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Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E S D

Referencia : Expediente N° 03-113785

Asunto : Oposiciéon a la solicimmd de patente de Invencién
titulada “COMPOSICIONES FARMACEUTICAS DE
AMLODIPINA Y ATORVASTATINA”.

Solicitante + WARNER uuny,oomm LLC.

Opositora +PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial

N° 554 del?nﬂo de 2005

Yo, Luis Fernando Rincén Cuellar, abogado con tarjeta profesional N* 113438 del
consejo superior de la judicatura, en mi condicién de apoderado de la sociedad
PROCAPS S.A. conformada bajo las leyes de la Republica de Colombia y domiciliada
en la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro
del término de ley y por orden expresa de mi representada, presento oposicion a la
concesién del registo de la patente de Invencion twulada “COMPOSICIONES
FARMACEUTICAS DE AMLODIPINA ¥ ATORVASTATINA”, solicitada por
WARNER LAMBERT COMPANY LLC., y pido a Usted declarar fundada esta

oposicién y en consecuencia negar el registro de la patente solicitada.,

Calle LI9 AN"5399_ Tel (571) 6 13 34 18- 6 13 33 74 « Fax (571) 6 24 47 87
E-mail: negocos@optimur-co.com - www.optimum-co.cotm
Bogout Colombia
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1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decisién 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo inverés
de nuestra representada debido a que la solicitud pretendida no cumple con los
requisitos dispuestos en la ley como se analizgrf mis adelante y de concedida /
atentaria directamente a la oon?ﬁlincién que pretende mi representada, en materia
de atorvastatina en particular. Por lo tanto, solicito respetuosamente a ese Despacho se
sitva tener en cuenta la presente oposicion dentro del trdmite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.1a solicitud objeto de la presente fue presentada el 31 de diclembre de 2003,
reivindicando prioridad bajo las solicitudes US60/309133 del 2001-07-31 y fue
publiéada en Colombia, en la Gaceta de la Propiedad Industrial N° 554 del 29 de
julio de 2005, pdgina 426, Ne publicacién 287, cuyn publicacién internacional
corresponde a la WO03/011283 del 2003-02-13.

2.2.La solicitud colombiana 03-113785 objeto de la presente oposicion, se refiere a una
composicién  farmacéutica, que comprende dos  componentes:
(a) un componente que comprende una granulacién de atorvastatina o sus sales
farmacéuticamente aceptables y un vehiculo que incluye un agente alcalinizante
que forma un pH mayor 5; y (b) un segundo componente que comprende

amlodipina o sus sales farmacéuticamente aceptables y un vehiculo que excluye un

Calle 119AN* 5399, Tel. (571)6 1334 18 - 6 1333 74 - Fax (571) 6 24 47 &7
E-mall: negoclos@optimumr-cn.com - wwrw.optimum-co.com
Bogoti Colombia



s
(¢S

- Derecho de la Competencia, Propledad
Optimum Industrial y Comercio Exterior

agente alcalinizante que forma un pH mayor que 5, en donde los dos componentes
se combinan para formar una composicién final para una forma de dosificacién
solida; donde dicha composicion farmacéutica en la que el componente (a) es una
granulacién himeda; el componente (b) es un componente de polvo seco; v el
agente alcalinizante en el componente (a) es un regulador de la biodisponibilidad y
mejorador de la estabilidad; donde dicha composicion farmacéutica el agente
alcalinizante en el componente (a) se selecciona entre el grupo que consiste en:
carbonato de calcio, fosfato de dicalclo y fosfato de tricalcio; donde la relacién
atorvastatina 0 una sal farmacéuticamente acepmble de la misma a carbonaro de
calcio en el componente (a) es apraximadamente 1:1 a aproximadamente 1:4 p/p;
y, donde la composicién farmacéutica comprende aproximadamente 0,25% a
aproximadamente 10% de amlodipina o una sal farmacéuticamente aceptable de la
misma y aproximadamente 2,59 a aproximadamente 20% de atorvastatina o una
sal farmacéuticamente aceptable de la misma. El documento también se refiere a

un proceso para la preparacion de dicho compuesto y su aplicacién.

2.3. En primera instancia, se debe advertir que la reivindicacién 14 se refiere al uso y
segun la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
14.- “Las Paises Miembros otorgardn patentes pama las invenciones, sean de producto o de
procedimiento (...)", los usos no estin contemplados como patentables, Solo serdn
patentables los productos o procedimientos.

2.4.De otra parte el articulo 14 de la Decision 486 de la CAN consagra lo sigulente:
“Los paises miembros otorgandn patentes pava las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan nivel
inwentivo y sean susceptibles de aplicacion industrial®. Asf las cosas, las invenciones

Calle 119 AN* 5399, Tel (571)6 13 34 18 - 6 13 33 74 - Fax. (571) 6 24 47 87
E-mail: negoclos@optimum-co.com - www.optimum-co.com
Bogoni Colombila
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objeto de parente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que
afectan la novedad y el nivel inventivo de la presente solicitud:

e DI1: US4681893, 1987-07-21.
o D2: WO9911260, 1993-03-11
e D3: US5155120, 1992-10-13

o  D4: WO9911259, 1999-03-11
e D5: WO0064443, 2000-11-02
e D6: WO0073271, 2000-12.07

2.5.Basicamente, la presente solicitud se refiere a la combinacién de amlodipino con

atorvastatina.

2.6.Ahora bien, es sabido que si un sujeto padece de la presencia exagerada de lipidos
(grasas) circulantes en la sangre (hiperlipidemia), es posible que esto le ocasione
enférmedades cardiacas, endurecimiento de las arterias o ataque cerebral. En el
documento D1, se evidencia la existencia de una medicacién antihiperlipidemica.
Segin dicho documento D1, en casos de hiperlipidemla, en necesaria una
medicacion para tratar al sujeto y tl terapia puede comprender una composicion
que incluya una estatina inhibidora de HMG-CoA reductasa con su utilizacion
como un anthiperlipidemico. Ahora bien, con base en el mismo documento D1,
es posible derivar que la atorvastatina es una estatina de inhibidor selectivo y
competitico de la hidroximetilglutarilcoenzima A (HMG.CoA) reductasa. Asi las

cosas, con base en este documento D1, podemos concluir que la atorvastatina y su

Calle 119 AN®5359. Tel (571)6 13 34 18 - 6 13 33 74 - Fx. (571) 6 24 41 87
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uso en el tratamiento de la hiperlipidemica y la hipocolesterolemia es conocido
hacia el 21 de julio de 1987, Asi lo evidencia dicho documento.

2.7.Por su parte, el documento D2 revela combinaciones entre atorvastatina y agentes

hipertensivos. Segin este documento D2, dicha combinacién es utilizada para el
tratamiento en sujetos que sufren de angina de pecho y aterosclerosis combinado
con hipertension e hiperlipidemia y para el trammiento en sujetos que presentan
sintomas de riesgos cardiacos. Asl las cosas, cl uso de combinaciones entre estatinas
e antihlpertensivos, es conocido con anterioridad y esto se evidencia en el

documento D2.

2.8.En materia de antihipertensivos, el documento D3 revela el compuesto de la

amlodipino, junto con la accién como bloqueador de los canales de calcio y su
utilidad como anthipertensivo y la falla cardiaca congestiva. Segin la accion
terapéutica indicada en el documento D3, la amlodipina estd indicada para el
tratamiento de la hipertensidn arterial esencial y en la isquemia del miocardio. Por
lo mnto, con base en este documento D3, es posible deducir que el amlodipino y su
accion como bloqueador de los canales de calcio y su udlidad como
antthipertensivo y la falla cardiaca congestiva es conocido hacia el 13 de octubre de
1992.

2.9.Ahorz bien, si un sujeto sufre de hiperlipidemica y hipocolesterolemia en conjunto

con hipertensidn arterial esencial ¢ isquemia del miocardio, serd obvio que un
especialita en el arte, debe recomendar administrar al sujeto medicamentos que
incluyan amlodipino y atrovastatina, segin un esquema previamente evaluado. Por
lo tanto, debe ser claro, que a la luz de los documentos D1, D2 y D3 en
combinacién, es posible deducir lo que pretende la invencién objeto de proreccion.

Calle 119 AN® 5399, Tel. (571) 6 13 34 18 - 613 33 74 - Fax. (571) 6 24 41 87
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El nivel de obviedad, sin lugar a dudas puede estar basado en que los
medicamentos independientes tiene sus aplicaciones concretms, debidamente
estudiadas y referenciadas desde 1987 para la atorvastatina y 1992 para amlodipino,
de manera tal que una persona versada en la materia recomendaria la admisitracién
de amlodipino o sus profarmacos mutuos tal como el ofamlodipino para tratar la
hipertension arterial esencial e isquemia del miocardio y recomendaria la
administracion de atorvastatina para tratar la hiperlipidemica y hipocolesterolemia.
Ahora bien, si el paciente padece en combinacion de estos males, pues scrdi mucho
mds obvio que se le recomendaria administrar una dosis de amlodipino o sus
profarmacos mutuos ml como el ofamlodipino y una dosis de atorvastatina al
mismo paciente. En consecuencia, la solicitud objeto de patentabilidad, bajo la
6ptica de los documentos D1, D2 y D3, carece de nivel inventivo, toda vez que
cualquier persona versada puede derivar un uso de medicamentos que incluyan

estas sustancias combinadas para tratar los males indicados también combinados.

2.10. El documento D4, reveln combinaciones farmacéuticas de amilodipina o de
una sal de adicidn de ésta, farmacéuticamente aceptable, y de atorvastatina o de
una sal de ésta farmacéuticamente aceptable asi como kits que contienen estas
combinaciones y a procedimientos de utilizacién de estas combinaciones para tratar
sujetos que padecen angina de pecho, aterosclerosis, hipertension e hiperlipidemia
combinadas y para tratar sujetos que presentan sintomas de riesgos cardiacos. Este
documento D4 se reflere mmbién a combinaciones aditivas y sinérgicas de
amilodipina y de atorvastatina que sirven para tratar sujetos que padecen de angina
de pecho, de aterosclerosis, de hipertensién y de hiperlipidemia combinadas y
sujetos que presentan sintomas de riesgos cardiacos. Asi las cosas, una combinacion
dentro de un mismo medicamento que comprenda amlodipina y aworvastatina
combinado, es conocido en la ticnica desde 11 de marzo de 1999.

Calle 119 AN* 5399, Tel (571)6 13 34 18 - § 1333 74 - Fax (571) 6 24 47 87
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2.11. Por su parte, el documento D5 se refiere a la combinacion de la amlodipina con

atorvastatina 0 un mewbolito de la atorvastatina que muestra un efecto
antioxidante sinérgico sobre la peroxidacion lipidica en las lipoproteinas de baja
densidad humanas y las vesiculas de membrana enriquecidas con Acidos grasos
poliinsaturados. Segin se exponme en este documento, la inhibicion del dafio oxi-
radical por esta combinacion farmacoldgica fue observada a niveles terapéuticos de
una manera no reproducible por la comblnacién de amlodipina con otras estatinas
o el antioxidante naturzl, la vitamina E. Segin se explica, la base de esta actividad
potente es atribuida a las estructuras quimicas de estos compuestos y sus
interacciones moleculares con moléculas fosfolipidas, ml como de determina
mediante analisis de difraccién de los rayos X. El documento D5, mambién revela
que esta terapia combinada puede ser utilizada para tramr trastornos
cardiovasculares, especialmente la enfermedad coronarla, al incrementar la
resistencia de las lipoproteinas de baja densidad y de las membranas celulares
vasculares contra la modificaciéon oxidativa. De esta manera, una combinacién
dentro de un mismo medicamento que comprenda amlodipina y atorvastatina

combinado, es conocido en la técnica ambién con base en documento D5.

2.12. El documento D6, revela sales mutuas de amlodipino y atorvastatina y a las

composiciones farmacéuticas de los mismos para tratar la angina de pecho, In
aterosclerosis y la hiperrension y 1a hiperlipidemia en un mamifero mediante el uso
de estos profirmacos y composiciones. Este documento también se refiere a los
procedimientos para tratar el riesgo cardiaco en un mamifero, incluyendo
humanos, que presenta sintomas de riesgo cardiaco mediante Ia administracion de

estas sales y composiciones.

Calle 119 AN*5399. Tel. (571) 6 13 34 18 - 6 13 33 74 - Fax (571) 6 24 47 82
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2.13.

En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la

solicitud colombiana 03-113785 no puede pretender un monopolio por patente

toda vez que lo que pretende no cumple con los tres requisitos necesarios para su

proteccion.

2.14.

2.14.1.

2.14.2,

Que por consigulente, respecto a la solicitud prerendida se tiene que:

CARECE DE NOVEDAD: Segin la decision 486 de la Comunidad Andina de
Naciones, Articulo 16.- “Una invencidn se considerard nueva cuando no esid
comprendida en el estado de la técnica. El estado de la técnica comprendend todo lo que
haya sido accesible al piiblico por una descripcién escrita w oral, wtilizacion,
comercializacién o cualgquier otro medio antes de la fecha de presentacion de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 31 de
julio de 2001, ya era conocido, pues como se demostrd, era parte del arte
anterior con base en los documentos D4, D5 y D6, un medicamento que
comprenda amlodipina y atorvastatina combinado sobre el cual busca

proteccion en el capitulo reivindicatorio.

CARENCIA DE ALTURA INVENTIVA Segin la Decision 486 de Ia
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencidn
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica comrespondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la icnica.”. A Ia fecha de prioridad, 31 de julio de
2001, a partir de los documentos D1, D2, y D3 en combinacidn, es posible
deducir un medicamento que comprenda amlodipina y atorvasmtina
combinado segin lo definido en las reivindicaciones de la presente solicitud.

Calle 119 AN"5399. TeL (571) 6 13 34 18 - 6 13 33 74 - Fax (571) 6 24 47 687
E-mail: negodos@optimum-co.com - www.optimum-co.com
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2.14.3. CARENCIA DE APLICACION INDUSTRIAL La Decisién 486 de Ia CAN

consagra en su ardculo 14 lo siguiente: “Los pafses miembros omrgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrd anteriormente, algunas cldusulas reclaman el uso, y este no
es aplicable industrialmente porque primero no se obtiene un producto o
proceso; y segundo no es reproducible o repetible a escala industrial. Por lo
tanto, ¢l objeto de la presente invencion referido a los usos, no cumplen con el

requisito de la aplicacién industrial.

2.15. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decisién 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paisss Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial®, La solicitud pretendida no cumple con los tres requisitos de
patentabilidad.

2.16. Por consiguiente, si se concede el registro solicitado se induciria al monopolio
de un producto que no cumple con los requisitos primordiales exigidos por la
mencionada Decision 486. '

2.17. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion y negar el registro Patente de invencién denominada
“COMPOSICIONES FARMACFEUTICAS DE AMIODIFINA Y
ATORVASTATINA®, solicimda por WARNER LAMBERT COMFPANY LLC.,

Calle 119 AN®5399. Tel. (571) 61334 18 - 6 1333 T4 - Fax (571) 6 24 47 87
E-mall: negoclos@optimum-co.com - wur.oprlmum-co.com
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solicitud Colomblana que aparecid publicada en la Gaceta de la Propiedad
Industrial N° 554.

J. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener
como prueba en este asunto los siguientes:

e DI1: US4681893, 1987-07-21.

e D2: W09911260, 1999-03-11
e D3: US5155120, 1992-10-13

o D4: W09911259, 1999-03-11
e D5: WO0064443, 2000-11-02
o D6: WO0073271, 2000-1207

4. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:
4.1. Numeral 1 del articulo 586 del Cédigo de Comercio.
4.2. Artculo 42 de la Declsion 486 de la Comision del Acuerdo de Cartagena.
4.3. En las dem4s normas concordantes.

5. ANEXOS

Calle 119 A N° 5399, Tel. (571) 6 13 34 18 - 6 13 33 T4 - Fax. (571) 6 24 47 87

E-mall: negodos@optimum-co.com - www.optimum-co.com
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Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

e DI1: US4681893, 1987.07-21.
e D2: WO9911260, 1999-03-11
e D3: US5155120, 1992-10-13

o D4: W0O9911259, 1999-03-11
e D5: WO0064443, 2000-11-02
o D6: WO0073271, 2000-12-07

6. NOTTFICACIONES

Para efectos de notificaciones que por disposicién del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretarfa de su Despacho o en mis oficinas situadas
en la calle 119= Ne 53-99 de esta ciudad de Bogoti.

Sefior Superintendente,
S \_/\

C.C. 79°532.186 de Bogotd
T.P.A. 113.438 del C.S. deln ).

Calle 119 AN"5399, Tel. (571)6 13 34 18 - 6 13 33 74 - Fax. (571) 6 24 47 87
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PROCAPS . . .PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Baranquilla (Colombia}, idenfificado como aparece al pie de mi fima, quien en
ol presente documento acifia en.cdlidad de Representante Légal de Ila
sociedad PROCAPS S$.A. sociedag’legaimente constituida y domiciiada en la
ciudad de- Bamanquilla (Colombia), por el presente documento otorgo a LUIS
FERNANDO RINCON CUELLAR, abogado titulado, identificado como aparece al
pie de su.fiima, con tarjeta profesional No. 113438 expedida por el Consejo
Superior de la Judicatura, poder especial, amplio y suficiente, para formular
oposiciones U observaciones a la solicitud de patente 03 113.785, titulaca
“COMPOSICIONES FARAMACEUTICAS DE AMLODIPINO Y ATORVASTATINA",
publicada en la gaceta No. 554 del 29 de Julio de 2005, numero de
publicacién 287, pdgina 426 y cuyo solicitanté es la sociedod WARNER-
LAMBERT COMPANY LLC.

Nuesiro apoderado queda facultado, de manera expresa, para realizar fodo
fipo de actos necesarios para llevar a cabo el frGmite de la oposicion,
incluyendo, sin limitaciébn, preparar y presentar solicitudes, hacer
declaraciones, pagar tasas, contribuciones e impuestos, recabar los titulos o
cerfificados. Asimismo quedan autorizados para impugnar administrativa y
judiciaimente todo lo que fuere resuelic 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 misma manera, ademds de las facultades que le confiere la naturaleza
del presente mandato, se encuentran facultados para recibir, desistir, fransigir,
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demds facultades conferidas porla ley.

Dado y firmado en Baranquilla {Colombia) el 1 dia del mes de Septiembre de

PROCAPS S.A.
WALTER TANAKA TATEKAWA

C.C. N° 16.251.923 de Palmira /

s ANDO RINCO
C.C. No. 79.532.186
T.P. 113438

CALLE 80 No. 788-201 « A.A. 50330 « P.B.X.:(575) 3530783 - 3789000 - 3719000 + FAX: (575) 3533648 - 3558434 - 3533881 - 3532097
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EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIFICA

Que por Escritura Publica Nro. 1190 del 22 de Julio de 1,976,

t rgada en la Notaria Tercera de Barranquilla, ---------==--==c-w----
inscrita en esta Camara de Comercio, el 28 de Julio de 1,976 bajo
el No. 6,070 del libro respectivo, fue constituida la socledad
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA" . ~------ - - - mcmecmmemem————————————-——--

CERTIPICA

Que por Escritura Publica Nro. 1307 del 28 de Junio de 1,979,

t rgada en la Notaria Tercera de Barranquilla, -------------=--c=------
inscrita en esta Camara de Comercio, el 23 de Julio de 1,979 bajo
el No. 10,039 del libro respectivo, la socledad antes mencionada
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.%.---r=cce=e=--

CERTIPFICA

Que por Escritura Publica Nro. 3810 del 31 de Dic/bre de 1,980,
otorgada en la Notaria Primera de Barranquilla, --------------------—--
inscrita en esta Camara de Comercio, el 30 de Enero de 1,981 bajo
el No. 12,705 del libro respectivo, la sociedad antes mencionada

se transformo en sociedad de responsabilidad limitada bajo al razon

8 cial de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA®  —~ - -+ s e e e c e e s c e e e S m e — e ———— e m—— = e -~ = ===

CERTIFICA

Que por Egcritura Publica Nro. 3755 del 10 de Nov/bre de 1,983,
otorgada en la Notaria Unica de Soledad, @  -~===cc-cccceccccrcce-=-
ingscrita en esta Camara de Comercio, el 22 de Nov/bre de 1,983 bajo
el No. 17,922 del libro respectivo, la sociedad antes mencionada

gse transformo en sociedad anonima bajo la denominacion social de
*PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.",----—--——-=--

CERTIFICA
Que por EBscritura Publica Nro. 3615 del 6 de Dic/bre de 1,996, '

otorgada en la Notaria 2a. de Barranquilla @ ------r~---rececccao—aa
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 bajo

wkwddddddd O O N T I N U A whddkdddss
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CERTIFICADO DE EXISTENCIA Y REP

PROCAPS S.A.

[#)

RESENTACION LEGAL

el No. 67,218 del libro respectivo, la sociedad antes mencionada
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIPFICA

Que por Escritura Publica“
otorgada en la Notaria 2a. de Barranguilla

inscrita

Nro.

e R M MR R EE ES MR EE R M EE SN SRR S PP TR P e S B e e mm mw e mm TR Ak o D sk ke mm m m Em Em G R SR AR AR R mm e e R e R WS N M e e e e g

3775 del 18 de Dic/bre de 1,996,

en esta Camara de Comercio, €l 23 de Enero de 1,997 bajo

el No. 67,704 del libro respectivo, la sociedad antes mencionada
cambio de razon social, por la denominacion PROCAPS S.A.

CERTIFICA

Que dicha sociedad ha sido reformada por las siguientes escrituras
y/o documentos privados:

Numero mm/dd/aaaa Notaria No.Ings o Reg mm/dd/aaaa
39 1/18/1979 Notaria 3a. de Barranquilla 9,452 1/24/1979
992 4/30/1981 Notaria la. de Barranquilla 13,112 5/ 6/1981
1,464 8/27/1982 Notaria Unica de Soledad 15,533 9/ 8/1982
2,744 8/18/1983 Notaria Unica de Soledad 17,416 8/26/1983
3,826 7/16/1984 Notaria Unica de Soledad 19,554 7/27/1984
3,835 B/26/1985 Notaria Unica de Soledad 22,230 9/ 4/1985
2,260 9/10/1986 Notaria Unica de Soledad. 24,995 9/15/1986
1,849 7/11/1989 Notaria 2a. de Barranquilla 33,909 7/13/1989
444 2/21/1990 Notaria 2a. de Barranquilla 36,101 3/16/1990
3,090 12/17/1991 Notaria 2a. de Barranquilla 43,993 1/28/1992
269 2/ 1/1993 Notaria 2a. de Barranquilla 48,428 2/16/1993
2,342 7/28/1993 Notaria 2a. de Barranquilla 50,582 8/10/1993
3,652 11/ 9/1993 Notaria 2a. de Barranguilla 51,798 11/22/1993
3,615 12/ 6/1996 Notaria 2a. de Barranquilla 67,218 12/20/1996
89 1/16/1997 Notaria 2a. de Barranquilla 67,704 1/23/1997
2,070 7/17/1997 Notaria 2a. de Barranquilla 70,627 7/31/1997
2,281 8/ 4/1997 Notaria 2a. de Barranquilla 70,813 8/14/1997
765 4/22/1999 Notaria 3a. de Barranquilla 80,628 4/23/1999
459 2/21/2001 Notaria 2a. de Barranquilla 91,502 2/23/2001
2,608 10/ 5/2001 Notaria 2a. de Barranquilla 95,771 11/ 8/2001
1,730 7/29/2004 Notaria 2. de Barranquilla 112,999 8/26/2004
416 3/ 3/2005 Notaria 2. de Barranquilla 116,364 3/10/2005
1,613 7/28/2005 Notaria 2. de Barranquilla 119,322 8/18/2005

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

se rige por las siguientes disposiciones:
DENOMINACION O RAZON SOCIAL:
PROCAPS S.A.
Sigla: PROCAPS

DOMICILIO PRINCIPAL: BARRANQUILLA
Nit No. 890,106,527 -5--cccmm e e e e e
MATRICULA MERCANTIL: 24,802

dkdddbkkdr O O N T I N UA *hbiddddid
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CERTIFICA

Direccion para notificaciones judiciales
CL 80 # 78B -201
de la ciudad de BARRANQUILLA

CERTIFICSA

DURACION: El termino de duracion de la sociedad se f£ijo hasta el
18 de Agosto del ano 2,073, ----------------=----em---—eoo—ooo—---

CERTIPFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o0 recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
veterinario; b)-La investigacion, desarrollo y fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para 1 s
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y coemeticas, asi como la comercializacion interma y externa
de 1 s productos terminados, d) La compra, venta, 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-
distribucion de dulces, confites, galletas y todo tipo de
golosinas © alimentos para el consumoc humano. £f) Actuar como re-
presentante o agente de personas naturales y juridicas, mnacio-
nacionales y extranjeras en la realizacion de operaciones o tran-
sacciones relacionadas con la industria farmaceutica y en especial
con cualguiera de las actividades descritas en 1los literales a),
b), c). d) y e) antes descritos; g) Prestar los Bservicios de
asesoria y consultoria en las areas administrativas, de mer-
cadeo, analisis c¢linico, asistencia tecnica, investigacion, costos y
produccion, exgortaciones, importaciones, ventas, relacionadas con
iguales o similares actividades a las que constituyen el objeto de
PROCAPS S.A., asi como los de publicidad y promocion de productos
imicos, cosmeticos y farmaceuticos para uso humano, animal o in-
ustrial; h)-Adquirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-

whkkbkdkdkkdd C ONT I NU A whrhewrsdw
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL
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PROCAPS S.A. === oo m e oo o e e e oo mmeem oo

sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto
principal, la socledad podra tomar interes social como accionibta,
socio o fundador de empresas que tengan iqual o similar objeto, com-
prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos ra el desarrollo de sus actividades; tomar dinero en
prestamo, financlar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos val -
res e instrumentos negociables; comprar, vender y constituir grava-
menes sobre bienes muebles e inmuebles; designar representantes
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocioc que sea necesario 0 conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de pus intere-
ses corporativos o la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socios, para lo cual podra inclusive constituir gravamenes reales
sobre sus bienes de cualquier naturaleza.---------c-cccecooccoaaaao

CERTIFICA

CAPITAL: Nro.Acciones Valor Accion
AUTORIZADO:
Sevswa+2 000,000,000.00 2,000,000.00 1,000.00
SUSCRITO:
Seadwdd]l 220,000,000.00 1,220,000.00 1,000.00
PAGADO:
Srrrxwx]l 220,000,000.00 1,220,000.00 1,000.00

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siquientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res 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. Cuando se trate de operaciones en virtud de

las cuales la socledad garantice obligaciones de terceros o de los
sBocioe, Be requerira que la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con

wkdkdbkdkkkd C O NT I N U A dhddddddds
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lo previsto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudicilales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
sociedad, tramnsigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
act o contrato cuya cuantia sea igual o Inferior al equivalente
en pesocs colombianos a doscientos cincuenta mil dolares de los
Egstados 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 por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado Ror la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del princigal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, pudiendo ejercerla conjunta o
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 e se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
geextrajudiciales, recibir notificaciones, absolver interrogatorios
parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto 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 cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Resresentante legal r disposicion de la ley, de estos estatutos
o de la Junta Directiva. El Vicepresidente tendra (1) suplente,
designado por la Junra Directiva, quien 1o reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
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ello acreditar la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, guien junto con el
gerente general, llevaran la representacion legal de la sociedad,
con ldenticas facultades, pudiendolas ejercer conjunta © separada-
mente con el Presidente y Vicepresidente, con identicas facultades
que el Gerente General y Bin que sea necesario ra ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos que se reguieran 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 todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente. ---------—--—-r-ce e e e e

CERTIFICA

Que seqgun Acta No. 116 del 27 de Junlio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociledad: ------
PROCAPS S.A. === ---rmm e r st r e e e e rr e e m e — e — - ————
cuya parte pertinente se inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo,

Yy por Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A., -----———-----eermctmm e memd e cccmmeac————— - =
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Mayo de 2,000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientog: ----------c--cc-cmmcca———-

JUNTA DIRECTTIVA
Principales Suplentes
1. Minski Gontovnik Ruben Minski Zilberblum Elliot
2. Minski Gontovnik Meyer Minski Deitel Daniel
3. Minski Gontovnik Jose Minski Sharon

CERTIPFICA

Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A. -~ === =- e e m e e e e mmmt———————m
cuya parte pertinente se inscriblo en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo, fueron
hechos los siguientes nombramientop: --------=--eemccccmccccrrmeme—-
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PROCAPS S.A. ~-------ccmmcm e e cc e s c e s m e e e s s e e e c e e ———m == ==
Cargo Nombre Identificacion

Presidente. Minski Gontovnik Ruben C.v¥dd¥7 463,982=
Suplente del Mingki Mingki Abraham C.wkdkkdt4802,575=
Presidente

Vicepresidente Minski Gontovnik Meyer C.*&+4%7,461,324=
Suplente del Minski Gontovnik Jose C.v+d¥dxg §71,834=
vicepresidente

CERTIFICA

Que segqun Acta No. 124 del 29 de Marzo de 1,999, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A, -=~crmec e e e e e e e — e -
cuya parte pertinente se inscribio en esta Camara de Comercio, el 4
de Agosto de 1,999 bajo el No. 82,226 del libro respectivo, fueron
hechos los siguientes nombramientos: ------------—---——~—-—-c———0———-
Cargo Nombre Identificacion
Revisor Fiscal Ppal. Vargas Pertuz Ana Isabel C.****32 696, 645=

CERTIFICA

Que segqun Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Acclonistas en Barranquilla de la sociedad: ------
PROCAPS S.A. -————=----e - e e e e e e c e m e mm— e ==
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Ma: de 2,000 bajo el No. 87,250 del libro respectivo, fueron
hechos loe siguientes nombramientop: --------—---—-—-——-=—~-cccmmeuo.

Cargo Nombre Identificacion
Suplente del Lozada Villareal Milena C.¥¥+¥¥32 748,111=
Revisor Fiscal.

CERTIFICA

Que segun Acta No. 11 del 1 de Febrero de 2,001, correspondiente
a la Junta Directiva en Barranquilla de la sociedad: ------ccoc----
PROCAPS S.A, ~--—---mmmm e e e e e e - -
cuya garte pertinente se inscribio en esta Camara de Comercio, el 12
de Febrero de 2,001 bajo el No. 91,273 del libro respectivo, fueron
hechos los siguientes nombramientoB: --------ccccmom oo
Cargo Nombre Identificacion
Gerente General. Uribe Ochoa Guillermo Luis C.¥*2x%70,073,754=

CERTIFICA

Khkhhkdkkdd C ON T I N T A whbwdddkdd
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Que segun Acta No. 406 del 2 de Sep/bre de 2,004, correspondiente
a la Junta Directiva en Barranquilla de la sociedad: --------------
PROCAPS B8.A. ------emcmm e e e e e e e e e e
cuya parte pertinente gse inscribio en esta Camara de Comercio, el 9
de Sep/bre de 2,004 bajo el No.113,263 del libro respectivo, fueron
hechos los siguientes nombramiento®: ---------------m-cmmmaccoooanas

Cargo Nombre Identificacion
Suplente del Tanaka Walter C.¥#¥%]1g 251,923=
Gerente.

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,0t r-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.0S6,
2,057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderad s
Generales, quienes tendran las funciones que a continuaci n

Be indican en razon de Bu cargo en la socledad: 1.-Se con
fiere Poder Especilal, Amplio y Suficiente a los 8Benores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILIIAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficiente,a los siguientes peno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.
754, LINO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIRQ MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLO C.C. No. 41.660.-
293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.823, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(1) de los apoderados especiales del Grupo A y uno de los apoderados
especlales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a la Doctora JOSEFINA MIELES BUERLVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. Nc. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntos de naturaleza camblaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
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parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos y ejercer acciones contencioso administrati-
vas y de tutela,transigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumir este mandato. Para la celebracion

de cualquier acuerdo conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar la autorizacion escrita del Representante Legal de la s cie-
dad. Los Apoderados podran presentar solicitudes de devolucion y/o
compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.-----------—-—-———————-—-encuea=m

CERTIFICA

Que sequn documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1l.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, ampli
y suficiente a KAREN FIGUEROA GARCIA, C.C.N0.32.732.070 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 el giro normal de 8us negocios y operaciones sociales.--

CERTIPFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comercio el 15 de enero del 2.003 bajo el 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 el presente documento otorgo PODER ESPE-
CIAL al Sr. MARLON TATIS PAREDES, C.C.No.72.176.874, para gque en
representacion de PROCAPS S.A., suscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o
cualquier entidad del Estado que haga sus veces. En consecuencia,

el Sr. MARLON TATIS PAREDES, podra suscribir en representacion de
PROCAPS S.A. declaraclones, reportes y cualquier tipo de documentos
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado
que haga SuS VeCEeB.-——---- ===~ -~ e e e mm e m e s m e — - ———————

CERTIPFICA
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U DEINSCRIPCION DE DOCUMENTOS.
PROCAPS B.A. ~===-==- == e e ——mmmm o mmmmmemmm s

Que segun documento privado del 10 de noviembre del 2004, inscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.
2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.
7.463.982 de Barr: illa, actuando como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a ANTONIO VARELA DIAZ, C.C.NO0.72.004.669 de Barran-
quilla, para que en nombre y representacion de la sociedad firme
las declaraciones cambiarias a que este obligada PROCAPS S.A., a
suscribrir en el giro normal de sus negocios y operaciones socia-
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado
para firmar las declaraciones comabiarias y demas documentos rela-
cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas que sean necesarias, desistir en general a realizar todo
act necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIFICA

Que sequn documento privado del 22 de Pebrero de 2005, inscrito en
esta Camara de Comercio el 28 de Marzo de 2.005, bajo el No. 2.820
del libro respectivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S.A, otorga Poder Especial, Amplio y Suficiente al senor
MARLON TATIS PAREDES C.C. No. 72.176.874, para gque en representaci n
de PROCAPS S.A., suscriba declaraciones aduaneras, reportes y cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cualquier entidad que haga sus veces, y para que responda
todo tipo de requerimientos y/o solicitudes de informacion de las
aqtoridades aduaneras en los ordenes distrital, departamental y na-
Clomnal . ----- - e e e -

CERTIFICA

Que por Escritura Publica No.1.613 del 28 de Junio del 2.005, otor-
gada en la Notaria Segunda de Barranquilla, inscrita en esta Camara
de Comercio el 18 de agosto del 2.005 bajo el No.2.913 del libro
regspectivo, consta que RUBEN MINSKI GONTOVNIK, C.C.No.7.463.928, en
su condicion de Presidente y Representante Legal de la sociedad
PROCAPS S.A., confiere poder especial amplio y suficiente a los
siguientes senores que conforman el Grupo A y el Grupo B, ra que
conjuntamente suscriban contratos de suministro de mercancias y
servicios con entidades oficiales, hasta por la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS DE AMERICA (US$800.000), liquidados a la
tasa representativa del mercado vigente en el dia que se realice la
respectiva transaccion. GRUPO A: MIRIAM RODRIGUEZ DIAZ, C.C.No.
41.473.569. GRUPO B: NELSON SUAREZ CHAVEZ, C.C.N0.79.417.971,------

CERTIFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucion, liquidacion o nom-
bramientos de representantee legales de la expresada socledad.------
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CERTIFICA
Que su ultima Renovacion fue el: 23 de Marzo de 2,005. -------—-—----

Ia informacion sobre embargos de establecimientos se suministra en
Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especlales.

CERTIFICA

Que los actos de registro aqui certificados quedan en firme cinco dias
habiles, contados a partir de la fecha de su inscripcion siempre que,
dentro de dicho termino, no sean objeto de los recursos de reposicion
ante esta entidad, y/o de apelacion para ante la Superi ndencia de
Industria y Comercio. ----------------mmmmm—m e e ———

NO CAUSA IMPUESTO DE TIMBRE EL SECRETARIO
MARIBEL REYES OVIEDO
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1

TRANS-6-[2-(3- OR
4-CARBOXAMIDO-SUBSTITUTED
PYRROL-1-YLJALKYLH-HYDROXYFYRAN-
- 2ZONE INHINITORS OF CHOLESTEROL 5
SYNTHESIS

BACKGROUND OF THE INVENTION

The present invention is related to compounds and
Mmmnhwm
mndhypdwdmclumulmprmhﬂy.
invontion concerns certain trans-6-{2-(3- or 4-carboxz-

amidosobstinntedpyrrol-1-yDalkyl}-4-hydroxypyran-
corresponding

2-ones and the rh;-opudaddnd«hd
ﬁmwm“mmaﬂnm
A reduoctme

pharmaceutical compositions
containing such compounds, and & method of mhibiting
mwdmmmpﬁmm
ceutical compogitions.

High Jevels of blood cholesterol and blood lipids are
conditions involved in the onset of artericeclerosia. It in
well known that inhibitors of HMG-CoA reductase are
Mmewuh.thehvddhhodphmchnln-u
terol, especially low demsity lipoprotein cholestercl
(LDL-C), in man (cf. M. 8. Brown and J. L. Goldstein,
New England Journal of Medicing, 305, No. 9, 515-317
(1981). It has now beem utlhlllhd that lowering
LDL-C level affords from coronary heart 4,
dlaease (cf. Journal qf the American Medical Axyociation,
251, No. 3, 351-374 (1984).

Moreover, it is known that certxin devivatives of

and the
mevalonolactone, inhibit the of cholesterol
(cf. F. ML Singer et al., Proc Soc Exper. Blol Med., 102:

370 (1959) and F. H. Hulcher, Anch. Biockem. Biophys.
146& 422 (1971)).

U.S. Pat. Nos. 3.983,140; 4049495 and 4,137,322 4
disclose the fermentxtive production of a natural prod-
uct, now called compectin, having an inhibitory effect
on cholesterol biosynthesis. Compactin has besn shown
o have a complex structwre which includes a
mevalonolactone molety (Brown et al, J. Chom. Soc. 43
Perkin 1 (1976) 1165.

U.S. Put. No. 4,255,444 to Oka £t al. discloses several
lynhuie derivatives ‘of mevalonolactone having an-
tilipidemic activity.

U.5. mm«tmmmnwm;&. 50
disclose aralky] derivatives of mevalonolactoune which
gre meful in the treatment of hyperiipldemia.

U.S. Pat. no. 4,375475 1o Willard et al. discloses
certain snbstituted  4-bydroxytetrahydropymn-2-oncs
which, in the 4(R)-trans-stevecisomeric form, are nhibl- s3
tors of cholesterol biosynthesis.

Published PCT epplication No. WO 84/01211 dis-
closes cerialn indole smalogs =nd derivatives of
mevalonolactone having utility ss hypolipoproteinemic
and sntiatherosclerotic agents. 0

SUMMARY OF THE INVENTION

hmmmmh\rmﬂm there are
certain trans-62-(3- or

2
zyme 3}-hydroxy-3-methylglutaryl coenzyme A reduc-
tave O-CoA reductase).

HM
In particuler, in its broadest espect the present inven-
tion provides compounds of structural formula 1

whm X is —CHy—, —CH;CHp—, —CH2CHC-
Hy— or —CHiCH(CHj3)—.
R; is l-naphthyl; 2-naphthyl; cyclohesyl; norborne-

oyl; 2-, 3, or 4-pyridinyl; phenyl, phenyl substituted .

with fluorine, chiorine, bromine, bydroxyl; trifluoro-
methy)k: alkyl of from one to four carbon atoms, alkoxy
of from one to four carbon atoma, or alkanoyloxy of
from two to eight carbon atoms.

Either Rz or Rjis —CONRsR; where Rsand Ry are
independently hydrogen; alkyl of from one to six car-
boa atoms; 2-, 3, or 4-pyridinyl; phenyl; pheny] substi-
tuted with fluorine, chlorine, bromine, cymo, trifluoro-
methyl, or carboulkoay of from three to eight carbon
atoms; and the other of Ry or R3 is hydrogen; alkyl of
from ome to six carbon atoms; cyclopropyl; cyclobutyl;
cyclopentyl; cyclohexyl; phenyl; or phenyl substituted
with fluorine, chlorine, bromine, hrydroxyl; triffuoro-
methyl; llkylofﬁomonetofwrurbmmﬂm
of from one to four carbon atoms, or alksnoyloxy of
from two to eight carbon atoms.

Ry s alkyl of from one 10 six carbon stoms; cyclopro-
pyl; cyclobutyl; cyclopentyk cyclohexyl; or trifinoro-

Also contemplated as falling within the scope of the
mmmﬂulmthehydmm“dphm
ceutically acceptsble aults thereol, derived from the
opening of the lactone ring of the compounds of stroc-
taral formuls I above.

lnmmuupmdﬂ:mlmmﬁm.

preparing the compounds of
mmrﬂhnlhhbnvewhichmpﬁlﬂtheupd

{a) first reacting a substimted {(pyrrol-1-ylulkyljulde-
hyde compound of the formula

Ne=X=—CHO

)
ke,

with the dilithio or sodio-lithio mlt of methyl aceto-
acetate to form a compound of the structure

| 5
]
Ne=X=CH==CHg=C=CHy=COOCH;

N

1By



3
(b)rdmmgﬂupudnﬂdﬂq:(n)m:rhlkybo-
mneé compound such s tributylborane in
moﬁoﬂlmhmnhydrﬂennh-tdmt.
(c)mddn;thowodudnq:(b)udthllhlhnlqu-

percaide solution to produce a com- 5
pmdofthehmuh

15
and

(d) cyclizing the prodoct step (c) to a lactone of formula
1 above by heating in an inest solvent such a3 toluene
or, alternatively converting the product of step (c) to
& pharmacentically acceptable salt by conventional 20

In yet another sspect, the present invention provides

dml::or

which gre the R-ols- and %0

In the compounds of this invention, position 5 of the 6
pylmlemdmunhumdwm:dkyldﬁmmw
six carbon atoms; cyclopropyl; cyclobutyl; cyclopentyl;
cyclohexyl; or trifiooromethyl. Preflerred substituents

4,681,893

4
are alkyl or triflworomethyl with imopropyl being partic-
ularly preferred.

The prefesred reaction sequence which is used 10

prepare compounds of the present invention involves
ﬂieeyeluddiﬂandldinblﬁmudluylme,inwhbh
one substitvent is carbaxzamido or N-substituted carbax-
amido, to an sppropristely substitated N-acylaminocar-
boxylic acid to form a substituted pyrrole. This addition
may occur in ether of two ways, leading to a substi-
tated pyrrole additlon product in which the carbox-
amido substitoent resides on either carbon 3 or 4 of the
pyrrole nucleus.

This, in compounds of the present invention, the
substituent st cither position 3 or 4 of the pyrmole nu-
cleus is —CONRsR¢ where Rs and Rg are indepen-
dently hydrogen; alkyl of from one to six carbon atoms;
2-, 3, or 4-pyridinyl; phenyl; phenyl substituted with
fluorine, chiorine, bromine, oyano, trifluoromethyl, ar
carboalkoxy of from thres to eight carbon atoms and
the other of the two positions is unsubstituted or is
subsatituted with slky] of from one to six carbon atoms;
cyclopropy); cyclobutyl; cyclopentyl; cyclohexyl;
phenyl; or phenyl substituted with fluorine, chlarine,
tramine, hydroxyl; trifluoromethyl; alkyl of from one
to four carbon atoms, alkoxy of from one to four carbon
atoms, ‘or alksnoyloxy of from two t© eight carbon
atoms.

Preferred groups for Rsand Rgare hydrogen, pheayl,
or mbstituted phenyl. In a particularly preferred group
of compounds within the present invention, Rs is hydro-
gen and Ry is phemyl or substituted phenyl.

The compounds of this invention are prepared by the
general reaction scheme outlined in Resction Sequence
1 which takes advantage of the chemistry of mesionic
compounds of the type described originally by R Huls-
gon et al, Ang. Chem, Int Ed, 3: 136 (1964).

The known, or readily prepared, a-haloesters of
structural formula II are reacted with the known 2-{1-
(2-aminoalkyl)}-1,3-dinzalane, III, in the presence of an
acid scavenger such a3 triethylamine to produce the

39S
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-continued known in the art, and subsequently further purified, if
_REACTION SBOUENCE ] .dulnd.hyluyllllinﬁou.Outheotharhnﬂ.inm
case where Ry is 1-methylethyl, the oyclo-addition resc-
7\ tion yields predominantly one product which can be

by

Y ll\ ,W"-" Hydrolysis of the acetal funaction of compounds Viia
X ) and VIl in squeous acid solution affords the aldehydes
’l. . AcO N VIILa and VIIIb. The aldehydes, VIII, are further con-

m 1

\/\

R h N verted to compounds of the present invention by the
c X o 10 processes depicied in Resction Sequence 2.

vi I _7 The sldehyde compounds, VIIL are reacted with the

o dilithium or lithio-sodic salt of methyl acetoacetate to

produce the corresponding T{Iuhntuu-pyrmlyl)-s-
The heptanoates, IX

hydroxy-3-~oxoheptanoates, IX.
. \ v 15 mdmlvdmnpohrdmtmhnumhydmfum.
through which s small amount of air has been bubbled
R N R, A alight excess of & trialkylborane, sach as tributylbo-
rase, is added to the mixture which is then cooled to a
tempersture of preferably between about (" C. and
20 —78" C. after which sodium borohydride is added.
R n The mixture is stirred for about one to two hours and
Vil a thnmﬁ:dbyﬂnddihmd’hncqumhydm—
gen peraxide solution. The reaction produces the. 7-
(sbstituted-pyrrolyl)-3,5-dihydroxybeptancic acids,

~REACTION SEQUENCE I |
|
rlo E rmm;
NILK&IM
nu\srll_z,n —————'aul:\si(n
RORy m On

Vills . IXa

Vi b
{1} Tributyleorme
(2) Sodiom boroinairide
(3) H203, OHO

OH ‘gum éqm

&gy

acylated with an acid halide and subsequently hydro-
lyzed in aqueous bese solution 1o produce the N-acyl-N- X, in which the product contains s predominance of the
alky] aminoacids, V. desired R*R* configumation st carbon atoms three and
'I'heN-uyl-N-dkyllnhudﬁ,V are reacted with  five which bear the groups.

substituted carboxamido soctylenic The acids may be converted to a corresponding phar-
munﬁemdummw 60 maceutically acceptable nalt by conventional meams, if
produce o mixture of the lomeric substituted pyrrole  desired, or cyclized to the trans-6-[2-(substituted-pyr-
compounds Via and VIIb, Depending upon the sub- ml-l-yl)llkyl]pynn-z-mu,l.bydehydmml.n
stitoents present, this cyclo-addition reaction affords  inert salvent such as refluxing toluene with azeotropic
differing rutios of the two products. For exsmple, inthe  remoaval of water. This cyclization step bas been found
dﬁ-ﬂm where R¢ i trifloorometlry], the mﬁmﬂmnﬂqmﬂﬁml%dh

are separmted by chromatographic technigues well  the pyman-2-one lactone ring.
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7
The hydroxy acids of structural formula
II above are intermadiates in the synthesis of the lactone
compounds of formala 1 and may be used in their free

lddfmwhﬁefarndlmhnﬂympts
able metal or amine salt in the

ofﬂlepmtmvudm.hnddlrmthfmmphu-
mnnmﬂully acceptable mata]l and amine malta. The

term “pharmacentically acceptable metal salt™ contem-
plates salts formed with the sodium, potassium, calcium,
magoesium, aluminum, iron, and zinc looms. The term
‘phmumnnllymbhm-lt"emmhm

pharmacentically acceptable

nosrtoxic base addition salis of compounds of the pres-

ent invention form a class whose limits are readily vm-
derstood by those gkilled in the art.

The free acld form of compounds of the present In-

vention may be regenerated from the mit form, if de-

sived, by contacting the sslt with a dilote aqueous solu- 20

tion of an acid such s hydrochloric acid.
forms of the compounds of this invention in such physi-
cal characteristics as solnbility and melting point, but
are otherwise consideved
form for the purposes of this imvention.

The compounds of the present invention may exist in
solvated or unsolvated form. In general, the solvated
forms with y acoeptable solvents such

a8 water, cthanol and the Hke, are equivalent to the 0

unsolvated forms for the purposes of this invention.
‘The compounds of this invention are useful as hypo-

abolesterolemic or hypolipidemic agents by virtos of

thedr abllity to inhiblt the bicsynthesis of cholesterol

hpldhythemlwuhmno;nﬂe-mred The mi-

cromalar concentration of compound required for 30%
inhibition of sterol synthesls over a one-hour period i
measured, and expressed as an 1Cy value,

A sccond method {(designated COR screen) em-
ployed the procedure detalled by T. Kita, et al., J. Clin
Jovest, (1980), 66: 1094-1100. In this method, the
amoant of 4C-HMG-CoA converted to 1YC-mevalon-

ate in the presence of a purified enzyme preparstion of

10 HMQG-CoA reducizse was messured. The micromolar

equivalent to the free acid 25

through inhibition of the enzyme 3-hydroxy-3-methyl- 39

giotaryl-coenryme A reductsse (HMG-CoA reduc-
take

).

The abllity of compounds of the present invention to
inhibit the biosynthesls of cholesteral was measored by
two methods. A first methnd (designated CSI
utilized the procedure desoribed by R. E. Dugan et al.,
Archiv. Blockem. Biophys, (1972), 152, 21-27. In this
method, the level of HMG-CoA enxyme activity in
mhbunmrlulw feeding the rats
s chow diet
dnyl.lﬂuwhlﬁtlnm-reln'lﬂd.

The rut lvers are homogenized, and the incorpors-  materia) s & carrier

9% cholestyramine for four 45

concentration of campound required for 50% inhibition
of cholesterol synthesis was messured and recorded as
m ICsg valoe.

sppears in Table I, and s compared with that of the
prior art compound, compactin.
pharmacentical

A molid carrier can be one or mare snbstances which
nyﬂnundhnnmvmlﬂndnhﬂm

Inpowdnthemnlﬂnclydmddlohdwhhh
i in a mixture with the fincly divided active compo-
nent In tablets, the active compound is mined with the
carrier having the necessary binding properties in suit-
able proportions and compacted in the shape and size

preparing suppasitories, & Jow-melting wax such
as a mixture of fatty acid glycerides snd cocoa buticr b
firt melted, and the active lugredient b dispersed
ﬂ:udnby.hrumpla.ldmmmuhomop
neous mmixture la then poured into convenlent sized
miblds and allowed to cool and solidify.
prefershly contain  between
lbontStoMMbywu]htofthelﬂwenm

it

formulation of the active componnd with encapsulating
a capmule in which the

providing
tion of cholesteral-'4C-acetate into nonsapomifiable  active component (with or without other carriers) is
TABLE 1
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TABLE l-continued

< <kel
m:r ISR CIn ¢ RN

ﬂlﬂlr—

swrounded jer, which is thus in .
with it In nbydmlhr. mm.m;ﬂ.:dwu or body weight, this translstes to a dosage of from about
Tlﬂeu.powdmunhn.ndmhmhend- O-Smmmbmn&ownofbdeudnmm

forms for oral administration. The dossges, however, may be
Iaqmdwform mm inciude solutions suitable 30 nmﬁemmdthm;mmtydme
for oral or parenteral administration, or suspensions and condition being treated, and the compound being em-

emulsions soitable admimisration. Sterile water  Ployed. Determinstion of optimum dosages for a partic-

nlmdmu&?egmumiednﬂmd ulnr situation is within the akill of the art

the active component in solvents comprising water, The following examples illustrate particulsr methods

ethanol, or propylene glycol may be mentioned as ez- 33 ”mm.i“u':ﬂ“..‘;'ﬁ.“;':,‘:

dmhigﬂm. for teral be read aa limiting the scope of the invention as it i
Sterile solutions may be prepared by dissolving the defined by the appended claima.

active component in the desired solvent system, and EXAMPLE 1

mmhmmm.mm son of
muuihun:.:lmnl; bydhivzgv: (a1l I"wl)-z-(ml hylethyl)-N,4-diphe-

under sterile conditions. nyd-1-{2+ A

Aqueous solutions for aral administration can be thyl}-pyrrole-3-carbozamide

prepared by dissolving the sctive compound in water 45 Step A: Preparstion of a-[[2-(1,3-dioxalan-2-yDethyi-

and adding mitable fiavorants, coloring agents, stabilie-  Jamino]-4-flnorobenzeneacetic acid, ethyl ester

ors, and thickening agents a3 desired. Aqueous smspen- A solution of 26 g (220 mxmol) of 2-{1-2-aminoethyl)}-
sloos for orul use can be made by dispersing the finely 1,3-dioxalans in 50 ml of acetonitrile was added at room
divided active component in water together with &  tempersture with stixring to a solution of 200 mmol of
v'mmsmmhlmhnnmllarmﬂ:eﬂcmm- 50 a-bromo-4-flnorobenzeneacetic acid, cthyl ester (J. W.
ina, methyl celluiose, sodium carboxymethyl cellulose,  Epstein ot al, J. Med. Chem., 24: 481-450 (1981)) and 42
and other suspending agents known to the pharmacenti-  ml (300 mmol) of triethylamine in 350 ml of acetonitrile.

cal formulation art. The resulting mixture was stirred at room tempersture
Preferably, the pharmscentical preparation fs in unit  overnight snd then poured into 500 mi of diethyl ether.
mmnmmuw.mumm&u was extracted with 300 ml of

into onit doses containing appropriste quantities of the mndhntwmwnh!ﬂ)-nlpormofﬂlhy-
active component. The unit dosage form can be a pack- drochloric acid The combined extructs were made
aged the package containing discrete quan-  basic with 239 aqueons sodium hydroxide solution and
titles of the preparation, for example, packeted tabiets,  extracted twice with 500-ml portions of ethyl acetate.
upnlu.ndwwdmhﬁnhaampuﬂu.ﬁeuhwmuhylmmmmhnd.w-hdm-
dosage form can also be a capsule, cachet, or tahlet  cessively with water and hrme. then dried over
felf, or it can be the appropriate number of sny of anhydrons magnesiom sulfate. The drym; wn
these packaged forms removed by fiitration, and the resid

In therapeutic use as hypolipidemic or hypooholes- yﬂdﬂigd‘a-[[!-(l&dmnln—l—ylﬂhyl]amho}-l-
terolemio agents, the componnds utilized in the pharma- 63 flnorobenzensacetic acid, ethyl ester.
centical method of this invention are adminigtered to The”lﬂhproﬂnunpshemmof
the patient at dosage levels of from 40 mg to 600 mgper the product in deuterochloroform exhibited signals at
day. For a normal homan adult of approximately 0 kg 1.18 (tnplet. 3H, J=7 Hs); 1.85 (multiplet, 2H); 2.20
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(broad singlet, 1H); 2.6 (multiplet, 2H); 3.85 (multiplet,
4H); 4.1 (quartet, 2H, J=7 Hz); 4.22 (singlet, 1H); 4.83
J=4.5 Hr) and 68-7.3 (multiplet, 4H)
paris per million downfield from tetramethylsilane.
Step B.

jon of a{[2-(1.3-dioxolan-2-yDethyl} 5
}4-flucrobenzencacetic

Preparation
(2-methyl-l-oxopropylamin
acid, ethyl ester.
Thirty grams (100 mmal) of a-[[2-(1,3-dloxalap-2-
yDetbyllamino}-4-flaorobenrenescetic acid, cthyl ester

12
Anslyzed for CisH3NO: Cale: C, 30.69%; H,
3.87%:; N, 627%; Found: C, BOL54%:; H, 5.58%; N,

- 6.52%.

The infrared spectrum of a KBr pellet of the com-
pound showed principal peaks at 2215, 1630, 1595,1549,
1450, 1445, 1330, 736, and 691 reciprocal centimeters.
Step E. Preparation of 1-[2-(1,3-diozalan-2-yl)ethyl}-5-
(4-fluorophenyl)-2-(1-methylethyl)-N 4-diphenyl-1H-
pymole-3-carboxamide

from Step A were dissolved in 200 m! of dichlorameth- 10 _ A solution of 93 g (280 mmol) of a-[[2-(1,3-diczolmn-

and the resulting mixture was cagled to 0° C. under dry
nitrogen. A solution of 11 ml (105 mmol) of

chloride in 50 ml of dichloromethene was slowly added
ﬁﬁmmmwmmm

2-y)ethyl|{(2-methyl-1-oxopropyllamino}-4-fluoroben-
zeneacetic acid, prepared as described in Step C sbove,
and 98 g (439 mmol) of N,2-diphenylpropenoic carbox-
amide, prepared as described In Step D above, was

13 heaied st 90° C. with stirring for four hours,

bloric acid, sodium bicarbonste solution, and e mmmmmmmmw-nm

msomnmm-pmmd,,

a deuterochloroform solution of the exhibited
signals at 1.2 (multiplet, 9H); 1.7 (multiplet, 2H); 2.85
(multiplet, 1H); 3.38 (wultiplet, 2H) 3.80 (multiplet,
4H); 430 (quartst, 2H, J=7 Hz); 4.60 (triplet, 1H,

J=24.3 He); 5.81 (singlet, 1H); and 6.8-7.3 (mnitiplet, 30

4H) parts per million downfield from tetramethylailans.
Step C. Preparstion of a-{[2-(1,3-dioxolan-2-ylethyl}
.ddaqneﬁyblmmynlmho}bﬂm‘

A solution of 35 g (95.3 mmol) of the ester from Step 15

‘B end 12 g (300 mmal) of sodiem hydroxide in 480 ml of
5:1 methanol water was heated ymder reflux and stirred
for two hours. The salution was cooled to room

ature, concentrated, and diluted by the additdon of 300

ml of water. The resulting solotion was extracted with 40

ether and the aqueous layer was acidified with ice-cold
6M hydrochloric aocid and then extracted twice with
300-ml portions of ethyl acetste.

The combined extracts were washed with brine,
dried over anhyirons magnesium snifats, and evapo-
rated to yield 30 g of crude a-[[2(1,3-dioxolan-2-yDe-
thyl}-(2-methyl-1-oxopropyDamino}-4-fluorobenzense-
cotie acid which was used without further purification.

Tha 50 MEz proton magnetic resonance spectrum of
a denterochloroform solution of the cxhibited
signals at 1.11 (douvblet, 6H, J=7 Hx); 1.4-1.9 (mohi-
plet, 2H); 2.83 (mnitiplet, 1H); 3.32 (umitiplet, 2H); 3.75
(onitiplet, 4H); 4.52 (triplet, 1H, Ju=d4.5 Hz); 5.73 (ain-

glet, 1H); and 6.8-7.3 (multiplet, 4H) parts per million 44
tetramethyisdiane,

MD.l'rq-nﬂmd'N.}diglnlylmmunide
A solution of 171 mmol of dicyclohexyloarbodiimide

in 250 ml of dichloromethane was added dropwise over

& two bour period at 0" C. to a suspension of 171 mmol ¢

of proplolic acid, 179.6 mmaol of sniline, and 3 mmol of
4.dimethylaminopyridine in 400 m! of dichloromethane,
After addition was complete, the mixture was stirred
for an additional 30 mirmtes and then diloted with &

ethyl ether. The resulting mixture was filtered through &3

gilica gel, concontrated, and the reskine recrystallized w

provide 3.3 g of N,3-diphenyl-2-propynamide, mp
12°-123" C.

starting materiat (R/=0.5). cther
1
provided 59.5 g (119.3 mmol) of 1-[2-(1,3-dioxalan-2-
Y)ethyl}-3-(4-finorophemy!)-2<|-methylethyl)-N 4-
diphenyi-1H-pyrmie-3-carboxamide, mp 159°-162° C.

Analyred for CyHy FN2Ox: Cale: C, 74.68%; H,
:.;;:; N, 5.62%;; Found: C, 73.04%:; H, 6.12%; N,
Step F. Preparation of ${4-Ducropheayl)-2-(1-methyle-
hulln:Ide N -l

A solation of 59 g (118.3 mmeol) of 1-{2-(1,3-diozalan-
2-y}ethyl]-3-(4-fluoropbenyl)-2-(1-methyiethyl)-N 4-
diphenyl-1H-pyrrole-3-carboxamide, from Step E
sbove, and 0.4 ml of concentrated hydrochloric acid in
1200 ml of anhydrows ethancl was hested under reflux
with stirring for 24 hours. After this ime the mixture
‘was cooled to room tem, concentrated, and the
residue taken np in 1200 ml of 3:1 acetone-water gnd 3
g of p-tolueneguifonic acid was added. This mixtare was
heated under reflax with stirring for two days after
which time the solution was cooled to room
ture and partitionad between 1 liter of diethyl cther snd
200 ml of brine solution.

The orgenic phese was separuted, washed sucees-

45 sively with sodivm bicsrbonate solution and brine, dried

over anhydroos magnesium sulfats and concentrated.
The cil which resulted was dimolved in the minbnom
amonnt required of hot isopropyl ether. The crystals
which formed wpon were collected by filtration
to yiled 368 g D?l"l H‘-ﬂ“tlupl;;li'l)-!-(l-?ﬂlw}
1-(3-oxopropyl)-N4-diphenyl-1H-pyrrole-3-carboxa-
mide. A farther crop of 9.8 g of erystals were obtained
from the mother Kquor.

Aunlyzed for CuH7FNZOx: Calc.: C, 76.63%:; H,
299%: N, 6.16%; Found: C, 76.48%; H, 6.20%; N,

149%.

Step G. Preparation of 2-{
(1-methylethyl)-8-0x0-3-phenyl-4-{(phenylaminc)car-
bonyl}-1H-pyrrole-1-heptannic acld, methy] ester

A oiotion of methyl acetoacetste (264 mi, 243
mmnol) in 250 ml of anhydrom tetrabydroforen was
sdded dropwise to & stirred suspension of hexane-
washed sodium hydride (6.4 g, 267 mmol) in 200 ml of
tetrabydrofuran st 0° C. When gas evolution was com-
plete, 57.1 ml of 2.5M n-butyl lithium was added drop-
wise over a period of 60 minutes.

The resnlting solution was stirred for 30 minutes at 0*
C. and then cooled 1o —78° C. after which a solation of

39
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36.8 g (80.9 mmol) of 5-(4-flucrophenyl)-2-()-methyle-
ﬂin-l-(S-mopwwl)-NMpluM-m-pymh-s-nr-
boxamide, from Siep F above, in 100 ml of tetrahydro-
mm“dddmnpundd'mnymnum

and then warmad to 0" C. where it was bheld for an

4,681,893

14
EXAMPLE 2
"Prepamation of
R*,R*-2-(4-{luoro-phenyl-B8,8-dihydroxy-5-(1-methyle-

resulting solution was stirred for 30 minutes st —78°C. 3 tbyl)-s-phuyl-ﬂ(plmyllmlmhrbuyl]-lﬂ-pymh-

sdditional 60 minutes
'l'lnemmuw_nthnudlﬁd ﬂledrwwhndds-

chromatography of the residue yielded

379 3 of 2-(4-flucrophenyl)-8-hydroxy-5-(1-methyle-

thyl)-8-ax0-3-phenyl-4-[(phenylaminc)carbanyl]-1H-
pyrrole-1-heptenoic scid, methyl ester.

m”mmmmmd
the product exhibited signals at 1.30 (doublet, 6H, J=7
H:xll(nnlﬂph.ﬁihw(mﬂi.l-'lﬂlkZl
(broad, 1H); 3.33 (singlst, 2H); 3.3 (multiplet, 1H); 3.
(singlet, 3H);
plet, 14H) parts per million downfield from tetrame-
thyisilane.
Step H. Preparstion of R*R*-2-(illuorophenyl-2,8-

[(phenylmnobﬂonyl] 1H-pyrrole-1-heptanoic
trans-5-(4-finorophenyl)-2-(1-methylethyl)}-N 4-

dlplnnyl-l-[!p(unuhydmﬁydlw&m [H-pyran-
2-yNethyl}-1H

Atr (60 mi) was bubbled via a syringe a solo-
tion of 2-(4-finorophenyl)-d-hydroxy-3-(
thyl)-8-oz0-3-phenyl-4-{(phenyismino)carbemyl)-1H-
pyrrole-1 acid, methy] ester (48 g, 84.1 mmol)
uﬂ”imldlhltrlbutylbouum 100 ml of anhy-
drous tetrahydrofaran. The mixtare was stimed over-
night at room
Sodium hnmhydr'lle (385g lOl.llnnnl)wddedb
the cocled mixtore in one portion. The mistare was
Mmmﬁawlywﬂ'cwclpuhdd‘m

fiuorophenyl-f,8-dihydroxy-3-(1-methylethyl)-3-phe-

to provide 30 g of trans-3-(4-
finorophenyl)-2-(1-methylethyl)-N, 4-diphenyl-1-2-(tet-
rah; y-6-0x0-2H-pyran-2-yfethyl}-1H-
3-carboxamide as & foamy solid, mp 90°-F7° C. 6

Amlyzed for CuyHuFNiOg Galc.: G, 73.31%; H.
g;:: N, 5.18%; Found: C 73.46%; H, 6.31%; N

mmﬂwmwmmmm

Recrysiallization
ethyl acetate yield the ementially pore trass-form, mp
148°-149° C.

B.HO(IIIII‘RIPH.ZH);MG.I-TJ(mulh- 20 The 50 MH:z proton

acid 23

1-methyle- 30

and then cooled to —78° C. 33

acid, sodium mit

A mixture of trans-3-(4-fluorophenyl)-2-{1-methyle-
thy?)-N 4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-ono-
2H-pyran-3-yDethyll-1H. 3-carbozamide (10 g,
185 mmol) and 0.74 g (18.5 mmol) of sodium hydroxide
in 90 ml of a 1:2 mixture of tetrahydroforan-water was
cooled to 0° C. This mixture was allowed to warm
slowly 10 25" C,; sfter which time It was concentrated

1s and the residoal solld dried under vacuum.

The infrared spectrum of the product exhibited prin-
cipal absorption peaks at 3400, 1651, 1598, 1565, 1511,
1438, 1412, 1316, 1224, 1159, 844, 754, and 702 recipro-
cal coptimeters.

magnetic resonance spectnum of
2 hezadeutero dimethylsulfoxide salution of the product
exhibited signals at 1.34 (domblet, J=7 Hz, 6H); 1.5
(multiplet, 4H); 1.80 (doublet of doublets, =15, 8 Ha,
1H); 1.99 (doublet of dovblets, J=15, 4 Hz, 1H); 3-4
(multiplet, $H); 6.9-7. (multiplet, 12H); 7.50 (doublet,
J=8 Hz, 1H); and 9.83 (singlet, 1H) parts per million
downficld from tetramethylsilane.

EXAMPLES 3 AND 4

Preparstion of
trans-2-(4-fivorophenyl)-N,4-diphenyl-1{2-(tetrahydro-
4-hydroxy-6-oxo-2H-pyran-2-ylethyl}-3-(trifluorome-
J-carboxamide and .

thyl)-pyrrole-
mHMwwhnyD—N.#dlphuyl—l-[l-(ylnhydm-
&hydmy&owm-pmz-yl)eﬂwl]-m(tnﬂm
thyl)pyrrole-3-carboxamide

Step A. Preparation of a-l[!-(l 3-diozalan-2-yl)ethyl-
Jemino}-4-fluorcbenzeneacetic acid.

a-{J2<(1,3Dioxolan-2-yDethyllmino}-4-fluoroben-
zensacetic acid, ethyl ester (365 g, 122.8 mmol, pre-
pared a3 described above in Example 1, Step A) was
dissclved in 1500 ml of a 5:]1 mixtnre of methanol-water
together with 7.6 g of sodium hydroxide. This mixture
was hested under reflux for a period of iwo and one-half
hours after which time the solvenis were removed
mnder vacyum.

The solid residue was taken up in 325 ml of water snd
a mixture of 14 ml of glacial acetic in 28 ml of water was
added with stirring. After stirting for a time, an addi-
tional 3 m! of glacial acetic acid were added and the
mixture was chilled for 75 minutes. The solids were
collected: by fltration, washed with water and then
ethyl] acetate and dried to yield a-[2-(1,3-dioxalan-2-
yhethyljamino}-4-flucrobenzenmencetic  acid, mp

218'—220' C.

P:qa-nm a mh?_;'e'( :ﬂ H‘-ﬂllnﬂlﬂ?gl)-
pyrrole-3-carbomamide 4-fluorophenyl)-1-3-
mmyl)ﬂ.&dbhuykﬂﬂﬂum:&yl)—lﬂw
role-3-carboxamide

a{J2-(1,3-Dioxalan-2-ylethyllamino}-4-fluoreben-
semencetic acid (6.06 g, 22.5 mmol) was dissolved in 43
ml of triflucroacetic anhydride and 747 g (33.8 mmol)
of N,3-diphenyl-2-propynsmide as described
above in Exzmple 1, Stop D) was added. The resulting
mixture was hested under reflux for a period of five and
one-half honrs. The mixture was then cooled, and 1.74
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ml of trifluvoroacetic acid were added and the mixture
was atirred overnight.

The excem trifluoraacetic anhydride was removed
under vacuum, snd water was added, followed by ruffl-
clent acetone to give 8 homogenous solution. This soln- s
tion was stirred at room temperature for three hours.
The mixture was seeded with N,3-diphenyl-2-propyna-
mide, and a precipitate formed. After three hours, this
precipitste was removed by filtration. 10

The acetone was removed from the filtrate under
vacuum and the solid residue was taken up in sther,
washed succemively with two portions of water, two
portions of sodinm bicarbonate solution, and two por-
tloms of brite and dried over snhydrons magnesium 15
sulfate. The ether way removed under vacunm to yicld
a crode mixtore of the two title compounds.

‘This mixtore way separated by colymn chromatogra-
plnym@;ofu’linpl.eluﬂuwithlmmi:tmdn

aceinie.

The first fraction elutad was 5-(4-finorophenyl)-1-(3-
;mvl)-ﬂﬁ-dinhml-l-(ﬁﬂmﬂwl)-lﬂw

e-3-carboxsmide.

The 90 MHz proton magnetic resonance spectrom of 25
a deaterochlornform solution of this material exhibied
signals at 2.73 (txiplet, J=7 Hz, 2H); 4.21 (triplet, J=7
Hz, 2H); 6.7-1.3 (mnltiplet, SH); 7.40 (singlet, 5H), and
9.43 (zsingiet, 1H) parts per million downfield from tet-
mmethyhilene. E

The seopnd compound eluted From the column was
2-{4-fluorophenyl)-1-G-oxopropyl)-NA-diphesryl-5-(tri-
flooromethyl)-1H-pyrrole-3-carboxamide.

The 90 MHz proton magnetic resonsuoe spectrum of
.Mdmaﬁm«nﬁu
slgnals at 2.67 (triplet, J=7 Hx, 2H); 4.25 (triplet, Jm7
He, 2H); 7.0-7.3 {muitiplet, 14H); and 5.43 (singlet, 1H)
parts per million downfleld from tetramethylsllsne.

Step C. Preparstion of trans-2-(4-flaorophenyl)-N4- 40
diphenyl-1-{2{totrahydro-4-hydroxy-6-cz0-2H-pyran-
2-yDethyl]-S-{triflocromethyl)-pyrrole-3-carboxamide
and  trame-3-(4-flucrophenyl)-N 4-diphenyl-1-J2-(tet-
rahydro-4-hydroxy-6-oxo-2H-pyrsn-2-yDethyl]-2-(tri-
fiuaromethyl)-pyrrole-3-carbouamide 4

Employing the general methods detailed in Example
1, Steps O and H, the title compounds were prepared
from the aldehyde compomnds of this example, Step B.

mdmnhlndyndtbemdﬂem”

Fow trans-5-{4-fluorophenyl)-N.4-diphenyl-1-{2-(tet-
memmwm-z(

yl)-pyrrnla-!-u!bamds :
Aﬂﬂﬂdhcﬂl‘lxsﬂ:&ﬁh C 6.72%; H, 3

4.639%; N, 494%; Found: C, 65.52%; H, 4.91%; N;
4.69%.

The trane-2-{4-fluocrophenyl)-N4-dipheny)-1-[2-(tet-
rabydro-4-hydroxy-§-ox0-2H-pyren-2-yDethyl}-5-(txi- ©
floocromethyl was found, upon

izstion from toluene to contain 0.25 mols of
toluene a9 solvent of crystellization, mp 106°-111° C.

Apslyzed for CyuHuN/MD2ICHg Calc: C,
66.72%; H, 4.79%; N, 4.72%; Found: C, 66.619%; H, 4
4.86%; N, 4.60%.

1 claim:

1 A compound of structural formuls 1

16

trifinoromethyl,

alkyl of from one to four carbon atoms,

alkoxy of from one to four carbom atoms, or

alksnoylaxy of from two to eight carbon atoms;
either of Rz or Rais —CONRsRg where Ryand Reare
independenly

hydrogen;
alkyl of from one to six carbon atoms;
phenyl;
phenyl sobstitated with
fiucrine,

chlorine,

bromine,

Cyamo,

trifinorommethyl, or

carboaikoxy of from thres to eight carbon atoms;
mnd the other of Ry ar Ry is

hydrogen;
alkylofﬁ'unmtoueu‘bunm

noromathy
alkyl of from one to four carbon atoms,
alkoxy of from one 1o four carbom atoms, or
hﬂhmylmdﬁmmwdghtm-m'
Re
llkylofﬁmmhnalbmm

1)
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ring of the compounds of structural formuls I 6. A compound as defined by claim 1 having the name
shove. uun-!-(#ﬂnorupbmyl)—ﬂ.‘-diplmyl—l-[!:(mhydm-
2 A compound as defined by claim 1 wherein X is  4-hydroxy-6-ox0-2H-pyran-2-yl)ethyl}-5-trifluorometh-
—CH;CHy—. yl-lH-pynou-a-ml‘bamlde.

3. A compound as defined by clsim 2 wherein Ry is 3 1Ampound-deﬁnedbychmlhlwngth=nm
phenyl; or phenyl bt with fiorine, chloripe,  as-3-{4-finorophenyl)-N 4-diphenyl-1-{2-(tetralydiro-
bromine, hydroxyl; triflucromethyl; alkyl of from cne *hllgm m-wm-bvl)eﬂwll-Lmnmmh-
0 four carbon atome, alkoxy of from one to four carbon. Y171 pyTrole-3-carbozam

. I.Aphrmnuubulemnpouumudulunhypo-
atoms, or alkanoylexy of from two to cight carbon cholesierolemic agent, comprising a hypocholesterole-

4. A compound s defined by claim 2 wherein Ry is mthdmlmmmltngn.unﬂlhlph:mmuuﬂy
alkyl of from one to six carbon stoms. acceptable carrier.

5. A compound as defined by claim 1 baving the name 9. A method of inhibiting cholesterol biosynthesis in
teans-(+)-5-(4-fluorophenyl)-2(1-methylethy}-NA4- 15 4 patient in need of snch treatment by administering a
dipheny}-1-{2(tetrmhydro-4-hydroxy-6-0x0-2H-pyran- phmmdmmm-ddimdbyduml.
2-yl)ethyl}-1H-pyrrole-3-carboxamide. L
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COMBINATION THERAPY COMPRISING ATORVASTATIN AND AN ANTIHYPERTENSIVE AGENT
This invention reistes to pharmacsutical combinstions of storvastatin or a
pharmaceutically acceptable sait thereof and antihypertensive agents, kits containing
such combinations and methods of using such combinsfions to freat subjecis
§ wsuffering from angina pecioris, stheroscierosls, combined hypertension and
hyperiipidemia and to freat subjects presenting with symptoms of cardiac risk,
including humans. This invention aiso relales o addiive and synergiatic
combinations of aiorvastatin or a pharmaceutically accspiable sait thereof and
anthyperisnsive agents whereby those additive and synergiatic combinations are
10 usehul in treating subjects suffering from anging pectoris, atherosclerosis, combined
hypertension and hyperfiipidemia and those subjects pressnting with symptoms or
signa of cardiac risk, including humans.
BACKGROLUND OF THE INVENTION
The conversion of 3-hydraxy-3-methylgiutaryl-coenzyme A (HMG-CoA) to
15 mevaionats s an early and rate-imiting step in the cholesterol blosynthetic patihway.
This step Is calalyzed by the snzyme HMG-CoA reducisse. Siatins inhibt HMG-CoA
reducatass from catalyzing this conversion. As such, statine are collactively potent
lpid lowering agents.
Atoivastatin calclum, disclosed In U.S. Patent No. 5,273,805, which is
20 incorporated herein by reference, s currently sold as Lipitor® and has the formula

Alorvastaiin ceichum Is a selective, competive inhibitor of MG-CoA. As such,
25 storvesiatin caicium s a polent lipid lowering compound. The free carboxylic acld
form of atorvestsatin exdsts predominantly as the lactone of the forrmla:
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and is disciosed in U.S. Patsnt No. 4,681,883, which is incorporated herein by
reference.

Several classes of compounds are known {o have activity as antihypertansive
agents. These include calcium channel blockers, ACE inhibitors, A<l antagonists,
diuretics, beta-adrenergic recaptor blockers, vasodiators and alpha-adrenengic
receptor blockers.

Atherosclerosis [s a condition characterized by imegularly distributed bpid
deposits in the Intima of arteries, inclhuding coronary, carctid and peripheral arteries.
Atherosclerotic coronary heart disease (hereinafter termed “CHD") accounts for 53%
of all deaths attributable to a cardiovascular event. CHD accounts for nearly one-half
(MMM)MNWU.S.WWWN
ahout 6% of tha overall national medical bitl each year. Despite attempts to modify
secondary risk factors such as, infar alis, smolking, obesity and lack of exarcise, and
freatment of dysliipidermnia with dietary modification and drug therapy, CHD remeins
the most common cause of death in the United States.

High lavels of blood cholesterol and blood lipids are conditions involved In the
onset of atherosclerosis. It Is well inown that inhibitors of 3-hydroxy-3-methyighutaryl-
coenzyme A reductase (HMG-CoA reductase) are effactive in lowering the level of
biood plasma cholesterol, especially low density lipoprotein cholesterol (LDL-C), in
man (Brown and Goldstein, New England Joumnal of Medicine, 1881, 305, No. 9, 515-
5§17). It has now been estabiished that lowering LDL-C levels affords protection from
coronsry heart disease (ses, a.g.. The Scandinevian Skmvastatin Survival Study
Group: Randomised trial of cholesterct lowering in 4444 patients with coronary heast
discase: the Scandinavian Simvastatin Survival Study (4S), Lancet, 1664, 344, 1383-
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89: and Shepherd, J. et al., Prevention of coronary heart disease with pravastatin in
men with hypercholesterolemla, New England Journal of Medicine, 1885, 333, 1301-
o7).

Angina pecioris Is a severe constricting pain In the chest, often radlating from
the precordium to the left shoulder and down the left amm. Often angina pectoris is
due to lschemia of the heart and is usually caused by coronary disease.

Currently the treatment of symptomatic angina pectoris varies significantly
from country to country. In the U.5., patienis who present with symptomatic, stable
angina pectoris ane freaquently treated with surgical procedures or PTCA. Patianis
who undergo PTCA or other surgical procedures designed to treat angina pectoris
frequertly experience complications such as restencsis. This restenosis may be
manifested elther as a short tarm proliferative response to angloplasty-induced
trauma or as long term progression of the atherosclerotic process in bath graft
vessals and angloplastied segments.

" The symptomatic management of angina pectoris involvea the use of a
number of drugs, frequently as a combination of two or more of the following classes:
beta blockers, nitrates and caksium channel biockers. Most, If not e, of these patients
require therapy with a ipid lowering agent as well. The National Cholesterol
Education Program (NCEP) recognizes patients with exdsting coronary artery disease
as a special class requiring aggressive management of raised LDL-C.

Amiodipine helps to prevent myocardial ischemia in patients with exertional
angina pectoris by reducing Totet Peripheral Resistance, or afterioad, which reduces
the rate pressure product and thus myocandial axygen demand at any particular level
of exercise, In patients with vasospastic angina pecloris, amiodipine has been
demonstrated to block constriction and thus restore myocardial oxygen supply.
Further, amlodipine has been shown to increase myocandial axygen supply by dilating
the coronary arteries.

Hypertension frequently coexists with hyperiipidemia and both are considered
to be major risk factors for developing candiac disease ultknately resulting In adverse
carciac events. This clustering of risk factors is potentially due to a common
mechaniem. Further, patient compllance with the management of hypertension is
generally better than patient compliance with hyperiipkiemia. it would therefore be
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advantegeous for patients to have a single therapy which treats both of these
conditions.

Coronery heart disease is a multifactorial disesse in which the incidence and
severity are affected by the lipid profiia, the presance of diabetes and the sex of the
subject. incidence ia also affected by smoking and left ventricular hypertrophy which
is secondary to hypertension. To meaningfiully reduce the risk of coronary haart
disease, & is important to manage the entire riak spectrum. For example,
hypertension Intervention trials have falled to demonsirate full normaltzetion In
cardiovascular mortality due 0 coronary heart cisease. Treatrment with cholesterol
synthesis inhibitors In patients with and without coronary artery disease reduces the
risk of cardiovasculer morbidity and mortelty.

The Framingham Heart Study, an ongoing prospeciive study of adult men and
women, has shown thet certain risk factors can be used to predict the development of
coronary heart disease. (eee Wilson et al., Am. J. Cardiol. 1987, §9(14):91G-84G).
These factors include age, gender, total cholestaro! level, high density Epoprotein
(HDL) level, systoilc blood pressure, cigarette smoking, giucose intolerance and
cardiac eniargement (loft ventricular hypertrophy on electrocardiogram,
echocardiogram or enlarged heert on chest X-ray). Calculators and computers can
esafly be programmed using a mullivariate logistic function that allows calculation of
the conditional probeblity of cardiovascular events. These detarminations, based on
experisnce with 5,200 men and women participating in the Framingham study,
estimats coronary artery dissase risk over variable periods of follow-up. Modaeled
incidence rates rangs from less than 1% to greater than 80% over an arbltrarly
salacted six year interval Hmﬂn“ntmcﬂybsﬁmiwuﬂ
rarely exceed 45% (n men and 25% in women.

Kramnach et al, Joumal of Human Hypertension (1885) (Suppl. 1), 53-59
diaciosss the use of caickum channel blockers, Including amiodipine, to treat
atherosclercsis. That reference further suggests that atherosclerosis can be treated
with a combination of amiodipine and a lipid lowering agent. Human trisls have shown
that calclum channel blocksrs heve beneficial effects In the tresiment of early
atherosclerctic leslons. (see, a.g., Lichilen, P.R. et al., Retardation of anglographic
progression o coronary ertery disease by nifedipine, Lancet, 1890, 335, 1100-13; and
Watars, D. et al., A controlled clinical trial to assess the effect of a calcium channel

PCT/IB98/01230

193



58

WO 99/11260 PCT/IBY8/01230 ‘qq

blocier on the progression of coronary atherosclerosis, Circulation, 1980, 82, 1840-
53) U.S. 4,681,803 discioses thet certain stating, including atorvastatin, are
hypolipidemic agents and as such are useful in treating atheroscierosis. Jukema et
al., Circulation, 1695 (Suppl. 1), 1-197disclose that there is evidenca that calclum
charmel blockers act synergistically in combination with lipid lowering agents (e.g.,
HMG-CoA reductase inhibitors), specifically pravastatin. Orekhov etal.,
Cardiovascular Drugs and Therapy, 19987, 11, 350 disclose the use of amiodipine in
combination with lovastatin for the trestment of atherosciercsis.
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SUMMARY OF THE INVENTION

This invention is directad o a pharmaceutical composition, hereinafter termed
"Composition A", comprising:

a an amount of atorvastatin or & pharmaceutically acceptable saft
thereof;

b. an amount of an antthypertensive agent or a pharmaceutically
acceptable salt thereof; and ‘

c. a parmacetiically acceptable carmier or diluent;
provided that saki anthyperiensive agent is not amiodipine or a phammaceutically
acceptable acid addilion sait thereof.

‘This invention is particularly directed to a pharmaceutical composaition,
herelnafter termed “Composition AA” of Composltion A wherein sakl antihypertensive
agent is a calchum channel blockar, an ACE inhibitor, an A-ll antagonist, & diuretic, a
beta-adrenerpic receptor blocker, a vasodilator or an alpha-adrenergic receptor
blocier.
This invention is more particularly diracted to a pharmaceutical composition,
hereinafier tarmed “Composition AB", of Composition AA comprising the hemicalcium
salt of atorvastatin.

This invention is st more parficularly directed to a pharmaceutical
composttion, harainafter tarmexd “Composition AC”, of Compoasition AB wherein said
antthyperiensive agent s 8 caicium channel blocker, said caicium channel blocker
being verspamil, diiszem mibefrad, isradipine, lackiipine, nicardipine, nifedipine,
nimodipine, nisoidipine, nitrendipine or felodipine.

This invention s still more particularly directed to a pharmaceutical
compoaition of composition AC wharein sald calcium channel biocir is felodipine or
nifedipine.

This invention is aiso more particularly direciad fo a pharmaceutical
composition of Compoasiiion AB wherein sald antihypertensive agent is an ACE
inhibitor, said ACE inhibltor being bensxepril, captopril, enalapril, fostnoprll, Ssinopril,
pesindopri, .quinapr or trandolapril

This invention is also more perticularly directed to a pharmaceuticel
composition of Composition AB wharein said antihypertensive agent Is an Al
antagonist, sald A-ll entagonist being losartan, ikbesastan or valsartan.

PCT/TB98/01230
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This invention is also more particularly diracted to a pharmaceutical
composition of Composition AB wherein sald antihypertensive agent is a diuretic, asaid
citretic being amioride or bendrofiumethiszide.

This invention is alec more particularly directed to a pharmaceutical
composition of Composition AB wherein saki antihypertensive agent is a beta-
adrenerpgic recepior blociker, sald beta-adrenergic recepior blocker being carvedilol.

This invention is aiso more particularty directed to a pharmaceutical
compoaition of Composition AB whersin sald antihypertensive agent is an aipha-
adrenergic receptor blocker, said aipha-adrenargic receptor blocker being daxazosin,
prazosin or rimazosin,

This invention is also direcled to a fist pharmaceutical composition,
hereinafter termed “Composition B, for use with a second pharmacsutical
composiion for achieving a therapeutic effect in a mammal in need thereof, which
effect la greater than the sum of the therapsutic effect achieved by administering said
fist and second pharmaceutical compositions separaisly and which second
pharmaceutical composition comprises an amout of atorvastatin or a
pharmacaulically acceptabile selt thereof and a phamaceutically accepiable carrier or
diluent, seikd first pharmaceutical composliion comprising an smount of an
antiphypertensive agent or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diuent; provided that said antihypertensive
agent is not amiodipine or a pharmaceutically acceptable acki addiion aak therecf.

This invention is particularly direcied to a pharmaceutical composition,
hereinafter tarmed “Composition BA”, of Composition B wherein saki
antitypartensive agent is a caiclum channel blocker, an ACE inhibltor, an A-ll
antagonist, a diuretic, a bete-adrenergic receptor biocker or an eipha-adrenergic
receptor blocker.

This invention Is more particularly directed to a pharmaceutical composition,
hereinafier termed “Composiion BS®, of Composition BA wherein saild sacond
pharmaceutical composiion comprises the hamicaiclum sait of atorvaststin,

This invention is stil more particularly directed to a pharmaceutical
compoaltion, herainafter termed, “Compoatiion BC", of Composition BB whersin sald
enthypertensive agent is a caiclum channal blocker, sald calcium channal biocker
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being verapamil, ditiazem, mibefradi, isradipine, lacidipine, nicardipine, nifedipine,
nimodipine, nisoidipine, nirendipine or felodipine.

This invention is sifl more particulery drected to a pharmaceutical
composition of Composition BC whersin sald caicium channel blocker Is felodipine or
nifedipine.

This invention is still more parficulerly directed to a pharmaceutical
composition of Composition BB wherein saki antihypertensive agent is an ACE
inhibitor, said ACE inhibitor being benazepril, captopril, enalapri, fosinoprli, Esinopri,
perindopri, quinapril or trandolspril

This invention is stil more particularly direclad to & phanmaceutical
composition of Composition BB whersin saki antihypertensive agent is an A-ll
antagonist, said A-| antagonist being losartan, irbasartan or vaisartan.

This invention is also more particularly directed to a pharmaceutical
composition of Composition 88 wherein said antihypertensive agent is a diuretic, sakd
diuretic being amiloride or bendrofiumethiazide.

This invention is also more particularly directed to a pharmaceutical
composition of Composition BB wharein sak! antiypertensive agent s a beta-
adrenergic recepior blocker, sald beta-adrenergic receptor blocker being carvediiol.

This invention is also more particularly directed to a pharmaceulicat
composition of Composition B8 wherein sald antihyperteneive agent is an alpha-
prazosin or trimazosin.

This invention is also directad to a first pharmaceutical composttion,
hereinaftor termed “Composiion C°, for use with a second pharmaceutical
composttion for achleving a therapautic effect in a mammal in need thereof, which
effect is grester then the sum of the therapeutic effect achiaved by administering said
firet and second pharmaceufical compositions separately and which second
pharmaceufical composition comprises an amourt of en anthyperiensive agent or a
phamaceutically acceptable salt thareof and a pharmaceutically accepinble carrier or
diluent, said first pharmacaufical composition comprising an amourt of atorvestatin
agerd or a pharmaceutically acceptable sait thereof end a pharmaceutically
acceptsble carrier or diuent provided that sakd antihypertensive agent Is not
amiodipine or a pharmaceutically acceptable acid addition sait thereof.



10

16

WO 99/11260

FCT/IB92N1230

8-

This Invention ls particularly directad to a pharmaceutical compoailion,
hareinafter termad “Composiion CA”", of Composition C wherein said
antihypertensive agent ls a calcium channel biacker, an ACE inhibitor, an Al
antagorist, a duretic, a bata-adrenergic receptor blocker or an aipha-adrenergic
recaptor blocker,

mmmummmmmmmm.
hereinafter termed “Composition CB", of Composition CA compriging the hemicalclum
sak of atorvestatin, :

This invention s siill more particulerly directad to a pharmacsutical
composition hereinafter termed “Composition CC*, of Compoaltion CB wherein seid
antihypertansive agent Is a caicium channel blocker, said calcium channel blocker
being verapami, dRtiarem, mibefradil, lsradipine, lacidipine, nicardipine, nifedipine,
nimodipine, niscidipine, nitrendipine or felodipine.

This invention is stil more particularly directad to a pharmaceutical
composition of Composition CC wherein said calcium chennel blocker is felodipine or
nifedipine.

This invention is also more particularly directsd to a pharmaceuticat
composition of Composition CB wherein sald antihypertansive agent is an ACE
perindoprll, quinapri or trandalaprl.

This Invention is also mare particutarly directed to a pharmaceutical
composilion of Cormposition CB wharain saki antihypertensive agent is an Al
antagonist, sald A-ll antagoniet being losertan, kbasautan or valsartan.

This invention is also more particularly directed to a pharmaceutical
composition of Compasition CB wherein sald antihypertensive agent is a diuretic, saikd
ditretic baing amioride or bendrofiumethiazide.

This invention is el more particularly directed to a pharmaceutical
composition of Composition CB wharein saki entihyperiensive agent is a bata-
adrenergic receptor blocksr, sald bete-adrenargic recapior blocker being carvediiol.

This invention is st more parficularly directed to a pharmacautical
composiiion of Composition CB wherein sald antihypertensive agent is an alpha-
adrenergic receptor biocker, sald alpha-adrenergic receptor blocker being daxernsin,
prazosin or trimazosin.
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This invention is aiso particutarly directed to a pharmaceutical composition of
Composition B wherein said therapsulic effect is antianginal; antiatherosclerotic;
antihypertansive and hypolipidemic; or is effective for cardiac risk management.

This invention s particularly directad to a phamaceutical composition of
Composition BB wherein said therapeutic effact is antianginal; antiatherosclerotic;
enthypertensive and hypolipidemic; or is effective for caniiac risk managemeant.

This invention is siso particularly directad to a pharmaceutical composition of
Composition C wherein sald therspeutic effect is antianginal; antiathercscisrotic;
antihypertsnsive and hypolipidemic; or Is effective for cardiac risk management.

This invention is also particxarly directed to a pharmaceutical composition of
Compostition CB wherein said therapeutic effect is sntianginal, entiatheroscierotic;
antihypertansive and hypolipidemic; or Is effective for cansiac fisk management.

This invention ls aiso directed to a first pharmaceutical composition,
hereinafter termed “Composltion D", for use with a second phamaceutical
composition for achieving a therapeutic effect In a mammal in need thereof, which
effect Is greatsr than the therapsutic effect achleved by administering sald first or
second pharmaceutical compositions separately and which second pharmaceutical
composition comprises an amount of storvastatin or a pharmaceutically acceptable
salt thereof and s pharmaceutically acceptable camier or diuvent, saki first
pharmaceutical composition comprising an amount of an antihypertensive agent or a
pharmaceutically acceptable salt thereof and a pharmacautically acceptable carrier or
divent, provided that said antihypertsnasive agent ls not amiodipine or a
pharmaceutically acceptable acld addition sak thereof.

Thia nvention Is particularly directed to a pharmaceutical composition,
hereinafter terrned “Composition DA”", of Composition D wherein saki
antihypertensive agent is a calcium channal biocker, an ACE Inhibltor, an A-ll
antagonist, a diuretic, a beta-adrsnergic receptor blocker or an aipha-adrenergic
receptor blocker.

This invention ls more particularly directed to a pharmaceustical composition,
hereinafter tarmad “Composition DB", of Composition DA wherein saki second
pharmaceutical composition comprises the hemicaicium salt of atorvastatin.
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This invention s aiso perticulerly directed to a pharmaceutical composition of
Composttion D whersin said therapeutic effect is antianginal; antiatherosclerotic;
antihypertsnsive and hypolipidemic;, or Is effective for cardiac risk management.

This invention is aleo directed to a pharmaceutical composion of
Composiion DB wherein said therapeulic effect is antlanginal; antiatherosclerotic;
antihypertensive and hypolipidamic; or is effective for cardiac risk managsment.

This invention is aiso directad to a fist pharmaceutical compoaition,
hereinafter termed “Composlion E°, for (me wih & second pharmaceutical
compoaition for achieving a therepeutic effect n a mammal in need thereof, which
effect Is greater than the therapeutic effect achieved by administering sald first or
second pharmaceutical compositions separately and which second pharmaceutical
composition comprises an amount of an antiiypertensive agent or & pharmaceutically
acceptahbie skt thereof and a pharmeceutically accepiable camier or diusnt, sald first
pharmaceufical composition comprising an emout of atorvasietin or a
pharmaceutically acceptable sakt thereof and a pharmaceutically acceptable carrier or
divent, provided that sald antthypertensive agent is not amiodipine or a
pharmaceulically acceptable ackd addifion salt thereof.

This Invention is particularly directed to a pharmaceutical composition,
hereinafter fermed “Compoaition EA”, of Composition E wherein sald
antihyperiansive agent is a calclum channel blocker, an ACE inhibitor, an A-ll
antagonist, a diuvetic, a bete-adrenargic receptor biocker or an alpha-adrenergic
receptor blocker.

‘Iivis nvention Is more particularly directed to a pharmaceutical composition,
herinafter termed “Composition EB, of Composition EA comprising the hamicaicium
salt of atorvastatin.

This invantion Is aiso parlicularly directed to a pharmaceutical composition of
Cornposition E wherein said therapoutic effect is anfianginal; aniiatherosclarotic;
antihypertansive and hypolipidamic; or is effective for cardiac risk management.

This invention is also particulerly directed to & pharmeceutical composition of
Compoalion EB wherein sald tharepeutic effect is sntianginal; anfiatheroacierotic;
antihypertensive and hypolipidamic; or is effective for cardiac risk management.

This invention Is also directed to a kit, hereinaftar termed “Kit A", for achieving
a therapeutic effect in a mammal comprising:
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a an amourt of atorvastatin or a pharmaceutically acceptable
saft thereof and a pharmaceutically acceptable carrier or diuent in a first unit dosage
form;

b. an amount of an anthypertensive agent or a pharmacsutically
accepisble salt therecf and a pharmaceutically acceptable camier or divent in a
spcond unit dosage form; and

c conteiner means for containing sald first and second dosage
forms, provided that sald entthypertensive agent 8 not amiodipine or a
pharmaceutically accaptabla acid adkition salt thereof.

This invention Is parficularly directsd to a iit, hereinafter tarmed “Kit AA”, of
Kit A comprising the hemicalclum salt of storvastatin,

Thia invention is more particularly directed to a kit, hereinafter termed “Kit
AB", of Kit AA wherein sald anfhypeartensive agent is a calcium channel! blocker, an
ACE inhibitor, an A-ll antagonist, a diuretic, a beta-adrensrgic receptar blocker or an
aipha-adrenergic receptor blocker.

Thia invention le sl more particulerty directed to a kit of 10t AB wharein said
therapeutic effect Is antianginal: antistherosclerolic; antiwpertensive and
hypolipidemic; or is affective for cardiac risk management.

This inveniion Is also directed to a method, herelnafter termed “"Mathod A”, for
treating a mammal in need of therapeutic treatment comprising administering to said
mammal

(a) an amount of a first compound, said first compound being
atorvastatin or a pharmacsutically acceptable salt thereof: and

(b) an emount of a sacond compound, said second compound being
an antihyperisnsive agent or a pharmaceutically acceptable salt therecf,
wherein said first compound end said second compound are each oplionally and
indepandently administered together with a pharmaceutically acospiable carrier or
diuert, provided that sald anthypertensive agent is not amiodipine or a
pharmeceutically accepiable acki sddifion asit thereof.

This invendion is particularly diraciad to a method, hereinafter termed “Method
AA", of Method A comprising the hamicaichun sait of atorvastating

This invention s more particularly directed to a method, hereinafter termed
“Method AB", of Method AA wherein said antiwpertensive agant is a calcium channel
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blocker, an ACE Inhibltor, an A-ll entagonist, a diurelic, a beta-adrenergic receptor
blockar, or an alpha-adrenargic receptor blociker.

This invention s aleo perficulary directad to 8 method, hareinafter termed
*Method AC", of Msthod A wherein sald first cornpound and said sscond compound
are administered sequentially in elther order.

This inveniion is aleo parficularly directed to a method, hersinafter termed
"Method AD", of Method A wherein sak first compound and saki second compound
are administered simultanecusly.

This invention is siill more particularly directed to a method, hareinafier
tarmed “Method AE", of Method AB wherein said first compound and sakd second
compopur are administered saquentially in either order.

This invention is sl more particutarly directed to a method, hereinafter
termed “Method AF", of Method AB whensin said fist compound and sald second
compound are administered sbnultaneously.

This invention is also perticularly directed to 8 method of Method A wherein
sald therapeutic treatment comprises antihypertensive and antihyperiipidemic
treatment.

This invertion Is also particularly directed 1o a method of Method AE wherein
said therapeutic trestment comprises anthypertensive and antthyperfipidemic
treatment.

This invention is aiso particularly directed to a methqd of Methad AF wherein
sald thermpeutic treaiment comprises enthypertensive and anihyperfipidemic
treatment.

This invention is aleo particularly direcied to a method of Msthod A wherein
said therapeutic tresiment comprises antianginel treatmen.

This invention is aiso particularly directed to a method of Mathod AE wherein
saki therapautic tresiment comprises antianginal trestment.

This invention ks also particularly directad to 2 method of Method AF whenain
said therapeutic treatment comprises antisnginal treatment.

This invention is also particularly directed to a method of Method A whereln
said therapeutic treatment comprizses cardiac risk managament.

This invention s also particularly directed to a method of Method AE wherein
said therapeutic treatment comprises cardiac risk management.

PCT/IB98/01230
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This invention is alsc particularly directed to a method of Mathod AF wherein
said therapeutic treaiment comprises cardiac risk management.

This invention Is aiso particularly directed to a method of Method A wherein
said therapeutic treatment comprises the treatment of atherosclerosis.

This invention ls also particularly directed to @ method of Method AE whersin
sald therapeutic treatment comprises the treatment of atherosclerosia.

This invention is aleo particularly direciad to & method of Method AF wherein
said therapeufic treaimant comprises the treatment of athercsclerosis.

Amiodipine Is a racemic compound due fo the symmetry at position 4 of the
dihydropyridine ring. The R and 8 enantiomers may be prepared as described by
Arrowamith et al, J. Med. Chem., 1886, 28, 1696. The caldum channel blocking
activity of amiodipine is substantially confined to the S{-) isomer and to the racemic
mbdure containing the R(+) end §(-) forms. (see International Patent Application
Number PCT/EPO402087). The R(+) isomer has fitle or no caiclum channel
blocking activity. However, the R(+) isomer is a potent inhibitor of smoath muacle cell
migation. Thus, the R{+) lsomer is useful in the treatment or prevention of
atherosclerosis. (see Intemalional Patent Application Number PCT/EPOS00847).
Based on the above, a skiled person could choose the R(+) isomer, the S{-) isomer
or the racemic mbdure of the R(+) lsomer and the §(-) isomer for use in the
combination of this invention.

Where used herein, the term “cardiac risk” means the Bkelihood that a subject
wil suffer a future adverse cardiac event such as, e.g., myocandial infarction, cardiac
arest, cardinc falure, cardiac lscheemia.  Cardiac risk ls celculated uaing the
Framingham Risk Equation as set forth above. The term “cardisc risk management”
means that the riek of fulure adverse cardiac events is substantially reduced.

it wil be recognizad by thoss asidied in the art that catiain of the
antihypertonsive sgenis which are used in combinalion with storvastatin or a
pharmacusiically acceptable salt of atorvastatin contain alther an acidic moisty or a
basic molety which may be reacied with elther a base to form a cationic sak or an
acld to form an acki axkiiion sait, respeciively. All of the pharmaceutically acceptable

salls of the anthypertensive agenis disciosed herein are within the scope of the
combination of this invention.
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DETAILED DESCRIPTION OF THE INVENTION

The pharmaceutical compositions of this invention comprise storvastatin or a
pharmaceutically acceptebie saft thereof and an anthypertensive agent or a
pharmaceutically acceptable salt thersof.

Aforvestalin may readily be prepared as described in US. Patant No.
4,681,803, which s incorporated herein by reference. The hemiceiclum sait of
storvastafin, which Is cumrently sold ss Liphor®; may readily be propared as
described In U.S. Patent No. 5,273,085, which is incorporated herein by refsrence.

The apmession “pharmeceutically scosplable saifs” includes both
pharmaceutically acceptable ackd adcdition salts and pharmaceutically acceptable
cationic salts. The expression “pharmacsutically-accepiable cationic salts” is
intendad to define but is not imilsd to such salts as the alkal metal salte, (o.g.,
sodium and potassium), akaline earth metal salis (e.g., caicium and magneslium),
aluminum salts, ammonium salia, and salls with arganic amines such as benzathine
(N,N-dberzylethylenediamine), cholins, disthanolamine, ethylenadiamine,
megkamine  (N-methyigiucamine), benethamine (N-benzylphenathylamine),
disthylamine, piperazine, tromethamine (2-amino-2-hydroxymethyl-1,3-propanediol)
and procaine. The expression “pharmacsutically-scceptable acid addiiion salts® ks
intended to define but is not imited to such salls as the hydrochioride, hydrobromide,
eulfats, hydrogen sulfate, phosphate, hydrogen phosphate, dihydrogenphosphate,

acetats, succinate, ciirate, methenssulionale (mesylats) and p-toluenesulfonste
(tosylats) salls.

Besides the hemicaicium sait, other pharmaceutically-acceptable cationic
salts of atorvaststin may be readly prepared by reacling the free add form of
atorvastatin with an sppropriate base, usually one equivalent, In a co-solvent. Typical
bases are sodium hydroxide, sodium methaxide, sodium ethoxkle, sodium hydride,
diethanciamine, piperazine and tromethamine. The salt is Isclated by concentration
to dryness or by addition of a non-solvent. In many cases, salts are preferably
prepared by mixing a solution of the acid with a solution of a different sait of the

calion (sodium or polassium ethythexanoats, magnesium oleats), and employing a
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solvent (e.g., ethyl acetste) from which the desired cationic salt precipliates, or can
be otherwise isolated by concaniration and/or addition of a non-soivent.  The acid
addition saits of atorvastatin may be readily prepared by reacting the free base form
of storvastatin with the appropriats acid. YWhen the salt is of a monobasic acld (e.g.,
the hydrochioride, the hydrobromide, the p-tolushesulfonats, the acetiate), the
_hydrogen form of a dibasic acid (e.g.. the hydrogen eulfate, the succinate) or the

dhydrogen form of & triheslc acld (e.g., the dihydrogen phosphats, the cliratn), at

least one molar equivalent and usually & molar excess of the ackd is employed.
However when such salls as the sulfate, the hemisuccinate, the hydrogan phosphate
or the phosphate are desired, ths sppropriate and exact chemical equivalents of acld
will ganerally be used. The free base and the acid are usually combined In a co-
salvent from which the desired sak precipitates, or can be otherwise isolated by
concentration and/or addition of & non-soivent.

The phamaceutically acceptabla acld addiion and cationic salls of the
antihypertensive agents usad in the combination of this invantion may ba prepared in
a manner analogous to that described for the preparation of the pharmaceutically
acceptable acki addition and cationic salts of atorvastatin, but subsiftuting the desired
antihypartensive compound for atorvastatin

The anthyperiensive agenis which may ba used in accordance with this
invention are members of different classes of anthypertensive agents, Including
calcium channel blockers (exckading amiodipine and pharmacactically acceptable
acid addition salts thereof), ACE inhibltors, A-ll antagonists, ciuretics, bata-adrenergic
recaptor biockers, vasodiiators and alpha-adrenargic receplor blockers.

Cailcium channel biockarn which are within the acope of this invention include,
but are not imitad to: bepridi, which may be prepared as disclosed in U.S. Patent No.
3,082, 238 or U.S. Relsste No. 30,577; clentiazem, which may be prepared as
disciosed In U.S. Patent No. 4,567,175; ditiarem, which may bo prepared ss
disciosed In U.S, Paient No. 3,562, ferudline, which may be prepared as cisciossd In
U.S. Patent No. 3,262 977, gallopamil, which may be prepared as disciosad in U.S.
Patent No. 3,261,859; mibairadil, which may be prepared as disciosed in U.S. Patent
No. 4,808,805; prenylamine, which may be prepared as disciosed in U.S. Patent No,
3,152,173; semotiadi, which may be prepared ss disciosed in U.S. Patent No.
4,788,635; terodiine, which may be prepared as disclosed in US. Patent No.
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3,371,014; verapamil, which may be prepared as disclosed in U.S. Patent No.
3,261,6850; aranipine, which may be prepared as disciosed in U.S. Patert No.
4,572,908; bamidipine, which may bs prepared as disciosed in U.S. Patent No.
4,220,849; benidipine, which may be prepared as disciosed in Europesn Patent
Application Publication No. 108,275; cinidipine, which may be prepared as disclosed
in US. Patent No. 4,872,088; efonidipine, which may be prepared as disciosed in
U.S. Patent No.4,885,284; eigacipine, which may be prepared as disclosed in U.S.
Paterit No. 4,952.502; felodipine, which may be prepared as disciosed in U.S. Patent
No. 4.284,611; isradipine, which may be prepared as disclosed In U.8. Patent No.
4,460.972; lacidipine, which may be prepared as discicsed in U.S. Patent No.
4,801,589; lercanidipine, which may be prepered as disclosed in U.S. Patent No.
4,705,797; manidipine, which may be prepared as diaciosed in U.S. Patent No.
4,802 875; nicardipine, which may be prepared as disciosed in U.S. Patent No.
3,685,758; nifadipine, which may be prepared as disciosad in U.S. Patent No.
3,485.847; nilvadipine, which may be prepsred as diaciosed in U.S. Patent No.
4,338,322; nimodipine, which may be prepared as disclosed in U.S. Patent No.
3,786,834; nisckiipine, which may be prepared as disciosed in U.S. Patent No.
4,154,839; nitrendipine, which may be prepared as disclosed in U.S. Patent No.
3,789,934; cinnarizine, which may be prepared as disclosed in U.S. Patent No.
2,882.271; fanartzine, which may be prepared as disclosed in U.S. Patent No.
3,773,930; idofiezine, which may be prepared as disclosad in U.S. Patent No.
3,267,104; lomerizine, which may be prepared as disclosed in U.S. Patent No.
4,683,325; bencyciane, which may be prapared as disciosed in Hungarian Patent No.
151,865; etafenons, which may be prepared as disciosed In German Patent No.
1,285,758; and perhaxiiine, which may be prepared as disclosed in British Patent No.
1,025578. The discicsures of al such U.S. Patents are incorporated herein by
reference.

Angiotensin Converling Enzyme Inhibitors (ACE-inhibitors) which are within
the scops of this invantion include, but are not imited to: alacepril, which may be
preparad as cisciosed In U.S. Patent No. 4,248,883; benazeprl, which may be
propared as disciosad in U.S. Patent No. 4,410,520; captoprl, which may be
preparad s disciosed In U.S. Paiert Nos. 4,048880 and 4,105,778; ceronapxi,
which may be propared as disclosed In U.S. Patent No. 4,452,780; delapri,, which
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may be prepared as disciosed In U.S, Patent No. 4,385,051; enalapri, which may be
prepared as disciosed in U.S. Patent No. 4,374,828; fosinopri, which may be
prepared as disciosed in U.S. Patent No. 4,337,201; imadaprl, which may be
prepared as disclosed In U.S. Putent No. 4,508,727; tisinopril, which may be prepared
a8 disclosed In U.S. Patent No. 4,555,602: moveltopri, which may be prepared as
disciosed in Beigian Patent No. 893,553; perindopril, which may bs prepared as
disciosed In U.S. Patent No. 4,508,728; quinaprl, which may be prepeared as
disciosed in U.S. Patent No. 4,344,048; ramipri, which may be prepared as disclosad
in U.S. Patent No. 4,587,258; spiraprli, which may be prepared as disclosad In U.S.
Patent No. 4,470,972; temocepril, which may be prepared as disclosed in U.S. Patent
No. 4,600,005; and trandolaprll, which may be preparad as disciosed in U.S. Patent
No. 4,633,361. The disciosures of all such U.S. patents are incorporaied herein by
reference.

Angiotensin-ll receptor antagonists (Al antagonists) which are within the
scope of this invention include, but are not imited to; candesartan, which may be
prepared as disciosed In-U.S. Patent No. 5,186.444; eprosartan, which may be
prepared s disciosed in U.S. Patent No. 5,185351; irbesartan, which may be
prepared as disclosed Iin U.S. Patert No. 5,270,317; losartan, which may be prepared
as discliosed in U.S. Patent No. 5,138,008; and valsartan, which may be prepered as
disciosed jn U.S. Patent No. 5,380,578. The disclosures of all such U.S. patents are
Incorporated herein by reference.

Beta-adrenargic recepior blockers (beta- or f-blockers) which are within the
scope of this invention Include, but are not mited to: acebutolol, which may be
prepared as disclosed In U.S. Patent No. 3,857,952 alprenciol, which may be
prepared as disciosed in Netherlands Patent Application No. 6,605,692; amosulalol,
which may be prepared as disclosed in U.S. Patent No. 4,217,305; arctinolol, which
may be prepared as disciosed in U.S. Patent No. 3,832,400; atenclol, which may be
prepared as disciosed in U.S. Palent No. 3,683,807 or 3,838,671; befunolol, which
may be prepared as disciosed in U.S. Patent No. 3,053,923; betaxciol, which may be
prepared es disclosed in U.S. Patent No. 4,252,084; bevantolol, which may be
prepared es disciosed In U.S. Patent No. 3,857,081, bisoprolol, which may be
prepared as disciosed In U.S. Patent No. 4,171,370; bopindolol, which may be

v
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prepared as disclosed in U.S. Patent No. 4,340,541; bucumolol, which may be
propared as disciosed in U.S. Patent No. 3,803,570; bufetolol, which may be
prepared as disclosed In U.S. Patent Na. 3,723,478; bufursiol, which may be
prepared as disclossd In U.S. Patent No. 3,820,838; bunitrolol, which may be
prepared as disciosed in U.S. Patent Nos. 3,940,489 and 3,801,071; buprandolol,
which may be prepared as disciosed In U.S. Psient No. 3,300,408; butiridine
ydrochioride, which may be prepared as disclosed in French Patent No. 1,390,058;
butofiolol, which may be prepared as disclosed in ULS. Patent No. 4,252 825;
carazolol, which may be prepared as disciosed in Gesman Patant No. 2,240,509;
carteciol, which may be prepared as disciossd in U.S. Patent No. 3.010,024;
carvediiol, which may be prapared aa disclosed in U.S. Patent No. 4,503,067
celiprolol, which may be prepared as disciosed .in U.S. Patent No. 4,034,000;
cetamoiol, which may be prepared as diaclosed In U.S. Patent No. 4,059,622:
cloranolol, which may be prepared as disciosed in German Patert No. 2,213,044;
dilevaiol, which may be prepared as disciosed in C2fion et al., Journal of Medicinal
Chemistry, 1882 25, 670; epanclol, which may be prepared as disclosed In
Ewropean Palent Publicstion Appiication No. 41.481;. indenolol, which may be
prepared as disciosed In U.S. Patent No. 4,045482; labetalol, which may be
prepared as cisclosed in US. Patant No. 4,012,444; ievobunolol, which may be
prepared as disciosed in U.S. Pmlert No. 4,483,176; mepindolol, which may be
prepared as disciosed in Seemen et al, Helv. Chim. Acla, 1971, 54 241;
metipranciol, which may be prepared as disciosed In Czachoslovaiian Patent
Application No. 128,471; metoprolol, which may be prepared as disciosed In U.S,
Patent No. 3,673,600; moprolol, which may be prepared as disciosad In U.S. Patent
No. 3,601,768 nadoiol, which may be prepared as disclosed in U.S. Patent No.
3,635, 207. nadoxoiol, which may be prepared es disclosed in U.S. Patent No.
3,816,702; nebivaiol, which may be prepared as disclosed in U.S. Paternt No.
4,854,382; nipradiiol, which may be prepared as disciosad In U.S. Patent No.
4,304,382; cxprenciol, which may bs prepared as disciosed In Briish Patent No.
1,077,603; .perbutniol, which may be propared as disclosed in U.S. Puatent No.
3,651,463; pindolol, which may be prepared as disciosed in Swiss Patent Nos.
489,002 and 472, 404; practolol, which may be prepared as disciosed in U.S. Patent

213
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No. 3,408,387; pronethalol, which may be prepared as disciosad in British Patent No.
908,357; propranciol, which may be prepared as disciosed in U.S. Patent Nos.
3,337,628 and 3,520,918; sotalol, which may be prepared as disciosad in Uloth et al.,
Joumnal of Medicinal Chemistry, 1966, 8. 88; sufinalol, which may be prepared as
disciosed In German Patent No. 2,728,641; talindol, which may be prepared as
disciosed in U.S. Patent Nos. 3,935,250 snd 4,038,313; tertatolol, which may be
prepared as disclosed in U.S. Patent No. 3,060,801; tiisolol, which may be prepared
s discliosed in U.S. Patent No. 4,120,585; timolol, which may be prepared ss
disciosed in U.S. Patant No. 3,655,863; toliprolol, which may be prepared as
disclosad in U.S. Patent No. 3,432,545; and xibenolol, which may be prepared as
disclosed in U.S. Patent No. 4,018,824. The disclosures of afl such U.S. patents are
incorporatad herein by reference.

Alpha-adrenergic recaptor biockars (alpha- or a-blockers) which are within the
scope of this invention Include, but are not imied to: amosulalol, which may be
prepared as disclosed in U.S. Patent No. 4,217,307, arotinolol, which may be
prepared as disclosed in U.S. Patent No. 3,032.400; dapiprazole, which may be
prepared as disclosed in U.S. Patent No. 4,252,721; doxazosin, which may be
prepared as disciosed in U.S. Patent No. 4,168,380; fenspirkie, which may be
prepared as disclosed in U.S. Patent No. 3,389,102; indoramin, which may be
prepared as disclosed in U.S. Patent No. 3,527,761; labetoki, which may be
prepared as disclosed shove; nafiopidl, which may be prepared as disciosed in U.S.
Patent No. 3,007,666; nicergoline, which may be prepared as disclosed in U.S.
Patent No. 3,228,043; prazosin, which may be prepared as disclosed in U.S. Patant
No. 3,511,836; tamsulosin, which may be prepared as disciosed In U.S. Patent No.
4,703,083; tolazoiine, which may be prepared as disciosed In U.S.-Patent No.
2,161,838; trimazosin, which may bs prepared as disciosed in U.S. Patent No.
3,680,068; and yohimbine, which may be lsolated from natural sources according to
methods well known t©o those skilled In the art The disclosures of all such US.
pubm-u‘lmupumdhﬂuhbym

The term “vasodistor,” where used hersin, is meant 10 include cerebral
vasodilators, coronary vasodiators and peripheral vasodiators.  Cerebral
vasodilators within the scope of this invention Include, but are not Gmited to:

21y
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bencyciane, which may be prapared as disclosed above; cinnarizine, which may be
prepared ss disciosad above; clicoline, which may be isclated from natural sources
as disclosed in Kennedy et ai, Jounal of the Amaerican Chemical Soclety, 1855, 77.
250 or synthesized as disciosed in Kennedy, Journal of Biological Chemistry, 1958,
222, 185; cyciandelate, which may be prepared as disclosed in U.S. Patant No.
3,863,507; ciclonicate, which may be prepared as disclosed in German Patant No.
1,010,481; discpropylamine dichioroacetate, which may be prepared as disclosed in
British Patent No. 862,248; ebumamonine, which may be prepared as disclosed in
Hermann et al., Jounal of the American Chemical Sodiety, 1978, 101, 1540; fasudil,
which may be preparad as disciosed in U.S. Patent No. 4,678,783; fanoxedl, which
may be prepaned as disciosed In U.S. Patent No. 3,618,021; flunarizine, which may
be prepared ss disciosed in U.S. Patent No. 3,773,639; budiiast, which may be
preparad es disciosed in U.S. Patert No. 3,850,841; tfenprodi, which may be
preparad gs disciosed In U.S. Patent No. 3,508,164; lomarizine, which may be
prepared ss disclosad In U.S. Patent No. 4,663,325; nafronyl, which may be prepared
@8 disclosed In U.S. Patent No. 3,334,088; nicametate, which may be prepared as
disciossd In Blicks et al, Joumnal of the American Chemical Sociely, 1842, 84, 1722;
nicergoline, which may be prepared ss disclosed above; nimodipine, which may be
prepared as disclosed In U.S. Patent No. 3,799,834; papaverine, which may be
prepared gs reviewed in Gokiberg, Chem. Prod. Chem. News, 1854, 17. 371;
pentifyline, which may be prepared as disciosed in German Patent No. 880,217;
finofadrine, which may be prepared as disciosed in U.S. Patent No. 3,583,907,
vincamine, which may bs prepared as disclosed In U.S. Patent No. 3,770,724;
vinpocetine, which may be prepared as disciosed in U.S. Patent No. 4,035,750; and
viquidil, which may be prepared as disciosed in U.S. Patent No. 2,500,444. The
disciosuzres of all such U.S. patents are incorporated hersin by reference.

Coronary vasodiators within the scope of this invention inchixle, but are not
fimitsd fo: amotriphens, which may be prepared as disciosed in U.S. Patent No.
3,010,965; bendazol, which may be prepered es disciossd in J. Chem. Soc. 1988,
2429; benfurodil heamisuccinate, which may be prepared ss disclosed in U.S. Patent
No. 3,355,483; benziodarone, which may be prepared as disclosed in U.S. Patent
No. 3,012,042; chioracizine, which may be prepared as disciosed in British Patent
No. 740,932; chromonar, which may be prepared as disciosed In U.S. Patent No.

B
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3,282,938; cichenfural, which may be prepared as disclosed in British Patent No.
1,160,925; clonfirate, which may be prepared from propanedic! according to methods
well known fo those skilied in the art, e.g.. see Annalan, 1870, 166, 165; cloricromen,
which may be prepared as disciosed In U.S. Patent No. 4,452,811; dilazep, which
may be prepared as disciosed in U.S. Patent No. 3,532,685; dipyridamole, which may
be prepared as disclosad in British Patent No. 807,828; droprenilamine, which may
be prepared as disciosed in Garman Patent No. 2,521,113; efloxate, which may be
prepared as disciosed in British Patent Noa. 803,372 and 824,547: erythrityl
tetranitrate, which may be prepared by nitration of erythritol according to methods
well-known fo those skifled in the axt; etafenone, which may be prepared as disclosed
in Garman Patent No. 1,265,758; fendiine, which may be prepared as disclosed in
U.S. Patent No. 3,262,977; floredll, which may be prepared as disciosed in German
Psatent No. 2,020,4684; ganglefene, which may be prepared as disciosed In U.S.S.R
Patent No. 115,905; haxsstrol, which may be prepared as disciosed in U.S. Patent
No. 2,357,985; hexxobendine, which may be prepared as disciosed in U.S. Patent No.
3,267,103; itramin tosylate, which mey be prepared as disciosed in Swedish Patent
No. 168,308; kheliin, which may be prepared as disclosed in Baxter et al., Joumnal of
the Chemical Socisty, 1849. S 30; fidoflazine, which may be prepared as disclosed in
U.S. Patent No. 3,267,104; mannitol hexanitrate, which may be prapared by the
nitration of mannitol according to methods wel-known o those sidied in the et
medibazine, which may be prepared as disciosad in U.S. Patent No. 3,110,828;
nRroglycerin; pentserythritol tetranitrate, which may be prepared by the nilration of
pantasrythriiol according to methods weldmown to those skiled in the art
pentrinitral, which may be preparad as disclossd in German Patent No. 638,422-3;
perhexdiine, which may be prepared as disclosed sbove; pimedyline, which may be
prepared as disciosed In U.S. Patent No. 3,350,400; prenylamine, which may be
prepared as disclossd in U.S. Patent No. 3,152,173; propatyl niirata, which may be
prepared as disclosed In French Palant No. 1,103,113; trapidi, which may be
prepared as disclosed in East German Patent No. 55,056; tricromyl, which may be
prepared as disciosed in U.S. Paient No. 2,768,01S5; trimetaziiine, which may be
prepared as disciossd in U.S. Patent No. 3,262,852; troiniirats phosphate, which may
bs prepared by nitration of tristhanclamine followed by precipitation with phosphoric
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may be prepared as disclosed In U.S. Patent Nos. 2,816,118 and 2,980,688. The
disciosures of all such U.S. patents are incorporatad herein by referance.

Peripharal vasodiiators within the scope of this invention include, but are not
fimited to; aluminum nicolinate, which may be prepared as disclosed in U.S. Palent
No. 2,970,082; bamethan, which may be prepared as disclosed in Comigan et al,
Joumnal of the American Chemical Socisty, 1845, £7. 1854; bencyclane, which may
be prepared as disciosed above; betahisiine, which may be prepared as disclosed in
Waller et al; Journal of the American Chemical Society, 1841, 83, 2771; bradyidnin,
which may be prepared as disciosed In Hamburg et al, Arch. Biochem. Biophys.,
1858 78, 252; brovincamine, which may be prepared as disciosed in U.S. Patent No.
4,148,643; bufeniods, which may be prepared as disclosed in U.S. Patent No.
3,542,870; bufiomedi, which may be prepared as disclosed in U.S. Patent No.
3,805,030; butalamins, which may be prepared as disclossd in U.S. Patent No.
3,338,809; cetiadl, which may be prepared as disclosed in French Patent Noa.
1,460,571; ciclonicate, which may be prepared as discliosed in German Patent No.
1,810,481; cinepazida, which may be prepared as disclosed In Beigian Pstent No.
730,345; cinnartrine, which may be prepared as disclosed above; cyciandeiats, which
may be prepared as disclosed above; diisopropylamine dichloroacatate, which may
be prepared as disciosed sbove; eladoisin, which may be prepared as disclosed in
British Patent No. 684,810; fanmeadi, which may be prepared as disclosed above;
fiunarizine, which may be prepared as disciosed above; hepronicate, which may be
prepared es disciossd in U.S. Patent No. 3,384,842, fenprodi, which may be
prepared as disciosed above; loprost, which may be prepared as disciosad in U.S.
Patert No. 4,602,464; inosiiol niacinate, which may be prepared as disciosed In
Bacdgett et al., Joumal of the American Chemical Society, 1847, 83, 2007:
isoxsuprine, which may be prepared as diaciosed in U.S. Patent No. 3,058,838;
kalidin, which may be prepared as disciosed In Blochem. Blopfiys. Res. Commun.,
1961, 6, 210; kniliqrein, which may be prepsred as disciosed in German Patent No.
1,102,973; moxisylyle, which may be prepared as disciossd in German Patent No.
905,738; nafronyl, which may be prepared as disciosed shove; nicametate, which
may be prepared as disciossd sbove; nicargoline, which may be prepared as
disclosed above; nicofuranose, which may be prepared as disciosed in Gwiss Patant
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No. 308,523; nyiidrin, which may be prepared as discicsed in U.S. Patent Nos.
2,081,372 and 2,661,373; pentifyline, which may be prepared as disciosed sbove;
pentodiyline, which may be prepered as disclosed in U.S. Patent No. 3,422,107;
piribadl, which may be prepared as discloged in U.S. Patent No. 3,200,087:
prostagiandin E;, which may be preparad by any of the methods referenced In the
Merck Index, Twelfth Edition, Budavert, Ed., New Jemey, 1006, p. 1353; suloctidil,
which may be prepared as disciosed in German Patent No. 2,334,404 tolexoline,
which mey be prepared as disciosed in U.S. Patent No. 2,161,938; ard xanthinol
niacinate, which may be prepared as disciosad in German Patent No. 1,102,750 or
Korbonits et al., Acta. Pharm. Hung., 1888, 38, 88. The disclosures of alt such U.S.
patents are incorporated hersin by reference.

The ferm “diuretic,” within the scope of this iwention, is meant to include
diuretic benzothiadiazine derivatives, diurelic organomercurials, diuretic prines,
diuretic steroids, diuretic sulfonamide derivatives, diurelic urecis and other diuretics
such as emanozine, which may be prepared as discicsed in Austrian Patent No.
168,083; amioride, which may be prepared as disciossd in Beigian Patent No.
635,388; arbutin, which may be prepared as disciosed In Tachitschibabin, Annalen,
1830, 479, 303; chivrazan?l, which may be prepered as disciossd in Austrian Patent
No. 168,083; ethacrynic acid, which may be prepared as disclosed in U.S. Patent No.
3,255,241; etoxolin, which may be prepared as disclosed in U.S. Patert No.
3,072,653; hydracarbazine, which may be prepared as disciosed In British Patent No.
858,409, isosorbide, which may be prepared aa disciosed in US. Patent No.
3,180.641; mannitol, metochaicons, which may bs prepared as disciosed In
Freudenberg et al, Ber., 1857, £, 057 muzoiimine, which may be prepared as
disclosed In U.S. Patent No. 4,018,880; perhexiine, which may be prepared as
disciosed above; ticrynafen, which may be preparad as disclosed in U.S. Pgtant No.
3,758,508; triamisrene which may be prepared as disclosed in U.S. Patent No.
3,081,230; and urea. The disciosures of afl such U.8. patents are incorporsted herein
by reference.

Diuretic berzxothiadiazing derivatives within the scope of this invention include,
but are not imiled to; althiszide, which may be prepared as disciosed in British Patent
No. 902,858; bendrofumethiszide, which may be prepared as disciosad in U.S.
Patent No. 3,285,573; benzthimzide, McManus et al., 136th Am. Soc. Meeting
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(Alantic City, Septsmber 1959), Abstract of pepers, pp 13-O;
benzylhydrochiorothiazide, which may be prepared as disciosed in U.S. Patent No.
3,108,097; buthiszide, which may be prepared as disclosed In British Patent Nos.
881,367 and 885,078; chiorothiazide, which may be prepared as disclosed in U.S.
Patent Nos. 2,809,104 and 2,837,168; chiorthalidons, which may be prepared as
disclosed in U.S. Patent No. 3,055,004; cyciopenthiazide, which may be prapared as
disclosed in Beigian Patent No. 587,225; cyclothiazide, which may be prepared as
disclosed in Whitshead et al, Joumal of Organic Chemisty, 1981, 28, 2814:
epithlazide, which mey be prepared ss disclosed In U.S. Palent No. 3,009,911
ethiazide, which may be prepsred a3 disciosed in Brilish Patent No. 861,367:
fenquizons, which may be prepared as disclosad in U.S. Patent No. 3,870,720;
indapamide, which may be prepered as disciosed in U.S. Patent No, 3,565.911;
hydrochiorothiszide, which may be prepared as disclosed In U.S. Patent No.
3,164,588; hydroflumethiazide, which may be prepared as disciosed in U.S. Patent
No. 3,254,078; methydiothiazide, which may be prepared as disciosed in Close et al.,
Journal of the American Chemicel Soclety, 1860, 82, 1132; meticrane, which may be
prepared as disciosed In French Palant Nos. M2790 and 1,385,504; metolazone,
which may be prepared as disciosed in U.S. Patent No. 3,360,518; parafilutizide,
which may be prepered as disclosed in Beiglan Patent No. 620,820; polythiazide,
which may be ‘prepared as disclosed in U.S. Patent No. 3,000,011; quinethazone,
which may be prepared as disclosed in U.S. Patent No. 2.976,289; taciothlazide,
which may be prepared ss disclosed in Ciose et al, Journal of the American
Chemical Soclety, 1860, 82, 1132; and trichiormethiazide, which may be prepared as
disicosed in deStevens et al, Experientia, 1860, 16, 113. The disciosures of all such
U.S. patents are incorporated harein by reflerence.

Diuretic sulfonsmide derivatives within the scope of this invention include, but
are not imited to; acetazolamide, which may be prepared as disciosed in U.S. Patent
No. 2,980,879; ambusids, which may be prepared as disclosed in U.S. Patent No.
3,188,329; azosemide, which may be prepared as disclosed in U.S. Patent No.
3,865,002; bumetanide, which may be prepared as disciosed In U.S. Putent No.
3,634,583; butszoiamide, which may be prepared as disclosed In British Patent No.
760,757; chioraminophenamide, which may be prepared as disciosad in U.S. Patent
Nos. 2,800,104, 2,985,655 end 2,065,656; clofenamide, which may be prepared as
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disclosed in Olivier, Rec. Trav. Chim., 1818, 27, 307; clopamide, which may be
prepared as disciosed in U.S. Palent No. 3,450,758; clorexnione, which may be
prepared as discicsed in U.S. Patent No. 3,183,243; disulfamide, which may be
prepared as disciosed in British Patent No. 851,287; ethoxolamide, which may be
prepared as disciosed in British Patent No. 785,174; furosemids, which may be
prepared es disclosed in U.S. Patent No. 3,058,802; mefruside, which may be
preparad s disciosed in U.S. Patent No. 3,358,602; methazolamide, which may be
prepared as disciosed in U.S. Patent No. 2,783,241; piretanide, which may be
prepared as disclosed in U.S. Patent No. 4,010,273; torasemide, which may be
prepared as disciosed in U.S. Patent No. 4,018,02¢; tripamide, which may be
prepared as disclosed In Japanese Patent No. 73 05,585; and xipamide, which may
be prepared as disclosed in U.S. Patent No. 3,567,777. The diaclosures of all such
U.é.plhtnkmpalhdhuﬂibym.

In addition, atorvastatin end phammaceutically acceptabis salts thereof may
occur a8 hydrates or solvates, Further, the anthyperiensive agents which may be
used in eccordance with this invention and the pharmaceutically acceptable salls
thereo! may occur as hydraies or solvates. Sald hydrates and solvates are also
within the scope of the invention.

The pharmaceutical combinations and methods of this invention are all
adapiad o therapeutic use as agents in the treatment of atherosclercsis, angina
pectoris, and a condition characterized by the presence of both hypertension and
hyperiipidemnia in mammasls, particularly humans. Further, since these dissases and
conditions sre closely reisted to the development of cardiac diseass and adverse
cardiac corxiltions, these combinations and methads, by virtue of thelr action as
antiatherosclerclics, antianginals, entthypertensives and antthyperiipidemics, are
useful in the management of cardiac rial

The utitly of the compounds of the present invention as medical agents in the
frastment of stherosclercsis in mammals (e.g. humans) is demonsirated by the
aciivity of the compounds of this invention in conventional assays and the clinica)
protocol descrtbed below:

2%°
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of Athemaciarosia

This study is a prospective rendomizad evalustion of the effect of a
combination of storvastatin or a pharmacsulically acceptable salt thereof and an
antihypertsnsive agent on the progressionfregression of coronary and carotid artery
diseasa. The sty ls used to show that a combination of atorvastatin or a
pharmaceutically accepiable salt thersof and en antihypertensive agent is effactive in
slowing or asresting the progression or causing regression of existing coronary artery
disease (CAD) as evidenced by changes in coronary angiography or carotid
ultrasound, in subjects with establishad disease.

This etudy is an anglographic documentation of coronary artery disease
carried out as a double-biind, placabo-controlled trial of 2 minimum of about 500
subjects and preferably of about 780 to sbout 1200 subjecis. it Is especially
preferred to shuly about 1200 subjects in this study. Subjects are admittad into the
study after satisfying certain eniry criteria set forth balow.

Entry criteria: Subjects accepted for entry into this trial must satisfy certain
criteria. Thus the subject must be an adukt, either male or fomale, aged 18-80 years
of age In whom coronary anglography Is clinically indicated. Subjects will have
anglographic presence of a significant focal lesion such as 30% to 50% on
subsequent evaluation by quantitative coronary anglography (QCA) In a minimum of
one sagment (non-PTCA, non-bypassed or non-Mi vessal) that is kxdged not Ekely to
require intervention over the next 3 years. It Is required that the segments
undergoing analysis have not been interfered with. Since percutaneous transiuminal
cardiac angioplasty (FTCA) interferss with segments by the inesrtion of & belloon
catheter, non-PTCA segments are required for analysis. it Is aiso required that the
segments to be analyzed have not suffered a thrombotic event, such as a myocardial
infarct (M1). Thus the requirement for non-Mi vessels. Segments that will be
analyzad inchuxie: left main, proximal, mid and distel left anterior descanciing, first and
second diagonal branch, proximal and distal feft circumflex, first or largest space
obtuse margingl, prosdmal, mii and distal right coronary artery. Subjects will have an
ejection fraction of greater then 40% detarmined by cathetertzation or radionucide
ventriculography or ECHO cardiogram st the time of the qualifying anglogram or
within the previous three months of the acceptance of the qualifying angiogram
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provided no intervening event such as a thrombotic event or procedure such as
PTCA has occurred.

Generelly, dus to the number of patients and the physical imitations of any
one facility, the atudy is carfed out at muliple sites. At entry into the study, subjects
undergo quantitative coronary anglography as well as B-mode carotid arlery
ultrasonography and assesamant of carotid arterial compilance at designatad testing
centers. This establishes besalines for each subject. Once admitied into the test,
subjects are randomized to recelve an antihypertensive agent or a pharmaceutically
scceptable salt thereof ( $he dose Is dependent upon the particular antthyperiensive
agent or salt thereof chosen) and placebo or atorvastatin caichum (80 mgs) and
placebo or an antihypartensive agent or a pharmaceutically acceptable salt thereof
(the doss is dependent upon the particular antihypertensive agent or salt thereof
chosen) and atorvastatin caichum (B0 mge). it wil be recognized by a sidied person
that the free base form or other sait forms of amiodipine besylats or the fres base
form or other sakt forms of the statin may be used in this invention. Calculation of the
dosage amount for these other forms of the statinand amiodipine besylate is sasily
accompiishad by performing a simpie ratio relative to the molecular weights of the
species involved. The amount of the antihypertensive agent may be varied as
required. The amount of the statin will be titratad down from 80 mg ¥ it Is determined
by the piysician to be in the best interests of the sibject. The subjects are monitored
for a one to three year period, ganerafly three years being preferred. B-mode carotid
ultresound assessment of caroiid artery atherosdlerosis and compliance are
performed st reguiar intervels throughout the study.

Generally, six month intervals are sultabls. Typically this assessment Is
performad weing B-mode ultrasound equipment. However, a person skilled in the art
may use cther methoda of performing this assessment. Coronary anglography Is
performed at the conclusion of the one to three year treaiment period. The beseline
and post-trestment anglograms and the intervening carotii artery B-mode
uitrasonograms are eveluated for new lesions or progression of exdsting
atherosclerofic lesions. Arterlal compliance measurements are assessad for changes
from basaline and over the 8-month evaluation perioda.

The primary objective of this study is to show thet the combination of an
antihypertensive agent and atorvastatin reduces the progression of atheroaclerotic
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lesions as messured by quantitative coronary anglography (QCA) in subjects with
clinical coronary artery disease. QCA measures the opening in the lumen of the
arteries measured.

The primary endpoint of the study Is the change in the average mean
segment diameter of the coronary artery tree. Thus, the diameter of an arterial
segment is messured at various portions along the length of that segment. The
average diameter of that segment is then detarmined. After the average segment
diameter of many segments has been determined, the average of all segment
averages is dstermined io arrive at the average mean segment diameter. Tha mesn
segment diameter of aubjects taling atorvastatin or a pharmaceutically acceptable
salt thareof and amiodipine or a pharmacsutically acceptable acid addition salt
theraof will decine more slowly, will be halled completsly, or thare will be an increase
in the mean segment diameter. These results represent slowed progression of
atherosciercsis, halted progression of atheroscierosis and regression of
stherosclerosis, repsectively.

The secondary objective of this study ls that the combination of an
antihypertansive agent and atorvasiatin or a pharmaceutically accaptable salkt thereof
reduces the rate of progression of atheroscierosie In the carotid arteries a3 measured
by the slope of the mapdmum Intimal-medial thickness measurements averaged over
12 separate wall segments (Mean Max) as a function of time, more than does
amiodipine or a pharmaceulically acceptable acid addition salt thereof or atorvaatatin
or a pharmaceutically acceptable sait thereof alone. The intimal-medial thickness of
subjects taking atorvestatin or a phatmaceutically accepiable sait thereof and
emiodipine or a pharmaceutically acceptable acid addition sait thereof will increase
more siowly, wil casse to increase or will decrease. Thesa results represent siowed
prorgression of athercscieroals, halted progression of atherosclerosis and regression
of atheroscierceis, respeciively. Further, these resuits may be used to fackitate
dosage determinations.

The utifity of the compounds of the present invention as medical agents in the
treaiment of angina pectoris in mammals (e.g., humans) is demonsimiad by the
aciivity of the compounds of this invention in conventional assays and the ciinical
protocol dascribed below:

PCT/IB98/01230
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This study in a double biind, parallel arm, randomized study to show the
offectivenass of storvastatin or a pharmaceutically acceptabile salt thereof and an
antihypertensive agent given in combinstion in the treatment of symptomatic angina.

Enfry critaria: Subjects are males or females between 18 and 80 years of age
with a history of typical chest pain associated with one of the following objective
evidences of cardiac lschemia: (1) stress test segment elevation of about one
mEimeter or more from the ECG; (2) positive treadmill stress test; (3) new wall
motion abnormality on ultrasound; or (4) coronary angiogram with a significant
quaiifying stenosis. Generally a stenosis of about 30-50% Is considered to be
sighificant.

Each subject Is evaluatad for about ten to thirty-two weeks. At least ten
weeks are generally required to complete the study. Sufficient subjects are used In
this screen to ensure that about 200 to 800 subjects and preferably about 400 subject
are evaluated to complets the study. Subjects are scresned for compliance with the
entry criteria, set forth below, during a four week run in phase. After the screening
critaria are met, subjects are washed out from their current anti-anginal medication
and stablizad on a fong acting nitrate such as nitrogiycerine, isosorbide-5-
mononitraie or iscsorbide dinlirate. The tarm "washed out”, when used in connection
with this screen, means the withdrawal of cument ani-anginst medication so that
substantially all of sald medication is eiminated from the body of the subject. A
period of eight weels is praferably allowad for both the wash out period and for the
establishment of the subject on stable doses of said nitrate. Subjects having one or
two attacks of angina per week while on stable doses of long acting nitrate are
generally permitted fo sidp tha wash out phase. After subjocts are stabillred on
nitrates, the subjects enter the randomization phase provided the subjects continue to
have elther one or two engina attacks per week. in the randomization phase, the
subjects are randomly piaced into one of the four arms of the study set forth below.
After completing the wash out phase, subjects in compilance with the enlry criteria
undergo twenty four hour ambudatory elecirocardigram (ECG) such as Holter
monitoring, exercise stress testing such as & treadmil and evaluation of myocardial
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perfusion using PET (photon emission tomography) scanning to estabiish a baseline
for each subject. When conducting s stross test, the speed of the treadmil] and the
gradient of the treadmill can be controlled by a tachnician. The speed of the treadmill
and the angle of the gradient are ganerally increased during the tast. The time
intervais between each spesd and gradient increase is generally determined using a
modified Bruce Protocol

After the baseline investigations have bsen completed, subjects are initiated
on ans of the following four arms of the study: (1) piacabo; (2) atorvastatin (ebout 10
mg to about 80 mg); (3) an antihypertensive agent (dose is dependent upon the
particular antthypertensive agent chosen); or (4) a combination of the above doses of
atorvastatin and anthypertensive agent together. it will be recognized by & skilled
person that the free base form or other salt forms of amiodipine besylate or the free
bass form or other sait forms of the statin may be used in this invention. Calculation
of the dosage amount for these other forms of the statinand amiodipine basylate s
eaglly accomplished by performing a simpile ratio relative to the melecular weights of
the species involved.  The subjects are then monitored for two to twenty four weeks.

After the monftoring period has anded, subjects will undemo the following
kvestigations: (1) twenty four hour ambulatory ECG, such as Holter monktoring; (2)
exarcise siress testing (e.g. treadmill using said modified Bruce Protocol); and (3)
evaluation of myocardial parfusion using PET scanning. Patients keep a dlary of
painful lschemic events and nitroglycerine consumption. it is generally desirable to
have an accurate record of the mamnber of anginal attecks sufferad by the patient
during the duration of the tast. Since a patient generally takes nitroglycerin to ease
the pain of an enginal attack, the number of times that the patient administers
nitroglycerine provides a reasonebly accurate record of the number of anginal
attacks.

To damonstrats the effectivenaas and dosage of the drug combination of this
invention, the person conducting the tast will svaluaie the subject using the tests
describad. Succassful treatmant will yield fewer iInstances of ischemic svents as
detacted by ECG, Wil sifiow the subject 0 exmrcise longer or at a higher intensity leve!
on the treadmill, or to exercise without pain on the treedmill, or will yleld betier
perfusion or fewer perfusion defacis on ulkrasound.
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The utiiity of the compounds of the present invention as medical agents in the
treatment of hypertension and hyperfipidemia in mammals (e.g., humans) suffering
from a combination of hypertansion and hyperiipidemnia is demonstrated by the
activity of the compounds of this invention in conventiona! assays and the clinical
protocol described beilow:

This stuly Is a doubls biind, parafiel arm, randomized study to show the
effectiveness of atorvasiatin or a phanmnaceutically accaptable salt theraof and an
antihypertansive agent given In combination in controliing both hypertension and
hyperiipidemia in subjects who have mild, moderate, or severe hypertension and
hyperfipidemia.

Each subject la evaluated for 10 to 20 weeks and preferably for 14 weeks.
Sufficient subjecis are used in this screen to ensure that about 400 to 800 subjects
are evaluated to complete the study.

Entry aifteria: Subjects are mals or female adults between 18 and 80 ysars of
age having both hypariipidemia and hypertension. The prasence of hyperiipikdemia is
evidenced by evaluation of the low dansity Epoprotein (LDL) lavel of the subject
relative to cartain positive risk factors. If the subject has no coronary heart discase
(CHD) and has lass than two positive riak factors, than the subject is considered to
have hyperiipidemia which requires drug therapy if the LDL of the subject Is greater
than or equai to 190. If the subject has no CHD and has two or more positive risk
factors, than the subject s considered to have hyperlipidemia which requires drug
therapy if the LDL of the subjact Is grester than or equal to 160. If the subject has
CHD, then the subject ls conskisred to have hyperfipidemia If the LDL of the subject
is greater than or equal to 130.

Positive risk factors Include (1) male over 45, (2) female over 55 wherein said
femnale Is net undergoing hormone replacement therapy (HRT), (3) famity history of
premature cardiovascular disease, (4) the subject Is a current amoker, (5) the subject
has diabetes, (6) an HDL of less than 45, and (7) the subject has hypertsnsion. An
HDL of greater than 60 is considered a negative risk factor and will offset one of the
sbove mentioned poasitive riek factors.
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The presence of hypertension is evidenced by a sitfing diastolic bioad
pressure (BP) of groster than 80 or sitting systolic BP of greater than 140. All blood
pressures are generafly determinad as the average of thres measurements taken five
minutes apart. _

Subjects are screenead for compiiance with the entry criteria set forth above.
Afer afl screening criteria are met, subjects are washed out from their curmant
antihypertensive and tipki lowering medication and are placed on the NCEP ATP Il
Step 1 diet. The NCEP ATP ii (adult treatment panel, 2nd revision) Step 1 diet sets
forth the amount of saturated and unsaturated fat which can be consumed as a
propartion of the total caloric intaks. The term “washed out” where used in connection
with this scresn, means the withdrawal of current anthypertansive and lipid lowering
medication so that substantially all of saki medication is eliminated from the body of
the subject. Newly diagnosed subjects generally remain untreated unti the test
begine. These subjects are also placed on the NCEP Step 1 dist. After the four
weeak wash out and diet stabilization period, subjects undergo the following baseline
investigations: (1) blood pressure and (2) fasting lipid screen. The fasting ipid
screen determines baseline fipki levels in the fasting state of a subjact. Generally,
the subject abetains from food for twelve hours, at which time fipid levels are
measured.

After the baseline investigations are performed subjects are started on one of
the following: (1) a fbeed dose of an antihypertensive agent, dose dependent upon the
particular antihypertensive agent chosen; (2) a fcad dose of atorvastatin, generally
sbout 10 to 80mg:; or (3) a combination of the above doses of storvastatin and an
antihypertanaive agent together. 1t will be recognizred by a siilled person that the free
base form or other sait forms of amiodipine besylate or the free base form or other
salt forms of the statin may be used in this invention. Calculation of the dosage
amount for thess other forms of the statinand amlodipine basylate s easlly
accompiished by performing a simpile ratio relative to the molecular weights of the
species involved. Bubjects remain on these doses for & minimum of six weeks, and
genarally fer no more than eight weeks. The subjscts retum to the testing center at
the conclusion of the six to eight weeks so that the basefline evaluations can be
repeated. The biood pressure of the subject at the conciusion of the study is
compared with the biood pressure of the subject upon entry. The lipkd screen

PCT/IB98A1220
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moastres the total cholesterol, LDL-cholestsrol, HDL-cholester), triglycerides, apoB,
VLDL (very low density lipoprotein) and other components of the lipid profile of the
subject, Improvements In the values cbiained after treatment relative to pretrestment
values indicate the utlity of the drug combination.

The utlly of the compounds of the pressnt invention as medical
thMdmrﬁhmamm (e.g.. humans) at risk for an
adverse cardiac event is demonsirated by the activity of the compounds of this
Invention in conventional assays and the clinical protocol described balow:

CIIEEA L L YAt Sl L) -llilll'.—ll"—'nl‘—'lr a1l A

This study is a double biind, paraliel arm, randomized study to show the
effectiveness of atorvastatin or a pharmaceutically acceptable sait thereof and an
antihypertensive agent given In combination in reducing the overall calculated risk of
future events in subjects who are at risk for having future cardiovascudar events. This
risk is calculaied by using the Framingham Risk Equation. A subject Is considerad to
be at risk of having a fuhue cardiovascular event If that subject s more than one
standard deviation above the mean as calculated by the Framingham Risk Equation.
mmbmummnmqofammmwmu&ma
pharmaceutically acceptabie salt thereof and an antihypertensive agent in controliing
cardiovascular risk by controfling both hypertension and hyperiipidemnia in patients
who have both mild to moderate hypertension and hyperiipidemia.

Each subjectis evaiuated for 10 ta 20 weeks and prefarably for 14 weeks.
Sufficient subjects are recruited fo ensure that about 400 to 800 subjects are
evaiuatad to compiete the study.

Entry criteria: Subjects included in the shudy are male or female adult subjects
baiween 18 and B0 years of age with a basellne five year risk which risk is above the
mecian for sakd subject’s age and sex, as defined by the Framingham Heart Study,
which is an ongoing prospective study of adult men and women showing that certain
risk factors can be used to predict the development of coronary heart disease. The
age, sex, sysivlic snd diastolic bicod pressure, smoking habit, pressnce or absence
of carbohydrate intolersnce, presence or absance of left ventricular hypertrophy,
serum cholestercl and high density fipoprotein (HDL) of more than one standard
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deviation above the norm for the Framingham Population are ell evaluated in
detarmining whether a patient Is at risk for adverse cardiac event The vaiues for the
risk factors are inserted Into the Framingham Risk equation and calculated to
datermine whather a subject is st risk for a future cardiovescular event.

Subjects are screened for compliance with the antry criteria set forth above.
After all screening criteria are met, patients are washed out from their current
anihypertensive and lipid lowering medication and any othar medication which wil
impact the results of the screen. The patients are then placed on the NGEP ATP I
Step 1 diet, as described above. Newly diagnosed subjects generally remain
untreated unti the test begins. Thess subjects are aiso piaced on the NCEP ATP I
Step 1 diet. After the four weak wash out and diet stabilization period, subjects
undergo the following baseline investigations: (1) blood pressure; (2) fasting; (3) Ipid
screen; (4) glucose tolerance test; (5) ECG; and (6) cardiac ultrasound. These tests
are carried out using standard procedures well imown to persons skilled In the art.
The ECG and the candlac ultrasound are generalty used to measure the presence or
absence of left ventricular hypertrophy.

Afer the basaline investigations ars parformed patients will be started on one
of the following: (1) a fixed doee of an antihypartensive agent, dose dependent upon
the particular antthypertensive agent chosen; (2) a fixad dose of atorvastatin (about
10 to 80mg); or (3) the combination of the above doses of atorvastatin and an
antihypertensive agent. it will be recognized by a skifled person that the free basa
form or other sak forms of amiodipine besyiate or the fres bases form or other sait
forms of the statin may be used in this lnvention. Caiculation of the dosage amount
for thase other forms of the statinand amiodipine besylate is easlly accomplished by
pesforming a simpie ratio relative to the molecutar weights of the species involved.
Patients are kept on these dosss and ars asked to retum in six o eight weeks so that
the baseline evaluations can be repested. At this ime the new values are entered
into the Framingham Risk equation to determine whether the subject has a lower,
greater or no change in the risk of future cardiovasoular event.

The shove assays demonstraling the effactiveness of amodipine or
pharmaceutically accepiable acld addiion ssits thereof and atorvastatin or
pharmaceutically acceptable sails thereof in the freaiment of angina pectoris,
atherosclerosia, hypertension and hyperiipidemia together, and the management of
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cardiac risk, aiso provide a means whereby the activities of the compounds of this
invention can be compared between themseives and with the activities of other
inown compounds. The resulls of these comparisons are useful for determining
dosage levals in mammals, including humans, for the treatment of such diseases.

‘The following dosage amounts and other dosage amounis set forth elsewhere
in this specification and in the appendant clalms are for an average human subject
having a weight of shout 65 kg to about 70 kg. The skilled praciitioner will readily be
able to determine the dosage amount required for a subject whose weight falls
outside the 85 kg to 70 kg range, basad upon the medical history of the subject and
the presence of diseases, e.g., diabeies, in the subject. All doses set forth herein,
and in the appendant claims, are daily doses.

In genaral, in accordance with this invention, the below-listed antihypertensive
agent is administered in the following dosage amounts:

diisrem, generally about 120 mg to about 480 mg;

verapamlil, generally about 20 mg to about 48 mg;

felodipine, generally about 2.5 mg to about 40 mg;

isradipine, gensrally about 2.5 mg 10 about 40 mg;

lackiipine, generally about 1 mg to about 8 mg;

nicardipine, generally about 32 mg to about 120 mg;

nifadipine, generally about 10 mg to about 120 mg;

nimodipine, genarally about 120 mg to about 480 mg;

nisoldipine, generally shout 6§ mg to about 80 mg;

nitrandipine, genarally about § mg to about 20 mg;

benazepril, generally about 10 mg to about 80 mg;

captopril, generally shout 50 mg to about 150 mg;

enalapril, generally about 5 mg to about 40 mg;

fosinopri, generally about 10 mg to about 80 mg;

lisinoprf,, generally about 10 mg to about 80 mg;
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quinapril, generally about 10 mg to about 80 mg;

losartan, generally about 25 mg to about 100 mg;

valsartan, generally about 40 mg to about 840 mg;

doxazosin, generally about 0.5 mg to about 16 mg;

prazosin, generally about 1 mg to about 40 mg;

trimszosin, generafly about 1 mg to about 20 mg; and

amioride, ganerally about 5 mg to about 20 mg.

it wil be recognized by those skilled in the art that dosages for the above
anthypertensive compounds must be individusiized to sach specific subject. This
individuaiization will depend upon the macdical history of the subject and whether the
subject Is concurrently taking other medications which may or may not interfere or
have an adverse effect in combination with the above antthypertensives.
Individuaization le then achieved by beginning with a low dose of the compound and
fitrating the amount up unti the desired therapeutic effect is achieved.

in general, in accordance with this invention, atorvastatin caicium Is generally
administerad in a dosage of about 2.6 mg to about 180 mg. Preferably, atorvastatin
caicium Is administerad In a dosage of about 10 mg to about 80 mg.

The compounda of the present invention are generally administered in the
form of a pharmaceutical compoeition comprising at least one of the compounds of
this invention together with a phamaceutically accepteble carrier or diivent. Thum,
the compounds of this Invention can be administered either individually or together in
any conventional oral, parenteral or trangdermal dosage form.

For oral adminisiration a pharmaceutical compoasition can take the form of
solutions, suspensions, tebiets, pills, capsules, powdens, and the §ks. Tablets
containing various excipients such as sodium citrute, calcium carbonate and calcium
phosphate are employed slong with various disintegrants such as starch end
preferably potato or tapioca starch and certain complex sificates, together with
binding agents such as polyvinylpyrolidone, sucrose, geletin and ecacla
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate
and talc are often very useful for tabletting purposes. Solid compositions of a simiiar
type are aiso empioyed as filers in soft and hard-filed gelatin capsides; preferred
maiesials In this connecion also include lactose or mik sugar as well as high
molacular weight poiyethylene glycols. When aquaous suspensions and/or elbdrs are

a6
2%
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desired for oral adminisiration, the compounds of this invention can bs combinad with
and/or suspending sgenis, as well as such diuents as water, ethancl, propylene
glycol, glycerin and varisus Fke combinations theraof.

The combination of this invention may also be adminstered in a controlied-
release dosage formulation such as a alow release or a fast relesse formulation.
Such controlied releass dosage formulations of the combination of this invention may
be prepared according to methads well imown to those skilied in the art. The method
of administration will be determined by the atiendant physician sfter an evakiation of
the subject's condition and requirements.

For purposes of parenteral administration, solutions in sesame or peanut oil
or in aqueous propylens glycol can be empiloyed, as well as sterfle aquecus solutions
of the corresponding water-soluble salts. Such agueous solutions may be suitably
buffered, if necessary, and the quid diluent first rendered Isctonic with sufficlent
sallne or ghicose. These aqueous solutions are especially suitable for infravenous,
intramuscular, subcitanecus and Infraperifoneal injection purposes. In this
connaction, the sterfle aqueous media empioyed are all readily obiteinable by
standard techniques well-mown to those skdlled in the art.

Methods of preparing various pharmaceutical compositions with a cartain
amount of-active ingredient are known, or will be apparent in light of this disclosure, to
those sidiied in this art. For axamples, see Ramingfo:
MMME&HP&ﬁmEﬁm(WEJ

Pharmaceufical compositions according to the invention may contain 0.1%-
85% of the compound(s) of this invention, preferably 1%-70%. In any event, the
composiion or formulstion to be administered wil contain a quantity of a
compound(s) according to the invention in an amount effactive to treat the condition
or disease of the subject being freated.

Sinca the present invention reigiss to the treatment of diseases and
mm-mammmmum
separately,. the invertion aiso relates to combining separate pharmaceutical
compositions in kit form. The kit includes two separate pharmacsutical compositions:
an anthypertensive sgent or a pharmaceutically acceptabie salt thereof, wherein sald
antihypertensive agent Is not amlodipine or a pharmaceuticaly acceptable acid

PCTAB93N01230

Y
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addition saft thereof and atorvastatin or & pharmaceuticaly acceptable sait thereof.
The kit includes container means for contalning the separate compesitions such as a
divided bottle or a divided foll pecket. however, the saparats compositions may aiso
be containad within a single, undivided container. Typically the kit includes directions
for the administration of the separats components. The kit form le pariicularly
asdvantageous when the sepamsts components are preferably administerad In
different dosage forms (e.g., oral and parenteral), are administered at different
dosage Intervals, or when fitration of the individual components of the combination is
desired by the prescribing physiclan.

it should be understood that the invention ls not limited to the particular
embodiments described herein, but that various changes and modifications may be
made without deperting from the spirit and scope of this novel concept as defined by
the following claims.
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PRODUCT CLAIMS

1. A pharmaceutical composition comprising:
a4 an amount of atorvastatin or a phamaceutically accepiable salt
thereof:
b. aen amount of an antihypertensive agent or a pharmaceutically
acceptiable sait thereof, and
¢. & pharmaceutically scceptable carrier or diuent;
provided that said enthypertensive agent is not amiodipine or a pharmaceutically

2 A phamaceutical composition of ciaim 1 wherein said
sntthypertensive agent is a calcium channal biocker, an ACE inhibitor, an A-ll
antagonist, a diuretic, a beta-adrenergic recaplor biocksr or an alpha-adrenergic
receptor blocker.

3 A pharmaceutical composition of claim 2 comprising the hemicaiclum
sait of atorvastatin.

4, A phammaceutical composition of claim 3 wherein said
antihypertensive agent is a cailcium channel biockar, said calcum channel blocker
nimodipine, nisokdipine, nitrendipine or felodiipine or a pharmaceutically acceptable
ssit of said calciurn channal blocker,

5. A pharmaceutical composition of ciaim 4 wherein sald calcium
channel blocker is felodipine, nifedipine or a pharmaceutically acceptable saft thereof.

6. A pharmaceutical composition of ciaim 3 whenaln said
antihypertensive agent is an A-ll antagoniat, said A-ll antagonist being losartan,
irbesartan or vaisartan or a pharmaceutically acceptabie salt of said A-ll antagoniat.

7. A pharmaceutical composition of claim 3 wherein esld
anthypertensive agent Is a diuretic, sald diuretic: being amiloride, bendrofiumethiazide
or a pharmaceutically acceplable salt thereof.

8. A pharmaceutical composition of claim 3 wherein sald
antihypertensive agent is a bets-adrenergic receptor biocker, sald beta-adrensrgic
receptor blocker being carvediiol or a pharmaceutically accaptabie sait thereof.

254



10

15

WO.99/11260 PCT/IB9N1I30

-41-

8. A phamaceutical composition of claim 3 whersin said
antihypertensive agent is an ACE inhibitor, sald ACE inhibitor being benezepril,
capopril, enalapril, fosinopril, Esinopril, perindopril, quinapril, trandolapril or a
pharmacesutically acceptaibe sait thereof.

10. A phamacesutical composition of claim 3 whersin said
antiypertensive agent is an aipha-adrenergic recaptor blocker, saki alpha-adrenergic
recaptor blocker being doxazosin, prazosin, trimazosin or a pharmaceutically
acceptabie salt thereof. :

11. A fint pharmacsutical composlion for use with a second
pharmaceutical composition for achieving a therapeutic effect In a mammal in need
thereof, which effect Is greater than the sum of the therapeutic effect achieved by
administering said fist and second pharmaceutical compositions separately and
which second pharmaceutical composition comprises an amount of atorvastatin or a
pharmaceutically accaptable salt thereof and a pharmaceutically acceptabla carier or
divent, sald fist pharmaceutical composition comprising an amount of an
antiphypertsnaive agent or a phanmaceutically acceptable sait thersof and a
pharmaceutically acceptable camier or divent; provided that sald anthypertensive
agent is not amiodipine or a pharmaceutically acceptable acid addition salt thereof.

12. A phamacsutical composition of clgim 11 wherein sald
anthypertensive agent Is a caiclum channel blocker, an ACE inhibitor, an A-ll
aniagonist, a diuretic, a beta-adrenergic receptor biocker or an aipha-adrenargic
recaptor blocker.

13. A phamaceutical composition of claim 12 wherein said second
pharmacautical composition comprises the hemicaicium salt of storvastatin,

14. A pharmacsulical composition of claim 13 wherein eakd
antihypertensive agent ls & calciurn channel blocker, sald cakium channel blocker
being verapami, diiazem, mibefradi, isradipine, lacidipine, nicardipine, nifedipine,
nimoidipine, nisoldipine, nitrendipine or felocipine.

16. A pharmaceutical composition of claim 14 wherein said caicium
channel blocjer Is felodipine or nifecipine.
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16. A pharmaceutical composilion of claim 13 wherein sald
antihypertenaive agent is an A-ll antagonist, said A-ll antagonist being losartan,
Irbesartan or vaisartan.

17. A pharmaceutical composition of claim 13 wherein said
antihypertensive agent Is a diuretic, said diuretic being amiloride or
bendrofumethiazide.

18. A pharmaceutical compostiion of claim 13 wherein sald
antihypertanaive agent is a beta-adrenergic receptor biocker, said beta-adrenergic
recepior blocker being carvediiol.

19. A phammaceutical composition of claim 13 wherein sakd
anthypertenaive agent is an ACE inhibltor, sald ACE inhibitor being benazepril,
captoprll, enalapril, fosinopril, Ssinopril, perindopril, quinapri or trandolapril.

20. A phamaceutical composition of claim 13 wherein said
antihypertensive agent is an aipha-adrenargic receptor biocker, said alpha blocker
being daxazosin, prazosin or trimazosin.

21. A first phammaceulical compositon for use with a second
pharmaceutical cormposition for achleving a therapeutic effect in a mammal in need
thereof, which effect Is greater than the sum of the therapeutic effect achisved by
administering sakl first and second pharmaceutical compositions separately and
which second pharmaceutical composition comprises an amount of an
antihypertansive agent or a phammaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diuent, sald first pharmaceutical composition
comprising an amount of sforvastatin agent or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable camier or divent; provided that said
antthypertenaive agent is not amiodipine or a pharmaceutically accepiable acid
addition sait thereof.

22. A pharmaceutical composition of claim 21 wherein sald
antihypertensive agent is a calcium channel blocker, an ACE Inhiblior, an Al
antagonist, a diurefic, a beta-adranerpic recaptor blocker or an aipha-adrenergic
receptor biogker.

23. Apharmaceutical composition of claim 22 comprising the hemicalcium
salt of atorvastatin.
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24. A pharmaceutical composition of claim 23 wherein sald
antihypertensive agent is a calcium channei biocker, sald calcium channel blocker
nimodipine, niscldipine, nitrendipine or felodipine.

25. A pharmacsutical composition of clalim 24 wherein sald calchum
channel biociker is felodipine o nifedipine.

26. A pharmaceutical composition of claim 23 wherein sald
anthypertensive agenl is an Al antagonist, sakd A-ll antagonist being losartan
Irbesarten or vaisarian.

27. A phamacsutical composition of claim 23 whsrein sald
antihypertanaive agent is a diuretic, sald ditretic being amiloride or
bendroflumethiaziie.

28. A phamaceutical composition of claim 23 wherein said
antihypertansive agant is a beta-adrenergic receptor blocker, sald beta-adrenergic
receptor biocker being carvedilol.

20. A phamaceutical composition of claim 23 wherein salkd
anthypertanaive agant is an ACE inhibitor, sald ACE inhibitor being benazeprd,
captopril, enalapril, fosinopril, lisinopel, perindopril, quinapril or trandolapril.

30. A phamaceutical composition of daim 23 wherein sald
anthyperiensive agent is an alpha-adrenergic receptor biocker, saki alpha blocker
being doxazosin, prazosin or trimazosin.

31. A phamuaceutical composition of claim 11 wherein sakl therapeutic
effect is anflanginal; antiatherosclerclic; antihypertensive and hypolipidemic; or is
effective for candiac risk management.

32. A phamaceulical composition of claim 13 wherein sald tharapeutic
effect is antianginal; anliatheroscierctic; antthypartensive and hypolipkiemic; or is
offective for cardiac risk management.

33. A pharmaceutical composition of claim 21 wherein said therapeutic
effect Is antianginal; antiatherosclerclic; anthypertensive and hypolipidemic; or s
offective for cardiac risk management.

PCT/IBS8/01230
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34. A pharmaceulical composition of claim 23 wherein sald therapeutic
effect is antianginal; antiatheroscierotic; anthypertensive and hypolipidemic; or is
effective for cardiac risk management.

35. A fimt phamaoceutical composition for use with a second
pharmaceutical composition for achieving a therapeutic effect in a mammal in need
thereof, which effect Is greater than the therapeutic effect achleved by administering
sald first or second phannaceutical compositions separately and which second
pharmaceutical composition comprises an amount of aforvastatin or a
pharmaceutically accaptable salt thereof and a pharmaceutically acceptable carrier or
diuent, said first pharmaceutical composiion comprising an amoumt of an
anthypertensive agent or a pharmaceulically acceptable salt thereof and @
pharmaceutically acceptable carmier or diuent, provided that said anthypertensive
agent Is not amiodipine or a pharmacsutically acceptable acid addition salt thereof.

38. A pharmaceutical composition of claim 35 wherein sald
antihypertensive agent Is a calcium channel blockar, an ACE inhibitor, an A-ll
antagonist, a diuretic, a beta-adrenergic recaptor biocker or an alpha-adrenergic
recapior blocker.

37. A phamaceutical composition of claim 36 wharein said second
pharmaceutical composition comprises the hemicalcium salt of atorvastatin.

38. A pharmaceutical composition of claim 35 wherein said therapeutic
effect s antianginal; antiatherosclerctic; antihypertensive and hypolipidemic; or is
effective for cardiac risk management.

35. A pharmaceulical composition of claim 37 wherein said therapeutic
effect Is antianginal; anfiatherosclarotic; anthypertensive and hypolipidemic; or is
effective for cardiac risk management.

40. A first pharmaceutical composition for use with a second
pharmaceutical composition for achieving a therapeutic effect in @ mammal in reed
theraof, which effect ls greater than the therapeutic effect achieved by administsring
said first or second pharmaceutical compositions separately and which second
pharmaceutical composition comprises an amournt of an antihypertensive agent or a
pharmaceutically acceplable salt thereof and a pharmaceutically acceptable carrier or
diluent, sald first phamaceutical composiiion comprising an amount of atorvastatin or
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a pharmacsutically acceptable salt thereof and a pharmacautically acceptable carrier
or divent, provided that said anthypertensive agent is not amlodipine or a

41.  Apharmaceutical composition of claim 40 wherein sakd
antthypertensive agent is a cakium channel biocker, an ACE inhibitor, an Al
antagonist, a diuretic, a beta-adrenergic recepior biocker or an alpha-adrenergic
recepior blocker.

42, A phamaceutical composition of claim 41 comprising the hemicalcium
salt of atorvastatin.

43. A pharmaceutical composition of claim 40 whersin sald therapeutic
effect is antianginal; antiatherosclerotic; antihypertensive and hypolipidemic; or is
effective for cardiac riek management.

44. A phamaceulical composition of claim 42 wherein said therapeutic
effoct is anianginat; antiatherosclerctic; antihypertensive and hypolipidemic; or Is
effective for candiac riek management.

45. A Kit for achieving a therapeutic effect in a mammal comprising:

a an amount of atorvastatin or a pharmaceutically acceptable
sal thereof and a pharmacettically acceptabie carrier or diuent in a first unit dosage
form;

b. an amount of an antihypertensive agent or a pharmaceutically
acceptable salt thereof and a phammeceutically accepiable camier or diuent in
second unit dosage form; and

c container msans for contalning saki first and second dosage
forms, provided that said aenthypertensive agent s not amiodipine or a
pharmaceutically acceptable acld addilion satt thereof.

48. AKXt of ciaim 45 comprising the hemicalcium salt of etorvastatin.

47. A method for treating & memmal in nesd of therapeutic treatment
comprising administering to sald mammal

(a) an smount of a first compound, said first compound being
storvastatin or a pharmaceutically acceptable salt thereof, and

(b) an amount of a second compound, sald second compound being
an sntthypertensive agent or e pharmaceutically acceptable salt thereof;
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wherein said first compound and said second compound are each optionally and
independiently administered together with 8 pharmaceutically acceptable carrier or
divent, provided that eeki antivwpertensive sgent is not amiodipine or a
pharmaceutically acosptable acld addition ssit thereof.

48. A method of claim 47 comprising the hemicaicium sait of atorvasiatin,

49. A method of claim 47 whersin sald therapeutic treatment comprises
antihypertansive and anthyperiipidemic treatment.

50. A method of claim 47 wherein sald therapeutic freatment comprises
sntienginal trestment.

51. A methad of cleim 47 wherein saki therapeutic trestment comprises
cardiac risk management.

52, A method of claim 47 wherein said therapeutic trestment comprises
the treatment of atheroscierosis.

PCT/1B98/01230

1P



D3-US5155120

24l



United States Patent ;s

10 ) N O

US005155120A
111 Patent Number: 5,155,120

Lazar et al. (451 Date of Patent: Oct. 13, 1992
[54] METHOD FOR TREATING CONGESTIVE [56) References Citsd

[75]

[73]
[21]

L]
[sal
5%

Inventors: Jeffrey D. Laxar; Joseph F. Soakrads:
Svetlslav K. Vanov, all of Groton,
Conn.

Agzignes: Pfizer Yar, New York, N.Y.
Appl. No.: 767,173
Filed: Sep. 17, 1991

Reinted U8, Application Data
Continuation of Ser. No. 650.838, Jan. 14, 1991, sban-
doned

Int. O3 ADIN 43/80
US. Q. 314/336
Flaold of Search J14/336

Dunselman et s, “Efficacy of Felodipine in Congestive
Heart Failure,” Bur; Heart J. 10:354-364 1989,
Packer, “Calcium Channel Blockers in Chronic Heart
Failure™ Circulation 52:2254-2257 1990.

Primary Examiner—Frederick E. Waddell

Assirtant Examiner—Qregory Hook

Attorney, Agent. or Firm—Peter C. Richardson; J.
Trevor Lunb; Jones M. McManus

sn ABSTRACT
Method for the treatment of congestive heart fuilure
using amlodipine and the pharmacentically acceptable

3 Claima, No Drawings

44
4y



1

METHOD FOR TREATING CONGESTIVE HEART
FAILURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application of co-
pending application Ser. No. 07/650,838, filed Jan. 14\.
1991, now abandoned. .

BACKGROUND OF THE INVENTION

1. Field of the Invention
Thhhvmthnrdmtothemnhmmveuan

2 Description of the Prior Art

Congestive heart fallure, regardics of its etiology, i 20
characterized by a weakness of the myocardial tzne of
the left and/or right ventricles of the beart to pump and

5,155,120

<H COCHy

CHy N CHzOCH;CHzNH;

H
pAllhon;hths.uﬁricnmdmlodipineuprﬂmu
the free base, the present method invention is meant to
cmbrace pharmaceutically acceptable acid ddlhm
-In.nchllhydmhlorlde.hydmllmﬂe.

fate, ethanesulfute, benzencsulfonate and p-mlu:nsnl
90 fonate salts.

In the trestment of congestive heart failure it is gener-
ally preferred to administer amlodipine or its pharma-
ceutically acceptable acid addition salts arally once &

circulate blood into systemic and/or pulmonary circuls- day. In vsing amiodipine or one of its pharmaceutically
tions. Tt is accompanied by circulatory and neurchu- 35 acceptsble acid addition salts in congestive heart fail-

moral changes which result in failore to deliver suffi-
clent blood and oxygen supply to peripheral tissues and
vital organs. If left untreated the health of & patient with
mwhnnhﬂmmummmthepdm
where the disease would be futal.
Whﬂethueuenvuﬂﬂﬂlﬁnwnﬂnbhhthe
trestment of congestive heart failore, the most widely
meed is digitalia lnnnhlmhulhaa-eofhlluw

ure, a dosage level of 3 mg to 20 mg per day is therapen-
tically effective, and a preferred dose in 10 mg per day.

It is to be appreciated that still other varistions may
also occur in this respect, depending upon the individ-

. 30 ual response to sxid medicament, as well as on the par-

ticular type of pharmacentical formulstion chosen and
the time peviod and interval at which such sdministre-
tion B cartied out. In some instances, dosage levels

below the lower it of the aforessid range may be

dose levels are first divided into scveral smaller

A therapy has now been found for treating conges- mmnmwuwwmay
tive heart faflure in & human subject having such condi- 40 Amlodipine can be given alone or in combination with
tiom which comprises orally or parenterally administer- WMMMMA(EEW-
ing to said humsn subject s congestive heart fallure
cally acceptable acid addition salts thereof. It is pre- o4 ing various escipicuts such as sodinm citrate, calcium
ferred that the daily dosage be given in unit dosage form
of 10 mg once a day orally.

While amlodipine belongs to a family of calcium
channe] blockers meful as mtihypertensive and in the
treatment of ischemic heart disssse such agests are ¥ e
considered ineffective in treating congestive heart dis-
ease and may be deleterious if administered to & patient
in heart fillore. Consequently, the discovery that am- .
m-mhmmmmh” umwmmmm

unexpected. in this connection also include Iactose or milk sugsr as
well &z high molecular weight polyethylens glyeols,
DETAILED DESCRIPTION OF THE When and/cr elixirs are destredt for'

agueons

previously mentionad antirypertensive 60 be combined with various sweetening or flavoring
p:.ddtheplylmtmﬂhodt:fmﬁm.huwm agents, caloring matter ar dyes and, if so desired, emul-

. . Ilf)'llll and/or suspending agents, together with such
art. Amlodipine, 3-ethyl-5-methyl 2-(Z-aminoethoxyme- dillm water, ethnml mlgne ycal, glycerin

3,5-dicarboxylate, and its pharmaceutically acceptable (o Mwﬂ'mmdmﬂ
acid addition salts are claimed and their preparation  gmiodipine or ane of its pharmacentically acceptable
described in U.S. Pat. Nos. 4,572,909 and 4,879,303, The  acid addition sahs is oml, they may be administered
chemical structure of amlodipine is m follows: parenterally as well.

3
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Fumdmwdmunnlum

of in sesame or pesnut ol or in aqueous-pro-
pylene glycol may be employed, as well as sterile agque-

wduﬂmdﬁem&n;mmuduﬂendﬂ
addilon salts previously enumersted. Such aqueous 3
solutions shonld be suitably buffered if necessary and
ﬂnlhdddﬂumrmdudmwnhnﬁnmtnlh:

through a suitsble bacterial filter, such as a sintered- |3

. unglared porce-
Inin filter. Preferred filters of this type incluode the
Berkefeld, the Chamberiand and the ssbestos disc-metal
Seity, filter, wherein the fluid is sacked through the filter
candle into a sterile container with the aid of a suction 39
pomp- The necessary steps shonld be taken throughout
the preparation of these injectable solutions to ensure
that the final products are obtained in a sterile condi-
tion.

The following examples are provided solely for the 3¢
purpose of {llustration and are not to be construed as
limitations of this invention, many variations of which

(1) stabilization snd screening phase. 0

(2) single-blind phase.

(3) double-blind phase.

Prior to entry into the study, the patient had to meet
the following E 4]

had to be constant for 12 weeks;
3) therapevtic regimens with digitalis and diuretics 60
had 1o be coustant for at lesst four weeks:

4) therapy which was specifically listed in exclosion
criteria had to be discontinued for at least two weeks.
Upon meeting these criteria, patients underwent base-
Hne screening which included clinical evahuation, one €5
treadmill exercise test, a chest X-ray, laboratory safety
tests, and determination of left ventricular ejection frac-
tion. In several centers, patients had mdionuclide angio-

4
graphic studies using the multiple gated equilfbrium

cardiac blood-pool imaging techoique (st rest and op-
Mynm}ﬁeudmwuﬂ
the
the

(8 week durstion). Patients were allocated t0 treatments
by mesns of computer generated randomized fists The
amignment was stratified by the presence or absence of
ACE inhibitor therapy. Drug was provided for the two
mldmdﬂedu“ACthﬁul”-nﬂ'NoACB
Inln'llltnn. respectively.

were evalusted at the end of stody
wedul»ﬁ,lndlﬂﬂ.ﬂﬁ.-ﬂlwa&ldm-hﬂnd
treatment). At each clinic visit, o sitting blood pressure,
pulse rate, snd body weight was determined, A 12-lend
BCGW:H:&H.M:MWW!OG

optional and were dome in selected centers), and chest
X-ray were performed ot the end of week 10,

Additional Optional Parametors

At the end of weelns 2 snd 10 of the study, 50 ml of
blood was collected for optionsl determination of cardi-
oreoal harmones. Determization of gated radionoclide
ventriculogrephy st rest and during exarcines was done
at screening and st the end of wesk 10

A. Inclusion in Study

1. Age 21-80 years.

2. Males, or non-pregnant, non-lactating or postmen-
opaunal {emales.

3 Outpatients.

4 Medical history and physical eaamination before
inclusion in the stody.

§. Written informed consent from the patient to par-
ticipate in the siudy.

6. Diagnostic criteria, each of the following:
l)dhllﬂldllplﬂldMehﬂtMn

umeAOorhnnrutmmedbyndn-
noclide anglography or contrast ventricologra-
phy) and,

c) New York Heart Association fonctional class
IIM 10 1I1.

7. Btalogy of heart failore to be:
) Ischemic heart disesse,
b) Myocardial disease of known or unknown cause.

™
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L. All patients to be in stable clinical condition and
could receive concomitant therapy with furcse-
mide and a digitalis preparstion, ACE imhibitors
and/or vasodilators such as intermittent thesupy
with sublingval nitroglycerine. However, ACE 3
inhibitor dosages must have been constant for &t
Jeast 12 weeks. Sublingual nitroglycerin p.r.o. wae

6
e1ercise time, patients also have to satinly the *‘repro-
ducible™ criterion for their exercise test. That is, the two
consecutive treadmill tests have to be within 120 to 900
seconds and within 1596 of ooe another.
2) Intent to Treat Analysis: All patieots who Jad

efficacy messurements collected during the dooble- |

blind treatment period were included for this analysis.

allowed for angina attack relicf, The comparison between treatment groups for the
P-hmﬂﬂhﬂﬂhhﬂfmllw above mentioned parameters wese based on the differ-
esercise test using the modifisd Nanghton wlomhﬁgb‘m;)ﬂhlg. the log change s
nndhwndmdnhu!mbm defimed as:
than 16 minutes.
IV. Clinical Observation and Laboratory B
M‘:ﬂumu 13 which can also be expremed
Effect of amlodipine treatment on efficacy parame- €= In(Rinal/ Bavsilue).
ters was evaluated as follows:

1. Symptom Rating: At each visit patients received a

mdwmﬁmﬂ

(dmnhmonhopﬂ.
nﬂudchlﬂldmnnmddm)mndm
lung congestion and ankle and pedal edeson graded
on a 4 point scale in absolute terma.

2. Patient Self-Assessment (Quality of Life Question- 3

nmmdddmeﬂnm)dhlﬂ!mdnm oo where:
phase. The bascline
LVEF wm st the screening visit. Baseline for EOQG,
was xt week 1

were
carried out on two subsets of patients corresponding to 63
two definitions of stody “end™;

1) Final-baseline Analysis: All ts who com-
plnadﬂ:endyminelndedhlhisnhm.nnhew

That is, ¢ is the log-ratio of the parameter between
the final and baseline visits.

The mesn percentage change between the final and
baaeline visit can be obtained through anti-log transfor-
mation as:

% changr=|exp(c)— 1)°100
where
c=marn [lop(Final)— log{Buselingy]

The statistical assessments of between treatment
group difference in changes from baseline to final visit
fu‘lb.lnllltllne.LVE'.norqinuﬂm

Changegrm M-+ Y+ G+ B+ BTy ot

wherve:
ia the change for the Ith patient with the
uu-?mmmumuwmmﬂ
center
M is the overall mesn
T; ia the #th trestment group, i=I1(amicdipine),

A(placebo)
C/is the flxedl conter effect, j=1 to 14
By is the backgromd ACE inhibitor therapy,
k=(ACE, 2(No ACE)
B*T'pis the trestment snd background ACE inhititor
therapy intersction term
anpr;mnmtndommmsbm
The siatistical sssessments of between trestment

Changegs = M+ T C+ Bt

Changeyy is the change for the kth patient with ith
treatment at center §

M s the overall mean

T; ia the ith treatment group, iw==I1(zmlodipine),
2(placebo)

Cyia the fixed center effect, j=1 to 14

ts the rendom error and E is normally

distributed NQ,d).

AT
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Trestment effects were based on the ANOVA model exercise tests were to be conducted at same time of the
paing Type 111 Sum of Squares to derive Fstatisticsand  day, 0.3-4 hours after dosing and at least 2 hours aftera
Least Squares Estimates (LSE). A 93% coofidence light mea). Termination of the exarcise was based caly
interval was derived from the LSE which had a t-distri-  on dyspnea and/or fatigue (not chest pain or ST seg-
butlon with degrees of freedom equal to those of the S ment depression). Enercise time was assessed threc

estor Sums of Squares of the ANOVA model. Two-  times prior to randomization and after 4 and § weeks of .

tailed tests were performed on all parameters. double-blind trestment.
M%ﬂ;ummﬂwmdhwmmﬁn _ After § weeks of therapy, there was a greater increase

(LSE) ;I:ve_ﬂnu-wANOVA 10 piacebo group. This increase was satistically significan
in both evalosble patient analysis (p=0.02) and mtent to
tained by the ESTIMATE option in SAS GLM proce- mﬂﬂﬁ-@m h’;(l’l 2) 1o
. treat group, the increase in exercise time was 74 seconds

The SAS procedure FREQ with the RANK option 7
was med 10 perform & Cocliran-Mantel-Hanszal test for 13 (14.5%) as compared to 17 seconds (3.0%) in the pla-

cebo group.
the & evaluation, and endpoiat to In the above analysis of exercise time, a comparison
exercise testa. To minimize a “learning™ effect of exer-
VL. Bascline Putient Characteristics cise, the dats was also snalyzed using only the last base-

20 .

A total of 19 female and 99 male patients participated hmmA@ulde.Mun
in this srady. Both treatment groups were balanced with  BYeater (pm0.0354) incresse in exercise time in the xm-
rﬁmmwymdﬂmwmag. wMMt group as compared to the pla-
Class 11 and III). Dunation of CHF in the amlodipine group. .

was 3 months i In the case of climical deterioration the protocol al-
o #d 36 months i the PIecES 25 1 vwed an adjustment of diuretic dosing. Thus, it can be

About half of the patients in each group had a history ~ Speculatad that an improvement in exercise time after
of old myocardis] infarction and/or angina pectoris,  Amiodipine was related to the increase in dinretic ther-
and symptoms of chromic ischemic heart ditesse A  8py. This possibility was examined but failed to estab-
significant number also had conduction disorders of the 3, lish the relationship between the incresse in dinretic
heart and diahetes metlitns. As a whaole, the two groups ~  therapy and the improvement in excrcise time.
of patients were comparshie in terms of the profilc and Investigator’s Rating: At the end of the study, the
severity of baseline disease. investigator’s global amessment showed that mare pa-

The majority of patients were on cardisc glycosides  tlents improved (p<0.027) on amlodipine (31/36, 53%)
(smlodipine 48, placebo 51) and loop dinretics (smiodi- ¢ than an piacebo (17/38, 29%).
pine 44, placebo 50). There was no clinically important The percent of improvement In the ACE inhibltor
use of ar dosages of these drugs during ~ group wma 57% (17/737) In amlodipine; 33% (13/39) in
of 118 p.lhl?m..'n (38 amlodipine, 41  placcbo. The perceat of patients improving was smaller

mmmmmmﬁwn amlodipine and 219 (4/19) in placeba.

hlll.lcﬁm_ subsets of patients recelving or not Left Ventricular Ejection Fraction (LVEF): Treat-
reRiving ACE o ‘whola. Howpves, LVEF teded t fcress wih
ma s o
vﬂ':;"“"""":""‘*’" g . alodipiosin paents rsted with couverting ensyme
Maedication dispensed in identically matching ., inhibitors, bt not smaller group of patients
amlndipine and placebo tablets with Individually coded ~ did not receive ACE inhibitors.
bottles prepared for each Plasma Plagma de-
The patients recelved amilodipine or plaoebo in & cressed in patients trested with amlodipine (358 to 263
tublet Double-blind medication was taken in =~ pg/mi), but incressed on placcbo (365 to 439 pg/ml,
hnﬂ;hnwﬂdlw&wm”w“pmp-wu).mm
tion, with evidence of floid retention, was chengrs were cheerved in group recelving ACE
treated by an increase in furosemide dosage or other  jnhibitors es well ss in group not recsiving ACE Inbibi-
divrotios e neoded. tors.

Patients were instructed to take 1 tablet each moming Body Weight: At the end of the study, there were no
except on the morning of & study vislt; patients came (0 45 gignificant differences in body weight between the am-

the visit undosed. After all study parameters were com- — 8iping and placebo groups and amlodipine end pla- -

pisted the study medication was dispensed from 8 REW  oaho groups when anal the presence of edama.
bottle. Edems:

. Pexipherl Two
The duration (range) of treatment for amlodipine was amiodipine and placebo group
50.2 (10-71) days and 50.9 (5-74) days for placebo. Qt:::wdn' h“hm

i
g

required to participate in two exercise tests and the total Patients Clinical Symptoms: The table below sam-
exercise time had to be within 15% of ooz snother. All  marixes the changes in NYHA class, dyspnea, nocturnal

Wb



3,155,120

9
dyspnea, and fitigue during therapy. In all of these
indices, an t was detected with amlodipine
treatment a3 compared to placebo. An improvement in
mammmmmm

10

Conclusions

In this double-blind study. the clinicel safety and
efficacy of amlodipine was evaiuated in 118 patients

pine therapy approsched a statistical significance 3 with heart fuilure. All patients had NYHA class II or III

(p=0.06) symptoms, left ventricular ejection fraction less than
Number of Puibnts Who P Vaha
Had No Toml DBmellaw

Paramesers COvomp Improved Chasge Weornmed No.oPm § wamly
NYHA Cam  Amlodipine 12 1 ) a“% a2

Placebn 10 b 1] [ ] » .
Dyswpam Amiadipine 13 ] 9 2 a3s

FPlacebo 13 15 n
Noctaraal Amiodipine ] 43 4 5 008
Dyspmes FPlaceho 3 L] 9 n
Orthopacs Amindipine 6 L) 4 13 0

Flacsho 10 [} 1 36
Patigae Asnlodipias F i 13 7 L] 008

Placeho 13" % 12 36

495. and majority were treated with digoxin and

favorable trend in mmlodipine trested Gnm-m-um
smalysis) patients a3 compared to the placsbo groop.

Amiodipine Placsbo
1 (4I%) 113 QO%)

Warneniag ] 10
No Change 13 n
hoprovemast M 17

. B (113%) 13 (L9%)

“ ]

MY
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THERAPEUTIC COMBINATIONS COMPRISING AMLODIPIN AND ATORVASTATIN

This invention relates to pharmaceutical combinations of amiodipine and
pharmaceutically acceptable acid addiion salts thereof and atorvaststin and
pharmaceutically acceptable safts thereof, kits contalning such combinations and
methods of using such combinations to treat subjects suffering from angina pectoris,
atherosclerosls, combined hypertension and hyperiipidemia and fo treat subjects
presenting with symptoms of cardiac risk, including humane. This invention also
relatos to addiive and synerpistic combinations of amiodipine and etorvastatin
whereby those additive and synergistic combinations are useful in treating subjects
suffering from angina peckiis, etherosclerosis, combined hypertension and
hypetilpidemia and those subjects presenting with symptoms or signs of cardiac risk,
including humans.

BACKGROUND OF THE INVENTION

The conversion of 3-hydroxy-3-methyigiutaryl-cosnzyme A (HMG-CoA) to
mevalonate is an early and rate-imiting step In the cholesterol bicsynthetic pathway.
This step |s catalyzed by the enzyme HMG-CoA reductase. Statins inhibit HMG-CoA
reductase from catalyzing this conversion. As such, statine are collactively potent
ipid lowering agents.

Aforvastatin caicium, disciosed In U.S. Patent No. 5273905, which Is
Incorporated herein by reference, is curmently sckd as Lipitor® and has the formula

Alorvasiatin caicium s a seleciive, competitive Inhibitor of HMG-CoA. As such,

25 atorvastetin ceicium Is a potent Epid lowering compound. The free carboxylic acid

form of storvastatin exdsts predominantly as the tactone of the formula

75°
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and is disclosed in U.S. Patent No. 4,681,803, which is incorporated herein by
reference.

Amilodipine and related dihydropyridine compounds are disclosed in U.S.
Patent No. 4,572,909, which is incorporated herein by reference, as potent ant-
ischemic and anthypertensive agents. U.S. Patent No0.4,878,303, which is
incorporated herein by refarence, discicses amicdipine benzenesulfonate salt (aiso
termed amiodipine besylate). Amilodipine and amiodipine besylate are potent and
long lasting calcium channel blockers. As such, amlodipine, amiodipine besylate and
other pharmaceutically acceptable acld addition saits of amiodipine have utility as
anthypertorsive agents and as antischemic agents. Amilodipine and its
pharmaceutically acceptabls acid addition salts are also disclosed in U.S. Patent No.
5,155,120 as having utllity In the treatmsnt of congestive heart failure. Amlodipine
besylate is currently soid as Norvasc®. Amiodipine has the formula

H
|
CH, N.__CH,OCH,CH,NH,
|
CHP CO,CH,CH,
0 cl

Atheroscierosis is a condition characterized by bregularly distributed [pid
deposits in the intima of arteries, including coronary, carotid and peripheral arteries.

25¥



10

15

20

WO 99111259 PCT/IBS&/01225

Afheroscleratic coronary heasrt disease (herelnafier tarmed “CHD") accounts for 53%
of all deaths attributable to a cardiovascular event. CHD accounts for nearly one-half
(about $50-80 bilion) of the total U.S. cardiovascular healthcare expenditures and
about 6% of the overall national medical bl each year. Despite attempts to modify
secondary riek factors such as, infer alla, smoking, obesity and lack of exercise, and
treatment of dysliipidemia with dietary modification and drug therapy, CHD remains
the most common cause of death in the United States.

High levels of biood cholesterol and biood fpids sre conditions invoived in the
onset of atheroscierosis. It is well known that inhibitors of 3-hydroxy-3-methyigiutaryl-
coanzyme A reductase (HMG-CoA reductase) are effective In lowering the leval of
blood piasma cholsstarol, especlally low density lipoprotein cholesterol (LDL-C), in
man (Brown and Goldstein, New England Journal of Medicine, 1981, 305, No. 8, 515~
517). It has now been establishad that lowering LDL-C levels affords protection from
coronary heart disease (see, e.g., The Scandinavian Simvastatin Survival Study
Group: Randomised trial of cholesterol lowering In 4444 petients with coronary heart
disease: the Scandinavian Simvastatin Survival Study (4S), Lancet, 1984, 344, 1383-
89; and Shepherd, J. et al., Prevention of coronary heart disease with pravastatin in
men with hypercholestarolemia, New Englend Joumal of Medicine, 1885, 333, 1301-
o7).

Angina pectoris is a severe constricting pain in the chest, often radiating from
the precordium to the left shouldar and down the left am. Often angina pectoris is
dus to ischamia of the heart and is usually caused by coronary disease.

Currently the freatment of symptomatic angina pectoris varies significantly
from country to country. In the U.S., patients who present with symptomatic, stable
angina pactoris are frequently treated with surgical procedures or PTCA. Pationts
who undergo PTCA or other surgical procedures designed to treat angina pectoris
frequently experience complications such as restenosis. This restenosis may be
manifested either as a short term profiferative response to angloplasty-induced
trauma or as fong term progression of the atharosclerolic process in both graft
vessaels and angioplastiad segmants.

The symptomatic management of angina pectoris involves the use of a
number of drugs, frequently as a combination of two or more of the following classes:
beta biockers, nitrates and caiclum channel blockers. Moet, If not al, of these patients
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require therapy with a lipki lowering agent as well. The National Choiesterol
Education Program (NCEP) recognizes petients with existing coronary artery disease
as a special class requiring aggressive management of raised LOL-C.

Amiodipine helps to prevent myocardial lschemia in patients with exertional
angina pectoris by reducing Total Peripheral Reslstance, or aftericad, which reduces
ths rate pressure product and thus myocardial oxygsn demand at any particular level
of exercise. In patients with vasospastic angina pectoris, amiodipine has been
demonstrated to block constriction and thus restore myocardiat oxygen supply.
Further, amlodipine has been shown to increase myocardial oxygen supply by diiating
the coronary arteries.

Hypertension frequently coexsta with hyperiipidemia and both are considered
to be major risk factora for developing cardiac disease ultimately resulting in adverse
cardiac events. This clustering of risk factors s potentially due to a commen
mechanism. Further, patient compliance with the management of hypertension is
generally better than patient compliance with hyperfipidemia. it would therefore be
advantageous for patients to have a single therapy which treats both of these
conditions.

Coronary heart disease is a multifactorial disease in which the incidence and
seaverity are affected by the fipld profile, the presence of diabetes and the sex of the
subject. Incidenca Is also affectad by smoking and left ventricular hypertrophy which
Is secondary to hypertension. To meaningfully reduce the risk of coronary heart
disease, It s important to manage the entire risk spectrum. For example,
hypertension intervention triais have falled to demonstrate full normalization in
cardiovasculer mortaiity due to coronary heart disease, Treatment with cholesterol
gynthesis inhibitors in pefients with and without coronary artery disaasa reduces the
risk of cardiovascular morbidity and mortallty.

The Framingham Heart Study, an ongoing prospective study of adult men and
women, has shown that certain risk factors can be used to predict the development of
coronary heart disaese. (see Wilson et al, Am. J. Cardlol. 1087, 5§9(14).61G-84G).
These factors inciude age, gender, total chalesterol leval, high density Epoprotein
(HDL) level, systoiic biood pressure, cigarstie smaking, glucose intolarance and
cardiac enlargement (left ventricular hypertrophy on electrocardiogram,
echocardiogram or enlarged heart on chest X-ray). Calculators and computers can
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easlly be programmed using a multivariate iogistic function that allows calculation of
the conditional probablity of cardiovascular events. These determinations, based on
experiance with 5,209 men and women participating in the Framingham study,
eslimate coronary artery diseasa risk over variable periods of follow-up. Modeled
incidence rates range from less than 1% to greatar than 80% over an arbitrarily
eelectad six year interval. However, these rates are typically less than 10% and
rarely axcead 45% in men and 25% in women.

Kramach et al., Jounal of Human Hypertension (1085) (Suppl. 1), 53-50
disciose the use of calcium channel blockers, including amiodipine, to treat
atheroacierosis. That reference further suggests that atherosclerosis can be treated
with a combination of amlodipine and a fipid lowering agent. Human trials have
shown that caicium channel blockers have beneficial effects in the freatment of early
atheroacierotic lesions. (see, 8.g., Lichtlen, P.R. et al., Retardation of anglographic
progression o coronary artery disease by nifedipine, Lancet, 1880, 335, 1109-13; and
Watera, D. et al., A confrolied clinical trial to assess the effect of a calcium channel
blocker on the progression of coronary atherosclerosis, Circulation, 1990, 82, 1840-
§3.) U.S. 4,681,893 discloses that certain statins, including atorvastatin, are
hypolipidemic agents and as such are useful in treating atherosclerosis. Jukema et
al., Circutation, 1085 (Suppl. 1), 1-187, disclase that there Is evidencs that calcium
channel blockers act synergistically in combination with lipid lowering agents (e.g.,
HMG-CoA reductase inhibitors), specifically pravastatin. Orekhov et al.,
Cardiovescular Drugs and Therapy, 1887, 11, 350 disclose the use of amiodipine in
combination with lovastatin for the treatment of atherosclerosis.
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SUMMARY OF THE INVENTION

This invention is directad to a pharmaceutical compoasition, hereinafter termed
*Composition A", comprising:

a. an amount of amiodipine or a pharmacsutically acceptable acid
addition salt thereof,

b. an amount of atorvastatin or a pharmaceutically acceptable salt
thereof, and

¢. a pharmaceutically acceptable carrier or diiuent.

This invention I8 particularly directed to a phamaceutical composition,
hereinafier termed “Composition AA", of Composition A comprising amiodipine
besylats.

This invention Is more particularly directed to a pharmaceutical composition,
hereinafter termed “Composition AB®, of Composlition AA comprising the hemicalclum
salt of storvastatin.

This Invention is also directed to a first pharmaceutical composition,
hereinafter termed “Composition B®, for use with a second phamaceutical
composition for achieving a antihypertensive effect and a hypolipidemic effect in a
mammal suffering from hypertension and hyperiipidemia, which effects are greater
than the sum of the entihypertensive and hypolipidemic effects achieved by
administering sald first and second pharmaceutical compositions separately and
which second pharmaceutical compoaition comprises an amount of amiodipine or a
pharmaceutically accepisble acid addftion ealt thereof and a pharmaceutically
acceptable camier or diluent, said first pharmaceutical composition comprising an
amount of storvastalin or a pharmaceutically accepiable salt thereof and a
pharmaceutically acceptable carrier or diluent.

This Invertion is particularly directed to a first pharmaceutical composition,
hereinafter tarmed ‘Composition BA", of Composition B wherein said second
pharmaceutical composltion comprises amlodipine besylats.

This invention is more particularly directed to a first pharmaceutical
composition, hereinafter termed “Composition BB", of Composition BA comprising the
hemicaicium safl of atorvastatin,

This invention Is aiso directed to a fist pharmaceutical composition,
hereinafter termed "Composition C°, for use with a second pharmaceutical

255
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composition for achieving a antihypertensive effect and & hypolipidemic effect in a
mammal suffering from hypertension and hyperfipidemia, which effects are greater
than the sum of the anthypertensivea and hypolipidemic effects achieved by
administering said first and second pharmaceutical compositions ssparatsly and
which second phamrmaceutical composltion comprises an amount of atorvastatin or a
pharmacsutically acceptable salt thereof and a pharmaceuticafly acceptable carrier or
diluent, said first pharmaceutical composition comprising an amount of amiodipine or
a phamacautically acceplable ackd addiion salt thereof and a pharmaceutically
acceptable carmler or diluent.

This invention is particularly directed to a first pharmacsutical composition,
hereinafter termed “Composition CA", of Composition C comprising amiodipine
besylate.

This invention is more particularly drecled to a first pharmaceutical
composition, hereinafter termed "Composition CB", of Camposition CA whereln sald
second pharmaceutical composition comprises the hamicaicium salt of atorvastatin.

This Invention is also directad to @ fist pharmaceutical compoaition,
hereinafter termed “Composition D*, for uss with & sscond pharmaceutical
composition for achieving a anthypertensive effect and a hypolipidemic effect in a
mammal suffering from hypertension and hyperfipidemia, which effects are greater
than the antthypertensive and hypolipidemic effects achleved by administering said
fit or second pharmaceutical compositions separately and which second
pharmaceutical composition comprises an amount of atorvastatin or a
pharmacsutically acceptable sait thereof and a pharmacsutically acceptable carrier or
dilvent, said first pharmaceutical composition comprising an amount of amiodipine or
a pharmaceutically acceptable acid addition sakt thereof and a pharmaceutically
accepiable cariar or diuent.

This Invention is particularly directad to a first phanmaceutical composttion,
hereinafter termed “Composition DA", of Composition D comprising amiodipine
besylats.

This, Invention is more particularly directed to a first pharmaceutical
composition, hereinafter termed “Composition DB", of Composition DA whereln sald
sacond pharmaceutical composition comprises the hemicalclum salt of atorvastatin,



WO 99/11259 PCT/IBYSN122S

10

15

This invention s also drected to a first phamaceutical campoasition,
hereinafter termed “Composition E°, for use with a second pharmaceutical
composition for achieving a antihypertansive effoct and s hypolipidemic effact in a
mammal suffering from hypertension and hyperlipidemia, which effects are greater
than the antihypertenaive and hypolipidemic effects achleved by administering said
fist or second pharmaceutical compositions separstely and which second
pharmaceutical composiion comprises an amount of amiodipine or a
pharmaceutically acceptable acid addiion sait thereof and a pharmaceutically
sccaptable carvier or diuent, said first pharmaceutical composition comprising an
amount of storvastatin or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diduent.

This invention is particularly directed to a first pharmaceutical composition,
hereinafter termed “Composiion EA®, of Composition E wherein saki second
phammaceutical composition comprises amiodipine besylate.

‘This invention is more particularly directed to a first pharmaceutical
composition, hereinafter termed “Composition EB* of Composition EA comprising the
hamicalchum salt of etorvastatin,

This invention Is also directed to a firat pharmaceutical composition,
huphaﬂartonmd'OompoclﬁmF‘.formwhamndphammem
composition for achieving an antianginal effect in a mammal suffering from angina
pectoris, which effect is greater than the sum of the antiangina effects achleved by
administering sald first and second pharmaceutical compositions separately and
which second pharmaceutical composition comprises an amount of atorvastatin ora
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or
dilvant, sald first pharmaceutical composlition comprising an amount of amiodipine or
a pharmaceutically acceptable acid addition salt thereof and a pharmaceutically
acceptable caier or diluent.

This invention Is particularly directed to a first pharmaceutical composition,
hereinafter termed "Composition FA", of Composition F comprising amiodipine
beaylate.

This invention is more particularfy directed to a first pharmaceutical
compoaition, hereinafter termed “Composition FB®, of Composition FA wherein sald
second pharmacsutical compsition comprises the hemicalcium salt of atorvastatin,
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This invention Is also directad to a first pharmaceutical composition,
herainafter tarmed "Compoaition G*, for use with a second pharmaceutical
composition for achisving an antianginal effect in a mammal suffering from angina
pectoris, which effect ls greater than the sum of the antiangina effects achleved by
administaring sald first and second pharmacetutical compositions separately and
which second pharmacsutical composition comprises an amount of amiodipine or a
pharmaceutically acceptable acid addition sait thereof and a pharmaceutically
accepiable carrier or diluent, said first pharmaceutical composition comprising an
amount of atorvasiatin or a pharmaceutically acceptable salt thersof and a
pharmaceuticafly acceptabies carrier or diluent.

This Invention Is particularly directed to a first pharmaceutical composition,
hereinafter termed "Composition GA", of Composition G wherein sald second
pharmaceutical composition comprisea amlodipine besylate.

This invention la more particularly directed to a first pharmaceutical
composition, hersinafter tarmed “Composition GB®, of Composition G comprising the
hemicaicium salt of atorvastatin.

This invention Is also directed to a first phamaceutical composition,
hereinafter termed “"Composition H', for use with a second pharmaceutical
composition for achieving an antianginal effect in a mammail suffering from angina
pectoris, which effect is greater than the antlanginal effects achieved by administering
sald first or second phamaceutical compositions separately and which second
pharmacsutical composition comprises an amount of atorvastatin or a
pharmaceutically acceptable sak thereof and a pharmaceutically accaptable carier or
diluent, sald first pharmaceutical composition comprising an amount of amiodipine or
a phamaceutically acceptable acid addition salt thereof and a phammaceutically
accepiable camrier or diuent.
acceptable camrier or diuent.

" This invention is particularly directed to a first pharmaceutical composition,
hereinafter termed “Composition HA", of Composition H comprising amilodipine
besylats.

This invention is more particularly directed to & fimt pharmaceutical
composition, hereinafter termed "Composition HB®, of Composition HA whersin sald
sacond pharmaceutical composition comprises the hemicalcium salt of atorvastatin,
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This invention is also directed to a fist pharmaceutical composition,
hereinafter termed “Composition J°, for we with a sscond pharmaceutical
composition for achieving an antianginal effect In a mammal suffering from angina
pectoris, which effect Is greater than the antianginal effects achieved by administering
sald fist or second pharmaceutical compositions separately and which second
pharmaceutical composition compriees an amount of amiodipine or a
pharmaceutically acceptable acid addition salt thereof and a pharmaceutically
acceptable camvier or diuent, said first pharmaceutical composition comprising an
amourt of atorvastatin or a pharmaceutically acceptable sat thereof and a
phammaceutically acceptable carrier or diluent.

This invention is particularly directed to a first pharmaceutical composition,
hereinafter termed "Composition JA®, of Composition J wherein sald second
pharmaceutical composition comprises amlodipine besylate.

This Invention & more particularly directed to a first pharmacautical
composition, herelnafier tarmed “Composition JB®, of Composition JA comprising the
hemicalcium salt of atorvastatin,

This invention is aiso direclsd to @ fist pharmaceutical compoaition,
hareinafter tarmad "Composition K°, for use with a second pharmaceutical
composition for achieving an antiatherosclerotic effect in a mammal, which effect is
greater than the sum of the antiatherosclerotic effects achieved by administering said
first and second pharmaceutical compositions separaiely and which sacond
pharmaceutical composiion comprises an amount of amiodipine or @
pharmaceutically acceplable acid addition salt thereof and a pharmaceutically
accepiable carrier or diuent, said finet pharmaceutical composition comprising an
amout of storvasistin or @ pharmaceutically accepteble salt thereof and a
pharmacautically accepiable carmer or diluent.

This Invertion Is parficularly directed to a fist pharmaceutical composition,
hereinsfter termed “Composlion KA", of Composiion K wherein sald second
pharmaceutical cornposition comprises amiodipine besylats.

This, invention is more paricuiarly direcitsd to a fint pharmaceutical
composition, hereinafter termed “Composition KB®, of Composition KA comprising the
hemicaicium salt of storvastatin,
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This invention Is stil more particularly direclted to a composition, hereinafter
termed “Composition KC", of Composition KB wharein said antiatheroscierotic effect
is manifested by a siowing of the progression of atherosclerctic plaques.

This invention is st more particulardy directed to a composition of
Composition KC wherein sald progression of athercsclerotic plaques ls slowed in
coronary arteries.

This Invention Is also particularly directed to a composition of Compoaition KB
wherein saki progression of atherosclerotic plaques is siowed In carotid arteries.

This invention is also particularly directed to a composition of Composition KB
wharein sakl progression of atherosclerotic plaques Is slowed In the peripheral arterial
system.

This invention Is more particularly directed to a composition, hsreinafter
termed “Composition KD", of Composition KB wherein sakd antiatherosclerotic effect
is manifested by a regression of atherosclerotic plaques.

This Invention is sl more parficularly directed to a composition of
Composition KD wherein said regreasion of atherosclerclic plaques occurs in
coronary arteries.

This invention ls also parficularly directed to a composition of Composition KD
wherein said regrassion of atherosclerotic plaques occurs in carotid arteries.

This invention is also particularly directed to a composition of Compesition KD
wherein said regression of atherosclerotic plaques occurs in the peripheral arterial
eystem.

This invention is also directed to a first pharmaceutical composition,
hereinafter termed “Composition L°, for use with a second pharmaceutical
composition for achieving an antlatherosclerctic effect in a mammal, which effect Is
greatsr than the sum of the antiatherosclerctic effects achieved by administering said
first and second pharmaceutical compositions separately and which sacond
pharmaceutical composition comprises an amount of atorvastatin or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or
diluent, said first pharmaceutical composltion comprising an amount of amiodipine or
a pharmaceutically acceptable ecid addition salt thereof and a pharmaceutically
acceptable carrier or diluent.
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This invention Is particularly directed to a first pharmaceutical composlition,
hereinafter termed "Composition LA™, of Composition L comprising amiodipine
besylate.

This invention is more particularly directed to a first pharmaceutical
composition, hereinafter termed “Composition LB", of Composition LA wherein said
second pharmacsutical composition comprises the hemicalcium salt of atorvastatin,

This invention is stifl more particularly directed to a composition, hersinafter
termed “LC", of Composition LB wherein sald -antiatherosclerotic effect is manifested
by a slowing of the progression of atherosclaratic plaques.

This Invention s stiil more particularly directed to a composition of
Composition LC wherein sald progression of atherosclerotic plaques is slowed in
coronary arteries.

This invention is also particularly directed to a composition of Composition LC
wherein said progression of athercsclerotic plaques is siowed in carotid arteries.

This invention is also particularly directed to a composition of Composition LC
wherein sald progression of atherosclerotic plagues is slowed in the peripheral arterial
aystam.

This invention Is more perticularly directad to a composition, hereinafter
tarmed “Composition LD", of Composition LB wherein sald antiatherosclerotic effect
is manifested by a regression of atherosclerotic plaques.

This invention s stil more particuarly directed to a composition of
Composition LD wherein sald regression of atherosdlerotic plaques occurs in
coronary arteries.

This invention s also particularly directed to a composition of Composition LD
wherein sald regression of atherosclerotic plaques occurs In carotid arterles.

This invention is also particularly directed to a composition of Composition LD
wherein said regression of atherosclerctic plaques occurs in the peripheral arterial
system. '

This invention is also directed to a fist pharmaceutical compasition,
hereinafter . tarmed “Composition M®, for use with a second pharmaceutical
composition for achieving an antiatherosclerotic effect in a mammal, which effect Is
graater than the antiatherosclerotic effects achieved by administering said first or
secorkd pharmaceutical compositions separately and which second pharmacsutical

26}
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composition compriaes an amount of atorvastatin or a pharmaceutically acceptable
salt thereof and a pharmaceutically scceptable carier or diuent, sald first
pharmaceutical composition comprising an amount of emiodiplne or a
pharmaceutically acceplable acld addition salt thereof and a phamacsulicelly
accepiable carier or diluent.

This invertion is particularly directed to a first pharmaceutical composttion,
hereinafter termed "Compositon MA', of Composition M comprising amlodipine
besylate.

This invention Is more particulardy directed to a first pharmaceutical
composition, hereinafter termed "Composition MB*, of Composition MA wherein said
second pharmaceutical composition comprises the hemicalcium sak of atorvastatin,

This Invention Is stll more particularly directed to a composition, hereinafter
termed "Composition MC", of Composlition MB whereln sald antiatheroscierotic effact
is manifested by a siowing of the progression of atherosclerotic plaques.

This invention Is sill more particularly direcied to a composition of
Composition MC wherein said progression of atharosclerotic plaques is slowed in
coronary arterias.

This investtion is also particularly directed to a composition of Composition MC
wherein sald progression of atherosclerotic plaques is slowed in carolld arteries.

This invention is also particularly directed to a composition of Composition MC
wherein saki progression of atheroaclerotic plaques is slowed in the peripheral arterial
system.

This invention ie more particularly directed to a composition, hereinafter
termed “Composition MD", of Composition MB wherein said antiatherosclarotic effect
is manifested by a regrassion of atherosclerctic plaques.

This Invention is st more parBcularly diractsd to a composition of
Composltion MD wherein said regression of atherosclerotic plaques occurs in
coronary arteries.

This invention la also particularly directed to a composition of Composition MD
wherein said regression of atherosclerotic plaques occurs in carotid arteries,

This invention s also particularly directed to a composition of Compoaltion MD
wherein sald regression of stherosclerotic plaques occurs in the peripheral arterial
system.
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This invention ls also directed to a first pharmaceutical composition,
hervinafter termed “Composition N°, for use with a sacond pharmaceuticel
composition for achieving an antiatheroscierotic effect in a mammal, which effect is
grealer than the antistheroacierolic effects achleved by administering sald first or
second pharmaceutical compositions separately and which second pharmaceutical
composition comprises an amount of amiodipine or a pharmaceutically accaptable
acki addition salt thereof and a phamaceutically acceptable carrier or diiuent, sald
fist phammaceutical composition comprising an amount of atorvestatin or a
pharmaceutically accepiable salt thereof and a pharmaceutically acceptable carrier or
dilvent.

This invention is particularly directad to a first pharmaceutical composition,
hereinafter termed “Composition NA", of Composition N wherein sald second
pharmaceutical composition comprises amiodipine besylate.

This invention I8 more particularly directed to a first pharmaceutical
composition, herelnefter termed “Composition NB®, of Compoasition NA comprising
the hemicalclum salt of atorvastatin.

This invention ls st more particularly directad to a composition, hereinafter
termed "Composiion NC*, of Composition NB wherein said antistherosclerotic effect
ie manifested by a siowing of the progression of atheroaclerotic plaques.

This invention s stfl more particularly directed 10 a composition of
Composition NC wherein sald progression of atherosclerotic plaques is slowed in
caronary arteries.

This invenition Is also particularly directed to a composition of Composition NC
wherein said progression of atherosclerotic plaques Is slowed in carotid arteries.

This invention is also parficularly directed to a composition of Composition NC
wherein said progresslon of atherosclarotic plaques Is siowed In the peripheral arterial
system.

This invention is more particularly direcied t0 a composition, hereinafter
termed “Composllion ND", of Composition NB wharein sald anfiatherosclerotic effect
is manifested by a regression of athercaclerctic plaques.

This invention Is stil more particularly directed 10 a composition of
Composition ND wherein said regression of atherosclerotic plaques occurs in
coronary arteries.

10t
243
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This invention is also particulatly directed to a composition of Compoaition ND
wherein said regression of atherosclerotic plaques occurs in carotid arteriea.

This invention is also particularly directed to a composition of Composition ND
wherein said regression of atherosclerotic plagues occurs in the peripheral arterial
system.

This Invention is aleo directed to a fist pharmaceutical composition,
hereinafter termed “Composition P°, for use with a second pharmaceutical
composition for managing candiac riek [n a mammal at risk of suffering an adverse
cardiac event, which effect is grester than the sum of the cardiac risk management
effects achleved by administering said first and second pharmaceutical compositiona
separately and which second pharmaceutical compaosition comprises an amount of
atorvastatin or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable camier or diuent, said first pharmaceutical composition comprising an
amount of amiodipine or a pharmaceutically acceptable acki addition sakt thereof and
a phamaceutically acceptable carrier or diiuent

This Invention is-particularly directed to a first pharmaceutical composition,
hereinafter termed “Compoeition PA", of Composition P comprising amiodipine
besylats.

This invention s more particularly directed to a fist pharmacectical
compoaition of Composition PA wherein said second pharmaceutical composition
comprises the hemicalcium sakt of atorvaetatin.

This Invention Is also directed to a first pharmaceutical composition,
herainafter termed “Compoalion Q°, for use with a second phamaceutical
composiiion for managing cendiac risk in a mammal st riek of suffering an adverse
cardiac event, which effect is grester than the sum of the cardiac risk management
effects achieved by administering salid first and second pharmaceutical compositions
separately and which second pharmaceutical composition comprisas an amount of
amiodipine or a phammaceutically acceptable acid addiion salt thereof and a
pharmaceutically accepiable carrler or diluent, said fist pharmaceutical composition
comprising. an amourt of atorvestatin or a pharmaceuticelly acceptahble salt thereof
and a pharmaceutically acceptable carrier or diuent.

164
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This invention is particularly directed to a first pharmaceutical composition,
hereinafter termed “Composition QA", of Compositon Q wherein sald second
pharmaceutical composition comprises amiodipine besytate.

This invention is more particulardy directed to a first pharmaceutical
composition of Composition QA comprising the hemicalcium sakt of atorvastatin.

This Invention is also directed to a first phamaceutical composition,
hereinafter termed "Composiion R®, for use with a second pharmaceutical
composition for managing cardiac risk in a mammal at risk of suffering-an adverse
cardiac event, which effect is greater than the cardiac risk management effecis
achieved by administering said first or second phammaceutical compositions
separately and which second pharmaceutical composition comprises an amount of
alorvasiatin or a pharmacsutically acceptable salt thereof and a pharmaceutically
acceptable camier or diuent, said first pharmaceutical composition comprising an
amount of amiodipine or a pharmaceutically acceptable acid addition salt thereof and
a pharmaceutically acceptabie carrier or diluent.

This Invention le particularly directed to a first pharmacettical composition,
hersinafter tarmed “Composition RA", of Compositon R comprising amiodipine
besylate. .

This invention I8 more particularly directad to a first pharmaceutical
composition of Compoeltion RA whereln said second pharmaceutical composition
comprises the hemicalcium salt of atorvastatin.

This invention s also directed to a first pharmaceutical composition,
hereinafier termed °"Composition §°, for use with a second pharmaceutical
composition for managing cardiac risk In a mammal at risk of suffering an edverse
cardiac event, which effect is grester than the cardlac risk management effacts
achleved by administering sald firt or second pharmaceutical composltions
separately and which second phamaceutical composition comprises an amount of
amiodipine or a pharmaceutically acceptable acki sddition salt thereof and a
pharmaceutically acceptable camier or diluent, said first pharmaceutical composition
comprising an amount of atorvastatin or a pharmaceutically acceptable salt thereof
and a pharmaceufically acceptable camier or diiuent.

Lo
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This invention Is particularly directed to a first pharmaceutical composition,
hereinafter termed “Composition SA", of Composition S wherein sald second
pharmaceutical compoaition comprises amiodipine besylate.

This invention Is more particudarly directed to a first pharmaceutical
composition of Composition S comprising the hemicaicium salt of atorvastatin,

This invention Is aiso directed to a kit, herainafter termed “Kit A", for achieving
a therapeutic effect in a mammal comprising:

a an amount of amiodipine or a pharmaceutically acceptable
acid addition salt thereof and a pharmaceutically acceptable caier or diluent in a first
unit dosage form;

b. an amount of atorvastatin or a pharmaceutically acceptable
sakt thereof and a pharmaceutically acceptable camier or diluent in a second unit
dosage form; and

c. container means for containing said first and second dosage
forms.

This invention Is particularly directed to a kit, hereinafter termed “Kit AA", of
Kit A comprising amiodipine besylate.

This Invention Is more particularly directed to a kit, hereinafter termed “Kit
AB", of Kit AA comprising the hemicaicium salt of atorvastatin.

This invention is stll more particularly directed to a kit, hereinafter termed "Kit
AC", of Kit AB wherein said therapeutic effect is treatment of hypertension and
hyperiipidemia.

This invention is still more particutarly directad to a kit, hereinafter termed "Kit
AD", of Kit AB wherein saki therapeutic effect Is treatment of angina pectoris.

This invention is also particularly directed to a kit, hersinafter tarmed "Kit AE",
of Kit AB whereln sald therapetutic effect ls management of cardiac risk.

This invention is also particularly directed to a kit, herelnafter termed “Kit AF",
of Kit AB wherein said therapettic effect is treatment of athercsclerosis.

This invention Is still more particularly directed to a kit, hereinafter termed “iGt
AG", of Kit AF wherein sald treatment of atherosclerosis slows the progression of
atherosdlerotic plaques.

This Invention Is further directed to a kit, hereinafter termed “Kit AH", of Kit AG
wherein said progression of atherosclerotic plaques is slowed in coronary arleries.

266
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This invention is still further directad to a kit, hereinafter termed “Kit AJ", of Kit
AG wherein said progression of atherosclerctic plagues is slowed in carotid arteries.

This invention Is st further directed to a kit, hereinafter tarmed *Kit AIC, of Kit
AG wherein sald progression of atherosclerotic plaques is slowed in the peripheral
arterial system.

This invention is still further directed to a kit, herelnafter termed “Kit AL", of Kit
AF wherein sald treatment of atherosclerosis causes the regression of atherosclerotic
plaques.

This invention Is still further direcied to a kit of Kit AL wherein sald regression
of atherosclerotic plaques occurs In coronary arteries.

This invention is still further directed to a kit of Kit AL whenein said regression
of atherosclerotic plaques occura in carotid arteries.

This invention is still further directed to a kit of Kit Al. wherein said regression
of atherosclerctic plagues occurs In the peripheral arterial system.

This invention is aiso directed to a method, hereinafter termed “Method A, for
treating a mammai in need of therapeutic treatmant comprising administering to eald
mammal

(a) an amount of a first compound, sald first compound being
amiodipine or a pharmaceutically acceptable acid addition salt thereof; and

(b) an amount of a second compound, sald second compound being
atorvastatin or a pharmaceutically acceptable sait thereof;
wherein sald first compound and said second compound are each optionally and
independently administered together with a pharmaceutically acceptable carrier or
diluent.

This Invention Is particularly directed to a method, herelnafter Method B, of
Method A comprising amiodipine besyiate.

This invention is more particudarly directed to a method, hereinafier termed
“Method C°, of Mathod B comprising the hemicalclum salt of atorvastatin,

This invention s etfl more particularly directed to a method, hereinafter
termed “Mathod D", of Method A whereln eaid firet compound and sald second
compound are administered simuitaneously.

%R
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This invention s sifl more particularly direcied to a method, hereinafter
termed “Method E°, of Method A wherein said first compound and said sacond
compound are adminisisred sequentially in alther order.

This invention is also particularly directed to a method, hereinafter termed
"Method F~, of Method C wherein sald first compound and said second compound
are acministered simuitaneously. '

This Invention ls further direcied to a method, hereinafler termed “Method G",
of Method C wherein said first compound and said second compound are
administared sequentially in sither order.

This invention Is stil frther directed to a method of Method A wherein said
therapeutic treatment comprises antihypertensive treatment and antihyperfipidemic
freatment.

This invention is still further directed to a method of Method F wherein said
therapeutic treatment comprises antihypertensive treatment and antihyperfipidemic
treatment.

This invention Is sifil further directed to a method of Method G wherein said
therapeutic treatment comprises antihypertensive treatment and anthyperiipidemic
treatment.

This Invention s further directed to a method of Method A wherein sald
therapeutic treatment comprises antianginal treatment.

This invention Is further directed to a method of Method F wherein said
therapeutic treatment comprises antianginal treatment.

This invention Is further directed to a method of Method G wherein sald
therapeutic treatment comprises antlanginal treatment.

This invention is further directed to a method of Method A wherein saki
therapeutic treatment comprises cardiac risk management.

This invention Is futher directed o a method of Method F whersin sald
therapeutic freatment comprises cardiac risk management.

This Invention is further directed to a method of Method G whereln sald
therapeutic jreatment comprises cardiac risk management.

This Invention is further directed to a method of Method A wherein sald
therapeutic teatment comprises antiathercaclerctic treatment.

PCT/TB9%6/01225
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This inverition is further directed to a method of Method F wherain sald
therapeutic treatment comprises antiatherosclerotic treatment.

This invention is further directed to a method of Method G wherein said
therapettic treatment comprises antiatherosclerotic treatment.

Amiodipine is a racemic compound due to the symmetry at position 4 of the
dihydropyridine ring. The R and S enantiomers may be prepared as described by
Ammowsmith et al., J. Med. Chem., 1886, 20, 1608. The caiclum channel blocking
activity of amiodipine Is substantially confined to the S(-) isomer and to the racemic
mixture containing the R(+) and §(-) forms. (ses International Patent Application
Number PCT/EP84/02697). The R(+) lsomer has Hitie or no caiclum channel
blocking activity. However, the R({+) lsomer is a potent inhibitor of amooth muscie cell
migration. Thus, the R(+) Isomer is useful in the treatment or prevention of
atherobclerosls. (see Intemational Patent Application Number PCT/EP95/00847).
Based con the above, a skilled person couki choose the R(+) isomer, the S(-) isomer
or the racemic mixture of the R(+) lsomer and the S(-) lsomer for use In the
combination of this invention.

Where used herein, the term “cardiac risk® means the Rkelthood that a subject
will suffer a future adverse cardlac event such as, e.g., myocardial infarction, cardiac
arrest, cardlac falwe, cardiac ischaemia. Cardiac risk is calculated using the
Framingham Risk Equation as set forth above. The term “cardiac risk management”
means that the risk of future adverse cardiac events is substantially reduced.

169
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DETAILED DESCRIPTION OF THE INVENTION

The phammaceutical compositions of this Invention comprise amiodipine or a
pharmaceutically acceptable acid addition salt thereof and/or atorvaststin or a
pharmaceutically acceptable salt thesreof,

Amiodipine may readlly be prepared as described in U.S. Patent No.
4,572,909 which is Incorporated herein by reference. Amlodipine beaylats, which Is
currently sold as Norvasc®, may be preperad as described in U.S. Patent No.
4,879,303, which s incorporated herein by reference. Amlodipine and amiodipine
besylate are potent and long lasting calcium channe! blockers.

The expression “phamaceutically-acceptable acid addition salts® s intended
to define but is not Imited to such ealts as the hydrochiorids, hydrobromide, sulfate,
hydrogen sulfate, phosphate, hydrogen phosphate, dihydrogenphosphate, acetate,
besylate, succinate, citrate, methanesulfonats (mesylate) and p-toluenesuifonate
(tosylate) salts.

Other acid addition salts of amlodipine may be prepared by reacting the free
basa form of amiodipine with the appropriate acid. When the salt is of a monobasic
acld (e.g., the hydrochioride, the hydrobromide, the p-toluenesutfonate, the acetats),
the hydrogen form of a dibasic acid (e.g., the hydrogen sutfate, the succinate) or the
dihydrogen form of a fribasic acid (e.g., the dihydrogen phosphate, the citrate), at
least one molar equivalent and usually a molar excess of the acld Is empioyed.
However when such salts as the auifate, the hemisuccinate, the hydrogen phosphats
or the phosphate are desired, the appropriate end exact chemical equivalents of acid
wil generally be used. The free base of amiodipine and the acid are usually
combined in a co-solvent from which the desired sait precipitates, or can be
otherwise isolated by concentration and/or addition of & non-solvent.

Alorvastatin may readlly be prepared as described in U.S. Patant No.
4,681,892, which Is incorporated hereln by reference. The hemicaicium salt of
atorvastatin, which Is currently soid as Lipitor®, may readily be prepared as described
in U.S. Patent No. 5,273,885, which is Incorporated hevein by reference.

The. expression “pharmaceutically acceptable salts” includes both
pharmaceutically acceptable acld addition salts and pharmaceutically acceptable
cationic sgita. The expression “pharmacsutically-acceptable cationic saits”™ s

270



10

16

20

WO 99/11259 PCT/IBY%A122S

intended to define but is not Smited to such salts as the alkai metal salts, (e.g.
sodium and potassium), akafine earth metal salts (e.g. calcium and magnesium),
aluminum salts, ammonium salls, and salts with organic amines such as benzathine
(N N'-dbenzylethylensdiamine), choline, diethanclemine, ethylenediamine,
megiumine  (N-methyigiucamine), benethamine  (N-benzyiphenethylamine),
diethylamine, piperazine, tromethamine (2-amino-2-hydroxymethyl-1,3-propanediol)
and procaine. The expression "phermaceutically-acceptable acld addition salts” is
intended to define but is not kmited to such saits as the hydrochioride, hydrobromide,
sufate, hydrogen suliate, phosphate, hydrogen phosphate, dihydrogenphosphate,
acetate, succinate, clirate, methanesulfonate (mesylate) and p-toluenesuifonate
(tosylate) saks.

Other pharmaceutically-accepteble cationic salts of atorvastatin may be
readlly prepared by reacting the free acid form of atorvastatin with an appropriate
base, usually one equivalent, in a co-solvent. Typical bases are sodium hydroxide,
sodium methodde, sodum ethodde, sodium hydride, potasslum methoxide,
magnesium hydroddde, caiclun hydroxide, benzsthine, choline, disthanolamine,
piperazine and tromethamine. The sak Is isolated by concentration to dryness or by
addition of a non-solvent. In many casas, salts are preferably prepared by mixing a
solution of the acid with a solution of a different salt of tha cation (e.g., sodium or
potassium ethythexanoats, magnesium oleate) and employing a solvent (a.g., ethyl
acetate) from which the desired cationic salt precipitates. The salts may aiso be
inolated by concentrating the reaction solution snd/or by adding a non-solvent.

The acid addition saits of atorvastatin may be readily prapared by reacting the
free basa form of atorvastatin with the appropriate acid. When the salt ia of a
monobasic acld (e.g., the hydrochicride, the hydrobromide, the p-toluenesutfonate,
the acetate), the hydrogen form of a dibaesic ackd (e.g., the hydrogen sulfate, the
succinate) or the diwdrogen form of a tribasic acid (e.g., the dihydrogen phosphate,
the citrats), at least one molsr equivalent and usually a molar excess of the adid Is
employed. However whan such salts as the sulfate, the hemisuccinate, the hydrogen
phosphats or the phosphate are desired, the appropriate and exact chemical
equivalents of acid will generally bs used. The free base and the acid sre usually
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combined in a co-solvent from which the desired salt precipitates, or can be
otherwise isolated by concentration and/or addition of a non-solvent,

in addiion, amiodipine, pharmaceutically accapiable acid addiion salts
thersof, atorvastatin and pharmaceutically acceptable salts thereof may occur as
hydrates or solvates. Sald hydrates and solvates are also within the scope of the
invention.
The phammaceutical combinations and methods of this invention are all
adapted to therapeutic use as agents in the treatment of atherosdlerosis, angina
pecioris, and a condition characterized by the presence of both hypertension and
hyperfipidemia in mammals, paricularly humans. Further, since these dlseases and
conditions are closely related to the development of cardiac dissase and adverse
cardiac conditions, these combinations and methods, by virtue of their action as
antiatheroeclerctics, antianginais, anthypertensives and antihyperfipidemics, are
useful in the management of candiac risk.

The utllity of the compounds of the present invention as medical agents in the
treatment of atherosclerosis in mammals (e.g. humans) s demonstrated by the
aclivity of the compounds of this invention In conventional assays and the ciinical
protocol described below:

This study Is a prospective randomized evaluation of the effect of a
combination of amiodipine and atorvastatin on the progression/regression of coronary
and carotid artery disease. The shuxly is used to show that a combination of
amiodipine and atorvastatin is effective In slowing or arresting the progression or
causing regression of exdsting coronary artery disease (CAD) as evidenced by
changes in coronary anglography or carotid ultrasound, in subjacts with established
disease.

Thia study Is an anglographic documentation of coronary artery disease
cartied out as a double-biind, placebo-controlied trial of @ minimum of about 500
subjects and preferably of about 780 to about 1200 subjects. It Is especially
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preferred to study about 1200 subjects In this study. Subjects are admitted into the
study after satiefying certain entry criteria eet forth below.

Entry criterfia: Subjects acceptad for entry into this trial must satisfy certain
criteria. Thus the subject must be an adult, elther male or female, aged 18-80 years
of age in whom coronary angiography is clinically indicated. Subjects witl have
anglographic presence of a significant focal lasion such as 30% to 50% on
subsequent evaluation by quaniitative coronary anglography (QCA) in a minkmum of
one segment (non-PTCA, non-bypassed or non-Mi vessal) that Is judged not kely to
require intervention over the next 3 years. It s required that the segments
undergoing analysis have not been Interfered with. Since percutaneous tranaluminal
cardiac angioplasty (PTCA) interferes with segmants by the insertion of a baBloon
cathetsr, non-PTCA segments are required for analysis. [t is also required that the
segments to be analyzed have not suffered a thrombotic event, such as a myocardial
infarct (Ml). Thus the requirement for non-Mi vessels. Segments that will be
analyzed include: left main, preodmal, mid and distal left anterior descending, firet and
second diagonal branch, proximal and distal left circumflex, first or largest space
obtuse marginal, proximal, mid and distal right coronary artery. Subjects will have an
ejection fraction of greater than 30% determined by catheterization or radionuclide
ventriculography or ECHO candlogram at the time of the qualifying anglogram or
within the previous three months of the acceptance of the qualifying angiogram
provided no inftervening event such as a thrombotic event or procedure such as
PTCA has occurred.

Generally, due to the number of patients and the physical Emitations of any
one facliity, the study ls carried out at multipls sites. At entry into the study, subjects
undergo quantitative coronary anglography as wel as B-mode carotid artery
ultrasonography and assessment of carotid arterial compliance at designatad testing
centers. This establishes baselines for each subject. Once admitied into the test,
subjects are andomized fo recelve amiodipine besylate (10 mgs) and placebo of
atorvastatin ceicium (80 mgs) and placebo or amiodipine besylate(10 mgs) and
atorvastatin calclum(B80 mgs). All doses set forth in this protocol are per day doses.
The amount of amiodipine besyiate may be varied as required. Generally, a subject
will start out taking 10 mg and the amount will be titrated down to es litle as 5 mg as
determined by the clinical physiclan. The amount of storvastatin calcium will similarly
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be titrated down from 80 mg ¥ it is determined by the physician to be in the best
interests of the subject. It will be recognized by a skilled person that the free base
form or other salt forms of smiodipine besylate or the free base form or other sak
forms of atorvastatin caicium may be used In this invention. Caiculation of the
dosage amourt for thess other forms of atorvastatin calcium and amiodipine besylate
is easlly accompiished by performing a simple ratio relative to the molecutar weights
of the species involved.

The subjects are monitored for a one to three year period, generally three
yoars being prefermed. B-mode carotid ultrasound assesement of carotid artery
atherosclerosis and compilance are performed at regular intervals throughout the
study.

Generally, six month intervals are suftable. Typically this assesament ls
performed using B-mode ultrasound equipment. However, a person skilled in the art
may uee other methode of performing this assessment. Coronary anglography is
performed at the conclusion of the one to three year treatment period. The baseline
and post-treatment angiograms and the intervening carotid artery B-mode
ultrasonograms are evaluated for new lesions or progression of existing
atharosclerotic lesions. Arterial compliance measuremenis are assessed for changes

The primary objective of this study is to show that the combination of
amiodipine or pharmaceutically acceptable acid addition salts therecof and atorvastatin
or pharmaceutically accepiable salis thereof reduces the progression of
atherosclerolic lesions as measured by quantitative coronary anglography (QCA) in
subjects with clinical coronary astery disease. QCA measures the opening In the
lumen of the arteries measured.

The primary endpoint of the study Is the change in the average mean
segment diameter of the coronary artery tree. Thus, the dlameter of an artarial
segment is measured at various portions along the length of that segment. The
average diameter of that segment is then determined. After the average segment
diameter of nany sagments has been determined, the average of all segment
averages is determined to arrive at the average mean segment dlameter. The mean
segment diametear of subjects taking atorvastatin or pharmaceutically acceptable salts
thereof and amiodipine or pharmaceutically acceptable acid addition aalts thereof will
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deciine more siowly, will be halted completely, or there will ba an increasa in the
mean segment diameter. These resuits represent slowed progression of
atherosclerosis, halted progression of atheroaclerosis and regresaion of
atheroscieroels, repseciively.

The secondary objective of this study is to ahow that the combination of
amiodipine or a pharmacsutically acceptable acid addtion salt thereof and
atorvastatin or a pharmeceutically salt thereof reduces the rate of progression of
atherosciercsis in the carotid arterles as measured by the slope of the maximum
intimal-medial thickness measurements averaged over 12 separate wall sagments
(Mean Max) as a function of time, more than does amiodipine or a pharmaceutically
accaptabie acld addition salt thereof or atorvastatin or a pharmaceutically acceptable
salt thereof alone. The intimal-medial thickness of subjects taking atorvastatin or a
pharmaceutically accaplable sait thereof and amiodipine or a pharmaceutically
acceptable acid addition salt thereof will increase more siowly, will cease to increase
or will decrease. Thess results represant slowed prorgression of atherceclerosis,
halted progression of atherosclercels and regression of atheroeclerosis, respectively.

The utility of the compounds of the present invention as medical agents in the
treatment of angina pectoris in mammals (e.g., humans) is demonstrated by the
aclivity of the compounds of this invention in conventional assays and the clinical

This study is a double biind, parallsl arm, randomized study to show the
effectiveness of amiodipine or pharmaceutically acceptable acid addition salts thereof
and atorvastatin or pharmaceutically acceptable salts thereof given in combination in
the treatment of symptomatic angina.

Entry criteria: Subjects are males or females betwesn 18 and 80 years of age
with a history of typical chest pain assoclated with one of the following objective
avidences of cardiac lschemia: (1) streas test sagment elevation of about one
milimetsr or more from the ECG; (2) positive treadmill stress teet; (3) new wall
motion abnormaily an ultrasound; or (4) coronary anglogram with a significant
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qualitying stenosis. Generally a stenosis of about 30-50% e considered to be
significant.

Each subject is evaluatad for about ten to thirty-two weaks. At laast ten
woeks are genarally required to compiets the study. Sufficient subjects are used in
this screen to ensure that about 200 to 800 subjects and preferably about 400 subject
are evaluated to complete the shudy. Subjects are screensd for compliance with the
entry criteria, set forth below, during a four week run in phase. After the screening
criteria are met, subjects are washed out from their current anti-anginal medication
and stabliized on a long acting nitrate such as, for axample, nitroglycerin, iscsorbide-
5-mononitrate or isosorbide dinltrate. The tarm “washed out”, when used in
connection with this screen, means the withdrewal of cutrent anti-anginal medication
so that substantially all of sald medication Is efiminated from the body of the subject.
A period of eight weeks is preferably aflowed for both the wash out period and for the
establlshment of the subject on stable doses of sald nitrate. Subjects having one or
two attacis of angina per weak while on stabie doses of fong acling nitrate are
generally permitted to skip the wash out phase. After eubjects are stabiized on
nitrates, the subjects enter the randomization phase provided the subjects continue to
have either one or two angina attacks per week. In the randomization phase, the
subjects are randomiy placed into one of the four arms of the study set forth balow.
After completing the wash out phase, subjects in compliance with the entry criteria
undargo twenty four hour ambulatory slectrocardigram (ECG) such as Holter
monltoring, exercise stress testing such as a treadmil and evaluation of myocardial
perfusion using PET (photon emission tamography) scanning to establish a bassiine
for each subject. When conducting a stress test, the speed of the treadmill and the
gradient of the treadmill can be controlled by a technician. The speed of the treadmill
and the angle of the gradient are generally increased during the test. The time
intervals between each speed and gradient increase Is genenally determined using a
madified Bruce Protocol.

After the baseline investigations have been completed, subjects are initiated
on ane of tha following four anms of the study: (1) placebo; (2) atorvastatin calchim
(about 2.5 mg to about 160 mg); (3) amiodipine besylate(about 2.5 mg to about 20
mg):; or (4) a combination of the above doses of amiodipine besylate and atorvastatin
caiclum together. The subjects are then monitored for two to twenty four weeks. It
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will be recognized by a skilled person that the free base form or other salt forms of
amiodipine besylate or the free base form or ather salt forms of atorvastatin calcium
may be used In this invention. Calculation of the dosage amount for these other
forms of atorvastatin calcium and amiodipine besylate is easily accomplished by
performing a simpie ratio relative to the molecular weights of the species involved.

Aher the monitoring period has ended, subjects will undergo the following
investigations: (1) twenty four hour ambxdatory ECG, such as Holter monitoring; (2)
exarcise stress testing (e.g. treadmill using sald modified Bruce Protocol); and (3)
evaluation of myocardial perfusion using PET scanning. Patisnts keep a diary of
painful ischemic events and nitroglycerine consumption. Ht is generally desirable to
have an accurate record of the number of anginal attacks suffered by the patient
during the duration of the test. Since a patient generally takas nitroglycerin to ease
the pain of an anginal attack, the number of imes that the patient adminieters
nitroglycerine provides a reasonably accurate record of the number of anginal
aitacks.

To demonsirate the effactiveness of the drug combination of this Invention,
and to determine the dosage amounts of the drug combination of this invention, the
person conducting the test will evaluate the subject using the tests described,
Successful treatment will yield fewer instances of ischemic events as detected by
ECG, wil allow the subject fo exarcise longer or at a higher intensity level on the
treadmill, or to exercise without pain on the treadmill, or will yisld better perfusion or
fewer perfusion defecis on photoemission tomography (PET).

The utility of the compounds of the present invention as medical agents In the
treatment of hypertension and hyperiipidemia in mammals (e.g., humans) suffering
from a combination of hypertension and hyperiipidemia is demonstrated by the
activity of the compounds of this invention In conventional assays and the dlinical
protocol described below.

This study is a double blind, paralial arm, randomized siudy to show the
effectiveness of amiodipine or pharmaceutically accepiable ackd addition salts thereof
and atorvastatin or pharmaceutically acceptable salts thereof given in combination In
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controlfing both hypertanalon and hyperiipidsmia in subjects who have mid,
moderats, or severa hypertension and hyperipidemia.

Each subjact Is evaluated for 10 to 20 weeia and preferably for 14 weeks.
Sufficient subjects are used in this scresn to ensura that about 400 to 800 subjects
are evaluaied to compilete the study.

Entry criteria: Subjects are male or female adults betwean 18 and 80 years of
age having both hyperiipidemia and hypertansion. The presence of hyperiipidemia is
avidenced by evaluation of the low density lipoprotein (LDL) level of the subject
refative to certain poaftive risk factora. If the subject has no coronary heart disease
(CHD) and has less than two positive risk factors, then the subject is considered to
have hyperiipidemia if the LDL of the subject is greater than or equal to 180. If the
subject has no CHD and has two or more positive risk factors, then the subject is
considered to have hyperiipidernia if the LDL of the subject Is greater than or equal to
160. If the subject has CHD, then the subject is conaidered to have hyperiipidemia if
the LDL of the subject ls greeter than or equal to 130.

Positive risk factors include {1) male over 45, (2) female over §5 wherein said
female is not undergoing hormone replacement thaerapy (HRT), (3) famlly history of
prematurs cardiovascular dissass, (4) the subject Is a current smoker, (5) the subject
has diabetes, (8) an HOL. of lass than 45, and (7} the subject has hypertension. An
HDL of greater than 60 Is considerad a negative risk factor and will offset one of the
above mentionad positive risk factors.

The presence of hypertension is evidenced by a sitting diastolic blood
pressure (BP) of greater than 90 or sitting systolic BP of greater than 140. All blood
pressures are generally determined as the sverage of three measuraments takan five
minutes apart.

Suhjecis are screened for compiiance with the entry criteria set forth above.
After all screaning criteria are met, subjects are washed out from their cumrent
antihypertensive and lipki lowering madication and are placed on the NCEP ATP I
Step 1 diet. The NCEP ATP H (adult treatment panel, 2nd revision) Step 1 diet sets
forth the amount of saturated and unsaturated fat which can be consumed as a
propartion of the total caloric intaks. The term “washed out” where used in connection
with this screen, means the withdrawal of current antihypertensive and lipid lowering
medication so that substantially ell of said medication Is efiminated from the body of
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the subject. Newly diagnosed subjecis generally remain untreated until the test
begins. These subjects ara aiso placed on the NCEP Step 1 diet. After the four
week wash out and diet stabiiization period, subjects undergo the following baseline
investigations: (1) blood pressure and (2) fasting lipid screen. The fasting fpld
screan detarmines bassiine fipld levels in the fasting state of a subject. Generally,
the subject abstains from food for twelve hours, at which time lipld levels are
measured.

After the basefine (nvestigations are performed subjects are started on one of
the following: (1) a fbead dose of amiodipine besylate, generally about 2.5 to 10 mg;
(2) a fixed dose of atorvastatin caiclum, generally about 10 to 80mg; or (3) a
combination of the above doses of amiodipine besylate and atorvastatin calcium
together. Subjects remain on these doses for a minimum of six weeks, and
generally for no more than eight weeks. it will be recognized by a skilied person that
the free base form or cther sait forms of amicdipine besylate or the free basa form or
other sak forms of atorvastatin calclum may be used In this invention. Calculation of
the dosage amount for these other forms of atorvastatin caicium and amiodipine
besyiate is easly accomplished by performing a simple ratio relative to the molecular
weights of the specdies involved. The subjects retum o the testing center at the
concluaion of the six to eight weeks so that the baseline evaluations can be repeated.
The bload pressure of the subject at the conclusion of the study is compared with the
blood pressure of the subject upon antry. The Epid screen maasures the total
cholesterol, LDi.-cholesterol, HDL-cholesterc!, triglycarides, apoB, VLDL (very low
denalty ipoprotein) and other components of the lipld profile of the subject.
improvements In tha values obtained after treatment ralative o pretreatment vakies
indicate the utfity of the drug combination.

The utility of the compounds of the present invention as medical agents in the
managemant of cardiac riek In mammais (e.g., humans) at riek for an adverse cardiac
event is demonsirsted by the aclivity of the ‘compounde of this invention in
conventional assays and the clinical profocol described below:
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This study is a doubie biind, parallel arm, randomizad study to show the
effectiveness of amiodipine or pharmaceutically acceptable acld addition salts thereof
and atorvastatin or pharmaceutically acceptable safts thereof given in combination
are effective in reducing the overall calculated risk of future events in subjects who
are st risk for having future cardiovascular events. This risk is calcuiated by using the
Framingham Riek Equation. A subject is considered to be at risk of having a future
candlovascular event if that subject is more than one standard deviation above the
mean as calculated by the Framingham Risk Equation. The study is used to evaluate
the efficacy of a fixed combination of amiodipine and atorvastatin in controlling
cardiovascular riek by controlling both hypertension and hyperiipidemia in patients
who have both mild to moderate hypertension and hyperfipidemia.

Each subject is evalusted for 10 to 20 weeks and preferably for 14 weeks,
Sufficient subjects are recrulted to ensure that about 400 to 800 subjects are
evalusted to complete the study.

Eniry criteria: Subjects included in the study are male or female adult subjects
between 18 and 80 years of age with a baseline five year risk which risk is above the
median for sald subject’'s age and sex, as defined by the Framingham Heart Study,
which is an ongoing prospective study of adult men and women showing that certain
risk factors can be used to predict the development of coronary heart diseess. The
age, sax, sysiolic and diastolic blood pressure, smoking habit, presence or absence
of carbohydrate intolerance, presence or absence of left ventricular hypertrophy,
sarum cholesterol and high density lipoprotein (HDL) of more than one standard
devistion above the norm for the Framingham Population are all evaluated in
determining whether a patient is at risk for adverse cardiac event. The values for the
risk factors are insertad into the Framingham Risk equation and calculated to
detarmine whether a subject is at riek for a future cardiovascular event.

Subjects are screaned for compliance with the entry criteria set forth above.
After all screening criteria are met, patients are washed out from thelr cumment
antihypertensive and fipid lowering medication and any other medication which will
Iimpact the results of the screen. The patients are then placed on the NCEP ATP II
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Step 1 diet, as described sbove. Newly diagnosed subjects generally remain
untreated until the test begins. These subjects are also placed on the NCEP ATP Il
Step 1 diet. After the four week wash out and diet stabiiization period, subjects
undergo the following basslines investigations: (1) blood pressure; (2} fasting; (3) lipid
screen; (4) glucose tolerance test; (5) ECG; and (6) cardiac ultrasound. These tests
are carried out using standand procadures well known to peraons skilied In the art.
The ECG and the cardiac ultrasound are generally used to measure the presence or
absance of lsft ventricular hypertrophy.

ARer the baseline investigations are performed patients will be started on one
of the following: (1) a fbead dosa of amiodipine (about 2.5 to 10 mg); (2) a fixed dose
of atorvastatin (about 10 to 80mg); or (3) the combination of the above doses of
amiodipine and atorvastatin. It will be recognized by a skilled person that the free
base form or other sall fooms of amiodipine besylate or the free base form or other
salt forms of atorvastatin caiclum may be used In this invention. Calcutation of the
dosage amount for these other forms of atorvastatin calcium and amiodipine besylate
is easlly accomplished by performing a simple ratio relative to the molecular weights
of the species involved. Patients are kept on these doses and are asked to refurn in
eix to eight weeks so that the basefine evaluations can be repeated. At this ime the
new values are entered into the Framingham Risk aquation to determine whether the
subjact has a lower, greater or no change in the risk of future cardiovascular event.

The above assays demonstrating the effactiveneas of amodipine ar
pharmaceutically accepitable acid addfion salis thereof and atorvastatin or
pharmacsutically acceptable salts thereof in the freatment of angina pecioris,
atherosclerosis, hypertension and hyperiipidemia together, and the management of
cardiac risk, also provide a means whereby the activities of the compounds of this
invention can be compared between themselves and with the activities of other
known compounds. The results of these comparisons are useful for determining
dosage levels in mammals, inchuding humans, for the treatment of such diseases.

The foliowing dosage amounts and other dosage amounts set forth elsewhere
in the spacification and In the appendant claime are for an average human subject
heving a weight of about 65 kg to about 70 kg. The skilied practitioner will readly be
able to determine the dosage emount required for s subject whose weight falls
oulside the 85 kg to 70 ky range, based upon the medical history of the subject and

23|



WO 95/11259 PCT/IB980122%

10

15

the presence of diseases, e.g., diabetes, In the subject. All doses set forth herein,
and in the appendant claims, are dally doses.

in general, in accordance with this Invention, amiodipine besylate Is generally
administered In a dosage of about 2.5 mg to about 20 mg. Preferably, amiodipine
besylate is administered In a dosage of about 5 mg to about 10 mg. It will be
recognized by a skilsd person that the free base form or other salt forms of
amiodipine besylate may be used In this invention. Calculation of the dosage amount
for these other forms of or the free base form or other sak forms of amiodipine
besylate is easily accomplished by performing a simpie ratio relative to the molecular
weights of the species involved.

in general, in accordance with this invention, atorvastatin Is adminietered In a
dosage of about 2.5 mg fo about 160 mg. Preferably, atorvastatin ls administered In
a dosage of about 10 mg to about 80 mg. R will be recognized by a skilled person that
the free base form or other salt forms of atorvastatin caiclum may be used In this
invention. Calculation of the dosage amount for these other forms of or the free base
form or other salt forms of atorvastatin calcium is easily accomplished by performing
a simple ratio relative to the moleculer weights of the species Involved.

The compounds of the present invention are generally administerad In the
form of a pharmaceutical composition comprising at least one of the compounds of
this invention together with a pharmaceutically acceptable carrier or diluent. Thus,
the compounds of this invention can be administered either individually or together in
any conventional oral, parenteral or transdermal dosage form.

For oral administration a pharmaceutical composition can take the form of
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets
containing various exciplents such as sodium citrate, caicium carbonate and calcium
phosphate are employed along with various disintegrants such as starch and
prefersbly potaio or tepioca starch and certain complex sfiicates, together with
binding agents such as polyvinylpymolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate
and talc are pften very usefid for tabletiing purposes. Sofld compositions of a similar
type are also employed as fllers in soft and hard-filad gelatin capsules; preferrad
materials in this connection siso inckude lactose or mik sugar as wel as high

molecular weight polyethylane glycols. When aqueous suspansions and/or efidirs are
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deslred for oral adminisiration, the compounds of this invention cen be combined with
various sweestening agents, flavoring agents, coloring agents, emulsifying agents
and/or suspending agents, as well as such diuents as water, ethanol, propylene
glycol, glycerin and various like combinations thereof.

The combination of this invention may aiso be administered in a controlled
release formulation such as & siow release or a fast release formulation. Such
controlied release dosage formutations of the combination of this Invention may be
prepared using methods -well known fo those skilled in the art. The method of
preferred administration will ba determined by the attendant physician or other person
sidiled in the art after an evaksation of the subject’s condition and requirements. The
generslly preferred formulation of amiodipine is Norvasc®. The generally prefemed
formulation of atorvastatin ls Lipior®.

For purposes of parenteral administration, solutions in sesame or peanut oll
or in aqueous propylene giycol can be employed, as well as sterile aqueous solutions
of the comesponding water-solubls salis. Such aqueous solutions may be suitably
buffered, if necessary, and the Bquid diivent first rendered isotonic with sufficient
saline or glucose. Thess aqueocus solutions are especially suitable for intravenous,
intramuscular, subcutaneous and Intraperitoneal injection purposes. In this
connection, the sterlle aqueous media employed are all readiy obtainable by
standard techniques well-known to those skilled in the art.

Methods of preparing various phamaceutical compositions with a certain
amount of active ingrediant are known, or will be apparent in light of this disclosure, to
those skillad in this art. For examples, see Remingt: ] aNGE
Mack Publishing Company, Easter, Pa., 15th Ediion (1975).

Pharmaceutical compositions according to the invention may contain 0.1%-
85% of the compound(s) of this invention, preferably 1%-70%. In any event, the
compasition or formulation to be administered will contaln a quantity of a
compound(s) according fo the invention In an amount effective to treat the condition
or disease of the subject being treated.

Sincg the present invention relaies to the treatment of diseasss and
conditions with & combination of active ingredients which may be administerad
separately, the Inveniion also relates to combining separate pharmaceutical
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compositions in kit form. The kit includes two separate pharmaceutical compositions:
amiodipine or a pharmaceutically acceptable acid addition salt thereof and
atorvastatin or a pharmaceutically acceplable sakt thereof. The kit inchudes contalner
msans for contalning the separate compositions such as a dividad bottle or a divided
foll packet, however, the separate compositions may also be contained within a
single, undivided container. Typically the kit includes directions for the administration
of the separate components. The kit form is particularly advantegeous when the
separate components are preferably administered in different dosage forms (e.g., oral
and parenteral), are administered at different dosage Intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.

It should be understood that the invention Is not imited to the particular
embodiments described herein, but that various changes and modifications may be
made without departing from the spirit and scope of this novel concept as defined by
the following ciaims.
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PRODUCT CLAIMS

1. A pharmaceutical composition comprising:

a an amount of amiodipine or a pharmacsitically acceptable acld
addition salt thereof:

b. an amount of atorvastatin or a pharmaceutically acceptable salt
thereof, and
' ¢. a pharmaceutically acceptable carrier or diluvent.

2 A pharmaceutical composition of claim 1 comprising amiodipine
beeylate.

3 A pharmaceutical composition of claim 2 comprising the hemicalclum
sak of atorvastatin.

4, A fist pharmaceutical composition for use with a second
pharmacsutical composftion for achieving a antihyperiensive effact and a
hypolipidamic effect in @ mammal suffering from hypeitension and hyperlipidemia,
which effecis are greater than the sum of the antthypertensive and hypolipidemic
effects achieved by administering saild firet and second pharmaceutical compositions
separataly and which second pharmacsutical composition comprises an amount of
amiodipine or a pharmaceutically acceptable acid addition salt thereof and a
pharmacsutically acceptable carrier or diluent, said first pharmaceutical compaosition
compriging an amount of atorvastatin or a phammaceutically acceptable salt thereof
and a pharmaceutically acceptable canier or diluent.

8. A first pharmaceutical composition of claim 4 wherein said second
pharmacsutical composition comprises amiodipine besylate.

8. A first pharmaceutical composftion of claim 5 comprising the
hamicaicium sait of atorvastatin,

1. A fist pharmaceutical composition for use with a second
pharmaceutical composition for achieving a entihyperiensive effect and a
hypolipidemic effect in & mammal suffering from hypertension and hyperipidamia,
which effeciy are greater than the sum of the antihypertensive and hypolipidemic
effects achieved by administering sald first and second phammacettical compositions
separately and which second pharmaceutical composition comprises an amount of
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atorvasiatin or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable camier or diluent, said first pharmaceutical compesition comprising an
amount of amlodipine or a pharmaceutically accaptable acid add®ion salt thereof and
@ pharmaceutically scceptable carrer or diuent.

8. A first pharmaceutical composition of claim 7 comprising amiodipine
besylate.

8. A firet pharmaceutical composition of claim 8 wherein said second
pharmacautical composition comprises the hemicalcium salt of etorvastatin,

10. A first phamaceutical composition for use with a second
pharmaceutical composftion for achisving a anthypertensive effect and a
hypolipidemic effect In 8 memmal suffering from hypertsnsion and hyperfipidemia,
which effects are greatsr than the antihypertensive and hypolipidemic effects
achieved by administering said first or second pharmaceutical compositions
separately and which second phammaceutical composition comprises an amount of
storvastatin or a phammaceutically acceptable sait thereof and @ pharmaceutically
acceptable carmrier or diluent, sald first pharmacesutical composition comprising an
amourtt of amiodinine or a pharmaceutically accaptabla acld addition salt thereof and
a pharmaceutically acceptable carier or dikuent.

11. A finet pharmaceutical composltion of claim 10 comprising amiodipine
besylate.

12.  Afirst pharmaceutical composition of claim 11 wherain sald second
phamaceutical composition comprises the hemicalcium salt of atorvastatin.

13. A first phamaceutical composition for use with a second
pharmaceutical composition for achieving a antihypertensive effect sand a
hypolipidemic effect in a mammal suffering from hypertension and hyperiipidemia,
which effects are greater than the antihypertensive and hypolipidemic effecis
achieved by administering sald first or second phamaceutical compositions
separately and which second pharmacedutical composition comprises an amount of
amiodipine or a pharmaceuticelly acceptable acid addition salt thereof and a
pharmaceutically acceptable carrier or divent, aaid first pharmaceutical composition
comprising an amount of atorvastatin or a pharmaceutically scceptable salt thereof
and a pharmaceutically acceptable carier or diluent.

1&5
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14. A first pharmaceutical composition of claim 13 wherein sald second
pharmaceutical composition comprises amlodipine besylate.

16. A first pharmaceutical composifion of claim 14 compriging the
hemicalcium salt of atorvastatin,

18. A first pharmaceutical composition for use with a second
pharmaceutical composition for achieving an antiangina effect in a mammal suffering
from anginal pectoris, which effect is greater than the sum of the antiangina effects
achieved by administering said first and second pharmaceutical compositions
separately and which sacond pharmaceutical composition comprises an amount of
atorvastatin or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carmier or diuent, sald first pharmaceutical composition comprising an
amournit of amiodipine or a pharmaceutically acceptable acid addition salt thereof and
a pharmaceutically acceptable carrier or diluent.

17. A first pharmaceutical composition of claim 16 comprising amiodipine
besylate.

18. A firet pharmaceutical composition of ciaim 17 wherein saki second
pharmaceuitical composition comprises the hemicaicium salt of atorvastatin.

18. A first pharmaceutical compoaition for use with a second
pharmacsutical composition for achieving an antianginal effect in 8 mammaj suffering
from angina pacioris, which effect Is greater than the sum of the antiangina effects
achleved by administering saki first and second pharmaceutical compositions
separately and which second pharmaceutical composition comprises an amount of
amiodipine or a pharmaceutically acceptable acid addition salt thereof and a
pharmaceutically acceptable carrier or diiuent, sald first pharmaceutical composition
comprising an amount of atorvastatin or a pharmaceutically acceplable salt thereof
and a pharmaceutically acceptable carrier or diluent.

20. A first pharmaceutical composttion of claim 19 wheraln sakd second
pharmaceutical composition comprises amiodipine besylate.

21.  Afirt pharmaceutical composition of dlaim 20 comprising the
hemicaickum sait of storvastatin.

22, A first phamaceutical compositon for use with a second
pharmaceutical composition for achieving an antianginal effect in @8 mammal suffering
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from angina pectoris, which effect s grester than the antianginal effects achieved by
administering said first or second pharmaceutical compositions saparately and which
second pharmaceutical composition comprises an amount of atorvastatin or a
pharmaceutically acceptable sak thereof and a pharmaceutically acceptable carier or
diuent, sald first pharmaceutical composition comprising an amount of amiodipine or
a pharmaceutically acceptable acid addition salt thereof and a phamaceutically
acceptable carier or diluent.

23. A first pharmaceutical composition of claim 22 comprising amiodipine
besylate.

24. A first pharmacsutical composition of claim 23 wherein sald second
pharmaceutical composition comprises the hemicalcium salt of atorvastatin,

25. A first pharmaceutical composition for use with a second
pharmaceutical composition for achieving an antianginat effect in a mammal suffaring
from angina pectoris, which effect |s greater than the antianginal effects achieved by
administering said first or second pharmacsutical compositions separately and which
second phanmaceutical composition comprises an amount of amiodipine or a
pharmacsutically acceptable eckd addition sait thereof and a phamaceutically
acceplable camrler or diluent, said first pharmaceutical composition comprising an
amount of etoivastatin or a pharmaceutically accepiable salt thereof and a
pharmaceutically acceptable carrier or divent.

26. A first pharmaceutical composition of claim 25 wherein said second
pharmaceutical compoesition comprises amiodipine besyiats.

27. A first phamaceutical composition of claim 26 comprising the
hemicalcium sak of atorvastatin.

28. A fist phamacstfical composition for use with a second
pharmaceutical composition for achleving an antiatherosclerotic effect in a mammal,
which effect is greater than the sum of the antiatherosclerolic effects achieved by
administering sakd first and second pharmaceutical compositions separately and
which sacond pharmacsulical compaosition comprises an amount of amiodipine or a
pharmaceutically acceptable acld addition sait thereof and a phammaceutically
acceptable carier or diluent, sakl first pharmaceutical composition comprising an

783
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amount of atorvastatin or a pharmaceutically eccepiable salk thereof and a
pharmacautically accaptable carmier or diluent.

20. A first pharmaceutical composition of claim 28 wherein sald second
pharmaceutical composition comprises amiodipine besylate.

30. A first pharmaceutical composition of claim 20 comprising the
hemicalcium sait of atorvastatin.

31. A composition of claim 30 wherein aald antiatheroeclerotic effect is
manifested by a slowing of the progression of atheroacierotic plaques.

32. A composlition of claim 31 wherein sald progression of atherosclerotic
plaques is siowed in coronary arteries.

33. A composition of claim 31 whereln said progression of atherosclerotic
plaques is slowed in carotid arteries.

34. A composition of claim 31 wherein saki progression of atherosclerotic
plaques Is siowed in the peripheral arterial system.

35. A composlion of claim 30 wherein sald antiathercecierotic effect s
manifested by a regression of atherosclerctic plaques.

36. A composition of claim 35 wherain saki regression of atherosclerotic
plaques occurs in coronary arteries.

37. A composition of claim 35 wherein said regression of atherosclerotic
plaques occurs in carotid arteries.

38. A composition of claim 35 wherein said regression of atherosclerctic
plaques occurs in the peripheral artesial system.

39. A fist phamaceitical composition for use with a second
pharmaceutical composition for achieving an antiatherosclerotic effect in a mammal,
which effect is greater than the sum of the antiatherceclerotic effects achisved by
administering said first and second pharmaceutical compositions separately and
which second pharmaceutical composition comprises an amount of atorvastatin or a
pharmaceuticaily acceptabla sait thereof end a pharmaceutically accaptable carier or
divent, said first pharmaceutical composition comprising an amount of amiodipine or
a pharmaceytically acceptable acid addiion salt thereof and a pharmaceutically
acceptable carrier or diuent.
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40. A first pharmaceutical composition of claim 30 comprising amiodipine
besylate.

41. A finst pharmaceutical composition of claim 40 wherein said second
pharmaceutical composition comprises the hemicaicium salt of atorvastatin,

42. A composition of claim 41 wherein said antiatherosclerctic effect is
manifested by a siowing of the progression of atheroscierotic plaques.

43. A composition of claim 42 whereln said progression of atherosclerctic
plaques is slowead In coronary arteries.

44. A composition of claim 42 wherein sald progression of atherosclerotic
plaques Is sliowed in carotid arteries.

45, A composition of claim 42 wherein sald progression of atherosclerotic
plaques s slowed in the peripheral arterial system.

48, A composition of claim 41 wherein said antiatherosclerotic effect is
manifestad by a regression of atherosclerotic plagques.

47. A composltion of ciaim 46 wherein said regression of atherosclerotic
plaques occurs in coronary arteries.

48. A composiion of claim 46 wherein sald regression of atherosclerotic
plaques occurs in carolid arteries.

48. A composition of claim 48 wherein said regression of atherosclerctic
plaques occurs in the peripheral arterial system.

§0. A fimt pharmaceutical composition for use with a second
pharmaceutical composition for achleving an antiatherosaclerotic sffect in a mammal,
which effect is greater than the antiatherosclerotic effects achieved by administering
said first or second pharmaceutical compositions separately and which second
pharmaceutical composiion comprises an amount of aiorvastatin or a
pharmaceutically acceptable salt thereof and a pharmacetutically acceptable carrier or
diuent, said first pharmaceutical composiiion comprising an amount of amiodipine or
a phammaceutically accepiable acid addiion salt thereof and a phammaceutically
acceptable carrier or diluent.

51. . A first pharmaceutical composition of claim 50 compiising amiodipine
besylate.

29°
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52 A firet pharmaceuticsl composition of claim 51 wherein sald second
pharmaceutical composition comprisea the hemicaicium salt of atorvastatin.

53. A composition of claim 52 wherein sald antiatherosclerotic effect is
manifested by a slowing of the progression of atherosclerotic plaques.

54. A composition of claim 53 wherein said progression of atherosclerotic
plaques s siowed in coronary arteries.

§5. A composition of claim 53 wherein said progreasion of atherosclerotic
plaques is slowed In carotid arteries.

58. A composition of claim 53 wherein said progression of atherosclerotic
piaques Is siowed In the peripheral arterial system.

57. A composiion of claim 52 wherein said antfathercsclarotic effect is
manifested by a regression of atherosclerotic plaques.

§8. A composition of claim 57 wherein sald regression of atherosclerotic
plagques occurs In coronary arteries.

50. A composition of claim 57 wherein sald regresasion of atherosclerotic
plaques occurs in carotid arteries.

60. A composition of clalm 57 wherein sald regression of atherosclerotic
plagues occurs In the peripheral arterial system.

61, A fist phamaceutical composition for use with a second
pharmacsutical composition for achieving an antistherosclerotic effect in @ mammal,
which effect is greater than the antiatherosclerotic effects achleved by administering
said first or secord pharmeceutical compositions separately and which second
pharmeceutical composition comprises an amount of amiodipine or a
pharmaceutically acceptable acikd addition salt thereof and a pharmaceutically
acceptable carrier or dijuent, sald fist phammaceutical composition comprising an
amount of atorvastatn or a pharmacsutically acceptable eait thereof and a
pharmaceutically acceptable carrier or dikent.

62. A fist pharmaceutical composition of claim 61 wherein sald sacond
pharmaceautical composition comprises amlodipine besylate.

63.. A fist phamaceutical composition of clalm 62 comprigsing the
hemicalcium salt of atorvastatin,
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64. A composilion of claim 83 wherein sald antiatherosclerctic effact is
manifested by a slowing of the progression of atherosclerotic plaques.

65. A composition of claim 84 wherein said progression of atheroacierotic
plaques Is slowed in coronary arteries.

66. A composition of claim 84 wherein sald progression of atherosclerctic
placques is siowed In carolid arteries.

67. A composition of ciaim 64 wherein said progression of atheroaclerotic
plaques is siowed in the peripheral arterial system.

68. A composition of claim 63 wherein sald antiatherosclerotic effect is
manifested by a regression of atherosclerolic plaques.

89. A composition of claim 68 wherein said regression of atherosclerotic
plaques occurs in coronary arteries.

70. A composition of claim 68 wherein saki regression of atherosclerotic
plagques occurs in carolid arterles.

71. A composition of claim 88 wherein sald regression of atherosclerotic
plaques occurs in the peripheral arterial system.

72. A fist pharmaceutical composition for use wih a second
pharmaceutical composition for managing cardiac risk In a mammal at risk of
suffering an adverse cardiac event, which effect is greater than the sum of the
cardiac risk management effects achieved by administering said first and second
phamaceutical compositions separately and which second phamaceutical
composition comprises an amount of aetorvastatin or a pharmaceutically acceptable
salt thersof and a pharmaceutically acceptable camisr or diuent, sald first
pharmacautical composition comprsing an amount of amiodipine or a
pharmaceutically acceptable acid addiion salt thereof and a pharmaceautically
acceptabie carrier or diluent,

73. A first pharmaceutical composition of claim 72 comprising amiodipine
beeylate. '

74. A first pharmaceutical composition of ciaim 73 wherein sald second
pharmaceutjcal composition comprises the hemicaicium salt of atorvastatin.

75. A fint pharmaceutical composition for use with a second
pharmaceutical composition for managing cardiac risk In a mammal at risk of
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suffering an adverse cardlac event, which effect is greater than the sum of the
cardiac risk management effects achieved by administering said first and second
pharmaceutical composiiions separsiely and which second pharmaceutical
composition comprises an amount of amiodipine or a pharmaceutically acceptable
acid addition sait thereof and a pharmaceutically acceptable carmrier or diluent, sald
first pharmaceutical composltion comprising an amount of atorvastatin or a
pharmaceutically acceptable salt thereof and a pharmacesutically acceptable carrier or
diuent. .

76. A first pharmaceutical composition of clalm 75 wherein sald second
pharmaceutical composition comprises amiodipine besylats.

77. A first pharmaceutical composition of claim 76 compiising the
hemicalcium salt of atorvastatin.

78. A first phamaceutical composition for use with a second
pharmaceutical compoesition for managing cardiac risk in a mammal at risk of
suffering an adverse cardiac event, which effect is greater than the candiac risk
management effects achieved by administering sald first or second pharmaceutical
compositions separately and which second pharmaceutical composition comprises
an amount of atorvastatin or a pharmacsutically acceptable salt thereof and a
pharmaceutically accepteble camrier or diluent, sald first pharmaceutical composition
comprising an amount of amiodipine or & pharmaceutically acceptable acid addition
salt thereof and a pharmaceutically acceptable carrier or diuent.

79. A first pharmaceutical composition of clalm 78 comprising amiodipine
besylate.

80. A first pharmaceutical composition of clalm 70 wherein said second
pharmaceutical composition comprises the hemicaicium salt of atorvastatin.

81. A fist pharmaceutical composiion for use with a second
pharmaceutical composilion for managing cardlac risk In @ mammal at risk of
suffering an adverse cardiac event, which effect is greater than the cardiac risk
management effects achieved by administering said first or second pharmaceutical
compositiong sepamately and which second pharmaceutical composition comprises
an amount of amiodipine or a pharmacsutically accaptable acid addition salt thereof
and a pharmaceutically acceptable camier or diuent, sald first pharmaceutical
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composition comprising an amotnt of atorvastatin or a pharmaceutically accaptable
salt thereof and a pharmaceutically accepiabla camier or diuent.

82. A first pharmaceutical composition of claim 81 wherein sald second

83. A fist pharmaceutical composition of claim 82 comprising the
hemicaicium salt of atorvastatin.

84. AKi for achleving a therapeutic effect in @8 mammal compxising:

a. a therapoutically effective amount of amiodipine or a
phamaceutically acceptable acki addition satt thereof and a pharmaceutically
acceptabie carrier or diluent In a first unk dosaga form;

b. a therapeutically effectve amount of atorvastatin or a
pharmaceutically accepiable salt thereof and a pharmaceutically acceptable carrier or
diluent in a saecond unit dosage form; and

¢ container means for containing said first and second dosage
forms.

85. A kit of claim 84 comprising amiodipine besylate.

88. A kit of claim 85 comprising the hamicalcium salt of atorvastatin,

87. A method for treating a memmal in need of therapeutic treatment
comprising administering to sald mammal

(a) an amount of a first compound, said first compound being
amicdipine or a pharmaceutically acceptable acid addition sait thereof: and

{b) en amount of a second compound, said second compound being
atorvastatin or a pharmacsutically acceptable salt tharsof:
wherein sald first compound and sald second compound are each optionally and
independently administered together with a pharmaceutically acceptable carrier or
diluent.

88. A method of ciaim 87 comprising amiodipine besylate.

89. A method of ciaim 88 comprising the hamicalcium salt of atorvastatin,

0. A method of ciaim 87 wherein said therapeutic treatment comprises
antihypertengive treatment and anthyperfipkiemic freatment.

981. A method of clalm 87 wherein sald therapeutic treatment comprises
sntianginal treatment.
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82. A method of claim 87 wherein said therapeutic treaiment comprises
cardiac risk management.

83. A method of claim 87 wherein said therapeutic treatment comprises
antiatheroscierolic treatment.
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SYNERGISTIC EFFECTS OF AMLODIPINE AND ATORVASTATIN

Cross Reference to Related Applications

This application claims priority from the following four United States
provisional patent applications: U.S. Application No. 60/130,665, filed on April 23,
1999; U.S. Application No. 60/145,308, filed on July 23, 1999; U.S. Application
No. 60/151,121, filed on August 27, 1999; and U.S. Applications No. 60/166,592,
filed on November 19, 1999.

Field of Invention
The present invention relates to pharmaceutical compositions and
combinations to treat arterial and related heart disease and related ailments.

Background of the Invention

Coronary artery disease (CAD) is the leading cause of mortality in the
developed world, and is associated with substantial morbidity as well. Typically,
the patient with CAD has several concomitant conditions, including hypertension,
diabetes, and dyslipidemia, increasing overall risk for poor outcomes and

complicating treatment.

SUBSTITUTE SHEET (RULE 26)
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Among antihypertensive therapics, the lipophilic dihydropyridine-type
caicium channel blocker (CCB) amlodipine besylate (AML) is a very well-tolerated
agent with an established record of safety and effectiveness for the treatment of
hypertension and angina. A potential therapeutic role for AML in the treatment of
patients with CAD was recently shown in the Prospective Randomized Evaluation
of the Vascular Effects of Norvasc® (AML) Trial (PREVENT). This three-year trial
evaluated the effects of AML compaered to placebo on the development and
progression of atherosclerotic lesions in coronary and carotid arteries among
patients with documented CAD (Byington RP, Miller ME, Herrington D, et al.
Rationale, design, and baseline characteristics of the Prospective Randomized
Evaluation of the Vascular Effects of Norvasc Trial (PREVENT). Am. J. Cardiol.
1997; 80:1087-1090). The results of PREVENT showed impressive clinical
benefits with AML therapy, including an overall 30% reduction in major
documented events or procedures (Byington RP, Chen J, Furberg CD, Pitt B. Effect
of amlodipine on cardiovascular events and procedures. J. Am. Coll. Cardiol. 1999;
33:314A). AML therepy was also associated with a significant slowing in the
progression of carotid atherosclerosis, as measured by B-mode ultrasonogrephic
assessments (Byingyton R, Riley W, Booth D, et al. Effect of amlodipine on
progression of carotid atherosclerosis in patients with documented heart disease.
Am. J. Hypertens. 1999; 12:42A-43A). The clinical benefit seen with AML in CAD
has not been previously reported with other CCBs, including dihydropyridine-type

agents that have been used to examine this question (Waters D, Lesperance J,
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Francetich M, et al. A controlled clinical trial to assess the effect of a calcium
channel blocker on the progression of coronary atherosclerosis. Circulation 1950,
82:1940-1953; Lichtlen PR, Hugenholtz PG, Rafflenbeul W, et al. Retardation of
coronary artery disease in humans by the calcium-channel blocker nifedipine:
Results of the INTACT study (International Nifedipine Trial on Antiatherosclerotic
Therapy). Cardiovasc. Drugs Ther. 1990; 4:51047-51068; Borhani NO, Mercuri M,
Borhani PA, et al. Final outcome results of the Multicenter Isradipine Diuretic
Atherosclerosis Study (MIDAS). A randomized controlled trial. JAMA 1996;
276:785-791). This observation has led to interest in potential antiatherogenic
properties of AML, including antioxidant effects that are independent of calcium
channel modulation (Mason RP, Leeds PR, Jacob RF, et al. Inhibition of excessive
neuronal apoptosis by the calcium antagonist amlodipine and antioxidants in
cerebellar granule cells. J. Neurochem. 1999; 72:1448-1456; Tulenko TN, Laury-
Kleintop L, Walter MF, Mason RP. Cholesterol, calcium and atherosclerosis: Is
there a role for calcium channel blockers in athemp;mlaection? Int. J. Cardiol. 1997,
62 (2 Suppl):558-66S; Kramsch DM, Sharma RC, Limits of lipid-lowering therapy:
The benefits of amlodipine as an anti-atherosclerotic agent. J. Hum. Hypertens.

1995; 9 (Suppl 1):S3-S9).

Hypolipidemic therapy has also been demonstrated to be very useful in
reducing morbidity and mortality associated with CAD. Among HMG-CoA
reductase inhibitors, atorvastatin calcium (AT) has been shown to be very effective



10

15

20

2o\

WO 00/64443 PCT/US00/10465

as hypolipdemic therapy (Nawrocki JW, Weiss SR, Davidson MH, et al. Reduction
of LDL cholesterol by 25% to 60% in patients with primary hypercholesterolemia
by atorvastatin, a new HMG-CoA reductase inhibitor. Arterioscler. Thromb. Vasc.
Biol. 1995; 15:678-682; Bakker-Arkema RG, Davidson MH, Goldstein RJ, et al.
Efficacy and safety of a new HMG-CoA reductase inhibitor, atorvastatin, in patients
with hypertriglyceridemia. JAMA 1996; 275:128-133). In a recent clinical study
involving patients with stable and advanced CAD, aggressive lipid-lowering
therapy with atorvastatin sipnificantly delayed the time to a first ischemic event and
reduced, by 36%, the overall incidence of cardiovascular events, as compared to
angioplasty with usual medical care (Pitt B, Waters D, Brown WV, et al.
Aggressive lipid-lowering therapy combined with angioplasty in stable coronary
artery disease. N, Engl. J. Med 1999; 341:70-76). In addition, the hydroxylated
metabolites of AT have been shown to exhibit antioxidant effects in lipoprotein
preparations (Aviram M, Rosenblat M, Bisgaier CL, Newton RS. Atorvastatin and
gemfibrozil metabolites, but not the parent drugs, are potent antioxidants against
lipoprotein oxidation. Atherosclerosis 1998; 138:271-280).

However, no pharmaceutical composition currently exists that treats both
hypertension and hyperlipidemia. Such a pharmaceutical composition would have
several benefits. For example, the multiple risk factors for arterial and related heart
disease that are ofien present in an individual patient could be targeted
simultaneously. Additiopally, the ease of taking one combined dosage could
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significantly enhance patient compliance with therapeutic regimens.

Therefore, it is an object of this invention to provide a combination therapy
that will treat the multiple pathological processes involved in arterial and related
heart disease. These include, but are not limited to, hypertension and
hyperlipidemia. Itis also an object of this invention to develop useful and
convenient dosage levels and forms of such a combination therapeutic, Preferably,
this pharmaceutical composition would have synergistic effects on these hallmarks
of arterial and related heart disease, such that the individual effects of the
components of this composition would be enhanced by their combination.

Thus, this invention encompasses a therapeutic goal for the treatment of
CAD that entails the development of drugs that can simultaneously target multiple
underlying disease processes that contribute to atherosclerosis, thereby altering the
course of the disease. Thevefore, using this invention, CAD therapy may have
increased positive outcomes if the use of an antihypertensive agent and HMG-CoA

reductase inhibitor was combined in a single delivery system.,

Summary of the Invention

Unexpectedly, when AML and AT were combined, they had a synergistic
effect in preventing lipid peroxidation in human low-density lipoproteins (LDL) and
lipid membranes; this effect occurred in addition to their well-established

PCT/USD0/10465
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therapeutic effects on both dyslipidemia and hypertension. The activity of the
combination is considered synergistic as the measured effect significantly exceeded
any additive effects of the two drugs. Therefore, these agents have heretofore
unrecognized synergistic antioxidant effects, a property that would enable these
agents to increase the resistance of LDL and vascular cell membranes to oxidative
modification during atherogenesis. Indeed, oxidative modification of lipids is a
well-established cause of injury to the endothelium and underlying smooth muscle
(Ross R. Atherosclerosis — An inflammatory discase. N. Engl. J. Med 1999;
340:115-126; Diaz MN, Frei B, Vita JA, Keaney JF. Antioxidants and
atherosclerotic heart disease. N. Engl. J. Med. 1997, 337:408-416). Lipophilic
agents that protect against lipid peroxidation have been shown to reduce lesion
development in various models of atherosclerosis as well as clinical studies (Diaz
MN, Frei B, Vita JA, Keaney JF. Antioxidants and atherosclerotic heart disease. N.
Engl J. Med 1997; 337:408-416). Moreover, the benefit associated with
hypolipidemic therapy is attributed to both its effect on plasma very low-density
lipoproteins (VLDL), LDL, and high-density lipoproteins (HDL) levels and, as a
consequence, to a reduction in the potential formation of atherogenic oxidized

lipoproteins.

Scientific analyses that support the combined use of AML (Norvasc®) and
AT (Lipitor®) in a single delivery system for the treatment of cardiovascular disease

are described in this invention. Specifically, the synergistic antioxidant activities of
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the calcium channel blocker, AML, and the HMG-CoA reductase inhibitor, AT,
including its active hydroxylated metabolite (ATM), were evaluated in human LDL
and lipid membranes enriched with polyunsaturated fatty acids (PUFA), the key
target for oxy-radical damage in at!lmsclerosis. The synergistic effects of these
agents were demonstrated in membranes prepared in the presence of cholesterol.
The combination of AML with ATM effected a dramatic and sustained reduction in
lipid oxy-radical damage at concentrations as low as 10.0 nM. The dosc-dependent
antioxidant activity associated with the combination of these drugs at therapeutic
levels was highly synergistic and could not be effectively reproduced by the
endogenous agent, vitamin E. Synergistic inhibition of lipid peroxidation was also
observed with the combination of AML and AT. Antioxidant activity was not
observed, however, when AML was combined with other HMG-CoA reductase
inhibitors, including lovastatin and mevastatin. As determined by x-ray diffraction
and chemical analyses, the distinct activity described for this drug combination can
be attributed to strong physico-chemical interactions with the membrane bilayer that
are independent of the well-characterized effects of these drugs on calcium transport
and cholesterol metabolism. This synergistic antioxidant benefit constitutes a new
pharmacologic mechanism of action for these compounds and a compelling
rationale for the combined use of the active ingredients in Norvasc®and Lipitor®in
the treatment of cardiovascular disease by reducing the levels of LDL in plasma and .
improving protection of LDL and celluler membranes against oxidation. This new
property complements the established effects of these drugs on hypertension and
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dyslipidemia.

Other objects, features, an<i advantages of the present invention will be
apparent from the following Detailed Description of the Preferred Embodiments

taken in conjunction with the accompanying drawings in which:

Brief Description of the Drawings

Figure 1 shows the synergistic effects of AML and ATM on lipid
peroxidation at a low, therapeutic concentration of drug (100.0 nM) in membranes
containing physiologic levels of cholesterol. x is percent inhibition of lipid
peroxidation and y is treatment with amlodipine (AML), atorvastatin metabolite
(ATM), and the combination of both (AML + ATM) at a level of 100 nM. Values
are mean + standard deviation for n= 6. ... indicates p<0.001 versus control and

other treatments.

Figure 2 shows the dose-dependent antioxidant effect of the combination of
AML and ATM over a broad range of concentrations (0.01 through 10.0 pM). x is
percent inhibition of lipid peroxidation and y is treatment with the combination of
AML and ATM at the micromolar concentrations indicated. Values are mean +
standard deviation for n= 6. ... indicates p<0.001 versus control and other

treatents.
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Figure 3 shows the superior antioxidant activity of the AML/ATM
combination over vitamin E as a function of time at an identical concentration (10.0
uM). x is percent inhibition of lipid peroxidation and y is treatment with the
combination of amlodipine and atorvastatin metabolite (AML + ATM), darkened
penel, or vitamin E (E), cross-hatched panel, both at 10 uM. Values are mean +
standard deviation for n = 6 to 12. ... indicates p<0.001 versus control and other

treatments.

Figure 4 shows the comparative antioxidant activity of AML/ATM versus
AML/AT at two different concentrations. x is percent inhibition of lipid
peroxidation and y is treatment with the combination of amlodipine and atorvastatin
metabolite (AML + ATM), darkened panel, or amlodipine and atorvastatin (AML +
AT), cross-hatched panel, at the micromolar concentrations indicated. Values are
mean 1 standard deviation for n =5 to 6. ... indicates p<0.001 versus control and

other treatments.

Figure 5 shows the sites of proton abstraction (S1, S2, and S3) for ATM that
contribute to antioxidant activity in the SA panel along with resonance stabilization

calculations (Panels 5B through 5D).

Figure 6 shows the comparative effects of AML antioxidant activity when

combined with different HMG-CoA reductase inhibitors at the same concentration.
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x is percent inhibition of lipid peroxidation and y is treatment with the combination
of amlodipine and atorvastatin metabolite (AML + ATM), darkened panel;
amlodipine and atorvastatin (AML + AT), darkened panel; amlodipine and
mevastatin (AML + M), croas-hatched panel; or amlodipine and lovastatin (AML +
L), no lipid peroxidation inhibition; all at 1.0 yM. Values are mean + standard

deviation for n= 6 to 12. ... indicates p<0.001 versus control and other treatments.

Figure 7 shows the synesrgistic antioxidant effects of AML and ATM in
human LDL samples, as compared to Trolox C (soluble vitamin E). In panel A, x is
thiobarbituric reactive substances (TBARS) formation measured at an absorbance of
532 nm and y is time in hours. The control is indicated by filled circles with solid
lines, Trolox C (soluble vitamin E) is indicated by filled, inverted triangles with
small dashed lines, AML alone is indicated by open diamonds with long dashed
lines, ATM alone is indicated by open circles with alternating long and short dashed
lines, and AML and ATM is indicated by filled squares with dotted lines. In panel
B, x is thiobarbituric reactive substances (TBARS) formation measured at an
absorbance of 532 nm and y is treatment with the combination of amlodipine
(AML), darkened pencl; atarvastatin metabolite (ATM), cross-hatched panel; or
amlodipine and atorvastatin metabolite (AML + ATM), darkened panel, at a
concentration of 3.0 uM. Values are mean + standard deviation. ... indicates

p<0.001 versus control and other treatments.

35X
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Figure 8 shows the computed enthalpies for ATM, AML and their respective

radical species.

Figure 9 shows x-ray diffraction determination of the separate versus
combined lipid membrane interactions of AML and ATM. x is relative electron
density and y is angstroms from the middle of the lipid bilayer. In all three panels
the control is the solid line. In panel A, AML is the dotted line; in panel B, ATM is
the dotted line; in panel C, the combination of AML and ATM is the dotted line.
The darkencd arcas in each panel are the difference in electron densities between the
control and treatment electron density profiles.

Figure 10 shows the separate versus combined effects of AML and ATM on
membrane bilayer dimensions as determined by x-ray diffraction analysis. x is the
change in membrane width in angstroms and y is the treatment with AML, darkened
panel; ATM, cross-hatched panel; AT, darkened panel; and the combination of
AML and ATM, hatched panel. Values are mean + standard deviation. ... indicates

p<0.001 versus control and other treatments.

Detailed Description of Embodiments

Synergistic Antioxidant Effects of Amlodipine with the
Atorvastatin/Atorvastatin Metabolite in Lipid Membranes: The separate and
combined dose-dependent antioxidant activities of AML, AT and ATM were tested
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in membrane vesicles reconstituted from phosphelipids enriched with cholesterol
and the PUFA, dilinoleoy] phosphatidylcholine, at 2 0.5:1 mole ratio. Membrane
vesicles were used in these experiments for the following reasons: 1) this system is
well-defined and highly reproducible; 2) linoleic acid represents the primary target
for oxidative damage and is common in vascular cell membranes end lipoprotein
particles; 3) this membrane system does not contain calcium channels or the HMG
CoA reductase enzyme and; 4) lipid peroxidation in this system can be initisted
spontaneously at 37°C in the absence of exogenous chemical initiators, such as high
levels of iron and ascorbate. In these experiments, oxidation occurred in a gradual,
time-dependent manner that was measured spectrophotometrically overa 72 h

period.

In Figure 1, the synergistic antioxidant activity of AML and ATM was
demonstrated in membrane vesicles composed of cholesterol and phospholipid at
levels that reproduce physiologic-like conditions (Tulenko TN, Chen M, Mason PE,
Mason RP. Physical effects of cholesterol on arterial smooth muscle membranes:
Evidence of immiscible cholesterol domains and alterations in bilayer width during
atherogenesis. J. Lipid Res. 1998; 39:947-956). At 100.0 nM, only the ATM
separately produced any significant inhibition (9% of control) of lipid peroxidation
in this membrane preparation enriched with cholesterol. When the agents were
combined, however, the extent of inhibition increased to 33%, an effect
significantly (p<0.01) greater than that measured for the agents separately. The

399
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antioxidant activity of the combinatian was very spparent; the drugs inhibited lipid
peroxide formation (>5 x 10° uM) at a concentration of 100.0 nM (the control level
of lipid peroxide formation was 1.6 mM). This drug combination produced an
effect that was highly dose-dependent over a broad range of concentrations (Figure
2). Significant inhibition (p<0.05) was observed as low as 10.0 nM with an IC,of
500.0 oM. Greater than 90% inhibition (>1 mM lipid peroxide formation) was
observed at a concentration of 10.0 uM for the combination (Figure 2). The fact
that inhibition was observed at sub-micromolar levels indicates that the benefit
observed with the combination of AML and ATM is of therapeutic relevance.

The antioxidant effect of the combination persisted over time in a manner
that could not be reproduced by vitamin E, even at an elevated concentration (10.0
pM) (Figure 3). This observation is consistent with the concept that vitamin E or -
tocopherol is gradually consumed during the lipid peroxidation procen By
contrast, the activity of the AML/ATM combination was not affected by the length
of the incubation period in which the total lipid peroxide level increased to 2.2 mM

at the 72 h time point.

The combination of AML with ATM was significantly more effective in
inhibiting lipid peroxide formation than the combinstion of AML and AT (Figure
4). At levels of 100.0 nM and 1.0 uM, the effect of the combination of AML with
ATM was 45% and 86% greater, respectively, than that observed for the
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combination of AML and AT. The increased polarity of ATM, mediated by its
additional hydroxy group, may facilitate stronger interactions with the formally
charged AML, leading to distinct interactions with phospholipid molecules, as
evidenced by x-ray diffraction analysis. The additional hydroxy group associated
with the ATM also provides an additional abstractable proton that can be donated to
free redical molecules (Figure 5). Following the loss of the proton, the remaining
unpaired free electron can be cffectively stabilized in resonance structures of the
metabolite, as shown in Figure 5. The distinct antioxidant activity of the
combination of AML with ATM is indicated by the observation that a similar effect
could not be reproduced when AML was combined with each of two other statins

(mevastatin and lovastatin), as demonstrated in Figure 6.

The results of in vivo investigations have indicated an important role for
lipophilic antioxidants in reducing cardiovascular marbidity and mortality,
especially CAD. LDL particies that have greater resistance to oxidative damage
exhibit reduced cytotoxicity, interfere less with endothelium-derived nitric oxide
production, and do not contribute to foam cell formation (Diaz MN, Frei B, Vita JA,
Keaney JF. Antioxidants and atherosclerotic heart disease. N. Engl. J. Med. 1997;
337:408-416). Supplementation with an antioxidant has been shown to increase
LDL resistance to oxidative modification and reduce endothelial cell cytotoxicity
(Belcher JD, Balla J, Balla G, et al. Vitamin E, LDL, and endothelium. Brief oral
vitamin supplementation prevents oxidized LDL-medisted vascular injury in vitro.

)
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Arterioscler. Thromb. 1993; 13:1779-1789). Probucol, a lipophilic antioxidant,
attenuated the formation of atherosclerotic plaques in cholesterol-fed primates, an
effect that correlated with increased resistance of LDL to oxidative damage
(Sasahara M, Raines EW, Chait A, et al. Inhibition of hypercholesterolemia-induced
atherosclerosis in the nonhuman primate by probucol. I. Is the extent of
atherosclerosis related to resistance of LDL to oxidation? J, Clin. Invest. 1994;
94:155-164). This antioxidant inhibited the formation of lesions in Watanabe
hereditary hyperlipidemic (WHHL) rabbits, a well-characterized animal model of
atherosclerosis, independent of cholesterol-lowering effects (Carew TE, Schwenke
DC, Steinberg D. Antiatherogenic effect of probucol unrelated to its
hypocholesterolemic effect: Evidence that entioxidents in vivo can selectively
inhibit low density lipoprotein degradation in macrophage-rich fatty streaks and
slow the progression of atherosclerosis in the Watanabe heritable hyperlipidemic
rabbit. Proc. Natl. Acad. Sci. USA 1987; 84:7725-7729). Beyond these animal
studies, a placebo-controlled clinical study demonstrated that probucol reduced
restenosis by 47% in patients with CAD following coronary-artery balloon
angioplasty, presumably due to its antioxidsnt effects (Tardif JC, Cote G,
Lesperance ], et al. Probucol and multivitamins in the prevention of restonosis after
coronary angioplasty. Multivitamins and Probucol Study Group. N. Engl. J. Med
1997; 337:365-372). In a scparete study, it was demonstrated that probucol, unlike
antioxidant vitamins, had a beneficial effect on vascular remodeling in patients that
had underwent angioplasty, as determined by intravascular ultrasound techniques
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(Cote G, Tardif J-C, Lesperance J, et al. Effects of probucol on vascular remodeling
after coronary angioplasty. Circulation 1999; 99:30-35).

Thus, a review of the available data provides a mechanistic rationale for the
use of lipophilic antioxidants to interfere with inflammatary processes associated
with CAD. By increasing the resistance of LDL and vascular cell membranes to
oxidative damage, agents with antioxidant activity may effectively interfere with
pathologic alterations in the vesse] wall during atherogenesis. These processes
include, but are not limited to, foam cell formation, endothelial dysfunction and
toxicity, leukocyte and platelet adhesion, and arterial vasospasm, secondary to a loss
of normal nitric oxide production. These cellular observations support
epidemiologic analyses that indicate an inverse association between the serum
levels of certain antioxidants and adverse outcomes associated with coronary
disease (Stampfer MJ, Hennckens CH, Manson JE, Colditz GA, Rosner B, Willett
WC. Vitamin E consumption and the risk of coronary disease in women. N. Engl. J.
Med. 1993; 328:1450-1456; Rimm EB, Stampfer MJ, Ascherio A, Giovannucci E,
Colditz GA, Willett WC. Vitamin E consumption and the risk of coronary heart
disease in men. N. Engl. J. Med. 1993; 328:1450-1456; Enstrom JE, Kanim LE,
Klein MA. Vitamin C intake and mortality among a sample of the United States
population. Epidemiology 1992; 3:194-202; Riemersma RA, Wood DA, Macintyre
CC, Elton R, Gey KF, Oliver MF. Low plasma vitemins E and C. Increased risk of

angina in Scottish men. Ann. N. Y. Acad Sci. 1989; 570:291-295; Ramirez J,
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Flowers NC. Leukocyte ascorbic acid and its relationship to coronary artery disease
in man. Am. J. Clin. Nutr. 1980; 33:2079-2087; Hennekens CH, Buring JE, Manson
JE, et al. Lack of effect of long-term supplementation with beta carotene on the
incidence of malignant neoplasms and cardiovasculer disease. N. Engl. J. Med.
1996; 334:1145-1149; Losonczy KG, Harris TB, Havlik RJ. Vitamin E and vitamin
C supplement use and risk of all-cause and coronary heart disease mortality in older
persons: The Established Populations for Epidemiologic Studies of the Elderly.
Am. J. Clin. Nutr. 1996; 64:190-196). Several of these epidemiologic studies
showed bencfit with vitamin E, an antioxidant with limited capacity to interfere
with oxidative modification. The results of this study would predict that the
combination of AML and ATM would be significantly more effective than vitamin

E in reducing vascular injury associated with CAD.

Symergistic Antioxidant Effects of Amlodipine with the Hydroxy Atorvasiatin
Metabolite in Human LDL: The seperate and combined antioxidant effects of AML
and ATM were also evaluated in human LDL preparations. The ability of these
agents to inhibit LDL peroxidation was assessed in vitro following addition of
copper (10.0 uM) by measuring the levels of thiobarbituric reactive substances
(TBARS), a marker of lipid peroxidation. Figure 7 shows that the rate of LDL
oxidation was characterized by sigmoidal curve kinetics with an initial lag phase
followed by a sharp propagation and final plateau phase (Esterbaver H, Gebicki J,
Puhl H, Jurgens G. The role of lipid peroxidation and antioxidants in oxidative

4
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modification of LDL.. Free Radic. Biol. Med. 1992; 13:341-390). Afterad4h
incubation period, the differential effects of these compounds could be clearly
obscrved at a concentration of 3.0 yM. As compared to control lipid peroxidation
(100% TBARS formation), TBARS formation for AML and ATM were 93.3 +6%
and 65.6 17%, respectively. When combined, however, TBARS formation was
only 29.3 16%, levels that were significantly (p<0.01) lower than that observed for
either drug alone. The synergistic antioxidant effect of the combination persisted at
the 6 h time point. These findings provide further evidence for synergistic activity
consistent with that observed in membrane vesicles, as the drug combination
produced a level of inhibition that substantially exceeded their expected additive
effect. The antioxidant activity of vitamin E was similar to that observed for ATM

alone in these experiments.

Chemical Mechanisms for the Synergistic Actlvity of Amlodipine and
Atorvastatin Metabolite: The synergistic antioxidant activity observed for this drug
combination in LDL and reconstituted lipid membranes suggests that these
compounds interact directly with each other to scavenge lipid redicals. Based on
thermodynemic considerations (Figure 8), it is proposed that ATM reacts more
quickly with Lipid radicals (equation 1) than does AML, as described in equation 2.
If these are the only two pathways available for these drugs when added together to
the system, then their combined effect would only be additive. However, the
combination of both compounds provides the possibility for a third pathway
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(equation 3), an alternative that is supported by the results of the peroxidation
experiments in both LDL and lipid membranes. The combination of pathways 1
and 3 would produce a synergistic effect as it occurs more rapidly than pathway 2.
Indeed, semi-empirical calculations suggest that reaction 3 is a favorable,
cxothermic process (AH, = -40.7 kJ/mol). Thus. the presence of the fast inhibitor
(ATM) enables the slower inhibitor (AML) to remove free radicals more rapidly
than if reacting with the lipid radicais on its own. The three pathways describing
these interactions are as follows, in which LOOs represents a lipid radical:

(1) LOOe + ATM = LOOH+ATMe  FAST

(2) LOOs+AML - LOOH+ AMLe  SLOW

(3) ATMe + AML - ATM + AMLe FAST

As a result of this synergy between AML and ATM, the recycled metabolite
is now available for additional scavenging of lipid radicals. Overall, differences in
the rates of inhibition between AML and ATM are based, in part, on the calculated
enthalpies for these compounds and their respective radicals (Figure 8). The
smaller (i.c., more negative) the AH; value, the more favorable is hycllmgen
abstraction associated with radical formation. Once formed, the unpaired radical

associated with radical species can be stabilized in resonance structures.

Molecular Membrane Interactions of Amlodipine and

Atorvastatin/Atorvastatin Metabolite: Smalil-angie x-ray diffraction approaches

26
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were used to examine the molecular membrane interactions of the AML and ATM
combination. This highly quantitative technique provides direct information on the
structure of the membrane lipid bilayer in the absence and presence of the drugs. It
has been previously reported that AML has high effinity for membrane lipids (K,>
10*) under atherosclerotic conditions, as compared to other CCBs (Mason RP,
Moiscy DM, Shajenko L. Cholesterol alters the binding of Ca2+ channel blockers to
the membrane lipid bilayer. Mo/l. Pharmacol. 1992; 41:315-321). The distinct
lipophilicity of AML is attributed to its amphiphilic chemical structure that directs
the molecule to an advantageous location in the membrane where it can then
interfere with the propagation of free radicals by both biophysical and biochemical
mechaniams, as previously described in detail by my laboratory (Mason RP, Leeds
PR, Jacob RF, et al. Inhibition of excessive neuronal apoptosis by the calcium
antagonist amlodipine and antioxidants in cerebellar granule cells. J. Neurochem.
1999; 72:1448-1456; Mason RP, Moisey DM, Shajenko L. Cholesterol alters the

binding of Ca2* channel blockers to the membrane lipid bilayer. Mol. Pharmacol.
1992; 41:315-321; Mason RP, Campbell SF, Wang SD, Herbette LG. Comparison
of location and binding for the positively charged 1,4-dihydropyridine calcium
channel antagonist amlodipine with uncharged drugs of this class in cardiac
membranes. Mol. Pharmacol. 1989; 36:634-640; Mason RP, Walter MF, Trumbore
MW, Olmstead Jr. EG, Mason PE. Membrane antioxidant effects of the charged
dihydropyridine calcium antagonist amlodipine. J. Mol. Cell. Cardiol. 1999;
31:275-281) In membranes that are not enriched with cholesterol, amlodipine
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inhibited lipid peroxidation in a manner that could not be reproduced by other CCBs
or the angiotensin converting enzyme (ACE)-inhibitor, captopril (Mason RP, Walter
MF, Trumbore MW, Olmstead Jr. EG, Mason PE. Membrane antioxidant effects of
the charged dihydropyridine calcium antagonist amlodipine. J. Mol. Cell. Cardiol.
1999; 31:275-281). In the same way, the chemical structure of the atorvastatin
metabolite has amphiphilic properties that would enable the drug to interact strongly
with the membrane lipid bilaycr, as recently reported by my laboratory (Mason RP.
Inhibition of oxidative damage 1o low density lipoproteins and isolated membranes

by atorvastatin and its active metabolite. J. Am. Coll. Cardiol. 2000; 35:317A).

For these studies, the combination of AML and ATM were added to
membrane vesicles reconstituted from cholesterol and phospholipid at a 0.5:1 mole
ratio (Figure 9). X-ray diffraction analysis of the membrane samples produced
strong and reproducible diffraction patterns for representative control and drug-
containing samples. In the absence of drug, the overall membrane bilayer width,
including surface hydration, was 55.5 A with an intrabilayer headgroup separation
of 44 A. The addition of the two drugs together at a ratio of drug to phospholipid of
1:15 produced distinct changes in the structure and organization of the phospholipid
bilayer, as compared to the drugs added separately (Figure 9). In the presence of the
drug combination, the overall membrane bilayer width, including surface hydration,
was reduced to 53.5 A with an intrabilayer headgroup separation of 41 A.
Separately, the membrane bilayer widths of membranes containing AML and ATM

&
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alone were 54.8 A and 58.0 A, respectively (Figure 10). These structural findings
provide direct evidence that the combination of these agents differentially modulate

the structure of lipid molecules, as compared to their separate effects.

Direct subtraction of the membrane electron density profiles (A versus
clectrons/A’) demonstrated large differences in lipid structure that could be
attributed to the presence of the drugs (Figure 9). Specifically, the addition of the
drug combination produced a broad increase in clectron density associated with the
upper hydrocarbon core/hydrated headgroup region of the membrane bilayer, + 11-
21 A from the center of the bilayer. This large increase in electron density
distributed over 10 A is attributed to the equilibrium location of the drugs in the
membrane. Concomitant with this change was an observed disordering effect
associsted with the central hydrocarbon core region of the membrane, + 0-11 A.
This decrease in electron density is due to an increase in molecular volume resulting
from the insertion of the drug molecules into a region of high molecular density
near the membrane hydrocarbon core/water interface. Thus, it can be concluded
from these data that the insertion of the drug combination into the membrane bilayer
alters the intermolecular packing constraints of the phospholipid molecules in a
manner similar to that observed with either reducing cholesterol content or
increasing sample temperature (Tulenko TN, Chen M, Mason PE, Mason RP.
Physical effects of cholesterol on arterial smooth muscle membranes: Evidence of
immiscible cholestero]l domains and alterations in bilayer width during

39
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atherogenesis. J. Lipid. Res. 1998; 39:947-956; Chang HM, Reitstetter R, Mason
RP, Gruener R. Attenuation of channel kinetics and conductance by cholesterol: An
interpretation using structural stress as a unifying concept. J. Membr. Biol. 1995;
143:51-63). Such changes in biophysical properties heve been shown to interfere
with the propagation of free radicals though the lipid bilayer matrix (McLean LR,
Hagaman KA. Effect of lipid physical state on the rate of peroxidation of liposomes.

Free Radic. Biol. Med. 1992; 12:113-119).

Scparately, AML and ATM effected distinct changes in membrane structure,
as compared to the drug combination, due to specific interactions with constituent
phospholipid molecules (Figures 9 and 10). While the drug combination effected a
2 A or 4% decrease (p<0.01) in overall membrane width, the ATM separately
produced a 5% increase (p<0.01) in width (2.5 A) while AML alone did not
significantly alter membrane dimensions, including the intrabilayer headgroup
separation. As compared to AML alone, ATM produced a larger reduction in
hydrocarbon core electron density. This effect on membrane structure may
contribute to its greater antioxidant potency, as compared to AML. The
combination of AML and ATM effected a new site of interaction with the
membrane lipid bilayer, in addition to their separate locations in the membrane

(Figure 9).

Therefore, this invention is drawn to a pharmaceutical composition

PCT/US00/10465
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comprising amlodipine and an atorvastatin compound. These individual
pharmaceutical agents can be formulated in combination, or separately, in salts,
forms, and dosages that produce maximal therapeutic responses. This combination
therapy is designed to treat the various pathophysiological manifestations of arterial
and related heart disease, including, but not limited to, hypertension,
hyperlipidemia, atherosclerosis, arteriosclerosis, coronary artery disease, myocardial
infarction, congestive heart failure, stroke, and angina pectoris. Specifically, this
combination therapy will be designed to lower blood pressure and systemic lipid
concentrations as well as the related pathophysiological results of the lack of their
regulation, including, but not limited to, arterial weakening and plaque deposition.
The effects of these individual agents on these various processes and events related
to arterial and related heart disease, when used in combination can be additive

and/or synergistic.

It will now be apparent to those skilled in the art that other embodiments,
improvements, details, and uses can be made that are consistent with the letter and
spirit of the foregoing disclosure and within the scope of this patent and the
appended claims.

Experimental Methods
Dilinoleoyl phosphatidylcholine (DLPC), 1-palmitoyl-2-oleoyl
phosphatidylcholine (POPC) and unesterified cholesterol were obtained from
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Avanti Polar Lipids Inc. (Alabaster, AL) and stored at -80°C. Aliquots of LDL (L-
2139) from human plasma were obtained from Sigma Chemical Co. (St. Louis,
MO). Sephadex G-25 M (PD-10) columns were purchased from Pharmacia Biotech
Inc. (Piscataway, NJ). Amlodipine besylate was obtained from Pfizer Central
Research (Groton, CT) while atorvastatin calcium and its hydroxy metabolite were
provided by Parke Davis (Ann Arbor, MI). Vitamin E, Trolox (a vitamin E analog).
lovastatin, and mevastatin were purchased from Sigma Chemical Co. (St. Louis,

MO).

Membrane Lipid Peraxidation Analysis: The separate and combined dose-
dcpendent antioxidant activities of these agents were examined in membranes
enriched with PUFA prepared at a 0.5 cholesterol to phospholipid mole ratio
(Mason RP, Walter MF, Trumbore MW, Olmstead Jr. EG, Mason PE. Membrane
antioxidant effects of the charged dihydropyridine calcium antagonist amlodipine. J.
Mol. Cell. Cardiol. 1999; 31:275-281). The lipid (dilinoleoyl phosphatidylcholine
and cholesterol) used for these samples was dissoived in HPLC-grade chloroform
(25.0 mg/ml). An aliquot of the lipids (1.0 mg) was added to individual glass 13 x
100-mm test tubes and chloroform was removed by shell-drying under a steady
stream of N, gas. The lipids were dried down in the absence or presence of drug(s)
dissolved in ethanol. Residual solvent was removed under vacuum while the
samples were shielded from light. Membrane vesicles were produced by rapidly
mixing the dried lipids at room temperature following addition of 1.0 ml HEPES
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buffered saline (0.5 mM HEPES and 154.0 mM NaCl, pH, 7.2). The final
phospholipid concentration was 1.0 mg/m! buffer and the final concentration of

drug ranged from 10.0 nM through 10.0 pM.

Membrane lipid peroxidation was carried out at 37°C in a shaking water
bath without the addition of exogenous stimulants, as previously described in detail
(Mason RP, Walter MF, Trumbore MW, Olmstead Jr. EG, Mason PE. Membrane
antioxidant effects of the charged dihydropyridine calcium antagonist amlodipine. J.
Mol. Cell. Cardiol. 1999; 31:275-281). At various time intervals (24, 48, 65, 72h),
an aliquot of lipid sample (10 to 100 pl) was removed before 25 pl of 5.0 mM
cthylenediaminetetracetic acid (EDTA) and 20 pl of 35.0 mM butylated
hydroxytoluene (BHT) was immediately added to the sample to stop the

peroxidation reaction.

The extent of membrane lipid peroxidation was measured by the CHOD-
Iodide assay as previously described in detail (El-Saadani M, Esterbauer H, el-
Sayed M, Goher M, Nassar AY, Jurgens G. A spectrophotometric assay for lipid
peroxides in serum lipoproteins using a commercially available reagent. J. Lipid
Res. 1989; 30:627-630). The quantity of I, was measured from the following
reaction in which L represents a phospholipid molecule:
LOOH + 2H' + 2 ——> LOH + HO + |,

Iz + l-  —— 13-
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An aliquot of the membrane sample was removed at various time points and
then added to 1.0 ml of CHOD color reagent (E.M. Science, Gibbstown, NJ) that
includes 20.0 uM BHT, 24.0 uM EDTA, and 0.2% Triton-X. The sample was then
covered with foil and allowed to incubate for 2 h in the absence of light before
measuring the absorbance of the sample at 365 nm (€ = 2.4 x 10*'M'em™). The
background samplc was run along the test samples in triplicate and contains 76.7 ul
of 0.652 mM HEPES, 20 ul of 5.0 mM EDTA and 3.3 ul of DDI water. The extent
of lipid peroxidation was measured in triplicate for each drug concentration and
compared to control samples that did not contain drug. The statistical significance

of these experiments was assessed by the non-paired r-test. Significance was

accepted at p<0.05.

LDL Oxidation Determination: In addition to lipid membranes, the
antioxidant activity of AML and ATM was evaluated in human LDL. The EDTA
content of the LDL samples obtained from human plasma was removed by gel
filtration with PD-10 Sephadex G25-M filtration columns; PBS (nitrogen purged)
was used as the eluent. The LDL samples (50 pug of protein/mlL) were then
preincubated with or without drug (3.0 uM) for 30 min at 37°C. Oxidation of LDL
was then induced by the addition of 10.0 pM CuSO,. The time course of LDL
oxidation, measured by TBARS formation, was followed for 6 h at 37°C (Mak IT,
Kramer JH, Weglicki WB. Potentiation of free radical-induced lipid peroxidative

injury to sarcolemmal membranes by lipid amphiphiles. J. Biol. Chem. 1986;
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261:1153-1157). LDL oxidation, as determined by the TBARS methods, followed
sigmoidal curve kinetics with an initial lag phase followed by a sharp propagation
and final plateau phase (Esterbauer H, Gebicki J, Puhl H, Jurgens G. The role of
lipid peroxidation and antioxidants in oxidative modification of LDL. Free Radic.
Biol. Med. 1992; 13:341-390). The protein content of the LDL was determined
using the Coomassie Protein Plus assay kit from Pierce Chemical (Bradford MM. A
rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal. Biochem. 1976; 72:248-254).

Small angle X-ray diffraction analysis: Small-angle X-ray diffraction
analyses were used to directly examine the molecular membrane interactions of
AML, AT, and ATM. The lipids (1-palmitoyl-2-oleoy] phosphatidyicholine and
cholesterol) used for these samples were dissolved in HPLC-grade chloroform (10.0
mg/ml). Membrane vesicles were produced from these lipids by the same method
as described for the peroxidation experiments. The final phospholipid concentration
was 5.0 mg/ml buffer and the mole ratio of drug to phospholipid was 1:15.
Membrene samples were oriented for diffraction analysis by subjecting them to
centrifugation as previously described (Chester DW, Herbette LG, Mason RP,
Jostyn AF, Triggle DJ, Koppel DE. Diffusion of dihydropyridine calcium channe]
antagonists in cardiac sarcolemmal lipid multibilayers. Biophys. J. 1987; 52:1021-
1030). Briefly, vesicles were placed in sedimentation cells that contained an

aluminum foil substrate. The vesicles were sedimented in an SW-28 rotor
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(Beckman Instruments, Fullerton, CA) at 35,000 x g for 1.5 h at 5°C. Following
centrifugation, the supernatant was removed from the pellets and the samples were
then mounted on to curved glass supports. Samples were placed in sealed canisters
to control relative humidity and temperature during the diffraction experiments, as
previously described in detail (Chester DW, Herbette LG, Mason RP, Joslyn AF,
Triggle DJ, Koppel DE. Diffusion of dihydropyridine calcium channel antagonists

in cardiac sarcolemmal lipid multibilayers. Biophys. J. 1987; 52:1021-1030).

X-ray diffraction experiments were conducted by aligning the samples at
grazing incidence with respect to a collimated, nickel-filtered monochromatic X-ray
source (Cuk, = 1.54 A) produced by a high-brilliance rotating anode microfocus
generator (Rigaku Rotaflex RU-200, Danvers, MA). The fixed geometry beam line
consisted of a single, nickel-coated Franks mirror to define a line source where K,
and K, are unresolved. The diffraction data were collected on a one-dimensional,
position-sensitive electronic detector (Innovative Technologies, Newburyport, MA)
placed at a distance of 150 mm from the sample. Each meridional diffraction peak
was Lorentz- and background-cormrected, as previously described (Mason RP, Gonye
GE, Chester DW, Herbette LG. Partitioning and location of Bay K 8644, 1,4-
dihydropyridine calcium channel agonist, in model and biological membranes.
Blophys. J. 1989; 55:769-778). The phases for the four-order data were determined
by swelling analysis (Moody MF. X-ray diffraction pattern of nerve myelin: A
method for determining the phases. Science 1963; 142:1173-117). Fourier
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transformations of the data were generated from the diffraction data with Origin

software (Microcal Software, Northampton, MA).

‘What is claimed is:

37.7!
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1. A pharmaceutical composition comprising:
(a) a thempeutically effective amount of amlodipine;
(b) a therapeutically effective amount of an atorvastatin compound selected from the
group consisting of atorvastatin and hydroxylated atorvastatin metabolite; and

(c) pharmaceutically acceptable formulation agents.

2. The pharmaceutical composition of claim 1 wherein amlodipine comprises a

therapeutically effective derivative of amlodipine.

3. The pharmaccutical composition of claim 2 wherein the therapeutically effective

derivative of amlodipine comprises amlodipine besylate.

4, The pharmaceutical composition of claim 1 wherein the atorvastatin compound

comprises a therapeutically effective derivative of the atorvastatin compound.

5. The pharmaceutical composition of claim 4 whercin the therapeutically effective

derivative of the atorvastatin compound is a hemicalcium salt.

6. The pharmaceutical composition of claim ! wherein said pharmaceutical

composition reduces the risk of arterial and related heart disease.
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7. The pharmaceutical composition of claim 6 wherein said arterial and related heart

disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

8. The pharmaceutical composition of claim 1 wherein said pharmaceutical

composition lowers blood pressure.

9. The pharmaceutical composition of claim 8 wherein said pharmaceutical
composition lowers blood pressure to a level consistent with a reduced risk of

arterial and related heart disease.

10. The pharmaceutical composition of claim 8 wherein said pharmacentical
composition lowers blood pressure to a level statistically equivalent to normal.

11. The pharmaceutical composition of claim | wherein said pharmaceutical

composition lowers systemic lipid concentrations.

12. The pharmaceutical composition of claim 11 wherein said pharmaceutical
composition lowers systemic lipid concentrations to a level consistent with a

reduced risk of arterial and related heart discase.

PCT/US00/10465

147



10

15

20

WO 00/64443 PCT/US00/10465

33

13. The pharmaceutical composition of claim 11 wherein said pharmaceutical
composition lowers systemic lipid concentrations to a level statistically equivalent

to normal.

14. The pharmaceutical composition of claim 1 wherein said pharmaccutical

composition lowers blood pressure and systemic lipid concentrations.

15. The pharmaceutical composition of claim 14 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart disease.

16. The pharmaceutical composition of claim 14 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

17. The pharmaceutical composition of claim 1 wherein said pharmaceutical

composition concomitantly lowers blood pressure and systemic lipid concentrations.

18. The pharmaceutical composition of claim 17 wherein said pharmaceutical
composition concomitantly lowers blood pressure and systemic lipid concentrations

to a level consistent with a reduced risk of arterial and related heart disease.
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19. The pharmaceutical composition of claim 17 wherein said pharmaceutical
composition concomitantly lowers blood pressure and systemic lipid concentrations

to a level statistically equivalent to normal.

20. The pharmaceutical composition of claim 1 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid

concentrations.

21. The pharmaceutical composition of claim 20 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
to a level consistent with a reduced risk of arterial and related heart disease.

22. The pharmaceutical composition of claim 20 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations

to a level statistically equivalent to normal.

23. The pharmaceutical composition of any of claims 17, 18, and 19 wherein the
concomitant lowering of blood pressure and systemic lipid concentrations results at
least partially from reduced lipid oxidation.

24. The pharmaceutical composition of any of claims 20, 21, and 22 wherein the

synergistic lowering of blood pressure and systemic lipid concentrations results at

13\
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least partially from reduced lipid oxidation.

25. A pharmaccutical composition comprising:

(a) a therapeutically effective amount of amlodipine;

(b) a therapeutically effective amount of an atorvastatin compound selected from the
group congsisting of atorvastatin and hydroxylated atorvastatin metabolite; and

(c) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations.

26. The pharmaceutical composition of claim 25 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

27. The pharmaceutical composition of claim 26 wherein the therapeutically

cffective derivative of amlodipine compriscs amlodipine besylate.

28. The pharmaceutical composition of claim 25 wherein the atorvastatin compound
comprises a therapeutically cffective derivative of the atorvastatin compound.

29. The pharmaceutical composition of claim 28 wherein the therapeutically
effective derivative of the atorvastatin compound is a hemicalcium salt.
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30. The pharmaceutical composition of ciaim 24 wherein said pharmaceutical

composition reduces the risk of arterial and related heart disease.

31. The pharmaceutical composition of claim 30 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,
congestive heart failure, stroke, and angina pectoris.

32. The pharmaccutical composition of claim 25 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart disease.

33. The pharmaceutical composition of claim 25 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

34. The pharmaceutical composition of any of claims 25 through 33 wherein the
lowering of blood pressure and systemic lipid concentrations resuits at least
partially from reduced lipid oxidation.

35. A pharmaceutical composition comprising:
(a) a therapeutically effective amount of amlodipine;
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(b) a therapeutically effective amount of an atorvastatin compound selected from the
group consisting of atorvastatin and hydroxy!ated atorvastatin metabolite; and
(c) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations at least

partially as a result of reduced lipid oxidation.

36. The pharmaceutical composition of claim 35 wherein amlodipine comprises a

therapeutically effective derivative of amlodipine.

37. The pharmaceutical composition of claim 36 wherein the therapeutically

effective derivative of amlodipine comprises amlodipine besylate.

38. The pharmaceutical composition of claim 35 wherein the atorvastatin compound

comprises a therapeutically effective derivative of the atorvastatin compound.

39. The pharmaceutical composition of claim 38 wherein the therapeutically

effective derivative of the atorvastatin compound is a hemicalcium salt.

40. The pharmaceutical composition of clairn 35 wherein said pharmaceutical

composition reduces the risk of arterial and related heart disease.

23Y
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41. The pharmaceutical composition of claim 40 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

42, The pharmaceutical composition of claim 35 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart disease.

43. The pharmaceutical composition of claim 35 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

44, A pharmaceutical composition comprising:

(a) a therapeutically effective amount of amlodipine;

(b) a therapeutically effective amount of an atorvastatin compound sclected from the
group consisting of atorvastatin and hydroxylated atorvastatin metabolite; and

(c) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid

concentrations.

45. The pharmaceutical composition of claim 44 wherein amlodipine comprises a
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therapeutically effective derivative of amlodipine.

46. The pharmaceutical composition of claim 45 wherein the therapeutically

cffective derivative of amlodipine comprises amlodipine besylate.

47. The pharmaceutical composition of claim 44 wherein the atorvastatin compound

comprises a therapeutically effective derivative of the atorvastatin compound.

48. The pharmaccutical composition of claim 47 wherein the therapeutically
effective derivative of the atorvastatin compound is a hemicalcium salt.

49. The pharmaceutical composition of claim 44 wherein said pharmaceutical

composition reduces the risk of arterial and related heart disease.

50. The pharmaceutical composition of claim 49 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,
congestive heart failure, stroke, and angina pectoris.

51. The pharmaceutical composition of claim 44 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
to a level consistent with a reduced risk of arterial and related heart disease.

PCT/USO0/10465
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52. The pharmaceutical composition of claim 44 wherein said pharmaceutical
composition synergisticaily lowers blood pressure and systemic lipid concentrations

to a level statistically equivalent to normal.

53. The pharmaceutical composition of any of claims 44 through 52 wherein the
synergistic lowering of blood pressure and systemic lipid concentrations results at
least partially from reduced lipid oxidation.

54. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of amlodipine;

(b) a therepeutically effective amount of an atorvastatin compound sclected from the
group consisting of atorvastatin and hydroxylated atorvastatin metabolite; and

(c) pharmaceutically acceptable formulation agents wherein said phnmnceuucl.l
composition synergistically lowers blood pressure and systemic lipid concentrations
at lenst partially as a result of reduced lipid oxidation.

55. The pharmaceutical composition of claim 54 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

56. The pharmaceutical composition of claim 55 wherein the therapeutically
effective derivative of amlodipine comprises amlodipine besylate.

23¥



10

15

20

WO 00/64443 PCT/US00/10465

41

57. The pharmaceutical composition of claim 54 wherein the atorvastatin compound

comprises a therapeutically effective derivative of the atorvastatin compound.

58. The pharmaceutical composition of claim 57 wherein the therapeutically

effective derivative of the atorvastatin compound is a hemicalcium salt.

59. The pharmaceutical composition of claim 54 wherein said pharmaccutical

composition reduces the risk of arterial and related heart disease,

60. The pharmaceutical composition of claim 59 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

61. The pharmaceutical composition of claim 54 wherein said pharmaceutical
composition synerpistically lowers blood pressure and systemic lipid concentrations

to a Jevel consistent with a reduced risk of arterial and related heart disease.

62. The pharmaceutical composition of claim 54 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations

to a level statistically equivalent to normal.
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63. A pharmaceutical composition comprising:
(a) 2 therapeutically effective amount of a combination of amlodipine and an
atorvastatin compound selected from the group consisting of atorvastatin and
hydroxylated atorvastatin metabolite; and
(c) pharmaceutically acceptable formulation agents.

64. The pharmaceutical composition of claim 63 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

65. The pharmaceutical composition of claim 64 wherein the therapeutically
effective derivative of amlodipine comprises amlodipine besylate.

66. The pharmaceutical composition of claim 63 wherein the atorvastatin compound
comprises & therapeutically effective derivative of the atorvastatin compound.

67. The pharmaceutical composition of claim 66 wherein the therapeutically
effective derivative of the atorvastatin compound is a hemicalcium salt.

68. The pharmaceutical composition of claim 63 wherein said pharmaceutical
composgition reduces the risk of arterial and related heart disease.

69. The pharmaceutical composition of claim 68 wherein said arterial and related
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heart disease is selected from the group consisting of hypertension, hyperlipdemia,

atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

70. The pharmaceutical compaosition of claim 63 wherein said pharmaceutical

composition lowers blood pressure.

71. The pharmaceutical composition of claim 70 wherein said pharmaceutical
composition lowers blood pressure to a level consistent with a reduced risk of
arterial and related heart discase.

72. The pharmaceutical composition of claim 70 wherein said pharmaceutical
composition lowers blood pressure to a level statistically equivalent to normal.

73. The pharmaceutical composition of claim 63 wherein said pharmaceutical

composition lowers systemic lipid concentrations.
74. The pharmaceutical composition of claim 73 wherein said pharmaceutical
composition lowers systemic lipid concentrations to a level consistent with a

reduced risk of arterial and related heart disease.

75. The pharmaceutical composition of claim 73 wherein said pharmaceutical

PCT/US00/10465
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composition lowers systemic lipid concentrations to a level statistically equivalent

to normal.

76. The pharmaceutical composition of claim 63 wherein said pharmaceutical

composition lowers blood pressure and systemic lipid concentrations.

77. The pharmaceutical composition of claim 76 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart disease.
78. The pharmaceutical composition of claim 76 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

79. The pharmaceutical composition of claim 63 wherein said pharmaceutical

composition concomitantly lowers blood pressure and systemic lipid concemtrations.

80. The pharmaceutical composition of claim 79 wherein said pharmaceutical
composition concomitantly Jowers blood pressure and systemic lipid concentrations

to a level consistent with a reduced risk of arterial and related heart disease.

PCT/USDD/10465

Y



10

15

20

MY

WO 00/6444 PCT/US00/10465

45
81. The pharmaceutical composition of claim 79 wherein said pharmaceutical
composition concomitantly lowers blood pressure and systemic lipid concentrations
to & level statistically equivalent to normal.

82. The pharmaceutical composition of claim 63 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid

concentrations.

83. The pharmaceutical composition of claim 82 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
to a level consistent with a reduced risk of arterial and related heart discase.

84. The pharmaceutical composition of claim 82 wherein said pharmaceutical
compozition synergistically lowers blood pressure and systemic lipid concentrations

to a level statistically equivalent to normal.

85. The pharmaceutical composition of any of claims 79, 80, and 81 wherein the
concomitant lowering of blood pressure and systemic lipid concentrations results at
least partially from reduced lipid oxidation.

86. The pharmaceutical composition of any of claims 82, 83, and 84 wherein the
synergistic lowering of blood pressure and systemic lipid concentrations results at



10

15

20

46

least partially from reduced lipid oxidation.

87. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a combination of amlodipine and an
atorvastatin compound selected from the group consisting of atorvastatin and
hydroxylated atorvastatin metabolite; and

(b) pharmaceutically acceptable formulation agents wherein said pharmaceutical

composition lowers blood pressure and systemic lipid concentrations.

88. The pharmaceutical composition of claim 87 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

89. The pharmaccutical composition of claim 88 wherein the therapeutically

effective derivative of amlodipine comprises amlodipine besylate.

90. The pharmaceutical composition of claim 87 wherein the atorvastatin compound

comprises a therapeutically effective derivative of the atorvastatin compound.

91. The pharmaceutical composition of claim 90 wherein the therapeutically
‘effective derivative of the atorvastatin compound is a hemicalcium salt.

92. The pharmaceutical composition of claim 87 wherein said pharmaceutical

PCT/USO/10465

243



10

15

20

WO 00/64443 PCT/US00/10465

47

composition reduces the risk of arterial and related heart disease.

93. The pharmeaceutical composition of claim 92 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angine pectoris.

94. The pharmaceutical composition of claim 87 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level
consistent with a reduced risk of arterial and related heart disease.

95. The pharmaceutical composition of claim 94 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

96. The pharmaceutical composition of any of claims 87 through 95 wherein the
lowering of blood pressure and systemic lipid concentrations results at least
partially from reduced lipid oxidation.

97. A pharmaceutical composition comprising:
(a) a therapeutically effective amount of & combination of amlodipine and an
atorvastatin compound selected from the group consisting of atorvastatin and

244
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hydroxylated atorvastatin metabolite; and
(b) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations at least

partially as a result of reduced lipid oxidation.

98. The pharmaceutical composition of claim 97 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

99. The pharmaceutical composition of claim 98 wherein the therapeutically
effective derivative of amlodipine comprises amlodipine besylate.

100. The pharmaceutical composition of claim 97 wherein the atorvastatin
compound comprises a therapeutically effective derivative of the atorvastatin

compound.

101. The pharmaceutical composition of claim 100 wherein the therapeutically

effective derivative of the atorvastatin compound is a hemicalcium salt.

102. The pharmaceutical composition of claim 97 wherein said pharmaceutical
composition reduces the risk of arterial and related heart disease.

103. The pharmaceutical composition of claim 102 wherein said arterial and related

145
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heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

104. The pharmaceutical composition of claim 97 wherein said pharmaceutical
camposition lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart digease.

105. The pharmaceutical composition of claim 97 wherein said pharmaceutical
composition lowers blood pressure and systemic lipid concentrations to a level

statistically equivalent to normal.

106. A pharmaceutical composition comprising:

(2) a therapeutically effective amount of a combination of amlodipine and an
atorvastatin compound selected from the group consisting of atorvastatin and
hydroxylated atorvastatin metabolite; and

(b) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid

concentrations.

107. The pharmaceutical composition of claim 106 wherein amlodipine comprises a
therspeutically effective derivative of amlodipine.

Mo
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108. The pharmaceutical composition of claim 107 wherein the therapeutically

effective derivative of amlodipine comprises amlodipine besylate,

109. The pharmaceutical composition of claim 106 wherein the atorvastatin
compound comprises a therapeutically effective derivative of the atorvastatin

compound.

110. The pharmaceutical composition of claim 109 wherein the therapeutically
effective derivative of the atorvastatin compound is & hemicalcium salt.

111. The pharmaceutical composition of claim 106 wherein said pharmaceutical

composition reduces the risk of arterial and related heart disease.

112. The pharmaceutical composition of claim 111 wherein said arterial and related
heart disease is selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,

congestive heart failure, stroke, and angina pectoris.

113. The pharmaceutical composition of claim 106 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
to a level consistent with a reduced risk of arterial and related heart disease.

41
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114. The pharmaceutical composition of claim 113 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations

1o a level statistically equivalent to normal.

115. The pharmaceutical composition of any of claims 106 through 114 wherein the
synergistic lowering of blood pressure and systemic lipid concentrations results at

least partially from reduced lipid oxidation.

116. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a combination of amlodipine and an
atorvastatin compound selected from the group consisting of atorvastatin and
hydroxylated atorvastatin metabolite; and

(b) pharmaceutically acceptable formulation agents wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
at least partially as a result of reduced lipid oxidation,

117. The pharmaceutical composition of claim 116 wherein amlodipine comprises a
therapeutically effective derivative of amlodipine.

118. The pharmaceutical composition of claim 117 wherein the therapeutically
effective derivative of amlodipine comprises amlodipinc besylate.

43
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119. The pharmaceutical composition of claim 116 wherein the atorvastatin
compound comprises a therapeutically effective derivative of the atorvastatin

compound.

120. The pharmaceutical composition of claim 119 wherein the therapeutically

effective derivative of the atorvastatin compound is a hemicaleium salt.

121. The pharmaceutical composition of claim 116 wherein said pharmaceutical
composition reduces the rigk of arterial and related heart disease.

122. The pharmaceutical composition of claim 121 wherein said arterial and related
heart disease i3 selected from the group consisting of hypertension, hyperlipdemia,
atherosclerosis, arteriosclerosis, coronary artery disease, myocardial infarction,
congestive heart failure, stroke, and angina pectoris.

123. The pharmaceutical composition of claim 116 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
t0 a level consistent with a reduced risk of arterial and related heart disease.

124, The pharmaceutical composition of claim 116 wherein said pharmaceutical
composition synergistically lowers blood pressure and systemic lipid concentrations
to a level statistically equivalent to normal.

PCT/US00/10465
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125. A method of treating arterial and related heart disease comprising
administering a therapeutically effective amount of a combination of amlodipine
and an atorvastatin compound selected from the group consisting of atovastatin and

hydroxylated atorvastatin metabolite.

126. The method of claim 125 wherein amlodipine comprises a therapeutically
effective derivative of amlodipine.

127. The method of claim 126 wherein the therapeutically effective derivative of

amlodipine comprises amlodipine besylate.

128. The method of claim 127 wherein the atorvastatin compound comprises a

therapeutically effective derivative of the atorvastatin compound.

129. The method of claim 128 wherein the therapeuticaily effective derivative of the

atorvastatin compound is a hemicalcium salt.

130. The method of claim 125 wherein said arterial and related heart disease is
selected from the group consisting of hypertension, hyperlipdemia, atherosclerosis,
arteriosclerosis, coronary artery disease, myocardial infarction, congestive heart

failure, stroke, and angina pectoris.
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131. The method of claim 125 wherein amlodipine and the atorvastatin compound
are administered in the same therapeutic.

132. The method of claim 125 wherein amiodipine and the atorvastatin compound

are administered as separate therapeutics.

133. The method of claim 125 wherein amlodipine and the atorvastatin compound

are administered at the same time.

134. The method of claim 125 wherein amlodipine and the atorvastatin compound
are administered at different times.

135. A method of lowering blood pressure and systemic lipid concentrations

comprising administering a therapeutically effective amount of a combination of
amlodipine and an atorvastatin compound selected from the group consisting of

atorvastatin and hydroxylated atorvastatin metabolite.

136. The method of claim 135 wherein amlodipine comprises a therapeutically
effective derivative of amlodipine.

137. The method of claim 136 wherein the therapeutically effective derivative of

amlodipine comprises amlodipine besylate.

15|
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138. The method of claim 135 wherein the atorvastatin compound comprises a

therapeutically effective derivative of the atorvastatin compound.

139. The method of claim 138 wherein the therapeutically effective derivative of the

atorvastatin compound is a hemicalcium salt.

140. The method of claim 135 wherein amlodipine and the atorvastatin compound
are administered in the same therapeutic,

141. The method of claim 135 wherein amlodipine and the atorvastatin compound

are administered as separate therapeutics.

142. The method of claim 135 wherein amlodipine and the atorvastatin compound

are administered at the same time.

143. The method of claim 135 wherein amlodipine and the atorvastatin compound
are administered at different times.

144. The method of claim 135 wherein said pharmaceutical composition lowers
blood pressure and systemic lipid concentrations to a level consistent with a reduced
risk of arterial and related heart disease.
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145. The method of claim 144 wherein said arterial and related heart disease is
selected from the group consisting of hypertension, hyperlipidemia, atheroclerosis,
arteriosclerosis, coronary artery disease, myocardial infarction, congestive heart

failure, stroke, and angina pectoris.

146. The method of claim 135 wherein said pharmaceutical composition lowers
blood pressure and systemic lipid concentrations to a level statistically equivalent to

normal.

147. The method of any of claims 135 through 146 wherein the lowering of blood
pressure and systemic lipid concentrations results at least partially from reduced
lipid oxidation.

148. A method of synergistically lowering blood pressure and systemic lipid
concentrations comprising administering a therapettically effective amount of a
combination of amlodipine and an atorvastatin compound selected from the group
consisting of atorvastatin and hydroxylated storvastatin metabolite.

149. The method of claim 148 wherein amlodipine comprises a therapeutically

effective derivative of amlodipine.
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150. The method of claim 149 wherein the therapeutically effective derivative of

amlodipine comprises amlodipine besylate.

151. The metbod of claim 148 wherein the atorvastatin compound comprises a

therapeutically effective derivative of the atorvastatin compound.

152. The method of claim 151 wherein the therapeutically effective derivative of the

atorvastatin compound is a hemicalcium salt.

153. The method of claim 148 wherein amlodipine and the atorvastatin compound
are administered in the same therapeutic.

154. The method of claim 148 wherein amlodipine and the atorvastatin compound
are administered as separate therapeutics.

155. The method of claim 148 wherein amlodipine and the atorvastatin compound
are administered at the same time.

156. The method of claim 148 wherein amlodipine and the atorvastatin compound
are administered at different times.

157. The method of claim 148 wherein said pharmaceutical composition
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synergistically lowers blood pressure and systemic lipid concentrations to a level

consistent with a reduced risk of arterial and related heart disease.

158. The method of claim 157 wherein said arterial and related heart disease is
selected from the group consisting of hypertension, hyperlipdemia. atherosclerosis,
arteriosclerosis, coronary artery discase, myocardial infarction, congestive heart

failure, stroke, and angina pectoris.

159. The method of claim 148 wherein said pharmaceutical composition
synergistically lowers blood pressure and systemic lipid concentrations to a level
statistically equivalent to normal.

160. The method of any of claims 148 through 159 wherein the synergistic lowering
of blood pressure and systemic lipid concentrations results at least partially from

reduced lipid oxidation.

161. A method of inhibiting lipid oxidation comprising administering a
therapeutically effective amount of a combination of amlodipine and an atorvastatin
compound selected from the group consisting of atorvastatin and hydroxylated

atorvastatin metabolite.
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162. The method of claim 161 wherein amlodipine comprises a therapeutically

effective derivative of amlodipine.

163. The method of claim 162 wherein the therapeutically effective derivative of

amlodipine comprises amlodipine besylate.

164. The method of claim 161 wherein the atorvastatin compound comprises a
therapeutically effective derivative of the atorvastatin compound.

165. The method of claim 164 wherein the therapeutically effective derivative of the

atorvastatin compound is a hemicalcium salt.

166. The method of claim 161 wherein amlodipine and the atorvastatin compound
" are administered in the same therapeutic.

167. The method of claim 161 wherein amlodipine and the atorvastatin compound
are administered as scparate therspeutics.

168. The method of claim 161 wherein amlodipine and the atorvastatin compound

are administered at the same time.

356
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169. The method of claim 161 wherein amlodipine and the atorvastatin compound
are administered at different times.

170. The method of claim 161 wherein said pharmaceutical composition inhibits
lipid oxidation to an extent consistent with a reduced risk of arterial and related

heart disease.

171. The method of claim 170 wherein said arterial and related heart disease is
selected from the group consisting of hypertension, hyperlipidemia, atheroclerosis,
arteriosclerosis, coronary artery disease, myocardial infarction, congestive heart

failure, stroke, and angina pectoris.

172. A method of synergistically inhibiting lipid oxidation comprising
administering a therapeutically effective amount of a combination of amlodipine
and an atorvastatin compound selected from the group consisting of atorvastatin and

hydroxylated atorvastatin metabolite.

173. The method of claim 172 wherein amlodipine comprises a therapeutically
effective derivative of amlodipine.

174. The method of claim 173 wherein the therapeutically effective derivative of

amlodipine comprises amlodipine besylate.
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175. The method of claim 172 wherein the atorvastatin compound comprises a

therapeutically effective derivative of the atorvastatin compound.

176. The method of claim 175 wherein the therapeutically effective derivative of the

atorvastatin compound is a hemicaicium salt.

177. The method of claim 172 wherein amlodipine and the atorvastatin compound
are administered in the same therapeutic.

178. The method of claim 172 wherein amlodipine and the atorvastatin compound

are administered as separate therapeutics.

179. The method of claim 172 wherein amlodipine and the atorvastatin compound

are administered at the same time.

180. The method of claim 172 wherein amlodipine and the atorvastatin compound
are administered at different times.

181. The method of claim 172 wherein said phanmaceutical composition
synergistically inhibits lipid oxidation to an extent consistent with a reduced risk of

arterial and related heart disease.
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182. The method of claim 181 wherein said arterial and related heart disease is
selected from the group consisting of hypertension, hyperlipdemia, atherosclerosis,
arteriosclerosis, coronary artery disease, myocardial infarction, congestive heart

failure, stroke, and angina pectoris.
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Computed Enthalpies of Formation for
Atorvastatin Metabolite Radicals
5 | =
E Molecule | AH; (keal/mol)
[ Carbon radical | -209.50
Oxygen radical -199.89
Nitrogen radical -192.55
Methyl radico! -193.51
i— Phenyl radical | -176.05 :
i Carbon/Oxygen Diredical ! -182.07
Carbon/Nitrogen Diradica) -174.35

*The smaller ii.c.. more negative) the AH, value, the easier to abstract the H atorm from that site.

Computed Enthalpies of Formation for Amlodipine Radicals’

Molecule AH; (keal/mol)
Carbon radical -164.28
Nitrogen radical -14827

+The smalter (i.e.. more negative) the AH; value, the easier to absturact the H atom from that gite.
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MUTUAL SALT OF AMLODIPINE AND ATORVASTATIN
This invention relates % a mutual salt of amiodipine and atorvastatin,
pharmaceutical composltions thereo! and methods of using said sat and/or said
compositions to treat subjects suffering from angina pectoris, atherosclerosis,
5 combined hypertension and hyperiipidemia and to treat subjects presenting with
symptoma of cardiac risk, including humans.
BACKGROUND OF THE INVENTION
The conversion of 3-hydroxy-3-methyiglutaryl-coenzyme A (HMG-CoA) to
mevalonate is an early and rate-limiting step in the cholesterol biosynthetic pathway.
10  This step Is cataiyzed by the enzyme HMG-CoA reductase. Statins Inhibit HMG-CoA
reductase from catalyzing this conversion. As such, stetins are collactively potent
lipld lowering agents.
Atorvastatin calcium, disclosed in U.S. Patent No. 5,273,885, which Is
incorporated herein by reference, is currently sold as Lipitor® and has the formula
15

Ca™

Atorvastatin calcium is a selective, competitive inhibttor of HMG-CoA. As such,
atorvastatin calcium is a potent lipld lowering compound. The free carboxylic acid
20 form of atorvastatin exists predominantly as the lactone of the formula
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and is disclosed in U.S. Patent No. 4,681,893, which is incomorated herein by
reference.
Amiodipine and related dihydropyridine compounds are disciosed in U.S.
5 Patent No. 4,572,908, which is incorporated herein by reference, as potent anti
ischemic and entihypertensive agents. U.S. Patent No0.4,870,303, which is
incorporated herein by reference, discioses amiodipine benzenesulfonate salt (also
termed amiodipine besylate). Amlodipine and amlodipine besylate are potent and
long lasting calclum channel blockers. As such, amiodipine, amiodipine besylate and
10 other pharmacsutically acceptable acid addiion salts of amiodipine have utility as
antihypertensive agents and as antischemic agents. Amiodipine and lis
pharmaceuticaily acceptable acid addifion salts are also disciosed in U.S. Patent No.
56,155,120 as having utility in the treatment of congestive heart fallure. Amilodipine
besylate is currently sold as Norvasc®. Amiodipine has the formula

l"

OH

F

15
H
CH, N.__CH,OCH,CH,NH,

CHO CO,CH,CH,
Cl

Atherosclerosis is a condition characterized by irregularly distributed lipid
deposits in the intima of arteries, including coronary, carotid and peripheral arteries.
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Atherosclerotic coronary heart disease (hereinafter termed “CHD") acocounts for about
53% of all deaths atiributable to a cardiovascular event. CHD accounts for nearly
one-half (about $50-60 bilion) of the total U.S. cardiovascuiar heaithcare
expenditures and about 8% of the overall nationael medical bill each year. Despite
attempts to modify secondary risk factors such as, infer afia, smoking, obhesity and
lack of exercise, and treatment of dyslipidemia with dietary modification and drug
therapy, CHD remains the most common cause of death in the United States.

High levels of biood cholesterol and blood lipiis are conditions involved in the
onset of atherosclerosis. It is well known that Inhibitors of 3-hydroxy-3-methyiglutaryl-
coenzyme A reductase (HMG-CoA reductase) are effective in lowering the level of
blood plasma cholesterol, especially low density lipoprotein cholesterol (LDL-C), in
man (Brown and Goldstein, New England Joumnal of Medicine, 1861, 305, No. 89, 515-
517). It has now been established that iowering LDL-C levsis affords protection from
coronary heart disease (see, 6.g., The Scandinavian Simvastatin Survival Study
Group: Randomised trial of cholesterol lowering in 4444 patients with coronary heart
disease: the Scandinavian Simvastetin Survival Study (4S), Lancet, 1954, 344, 1383-
89; and Shepherd, J. et al., Prevention of coronary heart disease with prevastatin in
men with hypercholesterolemia, New England Joumal of Medicine, 1995, 333, 1301-
07).

Angina pectoris is a severa constricting paln in the chest, often radlating from
the precordium to the left shoulder and down the left arm. Often angina pectoris is
due to ischemia of the heart and is usually caused by coronary disease.

Currently the treatment of symptomatic angina pectorie varies significantly
from country to country. In the U.S., patients who present with symptomatic, stable
angina pectoris are frequently treated with surgical procedures or PTCA. Patients
who undergo PTCA or other surgical procedures designed to treat angina pectoris
frequently axperience compiicationa such as restenosis. This restenosis may be
manifested either as a short term proliferative response to angioplasty-induced
trauma or as long term progression of the atherosclerotic process m both grait
vessois and angioplastied segments.

The symptomatic management of angina pectoris invoives the use of a
number of drugs, frequently as a combination of two or more of the following classes:
beta blockers, nitrates and calcium channel blockers. Most, if not all, of these patients
require therapy with a lipid lowering agent as well. The National Cholesterol
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Education Program (NCEP) recognizes patients with existing coronary anery disease
as a spacial class requiring aggressive management of raised LDL-C.

Amiodipine helps to prevent myocardial ischemnia in patiants with exertional
angina pectoris by reducing Total Peripheral Resistance, or afterioad, which reduces
the rate pressure product and thus myocardial oxygen demand at any particular level
of exercise. In patients with vasospastic angina pectoris, amiodipine has been
demonstrated to block constriction and thus restore myocardial oxygen supply.
Further, amlodipine has been shown to increase myccardial oxygen supply by dilating
the coronary arteries.

Hypertansion frequently coexists with hyperlipidemia and both are considered
to be major risk factors for developing cardiac disaase ultimately rasuiting In adverse
cardiac events. This cluatering of risk factors is potentially due to 8 common
mechanism. Further, patient compliance with the management of hypertension Is
generally better than patient compliance with hyperiipidemia. It would therefore be
advantageous for patients to have a single therapy which treats both of these
canditions.

Coronary heart disease is a multifactorial diseasa in which the incidence and
severity are affected by the lipid profile, the prasence of diabetes and the sex of the
subject. Incidence is also affected by smoking and left ventricular hypertrophy which
is secondary to hypertension. To meaningfully reduce the risk of coronary heart
disease, it is important to manage the entire risk spectrum. For example,
hypertension Intervention trials have falled to demonstrate full normalization in
cardiovascular mortality due to coronary heart dissase. Treatment with cholesterol
synthesis inhibitors in patients with and without coronary artery disease reduces the
risk of cardiovascular morbidity and mortality.

The Framingham Heart Study, an ongoing prospective study of adult men and
women, has shown that certain risk factors can be used to predict the development of
coronary heart disease. (see Wilson et al., Am. J. Cardiol. 1987, 59(14):91G-94G).
These factors Include age, gender, total cholesterol level, high denslty lipoprotain
(HDL) level, systofic blood pressure, cigaretts smoking, glucose intolerance and
cardiac enlargement (left ventricular hypertrophy on electrocardiogram,
achocardiogram or enlarged heart on chest X-ray). Calculators and computere can
easily be programmed using a multivariate logistic function that allows calculation of
the conditiona! probabillty of cardiovascular events. These determinations, based on



WO 007271 5- PCT/IB00N0S9D

10

15

experience with 5,209 men and women participating in the Framingham study,
estimate coronary artery digease risk over variable periods of follow-up. Modeled
incidence rates range from less than 1% io graater than B0% over an arbitrarily
selected six year interval. However, these rates are typically less than 10% and
rarely exceed 45% in men and 25% in women.

Kramsch et al., Joumal of Human Hypertension (1995) (Suppl. 1), 53-59
disclose the use of calcium channel blockers, including amiodipine, to treat
atherosclerosis. That reterence further suggests that atherosclerosis can be treated
with a combination of amiodipine and a lipid lowering agent. Human trials have
shown that calcium channel blockers have beneficial effects in the treatrnent of early
atherosclerotic lesions. (ses, e.g., Lichtlen, P.R. et al., Retardation of angiographic
progression of coronary artery disease by nifedipine, Lancet, 1990, 335, 1108-13;
and Waters, D. et al., A controlled clinical trial to assess the effect of a calcium
channel blocker on the progression of coronary atheroscierosie, Circulation, 1880, 82,
1940-53.) U.S. 4,681,893 disclosas that certain statins, including atorvastatin, are
hypolipidemic agents and as such are usetul in treating atherosclerosis. Jukema et
al., Circulation, 1995 (Suppl. 1), 1-197, disclose that there Is evidence that calcium
channel blockers act synergistically in combination with lipid lowering agents {e.g.,
HMG-CoA reductase inhibitors), specifically pravastatin. Orekhov et al.,
Cardiovascular Drugs and Therapy, 1887, 11, 350 disclose the use of amiodipine in
combination with lovastatin for the treatment of etheroaclerosis.

Commonly assigned Intermnational Patent Application Publication Number
WO099/11259 discloses pharmaceutical compositions comprising a combination of
amiodipine and atorvastatin.
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SUMMARY OF THE INVENTION
This invention is directed to a compound which Is an atorvastatin ealt of
amiodipine. It is to be understood that the phrase “amiodipine salt of atorvastatin® is
synonymous with the phrase “atorvastatin sait of amicdipine.” Those phrases are
used interchangeably throughout this specification and appendant claims.
This invention Is particularly directed to an atorvastatin salt of amiodipine
which is a compound of formuia |,

This invention Is still more particularly directed to a compound of formula |
wherein the carbon atom at the 4-position of the dihydropyridine ring has the (R)-
configuration, a.g., 7-{2-(4-flucro-phenyl)-5-isopropyl-3-phenyl-4-phenyicarbamoyi-
pyrrol-1-yi]-3,5-dihydroxy-heptanoate salt with 2-{2-amino-ethoxymathyl)-4(R)-(2-
chioro-phenyl}-8-methyi-1,4-dihydro-pyridine-3,5-dicarboxylic acid 3-ethyl ester 5-
methyl ester.

This invention is also more particularly directad 1o a compound of formula |
wherein the carbon atom at the 4-position of the dihydropyridine ring has the (S)-
configuration, 7-[2-{4-luoro-phenyl)-5-isopropyi-3-phenyl-4-phenyicarbamoyt-pyrrol-1-
yi]-3,5-dihydroxy-hepianoate salt with 2-{2-amino-ethoxymethyl}-4(S)-{2-chioro-
phenyi)-6-methyl-1,4-dihydro-pyridine-3,5-dicarboxylic acid 3-ethyl eater 5-methyl
estear.

This invention is also directed to pharmaceutical compositions comprising a
compound of formula | and a pharmaceutically acceptable carrier, vehicle or diluent.

This invention Is also directed to methods of treating angina pectoris in a
mammal suffering from angina pectoris compriging administering to said mammal an
angina pectoris treating effsective amount of a compound of formula |.
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This invention is also directed to methods of treating angina pectoris in a
mammal suffering from angina pactoris comprising administering to said mammal an
angina pectoris treating effective amount of a pharmaceutical composition comprieing
a mutual salt of amlodipine and atorvastatin and a pharmaceutically acceptable
camier, vehicle or diluent.

This invention is also directed to methods of treating hypertension and
hyperiipidemia in a mammal suffering from hypertension and hyperiipidemia
compriging administering to sald maemmal a hypertension and hyperlipideria treating
effective amount of a compound of formula |

This invention is aleo directed to methods of treating hypertension and
hyperlipidernia in a mammal suffering from hypertension and hyperiipidemia
comprising administaring to sald mamma! a hypertension and hyperlipidemia treating
effective amount of a phammaceutical composition comprising a mutual satt of
amlodipine and atorvastatin and a pharmaceutically acceptable carrier, vehicle or
diluent.

This invention is also directed to methods of treating atheroscierosis in a
mammal auffering from atherosclerosls comprising administaring to said mammal an
antiatheroscierosis effective amount of a compound of formula ). This invention Is
particularly direciad to those cases where said antiatheroaclerotic effect s manifestad
by a slowing of the progression of atherosclerotic plaques, including wherein said
atherosclerotic plaque formation is slowed in coronary arteries, carotid aneries or in
the peripheral arterial system. This invention is also particularly directed to those
cases where said antiatherosclerotic effect is manifested by a regression of
atherosclerotic plaques, including whersin said regression occurs in the coronary
arneries, in the carotid arteries and/or in the peripheral arterial system.

This invention is also directed to methods of treating atherosclerosis in a
mammal suffering from atherosclerosis comprising administering to sald mammal an
antiatherosclerosis effective amount of a pharmaceutical composition comprising a
mutual salt of amiodipine and atorvastatin and a pharmaceutically acceptable carrier,
vehicle or diluent.

This invention is also directed to methods of managing cardiac riek in a
mammal at risk of suffering an adverse cardiac event, comprising administering to
said mammal a cardlac risk treating effective amount of a compound of formula .
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This invention is also directed to methods of managing cardlac risk in a
mammai at risk of suffering an adverse cardlac event, comprising administering to
said mammal a cardiac risk treating effective amount of a pharmaceutical
compaosition comprising a mutual sakt of amiodipine and atorvastatin and a
pharmaceutically acceptable carrier, vahicle or diluent,

This invention is also directed to pharmacstutical compositions comprising an
amount of a compound of formula | and amicdipine or & pharmacsutically acceptable
salt thereof, e.g., amilodipine besylate. This invention is also directed to methods of
treating diseases and conditions in mammais comprising administering to sald
mammals, e.g., humans, such a pharmaceutical composition. Diseases and
conditions which may be treated with such pharmaceutical compositions include
angina pectoris, atherosclerosis, combined hypertension and hyperlipidemia and
cardiac risk.

This invention is also directed to pharmaceutical composlitions comprising an
amount of a compound of formula | and atorvastatin or & pharmaceutically acceptable
salt thereof, e.g., the hemicalcium sait of atorvastatin. This invention Is also directed
o methods of treating diseasas and conditions in mammals comprising administering
to sald mammals, e.g., humans, such pharmaceutical compositions. Diseasas and
conditions which may be treated with such pharmaceutical compositions include
angina pectoris, atheroecierosis, combined hypertension and hyperlipidemia and
cardiac rigk.

This invention is also directed to methods of delivering amiodipine in vivo by
administering to a mammal, 8.g., @ human, a compound of formula |.

This invention is also directed to methods of delivering atorvastatin in vivo by
administering to a mammal, e.g., a human, a compound of formula I.

This invention is also directed to methods of treating a mammal comprising
administering to sald mammal an amount of a compound of formula | and an amount
of amiodipine or a pharmacsutically accepteble salt thereof.

This invention is also directed to methods of treating a mammal comprising
administering to salkd mammal an amount of a compound of formula ! and an amount
of atorvastatin or a pharmaceutically acceptable salt thereof.

Thia invention is also directed to methods of treating & mammal with
amiodipine comprising administering to said mammal a compound of formula I.
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This invention is also directed to methods of freating a mammal with
atorvastatin comprising administering to said mammal a compound of formula I.

Amilodiping is a racemic compound due to the symmetry at position 4 of the
dihydropyridine ring. The R and S enantiomers may be prepared as described by
Arrawsmith et al., J. Med. Chem., 1986, 29. 1686. The calcium channel blocking
activity of amlodipine is substantially confined to the S{-) isomer and to the racermic
mixiure containng the R(+) and S(-) forms. (see Intemational Patent Application
Number PCT/EP94/02607). The R(+) isomer has litle or no calcium channel
blocking activity. However, the R{+) isomer is a potent inhibitor of amooth muscle cell
migration. Thus, the R(+) isomer is useful in the treaiment or prevention of
atherosclerosis. (see International Patent Application Number PCT/EP95/00847).
Based on the above, a skilled person could choose the R(+) isomer, the S(-) isomer
or the racemic mixture of the R(+) isomer and the S(-) isomer for use in the
combination of this invention.

Where used hersin and in the appendant claims, the term “candiac risk®
means the likellhood that a subject will suifer a future adverse cardiac avent such as,
e.g., myocardial infarction, cardiac arrest, cardiac failure and/or cardlac ischasemia.
Cardiac risk Is caiculated using the Framingham Risk Equation as set forth above.
The term “cardiac risk management® means that the risk of future adverse cardiac
events is substantially reduced.

234
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DETAILED DESCRIPTION OF THE INVENTION

The mutual satt of amiodipine and atorvastatin of this invention and
phammaceutical compositions thereof may be readily prepared as set forth in the
following description and in the Examples below.

Specifically, the mutuai salt of atorvastatin and amlodipine is prepared by
dissolving the free base of amiodipine in an appropriate reaction inert solvent and
adding the resulting solution to & sofution of the free acid of atorvastatin in an
appropriate reaction inert solvert. As usad hersin, the expressions “reaction inert
solvent” and "inert solvent" refer to a solvent or mixture of solvents which does not
interact with starting materials, reagents, intermediates or products in a manner
which adversely affects the yield of the desired product. Preferred solvents for
amiodipine Inctude but are not limited to acetone, water/acetone mixtures, alcohollc
solvents such as methanol and ethanol. An especially preferred solvent for
amiodipine is a one to one mixture of water and acetone. Preferred solvents for
atorvastatin include but are not limited to ethyl acetate, toluene, acetone and
alcoholic solvents such as methanol and ethanol. An especially preferred solvent for
atorvastatin is ethyl acetate. The reaction mixture Is stirred vigorously at ambient
temperature. Crystallzation is accomplished by the addition of lees polar solvents
such as toluene (20mi) to afford the mutual salt of amiodipine and atorvastatin. It will
be understood by a person skilled In the art that amlodipine is a racemic mixture of
two enantiomers and that the salt formed using the racemic mixture of amlodipine will
result in a diastereomeric mixture of the salt of amiodipine and atorvastatin. An
optically pure form of the salt of amiodipine and atorvastatin can be prepared using
the same procaedure set forth above but substituting the (R)-enantiomer of amlodipine
for the racemic mbxure or by substituting the (S)-enantiomer of amiodipine for the
racemic mbdure.

Amiodipine may readily be prepared as deacribed in U.S. Patent No.
4,572,900 which Is incorporated hereln by reference. Amlodipine besylate, which Is
currently sold as Norvasc®, may be prepared as described in U.S. Patent No.
4,879,303, which is incorporated herein by relerence. Amiodipine and amiodipine
besylate are potent and long lasting cailcium channel biockers.

The R and S enantiomers of amlodipine may be prepared as described by
Arrowsmith et al., J. Med. Chem., 1988, 29, 1696.
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Atorvastatin may readily be prepared as described In U.S, Patent No.
4,681,893, which is incorporated herein by reference. The hemicaicium salt of
atorvastatin, which Is currently sokd as Lipitor®, may readily be prepared as described
in U.S. Patent No. 5,273,995, which is incorporated herain by referance.

In addition, the mutual salt of amiodipine and atorvastatin of this invention
may occur as a hydrate or as a solvate. Said hydrates and solvates are also within
the scope of this invention.

The mutual salt, pharmaceutical oomposmana and methods of this invention
are ali adapted to therapeutic use as agents in the treatment of atherosclerosls,
angina pectoris, and a condition characterized by the presence of bath hypertension
and hyperlipidemia in mammals, particularly humans. Further, since these diseases
and conditions are clossly related to the development of cardiac disease and adverse
cardiac conditions, the mutual salt, composiiions and methods, by virtue of their
action as  antiatherosclerotics, antianginals,  anthyperiensives and
antihyperlipidemics, are useful in the management of cardiac rigk.

The utility of the salt and compositions of the present invention as medical
agents in the treaiment of atheroscierosis in mammals (e.g. humane) is
demonstrated by the activity of the compounds of this invention in conventional
assays and the clinical protoco! described below.

This study is a prospective randomized evaluation of the effect of a
combination of a mutual salt of amlodipine and aiorvastatin on the
progression/regression of coronary and carotid artery disease. The study is used to
show that a mutual salt of amlodipine and atorvastatin is effective in slowing or
arresting the progression or causing regression of existing coronary artery diasase
(CAD) as evidenced by changes in coronary angiography or carotid ultrasound, In
subjects with established disease.

This study is an angiographic documentation of coronary artery disease
carried out as a double-blind, placebo-controlled trial of a minimum of about 500
subjects and preferably of about 780 to about 1200 subjects. It is espacially
preferred to study about 1200 subjects in this study. Subjects are admitted into the
study after satisfying certain entry criteria set forth below.
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Entry oriteria: Sublects accepted for entry into this trial must satisfy ceriain
criteria. Thue, the subject must be an adult, either male or female, aged 18-80 years
of age in whom coronary anglography is clinically indicated. Subjects will have
angiographic pragsence of a significant focal lesion such as 30% to 50% on
subsequent evaluation by quantitative coronary angiography (QCA) in a minimum of
one segment {non-PTCA, non-bypassed or non-Ml vessel) that is judged not likely to
require intervention over the next 3 years. It is required that the segments
undergoing analysis have not been interfered with. Since percutanaous transluminal
cardiac angioplasty (PTCA) interferes with segments by the insertion of a balloon
catheter, non-PTCA segments are required for analysis. It is aiso required that the
segments 1o be analyzed have not suffered a thrombotic event, such as a myocardial
infarct (Ml). Thus the requirement for non-M| vessels. Segmants that will be
analyzed include: left main, proximal, mid and distal left anterior descending, first and
sacond diagonal branch, proximal and distal left clrcumflex, first or largest space
obtuse marginal, proximal, mid and distal right coronary antery. Subjects will have an
ejection fraction of greater than 30% determined by catheterization or radionuciide
ventriculography or ECHO cardiogram at the ime of the quallfying angiogram or
within the previous three months of the acceptance of the qualifying angltogram
provided no intervening event such as a thrombotic event or procedure such as
PTCA has occumed.

Generally, due to the number of patients and the physical imitations of any
one facility, the study is carried out at multiple sites. At entry into the study, subjects
undergo quantitative coronary angiography as well as B-mode carotid artery
ultrasonography and assessment of carotld arterial compliance at designated testing
centers. This establishes baselines for each subject. Once admitted into the test,
subjects are randomized to recelve amiodipine besylate (10 mgs) and placebo or
atorvastatin caicium (10 mgs) and placebo or a mutual salt of amiodipine and
atorvastatin (about 5 to 160 mgs). All doses set forth In this protocol are per day
doses. The amount of amiodipine besylate, atorvastatin calcium and mutual salt of
amiodipine and atorvastatin may be varied as required. Generally, a subject will
begin taking 10 mg and the amount will be titrated down to as llitle as 5 mg as
determined by the clinical physician.

The subjecis are monitored for a one to three year period, generally three
years being preferred. B-mode carotid ultrasound assessment of carotid artery
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atherosclerosis and compliance are performed at regular intervals throughout the
study. Generally, aix month intervals are suftable. Typically this assessment is
performed using B-mode ultrasound equipment. However, a person skilled in the art
may use other methods of performing this assessment.

Coronary angiography is performed at the conclusion of the one to three year
treatment period. The baseline and post-treatment anglograms and the intervening
carotid artery B-mode ultrasonograms are evaluated for new lesions or progression of
existing atherosclerotic lesions. Arterial compliance measurements are assessed for
changes from baseline and over the 6-month evaluation periods.

The primary objective of this study is to show that the mutual salt of
amiodipine and atorvastatin reduces the progresasion of atherosclerotic lesions as
measured by quantitative coronary angiography (QCA) in subjects with clinical
coronary artery diseage. QCA measures the opening in the lumen of the arteries
maasured.

_The primary endpoaint of the study is the change Iin the average mean
segment diameter of the coronary artery tree. Thus, the diameter of an arterial
segment is measured at varlous portions along the length of that sagment. The
average diameter of that ssgment is then determined. After the average segment
diameter of many segments has been determined, the avarage of all sagment
averages is determined to arrive at the average mean segment diameter. The mean
segment diameter of subjects taking the mutual salt of atorvastatin and amlodipine
will decline more slowly, will be halted completsly, or there will be an increase in the
mean segment diameter. These results represent slowed progression of
atherosclerosis, haited prograssion of atheroaclerosis and regression of
atherosclerosis, respectively.

The secondary oblective of this study is to show that the mutual salt of
amiodipine and atorvastatin reduces the rate of progression of atherosclerosls in the
carotid aneries as measured by the slope of the maximum intimal-medial thickness
measurements averaged over 12 ssparate wall sagments (Mean Max) as a function
of time. The Intimal-medial thickness of subjects taking the mutual salt of atorvastatin
and amiodipine will increase more slowly, will cease to increase or will decrease.
These resuits represent slowed progression of atherosclerosis, halted progression of
atherosclerosis and regression of atherosclerosis, respectively.
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The utility of the mutual salts and composliions of the prasent invention as
medical agents in the treatment of angina pectoris in mammals (e.g., humans) is
demonstrated by the activity of the compounds of this invention in conventional
assays and the clinical protocol described balow.

the | Saft ipine tin
on the Treatment of Angina

This study Is a double blind, parallel arm, randomized study to show the
effectiveness of a mutual salt of amlodipine and atorvastatin in the treatment of
symptomatic angina.

Entry criteria: Subjects are males or females between 18 and 80 years of age
with a history of typical chest pain assoclated with one of the following objective
evidences of cardiac Ischemia: (1) stress test segment elevation of about one
millimeter or more from the ECG; (2) positive treadmiii strass test; (3) new wall
motion abnormality on ultrasound; or (4) coronary angiogram with a'signmcam
qualifying stenosis. Generally & stenosis of about 30-50% is considered to be
significant.

Each subject is evaluated for about ten to thirty-two weeks. At least ten
weeks are generally required to complete the study. Sufficient subjects are used In
this acresn to ensure that about 200 to B00 subjects and preferably about 400
subjects are evaluated to complete the study. Subjects are screened for compliance
with the entry criteria, set forth above, during a four week run in phase. After the
screaning criterla are met, subjects are washed out from their current anti-anginal
medication and stabilized on a long acting nitrate such as, for example, nitroglycerin,
isosorblde-5-mononitrate or lscsorbide dinitrate. The term “washed out”, when used
in connection with this screen, means the withdrawal of currant anti-anginal
maedication s0 that substantially all of sald medication is eliminated from the body of
the subject. A period of aight weeks is preferably allowed for both the wash out
period and for the establishment of the subject on stable doses of said nitrats.
Subjects having one or two attacks of angina per week while on stable doses of long
acting nitrate are generally permitted to skip the wash out phase. After subjects are
stabilized on nitrates, the subjects enter the randomization phase provided the
subjects continue to have either one or two angina attacks per week. In the
randomization phase, the subjects are rendomiy placed into one of the four arms of
the study set forth below. After completing the wash out phase, subjects in
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compliance with the entry criterla undargo twenty four hour ambutatory
electrocardiogram (ECG) such as Holter monitoring, exercise stress testing such as a
treadmill and evaluation of myocardial perfusion using PET (photon emission
tomography) scanning to establish a baseline for each subject. When conducting a
stress test, the speed of the treadmill and the gradient of the treadmili can be
controlled by a techniclan. The speed of the treadmill and the angle of the gradient
are generally increased during the test. The time intervals between each speed and
gradient increase is generally determined using a modified Bruce Protocoi.

After the baseline investigations have been completed, subjacts are initiated
on one of the following four ams of the study: (1) placebo; (2) atorvastatin calcium
{about 2.5 mg to about 180 mg); (3) amiodipine besylate(about 2.5 mg to about 20
mg); or (4) a mutual sal of amiodipine and atorvastatin (about 5 to 160 mg). The
subjects are then monitored for two to twenty four weeks.

After the monitoring period has ended, subjects will undergo the following
investigations: (1) twenty four hour ambulatory ECG, such as Holter monitoring; (2)
exercise stress testing (e.g. treadmill using said modified Bruce Protocol); and (3)
evaluation of myocardial perfusion using PET scanning. Patients keep a diary of
painful ischemic events and nitroglyéaline consumption. It is generally desirabie to
have an accurate record of the number of anginal attacks suffered by the patient
during the duration of the test. Since a patient generally takes nitroglycerin to ease
the pain of an anginal attack, the number of times that the patient administers
nitroglycerine provides a reasonably accurate record of the number of anginal
attacks.

To demonstrate the effectiveness of the compqunds and compositions of this
invention, and to detarmine the dosage amounts of the compounds and compositions
of this invention, the person conducting the test will evaluate the subject using the
tests described. Successful treatment will yield fewer instances of ischemic events
as detacted by ECQ, will allow the subject to exercise longer or at a higher intenaity
level on the treadmilll, or 1o exercise without pain on the treadmiill, or will yield better
perfusion or fewer perfusion defects on photosmiasion tomography (PET).

The utility of the mutual salts and compositions of the prasent invention as
medical agents In the treatment of hypertension and hyperlipidemia in mammals
(e.g.. humans) suffering from a combination of hypertension and hyperilpidemia is
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demonstrated by the activity of the compounds of this invention in conventional
assays and the clinical protocol described below.

This study is a double blind, paralle! arm, randomized study to show the
effectiveness of a mutual salt of amlodipine and atorvastatin in controlling both
hypertension and hyperlipidemia in subjects who have mild, moderate, or severe
hypertension and hyperlipidemia.

Each subject Is evaluated for 10 to 20 weeks and preferably for 14 weeks.
Sufficient subjects are used in this screen to ensure that about 400 to 800 subjects
are evaluated to complete the study.

Entry criteria: Subjects are male or female adults between 18 and 80 years of
age having both hyperlipidemia and hypertenslon. The presence of hyperlipidemia Is
evidenced by evaluation of the low density lipoprotein (LDL} level of the subject
ralative to certain positive risk factors. If the subject has no coronary heart disease
(CHD) and has less than two posltive risk factors, then the subject is considered to
have hyperiipidemia if the LDL of the subject is greater than or equal to 180. if the
subject has no CHD and has two or more posliive risk factors, then the subject is
considered to have hyperlipidemia if the LDL of the subject is greatar than or equal to
160. H the subject has CHD, then the subject is considered to have hyperiipidemia If
the LDL of the subject is greater than or equal to 130.

Positive risk factors include (1) male over 45, (2) female over 55 wherein said
female is not undergoing hormone replacement therapy (HRT), (3) family history of
premature cardiovascular disease, (4) the subject is a current smoker, (5) the subject
has diabetes, (6) an HDL of less than 45, and (7) the subject has hypertension. An
HDL of greater than 60 is considered a negative risk factor and will offset one of the
above mentioned positive risk factors.

The presence of hypertension is evidenced by a shting diastolic blood
pressure (BP) of greater than 90 or sitting systolic BP of greatar than 140. All blood
pressures are generally determined as the average of three measurements taken five
minutes apart.

Subjects are acreened for compliance with the eniry criteria set forth above.
After all screening criteria are met, subjacts are washed out from thelr current
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antihypertenaive and lipld lowering medication and are placed on the NCEP ATP |i
Step 1 diet. The NCEP ATP 1l {adult treatment panel, 2nd revision) Step 1 diet ssts
forth the amount of saturated and unsaturated fat which can be consumed as a
proportion of the total caloric intake. The term “washed out™ where used in conneclion
with this protocol, means the withdrawal of current antihypertensive and lipid lowering
medication so that substantially all of said medication Is eliminated from the body of
the subject. Newly diagnosed subjects generally remain untreated until the test
bagins. Thess subjects are also placed on the NCEP Step 1 diet. After the four
week wash out and diet stabilization period, eubjects undergo the following baseline
Investigations: (1) blood pressure and {2) fasting lipid screen. The fasting lipid
screen determines baseline lipid levels in the fasting state of a subject. Generally,
the subject abetains from food for twelve hours, at which time lipid leveis are
measured.

After the baseline investigations are performed subjects are started on one of
the following: (1) a fixed dose of amiodipine besylate, generally about 2.5 to 10 mg;
(2) a fixed dose of atorvastatin calcium, generally about 10 to B0mg; or (3) a mutual
salt of amiodipine and atorvastatin {about 5 fo 160 mgs). Subjects remain on these
dosas for a minimum of six weeks, and generally for no more than eight weeks. The
subjects retumn to the testing center at the conclusion of the six to eight weeks so that
the bassline evaluations can be repeated. The biood pressure of the subject at the
oonduuionofmesludyiaeomparodﬁthmeblood pressure of the subject upon
entry. The lipid screen measures the total cholasterol, LDL-cholesterol, HDL-
cholesterol, iriglycerides, apoB, VLDL (very low density {ipoprotein) and other
components of the lipld profile of the subject. improvements in the values obtained
after treatment relative to pretreatment values indicate the utility of the drug
combination.

The utility of the mutual salts and compositions of the present invention as
medical agents In the management of cardiac risk in mammals (e.g., humans) at rigk
for an adverse cardiac event is demonstrated by the activity of the compounds of this
Invention in conventional assays and the clinical protocol dascribed beiow.
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This study is a double blind, paraliel arm, randomized study to show the
effectiveness of the mutuai salt of amlodipine and atorvastatin in reducing the overall
calculated risk of future events in subjects who are at risk for havinp future
cardiovascular events. This risk is calcuiated by using the Framingham Rigk
Equation. A subject is conaidered to be at risk of having a future cardiovascular
event if that subject is more than one standard deviation above the mean as
calculated by the Framingham Risk Equation. The study is used to evaluate the
efficacy of a mutual salt of amlodipine and atorvastatin in controlling cardiovascular
risk by controlling both hypertension and hypariipidemia in patients who have both
mild to moderate hypertension and hyperiipidemia.

Each subject is evaluated for 10 to 20 weeks and praferably for 14 weeks.
Sufficient subjects are recruited to ensure that about 400 to 800 subjects are
evaluated to complete the study.

Entry criteria: Subjects included in the study are male or female adult subjects
between 18 and 80 years of age with a baseline five year risk which riek is above the
median for eaid subject’s age and sex, as defined by the Framingham Heart Study,
which is an ongoing prospective study of edult men and women showing that certain
fisk factors can be used to predict the development of coronary heart disease. The
age, sex, systolic and diastolic blood pressure, smoking habit, presence or absence
ot carbohydrate intolerance, presence or absence of left ventricular hypertrophy,
serum cholesterol and high deneity lipoprotein (HDL) of more than one standard
deviation above the norm for the Framingham Population are all evaluated in
determining whather & patient is at risk for adverse cardiac event. The values for the
risk factors are inserted Into the Framingham Risk equation and calculated 1o
determine whether a subject is at risk for a future cardiovascular event.

Subjects are screened for compliance with the entry criteria set forth above.
After all screening criteria are met, patients are washed out from thelr current
anthypertensive and lipid iowering medication and any other medication which will
impact the results of the screen. The patients ars then piaced on the NCEP ATP II
Step 1 dist, as described In the hypertension and hyperlipidemia screen abovs.

Newly diagnosed subjects generally remain untiraated until the test begins, These
subljects are also placed on the NCEP ATP Il Step 1 diet. After the four week wash
out and diet stabilization period, subjects undergo the following baseline
investigations: (1) blood pressure; (2) fasting; (3) lipid screen; (4) glucose tolerance
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test; (5) ECG; and (6) cardiac ultrasound. These tests are carried out using standard
procedures well known to persons skilled in the art. The ECG and the cardiac
ultrasound are generally used to measure tha presence or absence of left ventricular
hypertrophy.

After the baseline investigations are perfonmed patients will be started on one
of the following: (1) a fixed dose of amiodipine {(about 2.5 to 10 mg); (2) a fixed dose
of atorvastatin (about 10 to 80mg); or (3) a mutual sait of amiodipine and atorvastatin
(about 5 10 180 mgs). Patients are kept on these doses and are asked to return in six
to eight weeks so that the baseline evaluations can be repeated. At this time the new
values are entered into the Framingham Risk squation to determine whether the
subject has a lower, greater or no change in the risk of future cardiovascular event.

The above assays demonstrating the effectiveness of the mutual salt of
amiodipine and atorvastatin in the treatment of angina pectoris, atherosclerosis,
hypertension and hyperiipidemia together, and the management of cardiac risk, also
provide a means whaergby the activities of the compounds of this invention can be
compared between themseives and with the activities of other known compounds.
The results of these comparisons are useful for determining dosage levels in
mammals, including humans, for the treatment of such diseases.

The following dosage amounts and other dosage amounts set forth elsewhere
In the specification and In the appendant claims are for an average human subject
having a weight of about 85 kg to about 70 kg. The skilled practitioner will readily be
able to determine the dosage amount requirad for a subject whose weight falls
outside the 65 kg to 70 kg range, based upon the medical history of the subject and
the presence of diseases, e.g., diabetes, In the subject. All doses set forth herein,
and in the appendant claims, are daily doses.

In general, in accordance with this invention, the mutual sait of amiodipine
and atorvastatin s generally administered in a dosage of about 2.5 mg to about 20
mg.

The mutual sakt of the present invention is generally administered in the form
of a pharmaceutical compasition comprising the mutual salt of this invention together
with a pharmaceutically acceptable carrier, vehicle or diluent. Thus, the mutual salt of
this inverttion can be administered in any conventional oral, parenteral or transdermal

dosage form.

2
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For oral administration a pharmaceutical composition can take the form of
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets
contalning varlous excipiants such as sodium citrate, calcium carbonate and calcium
phosphate are employed along with various disintegrants such as starch and
preferably potato or tapioca starch and certain complex silicates, together with
binding agents such as polyvinyipyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate
and talc are often very useful for tabletting purposes. Solld compositions of a similar
type are also employed as fillers in soft and hard-filed gelatin capsules; preferred
materials In this connection also include lactose or milk sugar as well as high
molecular weight polysthylene glycols. When aqueous suspensions and/or elixirs are
desired for oral administration, the compounds of this invention can be combined with
various sweetening agents, flavoring agents, coloring agents, emulsifying agents
and/or suspending agents, as well as such diluents as water, ethanol, propylene
glycol, glycerin and various like combinations thereof.

The mutual salt ot this invention may aiso be administered in a controlled
release composition such as a slow release or a fast release formulation. Such
controlled release dosage formulations of the mutual sahts of this invention may be
prepared using methods well known to those skilled in the art. The method of
preferred administration will be determined by the attendant physician or other person
skilled in the art after an evaluation of the subject's condition and requirements.

For purposes of parenteral administration, solutions in sesame or peanut il
or in aqueous propylene glycol can be employed, as well as sterile aqueous solutions
of the commesponding water-soluble salts. Such aqueous solutions may be sultably
buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient
saline or glucose. These aqueous solutions are especially sultable for intravenous,
intramuscular, subcutanecus and intraperitoneal injection purposes. In this
connection, the sterile aqueous media employed are all readlly obtainable by
standard techniques weliHknown to those skilled in the art.

Methods of preparing various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this disciosure, to
thoae skiled in thie art. For examples, see Bemington's Pharmaceutical Sciences,
Mack Publishing Compeny, Easton, Pa., 19" Edition (1995).
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Phamaceutical compositions according to the invention may contain 0.1%-
85% of the compound(s) of this invention, preferably 1%-70%. In any event, the
composition to be administered will contaln a quantity of a compound(s) according to
the invention in an amount effective 10 treat the condition or disease of the aubject
belng treated.

EXAMPLE ONE

Mutyal Salt of Amiodipine and Atorvastatin. To a solution of the free acid of
atorvastatin (5.0g, 8.9mM) in ethy! acetate (300ml) is added the free base of racemic
amiodipine (3.7g, 8.9mM) in (1:1) water-acatone (25ml,25ml) or methanol (25 ml)
with vigorous stiring at room temperature. Crystaliization is accomplished by the
addition of a less polar solvent such as toluene (20ml) to afford the diastereomeric
mutual salt of amiodipine and atorvastatin.

it should be understood that the invention Is not limited to the particular
embodiments described herein, but that various changes and modifications may be
made without departing from the apirit and scope of this novel concept as defined by
the tollowing claims.

346
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CLAIMS
1. A compound which is an atorvastatin salt of amiodipine.
2. A compound of claim 1 which ie

@@

3. A compound of claim 2 whereln the carbon atom at the 4-position of
the dihydropyridine ring has the (R)-configuration.

4. A compound of claim 2 wherein the carbon atom at the 4-posltion of
the dihydropyridine ring has the (S)-configuration.

8. A pharmaceutical composition comprising a compound of claim 1 and
a pharmaceistically acceptable carmier, vehicle or diluent.

8. A method of treating angina pectoris in a mammal suffering from
angina pectoris comprising administering to eakd mammal an angina pectoris treating
effective amount of a compound of claim 1.

7. A method of treating angina pectorie in 8 mammal suffering from
angina pectoris comprising administering to said mammal an angina pectoris treating
affective amount of & pharmaceutical cormpoettion of clalm 5.

8. A method of treating hypertension and hyperiipidemia in a mammal
suffering from hypertension and hyperiipidernia comprising administaring to eald
mammal a hypertension and hyperiipidemia treating effective amount of a compound
of claim 1.

9. A method of treating hypertension and hyperfipidemia In @ mammal
suffering from hypertension and hyperiipidemia comprising administering to sald
mammal a hypertension and hyperiipidemia treating affective amount of a
pharmaceutital composttion of olaim 5. -

10. A method of treating atheroscisrosis in a mammal suffering from
atherosclerosis comprising administering to said mammal an antiatherosclercels
effective amount of a compound of claim 1.



293

WO /727 PCT/TBOO/0S30

16

11. A method of claim 10 whersin said atherosclerosis is manifested by a
slowing of the progression of atherosclerotic plaques.

12. A method of clalm 10 wherein sald atherosclerosis is manifested by a
regression of atherosclerotic plaques.

13. A mathod of treating athercsclerosls in 8 mammal suffering from
atherosclerosis comprising administering to said mammal an antiatherosclarosis
effective amount of a pharmacettical composition of claim 5.

14. A method of managing cardiac riek in a mammal at riek of suffering an
adverse cardiac event, comprising administering o said mammai a cardiac risk
treating effective amount of a compound of claim 1.

16. A method of managing cardiac risk in a mammal at risk of sufiering an
adverse cardiac event, comprising administering to said mammal a cardiac risk
treating effective amount of a pharmaceutical composition of claim 5.

16. A phamacsutical composition comprising an amount of a compound
of claim 1 and amiodipine or a pharmaceutically acceptable salt thersof.

17. A phamaceutical composition of claim 16 comprising amlodipine
besylate.

18. A phamaceutical composition comprising an amount of a compound
of olaim 1 and atorvastatin or a pharmaceutically acceptable ealt thereof.

18. A pharmaceutical composition of claim 18 comprising the hemicalcium
salt of atorvastatin.

20. A method of treating angina pectoris in a mammal suffering from
angina pecloris comprising administering to sald mammal an effective amount of a
pharmaceutical composition of claim 16.

21. A method of treating angina pectoris in a mammai euffering form
angina pectoris comprising administering to sald mammal an effective amount of a
pharmaceutical composition of claim 18.

22, A method of reating atherosclerosis in a mammal comprising
administering to sald mammal an atherosclerosis treating effective amount of a
pharmaceutical composition of claim 16.

23. . A method of treating atheroscierosis in a mammal comprising
administering to sald mammatl an atherosclerosis treating effective amount of a
pharmaceutical composition of clalm 18.
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24. A method of managing cardiac risk in a mammal comprising
administering to said mammal a cardiac risk treating effective amount of a
phamaceutical compaosition of claim 18.

25. A method of managing cardiac rigk in a mammal comprising
administaring to sald mammal e cardiac risk treating effective amount of a
pharmaceutical composition of claim 18.

28. A method of treating a mammal suffering from hypertenslon and
hyperilpidernia comprising administering o said mammal a hypertension and
hyperiipidemia treating effective amount of a pharmaceutical composition of claim 16.

27. A method of treating a mammal sutfering from hypertension and
hyperlipidamia comprising administering to sald mammal a hypertension and
hyperiipidemia treating effective amount of a pharmaceutical composition of claim 18.

28. A method of delivering amiodipine in vivo by administering a
compound of claim 1 or & pharmaceutically acceptable sait thereof to a mammal.

29. A methed of claim 28 wherein sald mammal is @ human.

30. A method of delivering atorvastatin in vivo by administering a
compound of claim 1 or a pharmaceutically acceptable salt thereof to a mammal.
31. A method of claim 30 wherein said mammal Is a human.

32. A method of treating a mammal comprising administering to sald
mammal an amount of & compound of claim 1 and an amount of amiodipine or a
pharmaceutically acceptable salt thereof.

33. A method of treating a mammal comprising administering to sald
mammal an amount of a compound of claim 1 and an amount of atorvastatin or a
pharmacsutically acceptabls salt thereof.

34. A method of treating a mammal with amiodipine comprising
administering to sald marmmal a compound of claim 1.

35. A method of treating a mammal with atorvastatin comprising
administering to said mammal a compound of claim 1.



