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PROCAPS 
PODER ESP/CIAL 

Yo, WALTER TANAIA TATEKAWA, mayor de edad y vecino de la ciudad de 
Barranquilla (Colom1bik), identificado como aparece al pie de ml firma, quien en el 
presente documeio aetna en caildad de Representante Legal de la sociedad 
PROCAPS S.A. sociedad legalmente constituida y domiciliada en la ciudad de 
Barranquilla (Colombia), por el presente documento otorgo a la doctora 
ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, 
identificada como aparece al pie de su firma, con tarjeta profesio,%al No. 83823 
del C.S. dc la .J., poder especial, amplio y suficiente, para forrnuJ.Ir oposiciones u 
observaciones a la solicitud de patente No. 06.037.990,, titulada "UNA 
COMPOSICION FARMACEUTICA QUE COMPRENDE UNA 
COMBINACION DE CANDESARTAN Y ROSUVASTATINA", cuyo 
titular es ASTRAZENECA UK LIMITED, publicada en la gaceta No. 58o del 
28 de Septiernbre de 2007. 1. 

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo 
de actos necesarios para lievar a cabo el trÆrnite de la oposición, incluyendo, sin 
limitación, preparar y presentar solicitudes, hacer declaraciones, pagar tasas, 
contribuciones e impuestos, recabar los tItulos o certificados. Asimismo quedan 
autorizados para impugnar administrativa y judicialmente todo lo que fuere 
resuelto en el expediente a que se hace expresa referencia en el presente poder, 
con todas las facultades generales y especIficas que fuera requerido para ella. 

De la misina manera, ademÆs de las facultades que le conflere la naturaleza del 
presente mandato, se encuentran facultados para recibir, desistir, transigir, 
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y 
demÆs facultades conferidas por la ley. 

Dado y Firmado en Barranquilla (Colombia) a los 6 dIas del mes de Diciembre 
07. 

PROCAPS S.A. 
C WALTER TANAKA TATEKAWA 

C.C. NO 16.251.923 de Pairnira 
Representante Legal 

Ace pth: 

ELIANA ISAURW51iNO BOHORQUEZ 
C.C. 51975.664deogota 
T.P.A. 8383deI C.S. de la J. 

CALLE 80 No. 788-201 -A.A. 50330 PB.X.:(575) 3530783 - 3789000 - 3719900 FAX: (575) 3533949 - 3558434 - 3533681 - 3532997 
BARRANQUILLA -COLOMBIA NIT.: 890.106.527-5 
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CAmARA 

DE Pay. 1 . 

C Om!P 
CAMARA DE COMERCIO 
DE B A R R A N Q U I L L A 

DE BRRRI17QUIXT, 

CERTIFICADO DTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 
DOCUNENTOS. 
PROCAPSSA ---------------------------------------------------------- 
NIT: 890.106.527-5. 

EL SUSCRITO SECRETARIO DE LA CAMAPA DE COMERCIO DE BARPANQUILLA, CON 
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL: 

C E R T I F I C A 

Que por Escritura Püblica No. 1,190 del 22 de Julio do 1976, 
otorgada en la Notaria Tercera de Barranquilla, inscritJo(ac) en. 
esta CÆmara de Comercio, ci 28 de Julio de 1976 bajo ci No. 6,070 
del libro respectivo, fue constituida la sociedad-------------------------------
lirnitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA 
"PROCAPS LIMITADA" --------------------------------------------------

CE R T I F I C A 

-------------------------------------------------

CERTIFICA 

Quo por Escr-itura PübJica No. 1,307 del 28 de Junio de 1979, 
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en 
esta CÆrnara de Comercio, ci 23 do Julio de 1979 bajo ci No. 10,039 
del libro respectivo, la sociedad antes mencionada--------------------
se transformo cr1 sociedad anonima bajo la denominacion social de 
"PRODUCTORA DE CAPSULAS DE GELATINA SA." PROCAPS S.A.".-------------

CERT IF I CA 

Que por Escritura Püblica No. 3,810 del 31 de Dic/bre do 1980, 
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en 

.esta Cämara de Comercio, el 30 de Enero de 1981 hajo ci No. 12,705 
del libro respectivo, la sociedad antes mencionada-----.............. .... 

se transformo en sociedad do responsabilidad limitada bajo al razon 
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS 1.)  - 
MITADA" ---------------------------------------------------

C E R T I F I C A 

------------------------- 
------------------.-CERTIFICA

 

Quo por Escritura PUblica No. 3,755 del 10 do Nov/bre de 1983, 
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta 
Cdrnara do Comercio, ci 22 de Nov/bre de 1983 bajo ci No. 17,922 del 
libro respectivo, La sociedad antes mencionada------------------------

i so transformo en sociedad anonima bajo la denominacion social do 
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.". ------------

CERTIFICA 

Quo por Escritura Püblica No. 3,615 del 06 de Dic/bre de 1996, 
otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta 
Câmara de Comercio, el 20 de Dic/bre do 1996 bajo ci No. 67,218 del 0 

********** C 0 N T I N U A ********* 



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCI0N IDE 
�---DOCU.ENT0S ... 
PROCAPSSA -----------------------------------------------------------
NIT: 

------------------------------------.-.----------------------

NIT: 890.106.527-5 

bro respectivo, la sociedad antes mencionada -------------------------
canbio de razon social, por la denominacion LABORATORIOS PROCAPS S.A 

-----------------------------------------------------------------

CERTIFICA 

Que por Escritura Püblica NO. 3,775 del 18 de Dic/bre de 1996, 
otorgada cii la Notaria 2a. de Barranquilla, inscrito(as) en esta 
Cªmara de Comercio, ci 23 de Enero de 1997 bajo ci No. 67,704 del 
libro respectivo, la sociedad antes mencionada ------------------ ------

canbio de razon social, por la deriominacion PROCAPS S.A. 

Que diclia sociedad ha 
y/o docurnenLos privados: 

CE R TI F I CA 

sido reformada por las siguientes escrituras 0 
Numero aaaa/rnm/dd Notaria No. II 

39 1979/01/18 Notaria 3a. de Barranquilla.
992 1981/04/30 Notaria la. de Barranquilla. 

1,464 11982/08/27 Notaria Unica de Soledad 
2,744 1983/08/18 Notaria Unica de Soledad 
3,826 1984/07/16 Notaria Unica de Soledad 
3,835 1985/08/26 Notaria Unica de Soledad 
2,260 1986/09/10 Notaria Unica de Soledad. 
1,849 1989/07/11 Notaria 2a. de Barranquilla. 

444 1990/02/21 Notaria 2a. de Barranquilla. 
3,090 1991/12/17 Notaria 2a. de Barranquilla 

269 1993/02/01 Notaria 2a. de Barranquilla 
2,342 11993/07/28 Notaria 2a. de Barranquilla
3,652 1993/11/09 Notaria 2a. de Barranquilla 
3,615 1996/12/06 Notaria 2a. de Barranquilla 

89 1997/01/16 Notaria 2a. de Barranquilla 
2,070 1997/07/17 Notaria 2a. de Barranquilla 
2,281 1997/08/04 Notaria 2a. de Barranquilla 

765 1999/04/22 Notaria 3a. de Barranquilla 
459 2001/02/21 Notaria 2a. de Barranquilla 

2,608 2001/10/05 Notaria 2a. de Barranquilla
1,730 2004/07/29 Notaria 2. de Barranquilla 

416 2005/03/03 Notaria 2. de Barrauquilia 
1,613 2005/07/28 Notaria 2. de Barranquilla

C E R T I F I C A 

Insc 0 Reg aaaa/mm/dd 
9,452 1979/01/24 

13,112 1981/05/06 
15,533 11982/09/08 
17,416 1983/08/26 
19,554 1984/07/27 
22,230 1985/09/04 
24,995 1986/09/15 
33,909 1989/07/13 
36,101 1990/03/16 
43,993 1992/01/28 
48,428 1993/02/16 
50,582 1993/08/10 
51,798 1993/11/22 
67,21.8 1996/12/20 
67,704 1997/01/23 
70,627 1997/07/31 
70,813 1997/08/14 1 

80,628 1999/04/23 
91,502 2001/02/23 
95,771 2001/11/08 

112,999 2004/08/26 
11.6,364 2005/03/10 
139,322 2005/08/18 

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad 

se rige por las siguientes disposiciones: 
DENOMINACION 0 RAZON SOCIAL: 
PROCAPSS.A. ------------------------------------------------------------
SIGLA: PROCAPS. 
DOMICILIO PRINCIPAL: Barranquilla. 
NIT No: 890.106.527-5. 
MATRICULA MERCANTIL: 24,802. 

C ER TI F I CA 

********* C 0 N T I N U A 
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CAmARADE 
**********k***k*************k*k*kkA*k*k* 2 

CAMARA DE COMERCIO 

COERCIO 
DE BflRRAflQUILLII 

CERTIFICADO DE EXISTENC]7 Y REPRESENTACION LEGAL 0 DE INSCRIPCION PB 
DOCUMENTOS. 
PROCAPS S.A. ----------
NIT; 890.106.527-5. 

Dirccion para 
CL 80 No 78 B 
De la ciudad d 

notificaciones judiciales: 
201. 
Barranquilla. 

DURACION; El tØrmino 
18 de Agosto de 2073. 

CE R TI F I CA 

de du:raciOn de la sociedad se fijO hasta el 

C E R T I F I C A 

OBJETO SOCIAL: El objeto principal de la sociedad sera: a) -La fahri 
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan 
set utilizados como envases o recipientes de productos y sustancias 
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y 
vetermnarlo; b) -La investigacion, desarrollo y fabricacion de toda 
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas 
para uso y consumo humano, animal y vegeta1 c) -La compra y yenta de 
materias primas, insumos y productos intermedios necesarios para los 
procesos de fEabricacion de sustancias quimicas, farmaceuticas,aiimen 
ticias y cosmeticas, asi como la comercializacion interna y externa 
de los productos terminados, d) La compra, yenta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-

.mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios 
para la salud humana y animal. e)La compra,venta,exportacion y dis-
di.stribucion de dulces, confites, galletas y todo tipo de 
golosinas o alimentos para el consumo humano. f) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
naciona.les y extranj eras en la realizacion de operaciones o tran-
sacciones relacionadas con la industria farmaceuti.ca y en especial 
con cuaiquiera de las actividades descritas en los literales a), 
b), c) . d) y e) antes descr.itos; g) Prestar los servicios de 
asesoria y consuitoria en las areas administrat.ivas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigac:ion, castes y 
produccion, exportaciones, importaciones, ventas, relacionadas con 

� iguales a similares actividades a las que constituyen ci objeto de 
�PROCAPS S.A., asi como los de publicidad y promocion de productos 
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adqurir, operar, adininistrar y explotar, a cuaiquier 
�tituio, empresa o establecimientos dedicados a la investigacion, de-
sarrollo, fabricacion o comercializacion de productos quimicos, far- � 
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto 
principal, la sociedad podra tomar interes social como accionista, 0 

********** C 0 N T I N U A ********** 



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION GE 
D.0.CU.1ENT0S. . .. .. . .... 
PROCAPS S.A--� -----------. ----------- ---------
NIT: 890.106.527-5. 

socio o fimdador de empresas que tengan igual o similar objeto, corn-
prar vender, importar y exportar maquinarias, insurnos y repuestos 
requeri..dos para el desarroilo de sue actividades; tornar dinero en 
prestamo, financiar y garantizar las operaci.ones comerciales que cc--
lebre con terceros relativas a su objeto; celebrar y ejecutar todo 
tipo de actos y contratos necesarios para desarrollar sue operacio-� 
nec; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; comprar, vender y constituir grava--
menes sobre bienes muebies e inmuebles; designar representantes o 
apoderados en el pais y en ci exterior y, en general, realizar cual-
quier acto 0 negoclo que sea necesario o conveniente para ci desa--
rrollo de su objeto social y para la mejor proteccion. de sue intere-
ses corporativos o la de sus socios. La sociedad podra qarantizar 
ci cumplimiento de obligaciones adquiridas por terceros o por sus 
socios, para lo cual podra inclusive constituir gravarnenes realcc 
sobre sus bienes de cualquier naturaleza - .. - - - --. . - -- - .. ---------... -- - -. -. . - - -- ........  0 -

CAPITAL 
Autorizado 
$*******’k* -*-2, 000,000,000 
Suscri to 
$i, 224,500,000 
Pa a do 
$kk*k******l,224,500,000 

C E R T I F I CA 

Nro Acciones Valor Acción 

*************2,000,000 *****************I,J()Q 

*************1,224,500 -k****************1,000 

224,500 .k****************1,000 

C E R T IF I CA 

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asarnblea General de Accionistas, a in Junta Directiva, 
al Presidente, al Vicepresidente y a un Gerente General. Corresponde 
a la Junta Directiva las siguientes funciones y atribuciories entre 
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior. 
al equivalente en pesos Colombianos a doscientos c.incuenta mil. dola-
res de los Estados Unidos de America (US$250.000), liquidados a in 
tasa de carnbio representat.iva del mercado viqente ci din en cn:ie cc 
surta la transacion. Cuando se trate de operaciones en virtud de 
las cuales in sociedad garantice obligaciones de terceros o de los 
socios, se requeri ra que la operacion sea aprobada con e1 voLo de 
P01- lo inenos 2/3 partes de los integrni:tes de in Junta D rect va 
La sociedad tendra un Presidente , quien ejercera in representa--
cion legal de la sociedad y tendra las siguientes atribu--
ciones eritre otras: Ejecutar las decisioucs dc la. Asamblea 

General de Accionistas y de in Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en todos los actos y contratos que cc 
requieran para ci desarrollo del objeto social, de confomidad con 
lo prcvisto en las leyes y en los presentes estatutos. Constituir 
apoderados judiciales y extrajudiciales, recibir notificaciones, 
absolver interrogatorios de parte, confesar obligaciones de las 
sociedad, transigir, disistir y allanar a la sociedad en cualquier, 
asunto judicial. Aprohar y celebrar en nombre de la socicda Lodo 
acto o contmato cuya cuantia sea igual o inferior al equivalente 

C 0 N T I N U A ********** 
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CAmARADE 
**************************************** Pag 3 

C A M A R A DE COMERCIO 

COERCIO 
DE BflRRAflQUILIfl 

CERTIFJICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 
DOCUMENTOS. 

PROCAPSS.A. ------ --------------------------------------------

NIT: 890.106.527-5. 

en pesos colornbianos a doscientos cincuenta mil dolares de los 
Estados Unidos de America (US$250.000), liquidados a la tasa de 
cambio representativa del mercado vigente el dia en que se surta 
la transacion o celebracion del acto. Las demas funciones que le 
correspondan como Representante Legal POT disposicion de la ley, 
de estos estaLitos o de la Junta Directiva. El Presidente tendra un 

. suplente, designado POT la Junta Directiva, quien reemplazara al 
Presidente en sue fai.tas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello 
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tainbien ejercera la 
representacion legal de la sociedad, pudiendo ejerceria conjunta 0 
separadamente con el Presidente. El vicepresidente tendra las 
siguentes facultades entre otras. Ejecutar dentro de su competencia 
las decisiones de la Asamblea General de Accionistas, de la. Junta 
Directiva y del Presidente. Ejercer la representacion legal de la 
sociedad en todos los actos y contratos que cc requieran para el 
desarrollo del objeto social, de conformidad con lo previsto en las 
leyes y en los presentes estatutos. Constituir apoderados judiciales 
y extrajudiciales, recibir notificaciones, absolver interrogatorios 
de parte, corifesar obligaciones de la sociedad, transigir, desistir 
Y allanar a la sociedad en cualquier asunto judicial. Aprobar y 
celebrar en nombre de la sociedad todo auto o contrato cuya cuantia 
sea igual o inferior al equivalente en pesos colombianos a ciento 
cincuenta mil dolares de los Estados Unidos de America (US$150.000), 

. liquidados a la tasa de cambia representativa del mercado vigente 
el dia en que se surta la aprobacion o celebracion del auto, siempre 
que no se trate de enajenar bienes inmuebles o cualquier otTo activO 
fijo de la sociedad, inclusive de naturaleza muebies, acciones, 
cuotas o partes de intereC inversiones y todo tipo de derechos 
de la sociedad, o de constitu.ir gravamenes sabre cualquiera de los 
ariteriores, facultades que rathcan exclusiva y privativamente en 
cabeza del Presidente. Las demas funciones que le corresponda coma 
Representante legal par disposicion de la- icy, de estos estatutos 
o de là Junta Directiva. El Vicepresidente tendra (1) suplente, 
designado POT la Junra Directiva, quien lo reemplazara conjunta 0 
separadamente en sus faltas temporales, absolutas o meramente 
accidentales, con identicas facultades y sin que sea necesar:Lo pare 
ello acreditar la ausencia del principal. La sociedad tendra un (1) 
Gerente General, con su respectivo Suplente, designados por..la Junta 
Directiva. El Sup].ente reemplazara al Gerente General, en sus faltas 
temporales, absolutas o meramente accidentales, quien junto con el 
gerente general, ilevaran la representacion legal de la sociedad, 
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente y Vicepresidente, con identicas facultades 

C 0 N T I N U A 



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 
-..D0.CUNENTOS. . . ... 
PROCAPS SA. 
NIT: 890.106.527-5. 

que ci Cerente General y sin que sea necesario para e ...lo acreditar 
la ausericia del titular. El Gerente General tendra las siguientes 
facultades entre otras: Ejercer la representacion legal de la soc–e 
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad, con lo previsto en las 
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de 
la sociedad t:odo acto o contrato cuya cuantia sea igual 0 inferior 
al equ.i.vaiente en pesos Colombianos a Cincuenta Mil dolares de los 
Estados Unidos de America (US$50,000), liquidados a la tasa de 
camblo representativa del mercado vigente el dia en que se surta la 
aprobacion o celebracion del acto, siempre que no se tr..ate de enaje-
nar a cuaiquier titulo bienes inmuebles o cualquier otro activo f.-ijo 
de la sociedad, inclusive de naturaleza muebie, acciones, cuotas o 
partes de interes, inversiories y todo tipo de derechos de la socie-
dad o de coistituir gravamenes sobre cualquiera de las anter...ores 
facultades que radican cxci usiva y privativarnente en cabeza del 

Presidente. ------------------------------- -----------------------

C E E R T I F I C A 

Que segün Acta No. 116 del 27 de Junio de 1997 correspondiente a 
la Asamblea de Accionistas en Barranquilla, de la sociedad: 
PROCAPSS.A.- -------------------------------------------------------------------------
cuya parte pertinente se inscribiô en esta CÆinara de Comercio, el 
15 de Acjosto de 1997 bajo ci No. 70,838 del libro respectivo, 
y segdn Acta No. 127 del 22 de Marzo de 2000 correspondiente a 
la Asambi.ea de Accionistas en Barranquilla, de la sociedad: 
PROCAPS5.A. --- ---- ----------------------------------------------------------

cuya parte pertinente cc inscribiô en esta CÆmara de Comercio, el 

29 de Mayo de 2000 bajo ci No. 87,250 del libro respectivo, fueron 
hechos los siguientes nombramientos: 

CLASE: JUNTA DIRECTIVA 

Principales 
1. Minski Gontovnik Ruben 
2, Minski Gontovnik Meyer 
3. Minski, Gontovnik Jose 

Suplentes 
1, M.irisk.i Zilberblum Elliot 
2. Minski Deitel Daniel 
3. Minski Sharon 

CERTIFICA 

CC.*******7,463, 982 

CC. *******5, En , 83,’l 

CC. **h--*7 7 C 

PA.*990,212,082,805 

Que segün Acta No. 116 del 27 de Jun10 de 1997 correspondiente a 
la Asambiea de Accionistas en Barranquilla, de la sociedad: PROCAPS 
S.A. cuya parte pertinente se inscribió en esta Cârnara de Comercio, 
ci 15 de Agosto de 1997 bajo ci No. 70,838 del libro respectivo, 
fueron hechos los siguientes nornbramientos: 

Cargo/Nombre Identificacidn 
Presidente. 

********** C 0 N T I N U A 
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Minski Gontovnik Ruben CC.*******7,463,982 

Supiente del Presidente 
Minski Minski Abraham CC.k****k***802,575 

Vicepresidente 
Minski Gontovnik Meyer C(. ******7,461,324 

Supiente del vicepresidente 
Minski Gontovnik Jose CC.*******8,671,834 

C E R T I F I C A 

Que segün Acta No. 11 del 01 de Febrero de 2001 correspondiente a 
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A. 
cuya parte pertinente se inscribió en esta CÆmara de Comercio, el 
12 de Febrero de 2001 bajo ci No. 91,273 del libro respectivo, 
tueron hechos los siguientes nombramientos: 

Cargo/Nombre Identificación 
Gerente General. 

Uribe Ochoa Guillermo Luis CC.******70,073,754 

C E R T I F I C A 

Que segün Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a 
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A. 
cuya parte pertinente se inscribiô en esta Cârnara de Comercio, ci 
09 de Se/bre de 2004 bajo ci No. 113,263 del libro repectivo, 

. 
fueron hechos los siguientesnomramientos: 

Cargo/Nombre / Identifii.cac:iôn 
Suplente del Gerente. /
 Tanaka Tatekawa Waiter, ’ CC.******16,251,923 

C E R T I F I C A 

Que segdn Acta No. 124 del 29 de Marzo de 1999 correspondiente a 
la Asarnbiea de Accionistas en Barranquilla, de la sociedad: PROCAPS 
S.A. cuya parte pertinente se inscribiô en esta Cdmara de Comercio, 
ci 04 de Agosto de 1999 bajo ci No. 82,226 del libro respectivo, 
fueron hechos los siguientes nombramientos: 

Cargo /Nombre 
Revisor Fiscal Ppai. 

Vargas Pert;uz Arid Isabel 

C 

Identificacion 

CC******32, 696, 645 

CERTIFICA 

Que segdn Acta No. 127 del 22 de Marzo de 2000 correspondiente aCE 

LO 

la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 

********** C 0 N T I N U A ********** 
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S. A.S.A. cuya parto pertinente so inscribiO en esta Câmara de Cornercio, 
el 29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, 
fueron hechos los siguientes nombramientos: 

cargo/Nombre Identificación 
Suplente del Revisor Fiscal. 

Lozada Villareal Milena CC.******32,748,]11 

C E R T IF I CA 

Que por escritura publica No. 2.608 del 5 de Octubre del 2,001,otoi..., 
gada en la Notaria 2a. do Barranquilla, inscrita en esta Camara do 
Comercio ci 8 de Noviembre del 2.001., hajo los Nos. 95.771, 2.056, 
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del 1,ibro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura 
pub]..ica No. 3.705 do Novienthre 6 de 1.998, de la Notaria Segunda del 
CIiciiito de Barraquilia, y so constituyen los siguientes Apoderados 
Ge.ne.ra.Les, quieries tendran las funciones que a continuacion 
se indican en razon de su cargo en la sociedad: 1 .....Se con 
fiere Poder Especial, Amplio y Suficiente a los senores: WA.1,TER 
TANAKA TATEKAWA, C.C. No. 16.251.923; WILlIAM ALBERTO BARROS CERRA, 
C.C. No. 8.715.941, para que cada uno en forma independiente en noni-
bre y reprosentacion de PROCAPS S.A., suscriba todas las declaracio-
nes tribuLarias, aduaneras y cambiarias a quo este ohiigad.a la so--
ciedad, asi corno para que responda todo tipo de requerrnierito o so-
licitudes de informacion de las autoridades tributarias, aduaneras o 
camlbiarias,en los ordenes Distrital, Departarnental y Nacio’ial. 2. -Se 
confiere Poder Especial,amplio y suficiente,a los s.iguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus 
criban contratos de suministros de mercancias y servic:i.os con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL 
DOLARES DE LOS ESTADOS U’IIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec--
tiva transaccion. GUPO A: CLAUDIA TANGARIFE CASTILLO C.C. No. 
41.660.293. BRUPO B: WALTER TANAKA TATEIKAWA C.C. No. 16.251.923, 

CARMEN ALICIA FLOREZ C.C. No. 22.434.044, CARMEN ALICIA HERRERA 

DI1AZGR1%NADOS C.C. No. 22.377.540. Para ci ejercicio de estas 
fa.cuit.ades so requerira por lo menos la firma do uno (1) de los 

o(1e -rados enpeciai.es del Grupo A y uno de los apoderados 
pe aiIes doll. Grupo B; 3. -Se  otorga Poder General, Amplio y Suf - 

ciente s 1a Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138,497, a 

Dec 1 n MAI-CELA CARVJ\JALTNO PAGANC) C. C. No. 22. 579 .74 3  

tar DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para que cadauno 
representen a PROCAPS S.A., ante todo tipo do autoridades adininis-
trativas y judiciales, en asuntos de naturaleza cambiaria y fiscal, 
tales coma: Contestar e interponer demandas y requerimientos, corn-
parecer en juicios,pedir la practica do pruebas,recibir not–ficacio-
nes,interponer recursos y ejercer acciones contencioso administrati- i 

vas y de tutela,transigir,conciliar1recibir en nombre de la sociedad 
desistir, sustituir y reasumir este mandato. Para la celebracion 
de cualquier acuerdo conciliatorlo o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan 
aportar la autorizaclon escrita del Representarite Legal de la code -
dad Los Apoderados podran presontar solicitudes do devoiucion yb 

********** C 0 N T I N U A ****** 
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compensacion de impuestos y recibiit los pagos por devoluciones de 
impuestos, firmar, notificarse y realizar todo acto necesa.rio paiza 
cumplir con ci mandato encomendado. -------------------  - -------------

CERTIFICA 

� Quo segun documento privado de fecha 7 do junio de 2000, inscrito 
en esta Camara de Comercio el 8 de junio do 2000, bajo ci N0.1.786 

� 

del libro respectivo, consta quo RUBEN MINSKI GONTOVNIK, C.C. No. 
� 7463,982 de Barranquilla, actuando como Presidente y Representante 
Legal de la sociedad PROCAPS S.A, confiere poder especial, ampiio 
y suficiente a KAREN FIGUEROA GARCIA, C.C.No.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-

� criba todas declaraciones cambiarias a que este obligada PROCAPS 
S.A, en ci giro normal de sue negocios y operaciones sociales.--

CERTIFICA 

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito 
en esta Camara de Comercio ci 15 de enero del 2.003 bajo cii. No.2.290 
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463. 
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE 
de PROCAPS S.A., mediante ci presente documento otor90 PODER ESPE 
CIAL al Sr. MARLON TATIS PAREDES, C,C.No.72.176.874, para quo en 
representacion de PROCAPS S.A., suscriba declaraciones, reportes y 

. 
. cuaiqu–er tipo de documentos relacionados con trami.tes a registros 
do Comercio Exterior ante el Ministerio de Comercio Exterior yb 
cualquier entidad del Estado que haga sue veces. En consecuencia, 
ci Sr. MARLON TATIS PAREDES, podra suscribir en representacion de 
PROCAPS S.A. declaraciones, reportes y cualquier tipo de documentos 
reicionados con tramites a registros de Comercio Exterior ante el 
Ministerio de Comercio Exterior y/o cualquier entidad del Estado 
que haqa sue veces-----------------------------------------------------------------------------------------

C E F CEP TI FT CA 

Que segun documento privado del 10 de noviembre del 2004, inscrito 
en esta Camara de Comercio ci 1 de diciembre del 2.004, bajo ci No. 
2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C. 
7.463.982 de Barranquilla, actuando como Presidente y Representante 
Legal de la sociedad PROCAPS SA, confiere poder especial, ampiio 
y suficiente a ANTONIO VARELA DIAZ, C.C.No.72.004.669 do Barran.-, 
quilla, para que en nombre y representacion de la sociedad firnie 
las declaraciones cambiarias a que este obligada PROCAPS S.A., a 
suscribrir en el giro normal de sus negocios y operaciones socia-

********** C 0 N T I N U A 
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los. Por 10 anterior, el senor ANTONIO VARFLA DIAZ, queda faculLado 
para firmar las decl..araciones comabiar.ias y domas docurneritos rela-
cionados con las deciaraciones, notificaciones, aportar y soisi..citar 
las pruebas que Sean necesarias, desistir en general a realizar todo 
acto necesario do tal forma que pueda cumplir con ci mandato dado.-

C E R T I F I C A 

Que segun documento privado del 22 do Febrero de 2005, inscrito en 
osta Camara de Comercio el 28 de Marzo do 2.005, ha.jo ci No. 2.82.0 
del l.ibro respecLivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Paimira, quien actua como representanLe legal de la sociedad 
PROCAPS S,A, otorga Poder Especial, ATnplio y Suficiente al Senor 
MARLON TATIS PAREDES C.C. No. 72.176.874, para quo en reprosentacion 
do PROCAPS S.A., suscriba declaraciones aduaneras, reportes y cual-
qu.ier tipo de documontos relacionados con los tramites o registros 
do comcrcio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cuaiquier entidad que haga sus veces, y para que rosponda 
todo tipo do requerirnientos y/o solicitudes do informacion de las 
autoridades aduancras en los ordenes d-i.strital, departamental y na-
cional ----------------- ......- ---------.. -------. ----------- -------------

CERTIFICA 

Quo por Escritura Püblica No. 2,011 del 10 do OcLubre de 2006, 
otorgada en la Notaria 2 a. de Barranquilla cuya parto pertinenLe 

so inscribió en esta Câmara de Comercio, ci 15 de Dic/bre do 2006 
bajo el No. 3,183 del libro respectivo -------- - ------�-  ------

Consta quo RUBEN MINSKI GONTOVNIK CC.No.7.463.928, qulon manifesto 
que on su condicion de Presidento y Roprosontanto Legal do la 
sociedad. PROCAPS S,A.,confioro poder especial ampii.o y suficicnte a 
los siguiontos senores que conforman ci Grupo A y ci Grupo B, para 
quo conjuntarnonte suscriban contratos do suministro do morcanctas y 
servicios con ontidados of icialos, hasta por la suma do ochoc.entos 
mil dolaros do los Estados Unididos do America (US$800000.00), 
liquidados a. la tasa. reprosontativa del morcado vigonte on ci dia 

ea! r a respoctiva transaccion, Grupo A: IVAN VTT.L.ARBAL 

CAMI\CHO CC,No .91,201.749. FERNANDO RINCON RIVERA CC.No.79.484.187. 
CLMiiDLA TAARi CASTiiiO CC,No.41.660 .293 .Grupo B. WALTER TANAKA 

’T’ArFKAWA CC.No.16.251..923. CARMEN ALICIA FLOREZ DE LA ROTA -- --------

CC,No.22.434.044. RICARDO DORADOHURTADO CC.No.79.715.772,----- ...... 

C E R T IF I CA 

Que en osta CÆmara de Comercio no aparecen inscripcion.es posteriores 

do documentos referonLes a. reforma, disoiuciân, llquidacidn o 
nombramientos de reprosentantes legales do la expresada sociedad. 

C E R T I F I C A 

Que su ültima Renovaciôn tue el: 20 de Marzo de 2007. 

La informacióii sobre embargos de estahiecimiento se sumin.ist.ra en 

C 0 N T I N U A ****** 
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Certificados de MatrIcula, la de contratos sujetos a registro, en 

Certificados Especial.es. 

I 
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41"Z 

Seæora Jefe, 

DIVISION DE NUEVAS CREACIONES 

Superintendencia de hidustria y Comercio 

E. S. D. 

Ref erencia Expediente N° 06-037990 

SAsunto Oposición a la sol.icitud de patente de Invención titulada 

"UNA COMPOSKION FARMACEUTICA QUE 

COMPRENDE UNA COMBTNACION DE 

CANDESARTAN Y ROSUVASTATINA" 

Solicitante ASTRAZENECA UK LIMITED. 

Opositora :PROCAPS S.A. 

Publicada en la Gaceta de la Propiedad Industrial 

N° 580 del 28 de septiembre,,9W’ 

Yo, ELIANA ISA URA MORENO BOHORQUEZ, alx)gada en ejerciclo, identificada 

corno aparece al pie de su firma, con tarjcta profesional No. 8.3823 del Consejo 

Superior de hi Judicatura, en mi condición de apoderada de Ia. sociedad PROLAPS 

S.A. conformada bajo las leycs dc Ia RepiibIica de Colombia y domiciliada en Ia ciudad 

de Barranquilla, Colombia, atentamente man.ifiesto que estando clentro del tennino de 

Icy y por orden exprcsa dc ml representada, presento C)1X)SiCi6n a hi cc)ncesiOn del 

registro dc la Patente de Invención tit:ulacla "UNA COIK4POSTCI6N 

FARMACEUTICA QUE COMPRENDE UNA COMBINAC1ON DE 

CANDESARTAN Y ROSUVASTATINA’ cuyo titular es ASTRAZENECA UK 

Carrera 13 No 11995, Of. 104 Tel. (571)2 1.3 12 13 -620 5021 - Fax. (571)6 12 19 79 
Emai1: ncgocios@oprimumcocom wwwop imum-co.com 
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LIMITED y pido a Usted declarar Iundada esta oposiciOn y en consecuencia negar ci 

registro de la patente solicitada. 

1. INTERES PARA ACTIJAR 

Conforme a lo dispuesto en ci articulo 42 dc la 1)ecisi6n 486 de 2000 dc La 

CAN, estando dentro del tØrmino estipulado par La Icy, maniuiesto el legitirno intcrØs 

de nuestra reprcscntada para oponerse ,it registro de La patent.c de la referencia, 

atendicndo a que la solicitud pretendida no cumpic con los requisitos dispuestos en hi 

Icy como Sc analizari rns adelante y de ser concedida afec.taria direcr.amcnte [a 

comercializaciOn de at 
9/10s

 produ’cIe mi representada, quc contienen, en 

particular candesart.an y rosuvastatina. Por to tanto, solicito respetuosamcntc a ese 

Despacho se sirva tcncr en cuenta Ia prcscntc oposiciOn dentro del trÆmitc 

adminisrrat.ivo quc se surte en esta Superin tend encia. 

0 2. FUNDAMENTOS DE HECHOS 

2. 1 Ia solicitud objeto (IC la prcscnte Iue presentada ci 21 (IC abril dc 2006, 

reivindicando prioridad hajo la solicitud 0B200.30022552 200.30926, y file 

publicada en Colombia, en La (3accta de la Propiedad industrial N° .580 del 28 dc 

septiembre de 2007, cuya publicaciOn internacional corresponde a [a 

W02005030215 del 2005-04-07. 

2.2.1,a solicitud colombiana 06-037990 c)bjcto de la presente oposicion, se reficre a una 

combinaciOn quc compi-ende candesartÆn o su sal dc aceptacion farmacØutica y 

rosuvastatina o su sal de aceptación farmacØi.itica para prcvenciOn a tratainiento de 

Carrera 13N0 1. 19-95,  104 Tel. (571)2 13121.3-6205021 - Fax. (571)61219 79 
F-snail: ncgocios@opl imum-cocoin wwwoptisnuisi-cocoiss 
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’1 

arteriosclerosis; donde en asociaciOn con Un diluyente o vehiculo o de aceptaciOn 

(rmacÆutica para uso en la prevenciOn 0 tratamiento de arteriosclerosis; donde en 

asc)claciOn con un diluycnte o vehiculo de acepraciOn farmacØutica para uso en Ia 

prcvenciOn de acontecinhientoS cardiovasculares; donde la cornposiciOn Cs para uso 

en hi manufactura de un medicarnento para la prevenciOn o tratamiento dc 

arteriosclerosis, para uso en la rnanufactura de un mcdicaiiento para Ia prevencion 

. de acontecimientos cardiovasculares, para liso COiflO tin medicarnento para ía 

preVcnciOn 0 tratarnienro de arteriosclerosis, para uso coino un medicamento para 

prevenciOn o tratamiento de arteriosclerosis. 

2.3,En prirriera instancia, se debe advertir que las rcivindicaciones SC refieten iii uso y a 

tin mØtodo de tratamiento y no a la composición farmacológica o a un mØtodo dc 

fabricaciOn inediante la cual se obtenga un producto tangible y segün  la lcgislacion, 

decision 486 de la Conui.inidad Andiria de Naciones, Articulo 14, "Los Paises 

Miembros otorgarÆn patentes para las ineenciones, scan dc producto o dc procedimiento 

(...)’, los usos no estÆn conteruplados coniC) patentahks; y, Articulo 20.- "No serÆn 

patentablcs ( ... ) ci) los mØtodos teraeuticos 0 quirürgicos para et tratamiento liumano o 

animal, asi como los mØtodos de diagnOstico aplicados a Los seres humanos o a anirnales". 

Solo seriin Piitefltables los productos o procedimientos. Por lo tarito a luz de la 

norma, La prcsente no seria patentable. 

2.4.Ahora bicn, con base en ci artIdulo 14 de la Decision 486 de la CAN consagra lo 

siguiente: "Los poises mLenthros otorgarän patentes para las invenciones, sean dc producto o 

proceclimiento, en todos los camos dc La tecnologia, siempre que sean nuevas, tengaa nvel 

inVentivo y sean susceptibles de aplicación industrial". AM las cosas, his invenciones 

objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes dc ía 

fecha de prioridad dc esta solicitud se encuentran los siguientes documentos que 

afec.ta La patentahilidad de Ia presente solicitud: 

Carrera 1.3 No 11995, Of 104 Tel. (571)2 13 12 13-6205021 - Fax. (511)6 12 19 79 
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� Dl: US20030069221 pubhcada el 10 de abril de 2003. 

� D2: EP1.314425 publicada ci 28 de mayo de 2003. 

� 1)2: US.5663 187 publicada el 2 de septiembre de 1997. 

2,5,Ahora bieri, el documento Dl, particularinente en Ia descripcion, revela una 

composicióri que incluyc combinaciones tcrapØutic.aS entre al mcnoS Lin inhibidor 

de absorciOn esterol y at menos tin agente cardiovascular difercnte del inhibidor de 

absorcion esterol, que puede scr Util para tratar condiciones vasculares, obesidad, 

diabetes y hajar Los niveles plasma de esteroles. Segi1)n este docurnento anterior Dl, 

se revelan combrnaciories donde al mcnos tin antagonista oral dc Los receptorcs ck 

angiotensina Ii es seleccionado del grupo que collsiste en candesartan (vet 

reivindicaciOn 2.5 de 1)1) y donde el inhibidor de reductasa de HMGCoA pucde 

comprender rosuvastatina (reivindicación .37 de 1)1). Asi, las cosas, là prescnte 

solicitud no es novedosa pues to revclado ya se encontraha en ci estacio dc la 

tØcnica, particularmente en ci documento Dl. 

2,6,Por su parte, ci docurnento D2 revcla composiciones farinacØuticas clue 

comprenden Lin inhibidor de reductasa de HMG-oA y tin antagonista oral dc los 

receptores de angiotensina II. Particularmente, este docurnento D2 revcla 

composiciones farmaceuticas para là prevencloil o ci tratamiento de insuficiencia 

cardlaca, la prevenciOn de cnfermedad corcinaria isquernica 0 la prevencion de la 

repeticiOn de enferrnedad coronaria isquemica, donde dicha composiciOn 

comprende on inhibidor de reductasa de HMOCoA seleccionado dcl grupo Clue 

consiste on pravastatina, simvastatina, lovastatina, pitavastatina y ZD-4522 asI como 

Lin antagonista oral de los reccptorcs de angiotensina II. Por su pane, Cl 

documento D3 revcla un mÆtodo de tratamiento para la re.duccion de La 

aterosclerosis y/o colcsterol ciuc comprende Ci 050 (IC OIl antagonista (IC 

angiotcnsina II en cotnbinaciOn con on inhibidor de reductasa de HMG.CoA, Asi 
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las cosas, con base en los que dictan estos documentos D2 y 11)3, dualquier persona 

versada en la rnatcria, al comhinar este coflocimiento con aql.lel deducido del 

documento Dl, puede ilegar de rnanera obvia a La rnatcria aqui pretendida. Dc 

hecho a partir de la combinaciOn de estos docutnentos, cualquier persona versada 

en la materia puede ilegar a deducir una composiciOn frmacØutica para La 

prevcnciOn o ci tratarniento de insuficiencia cardiaca, la prevencion de enfermedad 

. coronaria isquiTiiCa o la prevencion de La repencion de enferincdad coronaria 

isqu5iriica, donde dicha composiciOn comprende tin inhibiclor de reductasa de 

F-IMO-CoA tat corno rosuvastatina asi C01110 Lin antagonista de los receptoreS de 

angi()tensina II tat corno candesartan. Pot lo tanto, a los ojos de estos docurnentos 

11)2 y D3 en combinación con hi materia revelada en Dl, [a presente solicitud 

carece dc altura 0 nivel inventivo, 

2.7.En consecuencia y de acuerdo a lo descrito anteriorrflcnte, Sc deriva que la solicitud 

coloinbiana 06.037990 no puede pretender Lin monopoho por patentc toda vez 

qUe lo que Pretende no curnplc con los trCS reqUisi.t.OS necesarios para stt 

proteccion. 

2.8.Que pot consiguiente, respecto a la solicitud pretendida se tiene que: 

. 2.8.1. CARECE DE NO\7EDAD: Segun Ia decisiOn 486 dc Ia Comunidad Andiiìa de 

Naciones, Articulo 16,- "Una invención Sc considerard nucva cuando no estÆ 

corn preridida en et estado de La tØcnica, El estado de La tØcnica corn prenderd todo to que 

Iwtya sido accesihie at pithLico por una descripcion escrita u oral, utiliración,  

comercializaciort 0 cualquier otTo mcclio antes de La fecha de presentac iOn de La solicitud 

dc patente o, en su caso, dc La prioridaci reconocicLa.". A la fecha de prioridad, 26 de 

septiembre dc 2003 ya era conocido, pUS coino se cleinostrO, era partc del arte 

anterior con base en ci documenro Dl, conihinaciones entre candesartan y 

rosuvastatina, sohre Cl cuat busca jrotecciOn en ci capitulo reivindicatorio, 

Carrcra 13N0 119-95, Of. 104 Tel. (571)2131213-6205021 - Fax (571)6 12 19 79 
h-mail ncgocios@optimuin-co.coin -Y.W.optimuni-Cocom 
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2.8,2. CARENCIA DE ALTURA INVENTIVA. SegUn Ia DecisiOn 486 dc la 

Cornunidad Andina dc Naciones, Articulo 18.- "Se consideTarÆ que una invencion 

tiene five1. iflVefltivo, Si Para una persona del oficio normalmente versaci.a en La materia 

tØcnica correspondiente, esa invención no huhiese resutuulo ohvia ni se hubiese derivado 

de manera evidente del estado de La tØcnica.". A la fecha de prioridad, 26 de 

septienibrc de 2003, a partir de los docurnentos 1)2 y 03 en CombinaCiOfl con 

1)1, es posihie deducir conihinaciones donde at mcnos Un antagonista oral dc 

los rcceptores de angiotensina II es se ecciona o del grupo que consiste en 

candesartan y dondc ci j.nhibidor de reductasa de HMCCoA puede 

comprender rosuvastatina sobre ci cual husca proteccton en ci capitulo 

reivindicatorio. 

2.8.3. CARENCIA DE APLICACJON INDUSTRIAL La DecisiOn 486 dc la CAN 

consagra en su articulo 14 to siguiente: "Los paise.s miembros otorgarÆn patentes 

Para ICLS invenciones, scan de producto o proceclivnicnto, en todos Los cainj.os de La 

tecnolog(a, siemj)re que sean nuevas, tengan niveL mventivo y scan susceptihles de 

aplicación industrial". La present:c solicitud carece dc aplicaciOn industrial ya clue 

CODIO Sc demostro anteriorrncnte, aigunas ciÆusulas reclansan ci rntodo 

terap3utico y estos no son aplicables industriairnente porquc primcro no se 

obtienc on producto o proceso; y segundo no es reproducible o repctible a 

escala industrial. Por to tanto, ci objeto dc La presenre invcnciOn referido a Jos 

usos y rnØtodos tcrapØuticos, no cuniplen con ci requisito dc la aplicacion 

industrial. 

2.9. 1.)ado to anterior, Cs posible dedi.icir que la solicitud y to reiviridicado no Cs 

objeto de patentabilidad pucs Cs cc)ntrario a to que dicta In I.)ecisiOn 486 de la 

Coinunidad Andina de Naciories, A.rticuio 14.- "Los Paises Miembros otorgarÆn 

patentes Para Las invencione.s, scan de producto o de procedirniento, en todos Los campos dc La 

Carrera 13N0 119-95, Of. 104 Tel. (571)2 1312 13-6205021 Fax(571)6 12 19 79 
E-mail; ncgocios3opthnum-cocom - www.optiinum-co:Om 
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tecnologia, sieinfre clue sean nuevas, tengan nLVel intentivo y sean susceptthles de aplicación 

industriaL". La solicitud pretendida no curnpie con los tres rcquisii:os de 

patentabilidad. 

2.10. Por todo to anterior, atentamcnte solicito a Listed quc se sirva declarar iiindada 

la presente oposiciOn y negar ci registro Patente de invenciOn denominada ’iJNA 

O 
COMPOSICION FARMACEUTICA QUE COMPRENDE UNA 

COMBINACION DE CANDESARTAN ’V ROSUVASTATINA", cuyo titular es 

ASTRAZENECA UK LIMITED, solicitud Coloinhiana que apareciO publicada en 

la (3aceta de la Propieclad industrial N’.580. 

3. PRUEBAS 

Dc conformidad con lo dispuesto por [as norrnas vigentcs, Solicitc) a usted tener 

como prucba en este asunto los sigfliCnteS: 

� Dl: US200300692211 publicada ci 10 de abril de 2003. 

� D2: EPI3 1442.5 public.ada ci 28 de mayo de 2003, 

� D2: US5663 187 publicada ci 2 de septiembre de 1997. 

4. FUNDAMENTO DE DERECHO 

Fundarnento esta observaciOn en las normas legates siguientes: 

4.1. Numeral 1 dcl articulo 586 del COdigo de Conic.rcio. 

Carrera 13N0 119-95, Of. 104 Tel. (571)2 13 12 13 -6205021 - Fax. (571)6 12 19 79 
E-mail: iiegociosuoptiinim-cc)com - www.optimuui-co.com 
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4.2. ArtIculo 42 de la DedsiOn 486 de la CoiiiisiOn del Acuerdo de Cartagena. 

4,3. En las demis normas concordantcs. 

5. ANEXOS 

0 
Para los efectos correspondicntes ariexo at prcsentc escrito los siguientes document:os: 

11 

1. Poder para actuar en ci presente. 

2. Docurneoto que acredita al representante legal de PROCAPS S.A. 

3. Rccibo de caja del respectivo pago de tasa. 

4. Copias de los docurnentos: 

a Dl: US200.30069221 publicada ci 10 de abril de 2003. 

� 1)2: liP 13 14425 publicada el 28 de mayo de 2003. 

� D2: US5663 187 publicada ci 2 de septiernbre dc 1997. 

Carrera 13 N0 119-95, Of. 104 Tel, (571) 2 13 12 13-6205021- Fax. (571)6 12 19 79 
E.-niail negocios@oprilnum-cocom wwwoptimtim-cocom 
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NOTL ’…IONES 

Para efectos (Le n h- ones q. or disposiciOri del articulo .50 del Decreto 

01 (Ic 1984.  debe hace s . spacho, .*1 o que mi represent-ida y la suscrita 

recibirernos noti 1iCaconcs c Secret i .’ so I )espac.ho 0 on mis oficinas situadas 

en la Carrera 1.3 N0 1 9.-. 04 dc c.’. .h.lad dc Bogoti. 

Seæor Superintende.-te, 

rz 

---------.-- ....--.--.... ----------.-,-

ELIANA ISAURA MOI.L. OHOFOU1Z 

C.C. 51’975.664 dc 1ogotÆ 

T.P.A. 83823 del Cs., d 

Carrcral3N 9-9. ToI.(371)2 .3-6205021 -l1x.(571)6 1219 79 
\VWWOpti1mI1i1CO.COm 
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(57) ABSTRACT 

The present invention provides compositions, therapeutic 
combinations and methods including: (a) at least one sterol 
absorption inhibitor and (b) at least one cardiovascular agent 
different from the sterol absorption inhibitor, which can be 
useful for treating vascular conditions, obesity, diabetes and 
lowering plasma levels of sterols. 
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COMBINATIONS OF STEROL ABSORII’ION 
INHIBITOR(S) WITH CARDIOVASCULAR 

AGENT(S) FOR THE TREATMENT OF VASCULAR 
CONDITIONS 

CROSS-REFERENCE TO RELATED 
APPLICAII()NS 

[0001] This application claims the benefit of priority from 
U.S. Provisional Patent Application Serial No. 60/323,842 
filed Sep. 21, 2001, U.S. Provisional Patent Application 
Serial No. 60/264,396 filed Jan. 26, 2001, U.S. Provisional 
Patent Application Serial No. 60/264,600 tiled Jan. 26,2001, 
and U.S. Provisional Patent Application Serial No. 60/264, 
275 filed Jan. 26. 2001, each incorporated herein by refer-
ence. 

FIELD OF THE INVENTION 

[0002] The present invention relates to methods, compo-
sitions and therapeutic combinations comprising certain 
cardiovascular agents and sterol absorption inhibitors for 
treating atherosclerosis, coronary artery disease and other 
vascular conditions in mammals. 

BACKGROUND OF THE INVENTION 

[0003] Vascular disease is a term that broadly encom-
passes all disorders of blood vessels including small and 
large arteries and veins and blood flow. The most prevalent 
form of vascular disease is arteriosclerosis, a condition 
associated with the thickening and hardening of the arterial 
wall. Arteriosclerosis of the large vessels is referred to as 
atherosclerosis. Atherosclerosis is the predominant underly-
ing factor in vascular disorders such as coronary artery 
disease, aortic aneurysm, arterial disease of the lower 
extremities and cerchrovascular disease. 

[0004] One major risk factor for arteriosclerosis is high 
serum cholesterol. A total cholesterol level in excess of 
225-250 mg/dl is associated with significant elevation of risk 
of vascular disease, particularly coronary heart disease. 

[0005] Cholesleryl esters are a major component of ath-
erosclerotic lesions and the major storage form of choles-
terol in arterial wall cells, formation of cholesteryl esters is 
also a step in the intestinal absorption 

of dietary cholesterol. 
Thus, inhibition of cholesteryl ester formation and reduction 
of serum cholesterol can inhibit the progression of athero-
sclerotic lesion formation, decrease the accumulation of 
cholcsteryl esters in the arterial wall, and block the intestinal 
absorption of dietary cholesterol. 

[0006] The regulation of whole-body cholesterol homeo-
stasis in mammals and animals involves the regulation of 
dietary cholesterol and modulation of cholesterol biosynthe-
sis, bile acid biosynthesis and the catabolism of the choles-
terol-containing plasma lipoproteins. The liver is the major 
organ responsible fiat cholesterol biosynthesis and catabo-
lism and, for this reason, it is a prime determinant of plasma 
cholesterol levels. The liver is the site of synthesis and 
secretion of very low density lipoproteins (VLDL) which are 
subsequently metabolized to low density lipoproteins (I .DL) 
in the circulation. LDJ. are the predominant cholesterol-
carrying lipoproteins in the plasma and a.n increase in their 
concentration is correlated with increased atherosclerosis 
When intestinal cholesterol absorption is reduced, by what-

Apr. 10, 2003 

ever means, less cholesterol is delivered to the liver. The 
consequence of this action is decreased hepatic lipoprotein 
(VLDL) production and an increase in the hepatic clearance 
of plasma cholesterol, mostly as l.,DL. ’thus, the net effect of 
inhibiting intestinal cholesterol absorption is a decrease in 
plasma cholesterol levels. 

[0007] U.S. Pat. Nos. 5,767,1.15, 5,624,920, 5,668,990, 
5,656,624 and 5,688,787, respectively, disclose hydroxy-
substituted azetidijione compounds and substituted Il-lactam 
compounds useful for lowering cholesterol and/or in inhib-
iting the formation of cholesterol -containing lesions in 
mammalian arterial walls. US. Pat Nos. 5,846,966 and 
5,661,145, respectively, disclose hydroxy-substituted azeti-
dinone compounds or substituted li-lactarn compounds in 
combination with 11MG CoA reductase inhibitors for pre-
venting or treating atherosclerosis and reducing plasma 
cholesterol levels. 

[0008] PCT Patent Application No. WO 00/38725 dis-
closes cardiovascular therapeutic combinations including an 
ileal bile acid transport inhibitor or cholesteryl ester trans-
port protein inhibitor in combination with a fibric acid 
derivative, nicotinic acid derivative, nuerosc)mal triglyceride 
transfer protein inhibitor, cholesterol absorption antagonist, 
phytosterol, stanol, antibypertensive agent or bile acid 
sequestrant. 

[0009j U.S. Pat. .No. 5,698,527 discloses ergostanonc 
derivatives substituted with disaccharides as cholesterol 
absorption inhibitors, employed alone or in combination 
with certain other cholesterol lowering agents, which are 
useful in the treatment of hypercholesterolct-nia and related 
disorders. 

[0010] Other vascular conditions frequently coexist with 
cholesterol levels associated with atherosclerosis. These 
may include hypertension, angina and/or arrhythmia. The 
relevance of, for example, elevated blood pressure as a risk 
factor for atherosclerosis, cardiovascular and cerebrovaseu-
lar disease in both men and women has been clarified in :1 

large number of epidemiological studies. 

[001.1] Clinical trials of blood pressure lowering using 
cardiovascular agents including, for example, calcium chan-
nel blockers, have shown beneficial effects in the treatment 
of early atherosclerotic lesions (see, e.g., Lichtien, P R. et al - 
:Lancet, 335: 1109-1113 (1990) and Waters, D. et al. Cir-
culation 82: 1940-1953 (1990)). Scott (PCT patent Appli-
cation No. WO 99/11260) describes combinations of an 
HMG CoA reductase inhibitor with an antihycrlensivc 
agent for the treatment of atherosclerosis and other symp-
totns of vascular disease risk. Additionally, ligon et al. (PCT 
Patent Application No. WO 96/40255) describe a combina-
tion therapy of antihypertensive agents including eplerenonie 
and angiotensin 11 antagonist for treating cardiovascular 
disease. 

[0012] Despite recent improvements in the treatment of 
vascular disease, there remains a need in the art for 
improved compositions and treatments for atherosclerosis, 
other vascular diseases and conditions associated with vas-
cular diseases such as hypertension, atherosclerosis, and 
hyperlipidaemia. 

SUMMARY OF TIlE INVENTION 
[0013] In one embodiment the present invention provides 
a composition comprising (a) at least one sterol absorption 
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inhibitor or pharmaceutically acceptable salt or solvate 
thereof or prodrug of the at least one sterol absorption 
inhibitor or of the salt or solvate thereof; and b) at least one 
cardiovascular agent for treating a vascular condition, dia-
betes, obesity and/or lowering a concentration of a sterol in 
plasma of a mammal which is different from the at least one 
sterol absorption inhibitor, 

[0014] therapeutic combinations also are provided com-
prising: (a) a first amount of at. least one sterol absorption 
inhibitor or pharmaceutically acceptable salt or solvate 
thereof or prodrug of the at least one sterol absorption 
inhibitor or of the sail, or solvate thereof; and (b) a second 
amount of at least one cardiovascular agent for treating a 
vascular condition in a mammal which is different from the 
at least one sterol absorption inhibitor, wherein the first 
amount and the second amount together comprise a thera-
peutically efflctive amount for the treatment or prevention 
of a vascular condition, diabetes, obesity and/or lowering a 
concentration of a sterol in plasma of a mammal. 

[0015] Pharmaceutical compositions for the treatment or 
prevention of vascular conditions, obesity, diabetes and/or 
lowering a concentration of a sterol in plasma of a mammal, 
comprising a therapeutically effective amount of the above 
compositions or therapeutic combinations and a pharmaceu-
tically acceptable carrier also are provided. 

[0016] Methods of treating or preventing vascular condi-
tions, obesity, diabetes or lowering a concentration of a 
sterol in plasma of a mammal, comprising the step of 
administering to a mammal in need of such treatment an 
effective amount of the above compositions or therapeutic 
combinations also are provided. 

[001.7] Other than in the operating examples, or where 
otherwise indicated, all numbers expressing quantities of 
ingredients, reaction conditions, and so forth used in the 
specification and claims are to he understood as being 
modified in all instances by the term "about" 

DE’IAILED DESCRII"IiON 

[00.181 In one embodiment, the present invention is 
directed to compositions, pharmaceutical compositions, 
therapeutic combinations, kits and methods of treatment 
using the same comprising (a) at least one (one or more) 
sterol absorption inhibitor(s), such as but not limited to, 
substituted azctidinone sterol absorption inhibitors or sub-
stituted l-1actarn stewl absorption inhibitors discussed in 
detail below, or pharmaceutically acceptable salts or so!-
vales thereof or prodnigs of the at least one sterol absorption 
inhibitor or of the salts or solvates thereof; and (h) at least 
one (one or more) cardiovascular agent(s) different from the 
sterol absorption inhibitor(s) (component (a)). 

[0019] The compositions and therapeutic combinations of 
the present invention can be administered to a mammal in 
need of such treatment in a therapeutically effective amount 
to treat vascular conditions such as atherosclerosis, hyper-
lipidae iii iii (including but not limited to hypercholestero-
iaemia, hypertriglyceridaemia, sitostemolernia), hyperten-
sion, vascular inflammation, angina, cardiac arrhythniias, 
stroke, as well as diabetes, obesity, and/or to reduce the level 
of sterol(s) in the plasma. The compositions and treatments 
can he administered by any suitable means which produce 
contact of these compounds with the site of action in the 
body, for example in the plasma, liver or small intestine of 
a mammal or human. 
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[0020] "Cardiovascular agents" which may used to treat 
the vascular conditions of the present invention, obesity or 
diabetes and/or to reduce the level of sterol(s) in the plasma, 
as used herein, are members of different classes, including 
calcium channel blockers, angiotensin-converting enzyme 
(ACE) inhibitors, angiotensin-11 receptor antagonists, 
diuretics, adrenc rgic blockers including beta-aclrcnergic 
receptor blockers and alpha-adrenergic receptor blockers, 
adrenergic stimulants, coronary vasodilators, antihyperten-
sive agents, diuretics, anti-anginal agents and comb ivalions 
thereof. ’fl-ic phrase "cardiovascular agents" as used herein 
does not include HMGCoA rednciasc inhibitors. The car-
diovascular agents as defined above are chemically or struc-
turally different from the sterol absorption inhibitor(s) dis-
cussed below, for example, they contain one or more 
different atoms, have a different arrangement of atonis or a 
different number of one or more atoms than the sterol 
absorption inhibitor(s) discussed below. 

[0021] Useful "adrenergic blockers" include those com-
pounds which are (I -receptor inhibitors and/or cz-receptor 
inhibitors. Adrenergic blockers which are (I receptor inhibi-
tors receptor inhibitors include a class of drugs that antago-
nize the cardiovascular effects of eatecholaniities in hyper-
tension, angina pectoris, and cardiac arrhythmias. 
Il-adrenergic receptor blockers include, but are not limited 
to, hunolol hydrochloride (I (2H)-Naphthalenonc, 5-[3-(1,1 - 
dim ethylethyl)amino]-2-hydroxypmo pox y]-3,4-dihydro-, 
hydrochloride, CAS RN 31969-05-8 which can he obtained 
from Parke-Davis); acehutolol (–N-[3-Acetyl-4-[-hy-
droxy-3-{( 1 mcthylethyl)amnino]propoxy]phenyt]-butana-
mide, or (–)-3’-Acetyl-4-[2-hydmoxy -3-(isopropylam mo) 
propoxy] butyranihide); acebutolol hydrochloride (such as 
N-[3-acetyl-4-[2-hyiiroxy-3-[l -methyl-ethyie)amino]pro-
poxy]phenyl]-, monohydroeochloride, (–-;-3-Aeetyl-4’-[2-
hyc.lroxy-3-(isopropylaniino)propoxy]hutyra nilidc monoliy-
droehloride, for example, S[CTRALfi Capsules available 
from Wyeth-Ayerst); aiprenolol hydrochloride (2-Propanol, 
’1 -[(1 -file thylethyl)amino]-3-[2-(’2-propenyl)phenoxy]-, 
hydrochloride, CAS RN 13707-88-5 see. Netherlands Patent 
Application No. 6,605,692); atenolol (such as berw.eneac-
etamnide 4-[2’- hydroxy-3-[( I -me thy lethyl)amino] 
propoxy]- , for example, TENORMINfi IV. Injection avail-
able from AstraZeneca); carteolol hydrochloride (such as 
5-[_’4-[(]1 1 -dimethylethyl)amino]-2-hydroxypropoxy]-3,4- 
dihydmo-2(IH)-quinolinone monohydrochlordc, for 
example, Car(rolfi Filmtabfi Tablets available from 
Abbott); Celiprolol hydrochloride (3-[3-Acetyl-4-[3-(temt-
hutyl am ino)-2-hydrcxypropoxyl]phenyl]- 1,1 -diethylurea 
mono hydrochloride, CAS RN 57470-78-7, also see in U.S. 
Pat, No. 4,034,(X)9); cetarnolol hydrochloride (Acetamide, 
2-f2-[3-[(1,1-diniethylcthyl)am irici]-2-liydmoxypropoxy]-
phenoxy]-N-methyl-, monohydmochloride, CAS RN 77590-
95-5, see also U.S. Pat. No. 4,059,622); lahetalol hydro-
chloride (such as 5-[1 -liyclroxy-2-[(1-methyl -3-
phenylpropyl) amino] ethyl]salicylarnidc 
nionohydrochloride, for example, NORMODYNJ/fi Tablets 
available from Schering; esmolol hydrochloride ((–)-Mcthyl 
p-[2-hydroxy-3-(isopropylani.ino) propoxy] hydrocinnamate 
hydrochloride, for example, B1UV113LOCcii Injection avail-
able from Baxter); levohetaxolol hydrochloride (such as 
(S)-1-[p-[2-(cyclopropylniethoxy)e thy l]phenoxy]-3-( iso-
propylani ino)-2-pmopanol hydrochloride, for example, 
BETAXONTM Ophthalmic Suspension available from 
Alcon); levohunoloi hydrochloride (such as 
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Bulylamino)2-hydroxypropoxy1-3,4-dihydro-1 (211)-naph-
thalerione hydrochloride, for example, BETAGANfi Liqui-
filmfi with C CAP(D Compliance Cap available from 
Allergan); nadolol (such as i-(tert-butylamino)-3-[(5,6,7,8-
tctrahy(Iro-cis-6,7-dihydroxy-1-naphthyl)oxy]-2-propauol, 
for example, Nadolc,l Tablets available from Mylan); prac-
tolol (Acetarnicie, N-[4-[2-hydroxy-3-[1-incthylcthy-
l)amino]-propoxyjphenyl]-, CAS RN 6673-35-4, sec also 
U S Pat. No. 3,408,387); propranolol hydrochloride (1-(lso-
propylamino)-3-(1 -naphthyloxy)-2-propanol hydrochloride 
CAS RN 318-98-9); sotalol hydrochloride (such as d,I-N-
[4-[1 -hydroxy-2-[( I -melhylcthyl)amino]ethyl]-phenyl] 
methane-sulfonamide inonohydrochloride, for example, 
IIIITAPACE p,JTM Tablets available from Berlex);Iiinolol 
(2-Propanol,1 -[(1 ,.t-climethylethyl)aminci]-3-[[4-4(4-mor-
pLiohnyl)- I ,2,5-thiadiazol-3-yl]oxy]-, hernihydrate, (S)-, 
CAS RN 91524-116-2); timolol maleate (S)-1-[(1,1-dimeth-
ylethyl) arnino]_3_[[4- (4-rnorpholinyl)-1 ,2,5-thiadiazol -3-
yl] oxyj-2-propanol (Z)-2-hutenedioate (1 :1) salt, CAS RN 
26921-17-5); bisoprolol (2-Propanol, I -[4-{[2-(1-melhyl-
ethoxy)ethoxy]-meihyl]phenoxyl]-3-[( 1-methyleihy-
l)amino]-, (), CAS RN 66722-44-9); bisoprolol furnarale 
(such as (–)- 1-[4-[[2-(i -Methylethoxy) elhoxy]methylphc-
noxy]-3-[( 1 -methylethyl)amino]-2-propanol (E) -2-huteric-
dioate (2:1) (salt), for example, ZEBEfATM Tablets avail-
able from Lederic Consumer); nebivalol (21-1-1 -13cnzopyran-
2-methanol, caa-[iminohis(me(hylene)]his[6-fluoro-3,4-
dihydro-, CAS RN 99200-09-6 see also U.S. Pat, No. 
4,654,362); cicloprolol hydrochloride, such 2-Propanol, 
1-[4-[2-(cyclopropylrnethoxy)cthoxy]phenoxy]-3-[1 -rueth-
ylethyi)arnino]-, hydrochloride, A.A.S. RN 63686-79-3); 
and dexpropranolol hydrochloride (2-Propanol,1 -[ 1-n]ethyl-
ethyl)-atnino]_3( .1 -naphlhalenyloxy)-hyclrochloride (CAS 
RN t3071-11-9); diacetolol hydrochloride (Acetamide, 
N-[3-acetyl-4-[2-hydroxy-3-[(1 -methyl-ethyl)amino]pro-
poxy][pheriyl ]-, inonohydrochloride CAS RN 69796-04- 
9);dilevalol hydrochloride (Bcnzafnide, 2-hydroxy-5-[1-liy-
droxy-2-[ I -mcthyl-3-phenylpropyl)amino]ethyl]-, 
monohydrochloride, CAS RN 75659-08-4); exaprolol 
hydrochloride (2-Propanol, I -(2-cyclohexylphenoxy)_3_[( 1-
rriethylethyl)amino]-, hydrochloride CAS RN 59333-90-3); 
flestolol sulfate (Benzoic acid, 2-fluro-,3-[[2-[amiriocarbo-
nyl)ainino]- -dimethylcthyl]amino]-2-hydroxypropyl ester, 
(–)- sulfate (1:1) (salt), CAS RN 85844-73-9; metalol hydro-
chloride (Methancsulftmamide, N-[4-[J -hydroxy-2-(methy-
laniino)propyl]pheuyl]-, monohydrochloride CAS RN 
7701 -65-7);metoprolol 2-11ropanol, �l -[4-(2-methoxyeih-
yl)phenoxy]-3-[1-methylethyl)amino]-; CAS RN 37330-58-
6);metoprolol tartratc (such as 2-Propanol, 1-[4-(2-meth-
oxyethyl)phenoxy]-3-[(1 -methylethyl)aniino]-, for example, 
(..OPRESSORfi available from Novartis); parnatolol sulfate 
(Carbamic acid, [2-[4-[2-hydroxy-3-[(1-niethylcthyl)amino] 
propcixyljphenyl]-ethyl]-, methyl ester, (–) sulfate (salt) 
(2:1), CAS RN 59954-01-7); penbutolol sulfate (2-Propanol, 
I -(2-cyclopent),lphenoxy)-3-[ I , I -dimcthylcthyi)a3-nino]1, 
(S)-, sulfate (2:1) (salt), CAS RN 38363-32-5); practolol 
(Acetarn ide, N-[4-[2-hydroxy-3-[( I -methylethyl)arrnliio]-
propoxy]phenyl]-, CAS RN 6673-35-4;) tiprenolol hydro-
chloride (Propanol, 1 -[(1 -methylelliyl)amino]-3-[2-(meth-
ylthio)-phenoxy]-, hydrochloride, (–), CAS RN 39832-43-
4); tolamolol (I3enzatnide, 4-[2-[[2-hydroxy-3-(2-
mcthylphenoxy)-propyl]amino]ethoxyl]-, CAS RN 38103-
61-6). 
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0022] Adrenergic receptors which are u-receptor inhibi-
tors act to block vasoconstriction induced by endogenous 
catecholamines. The resulting fall in peripheral resistance 
leads to a fall in mean blood pressure. The magnitude of this 
effect is dependent upon the degree of sympathetic tone at 
the time the antagonist is administered  

[0023] Suitable adrenergic receptors which are u-receptor 
inhibitors include, but are not limited to, fenspiride hydro-
chloride (which may he prepared as disclosed in U.S. Pat. 
No. 3,399,192 herein incorporated by reference); proroxan 
(CAS RN 33743-96-3); alfuzosin hydrochloride (CAS RN: 
81403-68-1); and lahctalol hydrochloride as described 
above or combinations thereof. 

[0024] Adrenergic blockers with a and i receptor inhibi-
tor activity which may be used with the present invention 
include, but are not limited to, bretyliuni tosylale (CAS RN: 
61-75-6); dihydroeitamine mcsylate (such as ergoiaman-3, 
6’, 18-trione,9,-10-dihydro-1 2’-hydroxy-2-niethyl-5’-(phe-
nylmethyl)-,(5’(alpha))-, monomethanesul fonate, for 
example, DHE 45fi Injection available from Novartis); 
earvedilol (such as (–)-I-((’arhazol-4-yloxy)-3-[[2-(o-meth-
oxyphenoxy)cthyl]amino]-2-propanol, for example, 
COREGfi Tablets available from SmithKline Beecham); 
labetalol (such as 5-[ I -hydroxy-2-[(J -rncthyl-3-phenylpro-
pyl) amino] ethyl]salicylamidc monohydrochloridc, for 
example, NORMODYNEfi Tablets available from Schcr-
ing); bretylium tosylatc (Bcnzenernethanaminiurn, 2-brorno-
N-ethyl-N,N-dimethyl-, salt with 4-methylbenzenesu ifonic 
acid (1:1) CAS RN 61-75-6); phentolaminc niesylate (Phe-
nol, 3-[[(4,5-dihydro-1H-imidazoi-2-yi)methyl](4-rnctti-
ylphenyl)amino]-, rnononiethanesulthnate (salt) CAS RN 
65-28-1); solypertine tartratc (5F1-1 ,3-Dioxolo[4,5-f]indoie, 
7-[2-[4-(2-methoxyphcnyl)-1 -pipe razinyl]cthyl]-, (2R,3R)-
2,3-dihydroxyhutanedioatc (1:1) CAS RN 5391-43-5); zol-
crime hydrochloride (Piperazine, 1-phenyl4-[2-( 1 H-tetra-
zol-5-yl)ethyl]-, monohydroehloride (8(1, 9C1) (’AS RN 
7241-94-3) 

[0025] Vascular conditions may he caused or aggravated 
by hypertension Hypertension is defined as persistently 
high blood pressure. Generally, adults are classified as being 
hypertensive when systolic blood pressure is persistently 
above 140 mmHg or when diastolic blood pressure is above 
90 minHG. Long-term risks for cardiovascular mortality 
increase in a direct relationship with persistent blood pres-

Suitable examples of antihypert.ensive agents winch 
may he used in the present invention include althiazide 
(211- l,2,4-Bcnzothiadiazine-7-sulfonarn ide, 6-chloro-3,4-
dihydro-3-[(2-propenylthio)mcthyl]-, 1,1 -dioxide (’AS RN 
5388-16-9); benzthiazide (211-i ,2,4-BcnzothiadiazIne-7-
sulfonamide, 6-eh.loro-3-[[(phcnylmctbyl)thio]mcthyl]-, 
1,1 -dioxide CAS RN 91-33-8); captopril (L-Prolinc, 
1 -[2S)-3-mercapto-2-methyl-1 -oxopropyl]- CAS RN 
62371-86-2); carvedilol (2-Propauol, 1 -(9Fl-carbazol-4-
yloxy)-3-[[2-(2-methoxyphenoxy)ethyl]amino]- CAS RN 
72956-09-3), chlorothiazicic (sodium 2-11ropanol, 1 -(911-
carhazol-4-yloxy)-3-{[2-(2-methoxyphenoxyethyl]amino 1-
(lAS RN 72956-09-3); clonidinc hydrochloride (111-Iniida-
zol-2-amine, N-(2,6-dich.l(irophenyi)4,5-(Iihydro-, rnonohy-
clrochioride CAS RN 4205-91-8); cyclothiazidc (2II1,2,4-
Benzotbiadiazine-7-sulfonamide, 3-bicyclo[2.2.1 ]hept-5-
en-2-yl-6-chloro-3,4-dihydro-, 1,1 -dioxide CAS RN 2259-
96-3); delapril hydrochloride (211-I ,2,4-Benzothiadiazinc-
7-sulfonamide, 3-bicyclo[2.2. I ]hcpt-5-en-2-yI-6-chl.oro-3, 
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4-dihydro-, 1,1 -dioxide CAS RN 2259-96-3); dilevalol 
hydrochloride (21-1-1 ,2,4-Benzothiadiazine-7-sulforiamidc, 
3-bicycic{2.2J ]hcpt-5-en-2-yl-6-chloro-3,4-dihydro-, 1,1 -
dioxide CAS RN 2259-96-3); delapril hydrochloride (Cly-
cine, N -[(J S)-[-(ethoxycarhonyl)-3-.phcnylpropyl]-L-ala-
nyI-N-(2,3-dihydro-1I l-indcn-2-yl)-, monohydrochloride 
(’AS RN 83435-67-0); doxazosin mesylate (Piperazinc, 
1 -(4-ainino-6,7-climethoxy-2-qiinazolinyl)-4-[(2,3-dihy-
duo-I. ,4-benzodioxin-2-yl)carhonyl]-, monorriethane-
sulfonate CAS RN 77883-43-3); fosinopril sodium (L-Pro-
line, 4-cyclohcxyl-1 -[[(R)-[(IS)-’2-methyl-.t-(i 
Oxoipropoxy)pfOpox) moexipril hydrochloride 
(3-Isoquinolinecarboxylic acid, 2-[(2S)-2-[[(1S)-1 -(ethoxy-
carbonyl)-3-phenvlpropyl]aniino]- 1-oxopropyj]-1 ,2,3,4-tet-
rahydro-6,7-clirnetiioxy-, monohydrocliloride, (3S)- CAS 
RN 82586-52-5); inonatepil nialcate (1 -Piperazinehulana-
nude, N -(6,11 -dihydrodihenzo(h,e)thiepin4 l-yl) -(4-lluo-
rophenyl)-, ()-, (Z)-2-hutencdioate (1:1) (–)-N-(6,1 I -Dihy-
dro(lihenzo(b,e)thiepin4 1-yl)-4-(p-fiuorophenyl)-1 - 
piperazinehu.tyramidc maleatc (1:1) CAS RN 132046-06-1), 
Melopro.lol succinate (J3utancdioic acid, cornpd. with 1-[4-
(2-ruethoxycihy l)phcnoxy]-3-[(1 -mcthylethyl)aruino]-2-
propanol (1:2) CAS RN 98418-47-4) guanfacinc hydro-
chloride (Eenzeneacetamide, N -(am inoiminomcthyl)-2,6-
dichloro-, monohydrochioride CAS RN 29110-48-3; 
incihyldopa (L-Tyrosine, 3-hydroxy- alpha -methyl- (’AS 
RN 555-30-6); quinaprilat (3-Isoquinolinecarhoxylic acid, 
2-[(2S)-2-[[(1S)- 1 -carhoxy-3-phenylpropyl]amino- I -oxo-
propyi]-1,2,3,4-letrahydro-, (3S)- CAS RN 82768-85-2); 
quinapnl hydrochloride (3-1soquinolinecarboxylic acid, 
2-[(2S)-2-[[(IS)-1-(ethoxycarbonyl)-3-phenylpropyl] 
anuno]- I -oxopropyl]-i ,2,3,4-tetrahydro-, nionohydrochlo-
ride, (38)- CAS RN 82586-55-8); Primidolol (2,4(1I1,3H)-
l’yrimidinediorie, 1-[2-[[2-hydroxy-3-(2-
methylphenoxy)propyl]arnino]cthyl]-5-methyl- CAS RN 
67227-55-8); prazosin hydrochloride (Piperazine,] -(4-
amino-6,7-(Iirncthoxy-2-quinazolinyl)4-(2-[uranylcarho-
nyl)-, monohydrochioride CAS RN 19237-84-4); pelanserin 
hydrochloride 2,4(1 l,3H)-Quinazolincdione, 3-[3-(4-phe-
nyl4 -piperazinyl)propyl]-, mcmohydrochioride CAS RN 
42877-18-9); phcnoxybenzaniinc hydrochloride (Beuzen-
cmethanamine, N-(2-chloroctbyl)--N-(I-rnethyl-2-phe-
noxyethyl)-, hydrochloride CAS RN 63-92-3); canclesartan 
cilexetil (I1.H-Benzimidazolc-7-carboxylic acid, 2-ethoxy-1 - 
[[2’-( I H-tctrazc l-5-yI)[l ,1-biphcnyl]4-yI]methyl]-,1-[[(cy-
clohexyloxy)carhonyflosy]ctbyl ester CAS RN 145040-37-
5); telmisarian (1,1 -Biphenyl]-2-carboxylic acid, 4’-[(i ,4-
dimethyl-2’-propyl[2,6’-bi-1H_henzimidazol]_ 1’-yl)mcthyl]-
CAS RN 144701-48-4); candesartaul H-Benxirniclazole-7-
carboxylic acid, 2-cthoxy-:l.-[[2’-() H-tetrazol-5-yl)[ I ,1’-bi-
phenyi]4-yI]methyl]- (’AS RN 139481-59-7); amlodipine 
hesylatc3,5-Pyridinedicarbosylic acid, 2-[(2-aminoet-
hoxy)methyl]4-(2-ch Iorophenyl)-1 ,4-dihydro-6-rnethyl-, 
3-ethyl 5 -methyl ester, monohcnzenesulfoijate CAS RN 
111470-99-6 Arniodipine maleate 3,5-Pyridinedicarhoxylic 
acid, 2-[(2-aniinoethoxy)methyl]-4-(2-chlorophenyl)- 1,4-
dihyciro-6-methyl-, 3-ethyl 5-methyl ester, (2Z)-2-hutene-
dioate (1:1) CAS RN 88150-474); terazosin hydrochloride 
(Piperazine, i-4-amino-6,7-clmmethoxy-2-quinazolinyl)4-

[(tctrahyclro-2-furanyl)carbonyl]-, rnonohydrochloride CAS 
RN 63074-08-8); bcvantolol hydrochloride (2-Propanol, 
1 -[[2-(3,4-dimethoxyphcnyl)ethyl]amino]-3-(3-methylphe-
noxy)-, hydrochloride CAS RN 42864-78-8); ramipril 
(Cyclopenta[b]pyrrole-2-carboxytic acid, 1 -[(2S)-2-[[(i 8)-
I -(ethoxycarbonyl)-3-phenylpropyl]aniino]-1 -oxopropyl] 
octahydro-, (2S,3aS,6aS)- (’AS RN 87333-19-5). 
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[0026] An angiotensin system inhibitor is an agent that 
interferes with the function, synthesis or catabolism of 
angiotensin 11. These agents which may he used in the 
present invention include but arc not limited to angiotcnsin-
converting enzyme (ACE) inhibitors, angiotensin 11 antago-
nists, angiotensin 11 receptor antagonists, agents that activate 
the catabolism of angiotensin II and agents that prevent ilie 
synthesis of angiotensin I from which angioterisin II is 
ultimately derived. The renin-angiotensin system is involved 
in the regulation of hemodynamics and water and electrolyte 
balance. Factors that lower blood volume, renal profusion, 
or the concentration of Na+ in plasma lend to activate the 
system, while factors that increase these parameters tend to 
suppress its function. Angiotensin I and angiotensin Il are 
synthesized by the enzymatic renin-angiotcnsin pathway. 
The synthetic process is initiated when the enzyme renin 
acts on angiotensinogen, a pseudoglohulin in blood plasma, 
to produce the cecapeptide angiotensin I. Angiotcnsin I is 
converted by angiotensin-converting enzyme (AC) to 
angiotensin II The latter is an active pressor substance 
which has been implicated as a causative agent in several 
forms of hypertension in various mammalian species 

[0027] "Angiotensin 11 receptor antagonists" are com-
pounds which interfere with the activity of angiotensin II by 
binding to angiotensin It receptors and interfering with its 
activity. Well known angiotensin 11 receptor antagonists 
which may he used in the present invention include peptide 
compounds and non-peptide compounds Non-limiting 
examples of angiotensin It receptor antagonists include: 
candesartan cilexetil (1 H-}3enziniidazole-7-carhoxylic acid, 
2-ethoxy-i-[[2’-( 1H-tetrazol-5-yl)[1,] -hiphenyl]-4-yl]mc-
thyl]-, 1-[[(cyclohexyloxy)carhonyl]oxyiethyl ester) GAS 
RN 145040-37-5); telmisa rtan([1,I -Biphenyl]-2-carhoxylic 
acid, 4’-[( i,4-dimelhyl-2’-propyl[2,6-hi- I ll-benzirniclazol]-
I ’-yl)methyl]- CAS RN 144701-48-4); candesartan (111-
Bcnzimidazole-7-carboxylic acid, 2-ethoxy- I -ft2-(l I 1-tet-
razol-5’yl)[1,1’-hiphenyl]-4-yl]rnethyl]- CAS RN 139481-
59-7); losartan potassium (1 H-lniidazole-5-methanol, 
2-hutyl-4-chloro-I-[[2’-(l Il-tetrazol-5-y))[l ,i-hipheny.l]-4-
yl]meihyl]-, monopotassium Irbesartan I ,3-l)iazaspiro[44] 
non-1 -en-4-one, 2-1)utyl-3-[[2-( 1Il-tetrazol-5-yl)[l, I-hi-
phenyl]-4-yl]methyl]- GAS RN 13")2-11-6). 
[0028] "Angiolensin-converting enzyme (ACE), is an 
enzyme which catalyzes the conversion of angiotensin I to 
angiotensin II ACE inhibitors which may be used in the 
present invention include amino acids and derivatives 
thereof, peptides, including di and tri peptides and antibod-
ies to ACE which intervene renin-angiotensin system by 
inhibiting the activity of ACE thereby reducing or elmminai-
ing the formation of pressor substance angiotensin II. ACE 
inhibitors have been used medically to treat hypertension, 
congestive heart failure, myocardial infarction and renal 
disease. Suitable ACE inhibitors include, but arc not limited 
to, henazepril hydrochloride (such as 3-[[1-(ethoxycarbo-
nyl)-3-phenyl-(1S)-propyl ]amino ]-2,3,4,5-tetraliydro-2-. 
oxo-111 -1 -(3S)-henzazepine-I -acetic acid rnonohydrochi.o-
ride, for example, LOIRELfi Capsules available from 
Novartis); captopril (such as 1-{(2S)-3-rnercapto-2-i:ncthyl-
propionyl]_l -proline, for example, CAPTOPRII. Tablets 
available from Mylan); fosinopril (such as I -proline, 4-cy-
clohexyl-i-[[[2-wethyl-1 -(1 -oxopropoxy) propoxy](4-phe-
nylbutyl) phosphinyl  ice tyl]-, sodium salt, trans---, for 
example, MONOPRILfi Tablets available from Bristol-
Myers Squibb); mocxipril hydrochloride (such as [3S-[2 
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[R *(R *)1,31Z ]]-2-[2-[[ 1- (Ethoxycarhonyl)-3-phenylpro-
pyliamino]- I -oxopropyl]- I ,2,3,4-telrahydro-6,7-
climethoxy-3-isoqu inoliriecarboxylic acid, 
monohydrochloride, for example, UNIREI’ICfi Tablets 
available from Schwarz); perindopril erhumine (such as 
2S,3aS,7aS)-i -[(S)-N-{(S)-1-Carhoxyhutyl]alanyl]hcxahy-
dro-2-indolinccarhoxylic acid, 1 -ethyl ester, compound with 
tcrt-butylamine (1: 1), for example, ACEONfi Tablets avail-
able from Solvay); quinapril (such as 
2-[2-[[1-(ethoxycarhonyl)-3-phenylpropyflamino]4-oxo 
propyl]- i.2,3,4-tctrahydm-3-isoquinolinecarboxylic acid, 
monohydrochloTide, for example, ACCURETICfi Tablets 
available from Parke-Davis); ramipril (such as 2-aza-hicyclo 
L3.3_0] -octane-3-carboxylic acid derivative, for example, 
ALTACEfi Capsules available from Monarch); enalapril 
rnaleate (such as (S)-i -[N -[1 -(cthoxycarbonyl)-3- phenyl-
propyl]-[-.-alanyl]-1 .-proline, (Z)-24utenedioate salt  
for example, VASOTECfi Tablets available from Merck); 
lisinopril (such as (S)-1-[N 2-(l-carboxy-3-phenylpropyl)-
L-lysyl]-L-prolinc dibydrate, for example, PRINZIDEfi 
Tablets available from Merck); delapril (which may be 
prepared as disclosed in U.S. Pat. No. 4,385,051); and 
spirapril (which may be prepared as disclosed in U.S. Pat, 
No 4,470,972); benazepri lat (111-1 -Bcnzazepine-1 -acetic 
acid, 3-[[(’IS)- I -carboxy-3-phenylpropyl]aniino]-2,3,4,5-
tctrahydro-2-oxo-, (3S)- CAS RN 86541-78-8); delapril 
hydrochloride (Glycine, N-[(1 S)-1-(cthoxycarbonyl)-3-phe-
nylpropyl]-T .-alanyl-N-( ,3-dihy(Iro- I lI-inden-2-yl)-, 
rnonoliydrochloridc CAS RN 83435-67-0); fosinopril 
sodium (L-Proline, 4-cyclohexyi-i - [[(R)-[(1S)-2-methy1-1-
(I _oxopropoxy)propoxy](4_phenylhutyl)phosphjnyl]actyl]_, 
sodium salt, (4S)- CAS RN 88889-14-9); libcnzapril (1 H-
1 -Ben zazepine-1 -acetic acid, 3-[[( JS)-5-amino-1-carhoxy-
pentyl]arnino]-2,3,4,5-tetrahydro_2-oxo_, (3S)- CAS RN 
1.092i 4-55-3); pentopril (IH-lndole-1-pentanoic acid, 2-car-
boxy-2,3-dihydro-.alpba.,.gamnia.-dimcthyl-.delta._oxo_, 
alpha -ethyl ester, (.alpha.R..gawma.R,2S)- CAS RN 

82924-03-6); perindopril 11 l-lndolc-2-carhoxylic acid, 
I -[(2S)-2-[[(l.S)-1-(ethoxycarhonyl)butyl]amino]-ioxo 
propyl]octahydro-, (2S,3aS,7aS)- CAS RN 82834-16-0); 
quivapril hydrochloride (3-Isoquinolinccarboxylic acid, 
2-[(2S)-2-[[(1S)- i-(ethoxycarbonyl)-3-plienylpropyl] 
af.nino]- I -oxopropyl]-1 ,2,3,4-tetrahydro-, rnonohydrochlo-
ride, (3S)- CAS RN 82586-55- ); quiriaprilat (3-Isoquinoli-
necarboxyhc acid, 2-[(2S)-2-[[(1S)-1-carhoxy-3-
phenylpropyl]amino]-1 -(ixopropyi]-1 ,2,3,4-tetrahydro-, 
(3S)- CAS RN 82768-85-2); spirapril hydrochloride (1,4-
Dithia-7-azaspiro[4.4]nonarie-8-carhoxylic acid, 7-[(2S)_2_ 
[[(IS)-! -(etboxycarbonyl)-3-phenylpropyl]amino]- I -oxo-
propyl]-, monohydrochioride, (8S)- CAS RN 94841-17-5); 
spraprilat 1 (,4-l)ithia-7-axaspiro[4.4]nonane-8-carboxylic 
acid, 7-[(2S)-2-[[(1S)- I -carboxy-3-phcnyl.propyl]amino]-I - 
oxopropyl]-, (85)- CAS RN 83602-05-5); teprotide (Brady-
kinin potentiator I1PPQa (.AS RN 35115-60-7); lisinopril 
(L-Proline, N.,-[(IS)-1-carboxy-3-plienylpropyl]-1 .-lysyl-
CAS RN 76547-98-3); zofenopril (L-Proiine, 1-[(2S)-3-
(benzoylthio) -2-methyl-I -oxopropyl]4-(phenylthio)-, cal -
dam salt (2:1), (4S)- CAS RN 81938-43-4). 

[0029] "Calcium channel blockers" are a chemically 
diverse class of compounds having important therapeutic 
value in the control of a variety of diseases including several 
cardiovascular disorders such as hypertension, angina, and 
cardiac arrhytlimias (Fleckenstein, Cir. Rex. V. 52 (suppl. 1), 
p. 13-16 (1983); Fleckenstein, Experimental Facts and 
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Therapeutic Prospects, John Wiley, New York (11.983); 
McCall, D,, Curi: Pract Card/of., v. 10, p.1-11 (1985), each 
of which are incorporated herein by reference). Calcium 
channel blockers arc a heterogeneous group of dnigs that 
prevent or slow the entry of calcium into cells by regulating 
cellular calcium channels (Remington, The Science and 
Practice of Pharmacy, Nineteenth Edition, Mack Publishing 
Company, Eaton, Pa., p. 963 (1995) incorporated herein by 
reference). Calcium channel blockers useful in the present 
invention include but are not limited to, the hesylate salt of 
atniodipine (such as 3-ethyl-5-nieibyl-2-(2-aminoethoxym-
ethyl)-4-(2-chlorop hen yl)- 1,4-dih ydro-6-n-iethyl-3,5-py-
ridinedicarhoxylate benzcnesulphonate, for example, NOR-
VASCfi available from Pfizer); clentiazern malcatc (1,5-
Benzothiazepin-4(5H)-one, 3-(acetyloxy)-8-chloro-5-[2.. 
(dimethylarnino)ethyl]-2,3-dihydro-2-(4-methoxyphenyl)-
(2S_cis)-, (Z)-2-butenedioate (1:1), see also U.S. Pat. No. 
4,567,195); isradipine (3,5-Pyridinedicarhoxylic acid, 4-(4-
))enzofurazanyl)-1,4-dihydro-2,6-dimethyl-, methyl 1-weth-
yletbyl ester, ()-4(4-henzoI’urazanyI)-1 ,4-dihyciro-2,6-(Iini-
ethyl-3,5-pyridinedicarboxylate, see also U.S Pat. No. 
4,466,972); nirnodipine (such as is isopropyl (2- mcthoxy-
ethyl) 1, 4- dihydro -2,6- dimethyl -4- (3-nitrophenyl) -3,5-
pyridine - dicarboxylate, br example, NIMOIOPfi avail-
able from Bayer); felodipine (such as ethyl methyl 4-(2,3-
dichlorophenyl)-1,4-dihydro-2,6-dirnetliyl-3,5-pyridjnedi_ 
carhoxylate, for example, PLENI.)lLfi Extended-Release 
Tablets available from .AstraZeneca 1,P); nilvadipine (3,5-
Pyridiriedicarhoxylic acid, 2-cyano- I ,4-dihydro-6-mcthyl-
4-(3-nitrophenyl)-,3-methyl 5-( 1-methylethyl) ester, also 
see U.S. Pat, No. 3,799,934); nifedipine (such as 3,5-
pyridinedicarboxylic acid,i,4-dihydro-2,6-dinicihyl-4-(2-
nitrophenyl)-, dimethyl ester, for example, PROCARDIA 
XLfi Extended Release Tablets available from Pfizer); dii-
tiazcm hydrochloride (such as 1 ,5-Benzothiazepin-4(5H)-
one,3-(acetyloxy)-5[2-(dimethylamirio)ethyl]-2,-3-clihydio-
2(4-methoxyphen.yl)-, rnormhydrochloricic, (4)-Cis., for 
example. TIAZACfi Capsules available from Forest); vera-
pamil hydrochloride (such as henzencacctronitrile, (alpha)-
[[3-[[2-(3,4-dimethoxyphenyl) ethyl]rnethyiarnino]propyl]-
3,4-dimethoxy-(alpha)-( 1-rnethylethyl) hydrochloride, for 
example, ISOPTINfi SR Tablets available from Knoll 
Labs)  teludipine hydrochloride (3,5-Pyridinedicarboxylic 
acid, 2-[(dimethylat:nino)methyl]4-[2-[(1E)-3-( 1,1 -dimeth-
ylethoxy)-3-oxo- I -propenyl ]phcnyl]- I ,4-dihy(fro-6-me-
thyl-, diethyl ester, monohydrochioride) CAS RN 108700-
03-4); helfosdil (Phosphonic acid, [2-’2-phenoxyethyl)- I ,3-
propanediyl]his-, tetrabutyl ester CAS RN 103486-79-9); 
fostedi) (Phosplionic acid, [[4-(2-henzothiazolyl)phenyl] 
methyl]-, diethyl ester CAS RN 75889-62-2). 

[0030j Cardiovascular agents of the present invention 
which also act as "anti-angina agents" are useful in the 
present invention. Angina includes those syrliptonis that 
occur when myocardial oxygen availability is insufficient, to 
meet myocardial oxygen demand. Non -limiting examples of 
these agents include: ranolazine (hydrochloridel-Pipera-
zineacetarnide, N-(2,6-dimethylphenyl)-4-[2-hydroxy-3-(2-
methoxyphenoxy)propyl]-, dihydrochloridc (’AS RN 
95635-56-6); hetaxolol hydrochloride 2-Propanol, 1-[4-[2 
(eyclopropylniethoxy)etby)]p lie noxy]-3-[(i-methyicthy-
l)amino]-, hydrochloride CAS RN 63659-19-8), huto-
prozine hydrochloride (Methanone, [4-[3(dihutylam ino)pro-
poxy]phcnyl](2-ettiyl-3-indolizinyl)-, rnorohydrochlortde 
CAS RN 62134-34-3); cinepazet maleatell -Pipe razineacetic 
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acid, 4-[ -oxo-3-(3,4,5-trimetboxypbenyl)-2.propenyl]-, 
ethyl ester, (2Z)-2-hulenedioatc (Li) (’AS RN 50679-07-7); 
tosil’en (llcnzcricsu]fonaniidc, 4-meihyl-N-[{{(IS)-1-me-
thvl-2-1)hcuy)ethyl]aminojcarhonyl]- (’AS RN 32295-184); 
verapamithydrochioride (Benzeneacctonitrile, .alpha.-[3-
[[2-(3,4-d.imethoxyphenyl)etbyl]rnethylamino]propyl]-3,4-
dimethoxy- .alpha.-( 1 -mctbylethyl)-, monohydrochioride 
CAS RN 152-114); molsidomine (1,2,3-Oxadiazolitim, 
5-Rethoxycarhonyl)amino]-3-(4-morpholinyl)-, inner salt 
CAS RN 25717-80-0); rartolazinc hydrochloride (1-Pipera-
zineacetamide, N-2,6-dirriethylphcnyl)4-[2-hydroxy-3-(2-
mcthoxyphenoxy)propyi]-, dihydrochioride CAS RN 
95635-56-6); tosifcu (Acnzenesuilotiamidc, 4-methyl -N-
[[[( IS)- I -rnethyl-2-phenylethyl}arnino ]carbon yl]_ CAS RN 
32295-184). 

[I$)311 "Coronary vasodilators" may act to reduce angina 
systems by increasing the oxygen supply to the heart. 
Coronary vasodilators useful in the present invention 
include, but are not limited to, diltiazeni hydrochloride (such 
as i,5-Bcnzothiazepin-4(5H)-one,3-(acetyloxy)-5[2-(djni-
cthylamino)ct1iyl]-2,-3-dibydro-24-meffloxyphenyl)-, 
monohydrochioride, (+)-cis, for example, TIAZACfi Cap-
sules available from Forest); isosorhide dinitrate (such as 
1 ,4:3,6-dianhydro-D-gliicitol 2,5-dinitrate, for example, 
ISOR()ILfi TITRADOSEfi Tablets available from Wyeth-
Aycrst); sosorhide mononitrate (such as 1,4:3,6-dianhydro-
D-glucitol,5-nitrate, an organic nitrate, for example, Isniofi 
Tablets available from Wyeth-Ayerst); nitroglycerin (such as 
2,3 propanelriol trinitrate, for example, NITROSTAI(O Tab-
lets available from Parke-Davis); verapamil hydrochloride 
(such as benzeneacetonitrile, ()-(a1pha)[3-[[2-(3,4 
dimethoxyphcnyl)cthyl]methylaniino]propyl]-3,4-
dimethoxy-(alpha)- (1 -rnethylethyl) hydrochloride, for 
example, COVERA HSfi Extended-Release Tablets avail-
able from Searle); chromonar (which may be prepared as 
disclosed in u_S. Pat. No. 3,282,938); clonitale (Annalen 
1870 155); droprenilaminc (which may he prepared as 
disclosed in German Patent No. 2,521,113); lidoflazine 
(which may he prepared as disclosed in U.S. Pat. No. 
3,267,104); prenylamine (which may he prepared as dis-
closed in U.S. Pat. No. 3,152,173); propatyl nitrate (which 
may be prepared as disclosed in French Patent No. 1,103, 
113); miofiaiinc hydrochloride (1-Piperazineacetamide, 
3-( aminocarhonyl)4-[4,4-bis(4-fluorophenyl)butyl]_N_(2,6_ 
diehlorophenyl)-, dihydrochloride (.’AS RN 83898-67-3); 
rnixidi ne (Benzenecthanamine, 3,4-dirnethoxy-N-( 1-me-
lhyl-2-pyrrolidinylidenc)- Pyrrolidine, 2-[(3,4-diuiethox-
yphcuethyl)immo]-1 -methyl-1 -Mcthyl-2-[ç,4-dirnethox-
yphenethyl)im ino]pyrrolidi ne CAS RN 27737-38-8); 
niolsidomine (1,2,3-Oxadiazolium, 5-[ethoxycarbony-
Damino]-3-(4-morpholinyl)-, inner salt CAS RN 25717-80-
(1); isosorbide rnononitrate (D-Glucitol, 1 ,4:3,6-dianhydro-, 
5 -nitrate CAS RN 16051-77-7); erythrityl tetranitrate (1,2, 
3,4 -Butanctet ml, tetranitraIe, (2R,3S)-rcl-(’AS RN 7297-
25-8); clonitralc(1,24’ropanediol, 3-chloro-, dinitrate (7(1, 
Sd, 9C1) CAS RN 2612-33-1); dipyridamole Ethanol, 2,2, 
2’,2"-[(,8 -di -1 -pipe rid inylpyrirnido[5,4-d]pyrimidine-2,6_ 
diyl)dinitrilo]tetrakis- CAS RN 58-32-2); nicorandil (CAS 
RN 6514146-0 3-); pyridinecarhoxamide (N-{2-nitrooxy) 
ethyl]-Nisoldipine3,5-Pyridinecliearboxylic acid, 1 ,4-dihy-
clro-2,6-dimelhyl-4-(2-nitrophenyl)-, methyl 2-rnethylpro-
pyl ester CAS RN 63675-72-9); nifedipine3,5-Pyridinedi-
carboxylic acid, i.,4-dihydro-2,6-dimethyl-4-(2 
nitrophenyl)-, dimethyl ester CAS RN 21829-25-4); 

6 
Apr. 10, 2003 

perhexiline maleate (Piperidine, 2-(2,2-dicyclohcxylethyl)-, 
(2Z)- 2-butenedio ate (1: 1) CAS RN 6724-53-4); oxprenolol 
hydrochloride2-Propanol, I -[(i-rnethylethyl)amino3-3-[2-
(2-propeny)oxy)phenoxy]-, hydrochloride CAS RN 6452-
73-9); pentrinitrol (1,3-Propanediol, 2,2-bis[(nitrooxy)rn-
ethyl], mononitratc (ester) CAS RN 1607-1.7-6); verapamil 
(Beuzeneace ton itrile, alpha .-[3-[[2-(3,4-dimetlioxyphcnyl) 
ethyl]methylarnino]propyl j-3,4-dirnc thoxy-  alpha -(1 -rneth-
ylethyl)- CAS RN 52-53-9). 

[0032] The term "diuretic" includes compounds that 
increase the excretion of salutes (mainly Na CI) and water. In 
general, the primary goal of diuretic therapy is to reduce 
extracellular fluid volume in order to lower blood pressure 
or rid the body of excess interstitial fluid (edema). Non-
limiting examples of diuretics which may he used within the 
scope of this invention include aithiazide (which may he 
prepared as disclosed in British Patent No. 902,658); ben-
zthiazide (which may be prepared as disclosed in U.S. Pat. 
No. 3,108,097); buthiazide (which may be prepared as 
disclosed in British Patent Nos. 861,367); chiorothiaxide 
(which may be prepared as disclosed in U.S. 2,809,194); 
spironolactone (CAS Number 52-01-7); and triamtercrte 
(CAS Number 396-01 -0). 

[0033] "Adrenergic stimulants" useful as cardiovascular 
agents in the present invention include, but are not limited 
to, guanfacinc hydrochloride (such as N-amidino-2-(2,6-
dichiorophenyl) acetarnicle hydrochloride, for example, 
TENEXfi Tablets available from Robins); methyldopa-by-
droehiorothiazide (such as levo-3-(3,4-dihy(Iroxvphenyl)-2-
methylalanine) combined with Hydroehlorothiaiicic (such as 
6-chloro-3,4-dihydro-211 -1,2,4-benznthiacliaziue-7- sul-
fonamide 1,1 -dioxide, for example, the combination as, for 
example, ALDORILfi Tablets available from Merck’); nieth-
yldopa-chiorothiazide (such as 6-chloro-211- 1, 2,4-hen-
zothiadiazine-7-sul fonarnide I,) -dioxide and meihyldopa as 
described above, for example, ALI)OCL()Rrfi Tablets 
available from Merck); clonidine hydrochloride (such as 
2-(2,6-dichlorophcnylamino)-2-imidazolinc hydrochloride 
and chlortlialidone (such as 2-ch1oro-5--hydroxy-3-oxo-
1-isoindolinyl) henzenesulforiamide), fur example, (’GM-
BIPRESfi Tablets available from lloehririger Iugelheim); 
clonicline hydrochloride (such as 2-(2,6-dichloropheny-
larnino)-2-imidazoline hydrochloride, for example, CA’IAP-
RESfi Tablets available from Boehringer Ingeiheim); cloni-
dine (1.11-Iinidazoi-2-aniine, N-(2,6-dichlorophenyl)4,S-
clihydro- CAS RN 4205-90-7). 

[0034] Generally, a total dosage of the above-described 
agents or medications can range from 1 to 3,000 mg/day, 
preferably from about I to 1,0(X) mg/day and more prefer. 
ably from about 1 to 200 mg/day in single or 24 divided 
doses. 

[0035] The cardiovascular agents useful for treating vas-
cular conditions are administered in a therapeutically effec-
tive amount to treat the specified condition, for example, in 
a daily close preferably ranging from about I. to about 30(X) 
mg per day, and more preferably about 5 to about 200 mg per 
day, given in a single dose or 24 divided closes. ’]’he exact 
dose, however, is determined by the attending clinician and 
is dependent on such factors as the potency of the compound 
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administered, the age, weight, condition and response of the 
patient. 

[0036] ’J’hc term "therapeutically effective amount" means 
that amount of a therapeutic agent of the composition, such 
as the cardiovascular agents, sterol absorption inhibitor(s) 
and other pharmacological or therapeutic agents described 
below, that will elicit a biological or medical response of a 
tissue, system, animal or mammal that is being sought by the 
administrator (such as a researcher, doctor or veterinarian) 
which includes alleviation of the symptoms of the condition 
or disease being treated and the prevention, slowing or 
halting of progression of the condition (for example a 
vascular condition as discussed above). 

[0037] As used herein, "combination therapy" or "thera-
peutic combination" means the administration of two or 
more different therapeutic agents, such as cardiovascular 
agent(s) and sterol absorption inhibitor(s), to prevent or treat 
a vascular condition, such as hype rlipidaeniia (for example 
atherosclerosis, hypercholesterolemia or si lost erolemia), 
stroke, diabetes, obesity and/or reduce the level of sterol(s) 
in the Plasma As used herein, "vascular" comprises cardio-
vascular, cerebrovascular and combinations thereof. Such 
administration includes coadministration of these therapeu-
tic agents in a substantially simultaneous manner, such as in 
a single tablet or capsule having a fixed ratio of active 
ingredients or in multiple, separate capsules for each thera-
peutic agent. Also, such administration includes use of each 
type of therapeutic agent in a sequential manner. In either 
ease, the treatment using the combination therapy will 
provide beneficial effects in treating the vascular condition 
and other conditions as discussed above. A potential advan-
tage of the combination therapy disclosed herein may he a 
reduction in the required amount of an individual therapeutic 
compound or the overall total amount of therapeutic com-
pounds that are effective in treating the vascular condition. 
By using a combination of therapeutic agents, the side 
effects of the individual compounds can be reduced as 
compared to a monotherapy, which can improve patient 
compliance. Also, therapeutic agents can he selected to 
provide a broader range of complimentary effects or coni-
plioientary modes of action. 

[0038] As discussed above, the compositions, pharmaceu-
tical compositions and therapeutic combinations of the 
present invention comprise one or more sternl absorption 
inhibitors, such as the substituted azetidinone sterol absorp-
tion inhibitors or substituted fi-lactam sterol absorption 
inhibitors discussed In detail below. As used herein, "sterol 
absorption inhibitor" means a compound capable of inhib-
iting the absorption of one or more sterols, including but not 
limited to cholesterol, phytosterols (such as sitosterol, 
campesterol, stigmasterol and avenosterol), 5(i-stanols 
(such as cholestanol, 5a-campestanol, 5(x-sitostanol), and 
mixtures thereof, when administered in a therapeutically 
effective (sterol absorption inhibiting) amount to a mammal 
or human. 

[0039] In a preferred embodiment, sterol absorption 
inhibitors useful in the compositions, therapeutic combina-
tions and methods of the present invention are represented 
by Formula (I) below: 
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(1) 

R R2 

Ar1 (C) ��Y-- 
(c,/ AP 

)t1 

XA 

[0040] or isomers of the compounds of Formula (I), or 
pharmaceutically acceptable salts or solvatcs of the com-
pounds of Formula (I) or of the isomers of the compounds 
of Formula (I), or prodrugs of the compounds of Formula (1) 
or of the isomers, salts or solvates of the compounds of 
Formula (I), wherein, in Formula (1) above: 

[00411 Ar1 and Ar2 are independently selected from 
the group consisting of aryl and R"-substituted aryl ; 

[0042] Ar3 is aryl or R3-substituted aryl; 

[0043] X, Y and Z are independently selected from 
the group consisting of �CII,---, ----Cil(lower 
alkyl)- and --C(dilower alkyl)-; 

[9044] R1 and R2 are independently selected from the 
group consisting of �OR, ---O(CO)R", 
--O(CO)OR’ and --O((.,’O)NR1’R’; 

[0045] R1 and W are independently selected from the 
group consisting of hydrogen, lower alkyl and aryl; 

[0046] dl 15 0 or 1; r is U or 1; m, n and p are 
independently selected from 0, 1, 2, 3 or 4; provided 
that at least one of q and r is 1, and the sum of in, n, 
p, q and r is 1, 2, 3, 4, 5 or 6; and provided that when 
P is 0 and r is I, the sum of m, ri and 11 is .1, 2, 3, 4 
or 5,-;

[0047][0047] R4 is 1-5 substituents independently selected 
from the group consisting of lower alkyl, ----OR", 
�O(CO)R1, �O(CO)R", ()((TH,),OR", 
�---O((’0)NR"R7, -� �NR 6R7,  

�NR(c O)OR> �NR(( (J)NR7R’ �NR"S() R 
�COOR6, �CONRR7, --COR", ---SO,NR1R7, 
s(0)0,W, --O((’l-12),10--COOR",  
CONR1R7, -(lower alkylene)COOR", Cl-1--- 
COOR’, ----CF3. ----CN, ---NO, and halogen; 

[0048] R5 is I -S substituents independently selected 
from the group consisting of --OR", --O(CO)R", 
--O((-’O)0R9, --O(0l2)15(.)R, --0((_.’0)NR6R7, 
�NR1R7--��NR’(C0)R7, 

��NR9((’C))NR7R8, ---�NR" SO,R’, �C()OR’, 
�CONR"R7, OR6,SC)NR’R7, S(0),,2R’3, 

�O(Cl 12)10�--COOR", --O(CI l,) IQCONRhR, 
-(lower alkylene)COOR and �Cl l=Cil--
COOR1; 

EM 

[9049] R, R7 and R1 are independently selected from 
the group consisting of hydrogen, lower alkyl, aryl 
and aryl -substituted lower alkyl; and 
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[0050] .R° is lower alkyl, aryl or aryl -substituted 
lower alkyl. 

[0051] Preferably, R4 is 1-3 independently selected sub-
stituents, and ll is preferably 1-3 independently selected 
suhstituetits 

[0052] As used herein, the term "alkyl" or "lower alkyl" 
means straight or branched alkyl chains having from 1 to 6 
carbon atoms and "alkoxy" means alkoxy groups having I 
to 6 carbon atoms. Non -limiting examples of lower alkyl 
groups include, for example, methyl, ethyl, propyl, and butyl 
groups-

[0053]
roups-[0053]
 "Alkeny]" means straight or branched carbon 

chains having one or more double bonds in the chain, 
conjugated or unconjugated. Similarly, "alkyny.l" means 
straight or branched carbon chains having one or more triple 
bonds in the chain. Where an alkyl, alkenyl or alkyriyl chain 
joins two other variables and is therefore bivalent, the terms 
aikylene, alkenylene and alkynylene are used. 

[0054] "Cycloalkyl" means a saturated carbon ring of 3 to 
6 carbon atoms, while "cycloalkylene" refers to a corre-
sponding bivalent ring, wherein the points of attachment to 
oilier groups include all positional isomers. 

[0055] "llalogeno" refers to fluorine, chlorine, bromine or 
iodine radicals. 

[0056] ".Aryl" means phenyl, naphthyl, indenyl, tctrahy-
dronaphthyl or indanyl. 

[0057] "Phenylenc" means a bivalent phenyl group, 
including ortho, meta and para-substitution. 

[0058] The statements wherein, for example, R, R’, R2 and 
are said to be independently selected from a group of 

substituenis, mean that R, R1, R2 and R are independently 
selected, but also that where an R, R’, R2 and R variable 
occurs more than once in a molecule, each occurrence is 
independently selected (e.g,, if R is �OR’, wherein R is 
hydrogen, K2 can be �OR’’ wherein R’ is lower alkyl). 
Those skilled in the art will recognize that the size and 
nature of the substituent(s) will affect the number of sub-
stituents that can be present. 

[0059] Compounds of the invention have at least one 
-asymmetrical carbon atom and therefore all isomers, includ-
ing enantiomcrs, stercoisomers, rotaiTters, tautomers and 
raccniatcs of the compounds of Formulae (I -XI) (where they 
exist) are contemplated as being part of this invention. The 
invention includes d and 1 isomers in both pure form and in 
admixture, including racemic mixtures. isomers can be 
prepared using conventional techniques, either by reacting 
optically pure or optically enriched starting materials or by 
separating isomers of a compound of the Formulae I -XI. 
Isomers may also include geometric isomers, e.g., when a 
double bond is present. 

[0060] fhose skilled in the art will appreciate that for 
some of the compounds of the Formulas i-XI, one isomer 
will show greater pharmacological activity than other iso-
wers. 

[0061] Compounds of the invention with an amino group 
can form pharmaceutically acceptable salts with organic and 
inorganic acids. Eixamples of suitable acids for salt forma-
tion are hydrochloric, sulfuric, phosphoric, acetic, citric, 
oxalic, malonic, salicylic, malic, fumaric, succinie, ascorbic, 
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maleic, mcthanesulfonic and other mineral and carboxylic 
acids well known to those in the art. The salt is prepared by 
contacting the tree base form with a sufficient amount of the 
desired acid to produce a salt The free base form may be 
regenerated by treating the salt with a suitable dilute aque-
ous base solution such as dilute aqueous sodium bicarbon-
ate. The free base form differs from its respective salt form 
somewhat in certain physical properties, such as solubility in 
polar solvents, but the salt is otherwise equivalent to its 
respective free base forms for purposes of the invention. 

[0062] Certain compounds of the invention are acidic 
those compounds which possess a carboxyl group). 

These compounds form pharmaceutically acceptable salts 
with inorganic and organic bases. Examples ofsuch salts are 
the sodium, potassium, calcinni, aluminum, gold and silver 
salts. Also included are salts formed with pharmaceutically 
acceptable amines such as ammonia, alkyl amines, hydroxy-
alkylamines, N-methylglucamine and the like. 

[0063] As used herein, "solvate" means a molecular or 
ionic complex of molecules or urns of solvent with those of 
solute (for example, one or more compounds of Formulae 
l -XI, isomers of the compounds of Formulae I-XI, or 
prodrugs of the compounds of Formulae I-XI). Non-limiting 
examples of useful solvents include polar, protic solvents 
such as water and/or alcohols (fir example methanol). 

[0064] As used herein, "prodrug" means compounds that 
are drug precursors which, following administration to a 
patient, release the drug in vivo via some chemical or 
physiological process (e.g., a prodrug on being brought to 
the physiological p1-I or through enzyme action is converted 
to the desired drug form). 

[0065] Preferred compounds of Formula (I) are those in 
which Ar’ 

is phenyl or R4 -substituted phenyl, more prefer-
ably (4-R‘)-substituted pheoyl. Ar’ is preferably phenyl or 
R4-substitutecl phenyl, more preferably (4R’)substitutcd 
phcnyl. Ar’ is preferably R’ -substituted phenyl, more pref-
erably (4-R)-substituted phenyl. When Arl is (4-R1)-sub-
stituted phenyl, K" is preferably a halogen. When Ar2 and 
Ar are K4- and R5 -substituted phenyl, respectively, K4 is 
preferably halogen or �OR’ and K’ is preferably --OR", 
wherein R  is lower alkyl or hydrogen. Especially preferred 
arc compounds wherein each of Ar’ and Ar2 is 4-iluorophe-
nyJ and Ar3 is 4-hydroxyphenyl or 4-methoxyphenyl. 

[0066] X, Y and Z are each prelcrably ----UI2---. K’ and 
K are each preferably hydrogen. R’ and K2 arc preferably 
-’-OR wherein K’ is hydrogen, or a group readily metabo-
lizable to a hydroxyl (such as  
and �O(CO)NR’R7, defined above). 

[0067] The suol of tn, n, p, q and r is preferably 2, 3 or 4, 
more preferably 3. Preferred are compounds wherein m, n 
and r are each zero, q is I and p is 2. 

[0068] Also preferred are compounds of Formula (I) in 
which p, q and n are each zero, r is I and in is 2 or 3 More 
preferred are compounds where-in in, n and r are each zero, 
q is 1, p is 2, Z is �CU,,� and R is �OR’, especially when 
R’ is hydrogen. 

[0069] Also more preferred are compounds of Formula (I) 
whcreinp,qandni are each zero, r is 1, iii is2, .X is ---C112----
and R2 is �OR’, especially when K" is hydrogen. 
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[0070] Another group of preferred compounds of Formula 
(1) is that in which Ar1 is phenyl or W4-substituted phenyl, 
Ar1 is phenyl or R’ -substituted phenyl and Ar3 is R5-srthsti-
toted phenyl. Also preferred are compounds in which Ar1 is 
phciyl or R5 -substituted phenyl, Ar is phenyl or R4-sub-
stittitcd phenyl. Ar3 is R5 -substituted phenyl, and the sum of 
In, n, p, q and r is 2, 3 or 4, more preferably 3. More 
preferred are compounds wherein Ar3 is phenyl or 
-substituted phenyl, Ar2 is phenyl or R4suhstit.utecl phenyl, 
Ar is 11 -substituted phenyl, and wherein to, n and rare each 
zero, q is 1 and p is 2, or wherein p, q and n are each zero, 
risi and mis2or3. 

[0071] In a preferred embodiment, a sterol inhibitor of 
Formula (1) useful in the compositions, therapeutic combi-
nations and methods of the present invention is represented 
by Formula (H) (ezetimihe) below: 

HE 

[0072] or pharmaceutically acceptable salts or solvates of 
the compounds of Formula (II), or prodrugs of the com-
pound of Formula (II) or of the salts or solvates of the 
compound of Formula (Il) 

[Wi731 Compounds of Formula I can be prepared by a 
variety of methods well known to those skilled in the art, for 
example such as are disclosed in U.S. Pat. Nos. 5,631,365, 
5,767,115, 5,846,966, 6,207,822, U.S. Provisional Patent 
Application No. 60/279,288 filed Mar. 28, 2001 and PCT 
Patent Application W() 93/02048, each of which is incor-
porated herein by reference, and in the Example below. For 
example, suitable compounds of Formula I can be prepared 
by a method comprising the steps of: 

[0074] (a) treating with a strong base a lactonc of the 
hirmla A or 13: 

A 

?4?O 0 
(CRR’)0 

xn, 
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-con iinucd 

K2 R3 
\/ 

7 

*0 

rn () 

[0075] wherein Wand R2 are R and R2, respectively, or arc 
suitably protected hydroxy groups; Arlo is Ar1, a suitably 
protected hydroxy-substituted aryl or a suitably protected 
amino-substituted aryl; and the remaining variables are as 
defined above for Formula I, provided that in laciune of’ 
tormula B, when ii and r are each zero, P 15 1-4; 

[0076] (h) reacting the product of step (a) with an 
inline of the formula 

[0077] wherein Ar2° is Ar2, a suitably protected hydroxy-
substituted aryl or a suitably protected an-lino-substituted 
aryl; and Ar3° is AO, a suitably protected hydroxy-substi-
toted aryl or a suitably protected amino-substituted aryl; 

[0078] c) quenching the reaction with an acid,-

[0079)
cid;[9079]

 cI) optionally removing the protecting groups 
from R, 112’, Ar’°, Ar2° and Ar3(’, when present; and 

[0080] e) optionally fimnclionalizing hydroxy or 
amino substituents at R, R°, Ar1. Ar2 and Ar1. 

[0081] Using the lactones shown above, compounds of 
Formula IA and Ill are obtained as follows: 

A 30 

- 

1 
N 

Ar20 " 
(CR’J:11)q 

XW 
Ar1° 

A 

R (iji 

ArX (C) YC7 AP 

13 

 rA 
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[9082] wherein the variables are as defined above; and 

R2 R3 

,(C), ___ 
Al

+*0_  Ar20 

Ar 

CII 

Ar’Xm C�Yr--- (C),_ 

R1 R3 

.2 1130

[9083] wherein the variables are as defined above 

[0084] Alternative sterol absorption inhibitors useful in 
the compositions, therapeutic combinations and methods of 
the present invention arc represented by Formula (111) 
below: 

[0085] or isomers of the compounds of Formula (III), or 
pharmaceutically acceptable salts or solvates of the coin-
pounds of Uormula (111) or of the isomers of the compounds 
of Formula (III), or prodrugs of the compounds of Formula 
(Ill) or of the isomers, salts or solvates of the compounds of 
J’ormula (Ill), wherein, in Formula (Ill) above: 

[0086] Ar’ is R3 -substituted aryl; 

[0087] Ar2 is R"-substituted. aryl; 

[0088] Ar3 is R5 -substituted aryl; 

[0089] Y and Z are independently selected from the 
group consisting of �CI �CIt(lowcr alkyl) -
and --C(dilower alkyl)-; 

[0090] A is selected from �0�, --S�, �S(0)�
or 

[0091] R1 is selected from the group consisting of 
--OR°, �..O(CO)R’, �0(CO)0R9 and 

0((’0)NR6R7; R2 is selected from the group con-
sisting of hydrogen, lower alkyl and aryl; or R and 
R2 together are ’=0; 

[0092] q is 1, 2 or 3; 

[0093] p is 0, 1,2, 3 or 4; 

[00941 R is 1-3 substituents independently selected 
from the group consisting of 0Re, .......O(C0)R", 
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�0(C(.))0R9, ---0(CH2)150R9, .._. 

�NRR7, �NR((’o)R7, �NR6(C0)0R’, 
NR6((’0)NR7R5, ---NR6S02-10wer alky), 

---NR6SO2-aryl, �C(i)NR6 R7, �COR", 
.�SC)2NR"R7, S(0),2-alkyl, S(0),,2-aryl, 
--0(CH2),,0�COOR°, �0(C1 12)1 JC0NRR7 

o-halogeno, in-halogeno, o-lower alkyl, in-lower 
alkyl, -(lower alky]ene)�00() R", and 
�CH=Cl lC00Re; 

[0095] R3 and R4 are independently 1-3 substituents 
independently selected from the group consisting of 
R5, hydrogen, p -lower alkyl, aryl, �NO2, ---Cl3 and 
p-halogcno; 

[0096] R", R7 and R5 are independently selected from 
the group consisting of hydrogen, lower alkyl, aryl 
and aryl -substituted lower alkyl; and R is lower 
alkyl, aryl or aryi-substituted lower alkyl. 

[0097] Preferred compounds of Vormula I include those in 
which Ar’ is R3 -substituted phenyl, especially (4-R)-sub-
stituted phenyl. Ar2 is preferably R4-substituted phenyl, 
especially (4-R4)-substituied phenyl. Ar3 is preferably 
R5 -substituted phenyl, especially (4-R)-substituted phenyl -
Mono-substitution of each of Ar’, Ar2 and Ar3 is preferred-

[0098] Y and Z are each preferably ›CI L, R2 is pref-
erably hydrogen. R1 is preferably ›--OR6 wherein R" is 
hydrogen, or a group readily metabolizable to a hydroxyl 
(such as �0(C0)R6, �0(C0)0R9 and �C)(C0)NR"R7,  

defined above). Also preferred are compounds wherein R’ 
and R2 together are =0. 

[0099] The sum of q and p is preferably I or 2, more 
preferably 1. Preferred are compounds wherein p is zero and 
q is 1. More preferred are compounds wherein p is zero, q 
is 1, Y is �CH2-- and R1 is �OR", especially when R’ is 
hydrogen. 

[0100] Another group of preferred compounds is that in 
which Ar’ is R"’-substituted phenyl, Ar2 is R4 -substituted 
phenyl and Ar3 is R5-substituied phenyl. 

[0101] Also preferred are compounds wherein Ar’ is 
R’-substituted phenyl, Ar2 is R’ -substituted phenyl, Ar’ is 
R5 -substituted phenyl, and the sum of p and q is I or 2, 
especially 1. More prcthrred lire compounds wherein Ar’ is 
R3-substituted phenyl, Ar2 is R’-substituted phenyl, Ar3 is 
R’-substituted phenyl, p is zero and q is IT. 

[0102] A is preferably �0---. 

10103] R3 is preferably --CO0i’, �CONR6R’ 
�COR1, �SO2NR"R7, S(0)32 -alkyl, S(0)2-arvl, NO2 or 
halogeno. A more preferred definition for R3 is halogeno, 
especially fluoro or chloro. 

[0104] R4 is preferably hydrogen, lower alkyl, ORe, 
�O(CO)R6, �0(C0)0R", �O(C0)NR"R7,� rTReR7 

COR or halogeno, wherein R’ and R7 are preferably inde-
pendently hydrogen or lower alkyl, and R9 is preferably 
lower alkyl. A more preferred definition for R4 is hydrogen 
or halogeno, especially Iiuoro or chioro. 

[0105] R5 is preferably ----OR", �0(C0)R, 
�O(C0)0R6, --O((’f.))NRR’ NR"R ,-(lower alky-
lene)�COOR or �CH=--C11----000R’ , wherein ,R3 and 
R are preferably independently hydrogen or lower alkyl, and 
R9 is preferably lower alkyl. A more preferred definition for 
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R‘ is --OR’, -(lower alkv1enc)�COO1.6  or �CHCH�
COOR6, wherein R6 is preferably hydrogen or lower alkyl. 

(9196] Methods for making compounds of Formula 11! are 
well 1nown to those skilled in the art. Non-limiting 
examples of suitable methods are disclosed in U.S. Pat. No. 
5.688,990, which is incorporated herein by reference. 

[0107] In another embodiment, sterol absorption inhibi-
tors useful in the compositions, therapeutic combinations 
and methods of the present invention are represented by 
Formula (IV): 

(IV) 

Ar-R--

[0108] or isomers of the compounds of Formula (IV), or 
pharmaceutically acceptable salts or solvates of the com-
pounds of Formula (IV) or of the isomers of the compounds 
of Formula (IV), or prodrugs of the compounds of Formula 
(IV) or of the isomers, salts or solvales of the compounds of 
Formula (IV), wherein, in Formula (IV) above: 
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[0119] R is selected from: 

I I 
�CII-----, -C(C21-C6 a1k’I), CP-�. 

[0120] R and R’ are independently selected from the 
group consisting of --CH---, --C]l(C,-C  alkyl)-, 
�C(di-(C1-C,,) alkyl), ---CU=’ClI-- and --.qC-
00 alkyl)=C1-1---; or R together with an adjacent 
R" , or R3 together with an adjacent R7, form a 
--Cl-l’C11� or a --Cfl’C(C3-00 alkyl)- group; 

[9121] a and h are independently 0, 1, 2 or 3, pro-
vided both are not zero; provided that when Rr is 
�Cl1CH�� or --(-’(C1-C aIkylCl1�, a is I; 
provided that when Il is �C’H=CFI---- or ---(’(C1- 
C alkyl)=C1-{�, b is 1; provided that when a is ’2 
or 3, the R6’s can be the same or different; and 
provided that when h is 2 or 3, the R7’s can be die 
same or different; 

[0122] and when Q is a bond, R’ also can he selected 
from: 

[9109] A is selected from the group consisting of R2-sub- RIO 

stituted heterocyeloalkyl, It’-substituted heteroaryl, R2-suh- I 
stituted beuzof used heterocycloalkyl, and R2-substitu1ed MY1,�C4 X(cY(C),z or 

bcnzotused hetcroaryl; R13 it’ 
[0110] Ar’ is aryl or R3 -substituted aryl; 

[0111] Ar2 is aryl or R1-suhstituted aryl; 

[0112] Q is a bond or, with the 3-position ring carbon 
of the azetidinonie, forms the spiro group 

[0.113] and 

[01.14] R1 is selected from the group consisting of: 

[0115] _�(C’JJ2)q, wherein q is 2-6, provided that 
When Q forms a spiro ring, q can also be zero or 

[0116] �(C}L)--G�(ClL),--, wherein (; is 
---0---, �C(0)---, phenylene, �NR8� or 

e is 0-5 and r is 0-5, provided that the 
sum of e and r is 1-6; 

[0117] alkenylene)-; and 

fZ 

�X3� 

[0123] where M is �0�, ------S�. �S(0)--- or 

[0124] X, Y and Z are independently selected from 
the group consisting of ---012---, --Ci l(C,_Cr, 
alkyl)- and ----C(di-(( T, -00) alkyl),-

[0125]
lkyl);[0125]

 R’° and R’2 are independently selected from 
the group consisting of �OR’’, --O(C0)R"’�O(CO)OR

 and --(I)(C0)NR1 4R 1; 

[0126] R2’ and R are independently selected from 
the group consisting of hydrogen, (C,-C,,)alkyl and 
aryl; or R’° and k1’ together are -"=0, or Fl and R’3 
together are 

[0127] d is .1,2 or 3; 

[0128] Ii is 0,1,2, 3 or 4; 

[0129] s is 0 or 1; t 
is 

0 or 1; ni, n and p are 
independently 0-4; provided that at least one of Sand 

is 1, and the sum of nn, n, p, s and t is 1-6; provided 
that when P is 0 and I is 1, the sum of in, s and n is 
1-5; and provided that when p isO and s is 1, the sum 
Of m, t and n is 1-5; 

[0118] �(Cl I2),=..-V�(CU2)---, wherein V is 
eyeloalkylene, f is 1-5 and g is 0-5, provided 

that the sum of f and g is 1-6; 
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[0130] v is 0 or .1; 

[9131] j and k are independently 1-5, provided that 
the sum of’ j, k and v is 1-5; 

[0132] R2 is 1-3 substituents on the ring carbon atoms 
selected from the group consisting of hydrogen, 
(C1-C10)alkyl, (C,-C10)alkcnyl, (C,-C1)alkyny1, 
(C3-C)cycloalkyl, (C3 -C )cycloalkenyl, R"-substi-
tuted aryl, R"-substituted benzyl, R17 substituted 
henzyloxy, R17-substitutcd aryloxy, halogeno, 
�NR R1’7 , NR’R7((’1-C 

C, alkylene)-, 
NR’4R 5(’(0)(C1 -C(, alkylene)-, --NIIC(0)R , OH, 
(-C alkoxy, - --OC(0)R’’, ---C()R14 , hydroxy(C1-

(’0)alkyl, ((_.’1-(.6)a1koxy(1-C)alky1, NO2, 

�S(0)(12 R 16 , �SO,NR4R’5 and �(C1 -C alky-
lene)COOR"; when R2 is a substitue of on a hetero-
cycloalkyl ring, R2 is as defined, or is =0 or 

[0133] and, where R2 is a substituent on a substitutable 
ring nitrogen, it is hydrogen, (C1-C)alkyl, aryl, (C1-

C1,)alkoxy, aryloxy, (C1 -ç)alkylcarhonyi, arylcarbonyl, 
hydroxy,0C0NR18R18, 

(C112)0-,l 

I 

0l34] wherein J is �0�, �NJ I�, �NR15--- or 
.  

[0135] R3 and W1 are independently selected from the 
group consisting of 1-3 sabstituents independently 
selected from the group Consisting of (C1 -C)aikyl, 
�OR11, �O(C0)R’4 , �O(CO)0R1 I,, 

OR" , �C)(CO)NR1’1R 
__NRh(CO)OR 

__NR’4(CO)NRL5RJ9 , �NR’SC)2R , �COOR1, 

�CONR"R5 , �COR4, �SC)2NRR’1 , S(0). 
>�(’OOR �O(CIL,)110 

CC)NR ’R’ h, �(C C’a alkylene) �COOR , 

CH-’Cll---�C(i)OR14, -----CT3, ---CN, �NC), and 
halogen; 

[0.136] R5 is hydrogen, (C1-C)alkyl, aryl (C1-

(()a1kyl, �C( O)R’4 or �COOR1 ; 

[0137] R9 and R17 are independently 1-3 groups inde-
pendently selected frorn the group consisting of 
hydrogen, (C1-C6)alkyl. (C1-C6)alkoxy, �CC OH, 
NO,, �NR’R15 , OH and halogeno; 

[0138] R14 and R15 are independently selected from 
the group consisting of hydrogen, (C1-C6)alky1, aryl 
and aryl-substituted (C1-C6)alkyl; 

[0139] R11 is ((’,-(’,)alkyl, aryl Or R‘-substituted 
aryl; 
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[0149] R15 is hydrogen or (C1-C1)aIkyl; and 

[0141] R19 is hydrogen, hydroxy or (C1-C)a1koxy. 

[0142] As used in Formula (IV) above, A" is preferably 
an R2 -substituted, 6-membered heterocycloalkyl ring con-
taining I or 2 nitrogen atoms. Preferred heterocycloalkyl 
rings are piperidinyl, piperazinyl and morpholinyl groups. 
The ring "A" is preferably joined to the phenyl ring through 
a ring nitrogen. Preferred R2 suhslituents are hydrogen and 
lower alkyl. R’9 is preferably hydrogen, 

[0143] AT is preferably phenyl or R‘ -phenyl, especially 
(4-114) -substituted phenyl. Preferred definitions of R’  are 
lower alkoy, especially inethoxy, and halogeno, especially 
flioro, 

[0144] Ar1 is preferably phenyl or R’ -substituted phenyl, 
especially (4-113 )-substituted phenyl. 

[0145] There are several preferred definitions for the 
�R’�Q� combination of variables: 

[0146] Q is a bond and R’ is lower alkylene, prefer-
ably propylene; 

[0147] Q is a spiro group as defined above, wherein 
preferably gh and W’ are each ethylene and R5 is 

�cl-I� 01 �0(011)----

[0148] Q is a bond and R’ is 

[0149] wherein the variables are chosen such that R is 
�O�CH,--CH(OH)--; 

[0150] Q is a bond and R is 

R’0 

R13 R’1 

[0151] wherein the variables are chosen such that R1 is 
�CI I(O1l)�(CII,)--; and 

[0152] Q is a bond and R1 is 

RAO 

�X-0C’)--Yi---S(0)o.2-----
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[0i53] wherein the variables are chosen such that R1 is 
--Cl 1(01 1)--Cl I2-S(0)2--. 

[0154] Methods for making compounds of Formula IV are 
well known to those skilled in the art. Non -limiting 
examples of suitable methods are disclosed in U.S. Pat. No. 
5,656,624, which is incorporated herein by reference. 

[0155] In another embodiment, sterol absorption inhihi-
tors useful in the compositions, therapeutic combinations 
and methods of the present invention are represented by 
Formula (V): 

R 
(V) 

� 

Ar’.S(0) At’ 

[0156] or isomers of the compounds of Formula (V), or 
pharmaceutically acceptable salts or solvates of the com-
pounds of Formula (V) or of the isomers of the compounds 
of Formula (V), or prodnigs of the compounds of Formula 
(V) or of the isomers, salts or solvates of the compounds of 
Formula (V), wherein, in Formula (V) above: 

[0157] Ar’ is aryl, R’° -substituted aryl or heteroaryl; 

[0158] Ar2 is aryl or R4-substituted aryl; 

[0159] Ar’ is aryl or R_subslituted aryl; 

[0160] X and Y are independently selected from the 
group consisting of ›-,CH,›-, ..CH(lower alkyl) -
and -C(dilower alkyl)-; 

[0161] R is -OR, -O(CO)R°, -O(CO)OR° or 
-0((’O)NR R7 ; R’ is hydrogen, lower alkyl or aryl; 
or R and R’ together are 

[0162] q is 0 or I; 

[0 1631 r is 0, 1 or 2; 

[0164] m and n are independently 0, 1, 2, 3, 4 or 5; 
provided that the sum of in, n and q is 1,2,3, 4 or 5; 

[0165] R21 is 1-5 substituents independently selected 
from the group consisting of lower alkyl, --OR’, 
-O(CO)R’5, -0(C0)0R6, �-�--O(CH-),,0R6 

-...0((’O)NR6R7, -NR6R’, -NR’(CO)R’, 
-_NR"(CO)oR9, --,NR°(C0)NR6R’, --NR6 

SO.,R9, ......COOR6 , --C()NR6R’. -C()R6, 

-NR6R’ S(0) 2R9 -O(( II), ,,,-COOR 
--(.I)(CH2),,0(T()NR"R7 -(lower alkytene)(O0R’ 
and  

[0166] R’ is 1-5 substituents independently selected 
from the group consisting of -OR 6, -O((_.’1O)R6, 
-O(CO)0R9, .-O(CH9)J-50R°, -O(CO)NR6R’ 

-NR 6(CO)R, -NR6(C0)0R9, 

-NR ((X))NR6R’ , --NR6 SO2R>, -COOR4, 

--CONR’R --C()R6, __,S02NR6R7 , 
--0((’l 1) 0-COOR6, -O(CH2),.10C0NR6R7 

(il,, ---(’N, -NO2, halogen. 

[0167] -(lower alkyleiie)COOR6 and -CHCH--
(.’00R6; 

[0168] R6, R7 and R6 are independently selected from 
the group consisting of hydrogen, lower alkyl, aryl 
and aryl-substituted lower alkyl; 

[0169] R9 is lower alkyl, aryl or aryl -substituted 
lower alkyl; and 

[0170] k" is 1-5 substituents independently selected 
from the gyoup consisting of lower alkyl, -0116, 
-O((’O)R , -0(C0)0R9, -O(Cl-12) 
-O((’())Nk6R7, -N R6R7, -N R6(CO)R7, 

-NR6(CO)0R9,--NR6(CO)NR’R8,--NR6SO2R9, 

---COOR’, --CONR6R’ , -COR6, -SO2NR6R7, 

-S(0) ’R9 , ---0(C’l-I.,),. ,,--CO()R’ 
-O(CI [,),.,0C(.)NR6R’, 

[0171] -CF,, -CN, --NO2 and halogen. 

[0172] Within the scope of Formula V, there are included 
two preferred structures. In Formula VA, q is zero and the 
remaining variables are as defined above, and in Formula 
VB, q is 1 and the remaining variables are as defined above: 

X,,, 5(0), At’ 

Ar’ ’y 

C) 
VB 

R 

OAr’ 

[0173] R4, R’ and R’° are each preferably 1-3 inde-
pendently selected substituents as set forth above. 
Preferred are compounds of Formula (V) wherein 
Ar is phenyl, R"-substituted phenyl or thicnyl, 
especially (4-11")-substituted phenyl or thienyl. Ar 
is preferably R’ -substituted phenyl, especially (4-
W’ )-substituted phenyl. Ar’ is prc6.rally phenyl or 
R5 -substituted plienyl, especially (4-R’ )-substituted 
phenyl. When Ar’ is R’°-substitutcd phenyl, R’° is 
preferably hal.ogeno, especially Iluoro. When Ar2 is 
R"-substituted phenyl, R’ is preferably --OR6 espe-
cially wherein R6 is hydrogen or lower alkyl When 
Ar" is R’-substituted phenyl, R’ is preferably halo-
geno, especially fluoro. Especially preferred are 
compounds of Formula (V) wherein Ar’ is phenyl, 
4-fluorophenyl or i.hienyl, Ar2 is 4-(alkoxy or 
hydroxy)phenyl, and Ar’ is phenyl or 4-Iluorophe-
nyl. 

[0174] X and Y are each preferably -CI I2. The sum of 
m, n and q is preferably 2, 3 or 4, more preferably 2. When 
q is 1, n is preferably 1 to 5. 

[0175] Preferences for X, Y, Ar’, Ar2 and Ar’ are the same 
in each of Forniulae (VA) and (VB). 
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[0176] In compounds of Formula (VA, the sum of m and 
n is preferably 2, 3 or 4, more preferably 2. Also preferred 
are compounds wherein the surn of m and n is 2, and r is 0 
or I - 

[0177] In compounds of Formula (VU), the sum of mn and 
n is preferably 1, 2 or 3, more preferably I Especially 
preferred are compounds wherein m is zero and n is 1. R1 is 
preferably hydrogen and R is preferably ---ORb wherein R’ 
is hydrogen, or a group readily metabolizable to a hydroxyl 
(such as -O(CO)k6, ›O(CO)OR" and -O(CO)NR0R7. 

defined above), or R and R’ together form a O group. 

[0.1.78] Methods for making compounds of Formula V are 
well known to those skilled in the art.. Non-limiting 
examples of suitable methods are disclosed in U.S. Pal. No. 
5,624,920, which is incorporated herein by reference. 

[0.179] In another embodiment, sterol absorption inhibi-
tors useful in the compositions, therapeutic combinations 
and methods of the present invention are represented by 
Formula (Vi): 

(VI) 

K 
Ri-(R-v 

A’0

 
: 

 

20 

( 

R21 

[0180] or isomers of the compounds of Formula (VI), or 
pharmaceutically acceptable salts or solvates of the com-
pounds of Formula (VI) or of the isomers of the compounds 
of Formula (Vi), or prodrugs of the compounds of Formula 
(VI) or of the isomers, salts or solvates of the compounds of 
Formula (VI), wherein: 

0 [0181] R, is 

I I I 
-(,FT-, ’C’(lower Ikyl)- , 

I I 
-c(OII)-------. 

[0182] R. and R3 are independently selected from the 
group consisting of: 

[0183] .....-Cl-I,--, ---CH(lower alkyl)-, ---C(di-lower 
alkyl)-, -CHC14--- and ---C(lower 
alkyl)=C}l-; or R1 together with an adjacent R-,, or 
R) together with an adjacent R, form a 
-CHCl I-- or a -Cl l=C(lower alkyl)- group; 

[0184] u and v are independently 0. 1. 2 or 3, pro-
vided both are riot zero; provided that when R is 
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-CHCH-- or -C(lowcr alkyl)=CH-, v is I; 
provided that when R, is--CH=Ci-1---or--C(lower 
alkyl)’CH-, u is 1; provided that when v is 2 or 3, 
the R9’s can he the same or different; and provided 
that when u is 2 or 3, the R3’s can be the same or 
different; 

[0185] R4 is selected from 13-.... 
wherein in is 0, .1, 2, 3,4 or 5; B__(CIl)q-_, wherein 
q is 0, 1, 2, 3, 4, 5 or 6; 
wherein Z is -0--, ---C(0)--, phenylene, 

or --.S(0)0.., e is 0, I, 2, 3. 4 or 5 and 
r is 0, 1, 2, 3, 4 or 5, provided that the sum of e and 
r is 0, 1, 2, 3, 4,5 or 6; B-(C.-00 alkenylene)-; 
B -(c -ç alkadicnylcne)-;  13-CI1,)1--Z--(C,-C6 
alkenylene)-, wherein Z is as delined above, and 
wherein t is 0, 1, 2 or 3, provided that the sum of 
and the number of carbon atoms in the alkcnyleuc 
chain is 2, 3, 4, 5 or 6; 13-(CH2)---V-- (CH),--, 
wherein V is C3-00 cycloalkylene, I is 1, 2, 3, 4 or 5 
and g is 0, 1, 2, 3, 4 or 5, provided that the sum of 
f and g is 1, 2, 3, 4, 5 or 6; B-(CIL)1----V.... 
alkenylene)- or B-(C,-C6 alkenylcne)-V--.. 
(CH,)1-, wherein V and t are as defined above, 
provided that the sum of t and the number of carbon 
atoms in the alkcnylene chain is 2, 3, 4, 5 or 6; 

wherein Z 
and V are as defined above and a, b and ci are 
independently 0, 1, 2, 3, 4, 5 or 6, provided that the 
sum of a, b and d is 0, 1, 2, 3, 4, 5 or 6; or 
T-(Cfl3),----, wherein I is cycloalkyi of 3-6 carbon 
atoms and s is 0, 1, 2, 3, 4, 5 or 6; or 

[0186] R0 and K,1 together form the group 

[0187] B is selected from indanyl, indenyl, naphthyl, 
tctrahydronaphthyl, heteroaryl or W-substituted heteroaryl, 
wherein heteroaryl is selected from the group consisting of 
pyrrolyl, pyridinyl, pyrimidinyl, pyra’zinyl, triaziyl, irnida-
zolyl, thiazolyl, pyrazolyi, thienyl, oxazolyl and hiranyl, and 
for nitrogen-containing heteroaryls, the N-oxides thereof, or 

[0188] W is I to 3 suhstitucnts independently sciccled 
from the group consisting of lower alkyl, hydmoxy lower 
alkyl, lower alkoxy, alkoxyalkyl, ailcoxyalkoxy, alkoxycar-
bonylailcoxy, (lower alkoxyiiriino)-lower alkyl, lower 
alkanedioyl, lower alkyl lower allcanedioyl, allyloxy, ---CF3. 
---OCF3, henzyl, R7-henzyl, bcnzyloxy, R7-benzyloxy, phe-
noxy, R7-phenoxy, dioxolanyl, NO2, 

N(R5)(R0)-lower alkylene-, N(k0)(R0)-lower alkylenyloxy-, 
01-1, halogeno, .....CN, -N3, -NHC(0)0R10, ........Nil-
C(o)R10, 1 1 (),SNH, (K1 102S),N-, S(0)2NFI:, 

tert-butyidimeth yI-silyloxyrnethyl, 
-C(0)R12, ---COOR, C0N(R)(}) 
-CII=’=CHC(0)R12, -lower alkylene-C(0)R 
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R10C(())( lower alkylenyloxy)-, N(R5)(R)C(0)(1ower alky-
lenyloxy)- and 

�CII--N 

[0189] For substitution on ring carbon atoms, and the 
substituents on the substituted heteroaryl ring nitrogen 
atoms, when present, are selected from the group consisting 
of lower alkyl, lower alkoxy. �C(0)OR>. �C(0)R10, OH, 
N(R)(R9)-lower al kylerie-, N(RRq)-lower alkylenyloxy-, 
---S(0)2NF17 and 2-(trimctliylsilyl)-ethoxyrncthyl; 

[0190] R7 is 1-3 groups independently selected from 
the group consisting of lower alkyl, lower alkoxy, 
--COOH, NC),, �N(R8)(R9), OH, and halogeno; 

[0191] R5 and R0 are independently selected from I-I 
or lower alkyl; 

[0192] R10 is selected from lower alkyl, phenyl, 
R,-phenyl, henzyl or R7-benzyl; 

[0193] R1 is selected from Oil, lower alkyl, phenyl, 
henzyl. R7-phenyl or R7-henzyl; 

[0194] R1, is selected from H, 011, alkoxy, phenoxy, 
henvyloxy, 

�N R1 

[0195] --N(RS)(RQ, lower alkyl, phenyl or R7-phenyl; 

[0196] R13 is selected from �0--, �CH2--, 
--NH�, �N(lower alkyl)- or �NC(0)R1, 

[0197] R, R and R17 are independently selected 
from the group consisting of H and the groups 
defined for W; or R15 is hydrogen and R16 and R17, 
together with adjacent carbon atoms to which they 
are attached, form a dioxolanyl ring; 

[0198] R10 is II, lower alkyl, phenyl or phenyl lower 
alkyl; and 

[0199] R2, and R21 are independently selected t’rorn 
the group consisting of phenyl, W-substituted phe-
nyl, naphthyl, W-suhstituted naphthyl, indanyl, 

mdc-

nyl, tetra hydronaphthyl, benzodioxolyl, heteroaryl, 
SV-substituted heteroaryl, benxol.usccl heteroaryl, 
W-substituicd bcnzofused heteroaryl and cyclopro-
pyl, wherein heteroaryl is as defined above. 

[0200] One grou p of preferred compounds of Formula VI 
is that in which R21 is selected from phenyl, W-suhstitutcd 
phcnyl, indanyl, henzo furanyl, benzodioxolyl, tetrahy-
dronaphthyl, pridyl, pyrazmyi, pyrinudiiyl, quinolyl or 
cyclopt-opyl, 

7i 
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(lower alkyl), �COOR],, --CON(R9)(R), 
�00R121 phenoxy, bemryloxy,  
--CHC(0)R or tert-hutyidimethylsilyloxy, 
wherein R8, RQ, R101 R12 and R are as defined for 
Formula IV. When W is 2 or 3 substituents, the 
substituents can be the same or different. 

[0202] Another group of preferred compounds of Formula 
VI is that in which R20 is phenyl or W-substitutcd phenyl, 
wherein preferred meanings of W are as defined above for 
preferred definitions of R21 

[0203] More preferred arc compounds of Formula VI 
wherein R20 is phenyl or W-substituted phenyl and R is 
phenyl, W-substituted phenyl, indanyl, henzofu ranyl, hen-
zodioxolyl, tetra hydronaphthyl, pyridyl, pyrazinyl, pyrim-
idinyl, quinolyl or cyclopropyl; W is lower alkyl, lower 
alkoxy, OH, halogeno, -..-N(RQ)(R)), �NllC(0)OR 
�NI IC((i))R10, NO2, �CN, --N,,,, --SH, �S(0),).-,,-(lower 
alkyl), �COOR,9, �CON(R%)(RQ), ......COR1-, phenoxy, 
henzyloxy, ---CH’=’CHC(0)R 2’ �OCF or tcrt-butyl-dim-
ethyl-silyloxy, wherein when W is 2 or 3 substituents, the 
substituents can be the same or different, and wherein R5, 
R9, R10, and R1Q are as defined in Formula Vi. 

[0204] Also preferred are compounds of Formula VI 
wherein R1 is 

Rig 
Rl(, 

-(::. 

[0205] Another group of preferred compounds of Formula 
VI is in which R. and R3 are each �CII,--- and the sum of 
u and v is 2, 3 or 4, with uv=2 being more preferred. 

[0206] R4 is preferably B__(CI17)q_ or 
(CH_),�, wherein B, Z, q, e and r are as defined above. H 
is preferably 

[0207] wherein R1 and R.1  are each hydrogen and 
wherein R is preferably II, 011, lower alkoxy, especially 
methoxy, or halogeno, especially chloro, 

[0208] Preferably Z is ......0---, e is 0, and r is 0. 

[0209] Preferably q is 0-2 

[0210] R20 is preferably phenyl or W-substituted phenyl 

[02.11] Preferred W substituents for R20 are lower alkoxy, 
especially methoxy and ethoxy, OH, and 
wherein R12 is preferably lower alkoxy. 

[0212] Preferably R23 is selected from phenyl, lower 
alkoxy-substiiutcd phenyl and F-phenyl. 

[0213] Especially preferred are compounds of Formula VI 
wherein R1 is 

[0201] wherein W is lower alkyl, lower alkoxy, OH, 
halogeno, �N(R5)(R), �N I IC(0)0R1,,, �NH-
C(0)R10, NO2, �CN, �N3, --SR. --S(C))0-
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�(’H------ or -----((011)�

[0214] R and R3 are each -----CH�, uv2, R4 is 
wherein B is phenyl or phenyl substituted by 

lower alkoxy or chioro, q is 0-2, R is phenyl, OH-phenyl, 
lower alkoxy-substituted phenyl or lower alkoxycarbonyl-
substituted phenyl, and l(, is phenyl, lower alkoxy-substi-
tuted phenyl or F-pheriyl. 

[0215] Methods for making compounds of Formula VI arc 
. well known to those skilled in the art. Non-limiting 

examples of suitable methods are disclosed in U.S. Pat. No. 
5,698,548, which is incorporated herein by reference, 

[021.6] In another embodiment, sterol inhibitors useful in 
the compositions, therapeutic combinations and methods of 
the present invention are represented by Formulae is (VITA) 
and (VI113): 

0 

B’I) -H 
0 R4 

and 

(VItA) 

(VIIB) 

1102171 or isomers of the compounds of Formulae (VITA) 
or (V1113), or pharmaceutically acceptable salts or solvates of 
the compounds of Formulae (VITA) or (VITH) or of the 
isomers of the compounds of Formulae (VITA) or (VILE), or 
prodnugs of the compounds of Formulae (VITA) or (V1113) or 
of the isomers, salts or solvates of the compounds of 
Formulae (VITA) or (VilE), wherein in Formulae (VITA) 
and (VILE) above: 

[0218] A is ------(]I=CH�, �CC---- or �(CH) 
11 

wherein p is 0, 1 or 2; 

-continued 

Bk 
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[0219] 1) is �(CH-),C(0)-�� or 
wherein m is 1, 2, 3 or 4 atacl q is 2, 3 or 4; 

[0220] E is C10 to C.,,, alkyl or �C(0)--(C, to 
C,4 -alkyl, wherein the alkyl is straight or branched, 
saturated or containing one or more double bonds; 

[0221] R is hydrogen, C0 -C, alkyl, straight or 
branched, saturated or containing one or more 
double bonds, or Il__(CJJ7)r__, wherein r is 0, 1, 2, 
or 3; 

[0222] R1, R, R;, R,, R-,’, and R3, are independently 
selected from the group consisting of hydrogen, 
lower alkyl, lower alkoxy, carhoxy, NO, NIL-., Oil, 
halogeno, lower alkylarnino, diower alkylamino, 

R-OSNI-I--- and �.S(Q).Nl-{ 

[0223] R4 is 

(OR5) 

[0224] wherein n is 0, 1, 2 or 3; 

[0225] R is lower alkyl; and 

[0226] R5 is Oil, lower alkyl, phenyl, benzy] or 
substituted phenyl wherein the substituents are .1-3 
groups independently selected from the group con-
sisting of lower alkyl, lower alkoxy, carloxy, NO,, 
NH?-, Oil, halogeno, lower alkylamino and dilower 
alkylamino. 

[0227] Preferred are compounds of Formula (VILA) 
wherein R is hydrogen, saturated or mono-unsaturated 
C,-00 alkyl or phenyl. Another group of preferred corn -
pounds of Formula (VITA) is that in which 1) is propyl (ic., 

and q is 3). A third group of preferred com-
pounds of Formula (VI IA) is that wherein R’ is p-metlicx-
yphcnyl or 2,4,6-trimethoxyphen yl. Still another group of 
preferred compounds of Formula (VITA) is that wherein A is 
ethylene or a bond (i.e., �(Ci I,),-.�. wherein p is zero). R 
R-,’, and R. arc preferably each hydrogen, and preferably R, 
is hydrogen, hydroxy, nitro, lower alkoxy, amino or t-btu-
toxycarhonyl-amino and R7 and R are each hydrogen. 

[0228] More preferred are compounds of Formula (VIIA) 
wherein k,, R.’, and R1’ arc each hydrogen; R, is hydrogen, 
hydroxy, nitro, lower alkoxy, amino or t-butoxycarhonyl-
amino and R, and R1 are each hydrogen; R is hydrogen, 
ethyl or phenyl; D is propyl; R,, is p-methoxyphcnyl or 
2,4,6-trimethoxyphenyl; and A is ethylene or a bond. 

[0229] Preferred compounds of Formula (VITA), wherein 
B’ is phenyl, are shown in the following table: 
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0 R A B 

p-MeO- p-MeO-phenyl 
phenyl 

�CH,(’(0)� phenyl --V- phenyl p-WO-phcnyl 
phenyl p -54c0-phenyl 
p-OH- p-MeO-phenyl 
phenyl 

--(CH)� El ethylene p-MeC)- p-MeO-phenyl 
phenyl 
3-MeT)-- p-WO-phenyl 
phenyl 

ethyl ---- phenyl p-WO-phenyl 
phenvl - phenyl p-.MeO-phcnyl 

---(CIT,)3-- ethyl 
- phcnyl 24,6-tri-MeO.-

ph en 
y 

I 
�(CEl),� methyl - phenyl p-MeO-phenyl 
�(CH-- 

. 

FT 
---- 

P1I2- p-MeO-phcnyl 
phenyl 

[0230] The first -listed compound in the above table having 
the (3R,4S) absolute stereochemistry is more preferred. 

[0231] Preferred compounds of Formula (VIIB) are those 
wherein R is hydrogen, methyl, ethyl, phenyl 

or 

phcnylpro-
pyL Another group of preferred compounds of Formula 
(VIIB) is that wherein R4 is p-methoxyphenyl or 2,4,6-
trimethoxyphenyl. Still another group of preferred corn -
pounds of Formula (VIB) is that wherein A is ethylene or a 
bond. Yet another group of preferred compounds of Formula 
(VIIB) is that wherein Ii is clecyl, oleoyl or 7-Z-hexadecenyL 
Preferably R1, R and R5 are each hydrogen. 
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(VII) or of the isomers, salts or solvates of the compounds 
of Formula (VII), wherein, in Formula (VII) above, 

[0236] k. is H or 

[0237] 0 and C are independently selected from the 
group consisting of 

OR" OR’ O}T 

II, :y2 
:: 

0 

�C142 -11OR5 and 

(lIT- OR4 

Provided that when R is II ev OFt, 0 is not ft 

[0232] More preferred compounds of Formula (VIIB) are 
those wherein R is hydrogen, methyl, ethyl, phenyl or [0238] provided that. when R2° is Fl or OH. C is not II; 
phcnylpropyl; R4 is p-rnethoxypheniyl or 2,4,6-trimethox- 

[0239] R, R and Rb are independently selected from yphenyl; A is ethylene or a bond; E is decyl, oleoyl or the group consisting of 11, -----011, haiogcno, ........NIL, 
7-Z-licxadecenyl; and azido, (C-05)alkosy(C1-C)-alkoxy or 

[0233] R’, PC and R3 arc each hydrogen. 5 A preferred [0240] W is independently selected (rout the group con -
compound of Formula (VIIB) is that wherein F is sistitig of --NH--C(0)---, ()----_((Q)_----
decyl, R is hydrogen, B�A is phenyl and R4 is p-meth- N(R51)�, ----NH---C(0)--N(R31)-- and �04i..(S)__ 
oxyphenyl. (R ), 

[0234] In another embodiment, sterol inhibitors useful in 
the compositions, therapeutic combinations and methods of 
the present invention are represented by Formula (VIII): 

(viii) 
R2" 

/ j_o�o 

[0235] or isomers of the compounds of Formula (VIII), or 
pharmaceutically acceptable salts or solvates of the com-
pounds of formula (VII) or of the isomers of the compounds 
of Formula (Vii), or prodrugs of the compounds of Formula 

[0241] R2 and R’ are independently selected frorri the 
group consisting of H, (CI -C, )atk-yl, aryl and 
aryl(C, -C6)alkyl; 

[0242] R3, R4, R5, R7, R3 and R4’ are independently 
selected from the group consisting of 11, (C.1-

(.’0)alkyl, aryl(C2-05)alkyl, ---...(.’(0)(C -(.’,1)alkyl and 
�C(0)aryl; 

[0243] R3° is selected from the group consisting of 
R32-substituted T, R-suhstitutcd-T�(C-05)alkvl, 
R32_substitu1ed_(C7_(.1)a1kenyl, R3-substitutcd-
(C3-(’,)alkyi, R52-substituted-(C5-(.’-,)cycloalkvl and 
R32-suhstitutecJ_(C3-(.’.7)cyeloalkyl(C, -(’)alkyl; 

[02441 R31 is selected from the group consisting of H 
and ((’1-C4)alkyl; 

[0245] ’-I’ is selected l’rom the group consisting of 
phenyl, furyl, thienyl, pyrro]yl, oxazolyl, isoxazc>lyl, 
thiazolyl, iosthiazolyl, benzothiazolyl, thiadiazolyl, 
pyrazolyl, imidazolyl and pyridyl; 
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[0246] R3 is independently selected from 1-3 sub-
stituents independently selected from the group con-
sisting ut halogeno, (C1-C4)allcyl, -Oil, phenoxy, 
-CF31 ---NO2, (Cl (.4)alkoxy, inethylcnedioxy, oxo, 
(C1-C1)alky1sulfanyl, (C1-C4)alkylsulfiny1, (C1-

(1)alkylsulforiyl, --N(Cl ----C(0)---N1 l((i-
C,)alkyl, -C(0)----N((C1-C4)alkyl)2, -..-C(0)---
((T -C4)alkyi, -_C(0)___(C 1-(’4)alkoxy and 
pyrrohdmylc-arbonyl; or R32 is a covalent bond and 
R, the nitrogen to which it is attached and R form 
a pyrrcdidinyl, piperidinyi, N-methyl-piperazinyl, 
indolinyl or roorpholinyl group, or a (C1-

(T1)alkoxycarhonyl-substitutcd pyrrohdinyl, pip-
eridinyl, N -incthylpiperazinyl, indolinyl or mor-
pholinyl group; 

[0247] Ar1 is aryl or R’°-suhstituted aryl; 

[0248] Ar2 is aryl or R1 1 -substituted aryl; 

[0249] 0 is a bond or, with the 3-position ring carbon 
of the azetidinone, forms the Spiro group 

[0250] and 
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[0259] provided that when R13 is --�-CH=CH--- or 
--C(c-ç aJkyl)CU---, a is 1; 

[0260] provided that when R" is -(711=01--- Or 
-C(C-05 a1kylCH-, b is 1; 

[0261] provided that when a is 2 or 3, the R13’s can 
he the same or different; and 

[0262] provided that when h is 2 or 3, the R14’s can 
he the same or diflrcnt; 

[0263] and when 0 is a bond, P.1 also can he: 

R15 Ri715 

I I 
01 

R1 R°’ 

R12-(R13). 
and 

g 16 

[0251] R’ is selected from the group consisting of 

[0252] -(Cl�12)8--, wherein q is 2-6, provided that 
when Q forms a Spiro ring, q can also he zero or 

[0253] -(CH2)-E--(CH,),, wherein E is 
---0-, -C(0)-, phenylene, -NR22- or 

e is 0-5 and r is 0-5, provided that the 
sum of e and r is 1-6; 

[0254] ----(C--C15)alkenylene-; and 

[0255] -(C1›l2)c._V_(CH2), wherein V is C3 
_C16

cycloalkylenc, F is 1-5 and g is 0-5, provided that the sum of 
1’ and g is 1-6; 

[0256] P.12 is 

I I 
CF1-, -(’(CI-C6 alkyl)-. CF, 

[0257] P.’3 and P.14 are independently selected from 
the group consisting of ----CH2---, --CH(C,-C,., 
aikyl)-, C(di_(C1(I.’6) alkyl), -CHCl-l- and 
-C(C -(,,, alkyl)="CI-l-; or P.’2 together with an 
adjacent R13, or P.11 together with an adjacent P.24, 
form a -CI I=CI 1--- or a --Cl F=C(C1 -C,, alkyl)-
group; 

[0258] a and h are independently 0, 1, 2 or 3, pro-
vided both are not zero; 

[0264] M is -0-.-, -S--, -S(0)- or --S(0)---.-; 

[0265] X, Y and Z arc independently selected from 
the group consisting of --C117-, -----Cl ((C,-
C1)alkyl- and -C(di-(C1-C9)a1ky; 

[0266] R’° and R" are independently selected from 
the group consisting of 1-3 substituents indepen-
dently selected from the group consisting of (C,-
C,,)alkyl, --OR"’, --.-O(C0)R’9, -0(CO)(ItR21, 
--O(C114T.50R19, ---()(CO)NR’°R’°, -�NR’°R’°, 
-Nl-& ’9(CO)R20, -NP. 19(CO)0R2’ -N 
(CO)NR2IR25,  
-CONR’ R20, ---(’.OR1 °, -SO2NR9R20, S((.I). 

P.2’ ---O((.112),,,,---�((.X)R, �-O(Cl-12)..,, 

C()NR1 ’P.20. ----(C, -(,, alkylene)-C(i)OR 2 

--Cl lrrCH__..COOlU9, --CF3. ....-(N, ��-N( ) and 
halogen; 

[0267] P.’5 and R17 are independently selected from 
the group consisting of ----OR’°, -0(C())R’", 
--O(CO)OR" and O(( 0)NR ’9R20; 

[0268] P.’0 and P.15 are independently selected from 
the group consisting of II, (C1 -C )atkyl and aryl; or 
P.1 and P. together arc O, or P.1 and P.8 
together are O; 

[0269] ci is 1, 2 or 3; 

[0270] Ia is 0, 1,2, 3 or 4,-

[0271.]

;[027!] s is 0 or 1; t is 0 or I; m, ii and p are 
independently 0-4; 

[0272] provided that at least one. of s and t is 1, and 
the sum of m, 0, P s and t is 1-6; 
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[0273] provided that when p is 0 and t is 1, the sum [0289] Q is a bond and R’ is 
of in, s and n is 1-5; and provided that when p is 0 
and s is 1, the sum of ni, 1 and n is 1-5; 

[0274] v is 0 or 1; I 
�M--Y,,�C-4-----

[0275] and k are independently 1-5, provided that iM 

the sum of j, k and v is 1-5; 

[0276] and when Q is a bond and R is [0290] wherein the variables are chosen such that R1 is 
��O--CTh--( J l(OH)�; 

R° [0291] Q is a bond and R’ 

I R’’ R’5 
Rh I I 

�X--- (�vi-- 
WR18 R’° 

[0277] Ar’ can also he pyridyl, isoxazolyl, furanyl, pyr-
rolyl, thienyl, imidazolyl, pyrazolyl, thia7nlyl, pyrazinyl, 
pyrirnidiny.1 or pyridazinyl; [0292] wherein the is variables are chosen such that R1 is 

I [0278] R1 and R’ are independently selected from 
�Cl l(O1J)� ) -- .-(CH.; and 

the group consisting of 11, (C1 -(’,)alkyl, aryl and [0293] Q is a bond and R1 is 

aryl -substituted (C, -(’0)alkyl; 

[0279] R2’ is (C1-C,Jallcyl, aryl or 1124 -substituted 
aryl; �X--((  )�Y0�S(O0 2 

[0280] R is 11, (C,-C,1)alkyl, aryl (C1-(’)aIky1, 16 

or -....C00R19; 

[0281] R23 and R24 are independently 1-3 groups 
independently selected from the group consisting of [0294] wherein the variables are chosen sech that R’ is 

H, (C1-(.T0)alkyt, ((’I-(’)a&oxy, �COOH, Nfl,, dh1(OH)12S(0)02 

�NJZ’9R0 �011 and halogeno; and [0295] Apreferrecl compound cf Form ula (VIII) therefore, 
- 

[0282] R is ii, �OH or (C1-C4)alkoxy. 
is one wherein G and (’ are as defined above and in which 
the remaining variables have the following definitions: 

[0283] Ar’ is preferably phenyl or R11 -phenyl, especially [0296] Ar’ is phenyl or R’ °-substituted phenyl, 
(4-R’ ’)-substituted phenyl. Preferred definitions of R" are wherein R10 is halogeno; 
lower alkoxy, especially methoxy, and halogeno, especially [0297] Ar2 is phenylor R1 1 -phenyl, wherein ft" is I 
lluoro. to 3 substituents independently selected from the 

[02841 Ar’ is preferably phenyl or R10-suhsiituted phenyl, 
group consisting of C, -C. alkoxy and halogeno; 

. - - 

10 0 especially (4-R )- substituted phenyL Preferably R 
1 

i [0298] Q is a bond and ft s lower alkylcne; 1), with 

halogeno, and more preferably fluoro. 
the 3-position ring carbon of the azetidinone, lorms 
the group 

[0285] There are several preferred definitions for the 
--R1Q- combination of variables: 

[0286] Q is 

a bond and R’ is lower alkylene, prefer-
152_(R13) 

ably propylene; 

[0287] Q is a spiro group as defined above, wherein 
preferably 

R’3 

and R14 are each ethylene and 
[0299] wherein preferably R" and ft are each ethylene 
and a and 

I) are each I., and wherein R is �(:1-i----- or 

[0288] and R is �(C1l) wherein q is 0-6; 
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[0300] Q is a bond and R’ is �O--CH,--CH(OH)--; Q 
is a bond and R’ is �Cll(OH)--(CH2)2--..-; or Q is a bond 
and R1 is --(11(01 l)�Cl’12---S(0)0_2---.. 

[0301] Preferred variables for G and G1 groups of the 
formulae 

OK OR’ OR5 (-)RI 

-�K:IIIII: 
C.02R CH20R 

OR? 

0 

(02 OR5 

OR3 OR4 

[0302] are as follows: 

[0303] R, R3, R4, R5, Re and P.7 are independently 
selected from the group consisting of H, (C1-

C)allcyl, berizyl and acetyl. 

[0304] Preferred variables for group 0 or C’ of the for-
mula: 

OR 

. 
54 

[0305] are as follows: 

[0306] R3, RSU, P.1 and R’ are selected from the 
group consisting of H, ((1-C)alkyl, benzyl and 
acetyl; 

[0307] R, RU and R’ are independently selected from 
the group consisting of H, �OH, halogeno, �NIL, 
azido, (CC 1-5)alkoxy(C,-(’5 R )alkoxy and �W--30, 

[0308] wherein W is �0--C(0)-. or �O�C(0)�
NR 31�, R’ is IL and R3° is (C4-C4)alkyl, --C(0)--
(C,-t’4)aik.xy-(C1-05)ailcyl, I. ’1’--(C1-C6)alkyl, or 
1" or T--(C1-(’5)alkyl wherein T is substituted by one 
or two halogeno or (C1 -05)alkyl groups. 

[0309] Preferred P.31’ substituents are selected from the 
group consisting of: 2-duorophenyl, 2,4-difluoro-phenyl, 
2,0-dichlorophenyl, 2-niethyiplienyl, 2-thienylmethyl, 
2-niethoxy-carbonylethyl. thiazo]-2-yl-rnethyl, 2-furyl, 
2-niethoxycarhonylbi.ityl and phenyi 
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[0310] Preferred combinations of R, R and R" are as 
follows: 

[0311] 1) P., RU and R1" are independently Oil or 
--O  .... C(0)--Nll---R30, especially wherein RU is 
�(MI and R and R" are �0.-C(0)--NJI--R3°  and 
R° is selected from the preferred substittterjts iden-
tified above, or wherein P. and RU are each �OH and 
R is �0---C(0)�Nl1---R3°  wherein R3° is 2-11uo-
rophenyl, 2,4-diftuoro-phenyl, 2,6-d ichiorophenyl; 

[0312] 2) W is �OH, halogeno, azido or  
alkoxy(C,-05)alkoxy, R" is H, halogeno, azido or 
(C1-05)alkoxy(C1-05)-afioxy, and R is 
�0�( (0)�NH--R30, especially compounds 
wherein RU is ---01-I, R" is ii and P.3° is 2-fluorophc-
nyl; 

[0313] 3) P., RU and R’ are independently -01-I or 
--O�C(())-----R and R31’ is (C,-C)alkyl, ’1’, or ’F 

substituted by one or two halogeno or (C1-05)al1yI 
groups, especially compounds wherein P. is �OH 
and RU and R1’ are �O--C(0)--R3° wherein R3° is 
2-furyl; and 

[0314] 4) P., W and RL are independently �011 or 
halogeno. Three additional classes of preferred com-
pounds are those wherein the C’ anomeric oxy is 
beta, wherein the C’ anomeric oxy is beta, and 
wherein the P. group is alpha. 

[0315] 0 and (’ are preferably selected from: 

OFf Oil Oil Oil 

CO2U (’II,Otl 

Oil 

IICH  i0A  

CO, :tI2Ph C’0,0C1I7P.h 

�CH2’wlOCtI7PI,, "’OAc, 

OCI-T,PT OCI121’h CIt,OAc 

C.O2(t13 011 OH 



US 2003/0069221 Al 

-continued 

OAc 

21 

kj 

Apt-. 10, 2003 

[0323] c) fluorine and 

[0324] d) chlorine. 

[0325] R1 is selected from the group consisting of 

OR OR’ OR5 OR, 

(’F120R’ 

OR, 

C) 

and �C112 ."", ’OR, 

OR, OR, 

[0316] wherein Ac is acetyl and Ph is phenyl. 

[0317] Preferably, R2’ is TI or OH, more preferably II. The 
�O--G suhsiitucnt is preferably in the 4-position of the 
phenyl ring 10 which it is attached. 

� [0318] In another embodiment, sterol inhibitors useful in 
the compositions, therapeutic combinations and methods of 
he present invention are represented by Formula (IX) 

below: 

(IX) 

[0319] or isomers of the compounds of Formula (IX), or 
pharmaceutically acceptable salts or solvates of the com-
pounds of Formula (IX) or of the isomers of the compounds 
of Formula (IX), or prodrugs of the compounds of Formula 
(IX) or of the isomers, salts or solvates of the compounds of 
Formula (IX), wherein 

[0320] R" is selected from the group consisting of: 

SOI-l; naLural and LIfl fl1,t.1]f1d 

amLno acids-

[0326] SoaH; natural and unnatural amino acids. 

[0327] R, R and N)’ are independently selected from 
the group consisting of II, - ----OH, halogeno, ---NH, 
aiado, (C1 -C)alkoxy(C -C)-alkoxy and 
W�R30; 

[0328] W is independently selected from the group 
consisting of --NI-I--C(0)---,
-0--C(0)--N(R3 )--, --�NH--C(0)--N(R3 1) 

and �0--C(S)--N(R3)--; 

[0329] R2 and Rn are independently selected from the 
group consisting of H, (C-C,)alkyl, aryl and 
aryl((’5-C4)alky); 

[0330] R3, R1, R5, R7, R3’ and R° are independently 
selected from the group consisting of 11, (C-
(.’6)allcyl, aryl(Cj-C)alkyl, �C(0)(C1-(  ,;)alkyl and 
�C(0)aryl; 

[0331] R3° is independently selected form the group 
consisting of R32-Substituted’[,  R32-substituted-T---
(C1-C,,)alkyl, R2-substitu ted-(( )alkenyl, R-
su.hstitutcd-((’1 -C)aIkyl, R37-substituted-((’-
C7)cycloalkyl and R3-substituled-(C. 
C7)cycloallcyl(( i -(’)alkyl; 

[0332] R31 is independently selected from the group 
consisting of TI and (C1 -C4)alkyl; 

[0333] 1’ is independently selected from the group 
consisting of phenyl, furyl, thienyl, pyrrolyl, 
oxazolyl, isoxazolyl, thiazolyl, iosthiaiolyl, hen-
zothiazolyl, thiadiazolvi, pyrazolyl, imidazolyl and 
pyriclyl; 

[0321] a) OH; 

[0322] b) 0CH3; 
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[0334] R 32 is independently selected from 1-3 sub-
stituenis independently selected frorn the group con-
sisting of ii, halogeno, ((’,-(’,)alkyl, ---OH, phc-
rioxy, -CF, -NO-fl (C1-(,4)alkoxy, 
methyleneclioxy, OXC, (C1 -( 4)alkylsu1fanyI, (Ci-
C4)alkylsuliinyl, (C1-C,4)alkylsulfonyl, -N(CH,)., 
--C((i))--NH((.1-C,4)alky1, 
C,)aikyl), ---C(0)----(C1-C4)alkyl, -C(0)---(C1-

C1)alkoxy and pyrrolidinylcarbonyl; or R32 is a 
covalent bond and R31, the nitrogen to which it is 
attached and R3 form a pyrrolidinyl, piperidinyl, 
N-methyl -piperazinyl, indolinyl or morpholinyl 
group, or a (C 1-C4)alkoxycarhonyl-substitu ted pyr-
rolidinyl, piperidinyl, N-rnethylpiperazinyl, indoli-
nyi or niorpholinyl group; 

[0335] Ara is aryl or R’°-suhstitutcd aryl; 

[0336] Ar2 is aryl or R1 ’-substituted aryl; 

[0337] Q is wherein q is 2-6, or, with the 
3 -position ring carbon of the azel.idmone, 

[0338] forms the Spiro group 

417 
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-CONR1 9R20, -C()R19, -SONR’ 9R21, S(0), 
R2 J,
 -O(CH,)110---00OR9, .......4)((’J 1’)1.-

1OC’ONR1 9R20, -C-C1,.alkylenc)--C()(.)R19, 
(1 l=(’I l---(X)OR’ ’ ....C’ 

[0343] -NO, and halogen; 

[0344] Ar can also he pyriclyl, isoxazolyl, fLtranyl, 

pyrmolyl, thienyl, imidazolyl, pyrazolyl, thiazolyl, 
pyrazinyl, pyrirnidinyl or pyridazinyl; 

[0345] R9 and R2° arc independently selected from 
the group consisting of H, (C1-C9)alkyl, aryl and 
aryl-substituted (C1-C)a1kyl; 

[0346] R21 is (C1-C,)alkyl, aryl or R24substituted 
aryl; 

[0347] R22 is II, ((:1-C)alkyl, aryl (C1-C9)alkyl, 
-C(0)R or -COOR; 

[0348] R23 and R24 are independently 1-3 groups indepen-
dently selected from the group consisting of II, ((’1-
C)alkyl, (C1-C9)alkoxy, -COOF{, NO,, _NRl?Ro, 

-OH and halogeno; and 

[0349] R25 is H, -OH or (C1-C)alkoxy. 

[0350] Ar2 is preferably phenyl or R°-phenvi, espe-
112(R13).1; cially (4-R‘)-substituted phenyl Preferred delini-
Itions of R11 are lower alkoxy, especially methoxy, 

and halogeno, especially fluoro. 

[0351] Ar1 is preferably phenyl or R10-substituted 
phenyl, especially (4-R’()) substituted phenyl. A 

[0339] R is 
preferred definition of k’1> is halogeno, especially 
flu oro. 

-(H------. -C(c-C:(, alkyl)-, ------CU---, 

I I I 

[0340] R13 and R14 are independently selected from 
The group consisting of -CH--, -CH(C1-C 
alkyl)-, -C(di-(C1-C9) alkyl), -CH=C1 1- and 
-C(C,-C9 alkyl)=CH-; or R1 2 together with an 
adjacent R 2, or R1° together with an adjacent R1’, 
form a --CH=C1-1-- or a -04=C(C1-C1, alkyl) -
group; 

[0341] a and h are independently 0, 1, 2 or 3, pro-
vided both are not zero; provided that when R’3 is 
�CHCH or ----C(C1-CT6 alkyl)CH-, a is I; 
provided that when R’4 is -CHCIl-- or 
C9 alkyl)-CIF›, b is 1; provided that when a is 2 
or 3, the R13’s can be the same or different; and 
provided that when b is 2 or 3, the R11’s can be the 
same or different; 

[0342] R’ and R11 are independently selected from 
the group consisting of 1-3 substitucnts indepen-
dently selected from the group consisting of (C2-
C9)allcyl, -OR", -O(CO)R’°, -0((’O)0R21, 
--C)(CH2)1 OR" -O((..’.0)NR 9R20, -NR’ 9R20, 
----NP.’ 9(CO)R20, ---NR’ 5’(CO)0R21, -NR" 
(CO)NR20R25, -NR’ °SC)1121, -000R15, 

[0352] Preferably 0 is a lower alkyl or a spiro group as 
defined above, wherein preferably R and R are each 
ethylene and R2 is 

- C11 o C(oIt) 

[0353] A preferred compound of formula IX, therefore, is 
one wherein R1 is as defined above and in which the 
remaining variables have the following definitions: 

[0354] Ar1 is phenyl or R"-substituted phenyl. 
wherein R’° is  halogeno; 

[9355] Ar° is phenyl or R1 1 -phenyl, wherein R11 is I 
to 3 substituents independently selected from the 
group consisting Of C, -C alkoxy and halogeno; 

[0356] Q is a lower alkyl (i.e. C-I to C-2) with QC-2 
being preferred, or 0, with the 

[0357] 3-position ring carbon of the azetidinone, 
forms the group 
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[03581 wherein preferably R13 and R14 are each ethylene 
and a and h are each 1, and wherein R12 is 

�CR--- or 

[035] Preferred variables for R’ groups of the formula 

OR’ OR4 OR4 Oi1 

IC?O:T’ L:: 
OR’ 

(J,..IiOR5 

oW OR’ 

[0360] are as follows: 

[0361] R, R3, R1, R5, R’ and R7 are independently 
selected from the group consisting of H, (C7 
C6)alkyl, benzyl and  acetyl.. 

[0362] Preferred variables for group R1 of the formula 
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2-thienylmethyl, 2-rnelhoxy-carhonylethyl, thiazol -2-yl-me-
thyl, 2-furyl, 2-methoxycarbonylbutyl and phenyl. Preferred 
combinations of R, R and R’ are as follows: (1) R, RU and 

are independently �Oil or  

especially wherein RU is �Oil and R and R1’ are 

and R3° is selected from the pre-

ferred suhstitucnts identified above, or wherein R and R’ are 
�011 and R  is __0__C(0)__Nl1__R3U wherein R is 
2-fluorophenyl, 2,4-difluoro-phenyl, 2,6-diclilorophenyl; (2) 
RU is �--OH, halogeno, azido or (Ci-Cc,)-alkoxy(Ci-
00)allwxy, R’ is H, halogeno, azido or (C1-00)alkoxy(C1- 

6)-alkoxy, and R is �O--C(0)--NIE--....R30, especially C  
compounds wherein RU is --()H Rh is H and R3’ is 2-finn-
rophenyl; (is) R, R and R" are independently �011 or 

and R3° is (C1-C)alkyl, T , or ’I’ substi-
tuted by one or two halogeno or ((1 -C)alkyl groups, 

especially compounds wherein R is �011 and W and R’ are 
�0--C(0)--R3°  wherein R3° is 2-furyl; and (4) .R, R and 

are independently ›-0H or halogeno. Three additional 
classes of preferred are compounds are those wherein the C1 
anorneric oxy is beta, wherein the (’°� anotneric oxy is beta, 
and wherein the R group is alpha. R1 is preferably selected 
from: 

(>11 OH OH 011 

IIOE, ’’OH. 

(’02110112011 

OR3 011 OA 

CI15"H,  

OH _113 OXI 

0 CH,R 

[0363] are as follows: 

[0364] R3, R3’, R4 and R" are selected from the 
group consisting of II, ((’i-C)alkyl, bcnzyl and 
acetyl; 

[0365] R, RU and R1’ are independently selected from 
the group consisting of 11, �OH, halogeno, �NH-, 
azido, (C1-C)alkoxy(C,-C6)alkoxy  and -��W---R10, 
wherein W is -��O--C(0)---.. or 
NR31�, R--" is H and R3° is (C1-C13)alkyl, .... 
(C1-C.4)alkoxy-(C1 -05)alkyl, ’F, ’l’�(C1-C)alkyl, or 
Tor T(C,.C1;)alkyl wherein T is substituted by one 
or two halogeno or (C5 -C6)alkyl groups. 

[0366] Preferred R3° substituents are 2-fluorophenyl, 2,4-
(1 ifluoro-plienyl, 2,6-dichloi-op henyl, 2-methyiphenyl, 

HCH20

(’(),CHUPh (’0200F121’h 

CH2Uw:)C1I,ph, -UOAc, 

OCII,Ph OCI-I2Ph C ’F-1,OAc 
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-continued 
OR Oil OC’H3 

:: 

_cii2j..iioii 

Oil OR 

OR 

110,, OII 

OR I 

11A."’O

°O CH2OH, 

CH2OH 

OAc 

UM 

[0367] wherein Ac is acetyl and Ph is phenyl. 

[0368] An example of a useful compound of this invention 
is one represented by the formula X: 

x 
Oil 

OR’ 

up 

[0369] or pharmaceutically acceptable salts or solvates of 
the compound of Formula (X), or prodrugs of the compound 
of Formula (X) or of the salts or solvates of the compound 
of Formula (X), wherein R1 is defined as above. 

[0370] A more preferred compound is one represented by 
formula XI: 

(XI) 

[0371] or pharmaceutically acceptable salts or solvates of 
the compound of Formula (XI), or prodru.gs of the com-
pound of Formula (XI) or of the salts or solvates of the 
compound of Formula (XI). 
[0372] In another embodiment, compositions, pharmaceu-
tical compositions, therapeutic combinations, kits and meth-
ods of treatment as described above are provided which 
Comprise: (a) a first amount of at least one cardiovascular 
agent; and (b) a second amount of at least one sterol 
absorption inhibitor, or pharmaceutically acceptable salt or 
solvate thereof, or procirug of the sterol absorption inhibitor 
or of the salt or solvate of the sterol absorption inhibitor, 
wherein the first amount and the second amount together in 
their totality (whether administered concurrently or con-
secutively) Comprise a therapeutically effective amount for 
the treatment or prevention of a vascular condition, diabetes, 
obesity or lowering of a concentration or level of a sterol in 
plasma of a mammal. Suitable sterol absorption inhibitors 
include substituted azetidinone compounds or substituted 
13-lactam compounds such as any of the compounds dis-
cussed above in Formulae l -XI, isomers of the substituted 
azetidinone compounds or substituted 13-lactam compounds, 
salts or solvates of the substituted azetidmone compounds or 
substituted  13-lactamn compounds or of the isomers of the 
substituted azetidinone compounds or substituted 3-laciam 
compounds or prodrugs of the substituted azetidinone corn -
pounds or substituted 13-lactarn compounds or of the iso-
mers, salts or solvates of the substituted azetidinone com-
pounds or substituted 3-laciam compounds, Other useful 
substituted azetidinone compounds include N-su]fonyl-2-
azetidinones such as are disclosed in U.S. Pat. No. 4,983,597 
and ethyl 4-( 2-oxoazetidin4-yl)phenoxy-allanoates such as 
are disclosed in Ram et at., Ind ianj. (Them. Sect. 13. 29B, 12 
(1990), p. 1134-7, which are incorporated by reference 
herein. 

[0373] The compounds of Formulae I -XI can he prepared 
by known methods, including the methods discussed above 
and, for example, WO 93/02048 describes the preparalion of 
compounds wherein R ’--Q--��- is alkylene, alkenylcue or 
alkylcne interrupted by a hetero atom, phenylene or 
cycloalkylene; WO 94/17038 describes the preparation of 
compounds wherein 0 is a spirocyclic group; WO 9/08532 
describes the preparation of compounds wherein -----
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Q-- is a hydroxy-substituted alkylene group; PCT/US95/ 
03196 describes compounds wherein �R’�Q� is a 
hydroxv-substituted alkylene attached to the At’ moiety 
through an ........0� or S(0)0� group; and US. Ser. No. 
08/463,619, filed Jun. 5, 1995, describes the preparation of 
compounds wherein ---R1�Q� is a hydroxy-substituted 
alkylene group attached the azetidinone ring by a 

group 

[0374] ’the daily close of the sternl absorption inhibitor(s) 
can range from about 0.1 to about 1000 trig per day, 
preferably about 0.25 to about 50 mg/day, and more pref-
erably is about 10 mg, given in a single dose or 2-4 divided 
doses. The exact dose, however, is determined by the 
attending clinician and is dependent on the potency of the 
compound administered, the age, weight, condition and 
response of the patient. 

[0375] For administration of pharmaceutically acceptable 
salts of the above compounds, the weights indicated above 
refer to the weight of the acid equivalent or the base 
equivalent of the therapeutic compound derived from the 
salt. 

[0376] In one embodiment of the present invention, the 
compositions or therapeutic combinations can further corn-
prise one or more pharmacological or therapeutic agents or 
drugs such as cholesterol biosynthesis inhibitors and/or 
lipid-lowering agents discussed below. 

[0377] Non -limiting examples of cholesterol biosynthesis 
inhibitors for use in the compositions, therapeutic combina-
tions and methods of the present invention include competi-
tive inhibitors of HMG (ToArecluctase, the rate-limiting step 
in cholesterol biosynthesis, squalenc synthase inhibitors, 
squalene epoxidase inhibitors and mixtures thereof. Non -
limiting examples of suitable 11MG CoA reductase inhibi-
tors include statins such as lovastatin (for example MFVA-
CORfi which is available from Merck & Co.), pravastatin 
(for example PRAVACIIOLfi which is available from Bris-
tol Meyers Squibb), fluvastatin, simvastatin (for example 
ZO(-’ORfi which is available from Merck & Co.), atorvas-
tatin, cerivastatin, rosuvastatin, rivastatin (sodium 7-(4-lluo-
rophenyl)-2,6-diisopropyl-5-rnethoxymethylpynidin-3yl)-
3,5-dihydroxy-6-heptanoatc, CI -981 and pitavastatin (such 
as NK-1 04 of Negma Kowa of Japan); 11MG CoA syn-
thetase inhibitors, for example L-659,699 ((12,E)-11-[3’R-
(hydroxy-mcthyl)4’-oxo-2R-oxetanyl]-3,5,7R-trirnethyl-2, 
4-undecaclienoic acid); squalcne synthesis inhibitors, for 
example squalestatiri 1; and squalene epoxidase inhibitors, 
for example, NB -598 ((E)�N-ethyl-N -(6,6-diniethyl-2-
hepten-4-yny1)-3-[3,3’-bithiophen-5yl)rnethoxy]benzcne 
mnethartainine hydrochloride) and other sterol biosynthesis 
inhibitors such as DMP-565. Preferred 11MG CoA reductase 
inhibitors include lovastatin, pravastatin and sirnvast.atin. 
The most preferred HMG CoA reductase inhibitor is sirnv-
astiitin. 

[0378] Generally, a total daily dosage of cholesterol bio-
synthesis inhibitor(s) can range from about 0.1 to about 160 
mg per clay, and preferably about 0.2 to about 80 mg/day in 
single or 2-3 divided doses. 

[0379] In another preferred embodiment, the composition 
or treatment comprises the compound of Iorrnula (11) in 
combination with one or more cardiovascular agents and one 
or more cholesterol biosynthesis inhibitors. Preferably the 

cholesterol biosynthesis inhibitor comprises one or more 
11MG CoA reductase inhibitors, such as, for example, lov-
astatin, pravastatin and/or simnvastatin. 

[0380] In another alternative embodiment, the Composi-
tions or treatments of the present invention can further 
comprise nicotinic acid (niacin) and/or derivatives thereof 
coadniinisterecl with or in combination with the cardiovas-
cular agent(s) and sterol absorption inhibitor(s) discussed 
above. 

[0381] As used herein, "nicotinic acid derivative" means a 
compound comprising a pyridinc-3-carboxylate structure or 
a pyrazinc-2-carboxylate structure, including acid forms, 
salts, esters, zwittcrions and tautornems, where available-
Ex,

vailahle 
Examples of nicouinic acid derivatives include niceritrol, 
nicofuranose and acipimox (3 -methyl pyrav.ine-2-carboxylic 
acid 4-oxide). Nicotinic acid arid its derivatives inhibit 
hepatic production of VI .1)1. and its metabolite LDL and 
increases HDL and apo A-i levels. An example of a suitable 
nicotinic acid product is NIASPANfi (niacin extended -
release tablets) which are available from Kos. 

[0382] Generally, a total daily dosage of nicotinic acid or 
a derivative thereof can range from about 500 to about 
10,000 mg/day, preferably about 100(1) to about 8000 
mg/day, and more preferably about 30(0 to about 6000 
mg/day in single or divided doses. 

[0383] In another alternative embodiment, the composi-
tions or treatments of the present invention can further 
comprise one or more AcylCoA:Cholestcrol 0-acyltrans-
ferase ("ACAF") Inhibitors, which can reduce Ii)!. and 
VLDL levels, coadministered with or in combination with 
the cardiovascular agent(s) and sterol absorption inhibitor(s) 
discussed above. ACAT is an enxymc responsible for esteri-
fying excess intracellular cholesterol and may reduce the 
synthesis of VLDI., which is a product of cholesterol 
esteriflcation, and overproduction of apo 13 -100-containing 
lipoproteins. 

[0384] Non-limiting examples of useful ACAI’ inhibitors 
include avasimihe ([[2,4,6-tris( l-methylethyl)phenyl] 
acetyl]sulfaniic acid, 2,6-hi1 -metl-iylethyl)phcnyl ester, 
formerly known as CI -1011), 111 ,-004, leciniibide (l)uP- I 
28) and CL-277082 (N-(2,4-clifluorophenyl)-N-[[4-(2,2-
diruethylpropyl)phenyl]mnethyl]-N-hept.ylu rca). See P. 
Chang et al., "Current, New and Future Treatments in 
Dyslipidaernia and Atherosclerosis", fli’ugs 200(1 
July;60(i); 55-93, which is incorporated by reference herein. 

[0385] In another alternative embodiment, the composi-
tions or treatments of the present invention can further 
comprise prohucol or derivatives thereof (such as AGI-1067 
and other derivatives disclosed in U.S. Pat. Nos. 6,12 1,311) 
and 6,147,250), which can reduce VD.[. levels, coadminis-
tered with or in combination with the cardiovascular 
agent(s) and sterol absorption inhibitor(s) discussed above. 

[0386] Generally, a total daily dosage of probucol or 
derivatives thereof can range from about 10 to about 2000 
mg/day, and preferably about 5(X) to about 1500 mg/clay in 
single or 24 divided doses. 

[0387] in another alternative embodiment, the composi-
tions or treatments of the present invention can further 
comprise low-density lipoprotein (t..DL) receptor activators, 
coadmjnistered with or in combination with the cardiovas-
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ciilar agcnt(s) and sterol absorption inhibitor(s) discussed 
above. Non-limiting examples of suitable LDL.-rcceptor 
activators include HOE-402, an imidazolidinyl-pyrirnidine 
derivative that directly stimulates LDL receptor activity. See 
M. Iluettinger ci al," Ilypolipidemic activity of I40E-402 is 
Mediated by Stimulation of the ID!. Receptor Pathway", 
Arterioscicr ’Jhmomh. 1993; 13:1005-12. 

[0388] Generally, a total daily dosage of LDL receptor 
activator(s) can range from about Ito about 1000 mg/day in 
single Or 24 divided doses. 

[0389] In another alternative embodiment, the composi-
tions or treatments of the present invention can further 
comprise fish oil, which contains Omega 3 fatty acids 
(3-PUFA), which can reduce VLDI. and triglyceride levels, 
coadminisicred with or in combination with the cardiovas-
cular agent(s) and sterol absorption inhibitor(s) discussed 
above. Generally, a total daily dosage of fish oil or Omega 
3 fatty acids can range from about .1 to about 30 grams per 
day in single or 24 divided doses. 

[0390] in another alternative embodiment, the composi-
tions or treatments of the present invention can further 
comprise natural water soluble fibers, such as psyllium, 
guar, oat and pectin, which can reduce cholesterol levels, 
coadministercd with or in combination with the cardiovas-
cular agent(s) and steml absorption inhibitor(s) discusser] 
above. Generally, a total daily dosage of natural water 
soluble fibers can range from about 0.1 to about 10 grams 
per day in single or 24 divided doses. 

[0391.1 In another alternative embodiment, the cornposi-
tions or treatments of the present invention can further 
comprise plant sterols, plant stanols and/or fatty acid esters 
of plant stanols, such as silostanol ester used in 
BENECOLfi margarine, which can reduce cholesterol lev-
els, coadmninistered with or in combination with the cardio-
vascular agent(s) and sterol absorption inhibitor(s) discussed 
above. Generally, a total daily dosage of plant sterols, plant 
stariols and/or fatty acid esters of plant stanols can range 
from about 0.5 to about 20 grams per day in single or 24 
divided doses. 

[0392] In another alternative embodiment, the composi-
tions or treatments of the present invention can further 
coniprise antioxidants, such as probueol, tocopherol, ascor-
bic acid, (I -carotene and selenium, or vitamins such as 
vitainiti. B or vitamin B,, coadrninistered with Or in Coin-
bination with the cardiovascular agent(s) and sterol absorp-
tion inhibitor(s) discussed above. Generally, a total daily 
dosage of antioxidants or vitamins can range from about 
0.05 to about 10 grains per clay in single or 24 divided doses. 

[0393] In another alternative embodiment, the composi-
tions, therapeutic combinations or methods of the present 
invention can further comprise one or more bile acid seques-
trants (insoluble anion exchange resins), coadministered 
with or in combination with the cardiovascular agents and 
sterol absorption inhibitor(s) discussed above. 

[0394] Rile acid sequestrants hind bile acids in the intes-
tine, interrupting the enterohepatic circulation of bile acids 
and causing an increase in the faecal excretion of steroids. 
Use of bile acid sequestrants is desirable because of their 
non-systemic mode of action. Bile acid sequestrants can 
lower inirahepalic cholesterol and promote the synthesis of 
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apo WE (I.Dl) receptors which bind I,DI, from plasma to 
further reduce cholesterol levels in the blood. 

[0395] Non-limiting examples of suitable bile acid scques-
trants include cholestyramine (a styrene-divinylhenzenc 
copolymer containing quaternary ammonium cationic 
groups capable of binding bile acids, such as QULiS-
TRANTM or QUES’IRAN LIGHTSfi cholestyramine which 
are available from Bristol-Myers Squibb), colestipol (a 
copolymer of dicthylenetriarnine and 1 -chloro-2,3-ep-
oxypropanc, such as COIIiSTIDfi tablets which are avail-
able from Pharmacia), colesevelarn hydrochloride (such as 
WeICholfi Tablets (poly(allylamine hydrochloride) cross-
linked with epichlorohydrin and alkylated with I -hromodc-
cane and (6-bromohexyl)-trimethylammoniu m bromide) 
which are available from Sankyo), water soluble derivatives 
such as 3,3-ioene, N-(cycloalkyl) alkyianiincs and poli-
glusam, insoluble quatemnized polystyrenes, saponins and 
mixtures thereof. Other useful bile acid sequestrants are 
disclosed in PCF Patent Applications Nos. WO 97/11345 
and WO 98157652, and U.S. Pat. Nos. 3,692,895 and 
5,703,188 which are incorporated herein by reference. Suit-
able inorganic cholesterol sequestrants include bismuth sali-
cylate plus rriontmoni Ilonite clay, aluminum hydroxide and 
calcium carbonate antacids. 

[0396] Generally, a total daily dosage of bile acid seques-
trant(s) can range from about 1 to about 50 grams per day, 
and preferably about 2 to about 16 grams per day in single 
or 2-4 divided doses. 

[0397] Also useful with the present invention are compo-
sitions or therapeutic combinations that can further comprise 
at least one (one or more) activators for peroxisome prolif-
crator-activated receptors (PPAR). l’hese activators act as 
agonists for the peroxisome proliferator-activated receptors. 
Three subtypes of PPAR have been identified, and these are 
designated as peroxisolne proliferator-activated receptor 
alpha (PPARr), peroxisome proliferator-activated receptor 
gamma (PPARy) and peroxisome prolifcrator-activated 
receptor delta (PPARi). It should be noted that PPARÔ is 
also referred to in the literature as PPAR(I and as NUCI, and 
each of these names refers to the same receptor. 

[0398] PPA.Ra regulates the metabolism of lipids. PPARa 
is activated by fihrates and a number of medium and 
long-chain fatty acids, and it is involved in stimulating 
li-oxidation of fatty acids. The PPAR’ receptor subtypes are 
involved in activating the program of adipocyte dit)ereniia-
tion and are not involved in stimulating peroxisome prolif-
eration in the liver. PPARh has been identified as being 
useful in increasing high density lipoprotein (IIDL) levels in 
humans. See, e.g., WO 97/28149. 

[0399] PPARa activator compounds are useful for, among 
other things, lowering triglycerides, moderately lowering 
LDL levels and increasing 111)1. levels. Useful examples of 
PPARcc activators include the fibrates discusser] above. 

[0400] other examples of PPARc activators useful with 
the practice of the present invention include suitable fluo-
rophenyl compounds as disclosed in U.S. No. 6,028,109 
which is incorporated herein by reference; certain substi-
tuted phenylpropionic corn pounds as disclosed in W() 
00/75103 which is incorporated herein by reference; and 
PPARa activator compounds as disclosed in W() 98/13081 
which is incorporated herein by reference- 
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[0401] Non -limiting examples of PPARy activator include 
suitable derivatives of glitazoties or thiazoliclinediones, such 
as, iroghtazonc (such as REZUUNfi troglitazone (-5-[[4-
[3,4-dihydro-6-hydroxy-2,5,7,8 -tetra mcthyl-2H-i -henzopy-
ran-2-yl)methoxy ]phenyl.] methyl]-2,4-thiazolidinedionc) 
commercially available from Parke-Davis); rosiglii.azone 
(such as AVANDLAfi rosiglitazonc malcate (-5-[[4-[2-(me-
thyl-2-pyridinylaniino)ethoxy]phenyl]methyl]-2,4-thiazo-
lidinedione, (Z) -2-butenedioate) (1:1) commercially avail-
able from SmithKline Beecham) and pioglitazone (such as 
AC’IOSM pioglitazone hydrochloride (5-[[4-[2-(5-eihyl-2-
pvridmyl)ethc>xy ]phenyi]met.hyl]-2,4-] thiazolidinedione 
monohydrochioride) commercially available from Takeda 
Pharmaceuticals). Other useful thiazolidinediones include 
ciglitazonc, englitazonc, darglitazone and BRI. 49653 as 
disclosed in W() 98/05331 which is incorporated herein by 
reference; PPARy activator compounds discloser! in WC) 
00/76488 which is incorporated herein by reference; and 
PPARy activator compounds disclosed in US, Pat. No. 
5,994,554 which is incorporated herein by reference. 

[0402] Other useful classes of PPARy activator com-
pounds include certain acetyiphenols as disclosed in U.S. 
Pat. No. 5,850,051 which is incorporated herein by refer-
ence; certain quinoline phenyl compounds as disclosed in 
WI) 99/20275 which is incorporated herein by reference; 
aryl compounds as disclosed by WO 99138845 which is 
incorporated herein by reference; certain 1,4-disubstituted 
phenyl compounds as disclosed in WO 00/63161; certain 
aryl compounds as disclosed in WO 01/00579 which is 
incorporated herein by reference; benzoic acid compounds 
as disclosed in WI) 01/12612 & WI) 01/12187 which are 
incorporated herein by reference; and substituted 4-hy-
droxy-phenylalconic acid compounds as disclosed in WI) 
97131907 which is incorporated herein by reference. 

[0403] PPARó compounds are useful for, among other 
things, lowering triglyceride levels or raising 1-LDL levels. 
Non-litniting examples of PPARh activators include suitable 
thiazole and oxazole derivates, such as C-AS. Registry No. 
317318-324, as disclosed in WO 01/00603 which is incor-
porated herein by reference); certain Iluoro, chloro or thio 
phenoxy phienylacetic acids as disclosed in WI) 97/28149 
which is incorporated herein by reference; suitable non -(3 -
oxidizable fatty arid analogues as disclosed in U.S. Pat. No. 
5,093,365 which is incorporated herein by reference; and 
PPARh compounds as disclosed in WO 99104815 which is 
incorporated herein by reference. 

[0404] Moreover, compounds that have multiple function-
ality for activating various combinations of PPARcr, PPARy 
and PPARh are also useful with the practice of the present 
invention. Non -limiting examples include certain substi-
tuted aryl compounds as disclosed in U.S. Pat. NC). 6,248, 
781; WI) 00/23416; WI) 00123415; WI) 00/23425; WI) 
00/23445; WO 00/23451; and WI) (X)/63153, all of which 
are incorporated herein by reference, are described as being 
useful PPARi arid/or PPARy activator compounds. Other 
non-limiting examples of useful PPARa and/or PPAR 
activator compounds include activator compounds as dis-
closed in WI) 97/25042 which is incorporated herein by 
reference; activator compounds as disclosed in WI) 
00/63190 which is incorporated herein by reference; acti-
vator compounds as disclosed in WO 01/21181 which is 
incorporated herein by reference; biaryl-oxa(thia)zolc corn-
pounds as disclosed in WI) 01/16120 which is incorporated 
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herein by reference; compounds as disclosed in WI) 
00/63196 and WI) 00/63209 which are incorporated herein 
by reference; substituted 5-aryl-2,4-thiazoliclinediones Com-
pounds as disclosed in U.S. Pat. No. 6,008,237 which is 
incorporated herein by reference; arylthi azoliclinedione and 
aryloxazolidinedione compounds as disclosed in WI) 
00178312 and WI) 00/78313G which are incorporated 
herein by reference; GW2331 or (2-(4-dd1uorophcnyl]-1 
heptylureido)ethyl]pheriuxy)-2-methyl but yric compounds 
as disclosed in WI) 98/05331 which is incorporated herein 
by reference; aryl compounds as disclosed in U.S. Pat. No. 
6,166,049 which is incorporated herein by reference; 
oxazole compounds as disclosed in WI) 01/17994 which is 
incorporated herein by reference; and dithiolane Compounds, 
as disclosed in WI) 01/25225 and WI) 01/25226 which are 
incorporated herein by reference. 

[0405] Other useful PPAR activator compounds include 
substituted benzylthiazolidine-2,4-dione compounds as dis-
closed in WO 01/14349, WI) 01/14350 and WO/01/04351 
which are incorporated herein by reference; mercaptocar-
hoxylic compounds as disclosed in WO 00/50392 which is 
incorporated herein by reference; aseofuranone compounds 
as disclosed in WI) 00/53563 which is incorporated herein 
by reference; carboxylic compounds as disclosed in WI) 
99/46232 which is incorporated herein by reference; corn -
pounds as disclosed in WO 99/12534 which is incorporated 
herein by reference; benzene compounds as disclosed in WI) 
99/15520 which is incorporated herein by reference; 
o-anisamide compounds as disclosed in WI) 01/21578 
which is incorporated herein by reference; and PPAR acti-
vator compounds as disclosed in WI) 01/40192 which is 
incorporated herein by reference. 

[0406] The peroxisome proliferator-activated receptor(s) 
activator(s) are administered in a therapeutically effective 
amount to treat the specified condition, for example in a 
daily dose preferably ranging troni about 50 to about 300) 
mg per day, and more preferably about 50 to about 2000 mg 
per day, given in a single close or 24 divided doses. The exact 
dose, however, is determined by the attending clinician and 
is dependent on such factors as the potency of the compound 
administered, the age, weight, condition and response of the 
patient. 

[0407] The compositions or treatments of the present 
invention can further comprise one or more ilcal bile acid 
transport ("IBAT") inhibitors (or apical sodium co-rlcpcn-
dent bile acid transport. ("ASBI") inhibitors) coadminis-
lered with or in combination with the cardiovascular 
agent(s) and sterol absorption inhibitor(s) discussed above. 
The 1I3Al’ inhibitors can inhibit bile acid transport to reduce 
1.1)1, cholesterol levels. Non-limiting examples of suitable 
IBAI’ inhibitors include henzothiepines such as therapeutic 
compounds comprising a 2,3,4,5-tetrahydro- I -benzoth-
epine 1,1 -dioxide structure such as are disclosed in PIT 
Patent Application WI) (X)/38727 which is incorporated 
herein by reference. 

[0408] Generally, a total daily dosage of l.BAI’ inhibitor(s) 
can range from about 0.01 to about 1000 mg/day, and 
preferably about 0.1 to about 50 mg/day in single or 24 
divider! doses. 

[0409] The compositions or treatments of the present 
invention can further comprise One or more Cholcstcryl 
listen Transfer Protein ("CEIT") Inhibitors coaclministered 
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with or in combination with the cardiovascular agent(s) and 
sterol absorption inhibitor(s) discussed above. CETP is 
responsible for the exchange or transfer of cholesteryl ester 
carrying HDL and triglycerides in VI.DL. 

[0410] Non -limiting examples of suitable CEi’P inhibitors 
are disclosed in PCT Patent Application No. WO 00/38721 
and U.S. Pat. No, 6,147,090, which are incorporated herein 
by reference. Pancreatic cholesteryl ester hydrolase (PCEH) 
inhibitors such as WAY-121898 also can be coadministered 
with or in combination with the peroxisome proliferator-
activated receptor(s) activator and sterol absorption inhibi-
tor(s) discussed above. 

[0411] Generally, a total daily dosage of CE’l’P inhibitor(s) 
can range from about 0.01 to about 1000 mg/day, and 
preferably about 0.5 to about 20 mg/kg body weight/day in 
single or divided doses 

[0412] The compositions or treatments of the present 
invention can further comprise probucol or derivatives 
thereof (such as IVjJ- 1067 and other derivatives disclosed in 
U.S. Pat- Nos. 6,121,319 and 6,147,250), which can reduce 
IJ)f, and HOE levels, coadministered with or in combina-
tion with the cardiovascular agent(s) and sterol absorption 
inhibitor(s) discussed above. 

[0413] The compositions or treatments of the present 
invention can further comprise monocyte and macrophage 
inhibitors such as polyunsaturated fafty acids (PUFA.), thy-
roid hormones including throxinc analogues such as CGS-
26214 (a thyroxine compound with a fluorinated ring), gene 
therapy and use of recombinant proteins such as recombi-
nant apo L. Generally, a total daily dosage of these agents 
can range from about 001 to about 1000 mg/day in single 
or 2-4 divided doses. 

[0414] Also useful with the present invention are compo-
sitions or therapeutic combinations which further comprise 
hormone replacement agents and compositions. Useful hor-
mone agents and compositions for hormone replacement 
therapy of the present invention include androgens, estro-
gens, progestills, their pharmaceutically acceptable salts and 
derivatives. Combinations of these agents and compositions 
are also useful. 

[0415] The dosage of androgen and estrogen combinations 
vary, desirably from about I mg to about 4 mg androgen and 
from about 1 mg to about 3 mg estrogen. Examples include, 
but are not limited to, androgen and estrogen combinations 
such as the combination of esterified estrogens (sodium 
estronc sulfate and sodium equilin sulfate) and methyltest-
OSleronc (17-hydroxy-17-methyl-, (17B)- androst-4-en-3-
one) available from Solvay Pharmaceuticals, Inc., Marietta, 
Ga., under the tradename Estratest. 

[0416] Estrogens and estrogen combinations may vary in 
dosage from about 0.01 mg up to 8 mg, desirably from about 
0.3 nig to about 3.0 mg. Examples of useful estrogens and 
estrogen combinations include: 

[0417] (a) the blend of nine (9) synthetic estrogenic 
substances including sodium estrone sulfate, sodium 
cquilin sulfate, sodium 17 a-clihydroequilinu sulfate, 
sodium 17 cs.-estradiol sulfate, sodium 17 [-dihy-
droequil in sulfate, sodium 17 a-clihydroequilenin 
sulfate, sodium 17 3-dihyclroequi1enin sulfate, 
sodium equilcnin sulfate and sodium 17 1-estradiol 
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sulfate; available from Duranicd Pharmaceuticals, 
Inc., Cincinnati, Ohio, under the tradename Cents-
till; 

[0418] (b) ethinyl estradiol (19-nor-17 a -pregna-1,3, 
5(1 0)-trien-20-yne-3, 17-diol; available by Scheriug 
Plough Corporation, Kenilworth, N.J., under the 
tradename Estinyl; 

[0419] (c) esterified estrogen combinations such as 
sodium estrone sulfate and sodium equilin sulfate; 
available from Solvay under the tradename Estratab 
and from Monarch Pharmaceuticals, Bristol, Thnn., 
under the tradename Menest; 

[0420] (d) estropipale (piperazinc cstra-1,3,5( 10)-
trien-17-one, 3-(sulfooxy)-estrone sulfate); available 
from Pharmaeia & Upjohn, Peapack, N.J., under the 
tradenamue Ogen and from Women First Health (Tare, 
Inc., San Diego, Calif., under the tracicname Ortho-
Est; and 

[0421] (e) conjugated estrogens (17 a-dihydroequi-
lin, 17 ci-estradiol, and 17[-dihydroequilin); avail-
able from Wyeth-Ayerst Pharmaceuticals, Philadel-
phia, Pa., under the tradename Prernarin. 

[0422] Progestins and estrogens may also he administered 
with a variety of dosages, generally from about 0.05 to about 
2.0 mg progestin and about 0.001 mg to about 2 mg 
estrogen, desirably from about 0.1 mug to about I rug 
progestin and about 0.01 mg to about 0.5 mg estrogen. 
Examples of progestin and estrogen combinations that may 
vary in dosage and regimen include: 

[0423] (a) the combination of estradiol (estra-1, 3, 5 
(10)-triene-3, 17 3-diol hemihydrate) and norcthin-
drone (17 l-acetoxy-19-nom-17 m-pregu-4-en-20-yn-
3-one); which is available from Pijarmacia & 
Upjohn, Peapack, N.J., under the tradename 
Activella; 

[0424] (h) the combination of levonorgestrcl (d(�)- 13 
13 -ethyl-17 (i-ethinyl- 17 f-hydroxygon -4-cn-3-one) 
and ethinyl estradial; available from Wyeth-Ayerst 
under the tradename Alesse, from Watson Laborato-
ries, Inc., Corona, Calif., under the tradenames 
Levora and Trivora, Monarch Pharmaceuticals, 
under the tradename Nordette, and frorn Wyeth-
Ayerst under the tradename Triphasil; 

[0425] (c) the combination of ethynodiol diacetate 
(19-nor-17 o.-pregu -4-en-20-ync-3 l, I 7-diol dl iac-
ctate) and ethinyl estradiol; available from G.D. 
Searle & Co., Chicago, Ill., under the tradename 
Demulen and from Watson under the tradename 
Zovia; 

[0426] (d) the combination ut desogestrci (13-ethyl-
ii- methylene-18,1 9-dinor-17 a-pregn-4-eni-20-yn-
17-ol) and cthinyl estradiol; available from Organon 
under the tradenames Desogen and Mircette, and 
from Ori.ho-McNeil Pharmaceutical, Raritan. N.J., 
under the tradename Ortho-Cepi; 

[0427] (e) the combination of norethindronc and ethi-
nyl cstradiol; available from Parke-Davis, Morris 
Plains, N.J., under the tradenames Estrostep and 
femhrt, from Watson under the tradenamucs Micro-
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geslin, Necon, and Tn-Nanny!, from Ortho-McNcil 
under the iradenames Modicon and Ortho-Novum, 
and from Warner Chilcott Laboratories, Rockaway, 
NJ., under the tradename Ovcon; 

[9428] (t) the combination of norgestrel ((–)-13-
e1hyl-;! 7-hydroxy-18, 19-dinor-17 u-preg-4-en-20--
yn-3-onie) and ethinyl estradiol; available from 
Wycth-Aycrst under the tradenames Ovral and 
Lo/Ovral, and from Watson under the tradenurues 
Ogestrel and Low-Ogestrel; 

[0429] (g) the combination of norcthindrone, ethinyl 
estradjoj, and mestranol (3-methoxy- I 9-nor-I 7 
a-pregna-1,3,5(10)-trien-20-yn4 7-ol); available 
from Watson under the tradcnamcs Brevicon and 
Noririyl; 

[0430] (h) the combination of 17 P-estradiol (estra-
I ,3,5(iO)-tricnc-3,i7 fI-diol) and  micronized forges-
timate (17 (x-i 7-Acetyloxyl)-.1 3-ethyl-I 8,19-tb-
norpregn-4-en-20-yn-3-one3-oxirne); available from 
Ortho-McNcil under the tradename Ortho-Prefest; 

[0431] (1) the combination of norgestimate (18,19-
dinor- I 7-pregn-4-eu-20-yn-3-one, 17�(acetyloxy)-
13-ethyl-, oxime, (17((x)-(+)-) and ethinyl estradiol; 
available from Ortho-McNeil under the tradenarnes 
Ortho Cyclen and Ortho Tri-(’yclen; and 

[0432] j) the combination of conjugated estrogens 
(sodium est.rone sulfate and sodium equilin sulfate) 
and inedroxyprogesterone acetate (20-diane, 
1 7-(acetyloxy)-6-methyl-, (6((A))- pregn-4-ene-3); 
available from Wyeth.-Ayerst under the Iradenames 
Premphase and Prempro. 

[0433] In general, a dosage of progcstins may vary from 
about 005 mg to about 10 mg or UI) to about 200 mg if 
nijcrosized progesterone is administered. Examples of 
progcstins include norethindrone; available from liSi Led-
eric, Inc., Philadelphia, Pa., under the tradename Aygestin, 
from ()riho-McNeii under the tradename Micronor, and 
from Watson under the tradcnamc Nor-QD; norgcstrcl; 
available from Wyeth-Ayerst under the tradename Ovrettc; 
micronized progesterone (pregn-4-ene-3,20-dione); avail-
able from Solvay under the tradename Prometrium; and 
rnedroxyprogest.erone acetate; available from Pharmacia & 
Upjohn under the tracicnamc Provera, 

[0434] The compositions, therapeutic combinations or 
methods of the present invention can further comprise one or 
more obesity control medications. Different obesity control 
medications include, but are not limited to, drugs that reduce 
energy intake or suppress appetite, drugs that increase 
energy expenditure and nutrient-partitioning agents. Suit-
able obesity control medications include, but are not limited 
to, noradrcncrgic agents (such as diethyipropion, mazindol, 
phenyipropanolamine, phcntcrmine, phendinuctrazinc, 
phendamine tartratc, n.iethamphetamine, phendimetrazie 
and tartrate); scrotonergic agents (such as sibutrarnine, fm-
finra mine, cicxfenfluramine, tluoxetine, fluvoxaminc and 
paroxtinc); thermogenic agents (such as ephedrine, caffeine, 
t.heophylline, and selective 33-adrenergic agonists); an 
alpha-blocking agent; a kainitc or AMPA receptor antago-
nist; a lcptin-lipolysis stimulated receptor; a phosphodi-
csterase enzyme inhibitor; a compound having nucleotide 
sequences of the mahogany gene; a fibroblast growth factor-
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10 polypeptide; a monoamine oxidasc inhibitor (such as 
hefioxatone, nioclohemide, brofarominc, phenoxathine, esu-
prone, befol, toloxatone, pirlindol, amillaminc, scrclorcm-
me, hazinapnine, lazahcmidc, milacernide and caroxazone); 
a compound for increasing lipid metabolism (such as eva-
diamine compounds); and a lipase inhibitor (such as orl-
istat). Generally, a total dosage of the above-described 
obesity control medications can range from I to 3.000 
mg/day, desirably from about 1 to 1,000 mg/day and more 
desirably from about 1 to 200 mg/day in single or 2-4 
divided doses. 

[0435] The compositions, therapeutic combinations or 
methods of the present invention can further comprise one or 
more blood modifiers which are chemically or structurally 
different from the sterol absorption inhibitors (such as 
compounds (I -XI) above) and the cardiovascular agents 
discussed above, for example, they contain one or more 
different atoms, have a different arrangement of atoms or a 
different number of one or more atoms than the sterol 
absorption inhibitor(s) and the cardiovascular agents dis-
cussed above. Different blood modifiers include but are not 
limited to anti -coagulants (argatrohan, bivalirudin, daltc-
parin sodium, dcsirudin, dicumaro!., lyapolatc sodium, nafa-
rnostat mesylate, phenprocoumon, tinzaparin sodium, war-
farin sodium); antithrombotic (anagrelide hydrochloride, 
hivalirudin, cilostazol, dalteparin sodium, danaparoid 
sodium, dazoxihen hydrochloride, efegatran sulfate, enox-
aparin sodium, fluretofen, ifetrohan, ifetroban sodium, lami-
fuban, lotrafihan hydrochloride, napsagatran, orbofibari 
acetate, roxifuban acetate, sibra.fihan, tinzaparin sodium, 
trifenagrel, abciximab, zolimomab aritox); fibrinogen recep-
tor antagonists (roxifihan acetate, fradafiban, orbofiban, 
lotraflhan hydrochloride, tirofihan, xcmibotiban, monoclonal 
antibody 7E3, sibrafihan); platelet inhibitors (cilostazol, 
clopidogrel bisulfate, epoprostenol, epoprostenol sodium, 
ticlopidine hydrochloride, aspirin, ibuprofen, naproxen, 
sulindae, idomethacin, mefenamate, droxicam, diclofenac, 
sulfinpyrazone, piroxicam, dipyridamolc); platelet aggrega-
tion inhibitors (acadesine, heraprost, heraprosi sodium, 
ciprostenc calcium, ilazigrel, Ii larizine, botratiban hydro-
chloride, orhofihan acetate, oxagrelate, fradaflban, c,rbo-
!ihan, tirofiban, xemilofiban); hcmorrhcologic agents (pen-
toxifyllinc); lipoprotein associated coagulation inhibitor; 
Factor Vila inhibitors (4H-31 -bcnzoxazin-4-oties, 411-3,1 - 
bcnzoxazin-4-thiones, quinazobin-4-ones, quinazolin-4-
thiones, benzothiazin-4-ones, imidazolyl-boronic acid-de-
rived pepticle analogues TFPI-derivccl Peptides, 
naphthalene-2-sulfonic acid If I -[3-(aminoirn inomethyl)-. 
henzy.l]-2-oxo-pyrrolidlin-3-(S)-yl} amide tritluoroacetate, 
dibenz.oIuran-2-sulfonic acid { 1 -[3-(aminomnethyb)-benzyl]-
5-oxo-pyrro!idin-3-yl}-ainidc, tolulene-4-sutionic acid (I - 
[3-(aminoiminomcthyl)-bcnzyl]-2-oxo-.pyrrolidin-3-.(S)-
yl}-amidc triflu.oroacetate, 3,4-dihydro-lll-isoquittolioc-2-
sulfonic acid { 1 -[3-(aminoiminomethyl)-henzyl]-2-oxo-
pyrrolin-3-(S)-yl}-am ide trilluoroacetate); Factor Xa 
inhibitors (disubstituted pyrazolines, disubstituteci tniazo-
lines, substituted n-[(aminoiminomethyl)phenvl] propyla-
nudes, substituted n-[(aininotncthyl)phenyt] propylamides, 
tissue factor pathway inhibitor (lFPI), low molecular 
weight heparins, heparinoids, hen,-imidaiobines, l:ucnzox-
azolinones, benzopiperazinones, indanones, dibasic (amidi-
noaryl) propanoic acid derivatives, amichinophcoyl-pyrro-
lidines, amidinophcnyl-pyrrolines, amidinophenyl-
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isoxazolidines, amidinoindoles, amidinoazoles, his-
arlysulfonylaminobenxamide derivatives, peptidic Factor 
Xa inhibitors). 

[0436] The compositions, therapeutic combinations or 
methods of The present invention can further comprise one or 
more anticliabetic medications for reducing blood glucose 
levels in a human. Different itotidiabetic medications 
include, but arc not limited to, drugs that reduce energy 
intake or suppress appetite, drugs that increase energy 
expenditure and nutrient-partitioning agents. Suitable 
antidiahetic medications include, but are not limited to, 
suifonylurca (such as acetohexarnide, chloqropamidc, glia-
milide, gliclazide, glimepiride, glipizide, glyhuride, glib-
cnclarnide, tolazamide, and tolbutaniide), meglitinide (such 
as repaglinide and nategliuidc), biguatnide (such as met-
forrnm and huformin), thiazolidinedione (such as troglita-
zone, rosiglitazone, pioglitazone, ciglitazone, cngliiazone, 
and darglitazonc), alpha-glueosidase inhibitor (such as acar-
bose, miglitol, camiglihose, and voglihose), certain peptides 
(such as amlintide, pramlintide, exendin, and GLP-1 ago-
nistic peptides), and orally administrable insulin or insulin 
composition for intestinal delivery thereof, Generally, a total 
dosage of the above-described antidiabetic medications can 
range from 0.1 to 1,000 mg/day in single or 2-4 divided 
doses. 

04371 Mixtures of any of the pharmacological or thera-
peutic agents described above can be used in the composi-
tions and therapeutic combinations of these other errthodi-
roents of the present invention. 

[0438] The compositions and therapeutic combinations of 
the present invention can be administered to a mammal in 
need of such treatment in a therapeutically effective amount 
In treat vascular conditions such as hypertension. The com-
positions and treatments can he administered by any suitable 
means that produce contact of these compounds with the site 
of action in the body, for example in the plasma, liver or 
small intestine of a mammal. 

[0439] Fhe daily dosage for the various compositions and 
therapeutic combinations described above can be adminis-
tered to a patient in a single dose or in multiple subdc.ses, as 
desired. Subdoses can he administered 2 to 6 times per day, 
for example. Sustained release dosages can he used. Where 
the cardiovascular agents and sterol absorption inhibitor(s) 
are administered in separate dosages, the number of doses of 
each component given per day may not necessarily he the 
same, e.g, one component may have a greater duration of 
activity and will therefore need to be administered less 
frequently. 

[0440] The pharmaceutical treatment compositions and 
therapeutic combinations of the present invention can fur-
ther comprise one or more pharmaceutically acceptable 
carriers, one or more excipient.s and/or one or more addi-
tives. Non-limiting examples of pharmaceutically accept-
able carriers include solids and/or liquids such as ethanol, 
glycerol, water and the like. The amount of carrier in the 
treatment composition can range from about 5 to about 99 
weight percent of the total weight of the treatment compo-
sition or therapeutic combination. Non-limiting examples of 
suitable pharmaceutically acceptable excip.ients and addi-
tives include non-toxic compatible fillers, binders such as 
starch, clisintegrants, buffers, preservatives, anti-oxidants, 
lubricants, flavorings, thickeners, coloring agents, emulsifi-
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ers and the like. The amount of excipient or additive can 
range from about t). 1 to about 90 weight percent o   the total 
weight of the treatment composition or therapeutic combi-
nation. One skilled in the art would understand that the 
amount of carrier(s), excipients and additives (if present) can 
vary. 

[0441] The treatment compositions of the present inven-
tion can be administered in any conventional dosage form, 
preferably an oral dosage form such as a capsule, tablet, 
powder, cachet, suspension or solution. The formulations 
and pharmaceutical compositions can he prepared using 
conventional pharmaceutically acceptable and conventional 
techniques. Several examples of preparation of dosage for-
mulations are provided below. 

[0442] The following formulations exemplify some of the 
dosage forms of this invention. In each formulation, the term 
"Active Compound I" designates a sterol absorption inhibi-
tor and the term "Active Compound II" designates a car-
diovascular agent described herein above. 

EXAMPLE’ 

[0443] 

No. Ingredient rng/tahlci 

1 Active Compound I Ill 
2 lactose rponohrdrstc NI’ 55 
3 Microcrysls]Iine cellulose 2() 
4 Povirtonc (K2932) USP 4 
5 Croscermellose sodium NF 8 
S Sodium lauryl sultate 2 
7 Magiicsiuin St.earrstc Ni 1 

’lotal 100 

[0444] In the present invention, the above-described tablet 
can be coadininistered with it tablet, capsule, etc. comprising 
a dosage of Active Compound Ii, for example a cardiovas-
cular agent as described above. 

[0445] Method of Manufacture 

[0446] Mix Item No. 4 with purified water in suitable 
mixer to form hinder solution. Spray the binder solution and 
then water over items 1, 2, 6 and a portion of Item 5 in a 
fluidized bed processor to granulate the ingredients. Con-
tinue fluidization to dry the damp granules. Screen the dried 
granules and blend with Item NO. 3 and the remainder of 
Item 5. Add Item No. 7 and mix Compress the mixture to 
appropriate size ind weight on a suitable tablet machine, 

[0447] For coadmninistration in separate tablets or cap-
sules, representative formulations comprising a cholesterol 
absorption inhibitor such as are discussed above are well 
known in the art and representative formulations comprising 
a cardiovascular agent such as are discussed above are well 
known in the art. It is contemplated that where the two active 
ingredients are administered as a single composition, the 
dosage forms disclosed above for sterol absorption inhibitor 
may readily he modified using the knowledge of one skilled 
in the art. 
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[0448] Since the present invention relates to reducing the 
plasma sterol (especially cholesterol) concentrations or lev-
els by treatment with a combination of active ingredients or 
treating vascular conditions, stroke or obesity wherein the 
active ingredients may be administered separately, the 
invention also relates to combining separate pharmaceutical 
compositions in kit form. That is, a kit is contemplated 
wherein two separate units are combined: a pharmaceutical 
composition comprising at least one cardiovascular agent 
and a separate pharmaceutical composition comprising at 
least one sterol absorption inhibitor as described above. The 
kit will preferably include directions for the administration 
of the separate components. The kit form is particularly 
advantageous when the separate components must be 
administered in different dosage forms (e.g., oral and 
parenteral) or are administered at different dosage intervals. 

[04491 The treatment compositions and therapeutic com-
binations of the present invention can inhibit the intestinal 
absorption of cholesterol in mammals, as shown in the 
Example below, and can be useful in the treatment and/or 
Prevention of vascular conditions, such as vascular inflam-
n)ation, atherosclerosis, hypercholesterolemia and sitoster-
olcmia, stroke, obesity and lowering of plasma levels of 
cholesterol in mammals, in particular in humans. 

[0450] In another embodiment of the present invention, 
the compositions and therapeutic combinations of the 
present invention can inhibit sterol absorption or reduce 
plasma concentration of at least one sterol selected from the 
group consisting of phytosterols (such as sitosterol, campes-
terol, stigmastcrol and avenosterol), 5a-stanols (such as 
cholcstanol, 5a-campestanol, Sca-sitostanol), cholesterol 
and mixtures thereof. The plasma concentration can be 
reduced by administering to a mammal in need of such 
treatment an effective amount of at least one treatment 
composition or therapeutic combination comprising at least 
one cardiovascular agent and at least one sterol absorption 
inhibitor described above- The reduction in plasma concen-
tration of sterols can range from about ito about 70 percent, 
and preferably about 10 to about 50 percent. Methods of 
measuring serum total blood cholesterol and total LDL 
cholesterol are well known to those skilled in the art and for 
example include those disclosed in PCT WC) 99/38498 at 
page ii, incorporated by reference herein. Methods of 
determining levels of other sterols in serum are disclosed in 
11. (lylling et al., "Serum Sterols During Stanol Ester 
Feeding in a Mildly Hype rcholesterolernic Population", J. 
Lipid Res. 40: 593-600 (1999), incorporated by reference 
herein. 

[0451] Illustrating the invention is the following example 
which, however, are not to be considered as limiting the 
invention to their details. Unless otherwise indicated, all 
parts and percentages in the following examples, as well as 
throughout th.c specification, are by weight. 

EXAMPI.F 

PREPARAtION OF COMPOUND OF FORMULA 
(II) 

[0452] Step .1): 
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0.61 mol) and the reaction mixture was cooled to 0° C. 
Methyl-4-(chlomoformyi)butyrate (50 g, 0.3 mol) was added 
as a solution in CH7CI., (375 ml) dropwise over 1 h, and the 
reaction was allowed to warm to 22° C. After 17 li, water and 
1I2SO4 (2N, 100 ml), was added, the layers were separated, 
and the organic layer was washed sequentially with NaOH 
(10%), NaCI (sat’d) and water. The organic layer was dried 
over MgSO,1 and concentrated to obtain a semicrystallinc 
product. 

[0454] Step 2): 

[0455] To a solution of TiCi4 (18.2 ml, 0.165 mol) in 
CHCI, (600 ml) at 0° CT., was added titanium isopropoxide 
(16.5 nil, 0.055 mol). After IS win,, the product of Step 1 
(49.0 g, 0.17 mol) was added as a solution in Cl-1,Cl, (100 
ml). After 5 mm., diisopropylethylamine (DIPEA) (65.2 ml, 
0.37 mol) was added and the reaction mixture was stirred at 
0° C. for 1 It, the reaction mixture was cooled to -20° C., and 
4-henzyloxyhenzylidine(4-fluoro)aniljne (114.3 g, 0.37 
mol) was added as a solid. The reaction mixture was stirred 
vigorously for 4 Ii at -20° CT., then acetic acid was added as 
a solution in CH -CL, dropwise over 15 mimi., the reaction 
mixture was allowed to warm to 0° C., and l-I,SO4 (2N) was 
added. The reaction mixture was stirred an additional 1 h, 
the layers were separated, washed with water, separated and 
the organic layer was dried. The crude product was crystal-
lized from ethanol/water to obtain the pure intermediate. 

[0456] Step 3): 

[0457] To a solution of the product of Step 2 (8.9 g, 14.9 
mmol) in toluene (100 ml) at 50° CT., was added N,O-
bis(trimet.hylsilyl)acctamide (HSA) (7.5(1 ml, 30.3 mmol). 
After 0.5 Ii, solid ’IBAF (0.39 g, 1.5 mmol) was added and 
the reaction mixture stirred at 50° C. for an additional 3 Ii. 
The reaction mixture was cooled to 22° C., (H!-1 (10 nil), 
was added. The reaction mixture was washed with 11(1 (I 
N), NaIICO3 (1 N) and NaCI (sat’d), and the organic layer 
was dried over MgSO4 

[0458] Step 4): 

[0459] To a solution of the product of Step 3 (0.94 g, 2.2 
mmol) in (/1-13)11 (3 ml), was added water (i ml) and 
l.iOH.H2O (102 mg, 24 mmole). The reaction mixture was 
stirred at 22° C. for 1 It and then additional LiOH.F{20 (54 
mg, 1.3 mmolc) was added. After a total of 2 h, 11(1/1 (1 N) 
and EtOAc was added, the layers were separated, the organic 
layer was dried and concentrated in vacuo. lb a solution of 
the resultant, product (0.91 g, 2.2 rrimol) in Cl-Ct/I, at 22°  
was added CICOCOCI (0.29 ml, 3.3 mmol) and the mixtuuc 
stirred for 16 h. The solvent was removed in va(7uo. 

[0460] Step 5) 

[0461] To an efficiently stirred suspension of 4-Iluomophe-
nylzine chloride (4.4 mmol) Prepared from 4-Iluorophenyl-
magnesium bromide (1 M in THF, 4.4 nil, 4.4 mniol) and 
ZnCI (0.6 g, 4.4 mmol) at 4° (....was added tetrakis(triph-
enylphosphine)palladium (0.25 g, 0.21 mmol) followed by 
the product of Step 4(0.94g. 2.2 mmol) as a solution in TI IF 
(2 ml). The reaction was stirred for 1 h at 0° C. and then for 
0.5 h at 22° CT HCI (1 N, 5 ml) was added and the mixture 
was extracted with EtOAc. The organic layer was concen-
trated to an oil and purified by silica gel chromatography to 
obtain 1 -(4-liuorophenyl)-4(S)-(4-hydroxyphenyl)-3( R)-(3-
oxo-3-phenylpropyl)-2-azetidino lie: 

[0453] To a solution of (S)-4-phenyl-2-oxazolidinone (41 
g, 0.25 mol) in Ci-LCI., (200 ml), was added 4-dimethylami-
nopyridine (2.5 g, 002 mol) and triethylamine (84.7 ml, 
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[0462] URMS calc’d for CH19FNO408.1429, found 
408.1411. 

[0463] Step 6): 

[0464] To the product of Step 5 (0.95 g, 1.91 rnmol) in 
THF (3 ml), was added (R)-tetrahydro-i-methyl-3,3-cliphe-
nyl-1.11 ,311-pyrrolo-[1 ,2-c][i,3 ,21 oxazaborole (120 mg, 
0.43 mniol) and the mixture was cooled to �20° C. After 5 

mm, borohydnde-dimethylsul.tide complex (2M in THI, 
0.85 ml, 1.7 mmol) was added dropwise over 0.5 h After a 
total of 1.5 h , CH301-1 was added followed by HCI (1 N) and 
the reaction mixture was extracted with EtOAc to obtain 
I -(4-fluorophenyl)-3(R)-[3(S)-(4-fluorophenyl)-3-hy(Irox-
ypropyl)]4(S)-[4-(phenylmetboxy)phenyl]-2-azetidmone 
(compound 6A-1) as an oil. 1H in CI)C13 d 1-134.68. J2.3 
Hz. (1 (MH) 5(X). 

[0465] Use of (S)-tetra-hydro-1-methyl-3,3-diphenyl-Il H, 
31-T-pyrrolo-[l,2-c][1,3,2] oxazaborole gives the correspond-
ing 3(R)-hydroxypropyl azetidirione (compound 613-1). ill 
in (’[I)Cl.  d I l34.69. J=2.3 Liz. Cl (M11) 500. 

[0466] Id a solution of compound 6A-1 (0.4 g, 0.8 mmol) 
in ethanol (2 ml), was added 10% Pd/C (0.03 g) and the 
reaction mixture was stirred under a pressure (60 psi) of H2 

gas for 16 h. The reaction mixture was filtered and the 
solvent was concentrated to obtain compound 6A. Mp 
164-166° C.; Cl (M11) 410. [u]026-28.1° (c 3, CH3011) 
Elemental analysis calc’d for C,41121F2N01: -7o.41’ 11 5.17; 
N 3.42; found 71.25; II 5.19; N 3.54. 

[0467] Similarly treat compound 613-1 to obtain com-
pound 6W 

[0468] Mp 129.5-132.5° C.; (1 (MH) 410. Elemental 
analysis catc’d for C2,1H21F2N0.3: C70.41; H 5.17; N 3.42; 
found C 70.30; II 5.14; N 3.52. 

[0469] Step 640 (Alternative): 

[0470] i,o a solution of the product of Step 5 (0.14 g, 0.3 
miool) in ethanol (2 ml), was added 10% Pd/C(0.03 g) and 
the reaction was stirred under a pressure (60 psi) of H2 gas 
for 16 h. The reaction mixture was filtered and the solvent 
was concentrated to afford a 1:1 mixture of compounds 6A 
and 613. 

[0471] It will he appreciated by those skilled in the art that 
changes could be made to the embodiments described above 
without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited 
to the particular enibodiments disclosed, but it is intended to 
cover modifications which are within the spirit and scope of 
the invention, as defined by the appended claims. 

Therefore, we claim: 
:1. A composition comprising: 

(a) at least one sterol absorption inhibitor or pharmaceu-
tically acceptable salt or solvate thereof or prodrug of 
the at least one sterol absorption inhibitor or of the salt 
or solvate thereof; and 

(b) at least one cardiovascular agent for treating vascular 
conditions which is different from the at least one sterol 
absorption inhibitor. 
the composition according to claim 1, wherein the at 

least one sterol absorption inhibitor is represented by For-
rnula (I): 

K.. 
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(I) 

Ic Id2 

AP 

O\Ar2 

or isomers thereof, or pharmaceutically acceptable salts or 
solvates of the compounds of Formula (I) or of the isomers 
thereof, or prodrugs of the compounds of Formula (I) or of 
the isomers, salts or solvates thereof, wherein: 

At--’ and Ar2 are independently selected from the group 
consisting of aryl and R4-substituted aryl; 

Ar3 is aryl or R -substituted aryl; 

X, Y and Z are independently selected from the group 
consisting of ----Cli,--, ---Ct t(lowcr alkyl).. and 
--C(dilower alkyl)-; 

R and R2 arc independently selected from the group 
consisting of �OR°, ---O(CO)R<, --O(CO)(.)R° and 

R1 and R1 are independently selected l’roni the group 
consisting of hydrogen, lower alkyl and aryl; 

q is 0 or 1; 

r is 0 or I; 

in, n and p are independently selected from 0, I, 2, 3 or 
4; provided that at least one of q and r is I, and the sum 
of ui, n, p, q and r is 1, 2, 3, 4, 5 or 6; and provided that 
when p is 0 and r is 1, the sum of m, q and n is 1, 2, 
3, 4 or 5; 

R4 is 1-5 substituents independently selected from the 
group consisting of lower alkyl, ---OR", -O(CO)R’, 
�O(CO)OR, �O(CH,) 3OR, �--O(C’O)NR’R7, 

�NR°R7, ��NR°(CO)R7, -NR°(CO)OH.°, 
_NRC((’O)NR7RS, _NRo SO,p,l ---(OOR 
��CONR6R7, COW, _SO2NRIc7, S(0)..R°, 
�O(CH7) ,,�COOR°, �0((’J-T,)110C()NR5R 
-(lower alkylene)COOR° , --CI ICH�COOR" 
�CF3. �CN, �NO, and halogen; 

R5 is I -S substituents independently selected from the 
group consisting of �OR’-’, ---O(CO)R", 
--....Q(( C))OR° �O(Cl I,) 5OR , 
_.NReR7 , �NR°(( O)R7, ....--NR( CO)0R9, 
�NR 6(C())NR7R8, �NR"SO,R° , --COC)R°, 
�CONR"R7. _._CORC , ---S(i),NR6R7, S(()),R’, 
.--O(CH2)110J’0OR11. --.-O(CI-L)110(X)NR"R7, 

-(lower allcylene)COOk" and  

Ro, R7 and R5 are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl -
substituted lower alkyl; and 

R9 is lower alkyl, aryl or aryl -substituted lower alkyl. 
3. [he composition according to claim 2, wherein the 

sterol absorption inhibitor is represented! by Formula (Ii) 
below: 
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R3 and R4 are independently 1-3 substiluents indeperi-
dently selected from the group consisting of R hydro-

(IV) gcn, p-lower alkyl, aryl, --NO2, CF arid p-halo-
gcno; 

R, R7 and R8 are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl; and 

or pharmaceutically acceptable salts or solvates thereof, or 
prodrugs of the compound of Formula (II) or of the salts or 
solvates thereof. 

� 4. The composition according to claim 1, wherein the at 
least one sterol absorption inhibitor is represented by For-
mula (Ill): 

AP
 

2 

OAr2 

R is tower alkyl, aryl or aryl -substituted lower alkyl. 
5. The composition according to claim I, wherein the at 

least one sterol absorption inhibitor is represented by For-
mula (IV): 

R 17 and 

or isomers thereof, or pharmaceutically acceptable salts or 
(III) solvates of the compounds of Formula (IV) or of the isomers 

thereof, or prodrugs of the compounds of Formula (IV) or of 
the isomers, salts or solvates thereof, wherein, in Formula 
(IV) above: 

A is selected from the group consisting of R2-substituted 
helerocycloalkyl, R2-substituted hetcroaryl, R2 -substi-
tuted henzofused heterocycloalkyl, and R -substituted 
benzofused hctcroaryl; 

or isomers thereof, or pharmaceutically acceptable salts or 
solvales of the compounds of Formula (Ill) or of the isomers 
thereof, or prodrugs of the compounds of Formula (Ill) or of 
the isomers, salts or solvates thereof, wherein, in Formula 
(III) above: 

Ar1 is R -3 -substituted aryl; 

Ar2 is R’ -substituted aryl; 

Ar3 is R5 -substituted aryl; 

Y and Z arc independently selected from the group 
consisting of �CII,--, �CIJ(lower alkyl)- and 
--C(difowcr alkyl)-; 

A is selected from �0--, �S--, ---S(0)-- or 
�S(0)2---; 

If’ is selected from the group consisting of _ORa, 
O((())If1’ �O(CO)OR’ and �C)(CO)NR6R7 ; If2 is 

selected from the group consisting of hydrogen, lower 
alkyl and aryl; or If’ and R2 together are O; 

i is 1, 2 or 3; 

p is 0, 12, 3 or 4; 

R is 1-3 substituents independently selected from the 
group consisting of �OR", --O(CO)R° 

--0(U-I)1 NOR’ �O(( O)NR’R7 

NRR , �NW(CO)R7, �NR’(CO)OR9, 
...NR6(C())NR7R8, __NRa SO, -lower alkyl, 
--NR°S02-aryl, - ....C()NRR7,--C()R°  , 

S(0),,,-alkyl, S(0),,,-aryl, �O(CH’)3_113---- 
(TOORa , �O(C.H2),,3, CON WR7 , o-halogeno, m-ha-
logeno, n-lower alkyl, rn-lower alkyl, -(lower alky-
lene)-COC)R’ , and 

Ar2 is aryl or R3 -substituted aryl; 

Ar2 is aryl or R" -substituted aryl; 

Q is a bond or, with the 3-position ring carbon of the 
azctidinone, forms the spiro group 

and 

R1 is selected from the group consisting of: 

wherein q is 2-6, provided that when Q 
forms a Spiro ring, q can also be Zero or 1; 

wherein G is --0--, 
�C(0)---, phcnylene, ------NRr_ or�(0)--, e is 
0-5 and r is 0-5, provided that the smn of c and r is 
1-6; 

iTCa alkenylenc)-; and 

�.Cl[==CllCOORa; 

wherein V is 3n 

cycloalkylene, f is 1-5 and g is 0-5, provided that the 
sum off and g is 1-6; 
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R’ is selected from: 

-CH, C(Cr-Cd rikyl)-,  

-c(O[I)-, -C((-:6H4-R9)-. -N--, or -’NO: 

R’ and R’ are independently selected from the group 
consisting of --CR,--, -C11(C1-C alky)-, -4-’(di-
(C1-C) alkyl), -CH=CH-- and  
alkyl)=C1 I--; or R5 together with an adjacent R, or 
R together with an adjacent R’7, form a -CH=CH--
or a -CII=C(C1-C6 alkyl)- group; 

a and b are independently 0, 1, 2 or 3, provided both are 
not zero; provided that when R° is -CHC1 I- or 

alkyl)=CH-, a is 1; provided that when R7 
is -(H=Cll-- or -C(C1-C4 alkyl)=CH-, b is 1; 
provided that when a is 2 or 3, the Ros can he the same 
or different; and provided that when h is 2 or 3, the R7’s 
can he the same or different; 

and when 0 is a bond, R’ also can be selected from: 

where M is -0-, -S--, --S(o)- or --S(0)., 

X, Y and Z are independently selected from the group 
consisting of ---CR,-, ---CH(C1-C6 alkyl)- and 
--C(c1i(C-(.") alkyl); 

R1° and R1 are independently selected from the group 
consisting of ----oR14, --O(CO)R" , -0(CO)OR‘ 
and -O(CO)NR14 R’s ; 

and R’3 are independently selected from the group 
consisting of hydrogen, (C.1-(’,)aikyl and aryl; or R’° 
and R’1 together are =-O, or R 12 and R13 together are 

d is 1, 2 or 3; 

h is 0, 1, 2, 3 or 4; 

s is 0 or 1; t is 0 or 1; In, n and p are independently 0-4; 
provided that at least one of s and t is 1, and the sum 
of in, n, p, s and t is 1-6; provided that when p is 0 and 

is 1, the sum of in, s and ii is 1-5; and provided that 
when p is 0 and s is 1, the sum of in, t and n is 1-5; 

v is 0 or 1; 

and k are independently 1-5, provided that the sum of  
k and v is 1-5; 

R2 is 1-3 substituents on the ring carbon atoms selected 
from the group consisting of hydrogen, (C1-(’10)alkyl, 
(C,-C11)a1kenyl, (C-C10)alkynyl, (C3-C,,)cycloalkyl, 
(C1-C)cye1oallcenyl, R"-substituted aryl, R 7-substi-
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toted henzyi,R"’-substituted beuzyloxy. R"-substi-
tuted aryloxy, lialogerio, -NR 24R15, NR14R5(C1-ç 
alkylerie)-, NR ’R ’5C(0)(C -Cc, alkylene)-, NI-I-
C(0)Rlr, ()J.J C alkoxy, -OC(0)R’ , 
hydroxy(C1-C)a1kyl, (C1-(.’)a1koxy(C1 -C,)alkyl, 
NO,, S(0)0,.2RIr1 , -SO2NR14R15 and __(CiCc, 
alkylcne)COOR14 ; when R2 is a suhstituent on a 
heterocycloalkyl ring, R2 is as defined, or is =0 or 

Ar15(0), 
Ar2 

() 

and, where R2 is a sijhstituent on a substitutable ring 
nitrogen, it is hydrogen, ((’,-(’,)alkyl, aryl, (C1-

C1)alkoxy, aryloxy, ((’ -05)alkylcarbonyl, arylearbo-
nyl, hydroxy, -(C112)1 CONR1 5R1 , 

0 

or 

R’S 
.1 

’D 
wherein J is ---0)-------, -NH---, ---NR’4-- or -C.11-1-CR,--;

R 3R3 and R4 are independently selected from the group 
consisting of 1-3 substituents independently selected 
from the group consisting of (C1 -(-’,,)alkyl, -0R, 
-0(C0)R14, --O(CO)OR-1,  

-O(CO)NR14R15, -NR’R5,  

-NR-14(CO)OR "5, -NR 4((_:0)NR1 1R1° , NR 
SOR -( OC)R (()NR14 R -C OR"’, 
-S09NR14R15, S(0)0R , -O((’I L) 
(’t)OR’’ -O((]1) 1X)NRR1°, -------((-(’(, alky-
lcne)-000R, -CH’’CH--00OR  

-CN. -NO2 and halogen; 

R8 is hyfirogen, (C1-ç)atkyi((.,-(’,)alk((.,-(’,)alkyl,, aryl (-)alkyl, 
--C(0)R or ------C00R14; 

R° and R’ are independently 1-3 groups independently 
selected from the group consisting of hydrogen, (C-
C6)alkyl, (C1-05)alkoxy, ----COOlI, NO, -------NRR16, 
011 and halogeno; 

R1 and R’5 are independently selected from the group 
consisting of hydrogen, (C1-C,1)alky1, aryl and aryl -
substituted (C, -(.’,)alkyl; 

R1’ is (CC)alkyl aryl or R17-suhstituted aryl; 

R1 is hydrogen or (C1-C1)a1ky1; and 

R1’ is hydrogen, hydroxy or (C1-C1)alkoxy. 
6. The composition according to claim I, wherein the at 

least one sterol absorption inhibitor is represented by For-
mula (V): 
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V 
P. 

S(0)r A1,2 

O’Ar 

or isomers thereof, or pharmaceutically acceptable salts or 
soivates of the compounds of Formula (V) or of the isomers 
thereof, or prodru.gs of the compounds of Formula (V) or of 
the isomers, salts or solvates thereof, wherein, in Formula 
(V) above: 

Ar2 is aryl, R") -substituted aryl or hctcroaryl; 

Ar2 is aryl or R4 -substituted aryl; 

Ar .4 is aryl or R5 -substituted aryl; 

X and Y are independently selected from the group 
consisting of -CL I-,--, ---CH(lower alkyl)- and 
--C(dilower alkyl)-; 

R is ---OR, __O(CO)RO, ---O(CO)0R9 or 
-O((’O)NR°R7;  R1 is hydrogen, lower alkyl or aryl; or 
P. and P.’ together are 

q is   or I; 

r is 0, 1 or 2; 

m and n are independently (.), 1, 2, 3, 4 or 5; provided that 
the sum of m, n and q is 1,2,3, 4 or 5; 

is 1-5 substituents independently selected from the 
group consisting of lower alkyl, -OR 6, -O(CO)R, 
...--O( CO)C)R9, -O(CI I2)1- R , -O(CO)NR6R7, 

--NR(CO)R7, -NR1(C())0R9, 

__NRr((’O)NR7R5, -��--NR6SOR9, __COORo 
__CONRaR7. -C(’)R’, ,_SO,,NR6R7, S(0),,2R9, 

--- O(C.l I2) 10___CC)ORo, -O(Cl 1,)11000NRaR7, 
-(lower alkylenc)COC)Ræ and -Cl l=CU---COOR6; 

P.7 is 1-5 substituents independently selected from the 
group consisting of -OR 6, �_O(CO)Rr 
----O(CO)OR’>, -O(CEL)1OR , ---C)(CO)NRR7 
-NR ’R’7, -NR6((’O)R7, ---NR6(CO)0R9, 

---Nl(CO)NR7R5, -NRSO2R9, -CoOP.6 

,,,,CONR6R7, -CORe, --SO,NR6R7, S(0)02R9, 

___O(CLl2)10___COOR6 , -O(CH2) QC()NR6R7 
--CF., -C’N, -NO,, halogen, 

-(lower atkylene)COOR6 and -CTT’CH--�-COOR’; 

R’7 and R7 arc independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl; 

P.’1 is lower alkyl, aryl or aryl-substituted lower alkyl; and 

P.’° is .1-5 substituents independently selected from the 
group consisting of lower alkyl, __O(CO)R’1, 

--.-.O(CO)OR’1, -O(CH2)1OR6, -0((.’O)NR’R7, 
-P1R’1R , 

---NW(CO)R7, -.-_-NR°(Co)OR5, 

N R((.’O)NR7R5, ---�NR6SO2R>, COOR", 
-tI’0NR6R7, -CO R6, SONR6R7, S(0)02R’1, 

--O((’l I_)110-Co)OR’1, 
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___O(CFI2)1,,,CONR6R7, --CF3. ....-CN, -NO, and halo-
gen. 

7. The composition according to claim 1, where the at 
least one sterol absorption inhibitor is represented by For-
mula (VI): 

or isomers thereof, or pharmaceutically acceptable salts or 
solvates of the compounds of Formula (VI) or of the isomers 
thereof, or prodru.gs of the compounds of Formula (VI) or of 
the isomers, salts or solvates thereof, wherein: 

R1 is 

I I 
-CII-, -C(]owr alkyl)’ 

-C(OF’I)-----, 
I
(Cr;Hs) 

117 and P.3 are independently selected from the group 
consisting of: -C1l2--, --CIT(lower alkyl)-, -C(ct-
lower alkyl)-, ’-��-- CHCH- and ---’C(lower 
alkyl)CH-; or P.1 together with an adjacent R2, or 
R together with an adjacent P.’3, form a -Cl1=Cl I--
or a -CI’l=C(lower alkyl)- group; 

u and v are independently 0, 1,22 or 3, provided both are 
not zero; provided that when P.-, is -�C1I=Cl-l-- or 
-C(lower alkyl)=ClI-, v is 1; provided that when 
R is -(’I ICU---�-- or --C(lower a1kyl)C1 I - ---, u is I; 
provided that when v is 2 or 3, the R2s can be the same 
or different; and provided that when u is. 2 or 3, the R7’s 
can be the same Or diflerent: 

P.4 is selected from B(CIL)mC(0), wherein in is 0, 1, 
2, 3, 4 or 5; 

B--(C1 wherein 1 is 0, I, 2, 3, 4, 5 or 6; 

wherein Z is -0--, 
-(7(0)----. phenylene, -N(R5)-- or ------S(0)02-, c 

is 0, 1,2, 3, 4 or 5 and r is 0, 1, 2, 3, 4 or 5, provided 
that the sum of e and r is 0, 1, 2, 3, 4, 5 or 6; 

l(C, alkenytene)-; 

B-(C4-C6 alkadicnylcnie)-; 

B(CfI2),Z(CCc, alkenylene)-, wherein Z is as 
defined above, and wherein t is 0, 1, 2 or 3, provided 
that the sum of I and the number of carbon atoms in 
the alkenylene chain is 2, 3, 4, 5 or 6; 

B-(( Fl )f-V--(( II )- wherein V is C,-C, 
cycloalkylene, 

( ,-

cycloalkylene, I is 1, 2, 3, 4 or 5 and g is 0, 1,2,3, 4 
or 5, provided that the sum of I and g is 1,2.3,4, 5 or 

6; 
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J3 -((.’l l)1-V--(C-C(, alkcnylene)- or 

B .-.(C-(’ a1kenylene)_V-(CH)----, wherein V and 
are as defined above, provided that the sum of t and 
the number of carbon atoms in the alkenyiene chain 
is 2, 3, 4, 5 or 6; 

1(CHJ-Z--(CH7),---V---(CIJ2)3--, wherein Z 
and V are as defined above and a, h and d are 
independently 0, 1, 2, 3, 4, 5 or 6, provided that the 
sum of a, b and ci is 0, 1, 2, 3, 4, 5 or 6; or 
T--�-.-�-(cJ,), wherein T is cycloalkyl of 3-6 carbon 
atoms and s is 0, 1, 2, 3, 4, 5 or 6; or 

R1 and R4 together form the group 

B is selected from indanyl, indenyl, naphthyl, tetrahy-
dronaphihyl, heteroaryl or W-substituted heteroaryl, 
wherein heteroaryl is selected from the group consist-
ing of pyrrolyl, pyridinyl, pyrirnidinyl, pyrazinyl, tn-
azinyl, imidazolyl, ibiazolyl, pyrazolyl, thienyl, 
oxazo]yl and furanyl, and for nitrogen-containing hct-
eroaryls, the N -oxides thereof, or 

(VItA) 

B -L)_ 

and 

(V1113) 

W is I to 3 sijbstitucnts independently selected from the 
group Consisting ol lower alkyl, hydroxy lower alkyl, 
lower alkoxy, allcoxyaUcyl, alkoxyalkoxy, alkoxycarho-
nylalkoxy, (lower alkoxyimino)-lowcr alkyl, lower 
alkanedioyl, lower alkyl lower alkanedioyl, allyloxy, 
-CF., -OCF3, hcnzyi, R7-henzyl, henzyloxy, 
R7-benzyloxy, phenoxy, R,-phenoxy, clioxolanyl, NO2, 
-N(R8)(R9), N(R)(R9)-lower alkylene-, N(R)(R0)-
lower alkylenyloxy-, 011, halogcno, --(IN, ---N3, 

-NHU( O)0R10, -NI IC(0)R >, 02SNH-, 
(R, ,021,),N-, -S(0)NH2, -----S(C))0R8, tert-bu-
tyldimctliyl-silyloxymethyl, -C(0)R,, ---COOR , 
�-C()N(R5)(R9), -�-CJf=-(’l IC(0)R 2 -lower alky-
lene-( T(0))R i.,, R1 )CT(0)(iower alkylenyloxy)-, 
N(R)( R)C(())(lower alkylenyloxy)- and 
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for substitution on ring carbon atoms, and the substituenis 
on the substituted heteroaryl ring nitrogen atoms, when 
present, are selected from the group consisting of lower 
alkyl, lower alkoxy, --›C(0)OR,,), -C(0)RJ(), OH, 
N(R5)(R)-1owcr alkylene-, N(R3)(R0)-lowcr alkylcny-
loxy-, ---S(0)NlI2 and 2-trimcthylsilyl)-cthoxyrn-
ethyl; 

R7 is 1-3 groups independently selected from the group 
consisting of lower alkyl, lower alkoxy, ----COOH, 
NO,, -N(RH)(RQ), OH, and halogcno; 

R and R0 are independently selectee! from H or lower 
alkyl; 

R1() is selected from lower alkyl, phenyl, R7-phcnvl, 
henzyl or R7-1)cnzyl; 

R13 is selected from OH, lower alkyl, phenyl, benzyl, 
R7-phenyl or R7-henzyl; 

R12 is selected from H, 0.14, alkoxy, phenoxy, henzyloxy, 

-N Rj3 

-N(R5)(R), lower alkyl, phenyl or R7-phenyl; 

R13 is selected from ---0--, -fm--, -NH---
�-----N(lower alkyl)- or -NC(0)R1; 

R13, R1 and R17 are independently selected from the 
group consisting of JJ and the groups defined for W; or 
R15 is hydrogen and Rin and R, , together with adja-
cent carbon atoms to which they are attached, form a 
dioxolanyl ring; 

is H, lower alkyl., phenyl or phenyl lower alkyl; and 

R0 and R21 are independently selected from the group 
consisting of phenyl, W-substitutcd plicnyl, naphthyl, 
W-suhstituted naphthyl, indanyl, i ndenyl, tetrahy-
dronaphihyl, benzodioxolyl, heteroaryl, W-substituted 
heteroaryl, heozofused heteroaryl, W-substituted ben-
7L)fused heteroaryl and cyclopropy], wherein heteroaryl 
is as defined above. 

8 The composition according to claim 1, wherein the at 
least one sterol absorption inhibitor is represented by For-
mula (VIIA) or (VIIB): 

-a: 
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or isomers thereof, or pharmaceutically acceptable sails or R4 is 
solvates of the compounds of Formula (VIIA) or Formula 
(VIIB) or of the isomers thereof, or prodrugs of the com-
pounds of Formula (VIIA) or Formula (VIIB) or of the 
isolners, salts or solvates thereof, wherein in Formula 
(VIIA) and Forniula (Vlll: 

Ais ----ClL=CH- --, --CC-- or �(CH2)0-- wherein p 
is 0, 1 or 2; 

U is 

26 / R / 

. 
Ar ’R 

’�

S 

.13’ is 

OR, 

1�I, 

OR 7 

and 

(Vtlt) 

I) is .......<CH2)mC(0) or __(CFl:)q__ wherein in is 1, 2, 
3 or 4 and q is 2, 3 or 4; 

is C,e to C alkyl or ---C(0)-(C to C,)-alkyl, wherein 
the alkyl is straight or branched, saturated or containing 
one or more double bonds; 

R is hydrogen, C1 -C1 alkyl, straight or branched, satu-
rated or containing one or more double bonds, or 

wherein r is 0, 1, 2, or 3; 

R,, R, R51 R,’, k,, and k3’ are independently selected 
from the group consisting of hydrogen, lower alkyl, 
lower alkoxy, carboxy, NO2, N112, OH, halogeno, 
lower alkylamino, dilower alkylamino, NI I-
C(0)ORn, R,(.)2SNII� and �S(0)2NIt2. 

B’ in 

wherein n is 0, 1, 2 or 3; 

R5 is lower alkyl; and 

R,3 is (i)H, lower alkyl, phenyl, henzyl or substituted 
phenyl wherein the siibstituents are 1-3 groups inde-
pendently selected from the group consisting of lower 
alkyl, lower ailcoxy, carboxy, NO2, NI!-,, Oil, halo-
geno, lower alkylamino and dilower alkylamino. 

9. The composition according to claim 1, wherein the at 
least one sterol absorption inhibitor represented by Formula 
(VIII): 

\ 

(R’4)n 

or isomers thereof, or pharmaceutically acceptable salts or 
solvates of the compounds of Formula (VII) or of the 
isomers thereof, or prodrugs of the compounds of Formula 
(VIII) or of the isomers, salts or solvates thereof, wherein, 
in Formula (VIII) above, 

R2° is II or OC1 

U and 01 are independently selected from the group 
consisting of 

OR OR’ OR4 OR’ 

H, 

’:’ 

OR, 

�CH, -1-11100’Ind 
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-continued 
()R3 

provided that when Ro is 11 or 011. (3 is not H; 

R, R and R" arc independently selected from the group 
consisting of H, �OH, halogeno, �NH,, azido,  
(’,3)alkoxy(C1 -( )-alkoxy or 

W is independently selected from the group consisting of 
�NI1�C(0)--, �O----C(0)--, --O�C(0)---
N(R3 ’)�, �NH�C(0)--N(R31)� and 
�O--c(s)--N(R31) 

R2 and R are independently selected from the group 
consisting of FT. (C1-C,,)alkyl, amyl and aryl((’1-

C)a1kyl; 

R3, R, R5, R7, RaU and R 4’are independently selected 
from the group consisting of H, (C,-C,)alkyl, aryl(C1-
(1)alky!, --C(0)(C1-C6)alkyl and --C(0)aryl; 

H3° is selected from the group consisting of R‘-substi-
tuted 1, 

R3’-suhstituted-T--4C)-C(jalkyl, R32_suhslituled_((22_ 

(I4)alkenyl, 

R32-suhsiituted-(C, -C)alkyl, R32-substitutccl-(C3-

C7)cycloalkyl and 

R32-substitutecl-(C3-C7)cycloalkyl(C1-(’6)alkyl; 

is selected from the group consisting of H and 
(C1-C4)alkyl; 

’F is selected from the group consisting of phenyl, fury!, 
tliie nyl, �pyrmoly!, oxazolyl, isoxazol yl, thiazolyl, 
iosthiazolvl, hen’2’othiazolyl, thiadiazo!yl, pyrazolyl, 
inudazolyl and pyriclyl; 

R is independently selected from 1-3 substituenls inde-
pendently selected from the group consisting of halo-
geno, ((’,-(,)alkyl, �011, phenoxy, �CF, ----NO-,, 
(C1 -C,1)alkoxy, niethylenedioxy, oxo, (C - 
(:4)alkylsulfanyl, (C1-C4)alkylsulfinyl, (C1- 

C1)alkyisulfonyl, --N(C113)7, �C(0)----Nl l(C1 - 

C,)alkyl, �C(0)---N((C1_C4)alkyl)3, �C(0)---(C1- 
C,,)alkyl, �C(0)---(C1-C4)alkoxy and 
pyrrobdinylcarhonyl; or R32 is a covalent bond and 
H31, the nitrogen to which it is attached and 102 form 
a pyrrolidinyl, piperidinyl, N-me thyl-piperazinyl, 
tnclolinyl or norphohnyl group, or a (C - 
(’4)alkoxycarhonyl-suhstitincd pyrrolidinyl, pipericli-
nyl, N-melhylpiperazinyl, inclolinyl or morpholinyl 
group; 
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Q is a bond or, with the 3-position ring carbon of the 
a’ietidinone, forms the spiro group 

C(Cj�’C6aIkyl)’------

-C’({)-- �((C1.14 --1j23)�  �-N---- or 

�NC) 

and 

R1 is selected from the group consisting of 

(CH2)q wherein q is 2-6, provided that when Q 
forms a spiro ring, q can also be zero or 1; 

<CH)__E4CH2)r__. wherein E is �0--, 
.C(0), phenylene, -....NH22..--.- or .S(0)02� e 

is 0-5 and r is 0-5, provided that the sum or c and r 
is 1-6; 

---(C7-(’0)alkenylene-; and 

�(CH,)�V--(CH7)1,--, wherein V is C,-C6 
cycloalkylene, f is 1-5 and g is 0-5, provided that the 
sum of f and g is 1-6; 

R’2is 

S(0)02�

RI6 

and R"’ are independently selected from the group 
consisting of ---C1l2--...., ....CIi(C1-C1 alkyl)-, ...... 

alkyl), �Cl 1=( l I-- and  
alkyI)CH-----; or R together with an adjacent R1 , or 
R12 together with an adjacent R1’1, form a 
�C!J=Cl I� or a �Cl 1=C(C1-C1  alkyl)- group; 

a and b are independently 0, 1, 2 or 3, provided both are 
not zero; 

provided that when R13 is �CHCH-- or 
alkyl)C’H�, a is 1; 

provided that when H’" is --(..’H==CI-1-- or �--�C(C -C6 
a1ky1)==(I I�, b is 1; 

provided that when a is 2 or 3, the R13’s can he the same 
or different; and 

provided that when h is 2 or 3, the R"s can he the satire 
or diff-erent; 

and when Q is a bond, H also can be: 

Ar1 is aryl or R"-substituted aryl; 

Ar2 is aryl or R’ ’-substituted aryl; 
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(ti5 R’7 

MYdCZ,i, (Yr (C)1Z1 or 

Rib R1’1 

((15 

R’6 

M is -o...., -S-, ---S(0)-- or 

X, Y and Z are independently selected from the group 
consisting of -Cli.,-, -Cl l(C,-C9)alkyl- and 
--C(di-(C1-C9)alky1.); 

R1" and R’ are independently selected from the group 
consisting of 1-3 substituents independently selected 
from the group consisting of (C1-C,JalkyI, -OR’ 9, 

- ....O(CO)()R,1, -O(CH)i-50R’ 9 

°R20, -O(CO)NR R20, -NR’ -NR1 °(CO)R20, 

--NR ((’O)0R21, --NR’ °(CO)NR701125, -NR1 ° 

SO,R2’, -COOR, -CON.R’ °R21, ---CUR’9, 

80NR1 9R’, S(0),>,2R25, -O(CH2),..,0-�� 

COC)R’9, ---()(CH1)1 
- IOCONR 9R20, -((’1-C9 alky-

1enc)-COOR, -CliCH--COOR19, -CF3, 

-CN, --NO and halogen; 

R’5 and R17 are independently selected from the group 
consisting of -OR19, -0((’O)R19, --O(CO)0R2’ 
and -O(CO)NR ’9R°; 

and R15 arc independently selected from the group 
consisting of H, (C1 -(’,)alkyl and aryl; or R15 and R11’ 
together are -O, or R17 and R’9 together are =01-

o is 1,2 or 3; 

Is is 0, I, 2, 3 or 4; 

s is 0 or 1; I is 0 or I; m, n and ;J arc independently 0-4; 

provided that at least one of s and t is 1, and the sum of 
m, n, p, s and I is 1-6; 

provided that when 
p 

is 0 and I is 1, the sum of ni, s and 
n is 1-5; and provided that when 

p 

is 0 and I is 1, the 
sum of iii, t and n is 1-5; 

v is (I or 1; 

and k are independently 1-5, provided that the sum of  
k and v is 1-5; and when 0 is a bond and R1 is 

(IX) 

OR’ 

ArC[I-Q 

" 2 ’ 
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R’° and R29 are independently selected from the group 
consisting of 11, (C,-05)alkyl, aryl and aryl-substiluteci 
(C1 -(’9)alkyl; 

R2’ is (C1-(.9)alkyl, aryl or R24-substituted aryl; 

R22 is TI, (C1-C9)alkyl, aryl (C,-C,)alkyl, --C(0)R’° or 
-COOR’ 9; 

R23 and R24 are independently 1-3 groups independently 
selected from the group consisting of II, (C, -C9)alkyl, 
(C1 -C6)alkoxy, -CC)OII, NO,,,, --NR 19R°,  ____-OII and 
halogeno; and 

R25 is H, -OH or (C,-C9)alkoxy. 
10. The composition according to claim 1., wherein the at 

least one sterol absorption inhibitor represented by Formula 
(IX): (IX) I \ \)26 

Ar’- CH- Q 

N C) 

or isomers thereof, or pharmaceutically acceptable salts or 
solvates of the compounds of Formula (IX) or of the isomers 
thereof, or prodrugs of the compounds of Formula (IX) or of 
the isomers, salts or solvates thereof, wherein, in Formula 
(IX) above, 

R26 is selected from the group consisting of: 

a) OH; h) OCII-1; 

c) fluorine and 

d) chlorine. 

R is selected from the group consisting of 

OR, Q((4 OR-’ OR, 

H,-Q’ 

can also he pyridyl, isoxazolyl, furanyl, pyrrolyl, 
thienyl, insidazolyl, pyraolyl, thia’.olyl, pyraziny], 
pyrimidinyl or pyridazinyl; 
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-continued 

O,H; natural and unnatural amino acids. 

It, R7 and R" are independently selected from the group 
consisting of H, --OH, halogeno, --Nt!7, azido, (C1-
C)a]koxy(C) -C)-alkoxy and -W---R’°; 

W is independently selected from the group consisting of 
�---NlI-C(0)--, ----O-C(O}---, -C)----

and 
)-; 

R2 and R’ are independently selected from the group 
consisting of H, (C,-C)alkyl, aryl and aryl(C1-

C)alkyl; 

R, R’, R7, R’ and R4 are independently selected 
from the group consisting of I!, (C1-C9)alkyl, aryl(C1-
C()alkyl, -C(0)(C, -C9)alkyl and -C(0)aryl; 

J3° is independently selected form the group consisting of 
R -substituted T, R32-suhstitutecl-T--((’,-C,)ally1, 
R5substitu.ted-(C’,-(,)alkenyl, R32-suhstit.uted-(C - 
(I,)alkyl, R32-substituted-((’-C’7)cycloalkyl and R’2-
substituted(C.,-(’7)cycloillyI(C,-C,,)alkyl 

R-’ is independently selected from the group consisting of 
H and (C1-C4)alkyl; 

1’ is independently selected from the group consisting of 
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, 
thiazolyl, iosthiazolyl, henzothiazolyl, thiadiazolyl, 
pyrazolyl, imidazolyl and pyridyl; 

R’ is independently selected from 1-3 substituents inde-
pendently selected from the group consisting of H, 
halogeno, (C,-C4)a1kyl, -OH, phenoxy,  
-MC),, (C,-C,)alkoxy, methyleneclioxy, oxo, (C1_ 

C4)alkylsulfanyl, (C-C’,)alkylsulfinyl, (C) - 
C’4)alkylsulfonyl, -N(CI I.-,),, .-C(0)--Nl I(C1-
(.,)alkyl, �--C(0)--.-N((C,-C4)alky1)2,  -...C(0)---(C,-
C4)alkyl, -Q0)---(C,--C,)alkoxy and 
pyrrohdinylcarbonyl; or R42 is a covalent bond and 

the nitrogen to which it is attached and R32 form 
a pyrrolidinyl, piperidinyl, N -methyl-piperazinyl, 
indolinyl or moqTholinyl group, or a (C,-
C)a Ikoxycarbonyl-substituted pyrrolidinyl, piperidi-
nyl. N-methylpiperazinyl, indolinyl or morpholinyl 
group; 

Ai is aryl, R’ Clslihstitllted aryl; pyridyl, isoxazolyl, 
foranyl, pyrrolyl, thicnyl, iniidazolyl, pyrazolyl, thiaz-
olyl, pyrazinyl, pyrimidinyl or pyridazinyl; 
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Q is (CH)q_. wherein q is 2-6, or, with the 3-position 
ring carbon of the azetidinone, 

forms the Spiro group 

I I I I 
-CII---, -C(C,-C alkyll, -Cl’--, -C(OH)-, 

C(Cn4-R"), -N----, "I NO; 

R" and R" are independently selected from the group 
consisting of -CH,-, -CH(C,-C9 al.kyl)-, -C(.li-
(C-C) alkyl), -C11=C1l- and -C(C1-C,, 
alkyI)Cl-l---; or R together with an adjacent R" ,or or 
R together with an adjacent R", form a 
-dHCH-- Or a -CllC(C.,-C alkyl)- group; 

a and h are independently 0, 1, 2 or 3, provided both are 
not zero; provided that when R’3 is CI I› or 
-C((’-C9 alky1)CH-----, a is 1; provided that when 
R is -C1TCH-�- or -C(C,-C9 alkyl)C1-I----, b is 
1; provided that when a is 2 or 3, the R’ ’s can he the 
same or different; and provided that when 1, is 2 or 3, 
the R’"s can be the same or different; 

° and R" are independently selected from the group 
consisting of 1-3 substituents independently selected 
from the group consisting of (C, -C,,)alkyl, p:L)) 

O(CO)R’9 _O(C0)0R2’, 0(CH,)l -50R’9, 
-O(CO)NR R20, -NR’ °R20, ---MR’ °((.’O)R20, 

-NR’9(C0)0R2’, -Nit’ 5’(C0)NR20R", -NR’ " 

S02R2’, -COOR’°, -(’()NR "R°, --Ct)R19, 

--SO2NR’9R20, �--S(0)02R2, -O(ClL),,,----
COOR’°. -O(CH,)l -IOCONR’ 9112°, -(C, -CT,, alky-
lene)-COOR’°, --CI1=CH------(TOOR’9, -CF.,, 
-CN, ----NO, and halogen; 

R’ and R’° are independently selected from the group 
consisting of H, (CI C()1kyl, aryl and aryl -substituted 
(C,-C9)alkyl; 

R" is ((’,-(T,,)alkyl, aryl or R24-substitined aryl; 

R2’ is II, (C,-C,.,)alkyl, aryl (C ,-(T,,)alkyl, -C(0)R‘ or 
---COOR’ 

R23 and R2" are independently 1-3 groups independently 
selected from the group consisting of U, (C,-C,,)alkyl, 
(C,-C9)allcoxy, -COOT-I, NO,, -NR 19R:!(), ---01-1 and 
halogeno; and 

R’ is Fl, -OH or (C1 -05)alkoxy. 
ii. The composition according to claim 1, wherein the at 

least one cardiovascular agent for treating vascular condi-
tions is selected from the group consisting of channel 
blockers, adrenergic blockers, adrencrgic stimulants, angio-Ar2 is aryl or R’ ’-substituted aryl; 
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tensin-converting enzyme (ACE) inhibitors, antihyperten-
sive agents, angiolerisin II receptor antagonists, anti -anginal 
agents, coronary vasodilators, diuretics and combinations 
thereof. 

12. The composition according to claim 11, wherein the at 
least one cardiovascular agent is an adrenergic blocker. 

13. The composition according to claim 12, wherein the 
acirenergic blocker is an u-receptor inhibitor selected from 
the group consisting of fenspiride hydrochloride, labetalol 
hydrochloride, proroxa n, alfuinsin hydrochloride and com-
binations thereof. 

1.4 The composition according to claim 12, wherein the 
acirenergic blocker is a p-receptor inhibitor selected from the 
group consisting of acehutolol, acebutolol hydrochloride, 
alprenolol hydrochloride, alenolol, bunolol hydrochloride, 
carteolol hydrochloride, celiprolol hydrochloride, cetamolol 
hydrochloride, cicloprolol hydrochloride, dcxpropranolol 
hydrochloride, cliacctolol hydrochloride, dilevalol hydro-
chloride, esrnolol hydrochloride, exaprolol hydrochloride, 
Iicstolol sulfate, labetalol hydrochloride, levobetaxolol 
hydrochloride, levohunolol hydrochloride, irpetalol hydro-
chloride, rn ct.oprolol, meloprolol tartrate, nadolol, pamatolol 
sulfate, pcnbutolol sulfate, practolol, propranolol hydrochlo-
ride, sotalol hydrochloride, timolol, timolol maleate, tipre-
ciolol hydrochloride, tolamolol, bisoprolol, hisoprolol fuwa-
rate, ncl ivolol and combinations thereof. 

15. [he composition according to claim 12, wherein the 
aclrcncrgic blocker is selected from the group consisting of 
bretylium tosylate, dihydroergotamine mesylate, phcntola-
roicic mesylate, solypertine tartrate, zolertme hydrochloride, 
carvedilol, labetalol hydrochloride and combinations 
thereof. 

16. The composition according to claim 11, wherein the at 
least one cardiovascular agent is a calcium channel blocker 

17 The composition according to claim 16, wherein the 
calcium channel blocker is selected from the group consist-
ing of elentiazern maleate, amlodipine besylate, isradipine, 
nimnodipinc, t’elodipine, nilvadipine, nifedipine, teludipinc 
hydrochloride, diltiazeni hydrochloride, belfosdil, verapamil 
hydrochloride, fostcdil and combinations thereof. 

18. [’he composition according to claim 11, wherein the at 
least one cardiovascular agent is an angiotensin-converling 
enzyme (ACE) inhibitor. 

19. The coruposilion according to claim IS, wherein the 
angioterisin-converting enzyme inhibitor is selected from 
the group consisting of henazepril hydrochloride, bcnazep-
rila t, captopril, delapril hydrochloride, fosinopril sodium, 
libeuzapri I, moexipril hydrochloride, pentopril, perindopril, 
qu inapril hydrochloride, q uinaprilat, ramipril., spirapril 
hydrochloride, spiraprilat, teprotide, enalapril maleate, lisi-
nopnJ, zofenopril calcium, perindopril erbumine and corn -
bin ations thereof. 

20. [he composition according to claim 11, wherein the at 
least one cardiovascular agent is an acireriergic stimulant  

21. The composition according to claim 20, wherein the 
adrcncrgic stimulant is selected from the group consisting of 
the combination product of chiorothiazide and inethyldopa, 
the combination product of nielbyldopa hydroch lorothiazide 
and methyldopa, clonidine hydrochloride, clonidine, the 
combination product of chiorthalidonc and clonidine hydro-
chloride, guanfacine hydrochloride, and combinations 
thereof. 

22. The composition according to claim II, wherein the at 
least One cardiovascular agent is an anlihypertensive agent. 

.7). 
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23. The composition according to claim 22, wherein the 
antihypertensive agent is selected from the group consisting 
of althiazide, henzthiazide, captopril, carvedilol, chlorothi-
azide sodium, clonidinc hydrochloride, cyclothiazide, dela-
pril hydrochloride, dilevalol hydrochloride, cloxazosin 
mesylate, fosinopril sodium, guanl’acine hydrochloride, 
methyldopa, metoprolol succinate, moexipril hydrochloride, 
monatepil maleate, pelanserin hydrochloride, phenoxyheic-
zamine hydrochloride, prazosin hydrochloride, prirnidolol, 
quinapril hydrochloride, quinapritat, ramipril, terazosin 
hydrochloride, candesartan, candesartan cilexetil, tclniisar-
tan, amlodipinc besylale, amlodipine maleate, hevantolol 
hydrochloride and combinations thereof. 

24. The composition according to claim 1.1, wherein the at 
least one cardiovascular agent is an angiotensin II receptor 
antagonist. 

25 The composition according to claim 24, wherein the 
angiotensin 11 receptor antagonist is selected from the group 
consisting of candesartan, irbesartan, losartan potassium, 
candesartan cilexetil, telmisartan and combinations thereof. 

26. The composition according to claim 11, wherein 1he at 
least one cardiovascular agent is an anti -anginal agent. 

27. The composition according to claim 26, wherein the 
anti-anginal agent is selected from the group consisting of 
amlodipine hesylate, arnlodipinc rnaleate, betaxolol hydro-
chloride, bevantolol hydrochloride, bu toprozine hydrochlo-
ride, carvedilol, cinepazct maleate, metoprolol succinate, 
molsidominc, mona tepil maleate, primidolol, ranolazinc 
hydrochorirle, tosifen, verapainil hydrochloride and combi-
nations thereof. 

28. The composition according to claim 11, wherein the at 
least one cardiovascular agent is a coronary vasodilator. 

29. The composition according to claim 28, wherein the 
coronary vasodilator is selected from the group consisting of 
fostedil, azaelorzine hydrochloride, chromonar hydrochlo-
ride, clonitrate, diltiazem hydrochloride, dipyridamole, dro-
prenilamine, erythrityl lctranitrate, isosorb’ide dliflitrate, isos-
orbiric rnonorntrate, lidotlazine, miotlazinc hydrochloride, 
rnixidine, rnolsidorotnc, nicorandil, n ifedipine, nisoldipine, 
nitroglycerine, oxprenolol hydrochloride, pentrinitrol, per-
hexiline nialeate, prenylaminc, propatyl nitrate, teroditine 
hydrochloride, tolamolol, verapamil and combinations 
thereof. 

30. The composition according to claim 11, wherein the at 
least one cardiovascular agent is a diuretic. 

31. The composition according to claim 30, wherein the 
diuretic is selected from the group consisting of the combi-
nation product of hydrochlorotliiazidc and spironolactone 
and the combination product of hydroehlorothiazide and 
triamterene. 

32 ’[he composition according to claim 1, wherein the at 
least one cardiovascular agent is labetalol hydrochloride. 

33. The composition according to claim 1, wherein the at 
least one cardiovascular agent for treating vascular condi-
tions is administered to a mammal in an amount ranging 
from about 50 to about 3000 milligrams ol cardiovascular 
agent per day. 

34. The composition according to claim I, wherein the at 
least one sterol absorption inhibitor is administered to a 
mammal in an amount ranging from about 0.1 to about 1000 
milligrams of sterol absorption inhibitor per day. 

35 The composition according to claim 1, further com-
prising at least one cholesterol biosynthesis inhibitor. 
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36. The composition according to claim 35, wherein the 
at least one cholesterol biosynthesis inhibitor comprises at 
least one 11MG Co.A reductase inhibitor. 

37. The composition according to claim 36 wherein the at 
least one 11MG CoA reductase inhibitor comprises lovasta-
tin, pravastatin, Ihivastalin, simvastatin, atorvastatin, rOSU-
vaslatin, rivastatin, cerivastatin and mixtures thereof. 

38. The composition according to claim 37, wherein the 
at least one 1-1MG CoA reductase inhibitor comprises sirn-
vastatin. 

39. The composition according to claim 1, further com-
prising at least one bile acid sequestrant. 

40. The composition according to claim 1, further com-
prising at least one AcylCoA:(Tholesterol O-acyltranslŁrase 
Inhibitor. 

41. i’he composition according to claim 1, further com-
prising prohucol or a derivative thereof. 

42. The composition according to claim 1, further com-
prising at least one low-density lipoprotein receptor activa-
tor. 

43. The composition according to claim 1, further com-
prising at least one Omega 3 fatty acid. 

44. The composition according to claim 1, further corn-
prising at least one natural water soluble fiber. 

45. The composition according to claim 1, further com-
prising at least one antioxidant or vitamin. 

46. A pharmaceutical composition for the treatment or 
prevention of vascular conditions, obesity, diabetes or low-
ering a concentration of a sterol in plasma of a mammal, 
comprising a therapeutically effective amount of the com-
position of clairn I and a pharmaceutically acceptable car-
rier. 
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47. A method of treating or preventing vascular condi-
tions, diabetes, obesity or lowering a concentration of a 
sterol in plasma of a mammal, comprising the step of 
administering to a mammal in need of such treatment: 

(a) an effective amount of at least one sterol absorption 
inhibitor or pharmaceutically acceptable salt or solvate 
thereof or prodnig of the at least one sterol absorption 
inhibitor or of the salt or solvatc thereof; and 

(h) an effective amount of at least one cardiovascular 
agent which is different from the sterol absorption 
inhibitor. 

48. The method according to claim 47, wherein the 
vascular condition is hyperlipidemia. 

49. A therapeutic combination comprising: 

(a) a first amount of at least one sterol absorption inhibitor 
or pharmaceutically acceptable salt or solvate thereof 
or prodrug of the at least one sterol absorption inhibitor 
or of the salt or solvate thereof; and 

(b) a second amount of at least one cardiovascular agent 
different from the at least one stcrctl absorption inhibi-
tor. 

wherein the first amount and the second amount together 
comprise a therapeutically effective amount for the 
treatment or prevention of a vascular condition, obesity, 
diabetes or lowering a concentration of a sterol in 
plasma of a mammal. 
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(54) MEDICINAL COMPOSITIONS FOR PREVENTING OR TREATING HEART FAILURE 

(57) The present invention relates to pharmaceuti-
cal compositions, which contain a HMG-00A reductase 
inhibitor selected from the group consisting of pravas-
latin, simvastatin lovastatin pitavastatin and ZD-4522 

and an angiotensin II receptor antagonist and optionally 
further contain a calcium channel blocker, 
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Description 

[Technical field] 

5 [0001] The present invention relates to pharmaceutical compositions for the prevention ortreatment of cardiac failure, 
the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart 
disease, said pharmaceutical compositions containing a HMG-CoA reductase inhibitor selected from the group con-
sisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and 
optionally further containing a calcium channel blocker. 

10 (0002] The present invention also relates to methods for the prevention or treatment of cardiac failure, the prevention 
of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said meth-
ods comprising administering to a warm-blooded animal (particularly a human) in need of such treatment or prevention 
a pharmacologically effective amount of a pharmaceutical composition that contains a HMG-CoA reduclase inhibitor 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin 

15 II receptor antagonist and optionally further contains a calcium channel blocker. 

[Technical background] 

[0003] HMG-CoA reductase inhibitors such as pravastatin are well known as an anti -hyperlipidemic agent (for ex-
20 ample, U.S. Patent Nos, 4346227, 4444784, 4231938, 5856336, 5260440 and the like) and such medicaments have 

been placed on the market. 
[0004] Angiotensin II receptor antagonists are well known as an anti hypertensive agent (for example, U.S. Patent 
Nos. 5138069, 5196444, 5616599 and the like) and a lot of such medicaments have been placed on the market. 
[0005] Calcium channel blockers are well known as an antihypertensive agent (for example, U.S. Patent Nos. 

25 3485847, 3985758, 4572909 and the like) and a lot of such medicaments have been placed on the market. 
[0006] A pharmaceutical agent containing an angiotensin II acceptor antagonist and a pyridine derivative having 
HMG-CoA reductase inhibitory activity (particularly for circulatory system disease, Japanese Patent Application Pub-
lication number No. Hei 9-323940), a pharmaceutical composition containing an angiotensin II acceptor antagonist 
and a l-IMG-CoA reductase inhibitor (particularly a drug for arteriosclerosis, Japanese Patent Application Publication 

30 No. Hei 10-81633), a pharmaceutical composition containing amlodipine and atorvastatin (particularly a heart disease 
risk factor inhibitor, WO Publication No. 99/11259), a pharmaceutical composition containing atorvastatin and an an-
tihypertensive agent (particularly a heart disease risk factor inhibitor, WO Publication No. 99/11260), a pharmaceutical 
composition containing amlodipine and a statin derivative (particularly a heart disease risk factor inhibitor, WO Publi-
cation No. 99/11263) and the like are known as combination agents comprising these medicaments. 

35 [0007] A pharmaceutical composition for the prevention or treatment of cardiac failure, the prevention of ischemic 
coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said pharmaceutical 

. compositions containing a particular HMG-CoA reductase inhibitor such as pravastatin and an angiotensin II receptor 
antagonist have not previously been disclosed. 

40 [Disclosure of the invention] 

[0008] The inventors have made a great effort to study pharmaceutical compositions containing a HMG-CoA reduct-
ase inhibitor, angiotensin II receptor antagonist and/or a calcium channel blocker for many years and found that a 
pharmaceutical composition containing particular pharmaceutical agents exhibit excellent left ventriclar hypertrophy 

45 inhibition activity and are useful pharmaceutical compositions for the prevention or treatment of cardiac failure, the 
prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease. 
[0009] The present invention provides pharmaceutical compositions for the prevention or treatment of cardiac failure, 
the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart 
disease, said pharmaceutical compositions containing a HMG-CoA reductase inhibitor selected from the group con-
sisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and 
optionally further containing a calcium channel blocker. 
[0010] The present invention also relates to methods for the prevention ortreatment of cardiacfailure, the prevention 
of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said meth-
ods comprising administering to a warm-blooded animal (particularly a human) in need of such treatment or prevention 

55 a pharmacologically effective amount of a pharmaceutical composition that contains a HMG-CoA reductase inhibitor 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin 
II receptor antagonist and optionally further contains a calcium channel blocker. 
[0011] The pharmaceutical composition of the present invention, which is for the prevention or treatment of cardiac 
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failure, the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary 
heart disease, contains as active ingredients a HMG-CoA reductase inhibitor selected from the group consisting of 
pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally 
further contains a calcium channel blocker. 

5 [0012] An active ingredient of the pharmaceutical composition is a HMG-CoA reductase inhibitor selected from the 
group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522; preferably pravastatin, simvastatin, 
pitavastatin or ZD-4522; more preferably pravastatin, simvastatin or ZD-4522; still more preferably pravastatin or sim-
vastatin: and most preferably pravastatin. 
[0013] The chemical formulae of the HMG-CoA reductase inhibitors are shown below: 
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[0014] Pravastain is disclosed in the specifications of Japanese Patent Application Publication No, Sho 57-2240, U. 
S. Patent No. 4346227 and the like and is (+)-(3R,5R)-3,5-dihydroxy-7-[(1S, 2S 65, 8S, 8aR)-6-hydroxy-2-methyl-
8-[(S)-2-methylbutyryloxy-1 ,2 ,6,7,8,Ba-hoxahydro-1 -naphthyl)heptanoic acid. In the present invention the term ’pray-
astatin" is intended to include its lactone ring closure form and its pharmacologically acceptable salts (the sodium salt 

5 of pravastatin and the like). 
[0015] Simvastatin is disclosed in the specifications of Japanese Patent Application Publication No. Sho 56-122375, 
U.S. Patent No. 4444784 and the like and is (.r-)-(1S,SR,7S, 8S, 8aR)-1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[2-[(2R, 
4R)-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl]ethyl]-I -naphthyl] 2,2-dimcthylbutylate. In the present invention the 
term "lovastatiri" is intended to include its lactone ring open form and pharmacologically acceptable salts of the lactone 

10 ring open form (the sodium salt and the like). 
[0016] L.ovastain is disclosed in the specifications of Japanese Patent Application Publication No. Sho 57-163374, 
U.S. Patent No. 4231938 and the like and is (-r-)-(1 5, 3R, 7S, 85, 8aR)-1 ,2,38,8a-hexahydro-3,7-dimethyl-8-[2-[(2R, 
4R)-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl]ethyl]-1 -naphthyl] (S)-2-methylbutylate. In the present invention the 
term "lovastatin" is intended to include its lactone ring open form and pharmacologically acceptable salts of the lactone 

15 ring open form (the sodium salt and the like). 
[0017] Pitavastain is disclosed in the specifications of Japanese Patent Application Publication No. Hei 1-279866, 
U.S. Patent No. 5856336 and the like and is (3R,5S,8E)-7-I2..cyclopropyl-4-(4-fluorophenyl)-3-quinolyl-3,5-dihydroxy-
6-hoptanoic acid. In the present invention the term "pitavastatin" is intended to include its lactone ring closed form and 
its pharmacologically acceptable salts (the calcium salt and the like). 

20 [0018] ZD-4522 (Rosuvastatin) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
5-178841, U.S. Patent No. 5260440 and the like and is (+)-(3R,5S)-7-[4-(4-fluorophenyl)-6-isopropyl-2-(N-methylN-
methanesulfonylamino)pyridin-5-yl]-3,5-dihydroxy-6(E)-heptanoic acid. In the present invention the term ’ZD-4522 
(Rosuvastatin)" is intended to include its lactone ring closed form and its pharmacologically acceptable salts (the sodium 
salt, calcium salt and the like). 

25 [0019] An active ingredient of the pharmaceutical composition of the present invention is an angiotensin II receptor 
antagonist. Typical examples of such antagonists are biphenyltetrazole compounds and biphenyl carboxylic acid com-
pounds which are disclosed in the specifications of U.S. Patent No. 5138069, WO Publication No. 91/14679, European 
Patent Publication No, 433983, U.S. Patent Nos. 5354766, 5196444, 5616599, European Patent Publication No. 
502314 and the like; preferably biphenyltetrazole compounds; yet more preferably losartan, irbesartan, valsartan, can -

30 desartan. olmesartan or telmisartan; more preferably losartan, irbesartan, valsartan, candesartan or olmesartan; yet 
more preferably losartan, candesartan or olmesartan; still more preferably losartan or olmesartan; and most preferably 
olmesartan. 
[0020] The chemical formulae of typical angiotensin II receptor antagonists are shown below: 

35 

40 H3C 
45 

CH2 

ÔNN F’11 
50 

LOsartan Irbesartari 

55 



S 

S 

H3C 

)? 

CH5 

5 
HSCCO2N 

CH2 

10 J H II 

15 Valsartan 

EP1314425A1 

) OCHa 

CH2 CO2 00O2-0 

H3CCH3 

20 N OH 

WCO2CH 
H3C CH2 

CH3 

25 

N�N 

30 

Candesartari 

O1mesarta Te1miartari 

35 [0021] Losartan (DUP-753) is disclosed in the specifications of Japanese Patent Application Publication No. She 
63-23868, U.S. Patent No. 5138069 and the like and is 2-butyl-4-chloro-I-[2-(1 H-tetraiol-5-yl)biphenyl-4-ylmethyl]-
1 H-imidazole-5-methanol. In the present invention the term "losartan’ is intended to include its pharmacologically ac-
ceptable salts (losartan potassium and the like). 
[0022] lrbesartan (SR-47436) is disclosed in the specifications of Japanese Patent Application Publication (Kohyo) 

40 No. Hei 4-506222 WO Publication No. 91/14679 and the like and is 2-N-butyl-4-spirocyclopenlane-1-[2’-(lH-tetrazol-
5-yl)biphenyl-4-ylmethyl]-2-imidazoline-5-one. In the present invention the term irbosartan" is intended to include its 
pharmacologically acceptable salts. 
[0023] Valsartan (CGP-48933) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
4-235149, European Patent Publication No. 433983 and the like and is(S)-N-valeryl-N-[2-(1H-tetrazol-5-yl)biphenyl-

45 4-ylmethyl]valine. In the present invention the term "valsartan" is intended to include its pharmacologically acceptable 
esters and salts. 
[0024] Candesartan (ICy-i 16) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
4-364171 U.S. Patent No. 5196444 and the like and is I -(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1 -[2’-(1 H-tetrazol-
5-yl)biphcnyl.�4-ylmethyl]-1 H-benzimidazole-7-carboxylate, In the present invention the term "candesartan" is intended 

50 to include its carboxylic acid derivatives, pharmacologically acceptable ester derivatives (TCV-1 16 and the like) of the 
carboxylic acid derivatives and pharmacologically acceptable salts of candesartan. 
[0025] Olmesartan (CS-866) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
5-78328, U.S. Patent No. 5616599 and the like and is (5-methyl-2-oo-1 ,3-dicxolen-4-yl)methyl 4-(1 -hydroxy-1 -moth-
yl ethyl) -2-propyl-1 -[2-(IH-totrazol-5-yl)biphenyl-4-ylm ethyl] imidazole-5-carboxylate. In the present invention the term 

55 olmesartan is intended to include its carboxylic acid derivatives, pharmacologically acceptable ester derivatives (CS -
866 and the like) of the carboxylic acid derivatives and pharmacologically acceptable salts of olmesartan, 
[0026] Telmisartan (BIBR-277) is disclosed in the specifications of Japanese Patent Application Publication No, Hei 
4-346978, U.S. Patent No. 5591762, European Patent Publication No. 502314 and the like and is 4’-[[2-n-propyl-4-me-
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thyl-6-(1-methylbenzimidazol-2-yl)-benzimidazol-1-yl]methyl]-biphenyl-2-carboxylate. In the present invention the term 
"telmisartan" is intended to include its carboxylic acid derivatives, pharmacologically acceptable ester derivatives (13I -
BR-277 and the like) of the carboxylic acid derivatives and pharmacologically acceptable salts of telmisartan. 
[0027] An active ingredient of the pharmaceutical composition of the present invention is a calcium channel blocker. 

5 Typical examples of such blockers are nifedipine, nicardipine, amlodipine, azelnidipine, and manidipine which are 
disclosed in the specifications of U.S. Patent Nos, 3485847, 3985758, 4572909, 4772596, 4892875 and the like; pref-
erably nicardipine, amlodipine or azelnidipine; more preferably amlodipine or azelnidipine. 
[0028] The chemical formulae of the typical calcium channel blockers are shown below, 
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50 [0029] Nifedipine is disclosed in the specifications of U.S. Patent No. 3485847 and the like and is 2,6-dimethyl-
3,5-dimethoxycarbonyl-4-(2-rtitrophenyl)-1 ,4-dihydropyridine. In the present invention the term "nifedipine" is intended 
to include its pharmacologically acceptable salts (the hydrochloride and the like). 
[0030] Nicardipine is disclosed in the specifications of U.S. Patent No. 3985758, Japanese Patent Application Pub-
lication No. Sho 49-108082 and the like and is 2,6-dimethyl-3-[2-(N-beniyl-N-methylamino)ethoxycarbonyl]-5.-meth-

55 oxycarbonyl-4-(3-nitrophenyl)-1 ,4-dihydropyridino. In the present invention the term "nicardipine" is intended to include 
its pharmacologically acceptable salts (the hydrochloride and the like). 
[0031] Amlodipine is disclosed in the specifications of U.S. Patent No, 4572909, Japanese Patent Application Pub-
lication No. Sho 58-167569 and the like and is 2-(2-aminoethoxymethyl)-4-(2-chlorophenyl)-3-ethoxycarbonyl-5-meth-
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oxycarbonyl-6-methyl-I ,4-dihydropyridine. In the present invention the term" amlodipine" is intended to include its phar-
macologically acceptable salts (the hydrochloride and the like). 
[0032] Azelnidipine is disclosed in the specifications of U.S. Patent No. 4772596, Japanese Patent Application Pub-
lication No. Sho 63-253082 and the like and is 2 -amino-3-(1 -diphenylmethyl-3-azetidinyloxycarbonyl)-5-isopropoxy-

5 carbonyl-6-methyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine. In the present invention the term azelnidipine" is intended to 
include its pharmacologically acceptable salts (the hydrochloride and the like). 
[0033] Manidipine is disclosed in the specifications of U.S. Patent No. 4892875, Japanese Patent Application Pub-
lication No. Sho 58-201765 and the like and is 2,6-dimethyl-3-[2-(4-diphenylmethyl-1-piperazinyl)ethoxycarbonyl]-
5-methoxycarbonyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine. In the present invention the term "manidipine" is intended to 

10 include its pharmacologically acceptable salts (the hydrochloride and the like). 
[0034] When the HMG-CoA reductase inhibitors, angiotensin II receptor antagonists and/or calcium channel blockers 
described above have an asymmetric carbon(s), the present invention encompasses the optical isomers of these com-
pounds and mixtures of said optical isomers. In addition the hydrates of the compounds described above are also 
encompassed in the present invention. 

15 [0035] In the present invention the pharmaceutical composition contains one or more HMG-CoA reductase inhibitors 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and one or more 

� angiotensin receptor antagonists. The pharmaceutical composition of this invention contains one or more HMG-CoA 
reductase inhibitors and one or more angiotensin receptor antagonists described above and, if necessary, may contain 
one or more calcium channel blockers. 

20 [0036] Preferred pharmaceutical compositions includes: 

(I) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin, pitavastatin 
or ZD-4522; 
(2) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin. simvastatin orZD-4522; 

25 (3) a pharmaceutical composition wherein the l-4MG-CoA reductase inhibitor is pravastatin or simvastatin; 
(4) a pharmaceutical composition wherein the HMG -00A reductase inhibitor is pravastatin; 
(5) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is a bi-
phenyltetrazole compound or a biphenyl carboxylic acid compound; 
(6) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is a bi-

30 phenyltetrazole compound; 
(7) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan, 
irbesartan, valsartan, candesartan, olmesartan ortelmisartan; 
(8) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losarlan, 
irbesartan, valsartari, candesartan or olmesartan; 

35 (9) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan, 
candesartan or olmesartan; 

. (10) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan 
or olmesartan. 
(11) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan; 

40 (12) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is olm-
esartan; 
(13) a pharmaceutical composition wherein the calcium channel blocker as an active ingredient is nifedipine, nica-
rdipine, amlodipine, azelnidipine or manidipine; 
(14) a pharmaceutical composition wherein the calcium channel blocker as an active ingredient is nicardipine, 

45 amlodipine or azolnidipine; or 
(15) a pharmaceutical composition wherein the calcium channel blocker as an active ingredient is amlodipine or 
azelnidipine. 

Preferred pharmaceutical compositions also includes a pharmaceutical composition that contains a HMG-CoA 
reductase inhibitor arbitrarily selected from the group consisting of (1), (2), (3) and (4) and an angiotensin II receptor 

.50 antagonist arbitrarily selected from the group consisting of (5), (6), (7), (8), (9), (10), (11) and (12) and may contain 
a calcium channel blocker arbitrarily selected from the group consisting of (13), (14) and (15). Examples of such 
a pharmaceutical composition include, for example: 
(16) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain, 
simvastatin, pitavastatin, or ZD-4522 and the angiotensin II receptor antagonist as an active ingredient is a biphe-

55 nyltetrazole compound, said pharmaceutical composition optionally further containing a calcium channel blocker 
as an active ingredient such as nifedipine, nicardipine, amlodipine, azelrildipine or manidipine; 
(17) a pharmaceutical composition wherein the HMG -00A reductase inhibitor as an active ingredient is pravastain, 
simvastatin, or 7D-4522 and the angiotensin 11 receptor antagonist as an active ingredient is a biphenyltetrazole 
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compound, said pharmaceutical composition optionally further containing a calcium channel blocker as an active 
ingredient such as nifedipine, nicardipine, amlodipine, azelnidipine or manidipine; 
(18) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain, 
simvastatin, pitavastatin, or ZD-4522 and the angiotensin II receptor antagonist as an active ingredients losartan, 

5 irbesartan, valsartan, candesartan, olmesartan ortelmisartan, said pharmaceutical composition optionally further 
containing a calcium channel blocker as an active ingredient such as nifedipine, nicardipine, amlodipine, azeln-
idipine or manidipine; 
(19) a pharmaceutical composition wherein the H MG-CoA reductase inhibitor as an active ingredient is pravastain, 
simvastatin or ZD-4522 and the angiotensin II receptor antagonist as an active ingredient is losartan, irbesartan, 

10 valsartan, candesartan or olmesartan, said pharmaceutical composition optionally further containing a calcium 
channel blocker as an active ingredient such as nifedipine, nicardipine, amlodipine, azelnidipine or manidipine; 
(20) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain 
or simvastatin and the angiotensin Il receptor antagonist as an active ingredient is losartan, candesartan or olm-
esartan, said pharmaceutical composition optionally further containing a calcium channel blocker as an active 

15 ingredient such as nicardipine, amlodipine or azelnidipine;. 
(21) a pharmaceutical composition wherein the HMG-GoA reductase inhibitor as an active ingredient is pravastain 

� and the angiotensin II receptor antagonist as an active ingredient is losartan or olmesartan, said pharmaceutical 
composition optionally further containing a calcium channel blocker as an active ingredient such as amlodipine or 
azelnidipine; or 

20 (22) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain 
and the angiotensin II receptor antagonist as an active ingredient is olmesartan, said pharmaceutical composition 
optionally further containing a calcium channel blocker as an active ingredient such as amlodipine or azelnidipine. 

[Advantages of the invention] 
25 

[0037] The pharmaceutical composition of this invention which contains an HMG-CoA reductase inhibitor selected 
from the group consisting of pravastain, simvastatin, lovastatin, pitavastatin, and ZD-4522 and an angiotensin lIre-
ceptor antagonist and, if necessary, may further contain a calcium channel blocker exhibits excellent left ventricular 
hypertrophy inhibition activity and low toxicity and is a useful pharmaceutical composition for the prevention ortreatment 

30 of cardiac failure in a warm-blooded animal (particularly a human), or for the prevention of ischemic coronary heart 
disease or the prevention of the recurrence of ischemic coronary heart disease in a warm-blooded animal (particularly 
a human). 

[Industrial applicability] 
35 

100381 The pharmaceutical composition which contains a particular H MG-CoA reductase inhibitor such as pravastatin 
. and the like and a particular angiotensin II acceptor antagonist and, if necessary, may further contain a calcium channel 

blocker has superior activity to each single pharmaceutical agent alone and to a combined pharmaceutical agent which 
does not contain a particular HMG-CoA reductase inhibitor such as pravastatin. Such excellent activity can also be 

40 obtained even if all these two or three pharmaceutical agents do not exist in the body at the same time. Such activity 
can be obtained even if the blood concentrations of these pharmaceutical agents are lower to some extent than that 
obtained on administration at the same time. 
100391 According to a presumption, when a pharmaceutical agent of this invention is taken into the living body and 
reaches its receptor site, it will turn on a switch of the living body. When the blood concentration of said pharmaceutical 

45 agent of the pharmaceutical composition becomes very low after the administration of said pharmaceutical agent and 
said pharmaceutical agent at such low concentration might not exhibit any pharmacological activity, the switch has 
already been turned on and said pharmaceutical agent of the pharmaceutical composition still exhibits activity for the 
prevention or treatment of cardiac failure or activity for the prevention of ischemic coronary heart disease or the pre-
vention of the recurrence of ischemic coronary heart disease. Under these conditions, when another pharmaceutical 

50 agent(s) is administered, an excellent pharmacological activity can be obtained by the combined effect of its activity 
for the prevention and treatment of cardiac failure, the prevention of ischemic coronary heart disease or the prevention 
of the recurrence of ischemic coronary heart disease and the pharmacological effect of the pharmaceutical agent which 
has already been administered. 
[0040] Administration of the pharmaceutical agents contained in the pharmaceutical composition at the same time 

55 is clinically convenient and a particular HMG-CoA reductase inhibitor such as pravastatin and the like and an angi-
otensin 11 acceptor antagonist and, if necessary, a calcium channel blocker can be administered in a unit dosage form 
which combines these pharmaceutical agents. 
[0041] When these pharmaceutical agents cannot be blended at the same time in a formulation technique, these 
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pharmaceutical agents can each be administered in single unit dosage forms of said pharmaceutical agents at the 
same time or in a single unit dosage form of a pharmaceutical agent and a unit dosage form comprising a combination 
of the other pharmaceutical agents at the same time. 
[0042] As mentioned above, the excellent activity of the pharmaceutical composition can be obtained even if these 

S pharmaceutical agents are not administered at the same time. These pharmaceutical agents can each be administered 
in single unit dosage forms of said pharmaceutical agents at appropriate time intervals after administration of the first 
unit dosage form or in a single unit dosage form of a pharmaceutical agent and a unit dosage form comprising a 
combination of the other pharmaceutical agents at appropriate time intervals after administration of the unit dosage 
form. The maximum time intervals in which the excellent pharmacological activity can be obtained by administration 

10 of these pharmaceutical agents can be determined by clinical or animal testing of these pharmaceutical agents. 
[0043] In general a particular HMG-CoA reductase inhibitor such as pravastatin and the like, an angioterisin II ac-
ceptor antagonist and a calcium channel blocker employed in this invention are orally administered. Each of these 
pharmaceutical agents can be prepared in a single unit dosage form respectively or these pharmaceutical agents are 
blended and are formulated in a unit dosage form. Examples of such dosage forms include powders, granules, tablets, 

15 capsules and the like and these dosage forms can be prepared by conventional formulation techniques. These dosage 
forms can be prepared, if necessary, using additives such as excipients, lubricating agents, binding agents, disinte-
grating agents, stabilizing agents, corrigents, diluting agents and the like by techniques known to those skilled in the art. 
[0044] The excipients are selected from organic excipients, for example, sugar derivatives such as lactose, sucrose, 
glucose, mannitol and sorbitol; starch derivatives such as corn starch, potato starch, u-starch and dextrin; cellulose 

20 derivatives such as crystalline cellulose; acacia; dextran; pullulan; and inorganic excipients, for example, silicate de-
rivatives such as light silicic acid anhydride, synthetic aluminum silicate, calcium silicate and magnesium aluminometa-
silicate; phosphate derivatives such as calcium hydrogen phosphate; carbonate derivatives such as calcium carbonate; 
sulfate derivatives such as calcium sulfate; and the like. One or more of the excipients mentioned hereinbefore can be 
employed in this invention, Preferred excipients are the sugar derivatives and particularly lactose. 

25 [0045] The lubricating agents are selected from metal stearates such as stearic acid, calcium stearate and magne-
sium stearate: talc; colloidal silica; waxes such as beeswax and spermaceti; boric acid; adipic acid; sulfates such as 
sodium sulfate; glycol; fumaric acid; sodium benzoate; DL-leucine; sodium salts of aliphatic acids; lauryl sulfates such 
as sodium lauryl sulfate and magnesium lauryl sulfate; silicic acids such as silicic acid anhydride and silicic acid hydrates 
and starch derivatives as mentioned for the excipients. One or more of the lubricating agents mentioned hereinbeforo 

30 can be employed in this invention. Preferred lubricating agents are the metal stearates and particularly magnesium 
stearate. 
[0046] The binding agents are selected from hydroxyp ropylcel lu lose, hydroxypropylmethylcellu lose, polyvinylpyrro-
lidone, macrogol, and compounds as mentioned for excipients. One or more of the binding agents mentioned herein -
before can be employed in this invention. The preferred binding agents is hydroxypropylcellulose. 

35 [0047] The disintegrating agents are selected from cellulose derivatives such as low-substituted hydroxypropylcel-
luloso, carboxymethylcellulose, calcium carboxymethylcellulose, and internally-cross-linked sodium carboxymethyl-

. cellulose; and chemically modified starch cellulose derivatives such as carboxymethylstarch, sodium oarbcxymethyl-
starch, and cross-linked polyvinylpyrrolidorie. One or more of the disintegrating agents mentioned hereinbefore can 
be employed in this invention. Preferred disintegrating agents are cellulose derivatives and particularly low-substituted 

40 hydroxypropylcellu lose. 
[0048] If necessary, additives such as stabilizing agents, corrigents, diluents and the like can be employed in this 
invention. 
[0049] The stabilizing agent is selected from para-oxybenzoic acid esters such as methylparaben and propylparaben; 
alcohols such as chlorobutanol, benzyl alcohol and pheriylethyl alcohol, berizalkonium chloride; phenol derivatives 

45 such as phenol and cresol; thimerosal; dohydroacetic acid; and sorbic acid. One or more of the stabilizing agents 
mentioned hereinbefore can be employed in this invention. 
[00501 The corrigents are, for example, sweetening, souring and flavoring agents which are conventionally used. 
[0051] The dosage levels and ratios of a particular HMG -00A reductase inhibitor, an arigiotensin II receptor antag-
onist and a calcium channel blocker will vary depending on various factors such as the pharmacological activity of 

50 each of these pharmaceutical agents and the symptoms, age, body weight and the like of the patient. For example, in 
the case of the angiotensin II receptor antagonist, olmesartan exhibits different activity to losartan in in vivo activity 
tests using rats with elevated blood pressure. The difference of dosage levels of the two agents is theoretically about 
one order or more. The dosage level of a particular HMG-00A reductase inhibitor such as pravastatin, which is usually 
used as anti-hyperlipidemic agent, for the prevention or treatment of cardiac failure, for the prevention of ischemic 

55 coronary heart disease or for the prevention of the recurrence of ischomic coronary heart disease may be less than 
that for hyperlipidemia. When an arigiotensin II receptor antagonist is used together with a HMO-CoA reductase inhib-
itor, the dosage levels of these pharmaceutical agents may be further lower than those for normal use. When these 
pharmaceutical agents are used together with a calcium channel blocker, the dosage levels of these pharmaceutical 
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agents may also be further lower than those for normal use. For example, when pravastatin is used as an anli-hyper-
lipidemic agent, the dosage level is in the range of 5 - 100 mg/day and when olmesartan is used as an antihypertensive 
agent, the dosage level is in the range of 0.1 - 200 mg/day; on the other hand when pravastatin and olmesartan is 
used as an agent for the prevention or treatment of cardiac failure, the prevention of ischemic coronary heart disease 

5 or the prevention of the recurrence of ischemic coronary heart disease, the dosage level of pravastatin may be in the 
range of 1 - 80 mg/day (preferably 10-40 mg/day) and that of olmesartan is in the range of 0.05 - IOU mg/day (preferably 
10 -40 mg/day). 
[0052] As mentioned hereinbefore, the dosage levels of a particular HMG-CoA reductase inhibitor such as pravastatin 
and the like an angiotensin II acceptor antagonist and/or a calcium channel blocker in this invention vary over a wide 

10 range; the dosage level of a HMG-00A reductase inhibitor is in the range of about 1 - 80 mg/day, that of an angiotensin 
II receptor is in the range of about 0.05-100 mg/day and that of a calcium channel blocker is in the range of about 
1-100 mg/day. 
[0053] The dosage ratio of these pharmaceutical agents will vary over a wide range; the general dosage ratio (by 
weight) of a particular HMG-CoA reductase inhibitor such as pravastatin, an angiotensin II receptor antagonist and/or 

15 a calcium channel blocker is in the range between 1:500:500 and 500:1:1. 
[0054] The dosage levels of these pharmaceutical agents mentioned hereinbefore are administered once throughout 
the day at the same time or are separately administered respectively at appropriate time intervals once throughout the 

. day. The dosage levels of these pharmaceutical agents mentioned hereinbefore are divided to form several subunits 
respectively. The subunits are administered several times throughout the day at the same time or are separately ad -

20 ministered respectively at appropriate time intervals several times throughout the day. 

[Best mode for carrying out the invention] 

[0055] The present invention is further illustrated by Examples and Formulation examples, however the scope of the 
25 present invention is not limited to these examples. 

Test Example 1 

Ameliorating effects of the compounds on left ventricular hypertrophy. 
30 

[0056] Forty patients with hypertension and hyperlipidemia whose average diastolic and systolic blood pressures 
and total plasma cholesterol levels calculated from 3 determinations were 95-115 mmHg (DBP), 160-200 mmHg, and 
higher than 240 mg/dl, respectively were equally divided into 2 groups consisting of 20 patients per group; group 1-I 
(m/f: 14/6, average age, height and weight were 61 years, 166 cm, and 65 kg, respectively) and group 1-11 (m/f: 14/6, 

35 average age, height, and weight were 64 years, 164 cm, and 64 kg, respectively). A further 20 hypertensive patients 
(m/f: 15/5) with average blood pressure as described above and normal cholesterol levels were recruited into a group 

� 1 -Ill (average age, height, and weight were 62 years, 165 cm, and 66 kg, respectively). Lastly, in order to obtain the 
normal mass of the left ventricle, 10 healthy volunteer subjects (m/f. 7/3; 60 years old, 168 cm and 70 kg) with normal 
blood pressure (> 140/90 mmHg) and normal plasma cholesterol levels were recruited into a control group. 

40 [0057] Pravastalin (10 mg), losartan (50 mg) and amlodipine (5 mg) were concomitantly administered to patients in 
the 1-I group, once daily for 6 months. Patients in the 1-I1 group received losartan (50 mg) and amlodipine (5 mg) 
concomitantly and orally once daily and underwent diet therapy for 6 months. Patients in the 1-I11 group received 
losartan (50 mg) and amlodipine (5 mg) concomitantly once daily for 6 months. 
[0058] In all subjects, the mass of the left ventricle (LV mass) and the mass index of the left ventricle (LV mass index) 

45 were calculated from the diameter of the left ventricle in diastolic phase (LV end-diastolic dimension; EDD), the ven-
tricular septum thickness (VS), and the posterior wall thickness (PW) which were determined by Doppler color flow-
mapping methods using a two-dimension echo-cardiography device (Hewlett-Packard, SONOS 2,000) and according 
to the following equation: 

50 

LV mass (g)=0.80x{1 .04x[(EDD+VS+PW)3-EDD31}+0.6 

LV mass index = LV mass/(area of the body surface, g/cm2) 

55 

[0059] The calculated LV mass indexes are presented in Table 1. The LV mass index in the control group was 83*10 
g/m2 throughout the study. 
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[Fable 1] 

LV mass Index (g/m2) 

Group Before treatment After treatment 

1-I 143–12 107–13 
1-1I 142–18 122–11 
1-I11 142–18 122–11 

10 
[0060] Following treatment, the LV masses were reduced by 24%. 13%, and 13% in the 1-I (treated with pravastatin, 
losartan and amlodipine), 1-I1 (treated with diet therapy, losartan and amlodipine), and 1 -Ill groups (losartan and am-
lodipine), respectively. Thus, patients in group 1-I (treated with pravastatin, losartan and amlodipine) showed the big-
gest reduction in LV mass. 

15 
[0061] Similarly to the results observed in test example 1, treatment with either a combination of pravastatin (10 mg) 
and losartan (50 mg) or of pravastatin (10 mg) with olmesartan (5 mg) shows excellent retraction in LV mass. 
[0062] Furthermore, combination therapy of either pravastatin plus olmesartan or simvastatin plus olmesartan amel-
iorated LV hypertrophy in a stress-loaded LV hypertrophy model in rats. 

20 
Test Example 2 

Suppression of hypertrophy of ventricular cells in the area adjacent to infarction. 

(Preparation of the animal model) 

25 
[0063] Adult male Wistar rats weighing 250-300 g (normal plasma cholesterol levels) were used. Animals received 
a normal-sodium diet containing 032 wt% sodium prior to and throughout the experiment. Water was taken ad libitum. 
Five rats/cage were placed and bred in a breeding room controlled at a stable room temperature (22–1’C) and humidity 
and with a standard light-darkness cycle. Echocardiography was recorded through the esophagus 24 hr after ligation 

.90 
of the anterior descending branch of the left coronary artery (day 0), then the animals were randomly divided into the 
following 4 groups consisting of 10 animals per group: control group (vehicle administration), 2-I group (administration 
of pravastatin 5 mg/kg/day in drink-water), 2-I1 group (administration of CS-866 2mg/kg/day), and 2-I11 group (pravas-
tatin 5 mg/kg/day + CS-866 2 mg/kg/day). 
[0064] Surgical procedures were carried out as follows: rats were anesthetized with an intraperitoneal injection of 

35 
ketamine (90 mg/kg). Under anesthesia, air was inspired into the animals by an artificial respirator for small animals 
(Model 683, Harvard Apparatus, Boston, MA) through a polyethylene catheter of gauge 14. Left thoracotomy was 
performed and the heart exposed. The anterior descending branch of the left coronary artery was ligated with a silk 

. thread (6-0) between the bifurcation of the pulmonary artery and the left atrium, Then the muscle and the skin were 
sewn to close the chest. The rats of the normal group underwent a similar procedure except for the ligation of the 

40 
coronary artery, in which the thread was passed through beneath the coronary artery. Drugs were administered to the 
rats for 4 weeks starting on the day when they were grouped. 

(Determination of the ventricular cells in adjacent areas to the infarction) 

45 
[0065] The rats were heparinized and the hearts were removed. The heart was warmed at 37°C, and perfused by 
modified Langcndorffs method at a constant flow-rate of 8 ml/min. The cardiac and non -cardiac muscle cells were 
enzymatically separated using collagenase according to previously described methods (Stewart et al., 1994). For the 
perfusion fluid, oxygenated Krebs-Henseleit buffer solution (PH: 7.4) containing 138 mmol NaCl, 4.7 mmol KCI, 1.5 
mmol Ca012, 1.2 mmol M90I2, 10.0 mmol glucose, 10.0 mmol pyruvic acid, 5 mmol HEPES, and 20 U/I insulin was 

50 
used. After the solution described above was perfused for 5 mm to equilibrate, the perfusing solution was changed to 
Krebs-Henseleit solution not containing Ca2, and further perfused for five minutes. Then collagenase B (1 mg/ml, 
Boehringer Mannheim Corp., Indianapolis, IN, USA) was added to the perfusing solution. After perfusion with the 
solution containing collagenase B for 10-15 mm, the polyethylene cannula was removed from the heart and the non -
digested infarction area removed. The left ventricle involving the ventricular septum was recovered and dissected in 
oxygenated Kraft-Brule buffer solution (pH: 7.2) containing 70 mmol glutamic acid, 25 mmol KCI, 10 mmol K2HPO4, 
10 mmol oxalic acid, 10 mmol taurine, 11 mmol glucose, 2 mmol pyruvic acid, 2 mmol ATP, 2 mmol creatine phosphate, 
10 mmol HEP ES and S mmol MgCl2. The obtained cell suspension solution was filtrated to remove the massive tissue. 
The mass of the cardiac cells in the adjacent area to the infarction was traced for determination under a phase-contrast 
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microscope. The obtained masses of the cardiac muscle cells in adjacent areas to the infarction are presented in Table 
2. 

Table 2 

Group Mass of cardiac muscle cells in adjacent area to the infarction m2) 

normal 2,737 

control 3,812 

2-I group 3,053 

2-11 group 2,940 

2-I11 group 2,442 

15 [00661 From the present results, the size of the cardiac muscle cells in the adjacent area to the infarction was retracted 
by 760 jim2 in group 2-I (pravastatin-administered group), 872 urn2 in group 2-I1 (olmesartan-administered group), and 
1,370 tm2 in group 2-I11 (pravastatin plus olmesartan-administered group) versus control rats. Thus the most significant 

� ameliorating effects were observed in group 2-I11 (pravastatin plus olmesartan administered group). It is clear that 
combined administration of olmesartan and pravastatin significantly retracts the size of the affected cardiac muscle 

20 cells versus each compound used alone, and furthermore, combined administration decreases the sizes of the cells 
more significantly than that observed in the normal group. 

25 

30 

35 

40 

Formulation example 1 tablet 

losartan 50.0 mg 
pravastatin sodium salt 10.0 mg 
amloclipine 5.0 mg 
lactose 108.0mg 
corn starch 25.0 mg 
magnesium stearate 20mg 

200.0 mg 

[0067] The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 

mg), 

Formulation example 2 tablet 

losartan 50.0 mg 
pravastatin sodium salt 10.0 mg 
lactose 113.0 mg 
corn starch 25.0 mg 
magnesium stearate 2.0mg 

200.0 mg 

45 [0068] The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 
mg). 

50 

55 

Formulation example 3 tablet 

olmesartan 5.0 mg 
pravastatin sodium salt 10.0 mg 
lactose 158.0 mg 

corn starch 25.0 mg 
magnesium stearate 2.0 mg 

200.0 mg 

(00691 The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 



EP1314425A1 

mg). 

Claims 

1. A pharmaceutical composition for the prevention or treatment of cardiac failure, said pharmaceutical composition 
containing a HMG-CoA reductase inhibitor selected from the group consisting of pravastatin, simvastatin, lovas-
tatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally furthercontaining acalcium 
channel blocker. 

10 

2. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin, sim-
vastatin, pitavastatin or ZD-4522. 

3. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin, sim-
15 vastatin orZD-4522. 

4, A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin or 
simvastatin. 

20 5. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin. 

6. A pharmaceutical composition for the prevention of ischemic coronary heart disease or for the prevention of the 
recurrence of ischemic coronary heart disease, said pharmaceutical composition containing a HMG-CoA reductase 
inhibitor selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and 

25 an angiotensin II receptor antagonist and optionally further containing a calcium channel blocker. 

7. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin, sim-
vastatin. pitavastatin or ZD-4522. 

30 B. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin, sim-
vastatin or ZD-4522. 

35 

9. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin or 
simvastatin. 

10. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin. 

11. A method for the prevention or treatment of cardiac failure, said method comprising administering to a warm-
blooded animal in need of such prevention or treatment a pharmacologically effective amount of a pharmaceutical 

40 composition that contains a HMG-CoA reductase inhibitor selected from the group consisting of pravastatin, sim-
vastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally further con 
tains a calcium channel blocker. 

12. A method according to claim 11 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin, pitavastatin 
45 or ZD-4522. 

50 

13. A method according to claim 11 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin orZD-4522. 

14. A method according to claim 11 wherein the HMG-CoA reductase inhibitor is pravastatin or simvastatin. 

15. A method according to claim 11 wherein the HMG-CoA roductase inhibitor is pravastatin. 

16. A method for the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic 
coronary heart disease, said method comprising administering to a warm-blooded animal in need of such proven -

55 tion a pharmacologically effective amount of a pharmaceutical composition that contains a HMG-CoA reductase 
inhibitor selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and 
an angiotensin 11 receptor antagonist and optionally further contains a calcium channel blocker. 
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17. A method according to claim 16 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin, pitavastatin 
or ZD-4522. 

18. A method according to claim 16 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin or ZD-4522. 

19. A method according to claim 16 wherein the HMG-CoA reductase inhibitor is pravastatin or simvastatin. 

20. A method according to claim 16 wherein the HMG-CoA reductase inhibitor is pravastatin. 
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[57] ABSTRACT 

A method of treatment for atherosclerosis and/or reducing 
cholesterol using an angiotensin It antagonist. This method 
of treatment can be used in conjunction with the treatment 
of hypertension. Substituted iimidazoles such as 

are useful as angiotensin U receptor antagonists for this 
method of treatment. A method of treatment for atheroscle-
rosis and/or reducing cholesterol using an angiotensin U 
receptor antagonist in combination with an HMG-Co A 
reductase inhibitor. A method of treatment for atherosclero-
sis and/or reducing cholesterol using an angiotensin II 
receptor antagonist in combination with an 11MG-Co A 
reductase inhibitor and an angiotensin converting enzyme 
inhibitor. Also within the scope of this invention are phar-
maceutical compositions for this method of use. 

2 Claims, No Drawings 
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TREATMENT OF ATHEROSCLEROSIS 
WITH ANGIOTENSIN It RECEPTOR 

BLOCKING IMIDAZOLES 

This is a division of application Ser. No. 081219.685 filed 
Mar. 29, 1994, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a novel method of using an 
angiotensin 11 antagonist, such as substituted imidazole 
compounds. for the treatment of atherosclerosis and/or 
reducing cholesterol, alone or in conjunction with the treat-
merit of hypes-tension. The invention also relates to using an 
angiotensin II antagonist in combination with a 3-hydroxy-
3-methylgiutaryl coenzyme Areductase inhibitor (HMG-Co 
Areductase inhibitor). The invention also relates to using an 
angiotensin U antagonist in combination with an HMG-Co 
A reductase inhibitor and an angiotensin converting enzyme 
inhibitor. The invention also relates to compositions useful 
for this method of treatment. 

The compounds of this invention are known to inhibit the 
action of the octapcptide hormone angiotensin II (IL) and are 
useful therefore in alleviating angiotensin induced hyper-
tension. The enzyme renin acts on a blood plasma 
a-,--globulin, angiotensinogen. to produce angiotensin IL 
which is then converted by angiotensin converting-enzyme 
to AIL The latter substance is a powerful vasopressor agent 
which has been implicated as a causitive agent for producing 
high blood pressure in various mammalian species, such as 
the rat, dog. and man. The angiotensin U antagonist com-
pounds inhibit the action of A]I at its receptors on target cells 
and thus prevent the increase in blood pressure produced by 
this hormone-receptor interaction. By administering an 
angiotensin IL antagonist compound. such as a compound of 
formula I. to a species of mammal with atherosclerosis 
and/or high cholesterol and/or hypertension due to AU, the 
blood pressure is reduced. The compounds of formula I are 
also useful for the treatment of high cholesterol by reducing 
the total cholesterol. Administration of a compound of 
formula I with a diuretic such as furosemnide or 
bydrochlorothiazide, either as a stepwise combined therapy 
(diuretic first) or as a physical mixture, enhances the anti-
hypertensives effect of the compound, while also treating 
atherosclerosis and reducing cholesterol levels. Administra-
tion of an angiotensin II receptor antagonist, such as a 
compound of formula IL with an 11MG-Co A reductase 
inhibitor, such as the compounds of formula U, either as a 
stepwise combined therapy or as a physical mixture, may 
enhance the treatment of atherosclerosis and/or the reduction 
cholesterol levels, while also treating hypertension. 

2 

X 

S R2"’ N CH2C0OR3 

CIT2 

10 

15 Wherein R’ is hydrogen, nitro or amino; R2 is phenyl, furyl 
or thienyl optionally substituted by halogen, lower alkyl, 
lower alkoxy or di-lower alkylaniino; R’ is hydrogen or 
lower alkyl and X is halogen; and their physiologically 

20 
acceptable salts. These compounds have diuretic and 
hypotensive actions. 

Furukawa, et al., in U.S. Pat, No. 4,355,040 issued Oct. 
19, 1982, discloses hypotensive imnidazole-5-acetic acid 
derivatives having the formula: 

25 
Y 

CH2 

30 

 

C112 

35 

XX XZ 

 Wherein R is lower alkyl, cycloalkyl, or phenyl optionally 
40 substituted; X’. X2. and X3 are each hydrogen, halogen. 

nitro, amino, lower alkyl, lower alkoxy, berizyloxy, or 
hydroxy; Y is halogen and R2 is hydrogen or lower alkyl; 
and salts thereof. 

45 

50 

55 

60 

Furukawa, et al.. in U.S. Pat. No. 4340,598, issued Jul. 
20. 1982, discloses hypotensive inildazole derivatives of the 
formula: 

Wherein R1 is lower aikyl or, phenyl C1 .2 allyl optionally 
substituted with halogen or nitro; R2 is lower alkyl. 
cycloalkyl or phenyl optionally substituted; one of R4 and 
R4 is �(C112),,COR5 where R5 is amino, lower alkoxyl or 
hydroxyl and n is 0, 1, 2 and the other of R3 and R is 
hydrogen or halogen; provided that R1 is lower alkyl or 
phenethyl when R  is hydrogen, n=1 and R5 is lower alkoxyi 
or hydroxyl; and salts thereof. 

Furukawa, et al.. in European Patent Application 103,647 
discloses 4-chloro-2-phenylimidazole-5-acetic acid deriva-
tives useful for treating edema and hypertension of the 
formula: 

K Matsumura, et al., in U.S. Pat. No. 4,207,324 issued 65 
Jun. 10, 1980. discloses 1,2-disubstituted-4-baloimidazole-
5-acetic acid derivatives of the formula: 



5.663,187 
3 

Cl 

N CH2CO211 5 

10 
R 

 

OR 

Where R represents lower alkyl and salts thereof. 15 
The metabolism and disposition of hypotensive agent 

4-chloro- 1 -(4-methaxy-3-methylbenzyl)-2-.phenyl--
imidazole-5-acettc acid is disclosed by H. Toni in Takeda 
Kenkyu.thoho, 41, No 3/4. 180-491 (1982). 

Frazee, et al., in European Patent Application 125,033-A 
20 

discloses l-phenyl(alkyl)-2-(alkyl)-thioimidazole deriva-
tives which are inhibitors of dopamine-3-hydroxy1ase and 
are useful as antihypertensives, diuretics and cardiotonics. 

European Patent Application 146,228 filed Oct. 16, 1984, 
by S. S. L. Parhi discloses a process for the preparation of 
1-substituted-5-hydroxymethyl-2-mercaptoimidazoles. 25 

A number of references disclose 1-benzyl-imidazoles 
such as U.S. Pat. Nos. 4,448,781 to Cross and Dickinson 
(issued May 15, 1984); 4,226,878 to JJzuka, et 

at. (issued 
Oct. 7, 1980); 3,772315 to Regel, et at. (issued Nov. 13, 
1973); 4379,927 to Vorbruggen, et al. (issued Apr. 12, 30 

1983); amongst others. 
Pals, et at., Circulation Research, 29, 673 (197 1) describe 

the introduction of a sarcosine residue in position 1 and 
alanine in position 8 of the endogenous vasoconstrictor 
hormone All to yield an (octa)peptide that blocks the effects 35 
of All on the blood pressure of pithed rats. This analog, 
[Sat’, Alaa] All, initially called "P-113" and subsequently 
"Saralasin," was found to be one of the most potent com-
petitive antagonists of the actions of All, although, like most 
of the so-called peptide-All-antagonists, it also possesses 4] 
agonistic actions of its own. Saralasin has been demon-
strated to lower arterial pressure in mammals and man when 
the (elevated) pressure is dependent on circulating All (Pals 
et. at., circulation Research, 29, 673 (1971); Streeten and 
Anderson, Handbook of Hypertension, Vol. 5, Clinical Pbar- 45 
inacology of Antihyperlensive Drugs, A. E. Doyle (Editor), 
Elsevier Science Publishers B. V., p. 246(1984)). However, 
due to its agonistic character, saralasin generally elicits 
pressor effects when the pressure is not sustained by All 
Being a peptide, the pharmacological effects to saralasin are 5G 

relatively short-lasting and are only manifest after parenteral 
administration, oral doses being ineffective. Although the 
therapeutic uses of peptide Alit-blockers, like saralasin. are 
severely limited due to their oral ineffectiveness and short 
duration of action, their major utility is as a pharmaceutical 55 

standard. 
Currently there are several A 11 antagonists in develop-

snent. Among these development candidates, is losaitan 
which is disclosed in a U.S. Pat. No. 5,138,069 issued to 
DuPont on Aug. ii, 1992. Losartan has been demonstrated ec 
to be an orally active A II antagonists, selective for the AT, 
receptor subtype. 

Some known non-peptide antilsypertensive agents act by 
inhibiting an enzyme, called angiotensin converting enzyme 
(AcE, which is responsible for conversion of angiotensin I 6 
to All. Such agents are thus referred to as ACE inhibitors, or 
converting enzyme inhibitors (CliPs). Captopril and enala-

I 

4 
pril are commercially available GEl’s. Based on experimen-
tal and clinical evidence, about 40% of hypertensive patients 
are non-responsive to treatment with GEE’s. But when a 
diuretic such as iurosemi.de or hydrochlorothiazide is given 
together with a CF.!, the blood pressure of the majority of 
hypertensive patients is effectively normalized. Diuretic 
treatment converts the non-renin dependent state in regulat-
ing blood pressure to a rethn-dependent State. Although the 
irnidazoles of this invention act by a different mechanism 
i.e., by blocking the All receptor rather than by inhibiting the 
angiotensin converting enzyme, both mechanisms involve 
interference with the renin-angiotensin cascade. A combi-
nation of the CE! enalapril maleate and the diruetic hydro-
chlorothiazide is commercially available under the trade-
mark Vaseretiefi from Merck & Co. Publications which 
relate to the use of diuretics with GEl’s to treat hypertension, 
in either a diuretic-first, stepwise approach or in physical 
combination, include Keaton, T. K. and Campbell, W. B., 
Pharmacol. Rev.. 31:81 (198 1) and Weinberger, M. H., 
Medical Clinics N. America, 71:979 (1987). Diuretics have 
also been administered in combination with saralasin to 
enhance the antibypertensive effect 

Non-steroidal anti-inflammatory drugs (NSAID’s) have 
been reported to induce renal failure in patients with renal 
under perfusion and high plasma level of All. (Dunn, M. J., 
Hospital Practice, .19:99, 1984). Administration of an All 
blocking compound of this invention in combination with an 
NSAID (either stepwise or in physical combination) can 
prevent such renal failure. Saralasin has been shown to 
inhibit the renal vasoconstrictor effect of indomethacin and 
meclofenamate in dogs (Satoh, et at., Circ. Res. 36/37 
(Suppi. ):I-89, 1975; Elasinghanz et al.. Am J. Physiol. 
239:(F360, 1980). The CE! captopril has been demonstrated 
to reverse the renal vasoconstrictor effect of indomethacin in 
dogs with non-hypotensive hemorrhage. (Wong, ct 

at., 

J. 
Pharmacol. &p. Ther 219:104, 1980). 

DETAiLED DESCRIPTION OF THE 
INVENTION 

This invention relates to a novel method of treating 
atherosclerosis and/or reducing cholesterol alone or in con-
junction with the treatment of hypertension using an angio-
tensin II receptor antagonist 

This invention relates to the use of the angiotensin II 
receptor antagonists as recited in European patent applica-
tions: PP 475,206, EP 497,150, EP 539,086, EP 539.713, PP 
535,463, PP 535,465, PP 542,059, EP 497,121, PP 535,420, 
PP 407,342, PP 415,886, PP 424317, PP 435,827, PP 
433,983, PP 475.898, PP 490,820, PP 528,762, PP 324377, 
PP 323,841, PP 420,237, PP 500,297, PP 426.021, PP 
480,204, PP 429,257, PP 430,709, PP 434,249, PP 446,062, 
PP 505,954, PP 524,217, LiP 514.197, EP 514,198, PP 
514,193, PP 514,192, PP 450,566, PP 468372, EP 485,929, 
PP 503,162, PP 533,058, PP 467,207, PP 399.731, PP 
399,732, PP 412,848, PP 453210, EP 456,442, EP 470,794, 
PP 470.795, P2 495,626, PP 495,627, PP 499,414, PP 
499,416, EP 499,415, PP 511,791, EP 516392, EP 520,723, 
PP 520,724, LIP 539,066, EP 438,869, PP 505,893, liP 
530.702, PP 400.835, FY 400,974, PP 401.030. PP 407.102, 
PP 411,766, PP 409,332, El’ 412,594, PP 419,048. PP 
480.659, B? 481,614, EP 490.587, PP 467,715, PP 479,479, 
PP 502,725, EP 503,838, PP 505,098, liP 505,111, PP 
513,979, PP 507,594, EP 510,812, EP 511,767, EP 512.675, 
EP 512,676, EP 512,870, PP 517357, PIP 537.937, 13? 
534.706, EP 527,534, EP 540356. PP 461,040, F.? 540,039, 
PP 465.368, PP 498,723, PP 498,722, PP 498,721. PP 
515.265. EP 503,785, PP 501.892, PP 519,831. PP 532.410, 

s,<1/ 
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El’ 498361, El’ 432,737, El’ 504.888, EP 508393. El’ -continued 
508,445, El’ 403,159, EP 403,158, El’ 425,211. El’ 427,463. 
EP 437,103, El’ 481,448, EP 488,532. EP 501,269, El’ 

H 
500.409, El’ 540,400. El’ 005.528, El’ 028,834, El’ 028,833, 4.C()ff 4-0O2R9; -0.-S--OH; -SO3H; -C(CF,)OH; 
El’ 411.507. FF 425,921, El’ 430,300. El’ 434,038. El’ 5 H 
442.473, EP 443.568, El’ 445,811, El’ 459.136, PP 483,683, Oil 

El’ 518.033, El’ 520,423, El’ 531,876, El’ 531,874, EP 
392317, El’ 468,470, El’ 470.543, PP 502314, PP 529253. 11 
El’ 543,263. El’ 540.209, PP 449.699, El’ 465,323, P2 -0-P-OH; -PO3H2; -NH-P-OH; 4-NHSO2CH3; 

521,768, and EP 415,594, which are incorporated by refer I 1 io OH OR 
ence into the instant application. 

This invention relates to the use of the angiotensin ii 0110
 

receptor antagonists as recited in PCT patent applications: 4..NitS02C -CONHOR’, -S0H2; -C--P--OH; 

WO 92/14468. WO 93/08171, WO 93/08169, WO I I 
91/00277, WO 91/00281, WO 91/14367. WO 92/00067, 15 1&27 OH 

WO 92/00977. WO 92/20342. WO 93/04045, WO N- N N- N Ri’ 
93f04046, WO 91/15206. WO 92/14714. WO 92/09600. 

. 
N’ N’ 

WO 92/16552, WO 93105025, WO 93/03018, WO 
91/07404. WO 92/02508, WO 92113853, WO 91/19697, 

H H 
WO 91/11909.WO 91/12001, WO 91/11999, WO 91/15209. 20 

WO 91/15479, WO 92120687, WO 92/20662, WO R2
 

92/20661. WO 93101177, WO 91/17771, WO 91/14679, 
WO 91/13063. WO 92/13564, WO 91/17148, WO II 
91/18888, WO 91/19715, WO 92/02257, WO 92/ -HNC 4-) 04335, - 

) WO 92/05161. WO 92/07852, WO 92/15577, WO 25 
4-X 

-- 

HOC 
93103033, WO 91/163 13.WO 92/00068,WO 92/025 10, WO 

a 92/09278. WO 9210179, WO 92/10180, WO 92/10186, WO 
92/10181, WO 92/10097, WO 92/10183, WO 92110182, R’ F 

WO 92/10187, WO 92/10184, WO 92/10188, WO 
92/10180, WO 92/10185, WO 92/20651, WO 93/03722, 30 

WO 93/06828, WO 93103040, WO 92/19211, WO 
4 92122533, WO 92/06081, WO 92/05784. WO 93/00341, CONt 

WO 92/04343, WO 92/04059, and WO 92/05044, which are H 
incorporated by reference into the instant application. X R0 

35 \ 
This invention relates to the use of the angiotensin II 

receptor antagonists as recited in U.S. Pat. Nos, : 5,104.877, 
5,187,168, 5,149,699, 5,185.340, 4.880.804, 5,138,069, CO211 

4,916,129, 5,153.197, 5,173.494, 5,137.906, 5,155,126, 
Oiso,; ONH-Hc; 

4ON2; 5,140.037, 5,137.902. 5,157,026, 5.053,329, 5,132216, 40 (1-isomer) 

. 5,057,522, 5,066,586, 5.089,626, 5,049,565, 5,087,702, 
5324.335. 5.102.880, 5,128,327, 5,151.435, 5,202,322. (1-isomer) 

5,187,159, 5,198,438, 5,182.288, 5,036,048, 5,140,036, 
5.087,634, 5,196,537, 5,153,347, 5.191,086, 5,190.942, 

H0,C R" 

5,177.097. 5,212,177, 5,208.234, 5,208,235, 5,212,195, 45 
5,130,439, 5,04540, 5,041,152, and 5210204, which are 

N- N N N 

incorporated by reference into the instant application. z a"; 
H 
N ’’ 

The method of treating atherosclerosis and/or reducing a4 

cholesterol alone or in conjunction with the treatment of 
V’ 0 hypertension using an angiotensin 11 receptor antagonist of 50 

formula L 

N 
4-X -; 4-N-- R’; 

J/ 
R N 55 0  

or 

0 R 

R 60 -C-NHSO- (CII,), 

a’ 

a3 

R’ is H; CI; Br. 1; F; NO,; CN; alkyl of 1 to 4 carbon atoms; 
wherein: acyloxy of 1 to 4 carbou atom,; alkoxy of I to 4 carbon atoms; 65 CO,H; CO2R9; HNSO,CH,; NHSO,CF,, CONIIOR12; Ri j f�1. 
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-continued -continued 
N�N 0 

SO2NH2; N; any; or fuiy; N N 

’NB; 
N 
H S (CH2)mN �(CH �4r.  

R3 is 1"!; Cl, Br. I or F; alkyl of 1 t 4 carbon atoms or 0 

alkoxy of ito 4 carbon atoms; N-- N 

R4 is CN, NO2 or CO2R1;  \\  �0 R5 is II, alkyl of ito 6 carbon atoms, cycloalkyl of 3 to N 
\--/ 

6 carbon atoms aikenyl or allny1 of 2 to 4 carbon H 

atoms; CH3() 

R6is alkyl of2tol0 carbon atoms, alkenyloraljcynylof 15 - 
11 3 to 10 carbon atoms or the same groups substituted �(CH2IC�N N 

with For CO2R14; cycloalkyl of 3 to 8 carbon atoms, 
cycloalkylalkyl, of 4 to 10 carbon atoms; cycloalkyla-

. Ikenyl or cycloalkylalkynyl 5 to 10 carbon atoms; 
(C12),Z(CHR5 optionally substituted with F or 20 
C0R14; benzyl substituted on the phenyl ring with 1 or 
2 halogens, alkoxy of I to 4 carbon atoms, alkyl of ito �CHN--NH�SO2 

or I) 4 carbon atoms or nitro; 

R7 is H, F, Cl, Br, I, NO2, where v=i-6, C6F5; 
25 N CN; �CRN�NH 0 H 

N 
H 30 R2’ 0 

straight .or branched alkyl of I to 
6 carbon atoms;  I II R9 is: �CH-0CR21; phenyl or phenylalkyl, 

where alkyl is 1 to 
3 carbon 

atoms; or substituted phenyl or substituted pbenylalkyl, R’° is alkyl of I to  carbon atoms or perifuoroalk-yl 
of 1 where alkyl is 1 to 3 

carbon atoms, substituted with one 
35 to 6 

carbon atoms, 1-adainantyl, 1-napbthyl, 1-(1-or two 
substituents selected from alkyl of 1 to 4 carbon 

naphthyl) 

ethyl, or (CH2)C6H5; 

atoms, r Cl, Br, OH, OCR31 cF3, and COOL where R R1’ is H, aky1 of 1 t 6 carbon atoms, cycloalkyl of 3 to is H, 
alkyl of 1 to 4 carbon atoms, or phenyl; 6 carbon atoms, phenyl or benzyl; 

R8 is H, CN, alkyl of Ito 10 carbon atoms, alkenyl of 3 R’2 is H, methyl or 
benzyl; 

to 
10 carbon atoms, or the same groups substituted with 40 R13 -CH2CO2IL C112CO2R9; F; 
phenylaikenyl wherein the aliphatic portion is 2 to 6 carbon atoms; �(CH2)-imidazol-i-yl; (CH2)m1,2, o o 0 0110 3-Iriazolyl optionally 

substituted 
with one or two group 

selected from CO2C113 ito 4 II It II 1 11 �O�S--OH �0--P�OH; �SOH; �N}1P--011; �C--P--.011; or alkyl of carbon atoms; �(CR2)5 
tetrazotyi; 45 I I I OH OH OH R27 OH 0 -P01I2; �C(cFOH, �NflS0C113; �NRS0CF3; II �(CH2)1Cli---R" {R’ R2)SR; �NHcOcF; �CONHOR’2; 802NH,; Mn-, 50 N--N N�N N�N R14 0 o A N; ,.J( N; A H II N �CH2 N N �CIJCHCH2)CHOR’; �CHCllCH2)C1116; �CR’ 1 H R3 55 �CHCH(CHz)OCR; (CHz),�CH---COR’6; �(C112),R16; C113 Y Y 0 It II II 60 �(CH2),,OCNHR10; _(CH2),,NRtlCORo; �((H2),NRCN1Dt°; It �(CH2),NR’1$OiR’°; �(CH2).,NRCR’°; �(CH2)F; -(C}tONO2; CH,N; �(H2)NO,; CHN�NR"R17; 65 N�N �CONIINHS02cF3; -"-. N ,-- 3 ; or ft it4 

R’4 is H. alkyl or perfluoroalk)i of 1 to 8 carbon atoms, 
cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl; 

is H, alkyl of 1 to 6 carbon atoms. cycloalkyl of 3 to 
6 carbon atoms, phenyl, benzyl, acyl of 1 to 4 carbon 

atoms, phenacyl; R’6 is H, alkyl of ito 6 carbon atoms, cyc1oalkrl of 3 to 6 carbon atoms, (CH2)C6R5, OR"’, or NR’ R19; 
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R’7 is H. alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 
6 carbon atoms, phenyl or benzyl; R’8 and R9 inde-
pendently are H, alkyl of ito 4 carbon atoms, phenyl, 
benzyl, ct-methylbenzyl, or taken together with the 
nitrogen form a ring of the formula: 

r 

�N 

Q is NR’, 0 or CH,; 
R20 is H, alkyl of 1-4 carbon atoms, or phenyl; 
R2’ is alkyl of 1 to 6 carbon atoms, �NR22R, or 

�CHcH20O2CH,;  

S 
R22 and R independently are H. alkyl of ito 6 carbon 

atoms, benzyl, or are taken together as (CH2), where 
u is 3-6; 

R24 is H, CHI or 
R25 is NR 27 R, OR28, NHCONn2, NHCSNH2, 

_Nusoz_/\_cH3; or 

R26 is hydrogen. alkyl with from 1 to 6 carbon atoms, 
benzyl, or ally!; 

R27 and R28 are independently hydrogen, alkyl with from 
1 to 5 carbon atoms, or phenyl; 

R29 and R3° are independently alkyl of 1-4 carbon atoms 
or taken together are 

R31 is H. alkyl or Ito 4 carbon atoms.�CH2CH=CH2 or 
�4112C6H4R32;  

X is a carbon-carbon single bond, �CO--, �C112---, 
--, �s--. 

�NH�, 

�N�, �CON�, �NCO�, 
I I I 

R2 R’ 

�OCH2�, �CH2O�, �SCH2---, �CH2S--.-1  

�NHC(RX1----, �NR23S02----, �SONi23--, 
�CH=CH�, �CF"CF�, �CHCF�, 
�CFCH--, �CH 2CH 2, C(R)(R)M1�, 

OR14 000R17 

�CF2CF2�; �CH�; �CH�

NR RO OR 
II \/ 

�C� or �C --

 Y is 0 or S; 
Z is 0. NR". or S; 
in is .1 to 5; 
R is 1 to 10; 

p is 0 to 3; 
q is 2 to 3; 
r is 0 to 2; 

10 
s is 0 to 5; 
t is 0 or 1; 

and pharmaceutically acceptable salts of these corn-

pounds; 
provided that: 

(1) the R’ group is not in the ortho position; 
(2) when R is 

It’3 

10 

_x__./-1-- _0___ R" 
It2 

15 

X is a single bond, and R13 is CO2H. or 

20 

when RLS must be in the ortho or meta position; or 
25 when R and X are as above and R’3 is NHSO2CF3 

of: NHS02CII3, R13 must be ortho; (3) when R’ is 30 __i+\ It2 35 

and X is other than a single bond, then R’3 must be 
ortho except when X"NR23CO and R 43 is 
NHS02CF3 or NHSO2CH3. then R’3 must be ortho 

40 or meta; 

(4) when R’ is 4-0O2111 or a salt thereof, R6 cannot be 
S-alkyl; 

(5) when R’ is 4-0O211 or a salt thereof; the substituent 
on the 4-position of the imidazole cannot be CH2011, 

45 CH2000CII3, or CH2CO2H; 

(6) when R’ is 50 -::::----55 X is �OCH2--, and R’3 is 2-CO2H. and R7 is H then R6 is not C2H5S; (7) when R’ is 60 CF3SO2HN �CONH-01 65 

and R6 is n-hexyl then R7 and R8 are not both 
hydrogen; 



(8) when R’ is 
11 
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CP,SO,HN 

�NUCO-01

 

R6 is not methoxyheezyl; 
(9) the R6 group 

or CH2OI[; 

or CR2OII; 
(10) when rr0. R’ is 

11 
Xis�NU�C�, 

R’3 is 2NHSO2CF, and R6 is n-propyl, then R7 and 
are not �0O2Cfl3; 

(11) when r=0, R’ is 

Pla 

�QC P0 

If 

R’3 

Xis NH�C�, 

is 2-CO011, and R6 is n-propyl, then R7 and R8 
are not �CO2CH3; 

(12) when r=1, 

�QC :: 
Xis a single bond, R7 is Cl, and R8 is �CHO. then 
R13 is not 3-(tetrazol-5-yl); 

(13) when nl, 

12 

N4 

5 R6N R* 

CR, 

10 

Itt 

15 wherein: 

R’ is �CO2H; �NIISO2CF3; 

RL3 

N�N It’ 
20,4/
 ;or 

N 
H 

X It" 

25 

R6 is alkyl of 3 to 10 carbon 
atoms, alkenyl of 3 to 10 

carbon atoms, alkynyl of 3 to 0 carbon atoms, 
cycloalkyl of 3 to 8 carbon atoms, benzyl substituted on 

30 the phenyl ring with up to two groups selected from alkoxyof 1 to 4 carbon atoms, halogen. alkyl of 1 to 4 

carbon atoms, and nitro; 
R8 is phenylalkenyl wherein the aliphatic portion is 2 to 

4 carbon atoms, �(CH,).-imidazol-1 yl, �(Ci12),01, 
5 2,3-iriazolyl optionally substituted with one or two 

groups selected from CO2CH, or alkyl of ito 4 carbon 
atoms, (CH,).-tetm.ZOlYl, �(CH,)0R’1; 40 11 11 �(cII,)OCIt’4; �CHCll(CiT2)CR’6, It" 0 0 1 II �CHCR(tIi,),CHOR"; �(cR,),,CR"; �(CR,),,NHCOR" 45 0 H (CR,) ,NI{SO,R’°; �(CH,),,,F; �CR"; 50 R13is �CO �CO,R9, NHSO3; SR; orA N; 1-1 NH802CF3, SOH, 55 R’6 is H, alkyl of ito 5 carbon atoms, OR17, or NRthR9; X is carbon-carbon single bond, 

�CO�, �CON---, �CH,CH,�, �NCO�, �OCR,�, �CIT,O--, 

60 RZ3 Re �SCI4, m �CI{,S-, �NEC,--, CH2N51- or �CH=CR; 

Xis a single bend, R7 is Cl, and R8 is �CR0, then and pharmaceutically acceptable salts of these corn-
R" is not 4-tetrazol-5-yl). pounds. 

Preferred for their atherosclerotic. anticholesterolemic 65 More preferred for the treament of atherosclerosis, anti-
and antihypertensive activity are the compounds having the cholesirolemia and hypertension are compounds of the pre-

formula: ferred scope wherein: 
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R’ is H, alkyl of 1 to 4 carbon atoms, halogen, or alkoxy 
of 1 to 4 carbon atoms; 

R6 is alkyL alkenyl or aikynyl of 3 to 7 carbon atoms; 
R7 is H. CI, Br, C,F21, where v=1 �3, or 

0 

11

 
II 

Rtis �(CH2)0R11;  �(c112),.0CR14  �CHCH�CH0R15; 

0 0 
II 

(CzK; _CI{NHCORLo; .(CH2)..NI{S02R10; 

N�N 

I, 
N;or�COR’; 

�CH2 N 
H 

R° is CF3, alkyl of 1 to 6 carbon atoms or phenyl; 
R" is H. or alkyl of 1 to 4 carbon atoms; 
R’3 is CO2H; CO2CH2000C(CH3)3; NHSO2CF3; and 

R14 is H, or alkyl of 1 to 4 carbon atoms; 
R’5 is H. alkyl of 1. to 4 carbon atoms, or acyl of 1 to 4 

carbon atoms; 
R"s is H. alkyl of 1 to 5 carbon atoms; OR17; or 

�N 0; 

mis Ito 5; 
X is single bond, �0�; �CO-----; �NHCO--; or 

�4)CH2---; and pharmaceutically acceptable salts. 
Specifically preferred for their activity in the treatment of 

atheroscelerosis, high cholesterol and hypertension are; 
2-Butyl-4-cbloro-l-[(2’-( 1H-tetrazol--5-yl)biphenyl-4-yI) 

inethy)]-5-(hydroxyinethyl)imidazole. 
2-Butyl-4-chloro- i-[(2’-carboxybiphenyl-4-yl)niethylj-5-

hydroxyniethyl) imidazole. 
2-Butyl-4-chloro- 1-1(2’-carboxybiphenyl-4-yl)methyl]-5-[ 

(methoxycarbonyl) arninoniethyljimidazole. 
2-Butyl-4--chloro-- 1-[(2’-carboxybiphenyl-4-yl)methyll-5-[ 

(propoxycarbonyl) aminomethyijimidazole. 
2-Butyl-4-chloro- 1-[(2’--carboxybiphenyl-4-yl)methylj 

imidazole-5-carboxaldehyde. 
2-Butyl4-[(2-carboxybiphcnyl-4-yl)methyl}-imidnzolc-5-

carboxaldehyde. 
2-( IE-Butenyl)-4-chloro -1-[(2’-carboxybiphenyl -4-yl) 

methyl]-5-(hydroxymethyl)itnidazole. 
2-( 1E-Butcnyi)-4-chloro- i-[(2’-carboxybiphenyl-4-yl) 

methyl}-imidazole-5-carboxaldehyde. 
2-Propyl-4-chloro- 1-1(2’- 1H-tetrazol-5-yl)biphenyl-4-yl) 

methylI5-(hydroxymethyl) imidazole. 
2-Propyl-4-chloro-1 [(2’-1H-tetrazol-5-yl)biphenyl-4-yl) 

methyl j-imidazole-5-carboxaldehydc. 
2-Butyl-4-chloro-1 -[2’- IH-tetrazol-5-yi)biphenyl-4-yl) 

methyi]-imidazole-5-carboxaldehyde. 

14 
2-(IE -Butenyl)-4-chloco - 1-[(2’-lH-tetrazol -5-yl)biphenyl-

4yl) methyl)-5-hydroxymethyl) imidazole. 
2-(IE-Butenyl)-4-chloro- 1-[(2’- iH-tetrazol-5-yl)biphenyl-

4-yl) methyllhnidazole-5-carboxaldehyde. 
2-Butyl -4-chioro -1--[(2’-(1H-tetrazol-5-yl)--biphenyl-4-yl) 

xnethyli-imidazole-5-carboxylic acid. 
2-Propyl-4-chioro- 1-[(2-’(1H-tetrazol-5--yl)-hiphenyl-4-yl) 

methyll-imidazole-5-carboxylic acid. 
2-Propyl-4-trifl u oromethyl- 1-((2’- 1H -tetra zol-5-yl) 

to biphenyl-4-yl) methyliinidazole-S-carboxylic acid. 
2-Propyl-4-trifluoromethyl- 1-[(2’- 1H-tetrazol-5-yl) 

biphenyl-4-yl) niethylj-5-hydroxyl.methyl)imidazole. 
2-Butyl-4-trifluoromethyl-1-[(2’-lH-teirazol -5-yl)biphenyl-

4-yl) methyl]imidazole-5-carboxylic acid. 
2-Propyl-44rifluoromethyl-i-[(2’-carboxybiphenyl -4-yl) 

15 methyl}-imidazole-5-carboxaldchyde. 
2-Propyl-4-pentafluoroethyi-I-{(2’.-lH-tetrazol 1-5-yl ) 

biphenyl-4-yl) methyl}-5-hydroxymcthyl)imidazole. 
2-Propyl- 1-1(2- 1H-tetrazol-5-yl)biphenyl-4-yl)methyli 

imidazole-4,5-dicarboxy]ic acid. 
20 2-Propyl-4-pentafluoroethyi- 1-1(2’- 114-tetrazol-5-yl) 

biphenyl-4-yl) methyllirnidazole-5-carboxylic acid, 
2-Propy1-4-penta–luoroethyl4(2’4H-tetrazol-5y1)bjpheuy1-

4-yl) methyllimidazole-5--cathoxaldehyde, or a pharma-
ceutically acceptable salt thereof. 

25 The most preferred angiotensin Ii receptor antagonist 
compounds for the treatment of atherosclerosis and/or high 
cholesterol alone or in conjunction with hypertension are: 
2-Butyl-4-ch1oro-1-[(2’-tetrazol-5yl)bipheny1.4yIImethy11 

-5-hydroxymethyi) imidazole; and 

30 
2-Butyl-4-chloro- 1- [(2’-tetrazol- 5-yl)biphenyl-4-yli 

methylinædazole-5-carboxylic acid or a pharmaceutically 
acceptable salt thereof. 
Note that throughout the text when an alkyl substituent is 

mentioned, the normal alkyl structure is meant (i.e.. butyl is 
n-butyl) unless otherwise specified. 

35 The angiotensin II antagonist compounds of the present 
invention can be adrnjnstered in combination with an 11MG-
Co Areductase inhibitor for the treatment of atheroscelerosis 
and/or to lower cholesterol. The HMG-Co A reductase 
inhibitors which are used in this combination therapy, 

40 include the compounds represented by the Ibilowing struc-
tural formula (II): 

IT 

45 

 

z 

wherein: 

50 
Z is selected from: 

55 

R)LO 

(a) 

d 3 

60 wherein 
R’ is C1,0alky1, 
B? is selected from the group consisting of: hydrogen, 
C13 alkyL hydroxy, and C13 alkyl substituted with 
hydroxy; 

65 B? is selected from the 
group consisting of: C, alkyl. 

hydroxy, oxo. and C1_1 alkyl substituted with 
hydroxy; 



S 
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n is 0,1, or 2; R4 and R9 are each independently selected from 
a, b, c and d are all single bonds or a and c are double hydrogen, halogen, C1 alkyl, C1 alkoxy and 

bonds or b and d are double bonds or one of a, b. c trifluoromethyl, and 
or d is a double bond; R5, R6, R7, and R8 are each independently selected 

from hydrogen, halogen, CI-4  alkyl, and C1 
(b) alkoxy; F 

wherein X is NCH(C113)2 or C(CR2)4; 

I 

P 

/ 

CH3 

N 

N 

/1 

aN 
Cib 

N 

and corresponding open-ring dthydroxy acid forms of for-
mula III: 

10 

HO III 
_ Co2R° 

OlE 

15 z 

wherein: 

(c) R’° is selected from from the group consisting of: 
20 hydrogen, C1.a1kyl. substituted C1_5aikyl in which the 

substituent is selected from the group consisting of: 
phenyl, disnetbylamino, acetylamino. and 2.3-
dihydroxypropyl and pharmaceutically acceptable 

25 
salts; 

and pharmaceutically acceptable salts and esters thereof; 
provided that when when R.’ is 1-methyipropyl or 1,1-
dimethyipropyl. R is hydrogen and band 4 represent double 
bonds and R2 is not methyl. 

30 
The terms "halo" and "halogen" each refer to �P. �Cl. 

�Br and �L 

The term "open-ring dihydroxy acid form and phassna-

35 
ceudcally acceptable salts, and esters" of the compound of 
formula U refers to the corresponding compound of formula 
111 below: 

CO2R’° 
In 

40 

(e) 
OH 

2: 

45 Wherein 

R’° is selected from from the group consisting of: 
hydrogen, C15alkyJ. substituted C_5aikyl in which the 
substituent is selected from the group consisting of-

50 phenyl, dimethylamino, acetylamino, and 2.3-
dihydroxypropyl; 

and pharmaceutically acceptable salts thereof. 

The pharmaceutically acceptable salts of the compounds 
55 of this invention include those formed from cations such as 

sodium, potassium, aluminum, calcium, lithium, 
magnesium, zinc, and from bases such as ammonia, 
ethylenediamine, N-methyl-glutainine, lysine, arginine, 
ornithine, choline N,N’-dibenzylethylenediamine, 

60 chloroprocaine, dietbanolaminc. procaine. 
N-benzylphenethyolaxnine, diethylaniine, piperaz.i.ne, his 
(hydroxymethyl)asniriomethane, and tetramethyl ammo-
alum hydroxide. These salts are prepared by standard pro-

65 
cedures. 

One class of 111MG-Co A reductase inhibitor compounds 
are those wherein Z is: wherein: 

- IN 
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R) 

CE3 

(a) 

and n is 1. 
One subclass of these compounds is where R3 is 5-OH, 

and a. b, c, and d are each single bonds. 
Another subclass of compounds is characterized by R3 

being 3-oxo and either a and c are double bonds and b and 
d are single bonds, or c is a double bond and a, b, and d are 
single bonds. 

Yet a third subclass of these compounds is where R3 is 
7-(1-bydroxyethyl), Ii and d are double bonds; provided that 
when R2 is OH, either b and d are double bonds and a, and 
c are single bonds, or c is a double bond and a, b. and d are 
single bonds. or a, b, c, and d are single bonds. 

Representative compounds of this class are: lovastatin, 
simvastatin and pravastatin: 

"04,- 
0 

0 0 

H3O 
H C 

Cl!3 CR3 

113L.SLJ 
LOVASTATIN 

0 

H3C)20 ( S.itH 

SIMVASTATIN 

011 

IL 
C__? I R?, H 

CR3 V CH3 

H0 

PRAVASTATIN 

18 

10 

CR3. 

15 
A method of treatment for atheroscelerosis and/or to 

lower cholesterol administering a combination of an angio-
tensin II antagonist compound, an 11140-Co A reductase 
inhibitor and an angiotensin converting enzyme inhibitor. 

20 An embodiment of the ACE inhibitors useful in this method 
of treatment are enalaprii and Usinopril. 

Pharmaceutically suitable sails include both the metallic 
(inorganic) salts and organic salts; a list of which is given in 
Remington’s Pharmaceutical Sciences, 17th Edition. pg. 

25 1418 (1985). It is well known to one skilled in the art that 
an appropriate salt form is chosen based on physical and 
chemical stability, fiowability, hydroscopicity and solubility. 
Preferred salts of this invention for the reasons cited above 
include potassium, sodium, calcium and ammonium salts. 

so Also within the scope of this invention is a method of 
treatment of atheroscelerosis, high cholesterol and hyper-
tension using pharmaceutical compositions comprising a 
suitable pharmaceutical carder and a compound of Formula 
(1). The pharmaceutical compositions which contain one or 

3-5 more other therapeutic agents, such as a diuretic or a 
non-steroidal anti-inflammatory drug. 

It should be noted in the foregoing structural formula, 
when a radical can be a substituent more than one previously 
defined radical, that first radical can be selected indepen-

40  in each previously defined radical. For example, R, 
R2 and R3 can each be CONHOR12. R12 need not be the 
samesubstituent in each of k’, R2 and R3 but can be selected 
independently for each of them. 

45 
SYNTHESIS 

The novel compounds of Formula (1) may be prepared 
using the reactions and techniques described in U.S. Pat. No. 
5,138,069 and WO 93/10106 or one of its three U.S. 
counterparts. U.S. Pat. No. 5.130,439 issued Jul. 14, 1992, 

50 U.S. Pat No. 5,206374 issued Apr. 27, 1993, and U.S. Set. 
No. 07/911,813 filed Jul. 10, 1992. 

EXAMPLE 1 

55 
2-n-butyl-4-chloro-5-hydroxymethyl-1-[(2’-lB-

telrazol-5-yl)biphenyt-4-yl)methyllimidazole [Du?-
7531 

Step A: Preparation of 4’-methylbiphenyl-2-carboxylic 
acid 

60 Methyl 4’-methylbiphenyl-2-carboxylate (10.0 g, 44.2 
nimol, 1 eq), 0.5N KOH in methanol (265.5 niL. 133 mmol, 
3 cq), and water (50 mL) were mixed and refluxed under N2. 
After 5 hours, the solvent was removed in vacuo and water 
(200 rnL) and ethyl acetate (200 ml.) added. The aqueous 

65 layer was acidified with concentrated hydrochloric acid to a 
pH of 3 and the layers were separated. The aqueous phase 
was extracted with ethyl acetate (2x200 mL). the organic 

Another class of HMG-Co A reductase inhibitor com-
pounds are those wherein Z is: 



5,663,187 
19 

layers collected, dried (MgSO4) and the solvent removed in 
vacuo to yield 8.71 g of a white solid; m.p. 140.01-145.0°. 
NMR (200 MHz, DMSO-d6) 7.72 (d, 111, J7 Hz); 7.56 (t, 
1H, 1=7 Hz); 7.45 (d, 1H, J7 Hz); 7.40 (t, 111,1=7 Hz); 7.25 
(s, 411); 2.36 (s. 311). Anal Calcd. for C14111202; C, 79.23; 5 

H, 5.70. Pound: C, 79.22; H, 5.47. 
Step B: Preparation of 4’Methyl-2cyanobipbenyl 

4’Methy1biphenyL-2-casboxylic acid (8.71 g, 41 mmol, 1 
eq) and thionyl chloride (30.0 mL, 411 mmol, 10 eq) were 
mixed and refluxed for 2 hours. The excess thionyl chloride ic 
was removed in vacuo and the residue was taken up in 
toluene. The toluene was removed by rotary evaporation and 
this toluene evaporation procedure was repeated to ensure 
that all of the thionyl chloride was removed. The crude acid 
chloride was then added slowly to cold (0° C.) concentrated i 
NIH40H (50 mL) so that the temperature was kept below 
150. After 15 minutes of stirring, water (100 mL) was added 
and solids precipitated. These were collected, washed well 
with water and dried under high vacuum over P205 in a 
dessicatoi overnight to yield 7.45 g of white solid; imp. 20 

126.0°-128.50.  NMR (200 MHz, DMSO-d6) 8 7.65-7.14 
(in. 1OH), 2.32 (s, 311). Anal Calcd. for C14H13N0: C, 79.59; 
H, 6.20; N. 6.63. Found C, 79.29; H, 6.09; N, 6.52. 

The above product amide (7.45 g, 35 mmol, I eq) and 
thionyl chloride (25.7 ml., 353 mmol, 10 eq) were mixed and 2 

refluxed for 3 hours. The thionyl chloride was removed 
using the same procedure as described above. The residue 
was washed with a little hexane which partly solubilized the 
product, but removed the impurity as well to yield 6.64 g of 
white solid; mp. 44.00-47.01. NMR (200 MHz, DMSO- 30 
d6)5 7.95 (d, 1H, J=8 Hz); 7.78 (t, 1H. Jr7 Hz); 7.69-7.32 
(in, 611); 2.39 (s, 3H). Anal Calcd. for C14H11N: C, 87.01; 
LI, 5.74. Found C, 86.44; H, 5.88. 
Step C: Preparation of 4’-bromomethyl-2-cyanobiphenyl 

A solution of 5.59 g of 4’-methyl-2-cyanobiphenyl, 29 3 

mmol of N-bromosuccinimide, 0.9 mmol of benzoylperox-
ide and 500 mL of carbon tetrachloride was reflexed for 3 
hours. After cooling to room temperature, the resulting 
suspension was filtered and then concentrated in vacuo to 
provide the crude 4’-bromomethyk2-cyanobiphenyl. The 4( 

product was recrystallized from ether to yield 4.7 g of 
product; m.p. 1.14.5°-120.00. NMR (200  MHz, CDC13)5 
7.82-7.37 (m. SH); 4.50 (s, 211). Anal. Calcd. for 
C14H10BrN: C, 61.79, H, 3.70; N, 5.15. Found: C, 62.15; 11, 
3.45; N, 4.98. 4 

Step D: Preparation of 2-n-butyl-4-chloro- 1-12’-
cyanobiphenyl-4-yI) methyl}-5-hydroxymethyl)-imidazole 

To a suspension of 1.43 g of sodium methoxide in 20 mL 
of dimethylformamide at 25° was added a solution of 15.3 
mmol of 2-butyl- 4(5)-ehloro-5(4)-hydroxymethyt irnida- 5( 

zole (prepared as described in U.S. Pat. No. 4,355,040) in 15 
niL of DIYIF. The resulting mixture was stirred at 250 for 
0.25 hours, and then to this mixture 4.6 g, 16.9 mmol of 
4’bromomethyl-2-cyanobiphenyl in 15 mL of DMF. Finally, 
the reaction mixture was stirred at 401 for 4 hours. After 5 
cooling to 25°, the solvent was removed in vacuo. The 
residue was dissolved in 1: 1 hexane/ethyl acetate, and this 
solution was washed with water and brine, dried over 
anhydrous sodium surf ate, filtered, and concentrated. The 
crude product contains two regioisomers, the faster moving 6( 

one by TLC being the more potent isomer. Flash chroma-
tography in 1:1 hexane/ethyl acetate over silica gel to 
separate the regioisomeric products yielded 2.53 g of the 
faster eluting isomer. Recrystallization from acetonitrile 
yielded 1.57 g of analytically pure product; m.p. 6: 

153.50-155.5°. NMR  (200 MHz, cDcl3)6 7.82-7A3 (m, 6); 
7.12 (d, 2. J=8 Hz); 5.32 (s, 2); 4.52 (s, 2); 2.62 (t, 2, J=7 

20 
Hz); 1.70 (t oft, 2,1=7.7 Hz); 1.39 (t of q, 2, 3=7,7 Hz); 0.90 

(t, 3, J=7 Hz). Anal. Calcd. for C2H22C1N3O: C, 69.56; IL 5.84; N, 11.06, Found: C, 69.45; H, 5.89; N, 10.79. 

Step H: Preparation of 2-n-butyl-4-.chloro-5-hydroxymethyl-
1-[(2’-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]inridazole 

2-n-Butyl-4-chloro-1-[(2’-cyanobiphenyl-4-yl)-methyl]-
5-(hydroxyinethyl) imidazole (11.93 g. 1.0 eq), sodium 
azide (3 eq), and ammonium chloride (3 eq) were mixed and 
stirred in DMF (150 mL) in a round bottom connected to a 
reflux condenser under N2. An oil bath with a temperature 
controller was then used to heat the reaction at 100° C. for 
2 days, after which the temperature was raised to 120° C. for 
6 days. The reation was cooled and 3 more equivalents of 
amnmounium chloride and sodium azidc were added. The 
reaction was again heated for S more days at 120° C. The 
reaction was cooled, the inorganic salts littered, and the 
filtrate solvent removed in vacuo. Water (200 mL) and ethyl 
acetate (200 mL) were added to the residue and the layers 
were separated. The aqueous layer was extracted with ehtyl 
acetate (2x200 niL), the organic layers were collected, dried 
(MgSO4) and the solvent removed in vacuo, to yield a dark 
yellow oil. The product was purified by flash chromatogra-
phy in 100% ethyl acetate to 100% ethanol over silica gel to 
yield 5.60 g of a light yellow solid. Recrystallization from 
acetonitrile yielded 436 g of light yellow crystals which still 
melted broadly. The crystals were taken up in 100 mL of hot 
acetonitrile. The solid that did not dissolve was filtered off 
to yield 1.04 g of product as a light yellow solid; m.p. 
183.50-184.50. Upon cooling, the mother liquor yielded an 
additional 1.03 g of product as a light yellow solid; Imp. 

179.00-180.00. NMR (200 MHz. DMSO-d6)6 7.75-7.48 (in, 

4H); 7.07 (d, 211, J=9 Hz); 7.04 (d, 211,1=9 Hz); 5.24 (s, 2H); 
5.24 (bs, 111); 4.34 (s, 211); 2.48 (t, 211, 17 Hz); 1.48 (t of 
t, 2H. 3=7,7 Hz); 1.27 (t of q, 211. J7,7 Hz); 0.81 (t, 311, 3=7 
Hz). Anal. Caled. for C221123C1N60: C, 62.48; H, 5.48; Cl, 
8.38. Found for the solids which did not dissolve in 100 mL 
of acetonitrile: C, 62.73; 11, 5.50; Cl, 8.26. Found for the 
solids obtained from the mother liquor: C. 62.40; H, 5.23; 

Cl. 8.35. EXAMPLE 2 

2-butyl-1--[2’-lH-tetrazol-5-yl)-biphenyl-4-yl) 
methyl}-4-chloroimidazole-5--Carboxylic acid 

(E-XP-3174) 

A mixture of 2-butyl-5-hydroxymethy1-4-ch1oro-1-2’-
triphenylmethyltetrazol-5-yl)-biphenyl-4-yl)methylj 
imidazole and activated manganese dioxide in 50 mL of 
methylene chloride was stirred at 25° C. At 24 hours into the 
reaction 2.00 g of manganese dioxide was added. After a 
total of 100 hours the reaction mixture was filtered with 
methylene chloride. The solids then were washed with 
methanol, and the methanol filtrate concentrated. The resi-
due was dissolved in water. The resulting aqueous solution 
was adjusted to pH 3 using 10% hydrochloric acid and then 
extracted with 4:1 chloroform/i-propanol. The combined 
organic phases were washed with brine, dried over anhy-
drous sodium sulfate, filtered, and concentrated. Column 
chromatography (elution(95:5:0.5 chloroform/methanol/ 
acetic acid) furnished 2-butyl- 1-[(2’- iH-tetrazol-5-yl)-
biphenyl-4-yl)methyl]-4-chloroirnidazole-5-carboxylic acid 
as an amorphous solid. NMR (200 MHz, DMSO-d6): 15 
7.46-7.63 (m, 411), 7.05 (d, 211, 3=8 Hz), 6.93 (d, 211, 
3=8Hz), 5.56 (s, 211), 4.10 (s, 121-1). 2.55 (t, 211, J=7.5 Hz). 

1.44-1.52 (m, 2H), 1.17-1.28 (in, 211). 0.78 (t, 311,1=7Hz). EXAMPLE 3 

2-n-Butyl-4-chloro--1-[(2’-2-lriphenyhnethyl-2fl-
t.etrazol-5-yl)-1,i’-biphenyi-4-yflmethyl]- 111-

imidazole-5-methanol 

Step A: 2-(2’-Triphenylmethyl-2’H-tetrazol-5’-yl) 
phenylboronic acid 
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To a 22 L flask under nitrogen purge was charged 8.25 L 
acetone, followed by 1.1 kg 5-phenyltetrazole. Thethy-

mmmc (800 g) was added in such a rate that the temperature 
was maintained below 35° C. with some cooling. Solid trityl 
chloride was charged to this tight suspension in live 440 g 
portions. The temperature was maintained below 35° C. An 
additional 1.38 L acetone was added to the reaction which 
was then maintained at 251 to 30° C. with stirring for 2 
hours. Water (2.2 L) was added and the mixture was chilled 
to 15° to 20° C. The solid was collected by filtration; the 
lifter cake was rinsed with 1.65 L 50% acetone-water 
followed by excess amount of water. The Wet cake was 
re-slurried in 8 L acetone and 8 L of water was added slowly. 
The suspension was stirred for 1 hour then filtered. The filter 
cake was rinsed with 3 to 5 L of water. The white solid was 
dried in a vacuum oven at 401-450 C. to a constant weight 
of 3.0 kg. mp 158°-.160°  C. 

To a dry 1.2 Lflask under nitrogen purge was charged 3.19 
L of thy tetrahydrofuran (THF). With agitation. 398 g of 
5-phenyl-2--trityl-.tctrazole prepared above was charged. The 
system was evacuated and released to nitrogen three times 
and then cooled to -20° C. A solution of butyl lithium in 
heptane (1.6M, 477 g) was then added to the reaction 
mixture while maintaining the temperature at -15° C. to 
-20° C. The resultant deep red solution was stirred at -15° 
C. for 1 hour during which time the lithium salt crystallized 
out. The solid suspension was cooled to -25° C. again 333 
g trilsopropytborate was charged at a temperature range of 
-20° to -25° C. After the addition, the mixture was allowed 
to warm to 20° C. without heating. About 2.5 L of solvent 
was removed by vacuum distillation. The pot temperature 
was kept below 40° C. To the mixture was then added 2.66 
L of 3% acetic acid in water and the resultant suspension was 
stirred for 1 hour. The white solid was collected by filtration. 
The solid cake was rinsed with 1.5 L of 20% tetrahydrofuran 
in water, followed by 3 L of water. The solid was dried under 
vacuum at room temperature to a constant weight of 502.3 
g. nip 142°-146° C. (dec.). 

Alternative 2 
A preferred alternative procedure for preparing the title 

compound of this Example 1 is by means of the following 
procedure. 

5-Phenyltetrazole (14.6 g, 100 mmol was suspended in 
dry THF (120 ml) under nitrogen and triethylamine (14.8 ml, 
105 mmol) was added while maintaining the temperature at 
15°to 20° C. Triphenylchloroinethane (29.3 g. 105 mmol) in 
dry THE (60 nil) was then added slowly to the mixture at 

25° C. After the addition was complete the mixture was 
warmed to 35° C. for 1 hour and then cooled at 0° C. for 1 
hour. The precipitated tricthylammonium chloride was fil-
tered and the filtrate was degassed via vacuum/nitrogen 
purges (3>). The degassed solution was cooled to -20° C. 
and butyllithium (1.6M in hexanes) was added until a pink 
color persisted for 2 minutes. The pink color indicated that 
the solution was completely dry. More butyWthium (65.6 
ml, 105 mmol) was charged at -15° C. The deep red 
heterogeneous mixture was aged at -200 to -15° C. for 1 
hour and triisopropylborate (30.6 ml, 130 mmol) was added 
while maintaining the temperature at -l5° C. 

The deep red solution was aged at -15° C. for 30 minutes 
and then warmed to 10° C. over 1 hour. The mixture volume 
was reduced by -200 nil in vacuo at 15° C. at which time 
<5% of hexanes (vs TI{F) remained. The residue was diluted 
with THF to a total volume of 160 ml and isopropanol (60 
ml) was added. The solution was cooled to 0° C. and 
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saturated aqueous ammonium choride (40 ml. 200 mniol) - \ 
was charged within 15 minutes. The mixture was aged at 20° 
to 25° C. for 30 minutes and water (100 ml) was added over 
30 to 45 minutes. After aging the mixture for 1 hour, the 
crystallized product was collected by filtration and washed 
with cold 80% aqueous isopropanol. The filter cake was air 
dried on the filter to give 69.7 g (86% yield, corrected for 
82% purity) of product as the THF mono-solvate. 
Step B: 2-n-butyi-4-chloro-5-hydroxymethyl- l-p-
bromobenzyl-lH-imidazole 

10 A suspension of 2-n-butyl-4-chloro- 1H-iindazole-5-
carboxyaldehyde (146.9 g, 0.78 tool) and p-bromobenzyl 
bromide (195 g, 0.78 mol) in dimethylacetamide (1.0 L) was 
cooled to 0° C. and potassium carbonate (1.38 g. 1.0 tool) 
was added. The mixture was aged for three hours at 0° C. 
and then at 20° to 25° C. or two to four hours. The mixture 15 was diluted with dimethylacetarnide (0.15 L) and then 
filtered. The filter cake was washed with dimethylacetamide 
(50 ml). The combined filtrates were diluted with methanol 
(0.66 L) and cooled to 0° C. Sodium borohydride (37.8 g, 
1.0 zuol) was added as a solid and the mixture was aged with 

20 stirring at 20° to 25° C. for two hours, Water (1.56 L) was 
added slowly to crystallize the product. The filter cake was 
washed carefully with water (1.56 L) and dried in vacuo at 
60° C. The yield was 255 g (91%, corrected for 99.5% 

purity). 

Step C: 2-n-butyl-4-chloro-i-[(2’-2-tripbcnylmethyl-2H-
25 tetrazol-5-’yl- 1, 1’-biphenyl-4-yl)methyl] 1H-imidazole-5-

methanol 
All operations described for this example were performed 

under an atmosphere of nitrogen. 
Catalyst Preparation 

30 To a mixture of palladium chloride (10.6 tug) and triph-
enylphosphine (31.5 mg) was added anhydrous toluene (4 
ml). The heterogeneous solution was degassed by vacuum] 
nitrogen purges (3x) and then heated to 60° C. for 30 
minutes. Triisopropylphosphite (30.0 microliters) was added 
and the mixture was further heated at 60° C. until a horno›

3.5  solution was obtained (1 to 2 hours). 
Coupling 
2-(2’-.triphenyhnethyl -2’11-tctrazol -5’-yl)phenylboronic 

acid of Example 3, Step A (1.3 g) was suspended in toluene 
(4 ml) and water (lOC) microliters) was added. The hetero-

40 geneous mixture was stirred at room temperature for 30 
minutes and potassium carbonate (0.7 g) was then charged 
followed by the titled product of Example 3, Step B (0.7 g). 
The mixture was degassed via vacuum/nitrogen purges (3x) 
and the above catalyst solution was added. The temperature 
of the mixture was raised 80° to 85° C. and kept at this 

45 temperature for 2 hours. After the mixture was cooled to 40° 
C., water (5 ml) was added. The aqueous layer was removed 
and the organic phase was concentrated in vacuo at 30° C. 
to a volume of -3 ml. Methyl i-butyl ketone (MThK) (8 ml) 
was added and the mixture was again reduced to -3 ml. The 

50 mixture was diluted with M]BK. (4 ml) and water (36 
microliters), heated to 60° C. and then cooled and aged first 
at 0° C. for 30 minutes followed by aging at -10° C. with 
stirring for 2 hours. The crystallized product was collected 
by filtration as a mono-M1IBK solvate (1.44 g. 94% yield). 
The crude product was dissolved in MilB} (2.1 nil) at 80° 

55 C., the solution was filtered hot at 80° C. and water (33.8 
microliters) was added. The solution was cooled slowly to 0° 
C. over 1 hour and aged at 0° C. for 30 minutes followed by 
aging at -10° C. with stirring for 2 hours. After filtration 
1.38 g of the mono-MuRK solvated product was recovered 

60 (900/(, yield). 

2-n-Butyl-4-chloro - 1-[(2’-2-triphenylmethyl -2H-
tetrazol -5-yl)-1,1’-biphenyi-4-mcthyl]- 111-

imidazole-5-methanol 

All operations described for this example were performed 
under an atmosphere of nitrogen. 
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Step A: Catalyst Preparation 
The following two procedures can be used with similar 

results. 
Alternative Procedure 1 
To a mixture of palladium chloride (354 mg) and triph-

enylphosphine (2.1 g) was added anhydrous tetrahydrofuran 
(TifF) (75 ml). The heterogeneous solution was degassed by 
vacuunilnftrogen purges (3x) and then refluxed for 4 hours. 

Most of the palladium chloride changed over to bis 
(Iriphenyiphosphine) palladium chloride during the rellux. 
Some insoluble black solids were still observed at this point. 

The heterogeneous TifF solution containing the phosphi-
nated palladium chloride was cooled to room temperature 
and diethylzinc (4.0 ml, IM in hexanes) was added. Except 
for a small mount of black solids, the solution essentially 
became homogeneous after stirring for 30 minutes. This 
activated catalyst solution was used in the coupling step 
described below. 

Alternative Procedure 2 
To a mixture of palladium chloride (354 mg) and Iriph-

enylphosphine (2.1 g) was added anhydrous THF (75 ml). 
The heterogeneous solution was degassed by vacuum] 
nitrogen purges (3x) and then liiisopropylphosphite (0.99 
ml) was added. The mixture was maintained at room tem-
perature until all the palladium chloride was dissolved and 
a homogeneous solution was obtained (0.5 to 1 hour). 
Step B: Beazyltrimethylammonium Carbonate Preparation 

To a benzyltrimethylamrnonium hydroxide solution (42 
g) was added ammonium carbonate (5.0 g) and the reaction 
was aged with stirring until all of the ammonium carbonate 
dissolved (-30 minutes). The methanol solvent was 
removed in vacuo and further displaced with TIIF (3x10 
ml). The residual carbonate was dissolved in TifF (90 ml). 
Step C: Coupling Step 

To the carbonate solution prepared in Example 4, Step B 
was charged the titled product of Example 3 (24.0 g) and the 
titled product of Example 3, Step B (14.2 g). The mixture 
was degassed by vacuumlnhirogen purges (5x), followed by 
the addition of the catalyst solution prepared as recited in 
Example 4, Step A (procedure 1 or 2),. The reaction mixture 
was heated to reflux, aged until completion (8 to 10 hours), 
cooled to room temperature and filtered through a pad 
Ceite. The Ceite was further washed with TIfF (3x10 ml). 
The yield was 89 wt %. 

EXAMPLE 5 

2-o-Butyl-4-cliloro -1-[(2’-(tetrazol-5-yl)-1, 1’-
biphenyl-4-yl)methylI- 1H-imidazole-5-methanol 

potassium salt 

2-n-butyl-4-cbloro -1--[(2’-2-lriphenylmethyl-2H-tetrazol 
.-yj).. 1, i’-biphenyl-4-yl)methyl]- 1 H-imidazole-5-
methanol, obtained from Example 3 or 4, (5.0 g, 6.54 mmol) 
was dissolved in TIfF (60 ml). 4N Sulfuric acid (38 nil, 152 
mmol) was added with stirring at 25° to 30° C, The solution 
was aged overnight at 201 to 25° C. and isopropyl acetate 
(60 nil) was then added. The layers were separated and the 
organic phase was back-extracted with 4N sulfuric acid (19 
ml). The aqueous layers were combined and the organic 
solvents (rHF and isopropyl acetate) were removed in 
vacuo. The remaining aqueous solution was diluted with 
TIfF (10% of TIfF by volume) and passed through a pad of 
Ecosorb S 402 (5.0 g). The pad was rinsed with 10010 TIfF 
in 4 N sulfuric acid. The filtrate was then passed through a 
column of SP-207 (60 ml) and the column was washed with 
water (180 ml) followed with 1M KJIP04 (180 ml). The pH 
of the eluent was monitored to ensure complete potassium 

OW I 
salt formation. Further washing with water (180 ml) 
removed the surf ate and excess phosphate. The potassium 
salt product was eluted with 20% aqueous THE Concentra-
tion of the aqueous solution and dilution with isopropanol 

5 gave crystalline product. Attentively, the product was iso-
lated by spray drying. The yield was 2.56 g (85%). 

EXAMPLE 6 

10 l-Bromo-4-2’-n-butyl-4-chloro-5’--
hydroxyrnethyllmidazole-I’H-1-yl) methylbenaune 

Step A: Alkylation 
To 200 niL of dimethyl acetamide under a nitrogen 

is atmosphere in a I -liter 3-necked flask fitted with a mechani-
cal stirrer and thermocouple is charged 30.8 g (0.163 mol) 
of 2-n-butyl-4-chloro-5-formyl-1H-irnidazole and 43.7 g 
(0.16 mol) of 4-bromobenzyl bromide. The solution is 
cooled to 5° C. followed by portionwise addition of 27.1 g 

20 (0.19 mol) of powdered potassium carbonate over 10 ruin 
with rapid stirring while keeping the reaction temperature 
between -5°-0° C. The slurry is stirred at -5° C. for 2 h and 
room temperature for 2 h or until the alkylation is complete. 
Step B: Filtration 

25 The slurry is filtered and the cake is washed with an 
anhydrous mixture of dimethyl acetarnide (30 niL) and 
methanol (130 niL). The filtrate is used directly in the next 
step. 
Step C: Reduction 

30 Under a nitrogen atmosphere, 1.85 g (48 mmol) of 
powdered sodium borohydride is added portionwise over 0.5 
h to the filtrate at -15° C. in a 5-liter 3-necked flask with a 
mechanical stirrer and a thermocouple, keeping the reaction 
temperature between -15° to -5° C. The mixture is warmed 
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to room temperature and aged for 1 h or until the reduction 
is complete. 
Step D: Crystallization 

Acetic acid (2.74 niL) is added dropwise over 10 min with 
rapid stirring while keeping the temperature of the mixture 

40 at 200-250 C. This mixture is aged at room temperature for 
0.5 Ii, followed by the addition of water (160 niL) dropwise 

over 1 h. The solution is seeded with imidazole 4 and 
followed by the addition of water (166 niL) dropwise over 
1 h. The product precipitated within 0.5 h. The slurry is aged 

45 at room temperature for 2 h, cooled to 10° C., aged for 0.5 
h and the solid is filtered. The cake is washed with 320 ML 
of water, suction dried under nitrogen at room temperature 
for 2 h and oven dried under house vacuum (-24 psi) at 
ti600 C. for 12 h to afford 54.3 g of i-bronr.o-4-(2’-n-butyl-

so 4’-cbloro -5’-hydroxymethylimidazole - 1’H- V-yl) 
inethylbenzene as a white solid (HPLC assay: 98.8 A%, 97.2 
W%, overall yield: 92.4%, 0.5 W% of the regloisomer). 

EXAMPLE 7 

2-n-Butyl-4-chloro-1-[(2’-(2-triphenylniethyl -211-
tetrazol-5-yl)-1.1-biphenyi4--yl)methyf 1- If-

imidazol e-5-methanol 

Step A: Catalyst Preparation 
60 Triphenyiphosphine (262 zag. 1.0 mmol) is dissolved in 

TIfF (20 niL) and the solution is degassed by vacuum/ 
nitrogen purges (3x). Palladium acetate (56 mg. 0.25 mmol) 
is added and the solution is degassed again (3x). The 
resulting solution is warmed to 60° C. for 30 mm. and then 

65 cooled to 25° C. 
Step B: Coupling 

Note: All solvent must be degassed. 
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2-(2’-triphenyhnethyl-2’H-tetrazoi -5-yl)phenylboronic 
acid (15.4 g, 26.7 mmol, 75 wt % pure) is suspended in 
diethoxymethane (DEM) (go mL, KF 500 mg/nil). Water 
(0.55 ml.., 31 mmol) is added and the slurry is aged at 
ambient temperature for 30 min. After the age, another 
charge of water (0.55 ml, 31 mmol) is added to the boronic 
acid suspension under agitation. The slurry is then treated 
with powdered potassium carbonate (8.6 g, 62 mmol) and 
alkylated imidazole. the titled product of Example 6(8.97 g, 
25 mrnoi). The mixture is aged at 20°-25° C. for 30  min then 
degassed well (3x). (Note: in the pilot plant, degassing takes 
much longer and can be started immediately after the 
iinidazole and carbonate are added). The catalyst solution is 
then charged and the mixtuie is heated to tetlux (76°-79° 
C.). The reaction is complete in 2-6 hours. When the 
imidazole has been consumed, water (30 mL) and THF (25 
ml) are added and the mixture is stirred at 551-601 C. The 
water layer is separated and the organic layer is washed with 
water (30 mL). The organic layer is concentrated in vacuo to 
a volume of 50 ml to remove most of the Tim More DEM 
(50 ml) is added and removed by distillation to further 
reduce TRF to <5 vol%. The residual organic solution is 
diluted with warm (60° C.) DEM (to a final volume of 75 ml) 
and water (0.5 ml. 28 mmol). The mixture is then cooled 
slowly to -12° C. over 2 hours. After aging at -12° C. for 
1 hour, the product is collected by filtration. The cake is 
washed with cold DEM (25 ml.). Vacuum drying at 40° C. 
gave 15.5 g (93%) of the titled product (non-solvated). 
[Pd600 to 1000 ppm.] 

EXAMPLE 8 

2-n-Butyl-4-chloro- i-{(2’-2-triphenylmethyl-2H-
tctrazol-5-yl)-I 1-biphenyl-4-yl )methyl]-1H-

imidazole-5-methanol 

Step A: Catalyst preparation 
Triphenylphosphine (262 rug, 1.0 mmol) is dissolved in 

TIlE (20 mL) and the solution is degassed by vacuum/ 
nitrogen purges (3x). Palladium acetate (56 mg, 0.25 mmol) 
is added and the solution is degassed again (3x). The 
resulting solution is warmed to 60° C. for 30 mm. and then 
cooled to 25° C. 
Step B: Coupling 

Note: MI solvents must be degassed. 
2-2’--Triphenylmethyl-2’H-tetrazol--5’-yl)phenylboronic 

acid (15.4 g, 26.7 mmol, 75 wt % pure) is suspended in 
diethoxy- methane (DEM) (80 mL, KF 500 mg/ml). Water 
(0.55 rnL. 31 mmol) is added and the slurry is aged at 
ambient temperature for 30 mm. After the age, another 
charge of water (0,55 ml, 31 mmol) is added to the boronic 
acid suspension under agitation. The slurry is then treated 
with powdered potassium carbonate (8.6 g, 62 mmol) and 
the titled product of Example 22, the alkylated imidazole 
(8.97 g, 25 mmol). The mixture is aged at 20°-25° C. for 30 
min then degassed well (3x). (Note: in the pilot plant 
degassing takes much longer and can be started immediately 
after the imidazole and carbonate are added). The catalyst 
solution is then charged and the mixture is heated to reflux 
(76°-79° C.). The reaction is complete in 2-6 hours. When 
the imidazole has been consumed, water (30 niL) and THE 
(25 ml) are added and the mixture is stirred at 55°-60° C. 
The water layer is separated and the organic layer is washed 
with water (30 mL). Tributyiphosphune (0.62 ml, 10 mol %) 
is added and the organic layer is concentrated in vacuo to a 
volume of 50 ml to remove most of the TER More DEM (50 
iril) is added and removed by distillation to further reduce 
TRF to 5 vol %. The residual organic solution is diluted 
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with warm (60° C.) DEM (to a final volume of 75 ml) and 
water (0.5 ml. 28 mmol). The mixture is then cooled slowly 
to -12° C. over 2 hours, After aging at -112° C. for 1 hour, 
the product is collected by filtration. The cake is washed 

5 with cold DEM (25 mL). Vacuum drying at 40° C. gave 15.5 
g (93%) of the titled product (non-solvated). IPd 10 ppm]. 

EXAMPLE 9 

10 2-n-Butyl -4-chloro-1-[(2’-2-triphenylmethyl-2H-
telrazol-5-yl)- 1.1’-biphenyl4-yl(methyl]-1H-

irnidazole-5-rnethanol as the methyl isobutyl ketone 
solvate 

A suspension of the titled product of Example 7 (5 g) in 
15 methyl isobutyl ketone (MIBK) (40 ml) is degassed (3x) and 

tributylpliospblne (0.12 g, 8 mol %) is added. The mixture 
is heated to 85° C. at which time a homogeneous solution 
was obtained. Degassed water (0.135 g. 100 mol %) is then 
added and the solution is cooled to -10° C. over 2 hours. The 

20 heterogeneous solution is aged at -10° C. for 2 hours, the 
crystallized product is collected by filtration and washed 
with cold M]BK (-10° C.. 15 ml). The recovery was 5.40 g 
of the rifled product (93.9%, as the MThK solvate). 

25 EXAMPLE 10 

2-n-butyl-4-ch.Eoro -1-[(2’-tetrazol -5-yl)-1,1’-
biphenyl-4-yl)-methyl]-1H-imidazole-5-methanoi 

potassium salt 
30 

Step A: Deprotection 
Dissolve 2.50 g of the titled product of Example 8, the 

methyl isobutyl ketone solvate, by adding 10 mL of 0.75M 
H2SO4 in 50:50 MeCN:water. Age 2 hours 25 ruin, 23°-25° 

35 C. Add 15 mL of water in 2 ruin (can be added in 30 min to 
an hour in larger scales), and age 1.75 hours, 231-25°  C. 
Filter and wash with 5 mL of 20:80 MeC:watet ’There was 
almost no starting material left in the trityl alcohol filter cake 
(0.05 area%). 

40 Step B: Free Acid Formation 

Dilute the above filtrate with 13 mL of MeCN. The p11 of 
the solution is 1.50. The temperature of the solution follow-
ing neutralization and crystallization was 22°-24° C. After 

adding 1.5 mL of 3N NaOH (pH 1.75-1.65), the reaction is 

45 seeded with 20 mg of the free acid. Age 15 min. Slowly add 
the next 1 mL of 3M NaOH to allow for good crystal growth 
(on this scale, the addition time was 5-10 mm). Age 30 min. 
Add the remaining 3M NaOH (pH 3.60-3.50). Age 1 hour. 
The white slurry is filtered and washed with 5 mL of 20:80 

50 MeCN:water then 10 ml. of watei A thorough water wash 
of the free acid litter cake is necessary to remove all the salts. 
The wash can be checked for SO4-2. The filter cake is dried 
in a vacuum oven at 35° C. for 18 hours with nitrogen purge. 
The yield of the free acid was 1.28 g (92.5%) and there was 

ss 54 mg (4%) of the free acid in the mother liquors. 
Step C: Salt Formation 

To 4.0 g (9.46 mmoles) of the free acid is added 10.9 ml 
of 0.842N KOH solution all in one portion. The slurry is 
aged at room temperature for 30 minutes, during which time 

60 most of the solid dissolves. The cloudy solution is filtered 
and the solids collected on a sintered glass funnel. The pIT 
of the filtrate is measured at 9.05. The aqueous solution is 
added slowly to a refluxing azeotropic mixture of 
cyclohexane/isopropanol (69° C.) whereupon the ternary 

65 azeotrope cyclohexanelisopropanollwatcr (64° C.) begins to 
distill. When the solution is dry the temperature of the 
overhead rises to 69° and the potassium salt crystallizes. 
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When the water content of the pot is 0.05% the distillation 
is halted and the white slurry is cooled to room temperature. 
The white crystalline solid is collected on a sintercd glass 
funnel and washed with 10-15 ml of cyclohexane! 
isopropanol 67/33 and dried in a vacuum oven. (wt 3.8 g 
yield 95%). 

Synthetic routes for the preparation of lovastatin, 
pravastathi, siinvastatin, enalapril and lisinopril can be 
found in the following U.S. Pat. Nos. 4,231,938, 4,346227, 
and 4,444,784,4,374,829 and 4,555,502, respectively. For a 
review of syntheses for mevastatin see T. Rosen, C. H. 
fleathcock Tetrahedron 42, 4909-4951 (1986). 

Utility 

The hormone anglotensin II (All) produces numerous 
biological responses (e.g. vasoconstriction) through stimu-
lation of its receptors on cell membranes. For the purpose of 
identifying compounds such as All antagonists which are 
capable of interacting with the All receptor, a ligand-
receptor binding assay was utilized for the initial screen. The 
assay was carried out according to the method described by 
[Glossmann, et al., J. Bid. Chem., 249, 825 (1974)], but 
with some modifications. The reaction mixture contained rat 
adrenal cortical rnicrosomes (source of All receptor) in Tris 
buffer and 2 nM of ’H-All with or without potential Ail 
antagonist, This mixture was incubated for 1 hour at room 
temperature and the reaction was subsequently terminated 
by rapid filtration and rinsing through glass micro-fibre 
filter. Receptor-bound 311-A1I trapped in filter was quantiti-
ated by scintillation counting. The inhibitory concentration 
(ICS,) of potential All antagonist which gives 50% displace-
ment of the total specifically bound 3H-All is presented as 
a measure of the affinity of such compound for the AK 
receptor (See Tables I and 2). 

The potential antihypertensive effects of the compounds 
of this invention may be demonstrated by administering the 
compounds to awake rats made hypertensive by ligation of 
the left renal artery [Cangiano, et al., J. Phannacol. Exp. 
Ther., 208, 310 (1979)]. This procedure increases blood 
pressure by increasing renin production with consequent 
elevation of All levels. Compounds are administered orally 
at 100 mg/kg and/or intravenously via a cannula in the 
jugular vein at 10 mg/kg. Arterial blood pressure is continu-
ously measured directly through a carotid artery cannula and 
recorded using a pressure transducer and a polygraph. Blood 
pressure levels after treatment are compared to pretreatment 
levels to determine the antihypertensive effects of the com-
pounds (See Table 1). 

TABLE I 

Antihypertensive activity of 2-u-butyl-4-clloro-1-[(2’-
(tetrazol-5-y1)-1,1’-bipinyl-4-yl)-methylJ-111-imidazole-5. 

methanol potassium salt (1sanan 

Angiotensin II Receptor Antihyperteosive Effects in Renal 
ninding-Wm (t molar) Hypertensives Rats 

Losartan 0.039 Thtraverłus Activity’ + 

Oral Activity’ + 

’Significant decrease in blood pressure at 10 mglkg or less 
’Signiflcnt decrease in blood pressure at 100 mgkg or less 

Compound listed in Table 2 was tested in the same 
manner as described for Table 1, except that in the test for 
antihypertensive effects in renal hypertensive rats, the com-
pounds were administered orally at 30 mg/kg and intrave-
nously at 3 mg/kg. 
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TABLE 2 

Antihypertensive activity of 2-n-butyl4-chloro--1-[(2-
(tetrazol-5-y1)-1,l-biptny1-4-y1)-uiethyl-1H--imidnzole-5-

carboxylic acid (Compound 2) 

Angtotensin II Receptor Antihypertensive Effects in 
Binding-IC (p molar) Renal Hypertensives Rats 

Compound 2 0.011 Intravenous Activity’ ? 
10 Oral Activity2 -4-

’Significant decrease in blood pressure at 3.0 mgfkg or less 
2Signiflcant decrease in blood pressure at 30 mg/kg or less 

The hypotensive effects of 2-butyl-4-chloro-1-L2’4H-
15 tetra zol-5-yl)biphenyl-4-yl)methyl]-5--

hydroxymethyinnidazole sodium salt were compared before 
and after furosemide administration to conscious dogs. 
Cumulative intravenous injections of irnidazole at 0.3 to 3 

20 mg/kg did not lower blood pressure in normotensive con-
scious Dogs (n�_4) but they were effective in inhibiting the 
pressor response to Alt (0.1 .tg&g iv) determined at 10 mm 

post dose. Plasma renin activity (PRA) in these animals was 
1.5–0.5 ng Al/ml/hr. Four days later, furosemide was given 

25 to three of these dogs at 10 mg/kg un at 18 and 2 hours 
before the experiment and increased PRA to 19.9 –7.2 ng 
AI/ml/hr. Imidazole was then given cumulatively iv at the 
same doses and caused a significant decrease in blood 

30 
pressure in a dose-dependent manner. It also inhibited the 
pressor response to All at the two higher doses. A similar 
hypotensive enhancement by furosemide was also observed 
with captopril at 0.3 mg/kg iv. These results indicate that 
diuretics enhance the hypotensive efficacy of imidazoic All 

35 blockers. Thus a combined therapy of these two classes of 
drags will be likely to increase the response rate to therapy 
among hypertensive patients. 

Angiotensin If (AU) is a powerful arterial vasoconstrictor, 
40 and it exerts its action by interacting with specific receptors 

present on cell membranes. In order to identify All antago-
nists and determine their efficacy in vitro, the following two 
ligand-receptor binding assays were established. 
Receptor Binding Assay Using Rabbit Aortae Membrane 

45 Preparation: 
Three frozen rabbit aortae (obtained from Pel-Freeze 

Biologicals) are suspended in 5 m Ths-0.25M Sucrose, pH 
7.4 buffer (50 ml) homogenized, and then centrifuged. The 

50 
mixture is filtered through a cheesecloth and the supernatant 
is centrifuged for 30 minutes at 20,000 rpm at 4’ C. The 
pellet thus obtained is resuspended in 30 ml of 50 m Tris-5 
mM MgCl, buffer containing 0.2% Bovine Serum Albumin 
and 0.2 mg/nil Bacitration and the suspension is used for 100 

55 assay tubes. Samples tested for screening are done in dupli-
cate. To the membrane preparation (0.25 ml) there is added 
‘251-Sart11e8-angiotensin II [obtained from New England 
Nuclear] (10 ul; 20,000 cpm) with or without the test sample 
and the mixture is incubated at 37° C. for 90 minutes. The 

60 mixture is then diluted with ice-cold 50 mM Tris-0.9% 
NaCl, pH 7.4 (4 ml) and filtered through a glass fiber filter 
(GF/B Whatman 2.4’s diameter). The filter is soaked in 
scintillation cocktail (10 ml) and counted for radioactivity 

65 using Packard 2660 Tricarb liquid scintillation counter. The 
inhibitory concentration (IC50) of a potential All antagonist 
which gives 50% displacement of the total specifically 



5.663,187 
29 30 

bound ’251-SarI1e8-angiotensin U is presented as a measure 100 grams body weight). The right carotid artery is ligated, 
of the efficacy of such compounds as All antagonists. both left and right vagal nerves are cut. and the left carotid 
Receptor Assay Using Bovine Adrenal Cortex Preparation artery is cannulated with Hi 50 tubing for drug 

Bovine adrenal cortex is selected as the source of All administration, and body temperature is maintained at 37° C. 
receptor. Weighed tissue (0.1 g is needed for 100 assay 5 by a thermostatically controlled beating pad which received 
tubes) is suspended in Tris.HCI (50 mM), pH 7.7 buffer and input from a rectal temperature probe. Atropine (1 mg/kg 
homogenized. The homogenate is centrifuged at 20.000 rpm i.v.) is then administered, and 15 minutes later propranolol 
for 15 minutes. Supernatant is discarded and pellets resus- (1 mg/kg i.v.). Thirty minutes later antagonists of formula I 
pended in buffer [Na2111’04 (10 mM)-NaCl (120 mM)- are administered intravenously or orally. Angiotensin 11 is 
disod.ium EDTA (5 mM) containing phenylmethane sulfonyl 10 then typically given at 5. 10, 15, 30. 45 and 60 minute 
fluoride (PMSF)(0.1 mM)j. (For screening of compounds, intervals and every half-hour thereafter for as long as the test 
generally duplicates of tubes are used). To the membrane compound showed activity. The change in the mean arterial 
preparation (0.5 ml) there is added 311-angiotensin IT (50 blood pressure is recorded for each angiotensin IT challenge 
mM) (10 ul) with or without the test sample and the mixture 

15 
and the precent inhibition of the angiotensin II response is 

is incubated at 37° C. for 1 hour. The mixture is then diluted calculated. 
with Tris buffer (4 ml) and filtered through a glass fiber filter The effects of 2-butyl.4-chloro-1-[2’- 1H-tetrazol-5-yl) 
(GOB Whatman 2.4" diameter). The filter is soaked in biphenyl-4-yl)methyll-5-hydroxymethyliniidazole potas-
scintillation cocktail (10 ml) and counted for radioactivity 

� 

sium salt (Losartan) were studied in a multicenter. double-
using Packard 2660 Tricarb liquid scintillation counter. The 20 blind., randomized, placebo-controlled clinical study. Losa-
inhibitory concentration (1C) of a potential All antagonist rtan was administered in a 50 reg oral dose administered 
which gives 50% displacement of the total specifically once daily to patients with mild to moderate hypertension 
bound 3H-angiotensin IX is presented as a measure of the (patients with a sitting diastolic blood pressure of 95-115 
efficacy of such compounds as All antagonists. mmHg of a median age of 54), but with no other active 
Receptor Assay Using Rat Brain Membrane Preparation 25 medical problem that could, of itself or its treatment, affect 

Membranes from rat brain (thalamus, hypothalamus and blood pressure. After six weeks the non-responders were 
midbrain) are prepared by homogenization in 50 mM Tris titrated to a 100 mg oral dose administered once daily. 
HCI(pH 7.4), and centrifuged at 50,000x g. The resulting The total. HDL, LDL and VLDL cholesterol levels were 
pellets are washed twice in 100 mM NaCl, 5 mM 

30 measured using the procedures described below: 
Na2.EDTA, 10 mM Na2HPO4 (pH 7.4) and 0.1 mM PMSF High Density Lipoprotein Cholesterol 
by resuspension and centrifugation. For binding assays, the The high density lipoprotein (HDL) cholesterol was inca-
pellets are resuspended in 160 volumes of binding assay sured by analyzing a 2.0 mL volume of non-hemolyzed 
buffer (100 mM NaCl, 10 mM Na2HPO4. 5 mM Na2.EDTA, serum or EDTA plasm.a(heparinized plasma is not 
PH 7.4. 0.1 mM PMSF, 0.2 mg/mI soybean trypsin inhibitor, 35 recommended), which has been separated from the cells 
0.018 mg/rd o-phenanthroline. 77 mg/nil dith,iothreitol and within 30 minutes of collection. A fasting specimen of at 
0.14 mg/ml bacilracin. For ’25I.110-angiotensin II binding least 12 hours is required for accurate interpretation. In most 
assays, 10 p1 of solvent (for total binding), Sar’.11e8- persons, the plasma cholesterol level is affected very little by 
angiotensin II (1 pM) (for nonspecific binding) or test a recent meal. However, in some persons an increase of up 

. compounds (for displacement) and 10 jil of [’25I]Sar’J1e8- 
40 

to 100 mgfdi. may be induced by a recent meal. The level of 
angiotensin IL (23-.46 pM) are added to duplicate tubes. The cholesterol in plasma is slightly lower than serum 
receptor membrane preparation (500 0) is added to each (approximately 3%) due to the fact that the liquid EDTA 
tube to initiate the binding reaction. The reaction mixtures dilutes the plasma slightly and it somotically draws water 
are incubated at 37° C. for 90 minutes. The reaction is then 45 out of the erythrocytes. 
terminated by filtration under reduced pressure through The method used for in this procedure utilizes the pre-
glass-fiber GF/B filters and washed immediately 4 times cipitating properties of phospliotungstate. Addition of the 
with 4 ml of 5 mM ice-cold Ti-is BCI(pH 7.6) containing HDL precipitating reagent lowers the pH of the sample to 
0.15M NaCl. The radioactivity trapped on the filters is the isoelectric point for the LDL and VLDL LDL and VLDL 
counted using a gamma counter. 

0 

molecules at pH 5.7 have overall electrical neutrality. 
Using the methodology described above, representative Phosphotungstate then selectively forms insoluble ligaud 

compounds 
of this invention could be evaluated and an complexes with LDL and VLDL. Differences in 

ionic 1050<50 pM 

determined, thereby demonstrating and 
con- 

strength forcefully precipitate these complexes. Centrifuga-
firming the utility of the compounds of the invention as 55 tion removes them, leaving the HDL fraction 

in 

the super-effective A 
II antagonists. natant. The resulting supernatant cholesterol (HDL) is then 

The antihypertensive effects 
of the 

compounds described assayed for cholesterol. Cholesterol esters in the sample are in the 
present invention may be evaluated using the meth- hydrolyzed by cholesterol esterase to cholesterol and 

free odology described below: 

fatty acids. The cholesterol produced in the reaction plus the 
Male Charles River Sprague-Dawicy rats 

(300-375 gin) ° 

free cholesterol present in the sample. are oxidized by 
are anesthetized with methohexital (Brevital; 

50 mg/kg i.p.) cholesterol 

oxidase to form. cholesten-3-one and hydrogen 
and the trachea is cannulated 

with PE 

205 tubing. A 

stainless peroxide. Peroxidase catalyzes the hydrogen peroxide oxi-steel pithing 
rod 

(1.5 mm 

thick, 150 mm long) is inserted dation and 4-aniinoantipyrine (4-AAP) and phenol with 
into the orbit of the right eye and down the spinal column. 65 subsequent coupling to 3,4-dichiorophenol. 
The rats are immediately placed on a Harvard Rodent The end product is a quinoneimine dye which is read at a Ventilator (rate-60 strokes per 

minute, voiurnn�.l. 1 cc per primary wavelength of 520 nit. The color formation is 


