no 1
bifenil-4-11}- quira
>N 2,2-dimetil-4-
H oxobutanoico
OH
dcido 2,2-
CHQ dimetil-4-{4'-
[(5-metil-1,3-
14 |benzoxazol-2- 429,2 3,1 no
il)amino]-1,1'- quiral

bifenil-4-il}-4-
oxobutanoico
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337

Entra

Estructura

Noubre de IUPAC

CL~-EM
m/z
(MH+)

CL-EM
ret.
time
(min)

Método
de CL-

Via de
intesi

nirali

dad y
via

[ de ee

No.

descr
ito
en el
texto

15

CH,

CH,

dcido 2,2-
dimetil-4-{4'~-
[(4-metil-1, 3-

|benzoxazol-2-

il)amino]-1,1'~
bifenil-4-il}-4-
oxobutanoico

433,2

3,80

no
quiral

13

16

&cido 2,2-
dinmetil-4-oxo-4-
[4"-(5,6,7,8-
tetrahidronafto[2
+3-d] [1,3]oxazol~
2-ilamino)-1,1'-
bifenil-4-
il}butanoico

469,2

3,99

no
quiral
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53

Estructura

Nombre de IUPAC

CL-EM
n/z
(MH+)

CL-EM
ret.
time
{min)

Método
de CL~

Via de
intesi

uirali

dad y
via

¥ de ee

descr
ito
en el
texto

17

dcido 4-{4"'-(({5-
fluoro-1,3-
benzoxazol-2-
il)amino)-1,1*'-
bifenil-4-1i1)-
2,2-dimetil-4-
oxobutanolco

433,2

no
quiral

18

OH

CH,
CH,

dcido 4-{4'-[(5-
isopropil-1, 3~
benzoxazol-2-
il)amino)-1,1'-
bifenil-4-il}-
2,2-dimetil-4-
oxobutanoico

457,2

no
quiral
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Estructura No.
No. -
. CL-EM |mMétodo |via defuirall o
Entra Nombre de IUPAC tim; de CL- [sintesi] dad y [ de e¢] i:gr
da (min) M 8 via en el
texto
dcido 2,2-
3 |dimetil-4-oxo-4-
{4'-[(5-propil-
19 1, 3-benzoxazol-2- 3,95 2 B Toal
il)amino]-1,1'- quira
bifenil-4-
il}butanoico
&cido 2-({4'-[(6-
cloro-1,3-
Tl) x -;n;z;' mezcla
il)amino]- - trans
20 bifenil-4- 4 3,84 2 B amicl
1l)carbonil)ciclol a
pentan-
carboxilico
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4o

Estructura No.
o cr-eM | T lustodo |via defouiralt dener
- Nombre de IUPAC n/z - |de CL- |sintesi] dad y |8 de ee
ntra (MH+) time EM a via ito
da {min) en el
texto
dcido 2-({4'-[(6-]
metoxi-1,3-
HC benzoxazol-2- nezcla
il)amino]~1,1'- trans
2 o bifenil-4- 457,2 | 3,55 2 B |acémiq
il)carbonil)ciclo a
pentan—
carboxilico
dcido 2-({4'-[(5-
fluoro-1, 3-
benzoxazol-2- mezcla
il)amino]-1,1'- trans
22 bifenil-4- ' 445,2 3,66 2 B o camid 14
1l}carbonil)ciclol a
pentan-
carboxilico
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S

Estructura No.
Yo. - | B stodo |via de fpuiral a3
Eotra Nombre da IUPAC m/z tine. de CL- |sintesif dad y [ de ed ito
da (Mit+) (min) EM s via en el
texto
dcido 2-({4'~
[(5,6-dimeti)-
1,3-benzoxazol-2- mezcla
il)amino]-1,1'- trans
23 bifenil-4- 4 455,14 3,58 1 B 2 cémid
1l}carbonil)ciclol a
pentan-
carboxilico
4cido 2-{[4'-
{1, 3-benzoxazol-
2-1lamino}-1,1'- rezcla
24 bifenil-4- J 427,3 3,3 1 B | ami
il)carbonil}cicl a
pentan-
carboxilico
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347

Estructura

No.
Yo ci-en | ToE¥ |ustodo |via defuizals a3
Entrn Nombre de IUPAC m/z timé de CL- sintesi| dad y [¢ de ee ito
da {MH+) {min) EM s via en el
texto
dcido 2-({4'-[ (6
metil-1,3-
benzoxazol-2- mezcla
iljamino]l-1,1'- trans
25 bifenil-4- 441,2 | 3,88 2 B | ey
il}carbonil)ciclo| a
pentan-
carboxilico
dcido 2-({4*-[(5-
metil-1,3-
benzoxazol-2- mezcla
il)amino]-1,1'- trans
26 bifenil-4- ! 441,2 3,084 2 B amid
iljcarbonil)ciclo a
pentan-~
carboxilico
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3432

Estructura

No.
No. - j
PR ci-eM | GoB* |uatodo |via defuirals a- .
Entea Nombre de IUPAC [ a/z | {3 |de CL-[sintesi|dad y [b de eq“Tro
da (Mi+) (min) EM 8 via en el
texto
4cido (1R,2R)~2-
({4'-[(5-fluoro- R,R-
1,3-benzoxazol-2- trans
; T
27 |F N ijaminol-1,1 45,3 | 3,41 1 B [, l9 | o
J\ il)carbonil}ciclo diario
(o) N pentan- quiral)
H carboxllico
dcido (1R,2R)~2-
({4'-[{6-cloro- R,R~
1, 3-benzoxazol-2-| trans
i i - L
28 L1laninol 1.1 461,4 | 3,67 1 B | {de | o
il}carbonil)ciclo diario
pentan- kuiral)
carboxilico
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Blea

Estructura No.
’:l:. CL-EM c::tm Método {Via defuirali dgiéz
E Nombre de IUPAC a/z . |de CL- |sintesi]| dad y ¥ de ee
ntra (up+) | Eime EM s via ito
da (min) en el
texto
dcido (1R,2R)-2-
{{4'-[(6-metil- R,R-
1, 3-benzoxazol-2- transg
il)amino]-1,1'~ {de
29 blfenil-4- ‘. 441,3 3,47 1 B i nterm 80
il}carbonil)ciclol diario
pentan- Quiral)
carboxilico
dcide (1R,2R)-2-
({4'-[{5-metil- R,R-
1,3-benzoxazol-2- trans
il)amino}-1,1'- {de
30 bifenil-d- ! 441,3 3,48 1 A HPLC 96 27
illcarbonil)ciclo prep.
pentan- kquiral)
carboxilico
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Z4s

Estructura No.
Yo. c-e | SFM lugtodo [via defouirald .
de ret descr
o era Nombre da IUPAC m/z thné de CL- |sintesil dad y |8 de eﬁ ito
da (MH+) (ain) EM s via en el
texto
dcido (1R, 2R)~-2-
[(4"=([5- R, R-
(trifluorometil)-| tr'anu
1,3-benzoxazol-2- (de
3. il]lamino}-1,1'- 495,3 4,15 1 A ntermal 98
bifenil-4- diario
il)carbonil]leciclo] 1
pentan- quiral)
carboxilico
4cido (1R,2R)~2-
({4'-[(6-fluoro- R,R-
1,3-benzoxazol~2- trans
il)amino}-1,1'- (de
32 bifenil-4— 445,2 3,39 1 B HPLC >99
il}carbonil)ciclo] prep.
pentan-— kuiral)
carboxilico
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346

Eatructura

No.
*o. ci-eM | SB¥ lmstodo |via defouirali adar
Entrn Nombre de IUPAC m/z timé de CL- |sintesi] dad y [§ de e¢] ito
da {MH+) (min) EM 8 via en el
texto
4cido (1S,28)-2-
({4'-[ (6-fluoro- S,S5-
1, 3-benzoxazol-2-| trans
il)amino)-1,1'- {de
33 bifenil—4- 445,2 3,39 1 B HPLC >99
il}carbonil)ciclo prep.
pentan- kuiral)
carboxilico
&cido 2-({4'-[(6-]
metil-1, 3~
benzoxazol-2- m:::::
M il)amino]-1,1'- | 455,3 | 3,57 1 A [T
bifenil-4- a
il}carbonil)ciclo
hexan-carboxilicol
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Estructura No.
¥o- cu-eu | B | ustodo |via de puirals dedr
et Nombre de IUPAC a2/z ti.mé de CL- lsintesi| dad y ¥ de ee ito
- (MH+) (min) EM s via en el
texto
acido 2-({4'-[{5-]
metil-1,3-
benzoxazol-2~ m:::;l:
a5 il)amino]-1,1'- | 455,3 | 3,57 1 A acemid a1
bifenil-4- a
1l}carbonil)ciclo)
hexan-carboxilico
dcido 4-{4'-[{5-
metil-1,3-
benzoxazol-2-
mezcla
il)amino]-1,1'- &m
36 bifenil-g-ilj~a- | 5953 | 3,74 | 1 A [actmig
oxo-2-{2-
feniletil)butanoi)
co




St

Estructura No.
o cL-ed | B | yarodo [via defniral ad-
e Nombre de IUPAC n/z tmé de CL- |sintesi| dad y % de ee ito
da (MH+) (min) EM ] via en el
texto
Acido 2-({3'-
fluoro-4'-[ (6~
metoxi-1,3-
benzoxazc’:l—z - ':__e:;;l :
37 il)amino]-1,1'- | 475,2 | 3,29 2 B gl
bifenil-4- a
il}earbonil)ciclol
pentan-
carboxilico
&cido 2-({4'-[(6-]
cloro-1,3-
benzoxazol-2-
il)amino]-3'- Texcla
38 fluoro~1,1'~ 479,1 | 3,77 2 B | oranid
bifenil-4- a
il)carbonil)ciclo
pentan-
carboxilico
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37—7

Estructura Voo
No. -] +
ds CL-EM ";__Le:: M | método {Via delquirall dEJ .
Nombre de IUPAC m/z ~ |de CL- [sintesi] dad % de eel“93¢T
o (MH+) time EM s wi Y ito
da (min) 2 en el
texto
4cido (1R,2R)-2-
({3'~fluoro-4"'-
[ (6-fluoro-1, 3~ R,R-
benzoxazol-2- t!:n'
3 il)aminol-1,1'- | 463,3 | 3,44 1 B |2 | e
bifenil-4-
il}carbonil)ciclo] Piep -
pentan- juiral)
carboxilico
4cido (1R, 2R)-2-
({3'-fluoro~-4'~
[ (5-fluoro-1,3- R, R~
benzoxazol-2- "-r;:‘
40 il)aminol-1,1'- | 463,3 | 3,42 1 B | x| 82
bifenil-4-
il}carbonil)ciclo) prep.
pentan- quiral)
carboxilico
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Estructura :zj:
Wo. ci-en | SE¥ luetodo [via de fuiral ol
de Nombre de IUPAC m/z ti " |de CL- |sintesi| dad y [ de ee ito
Bt (H.H'l-) ime EM 8 via
{min) en el
“ texto
dcido (1R,2R)-2-
({3'-fluoro-4'- R,R-
[ (6-metil-1, 3~ trans
benzoxazol-2- (de
41 il)amino]l-1,1'~ 459,3 3,57 1 B nterm 80 15
bifenil-4~ diario
il)carbonil)ciclo) buiral)
pentan-
carboxilico
dcido (1R, 2R)-2-
({3'-£fluoro-4'- R,R-
[(5-metil-1,3- trans
benzoxazol-2- (de
42 il)amino]-1,1'- 459,3 3,54 1 A | term 94
bifem.l-lT diario
il}carbonil)ciclol buiral)
{pentan-
carboxilico
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4 155
Estructura No.
re. ci-eM | SLEM | wgtodo |via delouiral Rk
Entera Noumbre de IUPAC mn/z t.hné de CL- jsintesii dad y [§ de ee ito
(MH+) (min) EM -] via en el
texto
4cido (1R,2R)-2-
{(3'-fluoro-4'-
{is- R,R-
(trifluorometil)-| trans
1, 3-benzoxazol -2~ (de
43 11)amino}-1,1'- 513,3 4,53 1 A | rermd 96
bifenil-4- diario
il)carbonil]eciclo] Quiral)
pentan-—
carboxilico
0~_0OH
0
CH, Acido 4-[4°~(1,3-
CH benzotiazol-2~
3 ilamino}-1,1'~ no
a4 bifenil-4-il]~ | 431,2 | 3.40 1 B |quiral 1
N 2,2-dimetil-4~
J\ oxobutanoico
S N
H
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S52

Eatructura o
No. -
de CL-EM Cr!.;tm Método |Via de puirali dgj.
Entra Nombre de IUPAC m/z cim; de CL- [sintesi] dad y [¢ de ee ::gr
da MEH | gyn) | M s | via Fatod)
texto
0O~_OH
0O
&cido 4-{4'-[(6-
CHS cloro-1,3-
. CH, benzotiazol-2- no
iljamino]-1,1‘- 465,2 3,76 1 B
c ( 2 N bifenil-4-11}- ! ! quiral
X 2,2-dimeti1-4-
S H oxobutanoico
0._0H
(o}
&cido 4-{4'-[(6-
O & c“= metoxi-1,3-
benzotiazol-2-
16 |HC. Hy il)amino)-1,1'- | 461,2 | 3,40 1 8 no
o N bifenil-4-il}- quiral
J\ 2,2-dimetil-4-
S ﬁ oxobutanoico
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Estructura No.
No. =]

el cu-eM | SE* | nstodo |via de puirali aa:
Entea Nombre de IUPAC | n/z fime |de CL-laintesif dad y |t de eq Frod
an (MH+) (min) EM s via en el
taxto

0-_OH
(o]
CH, acido 2,2-
dimetil-4-oxo-4-
CH
3 (4'-(1,3-tiazol~- no
7 N 2-ilamino)-1,1¢- | 381.4 | 2,53 1 B |quiral 3
</ \ bifenil-4-
)\ il]butanoico
S °N
H
Oy OH
O‘CHs &cido 4-[4'-(1,3-
benzotiazol-2- nezcla
1
a8 N prea i Te- | 4612 | 3,20 2 B lracémid 6
J (2-metoxietil) -4~ a
S N oxobutanoico
H
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359-

Estructura No.
No. cr-em | TP |Msrodo |via de puirals o
Entra Nombre de IUPAC m/z t!.m; de CL- |[sintesi] dad y |¥ de eq 1ts:o
da (ME+) (min) EM s via en el
texto
Oy -OH
o
LCH, |&cido 4-{4'~[(6-
(o] Hy cloro-1,3-
benzotiazol-2- mezcla
49 il)amino]-1,1'- 495,1 3,66 2 B iracémid]
)F\ bifenil-4-11}-2- a
(2-metoxietil)-4-|
Cl S u oxobutanoico
(o] H
o O
, [acido 4~{4'-[(6-
metoxi-1,3-
benzotiazol-2- mezcla
50 N il)amino]-1,1'- 491,2 3,25 2 B {racémid
)I\ bifenil-4-~il}-2- a
H,C~° S” N (2-metoxietil)-4-|
H oxobutanoico
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3SS3

Estrnctuxra No.
No. -
da ci-eM [ So™ | metodo [via de puirali o
Brtea Nombre de IUPAC a/z timé de CL- [sintesi| dad y @ de ee ito
da (MEH) | (min) EM s via en el
texto
Ci o
(o] ?—OH
N &cido 2-({4'-[(6-]
‘ cloro-1,3- 1
|benzotiazol-2- ’::e:;;:
- L.
51 _ ti;::ix;gl_l, 1 463,1 3,69 1 B racémid 19
N’E il}carbonil)ciclo a
H butan-carboxilico|
Cl
&cido 2-({4'-[(6~
cloro-1,3-
benzotiazol-2- mezcla
11)amino]-1,1'~ trans
52 bifenil-4- 477.4 3,81 1 B acémid
i1l}carbonil)ciclo) a
pentan-
carboxilico
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SS56

Entra

Estructura

Nombre de IUPAC

CL-EM
n/z
(MH+)

CL-EM
ret.
time
(min)

Métod

Via de

tirali

de CL-

intesi

dad y
via

& de ee

No.
Ej.
descr
ito
en el
texto

OH

CH,
CH,

&cido 4-{4'-[(5-
metoxi-1,3-

{benzotiazol-2-

il)amino)-1,1"'-
bifenil-4-11}-
2,2-dimetil~-4-
oxobutanoico

461,4

3,33

no
quiral

CH,
CH,

acido 2,2-
dimetil-4-{4"'-

[ (6-nitro-1,3~
benzotiazol-2-
il)amino]-1,1'-
bifenil-4-il)-4-
oxobutanoico

476,2

no
quiral
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SSF

Estruotura No.
No. -
p cu-en | SE® lugrodo (via defouirall o3
B Nombre de IUPAC n/z ;. |de CL-|sintesi|l dad y B de ee eacr
ntra (MH+) time EM s via ito
da (min) en el
texto
OH
Cl acido 4-{4’'-[(4-
CH; cloro~1,3-
CH |benzotiazol-2- .
55 N 3 i1)amine]-1,1'~ | 465,4 | 3,62 1 B o
\ bifenil-4-1l}- quiral
)\ 2,2-dimetil-4-
S ” oxcbutanoico
4cido (1R, 2R)-2-
([4'-(1,3- R,R~
iazo0l-2- trans
3 i -’ L.
56 Llamino) 1,1 43,3 | 3,43 1 B | 98 | o7
11] garbon.ll leiclo) diario
pentan- quiral)
carboxilico




353

Estructura No.
me. cren | S5 |ustodo |via defuiral deaer
Erten Nombre de IUPAC mn/z tim; de CL- jsintesi| dad y [& de e¢] ito
da {MH+) (min) EM 8 via en el
texto
|acido 2-{[4'-
(1,3-benzotiazol~
2-ilamino)-1,1'- mezcla
57 bifenil-4- 443,4 | 3,48 1 B Loy
illcarbonil}ciclo] a
pentan-—
carboxilico
acido 4-{4'-[(6-
cloro-1,3-
benzotiazol-2-
w iljaminol-1,1'= [ g0 o , 00| I kil .
bifenil-4-il}-4- ’ ’ a
oxo-2~(2-
feniletil)butanoi
co




JSg

Estructura No.
o cr-eM [ B | Matodo |via defuirals dever
Entra Nombre de IUPAC m/z tim; da CL- intesi] dad y [# de ee {to
da (MH+) (min) EM E] via en el
texto
OH
écido 2-(2-{4'-
[ (6-cloro~1, 3~
benzotiazol-2- mezcla
59 il)aminoj-1,1'- 479,3 3,88 1 B racémi 5
bifenil-4-11}~2- a
oxoetil)
pentanoico
4
4cido 2-({4"'~[(5-
metoxi-1,3-
benzotiazol-2~- mezcla
il)amino]-1,1'- trans
6o bifenil-d- 173,3 | 3,42 1 B | acémid
1l}carbonil)ciclo) a
pentan-
carboxilico
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Séo

Estructura No.
~ cr-en | SE¥ Inmgtodo (via de puirali deder
S rea Nombre de IUPAC n/z t:i.m; de CL- [sintesi]| dad y [§ de ee ito
da (MH+) (min) EM s via en el
texto
écido 2-({4'-[(6-]
nitro-1,3-
benzotiazol-2- mezcla
1,1~
61 isaninol “1,1 468,2 | 3,59 1 B [ trans |
il}carbonil)ciclo a
pentan-
carboxilico
#cido 2-({4'-[(4-]
clero-1,3-
benzotiazol-2- mezcla
- L.
62 priamnol 1.1 1,3 | 3,72 1 B | trans |
il}carbonil)ciclol a
pentan—
carboxilico
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Estructura No.
No. - :
da cL-en | S fmerodo [via defouirali a
Entra Nombre de IUPAC | m/z | ;3. |de CL-[aintesif dad y b de eel“f2c®
da (MH+) (min) EM 8 via en el
texto
OH
&cido 4-{4'-[(6-
cloro-1, 3-
Q benzotiazol-2-
il)amino}-1,1'-
i -CH, inoj-1,1"~_ mezcla
63 JY O N Dyfenilrd-ill=2- | 508,1 | 2,66 1 B |racemid )
S N o) CH‘ {dimetilamino)eti Ll
H 1)-4-oxobutanoico
OH (sal de
trifluoroacetato)
acido 2-[2-
{dimetilamino)eti
l]-4~{4'-[(5-
metoxi-1,3- mezcla
benzotiazol-2- A
64 il)amino]-1,1'= 504,2 | 2,42 1 B rnr:n1

bifenil-4-il}-4-
oxobutanoico (sal|

trifluoroacetato)
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Estructura No.
o cu-eM [ S lugrodo (via defuirall o
Entea Noumbre de IUPAC m/z :mé de CL- lsintesi] dad y [¢ de ee ito
da (MH+) (min) EM s via en el
texto
(o)
g O5-OH :
&cido 2-[2-
{dimetilamino) ety
o O 1}-4-{4'-[ (6~
"+ CH, [nitro-1,3-
N -~ P mezcla
o |2 I O I A i ol T S U I ===
SN 3 Ibifenil-4-i1}-4- a
H F OH oxobutanoico (sall
F de
trifluoroacetato)
&cido 2-({4'-[ (6]
(metoxi-1, 3~
benzotiazol-2- mezcla
i - [
6 pijaninol 71,1 413,3 | 3,41 1 B | trens |
il}carbeonil)ciclol a
pentan-
carboxilico
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X&

Estructura No.
Ye. cu-eu | LB lngrodo via defuiral o3
e rra Nombre de IUPAC n/z tm; de CL- [sintesi]l dad y #§ de ee ito
da (MH+) (min) EM 8 via en el
texto
dcido 2-({4'-[(6-]
metil-1,3-
benzotiazol-2~ mezcla
il)amino]-1,1'- trans
67 bifenil—d~ ! 457,3 3,57 1 A erid 20
il}carbonil)ciclo) a
H,C pentan-
carboxilico
écido 2-({4'-[(6-
etoxi~1,3-
benzotiazol-2~ mezcla
il)amino]-1,1'- trans
&8 bifenil-4- ’ 487,4 3,64 1 B racamid
il}carbonil)ciclo a
pentan-
carboxilico
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S

Estructura No.
bl cL-em | CEM |yerodo [via defuirali o
Entra Nombre de IUPAC n/z t.tmé de CL- [sintesi] dad y [k de ed ito
da (MH+) (min) EM - via en el
texto
dcido 2-({4'-[(6-
fluoro~1, 3-
benzotiazol-2- mezcla
il)amino]-1,1'- trans
69 bifenilod— 461,4 | 3,63 1 B [ -ten? ]
il}carbonil)ciclo a
pentan-
carboxilico
o Oy-OH
H é4cido (1R, 2R)-2-
. ({4"'-[(6-cloro- R,R-
. Chiral |1, 3-benzotiazol- trans
2-il)amino]-1,1"- (de
70 bifenil-4- ’ 477,4 3,85 1 B HPLC 99
il}carbonil)ciclol prep.
pentan- kquiral)
carboxilico




Estructura No.
No. -
o cL-ev | S Imetodo |Via defouirals al-
Entra Nombre de IUPAC n/z tim; de CL- |sintesi] dad y [§ de ee 1to
da (MH+) (min) EM ] via en el
texto
(o]
fo) OH
_ |acido (1s,28)-2-
Chiral |{{4'-[(6-cloro- S, 5~
1, 3-benzotiazol~ trans
2-il)amino]-1,1"~ (de
7 CI—QN bifenil-4- | 4774 [ 3,85 1 B | poc | 92
/|k il}carbonil)ciclo prep.
S N pentan- quiral)
H carboxilico
Oy OH
(o]
dcido 2,2-
O CH; [dimetil-4-{4‘-
[ {5-nitro-1, 3~
72 - CH, tiazol-2- 426,2 | 3,14 1 B ne )
0 .’_(/\N {1)aminol-1,1'- ’ ’ quiral
N M bifenil-4-11)-4-
! S N oxobutanoico
o H
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>S6E6

No.
No. -
de CL-EM c:;:'“ Método (Via defuirali dEj.
Eatra Nomwbre de IUPAC n/z tm; de CL- [sintesai] dad y B de ee ::gr
da (MH+) (min) EM s via e o1
texto
Cl
OH
&cido 4-(4'-{[4-
{4-clorofenil)-
73 c:HS 1,3-tiazol-2- no
illamino}-1,1'- 491,2 3,83 1 B s 10
/N 3 bifenil-4-il)- ) ' quiral
j\ 2,2-dimetil-4-
S N oxobutanoico
H
acido (1R,2R)-2-~
({14"-[(4,6- R
difluoro-1i,3- s R~
benzotiazol-2- trans
" il)amino]-1,1'- | 479,2 | 3,64 1 B | de | o | 2
bifenil-4-
i1l}carbonil)ciclo prep.
pentan~ quiral)
carboxilico
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Estruoctura o
No. -
:' CL-EM CZL“EM Método |Via deQuirali dzaz':r
ot ra Nombre da IUPAC m/z t.ln; de CL~ |sintesi| dad y |§ de ee ito
da (MH+) (min) EM 8 via en ol
texto
(o]
o OH  [4cido (15,28)-2-
s, ({4'-[(4,6- S5
F difluoro-1,3- . '
benzotiazol-2~ 7:!1!
) y O onr [T s | a0 | e | e |
enil-4-
i prep.
F s\ N ;gg:;gonlllciclo kquiral)
H carboxilico
0 (o]
: &cido 3-({4'-[(6-
OH cloro-1,3- N
benzotiazol-2- mezlc a
" /@\_JF\ O v et Mkl il Bkl B B |racamic 32
enil-4-
Cl ] iljcarbonil)ciclol a

Iz

hexan-carboxilico
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Sés

Estructura No.
o cr-eu | S |metodo (via de fuirall o3
Entra Nombre de IUPAC n/z time |de CL-|sintesi] dad y [ de ee ito
da (MH+) (min) EM 8 via en el
texto
&cido 2-[(4"'—-{ (6~
{trifluorometoxi)
-1,3-benzotiazol~) mezcla
2-il)amino}-1,1"'~] trans
8 bifenil-4- 527,3 [ 3.87 1 B | acémid
il)carbonil]ciclo a
pentan-
carboxilico
dcido (1R,2R)-2-
{{4'-{(6-fluoro- R,R~-
1,3-benzotiazol- trana
-1 - L
79 2illaninol-1 1" 461,1 | 3,63 1 B | e | 9
il)carbonil)ciclo prep.
pentan- quiral)
carboxilico




Estructura No.
- cL-ed | S [uarodo [via depuiral e
Eatra Nombre de IUPAC n/z timé de CL- jsintesi]| dad y [§ de ee ito
da (MH+) (min) EM 8 via en el
texto
4cido (1R, 2R)-~2-
({4'~[(6-metil- R,R-
1,3-benzotiazol- trans
- - L -
80 Zrillaminol-1,1' 457,4 | 3,57 1 B | e | 9
il}carbonil)ciclol prep.
pentan- quiral)
carboxilico
(o]
o OH
, écido (1S,25)-2-
", ({4'-[{6-fluoro- S,5-
O Chiral 1,3-benzotiazol- tz’nns
- - L -
e |F— D STy U (PR I P N
J\ il}carbonil)ciclo prep.
S N pentan- quiral)
H carboxilico
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37

Estructura

No.
- cu-eM | B fusrodo fvia defouirals acdar
Entea Nombre de IUPAC n/z tin; de CL- {sintesi] dad y [& de ee| ito
da (MH+) (min) EM s via en el
texto
o Oy -OH
&cido (1S,28)-2-
", ({4"'~[(6-metil- S,5-
O 1,3-benzotiazol- trans
2-1l)amino]-1,1'- {de
82 [H,C N Chiral |bifenii-4- 457,4 | 3,57 1 B | mprc | 99
/\k il}carbonil)ciclo) prep.
S N pentan- quiral)
H carboxilico
écido 2-({4'-
[(4,6-difluoro-
1,3-benzotiazol- mezcla
2-il)amino]-1,1"- trans
o3 bifenil-4- 479,31 4,12 1 B | acémid 22
il}carbonil)ciclo a
F pentan-
carboxilico
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27/

Eatructura No.
- cr-em | S fugtodo [via defuirald aader
Entra Nombre de IUPAC m/z tim; de CL- isintesi]l dad y A de e ito
da {MH+) (min) EM s via en el
texto)
F ;
dcido 2-[(4'~{[6-]
F (trifluorometil)-|
1,3-benzotiazol- mezcla
2-il)amino}-1,1"'-| trans
86 bifenil-4— ’ 511,3 4,27 1 B acdmic 17
il)carbonil]ciclo a
pentan-
carboxilico
dcido 2-({4'-[(5-]
Cl cloro-1,3-
benzotiazol-2- mezcla
il)amino]-1,1'- trans
b lbifenil-4~ = 477.2 | 3,78 1 B | acémic
il}carbonil)ciclo) a
pentan-
carboxilico
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Estructura No.
'::' CL-EM (‘;L-:'H Método (Via de Quirali dEJ'
Ml Kombre de IUPAC | m/z | (- |de CL-[sintesi| dad y [t de eel%7rc"
da (MH+) (min) EM 8 via en el
texto
&cido 2-({4'-[ (4~
metil-1,3-
benzotiazol-2- mezcla
il)amino}-1,1'~ trans
84 bifenil-4- ’ 457,3 3, 1 B emi
il)carbonil)ciclol a
pentan-
carboxilico
R
W jdcido 2-({4'-[ (5~
OH fluoro-1, 3-
benzotiazol-2- mezcla
il)amino]-1,1'~ trans
o s O bifenil-d- 461,3 | 3,56 1 B | acemid 16
il}carbonil)ciclo) a
/>_ H pentan-
F N carboxilico
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373

Estructura No.
No. o
e cr-en | SB¥ lugtodo (via defuiral o0
Ent Nombre de IUPAC | m/z . | de cL- [sintesi| dad y [¢ de ee “2°F
(pe) | Eime EM s via ito
da {min) N en el
texto
&cido 2-({4'-
[{5,7-dimetil-
1, 3-benzotiazol- mezcla
- - L -
ss |H,C 2illeminol=L,1' 491,3 | 3,70 1 B | trans
1l}carbonil)ciclol a
pentan-
carboxilico
dcido 2-[(4'~([6~
(metilsulfonil) -
(“) 1, 3-benzotiazol- mezcla
— 2-il]amino}-1,1"'~| trans
e [HC-H bifenil-4- | 521.2 | 3,60 1 B | acamic
(o] il)carbonil]ciclo) a
pentan-—
carboxilico
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Entra

Estructura

Wombre de IUPAC

CL~EM
m/z
(MH+)

CL-EM
ret.
time
{min)

Via de

irald

de CL-

intesi

via

dad y |8 de e

No.

descr
ito
en el
texto

% |HC

acldo 2-({4'-
[({5,6-dimetil-
1,3-benzotiazol-
2-il)amino)~1,1"'~)
bifenil-4-
il}carbonil)ciclo
pentan-
carboxilico

471, 3

3,65

mezcla
trans
racémidg

HC—\
91 O'*<::2F~N

|[bifenil-4-il}-

&cido 4-{4'-[(6-
etoxi-1,3-
benzotiazol-2-
il)amino])-1,1*-

2,2-dimetil-4-
oxobutanoico

475,2

quiral
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SFs

Estructura Nt_).
o ci-eM | P fwetodo |via defouirals ada
Enten Nombre da IUPAC m/z t.lmé de CL- |sintesi] dad y |6 de eef ito
da (MH+) (min) EM s via en el
texto
OH
4cido 4-{4'-[(6-
CHS fluoroTl 3=
CH EQ?'OIHT%_? 49,2 | 3,46 1 B no
92 1)amino] - - 449, 4 <
F 3 bifenil-d-il}- ' quiral
)\ 2,2-dimetil-4~-
S ” oxobutanoico

4dcido 2-({4'-
[(5,7~difluoro~
1,3-benzotiazol- mezcla
- - L.

o sl g | g5 |1 | s |ereee] 2
il)carbonil)ciclol a
pentan-
carboxilico
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76

Estructura No.
":.' CL-EM CrL-tEH Método {Via de Quirali dggr.:r
il Nombre de IUPAC | m/z tine |de CL-[sintesildad y % de es Tto
da (ME+) (min) ENM 8 via en el
texto
(o)
\-OH
3 acido 2-({4'~[(6-
</ cloro-1,3-
benzotiazol-2~ mezcla
il)amino}-1,1'- trans
94 bifenil-- 449,2 3,70 1 B pupgl
N il}carbonil)ciclo] a
\>—N propan-
cl s H carboxilico
4cido (1R, 2R)~2-
((4'-{[5~ R, R-
(trifluorometil)-| tr'ana
1,3-benzotiazol- (de
95 2-illamino}-1,1'- 511,1 3,82 1 A ntermel 90
bifenil-4- diario
il)carbonil]ciclol
F pentan- quiral)
F carboxilico
F
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377

Estructura No.
Yo cr-iM | B Juetodo via de fuirals o
Eotea Nombre de YUPAC | n/z time |de CL-sintesi dad y b de eq f:c
(ME+) ; EM s via 0
da (min) en el
texto
dcido 2-{[4'-
{1,3-benzotiazol-
2-ilamino)-1,1'- "':";1"‘
96 bifenil-4- a15,2 | 3,21 1 B[ >X809 |
il]carbonil}ciclo) a
propan-
carboxilico
&cido 2-({4'-[ (6~
cloro-1, 3-
benzoti;zol-z- m:z;‘l:
97 il)amino]-1,1'~ | 491,2 | 3,90 1 B | -Tens ]
|bifenil-4-
1l}carbonil)ciclo) a
hexan-carboxilico|
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rd 182
Estructura No.
o~ ci-eu | TP luetodo |via defuiral ad:.
e tea Wombre dae IUPAC m/z timé de CL- {sintesi] dad y & de ee ito
da (MH+) (min) EM ] via en el
texto
(0]
0O vOH
3 &cido 2-({4'-[(4-]
J metil-1,3-
CH. b iazol-2- mezcla
il)amino)-1,1'~ trans
98 3 bifenil-4- 429,2 | 3,49 1 B | acémid
N il)carbonil)ciclol a
N prop
>_ N carboxilico
s H
(o)
OH
Q ~§’ &cido 2-({4'~[ (6~
metoxi~-1,3-
O b iazol-2- mezcla
il)amino]-1,1'- trans
99 bifenil-4- ’ 445,2 3,17 1 B émi
N il}carbonil)cicle) a
\>—N propan-
carboxilico
H,C~o S H
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A

Estructura No.
bl cL-en | CoB¥ metodo [via defuirals N2,
My Nombre de IUPAC n/z . |de CL-[sintesi] dad y & de e¢

) | time | gy s | via ito
da (min) en el
texto
(o)
Q \-OH
]/ &cido 2-({4'-
[(5,7-difluoro-
F 1,3-benzotiazol- mezcla
-3 - o
e ookt R IR I B )
\>—N il}carbonil)ciclol a
s H . |propan-
carboxilico
0
(0] &—OH
3 &cido 2-({4'-
<] [ (4, 6-difluoro-
1,3-benzotiazol- mezcla
- - LS
Gl sy | s | 1 | o [Seene
N il}carbonil)ciclo a
\>—N propan-
F s H carboxilico




184

Estructura No.
!:ID.. CL-EM C!‘I;;EH Método [Via dePuirali d:g ":r
Entra Nombre de IUPAC m/z timé de CL- [sintesi]l dad y ¥ de e€ 1to
da (MH+) (min) EM s via en el
texto
0
\-OH
‘ &cido 2-{[4'-
(1,3-benzotiazol~| mezcla
2-ilamino)-1,1"'- trans
102 bifenil-4- 429,2 | 3,27 1 B | acemid
N il]carbonil}ciclol a
\)._ N butan-carboxilico)
s H
acido 2-((4'-[ (6~
metoxi-1,3-
benzotiazol-2- n::;}“
103 il)amino]-1,1'~ 459,2 3,42 1 B rarm:’_
bifenil-4- a
il}carbonil)ciclo)
butan-carboxilico
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3z

Estructura

No.
o cu-eM [ S Huatodo |via defuirals .
o bra Nombre de IUPAC m/z tim; de CL- [sintesi] dad y & de ee ito
da (MH+) (min) EM s via en el
texto
dcido 2-({4'-[ (4~
metil-1,3-
benzotiazol-2- m::a;l:
104 il)amino}l~-1,1'- 443,2 3,73 1 B | cemid
bifenil-4- a
il)carbonil)ciclol
butan-carboxilicol
é&cido (1R, 2R)-2-
({47~((6- R,R-
isopropil-1,3- tr'ana
benzotiazol-2- (de
105 il)amino]-1,1'- 485,3 4,31 1 A nterm 90
bifenil-4- diario
il}carbonil)ciclo] iral
pentan- [quiral)
carboxilico
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<322

Estructura o
a c-en | S5 |metodo [via defuirals &
Bnt Nombre de IUPAC m/z timé de CL- |sintesi] dad y B de e POy
da (MH+) {min) EM s via ot
texto
dcido 2-({4'-{(6-
cloro-1,3-
benzotiazol-2-
il)amino]-3'- mezcla
106 fluoro-1,1"'- 495,1 3,91 2 B tr;nn:
bifenil-4- Irac d
il}carbonil)ciclo) a
pentan-
carboxilico
acido 2-({3'-
fluoro-4'-[(6-
metoxi-1,3-
benzotiazol-2- mezcla
107 il)aminol-1,1'~ | 491,1 | 3,77 2 p | trans ]
bifenil-4-
il}carbonil)ciclo a
pentan-
carboxilico
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S>3

Estructura No.
. cr-en [ S |Método [via defouirals aednr
Pntra Nombre da IUPAC m/z time de CL- jsintesij dad y (¥ de ee ito
da (MH+) (iain) EM s via en el
texto
dcldo (1R,2R)-2-
({4'-[(6-cloro- R, R-
1,3-benzotiazol- '
2-11)amino]-3'- trana
108 fluoro-1,1'- 495,3 | 4,01 1 a [ f9e | 590 | 10
bifenil-4- diari
il)carbonil)ciclo -ario
pentan- quiral)
carboxilico
&cido (1R,2R)-2-
({3"-fluoro-4'- R,R-
[ (6-metoxi-1,3~ '
benzotiazol-2- tr:m'
109 /0 il)amino]-1,1'- 491,3 3,56 1 B ,nL( e 89 L]
Hac bifenil-4- diario
il)carbonil)ciclo .
pentan~ (quiral)
carboxilico
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Estructura

No.
e cu-ex | S |uetodo [via defuirali ad:.
Entra Nombre de IUPAC n/z tim; de CL- [sintesi] dad y 4 de ee ito
da (MH+) {min) EM 8 via en el
texto
(o]
0 yOH
X &cido 2-{[4'-
(1,3-benzotiazol-
2-ilamino)~3'- mezcla
fluoro-1,1'- trans
110 bit‘en.tl-;- 461,4 3,60 1 B &mic
iljcarbonil}ciclo a
pentan-
carboxilico
dcido (1R, 2R)-2-
({4°'-[(4,6~
difluoro-1,3- R,R~
benzotiazol-2- trans
il)amino}-3'- (de
111 fluore-1,1'- 497,2 3,71 1 B HPLC >99
bifenil-4- prep.
il}carbonil)ciclo quiral)
pentan-
carboxilico
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Estructura No.
b cu-en | LB lagrodo [via de fuirald o
Nombre de IUPAC o/z . |de CL~-|sintesi| dad y B de eel ;

Entra (MH+) time EM o via ito
da (min) en el

texto

(o}
] OH  |acido (15,25)-2-
', ({4'-[(4,6-

F difluoro-1,3- S, S8~
benzotiazol-2- trans
il)amino]-3'- {de

112 g\ O i 497,2 | 3,71 1 B[ g | 95
i bifenil-4- prep.
S u Chiral 1l}carbonil)ciclo quiral)
F pentan-
carboxilico
acido (1R,2R)-2-
[(3'-fluoro-4"'~
{[6- R,R~
(trifluorometil) ~| trans
1, 3-benzotiazol-~ {de
113 ziillmino)-l,l'- 529,3 4,33 1 B |, 97
bifenil-4- diario
il)carbonil]ciclo jquiral)
pentan-
carboxilico




3

’ 190 ’336

. Eatructura No.
o . -
da CL-EM CrI;tEH Método |Via de irali dBj.
Entra Nombre de IUPAC | n/z time |de CL-[sintesil dad y § de ee ::cr
a4 (MH+) : EM s via °
(min) en el
‘texto
acido (1R,2R)=-2-
{{3'-fluoro-4'-
[ (5-fluoro-1, 3~ R, R~
benzotiazol-2- trans
114 il)amino]-1,1'~ 479,3 4,10 1 B . (de 90
bifenil-4- intern
il)carbonil)ciclo) diario
pentan-~ uiral)
carboxilico
Aclido (1R, 2R)-2-
{{3'-fluoro-4'~-
[(4-metil-1,3- R,R-
benzotiazol-2- trans
115 il)amino]-1,1'- | 475,3 | 3,97 1 A | fde | a3 | 2
bifenil-4- nterm
il}carbonil)ciclo] diario
pentan- kuiral)
carboxilico
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327

. Estructura No.
0. -
o cr-eM | T |merodo |via defouiralt Pl
e Nombre de IUPAC | m/z time |de CL-[sintesil dad y [ de ee f:g‘
da (MH+) {min) EM s via en el
texto
&cido (1R, 2R)-2-
cl ({4'~[(5-cloro- R R-
1,3-benzotiazol- '
2211)amino]-3'- e
116 €luoro-1,1'- 4952 | 3,85 | 1 B | {9 [ o6
bifenil-4- ;1 ';"
i1l}carbonil)ciclo ario
pentan- quiral)
carboxilico
&cido (1R,2R)-2-
{{3'-fluoro-4'-
[ (6~fluoro-1,3~ R,R-
F benzotiazol-2- t::ns
117 il)amino]-1,1'- | 479,3 | 3,64 1 A | lde | g6 | 26
bifenil-4- PN
il}carbonil)ciclo) ar’o
pentan- kuiral)
carboxilico
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<33

Estructura No.
No. -]
de CL-EM CzI;tEH Método {Via defuirali dgj .
ot Nombre de IUPAC | m/z fima [de CL- jsintesi dad y |v de eel952CF
da (MH+) (min) EM s via en el
texto
acido (1R, 2R)~2-
{{3'-fluoro-4'-
[ (6-metil-1,3- R,R-
benzotiazol-2- trans
118 il)amino]-1,1'~ | 475,3 | 3,71 1 5 | b | g
bifenil-4- PLC
il}carbonil)ciclol prep.
pentan- quiral)
carboxilico
4cido (1R, 2R)-2-
({4'=[(5,7-
dimetil-1,3- R,R-
benzotiazol-2- trans
il)amino)-3'- (de
119 H’c fluoro-1,1'- 489,3 3,85 1 A nterm 66
bifenil-4- diario
il}carbonil)ciclo) uiral)
pentan~
CH: carboxilico
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Estructura

No.
e ci-eM [ To™ lustodo |via defouirals ad
e Noubre de IUPAC n/z tim; de CL- [sintesil dad y [§ de ee ito
da (i) (min) EM s via en el
texto
&cido (1R, 2R)=*2-
({a'-[(5,7-
difluoro-1,3- R,R~
ben:ojr::l.a:ol-z- trans
il)amino] -3~ de
120 |F flancnolal 97,2 | 3,84 1 A | fe | o
bifenil~4- diario
il}carbonil)ciclo kjuiral)
pentan-
carboxilico
4cido (1R,2R)-2-
((3'-fluoro-4*'-
{[5- R,R~
(trifluorcmetil)- trans
1,3-benzotiazol- {de
12 2-il)amino}-1,1'~| 5291 | 3,90 1 A |lnternd 99
bifenil-4- diario
11)carbonil]ciclo) kjuiral)
pentan-
carboxilico
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Estructura

No.
No. -
e cu-eu | " lmstodo (via dafuirali o
Entra Nozmbre de IUPAC m/z ima |de CL- |sintesi] dad y {8 de ee escx
(ure) | Bime | gy s via ito
da (min) en el
texto
&cido (1R,2R)-2-
[(3'-fluoro-4’-
([6- R,R-
{trifluorometoxi) trans
122 ~1,3-benzotiazol-| {de
2-illamine}-1,1'- 3433 | 3,93 1 A lncerme 95 [ 25
bifenil-4- diario
;él)‘g::t:onill ciclol kuirzal)
carboxilico
&cido 2-({(3'-
‘ fluoro-4'-[(6-
metoxi-1,3- mezcla
123 benzotliazol-2- trans
N il)amino]-1,1'- | 477.2 [ 3,54 1 R acémid
N N bifenil-4- a
>_H il}carbonil)ciclo
H,C~o S F butan-carboxilico
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Estructura No.
No. -
il cu-ex [ B lugrodo |via defouiralt o
Entra Nombre de IUPAC n/z time |de CL-|sintesi] dad y (¢ de ee ito
da (MH+) (min) EM s via en el
texto
0
] 4cido 2-{[4'-
‘ (1,3-benzotiazol-| 1
2-1lamino)-3'- s
124 fluoro-1,1'- 47,1 | 3,56 1 A [ Srans |
N bifenil-4-
2 il]carbonil}ciclo) a
>—” butan-carboxilico|
s F
(0]
0 \-OH
3 &cido 2-{[4'-
Y, (1, 3-benzotiazol-
2-1lamino)-3'- mezcla
fluoro-1,1'- trans
125 Difenil-d- 433,2 | 3,31 1 LN Rbruvgl
N illcarbonil}ciclo) a
\>_N propan-
S H carboxilico

~
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Estructura No.
b cL-eM | SoF¥ lustodo |vie defuirars i
Nombre de IUPAC o/z = |de CL-|sintesi| dad y [¢ de ee]";
Entra (MH+) time EM s via ito
da {min) en el
texto
acido 2-({3'-.
fluoro-4°'-{ (6~
metoxi-1,3-
benzotiazol-2- "ﬁ‘;}:
126 il)amino}-1,1'- 463,2 3,17 1 A b acamid
N bifenil-4- 2
/@ >_ i1l}carbonil)ciclol
c propan-
H’ =0 carboxilico
4cido (1R,2R)-2-
{{3'-fluoro-4'~- R,R-
Hy [ (6-1sopropil- trans
1,3-benzotiazol- (de
127 2-il)amino]l-1,1'- 503,3 4,46 1 A nte 90
Hyf bifenil~4- P
il}carbonil)ciclol buiral)
pentan-
carboxilico
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Estructura .
'Lo.. CL-EM Ctl.etEH Método |Via delpuirali dzaéz
Nombre de IUPAC | m/z . |de CL- |sintesi| dad y & de eel
Enira (MH+) time EM 8 via ito
- (min) en el
texto
dcido 2-({3'-’
fluoro-4'-[ (6~
fluoro-1, 3-
benzotiazol-2- n‘l;zt:lla
128 il)aminol-1,1'- | 479,3 | 3,65 | 1 s | trans
bifenil-4-
il}carbonil)ciclo a
pentan-
carboxilico
écido 2-[(3'-
fluoro-4'-{ (6~
(trifluorcmetil)~
1,3-benzotiazol- m::z:nla
129 2%11)anino)-1,1° 529,3 | 3,89 | 1 A | trans |
bifenil-4-
il)carbonil]ciclol a
pentan-
carboxilico
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Estructura No.
o cu-eM | SB (Mgrodo (via defuiral o).
Entea Nombre de IUPAC m/z I:im; de CL- [sintesi] dad y & de e¢ ito
da (MH+) (min) EM s via en el
texto
OH
4-{4'-[(6-cloko~
O 1,3-benzotiazol-
2-il)amino]~-3'~
cl _ “— mezcla
130 < 2 1 O e e | 5592 | 413 1| a énic
S N oxo-2-(2- a
H feniletil)butanoi]
F co &cido
Acido (1R, 2R)-2-
f{3'-fluoro-4'- R,R~
[ (6-fluoro-1, 3- Dos trans-
penzotiazol-2- isémero ciclo-
il) amino] - : pentil
3 bifenil-4- 18L,3 | 3733 1 NA ™ (de u
11) (hidroxi)- & inte:
metil] - 3.46 diario
kciclopentan— lquiral)
carboxilico
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Mediante el uso de loa métodos descritos anteriormente y seleccionando
los materiales de partida apropiados, pueden realizarse otros compuestos de la
invencién y se ilustran en la Tabla 2 a continuacién.

Tabla 2

No. de
Entrada

(o]
0
F’CQJ‘“\N > ® ¢
H

0

Estructura
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N
H




200

59¢

No. des
Entrada

Estructura
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No. de
Entrada

Estructura
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No. de
Entrada
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No. de
Entrada

Estructura

1659

170
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172

N
H i
0 On-OH
173 O Hy
N
:t/“\ O
N
H
(o) O\ -oH
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— o 0 OH
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Cl S’E\N ['ii
H F
o) 0
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No. de

Entrada Estructura
0 0
F
Sane-
| ®
N
H
o 0
F
o
178 F N CHs
|
N“ N CHy
H H
(o] (o]
0 O H
179 o“,s" N CHs
HaC ]
3 N CH,
H F
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N
o \-OH
181 O
L O e
H  CH,
o \-OH
F
102 F i N O O
H  ocH,
o °\-OH
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N\\ l 0, OH
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- | Fane®®
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:::_"r:;. Estructura
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No. de
Entrada

Estructura

207

(o)

°“‘Q;i,.

°\\s//° oH y-oH
CHy~ O CHs
" Toadls
0N
H

CHa0
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c::z?,OH
C?* o

Q)\

CHs

111

21a

213

405,



406

210

No. de
Entrada

>
Qo o™

| b

Métodos de Uso

Estructura

Como ee usa aqui, loa diferentes términcs se definen a continuacién.

Cuanda se introducen los elementos de la presente invenciSn o sus
realizaciones preferidas, se pretende que los artfculos “un,” *“una,” "el/la,*
Yy "dicho/a" pignifiquen que hay uno o mis de un elemento. Se pretende que los
términos "que comprende,* "“que incluye,” y "“que tiene” sean inclusivos y
signifiquen que puede haber elementos adicionales distintoa de los elementos
enumerados.

El término “sujeto” como se usa aqui incluye mamiferos (por ej., humanos
y animales).

El término “tratamiento” incluye cualquier procesc, acclén, aplicacién,
terapla o mimilares, en el cual un sujeto, incluyendo un ser humano, recibe
asistencia médica con el objeto de mejorar la afeccién del sujeto, directa o
indirectamente, © demorar la progresién de una condicién o trastorno en el
sujeto.

El término “tratamiento combinado o “tratamiento concomitante®”
significa la administracidn de dos o mis agentes terapéuticos para tratar una
afeccién y/o un trastorno diabético. Dicha administracién abarca 1la
administracién concomitante de dos o mis agentes en un modo sustancialmente
simulténeo, tal como en una {nica cépsule que tlene una relacién fija de

ingredientes activos o en cépsulas miltiples, separadas para cada agente
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inhibidor. Ademfs, dicha administracién abarca el usc de cada tipo de agente
terapéutico en un modo secuencial.

La frase “terapéuticamente efectivo” significa la cantidad de cada
agente administrado que lograr& el objetivo de mejorar la gravedad de la
afecclién diabética o el trastorno diabético, mientras que evita ¢ minimiza los
efectos colaterales con un tratamiento terapéutico dado.

El término “aceptables desde el punto de vista farmacfutico” significa
que el producto es apropiado para usar en un producto farmacéutico.

Se espera que los compuestos de Férmula (I}, FSrmula (Ia), y FSrmula
(Ib) de esta invenciSn sean valicsoe como agentes terapéuticos. En
consecuencia, una realizacién de esta invencién incluye un métoda de
tratamiento de varias afecciones en un paciente {incluyendo los mamiferos) que
comprende la administracidn a dicho paciente de una composlcién que contiene
una cantidad del compuesto de FSrmula (I), FSrmula (Ia), o Férmula (Ib) que es
efectiva en el tratamiento de la afeccién pretendida.

Un objetivo de esta invencién es suministrar métodos para el tratamiento
de la obesidad e inducir la pérdida de peso en un individuo a través de la
administracién de un compuesto de la invencién. El método de la invencién
comprende administrar a un individuo una cantidad terapéuticamente efectiva de
por lo menos un compuesto de la invencidn, o uno de sus profdrmacos, que sea
suficiente para inducir la pérdida de peso. La invencién comprende, ademés,
un método para prevenir la pérdida de peso en un individuo mediante la
administracién de una cantidad de por lo menos un compuesto de la invencién, o
uno de sus proffirmacos, gque sea suficiente para prevenir la pérdida de peso.

La presente invencion se refiere, ademas, al uso de los compuestos de esta
invencion para el tratamiento de enfermedades relacionadas con la obesidad
incluyendo dislipidemia asociada y otras complicaciones relacionadas con la obesidad y
el sobrepeso tales como, por ejemplo, colesterol, célculos vesiculares, afeccién de la
vesicula, gota, cancer (por ej., cdncer de colon, recto, préstata, mama, ovarios,
endometrio, cérvix, vesicula y conducto biliar), anomrmalidades menstruales, infertilidad,
ovarios poliquisticos, osteopatla degenerativa, y apnea del suefio, como también para
una cantidad de otros usos farmacéuticos asociados con éstos, tales como la

regulacion del apetito y la ingesta de alimentos, dislipidemia, hipertrigliceridemia,
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Sindrome X, diabetes tipo 2 (diabetes no insulino dependiente), enfermedades
ateroesclerodticas tales como insuficiencia cardiaca, hiperlipidemia, hipercolesteremia,
niveles bajos de HDL, hipertensién, enfermedad cardiovascular (incluyendo
ateroesclerosis, insuficiencia coronaria, arteriopatla coronaria, e hipertension),
enfermedad cerebrovascular tal como accidente cerebrovascular, y enfermedad de los
vasos periféricos. Los compuestos de esta invencién pueden ser Gtiles, ademas, para
tratar trastornos fisiolégicos relacionados con, por ejemplo, la regulacién de la
sensibilidad a la insulina, respuesta inflamatoria, triglicéridos plasmaticos, los niveles de
HDL, LDL y colesterol y similares.

Los compuestos de Férmula (I}, Férmula (Ia), o Férmula {Ib} pueden
administrarse sclos © combinados con uno o mis agentes terapé&uticos. El
tratamiento combinado incluyes la administracién de wuna formulacién de
dosificacién farmacfutica f(inica que contiene un compuesto de Férmula (I},
F6rmula (Ia), o F6Srmula (Ib) y uno o mis agentes terapéuticos, como también la
adminietracién del compuesto de Férmula (I), FSérmula (Ia), o PS6rmula (Ib) y
cada uno de los agentes terapfuticos individuales en su propla formulacidn de
doBificacién farmacéutica individual. Por ejemplo, un compuesto de FSrmula
(I), Fé6rmula (Ia), o Férmula (Ib) y un agente terap&utico pueden administrarse
al paciente juntos en una composicién de dosificacién oral Gnica tal como un
comprimido o una cépsula, o cada agente puede administrarse en formulaciones
de dosificacisn oral separadas.

En los casos en que se usen formulaclones de dosificacién ?eparadaa, el
compuesto de PFSérmula (I), FSrmula (Ia), o Férmul; {(Ib) y uno o mi&s agentes
terapéuticos pueden administrarase esencialmente en el mismo momento (por ej.,
en forma concurrente) o en etapas aeparadas (por ej., secuencialmente).

Por ejemplo, loes compuestos de FSrmula (I), FSrmula (Ia), o Férmula (Ib)
pueden usarse en combinacién con otros tratamientos y fdrmacos (itiles para el
tratamiento de la obesidad. Por ejemplo, los férmacos anti-obesidad incluyen
agonistas PB-3 tales como CL-316,243; agonistas CB-1; inhibidores del
neuropéptido ¥5; supresores del apetito, talea como, por ejemplo, sibutramina
{Meridia); e inhibidores de 1lipasa, tales como, por ejemplo, orlistat
{Xenical) . Los compuestos de la presente invencién pueden administrarse,

ademéis, en combinacién con un compuesto farmacolégico que modula la digestién
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y/o el metabollsmo, tales como f&rmacos que modulan la termogénesis, la
lip6lisis, la movilidad inteatinal, la absorcisn de grasas y la saciedad.
Ademis, los compuestos de F&rmula (I), FéSrmula (Ia), o Férmula (Ib)
pueden administrarse en combinaclién con uno o mée de los sigquientes agentes
para el tratamiento de la diabetes o trastornos relacionados con la diabetes
incluyendo ligandos PPAR (agonistas, antagonistas), secretagogos de insulina,
por ejemplo, £f&rmacos de sulfonilurea y secretagogos gque no contienen
sulfonilurea, inhibidores de w«-glucosidasa, sensibilizadorea de insulina,
compueatos reductores de la producciém de glucosa hepitica, e insulina y
derivadoa de la insulina. Dichos tratamientos pueden administrarse antes de,
en forma concurrente con, o luego de la administracisn de los compuestos de la
invencién. La insulina y lop derivados de la insulina incluyen formas y
formulaciones de la insulina de accién prolongada y corta. Los ligandos PPAR
pueden incluir agonistas y/o antagonistas de cualesquiera de los receptores de
PPAR o sus combinaciones. Por ejemplo, los ligandos PPAR pueden incluir
ligandos de PPAR-a@, PPAR-y, PPAR-5 0 cualquier combinacién de dos o tres de
los receptores de PPAR. Los ligandos PPAR incluyen, por ejemplo,
rosiglitazona, troglitazona, y pioglitazona. Los f&rmacos de sulfonilurea
incluyen, por ejemplo, gliburida, glimepirida, clorpropamida, tolbutamida, ¥
glipizida. Log inhibidores de a-glucosidasa que pueden ser Gtiles en el
tratamiento de la diasbetes cuando se administran con un compuesto de la
invencién incluyen acarbosa, miglitol, y voglibosa. Los sensibilizadores de
insulina que pueden ser {itiles en el tratamiento de la diabetes incluyen
agonistas de PPAR-y tales como las glitazonas (por ej., troglitazona,
pioglitazona, englitazopna, MCC-555, roeiglitazona, y similares) y otros
compuestos de tiazolidindiona y no tiazolidindiona; biguanidae tales como
metformina y fenformina; inhibidores de la protefna fosfatasa tirosina-1B
(PTP-1B); inhibidores de dipeptidil peptidasa IV (DPP-IV), y inhibidores de
llbeta-HSD. Los compuestcs reductores de la produccién de glucosa hepética que
pueden ser (tiles en el tratamiento de la diabetes cuando se administran con
un compuesto de la invencifn incluyen agonistas de glucagon y metformina,
tales como Glucophage y Glucophage XR. Los secretagogos de insulina que

pueden ser flitiles en el tratamiento de la diabetes cuando se administran con
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un compuesto de la invencién incluyen sulfonilurea y f&rmacos que no contienen
sulfonilurea: GLP-1, GIP, PACAP, sBecretina, y Bus derivados; nateglinida,
meglitinida, repaglinida, glibenclamida, glimepirida, clorpropamida,
glipizida. El GLP-1 incluye derivados de GLP-1 con vidas medias mids largas
que los GLP-1 originales, tales como, por ejemplo, GLP-1 derivado de &cido
graso y exendina.

Los compuestos de la invencién pueden usarse, ademis, en los métodos de
la invencién en combinacién con férmacos usados cowmfinmente para tratar los
trastornos lipidicos en los pacientes. Dichos férmacos incluyen, sin cardcter
limitativo, inhibidores de la reductasa HM@-CoA, Acido nicotinico, compuestos
reductores de &cidos grasos (por ej., acipimox); f&rmacos reductores de
lipidos (por ej., estancl é&steres, estercl glicosidas tales como tiguesida, y
azetidinonas tales como ezetimibe), inhihid;res de ACAT (tales como
avasimibe), secuestradores de &cido biliar, inhibidores de la recaptacién de
&cido biliar, inhibidores del transporte microsémico de triglicéridos, vy
derivados de &cido fibrico. Los inhibidores de la reductasa HMG-CoA incluyen,
por ejemplo, lovastatina, simvastatina, pravagtatina, fluvastatina,
atorvastatina, rivastatina, itavastatina, cerivastatina, y 2D-4522. Los
derivados de &cido fibrico incluyen, por elemplo, clefibrato, fenofibrato,
bezafibrato, ciprofibrato, beclofibrato, etofibrato, y gemfibroxzil. Los
secuestradores incluyen, por ejemplo, colestiramina, colestipol, y derivadoa
de dialquilaminocalquilo de dextran entrecruzado.

Los compuestoe de la invencién pueden usarse, ademfs, en combinacién con
firmacos contra la hipertensién, tales como, por ejemplo, blogueadores B e
inhibidores de ACE. Ejemploe de los agentes anti-hipertenaives agregados para
usar en combinacién con los compuestos de la presente invenciénm incluyen
bloqueadores del canal de calclio (tipo L- y tipo T-; por ej., diltiazem,

verapamil, nifedipina, amlodipina y mybefradil), diuréticos (por ej.,

clorotiazida, hidrocloxotiazida, flumetiazida, hidroflumetiazida,
bendroflumetiazida, metilclorotiazida, triclorometiazida, politiazida,
benztiazida, dcido etacrinico tricrinafeno, clortalidona, furosemida,

musolimina, bumetanida, triamtreneno, amilorida, espironolactona), inhibidores

de renina, inhibideres de ACE (por ej., captopril, =zofenopril, fosinopril,
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enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril, ramipril,
lisinopril), antagonistas del receptor AT-1 (por ej., losartan, irbesartan,
valsartan), antagonistas del receptor ET (por ej., sitaxsentan, atrsentan,
inhibidores de la endopeptidasa neutra (NEP), inhibidores de bascpepeidasa
(inhibidores duales de NEP-ACE) (por ej., omapatrilat y gemopatrilat), y
nitratos.

Los compuestos de Férmula (I), Férmula (XIa), y F6rmula (Ib) pueden
utilizarse, ademfs, en forma de base libre o en composiciones, como también en
investigacién y dilagmésetico o como estindares de referencia analitica, vy
similares, que son conocidos en el arte. Por consiquiente, la presente
invencién incluye composiciones que estéin formadas por un vehiculo inerte y
una cantidad efectiva de un compuesto de Férmula (I), FSrmula (Ia), o F6rmula
(Ib), o una de sus dales o uno de sus &steres. Un vehiculo inerte es
cualquier material que no interactfia con el compuesto que debe transportarse y
que brinda soporte, medio de traneporte, granel, material rastreable, ¥
similares al compuesto que debe transportarse. Una cantidad efectiva del
compuesto es aguella cantidad que produce un resultado o ejerce una influencia
sobre el procedimiento particular realizado.

Se anticipa que las formaes de profdrmacos de los compuestos de esta
invencién demostrarfn su utilidad en cilertas circunstancias, y se pretende que
dichos compuestos también caigan dentro del alcance de la invencidn. Las
formas de proférmacos pueden tener ventajas por sobre los compuestos de origen
ejemplificados aqui, en el gentido que se absorben mejor, se distribuyen
mejor, penetran mfs flcilmente en el sistema nervioso central, se metabolizan
o depuran m&s lentamente, etc. Lae formas de profrmacos también pueden tener
ventajas de formulaciSn en lo que respecta a la crietalinidad o solubilidad en
agua. Por ejemplo, los compuestos de la inwenqidn que tienen uno o mis grupos
hidroxilo pueden convertiree en é&steres gque llevan uno o més grupos carboxilo,
hidroxilo o amino, que se hidrolizan a valores de pH fisiclégico o se rompen
con las estermasas o lipasas endéSgenas in vivo (ver, por ef., Patentes de los
Estados Unidos Nos. 4.942.184; 4.960.790; 5.817.840; y 5.824.701, todas
incorporadas aquf a modo de referencia en su totalidad, como las referencias

cltadas en ellas).
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Composiciones Farmacduticas
En base a las pruebas anteriores u otros ensayos conocidos usados para

determinar la eficacia para el tratamiento de las afecciones identificadas con
anterioridad en los mamfferos, y comparando estos resuitados con los resultados de
medicamentos conocidos que se usan para tratar estas afecciones, la dosificacion
efectiva de los compuestos de esta invencion puede determinarse ampliamente para
ol tratamiento de cada indicacién deseada. La cantidad de ingrediente activo que se
administrara en el tratamiento de una de estas afecciones puede variar ampliamente
de acuerdo con consideraciones tale como el compuesto particular y la unidad de
dosificacion empleados, el modo de administracion, el perlodo de tratamiento, la edad
y el sexo del paciente tratado, y la naturaleza y la extenslén de la afeccién tratada.

La cantidad total de ingrediente activo que se administrara variara, en general,
desde aproximadamente 0,001 mg/kg hasta aproximadamente 200 mg/kg, y con
preferencia desde ap'roximadamente 0,01 mg/kg hasta aproximadamente 200 mg/kg
de peso corporal por dla. Una dosificacion unitaria puede contener desde
aproximadamente 0,05 mg hasta aproximadamente 1500 mg de ingrediente activo, y
puede administrarse una o mas veces por dia. La dosificacion diaria para administrar
por inyeccién, incluyendo inyecciones endovenosas, intramusculares, subcutédneas y
parenterales, y el uso de técnicas de infusidn pueden ser desde aproximadamente
0,01 hasta aproximadamente 200 mg/kg. La dosificacion rectal diaria puede ser desde
0,01 hasta 200 mg/kg de peso corporal total. La concentracién transdérmica puede
ser a requerida para mantener una dosificacion diaria de desde 0,01 hasta 200 mg/kg.

Por supuesto, el régimen de dosificacién inicial especifico y continuo
para cada paciente variard de acuerdo con la naturaleza y la gravedad de la
afeccién, segin el criterio del médico gue diagnostica, la actividad del
compuesto especifico empleado, la edad del paciente, la dieta del paciente, la
hora de administracién, la via de administraciém, la velocidad de excrecién
del f&rmaco, combinaciones farmacolégicas, y similares. El modo de
tratamiento deseado y el nimero de dosis de un compuesto de la presente
invencién o una de sus sales aceptables desde el punto de vista farmacéutico
pueden ser determinados por aquellos expertos en el arte usando pruebasg de
tratamiento convencionales.

Los compuestos de esta invencidn pueden utilizarse para lograr el efecto
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farmacolSgico deseado mediante la administracién a un sujeto que lo necesita
en una composicién farmacéutica formulada de un modo apropiade. Un sujeto,
por ejemplo, puede ser un mamifero, incluyendo un humano, gue necesita
tratamiento para una afeccién o enfermedad particular. Por consigulente, la
presente invencién incluye composiclones farmacéuticas que estén formadas por
un vehiculc aceptable desde el punto de vieta farmac&utico y una cantidad
efectiva desde el punto de vipta farmacéutico de un compuesto identificade por
los métodos descritos aqui, © una de sus sales o uno de sus &steres aceptables
desde el punto de vista farmac&utico. Un vehiculo aceptable deade el punto de
vigta farmacéutico es cualquier vehiculo que sea relativamente no t6xico e
inocuo para un paciente en concentraciones consistentes con la actividad
efectiva del ingrediente activo, de modo tal gque cualquier efecto colateral
atribuible al vehiculd no vicie los efectom beneficiosoa del ingrediente
activo. Una cantidad efectiva desde el punto de vista farmacéutico de un
compuesto es aquella cantidad que produce un resultado o ejerce una influencia
sobre la afeccién particular tratada. Los compuestos identificados por los
métodos descritos aquif pueden administrarse con un vehiculo aceptable deade el
punto de vista farmacéutico usando cualquier forma unitaria de dosificacién
convencional que resulte efectiva, incluyendo, por ejemplo, preparaciones de
liberacifn inmediata y programada, por via oral, parenteral, tépica, o
similares.

Para administracifn oral, los compuestos pueden formularse en
preparaciones sélidas o liquidas tales como, por ejemplo, cdpsulas, pildoras,
comprimidos, pastillas, grageas, fusiones, polvos, soluciones, Buspensiones, o
emulsiones, y pueden pzepararse'de acuerdo con métodos conocidos en el arte
para la fabricacién de composiciones farmacéuticas. Las formas sblidas de
dosificacifn unitaria pueden ser una cépsula que puede ser del tipo comin de
gelatina con recubrimiento duro o blando que contiene, por ejemplo,
tensioactivos, lubricantes, y rellenos inertes tales como lactosa, sacarosa,
fosfato de calcio, y almidén de maiz.

En otra realizacitn, los compuestos de esta invencién pueden tomar forma
de comprimidos con bases convencionales para comprimidos tales como lactosa,

sacarosa, Y almldén de maiz en combinacién con aglutinantes tales como acacia,
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almidén de maliz, o gelatina; agentes de desintegracién para ayudar en la
ruptura Yy disolucién del comprimido luego de la administracién tales como
almidén de papa, &cido alginico, almidén de maiz, y goma guar; lubricantes que
tienen la finalidad de mejorar el flujo de la granulacién del comprimido y
prevenir la adhesidn del material del comprimido a las superficies de los
colorantes y orificios del comprimido, por ejemplo, talco, &cido esteérico, o
entearato de magnesio, calcio o zinc; colorantes; agentes de color; y agentes
saborizantes que tienen como finalidad potenciar las calidades estéticas de
los comprimidos y hacerlos mis aceptables para el paciente. Los excipientes
apropiados para usar en formas de dosificaciénm oral 1liIquidas incluyen
diluyentes tales c¢omo agua y alcoholes, por ejemplo, etancl, alcohol
bencilico, y alcoholes de polietileno, ya sea con o Bin el agregado de un
tensioactivo, agente dé suspensifn o agente emulsionante aceptables desde el
punto de vista farmacéutico. Varios otros materiales pueden estar presentes
como recubrimientos o para modificar de otro modo la forma fisica de la unidad
de dosificacién. Por ejemplo, los comprimidos, las pildoras o las cépeulas
pueden estar recublertos con laca, azilcar o ambos.

Los polvos y grénulos dispersables son apropiados para la preparacién de
una suspensién acuosa. Estos puministran el ingrediente activo mezclado con
un agente dippersante o humectante, un agente de suspensifn, y uno o miés
preservantes. Los agentes de dispersién y humectantes apropiados ae
ejemplifican con aquellos ya mencionados con anterioridad. Ademfis, pueden
estar presentes excipientes adicionales, por ejemplo, aquellos agentes
edulcorantes, paborizantes y colorantes descritos con anterioridad.

Las composliciones farmacluticaa de esta invencién también pueden
encontraree en forma de emulsiones de aceite en agua. La fase de aceite puede
ser un aceite vegetal tal como parafina liquida o una mezcla de aceites
vegetales. Los agentes emulsionantes aproplados pueden ser (1) gomas de
origen natural tales como goma acacla y goma tragacanto, (2) fosfatidas de
origen natural tales como poroto y lecitina de goja, (3) ésteres o é&pteres
parcliales derivados de fcidos grasos y anhidridos de hexitol, por ejemplo,
monooleato sorbitamo, y (4) productos de condensacién de dichos é&steres

parciales con Oxido de etileno, por ejemplo, moncoleato sorbitano de
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polioxietileno. Las emulsiones pueden contener, ademfis, agentes edulcorantes
y saborizantes.

Las suspensiones oleocsas pueden formularse puspendiendo el ingrediente
activo en un aceite vegetal tal comc, por ejemplo, aceite de arachis, aceite
de oliva, aceite de sésamo, o aceite de coco; o en un aceite mineral tal como
parafina 1liquida. Las suspensiones cleosas pueden contener un agente
aglutinante tal como, por ejemplo, cera de abejas, parafina liguida o alcchol
cetilico. Las suspensiones pueden contener, ademfis, uno o mis preservantes,
por ejemplo, p-hidroxibenzoate de etilo o n-propile; uno o mis agentes
colorantes; uno o mis agentes saborizantes; y uno o mis agentes edulcorantes
tales como sacarosa © sacarina.

Loa jarabes y elixires pueden formularse con agentes edulcorantes tales
como, por ejemplo, glicerol, propllenglicol, sorbitol, o eacarosa. Dichas
formulaciones pueden contener, ademis, un demulcente, y agentes preservantes,
saborizantes y colorantes.

Los compuestos de eata invencién pueden administrarse, ademfs, por via
parenteral, ee decir, subcutédnea, endovenosa, intramuscular o
intraperitoneana, como formas farmacéuticas inyectables del compuesto en un
diluyente fisiolégicamente aceptable con un vehiculo farmacéutico que puede
gser un lfquido o mezcla de ligquidos estériles tales como agua, solucilén
salina, dextrosa acuosa y soluciones azucaradas relacionadas; un alcohol tal
como etanol, isopropanol, o hexadecil alcohol; glicoles tales como
propilenglicol o polietilenglicol; glicerol cetales tales como 2,2-dimetil-
1,1-dioxolan-4-metanol, &teres tales como poli({etileneglicol) 400; un aceite;
un édcido graso, un éster de fcido graso o un glicérido; o un glicérido de
dcldo graeo acetilado con o sin el agregado de un tensiocactivo aceptable desde
el punto de vista farmacfutico tal como un jabén o un detergente, agentes de
suspensidn tales como pectina, carbémeros, meticelulosa,
hidroxipropilmetilcelulosa, o carboximetilcelulosa, © un agente emulsionante y
otros adyuvantes farmacéuticos.

Son ilustrativos de aceites que pueden utilizarse en las formulaciones
parenterales de esta invencién aquellos de origen de petréSleo, animal,

vegetal, o sintético, por ejemplo, aceite de mani, aceite de poroto de soja,
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aceite de sésamo, aceite de gemilla de algoddén, aceite de malz, aceite de
oliva, vaselina, y aceite mineral. Los &cidos grasos apropiados incluyen
Gcido oleico, #&cido estefirico, y 4cido iscestefirico. Los &steres de Hcidos
grasos apropiados son, por ejemplo, oleato de etilo y miriatato de isopropile.
Log jabones apropiades incluyen sales de metal alcalino graso, de amonio y
trietanolamina y los detergentes apropiados incluyen detergentes catidnicos,
por ejemplo, halurcs de dimetil dialquil amonio, halurocs de alguil piridinio,
Y acetatos de algquilamina; detergentes anidénicos, por ejemplo, alquil, aril, y
olefin sulfonatos, alqull, olefin, &ter, y sulfatos de monoglicéridos, y
sulfosucinatosa; detergentes nc iénicos, por esjemplo, &xidoa de amina grasa,
alcanolamidas de &cido graso, y copolimeros de polioxietileno-polipropileno; y
detergentes anfotéricos, por ejemplo, alquil-beta-aminopropionatos, y sales de
amonio cuaternario de Z-alquilimidazolinas, como también sus mezclas.

Las composiciones parenterales de esta invencién pueden contener
normalmente desde aproximadamente 0,5% hasta aproximadamente 25% en paso del
ingrediente activo en solucién. Ademis, pueden usarse preservantes y buffers
con resultados ventajosos. Para minimizar o eliminar la irritacién en el
sitio de inyeccisn, dichas composiciones pueden contener un tensioactivo no
ié6nico que tiene wun balance hidrofilico-lipofilico (HLB) de deade
aproximadﬁmente 12 hasta aproximadamente 17. La cantidad de tensicactivo en
dicha formulacién varfa desde aproximadamente 5% hasta aproximadamente 15% en
peso. El tensicactivo puede ser un componente Gnico que tiens el HLB anterior
© puede ser una mezcla de dos o mis componentes que tienen el HLB deseado.

Son 1ilustrativos de 1los tensioactivos usados en las formulacicnes
parenterales la clase de é&steres de 4cido graso sorbitano, por ejemplo,
monooleato sorbitano, y los aductos de peso molacular alto del 6xido de
etileno con una base hidrofébica, formados por condensacién del &xido de
propileno con propilenglicol,

Las composiciones farmacéuticas pueden encontrarse en forma de
suspensiones acuosas Iinyectables estériles. Dichas suspensiones pueden
formularse de acuerdo con métodos conocidos usando agentes dipersanteas o
humectantes aproplados tales como, por ejemplo, carboximetilcelulosa de sodico,

metilcelulosa, hidroxipropilmetil-celulosa, alginato de sodio,
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polivinilpirrolidona, goma tragacanto y goma acacla; agentes dispersantes o
humectantes que pueden fosfatidas naturales tales como lecitina, un producto
de condensacién de un éxido de alquileno con un &dcido graso, por ejemplo,
estearato de polioxietileno, un productc de condensacién de &xido de etilena
con un alcohol alifitico de cadena larga, por ejemplo,
heptadecaetilenoxicetanol, un producto de condensacién de &xido de etileno con
un éster parcial derivado de un &cido graso y un hexitol tal como
polioxietilen sorbitol monooleato, © un producto de condensacidn de un éxido
de etileno con un éster parcial derivado de un &cido graso y um anhidrido de
hexitol, por ejemplo poliexietilen sorbitan monooleato.

La preparacién inyectable estéril tambié&én puede ser una solucién o
suspensién inyectable en un diluyente © molvente no téxico aceptable para uso
parenteral. Los diluyéntes y solventes que también pueden emplearse son, por
ejemplo, agua, solucién de Ringer, y solucién isotSnica de cloruroc de sodio.
Ademids, se emplean convenclonalmente aceites estériles fijos como solventes o
medios de suspensién. Para este fin, puede emplearse cualgquier aceite fijo,
blando incluyendo mono o diglicéridos sintéticos. Ademfs, pueden usarse
también 4cidos grasos como el &cido oleico en la preparacidSn de injectables.

Una composiclén de la invencién pueden administrarse, ademis, en forma
de supositorios para administracién rectal del f&rmaco. Estas composiciones
pueden prepararse mezclando el férmaco con un excipiente apropiado que no
produzca irritacién que sea sélido a temperaturas normales pero liguido a la
temperatura rectal y por consiguiente se fundird en el recto para liberar el
f&rmaco. Dichos materiales son, por. ejemplo, manteca de cacao Y
peolietilenglicol.

Otra formulacién empleada en los métodos de la presente invencién emplea
dispositivos de administracién transdérmica (“parches”}. Dichas parches
pueden usarse para suministrar infusién continua o discontinua de los
compueatos de la presente invencién en cantidades controladas. La
construccién y el uso de parches transdérmicos para la administracién de
agentea farmacéuticos se conocen en el arte (ver, por ej., Patente de los
Estados Unidos No. 5.021.252, incorporada aqui a modo de referencia). Dichos

parches pueden construirse para administracién continua, pulsétil o a demanda
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de los agentes farmacéuticos.

Puede ser deseable o necesarlio introducir la composicién farmacéutica al
paciente a través de un dippositivo de administraciénm wmecénica. La
construccién y el usc de dispositivos de administracién mecfinica de los
agentes farmacfuticos se conoce en el arte. Por ejemplo, las técnicas
directas para administrar un férmaco directamente al cerebro usualmente
incluyen'ln colocacién de un catéter para administracién del f&rmaco en el
gietema wventricular del paciente para atravesar la barrera hematoencefflica.
Uno de dichos sistemas de administracién implantables, usados para el
transporte de agentes a las regiones especificas del cuerpo, se describe en la
Patente de los Estados Unidos No. 5.011.472, incorporada agufi a modo de
referencia.

Las composicioneés de 1la invencidn pueden contener, adewmis, otros
ingredientes de formacién de compuestos convencionales aceptables desde el
punto de wvista farmacéutico, referidos generalmente comc vehiculos o
diluyentes, segfin se necesite o se desee. Cualesquiera de las composiciones
de esta invenciSn pueden preservarse con el agregado de un antioxidante tal
como 8cido ascéSrbico © mediante otros preservantes apropiados. Pueden
utilizarse procedimientos convencionales para preparar dichas composiciones en
formas farmac&uticas apropiadas.

Los ingredientes farmacéuticos comiinmente utilizados que pueden usarsee
como apropiados para formular la composicién para su via de administracién
pretendida incluyen: agentes acidulantes, por ejemplo, ein caricter
limitativo, acético &acido, &cido citrico, &cido fuméirico, &cido clorhidrico,
fcido nitrico; y agentes alcalinizantes tales como, min carficter limitativo,
solucién de amoniaco, carbonato de amonio, dietanolamina, monoetanolamina,
hidréxido de potasio, borato de sodio, carbonato de sodio, hidréxido de sodio,
trietanolamina, trolamina.

Otros ingredientes farmacéuticos incluyen, por ejemplo, sin carécter
limitativo, ;daorbentes (por ej., celulosa en polve y carbén activado);
propelentea en aeroscl (por ej., diéxido de carbono, CCl,F,, F,ClC-CClF, ¥y
CClF,); agentes de desplazamiento del ailre (por ej., nitrSgeno y argén);

preservantes antifingicos (por ej., &cido Dbenzoico, butilparabeno,
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etilparabeno, metilparabeno, propilparabeno, benzoato de sodio); preservantes
antimicrobianos (por ej., cloruro de benzalconlo, cloruro de bencetonio,
alcohol bencflico, cloruro de cetilpiridinio, clorbutanol, fenol, alecohol
feniletflico, nitrato fenilmerclrico y timerosal); antioxidantes {por ej.,
dcldo ascdrbico, palmitato de ascorbilo, hidroxianisol butilado,
hidroxitolueno butilado, &cido hipofosforosc, monoticglicerol, propil galato,
ascorbato de sodio, bisulfito de sodic, sulfoxilato formaldehido de sodio,
metabisulfito de sodioc); materiales aglutinantes {por ej., polimeros de
bloqueo, caucho sintético y natural, poliacrilatos, poliuretanos, eiliconas y
copolimerce de estireno-butadienc); agentes reguladores de pH (por ej.,
metafosfato de potasio, fosfato de potasio moncbésico, acetato de sodio,
citrato de sodico anhidro y «citrato de podio dihidrato); agentes
transportadores (por "ej., Jjarabe de acacia, Jjarabe aromitico, elixir
aromitico, jarabe de cerezas, jarabe de cacao, jarabe de naranjas, jarabe,
aceite de mafz, aceite mineral, aceite de mani, aceite de sésamo, inyeccién
bacteriostitica de cloruroc de sodio y agua bacteriostética para inyeccién);
agentes quelantes (por ej., edetato de disodio y &cido edético); colorantes
{(por ej., FD&C Red No. 3, FD&C Red No. 20, FD&C Yellow No. &6, FD&C Blue No. 2,
D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8, caramelo y rojo &xido de
hierro); agentes aclarantes (por ej., bentonita); agentes emulsionantes (sin
caricter limitativo, acacia, cetomacrogol, alcohol cetilico, gliceril
monostearato, lecitina, monooleato sorbitanc, estearato de polietileno 50);
agentes encapsulantes (por ej., gelatina y acetato de celulosa, ftalato);
saborizantes (por ej., aceite de anis, acelte de canela, cacac, mentol, aceite
de naranja, aceite de menta, y vainillina); bhumectantes (por ej., glicerina,
propllenglicol y sorbitol); agentes de pulverizacién (por ej., aceite mineral
Yy glicerina); aceites (por ej., aceite de arachis, aceite mineral, aceite de
oliva, aceite de mani, aceite de sésamo y aceite vegetal); bases para
ungiientos {por ej., lanolina, ungiiento hidrofilico, ungliento de
polietilenglicol, vaselina, vaselina hidrofilica, unglento blanco, unglento
amarillo y unglento de agua de romas); potenciadores de penetracién
{administracién transdérmica) (por ej., alcoholes monohidroxilados o

polihidroxilados, alcoholes grasos saturados o insaturados, €steres grasos
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saturados o inpaturados, &cidos dicarboxilicos saturados o Iinsaturados,
aceites esmenclales, derivados de fosfatidilo, cefalina, terpenos, amidas,
éteres, cetonas y urean); plastificadores {(por ej., ftalatoc de dietilo ¥y
glicerina); solventes (por ej., alcohol, aceite de mafz, aceite de semilla de
algodsn, glicerina, alcohol isopropilico, aceite mineral, &cido oleico, aceite
de mani, agua purificada, aqua para inyeccién, agua estéril para inyeccién, y
agua estéril para irrigacién); agentes de dureza (por ej., alcohol cetilico,
cera de é&pteres cetilicos, cera microcristalina, parafina, alcohol
estearilico, cera blanca y cera amarilla); bases para supositorios (por ej.,
manteca de cacao y polietilenglicoles (mezclas)); tensicactivos (por ej.,
cloruro de benzalconio, nonoxinol 10, oxtoxinol 9, polisorbate 80, lauril
pulfato de sodio y monopalmitato sorbitano); agentes de suspensién (por e].,
agar, bentonita, carbSmeros, carboximetilcelulosa de sodio, hidroxietil
celulosa, hidroxipropil celulosa, hidroxipropil wmetilcelulosa, <caolin,
metilcelulosa, tragacanto Yy veegum); edulcorantes por ej., aspartamo,
dextrosa, glicerina, manitol, propilenglicol, sacarina de sodio, Bsorbitol ¥y
gacarosa); anti-adherentes para comprimidos (por ej., estearato de magnesio y
taleo); aglutinantes para comprimidos (por ej., acacia, 4cido alginico,
carboximetilcelulosa de sodio, azGcar comprimible, etilcelulosa, gelatina,
glucosa liguida, metilcelulosa, povidona y almidén pregelatinizado);
diluyentee para comprimidos y clpeulas {(por e}., fosfato dibésico de calcio,
caolin, Jlactosa, manitol, celulosa microcristalina, celulosa en polvo,
carbonato de calcio precipitado, carbonato de sodio, fosfato de sodio,
gorbitol y almidén); agentes de recubrimientos de comprimidos (por ej.,
glucosa liguida, hidroxietil celulosa, hidroxipropil celulesa, hidroxipropil
metilcelulosa, metilcelulosa, etilcelulosa, acetato de celulosa, ftalato y
lacar); excipientes para compresién directa de comprimidos (por ej., foasfato
de calcio dib&seico); desintegradores para comprimidos (por ej., é&cido
alginico, carboximetilcelulosa de calcio, celulosa microcristalina, polacrilin
potasio, alginato de esodio, almidén de sodico glicolato, y almidénm);
deslizantes para comprimidos (por ej., Bilice coloidal, alwmidén de mafz y
talco); lubricantes para comprimidos (por ej., estearato de calcio, estearato

de magnesio, aceite mineral, &cido estefrico y estearato de zinc); opacantes
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para comprimidos/ cdpsulas (por ej., diéxido de titanio); agentes de lustre
para comprimidos (por ej., cera carnauba y cera blanca); agentes espesantes
{por ej., cera de abejas, alcohol cetflico y parafina); agentes de tonicidad
(por ej., dextrosa y cloruro de sodio); agentes que aumentan la viscosidad
(por ej., 4&cido alginico, bentonita, carbdmeros, carboximetilcelulosa de
sodieo, metilcelulosa, povidona, alginato de sodio y tragacanto); y agentes
humectantes (por ej., heptadecaetilen oxicetancl, lecitinas, moncoleato
sorbitano de polietileno, polioxietileno sorbitol monooleato, y estearato de
polioxietileno).

Los compuestos Ildentificados por los métodos descritos agui pueden
administrarse como agente farmacéutico Gnico o combinado con uno o més agentes
farmacéuticos adicionales donde la combinacién no produce efectos adversos
inaceptables. Por ejemplo, los compuestos de esta invencisSn pueden combinarse
con agentem anti-obesidad comnocideos, © con agentes antidiabéticos conocidos o
agentes para otras indicaciones, y similares, como también con msus mezclas y
combinaciones.

Loa compuestcs identificados por los métodos descritos aqui pueden
utllizarsee, ademfs, en forma de base 1libre o en composiciones, en
investigacién y diagnéstico, © como estfindares de referencia analftica, y
eimilarea. Por conasiguiente, la presente invencién incluye composiciones que
estdn formadas por un vehiculo inerte y una cantidad efectiva de un compuesto
identificados por los m&todoa descritos aqui, o una de sus sales o uno de sus
ésteres. Un vehiculo inerte es cualquier material que no interactiia con el
compuesto que debe transportarse y que brinda soporte, medio de transporte,
granel, material rastreable, y similaree al compuestc que debe transportarse.
Una cantidad efectiva de compuesto es aquella cantidad que produce un
resultado o ejerce una influencia sobre el procedimiento particular realizado.

Lag formulaciones apropiadas para administracién subcuténea, endovenosa,
intramuscular y similares; vehfculos farmacéuticos apropiados; y té&cnicas para
la formulaciSém y administracién pueden prepararge a través de cualgquier mé&todo
conocido en el arte {ver, por ej., Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pa., 20 edicién, 2000).

ACTIVIDAD Bl LOGICADEL SC MPUEST S
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Para comprender mejor esta invencién, se incluyen los seiguientes
ejemplos. Estos ejemplos tlenen 86lo fines ilustrativoe y no se construyen
como limite del alcance de la invencién bajo ninglin concepto. Todas las
publicaciones mencionadas aqui se incorporan a modo de referencia en su
totalidad.

La demostraciSn de la actividad de los compuestos de la presente
invencisn puede lograrse a través de evaluacionep In vitro, ex vive, e in vivo
que son conocidas en el arte. Por ejemplo, para demostrar la eficacia de un
agente farmacéutico para el tratamlento de la obesidad y trastornos
relacionados, pueden utilizarse los siguientes ensayos.

Evaluacién del Efecto del Compuesto socbre la InhibiciSn de la Actividad

Enzimética de DGAT-1

Se aisld el gen DGAT-1 humano {(ver, por &j., Patente de los Estados Unidos No.
6.100.077) de una biblioteca de ADNc humano por PCR. Se construyd baculovirus
AcNPV recombinante en el cual se reemplazd el gen para la polihedrina de la proteina
formadora de cuerpos de oclusién con el gen DGAT-1. Se insertd la secuencia del gen
DGAT-1 en el genoma de AcNPV circundante a la posicién 3' de la secuencia promotora
de polihedrina colocando a DGAT-1 bajo el control de trascripcion del promotor de
polihedrina. Se infectaron células de insectos Sf9 derivadas de Spodoptera frugiperda
con baculovirus recombinante que contenia DGAT-1 a la multiplicidad de infeccién de 5 y
se cosecharon 48 h después de la infeccién. Se homogeneizaron las células de insectos
que expresaban DGAT-1 en Tris 10 mM, sacarosa 250 mM, pH 7,5 a |a concentracién de
100 mg de biomasa de células hiimedas por ml. Se centrifugd el homogenato a 25.000 g
durante 30 minutos. Se descartd el pellet de 25.000 g y se centrifugd el sobrenadante a
100.000 g durante 1 h. Se descartd el sobrenadante de 100.000 g y se suspendid
nuevamente el pellet de 100.000 g de la membrana que contenfa el DGAT-1 en Tris 10
mM, 50% (v/v) de glicerol pH 7,5.

Se determinS la actividad enzimfitica de DGAT-1 a través de un protocolo
de reparticién de fases. Especificamente, se incubaron las membranas que
contenian DGAT-1 en buffer de didecanoll glicerol 20 mM, *C-decanoil-CoA 5
mM, MgCl,2 mM, O0,04% de BSA, HEPES 20 mM, pH 7.5 en presencia de
concentraciones variables de inhihidores. Las evaluaciones se realizaron en

voliimenes de 100 pl en placas de microtitulacién de 96 pocillos a 0,5 ug de
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proteina total de la membrana por pocillo. La valoracién se inicié con el
gustrato y se mezclS suavemente durante 1 h a temperatura ambiente. Se
desactivé la actividad con el agregado de 25 pl de solucién de Acido fosférice
al 0,1%. La extraccién selectiva del producto hidrofébico tridecanollglicerol
se logr6 con el agregado de 150 pl de fase que contenfa fluido para centelleo
Microscint® (Packard, Inc.) y mezclado vigoroso durante 30 minutos. La
cuantificaci6én del producto se logrd con un contador de centelleo MicroBeta?®
(Wallac, Inc.) luego de reposar durante aproximadamente 16 h a temperatura
ambiente.

Evaluacién del Efecto del Compuesgto sobre la Inhibiecién de la DeposiciSn ds

Triglicéridos Celulares

La valoracién basada en células para DGAT-1 se condujo con células de
adenocarcinoma colo-rectal humano HT-29 (HTB-38, ATCC). B6e cultivaron células
HT-29 en placa de 75 cm’ hasta gue hubo -950% de confluencia en medio DMEM con
FBS al 10%, PSF, glutamina, y acetato 10 mM. Luego se colocaron las células en
placas nuevamente en placas de 24 pocillos para dar una dilucién de 1:1,2 y ee
cultivaron durante aproximadamente 16 h. Se estimé la formacién de
triglicéridos con el agregado de &cido l&urico al 0,0l1% en su concentracién
final en presencia de concentraciones variables de inhibidores. Luego de 6 h,
se liberaron las células de la placa con tripsina, se recolectaron por
centrifugado, se re-suspendieron en agua, se transfirieron a HPLC de vidrio,
e congelaron a -70°C, y ee 1liofilizaron. Se re-suspendieron los pellets
celulares congelados en 150 pl de tetrahidrofurano grado HPLC y se sellaron en
los viales. Se sonicaron los vials durante 30 minutos con calor en un bafio de
agua para sgonicacién (Fisher, 1Inc.). Se cuantificaron loa triglicéridos
celulares por HPLC (HP1100, Agilent, Inc.) utilizando deteccién difraccién de
luz evaporativa (PL-ELS 1000, Polimer Labs, Inc.). Se logrd la wseparacidén
cromatogrifica con un 30 a 100% de buffer B en 4 minutos seguido de 3 minutos
a8 100% de buffer B usando una columma PLRP § 100 (5 micronea, 150 X 4,6 mm,
Polimer Labs, Inc.) a 50°C (A: S0% de acetonitrilo, 2,5% de metancl, B: 100%
de tetrahidrofurano). Lae inyecciones de las muestras fueron de 20 ul y el

detector ee fijé a 0,4 SLM, nebulizador a 40°C y evaporador a B0°C. Se
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identificaron los #&cidos grasos no polares y los lipidos de glicerol y ge
cuantificaron mediante el uso de esténdares comerciales.
Evaluaclén de la Eficacla del Compuesto sobre la Reduccién del Peso Corporal en

Ratones Obesos inducidos a Dieta

La finalidad de este protocolo es determinar el efecto de 1la

administracién crénica de un compuesto sobre el peso corporal de ratones
engordados por exposicién a una dieta con alto contenido de grasas a un 45%
kcal/g durante un perfiodo superior a 10 semanas. El peso corporal de los
ratones peleccionados para estos estudios fue puperior a las tres desviaciones
esténdar del peso de un grupo de control de ratones alimentados con alimento
estfndar para ratones con bajo contenido de grasas (5-6% de grasas). Los
animales cbesos inducidos con dieta {0ID) ee han utilizado con frecuencia en
la determinacién de la eficacia del compuesto en la reduccién del peso
corporal (ver, por ej., 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): 174-75, 1999;
Surwit, et al., Endocrinol. 141(10):3630-37, 2000).

Este modelo de animales se ha utilizado con éxito en la identificacién y
caracterizacién del perfil de eficacia de los compuestoa que se usan o ee han
usado en el manejo del peso corporal en humanos obesos (ver, por ej., Brown,
et al., 2001; Guerre-Millo, et al., 2000; Han, et al., 1599).

Un estudio tipico incluyS 60-80 ratones C57bl/J6 macho (n = 10/grupc de
tratamiento) con un peso corporal promedic de aproximadamente 45 gq. Be
mantuvieron los ratones en habitaciones esténdar para animales con temperatura
y humedad controladas y un ciclo de luz/ oscuridad de 12 horas/ 12 horas.
Tenian continuamente agua y alimente. S5e colocaron los ratones en forma
individual. Luego se adminietrd a los animales una dosis falsa de vehiculo
durante por lo menos cuatro dias antes de registrar las mediciones basales de
dos dias del peso corporal y el consumo de agua y alimento durante 24 horas.
Se asignaron los ratones a uno de 6-8 grupos.de tratamiento en base a sus
pPescs corporales en el momento basal. Se establecieron los grupcs de modo tal

que el error estindar y promedio de 1 peso corporal fueran similares.
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Se realizé gavage oral a los animales (5 mL/kg) diariamente antes de la
fase oscura del ciclo de luz/ oscuridad durante un nimero predeterminado de
dias (normalmente 8-14 dias) con su dosis/ compuesto asignados. Se midieron
el peso corporal, y el consumo de alimento y agua. Se analizaron los datas
usando las estadisticas apropladas siguiendo el disefio de la investigaciénm.
El dia final, se sacrificé a loe animales por inhalacidén de CO;.

Normalmente Be dosificé los compuestos 5 o 10 mg/kg p.o. q.d. como
suespensién en 50:50 PEG/Agua, o p.o. b.i.d. como suspensién en 0,5% de
metilcelulosa, y se considerd que los compuestos eran activos si se observaba
una reduccién estadisticamente aignificativa en el peso corporal para los
animales tratados luego de un periodo de tratamientoc de por lo menos siete
dias, con relacién a los animales de control tratados con vehiculoc.

Las estructuras, los materiales, las composiciones y 1los métodos
descritos aqui pretenden ger ejemplos representativos ejemplos de 1la
invencién, y se comprenderi que el alcance de la invencién no se limita con el
alcance de los ejemplos. Agquellos expertos en el arte reconocerfn que la
invencidn puede practicarse c¢on varlaciones scbre 1las estructuras, los
materiales, las composiciones y los métodos revelados, Yy dichas varilaciones

se consideran dentro del &mbito de la invencién.
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REIVINDICACIONES

Hablendo asi especlalmente descrito y determinado la naturaleza de la presente

invencién y la forma como la misma ha de Ber llevada a la préctica, se declara

reivindicar como de propiedad y derecho exclusiva.

1.

Un compuesto de Formula (1)

en ol cual
Qes O, S, o NR” .

A es una ligadura seleccionada de
RE R

/i/(CHz)p 1

enlacualpes102

. {CHam

o
enlacuaimesOynes 1,2 3, 04,
o

mesiynesi, 2,03,

y
en el cual dicha ligadura esta sustituida en forma opcional por uno o dos grupos
R%;
R' y R? se seleccionan en forma independiente de hidrégeno, halo, alquilo (C1-Ce),
y alcoxi (C1-Ce);
R® se selecciona de
hidrégeno,

alquilo (C4+-Cg) sustituido en forma opcional por hidroxi,
y
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fenilo sustituido en forma opcional con alquilo (C4-Cs), alcoxi (C1-Cg), 0 halo;

R* se selecciona de hidrégeno, nitro, y alquilo (C1-Ca);

4]

R}y R* pueden, cuando se los toma junto con los atomos de carbono a los cuales

estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta

dos sustituyentes seleccionados de

halo, alquilo (C4-Cs), alcoxi (C4-Cs), nitro, ciano, haloalquilo (C+-Cs),
haioaicoxi (C-Ce), aminocarbonilo, alquilo (C+-Ce)aminocarbonilo,
bis[alquilo  (Ci-Cg)laminocarbonilo, aminosulfonilo, alquil {C1-Cg)
aminosulfonilo,
bis[alquilo (C4-Cs)]aminosulfonilo, (C+-Cs)alquilcarbonilamino,
alquil (C4-Cg) sulfonilamino, hidroxi-alquil (C2-Cs) aminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo,
y
cuando dos de dichos sustituyentes del anillo de benceno son alquilo (Cs-
Ce) y ostan unidos a 4tomos de carbono adyacentes del anillo de benceno,

pueden unirse para formar un anillo carbocidlico de 5-7 miembros;

R® es hidrogeno o alquilo (C+-Ce);
R® es hidrageno;
R’ es hidrégeno

o

o
alquilo (C1-Cs) sustituido en forma opcional con

alcoxi (C+-Ce),

bisfalquil (C4-Cs)Jamino

o

fenilo sustituido en forma opcional con halo, alquilo (C4-Cg), alcoxi

(C4-Ce), 0 ciano;

R®y R’ son ambos alquilo (C1-Ca);

R?y R” pueden formar, junto con el &tomo de carbono al cual estén unidos,

un anillo carboclclico de 3 a 5 miembros,
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un anillo de 8 miembros representado por
W,

9

en el cual W es CHy, C(CHa)z, O, NR?, S, 0 SO2;
R® es alquilo (C1-Ca);
y
R® es hidrégeno o alquilo (C1-Ce);
o sus sales y ésteres aceptables desde el punto de vista farmacéutico.
2. El compuesto de la reivindicacién 1, en el cual
Q es NR®,

Aes
R® R’

PRy

enlacuaipesi102,

y
on el cual dicha ligadura esta sustituida en forma opcional por uno o dos

grupos R®;
R® y R* pueden, cuando se los toma junto con los &tomos de carbono a los cuales
estin unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, alquilo (C4-Cg), alcoxi (C4-Ce), nitro, ciano, haloalquilo (C+-Cs),
haloalcoxi (C¢-Cs), aminocarbonilo, alquil (Ci-Ce)aminocarbonilo,
bisfalquilo  (Ci-Ce)laminocarbonilo, aminosulfonilo, alquil (C4-Cs)
aminosulfonilo,
bis[alquilo {C1-Ce)]aminosulfonilo, (C+-Ce)alquilcarbonilamino,
alquil (C1-Cs) sulfonilamino, hidroxi-{C2-Ce)alquilaminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo; y
R',R% R%, R% R’, R%, R%, y W son como se los definié en la reivindicacién 1.
3. El compuesto de la reivindicacién 1, en el cual
Q es NR?;

Aes



B

' (CHsz_:_

' (CHan |
enlacuaimesOynes 1,2, 3,04,
o

mesiynesi1,203,

y
en el cual dicha ligadura estd sustituida en forma opcional por uno o dos
grupos R’
R® y R* pueden, cuando se los toma junto con los 4tomos de carbono a los cuales
estin unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, alquilo (C4-Ce), alcoxi {C1-Cs), nitro, ciano, haloalquilo (C-Ce).
haloalcoxi (C1-Cs), aminocarbonilo, alquil (C;-Cg)aminocarbonilo,
bisfalquilo  (Ci-Ce)Jaminocarbonilo, aminosulfonilo, alquil  (C4-Cs)
aminosulfonilo,
bis[alquilo (C+-Cs)laminosulfonilo, (C1-Cg)alquilcarbonilamino,
alquil (C1-Cs) sulfonilamino, hidroxi-{C>-Cs)alquilaminocarbonilo,
1-morfolinilcarboniio, y 1-piperidinilcarbonilo; y
R', R% R%, y R® son como se los definié en la reivindicacion 1.
4, El compuesto de la reivindicacién 1, en el cual
Qes O;

Aes
R® R’

PRy

enlacualpes102,

y
en el cual dicha ligadura esta sustituida en forma opcional por uno o dos

grupos R%;
R® y R* pueden, cuando se los toma junto con los 4tomos de carbono a los cuales
estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta

dos sustituyentes seleccionados de
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halo, alquilo (C4-Csg), alcoxi (C4-Csg), nitro, clano, haloalquilo (C+-Cs),
haloalcoxi (C4-Cg), aminocarbonilo, alquil (C+-Cs)aminocarbonilo,
bisfalquilo  (Ci-Cs)Jaminocarbonilo, aminosulfonilo, alquil (Cy-Ce)
aminosulfonilo,
bis[alquilo (C1-Cg)]aminosulfonilo, (C4-Ce)alquilcarbonilamino,
alquil (C4-Cg) sulfonilamino, hidroxi-(C-Cs)alquilaminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo; y
R, R®, R% R’, R%, R®, y W son como se las definid en Ia reivindicacién 1.
5. El compuesto de la reivindicacién 1, en el cual
Qes O,

Aes
. (CHa)m

" (CHy F

enlacuaimesOynes1,2, 3,04,
o
mesiynes1,2,03,

y
en el cual dicha ligadura esta sustituida en forma opcional por uno o dos

grupos R%;
R'yR! pueden, cuando se los toma junto con los &tomos de carbono a los cuales
estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, alquilo (C4-Cs), alcox (C4-Cg), nitro, ciano, haloalquilo (C4-Cg),
haloalcoxi (C+-Ce), aminocarbonilo, alquil (C-Ce)aminocarbonilo,
bis[alquilo  (C4-Cg)laminocarbonilo, aminosulfonilo, alquil (C+-Cs)
aminosulfonilo,
bis[alquilo (C4-Ce)Jaminosulfonilo, (C+-Ce)alquilcarbonilamino,
alquil (C1-Ce) sulfonilamino, hidroxi-(C>-Cg)alquilaminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo; y
R', R% y R® son como se los definié en la reivindicacion 1.

6. El compuesto de la reivindicacién 1, en el cual
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QesS;

Aes
RE R’

o

enlacualpes 102,

y
en el cual dicha ligadura esta sustituida en forma opcional por uno o dos

grupos R®;
R? y R* pueden, cuando se los toma junto con fos &tomos de carbono a los cuales
estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, alquilo (C1-Ce), alcoxi (C+-Cg), nitro, ciano, haloalquilo (C1-Cs).
haloalcoxi (C+-Cs), aminocarbonilo, alquil (Cy-Ce)aminocarbonilo,
bis[alquilo  (Ci-Cg)]aminocarbonilo, aminosulfonilo, alquil (C4-Ce)
aminosulfonilo,
bis[alquilo {C4-Ce)]Jaminosulfonilo, (C+-Cs)alquilcarbonilamino,
alquil {C+4-Ce) sulfonilamino, hidroxi-(C>-Cg)alquilaminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo; y
R', R% R% R, R, R®, y W son como se los definié en la reivindicacion 1.
7. El compuesto de la reivindicacién 1, en el cual
QesS;

Aes
- {CHa)m

C(CHa,

enlacuaimesOynes1,2 3,04,
o
mesiynes1,2,03,

y
en el cual dicha ligadura esta sustituida en forma opcional por uno o dos

grupos R%;
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R® y R* pueden, cuando se los toma junto con los &tomos de carbono a los cuales
estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, aiquilo (C+-Ca), alcoxi (C+-Cs), nitro, ciano, haloalquilo (C+-Cs),
haloalcoxd {C4+-Cs), aminocarbonilo, alquil (C4-Cs)aminocarbonilo,
bis[alquilc  (Ci1-Ce)Jaminocarbonilo, aminosuifonilo,  alquil . (C4-Cs)
aminosulfonilo,
bis[alquilo (C-Cs))Jaminosulfonilo, (C1-Cg)alquilcarbonilamino,
alquil (C4-Cg) sulfonilamino, hidroxi{C-Cg)alquilaminocarbonilo,
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo; y
R', R% y R® son como sa los definié en la reivindicacion 1.

8. El compuesto de la reivindicacién 1 seleccionado del grupo formado por:

&cido 4-[4'-{1H-bencimidazol-2-ilamine)-1,1'-bifenil-4-1i1]-2,2-dimetil-4-

oxobutanoico;

acido 4-{4'-[(5-metoxi-1H-bencimidazol-2-il)amino]-1,1'-bifenil-4-il}-2,2-dimetil-4-

oxobutanoico;

&cido trans-2-{ {4'- (1H-bencimidazol-2-ilamino) -1,1'-bifenil-4-

11] carbonil }ciclopentan-carboxflico;

dcldo trans-2-({4'-[({S-metoxi-1H-bencimidazol-2-il)amino]-1,1'-bifenil-4-

il)carbonil) ciclopentan-carboxilico;

Scido trans-2-[(4'-{[5-(trifluorometil)-1H-bencimidazol-2-il]jamino}-1,1'-

bifenil-4-1il)carbonil] ciclopentan-carboxflico;

acido trans-2-({4'-[(5,6-difluoro-1H-bencimidazol-2-ilJamino]-1,1-bifenil-4-il}carbonil)

ciclopentan-carboxilico;

&cido trans- (1R, 2R) -2-{ [4'- (1H-bencimidazol-2-ilamino) -3 '-fluoro-1,1'-

bifenil-4-il]carbonil}ciclopentan-carboxilico;

dcildo trans- (1R, 2R) -2- ({3'-fluoro-4'-[(5-metoxi-1H-bencimidazol-2-

il)amino] -1,1'-bifenil-4-il} carbonil)ciclopentan-carboxflico; y
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&cido trans-(1R,2R}-2-[(3'-fluoro-4'-{[5-(trifluorometil)-1H-bencimidazol-

2-il]lamino}-1,1'-bifenil-4-1l)carbonil] ciclopentan-carboxilico.

9. El compuesto de Ia reivindicacion 1 selaccionado del grupo formado por:

Acido 4-[4'-(1,3-benzoxazol-2-1lamino)-1,1'-bifenil-4-i1]-4-oxo-2-(2-

fenlletil)butanolco;

dcido 2,2-dimetil-4-{4'-((6-metil-1,3-benzoxazol-2-il)amino]-1,1'-bifenil-

4-il}-4-oxobutanoico;

&cido 4-{4'-[(6-cloro-1,3-benzoxazol-2-il)amino]l -1,1'-bifenil-4-il}-2,2-

dimetil-4-oxobutanoico;

&cido 4-{4'-[(6-métoxi-1,3-benzoxazol-2-1l)amino]-1,1'-bifenil-4-il}-2,2-

dimetil-4-oxobutanoico;

&cido 2,2-dimetil-4-{4'-[(5-metil-1,3-benzoxazol-2-il)amino]l-1,1'-bifenil-

4-il)}-4-oxobutanoico;

&cido 2,2-dimetil-4-{4'-[{4-metil-1,3-benzoxazol-2-il)amino]-1,1'-bifenil-

4-il}-4-oxobutanoico;

&cido 2,2-dimetil-4-oxo-4-[4'-(5,6,7,8-tetrahidronaphtho(2,3-

dl [1,3]oxazol-2-ilamino) -1,1'-bifenil-4-1il]butanocico;

fcido 4-{4'-[(5-fluorc-1,3-benzoxazol-2-il)amino]-1,1'-bifenil-4-il}-2,2-

dimetil-4-oxobutanoico;

dcido 4-{4'-[(5-1isopropil-1, 3-benzoxazol-2-il) amino] -1,1'-bifenil-4-11}-

2,2-dimetil-4-oxcbutanolico;

dcido 2,2-dimetil-4-oxo-4-{4'-[(5-propil-1,3-benzoxazol-2-il)amino]-1,1"'-

bifenil-4-il}butanoico;

Scido trang-2-({4'-[{6-cloro-1,3-benzoxazol-2-11)amino] -1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxilico;

&cido trans-2- ({4'-[{6-metoxli-1,3-benzoxazol-2-il)amino]l -1,1'-bifenil-4-
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il}carbonil) ciclopentan-carboxflico;

&cido trans-2-({4'-[(5-fluoro-1,3-bensoxazol-2-1l1)amino)-1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxilico;

&cido trapms-2-({4'-[(5,6-dimetil-1,3-benzoxazol-2-il)amino]-1,1'-bifenil-

4-il}carbonil) ciclopentan-carboxilico;

dcido trans-2-{[4'-(1,3-benzoxazol-2-ilamino)-1,1"-bifenil-4-

il)earbonil}eciclopentan-carboxflico;

dcido trans-2-{{4'-[({6-metil-1,3-benzoxazol-2-il}amino)-21,1'-bifenil-4-

il}carbonil) ciclopentan-carboxflico;

fcido trans-2- ({4'-[{5-metil-1,3-benzoxazol-2-il)amino] -1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxilico;

dcido trans- (1R, 2R) -2- ({4'- [ (5-fluoro-1,3-benzoxazol-2-il)amino] -1,1'-

bifenil-4-~il}carbonil)ciclopentan-carboxilico;

Scido trans-(1R,2R) -2- ({4'-[{6-cloro-1,3-benzoxazol-2-il}amino) -1,1"-

bifenil-4-il}carbonil)ciclopentan-carbox{lico;

&cido trans-(1R,2R)-2-({4'~[(6-metil-1,3-benzoxazol-2-il)amino] -1,1"-

bifenil-4-il}carbonil)ciclopentan-carhoxilico;

8cido trans- (1R,2R}-2-({4'-[(5-metil-1, 3-benzoxazol-2-11)amino] -1,1'-

bifenil-4-il}carbonil)ciclopentan-carboxilico;

&cido trans- (1R, 2R)-2-[{4'-{{5- (trifluorometil) -1, 3-benzoxazol-2-

illamino}-1,1'-bifenil-4-1il)carbonil)ciclopentan-carboxflico;

dcido trans- (1R,2R) -2-({4'-[(6-fluoro-1,3-benzoxazol-2-il)amino] -1,1°'-

bifenil-4-f{l1}ecarbonil)ciclopentan-carboxilico;

&cido trans-(ls,zs)-i-{{i'-[ts-fluoro-l,3-benzoxazol-2-11)aminn]-1,1'-

bifenil-4-il}carbonil)ciclopentan-carboxilico;

&cido trans-2- ({4'-[(6-metil-1, 3-benzoxazol-2-11l)amino]l -1,1'-bifenil-4-
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il}carbonil) ciclohexan-carboxilico;

&cido trans-2- ({4'-[(5-metil-1, 3-benzoxazol-2-1i1)amino]-1,1'-bifenil-4-

il}carbonil) ciclohexan-carboxilico;

fcido 4-{4'-[(5-metil-1,3-benzoxazol-2-il)amino]-1,1'-bifenil-4-il1}-4-oxo-

2-{2-feniletil) butanoico;

&cido trans-2-({3'-fluoro-4'-[{6-metoxi-1,3-benzoxazol-2-il)amino] -1,1"-

bifenil-4-il}carbonil)ciclopentan-carbox{lico;

&cido trans-2- ({4'-[(6-cloro-1,3-benzoxazol-2-il)amiro] -3' -fluore-1,1"-

bifenil-4-il}carbonil)ciclopentan-carboxilico;

dcido trans- (1R, 2R)-2-({3'-fluoro-4'-[(6-fluoro-1,3-benzoxazol-2-

il)amino] -1,1'-bifenil-4-il} carbonil)ciclopentan-carboxilico;

dcido trans-{1R, 2R) -2- ({3’ -fluoro-4'-[(5-fluoro-1, 3-benzoxazol-2-

il)amine]-1,1'-bifenil-4-11} carbonil)eciclopentan-carboxflico;

&cido trans-(1R,2R)-2-({3'-fluoro-4'-[(6-metil-1,3-benzoxazol-2-il)amino]-

1,1'-pbifenil-4-11} carbonil)ciclopentan-carboxilico;

Scido trans-(1R,2R)-2-({3'-fluoro-4'-[{S-metil-1,3-benzoxagol-2-il)amino] -

1,1'-bifenil-4-11} carbonil)ciclopentan-carboxilico; y

&cido trans-(1R,2R)-2-[(3'-fluoro-4'-{[5-(trifluorometil)-1,3-benzoxazol-

2-il]lamino}-1,1'-bifenil-4-il)carbonil] ciclopentan-carboxflico.

10.  El compuesto de la reivindicacién 1 seleccionado del grupo formado por:

dcido 4-[4'-(1,3-benzotiazol-2-ilamino)-1,1'-bifenil-4-11]-2,2-dimetil-

4-axobutancico;

&cido 4-{4'-[(6-cloro-1,3-benzotiazol-2-il)amino] -1,1*'-bifenil-4-11}-

2,2-dimetil-4-oxobutancico;

Gcido 4-{4'-[(6-metoxi-1,3-benzotiazol-2-il)amino]l-1,1'-bifenil-4-1i1}-

2,2-dimetil-4-oxobutanoico;
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cldo 2,2-dimetil-4-oxo-4-[4'-(1,3-tlazol-2-ilamino)-1,1'-bifenil-4-
illbutanoico;
dcido 4-[4'-(1,3-benzotiazol-2-ilamine)-1,1'-bifenil-4-il)-2-(2-

metoxietil} -4 -oxobutanoico;

Gcido 4-{4'-[(6-cloro-1,3-benzotiazol-2-il)amine]-1,1'-bifenil-4-il}-2-

(2-metoxietil) -4-oxobutanoico;

&dcido 4-{4'-[(6-metoxi-1,3-benzotiazol-2-il)amino)-1,1'-bifenil-4-11}-2-

{2-metoxietil) -4-oxobutanoico;

&cido trans-2-({4'-[(6-cloro-1,3-benzotiazol-2-i1)amino)-1,1'-bifenil-4-

il}carbonil) ciclobutan-carboxfilico;

cido trang-2-({4'-[(6-cloro-1,3-benzotiazol-2-il)aminol-1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxflico;

dcido 4-{4'-[{5-metoxi-1,3-benzotiazol-2-il)amino]l-1,1'-bifenil-4-i1}-

2,2-dimetil-4-oxobutanoico;

&cido 2,2-dimetil-4-{4'-[(6-nitro-1,3-benzotiazol-2-11)aminol-1,1'-

bifenil-4-il)-4-oxobutanoico;

fcido 4-{4'-[(4-cloro-1,3-benzotiazol-2-il)amino] -1,1'-bifenil-4-11}-

2,2-dimetil-4-oxcbutanoico;

4cido trans-(1R,2R)-2-{[4'-(1,3-benzotiazol-2-1lamino)-1,1'-bifenil-4-

11]carbonil} ciclopentan-carboxilico;

&cldo trans-2-{[4'-(1,3-benzotiazol-2-ilamino)-1,1'-bifenil-4¢-

illcarbonil}ciclopentan-carboxilico;

&cido 4-{4'-[(6-cloro-1,3-benzotiazol-2-il)amino)-1,1'-bifenil-4-11}-4-

oxo-2-(2-feniletil) butanoico;

ficido 2-(2-{4'-[(6-cloro-1,3-benzotiazol-2-il)amino]l-1,1'-bifenil-4-11}-

2-oxoetil) pentanoico;
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cido trans-2-({4'-[(5-metoxi-1,3-benzotiazol-2-1il)amino]-1,1'-bifenil-

4-il}carbonil) ciclopentan-carboxilico;

&cido trans-2-({4'-[(6-nitro-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

1l}carbonil) ciclopentan-carbaxilico;

&cido trans-2-({4'-[(4~cloro-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxilico;

fcido 4-{4a'-[(6-cloro-1,3-benzotiazol-2-il)amino]l-1,1'-bifenil-4-il}-2-

[2- {dimetilamineo) etil]-4-oxobutanoico;

dcido 2-[2- {(dimetilamino)etil] -4-{4'-[(5-metoxi-1,3-benzotiazol-2-

il)amino]-1,1'-bifenil-4-il}-4-oxcbutanoico;

dcido 2-[2-(dimetilamino)etil]) -4-{4'-[(6-nitro-1,3-benzotiazol-2-

il)amino] -1,1'-bifenil-4-il}-4-oxobutanoico;

&cido trans-2-{{4'-{(6-metoxi-1,3-benzotiazol-2-il)amino)-1,1'-bifenil-

4-il}carbonil) ciclopentan-carbox{lico;

fcido trans-2-({4'-[{6-metil-1,3-benzotiazol-2-il)amino]l-1,1'-bifenil-4-

il}carbonil) ciclopentan-carboxilico;

dcido trans-2-({4'-[(6-etoxi-1,3-benzotiazol-2-il)amine]-1,1'-bifenil-4-

il}earbonil) ciclopentan-carboxflico;

dcido trang-2-({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-

4-il}carbonil) ciclopentan-carboxilico;

&cido trans-(1R,2R) -2- ({4'-[(6-cloro-1,3-benzotiazol-2-il)aminol -1,1"'-

bifenil-4-il}carbonil)ciclopentan-carboxilico;

&cido trans-(15,28) -2-({4'- [(6-cloro-1, 3-benzotiazol-2-il)aminol -1,1"'-

bifenil-4-il}carbonil)ciclopentan-carbaxflico;

&cldo 2,2-dimetil-4-{4'-[(5-nitro-1,3-tiazol-2-il)amino)-1,1'-bifenil-4-

il}-4-oxobutanoico;
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écido 4-(4'-{[4- (4-clorofenil) -1,3-tiazol-2-illamino}-1,1'-bifenil-4-
il)-2,2-dimetil-4-oxobutanoico;

dcido trans-(1R,2R)-2-{{4'-[(4,6-difluorp-1,3-benzotiazol-2-il)amino) -

1,1'-bifenil-4-il}carbonil) ciclopentan-carboxflico;

&cido trans-(18,28)-2-({4'-[{4,6-difluoro-1,3-benzotiazol-2-1i1)amino] -

1,1'-bifenil-4-il}carbonil)ciclopentan-carboxflico;

dcido cig-3-({4'-[{6-cloro-1,3-bengotiazol-2-il)amino] -1,1'-bifenil-4-

il}earbonil)ciclohexan-carboxilico;

&cldo cig-3-({4'-[{6-metoxi-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

il}carbonil) ciclohexan-carboxilico;

fcido trang-2-[{4'-{[6- (trifluorometoxi) -1,3-benzotiazol-2-il] amino}-

1,1'-bifenil-4-il)carbonil] ciclopentan-carboxilico;

cido trans-(1R,2R)-2-{({4'-[(6-fluoro-1,3-benzotiazol-2-il)amino)-1,1'-

bifenil-4-il}carbenil)ciclopentan-carboxilice;

&cido trans-(1R,2R)-2-({4'-[(6-metil-1,3-benzotiazol-2-il)amino]-1,1"'-

bifenil-4-il}carbonil)ciclopentan-caxboxilico;

&cido trane-{18,28)-2-({4'-[(6-fluoro-1,3-benzotiazal-2-il)amino]-1,1'-

bifenil-4-1il}carbonil)ciclopentan-carboxflico;

dcido trans-(18,28)-2-({4'-[(6-metil-1,3-benzotiazol-2-il1)amino] -1,1'-

bifenil-4-1il}carbonil)ciclopentan-carboxflico;

dcido trang-2-{({4'-[(4,6-difluoro-1, 3-benzotlazol-2-il)aminoc] -1,1"'-

bifenil-4-il}carbonil) ciclopentan-carboxilico;

ficido trans-2-({4'-[(4-metil-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

"i1}carbonil) ciclopentan-cerboxflico;

fcido trans-2-({4'-[(5-fluoro-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-

4-il}carbonil) ciclopentan-carboxilico;
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&cido trans-2-[{(4'-{[6- (trifluorometil)-1,3-benzotiazol-2-il]lamino}-
1,1'-bifenil-4-il)carbonil]lciclopentan-carboxilico;

&cido trans-2-({4'-[(5-cloro-1,3-benzotiazcl-2-il)amino)-1,1'-bifenil-4-

il}carbonil) ciclopentan-carbaxilico;

§cido trans-2-{{4'-[(5,7-dimetil-1, 3-benzotiazol-2-il)amino]l-1,1'-

bifenil-4-il}carbonil) ciclopentan-carboxilico;

&cido trans-2-[{4'-{[6-(metilsulfonil)-1,3-benzotiazol-2-il]amino}-1,1'-

bifenil-4-il)carbonil]ciclopentan-carboxflico;

&cido trang-2-{{4'-[(5,6-dimetil-1, 3-benzotiazol-2-1l1)amino}-1,1'-

bifenil-4-il)carbonil) ciclopentan-carboxilico;

&cido 4-{4*-[(6-etoxi-1,3-benzotlazol-2-il)aminoc] -1,1'-bifenil-4-il}-

2,2-dimetil-4-oxobutanoico;

&cido 4-{4'-[(6-fluoro-1,3-benzotiazol-2-11)amino] -1,1'-bifenil-4-il}-

2,2-dimetil-4-oxobutanoico;

dcido trang-2-({4'-[({5,7-difluoro-1, 3-benzotiazol-2-il)amino]l-1,1'-

bifenil-4-il}carbonil) eciclopentan-carboxilico;

dcido trans-2-({4'-[(6~cloro-1,3-benzotiazol-2-il)amina]-1,1'-bifenil-4-

il}carbonil)ciclopropan-carboxilico;

&cido trans- (1R, 2R} -2-[(4'-{ [5- (trifluorometil) -1, 3-benzotiazol-2-

illamino}-1,1'-bifenil-4-il)carbonil) ciclopentan-carboxilico;

écido trans-2-{[4'-(1,3-benzotiazol-2-ilamino)-1,1'-bifenil-4-

il]lcarbonil}ciclopropan-carboxilico;

&cido trans-2-({4'-[{6-cloro-1,3-benzotiagol-2-1i1)amino)-1,1'-bifenil-4-

il}carhonil) ciclohexan-carboxilico;

cido trans-2-({4'-[(4-metil-1,3-benzotiazol-2-il}amino]l-1,1'-bifenil-4-

il}carbonil} ciclopropan-carboxflico;
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Gcido trang-2-({4'-[(6-metoxi-1,3-benzotiazol-2-il)amino]-1,1’'-bifenil-
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4-il}carbonil) ciclopropan-carboxflico;

&cido trans-2-({4'-[(5,7-difluoro-1,3-benzotiazol-2-il)amino]-1,1'-

bifenil-4-il}carbonil) ciclopropan-carboxflico;

acido trans-2-{{4'-[(4,6-difluoro-1,3-benzotiazol-2-il)amino] -1,1'-

bifenil-4-1l}carbonil) ciclopropan-carboxflico;

cido tranas-2-{[4'-(1,3-benzotiagol-2-ilamino}-1,1'-bifenil-4-

illcarbonil}ciclobutan-carboxilico;

cido trans-2-({4'-[(6-metoxi-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-

4-il}carbonil) ciclobutan-carboxilico;

&cido trans-2-({4'-[(4-metil-1,3-benzotiazol-2-il)amino]-1,1'-bifenil-4-

il}carbonil) eciclobutan-carboxilico;

fcido trans-(1R,2R)-2- ({4'-[(6-1isopropil-1,3-benzotiazol-2-1i1)amino] -

1,1'-bifenil-4-il} carbonil)ciclopentan-carboxflico;

&cido trans-2-({4'-[({6-cloro-1,3-benzotiazol-2-il)amino]-3'-£fluoro-1,1"'-

bifenil-4-il}carbonil)ciclopentan-carboxflico;

dcido trans-2-({3'-fluoro-4'-[(6-metoxi-1,3-benzotiazol-2-il)amino] -

1,1'-bifenil-4-il} carbonil)ciclopentan-carbox{lico;

Acido trans-(1R,2R)-2- ({4'-[{6-cloro-1,3-benzotiazol-2-il)amino] -3'-

fluoro-1,1'-bifenil-4-il} carbonil)ciclopentan-carboxilico;

fcido trans- (1R, 2R) -2-{{3'-fluoro-4'-[(6-metoxi-1, 3-benzotiazol-2-

il)amino}-1,1'-bifenil-4-1i1} carbonil)eciclopentan-carboxflico;

&cido trans-2-{{4'-(1,3-benzotiazol-2-ilamino)-3'-fluoro-1,1'-bifenil-4-

illcarbonil} ciclopentan-carbaxflico;

dcldo trans-{1R,2R)-2-({4'-[(4,6-diflucro-1,3-benzotiazol-2-1i1) amino] -

3'-fluoro-1,1'-bifenil-4-11)carbonil)ciclopentan-carboxilico;
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dcido trans-(15,25)-2-({4'-[(4,6-difluoroc-1,3-benzotiazol-2-1i1)amino] -
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3'-fluoro-1,1'-bifenil-4-il}carbonil)ciclopentan-carboxilico;

dcido trans-{1R,2R)-2-[(3'-fluoro-4'-{[6- (trifluorometil)-1,3-

benzotiazol-2-illamino}-1,1'-bifenil-4-1l1)carbonil] ciclopentan-carboxilico;

&cido trans- (1R, 2R) -2- ({3'-fluoro-4'-[(5-£fluoro-1,3-benzotiazol-2-

il)amino]-1,1'-bifenil-4-il} carbonil)ciclopentan-carboxflico;

dcido trans-(1R,2R)-2-({3'-fluoro-4'-[(4-metil-1,3-benzotiazol-2-

il)amino] -1,1'-bifenil-4-il}carbonil)ciclopentan-carboxflico;

cido trans- (1R, 2R)-2-({4'-[({5-cloro-1, 3-benzotiazol-2-il)amino) -3'-

fluoro-1,1'-bifenil-4-11} carbonil)ciclopentan-carboxilico;

§cido trans- (1R, 2R) -2- ({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-

il)aminol -1,1'-bifenil-4-11} carbonil)ciclopentan-carboxflico;

dcido trans-{1R,2R) -2- ({3'-fluorc-4'-[(6-metil-1,3-benzotiazol-2-

il)amino] -1,1'-bifenil-4-il}carbonil)ciclopentan-carboxilico;

dcido trans-{1R,2R)-2-({4'-[(5,7-dimetil-1,3-benzotiazol-2-il)amino] -3'-

fluoro-1,1'-bifenil-4-1il}carbonil})ciclopentan-carboxflico;

dcido trans-(1R,2R) -2-({4'-[(5,7-difluoro-1,3-benzotiazol-2-1il1)amino] -

3'-fluoro-1,1'-bifenil-4-il} carbonil)ciclopentan-carboxflico;

&cldo trans- (1R, 2R) -2-[(3'-fluoro-4'-{[5- (trifluorometil) -1,3-

benzotiazol-2-il]amino}-1,1'-bifenil-4-1il1)carbonil)ciclopentan-carboxilico;

4cido trans- (1R, 2R) -2-[(3'-fluoro-4'-{ [6- (trifluorometoxi) -1, 3-

benzotiazol-2-illamino}-1,1'-bifenil-4-il)carbonil)ciclopentan-carboxilico;

dcido trans-2-({3'-fluoro-4'-[(6-metoxi-1,3-benzotiazol-2-il)amino] -

1,1'-bifenil-4-1i1} carbonil)ciclobutan-carboxilico;

dcldo trans-2-{[4'-(1,3-benzotiazol-2-ilamino)-3'-fluoro-1,1'-bifenil-4-

il}carbonil} ciclobutan-carboxilico;
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Acido trans-2-{[4'-(1,3-benzotlazol-2-ilamino)-3'-£fluoro-1,1'-bifenil-4-

illcarbonil} ciclopropan-carboxilico;

&cido trans-2- ({3'~fluoro-4'-[(6-metoxi-1,3-benzotiazol-2-11)amino) -

1,1'-bifenil-4-11} carbonil)ciclopropan-carbox{lico;

&cido trans- (1R, 2R) ~2- ({3'-fluoro-4'-[(6-isopropil-1,3-benzotiazol-2-

il)eminol-1,1'-bifenil-4~il}carbonil)ciclopentan-carboxilico;

&cido trang-2-({3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-11)amino] -

1,1'-bifenil-4-il}carbonil)ciclopentan-carboxilico;

&cido trang-2-[(3'-fluoro-4'-{ [6- (trifluorometil) -1, 3-benzotiazol-2-

il)amino}-1,1'-bifenil-4-il)carbonil] ciclopentan-carboxilico;

Scido 4-{4'-[{6-cloro-1,3-benzotiazol-2-il)amino] -3'-fluoro-1,1"'-

bifenil-4-11}-4-oxo-2-(2-feniletil)butanoico; y

&cido (1R, 2R) -2-[{3'-fluoro-4'-[(6-fluoro-1,3-benzotiazol-2-il)amino] -
bifenil-4-11} {(hidroxi)metil] ciclopentancarboxilico.

11.  Un compuesto de Formula (la)

en el cual
Qes 0, S, oNR®:

A es una ligadura seleccionada de

RE R’

PRy

enlacualpes 102
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. {CHa)m

" (CHan ¢

enlacuaimesOynes1,2 3,04,
0
mesiynesi,2,03,
y
en el cual dicha ligadura esté sustituida en forma opcional con uno o dos
grupos R®;
R' y R? se seleccionan en forma independiente de hidrégeno, halo, alquilo (C1-Ce),
y alcoxi (C4-Ce);
R® se selecciona de
hidrégeno,
alquilo (C4-Cé) sustituido en forma opcional con hidroxi,
y
fenilo sustituido en forma opcional con alquilo (C4-Cs), alcoxi (C1-Cs), 0 halo;
R* se selecciona de hidrégeno, nitro, y alquilo (C4-Ce);
o
R® y R* pueden, cuando se los toma junto con los &tomos de carbono a los cuales
estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta
dos sustituyentes seleccionados de
halo, alquilo (C4-Cs), alcoxi (C1-Cg), nitro, ciano, haloalquilo (C1-Ce),
haloalcoxi (C1-Ce). aminocarbonilo, alquil (C1-Cs)aminocarbonilo, bis[alquilo
(C4+-Ce)Jaminocarbonilo, aminosulfonilo, alquil (C4+-Cs) aminosulfonilo,
bis[alquilo (C+-Cs)laminosulfonilo, alquilcarbonilamino(C+-Cg), alquil {C1-Cg)
sulfonilamino, hidroxi-alquilaminocarbonilo{C2-Cs), 1-morfolinilcarbonilo, y 1-
piperidinilcarbonilo,
y
cuando dos de dichos sustituyentes del anillo de benceno son alquilo (C+-
Ce) y estan unidos a atomos de carbono adyacentes del anillo de benceno,
pueden unirse para formar un anillo carbociclico de 5-7 miembros;
R® es hidrdgeno o alquilo (C4-Ce);
R® es hidrégeno;
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R’ es hidrbgeno
o
alquilo (C4-Cs) sustituido en forma opcional con
alcoxi (C1-Cs),
bis[alquil (C1-Cs)Jamino
0
fenilo sustituido en forma opcional con halo, alquilo (C+-Cs), alcoxi
(C4-Csg), O ciano;
o
R®y R” son ambos alquilo (C-Ce);
o
R® y R’ pueden formar, junto con el 4tomo de carbono al cual estan unidos,,

un anitlo carbociclico de 3 a 5 miembros,

un anillo de 6 miembros representado por
W

9

en el cual W es CHz, C(CHa)z, O, NR?, S, 0 SO;;
R® es alquilo (Ci-Ce);

Yy
R® es hidrégeno o alquilo (Cy-Ce);

0 sus sales y ésteres farmacéuticos.

Un compuesto de Férmula (Ib)
Rs
el I
en el cual
Qes O, S, o NR*

A es una ligadura seleccionada de
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RS R’

Py

enlacualpes1o?2

. {CHan

" (CHn
enlacuailmesOynes1,2,3,04,
o
mesiynes1,203,

y

445.

en el cual dicha ligadura est4 sustituida en foorma opcional con uno o dos

grupos R%;

R'y R? se seleccionan en forma independiente de hidrégeno, halo, alquilo (C1-Ca).

y alcoxi (C4-Cg);
R? se selecciona de

hidrégeno,

alquilo (C4-Cg) sustituido en forma opcional con hidrox,

Y

fenilo sustituido en forma opcional con alquilo (C4-Cs), alcoxi (C4-Cs), 0 halo;

R* se selecciona de hidrégeno, nitro, y alquilo (C+-Ce);

0

R? y R* pueden, cuando se los toma junto con los 4tomos de carbono a los cuales

estan unidos, formar un anillo de benceno sustituido en forma opcional con hasta

dos sustituyentes seleccionados de

halo, alquilo (C+-Ce), alcoxi (C+-Cg), nitro, ciano, haloalquilo (C1-Ce),

haloalcoxi (C1-Cg), aminocarbonilo, alquil (C+-Cg)aminocarbonilo, bis[alquilo

(C+-Cs)Jaminocarbonilo, aminosulfonilo, alquil
bis[alquilo (C1-Cs)laminosuifonilo, (C1-Cs)alquilcarbonilamino,
alquil (C4-Csg) sulfonilamino, hidroxi-alquilaminocarbonilo(C2-Cs),
1-morfolinilcarbonilo, y 1-piperidinilcarbonilo,

(C+-Cs) aminosulfonilo,
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cuando dos de dichos sustituyentes del anillo de benceno son alquilo (Cs-
Cs) y estin unidos a 4tomos de carbono adyacentes del anillo de benceno,
pueden unirse para formar un anillo carboclclico de 5-7 miembros;
R® es hidrégeno o alquilo (C1-Ce);
R® es hidrégeno;
R’ es hidrégeno
o
alquilo (C4-Cs) sustituido en forma opcional con
alcoxi (C4-Ca),
bisfalquil (C1-Ca)lamino
o
fenilo sustituido en forma opcional con halo, alquilo (C1-:Ca). alcoxi
(C+-Cs), 0 ciano;
o
R®? y R son ambos alquilo (C1-Ce);
o
R®y R’ pueden formar, junto con el &tomo de carbono al cual estan unidos,

un anillo carbocidlico de 3 a 5 miembros,

un anilio de 6 miembros representado por
W.

o

L]

en el cual W es CHz, C(CH3)2, O, NR®, S, 0 SO3;
R® es alquilo (C1+-Ce);
Yy
R® es hidrégeno o alquilo (C1-Ca);
0 sus sales y ésteres farmacéuticos.
Una composicién farmacéutica que comprende una cantidad terap&éuticamence
efectiva de un compuesto de la reilvindicaciénm 1, o una sal o un éster
aceptables desde el punto de vista farmacéutico, en combinacién con un
vehiculo aceptable desde el punto de vista farmacéutico.

Una composicién farmacéutica que comprende una cantidad terapéuticamente
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efectiva de un compuesto de la reivindicacién 1, o una de sus sales o
uno de sus ésteres aceptables desde el punto de vista farmacéutico, en
combinacién con un vehiculo aceptable desde el punto de vista
farmacéutico y uno o mie agentes farmacéuticos.

La composicién farmacfutica de la reivindicacién 14, en el cual dicho
agente farmacéutico es un agente anti-ocbesidad seleccionado del grupo
formado por agonistas f-3, antagonistas CB-1, inhibidores del
neuropéptido Y5, supresores del apetito, e inhibidores de lipasa.

La composicién farmacfutica de la reivindicacién 14, en el cual dicho
agente farmacéutico ea un agente para el tratamiento de la diabetes
seleccionado del grupo formado por insulina, derivados de la insulina,
ligandos PPAR, f&rmacos de sulfonilurea, inhibidores de wo-glucoaidasa,
biguanidas, inhibidores de PTP-1B, inhibidores de DPP-IV, inhibidores de
11-beta-HED, GLP-1 y derivados de GLP-1, GIP y derivados de GIP, PACAP y
derivados de PACAP, y Becretina y derivados de secretina.

La composicién farmacéutica de la reivindicacién 14, en el cual dicho
agente farmac&utico es un agente para el tratamiento de trastornos
lipfdicos seleccionade del grupo formado por inhibidores de HMG-CoA,
&cido nicotinico, compuestos reductores de &cidos grasos, férmacos
reductores de lipidos, inhibidores de ACAT, secuestradores de bilis,
inhibidores de 1la recaptacién de &cido biliar, inhibidores del
transporte triglicérideos microsomales, y derivados de &cido fibrico.

La composiciSn farmacéutica de la reivindicacién 14, en el cual dicho
agente farmacéutico es un agente anti-hipertensivo seleccionado del
grupo formade por bloqueadores B, bloqueadores del canal de calcio,
diuréticos, inhibidores de renina, inhibidores de ACE, antagonistas del
receptor AT-1, antagonistas del receptor ET, y nitratos.

Una composicién farmacéutica que comprende una cantidad terapéuticamente
efectiva de un compuesto de la reivindicacién 8, 9, 10, 11, o 12, o una
sal o un éster aceptables desde el punto de vista farmacéutico, en
combinacién con un vehiculo aceptable desde el punto de vista
Earmacéutico.

Una composicién farmacéutica que comprende una cantidad terapéuticamente
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efectiva de un compuesto de la reilvindicacién 8, 9, 10, 11, o 12, o una
de Bus sales o uno de sus é&steres aceptables desede el punto de vista
farmac&utico, en combinacién con un vehicule aceptable desde el punto de
vista farmacéutico y uno o mAs agentes farmac&uticos.

Un método de tratamiento de la obesidad que comprende el paso de
administrar a un sujeto que lo necesita una cantidad terapéuticamente
efectiva de un compuesto de la relvindicacién 1 o una compopicién de la
reivindicacidén 13.

Un método de inducir la pérdida de peso que comprende el paso de
administrar a un sujeto que lo necesita una cantidad terapéuticamente
efectiva de un compuesto de la reivindieacién 1 o una composicién de la
reivindicacién 13.

Un método para prevenir el aumento de peso que comprende el paso de
administrar a un sujeto que lo necesita una cantidad terapéuticamente
efectiva de un compuesto de la reivindicacién 1 o una compoaicién de la
reivindicacién 13.

Un método de tratamiento de trastornos relacionados con la obesidad que
comprende el paso de administrar a un sujeto que lo necesita una
cantidad terapéuticamente efectiva de un compuesto de la reivindicacién
1 o una composicién de la reivindicacién 13.

El método de la reivindicacion 24, en el cual dicho trastomo relacionado con la
obesidad se selecciona del grupo formado por dislipidemia, colesterol, célculos
vesiculares, afeccion de la vesicula, gota, cancer, anormalidades menstruales,
infertilidad, ovarios poliquisticos, osteopatla degenerativa, apnea del suefio,
hipertrigliceridemia, Sindrome X, diabetes tipo 2, enfermedades
ateroesclerdticas, hiperipidemia, hipercolesteremia, niveles bajos de HODL,
hipertensiéon, enfermedad cardiovascular, enfermedad cardlaca coronaria,
arteriopatla coronaria, enfermedad cerebrovascular, accidente cerebrovascular,
y enfermedad de los vasos periféricos.

Un método de tratamiento de la obesidad que comprende el paso de administrar
a un sujeto que lo necesita una cantidad terapéuticamente efectiva de un
compuesto de la reivindicacibn 1 en combinacién con uno o méas agentes

farmacéuticos.

pad
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27.

28.

29.

30.

31.

32.

33.

34.

El método de la reivindicacién 26, en el cual el compuesto de la
reivindicaclén 1 y uno o mis agentes farmacéuticos se administran como
una formulacién de dosificacién farmacéutica unica.

Un método de tratamiento de la obesidad que comprende el paso de administrar
a un sujeto que lo necesita una cantidad terapéuticamente efectiva de una
composicion de la reivindicacion 14, 15, 16, 17, 0 18.

Un método de tratamiento de trastomos relacionados con la obesidad que
comprende el paso de administrar a un sujeto que fo necesita una cantidad
terapéuticamente efectiva de una composicién de la reivindicacion 14, 15, 16,
17,018.

Compuestos de acuerdo con la reivindicacién 1 para el tratamiento y/o la profilaxis
de ia obesidad y trastomos relacionados con la obesidad.

Medicamento que’ contiene por lo menos un compuesio de acuerdo con la
reivindicacién 1 en combinacién con por lo menos un vehiculo o excipiente
aceptable desde el punto de vista farmacéutico, farmacéuticamente seguro.

Uso de compuestos de acuerdo con la reivindicacién 1 para la fabricacién de un
medicamento para el tratamiento y/o la profilaxis de la obesidad y trastornos
relacionados con la obesidad.

Medicamentos de acuerdo con la relvindicacién 31 para el tratamiento y/o
la profilaxis de la obesidad.

Un proceso para la preparacién de un compuesto de Férmula (VIII) que
comprende los pasos de:

hacer reaccionar un compuesto de Férmula (II)

R 0
\\ A,COOR

=
(n
en el cual
R es hidrégenc o alquilo (C;~=C¢):
XeaCl, Br, o I; ¥
R' y A son como se los definié en la reivindicacién 1;
con un reactivo de éster de é&cido bérico para dar un compuesto de

Foérmula (X)

o]

R1
MKCOOR
(R'O)B” ~F
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en el cual
R es hidr6geno o alquilo (C;-Ce): ¥y
R' y A son como me los definis en la reivindicacién 1;

y acoplar el compuesto de F&rmula (X) con un compuesto de Férmula ({IX)

R R

en el cual
R, R, R', vy Q son como se los defini® en la reivindicacién 1;
en presencia de un catalizador de paladio, y en forma opcional en

presencla de una baee, para dar el compuesto de FSrmula (VIII)

en el cual
R es hidrégeno o alquilo (C,-Cy),
R', R R% R*, A, y Q son como se los defini6 en la reivindicacion 1.
35. El método de la reivindicacién 34, en el cual el reactivo de éster de acido bdrico
es pinacol borano y la base es carbonato de potasio.
p.: BAYER PHARMACEUTICALS CORPORATION
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RESUMEN
Esta invencién Be refiere a ciertos compuestos de &cido alquilarilico,

composiciones, y métodos para tratar o prevenir la ocbesidad y enfermedades

relacionadas.

FCC//ID-000065/WPC14125

Cns C-2005-00014055
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g e e e et s
A CLASSIFICATION OF SUBJIECT MATTER,
:  COTD 235/30; ASIK 31/4168

U.S, : S48/307.4; 514/393

Minkwom docomeniation searched (clasaification sysiem followed by clawsification symbals)

Docusmmiation searched athor than minkowen documetation (o the exinet that such documends are inciuded ln the Golde wewrched

Hectrople dats. bage enngulted during the fatermtional scarch (name of dua baga apd, where practicable, search terms used)
STN Datsbases Oxlins; FILE REG, FILE CAPLUS; BAST; WEST

C.  DOCUMENTS CONXIDERED TO BE RELEVANT

Ralevart 1o claim No.

Calegoxy * mummmmm.amwm
A U8 6,110,939 A (JANSIENS of al) 29 Angust 2000 (29.08.2000), cohunns 27-35 Table 8

"L"  docamest which may trow doukis ca aialmz) or whish ks cied

-ﬂhﬂuhd‘-h-l jrola By & atber special rwre {m
wpalfiedy

“0" dcomment relirring 10 e orl declomre, mw, sxbibkicn or pther mesn

Dmmmumunu-mumc. D Seo patestt famnily amex.

. [—-r——T ~[—— ] T [ ——

“A"  decmmmt dafiviay s prunrsl wais of ths ovt which b net combderd et puinsipls or thecry mdniying the brvection
of parsicaler ralpvapen o

*E-  amilar appiication or patet puihed o oy aftr the Ilemationsl (kg dam

doosoerss of pardeslar rulavescs; the clalmed lnwnfien cassnt b
cossldurnd novl o Exmrt b0 conslidecsd to loveive m fevengive nicy
L1 1 "i1 7'

dootrnest of pevdsier relevesce; t clslmod knveoths compst be
ousidared w lewive on lnvenii sy whes s domeet b
cxmhion] with s or mars iber nxh fcmat, sxh cxabbaibe
balng cirelons 1o » pacman sicfliod In e 1t

yehind o i el Mg ia o profiy |
dats and nct In caflict with the sppliontion bt clind to oulrrtend the

Datn of ths acnial completion of tho intarational search

l.:m- mﬁ.‘mwzw

01 Octobem 2004 {D1. 10.2004)

Nam and rwfling address of the ISA/US
Mall Stop FCY, Atin: [RASUR
Commtisslonsy for Faleats
P.0. Bex 1450
Alrmairia, Virginle 22113-1450

Facsholle No. (703) 305-3230

Jenet L Copplns A
Telephooe No. (SM) 272-1600

Form PCT/TSA/210 (seeond sheet) (Tamury 2004)



49,

INTERNATIONAL SEARCH REPORT PCT/US04/14036

Cootismation of Box II Reason 2:

In thees ciaima, the oumerous varisbles (e.3. R1-R9, A, Q, W, 1, m, p, eic), thelr vohmminons complex mesningy, their seezmingly
codless porrintions and combinations make it virtually impossibis to determine the £l ecopo and conmplsts mesning of the claimed
suhject nmtter. As presanted, the claimed subject mmtier cannnt be regarded as being & clewr and concise description for which
protection iy scught tnd ax mich the listed claims do not comply with the requirements of PCT articls 6. Thus it is hmpossibls to carty
out a mamingfal mwrch on mme. A search will be made on the finst discamahlo Invention in the elalms, whish Is the first noned

cexpound of claim 8.

Fonn PCT/ISA/210 (extra sheet) (Jamuary 2004)
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'ATENT COOPERATION TREATY PCT/US04/014036
From the INTBRNATIONAL BUREAU
PCT
NOTIFICATION CONCERNING GAEENMAN. J "
SUBMISSION OR TRANSMITTAL , Jeffrey, M.
OF PRIORITY DOCUMENT Bayer Pharmacatticals Corporation
400 Momgan Lane
West Haven, CT 085168
{PCT Adminisirative Instructions, Seclion 411) ETATS-UNIS D'AMERIQUE
Date of mailing {(dayimontivyear)
20 Septembar 2004 (29.09.2004)
Awusu;a‘;'-gc.!rm's Al refieence IMPORTANT NOTIFICATION
Inlernational application No. Intornational fling date (dayimonth/yaar)
PCTAUS04/014036 06 May 2004 (06.05.2004)
International publication duic [daymonthAear) Prlarity date fdowinonth/vear)
00 May 2003 (09.05.2003)
Applicam

BAYER PHARMACEUTICALS CORPORATION at al

L)

By mcans of this Form, which roplaccs any previonsly issued notification concaming submission ar transmittal of priorily documents, the
applicant is hareby notified of tho dalo of receipt by the Iniemnationul Buresu of Lho priodly docoment(s) relaling 10 all carlier
spplication(s) whose pricrity is claimed. Unlem otherwise indicated by the letters “NR”, in the right-hand column or by an asterisk
sppesring next o & date of receipt, the peioeity document concomed was smbmitted or transmitted ta the Intamstional Burean in

compliance with Rule 17.1¢a) or (b).

{¥f applicable) The letiers “NR" appearing in the right-hand column dencie » priority document which, gn the daig of mmiting of this
Form, bad nol yet been recelved by the Intarnational Buresu onder Ruole 17.1(s) or (b). Where, under Ruls 17.1(a), the priovity
document must be submitted by the applicant to the meaiving Office or the International Buresn, bat the spplicant falls 10 submit the
riority docament within the spplicable time limil onder that Rule, the aitantion of the applicant Is direcied 1o Rule 17.1(c) which
pruvides that no designaied Ofice may disrogand the pricrily claim concernod hofore giving the applicant an opportonily, upon enury into
the mational phase, to furnish the priority document within a time Hmit which is reasorsble under the circumstances.

{if applicabla)An sstesiuk (*) appoaring naxi to a tals of receipl, in the right-hand tolumn, dencios a priorily document yubmitfied or
Uransmitted (o ihe Interantional Burean but not in compliance with Rule 17.1(a) or (b) (the priority document was recelved aficr the
tme limit proseribed in Rulo 17.1(s) or the request o preparo and transmit the priority documont was submitied to the rocciving Office
aftor the applicable time 1imit under Rola 17.1(b)). Even though ths pricrity documant was not furnished in compliance with Rula 17.1(s)
or (b), the International Burean will novertheless transmit a copy of the document to the designated Offices, for their considerution. In case
such & copy is not aceepied by tho doaigaaicd Officc as the priority document, Rale 17.1(¢) providos that no dosignaied Office may
disregand the priority claim concemexd before giving the applicant an epportunity, upon entry into the national phass, 1o furnish the priority
document within a Eme limjt which is reasonable under the circomstances.

Eriorlly dolg Exiariiy spolicalion No, WE:I SOt Enw. s
09 May 2008 (09.05.2003) 60/400,819 us 10 August 2004 (19.08.2004)
The Intematianal Bureau of WIPO Autharized officar
M, chemin des Colombeites Cruz Juan

1211 Genova 20, Switzerland
Facsimile No. +41 22 338 89 65

Facsimile No. +41 22 740 14 35 Telephone No. 441 22 338 8239
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113

Original (for SUBMISSION )

44|

For receiving Office use only
International Application No.

intemnational Flling Date

g g t°

IName of recalving Office and “PCT
Intemational Appication”

04 Form - PCT/ROMO01 PCT Raquest
041 |Prepared Uning PCT-SAFE [EASY model
Verasion 3.50 (Build 0002.162)
05 Petition
undarsigned requests that the
presant Intermnational application be
processed according o the Patent
ccoperu'llon'l'_mly _
08 lloellhl\:ﬂu Office {specifiedbythe  |gnited States Patent and Trademark
upplicant) [oEfice (USPTO) (RO/US)
07  |Appiicant’s or sgent's file refarence |51 671 -PCT
1 [Titie of invantion PREPARATION AND USE OF ARYL ALKYL ACID
DERIVATIVES FOR THE TREATMENT OF OBESBSITY
I Applicant
-1 Thie person ia: applicant only
2 |Apolicant for all designated States except US
-4 me: BAYER PHARMACEUTICALS CORPORATION
15 |Address: 400 Morgan Lane
Weat -Haven, Connecticut 06516
United States of America
I8 State of nationality us
-7 State of residance 19f:]
1] Telephone No. (203) 812-6450
L) |F!=l'nlleN°- (203) 812-6459
-1 Applicant and/or Inventor
-1-1 8 person ls: applicant and inventor
n-1-2 cant for US only
i-1-4 [Neme (LAST, Firat) SMITH, Roger
n-1-5 ress: 65 Winterhill Road
Madlson, Connecticut 06443
United States of America
-1 |State of nationality ug
IIF1-7  |State of residence

U8




5181-PCT
213
PCT REQUEST
Oviginal (for SUBMISSION )
-2  [Applicant and/or Inventor
-2-1  [This person ba: applicant and inventor
0122 |Applicant for US only
24 |Name (LAST, First} CAMPBELL, Ann-Marie
W25 |[Address: 69 Lynn Drive
|[Monroe, Connecticut 06468
United States of America
26 |State of nationality us
l-2-7 |State of residence us
3 [Applicant and/or Inventor
ll-3-1 [This parson ls: applicant and inventor
32 |Applicant for U8 only
34 |Neme (LAST, Firsl) COISH, Philip
35 |Address: 548 Orange Street
Suite 401
New Haven, Connecticut 06511
United States of America
3-8 [Stete of nationallty CA
3-7 {(Stete of residence {17:]
T4 (Appiicantand/or inventor
ll-4-1° [This person ls: applicant and inventor
l-4-2 |Applicant for US only
l-4-4 |Name (LAST, Firat) DAI, Miao
45 |Address: 83-72 Daniels Street
Briarwood, New York 11435
United States of America
46 |State of nationaity CN
l-4-7 |State of residence o]:]
M3 [Applicant andior Inventor
5-1  |This person Is: applicant and inventor
52  |Applicant for US only
lIk5-4 |Name (LAST, Firet) JENKINS, Susan
lI-5-5 |Address: 50 Bolt Lane
Flﬂ.lford, Connecticut 06460
United States of America
li-58 |State of nationality us
ILS-7  |State of residence

us

442
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an3

PCT REQUEST
Original {for SLUBMISSION )

8  [Applicant andior Inventor

I-8-1  [This peraon ls: applicant and inventor

-8-2 |[Applcant for U8 only

-84 |Name (LAST, First) LOWE, Deresk

W-6-5 [Addrass: 31 Bittersweet Lane
Hamden, Connecticut 06518
United States of America

88 |State of nationalty Us

87 (Gtate of reskdance us

H7  [Applcant andior Inventor

ll-7-1  [This person ls: applicant and inventor

l-7-2  |[Applcant for U8 only

lIl-74  |Neme (LAST, First) |0'COMNOR, Stephen

-7-5 |Address: 977 Little Meadow Road
Guilford, Connecticut 06437
United States of America

I-7-8  |State of nationallty Us

l-7-r |State of residance us

@4 [Appiicant and/or Inventor

lli-8-1  [This person ls: applicant and inventor

l8-2 |Appicant for U8 only

&4  |Name (LAST, Firet) [8U, Ning

-85  |Address: 121 October Hill Road
Hamden, Connecticut 06518
wmitod Btates of America

ii-8-8  |Stwte of nationality o

i-8-7  [State of reskience [4]:]

N4 [Applicant and/or inventor

W-g-1 [This pereon is: applicant and inventor

2  |Applicant for U8 only

n-g-4 _erm(LAST. Firet) WANG, Gan

-85 |Address: 5 Cassella Drive
allingord, Connecticut 06492
United States of America

l-8-8 |State of nationafity oN

N8-7 |State of maidence us

F3
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464

413
PCT REQUEST
Original (for SUBMISSION )
10 [Applicant andfor inventor
I-10-1 [This pereon ls: applicant and inventor
I10-2 |Applicant for US only
I-10-4 |Neme (LAST, First) ZHANG, Mingbao
I-10-5 (Address: 75 Nyselius Place
Stamford, Connecticut 06905
United States of America
l-10-8 |State of nationality N
HHD-7 |Steta of residenca us
11 |Applicant andlor inventor
ll-11-1 [This parson Is: applicant and inventor
n-11-2 for U8 only
-11-4 {Name (LAST, First) ZHU, Leil
115 |Address: 101 Oak Ridge Lane
Milford, Connecticut 06460
United States of America
1I+11-8 |Sints of nationality us
l-11-7 |Siate of residence Lef:}
w1 nt or common represantative; or
address for correapondence
parson ldentifled balow la  hareby/
has baen appointed to act on bahalf of agent
the applicani{s) before the competent
Intemational Authorities ans:
IV-1-1 |Nama (LAST, First) GREENMAN, Jeffrey, M.
v-1-2  |Address: Bayer Pharmaceuticals Corporation
400 Morgan Lane
West Haven, Connecticut 06516
[United States of America
IV-1-3 [Telaphone No. (203) 812-6450
v-14 |FaﬂnllnNu. (203) 812-6459
V18  e-mal susan.pellegrino.b@bayer.com
IV-1-8 |Agents registration No. 26552
V2  |Additional agent(s) additional agent(s) with same address as
i first named agent
IVv-2-1  [Nama(s) GRAY,William, F.(31018); CHIU,Jerrie,
L. (41670); PELLEGRINO,Susan, M. (489%71))
SHIMEI,Barbara, A. (29861)
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Original (for SUBMISSION )

V-1

Vi1

Vi-1-1
V-2
V-3

Priority claim of eariler national
mpplication

Flling date

09 May 2003 (09.05.2003)
60/469,619
us

vi-2

International Ssarching Authority
Chosan

United States Patent and Trademark

Office (USPTO) (IBA/US)

Vil
Vi1

viii-2

Viii-3

ViiH4

VIS

|Daclarations

Number of dectarations

Daclamation as o the identity of the
inventor

Declaration as to the applicant's
entiiernant, as at the Intemnational filing
date, i apply for and be granted a
patant

Declaration aa to the applicant’s
entiismant, ss =i ths Intamational filing
date, o claim the pricrity of ths earller
appfication

Declaration of inventorship (only for the

purposas of the designation of the
United States of America)

Declamation as to non-prejudicial
cdisclosures or exceptions o lack of
novelty

46,
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6/13

Original {for SUBMISSION )

VE-4-1 |Declaration: Inventarship (only for
the purposas of the designation of
the United States of America)
Declaration of Inventorship (Rules
4.17(lv) and 51bla.1({a)v)) for the
purpoaas of the designation of the
United Statos of America:

I hereby declare that I believe I am the
original, first and sole (if only one
inventor is listed below) or joint (if
more than one inventor is listed below)
inventor of the subject matter which is
claimed and for which a patent is
sought.

This declaration i1s directed to the
international application of which it
forms a part (if filing declaration with
application).

I hereby declare that my residenca,
malling address, and citizenship are as
statad naxt to my name.

I hereby state that I have reviewed and
understand the contents of the above-
identified internmational application,
including the claims of said
application. I have identified in the
raquast of sald application, in
compliance with PCT Rule 4.10, any claim
to foreign priority, and I have
identified below, under the heading
*pPrior Applications®, by application
number, country or Member of the World
Trade Organization, day, month, and year
of filing, any application for a patent
or inventor's certificate filed in a
country other than the United States of
America, including any PCT international
application designating at least one
country other than the United States of
America, having a filing date before
that of the application on which foreigm
priority is claimed.

Viil-4-1- |Prior applications:
1

46¢.



46}

5161-PCT
™3
PCT REQUEST
Original (for SUBMISSION )
I hereby acknowledge the duty to
disclose information that is known by me
to ba material to patentabillity as
defined by 37 C.F.R. § 1.56, including
for continuation-in-part applications,
material information which became
available between the filing date of the
prior application and the PCT
international filing date of the
continuation-in-part application.
I hereby declare that all statements
made herein of my own knowledge are true
and that all statements made on
information and belief are believed to
be true; and further that these
statements were made with the knowledge
that willful false statements and the
like so made are punishable by fine or
imprisconment, or both, under Bection
1001 of Title 18 of the United States
Code and that such willful false
statements may jeopardize the validity
of the application or any patent issued
thereon.
‘1":"4'1‘ Neme (LAST, First) SMITH, Roger
Viil-4-1- |Residence:
12 (city and sither US Stato, I applicabe, adison, Connecticut
or country)
‘1’_';"4'1' Malling address: 65 Winterhill Road Madison, CT 06443
United States of America
Viii-4-1- |Cltizenship:
14 U8
Vili-4-1- [Imventor's Signature:
15 (if not conteined in the request, or if
declaration is comected or added under
Rule 26tar after the fiing of the
intarnationsd application. The signature
must be that of tha Imventor, not that of
agent)
Vilk4-1- |Date:
18 (of signeture which is not contalned In
request, or of tha deciaration that Is
comectad or added under Ruls 26ter
the filing of the International
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5161-PCT
a/M13
PCT REQUEST
Original {for SUBMISSION )

!:Hd- Name (LAST, First) CAMPBELL, Ann-Marie
Viil4-1- [Realdance:
22  |(city and either US State, If applicable, Monroe, Connecticut

or courry)
\zI_IIaI-H- Maillng address: 69 Lynn Drive Monroe, CT 06468 United

States of America

Viil-4-1- |Citizenship:
24 LH -]
Viil-4-1- linventor's Signature:
25 (i not contsined in the requast, or if

dectaration Is comected or added under

Rule 26tar after the flling of the

Intarnational application. The signature

must be that of the Inventor, not that of

agant)

Vill-4-1- |Date
28 (of aignature which ia not contained In

the request, or of the declamation that Is

correctad or added under Rule 26ter

aftar the fling of the intemational

appiication)
Viii-4-1-

Name (LAST, First) |co:sn, Philip

New Haven, Connecticut

32
counitry)
:_':'""'1‘ Maliing eddress: 548 Orange Street Suite 401 New Haven,
CT 06511 United SBStates of America
Viii-4-1- |Ciizanghip: |
34 CA
Viil-4-1- |inventor's Signature:
35 (If not contalned in the request, or if
Is comectad or added under

Rula 26ter after the fling of the

Imtemational applcation. The signature

must ba that of the Inventor, not that of

8gen) .

Viii-4-1- *
38 {of aignature which Is not contained In

requast, or of the declaration that la
comected or added under Rule 26ter
after the fling of the Intamational

eppication)




444
s

Rula 28ter after the filing of the
Intemational application. The aignature
must be that of tha Inventor, not that of

agent)

{of signature which Is not contalned In
the request, or of the daclaration that s
cormaciad or added under Ruje 26ter

5181-PCT
9/13
PCT REQUEST
Original (for GUBMISSION )
r|1|-4-1- Name (LAST, Firet) DAXI, Miao
Vili-4-1- |Reskdence:
a2 (clty and us W oppl ' Briarwood, New York
country)
: fg*‘-—‘- Maltng address 83-72 Daniels Street Brilarwood, NY 11435
United States of America
Vii-4-1- [Cltizenship: e |
4-4
Viil-4-1- |Inventor's Sighature:
4+5 (if not containad In tha request, or if
declaration |s commectsd or added under
Ruls 26ter after the fing of the
intamnational appiication. The signature
must be that of the Inventor, not that of
the agent)
ViiI-4-1- |Date
48 (of signature which Is not contuined in
the request, or of tha dectaration that Ia
cormected or added undar Rule 26ter
after tha fling of the International
Name (LAST, Flrat) JENKINS, Susan

Milford, Connecticut

50 Bolt Lane Milford, CT 06460 United

Btates of America
Us




10/13

Original {for SUBMISSION )

81
ViiH4-1- |Rasidence:
62 (city and elther US State, If applicable,

83

Vill-4-1- |Cltizanship:

a4

Vill-4-1- |inventor'a Signature:

85 (H not contalned In the request, or If
declaration Is comected or added under
Rule 26tar after the flling of the
intemational applicetion. The elgnaiure
must be that of the Invantor, not that of
the agent)

Viii-4-1- |Dats

a8 (of signature which |s not containad in

tha request, or of the declaration that is
comectad or added under Rule 26ter

LOWE, Derek
Hamden, Connecticut

31 Bittersweet Lane Hamden, CT 06518
United States of America

us

Vili-4-1-
72

Residence:
(city and aither US State, if applicable,
or country)
Vii-4-1- [Malling address:
73

Vii4-1-
T4
ViiH4-1-
5

Cliizanahip:

Inventor's Signature:

{if not contained In the request, or if
eciaration Is comreciad or added under
Ride 26ter after the filing of the
International appication. The signature
'muet be that of the Inventor, not that of
agent)

Date

{of signature which ls not containad In
the request, or of the declaration that i»
comecied or added under Rule 26ter

vili-4-1-
78

O'CONNOR, Stephen
Gullford, Connecticut

977 Little Meadow Road Guilford, CT
06437 United States of America

Us

430.
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11113
Originei (for SUBMISSION )

Resldence:
(city and elther US Sinte, if applicable,
or country)

Vii|-4-1- |Malling address:

83

Viit4-1- |Citizenship:

84

Viil-4-1- |inventor's Signature:

85 (W not containad In the request, or If
decieration ls cormected or added under
Rule 26ter after the fling of the
inmmatiowl applcation. The signahus
rmust be that of the Inventor, not that of

ugent)
Vili-4-1- |Date
& (af signature which Is not contained in

80, Ning
Hamden, Connecticut

United Btates of America
cN

121 October Hill Road Hamden,

CT 06518

Vili4-1- [Neme (LAST, Firat)
B-1
VHi-4-1- [Reaidence:

92 |(ctyand elther US State, If eppiicalie,

or courtry)

Viik4-1- [Malling address:

83

ViI-4-1- |Citizanship:

B4

Vill-4-1- |inventor’s Signature:

-5 {if not contalned In the request, or If
decinration ls cormected or added under
Rule 20ter after the fling of the
Intermational applcation. The signature
must be that of the iInvantor, not that of
the agent)

Vili-4-1- |Date

o-8 (of signature which Is not contained in

request, or of the declaration thet la
cormacted or added under Rufe 28ier
ufter tha filng of the intemational
appication)

[WANG, Gan
Wallingord, Connecticut

United Btates of America
CN

5 Cassella Drive Wallingord, CT 06492

43|
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Original (for SUBMISSION )
Vili-4-1- [Name (LAST, Firat)

1041

ZHANG, Mingbao

Viii-4-1- |Resldance:
102 |cy and ahhar US State, If pplicable, Stamford, Connecticut
or country)
¥|°|!3-4-1- Maliing address: 75 Nyselius Place Stamford, CT 06905
United Btates of Amaerica
Viil-4-1- |Citzanship: |
104 o
Viil-4-1- [invenior's Signature:
10-5 (i not contalned In the request, or Iif
deciaration is cormectad or added under
Rule 2fter after the fing of the
intsrationsl appiication. The signature
must be that of the Invanior, not that of
the agent)
Viik4-1- [Date
108  |(of wigneture which is not contained in
request, or of the declaration that la
corrected or added under Ruts 26ter
after the fling of the Intamational
applcation)
Viil-4-1- [Name (LAST, First) ZHU, Lei
111
Viil-4-1- [Residence:
112 |tcty e elther US Stats, If spplicable, Milford, Connecticut
courtry)
:I:I_I;M- Maling address: 101 Oak Ridge Lane Milford, CT 06460
United Btates of America
Vill-4-1- [Cltizenghip:
114 " hdd
Vii-4-1- [iInventor's Signature:
113 |{(¥not contalned bn the request, or f

Viik4-1-
11-8

daciaration Is corrected or added under
Rule 26ter after the Ming of the
intamational application. The signature
'must be that of the invantor, not that of
the agant)

Datn

{af signature which Is not contained in
request, or of the deciaration that ls
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1313
PCT REQUEST
Original (for GUBMISSION )

3 Check list number of sheets electronic file(s) attached
1%-1 Requast (iInchuding declarstion sheets) 13 v
Ix-2 IDolulplhn 161 -
X3 |Claims 23 -
Ix-4 Abstract 1
IX5 |Drawings 0 -
IX-7 TOTAL 198

Accompanying ltems paper document(s) atieched slectronic flle(s) attachad
IxX-8 Foo calculation shaet 7 -
X-8 lallglnnl separats power of attomey 7/ -
X-17 |PCT-SAFE physical media - 7/
IX-18 |[Figure of the drawings which should

accompany the abstract
X-20 |Langusge of flling of the Intsmnational |gng] 1 sh

application
X1 Signature of applicant, agent or

common rapressntative
X-1-2 |Name of signatory
X-1-3 |Capacily

FOR RECEIVING OFFICE USE ONLY
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