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/ Capitulo 1. - X | Capitulo II.
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T Direccion; J&WMM . NIT -
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;] C.E. Otro
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Teléfono:_______~~  Faxi___________ | Namero
E-maik; ‘ :
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Dccumento que acredita la existemia y representac:én legai euando el sohcxtante sea persona
Jundu:a. LA R : ‘_._

Documento de cesién del inventor al sohcitante o a su causanta

Declaraciones,
Ccpsa de la solicitud mtemacional (Resumen, descnpcién, rewiﬁdicac:tones, dibu;os)

Traducclén de la solicstud internacmnal al castellano‘ (R&sumen, descnpcién, rewind:camonas,
dibujos)

Copia del examen prehmmar intemacional @fectuado_ por 1a Autoridad Intemacmnal de Examen
Prehminar (IPEA). i

Traducmén del examen prehmmar mternamonal efectuado per fa IPEA . AR

De. ser el caso, copia del contrato de acc&so. L

tradlcmnales de las comunidades mcﬂgsnas.

Artef'nat 12x12. o

De ser el caso, infcrmac on sobre otras sohcitudas de patente o titulos obtemdos en el extranjero
. por &l misrio titutar 0 su causante, re!acionadas parcaal 3 totalmente con la- mvencmn de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud intei*n_aciqn'al..

- xJ Otros. Blisqueda Ir_\t’_:,é,ﬁnapio;hal

De ser el caso, documento que. acredite la lteeﬁcia o autonzacton da uso de’ ccnoc:mientos_ :

FIGURA CARACTERESTICA:

_Instrucciones para el diligenclamianto del presente formulario, ver-reverso de esta pagina.




LISTA DE INVENTORES

SUBHAREKHA RAGHAVAN,
126 East Lincoin Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América
Nacionalidad: Estaunidense

STEVEN L.COLLETTI,

126 East Lincoln Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América
Nacionalidad: Estaunidense

FA-XIANG DING,

126 East Lincoln Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América

. 'Nacionalidad: Canadiense

' HONG SHEN,

126 East Lincoin Avenue,
Rahway, New Jersey 07085-0907
Estados Unidos de América
Nacionalidad: Canadiense

| JAMES R. TATA,

126 East Lincoln Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América
Nacionalidad: Estaunidense

ASHLEY ROUSE LINS,

126 East Lincoln Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América
Nacionalidad: Estaunidense

PCT/US2006/024740

o



ABIGAIL LEE SMENTON,

126 East Lincoln Avenue,
Rahway, New Jersey 07065-0907
Estados. Unidos de América
Nacionalidad: Estaunidense

WEICHUN CHEN,

126 East Lincoln Avenue,
Rahway, New Jersey 07065—0907
Estados Unidos de América

- Nacionalidad: Estaunidense

DARBY RYE SCHMIDT,

126 East Lincoin Avenue,
Rahway, New Jersey 07065-0907
Estados Unidos de América
Nacionalidad: Estaunidense

GEORGE SCOTT TRIA,

126 East Lincoln Avenue, _
Rahway, New Jersey 07065-0907
Estados Unidos de América

- Nacionalidad: Estaunidense
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PODER ESPECIAL

Yo el abajo' firmante, J. Ian Raisbeck, identificado con cédula de ciudadania No. |

79.376.996 de Bogoté, representante fegal de OLARTE RAISBECK & FRIERI LTDA.,

sociedad lnmtacla constituida en la Republica de Colombia, 'y obrando bajo las ‘
facultades otorgadas por ¢l Poder General adjunto por la sociedad MERCK' & Co. Inc _
constituida de acuerdo a las leyes de New Jersey, Estados Unidos de Amérma :
domiciliada en 126 Bast Lincoln Avenue, Rahway, NJ 07065-0907, Estados Unidos de |

América, nombro por el presente a los Doctores CARLOS R. OLARTE y/o ANA'
MARIA FRIERI DEL CASTILLO y/o JUAN GUILLERMO MOURE PEREZ y/O
NATALIJA CASTRO VELEZ, para que representen a la sociedad MERCK & Co. Int. "

‘en la Republica de Colombia, en materia de patentes, y ante las autoridades ya sean |

administrativas, judiciales o de policfa, para iniciar ante dichas autondadcs todas las
acciones necesarias para- cumplir con el objeto indicado e - intervenir en todas Qas
instancias, grados o etapas procesales; elevar y tramitar solicitudes, declaraciones y
reclamos, para demandar, reconvenir, contestar demandas y reconvenciones; formular
descripciones, enmienda's," oposiciones y _todo tipo de impugnaciones y escritos de
cualquier naturaleza; instaurar cancelaciones y ampariﬁs administrativos; abonar todos
los impuestos y cuotas y efectuar cualquier otro pago determinado por la ley; recibir
todos los documentos y valores; intervenir como demandantes o demandados ante los

/ jueces que sean competentes, - pudiendo solicitar medidas cautelares de cualquier
naturaleza, COI’IClllaI', transar, someter a arbntros, deslstzrse de la pretension y/o el
procedimiento, allanarse a la pretensi6n, percibir, rauﬁcar los actos juridicos procesales
suscritos con anterioridad al _.otorgamlento y/o presentacién del presente poder, sustituir
o delegar la repxesentﬁoién procesal y los demds actos que exprese la ley, con todas las
demds facultades que resulten necesarias; llenar cualesquiera otros requisitos y tomar,
en fin, todas las medidas que crcyerén conducentes al r‘esguaido de nuestros intereses.
Por el presente instrumento se revoca todo poder anteriormente otorgado por mi
representada para realizar las gesti:ones antes mencionadas.

Dado y firmado el 28 de Mayo de 2007

{ -l

J. IAN RAISBECK
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PAGINA 1
. /‘?‘T’P/V\J[m' “ ; . . -
\;\:‘\“\“&W',‘iz;,,/ ESCRITURA PUBLICA NUMERO =~ -~~~ 1
W L . ., .
L_go TRESCTANTOS DOCE (312).»~m..w/~’..-“.-*v“.4,

En la ciudad de Bogota, Distrito |
Capital, Repﬁbllca de Colombla, A los
Veintidos - - - (22 ) dias del mes de

Margo - -— ~ --._:-~ de dos mil siete (2007),:

ante mi, MARIA EUGENIA ROJAS DE URUETA ~ -

OLARTE RAISBECK & FRIERT LTDAxmemseemmemeommmmmeemmemnsinen

ntmero de identificacion tributaria (NIT) 830122870-6 entidad
‘legalmente constituida mediante escritura pablica namero mil

ﬁciento diecinueve_(llw) de la notaria treinta y nueve (39) de

la Céamara de Comercio de Bogotd que presenta para su

protocolizacién y declarf ------- o e e S

PODER GENERAL ««remmmcmmm e mmnorm s mom s e m s o m o —————

e =~ --NOTARIA(O) VEINTISIETE (27) DEL

CIRCULO DE BOGOT&— - ~ se otorgé la escrltura ptblica que se
consigna en los sngmen‘ges térmmos. -"--'"“-*j‘**-*‘“-~--~'»~--—---»----~-~'~-«'—

CLASE(S) DE ACTO: PROTOCOLIZACION e A L L A |

INTIT; 83071228706, nmrmmmmmmm s o s s o g i e
.. o ‘ B
o 3 0 o o 1 e 9 o b 54 1 s 3. L 0 o 4 e 0 B
;A Sy . S - . W ]y W " . . " o N Rl e R R R ]

Compareci6 CARLOS REINALDO OLARTE GARCIA mayor
edad, vecino de ésta ciudad, identificado con la cédula
cjudad‘anja} nﬁmerd 79.782.747, obrando en nombre 4
A

representacion OLARTE RAISBECK & FRIERI LTDA

Bogotﬂ"-del diez (10) de junio de dos mil tres (2003), como lo

acredita con el certificado de constitucién y gerencia expedido por

PRIMERO.- Que presenta para su protocolizacién y custodia en
los archivos de ésta notari_a; bajo el nimero y lugar que a ésta
escritura corresponda, en cinco (5) folios autenticados, un poder

con su traduccién la cual es del siguiente tenor:---=-=esveceseemmcen-

EQTE DADEI NN TIENME CAQTA DADA Bl 1IGHTADIA




PAGINA 2 \
|
| |

|

A,
%

El suscrito, MERCK & CO., INC, omi\ciliad‘o en 126 EAST
LINCOLN AVENUE, RAHWAY, NJ 07065- 0907 117 N ——

nombramos por el presente a Olarte

a1s!:peck &: Frle_rl Ltda. con
Oficinas en el World Trade Center Tof e ‘, Calle 100 No. 8A~37,
piso 10, Bogotd D.C. nuestro representantes| 1egal§1‘es con facultades
para recibir notificaciones y nombrar appderado‘s judiciales o
extrajudiciales en materia de patentes, los quales\quedan a su vez
facultados para representarnos ante las autf)ridades de cualquier
jerarqufa de la Reptblica de Colombia y |la R\epubhca del Ecuador,
la Republica del Pera y la Reptblica Bolivariana. de Venezuela, ya
sean administrativas, judiciales o de Policja, para iniciar ante
dichas autoridades todas las acciones ne esahas para cumplir con
el objeto indicado e intervenir en todas las\mstancxas, grados o
etapas procesales, elevar y tramltar solicditudes, declaracmnes y
reclamos, para demandar, reconvenir, comtestar demandas y
reconvenciones; formular descripciones, e mi?ndasg oposiciones y
todo tipo de impugnaciones y escritos de cTalquier naturaleza;
.instaurar cancelaciones y émparos admin strativos;‘i{ abonar todos
“los impuestos y cuotas y efectuar cualquier otrij pagé determinado
por la ley; recibir todos los documentos y aloﬁes; in%tervenir como
demandantes o demandados ante los jueces que% sean competentes,
pudiendo solicitar medidas cautelares de cuqlquler naturaleza,
conciliar, transar, someter a arbitros, desi t”SF de 1a pretensién
y/o el procedimiento allanarse a la pretensi6 |, recibir, ratificar
los actoé juridicos procesa‘les suscritos
otorgamiento y/o presentacién del presente Toder} Sustituir 0
delegar la representacién procesal y los demés

actos que exprese
rel

la ley, con todas las demds facultades qu ulten necesarias;
llenar cualesquiera otros requisitos y tomar, lan fin, todas las
medidas que creyeren conducentes al res‘uak‘do de nuestros
N @SeS . - e e e b m————————

Firma: Donna L. Margiotto, Senior Manager, -

con anterioridad al
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SEDE NORTE
1 DE FEBRERO DE 2007 - HORA .09:15:34
02C25020105804PCT0708 3 "HOJA : 001

***********A***i»*********

'CERTIFICAﬂO DE EXISTENCIA Y REPRESENTACION LEGAL O INSCRIPCION DE
DOCUMENTOS .
LA CAMARA DE COMERCIC DE BOGOTA, CON FUNDAMENTO EN LAS MATRICULAS
E INSCRIPCIONES DEL REGISTRO MERCANTIL,

CERTIFICA :
/NOMBRE : OLARTE RAISBECK & FRIERI -LTDA PERO PARA TODOS LOSs
EFECTOS PODRA OPERAR BAJO EL NOMBRE OLARTERAISBECK
‘N.I.T. : 830122870-6 ADMINISTRACION: BOGOTA PERSONAS JURIDICAS,
REGIMEN COMUN.
DOMICILIO : BOGOTA D.C.

. CERTIFICA ;
MATRICULA NO. 01284164

| CERTIFICA
CONSTITUCION : QUE'POR ESCRITURA PUBLICA NO. 0001119 DE NOTARIA

39 DE BOGOTA D C. DEL 10 DE JUNIO DE 2003 , INSCRITA EL 25 DE
JUNIO DE 2003 BAJO EL NUMERO 00885810 DEL LIBRO IX, SE CONSTITUYO
LA SOCIEDAD COMERCIAL DENOMINADA.-OR LEGAL LTHA
B CERTIFICA é,ﬁ?'

QUE POR ESCRITURAH PUBLICA NO. 0001328 DE NOTARIA 39 DE BOGOTA
D.C. DEL 4 JULIO DE 2003 INSCRITA EL 9 DE JULIO DE 2003
BAJO EL NUMERO “. 00887749 "DEL LIERO IX, LA SOCIEDAD CAMBIO SU
NOMBRE DE : OR LEGAL LTDA POR ‘EL, DE : OLARTE RATSBECK & FRIERI
LTDA PERO PARA' TODOS o8 EFECTOS PODRA OPERAR BAJO BL NOMBRE
OLARTERAISBECK

CERTIFICA 3
REFORMAS :
ESCRITURA FECHA  NOTARIA CIUDAD INSCRIPCION TFECHA
0001328 2003/07/04 00039 BOGOTA D.C. 00887749 2003/07/09
CERTIFICA :

VIGENCIA: QUE LA SOCIEDAD NO SE HALLA DISUELTA. DURACION HASTA EL
10 DE JUNIO DE 2103 .,
CERTIFICA : , ‘
OBJETO SOCIAL : LA SOCIEDAD TENDRA POR OBJETO. PRINCIPAL LA
PRESTACION DE SERVICIOS DE ASESORIA EN EL AREA SOCIAL, TECNICA,
COMERCIAL Y JURIDICA, DE PERSONAS NATURALES O JURIDICAS,
NACIONALES O EXTRANJERAS, PUBLICAS O PRIVADAS. EN DESARROLLO DE
SU OBJETO SOCIAL PODRA : A. PRESTAR ASESORIA Y EJERCER LA
REPRESENTACION JUDICIAL DE PERSONAS NATURALES O JURIDICAS ANTE
LAS DIFERENTES JURISDICCIONES Y PARTICIPAR EN SU NOMBRE Y
REPRESENTACION EN  TRIBUNALES DE  ARBITRAMENTO, AMIGABLE
COMPOSICION, CONCILIACION Y MEDIACION. B. CONFORMAR Y DARTICIPAR
EN CENTROS DE ARBITRAJE Y CONCILIACION. ¢. CELEBRAR Y EJECUTAR
TODAS LAS OPERACIONES DE CAMBIO Y COMERCIO EXTERIOR QUE REQUIERA
EL BUEN FUNCIONAMIENTO DE LA COMPANIA ; D. ADQUIRIR, ENAJENAR,

~ "GRAVAR, DAR O TOMAR EN ARRENDAMIENTO TODA CLASE DE BIENES, -DANDO
0 RECIBIENDO LAS GARANTIAS DEL CASO CUENDO HAKA LUGAR A ELLAS H

PRSI o e e o s e b e e e o s,

e s e - aw

NOTARIA VEINTISIETE

ia Rojas de Urieta
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BT DEWARAMIE 3, S L et



e e B INTERVENIR . COMO___DEUDORA.... QO ACREE RA-«»»«EN-»——'I‘QDA«*GLASE —— DE—+~—-
OPERACIONES DE CREDITO, DANDO O RECI IENPO LAS GARANTIAS DEL CAS®
CUANDO HAYA LUGAR A ELLAS ; F. CELEB

"ON ESTABLECIMIENTOS DE |
CREDITO NACIONALES O EXTRANJEROS Y |CON| COMPANIAS ASEGURADORAS

|
TODAS LAS OPERACIONES QUE SE RELACIONEN CON LOS NEGOCIOS Y BIENES | |
SOCIALES. G. ABRIR, OPERAR Y CERRAR |CUALQUIER TIPO DE CUENTAS | |
BANCARIAS ; H. GIRAR, ACEPTAR, ENDOSAR, ASEGURAR, -COBRAR, ||
RECHAZAR, PROTESTAR, AVALAR GARANTIZAR Y NEGOCIAR EN GENERAL TODA | |
CLASE DE INSTRUMENTOS NEGOCIABLES ALQUIER OTRA CLASE DE |
TITULOS DE CREDITO ; ER, FORMAR Y FINANCIAR | |

_ ; I. ORGANIZAR, PROMO B
SOCLEDADES O EMPRESAS NACIONALES O JERAS QUE TIENDAN A |
GOCIOS SOCIALES DENTRO

FACILITAR, ENSANCHAR, O COMPLEMENTAR LOS
Y FUERA DEL PAIS Y SUSCRIBIR ACCIONES CUOTAS EN ELLAS, Y
EJERCER TODOS LOS DERECHOS Y OBLIGACIONES ECONOMICOS Y

J. CREAR *

CORPORATIVOS QUE SURJAN DE DICHA |PARTICIPACION.
SERVIR DE COMISIONISTA O !

CONSORCIOS Y UNIONES TEMPORALES. K.

INTERMEDIARIO COMERCIAL A TITULO DE CORRETAJE O A CUALQUIER OTRO
TITULO ; I. SER CORRESPONSAL TENER CORRESPONSALES \‘
INTERNACIONALES ; M. EFECTUAR AVALUOS (O RCIALES DE TODA CLASE \5
DE BIENES. N. ADQUIRIR Y CONSTRUIR TODA E 'DE INSTALACIONES I

LES . ALLE&ES, ALMACENES DE ‘
DISTRIBUCION O VENTA ESTABLECIMIENTOS E COMERCIO, ETC. O.

'OS DE COMERCIO QUE {1
ARRENDAR, GRAVAR Y b

PARTE, A OTRA U OTRAS WP
UN MEJOR DESARROLLO Ik
ARBITRALES LAS CUESTIONES EN'
TERCEROS ; 8. SOLICITAR CONSE r

A . INTERES FRENTE A I
'kGIsTRos RESPECTIVOS

ISTINTIVO,  DIBUJOS,
? DERECHO DE  PROPIEDAD

TERCERO. T. HACER PUBLICACIONES ¥ COMUN'CAC'ONES RELACIONADAS CON
EL OBJETO SOCIAL. U. CELEBRAR Y EJECUTAR CON SU PROPIO NOMBRE Y
POR CUENTA DE TERCEROS O EN PARTICIPACION |CON ELLOS, ACTOS O
CONTRATOS Y OPERACIONES EN GENERAL, TODQ ACTO O CONTRATO QUE SEA
NECESARIO O CONVENIENTE PARA CUMPLIR O | FAQILITAR LOS ACTOS Y
OPERACIONES PREVISTAS EN LOS ESTATUTOS Y| QUE DE MANERA DIRECTA SE
RELACIONEN CON EL OBJETO SOCIAL, TAL COMO QUEDA DETERMINADO.

“ CERTIFICA :

CAPITAL Y SOCIOS : § 120,000,000.00 DIV DID EN 12 000.00 CUOTAS
CON VALOR NOMINAL DE § 10,000.00 CADA UN

- 80CIOS CAPITALISTA(S)
FRIERI DEL CASTILLO ANA MARIA
NO. CUOTAS: 4,000.00
RAISBECK LLINAS JAMES IAN
NO. CUOTAS: 4,000.00
OLARTE GARCIA CARLOS REINALDO
NO. CUOQTAS: 4,000.00
TOTALES
NO. CUOTAS: 12,000.00 VALOR :%1

CERTIFICA :
REPRESENTACION LEGAL : LA SOCIEDAD TENDRA|UN ERENTE GENERAL,  EL
CUAL TENDRA UN PRIMER SUPLENTE Y UN SEGUND SUBLENTE QUE LO

I - I

|
[
|
|
||
A, DISTRIBUIDO ASI : .j
C.C.. 00045483209
,000,000.00
C.C.. 00079376996
,000,000.00
C.C. 00079782747
,000,000.00

VALOR: $40
VALOR: $40
VALOR: $40

0,000, 000 00

-«
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CAMARA DE CGMERCIO'DE BOGOTA ~

SEDE NORTE
1 DE FEBRERO DE 2007 HORA 09:15:35
"02025020105804PCT0708  HOJA : 002

R EREEEREE R R E Y

-FACULTADES DEL’ REPRESENTANTE LEGAL : EL GERENTE GENERAL ES

'ARRENDAMIENTO COMO - ARRENDADQR o ARRENDATARIO CONSTITUI'

REEMPLAZARA EN SUS FALTAS ABSOLUTAS)-TEMPORALES O ACCIDENTALES, Y
CUYA DESIGNACION ¥ REMOCION CORRESPONQERA TAMBIEN A LA JUNTA DE

- 80CIOS.

. CERTIFICA :
ok NOMBRAMIENTOS 3 W
QUE POR ESCRITURA PUBLICA NO..0001119 DE NOTARIA 392 DE BOGOTA
D.C. DEL 10 UE JUNiO DE 2003 , INSCRITA EL 25 DE JUNIO DE 2003
BAJO EL NUMERO 00885810 DEL LIBRO IX , FUK(RON) NOMBRADO(S):

NOMBRE IDENTIFICACION
GCERENTE ‘ - o _
'OLARTE GARCIA CARLOS REINALDO CC.C.00079782747

PRIMER SUPLENTE DEL GERENTE

RATSBECK LLINAS JAMES IAN . €.C.00079376996

SEGUNDO SUPLENTE DEL GERENTE
FRIERT DEL CASTILLO ANA MARIA . C.C.00045483209
CERTIFICA :

REPRESENTANTE LEGAL DE LA SOCIEDAD, Y EN CASO DE FALTA TEMPORAL
ABSOLUTA HARA SUS VECES EL PRIMER SUPLENTE O EN 8U DEFECTO
SEGUNDO SUPLENTE, TAMBIEN ELEGIDOS POR LA - JUNTA DE SOCIOS.

GERENTE REPRESENTARA Y COMPROMETERA A LA  SOCIEDAD FRENTE {
TERCEROS, SEAN’ PERSONAS O ENTIDADES PARTICULARES, OFICIALES {0
JUDICIALES. ASI’ MISMO, PODRA CELEBRAR EN SU  NOMBRE CONTRATO - I

APODERADOS DE LA SOCIEDAD. DESISTIR INTERPONER TODA CLASE DH

RECURSOS RECIBIR DINERO EN MUTUO, HACER DEPOSITOS. BANCARIOS O DE

CUALQUYER OTRA INDOLE, FIRMAR TITULOS VALORES Y -NEGOCTARLOS

TENERLOS, CONTRATARLOS, PAGARLOS, ENDOSARLOS DESCARGARLOS :
CELEBRAR CONTRATOS COMERCIALES EJECUTAR LOS ACUERDOS DE LA JUNTA
~DE 80CIO8 Y CONVOCARLA A REUNIONES ORDINARIAS O EXTRAORDINARIAS,
SUSCRIBIR CONTRATOS LABORALES A NOMBRE DE LA SOCIEDAD, Y EN

GENERAL TODAS LAS GESTIONES QUE OBEDEZCAN A LA NATURALEYA DE SU

ENCARGO Y QUE SE RELACIONEN DIRECTAMENTE CON EL GIRO ORDINARIO DE

LOS NEGOCIOS SOCIALES. EL GERENTE REQUERIRA APROBACION DE LA
JUNTA DE SOCIOS PARA CELEBRAR ACTOS CUYA CUANTIA SHEA O EXCEDA IA
SUMA DE DIEZ MILLONES DE PESCS ($10,000,000) MONEDA CORRIENTE

: CERTIFICA

*% REVISOR PFISCAL: **
QUE POR ACTA NO. 0000006 DE JUNTA DE SOCIOS DEL - 5 DE MARZO DE

2004 , INSCRITA EL .8 DE JULIO DE 2004 BAJO EL NUMERO 00942232
DEL LIBRO IX , FUE(RON) NOMBRADO(S):
- NOMBRE TIDENTIFICACION
REVISOR FISCAL - _
LACHE NUNEZ JOSE LUCIO ' C.C. 00006763005
CERTIFICA ;

DIRECCION DE NOTIFICACION JUDICIAL : CLL 100 NO 8A=37 P 10 W.T.C.

A i s 8 b 1 e ettt bt 1an o e+ <ok cnaases aiys o s o

i
l
J
!

< BRAREAAEIG San



T-A - " - L

I

"MATRICULA NO. 01284255
'RENOVACION DE LA MATRICULA : EL 27 DE

Lo 2

MUNICIPIO : BOGOTA D.C.
DIRECCION COMERCIAL : CLL 100 NO 8A-37
MUNICIPIO : BOGOTA D.C,
E-MAIL : ELIZABETH.BARBOSA@OLARTERAISBECK.COM

QUE LA  SOCIEDAD  TIENE  MATRI ULAPOS LOS  SIGUIENTES
ESTABLECIMIENTOS :
NOMBRE : OR LEGAL LIMITADA

ZO \DE 2006
ULTIMO ANO RENOVADO : 2006
CERTIFICA : _ 1
DE CONFORMIDAD CON LO ESTABLECIDO POR LA LEY 962 DE 2005, LOS
ACTOS DE REGISTRO AQUI CERTIFICADOS QUEDAN EN FIRME CINCO (5)
DIAS HABILES DESPUES DE LA FECHA DE INSCRIPCION, SIEMPRE QUE NO
SEAN OBJETO DE RECURSOS EN LA VIA GUBE ,
INFORMACION COMPIL,
LOS SIGUIENTES DATOS SOBRE RIT Y P
INFORMATIVOS
CONTRIBUYENTE  INSCRITO EN EL REGISTRO

CION ' DISTRITAL SON
IT 'Dﬁ LA DIRECCION
DE 2004
BL SECRETARIO DE. I
VALOR : & 3,000.
DE CONFORMIDAD CON. ws T i E -1
IMPARTIDA POR L& | SUPERINTENDENCIA "DE |INDUYSTRIA Y COMERCIO,

MEDIANTE EI OFICIO. DEL 18 DE NOVIEMBRE DE |1996, A FIRMA MECANICA

QUE APARECE AJ;CONTINUACION TiENE PLEN VHEIDEZ PARA TODOS LOS
EFECTOS LEGALES. 5 o

Y LA AUTORIZACION
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TRADUCCION OFICIAL DE UN DOCUMENTO QUE ESTA ORIGINALMENTE EN INGLES

- El documento de Poder de Merck & Co., Inc. a Olarte Raisbeck & Frieri

Ltda. lleva una certificacion notarial con €l siguiente sello en inglés:

(Firmado) :
. L) a0
S mo,
Sello: “Barbara Ann Cozzi, Notario Pubhco de New Jersay - Mi coggon
%= EWRT EE
vence el 30 de Noviembre de 2008”, ﬁ%%m r%,&z
. . NEX0 —~ g
-k = e s
SEELS U
SEE8—
Apostilla adjunta: TR
 APOSTILLA: _ g =
(Convention de La Haye du 5 octobre 1961) 3 ‘“_; %
1. Pais: - Estados Unidos de Am@z%E% =23 n
. . Mm ..-.-1 :;:‘vﬂ') . I 4
| presente documento pablico %g > é% ]
2. Ha sido firmado por: Barbara Ann Cozzi % - 27 s
3. Actuando en calidad de: Notario Publico de New J&fseys B | ‘j :
4, Lieva el sello/estampilla de: Barbara Ann Cozzi, Notario | é’
' Certificado
. 5. En: Trenton, New Jersey
6. Elt. B 6 de February de 2007 i
7. Por: - Bradley Abelow, Tesorero de New Jersey \
8. Bajo el No.: A282565 ‘
, : ) El Estado de New Jersey - Sello del
9. Sello / estampilla: ' : -
Estado
10. Firma: Bradley Abelow

“Tradfet ficial
JORGE E. SIERRA REYES
wneis X746 - 1993 Minjusti
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
BARBARA ANN COZZI

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

"BEARS THE SEAL/STAMP OF:

BARBARA ANN COZZI, NOTARY

CERTIFIED .

AT TRENTON, NEW JERSEY

THE 6TH DAY OF FEBRUARY 2007

BY: Bradley . Abelow, NEW JERSEY TREASURER
NO. A282565

SEAL/STAMP: 10. SIGNATURE
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OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

General Pgwer
The undersigned,

MERCK & CO., INC.

domiciled in

hereby appmnt Olarte Raisbeck & Frieri Ltda. thh
offices in the World Trade Center ~ Torre A, Calle
100 No. 8A-37, Piso 10, Bogota D.C, legal
representatives with authority to receive notifications
and to appoint judicial or extrajudicial agents in
patent matters, who at the same time have the
authority to represent us before the administrative,
judicial or police authorities of any hierarchy of the
Republic of Colombia, the Republic of Bolivia, the
Republic of Ecuador, the Republic of Peru, and the
Bolivarian Republic of Venezuela, to initiate before
said authorities all the necessary actions to
accomplish said purposes and to intervene in all
instances, grades and procedural levels; to file and
prosecute applications, declarations, complaints, to
claim, counterclaim, answer claims and
counterclaims; to draw up specifications; to make
amendments; oppositions and all types of objections
and writings of any nature; cancellations and
administrative injunction proceedings; to pay all
installments and effect all other payments prescnbed
by law; to receive documents and monies; act as
complainants as well as defendants, before the
competent judges, with full powers to request
preliminary injunctions of any nature, settle, make
arrangements, to submit to arbitrators, to desist from
claims or procedures, to accept claims, to collect, to
ratify legal proceedings subscribed before the
appointment and/or presentation of this Power,
substitute or delegate the legal representation and
other acts prescribed by law, in short, with all such
further powers as may be required; to comply with
all other requirements and, to take all those measures

which they may deem fit for the protection of our
interests.

Signature/Firma:X Aevirna &,

El suscrito,

domxcllxado en

~ Torre A, "Calle 100 N 8A-37, Piso 10, Bogotd
D.C., nuestros reprgsentautes legales con
facultades para mcibi_r notiﬁcaciones y nombrar
apoderados judicis 1
de patentes, los

procesales; solicitudes,
declaraciones mos, para demandar,
reconvenir, contestar demandas.y reconvencmnes,
formular descnpcx nes, nmiendas, oposiciones y
todo tipo de impugnaciones y escritos de cualquier
naturaleza, instaurpr capcelaciones y amparos
administratives; abonar [todos los impuestos y
cuotas y efectuar cyalquier otro pago determinado
por la ley; recibir todos los documentos y valores;
intervenir como detand

los jueces que

tes o demandados ante
Lcompetemes, pudiendo
solicitar  medidas cau elares de cualquier
naturaleza, conciliar, ar, someter a 4rbitros,
desistirse de la pretensién y/o el procedimiento,
allanarse a la pretensién, percibir, ratificar los
actos  juridicos proce ales  suscritos  con
anterioridad al otorgamiento y/o presentacién del
presente  poder, | sustituir o | delegar la
representacion procesal los demds actos que
exprese la ley, con todas las demds! facultades que
resulten necesarias] lenar cualesquiera otros
requisitos y tomar, en fin, todas las medidas que

creyeren conducentes al resguardo de nuestros
intereses. ,

Donna L. Margiotto, Senior Mana—éér Patent Administration

Date/Fecha: jfm% //

l
[

2007 '

City,Country/Ciudad,Pais: Rehway, NJ, USA.

Carlos R. Olarte

J. Tan Raisheck

Ana Maxia én

Juan Guillesio Mouse
Natalia Castzo

Zayde Chahin

José Luis Londofio
Felipe Mendom
Simén Salmas
Alexander Agudelo
Camilo A. Rodrigues
-—-.a-—--——-.-a—.w-_....,._..A.

OF Couhsel

Guillermo Chahin
Graciela Melq
Jacqueline Chapatro
CruzE. de Moncalennd

World Trade Center - Torre A, Calle 100 No. 8A 37, Piso 10 Bogota D.C. Colombla

Tel + 57 1 601-7700, Fax + 57 1 601-7799, office@olarteraisheck.com,
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OLARTERAISBECK

OLARTE RAISBECK & FR!ERI LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification

] On this date,ﬁ

M 2007
The undersigned Notary Publi certlf‘tes

1. That

- Certificacion Notarial
En esta fecha,

el Notario Piiblico suscrito certifica;

L. Que

Donna L. Margiotto

of legal age and domiciled in

mayor de edad y domiciliado

126 East Lincoln Avenue, Rahway, NJ 07065-0907, USA.

signed the foregoing document.

2. That the grantor has executed the foregoing

ocument as Senior Manager, Patent
hdministration

T of MERCK. & CO., INC.

|

3. That MERCK & CO., INC,,

having its principal place of busmess located in
New Jersey, USA.

is duly incorporated, is currently in existence, and
that the purposes for which the General Power is
granted are within the scope of its corporate

purposes.

4. That the grantor has the authority to execute the
General Power and that his/her representation is
legal.

5. The foundation for my certifications contained in

poinits 2, 3 and 4 was the exhibition of the following

authentic document(s):

Corporate Resolution No. 5 ~ Patent
atters, amended October 24, 2006 by the

Board of Directors of Merck & Co., Inc. at

a meeting held on October 24, 2006.

suscribié el documento que antecede.

2. Que el otorgante ha suscrito el referido
documento en su cardcter de

de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiene existencia
legal vigente y que los propdsitos para los cuales
s5e otorga el poder se encuentra dentro de los que
comprenden su objeto social.

4, Que el otorgante fiene la representacién para
suscribir el poder, y que ésta es legitima.

5. El fundamento de mis certificaciones
contenidas en los puntos 2, 3 y 4 fue la exhibicién
de los (del) siguiente(s) documento(s) auténtico(s):

NOTARY PUBLIC (Signature):X Mﬂ/\wm
' % 77

BARBARA ANN COZ2I
"Notary Public of New Jersey

My Commission Expires Nov. 30, 2008

Page3 of 3




PAGINA 3.

Amlnlstrauon. ,-—é-;e~---~~..-~---....g,-,_v.,,.m,,.-- |

Fecha febrero 2007 wmmmememr o memm e meae

Ciudad Pafs: Rahway, NJ, USA--"---N““

- CERTIFICACION NOTARIAL .............

L hi 55‘{\'@‘\» \ En esta fecha, ----eemommmmmmcm i

.AW/,’// ’”?Q“ N ‘ : . . . .
'i‘»"«\\\' El notario pablico suscrito certifica: -----~

1. Que Donna L. Margiotto mayor de

edad, y domiciliado 126 East Lincoln Avenue, Rahway, NJ 07065~
0907, USA. Suscribi6 el documento que anteqede. e

2. Que el otorgamiento ha suscrito e_lf.;refefido documento en su

caricter de de creivenvnacnn e e o b e o o o
1 o' e 0 o o S e e i -mn#u—»u‘u&-‘udu‘.«m—n‘-wm‘un-u:hl\v--‘-dﬂmo-y-“;d;‘ﬁqb.nﬁnh;unuﬁs—y’—n&u-’iw‘v

4. Que - i

con sede principa] ubiCad'a I =m0 o e 1

dentro de los que comprenden s5u ob]eto sc)c:lal e —-_~_-~.--_--.~'._~ ------

4. Que el otorgante tiene la representacmn para suscribir

AULENEICO(S): ~mmmmmmmmmmiacmmmmm i cmmmn ot o e -

NOTARY PUBLIC (fdo. 11eg1ble) BARBARA -ANN COZZI Notary

Public Of New Jersey My Comlsién Exprres ‘Nov. 30, 2006 <------

TRADUCCION OFICIAL DE UN_ DOCUMENTO QUE ESTA
: ORIGINALMENTE EN INGLES ~e-n-smmeomramrm s e ———

El documento de Poder de Merck & Co., Inc. é;'OIarte Raisbeck &
Frieri Ltda. lleva una certificacién‘hotar’ial con el siguiente sello
R L F 4 L e
(Flrmado) ~-~~-’—n~*~---~-~~~-~~~-----~~----~~-:-‘-~—f‘~~«¢--~f;~~---~«~——--—-~ ~'~-»
Sello: * Barbara Ann Cozzi, Notarm Pubhco de New Jersey- M1
comismn'vence el 30 de Noviembre de 2008" .- «-r~-mmmmmcimmees

APOSTILLA

EQTE DADEI AN TIEME AAQTA DADA CI HICHIADIA

e e




PAGINA 4

. —
(Convention de La Haye Du 5 octobre 1&961)

1. Pais: Estados Unidos de América

L e e e R N

El presenté documento piublico

‘ |

2. Ha sido firmado por: Barbara Ann Cozzi--«- ~f=wmmbmmcman | l
3. Actuando en calidad de: Notario Phblico de New Jersey.-------- |
4 Lleva el sello/ estampilla de: Barbara Ann Caozzi, notario ~~---- R

Certificado ; L

5. En: Trenton, New Jersey}

6) E1 6 de February de 2007

7. Por: Bradley Abelow, Tesorero de New Jeser

s oy g e 1 s T e P W o e e s

- ot W Y W St ot Wk Wt Ut e WDl AT O S Lot et T o o g RV Y e T iy o e ] il e W (o e e o TR 4B ¥ P s

] ot o] ot o s i g g

Fecha: 15 de Febrero de 2007 .- --rmrmmemmemmmmmnrmccn b e } |

Traductor: Jorge Enrique Sierra Reyes.- ~-we-mevnes -~--l— ----- : -?—-——-~~, ' 1
'Llcencm No. 376 de 1993, del Ministerio de Justiciia.- l|-~-~~-~~---~—-~- | B
I};recmén Carrera 15 No. 99-13 Oficina 411. Bogot4, C!iolombla n—- ; |
‘Teléfono: (57-1) 2182308, (57-1) 6232925~ «~evmnmwnema _~-—~——-3r ------- ‘ ;

E-mail: treseser1@yahoo.com 9508 ~--umemmmumnnuno--

SEGUNDO.- Que solicita a la sefiora Notaria la incqrpora‘t:ién de L

: [
dicho documentos al protocolo de ésta notaria par!\a ~que de su - b

|
tenor se expidan las copias que més adelante se soliciten - '

uuuuuuuuuu

i
|
i |
|
W by ot ey e ot 0D o ot B R o VD o D B T e v P T g OTY b i e B G e O i S e TS Ak G O ot e Sl ot 0 O 0 0 B0 4 o o [ A S ey e 0 v e i
i . . |
i

- o o o o D ot 0 B e O O e P o b P O g Oy o A i o O I G0 O e Ot N o o M --a-k—-—--—h—u~-~~
.

El(los) compareciente(s) hace(n) constar que ha_r? verificado
|

cuidadosamente sus nombres completos, estado(s) jivil(es), los ‘ | |

namero(s) de sus documentos de identidad; |De Ilara(n) que | b

todas las informaciones consignadas en el presente knstrdmento

son correctas y, en consecuencia, asumen la resp nsaﬁbxlldad que

—

|

e

Y -
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H "”!/

se derive de cualquier inexactitud en

los mismos. Conocen la ley y saben que
el Notario responde de 1a regularidad

% %%f@@ag%% &d%&s% N{xstrumentos que

autorlza, pero no de la veracidad de las

t//:m_
M'li“

Ll

3 d-eclaraczonesde los interesados.

ADVERTENCIA, OTORGAMIENTO Y AUTORIZACION.- Lefdo

| el presente -instruménto_ por el (los) compareciente (s) y
advertido (s) sobre las formalidades legales, lo aprueban vy

firman conmigo y ante mi la(el‘)fNotaria(o) quién lo autoriza. A

los otorgantes se les advirti6 fmalmente que una vez fxrmado

préesente ;“hl ~E’éﬁ"tp, La(el) aNotarm(o) 'rio acep

por la Ley. -=r5e utilizi‘on las ho;as de papel Notarial Nos 3
WK 4682369 (K 4682370, 46B23T1 ame e ff = e e - -

DERECHOS LEGALES: § 38.110,00 "
RESOLUCION 7880 DE 2006
IVA $ 14.642.00 L

CARLOS REINALDO OTARTE ¢
C.CNo. 79792.243 Bogobs
TEL: 601~ 77_00

'FSTF PAPF! NO TIFNF (‘DQT{) PARA F1 HQHARI(‘\

e e . - e # L
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redb.

Es fiely eO}Mna’Q“ _
fotocapia de fa E3ciiura Pupie
defecha 22

tomaga de sy original que expids en

o iyt
( ) bolas yitilzs de
comin autorizaao {Decreto1243 de 1870 oon deg

NG,

[nte resczab

Dado en Saniafs e Bogota D.C., a &J R L
El Notario Veintisislo da Santaté de Bogots,

AL
X 4 1 rSr| R Sl ¥ ijé:%/ 27 %
= Maria Eugenia R8jas N
% de Urueta 3
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PATENT COOPERATION TREATY

Y 0/[{2_/

From the ]NTERNATIONAL BUREAU .

WO 2007/002557
PCT/US2006/024740

) ¢
ALLNGTIFIGATION CONCERNm%’ZWr 2007

AVAILABILITY. OF THE PUBLICATION $p7,
OF THE INTERNATIONAL APPLICATION %

Re

MERCK & CO., INC. -

¥
)\)

Dale

128 Fast Lincoln Avenue

Rahway, New Jersey 07065-0907
ETATS-UNIS D'AMERIQUE

f mailing (day/monthv/vear}

January 2007 (04 01 2007)
J

AT, REG. COORD.

ot

Applit-Tl\

-

IAVTORNEY
__MAINVENANCE ~ M
Applicant's or agent's file reference - CASE REFERRE
- PCT 21992Y T IMORTANTNOTTCE
l,mem_adori:al. application No. - Intemational filing date (day/menth/year) Priority date (day/monti/year)
' PﬁT/U82006/024740 ; -26 June 2006 (26.06.2006)

28 June 2005 (28.06. 2005)

MERCK.& CQ., INC. et al

The applicant is heréby notified that the Iniernational Bureau

PATENT pouhE

. s e
wﬂw

© The International Bureau of WIPQ

has published the above-indicated international application on 04 January 2007 {04.01. "007) under
No. WO 2007/002557

has republished the above-indicaled international application on under
No. WO

For an explanation as 1o the reazon for this republication of the intermational application, reference is made to INID codes {15), (48)
or (88) {as the case muy be) on the fron page of the published mtemauonal apphcalmn

A copy. of the intetnational apphcauon is available for viewing and downloadmg on WIPO's website at the following address:
hup:#/www.wipoint/peidb (under "Query" emer the PCT or WO number).

The applicant may also request a paper copy of the published international apphc,auen fmm the lnlernauonal Bureau by submitting a written
request to PaleniScope @wipo.int or 10 the address provided below.

34, chemin des Colombeties

Authorized officer

1211 Geneva 20, Switzerland

Fac_s{mi]e No. +41 223388270
Form PCT/IB/311 (April 2006)

|

Nora Lindner

e-mail: pt02@wipo.int,




4 January 2007 (04.01.2007)
(1) International Patent Classification:
AGIK 311196 (2006.01) CO7D 271/06 (2006.01)
AGIK 31/33 (2006.01) Co7D 277/30 (2006.01)
CO7C 233/45 (2006,01) CO7D 309/28 (2006.01)
€07C 233/46 (2006.01) CO7D 401/04 (2006.01)
CO7D 231712 (2006.01)  CO7D 413/04 (2006.01)
CO7D 249/06 (2006.01)  CO7D 417/64 (2006.01)
CO7D 257/04 (2006.01) CO7D 513/04 (2006.01)
CO7D 261/20 (200601
(21) International Applicat:on Number:
PCTNIS2006/024740
(22) Internationa]' Filing Date: 26 June 2006 (26.06.2006)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
' 60/694 711 28 June 2005 (28.06,2005) US

7/00255_7 Al -'llllll;lillllllﬂ'lllﬂl-llﬂiHﬂllﬂﬂlﬂﬂlllﬂﬂlﬂillﬂllﬂllIHIIHIHIIII-HHIHIIII-IIIHII[

WO 20

TR

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

(19) World Intellectnal Property Orgamzatmn
International Burean

{43) International Poblication Date

i llllllllllﬂllllll_lllllllllllllﬂlilll T A

(10)|International Publication Number

yO 2007/002557 Al

(74) Co

(71): Applicant (for all des:gnamd Swates except U/S): MERCK

& CO., INC, [US/US]; 126 Bast Lincoln Avenue, Rahway,

. New Jersey 07065-0907 (US).

(72) Inventors; and
(75) InventorslApp]ieants (for US only):

RAGHAVAN,
Subharekha [US/US]; 126 Bast Lincoln Avenue, Rahway,

New Jersey 070650907 (US). COLLETTI, Steven,

L. [US/US], 126 Bast Lincoln Avenue, Rahway, New

Jersey 07065-0907 (US). DING, Fa-Xiang [CN/US]; 126

Fast Lincoln Avenue, Rahway, New Jersey 07065-0907
(US). SHEN, Hong [CN/US]; 126 Bast Lincoln Avenue,
Rahway, New Jersey 07065-0907 (US). TATA, James, R.
[US/US); 126 Bast Lincoln Avenue, Rahway, New Jersey
(7065-0907 (US). LINS, Ashley Rouse [US/US]; 126 Bast
Lincoln Avenue, Rahway, New Jersey 07065-0907 (US).
SMENTON, Abigail Lee [US/US]; 126 East Lincoln
Avenue, Rahway, New Jersey 07065-0007 (US). CHEN,

(81) D
ki

. XE,
LU, LV, LY)MA, MD, MG, MK, MN, MW, MX, MZ, NA
- NG, |NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,

(84)

 ZW)

Published

—

—

For twa-l,

ning of each regul

-GN, SQ, G

Weichun »[US/US]; 126 Bast Lincoin Avenue, Rahway,
New Jersey 07065-0907 (US). SCHMIDT, Darby Rye
[US/US]; 126 Bast Lincoln Avenue, Rahway, New Jersey
07065-0907 (US). TRIA, George Scoft [US/USL 126

t Lincoln Avenue, Rahway, New Jersey 07065-0907
Us). :

n Representative: MERCK & CO., INC.; 126
BEas! Lincoln Avenue, Rahway. New Jemey 07065-0907
us).

na Stales (unless otherwise indicated, for every
of natlonal protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO,|CR, CU, CZ, DE, DK, DM, DZ, EC, EE, BG, BS, FI,
GB, GD, GH, GM, HN, HR, HU, ID, IL,, IN, 18, JP,
KG, KM, KN, KF, KR, KZ, LA, LC, LK, LR, LS, LT,

-

-

RU, 8C
» TZ,

»

8D, BE, 8G, SK, SL, SM, 8Y, TJ, T™M, TN, TR, TT,

VA,[UG, U, UZ, VC, VN, ZA, ZM, ZW.

ted|States (unless otherwise indicated, for every
kind \of regional protection available): ARTPO (BW, GH,

GM; KE, LS, MW, MZ, NA, 8D, SL, 8Z, TZ, UG, ZM,

Enrasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, T™),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, B, GR, HU, IE, 18, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, 81, 8K, TR), GAPI (BF, BJ, CF, CG, CI, CM, GA,
¥, ML, MR, NE, SN, TD, TG).

|
with memaJ,ional seartf:h report
bigforg the expiration of the time limit for amending the
claims and o be republished in the evera of receipt of
ame nis | : '

er codes and other abbreviations, refer 1o the "Guid-

ancé Notespn CMF and Abbreviations” appearing at the begin-

issue of the PCT Gazene.
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'(54) Title: NIACIN RECEPTOR AGONISTS, COMPOSITIONS CONTAINING ‘|
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&> (57) Abstract: The present invention encompasses componnds of Formula (B): as well as phaﬁnaceuﬁcdly acceptable salts and
hydrates thereof, that are useful for reating atherosclerosis, dyslipidemias and
of use.are also included.

UCH COMPOUNDS AND METHODS OF

0

he like; Pharmaceutical compositions and methods .




" WO 2007/002557 2 S PCT/US2006/024740
|

| NIACIN RECEPTOR AGONISTS, COMPOSITIONS CONTAINING SUCH COMPOUNDS AND \&0
METHODS OF TREA‘IMENT '

BACKGROUND OF THE INVENTION

The present invention relates to cycloalkene compounds, their derivatives, compositions
containing such compounds and methods of treatment or prevention in a mammal relating to
- dyslipidemias. Dyslipidemia is a condition wherein serum lipids are abnormal, Elevated cholesterol and
low levels of high density lipoprotein (HDL) are mdependent risk factors for atherosclerosis associated
with a greater-than-normal risk of atherosclerosis and cardiovasoular disease. Factors known to affect
serum cholesterol include genetic predisposition, diet, body weight, degree of physical activity, age and .
gender. While cholesterol in normal amounts is a vital building block for cell membranes and essential
organic molecules such as steroids and bile acids, cholesterol in excess is known to contribute to '
cardiovascﬁlar disease. For example, cholcstcrol through its relationship with foam cells, is a primary
component of “plague which collects in coronary arteries, resulting in the cardiovascular disease termed
atherosclerosis.

Traditional therapies for reducing cholesterol include medications such as statms (which
reduce productlon -of cholesterol by the body). More recently, the value of nutrition and nutritional
supplemcnts in reducing blood cholesterol has recewed significant attention. For example, dietary
compounds such as soluble fiber, vitamin E, soy, garhc, omega—B fatty ac1ds, and niacin bave all rccelved
significant attention and research funding. : T

Niacin or nicotinic acid (pyridine-3-carboxylic. acld) isa drug that reduces coronary
‘events in clinical trials. It is commonly known for its cffeqt in elevating serum levels of hlgh density
lipoproteins (HIDL). Importantly, niacin also has a beneficial effect on other lipid profiles. Specifically,
it reduces low density lipoproteins (LDL), very low density lipoproteins (VLDL), and triglycerides (TG).
However, the clinical use of nicotinic acid is limited by a number of adverse side-effeots mcludmg
cutaneous vasodilation, sometimes called flushing.

. Despite the attention focused on traditional and altemative means for controlling seram
cholesterol, serum triglycerides, and the Yike, a significant portion of the population has total cholesterol
39 levels greater than about 200 mg/dL, and are thus candidates for &yslipidemia therapy. There thus
remains a need in the art for compounds, compositions and alterative methods of reducing total
cholesterol, serum triglycerides, and the like, and raising HDL.
The present invention relates to compounds that have been discovered to have effects in
modifying serum lipid levels.
3 The invention thus provides compositions for eﬁectmg reductwn in total cholesterol and
triglyceride concentrations and raising HDL, in accordance with the methods described.
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Consequently one object of the present inventioﬁ is|to pr vxde a nicot:lmc acid receptor

. agonist that can be used to treat dyslipidenﬁas, atherosclerosis, diabetes,

conditions while minimizing the adverse effects that are associated

etabohc syndrome and related
ith niacin treamlent

Yet another object is to provide a pharmaceutical ¢ mpos%uo_n for oral use.

These and other objects will be apparent from the

SUMMARY OF THE INVENTION
A compound represented by formula It

' ( Ga
(R (&
(CR*R? NH

I

SN

or a pharmacentically acceptable salt or solvate thereof is disclosed

{7k

crip#ion provided herein.

RE

hcrem

X represents CH,, O, 8, $(0), 8O, or NH, such that when X represents NH, the nitrogen
atom may be optionally substituted wﬁh R®, C(O)R®, or SO,R, wherein: ’

RS represents C,.galkyl optionally substituted with 1- gro s, 0-3 of which are halo, and

0-1 of which are selected from the group consisting oft 0C1.3a1ky1 O
CN, Hetcy, Aryl and HAR,

said Aryl and HAR being further optionally substitute
halo, and 0-1 of which are selected from the group consisting of: OH,
salkyl and haloCysalkoxy groups; ‘

2, NHC,.salkyl, N(Cy.salkyDs,

o

d wid: 1-3 groups, 1-3 of which are

N, G, salloyl, Ciaallony, haloCy.
| ‘

i
i
a and b are each integers 1, 2 or 3, such that the sum of a db152 3 ord;

.ring A represents a 6-10 membered aryl, a 5-13 membered heteroaryl or a partially

aromatic heterocyclic group, said heteroaryl and partially aromatic hete
one heteroatom selected from O, S, §(0), S(0), and N, and optionally con

¢lic group containing at least
ing 1 other heteroatom

selected from O and S, and optionally containing 1-3 additional N aﬁoms, wx}:h up to S heteroatoms bemg

present;

OHor F,
. nrepresents an integer of from 1 to 5;

each R* is H or is independently selected from hﬁlo am# RS

-2-

|

each R2and R ig independently H, Craalkyl, haloC;.;%lkyl, ocC .3a11c§1, haloC, salkoxy,
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R repmsents -GO;H _ N or wC(O)NHSOzR“ wherein R
: C;.4alkyl or phenyl, saad Ci.,;alkyl and phenyl each bemg ophonany subsututed with 1~3

ez

and each Rlis H oris indapmdenﬂy séleoted from th‘e group consisting of:

previously defined;
1 . b) Crs alkyl and OC:.ealkyl said C,salkyl and alkyl portton of OCx-salkyl bemg
(‘ 10 opti m stibsﬁtlwed with 1-3 groups, 1-3 of which are halo and 1-2 of Whinh are selected from: OI-I,

115 _' ,, )N(Cmallqu)(OCMalkyl), the alkyl poruoms of which are opuonally subsututed as set forth in (b)

e) NR’C(O)R” NR’ SO;;R” NR’CO;R” and NR‘C(O)NR”R”’ whm‘em

R’ represents H, C;.ganqu orhalocg.gancyl , .

R” represents (1) Crsalkyl optxonally substituted with’ 1»4 gmups 0-4 of thh are
halo, and 0-1 of which are selected from the group consisting of: . OCw,alkyl OH, crm OO;CMnIkyL ,
0O szhaloalkyl NH,, NHC1.alkyl, N(C;.aflyD), CN, Hetoy, Aryland HAR,

' said Hetey, Aryl and HAR being further opnonaily substituted with 1-3 balo, C,.
kyl, Cr.ialkoxy, haloCHalkyI or haloc‘@lkoxy groups;

- (b)Hetoy, Aryl or HAR, each being optxonally substituted with 1-3
nembers selected from the group consisting of: halo, CMalkyl C;..;alko;w, haloCMalkyl and haloC,.

Ky groups;

| R

and R™ representing H or R”;

Y phmxyl ora 5-6 membered heteroaryl or a He&ay group attached at any avaﬂable ring '
atomn and each being ophonany substituted with 1-3 groups, 1-3 of which are selected from halo, Cy.
salkyl and haloC,.salkyl groups, and 1-2 of which are selected from OC;.salkyl and baloOCwalkyI
groups, and 0-1 of which is selwted from the group consisting of:-

i) OZEL CO.H; CN NH; and 8(0)e R wherein R® is as desm"bed above;

30

a) halo, OH, COH, CN, NH;, S(O)MR“ C(O)R’, OC(O)R" and COR®, wherem Rfisas - “
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if) NHCMalkyl and N(C;mlql)z, the eyl porhons of which are optmnally

: substxmted w:th 1-3 groups, 1-3 of which are halo and 1-2 of whi h are seicctad from: OH CQgH,
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. propargyl, 3-methyl-1-pentynyl, 2-heptynyl and the like.

COzCManC.Yl COgC;Moaikyl NH;, NHCalkyl; N(C;.salkyl) 2 pnd CN»
: | iif) C(O)Nﬁz, C(O)NHC, alkyl, C{OIN( Malkyl)h C(O)NHOCMaikyl and
C(O)N(C;.4alkyl)(0(3;4ansyl), the alkyl portxons csf which 2 Optl onally subshtuted as set forth i in b)
above;and ' \
iv). NR'C(O)R”, NR’SO,R”, NR’CO;R” ind NR*@(O)NR”_R*” wﬁarein R’, R”
and R*" dre as deseribed sbove, | \\ ' . |

" DETAILED DESCRIPTION OF THE NVBNTIO‘N ; * ‘ .
‘Ihemventwn is descn‘bedheremmdetaﬂus hg the terms d@ﬁnedbelowunless .

otherwzse specified, ' \

"Alkyl" as well as omer groups having the prefix "alk", suc}i a8 alkoxy, alkaﬁoyl and the

like, means carbon chains which may be linear, branched, or ¢ clzc, (o oombmatmns thereof, coma:inmg

the indicated number of carbon atoms. If no number is specﬁi d, 1-6 carbon atoms are intended for
linear and 3-7 carbon atoms for branched alkyl groups. Examp es of alkyl groﬁps inchude: mefhyi ethyl,
propyl, isopropyl, butyl, see- and tert-butyl, penty), hexyl, heptyl, oc 1 nonyl and the like. Cycloalkyl i is
a subset of alkyl; if no number of atoms is specified, 3-7 carbon atoms are wtendad, forming 1-3
carbocychc rings that are fused. "Cycloalkyl" also includes monocyelic rings f‘used to an aryl group in
which the point of attachment is on the non-aromatic portion. Examples of cycﬁeallq] include © -
cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl, cyeloheptyl, tetrahyd onaphtﬁyl decahydmnaphthyl
indanyl and the like. Haloalkoxy and haloQalkyl are used interchangedbly and refer to halo substituted
alkyl groups linked through the oxygen atom. Haloalkyi and haldalkox mclud¢ mono- substituted as
well ag multiple substituted alkyl and alkox:y groups, up to perhalo su bstituted a]kyl and alk:oxy For
example, mﬂuoromethyl and trifluoromethoxy are included. \ :
*Alkenyl" means carbon chains which contain at Jeast ope carbo&warbon _doubie bond,
.and which may be linear or branched or combinations thereof. Examples of 1include vinyl, allyl,
mopmpenyl, peﬁtenyl, hexenyl heptm:yl 1-propenyl, 2-bumyl Z2-meth 1-2;511, and the Iﬂce; '
"Alkyuyl" means carbon chains which contain at least one carbon-carbon triple bond,
and which may be linear or branched or combinations thereof. Examples of alkynyl include ethynyl,

aining TIO carbon atoms.

o .

"Aryl" (Ar) means mono- and bicyclic aromatic rings
Examples of aryl include phenyl naphthyl, indenyl and the like. .

"Heteroaryl” (HAR) unless otherwise specified, me4ns ‘mono-, bwTﬁhc and moychc
arornatic ring systems coniaining at least one heteroatom selected frgm 0,18, 8(0), 8O, and N, with each
ting containing 5 to 6 atoms. HAR groups may contain from 5-14, pteferably 5-13 atoms Examples
inctude, but are not limited to, pyrrolyl isoxazolyl, 1soth1azo1y1 pyrazolyl, pyridyl, \oxazo}yl oxadmzolyl,

..4..
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A iadiazolyl, thiazolyl, mndazolyl, tnazolyl tetrazolyl, ﬁlranyl triazinyl, thienyl, pyrimidyl, pyndazmyl B \‘ '
yrazinyl, benzoxazolyl, bmot}nazolyl, benzimidazolyl, benzofuranyl, benzothiophenyl,
enzopyrazolyl, benzotriazoly), furo(2, 3-b)pyridy], benzoxazinyl, tetrahydrohydroquinolinyl,

etrahydroisoquinelinyl., quinolyl, 1soqumoly1 indolyl, dihydroindolyl, qumoxalmyl quinazolinyl,

5  naphthyridinyl, Pteridinyl, 2,3-dihydrofuro(2, 3~b)pyndyl and the hke ‘Heteroary] also includes aromatw
carbocyclic or heterooyclic groups fused to heterocycles that are non-aromahc or partially aromatlc, and
optionally containing a carbonyl. Examples of additional heteroaryl groups include indolinyl,
dihydrobenzofuranyl, dihydrobenzothiopheny?, dihydrobenzoxazolyl, and aromatic heterocyclic groups

* | fused to cycloalkyl rings, Examples also include the following:
10

: oo O‘fl\\l y II“*-NH
i Y YYY Y
i .

. z Ny O
4 \ ~~I\,,s CEA
N= : Ny X

\ N~-NH \ 0 : <
Y Yo oo
R
Z]-; Y N
C @‘g‘o o C:»e \
' _ =Y
FS . AN
m . 3 /". lx."‘- ' ?2 # ‘X'\
NH
Xe=p N Ny
==% is a single or double bond
X'BCHorN
R=HorCH,

Heteroaryl also includes such groups in charged form, e.g., pyridinium.
"Heterocyclyl" (Hetcy) unless otherwise specified, means mono- and bicyclic saturated
and partially saturated rings and ring systems containing at least one heteroatom selected from N, S and
15 | O, each of s2id ring baving from 3 to 10 atoms in which the point of attachment may be carbon or
-nitrogen. Examples of "heterocyclyl” inciude, but are not limited to, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, imidazolidinyl, tetrahydrofuranyl, 1,4-dioxanyl, morpholinyl, thiomorpholinyl,

! T
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tetrahydrothiéﬁyl and the like. Meterocycles can also exist in tautomeric f
Heterocycles moreover mcludes such moieties in charged form, e, p1 '

"I—Ialogm" (Halo) includes ﬂuonne, chlorine, b
The phrase “in the absence of substantial flushin

seen when nicotinic acid is administered in therapeutic smounts. |

doses, but the flushing effect still ocours to some extent and can be 1
substantial flushing” refers to the reduced severity of flushing when it o
than would otherwise oceur. Preferably, the incidence of flushing (relati
least about a third, more preferably the incidenéé is reduced by half; and
incidence is reduced by about two thirds or more, Likewise, the severity

reduced hy at least about a third, more preferably by at least half, 2

_ exidinium,

ient. Thus, “m the absence of
curs, or fewer flushing events
ve to macm) is reduced by at
most prqferably, the flushing
(relauvd t0 niacm) is preferably

d most preferhbly by at least about

two ﬂnrds Clearly a one hundred percent reduction in flushing incidence and sewcnty is most preferable,

but is not required.
One aspect of the invention relates to a compound

' X
R')s~ ey )j\ _
: (CRER®) W™

1.

md repres

or a pharmaceutically acoeptable salt or solvate thereof is disclosed
X represents CHp, O, 8, S(0), SO, or NH, such that
atom may be optionally substituted with RY, C(O)R®, or SO,R’, it

R represents C;:salky! optionally substituted with 11

0-1 of which are selected from the group consisting of: OCj.qalkyl, {
CN, Hetcy, Aryl and HAR, ,
said Aryl and HAR being further optionally substitu

halo, and 0-1 of which are selected from the group consxstmg of:- OI~ «

3a]ky1 and haloC;.;alkoxy groups,

aand b aré each integers 1, 2 or 3, such that the suim

\
\
ted by formula I

whent repm%enté NH, the nitrogen

I
0-3 ‘?f which are halo, and
N, NHC; salkyl, N(C; salkyD),,
. . \"

13 groups, 1-3 of which are
o Cmalkﬁ‘(l, C;.?_,alkoxy, 'ha]»OC;.
|

\

|

of a apdbis2,3 or4;

: _ ) \ :
ring A represents a 6-10 membered aryl, a 5-13 mem}atd heteroaryl or a partially
|
terocy

aromatic heterocyclic group, said heteroaryl and partially aromatic h

-6~

wyclic group conteining af least
ty cm’:t%im'ng 1 tl‘)ther heteroatom

x




|
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| selected from O and S, and opuonally containing 1-3 addmonal N atoms, with up to 5 heteroatoms being

present , , ,
| each R? and R? is independently H, C,.galkyl, haloCysalkyl, OCy.aalkyl, haloC;.salkoxy,
OHorF; - |
5 h represents an integer of from 1 to 5;
/ each R* is H or is independently selected from halo and R;
e Y
N
|
A

| R represents -CO.H, N or -C(O)NHSO;R‘ wherein R®
/ represents C;.qalkyl or phenyl; said C;.4alkyl and phenyl each being optionally substituted with 1-3
groups, 1-3 of which are selected fmm halo and Cyalkyl;, and 1.2 of which are selected from the group

10 / consisting of: OC.salkyl, haloC, 3a1ky1 haloCMalkoxy, OH, NH; and NHC,;..alkyl;

/ . and each R! is H or is independently selected from the group consisting of:

a) halo, OH, CO,H, CN, NH,, S(O)o.zR’ C(O)Re OC(O)R" and COgR“ wherem Réisas

previously defined; :

15 b) Cy alkyl and OC,.calkyl, said Cy.calkyl and alkyl portion of OC,;.galkyl bemg

/ optionally substituted with 1—3 groups, 1-3 of which are halo and 1-2 of which are selected from: OH,
CO,H, CO,Cyalkyl, CO,Cyshaloalkyl, OCO,Cyqalkyl, NH, NHC,4alkyl, N(C; salkyl),, Hetey and CN;
¢) NHC;alkyl and N(C,42lkyl) 5, the alkyl portions of which are optionally substituted
as set forth in (b) above; '

24 d) C(O)NH;, C(O)NHCy.salkyl, CCOIN(Ci-salkyl) 2, C(O)Hetcy, C(O)NHOC,4alkyl and

C(O)N(C;..;alkyl)(OCMalkyl), the alkyl portions of which are optionally subs’atuted as set forth in (b)
| above; : ,
€) NR’C(O)R”, NR’SO,R”, NR’CO,R” and NR’C(O)NR"R’” wherein:
| R’ represents H, C, zalkyl or haloCy.salkyl,
ZL | R” represents  (a) C,.galléyl optionally substituted with 1-4 groups, 0-4 of which are
\’ halo, and 0-1 of which are selected from the group conswhng of: OC,.salkyl, OH, COH, COzCMalkyl
@ co.C.hsloslkyl, NH;, NHC, alkyl, N(C.alky) , CN, Hetoy, Aryl and HAR,
/ said Hetoy, Aryl and HAR being further optionally substituted W1th 1-3 halo, C,.
| salkyl, Cy salkoxy, haloC;.4alkyl or haloC;4alkoxy groups; or
0 (b) Hetcy, Aryl or HAR, cach being optionally substituted with 1-3
members selected from the group conenstmg oft halo, Craalkyl, CMaIkoxy, haloCy4alkyl and haloC;.
salkoxy groups;
| ' and R™ representing H or R”;
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f) phenylora 546"membered hetemaiyl oraHe ) attacheii at a"ny available ring
atom and each bemg opﬂonally substituted with 1-3 groups, 1-3 of which are sele@ted from halo, Cy:
salkyl and haloC, salkyl groups, and 1-2 qf which are selected from|/QCy.

1 and haloOC}.salkyl |
groups, and 0-1 of which is selected from the gwup consisting oft '

1

C(O)N(C;.galkyl)(ocmalkyl), the alkyl portions of wlneh are opn ally s
above; and

~ w) 'NR’C(O)R™, NR’SOzR” NR’COzR”
and R°” ave a8 dmn”bed above.

ovsi'
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Y P oA
% @::&34 _S%QN:
M - -'“ N
By oo oo

Ao P
‘(j(xam r%z

=== g a single or doubls bend
X=CHarN
R=Hor CHy

Even more particulaﬂy, an aspect of the invention that is of interest relates to a
mpound of formula I wherein ring A is selected from the group consisting oft phenyl naphthyl;

: HAR which is a member selected from the group consisting of: 1soxazoly1 pyrazolyl,
xazolyl, oxadiazolyl, thiazolyl, triazolyl, ﬂuenyl benzothiazolyl, or a member selecwd from the group
isting of:
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ey s
Xy, &
‘J%w J\f:@

==z l5a slngle-ordoulile ‘ ' \
X=CHorN i
ReHorCHy i

which are halo and 1-2 of whmh are selected from: OH, NH,, N
Q) NR’SOgR” and NR’C(O)NR"R’” wherein:
10 R’ represents H, Cy;alkyl or ha-IOCl-ankYI
| R” represents  (a) C.salkyl optionally substituted with 1-4 groups, 0-4 of which are
halo, and 0-1 of which are selected from the group consisting of: 1, OHI, CO,H, CO,C;.qalkyl,
CO;CMhaloalkyl 0OCO,C,.4alkyl, NHp, NHC,4alkyl, N(C;4atkyl) CN etoy, Aryl and HAR,
" said Hetoy, Aryl and HAR being further optionally substituted with 1-3 groups
15  selected from: halo, C1421kyl, C;alkoxy, haloCMalkyl and haloC, salkoxy; |
(b) Hetoy, Aryl or HAR, said Aryl and k beiﬂg optionally substituted
with 1-3 groups selected from: “halo, Cpaalkyl, Ciaalkoxy, haloC; 4lkyl ﬂ.ud haloCMalkoxy,
and R representing H or R”; and

=i

-10-
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d) pheryl or & 5-6 membered heteroaryl or a heterooyelic group sitached at any available
pom and being optionally substituted with 1-3 groups, 1-3 of which are halo, C,.sallwl or haloC,.sa}kyl
} s, 1-2 of which are OC,.yalkyl or haloOC, salkyl groups, and 1 of which is selected from the group

i) OH; CO.H; CN; NH, and S(0)2R" wherein Reisas desm'bed above- ‘
i) NHCy.4lkyl, the alkyl portion of which is optionally substituted with 1-3
groups, 1.3 of whzch are balo and 1 of which is selected ﬁ-om, OH, COH, CO&,.Mkyl CO;C,.
alkyl, NH;, NHCMalkyl N(C,,‘.aﬂcyl) gand CN;

. m) C(ONH, C(O)NHCmle and C(O)N(Cualkyl) 2 the alkyl Immons of

10 v
A w) NR*COR” and NR® SO.R™ wherein R’ and R are as desoribed above. ‘
ithin tlns subset of compmmds all other vambles are as defined with respect to formulal

_ In particular, another subset of eompounds that is of i interest relates to conapouﬁds of

wla Iwhraremeachk‘ wHor:sselectedﬁomthegrwpcomwhngof

a) halo, OH, CNand NH, ;

b) C,.salkyl and OC;.saﬁwl each bemg o:ptxonally subsﬁmted thh 1-3 groups, 1-3-of

20 'ups, 1-2 of whmh are OCg.aallql or haloOCl.aa.lkyl groups, and’ 1 of wlnch is selected ﬁ'omthe group

~i) OH, CN and NH; . Wrthm ﬂ:us subset of compounds, all other varxablcs #re as
defined withrespectto formula L
, . Another subset of compounds mat is of mtcrest relates to compounds of formulal
y heremaandb are 1 or 2 such that the sum of a andbis 2 or 3. Within this subset of compounds, all
other variables are as defined with respect to forniula 1. -

Another sobset of compounds that is of interest rélates to compoxmds of fornmla i -
wherein X represents O, 8, N or CH,. Within this subset of ccmpounds, all other vanabl% are as deﬁned
with respect to forrula 1

- More pmucularty, another subset of compouuds ﬁmt is of interest relates to oompomads
of formula I wherein X represents O or CH,. Within this subset of comounds all other vmables are as
deﬁned with respect to formula L

Another subset of comomds that is of interest Telates to compounds of formula 1
wherein R? and R are independently H, C,.aatkyl, OH or ha}oc,.sanwi Within this subset of
compounds, all other variables are as defined with respect to forraula L

25 .

9

35
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tis of fnterest rt:latés to compounds
oCysalkyl. Within this subset of

More partwlﬂarly, a subset of compounds thit is of mterest relates to compounds of
formula ] wherein R* and R® are independently H or methyl. \Withi this subse_t of compounds, all other
variables aro as defined with respect to formmia 1. | |

Avother subset of compounds that js of intere st relates to cqmpomds of formula I
wherein n represents an integer of from 2 to 4. Within thiis subset fqompopnds all other variables are
- as defined with respect to fornmula L. ' : : | :

' More particularly, a subset of compounds that is of linterest telates to compounds of
formula I whereinn is 2. Within th1s subset of compounds atl oth vanables are as defined with

Another subset of oompounds that is of interest rela es 1o compomlds of fommla 1

substituted with 1-3 halo groups and 0-1 OC,.qalkyl groups
variables are as defined with respect to formula L

I.

wherein R® represents ~CO,H. Wlthin this subset of compounds
respect to formula L

A particular subset of compounds that is of interest
a pharmaceuhcally acceptable galt or solvate thereof wherein:

, all

substituted with 1.3 halo groups;
b) C.. alkyl and OC,alkyl, each being optiona
which are halo and 1.2 of which are selected from: OH, NH,, ?
¢) NR’SO;R” and NR’C(O)NR"R’ wherein:
R’ represents H, C;.salkyl or haloCy.salkyl,
R”represents  (a) C,galkyl optionally substituted with 1-4 g;roﬁps 0-4 of which are

ted with 1-3 groups, 1-3 of
1and CN;

|
|
-12-




N; N, ; S(@M‘whmin R-,,xs-as descﬁbe&above,
lf:i) Nﬁcxwmylfkﬂaﬁm ,' ptionally

dependently , G, ey, & ydconyghens’, OFS 2 ytheny
o bydroxyphe f"lsﬁmwphmyls 2,3:dikydro-benzofuras-6-yl, 2-chloro-4-lrydrox ‘
30, . ‘L 'L 5fhydroxy~pyﬁdinﬂ2~yl wm@mmmn m{l,zmmmha-yl, er 5-ﬂuwpyridm~2~y1,
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aand b are 1 or 2 such ﬂaattllesumcfaand is2aqr3;
X represents CHg; 3
mwhE?andI@xsnukmamkmﬂyIi(Mﬂor |
n represents 2;
5 R*is ¥, CHs, CH ,CHj, CF; or CHzoc:els, |
R® represents -COH. A
Representative examples of species that are of interest are shown below in Table 1.
Within this subset of compounds, all other variables are as originall deﬁued\w:th respect to formula L
o i - ‘
TABLE 1 . ‘ iL
- Compound 1 . ]'
069\ 0 ‘
ool WU |
Cumpmmd4 o
Beanea
' Coropound 7
EB” L
ool
H
Hi

-14-
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* Compound 18

Compound 27

/\ U\gn\@

He

Compound 37

gy o

0 -

MWF

N

]

Compound 31 -Cbmpdund 32
OH
Ao twd T>$§Q
H =N Né)\/HrN% ‘O-—-%
. O
T Compound34 . Compound 35
@ TR o B o= |

| Compound 38 Compound 39
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compowd.

Pﬁama'ceuﬁcaﬂy acce;vta’blé salts and solvatps therec re inchided as well. ‘ 
, Manyofthe compounds of formula I contair} & trwc iters and can thus ocour as
rax:emates and racemic mixtures, single enantiomers, diasterdomeri mnctm'% and individual
diastereomers. Al such isomeric forms are included. |
Moreover, chiral oompounds possessing one steredeenter o&' general formﬂa I, may be:
rasolvcd into their enantwmers in the presence of a chiral environment usmg methods known to those
skilled in the art. Chiral eompomds possessing more than one steﬂwoeznter 1ma,y be sepamted mto ﬂ;en'
diastereomers in an achiral environment on the basis of their | hys1 al

those skilled i in the art. Single diastereomers that are obtained in ragemic foim maybe rgsolvad mﬁa then' ‘
 enantiomers as described above. ” |

If desired, racémic rixtires of compounds may be sepa tetll 50 that individual
ehaﬁﬁdmﬂrsarémolawd. mseparahonsanbeeamedout methods wel{knownmtheart, such as. -

The racemic mixture oftheoompoundsofF nla I can als beseparawdd;rccﬂyby

~ chromatographw methods utilizing chiral stationary phases, which methods re well known in the art,

Alternatively, enantiomers of compounds of the gene: F ala I may be obtained by
stereoselective synthesis using optically pure starting materials or reagents.

Some of the compounds described herein exist as tatomers, Which have daﬁ‘erent points
6f aﬁachment for hydrogen accompmned by one or more doub) e b ond shifis,

For example, a ketone and

he 011113
herpof are ipcluded.

|
i
‘\

sutically acoeptable salt or solvate
thereof vary within m.de Inmts. The spec:ﬁc dosage regimen gt d levels for any particular patient will -
depend upon a variety of factors iﬁcludixig the age, body weight, general health, sex, diet, tlme of
adrinistration, route of administration, rate of excretion, drug combination a:%d the severity of the

|
|
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patient’ condition, Consideration of these factors is well within the purview of the ordinarily skilled
clinician for the purpose of determining the ﬂlerapeutiéally effective or prophylactically effective dosage
amount needed fo prévent, counter, or arest the progress of the condition. Gencfally, the compounds
will be dnﬁr;istered in amounts ranging from as low as about 0.01 mg/day to as high as about 2000
mg/day,
dosages/can be used initially, and dosages increased to further minimize any untoward effects, It is
expected that the compounds described herein will be admmmte:red on a daily basis for a length of time .

approprﬁatc to treat or prevent the medical condition relevant to the patlent, mcludmg a course of therapy -

lastmg onths, years or the hfe of the patlent

inhibitors; squalene synthetase inhibitors (also known as squalene sjnfhasc inhibitors), acyl-coenzyme A:
cholesterol acylu'mlsferase (ACAT) inhibitors mcludmg selectwe inhibitors of ACAT-1 or ACAT-—Z as.

inhib’ltors,_' for example glycoprotein ITb/[a fibrinogen reCeptdr antagonists and aspirin; hmﬁan N
peroxisome proliferator activated receptor gamma (PPAR-gamma) agonists including the compounds-
co nonly referred to as glitazones for example pioglitazone and rosiglitazone and, including those

agonists outside the thiazolidine dione structural class; PPAR-alpha agonists such as clofibrate,
fenofibrate including micronized fenofibrate, and gemfibrozil; PPAR dual alpha/garoma agonists; |

in Bg (also known as pyridoxine) and the pharmaceutically acceptable salts thereof such as the HC1
salt; vitamin B2 (also known as cyanocobalamin); folic acid or a pharmaceutically acceptable salt or

ester thereof such as the sodium salt and the meﬂuylglucaminé salt; anﬁmxidapt vitamins such as vitamin
C ajd E and beta carotene; beta-blockers; angiotensin Il antagonists such as losartan; angiotensin

«17 -

in single or divided doses. A representative dosage is about 0.1 mg/day to about 1 g/day. Lower |
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converting enzyme inhibitors such as enalapril and captq
such as nifedipine and diltiazem; endothelin antagonists; agents that enhance ABCA1 gene expression;
cholesteryl ester transfer protein (CETP) inhibiting conipoun | , 5-lipoxygenase activating protein
(FLAP) inhibiting compounds, S-hpoxygenase (S-LO) inhibiting compbtmds farnesoid X receptor
(FXR) ligands including both antagomsts and agonists; Iliver X Receptor (LXR)-alpha hgands LXR-
beta ligands, bisphosphonate compounds such as alendronate sodium; chlooxygenase~2 inhibitors such
as rofecoxib and celecoxib; and compounds that attenuate vascular inflammation.

Cholesterol absorption inhibitors can alsp be used in the present invention. Such
compounds block the movement of cholesterol from the intestinal lumen into enterocytes of the small
intestinal wall, thus reducing serum cholesterol levels.

. described in U.S. Patent Nos. 5,846,966, 5,631,365, 5,7

amples of cholasterol absorption inhibitors are

57 11 6,133,001, 5,886,171, 5,856,473,
5,756,470, 5,739,321, 5,919,672, and in PCT applicatio Nos WO 00/63703, WO 00/60107, WO

00/38725, WO 00/34240, WO 00/20623, WO 97/45406, WO 97/16424, WO 97/16455, and WO
95/08532. The most notable cholesterol absorption inhibigor is zetlmfbc, also known as 1-(4-
* fluorophenyl)-3(R)-[3(S)-(4-fluorophenyl)-3-hydroxypropyl)]-4 S)-(4-hydroxyphcny1)-2~azendmone,
describéd in U.8. Patent Nos. 5,767,115 and 5,846,966.
Therapeutically effective amounts of cholestero) absorptmon inhibitors include dosages of
from about 0.01 mg/kg to about 30 mg/kg of body weight per da preferably about 0.1 mg/kg to about 15
mg/kg.
‘For diabetic patients, the compounds used|in th present mvennon can be administered
with conventional diabetic medications. For example, a dinbetic| patient xecewmg freatment as described
herein may also be takmg insulin or an oral antidiabetic medication. One example of an oral antidiabetic
medication wseful herein is metformin.

In the event that these niacin receptor agonists induce so:he degres of vasodilation, itis
understood that the compounds of formula I may be co-dosed with a W@aﬁon suppressing agent.
Consequently, one aspect of the methods described herein relates|to the u&e of a compound of formula I
or a pharmaceutically acceptable salt or solvate thereof in ombi ation wzth a compound that reduces
flushing. Conventional compounds such as aspirin, ibuprofen oxen, fndomethacm, other NSAIDs,
COX-2 selective inhibitors and the like are useful in tlus regard, at convennonal doses. Altemanvely,
DP antagonists are useful as well. ‘Doses of the DP recepto
DP antagonist selectively modulates the DP receptor witho subs‘tanﬁally modulating the CRTH2
receptor, In particular, the DP receptor antagonist ideally has an @W at the DP receptor (i.e., K;) that

is at least about 10 times higher (a numerically lower K; valye) than the afﬁmty at the CRTH2 receptor. -
Any compound that selectively interacts with DP according to the:
This is in accordance with US Published Application No, 20
2004, incorporated herein by reference.

antaéomst and selectivity are such that the

. guidel%ines is deemed “DP selective”.
04/0229844A1 published on November 18,

«
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. Dosages for DP antagonists as dcscribed'herein, that are useful for reducing or
preventing the flushing effect in mammalian patients, particularly humans, include dosages ranging from
as low as about 0.01 mg/day to as high as about 100 mg/day, administered in single or divided daily
doses. Preferably the dosages are from about 0.1 mg/day to as high as about 1.0 g/day, in single or
5| divided daily doses. o ' : ~

| Examples of compounds that are particularty ué_eﬁ.xl for selectively antagonizing DP
receptors and suppressing the flushing effect include the following: ‘

PCT/US2006/024740 ) ﬂ\

Compound A Compound B CompoundC
’ 4 ' MaQ,S.
N %COH N GO N eCoaM

Compound D

"',...-COZH
. N .
o~ e

+ Compound G -

-19.
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CompoundS$ Compound T Compound U
Sone . . G tc} 1

CHyg

0.8

HyC

Compound AT

N -.,/L/COQH

~N.

as well as the pharmaceutically acceptable salts and solvates thereof,

The compound of formula I or a pharmaceutically agcep

the DP antagonist can be administered together or sequentially in sig

-20-

1gle o

ble salt or solvate theredf and
muliiple daily doses, e.g., bid,
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tid or qid, Without departing from the invenﬁon. If sustained release is desired, suchasa sustained
release product showing a release profile that extends beyond 24 hours, dosages may be administered
every other day. However, single daily doses are preferred Likemse, morning or evening dosages can
be utilized.

% s

Salts and Sol '
Salts and solvates of the compounds of formula I are also included in the present

invention, and numerous pharmaceutically acceptable salts and solvates of nicotinic acid are useful in
this regard. Alkali metal salts, in particular, sodium and potassium, form salts that are useful as |
described herein. Likewise alkaline earth metals, in particular, calcium and magnesiuﬁ:, form salts that
are useful as described herein. Various salts of amines, such as ammonium and substituted ammonium
compounds also form salts that are useful as described herein, Similarly, solvated forms of the '
compounds of formula I are useful within the present invention. Examples include the hemlhydrate
mono-; di-, tri- and sesquihydrate. :

The compounds of the invention also include esters that are pharmaceuhcalbr acceptable,
as well as those that are metabolically labile. Metabohcally labﬂe esters include C,4 alkyl esters,
preferably the ethyl ester. Many prodrug strategies are known to those skilled in the art. One such
strategy involves engmeered amino acid anhydrides possessing pendant nucleophiles, such as lysine,
which can cyclize upon themselves, liberating the free acid. Similarly, acetoncfkctal diesters, which can
break down to acetone, an acid and the active acid, can be used

The compounds used in the present invention can be administered via any conventlonal
route of administration. The preferred route of administration is oral.

Pharmacentical Compositions ' _ : '
. "The pharmaceutical compositions described herein are generally comprised of a

.compound of formula I or a pharmaceutically acceptable salt or solvate thereof, in combination with a

phazmaoeu’acally acceptable carrier.

' Examples of suitable oral comipositions include tablets, capsules, troches, lozenges,
suspensions, dispersible powders or grénules, emulsions, syrups and elixirs, Examples of carrier
ingredients include diluents, binders, disintegrants, lubricants, sweeteners, flavors, colorants,
preservatives, and the like. Examples of diluents include, for example, calcium carbonate, sodium
catbonate, lactose, caleium phosphate and sodium phosphaté. Examples of granulating and disintegrants
include com starch and alginic acid, Examples of 'bindiﬁg agents include starch, gelatin and acacia,
Examples of lubricants include magnesiuin stearate, calcium stearate, stearic acid and talc. The tablets
may be uncoated or coated by known techniques. ‘Such coatings may delay disintegration and thus,
absorption in the gastrointestinal tract and thereby proﬁde a sustained action over a longer period.

=21~
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| ingredients that are useful to slow the release of nicotinic acid in

- HMG Co-A reductase inhibitor, such as simvastatin or atorvastatin,
 optionally contains the DP antagonist as well.
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One embodiment of the invention that is of interest is itablet or capsiule thatis
comprised of a comapound of formula I or a pharmaceutically acceptable saltior solvate thereof in an

amount rangmg from about 0.1mg to about 1000mg, in combination wi tha hﬁmﬂcepﬁcally acceptable
Oamer [ ;

f formula I orfa pharmaceutically

acceptable salt or solvate thereof is combined with another therapeutici agent and the camer to forma

fixed combination product. This fixed combination product may be a tablet bor 'ca_psujle for oral use,
More pai'ticularly, in another embodiment of the invention, compoﬁnd of formulalora

In another embodiment of the invention, a compound

pharmaceutically acceptable salt or solvate thereof {about 0.1 to about|1000 mg) and, the second

therapeutic agent (about 0.1 to about 500 mg) are combined with the p euhcal]y acceptable camer,
prowdmg a tablct or capsule for oral use.

Sustained release over a longer period of time may be artlclularly mportant inthe .
formulation. A time delay material such as glyceryl monostearate or glyceryl. dlstearate may be
employed. The dosage form may also be coated by the techniques despribed in the U S. Patent Nos.
4,256,108; 4,166,452 and 4,265,874 to form osmotic therapeutic tablpts fo corxh‘olled release.

Other controlled release technologies are also available and are inch:;ded herein, Typical
ined release Atafblets' include various
cellulosic.compounds', such as methylcellulose, ethylcellulose, propyl¢eliulase, hydroxypropylcellulose,
hydroxyethylcellulose, hydroxypropylmethylcellulose, microcrystalline celt hlose, stz}:rch and the like.
Various natural and synthetic materials are also of use in sustained release f} brmulations. Examples
include alginic acid and various alginates, polyvinyl pyrrolidone, tragacanth, locust bean gum, guar gum,
gelatin, various long chain alcohols, such as cetyl alcohol and bees '

Optxonally and of even raore interest is a tablet as despribed above, éompnsed ofa
compound of formula I or a pharmaceutically acoeptable salt or solvate thergof, and ;ﬁn’ther containing an
is particular ?mbodnnent

" Typical release time frames for sustained relee,se tablets in ccordaﬁce with the present
invention range from about 1 to as long as about 48 hours, preferably bout 4 to about 24 hours, and
more preferably about 8 to about 16 hours.

Hard gelatin capsules constitute another solid dosage |form for oral ﬁse Such capsules
similarly include the active mgredwnts mixed with carrier materials described above Soft gelatin
capsules include the active ingredients mixed with water-miscible solyents ch as propylene glycol,
PEG and ethanol or an oil such as peanut oil, liquid paraffin or olive pil. ‘

Aqueous suspensions are also contemplated as containing the active material in ‘
admixture with excipients suitable for the manufacture of aqueous s ensil ns. Such excipients include
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, '
hydroxypropylmethylceltulose, sodium alginate, polyvinylpyrrolidone, tragacanth aﬁd acacia; dispersing

.22 .
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oLwetting agents,e.g., leéithin, preservatives, &g ethyl, or n-propyl para—hydmxybenzoate, colorqnts,
VOIS, sweeteners and the like. .
. Dlspersfble powders and granules suitable for preparatlon of an aqueous suspension by

e addition of water provide the active ingredients in admixture witha dispersing or wetting agent,

spending agent and one or more preservatives. Suitable dispersing or wetting agents and suspending -
agents are exemplified by those already mentioned above. .
Syrups and elixirs may also be formulated. '
More particulatly, a phannaceutmal composition that is of interest is a sustained release
ablet that is compnsed ofa compound of formula I ora phmmaceutxcally acceptable salt or solvate
hereof, and a DP receptor antagonist that is sclected from the group conmstmg of compounds A through
in combination with a pharmaceutically acceptable carrier.

Yet another pharmaceutical composition that is of more interest is comprised of a
compound of formula I or a pharmaceutically acceptable salt or solvate thereof and a DP antagomst

in combination with a pharmaceutically acceptable carrier.
Yet another pharmaceutical composition that is of more parucular interest relates to a

" sustained release tablet that is comprised of a compound of formulaTor a pharmaceutically acceptable

20

t or solvate thereof, a DP receptor antagonist selected from the group consisting of ‘componhdé A, B,
,E, X, AA, AF, AG, AH, Al and AJ, and simvastatin or atorvastatin in combination with a
pharmaceutically acceptable carrier.

The term "composition”, in addmon to encompassmg the pharmaceutical compositions
ibed above, also encompasses any pmduct which results, directly or mdlr_ectly, from the

~ combination, complexation or aggregation of any two or more of the ingredients, active or excipient, or

35

m dissociation of one or more of the ingredients, or from other types of reactions or interactions of -
one or more of the ingredients. ‘Accordingly', the pharmaceutical composition of the present invention
cotpasses any composition made by admixing or otherwise combining the compounds, any additional
active mgred:lent(s), and the phaunaceutlcally acceptable exclplents
Another aspect of the invention relates to the use of a compound of formula I or a

ceutically acceptable salt or solvate thercof and a DP antagonist in the manufacture of a
nedicament. This medicament has the uses described herein.

More. pmwulaﬂy, another aspect of the invention relates to the use of a compomd of
formula I or a pharmaceutically acceptable salt or solvate thereof, a DP antagonist and an HMG Co-A

uctase inhibitor, such as simvastatin, in the manufacture of a medicament. This medicament has the

uses described herein.
Compounds of the present invention have anti-hyperlipidemic activity, causing
eductions in LDL-C, triglycerides, lipoprotein (a), free fatty acids and total cholesterol, and increases in
HDL-C. Consequently, the compounds of the present invention arc useful in treating dyslipidemias. The

et

-23.
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. reversing said condition. This is achieved in humans by 14
- phannaceuncany acccptabla salt or solvaw thereof in 4n amount that is eﬁ'ecﬁw to treat or pmvent said

_ mhnmtofthehumanormnalbodybyfhempy

- WO 2007/002557 .| PCT/US2006/024740 .

present invention thus relates to thc treatment, prevention or reves
diseases and conditims described herein, by admm]stering a compoy
pharmaceutically acceptable salt or solvate in an amount that is effecti

inga compcmnd of formula Tora

condition, while pa-evmhng, reducing or minimizing ﬂushmg

fects',m terms pf frequency and/or
severity. - 5

One aspect of the invention fha:"is_afime_re#t

es to a compound in abéordatgcé
with formula I or a pharmaceutically acceptable salt or solyate therec fﬁ?r use in a method of

R
D

Another aspeoct of the invention that is of interest reldtes toa compound in accordance
-with fbrmula Y o & pharmaceutically acceptable salt or solvate thereof for use in a method for the
treatment of atherosclerosis, dyslipidemia, diabetes, mefabohc gyndrame or a related condition in the
human or anirmal bo&y by therapy ' c

atherosclerosis in a Imman patient in need of suah h'eahnent comnprising admm:stermg to the patienta
compound of formula I or a pharmaceutically aoceptable salt or{solvate thereof in an amotint that is
effective for treating atherosclerosis in the absence of substantil flushing. - |

nLethod of raising serum

A;nother aspect of the invention ﬁxat isof interest relates to a

compound of formula Tora pharmaceunca]ly acceptable salt or §
effectrve for treaﬁng dyshpiderma

triglyceride levels ina human patient in need of suoh treatment, Comprist inistéring to the p‘at;imt 8

compound of formmila I or a pharmaceuticaily acceptable salt or s ) an amount that is
eﬁ"ecnve for reducing serum triglyceride levels, _
- Another aspect of the invention that is of interes s to amLthod of reducing sm

Lp(a) levels in a human patient in need of such treatment, comprising administering to the patient a
. -1 | _

“24.
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compound of foxmula lora pharmaceutxcaﬂy acceptable salt or solvate thereof ini an amount that is -
| effoctive for reducing serum Lp(e) levels. As used herein Lp(a) refers to lipoprotein (a). o @Q '
- Another aspect of the invention that is of interest xela;es to a method of treating diabetes, N '
and in particular, type 2 diabetes, in 8 human patient in need of such treatment comprising administering
to the pa ient a compotmd of formula I ora phmmaeeuhcally acwptable sa}t or solvate thereof in an
amount thiat is effective for ireating diabetes, :
Another aspect of the invention that is of mterest tolates to a method of treating
" metabolic syndrome i in 4 human patient § m need of such {reatment comprising administering to the patient
a compound of formula I or & pharmaceutically aoceptable salt or solvate ﬁzemofm an amount that 1s ‘
10 effective for treating metabolic syndrome,
" - Another aspect of the invention that is of particular interest relates to a method of
treatin 08 atherosclemm, dyshpxdexmas, dJabetes, nwtabohc syndrome ora related condmon ina humsn

, Another aspect of the invent:on thai is of particular interest relaws to the methods
o8 'bed above wherem the DP rece.ptor antagomst is seleated fmm the group conms!mg of compomds

Compounds of Formula I have been prepared by the following representative reaction -

schemes, It is understood that similar reagents, conditions or other synthetic approaches to these.

stru are classes are conoexvable to one skmed in the art of orgamc synthes&s. Therefore these reamcm

* schemes should not be construed as hnntmg the scope of the mventmn. Al substituents ate as defined
above unless indicated otherwise. :

| Scheme1 - - }:‘ | R
' Nig “NH - O"{NH,
. f RCOOH,MsCH '
‘ | H{RYy COOMe [:/>—000Me Qcaom e e @—-COOH
, R4 DMAR, DCM - _ '
: 1 R 3 . (R‘)z 4

Compomds omeMaLmreXmmmmg,aMbm 1 and RCO()H :

(R’)B(GRZR%@OQH

~25 -
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can be prepared as illustrated in Scheme 1 by treatmentiof ¢

mercially available methyl 2-
oxocyclopentane-l-carboxylate 1 with ammonjum acetate in 3 polar so]vent such a methanol or ethanol

to give the methyl 2-amino cyclopent-1-ene-1-carboxylate 2. ! e amine 2 can be coupled with the
appropriate acid in the presence of methanesulfony! chigride (MsCl) and DMARP to give the desired
5 . .

amide 3, Finally, the ester can be saponified by one skilled in the art using such methods as NaOH or
- LiOH -dioxane to give compounds with the structure 4. ‘\ ‘ '
\.

R "\

Ry MsCl, DMAP ,?L
. RCOOH H _
RO Y0 RO o \
ReMe,5 |
R=Et. 6 . |

such that the suin of a and b is 3 can be prepared as ﬂlustra d in $cheme 2 by couphng commercxally
10  available methyl or ethyl 2-ammo—cyclo—hex— 1-ena—1-carbo_ late é or6 W1th the appropriate acid in the

(RY)s—0~ . OH

\ 7

15

Shown in Scheme 3 is the preparatton of acid o the cture 10 ﬁ'om connnercm]ly

~26 -
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Scheme 4

foopt-eal) :r\
l i BBr : OO OMG.E&"_':‘...HO"

o]

}0 _ ms Loy 5% oH

=

Thus, 6-methoxy-2-naphthaldehyde 11 can be treated with a suitable ylide such as (tert-Butoxycarbonyl-

. methylene)tripbenyl-phospharane in a non-polar solvent such as toluene or xylenes under refluxing

5  counditions to give the desired olefin 12. Hydrogenation of thc double bond can be accomplished using
dard conditions such as Hx(g), Pd/C in a suitable pclar solvent like methanol or ethanol to give 13,

‘Removal of the methyl group in the mcthoxyuaphthyl moiety can be accomplished with boron tribromide

at 1 W temperatm'e followed by a careful qumchmg of the reaction with methanol to give the trans-

The naphthol can be protected as the TBS ether using TBSOTT or TBS-Cl in the presence of a suitable
such as friethylamine or imidazole in dichloromethane. The TBS ester can be hydrolyzed witha |
.mild acid such as acetic acid in THF-H,O to give the desired acid 17. This acid can be coupled to the

1 or ethyl 2-aminocyclo-hex-1-ene-1-carboxylate in the presence of methanesulfony! chloride and
D to give the desired amide 18. Finally, TBS ether removal and methyl ester saponiﬁcaﬁon can be
1. achieved using NaOH/THE-H,0 providing compounds of the structure 19. '

\ -27- I

e

COOMe :

15 K
1 ' . . .
TBSOT, TEA Mso' DMAP
. o
TBSO

Comj:mmds with the structure 19 can be prcpared by the chennstry 0ut1mcd in Scheme 4,

fi
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Schemas
)LDA. ’ - i 5
2) CICOCH,CH,COMe MeO D MM

o mmmmw

M somey G soume
it

.28 2
| e -
oy ﬁ@ e akSe
' owse .

, Compounds with the structure 28 can be prepared l%y the ch¢mzs1ry outlined in Scheme 5.
Thus, treating a suitable tetralone such as 20 with LDA at low temperature followed by the addition of a
suitable acylating agent such as 4-chloro-4-oxobutyrate prov: e thL. desued diketo-ester 21. The ester
can be saponified using standard conditions known to one skilled nlxthe art to give the acid 22, The di-
ketone 22 can be converted to the fused isoxazole of the strugture #3 by reﬂuxmg with hydroxylamine
hydrochloride in the presence of a base such as tricthylamine in an;alcohohé solvent such as methanol or
ethanol.. De-protection of the methy! ether can be done with boror m’bro:mde in a suitable solvent such

as dichloromethane to give the desired alcohol 24, Treatment of the mtexmgdlate 24 with a silylating

agent such as TBS-Cl in the presence of a base such as imidgzole 'triethyiémine in a chlorinated
er 25 dan be treated with oxalyl

solvent like DCM gives the bis-silyl protected ester 25. The]sily] %st
chloride in a solvent such as DCM under anhydrous conditions followed by coupling with methyl 2-

aminocyclo-pent-1-ene-1-carboxylate to give the desired amide 24 The Tﬁs group can be removed
using aqueous 'I'BAF Finally, the methyl ester can be saponified fusmg stamdard conditions to give

compounds of the structure 28.

«28-
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Scheme 6
B(OH)z

[‘\,

5 3 THEIM K605 Coos
Scheme 6 outlines the strategy used to synthesize compoﬁnds of the structure 32.
Coupling commercially available methyl or ethyl 2-aminocyclo-hex-1-ene-1-carboxylate 5 or 6 with 3-(3-

romophenyl) propionic acid 29 in the presence of methanesulfonyl chloride and DMAP gives the
esired amide 30. The bromide 30 can be converted to 31 via a Suzuki reaction with 2 suitable boronic

#cid such as hydroxy phenyl boronic acid in the presence of a catalyst such as Bm-tert«butyl-ferrocene

10

alladium dichloride, The ester can be saponified by methods known to those skilled in the art prowdmg
mpounds f the structure 32

Scheme 7

T WQW P W@M

MQW m@wm

TBECH, Imid
R S
38
! %MWTMO
DMAP g
COMe

Scheme 7 outlines the strategy used to synthesize compounds of the structure 37.

15. H

po

mologating aldehyde 33, followed by reduction provides 34 which may be resolved into its
tiomers via chiral HPLC . One enantiomer is shown in Scheme 7 for illustrative purposes.
olysis of the ethyl esters provides the acid 35, followed by demethylation and silylation to give 36.

s intermediate can be acylated with the cyclopentene fragment, and saponified to provide biaryl
ucts such as 37,

-29 .
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Scheme 8 outlines the strategy used to s‘ynthesxze

aminobenzothiazole 38 may be N-alkylated and cyj

neme

H,'Br

You -

40

CHLCl, Ho’O:

chzed
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OMe

HO,C

43

compounds of the structure 43. The
to form mtcrmedlate 39. The ester can be f

reduced to the aldehyde, and homologated to the enoate 40. 'I‘bas‘ mtermedaate can then be reduced and

acylated and saponified once again as in Scheme 7

Scheme

" DA
78 °C 10 -20°C

. NG/WCN
44
B(OH);
U
" (BuP),FenPdCl,
1:1 THF:AM K,COy

10

15
Finally, treatment of the nitrile 49 W1th NaNs in the

abo

v+ to prowde products such as 43,

saponified to provide the acid 41. Demethylation and sdylatmn affords intermediate 42, which can be

0

Qﬁ“{w

MsCl, DMAP

pres
sultable solvent mixture such as d10xane~water gives tefrazoles such as 50.

30-

i‘*aNa, ZnBry '
i1 dioxane-Hy0 %
| -8 E

Scheme 9 outlines the strategy used to synthcs:lzd compounds of the structure 50.

a Thorps;-Z:egIcr reaction using a mntable baSc

DMAP g1vcs the desn'ed amide 47. Thc bromld
itable boromc acid such as phmy] boromc amd
; hosphmb)~ferrocene palladium dlchloride
ccofa! ‘chws acid such as zinc bromide, !m a
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Scheme 10
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. Scheme 10 outlines the sirategy used to synthesize compornds of the structure 54, The
heterocyclic bromo aldehyde 51 can be homologated to the intermediate 52 via several transformations
including the displacement of an activated bromide with a malonate anion. The bromide 52 can be
ated and demethylated to provide acid 53, which in turn may be acylated and deprotected to provide

ounds such as 54,

Scheme 11
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Scheme 11 displays a method for generating conpounds of the structure 55. The acid
ediate 52 from Scheme 10 above may be acylated, the bromide coupled with a heterocyclic

boronate ester, and this intermediate deprotected to provide compounds such as 55.
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Scheme 12 demonstrates a synthetic strategy
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5 Stamng from a pyridyl bromo nitrile such as 56, the bromide
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to ac«{xess compomds of the structure 59.
may be dxsplaced, the nitrile transformed to

an N-hydroxy amidine, this intermediate acylated and then cyclized to prowde the intermediate 57.
Saponification of 57 can give acid 58, which may be acylated, and|after deprotecuon provide compounds

such as 59,

Scheme 13 |
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Scheme 13 outlines the strategy used to synthesme compomds of the stmcmre 63. ’I‘he
pyrazole 60 may be Nwarylated, this intermediate homologated to nitro 61, which in turn may be '
transformed to hydroxy acid 62. Upon acylation and deprotection, compomds such as 63 may be
obtained.

] . : Scheme 14 |
' C ' ' 0

ﬁ/f/\/lLOH

/=N . DIBALH - =  NHOH : NOH ™~ -
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Scheme 14 dxsplays a method to access compounds of the structure 66. The mtemxedmte

64 gencrated in Scheme 12, may be elaborated into 65 via an intermediate oxime cycloaddition with an
- |alkyne. The hydroxy acid 65 can be protected, acylated and deprotected to provide compounds such as
10 |66. |

Scheme 15
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Scheme 15 shows a synthetic route used to gengrate compouﬁds of the structure 68. The
intermediate 67 may be accessed from an oxidative cleavage of|the requisite olefin. This alpha-methyl
acid 67 may then be condensed with an N-hydroxy amidine, and this mtermed:ate elaborated into

compounds such as 68 using methods illustrated in the Schemes above. g .
|

Scheme 16 L

_1) 0504, NMO 1)S0Ch, W
= N0, ol |\
. 3) NaCIO, PmP_Q__(,N-oH ‘| X

B

o

Rty '

Scheme 16 outlines ’d}e strategy used to synthesize c:fwunds of the sh'ucture 70, This

TFA, IPrgSiH

methodology follows closely to that illustrated in Scheme 15 above, where intermediate 69 can now be

doubly deprotected in one step to prov:de compounds such as 70, containing a imethyl group alpha to the
amide moiety. o | '
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E Scheme 17 displays methodology to synthesize compounds of the structure 74. An

+ amino heterocycle such as 71 can be converted to its halide and ﬁsplace_d witha nitrogen anionic
;me;jocycle, followed by hydroxyl introduction to provide intermediate 72. This ester 72 may be

hor blogated to 73, and upon acylation and protecting group'nm:ipulaﬁon, converted to compounds such

as T

3
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Scheme 18 dxsplays a method for generating ompounds of the structure 77. The :
intermediate 75 can be accessed from 4-methoxyaniline yia dipolar cycloaddition, and then homologated
5 into76. Followmg some of the methods illustrated in the Sche 1es above, 76 can be converted into } “‘

Ha, PG v \(\/ﬁx .........._.,._._,_._ \ “‘
: °‘©"{pn ' - }2

compounds such as 77.
Scheme 19 ‘}
| |
\ Aoy | |
3 4 worpostcoome | oy ‘
i WESS S VoW ‘l:?‘@“\__(“
- ). o . on

10 , % | )

Scheme 19 displays a method to access compounds of the structure 80. Alkyne 78 may
be homologated and undergo a cycloaddition reaction to generate int ediat¢ 79. The enoate 79 may
then be converted into compounds such as 80 using methods il tra't%d in the Schemes above.
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Scheme 20
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Scheme 20 illust;aie_s a stratogy used to synthesize compounds of the structure 83. Malic
7 cid 81 can be orthogonally protected, condensed with an N-hydroxy amidine, and deprotected to
enerate 82. The bis-hydroxyacid 82 may be globally silylated, and then acylated and deprotected to
ovide alpha-hydroxy compounds such as 83.

' Scheme 21
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Scheme 21 displays a sirategy used to generate compounds of the structure 86,
ogonally protected acid ester intermediste 84 can be obtained via oxidative degradation of the
quisite olefinic starﬁﬁg material. The acid 84 may then be condensed with an N—hydroxy amidine, and
anipulated to provide a primary carboxamide 85. A primary carboxamide intermediate such as 85 may

10
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undergo a coupling reaction with an enol triflate, and upon _ﬁn*ibcr

geminal dimethyl compounds such as 86.

Scheme 22
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Scheme 22 outlines a methodology 10 access compo

Commercially available (S)-pulegone can be converted into int
with Mander’s reagent, and enamine formation. Using a simil
10  illustrated in Scheme 16, chiral amine 87 may be elaborated intc

Schéme 23

A
o Oy 2 ey o

15
available symmctncal ketones, such as 4-ethylcyclohexanone,
followed by enol triflate formation with Comins’ reagent, Usmg
methodology illustrated in Scheme 21, different regioisomerically
such as 89 may be accessed. '
20

-38.

of the structure 88.
inte 87 via reverse aldol, acylation
alph_ -methyl ?ster intermediate

» compounds soch as 88,

nLras

Scheme 23 displays a strategy to access compounds of the stuéhn'e 89. Commercially
1 be agylated Vu‘ﬁﬂl Mander’s reagent,

imilar metal c;‘atalyzed coupling

r substituted cyclohexene compounds
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deprotection reactions, provide
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Schemc 24
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Scheme 24 illustrates a methodology to access coinpounds of the structure 90,

ially available 3-(triflucrorethyl)phenol can be reduced to a hydroxy cyclohexane, oxidized
-Martin reagent to the ketone, acylated with Mander’s reagent, and followed by enamine

n. Using similar methodologies illustrated above, compounds such as 90 may be obtained that
possess a trifluoromethyl substituted cyclohexene. V

Scheme 25

bMﬁZL":‘; m' o

Scheme.zi displays a strategy to access compounds of the structure 91.. Commercially
> 3-methyl-2-cyclohexen~1-one can be substituted to generate a 3-geminal-dialkyl
one. Upon acylation with Mander’s reagent, enamine formation, and following similar

-39.
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Scheme 26 '
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Scheme 26 shows a method to dccess compojmds of t:he structure 94. Commercially
available pyridine 92 can be flnorinated and incorporated wj

Subsequent hydrolysis, acylation, and saponification followi
may provide fluoropyridyl compounds such as 94,

Scheme 27

into a fluoro biaryl intermediate suck as 93.
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Scheme 27 illustrates a method to‘ generate compounds of the structure 97.

Commercially available 3-hydroxybenzaldehyde can be donves

mtermediate 95 via the key reduction of the phenyl ring. | Upor

methodologies described above, the ether substituted cyclohex
enamine intermediate may be acylated and deprotected as desc
as 97 that possess an ether substituted cyclohexene.

rted into the ether substituted cyclohexa.ne

| ketone formahon and similar
Si aquoester 96 can be obtained. This
ribed ab@»ve; to generate compounds such
}‘
|

\g similar meﬁmdologieé iltustrated above,
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 Scheme 28 | |
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Scheme 28 displeys'methodology 1o access compounds of the structure 100.

ially available tetrahydro-4-H-pyran-4-one can be converted into the ditydropyran triflate
diate 98 via similar methodologies described above. In parallel, connnerc:ally available 6-
methoxy-2-naphthaldehyde can be converted into the primary carboxamlde intermediate 99, also via
simi meﬁxodolog;ies described above. Intermediates 98 arid 99 may be coupled under similar metal
eataly ed methodology illustrated in Scheme 21, to generate compounds such as 100 that possess 2

'Co :

Tﬂv dlhy opyran carboxyhc acid mozety

Scheme 29
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Scheme 29 illustrates 2 methodology to.access compounds of the structure 105, The
ketone 101 (for preparation see Danishefsky, et al J. Am. Chem. Soc. 2004, 126, 14358) can be converted
to the olefin 102, followed by reduction of the double bond using standard hydrogenation conditions, and
acid catalyzed removal of the ketal protecting grdup to provide the ketone 103, This material can be
acylated using Mander’s reagent to give the desired ketoester that is converted to the enol trifate 104 with
i reagent Intermediates 104 and 99 may be coupled using snmlar metal catalyzed methodology
-41-
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The various organic group transformat;
performed by a number of procedures other than those ¢ S
5 procedures that can be utililized for the preparation of dlates ox compounds disclosed herem can\
be found in, for example, M.B. Smith, J. March Advance

Famc Chem:lstry 5™ Bdition, Wiley- ‘
Interscience (2001); R.C. Larock Comprehensive Organic Tr; formatmns, A Guide to Functional G'rroup
Preparations, 2™ Edition, VCH Publishers, Inc. (1999); T.L. Gilchrist Heterocyclic Chemistry, 3% |

Edition, Addison Wesley Longman Ltid. (1997); J.A. J oule, K| Mills, G.F. Smith Heterocyclic Chem:r:'l:r)J
10 3™ Bdition, Stanley Thomes Lid. (1998); GR. Newkome, w |

Paudler Contempory Heterocyclic - :
Chemistry, John Wiley and Sons (1982);or Wuts, P. G. M.; Greene, T. W.; Protective Groups in Orgamc i

Synthesis, 3™ detlon, John W:ley and Sons, (1999), all six in orporated herein by reference in their 1
entirety.

15 SENTA LES -

(i) . all operations were camed out a
temperatme in the range 18-25°C;

20 - (ii) evaporatlon of solvent was carrie

(m) the course of reactions was follo wed b thin layer cl:n*omatography (TLC) and/or \ “
tander high performance liquid chromatography (FIPLC) follov‘yed by ,m‘ass speciroscopy (MS), herein
termed LCMS, and any reaction times are given for illustration ¢nly; \‘ o \ |

25 (iv)  yields, if given, are for illustration only. » ' \

(v)  the structure of all final compounds was assured by at least one of the following \
techniques: MS or proton nuclear magnetic resonance (1H ‘
assured by at least one of the followmg techmques TLC

D spectro;netry, ‘and the purity was \

+) lH NMR spectra were recorded on either a Vanan Unity ora Vana:n Inova
30

(vii) M_S data were recorded on a Wate
35  Packard (Agilent 1100) HPLC instrument, and operating on
" jonization was used with positive (ES+) or negative ion (ES
1-2 mL/min, 10-95% B linear gradient over 5.5 min (B~=0

s Micromass umt, interfaced with a Hewlett-
Mas: ynx/OpenLynx software; electrospray
-) deteLctmn, the method for L.CMS ES+ was
05% T A-acet?mtrﬂe, A =0.05% TFA-

~42 -
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water), and the method for LCMS ES- was 1-2 mL/tmin, 10-95% B linear gradient over 5.5 min (B = '
0. I%T fomuc acid - acetonitrile, A = 0.1% formic acid - water), Waters XTerra CI8 -3.5 um—50x 3.0
and diode array detection; ' ~ :
(vii) automated purification of compounds by preparative reverse phase HPLC was
performed on a Gilson system using a YMC-Pack Pro C18 colurn (150 x 20 mm i.d.) eluting at 20
in with 0 — 50% acetonitrile in water (0.1% TFA);
(ix)-  the manual purification of compoundé by preparative reverse phase HPLC

(RP: LC)wasconductedoneiﬂmraWatersSynnne!ryPrepCls ~ 5 um-~30x 100 mmiD, or a Waters

Atlantis Prep dC18 — 5 um - 20 x 100 mmID; 20 mIJmm 10-100% B linear grad:ent over 15 min (B =
0.05% 'I'.F'A—acetomh'xle, A =0.05% TFA-water), and diode atray detectxon, '

x) the purification of compounds by preparative thin layer chrmnatography (P‘I‘LC)
was ¢onducted on 20 x 20 cm glass prep plates coated with silica gel, commercxally available from

(xi)  flash column chromatography was carried out on a glass silica gel column using
Kie 1gel 60, 0.063-0.200 mm (S10z), or a Biotage SiO, cartndge system mcludmg the Biotage Horizon

and Biotage SP-1 systems;

(xii) - chemical symbols have their usual meanings, and the following abbrevlatxons
have also been used: h (hours), min (minutes), v (volume), w (weight), b.p.-(boiling point), m.p. (melting
point), L (liﬁ*e(s)), mL (millilitres), g (gram(s)), mg (milligrams(s)), mol (inoles), mmol (millimoles), eq
or equiv (equivalent(s)), IC50 (molar concentration which results in 50% of maximmm possib]e '
inhibition), EC50 (molar concentratxon which results in 50% of maximum possible efficacy), uM A

(micromolar), nM (nanomolar);
(xm) dcﬁmtaons of acr(myms are as follows:

BBLJJS boron iribromide N " B{OMe), i trimethy] borate

C * reagent is 2-{N,N-" | CDYis 1,1°-carbonyl diimidazole

| Bis( ﬂuromethylmﬂfonyl)ammo]-S- '
chloropyridine . ,
DCM is dichloromethane (methylene chloride) DIBALH is diisobutyl aluminum hydride
DMF is dimethylformamide . 'DMAP is 4-dimethyl amino pyridine
DMSO is dimethyl sulfoxide iPrM@ is isopropyl magenisiura chloride

' KHMDS is potassium bis(trimethylsilyl) amide LDA is lithium dxisogropyl amide ‘

LiHMDS is lithium bis(trimethylsilyl) amide Mander’s reagent is methyl cygnofonnate
NBS is A-bromo-succinimide : _
NaQCl is sodium hypochlorite NMO is 4-methyhno1jphohne N-omdc .
OTfis triflate - Pd(PPhs), is tetrakis friphenylphosphine palladmm (0)
Pd,(dba)s; is Tris(dibenzylideneacetone) - TBATF is tetrabutylammonium fluoride;

dipalladium (0);

TBS Chloride is t-bulyl dimethyl silyl chloride TBSOTF is t-butyl dimethyl silyl mﬂuoromethane
sulfonate

TFA is trifluoroacetic acid THF is tetrahydroftn'an'

XANTPHOS is 9,9-Dimethyl-4,5-bis(diphenyl-

phosphino)xanthene

-43.
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EXAMPLE 1
| |

To a solution of methyl-2-oxogyclopentatie-1-carboxylate (1.5g, 10.55 mmol) in

‘methanol was added ammommn acetate (4.07 g, 52. 76 Ty l) After stin‘rmg the reaction at room
temperature for 18 b, it was concentrated in vacuo. The residue was dlssL)lved inDCM, washed with
‘water, brine, dried over anhydrous Na,S0,, filtered and concentrated in mmo Th:s cyclopentene

aminoester mtermcd;ate was used without any ﬁn'ther purif 'catx, i

: ‘aminoeste: mtermcdlate(95mg,067mmol)was
added as o solid. The mixture was stirred at RT for 18h, 2 dqu'ched Wﬂ:h saturated NF,Cl solution, -

To a solution of ﬂﬁs ester intermediatc (s
mmethanol (1 mL) followed by 1 N NaOH (1 mL). The result
6 h. It was neutralized to pH=7 by the addition of 1N HCL
layer was dried over auhydrous Na,SO, filtered and conce
reverse phase HPLC (Gilson) to provide Example 1. 'H
(0, 2H), 2.8 (¢, 2H), 3.1 (m, 450), 7.4 (m, 3H), 7.7 (bs, 1H), 7.

PREPARATION 813 CYCLOHEXENE AMINOESTER ) EN
' INTERMEDIATES . 1




