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DIVISION OF - ENG!A DE mnusmm Y COMERCIO
DIVISION DE NUEVAS CREACIONES SUPERINTEND

SUPERINTENDENCIA DE INDUSTRIA Y C %1 riin _mm_om

DC. 2020 NUECREACIONES
2007-05-07 16:08:55 Dap.
5':"1'1 PATENTEIYII ve: 379 FASENACIONALII
Act. 538 PETICION Fdlnl 2

Re.: Expediente No. 05 121.481
Fase Nacional Solicitud de Patente PCT
a nombre de
PURDUE PHARMA LP.
Cdédigo 011 — 379 - 538

En relacién con la solicitud contenida en el Expediente de la referencia y, en
particular, con la publicacién def eXtrqcto de la misma en la Gaceta de la

a efectuar el EXAMEN DE PATENTABILIDAD de g solicitud aqul contenida.

Para tal efecto, acomgafio el comprobante de pago
respectiva, ReciboNg/ 8 ¥, 35 ~§))

hor concepto de la tasa

De Usted Atentamé




RECIBO0 DE CAJA APLICADD AL EXPEDIENTE No.

-

SUPERINTENDENCIA DE INDUSTRIAY COMERCIO

DI

N

CREACIONES
. 2007-05-07 16:08:55 _Dep. 2020 NUE
g A OTERTEII Eve: 379 FASENACIONALI

Act. 538 PETICION

SUPERINTENDENCIA OE INDUSTRIA ¥ CUNERCIO

WIT : 0800174089-2

RECIBD OFICIAL DE CAOA ¢ 07 - 33,533
FECHA t HAYO 7 DE 2007

it CONSIGNACION e

DEPOSTTANTE TIPD PABD

BANCO CUENTA No. PASO FECKA PBD Vr. PAGO

CASTILLO GRAU Y ASOCIADOSCONSIGNACICN

BANCO POPULAR  050-00110-6 64176350  07/05/2007 1,328,900.00

i L 0ONCEPTOD HIN

CANT, RENTISTICO CONCEPTO TOTAL CONCEPTO
1 50005-01-01 SOLICITUDES 114 PIC CAP-II EXANEM DE PATENTIRILID 202,000.00
TOTAL 1 ¢ 202,000.00

SON:  DOSCIENTOS DS MIL PESOS

REGPOMSABLE :




'SUPER:NTENDENCIA

SOLICITUD ,
PATENTE DE INVENCION

PCT

EXPEDIENTE N° ‘2 : ; lém

TITULO: DERIVADOS SUSTITUIDOS DEL PIRROL

CLASIFICACION INTERNACIONAL:

SOLICITANTE: RANBAXY LABORATORIES LIMITED

DOMICILIO: NUEVA DELHI, INDIA

APODERADO: DAR!IO CARDENAS NAVAS 1/

" BOGOTA, D.C. __ ABlK 31/366 | 31/
coYP 203}/ 0 -0k -0

A3 (o¥er




PETITORIO

T 7T T meRIRNSTRIA ¥ TOMERCTD
Radicacions : 05121080 DD000000 Folios: 275
Fecha (2N9)y PODS-11-B3 17:30:47
Indnziria v Comerdo Tranite 2 001 PCT-PRTENT 279 FRSE MACT 411 PRESONTAC
% UPERINTEEFI bél\l é.llii m&iil 2000 MVISISN B WEWS CidACTONS

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT J
ENTRADA EN FASE NAGIONAL  20Q€ - 12 -30

@ SOLICITUD DE:
E Patente de Invencidn D Patsnte de Modslo de Utilidad

[_Icepituo| [[x "] capituio i

@ Nombre: = RANBAXY LABORATORIES LIMITED

IDENTIFICACION

. sou::_,r:;\m E | Direccion: 18, Nehru Place 110018 NewDehi, inaia  |C¢- L1 N7 [
Nacionalidad o Domicilio: NUEVA DELHI, INDIA ce [ otro [X]
Luger de Constitucién:  NUEVA DELHI, INDIA

Cual
Teléfono: 3123600 Fax: 3122410

E-mail: general@cardenasycardenas.com

Nombre: DARIO CARDENAS NAVAS IDENTIFICACION

Direcciébn: Carrera 7 No 71- 52 Torre B Piso 9 C.C. |Z| NIT D

Teléfono: 3123600 "Fax: 3122410 ce [] otro [_]

E-Mail: general@cardenasycardenas.com Cual
Nomero 17.068628 TP 1{.250
C.8.J.

Mohammad Salman
Jitendra Sattiger!

Yatendra Kumar

Ram Chander Aryan

Vikram Krishna Ramanathan
Anita Chugh

| INVENTOR(ES)
(72) . 12 Jackson Avenue, Princeton, NJ 08540, Estados Unldos de América
. N-323, Vijay Rattan Vihar, Sector -15-Il, Gurgaon-122 001, Haryana, India
, U-26/5, Phase-lll, DLF Qutab Enclave, Gurgaon-122 001, Haryana, India
Direccidn: . 1086, Sector-A, Pocket-A, Vasant Kunj, New Delhi-110 070, india
. C-103, Ambience lsland Apartments, NH 8, Gurgaon- 122 001, Haryana,
India
RA-36, Indarpuri, New Delh-110 012, India

HINDl;I

HINDU

. HINDU

Nacionalldad: . HINDU
. HINDl:J

HINDU

® PcT (89)

Solicitud Internacional No. PCT/ 1B2004/001761 Fecha Mayo 28, 2004
Publicacion Intemacional No. WQ 2004/106288AZ Fecha Diciembre 9, 2004

@ Thtulo(54):

DERIVADQOS SUSTITUIDOS DEL PIRROL

® Clasificaclén Intsmcln 1 7



‘N

Titulo: DERIVADOS SUSTITUIDOS DEL PIRROL ¢

I i 1)N° de Solici
@ Prioridad (33)Pals de Origen (32)Fecha (31)N° de Solicitud
! US.A. Mayo 30, 2003 10/449,418

| si[x] w~o[] |

@ Comprobante de Pago No.: 0% . a4 A Fecha Ngde o 29 2005

E Comprobante de pago de |a tasa de presentacion de la sollcitud.

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

D Poderes, si fuere el caso.

D Documento de cesion del Inventor al solicitante o a su causante. .
D Declaraciones |
E Copia de la solicitud intemacional. (Resumen, descripcidn, reivindicaciones, dibujos)

E Traduccién de Ia solicitud Intemacional al castellano. {(Resumen, descripcién, relvindicaciones, i
dibujos) |

Copia del examen preliminar intemacional efectuado por la Autoridad Internacional de Examen '
Preliminar (IPEA).

® ANEXOS
|

[] Traduccién del examen preliminer intemacional efectuado por la IPEA.
D De ser el caso, copia del contrato de acceso.

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

D De ser el caso, certificado de depdsito del material biolGgico.
[] Arte final 12x12.

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

|
D De ser el caso, modificaciones efectuadas a la solicitud intemacional. |
|

11 FIGURA CARACTERISTICA

|
| 12 Solicito fa Concesién de la patente,

NOMBRE: DARIE CAﬂENﬁL NAVAS U"{\ i

FIRMA:

1,250

C.S.J. | =2~

" C.C. 17.086.620 BTA TP.




SUPERINTENDENCIA DE INDUSTRIR ¥ COMERCIO

MIT = B800175089-2

RECIBO OFICIAL DE CAJA : 03 - ¥§1,1M
FECHA ¢ MOVIENBRE 29 DE 2003

.l"ﬂ CONSIGRACION 3351

DEPOSITANTE TIPO PAGD BANCD CUENTA No. PABO FECHA P8O Vr. PAGD
CARDENAS Y CARDENAS P.I. CONSIGMACION  BAMCO POPULAR  050-00110-& WU 2971172005 443,000.00

iy C O NCEPRPTDO I

CANT. RENTISTICO CONCEPTO T0TAL CONCEPTO
1 50005-01-01 SOLICITUDES 1 TRANITES DE S0L. DE PATENTE DE IN 443,000,060
TOTAL 1 $ #3,000.00

S0M:  CUATROCIENTUS CUARENTA Y TRES MIL PES0S

\:E\ nrﬁrc'\"\lllf% . g .
o ..| “le““u“ -

Juiu
RESPONSABLE : P
RECIE0 DE CAJA APLICADD AL EXPEDIENTE Mo._ D ERTVADOS SVSTITUINOS Y€l PIrROL.
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S POWER OF ATTORNEY

- n thé city of eL . on
the_12°*day of the month of ona thousand nine hundred, and
ninety nine (1998) before me, ‘Notary Public,
appeared of age, and domiclled
at . . @nd stated:
FIRST: That heishe acts In hisher capacly or__(mmg%kugag of
RANBAXY LABORATORIES LIMITED, a ccmpany legally tonetituted and
In existancs in accordance with the laws of INDIA. and

AW ] ] ]
" rrﬂ:t‘_ L LA -L

b Ne, Al DelL MIE B1 WSTION

LR T S B

domiciled at . —
it | v i Nahru ERace sy v 15818 e d1 e By Laws, documents

SECOND: That in such capacity he/she grants hereby speclal, ample and sufficient
Power of Attorney to DARIO CARDENAS-NAVAS and/or EDUARDO CARDENAS-
CABALLERO and/or BERNARDO P. CARDENAS-MARTINEZ y/o JAMES VALDIRI-
REYES and/or LUZ HELENA ADARVE-GOMEZ, registared lawyers of the fim
CARDENAS & CARDENAS-LAWYERS, domiciled at Carrera 7 No. 71-52, Torre B,
Plso 8 Bogota, D.C., Colombia, to cary before the corresponding Colomblan national
Offices and authorities the proceedings to obtain trademarks, patents, utily models,
Industrial drawings and designs, deposits of commercial names and ensigns, as well as
processing of renewals, assignments, change of namo or demiclie of the owner,
waivers and licenses of the same for which purposs they are empowered {o take
before sald authorities all necessary actions for the indicated purposes; ‘to file
applications, statements, clalms, formulate descriptions, amendments, oppuositions and
appeals; pay all taxes and installaments and make any other payments deiermnined by
law; to receive every documant and values issuing the mspective discharge; to fulfi
any other requirements and take, in general, every measums that they shal! deem
opportune for the defensa and pmitaction of dw Industria! Froperly of the company in
“the avent of iniringements, oppositions, proceedings for cancellation or annulment,
Imposition of fines, passing the antecadents to- the couits; they are ampowersd to
appear a& plaintif or defendant before the competent judgea, being entiled o transact,
submit to arbliration, walve, receive, resign, withdraw, appeal and all other legal
powers which may be necessary, and it is heraby declared ever since now valid and
good whatavar such attomeys do for its banefit, granting tham aiso power to substitute
this proxy and if necessary to revoke such substitutions.

THIRD: That for purposes of articles 597 and 543 of the Colombiun codeffit
the attomeys are empowersd to recaiva servica of notice a natEARth

mmldal attomeys.
SIGNS LABORATORIES \TD, ON
BY %—M

NOTARY PUBLIC

AUTHENTIGATED
AFTER EXECUTION GEFGRE MR
A D

NOTARY - 1““\‘“ .

NEW DELH! (INBIA} J‘
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The undersigned Notary Public certifies that Mr. __S. K - &7&&%1 o
appeared before me and signed the preceding document; that I know him personially and
I am certain that he has legal capacity to grant it; that Le is
CoMmPaNy SECRETARY of RANBAXY LABORATQRIES
LIMITED and is consequently authorized to grant such document; that the named
company exists and is organized under the laws of ____INDIA and is
domiciled in mm_;ﬂend that the act for which this document
is granted is included among those which constitute the corporate object of th: named

company.

T am certain of all these facts because I have examined the respective dicuments

consisting of PM%*&AM eﬁmﬁiﬂ_—j ~ ] g

é all of which I hereby

0. P. ABBOTT
Wﬁ NOTARY pu?:uc
. Patiala Hutee Courts
NOTARY PUBLIC (signature) = pDemni uNOLA)

lirued and ignedn . 120CT 1999
Dated * oW Lo s T T e
ST e W A L
oy P s Bosit
LA * - .
(LEGALIZATION BY COLOMBIAN CONSUL IS REQUIRED)
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HARYANA

[Under the Companias Act, 1856 (1 of 1858)]

" INTHE MATTEROF . ........ Ranbaxy Laboratories Private
Limited, Okhla, New Delhi
5] | hereby certify that . . ........... RANBAXY LABQRATORIES PRIVATE
E LIMITED ..... e whlch was originally Incorporated oft....... SIXTEENTH
...... day of . JUNE 1861 under the Compames Act, 1856 and under the

name Lepetit Flanbuy Laboratonn Private Limited, having duly pass

necessary special resolution passed on 26-6-1873 in terms of Section 21151
of Companies Act, 1956, the name of the said Company is this day changad
to Ranbaxy Laboratories Limited and this certificate is Issu it

Section 23(1) of the said Act.
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El suscrito CONSUL DE COLOMEIA &

CERTIFICA

1.  Quetuvo ala vista las pruebas de que RANBAXY LABORATORIES

LIMITED sociedad organizada y existente de conformidad con las

leyes __, domiciliada en existc
legalmente, y que actualmente ¢jerce su objeto social de acuerdo con las leyes del
respectivo pais. i

2, Que el sellor _, quian firmdi ol documento que precede
en su caréctaer de de dicha compafifa, ustd sutorizado para
reprasentaria en este acto y otorgar el documanto. Y Y

CONSUL

ATTESTED TRUE COPY

DELHE (INDIA)
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Conswlado de Colombia

SNuova Dolhe

No. 41/99

LA SUSCRITA EMBAJADORA ENCARGADA DE FUNCIONES
CONSULARES ANTE LA EMBAJADA DE COLOMBIA EN NUEVA DELHI,
INDIA, VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS

INTERESADOS
CERTIFICA:

QUE EL SENOR KISHAN SWARUP, FUNCIONARIO CONSULAR DEL
MINISTERIO DE RELACIONES EXTERIORES DE INDIA, QUIEN
AUTENTICO LA FIRMA DEL SENOR S.K PATAWARI, FIRMANTE DEL
PRESENTE PODER, EJERCIA EN LA FECHA LAS FUNCIONES
INDICADAS Y SU FIRMA CORRESPONDE A LA REGISTRADA EN ESTE
CONSULADO; QUE LA COMPANIA " RANBAXY LABORATORIES
LIMITED" ESTA CONSTITUIDA DE ACUERDO CON LAS LEYES DE LA
INDIA' Y CUMPLE SU OBJETO CONFORME A LAS MISMAS.
DOMICILIADA EN DELHI INDIA; QUE EL SENOR S.K PATAWARI, EN SU
CARACTER DE SECRETARIO DE LA COMPANIA Y REPRESENTANTE
LEGAL DE LA EMPRESA MENCIONADA, ESTA FACULTADO PARA
FIRMAR EL PRESENTE DOCUMENTO.

DADO EN NUEVA DELHI A LOS TRECE (12) DIAS DEL' MES DE
OCTUBRE DE MIL NOVECIENTOS NOVENTA Y NUEVE (1 .998).

ooClaneDac

MARIA CLARA BETANCUR
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- TRADUCCION OFICIAL No.99/170 de un documento escrito en inglés, el cual

para su ldentificacion se sella con el sello del traductor al tiempo con la presents.
Esta traduccién ha sido preparada por Hilda Aguilera de Piedrahita traductora e
intérprete oficlal debideaments reconocida por el Ministerio de Relaciones
Exteriores y autorizada por el Ministerio de Justicia y del Derecho, por resolucién
numero 323 de 1980.

(Se traduce un Poder otorgado por la compafila RANBAXY LABORATORIES
LIMITED, ante Notario Ptblico de Nueva Delhi, India, y el respectivo certificado
notarial (sociedad) todos eacritos en inglés.)

PODER COLOMBIA
En ia ciudad de Nueva Delhl, el dia 12 de Octubre de mil novecisntos noventa y
. . . LAY
nueve (1999), ante mi,____, Notario Piblico, comparaa%ffﬁ,mayor de edad, y
oo 3

domiciliado en ____, y manifestd:

PRIMERO: Que obra en su calidad de S«
Ay Tou

LABORATORIES LIMITED, compafila % “"\

Deihi, 110 019 india, segin lo evidencian sus bt

examinado.

SEGUNDO: que en tal calidad otorga por el prasente poder especial amplio y
suficente a DARIO CARDENAS-NAVAS y/o EDUARDO CARDENAS
CABALLERO, y/fo BERNARDO P. CARDENAS-MARTINEZ, y/o JAMES VALDIRI-
REYES y/o LUZ HELENA ADARVE-GOMEZ , abogados registrados de la firma

1
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- CARDENAS & CARDENAS Abogados, domiciliada en la Camera 7 No. 71-52,

Torre B, Piso 9, Santafé de Bogotd D.C., Colombia para llevar a cabo ante las
correspondientes Oficinas nacionales y autoridades colombianas los trémites para
obtener marcas, patentes, modelos de utilidad, dibujos y diseflos industriales,
depdsitos de nombres comerciales y ensefias asi como pama tramitar
renovaciones, cesiones, cambios de nombre o domicilio del propietario, renuncias
y licencias de los mismos para cuyo fin estan facultados para realizar ante dichas
autoridades todas las acciones necesarias para los fines indicados; para presentar
solictudes,  declaraciones, reivindicaciones, formular  descripciones,
modificaciones, oposiciones, desistimientos y apelaciones; pagar todos los

impuestos y cuotas y hacer cualesqguiera otros pagos que Iaﬁygdetetmine; recibir

e
5
cualesquiera otros requisitos y tomar en g‘e? "‘é';-'i'r:;“-;ﬂ e

P
e oL

oportunas para la defensa y proteccién de fa E/opiadad it

facultados para comparecer en calidad de demandante o0 demindado ante los

jueces competentes, ter-\drén derecho de transar, someterse a arbitraje, renunciar,
recibir, desistir, apelar y todas las demés facultades legales que puedan
requerirse, y por el presente se declara desde ahora valido y satisfactorio lo que
dichos abogados hagan en nuestro beneficio, otorgandoles también poder para

sustituir este poder y si fuere necesario para revocar tales sustituciones.

TERCERO: que para fines de los articulos 587 y 543 del Cédigo Colombiano de

2
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- Comercio, los abogados estén facultados para recibir notificacionss y pera

designar apoderados judiciales y extrajudiciales.

Suscrito en RANBAXY LABORATORIES LTD. EI_______.
Por (Fdo.) S. K Patwari Secretario de la Compafiia
Notario Pblico (Firma)

(A ser legalizado ante el Cénsul Colombianc)

(SELLO A TINTA DE LA CAMARA DE COMERCIO E INDUSTRIA)

(SELLO A TINTA DE RANBAXY LABORATORIES LTD.)

(SELLO A TINTA CERTIFICANDO POR PARTE DE LA CAMARA DE COMERCIO
E INDUSTRIA, NUEVA DELHI)

(SELLO NOTARIAL A TINTA O.P. ABBOT, NOTARIO, A DELHI,
CERTIFICADO DE COPIA FIEL)

Octubre, 1999

El suscrito Notario Piiblico certifica que S.K. PATAWARI, compareck
suscribié ol documento que antecede; qus lo @»&?&j@ﬁ% ante
seguro de que tiene la facultad legal para otorgario; que es el Secrets
Compallla de RANBAXY LABORATORIES LIMITED. y estd en consecuencia
sutorizado para otorgar dicho documento; que la mencionada compafifa existe y
estd consiituida bajo las leyes de India, y su domicilio es 19 Nehru Place, Nueva
Delhi, 110 019 india, y que of acto para el cual se otorga este documento estd
incluido entre los que constituyen el objeto social de dicha compaiila.

Estoy seguro de estos hechos por haber examinado los respectivos documento
de los cuales consta el poder firmado por Ranbaxy Laboratories Ltd., de todo lo
cual doy fe.
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. (Firmado), NOTARIO PUBLICO

Dado y firmado en
(SELLO NOTARIAL A TINTA O.P. ABBOT, NOTARIO, NUEVA DELHI) (Firmado)
12 de Octubre de 1999

(SELLO A TINTA DE RANBAXY LABORATORIES LTD.)

(Se requiere legalizacién por el Cénsul Colombiano)

(SELLO NOTARIAL A TINTA O.P. ABBOT, NOTARIO, NUEVA DELHI)

(SELLO A TINTA DE LA CAMARA DE COMERCIO E INDUSTRIA)

(SELLO A TINTA CERTIFICANDO POR PARTE DE LA CAMARA DE COMERCIO
E INDUSTRIA, NUEVA DELH])

(SELLO NOTARIAL A TINTA O.P. ABBOT, NOTARIO, NUEVA DELHI,
CERTIFICADO DE COPIA FIEL) a

POR CAMBIO DE NOMBRE
EN LA OFICINA DEL REGISTRADOR DE COMPARNIAS, DELH! Y HARYANA
[Bejo la Ley de Compaiias, 1956 (1 de 1956)]
BAJO EL ASUNTO DE Ranbaxy Laboratorias Private Limited, Okhla, Nueva Delhi
Por el presente certifico que RANBAXY LABORATORIES PRIVATE LIMITED que
fue originaimente constituida el Dieciseis de Junio, 1961, bajo la Ley de

4
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- Compafiias, y bajo el nombre Lepetit Ranbaxy Laboratories Private Limited,

habiendo debidaments tramitado la resolucion especial presentada e 26-9-1973
en los términcs de la Seccidn 21/31 de la Ley de Compaiilas, 1956, el nombre de
dicha compafiia es camblade hoy a Ranbaxy Laboratories limited y este
certificado se expide de conformidad con lae Seccion 23(1) de dicha Ley.

Dado bajo mi fima en NUEVA DELH! hoy 27 de Septiembre de 1973 (Mil

- Novecientos Setenta y Tres).

(Sello Pre-impreso de! Registrador de Compafilas, Nueva Delhi)
Por. Firmedo

(Selio A tinta de la Cédmara de Comercio e Industria, Nueva Delhi)
Sd/-

(R.K. Jain)

Regisirador Asistente de Compafiias
DELHI & HARYANA

(Sello de la Cémara de Comercio & Industria, Octubre 1

(Selio Notarial a Tinta)
(Sello Notarial de Autenticidad, Firmado, llegible, Notario Publico)

(FIRMA Y SELLO A TINTA DE KISHAN SWARUP, FUNCIONARIO CONSULAR
DEL MINISTERIO DE RELACIONES EXTERIORES DE INDIA)

En espaflol, certificado No. 1021/99 por el Consulado de Colombia en Nueva
Dethi. Pagado e! impuesto de Timbre y Derechos Consulares por valor de
US$22.00.
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- Legalizacién de la firma del Cénsul ol Jefe de Legalizaciones del Ministerio de

Relaciones Exteriores, No. 367151 del 19 de Octubre de 1999.

En Espaiiol, Certificacién No. 41/99 por la Embajadora Encargada de Funciones
Consulares de Colombia en Nueva Delhi, de fecha 12 de Octubre de 1999.
Pagados el impuesto de timbre y derechos consulares por US$107.00.

Legalizacién de la firma de la Embajadora Encargada de Funciones Consulare/
por el Jefe de Legalizaciones del Ministerio de Relaciones Exteriores, No. 166455

del 15 de Mayo del 2000.
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ASSIGNMENT OF RIGHTS, TITLE AND INTEREST IN INVENTION

This is an Assignment ol the lollowing rights, title and interest (check all that apply):
¥ _ United Slales of America rights, litle and interest in the invention

v Indian rights, title and interest in the invention

_v_ Foreign (non-Indian, non-United States) rights, litle and interest in the

invention
United States Patent Application Serial No.
Date of Execution: Date of Filing:

United States Provisional Patent Application Serial No.

United States. Patcnt No(s).
v _International (PCT) Patent Application Serial No. PCT/IB2004/001761

Other (specily)

Title of the Invention:

SUBSTITUTED PYRROLE DERIVATIVES

Inventors (assignors)

Name Address

P-2/19, Phase - I
Mohammad SALMAN DLF Qutab Enclave

Gurgaon, Haryana 122001 India

IGE '

v K U-26/5, Phase - I
atendra KUMAR DLF Qutab Enclave

Gurgaon, Haryana 122001 India

Ram Chander ARYAN 1086, Sector — A, Pocket - A
Vasant Kunj
New Delhi, Delhi 110070 India

Vikram Krishna RAMANATHAN C-103, Ambience Island Apartments, NH-8
Gurgaon, Haryana 122001 India

ita C RA-38, Inderpuri
Anita CHUGH New Delhi, Dethi 110012_India
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Assignee

Name Address

Ranbaxy Laboratories Limited 19, Nehru Place
New Delhi — 110018, India

Whercas, we, the above-identified Inventors, have invented ceriain new and
useful improvements in the Invention identilied above and described in the above-
identified patent application(s) and/or pateni(s) (hereinafter referred to as “Invention™);

And, whereas we desire to assign our above-identified rights, title and interest in
the Invention to the above-identified Assignce;

Now, this indenturc witnesseth, that for good and valuable consideration, the
receipl of which is hereby acknowledged;

We hereby assign, sell and transfer our above-identified rights, title and interest in
said Invention, said application(s) identified above, including any divisions,
continuations, and continuations-in-part thereof, and in and to any and all Letters Patent
of the United States, and countries foreign thereto, which may be granted or have granted
for said Invention, and in and to any and al) reissues and reexaminations thereol, and in
and 10 any and all priority rights, Convention rights, treaty rights, and other benefits
accruing or to accrue (o us with respect to the filing of applications for patents or securing
of patents in the United States and countries foreign thereto, unto said Assignec;

We hereby covenant that the rights and property conveyed by this Assignment are
free and clear of any encumbrance, and that we have [ull right to convey the rights and
property as cxpresscd herein;

And we hereby authorize and request the Commissioner of Patents and Trade-
marks Lo issue any United States Leuters Patent which may issue for said Invention, and
any other patent-issuing authority to issue any such Letters Patent which may issue for
said Invention, directly 1o said Assignee, as assignee of the whole right, title and interest
therelo;
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And we further agree to sign and executc all necessary and lawful {uture
documents, including applications for foreign patents, for filing divisions, continuations
and continuations-in-part ol said application for patent, and/or, for obtaining any reissues
or reexaminations of any Letters Patent which may be granted for the aforesaid Invention,
as the Assignee or its Designee(s) may from {ime to time require and prepare at its own
expense.

And we further agree, when requested, without further charge to Assignee but at
ils expense, 1o communicate lo Assignee or its representatives all facts known to us
regarding the aforesaid Invention and improvements, testify in any legal proceeding, sign
all papers. make all rightful oaths or declarations, and gencrally perform all acts, which
may be necessary, desirable or convenient, to aid Assignee in securing, maintaining and
cnforcing patents for the aforesaid inventions and improvements in the atoresaid
countries, and for vesting title thercto in Assignee.

Invenlors® Signatures

Name Signature Datc
Mohammad SALMAN Fue 11,0y
Jitendra SATTIGERI Jun 3,00
Yatendra KUMAR Tune ) ) Y
Ram Chander ARYAN Juat {0220
Vikram Krishna RAMANATHAN i Rowmouallim.  Sur 11,2004
Anita CHUGH e 5 ooy
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SUBSTITUTED PYRROLE DERIVATIVES

Field of the Invention

The present inveation relates to substituted pyrrole derivatives, which can be used
a8 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors.

Compounds disclosed herein can function as cholesterol lowering agents and can
be used for the treatment of cholesterol-related digeases and related symptoms. Processes
for the preperation of disclosed compounds are provided, as well as pharmaceutical
compositions containing the disclosed compounds, and methods of treating cholesterol-
related discases and rolated symptoms.

f the tion

Cardiovascular dissase and its associated maladies, dysfunctions and camplications
are a principal cause of disability and the chief canse of death. QOne gpecific factor
significantly contributing to this pathophysiologic proceu is atherosclerosis, which has
been generally recognized as the leading henlth care problafn both with respect to
mortality and health care costs.

Atherosclerosis is characterized by the deposition of fatty substances, primarily
cholesterol, regulting in plaque formation on the imner surface of the arterial wall and
degenerative change to the arteries.

It is now well established that cardiovasculer disorders including myocardial
infarction, coronary heart digease, hypertension and hypotension, cerebrovascular
disorders including stroke, cercbral thrombosis and memory loss due to stroke; peripheral
vascular disease and intestinal infarction are caused by blockage of arteries and arterioles
by atherosclerotic plaque. Atherosclerotic plaque formation is multi-factorial in its
production. Hypercholesterolemin, especially elevated levels of low-density lipoprotein
cholesterol (LDL), is an important rigk factor for atherosclerosis and arteriosclerosis and
associated diseases.

The HMG-CoA reductase inhibitors (statins) have been used in reducing blood
levels of LDL cholesterol. Cholesterol is produced via the mevalonic acid pathway.
Reducing the formation of mevalonic acid, a precursor to cholesterol, leads to a
correspording decrease in hepatic cholesterol biosynthesis with a reduction in the cellular
pool of cholesterol.

-1-
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U. S. Patent No. 4,681,893 assigned to Wamer-Lambert, discloses certain trans-6-
[2-(3-,0r 4-carbacxamido-substituted pyrrole-1-yDalkyl]-4-hydroxypyran-2-ones and the
corresponding ring-opened hydroxy acide derived therefrom, including trans(+)-5-(4-
fluorophenyl)-2.(1-methylethyl)-N,4-diphenyi-1-[2-tetrahydro-4-hydroxy-6-oxo-2H-
pyran-2-yl)ethyl}-1H-pyrrole-3-carboxamide, which are inhibitors of 3-hydroxy-3-
methylglutaryl-coenzyme A reductase (HMG-CoA), en important coenzyme catalyzing
the intracellular synthesis of cholesterol.

U. S. Patent No. 5,273,995 assigned to Wamer Lambert, relates to the optically
pure (R, R) form of the ring-opened acid of traus-5-(4-fluorophenyl)-2-(1-methylethyl-
N, 4-diphenyl-1-[2-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethylj-1H-pyrrole-3-
carboxamide that is [R-(R*, R*)}-2-(4-fluorophenyl)-B,5-dihydroxy-5-(1-methylethyl)-3-
phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-1-heptanoic acid, pharmaceutically
acceptable salts thereof, specifically its calcium salt (Atorvastatin, Lipitor®), which is
currently being used for the treatment of hypercholesterolemia. '

U. S. Patent No, 5,385,929 discloges certain pheayl hydroxy derivatives of the

compounds disclosed in U. 8. 5,273,995, and that such phenyl hydroxy derivatives are
also active as the inhibitors of the biosynthesis of cholesterol.

Summary of the Invention

The present invention relates to subatituted pyrrole derivatives, which can be used
as 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, and
processes for the synthesis of these compounds. These compounds show utility in
inhibiting HMG-CoA rexductase, among the key rate limiting stopa in the biosynthetic
pathway of cholesterol formation. Thercfore, these compounds hold promise for the
treatment of hypercholesterolemia and hyperlipidemia

Pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diasterecisomers, metabolites,
prodrugs or N-oxides of these compounds having the same type of activity are also
provided.

Pharmaceutical composition containing the compounds, and which may also
contain pharmaceutically acceptable carriers or diluents, which can be used for the
treatment of cholesterol-related disease or related symptoms thereof are also provided.

-2-
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Other aspects will be set forth in the accompanying description which follows and
in the part will be apparent from the description or may be learnt by the practice of the
in#mﬁm.

In accordance with another aspect, there is provided a method for treating a
memmal suffering from cholesterol related disease, diabetes and related disease,
cerebrovascular disease or cardiovascular disease, comprising administering to a mammal
a therapeutically effective amount of compounds disclosed herein.

The compounds of the present invention can be used for treating arteriosclerosis,
atherosclerosis, hypercholesterolemia, hyperlipidemia, hyperlipoproteinemia,
hypertriglyceridemia, hypertension, stroke, ischemia, endothelium dysfunction, peripheral
vascular disease, peripheral arterial diseass, coronary heart diseass, myocardial infarction,
cerebral infarction, myocandial microvascular discase, dernentia, Alzheimer’s disease,
osteoporosis and/or osteopenis, angina or resterosis.

In accordance with one aspect, there is provided a compound having the structure
of Fornmla I,

Formula !

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, prodrugs,
metabolites, polymorphs, tautomers, racemates, pure enantiomers, diastereoisomers or N-
oxides wherein

R, can be C,-Cg, Cs-Cs;, or optionally substituted phenyl (wherein up to three substituents
are independently selected from halogens, C,-Cq alkyl, cyano, or C,-C; perfluoroalkyl);
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R; can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl. or optionally substituted amino, wherein up to
two amino substituents are independently selected from Ci-Cs alkyl, C3-Cg cycloalkyl,

acetyl, or sulfonamide);
|

Rj can be optionally substituted C,-Cs alkyl or C;-Cg cycloalkyl (wherein substituents are
independently selected from halogens, hydroxyl, C;-C; alkoxy and Protected hydroxyl);

R; can also be -NRgRy, wherein Rg and Ry are optionally substituted C,-Cgalkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxy, C,-C; alkoxy and
protected hydroxyl),

R4can be

N—Rg

—{

wherein Ry and R are independently hydrogen, C)-Cs alkyl or C;-Cy cycloalicyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from halogens,
cyano, optionally substituted C,-Cg alkyl (wherein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (W‘hﬁ'ﬂi]ll up to two substituents are independently selected from SO;Rj5,
COR;3, or CONHR;, wherein R; is C;-Cgalkyl or aryl), or acetyl, triflucromethyl, or C,-Cg
alkoxycarbonyl, or Ry and R¢ together form a 5-7 membered ring with one or more
optional heteroatoms wherein the hetero atom(s) are independently selected from nitrogen,
oxygen and sulfur,

or Ry can be an optionally substituted mono-, bi- or tricyclic heterocyele having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents are independently selected from
halogens, hydroxy, protected hydroxyl, C,-C3 alkoxy, cyano, C,-Cs perfluoroalkyl, C,~-Cs
alkyl or C3-Cs cycloalkyl, aryl or optionally substituted aralkyl wherein the substituents
are independently selected from halogens, hydroxy, protected hydroxyl, C;-C;s alkoxy,
cyano, or C;-C; perfluoroalkyl,

and the pharmaceutically acceptable salts, tautorers, racemates, pure enantiomers or
diastereoisomers, and solvates of the compounds of Formula I,

-4-
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with the proviso that R; is phenyl only when (1) Rs or Rg is C3-Ce cycloalky! or phenyl
substituted with acetyl, alkyl, eycloalkyl, hydroxyalkyl, alkylsulfonamido, acetamido or
(2) when Ry and Rg together form a 5-7 membered ring with or without one or more
heteroatoms wherein the hetero atom(s) are selected from nitrogen, oxygen and sulfur-or
(3) when Rs or Ry is aralkyl optionally substituted with halogens, cyano, C-Cs alkyl, Cy-
Cehalogenated alkyl or (4) when Ry i8 optionally substituted mono-, bi- or tricyclic
heterocycle having one or more hetero atom{s) (wherein the optional substituents are
independently selected from halogens, hydroxy, protected hydroxyl, C;-C; alkoxy, cyano,
perfluoroalkyl of one to three carbon atoms, C,-Cg alkyl, C;-Cg cycloalkyl, aryl, or
optionally substituted aralkyl (wherein the aralky] substituents are independently selected
from halogens, hydroxy, protected hydroxyl, C;-C alkoxy, cyano, or C(-Cs
perfluoroalkyl)).

In accordance with another aspect, there are provided cmnpoundahsvingthn
struchure of Formula Ib,

g Y
. ‘R )
' R

R

Formula Ib

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, tautomers,
racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites, prodrugs or N-
oxides wherein

R, can be C,-Cs alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/ere selected from halogens, C,-Cs alkyl, cyano and C;-Cy perflucroalkyl);
R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino);
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Rj3 can be optionally substituted C;-Cg alkyl or C3-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected
hydroxyl); Rs can also be -NRgR; wherein Rg and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy,
and protected hydroxyl);

R, can be acetyl, C;-C; alkaxycarbonyl, optionally substituted C;-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRy [wherein Ry is selected from alkyl,
aralkyl, SO;Ry, CORg or CONHRy, CSNHR; (wherein Ry is G)-Csalkyl, aryl or araliyl)];
R, can also be -COR ;g (wherein Rypis selected from hydroxyl and ~NRyyR; (wherein Ry,
and R;; are independently selected from hydrogen, -alkyl, aryl, C;-C; cycloalkyl,
heterocyclyl, aralkyi and Ry, and Ryz together form 5-7 memboéred ring with one or more
optional heteroatom(s) wherein the heteroatom(s) is/are independently selected from
nitrogen, oxygen and sulphur);

R; can be hydrogen, C,-Cs alkyl or C;-Cs cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C,-Cg
alkyl (wherein the substituents are independently ‘selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, triflucromethy! and C;-Ce
alkoxycarbonyl.

Inoneputicularumbodimu_:t.tha‘eampmvided compounds of Formula Th,

CS""NJ;‘
N—Y
R

R

R

Formnula Ib

their pharmaceutically acceptable salis, pharmaceutically acceptable solvates, tautomers,
racernates, polymorphs, pure enantiomers, diasterecisomers, metabolites, prodrugs or N-
oxides wherein

" /\/t/?{\/ﬁ\m « _/7

CH
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Ry, Ry, Ry and Ry are as defined earlier;

Ry can be NHR, [wherein Ry is selected from aralkyl, CONHR, (wherein R, is aralkyl);
CSNHRj (wherein Ry is C,-Cs alkyl, aryl or aralkyl)]; -CORo (Wherein Ryois selected
from hydroxyl and —-NRy;R;; (wherein Ry; and Ry; are independently selocted from
hydrogen, alkyl, aryl, Cy-C; cycloslkyl, aralkyl and Ry, and Ry; together form 5-7
membered ring with one or more optional heteroatomn(s) wherein the heteroatom(s) is/are
independently selected from nitrogen, oxygen and sulphur);

In yet another particular embodiment, there are provided compounds of

Formula Tb,
R, '
-~ N—Y
. R
R
Ré Formula Ib

their pharmeceutically acceptable salts, pharmaceutically acceptable solvates, tautomers,
racemates, polymorphs, pure enantiomers, diastereoisormers, metabolites, prodrugs or N-
oxides wherein

Ris Ry, R; and Ry can be 4-fluorophenyl, phenyl, isopropyl and hydrogen, respectively;

R; can be C,-C; alkoxycarbonyl, optionally substituted Cy-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRy [wherein Ry is selected from SO;R,,
CORy or CONHRy (wherein Ry is methyl or phenyl)]
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In accordance with further aspect, there are provided intermediates having the

structure of Formula XIX,
L0
R

o
Formula XIX

wherein

R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino;

R; can be optionally substituted C;-Cs alkyl or C;-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkaxy, and protected
hydroxyl); R can also be -NRsR7 wherein Rg and Ry are optionally substituted C,-Cs alkyl
(wherein the optional substitueni(s) is/are selected from halogens, hydroxyl, C,-Cs alkoxy,

and protected hydroxyl).
In accordance with third aspect, there are provided intermediates having the structure of

Formula XX,
R ' ({U
R

R
Formula XX

wherein

R; can be C,-C; alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cgalkyl, cyano and C,-C; perfluoroalkyl);
R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino;

R; can be optionally substituted C;-Cq alkyl or C3-Cs cycloalkyl (wherein the
substitnent(s) is/are sclected from halogens, hydroxyl, C,-C; alkoxy, and protected
hydroxyl); Rj can also be -NR¢R; wherein Rg and Ry are optionally substituted C,-Cj alkyl

w
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(wherein the optional substituent(s) is/are selectsd from halogens, hydroxyl, C;-C; alkoxy,
and protected hydroxyl).
[n accordance with fourth aspect, there are provided intermediates having the structure of

@A%;Q\fu

Formula X3

wherein

R can be C,-C; alkyl, C3-Cs cycloalkyl, or opﬁm substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cg alkyl, cyano and C,-C; perfluoroalkyl);
R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino;

R, can be optionally substituted C;-Cs alkyl or C;-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C-C; alkoxy, and protected
hydroxyl); R can also be -NRsR7 wherein Rg and Ry are optionally substituted C;-Cy alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy,
and protected hydroxyl). !
In'accordance with fifth aspect, there are provided intermediates having the structure of

W
Ri
R

Formula XXM
wherein

R; can be C;-Cg alkyl, C3-C¢ cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, Ci-Cg alkyl, cyano and C)-Cj perfluoroalkyl);

-9.
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R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino;

Rj can be optionally substituted C,-Cg alkyl or Cy-Cg cycloalky] (wherein the
substituent(s) is/are selectsd from halogens, hydroxyl, Ci-C; alkoxy, and protected
hydroxyl); Rs can also be -NRgR7 wherein Rg and R, are optionally substituted Cy-Cs alkyl

(wherein the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy,

and protected hydroxyl).

As used herein the term “alkyl”, unless otherwise defined, refers to straight or
branched chain hydrocarbon of from 1 to 10 carbon atom(s). Examples of alkyl include,
but are not limited to, methyl, ethyl, n-propyl, isopropyl, butyl, octyl, and the like.

Alkyl may optionally be substituted with halogen, hydroxy, protacted hydroxyl,
C,-C; alkoxy, optionally substituted amino and Cy-Cg alkoxycarbonyl.

!

As used herein the term “optionally substituted amino”, unless otherwise defined,
refers to NR4Ry5 wherein R4 and Rys are independently selected from hydrogen, alkyl,
aryl, aralkyl, Cy-C; cycloalkyl, SO:R 6 COR;¢, CONHR,¢ and CSNHR;¢ (wherein R4 is
C,-Cealkyl, ary] or aralkyl).

As used herein the term “protected hydroxyl™ refers to a hydroxy moiety protected
by a group R7 wherein Ry, is selected from alkyl, cycloalkyl, aralkyl, aryl, {CH;),OR 3
(wherein Rz is selected from alkyl, cycloalkyl, aralkyl, aryl and o represents an integer
from 1 to 6), COR1s, CSR19, CONHR;9 and CSNHR, g (wherein R, is selocted from alkyl,
aryl, aralkyl and heterocyclyl). Examples of protected hydroxyl include, but are not
limited to, -OCHj;, -OC;Hj, -O-n-propyl, -O-i-propyl, -O-cyclopropyl, -O-CH;0CH,, -O-
cyclopentyl, -O-cyclohexyl, -O-benzyl, -O-chlorobenzyl, -O-methoxybenzyl, -O-phenyl, -
O-chloropheayl, -O-COCHj, -O-COC;zHj, -0-CObenzyl, -O-COphenyl, -O-COpyridiny], -
0O-CONHphenyl, -O-CONHpyridinyl, -O~CONH-octyl, -O-CSNHphenyl, and the like.

As used herein the term “aralkyl” refers to (CHz)»aryl wherein n is en integer from
1to 6.

As used herein the term “aryl”, unless otherwise defined, refers to an aromatic
radical having 6 to 14 carbon atoms. Examples of aryl include, but are not limited to,
phenyl, napthyl, anthryl and biphenyl, and the like.

-10-
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As used herein the term “heterocyclyl” refers to non-aromatic, aromatic or
aromatic fused with non-aromatic ring system having one or more hetaroatom (s) in either
the aromshcor the non-sromatic part wherein the said hetero atom (s) is/ are selected from
the group comprising of nitrogen, sulphur and oxygen and the ring system includes mono,
bi or tricyclic. Bxamples of heterocycles include, but not imited to, benzoxazinyl,
benzthiazinyl, benzimidazolyl, benzofuranyl, carbazolyl, Indolyl, indolinyl, oxazolyl,
phenoxazinyl, pyridyl and phenothjazinyl, and the like,

The said aryl or heterocyclyl may optionally be substituted with one or more

substituent(s) independently selected from halogen, hydroxy, nitro, cyano, alkyl, aryl,
alkoxy, thicalkyl, cycloalkoxy, optionally substituted amino.

In accordance with yet another aspect, there are provided processes for the
preparation of the compounds described herein.

In accordance with another aspect, thare is provided a method for treating a
mammal suffering from cholesterol related disease, diabetes and related disease,
cerebrovascular disease or cardiovascular disease, comprising administering to a mammal
a therapeutically effective amount of compounds disclosed herein.

The compounds of the present invention can be used for treating arteriosclerosis,
atherosclerosis, hypercholesteroiemia, hyperlipidernia, hyperlipoproteinemia,
hypertriglyceridemia, hypertension, stroke, ischemia, endothelium dysfunction, peripheral
vascular disease, peripharal arterial disease, coronary heart disease, myocardial infarction,
cerobral infarction, myocardial microvascular dizsease, dementia, Alzheimer’s disease,
osteoporosis and/or osteopenia, angina or resterosis.

Deailed Deseription of the Iventi

The compounds described herain may be prepared by techniques well
known in the art and familiar to the average synthetic organic chemist. In addition, the
compounds of the pregent invention may be prepared by the following reaction ssquences
as depicted in Schemes I, In, Tb, I, IIs, III, Ila, and IV. Further compounds which can be
useful for treatment of these diseases, and methods for making such compounds, are
disclosed in copending United States Patent Application Serial No. 10/448,770 filed
30 May, 2003, entitled “Substituted Pyrrole Derivatives,” and PCT Application No.
PCT/IB2004/____filed entitled “Substituted Pyrrole Derivatives” which
applications are incarporated herein in their entirety.

-11-
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SCHEME [

The compound of Formuia XII can be prepared according to Scheme L.
Accordingly, a compound of Formula T is reacted with a compound of Formula 111,
wherein Ra, Rs and Rg are as defined earlier, to give a compound of Formula IV which on
reaction with 2 compound of Formula V (wherein R; is a8 defined earlier) gives a
compound of Formula VI, which on treatment with a compound of Formula VI (wherein
R, is as defined earlier) yields a compound of Formula VIII, which on further reaction
with a compound of Formula IX gives a compound of Formula X, which on hydrolysis
gives a compound of Formula XI, which can then be further converted to hemicalcium
salt.

The reaction of & compound of Formula IT with 8 compound of Formuls III to give
a compound of Formula IV can be carried out in a nonpolar solvent, such as xylens or .
toluene. The reaction of a compound of Formula II with a compound of Formula IIT can be
carried out in the presence of an organic base, such as triethylamine, pyridine or 1,2-
ethylenediamine, The reaction of a compound of Formula IV with an aldehyde of Formula
V to give a compound of Formula VI can be carried out in a nonpolar solvent such as
hexane, heptane, dichloromethane or toluene or mixture(s) thereof. The reaction of a
compound of Formula IV with an aldehyde of Formula V can be carried out in the
presence of an organic base such as piperidine, pyridine or p-alanine and an organic acid
such 28 glacial acetic acid or benzoic acid, The reaction of a compound of Formula VI
with an aldehyde of Formula VII to give 8 compound of Formula VIII can be carried out
in the presence of a suitable catalyst, such a8 sodium cyanide, 3-ethyl-5- (2-hydroxyethyl)-
4-methyl thiazolium bromide or 3-benzyl-5- (2-hydroxyethyl}-4-methyl thiszolium
chloride, in a solvent free condition or in an alcoholic solvent, such as methanol, ethanol,
propanol or isapropanol. The reaction of a compound of Formula VI with an aldehyde of
Formula VII can be carried out in the presence of an organic base, such as triethylamine or
pyridine.

The reaction of 8 compound of Formula VIII with a compound of Formula IX to
give a compoungd of Formula X can be carried out in a nonpolar solvent, such as xylens,
toluene hexane, heptane, tetrahydrofuran, or a mixture thereof in a suitable ratio. The
reaction of a compound of Farmula VIII with a compound of Formula X can be carried
out in the presence of an organic acid, such as pivalic acid or p-toluene sulfonic acid.

-13.



WO 2004/106299 PCT/1B2004/001761

The conversion of a compound of Formula X to a compound of Formuls X] can be
carried out in & two-step manner, involving an injtial acid-catalysed cleavage of ketal,
followed by base-catelysed hydrolysis of the tert-butyl ester. The acid can be a mineral
nc.ifi, such as hydrochloric acid. The cleavage of ketal can be carried out by any other

5 cleavage method known in the prior art. The base can be an organic base, such as lithium
hydroxide, sodium hydroxide or potasaium hydroxide.

The compound of Formula XI can be converted into its corresponding hemi
caicium salt by following procedures well-known to a person ordinary skiiled in the art.
The hemi calcium salts of compound of Formula XI can also be prepared from the

10 corresponding Iactones form of Formula XT by following procedures well-known in the
art

-14-
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SCHEME Ia

The compound of Formula X VII can be prepared according to Scheme Ia.
Accordingly, a compound of Formula XIW (that is, Formula X wherein Re=H and

Re= —Ole"' prepared according to Scheme I) is hydrolyzed to.give & compound of
Formula XTV which, on reduction, gives a compound of Formula XV, which on
hydrolysis gives a compound of Formula XVT, which can then be firther converted to
hemi calcium salt.

The hydrolysis of a compound of Formula X1 to give a compound of Formula
XIV can be carried out in a polar solvent, such as tetrahydrofuran, dioxane, methanol,
ethanol or mixture(s) thareof. The hydrolysis of a compound of Formula XTII can be
carried out in the presence of an inorganic base such as lithium hydroxide, sodium
hydroxide or potassium hydroxide.

The reduction of a compound of Farraula XIV to give a compound of Formula XV
can be carried out in the presence. of iodine and a reducing agent, such as sodium
borohydride or borane dimethylsulphide in an organic solvent, such as tetrahydrofuran,
dioxane or diethylether,

The conversion of a compound of Formula XV {0 a compound of Formula XVI is
carried out in a two-step mammer, involving an initial acid-catalyzed cleavage of ketal,
followed by base-catalyzed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method kmown in the prior art. The base can be an inorganic base, such as
lithium hydroxide, sodium hydroxide or potassinm hydroxide.

The compound of Formula X VI can be converted into its corresponding hemi
calcium salt by following procedures well-known to & person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XVI can also be prepared from the
corresponding lactone form of Formula XVI by following procedures well-known in the
art,
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SCHEME Ib

The compound of Formula XIIb can be prepared according to Scheme Ib.
Accordingly, a compound of Formula II is reacted with a compound of Formula ITIb,
wherein R3, R4 and R are as defined earlier, to give a compound of Formula IVb which on
reaction with a compound of Formula V (wherein R; is as defined earlier) gives a
compound of Formula VIb, which on treatment with a compound of Formmul VII
(wherein R, is 8s defined earlier) yields a compound of Formula VIIIb, which on firther
reaction with a compound of Formula IX gives a compound of Formula Xb, which on
hydrolysis gives 2 compound of Formula,XIb, which can then be further converted to
hemicalcinm salt.

The reaction of 8 compound of Fornmla II with a compound of Formula b to
give a compound of Formula IVb can be carried out in an aromatic solvent, such as xylene
or toluene. The reaction of a compound of Formula II with a compound of Formula IIIb
can be carried out in the presence of an organic base, such as triethylamine, pyridine or
1,2-ethylenediamine.

The reaction of a compound of Formula IVb with an aldehyde of Formula V to
give a compound of Formula VIb can be carried out in a hydrocarbon solvent, such as
hexane, heptans, or halogenated solvent, such as d.u:hlorom&mn. or aromatic solvent,
such as toluene, or mixture thereof The reaction of a compound of Formula IVb with an
aldshyde of Formnula V can be carried out in the presence of an orgamic base such as
piperidine, pyridine or 3-alanine and an orgenic acidsuch'lsslacinlaceﬁcacidorbmzoic
acid.

The reaction of a compound of Formula VIb with an aldehyde of Formula VII to
give a compound of Formula VIIIb can be carried out in the presence of a suitable catalyst,
such as sodium cyanide, 3-ethyl-5- (2-hydroxyethyl)-4-methy] thiazolium bromide or 3-
benzyl-5- (2-hydroxyethyl)-4-methyl thiazolium chlorids, in a solvent free condition or in
an alcoholic solvent, such as methanol, sthanol, propanol or isopropanol or ethers, such as
dioxam or tetrahydrofuran. The reaction of & compound of Formula VIb with an aldehyde
of Formula VII can be carried out in the presence of an organic base, such as triethylamine
or pyridine.

-18-
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The reaction of & compound of Formula VIITh with 2 compound of Formula IX to
give & compound of Formula Xb can be carried out in & solvent, such as xylene, toluene,
hexane, heptuns, tetrahydrofuran, or a mixture thereof in a suitable ratio. The reaction of a
compound of Formula VIIIb with a compound of Formula IX can be carried out in the
presence of an organic acid, such as pivalic acid or p-toluene sulfonic acid.

The conversion of a compound of Formula Xb to a compound of Formula XIb can
be carried out in a two-step manner, involving an initial acid-catalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric scid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, such as
lithium hydroxide, sodium hydroxide or polassium hydroxide.

The compound of Formpla XIb can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XIb can also be prepared from the
corresponding lactones form of Formula XIb by following procedures well-known in the
art,

-19-



WO 2004/106299 PCT/1B2004/001761
. Scherme H
/L/l Formula V
& (\O o > & O/\O
Formula XVIN R
Formula XIX
RCHD
Formula VI

R
Formula XX XX
%\m
R
R
Formula XTI

Formula XII [Hem] calcium salt]

3t



10

15

20

30

38

WO 2004/106299 PCT/1IB2004/001761

SCHEME I

The compotmd of Formula XII can also be prepared according to Scheme IT.
Accordingly, a compound of Formula XVTII is reacted with a compound of Formula V to
give a compound of Pormula XIX (wherein R; and R; are a8 defined earlier in Scheme I)
which on reaction with a compound of Forpmla VII (wherein R, is a8 defined earlier)
gives a compound of Formula XX, which on treatment with & compound of Formmla X
yields a compound of Formula XXI, which on debenzylation gives a compound of
Formula XXII, which on

(a) conversion to corresponding acid chloride followed by reaction with an amine
of Formula ITI (Path a) or

(b) reaction with an amine of Formula III in the presence of a coupling agent (Path
b), gives a compound of Formula X, which on hydrolysis gives a compound of Formula
X1, which can be further converted to hemicalcium salt of Formula XI by following the
procedure well known in the art, ! '

The reaction of a campound of Formula XVIII with an aldehyde of Formula V to
give a compound of Formula XIX can be carried out in a nonpolar solvent, such as xylene,
toluens, heptane, hexane or dichlaromethane or mixture thereof The reaction of a
compound of Formula X VIII with a gompoml'd of Formula V can be carried out in the
presence of an organic base, such as tricthylamine, pyridine, piperidine or p-alanine and
an organic acid such as glacial acetic acid or benzoic acid. i

‘The reaction of a2 compound of Formula XTX with an aldshyde of Formula VII to
give a compound of Formula XX can be camried out in a polar solvent, such as an alcoholic
solvent, for example, methanol, ethanol, propanol or isopropanol. The reaction of a
compound of Formmla XIX with an aldehyde of Formula VII can be carried out in the
presence of an organic base, such as triethylamine or pyridine. The reaction of a
compound of Formula XIX with an aldehyda of Formula VII to give a compound of
Formula XX can be carried out in the presence of a catalyst, such as sodium cyanide, 3-
ethyl-5- (2-hydroxysthyl)-4-methy! thiszolium bromids or 3-benzyl-5- (2-hydroxyethyl)-
4-methyl thiazolium chloride.

The reaction of & compound of Formnla XX with an amine of Formula IX to give a
compound of Formula XXI can be carried out in the presence of an acid, such as pivalic
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amdmdp—tolumemlfumcmdmanmpol:rmlvmtlunhuhﬁme,hq:uns,toluemor
tetrahydrofuran.

, The debenzylation of a compound of Formula XX1 to give a compound of Formula
XXTI can be carried out in the presence of a catalyst, such as palladium on carbon and
hydrogen, in a polar solvent, such as methano], ethano], propanol or dioxane.

The conversion of compound of Formula XX to its corresponding acid chloride
(Path a) can be carried cut with any suitable chlorinating agent, such as oxalyl chloride, in
a nonpolar golvent, such as benzens, dichloromethans, tetrahydrofuran, toluene or xylene,
followed by reaction with an amine of Formula ITI to give a compound of Formula X, ina

. nonpolar solvent, such as benzene, and in the presence of an organic base, such as

triethylamine or pyridine.

Reaction of compound of Formula XXII with an amine of Formula III to give a
compound of Formula X can be carried out in the presence of a coupling agent (Path b),
such as O-benzotriazol-1-yl-N,N,N',N'-tetramethy] uronium hexafluocrophosphate
(HBTU), bis(2-oxo-3-oxazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(DCC), 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetraflucrohorate (TBTU),
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or
carbonyldiimidazole (CDI) in & polar solvent, such as dlmethylfurm:mldﬂ, and an organic
base, such as diisopropylethyl
gmine,

The conversion of a compound of Farmula X to 8 compound of Formula XI can be
carried out in a two-step manner, involving an initial acid-catalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, for example,
lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XI can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinery skilled in the art.
The hemi calcium salts of compound of Formula XI can also be prepared from the
carresponding lactone form of Formula XI by following procedures well-known in the art.
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SCHEME IIa

The compound of Formula XVIa can be prepared according to Scheme IIa.
Accordingly, a compound of Formule X1lla (thai is, Formula Xa wherein Ry=H and R4=
-COOCHS,, prepared according to Scheme I) is hydrolyzed to give a compound of Formula
XIVa, which on further hydrolysis gives a compound of Formula XVa, which can then be
converted to disodium salt,

The conversion of compounds of Formula XN to compounds of Formula XVa
can be carried ont in a two-step mamner, involving an initial acid-catalyzed cleavage of
ketal, followed by base-catalyzed hydralysis of the methyl and tert-butyl ester. The acid
can be a mineral acid, such as hydrochloric acid. The cleavage of ketal can be carried out
by any other cleavage method known in the prior art. The base can be an inorganic base,
such as lithium hidroxide, sodinm hydroxide or potassium hydroxids,

The compound of Formula XVa can be converted into its corresponding disodium
salt by following procedures well-known to a person ordinary sgkilled in the art.

ql



WO 2004/106299 PCT/IB2004/001761
Scheme III
OH
NH,
Formula XXIIT
0
R{
R
. Fermmula X001

| (o]

Formmla 20O0VI

[Pormula I wherein Ry = E:Ij:?/ - f~v11)t¢IL

|

Formula XXVTI [Hor calchun salf]

-25-

Yt



10

15

20

WO 2004/106299 PCT/1B2004001761

SCHEME Il

The compound of Formula XXV1I can be prepared according to Scheme III.
Amidoxime (prepared as per procedure described in J. Med. Chem., 45:944 (2002) end J,
Med. Chem., 292174 (1986)) of Formula XXIII on coupling with a compound of Formula
XX1I (prepared following the steps of Scheme II) gives a compound of Formula XXIV,
which on cyclisation in diglyme gives a compound of Farmula XXV, which on hydrolysis
gives a compound of Formula XXVI, which can be farther converted to its hemi caleium
salt.

The coupling olf compound of Formula XXIIT with 2 compound of Formula XXII
can be carried out in the presence of N, N'-carbonyldiimidazole in an organic solvent, such
as tetrahydrofuran, dioxane or ether.

The cyclisation of compound of Formmla XXTV can be carried out in diglyme to
give a compound of Formula XXV,

The conversion of a compound of Formula XXV to a compound of Formula XXVI
can bo camed out in a two-step manner, involving an initial acid-catalyzed cleavage of
ketal, followed by base-catalyzed hydrolygis of the tert-butyl ester. The acidcanbea
mineral acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any
other cleavage method Imown in the prior art. The base can be an inorganic base, for
example, lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XXV1 can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary akilled in the art.
The hemi calcium salts of compound of Formula XXV] can also be prepared from the

corresponding lactone form of Farmula XXV1 by following procedures well-known in the
art,

-26 -



WO 2004/106299 PCT/1B200:4/001761
Scheme III
S =
—
nae e
- Formuls XIX
llﬂnw

YRV S
L
' Farmuly [b wheedn v o /\ftvrui;

-27-

uy

S



10

15

20

25

30

Y5
WO 2004/106299 PCT/IB2004/01761

SCHEME Illa

The compound of Formula X1a can also be prepared according to Scheme IIa.
Accordingly, a compound of Fonmula XVTII ia reacted with a compound of Formula V to
give a compound of Formula XTX (wherein R; and R; are as defined earlier) which on
reaction with a compound of Formula VII (wherein R, is as defined earlier) gives a
compound of Formula XX, which on treatment with & compound of Formula IX yields &
compotnd of Farmula XX, which on debenzylation gives a compound of Formula XXII,
which on .

' (2) conversion to comresponding acid chloride followed by reaction with an amine
of Formula ITIa (Path &) or )

(b) reaction with an amine of Formula IIa in the presence of a coupling agent
(Path b) gives a compound of Formula Xa, which on hydrolysis gives a campound of
Formula XIe, which can be further converted to hemi calcium salt of Formula XIa by
following the procedure well known in the art.

The reaction of a compound of Formula XVIII with an aldehyde of Formula V to
give a compound of Formula XIX can be carried out in & hydrocarbon solvent, such s
hexane or heptane, or halogensated solvent, such as dichloromethane, or aromatic solvent,
such as toluene or xylene, or mixture thareof. The reaction of a compound of Formula
XVII with a compound of Formula V can be carried out in the presence of an organic
base, such as triethylamine, pyridine, piperidine or p-alanine and an organic acid such as
glacial acetic acid or benzoic acid.

The reaction of & compound of Farmula XIX with an aldehyde of Formula VII to
give a compound of Formula XX can be carried out in a polar solvent, such as an alcoholic
solvent, for example, methanol, ethanol, propanol or isopropanol. The reaction of a
compound of Formula XIX with an aldehyde of Formula VII can be carried out in the
presence of en organic base, such as triethylamine or pyridine. The reaction of a
compound of Formula XIX with an aldehyde of Formula VII to give a compound of
Formula XX cen be carried out in the presence of a catalyst, such as sodium cyanide, 3-
othyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromids or 3-benzyl-5- (2-hydroxyethyl)-
4-methyl thiazolium chloride.

The reaction of a compound of Formmla XX with an amine of Formula IX to give a
compound of Formula XXI can be carried out in the presence of an acid, such as pivalic
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acid and p-toluene nulfonic;. acid in a hydrocarbon solvent, such as hexane or heptans, or
aromatic solvent, such as toluene, or ether, such as tetrehydrofuran or mixture thereof.

The debenzylation of a compound of Formula XXI to give a compound of Formula
XX1I can be carried out in the presence of a catalyst, such as palladium on carbon and
hydrogen, in a polar solvent, such as alcoholic solvent, for example, methanol, ethanol or
propenol, or ether solvent, for example, dioxane.

The conversion of compound of Formmula XXI1 to its corresponding acid chloride
(Path a) can be carried out with sny suitable chlorinating agent, such as oxalyl chloride or
thionyl chloride, in an sromatic solvent, such as benzene, toluene or xylene, or
halogenated solvent, such as dichloromethane, or ether, such as tetrahydrofiiran, followed
by reaction with an amine of Formula ITIa to give a compound of Formula Xa, in an
aromatic solvent, such as benzene, and in the presence of an organic base, such as
triethylamine or pyridine.

Reaction of compound of Formula XXII with an amine of Formula ITfa to give a
compoundofFormuth(puﬂib)canbecarriedoutinﬂmpménce of a coupling agent,
such as O-benzotriazol-1-yl-N,N,N',N'-tstramethyl uronium hexafluorophosphate
(HBTU), bis(2-0x0-3-oxazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(DCC), 2«1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium tetrafluarobarate (TBTU),
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or
carbonyldiimidazole (CDI) in a polar solvent, such es dimethylformemide, and an organic
base, such as diisopropylethylamine.

The converaion of & compound of Farnula Xa to a compound of Formula XIa can
be carried out in a two-step manner, involving an initial acid-cetalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The ;acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, for example,
lithium hydroxids, sodium hydroxide or potassium hydroxide,

The compound of Farmrila XIa can be converted into its corresponding hemi
calcium salt by following procedures woll-known to a person ordinary skilled in the art.

The hemi calcium salts of compound of Farmula XIa can also be prepared from the
corresponding lactones form of Farmula XlIa by following procedures well-known in the
art
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SCHEME IV

The compound of Formula XXXI can be prepared according to Scheme IV.
Accordingly, tresting acid chloride of compound of Formula XX1I with ammonia affords a
compound of Formula XX VIII, which on condensation with N,N-dimethylbenzamide
dimethylketal followed by treatment with hydrazine hydrate gives a compound of Formmula
XXTX, which on hydrolyais gives a compound of Formula XXX, which can be further
converted to its herni calcium salt.

The reaction of compound of Farmula XXII to give compound of Farmula XXVIII
can be carried out in presence of a chlormating agent, such as oxalyl chloride or thionyl
chloride followed by reaction with ammonin. .

" The condensation of a compoimnd of Formula XXVIII with N, N-
dimethylbenzamide dimethylacetal followed by treatment with hydrazine hydrate affords
compound of Farmula XXTX.

The conversion of a compound of Formula XXIX to 2 compound of Formula XXX
can be carried out in a two-step manner, involving an initial acid-catalyzed cleavage of
ketal, followed by basc-catalyzed hydrolysis of the tert-butyl ester. The acid canbe a
mineral acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any
other cleavago method known in the prior art. The base can be an inorganic base, for
example, lithium hydroxide, sodium hydroxide or potassiuvm hydroxide,

The compound of Farmmla XXX can be converted into its corresponding hemi
calcium sait by following procedures well-known to & person ordinary skilled in the art.
The calcium salts of compound of Formula XXX can also be prepared from the
corresponding lactone form of Farmula XXX by following procedures well-known in the
art.

In the above schames, where specific reagents, such as particular bases, reducing
agents, solvents, etc., are mentioned, it is to be understood that other bases, reducing
agents, solvents, etc., known to those skilled in the art may be used. Similarly, the
reaction temperature and duration may be adjusted according to the desired needs.

An illustrative list of particular compounds disclosed herein is given below (also
shown in Table I):

(3R,SR)-7-[2-{4-iuoropheny()-5- isopropyl-3-phenyl4-{(2-scetyiphenylamine) carbonyl}-
pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No. 1)
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(3R,5R)-7-{2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[ (3-acetyiphenylamino) carbonyl]-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 2)

(3R, 5R)-7-{2-{4-fluorophanyl)-5- isopropyl-3-phenyl-4-{(4-acetylphenylamino) carbonyl]-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 3)

(3R,5R)-7-[2(4-fluorophenyl)-S- isopropyl-3-phenyl-4-[(2,4-dimethylphenylamino)
carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptmoic acid (Compound No. 4)

(3R,5R)-7-[2-(4-fluaropheny])-5- isopropyl-3-phenyl-4-[ (cyclohexylamino) carbonyl)]-
pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No. 5)
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-trifluoromethylbenzylamino)
carbonyl)]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Comp.ound No. 6)

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyi-4~(morpholine-4-carbonyl)-pyrrol-1-
yl]-3,5-dihydroxy-heptanoic acid (Compound No. 7)

(3R,5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-(piperidine- 1-carbonyl)-pyrrol-1-
yl]-3,5-dihydroxy-heptanoic acid (Compound No. 8)

(3R,5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[(4-hydroxymethylphenylamino)
carbonyi]-pyrrol-1-yi]-3,5-dihyiroxy-heptanoic acid (Compound No. 11)

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[ (4-methanesulfonylaminophenyl
amino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound No. 12)

(3R,5R)-7-[2-(4-flucrophenyl)-5-isopropyl-2-phenyl-4-{(4-acetylaminophenylamino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No, 13)

(3R,5R)-7-{2-(4-fluorophenyl)-5- isopropyl-3-(4-cyanophenyl)-4-[(phenylamino)
carbonyl)]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No, 14)

(3R,5R)-7-[2<(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-carboxyphenyl)amino)
carbony]l]-pyrrol-1-yl)-3,5-dihydiroxy-heptanoic acid (Compound No. 1a),

(3R,5R)-7-[2«(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-acetoxymethylphenyl)
amino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound No. 2a),

(3R,5R)-7-[2-(4-flucrophenyl)-5-isopropyl-3-phenyl-4-[4-phenylthiocarbamoyl
oxymethylphenyl)amino)carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid
(Compound No. 3a),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-propianyloxymethyl
phenyl)amino) carbonyl}-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 4a),

. (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-
octylcarbamoyloxymethyl phenyl)amino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-
heptanoic acid (Compound No. 5a),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-phenylacetoxymethyl
phenyl)amino) carbanyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 6a),

(3R, 5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-phenylcarbamoyl
oxymethyl phenyl)amino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid
(Compound No. 7a), '
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(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-benzoyloxymethyl
phenyl)amino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptancic acid (Compound
No. 8a),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-isonicotinoyloxymethyl
phenyl)amino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptenoic acid (Compound
No. 9a), .

(3R, 5R)-7-[2{(4-fluorophenyl)-5-isopropyl-3-phenyl-4- [4-pyridin-4-ylcarbamoyl
axymethyl phenyl) amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 10a),

(3R, 5R)-7-[2<(4-fluarophenyl)-5- isopropyl-3-phenyl-4-[4-phenylcarbamoyl
phenyl)
amtino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 11a),

(3R, 5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-cyclohexylcarbamoyl-
§hmly21)u )amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
0. 120),

)2 5R)-7—[2-(4—ﬂunmp1'1myl)'-5- isopropyl-3-phenyl-4-[4-methylcarbamoyT)-
phenyl)amino) carbonyl]-pyrrol-1-yi)-3,5-dihydroxy-heptanoic acid (Compound
No. 13a),

(3R, 5R)-7{2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-benzylcarbamoyl)-
phenyl)amino) carbonyl}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 14a),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-{morpholine-4-
carbonyl)-phenyl)amino) carbonyl}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid

(Compound No. 15),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(piperidine-1-
carbonyl)-phenyl)amino) carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid
(Compound No. 16),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isapropyl-3-phenyl-4-[4-benzylamino
phenyl)amino) carbonyl]-pymrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 17),

(3R,5R)-7-[2{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(1-
hydroxyethyl)phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
{Compound No. 18),

(3R,5R)-7-[2-(4-fluoraphenyl)-5- isopropyl-3-phenyl-4-[{4-(2-hydroxyethyl)
phmyl;mino) carbonyl}-pyrrot-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 19),

(3R,5R)-7-]2-(4-fluorophenyl)-5- isopropy]-3-phenyl-4-[4~3-hydroxypropyl
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 20),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxymethyl

lpqhmzyll;nnm) carbonyl}-pyrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
0. 21), :
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(3R,5R)-7-[2-(4-fluorophemyl)-5- isopropyl-3-phenyl-4-[(4-ethoxymethyl
gthmzyzl;mino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
0.22), :

(3R,SR)-7-[2-{4-fuorophanyl)-S- isopropyl-3-phenyl4-[(4-isopropoxymethy]
phenylamino) carbonyl}-pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid (Campound
No. 23),

(3R,5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[(4-propoxymethyl
phenylamino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 24),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxymethoxymethylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 25),

(3R,5R)-7-[2(4-fluorophenyl)-5- isapropyl-3-phenyl-4-[(4-cyclohaxyloxymethyl
phenylamino) carbonyl}-pymo}-1-yi}-3,5-dihydroxy-heptancic acid (Compound
No. 26),

(3R,5R)-7-[2-(4-flucrophenyl)-5- isapropyl-3-phenyl-4-[(4-cyclopentyloxymethyl
phenylamino) carbonyl}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 27),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phanyl-4-[(4-benzyloxymethyl
phenylamino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanocic acid (Compound
No. 28)

(3R,5R)-7-[2-(4-fluorophenyl)-5- isapropyl-3-phenyl-4-[(4-
chlorobenzyloxymethyl phenylemino) carbonyl}-pyrrol-1-y1}-3,5-dihydroxy-
heptanoic acid (Compound No. 29),

(3R,5R)-7-{2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxybenzyloxymethyl phenylamino) carbonyl]-pymol-1-yi}-3,5-dihydroxy-
heptanoic acid (Compound No. 30),

(3R,5R)-7-[2«(4-fluoropheny)-5- isopropyl-3-phenyl-4-{(4-
phenoxymethylphenylamino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 31),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-](4-chlorophenoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound
No. 32),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isoprapyl-3-phenyl-4-[(4-
acetylaminophenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 33),

(3R,5R)-7-[2<{(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzoylamino
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptenoic acid (Compound
No. 34),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzenesulfonylamino
ipﬁysl;mino) carbonyl}-pyrrol-1-yl)-3,5~dihydroxy-heptanoic acid (Comspound

0.
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(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-(3-phonyl-ureido)-
%her;y'v’l;mmo) carbonyl}-pyrrol-1-yl]-3, S-mhydroxy-hq)tanmc acid (Compound
0 h

(3R,5R)-7-[2-(4-flucrophenyl)-3- isopropyl-3-phenyl-4-{4-(3-methyl-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl}-3,5-dihydraxy-heptanoic acid (Compound
No. 38),

(3R,5R)-7-[2-(4-flucropheny!)-5- iscpropyl-3-phenyl-4-[4-(3-benzyll-ureido)-
phenylamino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 39),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyl-thioureido)-
gqhmzol;’mmo) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound
0.

(3R,5R)-7-[2«(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptamoic acid (Compound
No. 41),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 42),

and their pharmaceutically acceptable salts, pharmaceytically acceptable solvates,
tautomers, racamates, polymorphs, pure enantiomers, diasterecisomers, metabolites,
prodrugs or N-oxides.

An illustrative list of compounds, which can be prepared by following Schemes 11
and IV is given below (also shown in Table I):
(3R,5R)-7-[2-(4-Fluorophenyl)-5-isopropyi-3-phenyl-4-(3-phanyi- [1,2,4]oxad1|zol-5-y1)-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 9)

(3R,5R)-7-[2-(4-Fluorophenyl(-5-isopropyl-3-phenyl-4-(5-phenyl-2H-[1,2,4]triazol-3-yi)-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 10)

In Tables I and Ia, R, is the indicated structure, unless otherwise noted.
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Table In
Ry
Rox,
N—Y
Ry
== R
Formmila I
I Q"'
Y ™ or _/

Ry=4-fluorcphenyl, Rz~ phenyl, R;=isopropyl, Ry=hydrogen

Compound No. Ry

1a COOH
2a acetoxymethyl
3a phenylthiocarbamoyloxymethyl
4a propionyloxymethyl
S5a octylcarbamoyloxymethyl
6a phenylacetoxymethyl
Ta phenylcarbamoyloxymethyl
8a benzoyloxymethyl
9a . | isonicotinoyloxymethyl
10a pyridin-4-ylcarbamoyloxymethyl
lla phenylcarbamoyl

. 12a cyclohexylcarbamoyl
13a methylcarbamoyl
14a benzylcarbamoyl
15 morpholine-4-carbanyl
16 piperidine-1-carbonyl
17 benzylamino
18 (1-hydroxyethyl)
19 (2-hydroxyethyl)
20 (3-hydroxypropyl)
21 methoxymethyl
22 ethoxymethyi
23 isopropoxymethyl
24 propoxymethyl
25 methoxymethoxymethyl
26 cyclohexyloxymethyl
27 cyclopentyloxymethyl
28 benzyloxymethyl

-37-



10

15

20

WO 2004/106299 PCT/IB2004/001761
Compound No. R,
29 4-chlorobenzyloxymethyl
30 4-methoxybenzyloxymethyl
31 phenoxymethyl
32 4-chlorophenoxymethyl
33 acetylamino
34 Benzoylamino
36 benzanesulfonylamino
37 3-phenyl-ureido
38 3-methyl-ureido
39 3-benzyl-ureido
40 3-benzyl-thioureido
41 3-phenyl-thioureido
42 3-methyl-thioureido

“The term “pharmaceutically acceptable™ means approved by regulatory agency of
the federal or a state government or listed in the U.S. Pharmacopeia or other generaily

recognized pharmacopeia for use in animals, and more particularly in humans.

The term “pharmaceutically acceptable salis™ refir to a salt prepared from
pharmacentically acceptable monovalent, divalent or trivalent non-toxic metal or organic
base. Examples of such metal salts include, but are not limited to, lithium, sodium,
potassium, calcium, magnesium, zinc, aluminum, and the like, Bxamples of such organic
bases include, but are not limited to, amino acid, ammonia, mono-alkyl ammonium,
dialkyl ammonium, trialkyl emmonium and N-methyl glucamine and the like. The free
acid forms of compounds of the prezent invention may be prepared from the galt forms, if
desired, by contacting the salt with dilute aqueous solution of an acid such as hydrochjoric
acid. The base addition salts may differ from the free acid forms of the compounds of this
invention in such phyzical characteristics as solubility and melting point.

The term “pharmaceutically accepiable solvates” rofers to solvates with water (i-e
hydrates) or pharmaceutically acceptable solvents, for example solvates with ethanol and
the like, Such solvates are also encompassed within the scope of the discloaure.

Furthermore, some of the crystalline forns for compounds described herein may

axist as polymorphs and as such are intended to be included in the scope of the disclosure. -

The present invention also includes within its scope prodrugs of these agents. In
general, such prodrugs will be functional derivatives of these compounda, which are
readily convertible in vivo into the required compound. Conventional procedure for ths
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selection and preparation of suitable prodmg derivatives are described, for example, in
“design of prodrugs”, ed. H Bimdgaard and, Elsevier, 1985.

The present invention also includes metebolites, which become active upon
introduction into the biological system.

The compounds of the invention possess two chiral centers, they may, therefore,
exist as enantiomers and diastereomers. ltistnbeunderstoodthﬂ.talllsuchimmm and
racemic mixtures therefore are encompassed within the scope of the present invention.
Preferably, this invention contamplates compounds only with 3R and SR configuration.

The crystalline or emorphous forms of compounds disclosed herein may exist as
polymorphs and as such are intended to be included in the present invention.

Pharmaceutical compositions comprising compounds disclosed herein, their
pharmaceutically acceptable salt, pharmaceutically acceptable solvates, or polymorphs,
and pharmaceutically acceptable carrier or excipient are also disclosed herein.

The compositions provided herein, both those containing one disclosed compound
and those contnining‘two or more compounis, may be suitable for oral or parenteral
administration. The compositions may be formulated to provide immediate or sustained
release of the therapeutic compounds. The compounds described herein can be
administerad alone but will generally be administered as an admixture with a suitable
pharmaceutically acceptable carrier. The term “pharmaceutically acceptable carrier” is
intended to include non-toxic, inert solid, semi-solid, liquid filter, diluent, encapsulating
materials or formulation auxiliaries of any typs.

Solid form preparations for oral administration may include capsules, tablets, pills,
powder, granules or suppositories. For solid form preparations, the active compound is
mixed with at least one inert, pharmaceutically acceptable excipient or carrier, for
example, sodium citrate, dicalcium phosphate and/or a filler, an extender, for example,
starch, lactose, sucrose, glucose, mannitol or silicic acid; binders, for example,
carboxymethyl cellulose, alginstes, gelating, polyvinylpyrroledinone, sucrose, or acacia;
disintegrating agents, for example, agar-agar, calcium carbonate, potato starch, aliginic
acid, certain silicates or sodium carbonate; absorption accelerators, for example,
quatemnary ammonium compounds; wetting ageats, for example, cetyl alcohol, glycerol, or
mono stearate adsorbents, for example, Kaolin; lubricants, for example, talc, caleium
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stearate, magnesium stearate, solid polyethyleneglycol, or sodium laury] sulphate, and
mixtures thereof.

In case of capsules, tablets, and pills, the dosage form may also comprise buffering
agents,

The solid preparation of tablets, capsules, pills, or granules can be accomplished °
with coatings and/or ghells, for example, enteric coatings and other coatings well known in
the pharmaceutical formulating art.

Licquid form preparations for oral administration can include pharmacentically
acceptable emulsions, solutions, suspangions, syrups and elixirs. For liquid form
preparations, the active compound can be mixed with water or other solvent, solubilizing
agents and emulzifiers, for example, ethyl alcohol, isopropyl alcohol, ethyl carbonate,
ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylens glycol,
dimethyl formamide, oils (for example, cottonseed, ground corn, germ, live, caster and
sesamine oil), glycerol and faity acid ester of sorbitan and mixture thereof.

Besides inert diluents, the oral compositions can also include adjuvants, for
example, wetting agents, emulsifying ageats, suspending agents, sweetening agents,
flavoring agents and p&fumi.ng agenis.

The formulations as described herein may be formmlatad 8o as to provide quick,
sustained, or delayed relesse of the active compound after administration to the patient by
employing procedures well-known to the art. The term “patient” as nsed herein refers to a
luman or non-humsan mammal, which is the object of treatment, observation or
experiment.

The pharmaceutical preparations can be in unit dosage forms, and in such forms,
the preparations are subdivided into unit doses containing lppmpnate quantities of an
active compound.

The amount of a compound discibsed herein that wil) be effective in the treatment
of a particular disorder or condition can be detarmined by standard clinical techniques. In
addition, in vitro or in vivo assays may optionally be employed to help identify optimal
dosage ranges.

Examples set forth below demonstrate genaral synthetic procedures for
preparation of particular representative compounds. The examples are provided to
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illustrate particular aspects of the disclosure, and do not conatrain the scope of the present
invention as defined by the claims,

EXAMPLES
eral ure

Schemes Y and b
Step 1: Preparation of B-ketoamide-1 (Formula IV and IVb)

A mixture of P ketoester (Formula 11, 1 equiv.), amine (Formula II, 1 equiv) 1,2-
cthylene diamine (0.01 equiv) in xylene was refluxed with the azeotropic removal of
water. After the completion of reaction, solvent was evaparated & the residue purified on
column (silica gel; 100-200 mesh). Compounds of Formula IVb can be prepared
analogously. The following intermediates were prepared following above general
procedure '
4-Methyl-3-oxo-pentanoic acid (3-acetylphenyl)-amide
'H NMR(CDClL):5 1.19 (d, }=6.9Hz, 6H), 2.61 (8, 3H), 2.75 (sep, J=6.9Hz, 1H), 3.64 (s,

| 2H), 7.43 (t, J=7.8Hz, 1H), 7.71 (d, J=7.8Hz, 1H), 7.87 (d, J=8.1Hz, 1H), 8.08 (s, 1H),

9.44 (brs, 1H); MS (positive ion mode): m/z 248 [M+1]; Yield: 49%

4-Methyl-3-axo-pentancic acid (4-acetylphenyl)-amide

'H NMR(CDCL):5 1.19 (d, J=6Hz, 6H), 2.58 (s, 3H), 2.75 (sep, J=6Hz, 1H), 3.65 (s, 2H),
7.67 (d, J=6Hz, 2H), 7.95 (d, J=6Hz, 2H), 9.60 (g, 1H), MS (positive ion moe): m/z 248
[M-+1]; Yield 54%

4-Methyl-3-axo-pentanoic acid (2,4-dimethylphenyl)-amide

'H NMR(CDCL;):5 1.18 (d, J=6Hz, 6H), 2.29 (s, 6H), 2.73 (Sep, J=6Hz, 1H), 3.64 (s, 2H),
7.00 (s, 2H), 7.76 (d, J=6Hz, 1H), 9.11 (brs, 1H); MS (positive ion mode): m/z 234 [M+1]
Yield 72%

4-Methyl-3-axo-pentanoic acid 4-triftuorometlyibenzyl amide
"H NMR(CDCls):5 1.14 (d, J=6Hz, 6H), 2.70 (sept, J=6Hz, 1H), 3.53 (s, 2H), 4.53 (d,
J=6Hz, 2H), 7.40 (d, J=GHz, 2H), 7.59 (d, J=6Hz, 2H); MS (positive ion mode): m/z 287
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4-Methyl-1-piperidin-1-yi-pentane-1,3-dione
'H NMR(CDCls, 300MHz):5 1.14 (d; J=6Hz, 6H), 1.57-1.65 (m, 6H), 2.76 (brs, 1H),
3.20-3.75 (m, 6H);

4-Methyl-3-oxo-pentanoic acid phenylamide
Step 2: Preparation of P-ketoamide-Z (Fornmlia VI and VIb)

To p-ketoamide-1 (Formula IV, 1 equiv) in hexane was added to f-alanine (0.18
equiv), aldehyde (Formulz V, 1.1 equiv) and glacial acetic acid (0.16 % w/w of p-
ketoamide-1). Thoe resulting suspension was heated under reflux with the azeotropic
removal of water. The reaction mixture was cooled and product was isolated by filtration.
The product was purified by washing the precipitate with hot hexane, water and dried in
vacuo to afford f-ketoamide-2. Compounds of Formuls VIb can be prepared analogously.
The following intermediates were prepared following above general procedure

2-Benzylidine-4-methyl-3-oxo-pentanoic acld (3-acetylphenyl)-amide; Isomer-1

'"H NMR(CDCh):3 1.1 (4, J=6.9Hz, 6H), 2.50-2.70 (m, 4H), 7.28-7.52 (m, 6H), 7.73 (d,
J=7.2Hz, 1H), 7.93 (d, J=8.1Hz, 1H), 8.19 (d, J=9.9Hz, 2H), 9.23 (s, 1H); MS (positive
ion mode): m/z 336 [M+1]; Yield: 13%

2-Benzylidine—4-methyl-3-axo-pentanoic acld (3-acetylphenyl)-amide; Isomer-2
'H NMR(CDCL,):5 1.24 (d, J=9Hz, 6H), 2.60 (s, 3H), 3.39 (sep, J=6Hz, 1H), 7.33-7.98
(m, 11H); MS (positive ion mode): m/z 336 [M+1]; Yield: 32%

2-Benzylidene-4-methyl-3-oxo-pentanoic acid (4-acetylphenyl)-amide

'H NMR(CDCLy):5 1.23 (d, J=6.6Hz, 6H), 2.58 (s, 3H), 3.37 (Sep, }=6.6Hz, 1H), 7.27-
742 (m, 3H), 7.49-7.73 (m,5H), 7.95 (d, J=8.7Hz, 2H); MS (positive ion mods ): m/z 336
[M+1]

Yield 48%

2-Benzylidene—4-methyl-3-oxo-pentanoic acid (2,4-dimethylphenyl)-amide
'H NMR(CDCly):8 1.23 (d, J=6Hz, 6H), 1.99 (s, 1H), 2.29 (s, 1H), 3.38 (Sep,J=6Hz, 1H),

6.97 (s, 1H), 7.04 (d, J=6Hz, 1H), 7.30 (s, 1H), 7.35-7.45 (m, 3H), 7.53-7.72 (m, 7H)
MS (positive ian mode): m/z 323 [M+1]; Yield 50%

-42.-
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2-Benzylidine-4-methyl-3-oxo-pentanoic acid 4-triflucromethylbenzyl amide
"H NMR(CDCls, 300MHz):5 1.19 (d, J=6.9Hz, 6H), 3.30 (sept, J=6.9Hz, 1H), 6.16 (brs,
1H), 7.26-7.60 (m, 10H)

2-Benzylidene-4-methyl-1-piperidin-1-yl-pentane-1,3-dione
'H NMR(CDCl,, 300 MHz):5 0.88-0.97 (m, 2H), 1.15-1.35 (m, 8H), 1.43-1.62 (m, 4H),

3.13-3.30 (m, 3H), 3.61 (brs, 1H), 3.78 (brs, 1H), 7.38 (brs, 3H), 7.54 (brs, 3H); MS
(positive ion mode): m/z 286 (M'+1)

2-(4-Cyanobenzylidene)—4-methyl-3-oxo-pentanoic acid pherylamide

'H NMR (CDCl;):5 1.23 (d, J=6Hz, 6H), 3.34 (Sep, J=6Kiz, 1H), 7.18 (t, J=6Hz, 1H), 7.36
(t. J=6Hz, 2H), 7.48 (d, J=6Hz, 2H), 7.57 (s, 1H), 7.65 (s, 4H), 7.81 (s, 1H); MS (poaitive
ion mods): m/z 319 [M+1]; Yield: 67%

Step 3: Preparation of Diketone (Formula VIII and VIIIb)

p-ketoamide-2 (Formula VI, 1 equiv), aldchyde (Formula VII, 1.1 equiv),
triethylamine (1 equiv) ethanol and 3-sthyl-5- (2-hydroxyethyl)-4-methyl thiazolium
bromide (0.2 equiv) were placed in a vial. The contents were flushed with N; and the vial
was capped immediately and was heated to 78°C. After the completion of reaction,
contents were cooled and triturated with ethy] acetate. The organic layer was washed with
6N hydrochloric acid, water, dried over anhydrous sodium sulphate, concentratedon
rotary evaporator and residue was purified on a chromatographic column (silica gel, 100-
200 mest), Compounds of Formula VIIIb can be prepared anslogously. The following
intermediates were prepared following above general procedurs

2-[2-(Fluorophenyl)-2-oxo-1-phenyl-ethyl] -4-methyl-3-oxo-pentanoie acid (3-
acetylphenyl)-amide

"H NMR(CDCly):8 1.15 (d, J=6Hz, 3H), 1.20 (d, }=6Hz, 3H), 2.58 (s, 3H), 2.99 (sep,
J=6Hz, 1H), 4.61 (d, J=12Hz, 1H), 5.38 (d, J=12Hz, 1H), 7.05 (t, J=0Hz, 2H), 7.15-7.44
(m, 6H), 7.54-7.72 (m, 4H), 7.94-8.05 (m, 2H); MS (positive ion mode): m/z 460 [M+1];
Yield: 55%
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2-[2-(4-Fiuorophenyl)-2-axo-1-phenylethyl]/-4-methyl-3-oxo-pentanoic acid (4-
acetylphenyl)-amide
'H NMR(CDCL):5 1.16 d, J=6.9Hz, 3H), 1.23 (d, J=6.9Hz, 3H), 2.55 (s, 3H), 2.99 (Sep,

J=6.6Hz, 1H), 4.56 (d, J=10.5Hz, 1H), 5.35 (d, J=10.8Hz, 1H), 7.04 (t, J=8.7Hz, 3H),

+ 7.18-7.37 (brm, 6H), 7.48 (s, 1H), 7.86 (d, J=8.4Hz, 2H), 7.87-8.03 (m, 2H); MS (positive

ion mode): m/z 460 [M+1]; Yield 64%

2-[2-(4-Fluorophenyl)-2-oxo-1-phenylethyl] 4-methyl-3-oxo-pentanoic acid (2,4-
dimethylphenyl)-amide

"H NMR(DMSO0-d¢):5 0.99 (d, J=6.6Hz, 3H), 1.19 (4, J=6.9Hz, 3H), 1.67 (s, 3H), 2.18 (s,
3H), 3.00 (Sep, J=6.9Hz, 1H), 4.94 (d, J=11.1Hz, 1H), 5.36 (4, =~10.8Hz, 1H), 6.68 (d,
J=8.1Hz, 1H), 6.82-6.93 (m, 2H), 7.17-7.45 (m, 7H), 8.08-8.24 (m, 2H), 9.60 (brs, 1H)
MS (positive ion mode): m/z 446 (M+1]; Yield 66%

2-[2-(4-Fluorophenyl)-2-oxo-1-phenyl-ethyl] 4-mathyl-3-axo-pentanole acid 4-
trifluoromethylbenzyl amide
'H NMR(CDCls, J00MEz):5 1.10 (d, J=6.6Hz, 3H), 1.16 (d, J=7.2Hz, 3H), 2.88 (sept,

J=6.9Hz, 1HO, 4.15 (44, J=15 & 4.8Hz, 1H), 4.40 (dd, J=15.9 & 6.6Hz, 1H), 4.46 (d,
J=11.1Hz, 1H), 5.32 (d, ]=10.8Hz, 1H), 5.80 (brs, LH), 6.89 (d, J=7.8Hz, 2H), 6.97 (t,
J=8.4Hz, H), 7.45 (d, J=7.5Hz, 2H), 7.94-7.98 (m, 2H); MS (positive ion mode): m/z 500

(M*+1)

1 -(4-Flwrophatyl)—5—m¢thyl—2.-pml-.?-@;'paridine-l -carbonyl-hexane-1,4-dlone
YH NMR(CDCls, 300MHz):8 1.05 (d, J=6.9Hz, 3H), 1.19 (d, J=7.1Hz, 4H), 1.45 (brs, 5H),

2.62 (aept, J=6.8Hz, 1H), 2.95-3.15 (m, 1H), 3.20-3.40 (m, 2H), 3.45-3.60 (m, 1H), 4.99
(d, J=10.5Hz, 1H), 5.34 (d, =10.6Hz, 1H), 7.03 (t, J=8.5Hz, 2H), 7.24 (brs, 5H), 7.97-
8.07 (m, 2H); MS (positive ion mode): m/z 493 (M"+1)

2-[1-(4-Cyanophenyl)-2-(4-fluorophenyl)-2-axo-ethyl] 4-methyl-3-oxo-pentanoic acid
phenylamide
MS (positive ion mode): m/z 443 [M+1]

Step 4: Preparation of Pyrrole (Formula X and Xb)

A mixture of diketone (Formula VIII, 1 equiv), amine (Formula IX, 1.00, equiv)
and pivalic acid (1.03 eguiv) in heptane:toluene:tetratrydrofuran (4:1:1) was refluxed and
water was removed uging Dean Stark trap. After the completion of reaction, solvents were
removed and the residue was dissolved in ethyl acetate, The organic layer was washed in

L
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saturated sodium bicarbonate, water, dried over anhydrous sodium sulphate, concentrated .
on rotary evaporator and the residuc was purified on a chromatographic column {silica gel,
100-200 mesh). Coampounds of Formula Xb can be prepared analogously. The following
intermediates were prepared following above general procedure )
(6-{2-[3-(3-Acetylphenylcarbamayl)-5-(4-fluorophenyl)-2-isopropyl-4.phenyl-pyrrol-1-
yij-ethyl}-2, 2-dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester

'H NMR(CDCh):5 1.30 (s, 3H), 1.36 (s, 3H), 1.43 (s, 9H), 1.53 (d, J=6Hz, 6H), 1.67 (brs,
2H), 2.20-2.43 (m, 2H), 2.52 (s, 3H), 3.52-3.75 (m, 2H), 3.76-3.88 (m, 1H), 4.00-4.22 (m,
2H), 6.85-7.05 (rm, 3H), 7.10-7.51 (m, 10H), 7.58 (d, J=9Hz, 1H); MS (positive ion mode):
m/z 697 [M+1]; Yield: 23%
(6-{2-[3-(4-Acetylphenylcarbamoyl)-5-(4-fluorophenyl)-2-isopropyi-4-phenyl-pyrrol-1-
yij-ethyl}-2,2-dimethyl-[1,3] dioxan-4-ylj-acetic acid tert-butyl ester

'H NMR(CDCh):5 1.31 (s, 3H), 1.38 (s, 3H), 1.44 (s, 9H), 1.53 (d, J=9Hz, 6H), 1.66 (brs, .
2H), 2.22-2.49 (m, 2H), 2.54 (s, 3H), 3.49-3.75 (m, 2H), 4.00-4.25 (m, 2H), 7.01 (t,
J=6Hz, 2H), 7.06-7.26 (m, 10H), 7.81 (d, }=9Hz, zH); MS (positive ion mode): m/z 698
[M+1]; Yield: 14%
(6-{2-[3-(2,4-Dimethylphenylcarbamoyl)-5-(4-flucrophenyl)-2-isopropyl4-phenyl-pyrroi-
1-yl]-ethyl}-2,2-dimethyl-{1,3] dioxan-4-yl)-acetic acid tert-butyl ester

'H NMR(CDCL):5 1.30 (s, 3H), 1.36 (s, 3H), 1.43 (s, 9H), 1.52 (d, 5=~6Hz, 6H), 1.65-1.76
(m, 2H), 2.18-2.32 (m, 4H), 2.33-2.47 (m, 1H), 3.48 (Sep, J=6Hz, 1H), 3.63-3.90 (m, 2H),
4.0-4.25 m, 2H), 6.72 (s, 1H), 6.81 (8, 1H), 6.99 (t, S=6Hz, 3H), 7.07-7.25 (m, 7H), 7.88
(d, J=6Hz, 1H); MS (positive ion mode): m/z 684 [M+1]; Yield 21%
(6-{2-[2-(4-Fluorophenyl)-5-isopropyl-3-phenyl-4-(4-trifluoromethylbenzylcarbamoyi)-
pyrroi-1-yl]-ethyl}-2, 2-dimethyl-{ 1,3] dioxan<-yl) acetic acid tert-busyl ester

'H NMR(CDCl;, 300MHz):8 0.8-1.2 (m, 2H), 1.29 (s, 3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.63
(brs, 2H), 2.22-2.27 (m, 1H), 2.38 (dd, J=15.0 & 6.0Hz, 1H), 9.36-3.50 (m, 1H), 3.6-3.7
(m, 1H), 3.71-3.85 (m, 1H), 4.1-4.25 (m, 2H), 4.38 (d, J=6.0Hz, 2H), 7.02-7.16 (m, 12H),
7.41 (d, I=9.0Hz, 2H); MS (positive ion): m/z 737.4 [M+1T*
6-{2-[2-(4-Fluorophenyl)-3-isopropyl-3-phenyl-4-(piperidine-1-carbonyl)-pyrrol-1-yl]-
ethyl}-2,2-dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester

'H NMR(CDCl, 300MHz2):5 0.99-1.60 (m, 29H), 2.17-2.52 (m, 2H), 2.80-325 m, 3H),
3.35-3.50 (m, 1H), 3.65-3.90 (m, 3H), 3.90-4.25 (m, 3H), 6.91-7.19 (m, 9H); MS (positive
ion mode): m/z 646 (M'+1)

-45-
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(6-{2-[3-(4-cyanophenyl)-S-isopropyl-2-(4-fluorophenyl)- 4-(phenylamino) carbonyl-
pyrrol-1-ylf-ethyl}-2,2-dimethyl-[1,3] dioxan-4-yl) acetic acid tert-butyl ester
'H NMR (CDCly):5 1.30 (s, 3H), 1.36 (s, 3H), 1.44 (s, 9H), 1.50 (d, J=6.9Hz, 6H), 1.67
(brs, 3H), 1.55-1.75 (brm, 3H), 2.20-2.40 (m, 2H), 3.38 (aep, J=6.6Hz, 1H), 3.63-3.88 (m,
2H), 3.97-4.24 (m, 2H), 6.85 (s, 1H), 6.96-7.48 (m, 12H); MS (positive ion mode): m/z
680 [M+1]; Yield: 20%

Step S: Preparation of hemi calclum salt of compound of Formals XI and XIb

(@) To asolution of a compound of Formula X in methano] and tetrahydrofuran
(1:1) was added IN hydrochloric acid (3 equiv) and the mixture was stirred at ambient
temperature. After the complete hydrolysis of the ketal, the reaction mixture was cooled
to 0°C and sodium hydroxide pellets (6 equiv) were added. The reaction was then stirred
at ambient temperature. At the end of ester hydrolysis, solvents were removed and the
residue was dissolved in water; aqueous layer was washed with ether, and was neutralized
with 1IN hydrochloric acid. The orgenic phase was extracted into ethyl acetate, and
concentrated. The residue was then purified on a chromatographic column (silica gel 100-
200 mesh).

(b)  To an aqueous solution of sodium salt of acid (is prepared by adding 1
equivalent IN sodium hydroxide solution) was added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate was obtained, which was fiitered off,
washed with copious amount of water, and dried in wacuo.

Compounds of Formula XTb and XTIb can be formed analogously. The following
compounds were prepared following above general procedure
Hemi caleium salt of (3R, 5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(3-
acetylphenylaming) carbomyl]-pyrrol-1-yl]-3,5-dikydroxy-heptanoic acid
H NMR(DMSO0-d):5 1.23 (brs, 2H), 1.38 (d, J=6Hz, 6H), 1.63 (brs, 2H), 1.90-2.15 (m,
ZH), 3.52 (brs, 1H), 3.76 (brs, 2H), 3.99 (brs, 1H), 6.95-7.45 (m, 10H), 7.60 (d, J=7.5Hz,
1H), 7.71 (4, J=7.5Hz, 1H), 8.15 (s, 1H), 9.98 (s, 1H, D;0 exchanged); MS (positive ion
mode): m/z 601 [Acid+1]; Yield: 21.35; m.pt: 167.5-204°C

Hemi calcium salt of (3R, 5R)-7-[2-(4-fiucrophenyl)-5-isopropyl-3-phenyl4-[(4-
acetylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
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'H NMR(DMSO-dg)-5 1.24 (brs, 2H), 1.37 (d, 3=6Hz, 6H), 1.58 (brs, 2H), 1.88-1.99 (m,
1H), 2.00-2.12 (m, 1H), 3.53 (brs, 1), 3.73 (brs, ZH), 3.96 (bre, 1H), 7.09 (brs, 5H), 7.14-
7.37 (m, 4H), 7.66 (d, =9 Hz, 2H), 7.85 (d, J=9 Hz, 2H), 10.21 (s, 1H, D;0 exchanged);
MS (positive ion mode): m/z 601 [Acid+1]; Yield 23%; m.pt 188.9-216.5°C °

Hemi calcium salt of (3R,5R)-7-[2-(4-flucrophenyl)-5-isopropyl-3-pheryl-4-[(2,4-
dimethylphenylamino) carbonyl]-pyrrol-1-ylj-3,5-dikydroxy-heptanoic acid

' NMR(DMSO0):5 1.29 (brs, 2H), 1.31-1.76 (m, 11H), 1.87-2.01 (dd, J=15 & 6Hz, 1H),
2.02-2.15 (4d, J=15 & 3Hz, 1H), 2.19 (s, 3H), 3.59 (brs, 1H), 3.76 (brs, 2H), 3.95 (brs,
1H), 6.85-6.95 (m, 2H), 7.05-7.33 (m, 10H), 8.78 (s, 1H, D;0 exchanged); MS (positive
jon mode): m/z 587 [Acid+1]; Yield 45%; m.p 172.6-198.9°C

Hemi calcium salt of (3R, 5R)-7-[2-(4-flucrophenyl)-5-isopropyl-3-phenyl4-[(4-
trifluoromethylbenzylamino) carbonyl)]-pyrrol-1-yl]-3,5-dikydroxy-heptanoic acid

"H NMR(DMSO0-d¢, 300MEzZ):5 1.15-1.24 (m, 2H), 1.31 (d, J=6Hz, 6H), 1.48-1.56 (m,
2H), 1.84 (dd, J=158, 7.8Hz, 1H), 2.01 (dd, J=15 &4.2Hz, 1H), 3.15-3.33 (m, 1H), 3.42
(bre, 1H), 3.50 (brs, 1H), 3.68-3.73 (m, 2H), 3.80-4.02 (m, 1H), 429 d, I=5.4Hz, 1H), 6.99
(brs, ZH), 7.05 (brs, 3H), 7.12-7.23 (m, 6H), 7.50 (d, J=8.1Hz, 2H), 8.24 (t, ]=5.4Hz, 1H);
MS (positive ion mods): m/z 641 (acid+1) ‘

Hemi calctum salt of (3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-(piperidine-1-
carbonyl)-pyrrol-1-ylj-3,5-dihydroxy-heptanoic acid

'H NMR(DMSO0-ds, 300MHz, D70 exchanged):5 1.08-1.13 (m, 2H), 1.24 (brs, 7H), 1.27
(d, J=SHz, 6H), 1.43 (brs, ZH), 2.02 (dd, J=15 & 6Hz, 1H), 2.15-2.19 (m, 1H), 2.88-2.95
(m, 2H), 3.12-3.24 m, 2H), 3.64-3.69 (m, 3H), 6.95 (d, J=6Hz, ZH), 7.05-7.15 (m, SH),
7.25 (brs, 2H), 8.08 (s, 1H),

Hemi calcium salt of (3R,5R)-7-[2-(4-fluorophenyl)-3-isopropyl-3-(4-cyanophenyl)4-
[(phenylamino) carbonyl)]-pyrrol-1-ylj-3,5-dilydroxy-heptanocic acid

'H NMR (DMSO-dg):5 1.24 (brs, 2H), 1.37 (d, J=6Hz, 6H), 1.45-1.73 (m, 2H), 1.87-2.15
(m, 2H), 3.10-3.60 (m, 2H), 3.70-3.90 (brm, 2H), 3.91-4.08 (brm, 1H), 7.01 (t, J=6Hz,
1H), 7.13-7.35 (m, 8H), 7.45-7.63 (m, 4H), 10.02 (s, 1H, D,0 exchanged); MS (positive
jon mode): m/z 584 [Acid+1]; Yield: 87%; m.pt. 197.7-222.1°C

-47-
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SCHEME ]a
Step 1: Preparation of componnd of Formula X1V

Compound XTI (prepared following the appropriate steps of Schems I to produce
a compound of Formula X with appropriate substitution) was dissolved in tetrahydrofuran:
methanol (1:2) mixture and IN lithivm hydroxide (equiv) waa added. The reaction mixture
was stirred at 0 °C for 12 to 15 hours. After completion of reaction, reaction mixture was
acidified and the solvent was e'vaporated under reduced pressure to get crude product. The
crude product was purified by column chromatography (silica gel —100-200 mesh) using
50% ethy! acetate in hexane. The following intermediates wee prepared in this fashion.
4~{[1-[2-(6-tert-butoxycarbonyimethyl-2,2-dimethyl-[1, 3] diaxan—4-yl)-ethyl] -5-(4-
Jluorophenyl)-2-isopropyl-4-phenyl-1H-pyrrol-3-carbonyl]-amino}-benzoic acid
'H NMR(CDCla):8 1.03-1.11 (m, 1H), 1.26 (s, 3H), 1.30 (s, 3H), 1.43 (s, 9H), 1.53 (d,
J=7.2Hz, 3H), 1.65-1.69 (m, 2H), 2.23 (dd, J=15.6 & 6.3Hz, 1H), 2.40 (dd, J=15.6 &
6.3Hz, 1H), 3.63-3.71 (m, 2H), 3.75-3.8 (m, 1H), 4.05-4.20 (m, 2H), 6.96-7.20 (m, 12H),
7.90 (d, J=8.4Hz, 2H); MS (positive ion mode): m/z 698 (M'+1); Yield =51%

Step 2: Preparation of compound of Formnla XV

Method A: Compound XIV (1 equiv) was dissolved in dry tetrahydrofuran and
soditm borolrydride (2 equiv) was added slowly in two to three fractions. The resulting
suspension was stirred for 5 minutes at 0 °C. A solution of iodine (1 equiv) in
tetrahydrofuran was added slowly at 0 °C and reaction mixture was stirred for 24 to 30
hours at an ambient temperature. At the end of reaction, solvent was evaporated to get
crude product. The crude product was purified by column chromatography (silica gel, 100-
200 mesh) using 25% ethyl acetate in hexane,

'H NMR(CDCl, 300MHz):3 1.02=1.06 (m, 1H), 1.26 (s, 3H), 1.33 (s, 3H), 1.43 (s, 9H),
1.55 (d, J=6Hz, 6H), 2.21 (dd, J=15 & 6Hz, 1H), 2.38 (dd, J=15 & 6Hz, 1H), 2.40-4.17
(m, SH), 4.58 (s, 2H), 6.87-7.19 (m, 13H); MS (+ ve ion mode): m/z 685 (M*+1); Yield =
87%

Method B: A mixture of compound of Formmla XIV (1 equiv.) and tetrashydrofuran
(4 mL, Dry) was placed in a 3 neck round bottom fiask equipped with a reflux condenser,
nitrogen was purged. The resction mixture was heated at about 50 °C and borane
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dimethylsulphide (2 equiv.) was added dropwise over | hour. Water (6 mL) was added to
the reaction mixture, solvent was evaporated. Solid residue was dissolved in ethyl acetate,
washed with water and the aqueous layer was extracted with ethyl acetate. The organic
Iayer was washed with brine, dried over anhydrous sodinm sulphate, concentrated, The
crude product was purified by silica gel column chromatography using ethyl acetate and
hexane as cluant.

Yield: 2.16 g (73.72%)

Step 3: Preparation of heml calcium salt of Formula XVI

(a) To asolution of XV in methanol and tetrahydrofuran (1:1) was added 1N
hydrochloric acid (3 equiv) and the mixture stirred at an ambient tamperature. After the
complete hydrolysis of ketal, the reaction mixture was cooled ta 0°C and sodium
hydroxide pellets (6 equiv) were added. The reaction was then allowed to stir at ambient
temperature. At the end of ester hydrolyzis, solvents were removed and the residuc was
dissolved in water; the aqueous layer was washed with ether, and neutralized with 1IN
hydrochldric acid. The organic phase was extracted into ethyl acetate, and concentrated.
The residuc was then purified on column (gilica gel 100-200 mesh).

(b)  To an aguoous solution of the sodium salt of the acid (prepared by adding 1
equivalent 1N sodium hydroxide solution) was addid dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate was obtained, which was filtered off
emd washed with copious amount of water, and dried in vacuo.

The following compound was prepared similarly.

Hemi calcium salt of (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
kydraxymethylphenylamino)carbonyl] -pyrrol-1-yl]-3,5-dikydraxy-heptanoic acid
'H NMR(DMSO-dg):5 1.22-1.62 (M, 11H), 1.98 (dd, J=15 & 8.1Hz, 1H), 2.06-2.16 (m,

1H), 3.25-3.37 (m, 2H), 3.57 (brs, 2H), 3.80 (brs, 1H), 4.43 (s, 2H), 7.03-7.28 (m, 12H),
7.50 (d, J=6H, 2H), 9.80 (s, 1H); MS (positive ion mode): m/z 589 (Acid+1); Yield =
31%: m.p. = 189-204°C

-49-
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Scheme IIa
Step I: Preparation of compound of Formula XVa

A compound of Formula XIIIa (1 equiv.) and a mixture of 1N hydrochloric
acid:methanol:tetrahydrofuran (2:5:5) were stirred at room temperature for about 7 hours.
At the end of reaction, sodium hydroxide pellets (7 equiv.) were added and the reaction
mixture was further stirred at room temperature for about 5 houra. Reaction mixture was
concertrated and the residue was dissolved in distilled water and acidified to ~I1pH with
1N hydrochloric acid. The aqueous layer was extracted with ethyl acetate, washed with
water, brine and dried over anhydrous sodium sulphate, Organic layer was concentrated
and adsorbed over silica gel (5% methanol-dichloromethane). The following compound
waz prepared by following above procedures
(3R,5R)-7-[2-(4-fluorophenyl)-3- isopropyl-3-phenyl-4-[4-carboxyphenyl)amino)
carbonyl]-pyrrol-1-yl]-3,5-dilydraxy-heptancic acid .

Yield : 5g (84.6%)

Step II: Preparation of disodium salt of compound of Formula XVa

A compound of XVa (1 equiv.), tetrahydrofuran-methanol (1:1) and sodium
hydroxide (1N, 2 equiv.) solution were stirred at ambient temperature for about 2 hours.
Disodium salt of compound of Formula XVa was isolated by evaporsting solvent under
reduced pressure. The residue was washed with diethylether, dried in vacuo to afford the
pure compound in a yield of 4.5g (84.9%). The following compound was prepared by
following above procedures,

Disodium salt of (3R, SR)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
carboxyphenyl)amino) carbornyl]-pyrrol-1-yl]-3,5-dikydroxy-heptanoic acid

'H NMR (DMSO, 300 MHz):5 1.135-1,179 (m, 2H), 1365 (d, J=6.3Hz, 6H), 1.752 (brs,
4H), 1.752-1.779 (m, 1H), 1.950-1.998 (m, 1H), 2.733 (s, 1H), 2.89 (s, 1H), 3.607-3.75
(m, 3H), 3.924-4.004 (m, 2H), 6.99-7.07 (m, 5H), 7.155-7.247 (m, 4H), 7.4 (d, J=6Hz,
2H), 7.70 (d, }=5Hz, 2H), 9.827 (s, 1H); MS (positive ion mods): m/z 603.13 (Acid* +1) ;
Yield : 4.5g (84.9%).
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SCHEME II
Preparation of Compound of Formnla XIX

To a solution of a compound of Forraula XVIII (4.5 mmoles; prepared according
to procedure as described in Tet. Let., 43:1161 (2002) and J. Org. Chem., 50:438 (1985),
in toluene (15 ml) was added a compound of Formula V (4.9 mmoles), piperidine (0.02
ml) and acetic acid (0.054 ml). The mixture was heated at reflux with azeotropic removal
of water for about 4 to 6 hours. The reaction mixture was concentrated and the residue was
extracted in dichloromethane. The organic layer was washed with 1N hydrochloric acid
solution, sodium bicarbomates solution, brine, dried over anhydrous sodium sulphate, and
conoentrated. The crude product was purified on a chromatographic column (silica gel,
100-200 mesh, 2% EtOAc-hexane).

Preparation of compound of Formuls XX

A compound of Formula XIX (6.49 mmoles), a compound of Formula VII (7.14
mmoles), 3-ethyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromide (1.298 mmoles),
triethylamine (6.49 mmoles), and ethanol (0.6 ml) were placed in & 30 ml vial, flushed
with argon and the vial sealed properly. The reaction mixture waa stirred at 70°C for
about 12 to 15 hours. To the reaction mixture was added ethy! acetats, the mixture was
washed with water, 6N hydrochloric acid, again with water and brine, dried over
anhydrous sodium sulphate, and concentrated to give crude product. The crude product
was purified on a chromatographic column (gilica gel 100-200 mesh) using 7% ethyl
acetate in hexane.

Preparation of compound of Formula XXT

To a solution of Formula XX (4.62 mmoles) in heptane: toluene: tetrahydrofuran
(4:1:1) was added a compound of Formula [¥X (6.99 mmoles) and pivalic acid (4.768
mmoles). The mixture was refluxed with azeotropic removal of water for about 22 to 25
hours. The reaction mixture was concentrated, ethyl acetate was added, the reaction
mixture was washed with sodium bicarbonate solution and brine, dried over anhydrous
sodimn sulphate and concentrated to give the crude product. The crude product was
purified on column (silica gel, 100-200 mesh) uaing 7% ethyl acetate in hexane.
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Preparation of compound of Formula XXII

To a solution of a compound of Formula XX1 (0.8g) in methano]; dioxan (2:8)
mixture was added 10% palladium carbon (50% wet, 60% w/w). The resulting reaction
mixture was hydrogenated at 40 psi for about 2.5 hours. After the reaction was over, the
reaction mixture was passed through celite and the resulting solution was concentrated
under vacuum to give the required product, which was further used as such for next step,

Preparation of compound of Formmla X : path a

To a solution of a compound of Forrmula XXII (1 equiv) in benzane at 0°C under
argon, oxalyl chloride (2.0 equiv) was added dropwise. After the evolution of gas had
ceased, the reaction mixture was heated an oil bath at 70°C for 2 hours. The reaction
mixture was evaporated to dryness. The residue was dissolved in benzene (dry) and added
at ambient temperature to a solution of amine of formula I (1.1 equiv.) in benzene. The
reaction mixture was then huted to 70°C until completion of reaction. Volatiles were

. removed in vacuo and the residue was purified on a chromsatographic column (silica gel,

100-200 mesh). The following compound was prepared following above general
procedure

(6-(2-[3-(2-Acetylphenylcarbamayl)-5-(4-, ﬂuorophwl)—?—uapmpyl—#—phemal-pﬂwl 1-
Yi]-ethyl}-2,2-dimethyl-[1,3] diaxan-4-yl)-acetic acid tert-butyl ester

‘*H NMR{CDCls, 300MHz):5 1.0-1.15 (m, 1H), 1.30 (s, 1H), 1.33 (s, 3H), 1.44 (s, 9H),
1.48 (d, J=6.0Hz, 6H), 2.23 (dd, F=15.0 & 6.0Hz, 1H), 2.35-2.5 (m, 4H), 3.35 (sept.
J=6.0Hz, 1H), 3.64-3.89 (m, 2H), 4.0-4.25 (m, 2H), 6.93-7.08 (rn, 8H), 7.18-7.22 (m, 2H),
7.50 (d, J=9.0Hz, 1H), 7.69 (4, J=6.0tz, [H), 8.82 (d, ]=9.0Hz, 1H), 11.02 (brs, 1H); M5
(positive ion ): m/z 697.500 [M+1T"; Yield=59%

Preparation of compound of Formnla X : path b

To a solution of a compound of Fornmla XXTI (1.2 mmole) in dimethylformamide
(2.5 ml) was added diisopropylethylamine (2.4 mmole) and O-benzotriazol-1-yl-
N,N,N',N'-tetramethy] uronium hexafluorophosphate (HBTU) (1.2 mmoles). To the
resulting clear solution was then added cyclohexylamine (1.2 mmoles) in
dimethylformemide (0.5 ml). The reaction mixture was stirred at 50°C to 60°C ovemnight.
To the reaction mixture was added water and the mixture was extracted with
dichloromethans, the organic Iayer was washed with water, brine, dried over enhydrous
sodium sulphate and concentrated to get the crude product. The cruds product was purified
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by column chromatography (silica gel, 100-200 mesh) using 10 % ethyl acetate in hexane.
The following compound was prepared as per this protocol.
(6-{2-[3-Cyclohexylcarbamayl)-5-(4-fluorophenyl)-2-isopropyl-4-phenyl-pyrrol-1-yl] -
ethyl}-2,2-dimethyl-[1,3] dioxan-4-yl)-acstic acid tert-butyl ester

'H NMR(CDCls, 300 MHz):§ 0.7-0.88 (m, 2H), 0.97-1.05 (m, 2H), 1.20-1.30 (m, 4H),
1.30-1.34 (s, 3H), 1.43 (s, 9H), 1.47 (d, J=6.9Hz, 6H), 1.43-1.48 (m, 2H), 1.63 (brs, 3H),
2.25 (dd, J=15 & 6Hz, 1H), 2.35 (dd, J=15 & 6.9Hz, 1H), 3.35 (sept, J=6.9Hz, 1H), 3.69-
3.81 (m, 3H), 3.85-4.15 (m, 1H), 4.15-4.25 (m, 1H), 6.91-6.99 (m, 3H), 7.07-7.15 (m,
6H); MS (positive ion mode): m/z 661 (M*+1)

-

Preparation of heml calcinm salt of Formmla XY

(@) Toasolutionofa compotmd of Formula X in mﬁol and tetrahydrofuran
(1:1) was added 1IN hydrochloric acid (3 equiv) and the mixture stirred at ambient
temperature, After the complete hydrolysis of ketal, the reaction mixture was cooled to
0°C and sodium hydroxide pellets (6 equiv) were added. The reaction was then stirred at
ambient tamperature, At the end of ester hydrolysis, solvents were removed and the
regidue was dissolved in water; the aqueous Jayer was washed with ether, and neutralized
with 1N hydrochloric acid. The organic phase was extracted into ethyl acetate, and
concentrated. The residue was then purified on a chromatographic columm (gilica gel 100-
200 mesh). '

()  To an aqueous solution of the sodium salt of the acid (prepared by adding 1
equivalent IN sodium hydroxide solution) was added dropwise an aqueous solution (IM)
of calcium acetate (0.55 equiv). White precipitate was obtained, which was filtared,
washed with copious amount of water, and dried in vacuo.

The following compounds were prepared following above general procedure

Hemi calclum salt of (3R, 5R)-7-{2-(4-fluorophenyl)-5- isopropyl-3-phenyl4-
[(cyclohexylamino) carbonyl)]-pyrroi-1-yi]-3,5-dihydraxy-heptanoic acld

'H NMR(DMSO-d¢, D0 exchanged, 300MHz):5 0.9 (brs, 2H), 1.2-1.35 (m, 5H), 1.35-
1.50 (m, 7H), 1.55 (m, 4H), 1.90-2.1 (m, 1H), 2.10-2.20 (m, 1H), 3.17-3.20 (m, 1H), 3.51

(brs, 1H), 3.73 (brs, 1H), 7.02-7.36 (m, 9H); MS (positive ion mode): m/z 565 (acid+1).

Hemi calcium salt of (3R,5R)~7-[2-(4-flucraphenyl)-5-isopropyl-3-phenyl-4-[(2-
acetylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dikydroxy-heptanoic acid
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'H NMR(DMSO-d, 300MHz):5 1.10-1.25 (m, 2H), 1.39 (d, J=6.0Hz, 6H), 1.5-1.7 (m,
2H), 1.77 (dd, }=150 & 6.0Hz, 1H), 1.97 (dd, J=15.0 & 3.0Hz, 1K), 2.38 (s, 3H), 6.94-
7.01 (m, SH), 7.08-7.20 {m, 3H), 7.29-7.34 (m, 2H), 7.56 (t, }=9.0Hz, 1H), 7.87 (4,
J=6.0Hz, 1H), 8.58 (d, 9.0Hz, 1H), 10.98 (s, 1H); MS (positive ion): m/z 601.300
[Acid+1]; Yield=28%; m. pt: 202.6-208.7°C.

Scheme ITla

Preparation of Compounnd of Formula XIX

To a solution of a compound of Formula XVIII (4.5 mmoles; prepared according
to procedure as described in Tet Let., 43:1161 (2002) and J. Org. Chem., 50:438 (1985))
in toluene (15 mi) was added a compound of Formula V (4.9 mmoles), piperidine (0.02
ml) and acetic acid (0.054 mi). The mixture was heated at reflux with azeotropic removal
of water for about 4 to 6 hours. The reaction mixture was concentrated and the residue was
extracted in dichloromethane. The organic layer was washed with IN hydrochloric acid
solution, sodium bicarbonate solution, brine, dried over anhydrous sodium sulphate, and
was concentrated. The crude product was purified on a chromatographic column (gilica
gel, 100-200 mesh, 2% EtOAc-hexane).

'H NMR(CDCl,, 300MHz):5 1.02 (d, J=6.9Hz, 6H), 2.65 (sept, J=7.2Hz, 1H), 5.26 (s,
2H), 7.25 (s, 2H), 7.25 (brs, 10H), 7.81 (s, LH). ). isomer 2 : 'H NMR(CDCls, 300MHz): 8
1.02 (d, J = 6.9 Hz, 6H), 2.65 (sept, ] =6.9 Hz, 1H), 5.27 (s, ZH), 7.36 (brs, 10H), 7.82 (s,
1H).MS (+ ve ion mode): m/z 309 (M"+1); Yield: 70%

Preparation of compound of Formula XX

A compound of Formula XTX (6.49 mmoles), a compound of Formula VII (7.14
mmoles), 3-ethyl-5- (2-hydroxyethyl)-4-methy] thiazolium bromide (1.298 mmoles),
triethylamine (6.49 mmoles), and ethanol (0.6 ml) were placed in a 30 m! vial, the reaction
was flushed with argon and the vial was sealed properly. The reaction mixture was stirred
at 70°C for about 12 to 15 hours. To the reaction mixture wag added ethyl acetate, the
mixturc was washed with water, 6N hydrochloric acid, again with water and brine, was
dried over anhydrous sodium sulphate, and was concentrated to give crude product. The
crude product was purified on a chromatographic column (silica gel 100-200 mesh) using
7% ethyl acetate in hexane,
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'H NMR(CDCls, 300MHz): (1:1 mixture of diastercomers)é 0.48 (d, J=6.9Hz, 3H), 0.91
(d, J=6.6Hz, 3H), 1.07 (d, J=6.6Hz, 3H), 1.21 (d,7=6.9Hz, 3H), 2.30 (sept, J=6.6Hz, 1H),
2,82 (sept, 6.6Hz, 1H), 4.76 (d, J=14Hz, 1H), 4.77 (d, J=12.3Hz, 1H), 5.33 (d, J=11.1Hz,
1H), 5.35 (d, J=11.1Hz, 1H), 7.02 (t, }=8.4Hz, 6H), 7.22-7.29 (m, 8H), 7.75-7.99 (m, 4H);

MS (+ ve ion mode): m/z 433 (M"+1). Yield: 72%

Preparation of compound of Formula XXI

To a solution of Formula XX (4.62 mmoles) in heptane:toluens:tetrahydrofuran
(4:1:1) was added a compound of Formula [X (6.99 mmoles) and pivalic acid (4.768
mmoles). The mixture was refluxed with azeotropic removal of water for about 22 to 25
hours. The reaction mixture was concentrated, ethyl acetate was added, and the reaction
mixture was washed with sodium bicarbonate solution and brine, was dried over
anhydrous sodium sulphate and was concentrated to give the crude product. The crude
product was purified on column (silica gel, 100-200 mesh) using 7% ethyl acetate in
hexane.

'H NMR(CDCl,, 300MHz):5 0.99-1.08 (m, 2H), 1.25 (s, 3H), 1.34 (s), 1.43 (s, 9H), 1.96
(d, J=6Hz, 6H), 1.58-1.63 (m, 2H), 2.21 (dd, J=158.6Hz, 1H), 2.37 (dd, J=15 & 9Hz, 1H),
3.51 (sept, J=6Hz), 3.65 (brs, 1H), 3.75-3.83 (m, 1H), 4.00-4.25 (m, 2H), 5.03 (s, 2H),
6.83-7.25 (m, 14H). MS (+ ve ion mode): m/z 670 (M'+1). yield 74%

Preparation of compound of Formnla XX

To a solution of a compound of Formula XXI (0.8g) in methanol:dioxan (2:8)
mixture was added 10% palladium carbon (50% wet, 60% w/w). The resulting reaction
mixture was hydrogenated at 40 pai for about 2.5 hours. After the reaction was over, the
reaction mixture was passed through celite and the resulting solution was concentrated
under vacuum to give the required product, which was further used as such for next atep.

'H NMR(CDCl, 300MHz):3 0.95-1.05 (m, 1H), 1.21-1.28 (m, 1H), 1.28 (s, 3H), 1.34 (s,
3H), 1.43 (s, 9H), 1.47 (d, J=7.1Hz), 1.59-1.65 (m, 2H), 2.22 (dd, J=15.2 & 6.1Hz, 1H),

2.35 (dd, J=15.2 & 6.1Hz, 1H), 3.61-3.66 (m, 2H), 3.67-3.86 (m, 1H), 4.00-4.15 (m, 2H),
6.95 (t, J=0Hz, 2H), 7.06-7.15 (m, 7H) MS (+ ve ion mode): m/z 586 (M*+1) Yicld 76%

Preparation of compound of Formnla Xa: patha
To a solution of a compound of Formula XXII (1 equiv) in benzene at 0°C under
argon, oxalyl chloride (2.0 equiv) is added dropwise. Aftar the evolution of gas censes,
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the reaction mixture is heated on oil bath at 70°C for 2 hours. The reaction mixture is
evaporated to dryness. The rosidue is dissolved in benzene (dry) and is added at ambient
temperature to a solution of amine of Formpla ITla (1.1 equiv.) in presence of
tristhylamine, in benzene. The reaction mixture is then heated to 70°C until completion of
reaction. Volatiles are removed in vacuo apd the residue is purified on a chromatographic
column (gilica gel, 100-200 mesh).

Preparation of compound of Formmla Xa: path b

To a solution of a compound of Formula XXI1 (1.2 mmole) in dimethylformamide
(2.5 ml) is added diisopropylethylamine (2.4 mmole) and O-benzotriazol-1-yI-N,N,N'.N'-
tetramethyl uronium hexafluorophosphate (HBTU) (1.2 mmoles). To the resulting clear
solution is then added cyclohexylamins (1.2 mmoles) in dimethylformamide (0.5 ml). The
reaction mixture is stirred at 50°C to 60°C overnight. To the reaction mixture is added
water and the mixture is extracted with dichloromethane, the orgenic layer is washed with
water, brine, is dried over anhydrous sodium sulphate and is concentrated to get the crude
product. The crude product is purified by column chromatography (silica gel, 100-200
mesh) using 10 % ethyl acetate in hexana,

Preparation of hemi calcium sait of Formula XIa

(@) To asolution of a compoundi of Formula Xa in methanol and
tetrahydrofuran (1:1) is added 1N hydrochloric acid (3 equiv) and the mixture is stirred at*
ambient temperature. After the complete hydrolysis of ketal, the reaction mixture is
cooled to 0°C and sodium hydroxide pellets (6 equiv) are added. The reaction is then
stirred at ambient temperature. At the end of ester hydrolywis, solvents are removed and
the residue is dissolved in water; the aqueous layer is washed with ether, and is neutralized
with IN hydrochloric acid. The organics phase is extracted into ethyl acetats, and
concentrated. The residue is then purified on a chromatographic column (silica gel 100-
200 mesh).

(b)  To an aqueous solution of the sodium salt of the acid (is prepared by adding
1 equivalent IN sodium hydroxide solution) is added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate is obtained, which is filtered, is waghed
with copious amount of water, and is dried in vacuo. The following compounds can be
prepared following schemne Ib or Ila or both.
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(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
acetoxymethylphenyl)amino) carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid
(Compound No. 2a) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fiuorophenyl)-5-isopropyl-3-phenyl-4-{4-
phenylthiocarbamoyloxymethylphenyl)amino)carbonyl]-pyrol-1-yl]-3,5-
dihydroxy-heptanoic acid (Compound No. 3a) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
propionyloxymethylphenyl)amino) carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-
heptanoic acid (Compound No. 4a) and its hemicalcium salt,

(3R,5R)-7-{2~(4-fluorophenyl)-3- isopropyl-3-phenyl-4-{4-
octylcarbamoyloxymethyl phenyl)amino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-
heptanoic acid (Compound No. 5a) and its hemicalcium salt,

(3R, 5R)-7-[2-{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-phenylacetoxymethyl
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 6a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
phenylcarbamoyloxymethyl phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 7a) and its hemicalciurn salt,

(3R, 5R)-7-[2{4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-benzoyloxymethyl
phenyl)amino) carbonyl]-pyrrol-1-yI}-3,5-dihydroxy-heptanoic acid (Compound
No. 88) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluoropheny!)-5- isopropyl-3-phenyl-4-{4-isonicotinoyloxymethyl
phenyl)amino) carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 9a) and its hemicalcium salt,

(3R, 5R)-7-[2~(4-flucrophenyl)-5-isopropyl-3-phenyl-4- [4-pyridin-4-
ylcarbamoyloxymethyl phenyl) amino) carbonyl}-pyrrol-1-yi]-3,5-dihydroxy-
heptanoic acid (Compound No. 10a) and its hemicalcium salt,

(3R, 5R)-7-[2{(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-phenylcarbamoyl
phenyl)amino) carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 112) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-cyclohexylcarbemoyl-
phenyl) amino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 12a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-methylcarbamoyl)-
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 13a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-benzylcarbamoyl)-
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 14a) and its hemicalcium salt,

(3R, 5R)-7-[2<{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-{morpholine-4-

carbonyl)-phenyl)amino) carbonyl)-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid
(Compound No, 15) and its hemicalcium salt,
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(3R, 5R)-7{2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4(piperidine-1-
carbony])-phenyl)amino) carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid
(Compound No. 16) and its hemicalcium salt,

(3R, 5R)-7{2~(4-fluorophenyl)-5- i ~3-phenyl-4-[4-benzylamino
phenyl)amino) carbonyl]-pyrrol-1-vl]-3,5-dihydroxy-heptanoic acid (Compound
No. 17) and its hemicalcium salt,

(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-(1-
hydroxyethyl)phenylamino) carbonyl]-pyrrol-1-y1]-3,5-dibydroxy-heptanoic acid
(Compound No. 18) and its hamicalcium salt,

(3R,5R)-7{2«(4-flucrophenyl)-5- isopropyl-3-phanyl-4-[4-(2-hydroxysthyl)
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-haptanoic acid (Compound
No. 19) and its hemicalcium salt,

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-hydroxypropyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 20) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxymethyl
phenylamino) carbonyl]-pyrrol-1-yi]-3, Sdlhyﬁuxrhepr acid (Compound
No. 21) and its hemicalcium salt,

(3R,5R)-74{2~(4-fluoropheny)-5- isopropyl-3-phenyl-4-[(4-cthoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 22) and its hemicalcium salt,

(3R,5R)-7-{2(4-fluorophenyl)-5- isopropyl-3-phemyl-4-{(4-isopropoxymethyl
phenylamino) carbonyl]-pyrrol-1-y1}-3,5-dihydroxy-heptanoic acid (Compound
No. 23) and its hemicalcium salt,

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{(4-propoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]}-3,5-dihydroxy-heptanoic acid (Compound
No. 24) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyf)-5- isopropyl-3-phenyl-4-[(4-
methoxymethoxymethylphenylamino) carbonyil-pyrrol-1-yll-3,5-dihydroxy-
heptanoic acid (Compound No. 25) and its hemicalcium salt,

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclobexyloxymethyl
phenylamine) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 26) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclopentyloxymethyl
phenylamino) carbonyi}-pyrrol-1-yl)-3,5-dihydroxy-heptanoic acid (Compound
No. 27) and its hemicalcium salt,

(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound
No. 28) and its hemicalcium salt,

(3R,5R)-7-[2-(4-flucrophenyl)-5- isopropy}-3-phemyl-4-([(4-

chlorobenzyloxymethyl phenylamino) carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-
heptanoic acid (Compound No. 29) and its hemicalcium salt,
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(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxybenzyloxymethyl phenylamino) carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-
heptanoic acid (Compound No. 30) and its hemicalcium salt,

.(3R,5R)-7-[2<(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-

phenoxymethylphenylamino) carbonyl}-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid
(Compound No. 31) and its hemicalcium salt,

(3R,5R)-7-[2<{4-fluorophenyl)-5- isopropyl-3-phenyl-4-{(4-chlorophenoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound
No. 32) and its hemicalcium salt,

(3R,5R)-7-[2{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
acetylaminophenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 33) and its hemicalcium salt, ]

(3R,5R)-7-[2~(4-fluorophenyl)-5- ieopropyl-3-phanyl-4-[(4-benzoylamino
phenylamino) carbanyi]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 34) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzenesulfonylamino
phenylamino) carbonyl]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound
No. 36) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 37) and its hemicalcium salt,

(3R,5R)-7-[2<(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-ureido)-
phenylamino) carbonyl}-pyrrol-1-y1]-3, S-dihydmxyhhqmnoic acid (Compound
No. 38) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- mopmpyl—3-phmyl—4-[4—(3 -benzyll-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound
No. 39) and its hemicalcium salt,

(3R,5R)-7-{2<{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 40) and its hemicalcium salt,

(3R,5R)~7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{4-(3-phenyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yi]-3, S-d:hydmxy-heptmmc acid (Compound
No. 41) and its hemicalcium salt,

(3R,5R)-7-[2<(4-fluorophenyl)-5- isopropyl-3-phemyl-4-[4-(3-methyl-thioureido)-

phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound
No. 42) and its hemicalcium salt.

Pharmacological activity

The compounds disclosed herein have activity as inhibitors of 3-hydroxy-3-

methyl-ghitanyl coenzyme A (HMG-CoA) reductase, and thus are useful in inhibiting
cholesterol biosynthesis and/or in lowering triglycerides.
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The compounds described herein are screened in an in-vitro HMG-CoA reductase
enzyme asaay as described by Kubo et al., Endocrinology 120:214 (1987) and Hellar et al,,
Biochem and Biophys. Res. Comm. 50:859 (1973).

HMG-CoA reductase is a rate-limiting enzyme in the cholesterol biosynthesis,
catalyzing the following reaction.
['*C] HMG-CoA +2NADPH +2H" __, [*C] mevanolate + CoA +2ZNADP* microsomes,
utilizing 2.5 uM [*4C] HMG-CoA as a substrate. The reaction is carried out in prosence of
100 mM KH;PO,, 20 mM G-6-P, 2.5 mM NADP, 10 mM EDTA, 5 mM DTT and 1.4 G-
6-P dehydrogenase, at 37 °C for 15 minutes and quantitating ['*C] mevalonate as an end
product. For ICs determination, the compounds dissolved in 1% dimethylsulfoxide are
preincubated with liver microsomes at 37°C for 30 minutes.

The ICs for HMG-CoA reductase inhibition in rat liver microsome ranged from
0.1 to 0.96 nM. The compounds disclosad herein ranged from being equipotent to 4 fold
more potent than atorvastatin. Some of the compounds disclosed herein were potent than
atorvastatin in inhibiting cholesterol synthesis in vivo rat model. Some of the compounds
disclosed herein have intringic clearance in human liver microsome significantly legs than
atorvastatin and are not major substrate for CYP3A4 (cytochrome p450 3A4), Some of the
compounds exhibit potency and selectivity greater than atorvastatin in inhibition of
cholesterol synthesis in rat primary hepatocytes over inhibition of cholesterol synthesis in
extra hepatic cells/coll lines [e.g. NRK-49F (Fibroblast) and L6 (Myoblast)].

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skilled in the
art and are intended to be included within the scope of the present invention:
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We Claim:
1. A compound having the structure of Formula I,
Ry Ry
o
Y
Formula |

its pharmaceutically acceptabie salts, pharmaceutically acceptable solvates,
tautomers, racemates, pure enantiomers, prodrugs, metabolites, polymorphs,
diastereoisomers or N-oxides, wherein OH

- L.

R; can be C,-Cs, Cs-Cg, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C,-Cs alkyl, cyeno, or C,-
C; perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to thres gubstituents are
independently selected from cyano, acetyl, or optionally substituted amino,
whnroinupmtv'vo amino substituents are independently selected fram C,-Cg alkyl,
C;-Cy cycloalkyl, acetyl, or sulfonamide);

Ry can be optionally substituted C,-Cs alkyl or C5-Cg cycloalkyl (wherein
substituents are independently selected from halogens, hydroxyl, C;-Cj alkoxy and
protected hydroxyl);

Ry can also be -NRgRo, wherein Ry and Ry aro optionally substituted C,-Cs alkyl
(wherein the optional substitusnt(s) is/are selected from halogens, hydroxy, C,-Cs
alkoxy and protected hydroxyl);

0
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Rycan be

wherein Rs and Rg are independently hydrogen, C,-Cg alkyl or Cy-C cycloalkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C,-Cg alkyl (wherein up to two substituents
are independently selected from hydroxyl, protected hyiroxyl, and halogen(s)),
optionally substituted amino (wherein up to two substituents are independently
selected from SO;R7, CORj, or CONEIR7, wherein Ry is C;-Cg alkyl or aryl), or
acetyl, trifluoromethyl, or C,-Cg alkoxycarbonyl, or Rs and R together form a 5-7
membered ring with one or mare optional heteroatoms wherein the hetero atom(s)
are independently selected from nitrogen, oxygen and sulfur,

or R4 can be an optionally substituted mono-, bi- or tricyclic heterocycle having
one or more hetero atom(s) wherein esid hereto atom(s) is/are indspendently
selected from oxygen, nitrogen and sulfur, and the optional substituents are
independently selected from halogens, hydroxy, protected hydroxyl, C,-C; alkoxy,
cyano, C;~C; perfiuaroalky, Ci-Cealkyl or Cy-Cs cycloalkyl, aryl or optianally
substituted aralky]l wherein the substituents are independently selected from
halog.ens, hydroxy, protected hydroxyl, C,-C; alkoxy, cyano, or C;-Cs
perfluoroalkyi,

and the pharmaceutically acceptabls salts, tautomers, mcemates, pure enantiomers
or diasterecisomers, and solvates of the compounds of Formula I,

with the provisio that R; is phenyl only when (1) Rs or R is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, bydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Rs and R together form a 5-7 membered ring with or
without one or more heteroatoms wherein the hetero atom(s) are selected from
nitrogen, oxygen and sulfur or (3) when Rs or Rg is aralkyl optionally substituted
with halogens, cyano, C,-Cg alkyl, C,-C¢ halogenated alkyl or (4) when R, is
optionally substituted mono-~, bi- or tricyclic heterocycle having one or more hetero
atom(s) (wherein the optional substituents are independently selected from

-62-
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halogens, hydroxy, protected hydroxyl, C;-C; alkaxy, cyano, perfluoroalky! of ane
to three carbon atoms, Cy-Cgalkyl, C3-Cg cycloalkyl, aryl, or optionaily substituted
aralky! (wherein the aralkyl substitusnts are independently selected from halogens

hydroxy, protected hydroxyl, C,-C; alkoxy, cyano, or C,-C; perfluoroalkyl)).

A compound having the structure of Formula Ib,

Roy,
S N—Y
k
R
RS

Formula Ib

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, dintereoilsomm,
metabolites, prodrugs or N-oxides wherein

R, is C,-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C,-Cg alkyl, cyano and C,-C;
perflucroalkyl); ' ' '

R; is optionally substituted pheryl (wherein the substituent(s) ia/are selected from
cyano, acetyl and optionally substituted amino;

R, is optionally substituted C-Cg alkyl or Cy-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected
hydroxyl); R can also be -NRgR; wherein Rg and Ry are optionally substituted C,-
Cs alkyl (wherein the optional substituent(s) is/are selected from halogens,
hydroxyl, C,-C; alkoxy, and protected hydroxyl);

R, is NHRq [wherein Ry is solected from aralkyl, CONHRjy (wherein Ry is aralkyl),
CSNHRy (wherein Ry is C,-Cs alkyl, aryl or aralkyl)]; -CORyo (wherein R)q is
selected from hydroxyl and —NR;R;; (wherein R;, and R;; are independently
selected from hydrogen, alkyl, aryl, Cx-C; cycloalkyl, aralkyl and Ry and Ry
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10.

11L.

12.

13.

14.

15.

together form 5-7 membered ring with one of more optional heteroatom(s) wherein
the heteroatom(s) is/are independently selected from nitrogen, oxygen and
sulphur); and

Rs is hydrogen, C,-C¢ alkyl or C;-Cs cycloalkyl, optionally substituted aryl or
aralkyl (wherein the substituents are selected from halogens, cyeno, optionally
substituted C,-Cs alkyl (wherein the substituents are independently selected from
hydroxyl, protected hydroxyl, and halogen(s)], optionally substituted amino,
acetyl, trifluoromethyl and C,-Cs alkoxycarbonyl.

Acompoundaceordingtoclai:h I wherein R is phenyl substituted with one or
more halogens. :

A compound accordng to claim 1 wherein R, is phenyl substituted with one or
more fluorine atoms.

A compound according to claim 1 wherein R, is 4-fluorophenyl.

A compound according to claim 1 wherein R; is phenyl, Rs and R¢ are
regpectively, hydrogen and phenyl substituted with acetyl.

A compound according to claim 1 wherein Rg is 2-acetylphenyl.
Awmpoundmudingtoclaimlwhcmink;iﬂ-acetylphmyl.

A compound according to claim 1 wherein R is 4-acetylphenyl.
Ammpomdmmdingmclﬁmlntﬁn&isphmyl,&mdhm

respectively, hydrogen and phenyl substituted with one or more alkyl of from one
to six carbon atoms.

A compound according fo claim 1 wherein Ry is 2,4-dimethylphenyl.

A compound according to claim 1 whﬂreiilkziaphmyl.'Rg and R are
respectively, hydrogen and cycloalky] of from three to six carbon atoms.
A compound according to claim 1 wherein Ry is cyclohexyl

A compound according to claim 1 wherein R; is phenyl, Ry and Rg are
respectively, hydrogen and benzyl substituted with halogenated alkyl of from one
to six carbon atoms.

A compound according to claim 1 wherein Ry is 4-trifluoromethyl benzyl.

- e
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16.

17.
18.
19.

20.

21.

22,

23,

24,

25.

*A compound according to claim 1 whereain R; is phenyl, Rs and R together form
5-7 membered ring with or without one or more heteroatoms wherein heteroatoms
are selected from the group consisting of nitrogen, oxygen and sulphur.

A compound of claim 1 wherein R; and Rg together form piperidine.
A compound according to claim 1 wherein Rs and Rg together form morpholine,
A compound according to claim 1 whminR:isphmyl_,R, and R are

respectively, hydrogen and phenyl substituted with hydroxylated alkyl of from one
or six carbon atoms.

A compound according to claim 1 wherein R¢ is 4-hydroxymethyl phenyl.

A compound according to claim 1 wherein R; is phenyl, Ry and Rg are
respectively, hydrogen and 4-(methylsulfonamido)phenyl,

A compound according to claim 1 wherein R; is phenyl, Rs and R are
respectively, hydrogen and 4-(acetamido)phenyl.

A compound according to claim 1 wherein R; is phenyl and Ry is 1,2,4-oxadiazinyl
phenyl. _

A compound according to claim 1 wherein R; is phenyl and R, is 1,2,4-
triazolylphenyl. ' '

A compound according to claim 1 wherein R; is 4~cyanophenyl, Rs and R¢ are
respectively, hydrogen and phenyl.

az
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26.

27.
28.

30.

31.

A compound according to claim 1 wherein R; is alky! of from one to six or cycloalkyl
of from three to six carbon atoms.

A compound according to claim 1 wherein Rj is isopropyl

A compound having the structure of Formnla Ib,

Formula Ib

its pharmaceutically scceptable malis, pharmacentically acceptable solyates,
tautomers, racemates, polymorphs, pure enantiomers, dissterecisomers, metabolites,

prodrugs or N-oxides wherein ol

oH OH O

Y= /\/k)\/“\m or _/"""

Ry R, Ry and Ry can be 4-flucrophenyl, phenyl, isopropyl and hydrogen,
respectively;

Ry ia C;-C; alkoxycarbomyl, optionally substited C)-Cs alkyl (wherein the
substituent is bydroxy or protected hydroxyl), NHRy [wherein Ry is selected from
SO2Ry, OORy or CONHRp (wherein R is methyl or phenyl)].

The compound according to claim 2, wherein R, is phenyl substituted with one or
more halogen.

The compound according to claim 29, wherein R, is phenyl substituted with one or

more fluorine.

The compound according to cleim 30, wherein R, is 4-fluorophenyl.
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32.

33.
34.
3s.
36.

37.

38.

39.

41,

42,

43.

45.

The compound according to claim 28, wherein R; and R sare phenyl and hytdrogen,
respectively.

The compound according to claim 2, wherein R; is C,-Cs alkyl.

The compound according to claim 33, wherein R; is isopropyl.

The compound according to claim 2, wherein R, is —COR1q wherein R, is hydroxy.
The compound according to claim 2, wharein R4 is ~COR;g wherein Ryg is NR )Rz
(wherein R;; and R;; together form 5-7 membered ring with one or more optional
heteroatom(s) wherein the heteroatom(s) is/are independently selected from nitrogen,
oxygen and sulphur).

The compolmd lcca:dmg to claim 2, wherein R4 i8 —COR,p wherein Ryg i8 NR1R)2
wherein Rj; and Rz together form morpholinyl.

The compound according to claim 2, wherein R4i8 —COR o wherein Ryp i8 NR1;R12
wherein Ry) and R,3 together form piperidinyl.

The compound according to claim 2, wherein R4 is ~COR1q wherein Ry is NRy1Ry
wherein R, and R)2 are rupectively, hydmgon and Ci-Cio lIle

" The compound according to claim 39, wherein Ry is —COR;o wherein R is NRyR12

wherein R and Ry, are respectively, hydrogen and methyL

The compound according to claim 2, wherein Ry is ~COR 0 whorein R, is NR;;R)2
wherein Ry, and Ry3 are respectively, hydrogen and aryl.

The compound according to claim 41, wherein R4 is ~COR g wherein Ry is NR; Rz
wherein R;; and R,3 are respectively, hydrogen and phenyl.

The compound acconding to claim 2, wherein R, i8 -COR;0 wherein R;q is NR; Rz
wherein R;; and R); are respectively, hydrogen end eralkyl.

The compound according to claim 43, wherein Ry is ~CORo wherein Ry ia NR, |R1;
wherein R); and R;; are respectively, hydrogen and benzyl.

The compound according to claim 2, wherein Ry is —~COR)o wherein Rypis NR; 1R
wherein R;; and Rz are respectively, hydrogen and C3-Cy cycloalkyl.

-67 -
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46.  The compound according to claim 45, wherein R, is ~COR o wherein R;o is NR;1R12
wherein R;; and R,;; are respectively, hydrogen and cyclohexyl.

47.  The compound according to claim 2, wherein Ry is NHRg wherein Ry is aralkyt.

48.  The compound according to claim 47, wherein R4 is NHRs wherein Ry is benzyl.

49.  The compound according to claim 2, wherein R4 is NHRg wherein Ry is CONHR,
wherein Ry is aralkyl.

50. The campound according to claim 49, wherem R, is NHRg wherein Ry is CONHRy
wherein Ry is benzyl.

51.  The compound according to claim 2, wherein R, it NHRg wherein Rg is CSNHR,
wherein Ry is selected from C,-Csalkyl, aryl and aralkyl.

52.  The compound according to claim 51, wherein R, is NHRg wherein R; is CSNHR,
wherein Ry is selected from methyl, phenyl and benzy].

53,  The compound according to claim 28, wherein Ry is C,-C; alkoxycarbonyl.

54.  The compound according to cleim 53, wherein R, is methoxycarbonyl.

35.  The compound according to claim 53, wherein R4 is ethoxygarbonyl.

56.  The compound according to claim 28, wherein Ry is optionally substituted C,~Cg alkyl
wherein optional substituent is hydroxy.

57.  The compound according to claim 56, wherein R, is 1-hydroxyethyl.

58. The compound according to claim 56, wherein R, is 2-hydroxyethyl

59.  The compound according to claim 56, wherein R, is 3-hydroxypropyl.

60. The compound according to claim 28, wherein R, is NHR; wherein Ry is selected
from COCH,, COPh, SO;CH;, SO;Ph , CONHCH3 and CONHPh.

61.  Thecompound acoording to claim 2§, wherein Ry is optionally substituted C;-Cg alkyl

wherein optional substituent is protected hydroxyl selected from the group consisting
of-OCHa, -OC;Hj, -O-n-propyl, -O-i-propyl, -O-cyclopropyl, -O-CH:OCH3, -O-
cyclopentyl, -O-cyclohexyl, -O-benzyl, -O-chlorobenzyl, ~O-methoxybenzyl, -O-
phenyl, -O-chlorophenyl, -O-COCHj, -O-COC,Hs, -0-CO-benzyl, -0-CO-phenyl, -O-
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62.

CO-pyridinyl, -O-CONH-phenyl, -O-CONH-octyl, -O-CONH-pyridinyl and -O-
CSNH-phenyl.

A compound, which is:

(3R,5R)~7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(2-acetylphenylamino)
carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-beptanoic acid (Compound No. 1),

(3R,5R)-7-[2-(4-filuorophemnyl)-5- isopropyi-3-phenyl-4-[(3-acetylphenylamino)
carbonyl}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound No. 2),

(3R,5R)-7{2-(4-finarophenyl)-5- isopropyl-3-phenyl-4-[(4-acetylphenylamino)
carbonyl}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound No. 3),

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{(2,4-dimethylphenylamino)
carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-beptangic acid (Compound No. 4),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-{(cyclohexylamino)
carbonyi)]-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Cornpound No. 5),

(3R,5R)-7-[2-(4-fluoropheny)-5- isopropyl-3-phenyl-4-[(4-
trifluoromethylbenzylamino) carbonyl)]-pyrrol-1-yi]-3,5-dihydroxy-heptancic acid
(Compound No. 6),

(3R,5R)-7-[2~(4-fluoropheuyl)-5- isopropyl-3-phenyl-4-(morpholine-4-carbonyf)-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 7),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-(piperidine-1-cerbonyl)-
pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound No. B),

(3R,5R)-7-[2(4-fluarophenyl)-5- isopropyl-3-phenyl-4-[(4- :
hydroxymethylphenylamino)carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 11), ‘

(3R, 5SK)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[(4-
methanesulfonylaminophenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy- ic
acid (Compound No. 12),
(3R,5R)-7-[2-(4-Ouorophenyl)-5-isopropyl-3-phenyl-4-{(4-acetylaminophenylamino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 13),
(3R,5R)-7-[2-(4-fluorophany)-5-isopropyl-3-{4-cysnophenyl)4-[(phenylamino)
carbonyl)]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No. 14),
(3R,5R)-7-[2-(4-fluaropheny])-5- isopropyl-3-phenyl-4-[4-carboxyphenyl)amino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 1a),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
acetoxymethylphenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
{Compound No, 2a),

(3R,5R)-7-[2(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-
phenylthiocarbamoyloxymethylphenyl)amino)carbonyl]-pyrrol-1-y1}-3,5-dihydroxy-
heptanoic acid (Compound No. 3a),
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(3R,SR)-7-{2-{4-fluaropheuyl)-5- isopropy}-3-phenyl-4-{4-
propionyloxymethylphenyl)amino) carbonyi}-pyrmrol-1-y1]-3,5-dihydroxy-heptanoic
acid (Compound No. 4a),

(3R,5R)-7-[2-{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-octylcarbamoyloxymethyl

gh;nyl)anﬁno) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
8

(3R, 5R)-7-[2-(4-Buorophenyl)-5- isopropyl-3-phenyl-4-[4-phenylacetoxymethyl
gh)enyl)nmino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.
a),

(3R, 5R)-7-[2-(4-fluorophenyi)-5- isopropyl-3-phenyl-4-[4-
phenylcarbamoyloxymethyl phenyi)amino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-
heptanoic acid (ComPound No. 7a),

(3R, 5R)-7-{2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-benzoyloxymethyl
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
8s),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-isonicotinoyloxymethyl

phenyl)amino) carbonyl}-pyrrol-1-yi}-3,5~dihydroxy-heptenoic acid (Compound No. .

(3R, 5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4- [4-pyridin-4-
ylcarbamoyloxymethyl phenyl) amino) earbonyl]-pyrrol-1-yl}-3,5-dihydroxy-
heptanoic acid (Compound No. 10g),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-phenylcarbamoyl
llnlin;yl)amino) carbonyl]-pyrrol-1-yl]-3,5-dilrydroxy-heptancic acid (Compound No.
a),

(3R, 5SR)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-cyclohexylcarbamoyl-

phenyl) amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.

12a),

(3R, 5R)-7-{2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-methylcarbamoyl)-
];l;ﬁ)lyl)lmim) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptancic acid (Compound No.
a),

(3R, 5R)-7-[2-(4-fluorophenyl)-S- isopropyl-3-phenyl-4-[4-benzylcarbamoyl)-

phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydrexy-heptanoic acid (Compound No.
14a),

(3R, 5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-(morpholino-4-carbonyl)-

]lal;),enyl)aminn) cnrbony!]—pynnl-l-yl]-3.5-dihyth'my-heptmo§c acid (Compound No.
(3R, SR)—?—[Z-(‘I—ﬂuomphe;lyl)-S- isopropyl-3-phenyl-4-[4-(piperidine-1-carbonyl)-

[;lg)myl)lmim) carbonyl]}-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.

-70-
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(3R, SR)-7-[2-(4-flucrophenyl)-5- isopropy}-3-phenyl4-[4-beazylamino
phenyl)amino) carbonyll-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.
17),

(3R,5R)-7-[2-(4-fluoraphenyl)-5- isopropyl-3-phenyl-4-{4-(1-
hydroxyethyl)phenylamino) cerbonyl)-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid
(Compound No. 18),

(3R,5R)-7-[2<4-flucrophenyl)-5- isopropyl-3-phenyl-4-[4-(2-hydroxyethyl)
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
19), -

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-hydroxypropyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
20), '

(3R,5R)-7-[2«(4-uorophenyl)-5- inp:opyl-S-phmyl—4—[(4—mﬁho.xymﬂhyl
phenylaminé) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
21),

(3R,5R)-7-[2-{4-fluarophenyl)-S- isopropyl-3-phenyi-4-[(4-cthaxymethyl
phenylamino) carbonyl]}-pyrrol-1-yi}-3,5-dihydroxy-heptanoic acid (Compound No.
22), .

(3R,5R)-7-[2-(4-fluorophenyl)-5- isepropyl-3-phenyl-4-[(4-isopropoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. -
?3)3 i ) \

(3R,5R)-7-[2-(4-flucrophenyl)-5- isopropyl-3-phenyl-4-[(4-propoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
24),

(3R, 5R)-7-[2{4-flucrophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxymethoxymethylphenylamino) carbonyi]-pyrrol-1-yl]-3,5-dilydroxy-heptanoic
acid (Compound No. 25),

(3R,5R)-7-[2-(4-flnorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclobexyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
26), . .
(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclopentyloxymethyl
phenylamino) carbonyi]-pyrrol-1-yl]-3,5-dihydroxy-heptancic acid (Compound No.
27),

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzyloxymethyl
phenylamino) carbonyl]-pyrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
28)

(3R,5R)-7-[2-(4-flvoropheny]l)-5- isopropyl-3-phenyl-4-[(4-chlorobenzyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.

-71-



115

116 .

117

118
119
120

121
122
123

124
125

126
127
128

129
130
131

132
133
134

135
136
137

138
139
140

141
142
143

144
145
146

147
148
149

150
151
152

WO 2004/106299 PCT/IB2004/001761

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxybenzyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
30),

(3R, 5R)-7-{2-(¢-fvoropheyl)-5- isopropyl-3-phanyl 4-{(4-
ethylphenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid
(Compound No. 31), .

(3R,5R)-7-[2(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-chlorophenoxymethyl
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.
32),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-acetylaminophenylamino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 33),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzoylamino
phenylamino) carbonyi]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
34), ’

(3R, 5R)-7-[2-(4-fluorophemnyl)-5- isopropyl-3-phenyl-4-[(4-benzenesulfonylamino
phenylamino) carbonyl}-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
36)

(3R,5R)-7-[2-{4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-ureido)-
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.
N, ] )
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-ureido)-
phenylamino) carbonyl}-pyrrol-1-yl}-3,5-dihydroxy-heptanoic acid (Compound No.
38),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyll-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
39),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yi]-3,5-dihydroxy-heptanoic acid (Compound No.
40),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-thioureido)-
ph)myllmino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
41),

(3R,5R)-7-{2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-thioureido)-
ph;nylmﬁno) carbonyi]-pyrrol-1-y1]-3,5-dihydroxy-heptanoio acid (Compound No.
42),

and their lactone forms, pharmaceutically lccepu-ble solvates, pharmaceutically
acceptable salts, tautomers, racemstes, pure enantiomers, diastercoisomers,
metabolites, prodrugs, polymorphs, or N-oxides.
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65.

3 &

69.

70.

71.

73.

A pharmaceutically acceptable salt of a compound of claim 1,wherein the salt is
selected from lithium, sodium, potassium, calcium, magnesium, zinc, aluminjum,
amino acid, ammonium, mono-alkyl emmonium, dialkyl ammonium, trialkyl
ammonium and N-methyl glucamine.

The pharmaceutically acoeptable salt of claim 63, wherein the salt is sodium salt.

The pharmaceutically acceptable salt of claim 63, wherein the salt is potassium galt.
The pharmaceutically ;oceptable salt of claim 63, wherein the salt is hemicalcium salt.

The pharmaceutically acceptable salt of claim 63, wherein the salt is hemimagnesium
salt

The pharmaceutically acceptable salt of claim 63, wherein the salt is hemizine salt.

The pharmaceutically acceptable salt of claim 63, wherein the salt is N-methyl
glucamine salt.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 together with a pharmaceutically acceptable carrier, excipient or
diluent. : '

A method for treating or preventing a mammal suffering from cholesterol-related
disease, diabetes and related disease, cerebrovascular disease or cardiovascular
digease, comprising administering to the said mammal, a therapeutically effective
amount of a compound of claim 1.

A method for treating or preventing a mammal suffering from cholesterol-related
disease, diabetes and related disease, cerebrovascular disease or cardiovascular
disease, comprising administering to the said mammal, 8 therapeutically effective
amount of a compogition accarding to claim 70.

The method according to claim 72, wherein the discase is selected from the group
comprising of arteriogclerosis, atherosclerosis, hyperlipidemia, hyperlipoproteinemia,
hypercholesterolemia, hypertriglyceridemia, hypertengion, stroke, ischemia,
endothellium dysfunctions, peripheral vascular disease, peripheral arterial discase,
coronary heart disease, myocardial infarction, cerebral infarction, myocardial

-73-
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74.
75.
76.
717.
78.
79.

microvascular disease, dementia, Alzheimer’s disease, osteoporosis end/or osteopenis,
angina or regtenosis.

The method according to claim 73 wherein the disease is hyperlipidemia.

The method according to cleim 73 wherein the disease is hypercholesterolemia.

The method according to claim 73 wherein the discase is hypexlipoproteinemia.

The method according to claim 73 wherein the disease is hypertriglyceridemia.

The method according to claim 73 wherein the disease is hypertension.

A process for the prepamtion of compound of Formula XIb,

A rrs
et

S *
FoomulaIwheroin Y = ]
their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,

tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,
prodrugs or N-oxides wherein

R, is C1-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C;-Cs
perfluoroalky);

R; is optionally substituted pheny] (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino;

R; is optionally substituted C,-Cs alkyl or C3-Cg cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); R;
can also be -NRgR7 wherein Rg and R are optionally substituted C:1-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl);
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R, is acetyl, C,-C; elkoxycarbonyl, optionally substituted C,-Cy alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Ry is selected from
alkyl, aralkyl, SO;R;5, CORy or CONHRy, CSNHRy (wherein Ry is C;-Csalkyl , aryl or
aralkyl)],; R4 can also be -COR)q (wherein Ryq is sclected from hydroxyl and —
NRisR12 (wherein R end Ryz are independently selected from hydrogen, alkyl, aryi,
C3-Cy cycloalkyi, heterocyclyl, aralkyl and R;; and Ryz together form 5-7 membered
ring with onc or more optioml. hetercatom(s) wherein the hetercatom(s) is/are
independently selected from nitrogen, oxygen and sulphur); and

R; is hydrogen, C;-Cs alkyl or G3-Cs cycloalkyl, optionally substituted aryl or eralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C)-
Cg alkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], opticnally substituted amino, acetyl, trifluoromethyl and

C,-Cg alkoxycarbonyl,
. )
reacting a compound of Formula II with a compound of Formula I1Ib to give a
compound of Formula IVb;
N-Rs Rs
AL )
Ry 0/ Formula
Rs

treating the compound of Formula IVb with an aldehyde of Farmula V to give a

compound of Formula VIb;
Ry
RyCHO "/%
Formula V B,
Ry

Formula VIb

-75-
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treating the compound of Formula VIb with an aldehyde of Formula VII to give a
compound of Formula VIIIb;

Rs

cHO

Foao VI K "(O\
R R

R
Formula VIIIb

treating the compound of Formula VIIIb with a compound of Formula IX to give a
compound of Formula Xb; and

Tk “S:f(m

Formula Xb

hydrolysing the compound of Farmula Xb to give a compound of Formula XIb.
80. A process for the preparation of compound of Formula XVa,

RS

meulnl,whﬂunR‘ﬁOOH, Rg-H,Y-wo

its lactone forms, its pharmaceutically acceptable salts, pharmaceutically acceptable
solvates, tautomers, raccmates, polymorphs, pure enantiomers, diastereoisomers,
metabolites, prodrugs or N-oxides wherein
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R, i8 C;-Cg alkyl, C;-C; cycloalkyl, or optionally substituted phenyl (wherein up to
three substituents are independently aclected from halogens, C;-Cy alkyl, cyano and
C,-Cy perflucroalkyl);

R; is optionally substituted phenyl (wherein up to three substituents are independently
selected from cyano, acetyl, or optionally substituted amino, wherein up to two amino
substituents are independently selected from C;-Cs alkyl, C3-Cs cycloalkyl, acetyl, or
sulfonemide); and .

R; is optionally substituted C-Cs alkyl or C;-Cg cycloalkyl (wherein the substituents
are sclected fmm halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); or

Rj is “NReR7 wherein Rg and Ry are optionally substituted C)-Cg alkyl (wherein the
optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl);

comprising;:

" hydrolyzing a compound of Formula XIIla

\’M |
)

R
a” Formula XIITs
0

Formula Xa wherein Rs=H and Ry~ -COOCH;
to give a compound of Formula XTVa, which on further hydrolysis gives a compound
of Formula XVa,
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81. A proces for the preparation of compound of Formula XTa,

10
11
12

13
14

15
16
17
18
19

20
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22
23
24
25
26
27

Formula XIa
Formula Ib whereinY = o

SR

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diasterecisomers, metabolites,

prodrugs or N-oxides wherein

R, is C,-Cs alkyl, C3~C¢ cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C,-Cgalkyl, cyano and C;-Cs
pexfluoroalkcyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally subatituted amino;

R; is optionally substituted C,-Cy alkyl or Cy-Cs cycloalkyl (wherein the subatitueni(s)
is/are selected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); R;
can also be -NR¢R; wherein R¢ and Ry are optionally substituted C,-Cg alkyl (wherein
the optional substituent(s) is/are sclected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl);

R, is acetyl, C;-C; alkoxycarbonyl, optionally substituted C,~Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Rg i3 selected from
alkyl, aralkyl, SO;Rg, CORs or CONHR», CSNHR; (wherein Ry is C-Cgalkyl , aryl or
aralkyD)]; Ry cen also be -CORy (wherein Ryg is selected from hydroxyl and —
NR,R)2 (wherein Ry; and R;; are independently selected from hydrogen, alkyl, aryl,
C»-C; cycloalkyl, heterocyclyl, amlkyl and Ry; and R;; together form 5-7 membered
ring with one or more optional hetercatom(s) wherein the hetercatom(s) is/are
independently selected from nitrogen, oxygen and sulphur); and
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Rj is hiydrogen, C;-Csalkyl or C3-C; cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C;-
Cealkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, triflucromethyl and
C;-Cs alkoxycarbonyl,

comprising:

reacting a compound of Formula XVIII with a compound of Formula V to give a
compound of Formula XIX;

U RyCHO
Formula XVIII H R

Formula XIX

reacting the compound of Formula XTI} wifh a compound of Formuls VII to give a
compound of Formula XX;

Ry, CHO (\(j
Farmmula VIT

Fcnnula xx

treating the compound of Formula XX with a compound of Formula IX to yield a
compound of Formula XXI;

meuh XX1
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82.

debenzylating the compound of Formula XXI to give a compound of Formula XXII;

Nl DL,

R Formula XXTI
converting the compound of Formula XXII to the corresponding acid chloride;

reacting the acid chloride form of the compound of Formula XXII with an amine of
Formula IIlz to give a compound of Formula Xa; and

hydrolyzing the compound of Formula Xa to give 2 compound of Formula Xa.

A compound having the structure of Formula XTX,

R O/\O

H R

Formula XIX

wherein
R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino; and
R; is optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein the subatituent(s)
is/are selected from halogens, hydroxyl. C,-C; alkoxy, and protected hydroxyl); Rs
can also be -NRsR7 wherein R and Ry are optionally substituted C;-Cg alkyl (wherein

-80-
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83.

the optional substitueni(s) ia/are selected from halogens, hydroxyl, C,-C; alkoxy, and

protected hydroxyl).

A compound having the structure of Formula XX,

wherein

0
R
R
Formula XX

PCT/1B2004/001761

Ry is C,-Gy alkyl, C5-Cs cycloalkyl, or opfionally substituted pheayl (wherein the
substituent(s) is/are selected from halogens, C,-Csalkyl, cyano and C;-C,

perflucroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/arc sclected from
cyano, ecetyl and optionally substituted amino; and

R; is optionally substituted C,-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
in/are selected from halogens, hydraxyl, C,~Cy alkoxy, and protected hydroxyl); Ry
can also be -NRR; wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are sclected from halogens, hydroxyl, C,-Cs alkoxy, and

protected hydroxyl).

A compound having the structure of Formula XXI,

wherein

Formula X2

R, is C,-Cg alkyl, C3-Cs cycloalkyl, or aptionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C,-C

perfluoroalkyl);

-81-
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8s.

R; is optionally substituted phenyl (whexein the substituent(s) is/arc sclected from
cyano, acetyl and optionally substituted amino; and

R; is optionally substitated C;-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
in/are selected from halogens, hydraxyl, C(-Cs alkoxy, and protected hydroxyl); Ry
can also be -NRgR; wherein Rg and Ry are optionally substituted C,-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl).

Acompoundhlwngﬂle structure of Formula XXTI,

«S‘j«\ﬁﬁ

FomuInXXlI

wherein

R, is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/arc selected from halogens, C,-Cs alkyl, cyano and C,-C;
perfluoroalkyl);

R; is optionally substituted phentyl (wherein the substituent(s) is/ere selected from
cyano, acetyl and optionally subatituted amino; and

R; is optionally substituted C,-Cs alkyl or C;-Cg cycloalkyl (wherein the substituent(s)
ig/are selected from halogens, hydroxyl, Ci-C; alkoxy, and protected hydroxyl); Ry
can also be -NRgR7 wherein Rg and Ry are optionally substituted C,-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl).
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86.

87.

A process for the preparation of a compound of Formula XIX,

R O/U
H R

Formula XIX
wherein

R; is optionally substituted phenyl (wherein the subatituent(s) is/are selected from
cyano, acetyl and optionally substituted amino; and

R; is optionally substituted C-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); Ry
can also be -NRgR7 wherein R and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) in/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl),

comprising:
reacting a compound of Formula XVIII with a compound of Formula V;

K Cr,\\[:::] Formula V
Formula XV

to give a compound of Formula XIX (wherein R; and R; are as defined).

A process for the preparation of a compound of Formula XX,

wherein

-83-



10
11

12
13
14
15
16

17
18

19"

20

21

23

0l

WO 2004/106259 PCT/1B2004/001761

R; is C-C; alkyl, G3-C¢ cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) ia/are selected from halogens, C;-Cs alkyl, cyano and C;-C;
perfluoroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyzano, acetyl and optionally substituted amino; and

Rj is optionally substituted C,-Cs alkyl or Cy-Cs cycloglkyl (wherein the substituent(s)
in/are selected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); Ry
can also be -NRsR7 wherein Rg and Ry are optionally substituted C,-C alkyl (wherein
the optional substituent(s) ia/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl),

comprising:

reacting a compound of Formula XTX with a compound of Formula VI

R,CHO
) "/VI("/U
H R

Formula XIX
to give a compound of Formula X3X.

A process for the preperation of & compound of Formula XXI,

Formula XXI
wherein

R, is C;-Cs alkyl, Cs-Cg cyoloalkyl, or optionally substituted phenyl (wherein the
substituent(s) ia/are sclected from halogens, C,-Cy alkyl, cyano and C,-C,
perfluoroalkyl);
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R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from
cyano, acetyl and optionally substituted amino; and

R, i optionally substituted C,-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are aelected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); Rs
can also be -NRgR; wherein Rg and Ry are optionally substituted C,-Cg alky] (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, Ci-C alkoxy, and
protected hydroxyl),

comprising:
treating a compound of Formula XX with a compound of Formula IX

Formula XX

to yield a compound of Formula X1
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89. A process for the preparation of a compound of Formula XXII,

O. 00 ~ O
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0

Ry
Formula Yo
wherein
R, is C;-Cs alkyl, Cs-Cg cycloalkyl, or optionally subatituted phenyl (wherein the
substituent(s) is/are selected from halogens, C,-Cgalkyl, cyano and C;-Cs
pesfluoroalkyl);

_ Ra is optionally substituted phenyl (wherein the substitueni(s) ia/are selected from

cyano, acetyl and optionally substituted amino; and

R; is optionally substituted C;-Cy alkyl or Cy-Cg cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyf); R,
can also be -NRgR; wherein Rg and Ry are optionally substituted C,-Cs alkyl (wherein
the optional substituent(g) ia/are sclected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl),

comprising:

debenzylating the compound of Formula XXI

o8 o

R
R
Formula XXI
to give a compound of Formula XXTI.
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1 90. Aprocess for the prepamtion of & compound of Formula XI,

W

o @ ~ Oy W

10

11
12
13

14
15
16
17

18
19
20

S

& R

26

OH OH OH

- "N/\)\/k)\\
v 0

Formula XI
R NJ\ OE ON ON
_meﬂnlwhaninR.=&/ Y= /\/‘\/'\/Lo

its lactone forms, pharmaceutically acceptable salts, pharmaceutically acceptable
solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure enantiomers,
diastercoisomers or N-oxides wherein

R, can be C1-Cg, C3-Ce, or optionally substituted phenyl (wherein up to three
substituents are independently selectad from halogens, C,-Cg alkyl, cyano, or C,-C;
pecfluoroalicyl);

R; can be optionally substituted phenyl (wherein up to throe substituents &re
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C;-Cg alkyl, Cy-Cs
cycloalkyl, acetyl, or sulfonamide);

R can be optionally substituted C,-Cg alkyl or C3-Cq cycloalkyl (wherein substituents
axe'independently selected from halogens, hydroxyl, C,;-C; alkoxy and protected
hydroxyl);

R; can also be -NRgRy, wherein Ry and R, are optionally substituted C,-Cs alkyl
(wherein the optional substituent(s) ia/are selected from halogens, hydroxy, C;-Cs
alkoxy and protected hydroxyl);

Rycanbe R,\l_—ne
O

=
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wherein Ry and R are independently hydrogen, C,-Cs alkyl or Cy-Cg cycloalkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C,-Cg alkyl (wherein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two substituents are independently selected from
SO;R3, CORy, or CONHRj7, wherein R is C;-Cg alkyl or aryl), or acetyl,
trifluoromethyl, or C;-Cs alkoxycarbonyl, or Rs and Rg together form a 5-7 membered
ring with one or more optional heteroatoms wherein the hetero atom(s) are

‘independently selected from nitrogen, oxygen and sulfur,

or R4 can be an optionally substituted mono-, bi- or tricyclic heterocycle having one or
more hetero atom(s) wherein said hereto atom(g) is/arc independently selected from
oxygem, mitrogen and sulfur, and the optional substituents are indspandently selected
from halogens, hydroxy, protected hydroxyl, C,-C; alkoxy, cyano, C;-C;
perfluoroalkyl, C,-Cg alkyl or C;-Cg cycloalkyl, aryl or optionally substituted eralkyl
wherein the substituents are independently le-lecwd from halogens, hydroxy, protected
hydroxyl, C;-Cy alkoxy, cyano, or C,-C; perfluoroalkyl,

and the pharmaceutically ecceptable salts, tautomers, racemates, pure enantiomers or
dissterecisomers, and solvates of the compounds of Formula L,

with the provisio that Rz is phenyl only when (1) Rs or R is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonsmido,
acetamido or (2) when Rs and R together form a 5-7 membered ring with or without
one or more heteroatoms wherein the hetero atom(s) are selected from nitrogen,
oxygon and sulfur or (3) when Rsor Re is aralkyl optionally substituted with halogens,
cyano, Ci-Cs alkyl, Ci-Cg halogenated alkyl ar (4) when Ry is optionally substituted
mono-~, bi- or tricyclic heterocycle baving one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;~Cs
alkyl, C;-Cgcycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents arc independently selected from halogens, hydroxy, protected hydroxyl,
C,-C; alkoxy, cyano, or C;-C; perfluoroalkyl)),
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comprising:
reacting a compound of Formula II with a compound of Formula Il to give a
compound of Formula IV;
RyReNH Rs
Formula I}
Formuls IT Pormule Iv Re

treating the compound of Formula IV with sn aldehyde of Formula V to give a

compound of Formula VI;
RyCHO Ry
Formula V Ry T/
. . Re
Ry
Fornmla V1

treating the compound of Formula VI with an aldehyds of Formula VII to give.a

compound of Formuls VIII;
Rs
CHO
Forimtla VI e L
Re
Formula VI

treating the compound of Formula VTII with a compound of Formula IX to give a
compound of Formula X; and

o~

Formula IX

Formula X

hydrolysing the compound of Formula X to give a compound of Formula XI.
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A procoss for the preparation of compound of Formula XV,

Ry OH
> w
o)
R
Formula XVI

)
Forowla 1 whersin, Re = -’-O'r
e AL,

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, prodrugs, metabolites, polymorphs, tautomers, racernates, pure enantiomers,
diastereoisomers or N-oxides wherein

R, can be C-Cg, Ci-C, or optionally substituted phernyl (wherein up to three
gubatituents ere independently selected from halogens, C,-Cs alkyi, cyano, or Ci-C;
perfluorcalkyl); S

R3 cen be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C;-Cg alkyl, Cy-Cg
cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C,-Cy alkyl or C3-Cs cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C,-C; alkoxy and protected
hydroxyl);

R; can also be -NRgRg, wherein Ry and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) in/are selected from halogens, hydroxy, C,-C
alkoxy énd protected hydroxyl);

comprising: '
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hydrolysing a compound of Formula X1I to give a compound of Formula XIV;

ﬂ% i
R

R

ay’ I Formula XTI

0

reducing the compound of Formula X1V to give a compound of Formula XV; and

a X
St SN

Farmula XV

hydrolysing the compound of Formula XV to give a compound of Formula XVL
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A process for the prepamtion of compound of Formula XI,

Rem H H H
P o
By
R,
Forrmula XI
LS /'\
Formuls I wherels, R, = -,"

Ym
[ ]

its lactone forms, phnrmaemtiu.lly acceptable salt, pharmaceutically acceptable
solvates, prodrugy, metsbolites, polymorphs, tautomers, racemates, pure enantiomers,
diastereoisomers or N-oxides wherein

R; can be C-Cg, C3-Cg, or optionslly substituted phenyl (wherein up to three
substituents are independently selected from halogens, C,-Cjy alkyl, cyano, or C,-C,
perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C;-Cg alkyl, C3-Cg
cycloalkyl, dcetyl, or sulfonamide);

Rj can be optionally substituted C,-Cs alkyl or C;-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C-C alkoxy and protected
hydroxyl);

R;3 can also be -NRgRy, wherein Ry and Ry are optionally substituted C,-Cg alkyl
{wherein the optional substituent(s) is/are sclected from halogens, hydroxy, C,-C;
alkoxy and protected hydroxyl);

R, can be \
. ——Ry {

=~
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wherein Rs and R, are independently hydrogen, Ci-Cq alkyl or Cs-Cgcycloalkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C;-Cs alkyl (whesein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two subastituents are independently selected from
SOzR;, COR3, or CONHRj, wherein Ry is Ci-Cg alkyl or aryl), or acetyl,
trifluoromethyl, or C,-C alkoxycarbonyl, or Rs and Ry together form a 5-7 membered
ring with one or mare optional heteroatoms wherein the hetero atom(s) are
independently selected from nitrogen, oxygen and sulfur,

or Ry can be an optionally substituted mono-, bi- or tricyclic heterocyele having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents arc independently selected
from balogens, hydroxy, protected hydroxyl, C,-C; alkoxy, cyeno, C,-C;
perfluoroalkyl, C,-Csalkyl or C;3-Cs cycloalkyl, aryl or optionally substituted arallcyl
wherein the substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C,-Cs alkoxy, cyano, or C;-Cj perfluoroalkyl,

and the pharmaceutically accepteble salts, tautomers, racemates, pure enantiomers or
diastercoisomers, and solvates of the compounds of Formula I,

with the provisio that R is phenyl only when (1) Rs or Rg is C3-Cg cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Ry and R together form a 5-7 membered ring with or without
one or more heteroatoms wherein the hetero atom(g) are selected from nitrogen,
oxygen and sulfur or (3) when Rsor R is aralkyl optionally substituted with halogens,
cyano, C,-Csalkyl, C\-Cg halogenated alkyl or (4) when R, is optionally substituted
mono-~, bi- or tricyclic heterocycle baving one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, Ci-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C,-C
alkyl, Cy-Cg cycloalkyl, aryl, or optionally substituted amlkyl (wherein the aralkyl
gubstituents are independently sclected from halogens, hydroxy, protected hydroxyl,
C,-C; alkoxy, cyano, or C;-C; perfluoroalkyD),
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comprising:
reacting a compound of Formula XVIII with & compound of Formula V to give a
compound of Formula XITX;

Mgy = JEK"/U

reacting the compound of Formula XIX with a compound of Formula VI to give a
compound of Formula JCX;

Ry
& [ ]
R'quluo:

treating the compound of Formula XX with a compound of Formula IX to yield a
compound of Formula XXJ;

Formula IX
\ Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formula XXIT;

<o

~ A,

Formwila XOX1
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converting the compound of Formula XX1I to the corresponding acid chloride;
reacting the acid chloride form of the compound of Formula XXII with an emine of
Formula ITI to give a compound of Formula X; and (><

Fah p ,/\)\j\/t:
Formula I R o

Ry

™ Formula X

hydrolyzing the compound of Formula X to give a compound of Formula XL
A process for the preparation of compound of Formula XI,

R o OH
R
R¢” (o]
Ry
R'l .
Formula X1 °
Formula I whenin, Ry = :?u’l\

- AL,
its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, tautomers, racemates, pure enantiomers, diesterecisomers or N-oxides
wherein
R; can be C;-Cs, C3-Cg, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C;-C alkyl, cyano, or C,-Ca
perfluoroalicyl);
R;z can be optionally substituted phenyl (wherein up to three substituents aro
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independontly selected from C,-Cg alkyl, C3-Cs
cycloalkyl, acetyl, or sulfonamide);
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Rj can be optionally substituted C;-Cg alkyl or C;-Cs cycloalkyl (wheren substituents
are independently selected from halogens, hydroxyl, C,-C; alkoxy and protected
hydroxyl);

R; can also be -NRgRy, wherein Rg and Ry are optionally substituted C,-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C-C;
alkoxy and protected hydroxyl);

Rycag be R\__Ru
o

whercin Ry and Rg are indopendently hydrogen, C;-Ce alkyl or C3-Ce cycloslkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C,-Cgalkyl (wherein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two substituents are independantly selocted from
SOzR7, CORj7, or CONHR;, wherein Ry is C1-Csalkyl or aryl), or acetyl,
triflupromethyl, or C)-Cg alkoxycarbonyl, or Rs and R together form & 5-7 membered
ring with one or more optional heteroatoms wherein the hetero atom(g) are
independently selected from nitrogen, oxygen and sulfur,

or R4 can be an optionally substituted mono-, bi- or tricyclic heterocycle having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen snd sulfur, and the optional substituents are independently seiccted
from halogens, hydroxy, protected hydroxyl, C,-C; alkoxy, cyano, Ci-C3
perfluoroalkyl, C,-Cs alkyl or Cs-Cs cyvloalkyl, aryl or optionally substituted aralkyl
wherein the substitucnts are independently gelected from halogens, hydroxy, protected
hydroxyl, C;-C, alkoxy, cyano, or Cy-C, perfluoroalkyl,

and the pharmaceuticaily acceptable salis, tautomers, racemates, pure enantiomers or
diastercoisomers, and polvates of the compounds of Formule 1,

with the provisio that R is phenyl only when (1) Rs or R¢ is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
-96-
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acetamido or (2) when Rs and R together form a 5-7 membered ring with or without
one or more heteroatoms wherein the-hetero atom(g) are selected from nitrogen,
oxygen and sulfur or (3) when Rs or Rg is aralkyl optionally substituted with halogens,
cyano, C;-Calkyl, C,-Cshalogenated alkyl or (4) when R, is optionally substituted
mono-, bi- or tricyclic heterocycle having one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C,-Cs alkaxy, cyano, perflucroalkyl of one to three carbon atoms, C,-Cg
elkyl, C;-Cgs cycloalkyl, eryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,
C\-Cs alkoxy, cyano, or C,-Cs perfluoroalkyl)),

. .

reacting a compound of Formula XV1II with & compound of Formula V to give a
compound of Formula XIX;

peackolioage

Formula XX

reacting the compound of Formula XIX with a compound of Formula V1I to give a
compound of Formula XX;

CHO
Fl:'muh vi s B Q/U
By

-97-



e & 3 & & 2

~1
o

73
74
75
76

71
78
79
80
Bl
82

WO 2004/106299 PCTIIB2004/001761

treating the compound of Formula XX with a compound of Formula IX to yield a

compound of Formula XXT;
‘(\m
- o
0
&N’m R‘
Formula IX

Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formule XXTI;

><0 OtBu
L,

1 Pormuls YOOI

reacting the compound of Formula XXII with an amine of Formula IIT end a coupling
agent to give a compound of Formmula X,

Formula I

hydrolyzing the compound of Formula X to give a compound of Farmula XL
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A process for the preparation of compound of Formula XIIb,

Il r
O
Ry

Formuila XTIb
- R
their pharmaceutically acceptsble salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,
prodrugs or N-oxides wherein

R, is C;-Cg alkyl, Cy-Cs cycloalkyl, or optionally substituted phenyl (whersin the
substituent(s) is/are selected from halogens, C1-Cg alkyl, cyano and C\-Cy
perfluoroalkyl);

R; is optionelly substituted phenyl (wherein the substituent(s) is/are sclected from
cyano, acetyl and optionally substituted amino;

R; is optionally substituted C,-Cq alkyl or C3-Cs cycloalkyl (wherein the substitusnt(s)
is/are selected from halogens, hydrokyl, C;-Cs alkoxy, and protected hydroxyl); R;
can also be -NRgR7 wherein R and R7 ure optionslly substituted Ci-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl);

R, is acetyl, C|-C; alkoxycarbonyl, optionally substituted C1-Cg alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRy [wherein R; is selected from
alkyl, aralkyl, SO;Rg, CORg or CONHRy , CSNHRg (wherein Ry is Ci-Cgalkyl , aryl or
aralkyD],; Ry can also be -COR;g (wherein R;q is selected from hydroxyl and —

_ NRuRp (wherein R); and R;3 are independently selected from hydrogen, alkyl, aryl,

Cs-C; cycloalkyl, heterocyclyl, aralkyl and Ry; and R)3 together form 5-7 membered
ring with one or more optional heteroatom(s): wherein the heteroatom(s) is/are

independently sclected from nitrogen, oxygen and sulphur); and
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95.

Rs is hydrogen, C;-Csalkyl or C;-Cg cycloalkyl, optionally substituted eryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C,-
Cs alkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionaily substituted amino, acetyl, trifluoromethyl and
C1-C¢ alkoxycarbonyl,

comprising:

treating the compound of Formula XIb with sodium hydroxide followed by calcium

acotate
GH
" w
o
Ry
Fanlll:xn:
togivecompom:iofFormﬂnX[[b

A process for the preparation of compound of Formula XV1a,

Pormula XVIa

its lactone forma, its pharmaceutically acceptable saltz, pharmaceutically acceptable

solvates, tautomers, racemates, polymorphs, pure enantiomers, diasterecisomers,

metabolites, prodrugs or N-oxides wharein

R; is C;-Cg alkyl, C;-Cg cycloalkyl, ar optionally substituted phenyl (wherein up to

three substituents are independently s¢lected from halogens, C,-Cg alkyl, cyano and

Ci-Cs perfluoroalkyl);

R; is optionally substituted phenyl (wherein up to three substituents are independently

gelected from cyano, acetyl, or optionally substituted amino, wherein up to two amino
-100 -
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substituents aro independently selected from C,-Cg alkyl, C3-Cg cycloalkyl, acetyl, or
sulfonamide); and

R, is optionally substituted C;-Ce alkyl or C3-Cs cycloalky! (wherein the substituents
aro salected from halogens, hydroxyl, C,-C; alkoxy, and protected hydroxyl); or

R; is -NRgR7 wherein R and Ry are optionally substituted C;-Cs alkyl (wherein the
optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl); '

compriging:
treating the compound of Formula XVa with sodium hydroxide

HO

to give a compound of Formula XVIa.
96. A process for the preparation of compound of Formula XIla,

_ oH o lecl
o
Ry

Formula XTIs

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diagtereoisomers, metabolites,

prodrugs or N-oxides wherein
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R; is C)-Cs alkyl, Cs-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C,-Cg alkyl, cyano and C,-C;
perfiuoroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) ig/are selected from
cyano, acetyl and optionally substituted amino;

R; is optionzally substituted C,-C¢ alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C,-Cy alkoxy, and protected hydroxyl); R;
can also be -NRgRy wherein Rs and R, are optionally substituted C,-Cg alkyl (wherein
the optional substinent(s) is/arc selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl);

R, is acetyl, C;-C; alkoxycarbonyl, optionally substituted C;-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Ry is selected from
alkyl, aralkyl, SO;R;, CORy or CONHRy, CSNHR; (wherein Ry is C;-Cgalkyl , aryl or
eralkyl)]; Rq can also bo -CORo (wherein Ryois sclected from hydroxyl and —

NR; Rz (wherein Ry; and R;3 are independently selected from hydrogen, alkyl, aryl,
C3-Cy cycloalkyl, heterocyclyl, amlkyl and R,; and R 3 together form 5-7 membered
ring with ons or more optional hetercatom(g) wherein the heteroatom(s) is/are
independently selected from nitrogen, oxygen and sulphur); and

Ry is hydrogen, C;-Csalkyl or Cy-Cg cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents arc selected from halogens, cyano, optionally substituted C,-
Cs alkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, triflucromethyl and
C1-Cs alkoxycarbonyl,

compriging:
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t:uﬁng the compound of Formula XTa with sodium hydroxide followed by calcium
: Formuh Xla
Formula Ib wherein Y = 0

to give a compound of Fornnula XIla.

97. A process for the preparation of a compound of Formula XII,

74 0

Ry
R,
Formula XTI
Ry 1\1 H OH
Fonnulllwhuuinm-&> , Y= M

its Iactone forma, pharmaceutically acceptable salts, pharmaceutically
accepinble solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure
enantiomers, diastereoisomers or N-oxides wherein
R; can be C;-Cg, C3-Cg, or optionglly substituted phenyl (wherein up to three
substituents are independently selected from halogens, Ci-Cy alkyl, cyano, or C;-C;
perfluoroalkyl);
R; can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C;-Cg alkyl, Cy-Cg
cycloalkyl, acetyl, or sulfonamide);
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Rj can be optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C,-C, alkoxy and protected
hydroxyl);

R; can also be -NR3Ry, wherein Ry and Ry are optionally substituted C,-Cq alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-C;
alkoxy and protected hydroxyl);

Rscanbe R
Y

o

wherein Ry end Rg are independently hydrogen, C;-Ce alkyl or Cs-Cs cycloalkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C,-Cs alkyl (wherein up to two substituents aro
indspendently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two substituents are independently selected from
SO3R7, COR;, or CONHR;, wherein R; is Ci-Csalkyl or aryl), or acetyl,
trifluoromethyl, or C,-Ce alkoxycarbonyl, or Rs and R¢ together form a 5-7 membered
ripgwiﬂnoneormomopﬁomlheﬁematomswhndnﬂneheﬁao atom(s) are
independently selected from nitrogen, oxygen and sulfur,

or R4 can be en optionally substituted mono-, bi- or tricyclic heterocycle having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents are independently selocted
from halogens, hydroxy, protected hydroxyl, C,-C; alkoxy, cyano, C,-C; -
perfluoroalkyl, C;-Calkyl or C3-Cg cycloalkyl, aryl or optionally substituted aralkyl
wherein the gubstituents arc independently selected from halogens, hydroxy, proteoted
hydroxyl, C;-C; alkoxy, cyano, or C,-C; perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or
diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that R; is phenyl only when (1) Rs or R is C;-Cg cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
-104 -
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acetamido or (2) when Ry and Rg together form a 5-7 membered ring with or without
one or more heteroatoms wherein the hetero atom(s) are selected from nitrogen,
oxygen and sulfur or (3) when R; or Rg is aralkyl optionally substituted with halogens,
cyano, C;-Csalkyl, C,-Cg halogenated alkyl or (4) when Ry is optionally substituted
mono-, bi- or tricyclic heterotlzycle having one or more hetero atom(s) (wherein the
optional substituents arc independently selected from halogens, hydroxy, protected
hydroxyl, C,-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C,-C¢
alkyl, C;-Ce cycloalkyl, aryl, or optionally substituted eralkyl (wherein the aralkyl
substituents are independently sclected from halogens, hydroxy, protected hydroxyl,
C-C;3 alkoxy, cyano, or C,-C, pexfluoroalkyl)),

comprising:

treating the compound of Formula XI with sodium hydroxide followed by calcium
acetate

Formula XI
OH
thlwhminm-bhi . Ym /\/km
to give 8 compound of Formula XT1.
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98. A process for the preparation of compound of Formula XV1,

~ o

10

11
12
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14
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21

23

Formula XVII

Y
Formula I wheroin, R¢= -’_O r

- AL,

its lactone forms, pharmaceutically accepiable salt, pharmaceutically acceptable
solvates, tautomers, mcemates, pure enantiomers, diastereoisomers or N-oxides
wherein _

R, can be C;-Cg, C3-Cs, or optionally substituted phenyl (wherein up to three
substituents are independently sclected from halogens, C,-Cs alkyl, cyano, or C,-C,
perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C,-Cg alkyl, C5-Cg
cycloalkyl, acetyl, or sulfonamide);

Ry can be optionally substituted C,-Cg alkyl or C3-Cg cycloalkyl (wherein substituents
arc independently selected from halogens, hydroxyl, C,-Cs alkoxy and protected
hydroxyl);

R; can also be <NRgRp, wherein Ry and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-C,
alkoxy and protected hydroxyl),
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comprising:
treating the compound of Formula XVI with sodium hydroxide followed by calcium

acetaic

R o
AL,

& .

Formuls XVI . |

Formula I wherein, Ry = D/-O’r
ou o

Y= /\/‘\/kIn-

to give a compound of Formula XVIL

99. A process for tho preparation of compound of Formula XTI,

r12ca

Rel
) Vol o

Ry

Ry
Formula XTI
Formula [ whercin, Ry = :;:.J\
Ym ~ ,l I Io

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable

solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure enantiomers,

diastereoisomers or N-oxides wherein

R, can be C;-Cg, C3-Cg, or optionally substituted phenyl (wherein up to three

substituents are independently selected from halogens, C,-Cg alkyl, cyano, or C;-Cs

perfluoroalkyl);

Rz can be optionally substituted pheny] (wharein up to three substituents arc

independently selected from cyano, acetyl, or optionally substituted amino, wherein up
-107 -
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to two amino substituents are independently sclected from C;-Cg alkyl, C3-Cs
cycloalkyl, acetyl, or sulfonamide);

R; can be optionally substituted C;-Cs alkyl or C3-C cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C-C; alkoxy and protected
hydroxyl);

R; can also be -NRgRy, wherein Ry and Ry are optionally substituted C;-Cy alkyl
(wherein the optional substituent(s) ia/are selected from halogens, hydroxy, C,-C;
alkoxy and protected hydroxyl);

Rycan be Rs

“N—Rg

o

wherein Rs and Ry ere independently hydrogen, C;-Cealkyl or Cy-Cs cyoloalkyl,
optionally substituted aryl or aralkyl, wherein the substituents are selected from
halogens, cyano, optionally substituted C;-Csalkyl (wherein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two substituents are independently selected from
SO2R;, COR3, or CONHR7, wherein Ry is C-Cs alkyl or aryl), or acetyl,
trifluoromethyl, or C;-Cg alkoxycarboryl, or Rs and R¢ together form a 5-7 membered
ring with one or more optional heteroatoms wherein the hetero atom(s) are
independently selected from nitrogen, oxygen and sulfur,

or R4 can be an optionally substituted mono-, bi- or tricyclic heterocycle having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents are independently selected
from halogens, hydroxy, protected hydroxyl, C;-Cs alkoxy, cyano, C,-C;
perfluoroalkyl, C;-Cg alkyl or C3-Cs cycloalkyl, aryl or optionally substituted aralkyl
wherein the substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C-Cs alkoxy, cyano, or C;-Cs perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or
diasterecisomers, and solvates of the compounds of Formula I,
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with the provisio that R; is phenyl only when (1) Ry or Rg is Cy-Cq cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when R and R¢ together form a 5-7 membered ring with or without
one or more heteroatoms wherein the aetero m;nn(s) are sclected from nitrogen,
oxygen and sulfur or (3) when Rs or Rg is aralkyl optionally substituted with halogens,
cyano, C;-Ce alkyl, C;-Cg halogenated alkyl or (4) when R, is optionally substituted
mono-, bi- or tricyclic heterocycle having one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;-Cs alkoxy, cyano, perfluorcalkyl of one to three carbon atoms, C;-Cg
alkyl, C3-C¢ cycloalkyl, aryl, or optionally substituted aralkyl (wherein the amlkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,
C-Gs alkoxy, cyano, or C;-C; perfluoroalkyl)),

comprising:

treating the compound of Formula XTI' with sodium hydroxide followed by calcium

acetate
OH
Resl
R 0
& LY
Foromla XI
Formula I wherein, Ry = ::uj\

to give a compound of Formula XIL
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TRADUCCION OFICIAL

TRASPASO DE DERECHOS, NOMBRE E INTERES DE UN INVENTO

Este es un Traspaso de los siguientes derechos, nombre e interés de un invento
(marque todo lo que aplica):

s/ Derechos sobre el nombre e interés de un invento registrado en los Estados
Unidos de América,

+[ Derechos sobre el nombre e interés de un invento registrado en la India.

s/ Derechos Extranjeros sobre el nombre e interés de un invento (que no han
sido registrados ni en la India, ni en los Estados Unidos).

— Solicitud de Registro de Patente en los Estados Unidos, Serie No
Fecha de Ejecucién - Fecha de Registro

— Solicitud provisional para Registro de Patente en los Estados Unidos, Serie
No.

— Registro de Patente en los Estados Unidos No(s).

s/ Solicitud de Registro de Patente Intemacional (PCT), Serie No.
PCT/IB2004/001761

— Otra (especificar)

Nombre del Invento:

SUBSTITUTED PYRROLE DERIVATIVES
DERIVADOS SUSTITUIDOS DEL PIRROL




