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Derecho de la Competencia, Propiedad

OPtlmum Industrial y Comercio Exterior

Seiiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 08 67099

Asunto | : Oposicién a la solicitud de patente de Invencion titulada
“COMPOSICIONES FARMACEUTICAS QUE
COMPRENDEN SUSTANCIAS INHIBIDORAS DE LAS
LIPASAS INTESTINALES COMBINADAS CON UN
COMPLEJO O COORDINADO DE DINICOTINATO DE
CROMC PARA SU USO EN EL TRATAMIENTO Y
CONTROL DE LA OBESIDAD O SOBREPESO”

Solicitante : \VORLD—TRADE IMPORT-EXPORT, WTIE, AG

Opositora ' : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial

N° 606 del 31 de julio de 2009

Yo, CIELO ANGELA PENA RODRIGUEZ, abogada en cjercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 82701 del Consejo Superior de
la Judicatura, en mi condicion de apoderada de la sociedad PROCAPS S.A.
conformada bajo las leyes de Ia 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 concesion del registro

de la Patente de Invencion twulada “COMPOS].CKON"ES FARMACEUTICAS QUE
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COMPRENDEN  SUSTANCIAS INHIBIDORAS DE LAS  LIPASAS
INTESTINALES COMBINADAS CON UN COMPLEJO O COORDINADO DE
DINICOTINATO DE CROMO PARA SU USO EN EL TRATAMIENTO Y
CONTROL DE LA OBESIDAD O SOBREPESQO”, cuyo titular es WORLD-TRADE
IMPORT-EXPORT, WTIE, AG, y pido a Usted declarar fundada esta oposicion y en

consecuencia negar el registro de la patente solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la

CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés

de nuestra representada para oponerse al registo de la patente de la referencia,

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la -

ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacion de algunos productos de mi representada, que contienen, en
particular DINICOTINATO. Por lo tanto, solicito respetuosamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. Lla solicitud objeto de la presente fue presentada el 1 de julio de 2008
reivindicando prioridad bajo la solicitud MX2005PA 14090 del 2005-12-20; y fue

publicada en Colembia, en la Gaceta de la Propiedad Industrial N° 605 del 30 de
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junio de 2009, cuya publicacion inrernacional corresponde a la WO2007073134
del 2007-06-28.

2.2.La solicitud colombiana 08 67099 obieto de la presente oposicion, se refiere a una
composicion farmacéutica sinérgica que comprende una combinacion sinérgica de
una inhibidor de Ia lipasa intestinal y un complejo O-coordinado de dinicotinato
de cromo para el tratamicnto de la obesidad y el sobrepeso; donde la combinacion
sinérgica, en la cual el inhibidor de Ia lipasa intestinal es el Orlistat y/o cualquiera
de sus sales y un complejo O-coordinado de dinicotinato de cromo conocido como
dinicotinato de cromo y/o cualguiera de sus sales.

2.3.En primera instancia, se debe advertir que algunas reivindicaciones también se
refieren a un mérodo de tratamiento y ro solo a la composicion farmacologica o a
un mérodo de fabricacion mediante la cual se obtenga un producto tangible y
segun la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
14.- “Los Paises Micmbros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapsuticos o quirirgicos para el tratamiento
humano o animal, asi como los métodos de diagnsstico aplicados a los seres humanos o a
animales”. Solo serin patentables los productos o procedimientos. Por lo tanto a luz
de la norma, dicha materia referente al uso v o un método de tratamiento no seria
patentable.

2.4.Ahora bien, con base cn el articulo 14 de la Decisidn 486 de la CAN consagra lo
siguiente: “Los paises miembros otovgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los cumpos de la teenologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion indusoricl”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicirud se encuentran los siguientes documentos que

afecta la patenrabilidad de la presente selicitud:
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e DI1:WO2004078113 publicada el 16 de septiembre de 2004.
e D2:US6159466 publicada el 12 de diciembre de 2000.

2.5.Ahora bien, el documento D1, particularmente en la descripcion revela un método

para impedir o tratar la cbesidad y complicaciones relacionadas con la obesidad en
un sujeto que implica una monoterapia con un inhibidor COX-2 o una terapia de
combinacion con un iﬁhibidor COX-2 y un agente de pérdida de peso
convencional. Segun esta anterioridad D1 se definen un método para prevenir o
tratar la obesidad v las complicaciones relacionadas con la misma, utilizando una
monoterapia con un inhibidor de la cicloovigerasa 2 (COX-2) o una terapia
combinada de un inhibidor de COX-2 con une o mas agentes reductores de peso,
donde dichos agentes se seleccionan entre un inhihidor de la lipasa, en concreto
orlistat o derivados de cromo, tal como el picolinato de cromo (ver reivindicaciones
2, 8y 9). Este documento D1, por lo tanto ya revela combinaciones de orlistat con
derivados de crome ral como el picolinate de cromo para ¢l tratamiento de Ia

obesidad.

2.6.Por su parte, el documento D2 revela en el resumen que la invencion comprende

una composicion acuosa para una dieta hunsana, con compuestos metalicos en
formas biologicamente activas como un complemento. Particularmente en la
descripcion, particularmente a partit de la columna 5, linea 14 y siguientes,
composiciones acuosas que comprende un dinicotinato de cromo, usada para
preparar un producto de levadura enriquecido por cromo que tiene un alto
contenido intracelular de crome bioldgicamente atado trivalente en una forma, o
formas, que son biologicamente activas y no téxicas, donde ¢l método para
preparar la levadura enriquecida por cromo comprende ponerla en contacto con
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células de levadura vivas (Saccharomyces boulavdii sequela PY31) en una
suspension acuosa del complein de dinicotinare de cromo glicinato en niveles entre
aproximadamente 200 vpm y aproximadamente 20,000 complejo de cromo ppm, y
preferentemente aproximadanmenee 500 pp a anroximadamente 15,000 ppm. Por
lo tanto esta anterioridad 172 ya revela usos del dinicotinato de cromo en
preparaciones para dictas corporales en los soves humanes. Por lo tanto, este
documento objeto de oposician a la oz del documento D2 carece evidentemente
de ALTURA O WNIVEL INVENTIVO, dudo cue cualquier persona versada en Ia
materia puede Hegar de manera evidente, combinando la materia revelada aqui en
la anterioridad D? con o indicido en el decunmento D1, para llegar a conformar
una combinacion sinérgica de una inhibidor de la lipasa intestinal ral como orlistat
y un complejo Ooordinado de dinicotinam de cromo pata el cratamiento de la

obesidad y ei sobrepeso.

2.7.En consecuencia y de actievdo a o deserizo ar revjorente, se deriva que la solicitud

colombiana 08 67095 no puede pretender wn roonopolio por patente toda vez que
lo que pretende no cumple cor dos de fos cres requiitos necesarios para su

proteccion.

2.8.Que por consiguiente, respecto a la solicitud preendida se tiene que:

2.8.1. CARENCIA DE_ALTURA INVENTIVA. Scgin lo Decision 486 de la

Naciones, Areicune {8 “Se considerard gue una invencién

Comunidad Andina ae
tiene nivel inventivo, s pare unu persona det cf-wio normulmente versada en la materia
téenica correshondiznte. e invencion ne hubiess vesultado obvia ni se hubiese derivado
de manera cvidente del estude de la wonica A la fecha de prioridad, 20 de
diciembre de 2005, cunleiicr persona ereada en la materia puede llegar de

manera evidente, combinando la materiy rovelada raui en Ia anterioridad D2
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con lo indicado en el docuraento DI, para hiegar a conformar una combinacion
sinérgica de una inhibidor de la lipasa intestinal tal como orlistat y un complejo
O-coordinado de dinicotinato de cromo para el tratamiento de la obesidad y el

sobrepeso, sobre el cual busca proteccion en el capitulo reivindicatorio.

2.8.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paiscs miembros otorgardn patentes
. para las invenciones, sean do producie o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se¢ demostré anteriormente, algunss cJdusulas reclaman el método
terapéutico y cstos no son aplicables industrialmente porque primero no se
obtiene un producto ¢ proceso; vy seaundo no es reproducible o repetible a
escala industrial. Por lo tanto, el objero de [ presente invencion referido a los
usos y métodos rerapcuticos, no cumpher. con el requisito de la aplicacion

industrial.

2.9.  Dado lo anterior, es posible deducir que la solic.tud y lo reivindicado no es

‘ objeto de patentabilidad pues es contrario a io que dicta la Decisién 486 de la
Comunidad Andina de¢ Naciones, Arriculo 4. “Los Paises Miembros otorgardn

patentes para las invenciones, sean dv producto v de procedinuento, en todos los campos de la

., tecnologia, siempre Jue sean nieaas, tengen nivel fncentivo v sean susceptibles de aplicacion
industrial.”. La solicitud prererdida no cumple con dos de los tres requisitos de

patentabilidad.

2.10. Por todo lo anterior, atentamenre solicito a asted que se sirva declarar fundada

“COMPOSICIONES FARMACEUTICAS QUK COMPRENDEN

g
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SUSTANCIAS INHIBIDORAS DE  La&  LIPASAS  INTESTINALES
COMBINADAS CON LM  COMPLEIO O COORDINADO DE
DINICOTINATCG D CROMO PARA 8U USO EN EL TRATAMIENTO Y
CONTROL DE La OBESIDAD O SOBREPESO” cuyo trular es WORLD-
TRADE IMPORT-EXFORT, WTIE, AG, solicitud Colombiana que aparecio

publicada en la Gaceta de lu Propiedad Indui-ial N® 606 del 31 de julio de 2009.

5 PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

\.L o

o DI1: WOZ0040781 1 4 publicada el 16 de sepriembre de 2004,

o  D2: US6159406 pubiicada el 12 de diciewboe de 2000

4. FONDAMENTO DE DERECHO

‘ Fundamento esta observacion en las normas jegales siguientes:

4.1.

4.2.

4.3.

Numeral 1 del articule 586 del Codigo de T omercio,

Articule 42 de fa Dedision 486 de la Comision del Acuerdo de Cartagena.

En las demais normas concordantes.

S, ANEXOS
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Para lOS Ef(’)(‘.tOS corres "Ol“t(,] eSS A1ERO al DTEIETC 2sCTHO {os siguientes documenros:
l Oy

1. Poder para acruar en el presente.
Documento aue acredita al sepresentante lepal de PROCAPS S.A.

Recibo de caja del respectivo pago de tasa,

R

Copias de los documaeptos:

o DI WO2004078113 publicada el 16 de septiembre de 2004.

o D2: US6159466 publicada el 12 de diciembre de Z0QO.

6. NOTIFICACIOINES

Para efectos de notificaciones que por dispasicion del articulo 50 del Decreto
01 de 1984 debe hucer su Deapacho, informo que an representada y la suscrita
recibiremos notificaciones en fa Secretaria de su Despacho o en mis oficinas situadas

en la Carrera [3 Ne 11905 Of. 104 e esta cindad de Bogora.
Senor Supcrintendente,

Lﬁi&%

CIELO ANGELA PL\M ROVRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.8. dc la ],

Carrera 13 Ne LIY85, O 108 Tel (551 2 13 13 13, 70500 - Fax, (57161219 79
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento acttia en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barranquilla
(Colombia), por el presente documento otorgo a la doctora CIELO ANGELA PENA
RODRIGUEZ, abogada en ejercicio, identificada como aparece al pie de su firma, con
tarjeta profesmnal No. 82701 del C.S. de la J., poder especial, amplio y suficiente, para
formular oposiciones u observaciones a la solicitud de patente No. 08 067.099, titulada
“COMPOSICIONES FARMACEUTICAS QUE COMPRENDEN SUSTANCIAS
INHIBIDORAS DE LAS LIPASAS INTESTINALES COMBINADAS CON UN
COMPLEJO O COORDINADO DE DINICOTINATO DE CROMO, PARA SU .
USO EN EL TRATAMIENTO Y CONTROL: fDan LA»« OBESIDADWO

SOBREPESO”, cuyo titular es WORLD-TRADE. IMPORT-EXPORT WTIE,;, x?

,,,,,, e
AG., publicada en )a gaceta No. 606 del 31 de julio:de:2009: PO DRI P

vt g™ o W

Nuestro apoderado queda facultado, de manera expiesa, para realizar todo tipo_ 30 € ACtOS v or
necesarios para llevar a cabo el tramite de la oposxm()n"ﬁlncluyendo t"sm'<11m1ta616n hilkad
. preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones” y

1rnpuestos recabar los tftulos o certificados. Asimismo quedan--autorizados--para=—
impugnar administrativa y judicialmente todo lo que fuere resuelto en el exp%dlente a .
que se hace expresa referencia en-el presente poder,,con;todas; -Jas:facultades- generaIES. :
y esnecificas que fuera requerido para ella. N
De la misma manera, ademaés de las facultades. queile'cénﬁex e la naturaleza del presente
mandato, se encuentran facultados para rembu desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, mtelponer recursos y demés facultades conferidas
por la ley. (}

Dado y Firmado en Barranquilla (Colomblg) alos 16 dias del mes de Octubre de 2009.
S

. _;.‘

Mo
[

J C.C:M°158'251.925
. NIT: 890.106.527-5
Representante Legal

Acepto:

CIELO ANGELA PEl{JA RODRIGUEZ

C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. dela J.

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719900 - 3507900 - FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA - NIT.: 890.106.527-5
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03-12024203 024802 PROCAPS S.A. No.
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<: CAMARA D E COMERCTIO

D€ BARRANQUILLA P2k kkkkkhkkkkkkhkkkkkkkhh kb dkhk ko kkkkhhhhkhkd ko
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
PROCAPS S.A.----- - mmmmmmm oo m e e e o m o m e e e — S — - - oo~ —o—- -
NIT: 890-.106.527-5. .

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

3

CERTIPFICA

Que por Escritura Piblica No. 1,190 del 22 de Julio de 1976,

otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue constituida la sociedad---------------------
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS  LIMITADA" . - === === === = = = o o e e o e o e m e mm—— - o -

CERTIVFICA

Que por Escritura Pablica No. 1,307 del 28 de Junio de 1979,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No. 10,039
del libro respectivo, la sociedad antes mencionada---------=------~---
se transformo en sociedad. anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE ‘GELATINA S.A." PROCAPS S.A.".--—-=-=-==~--~-

CERTIFICA

KQue por Escritura Pablica No. 3,810 del 31 de Dic/bre de 1980,

otorgada en la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada--------------------
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA!  —— - - - - m s e e e e e m T e e eSS oS oo —e———o-—o—

CERTIFICA

Que por Escritura Publica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada-------------=-=--------
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".------=----~-~-

CERTIFICA
Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,

otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

kkkkkkkkkd C ONT I N U A hkkhkhkhkhkhkhk
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.---—--------- SR PR RS Jipupuppp gy
NIT: 890.106.527-5. . : :

“libro respectlvo la sociedad rantes menc1onada———4?~~~—~—-—J—————————;
«camblo de -razon social, por .la denominacion LABORATORIOS - PROCAPS SA.

. CERTIFICA

‘Que por {Escrituray;Pﬁblica No. 3,775 -del 18 de Dic/bre de 1996,

otorgada 'en la Notaria 2a. .de Barranquilla, inscrito(as) en esta

Camara de Comercio, el 23 de Enero de 1997 bajo el No. 67,704 del

libro respectivo, la sociedad antes mencionada------------------- -

cambio de  razon social;. por la denom1nac1on PROCAPS S.A.  cemmmmmmo
C E-R‘T I FI.CA

Que dicha “sociedad ha SldO reformada por las 81gu1entes escrlturas

y/o documentos privados: . - o Y
Numero . aaaa/mm/dd O Notarla No. Insc 0¢Reg aaaa/mm/dd
39 1979/017/18 Notaria 3a. de Barranquilla. 9,452 1979/01/24
. .992 1981/04/30 <Notaria la: . de Barranquilla. . 13,112 '1981/05/06 .
‘1,464 1982/08/27 Notaria Unlca de Soledad 15,533 . 1982/09/08
2,744 1983/08/18 ‘Notaria Unié¢a de Soledad 1"-17 416 1983/08/26
3,826- 1984/07/16 . Notaria Unica.de Soledad,” . 19,554 1984/07/27
3, 835 11985/08/.26 - Notaria Unica de. Soledad ‘ 22,230 1985/09/04
2, 260 1986/09/10 Notarla\Unlca de Soledad. ~ 24,995 1986/09/15

;;1,849 1989/07/11 Notar1a.2a .de Barranqu111a.;;33,909 -,1989/07/13

. - 444 1990/02/21 ! | Notaria 2a. ' de BarranqujllaLf’36[101 - 1990/03/16
~3,090 1991/12/17. “Notaria 2a‘ ’de Barranquilla ' - 43,993 ©1992/01/28

269 1993/02/01 Notaria 2a. de. Barranqu;lla_‘ 48,428 1993/02/16
2,342 1993/07/28" Notarla;Za. ‘de Barranqulﬂia_,» 50,582 1993/08/10
3,652 1993/11/09 Notaria 2a. de 'Barranquilia’ 51,798 1993/11/22
23,615 1996/12/06 .Notaria 2a: de Barrapquilla - 67,218 .1996/12/20
1789 1997/01/16 . Notaria 2a. de Barranquilla 67,704 ;;1997/01/23 B

\‘2 070 1997/07/17 -Notaria 2a. de Barranquilla V70,627 “-1997/07/31

2,281. 1997/08/04 Notaria 2a. de. BarranqulLla 70,813 1997/08/14

765 1999/04/22 Notar1a13a. de; Barranqulllaj 80,628 1999/04/23
4597 2001/02/21 Notaria 2a. de Barranquilla 91,502 2001/02/23
2,608 2001/10/05  Notaria 2a. de Barranquilla ;95,771 .2001/11/08

71,730 2004/07/29‘fNotar1a 2. de Barranquilla 112,999 2004/08/26
‘.- 416 2005/03/03 “Notaria 2. de Barranquilla 116,364 2005/03/10
1,613 2005/07/28 Notaria 2. de Barranquilla 119,322 2005/08/18
710 2009/05/05 Notaria 3 a. de Barranquilla 150,130  2009/06/30
1,054 2009/06/25 Notaria 3 a. de Barranqullla 150,130 2009/06/30

C E R T I FI C A

Que de acuerdo con la(s) escrltura(s) arrlba c1tada( ). la sociedad
se rige por las siguientes dlspOS1c1ones
DENOMINACION O RAZON SOCIAL:

“PROCAPS S:iA.-------—mmmmmmm - PSR S et e '

"SIGLA: PROCAPS. g
"DOMICILIO PRINCIPAL: Barranqullla. -
NIT No: 890.106.527-5. . . L
MATRICULA MERCANTIL: 24, 802 o ‘
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
PROCAPS S.A.---r- - - - oo oo oo m e mm e o o m e S — s — oS oo~ -o————--
NIT: 890.106.527-5,

CERTIVFICA

' Direccion para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranquilla.

CERTIFICA

DURACION: El1 término de duracidn de la sociedad se fijd hasta el
18 de Agosto de 2073.

CERTIFICA

Y OBJETO SOCIAL:. El objeto principal de 1la sociedad sera: a) La
fabicacion, importacion y comercializacion de alimentos procesados
Yy suplementos dietarios. b)La fabricacion de capsulas y otros
productos similares a partir de materiales tales como gelatinas u
otros de distinta naturaleza, que puedan ser utilizados como
envases o recipientes de productos y sustancias quimicas,
farmaceuticas, alimenticias y cosmeticas, para uso y consumo humano
y Veterinario. <¢) La investigacion, desarrollo y fabricacion de toda

clase de productos y sustancias quimicas, farmaceuticas,
alimenticias y cosmeticas para uso y consumo humano, animal Yy
vegetal. d) La compra y venta de materias primas, insumos Yy

productos intermedios necesarios para los procesos de fabricacion
de sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como la comercializacion interna y externa de los productos
terminados. e) La compra, venta, importacion, exportacion y
distribucion de toda clase de elementos instrumentales y equipos
medicos, quirurgicos, odontologicos y hospitalarios para la salud
humana y animal. f) La compra, venta, exportacion, fabricacion,
importacion, distribucion de dulces, confites, galletas y todo
tipo de golosinas o alimentos para el consumo humano. g) Actuar
como representante o agente de personas naturales y Jjuridicas,

nacionales y extranjeras en la realizacion de operaciones O
transacciones relacionadas con la industria farmaceutica y en
especial con cualquiera de las actividades descritas en los
literales a), b), c¢), d) y e) antes descritos. h) Prestar los

servicios de asesorias y consultoria en las areas administrativas,
de mercadeo, analisis «clinico, asistencia tecnica, investigacion,

costos Yy produccion, exportaciones, 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 quimicos, alimenticios, cosmeticos vy

kkkkkhkkhkkt C ON T I N U A *hkkkkkhkdhx
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.--w-e=mom-m—m—mmomooo -~ Yy e g ey ey
NIT:. 890.106.527-5. ' o

“farmaceuticos para. uso humano, animal' o industrial. i) Adquirir,

- operar, -administrar  y explotar, a cualquier ' titulo, empresa o
establecimientos dedicados a la investigacion, desarrollo,
fabricacion <0 comErcializacion de - productos quimicos,
farmaceuticos, = alimenticios, \hospitalarios o ...cosmeticos. En

desarrollo de su objeto pr1nc1pal la sociedad podra tomar interes
.social como accionista, socio o fundador de ' empresas que tengan
‘igual o -similar. objeto, .comprar, ‘vender, importar y exportar
maquinarias, insumos y repuestos requeridos para el desarrollo de
sus ..actividades; tomar ~dinero en prestamo, financiar y garantizar
las -operaciones. vcomerciales que celebre con terceros relatlvas a su
objeto; celebrar y ejecutar todo tipo "de actos y contratos
“necesarios- para - -desarrollar sus -.operaciones; girar, aceptar,

otorgar vy protestar todo tlpO de titulos valores e 1nstrumentos“

‘negociables, comprar, vender y constituir gravamenes sobre bienes
mueblés e inmuebles, designar representantes apoderados en el pals
y en el exterior vy, :en general, realizar cualquler acto o negocio
que ‘'Sea necesario O conveniente ~para el "desarrollo de su objeto
-ssocial Y.z para la = mejor proteccion de-sus intereses corporativos o

fla de sus’' socios.. La 5001edad podra garantizar el cumpllmlento de

‘sus obllgac1ones adquiridas ‘por terceéros o por-sus socios, para lo

cual . podra inclusive COHStltUlr gravamen@s reales -sobre sus blenes

de cualquler naturaleza -e—f-———;—r——?—e——g—f ————— e il —e——--
\ CERTIFICA

CAPITAL BTN Nro,Acc1ones : i‘\ . valor Accién

Autorizado S o e e

$**********2 000 000 000-‘************2 000 000 *****************1 000

Suscrito . -
$**********1 229 071 000 *************1/229 071 *****************1 000

Pagado : ‘ :
$**********1 229 071 000 *************1 229 071 ******i**********l 000

N N
L \\n ,/

#" P

;;’”»_C\ERTIFICA

ADMINISTRACION- La.; direccion:y adm1n1strac1on de-la s001edad corres—?

pondera a ' la Asamblea General de Acc1on1 itas, a la Junta Directiva,

“al Pres1dente, al ‘Vicepresidente y a un-Gerente- General. Corresponde'

a la Junta Directiva -las 81gu1entes funclones y atribuciones, entre

otras: Autorlzar cualquler acto o0 contratofcuya cuantia sea superlor .

al equlvalente en pesos. Colombianos a doscientos cin¢uenta mil dola-
-res de los BEstados Unidos de America. (US$250.000), lquldadOS a la

‘tasa de ‘cambio representatlva del mercado v1gente el dia ‘en que se

'surta la transacion. Cuando: se trate de operaciones en virtud de
las, cuales la sociedad garantice obllgahlones de terceros o de los
socios,. se requerira que la operacion sea aprobada con el voto de
por lo'menos 2/3 partes de los 1ntegrantes dé ‘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 1la Asamblea
General de Accionistas y:de la Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en todos 1os actos Y contratos que se

N
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . _

PROCAPS S.A. ~- - mmmmm o oo o oo m e e e e — o — - - -
NIT: 890.106.527-5. :

requieran para el desarrollo del objeto social, de conformidad con
lo previsto en 1las leyes vy en los presentes estatutos. Constituir
apoderados judiciales vy extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
'sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea igual o inferior al equivalente
en pesos colombianos a doscientos cincuenta mil dolares .de los
Estados Unidos de America (US$250.000), 1liquidados a 1la 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 por 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 1la ausencia del principal., La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El1 vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de 1la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer 1la representacion legal de la
sociedad en todos los actos y contratos que se regquieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, 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
gque no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la 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
Representante legal por disposicion de la ley, de estos estatutos
o de la Junta Directiva. El Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo 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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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.--fm------mmfmmmm--o-oipo-o-----Co-CoooooC RS p————— p———
NIT: 890.106.527-5. o , . ,

lello acreditar la- ausencia del pr1n01pal La sociedad tendra un (L) .
.\Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto .con el
gerente general, llevaran la representa01on legal de la sociedad,
con -identicas - facultades, pudiendolas ejercer conjunta o separada-
‘mente con el Presidente szlcepres1dente con -identicas- facultades
que el Gerente General vy sin que sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las 51gu1entes
facultades entre otras: Ejercer la representac1on legal de la socie-
dad, ., en todos los actos y contratos que se requieran para el desa-
rrollo  del ob]eto social, de conformidad con 1lo 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 equlvalente en- pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos -de America (US$50.000), lquldadOS« a la tasa de
camhio¢ representatlva del mercado vigente!el dia en que se surta la
aproba01on o ‘‘celebracion del acto, siempre que no se trate de enaje-
Jnar  a cualquler titulo bienés inmuebles.o Pualquler otro -activo fijo
‘de 1la 3001edad 1nclu81ve -de naturaleza mueble,,acc1ones _cuotas. o
partes de interes,” ~inversiones b4 todo- tipo de derechos de la socie-
dad o0  de constltulr gravamenes:- -sobre cualqulera de las anteriores
facultades que - “radican: ‘exclusiva 'y prlvatlvamente en cabeza del
Presidénte. Y —,_T/"/‘l‘f———-’—,—-‘;—j-r-—“—f.—f——‘r‘—ff.:— —————————————————————————

v L R CE R T I FI c A" . ;~ "o

N /f 7 , .
Que segun Acta xNo 116 del 27 de Junlo de 1997 correspondlente a
la Asamblea de’ Ac01onlstas,en Barranqullla Lde la ‘sociedad:
PROCAPS S.A. ——4————————-———————-—————-—-———————————~-—~~—~———34 —————
.cuya parte. pertlnente se 1nscr1blo,;en esta Camara de Comercio, el
{15 de Agosto de '1997 bajo el No.' 70,838 .del libro respectlvo,"
“Y"segun ‘Acta No. 127 del™22 de Marzo de 2000 correspondlente a’
la Asamblea de- Acc1on1stas en Barranqullla, de la soc1edad .
PROCAPS N e el bt S
cuya-. parte pertlnente‘iSe 1nscr1b10 en esta Camara de Comercio, el
~29 de Mayo de 2000 bajo el:No. 87, 250 del 11bro respectivo, fueron
lhechos los 31gu1entes nombramlentos o o

N

\\

CLASE: . o o JUNTA DIRECTIVA
Principales ’ . :
~ . 1. Minski Gontovnik Ruben.: ° DN JCCL.**xkkk*7 463,982
g 2. M1nsk1 Gontovnlk Meyer’ »‘ T L CC.*¥¥¥x*+%7, 461,324
3. Minski Gontovnlk Jose S o  CC.**x*x*x%x8 671,834
Supléntes ‘ - ‘,‘ ; f
1. Minski Zirberblum ElllOt ' ’ CC.**%**%72,219,541
2. Minski Deitel Daniel - - e L L RRKR KKK R Kk kKK KKk
. . 3. Minski Sharon . - s . PA.*990,212,082, 805
. p _CERTIFICA

Ty N ) : L . 5y
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CERTIFICADO DE. EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S . A, ~-m- s s mmm oo m e m e o e e e o e C e e — - — oo - ——- o
NIT: 890.106.527-5.

Que segiin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn

Presidente.

Minski Gontovnik Ruben CC.***k*xk*x7 463,982
Suplente del Presidente

Minski Minski Abraham CC.**kkkkkx*802,575
Vicepresidente

Minski Gontovnik Meyer CC.**kk*k*x7 461,324
Suplente del vicepresidente

. Minski Gontqvnik Jose . CC.*k*kx*k*x8 671,834
CERTIFICA

Que seqgin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid en esta Camara de Comercio, el
12 de Febrero dé 2001 bajo el - No. 91,273 del libro respectivo,
fueron hechos los siguientes nombramientos: .

Cargo/Nombre Identificacidn
Gerente General.
Uribe Ochoa Guillermo Luis CC.***x**x70,073,754

CERTIFICA

Que segin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Gerente.
Tanaka Tatekawa Walter CC.****xx%x]6,251,923

CERTIVFICA

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

Cargo/Nombre Identificacibén

khkhkkkhkkkd O O NT I N U A *rkFxkdkkihdk
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.--=---=-~~=~~ JE R p i pu Y R L
NIT:. 890.106.527-5. - ' :

jRev1sor Fiscal Ppal: - N . <
Vargas Pertuz Ana Isabel . . o . CC.*¥***%x%32, 696,645

“CERTT F ICaA : .

Que segin Acta No. 151 del 31 de Marzo de 2009 correspondlente a
la Asamblea de Accionistas.en Barranguilla, de la sociedad: PROCAPS-
'S.A. cuya - parte .pertinente.se inscribid en esta Camara de Comercio,
€l 30 de Julio de 2009 bajo el No. 151,129 del libro respectivo,
fueron: hechos los 51gu1entes nombramientos:

Cargo/Nombre . S S identificacién
Suplente del Revisor Flscal - '

Duarte-Diaz David . . L CC.***x%x%73 115,965 -
CERT IF ICA

Que \por Escrltura Publlca No. 2 784 de] 07 de ch/bre de 2007,
otorgada en 1la Notaria 2 a. de Barranqu111a cuya parte pertlnente
-se inscribid en esta Camara . de Comerc1o el 20 de ch/bre de 2007
bajo el No.,3 492 del libro respectlvo ————————————————————————————————
'y las 1nscr1pc1ones 3.492-1,"3.493, 3 494 3.495, 3.496, 3.497, -——
3. 498“‘ 3.499,..-3.500, 3:501, .3.502,- 3.503, 3:504, 3.505, 3.506, -----
3.507, ConSta .que RUBEN MINSKI GONTOVNIK /P C. No. 7:.463.982, ------
obrando como Pres1dente v Representante Legaféde la sociedad C.T.
-NATURMEGA - S. A, ‘que. obrando ‘en su. condicion de- Presidente Y -------
Representante: Legaql de la soc1edad PROCAP3 :S.A., ~el pre51dente S
‘debidamente facultado por-. 10§ , Estatutos’ iSoc1ales y por el Maximo
Organo Social;: otorga ‘los 51gu1entes poder@s. Otorgar poder --<-----
general ampllo Y suflclente a ios doctores JOSEFINA DEL CARMEN -
MIELES~ BUELVAS-CC.No. 33‘138 497 a MARCELA ‘CARVAJALINO PAGANO * -----
~CC.No.22.579. 748 ; CRISTINA VIOLI FRANCESCHINT CC No.22.463.716, con:
{las facultades que ' se transcrlben a cont1nuac1on ‘a.- Para’ que oI
“representén” a la sociedad PROCAPS S.A;-ante todo" tlpo de et ecaooa oot
autoridades administrativas vy jurlsdlcc1onales en asuntos de +-----

naturaleza ClVll laboral comer01al penal duanera amblarla
trlbutarla, p011c1va, administrativa Yy fiseal. b.- Contestar y —————
. presentar.;’ demandas/f requerlmlentos, recursos, pedlr Yy aportar ————— =

pruebas *re01b1r 'notlflcarse, ejercer la accion de tutela ———m— e
“tramitar 1nc1dente ~de desacato, comparecer en los” ‘procesos que ————
cursen contra. la sociedad, allanarse en  nombre de. la sociedad en
los asuntos que seani necesarlos,j traHSngr de31%t1r sust1tu1r
renunciar 'y reasumir ef‘poder c.- La facultad expresa de ----------
~conciliar,: por tanto pueden. 1legar a acuerdos conciliatorios, ------

transacc1onales jpdlClales o extrajudlclales. o extrajud1C1ales
‘cualquiera. ‘que sea su cuantia, para. lo cual las apoderadas debeén
aportar la -autorizacion simple .y escrita del Representante-legal

de la‘ soc1edad d.- Podran presentar solicitudes de devolucion y/o
compénsacion de  impuestos, ventas y rentas, recibir los pagos por
Jas devoluciones vy - adelantar . todo tramite o proceso administrativo
ante 1la 'DIAN, de tal forma que en ningun momento quede sin ------- -
répresentacion 1legal’ de la soc¢iedad. PODERES ESPECIALES: a.- Se ----
confiere poder: ' especial. .amplio y sufchente a las personas que se
determlnan seguldamente, que conforman Pl grupo A y B, para, .para

kkkkkkkkt x C ON T I N U A ***kkrkkrdx




03-12024203 024802 PROCAPS S.A. No.
Barranquilla, 19 de Octubre de 2009 Hr:09:13:22 13897232

D E COMERCTIO

COMERCIO ‘b E BARRANOUILDA

DE BARRANQUILLA P2k kkkkhkhkkhkkhhhhkhhkrhdhhhkhkhkkhhhkhkhhkhdddhrdkkhhk

G:ﬁ%ﬁﬁ“ﬁ%ﬁ%ﬁa De KRk kk Ak kkhkkkhkkkhkkkhkkhkkkkkkkkkkkkk** Pag, 5

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S .A.---mm - m oo oo e o e e m o o e T e e —— e — - -
NIT: 890.106.527-5.

que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), -------
ligquidados a la tasa representativa del mercado vigente en el dia
.que se realice 1la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO ------=---=---
CC.N0.41.660.293, CARMEN ALICIA FLOREZ CC.N0o.22.434.044, IVAN ------
VILLAREAL CAMACHO CC.N0.91.201.749, CARMEN ALICIA HERRERA ----------
DIAZGRANADOS CC.N0.22.377.540, DAVID ANTONIO CHARRIS GIRALDO -------
CC.N0.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC.N0.19.300.593. b.- Se confiere poder especial -----
amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA ----------
CC.No.8.715.941, para que en nombre y representacion de PROCAPS ----
S.A., suscriban declaraciones cambiarias, aduaneras y tributarias a
P que este obligada la sociedad, en el giro normal de sus negocios y
operaciones sociales,' por tanto quedan facultados para firmarlas,
como tambien los demas documentos relacionados con ellas, ----------
notificarse, aportar y solicitar las pruebas que sean necesarias.

c.-Otorgar poder especial amplio y suficiente al senor MARLON -----
TATIS PAREDES CC.No.72.176.874 y al senor WILLIAM ALBERTO BARROS
CERRA CC.No.8.715.941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban las declaraciones, reportes y cualquier
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----

ALICIA HERRERA DIAZGRANADOS, CC.No.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.N0.16.251.923, para que en nombre y ------------
representacion de PROCAPS S.A.; endosen 1los titulos valores de la

sociedad hasta por la suma de UN MIL MILLONES DE PESOS ----------=---
(1.000.000.000.00) M.L. CUARTO: EI representante legal de la -------
sociedad PROCAPS S.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta
que la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de
las disposiciones 1legales y estatutarias.-----------=-=-----—-—---—---
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bajo el No. 3,748 del libro respectivo,--------=---------—------—=--=-=-
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
publico Poder especial Amplio y Suficiente a la doctora MILENA -----
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TREATMENT AND PREVENTION OF OBESITY WITH COX-2
INHIBITORS ALONE OR IN COMBINATION WITH WEIGHT-LOSS
AGENTS

CROSS REFERENCE TO RELATED PATEMTS AND PATENT
APPLICATIONS
[0001]  This application is related to and claims the priority benefit of
U.S. Provisional Patent Application Serial No. 60/451,885 filed March 4,
2003, which is incorporated by reference herein in its entirety.
BACKGROUND OF THE INVENTION
(1)  Field of the Invention:
[0002] The presént invention relates to the prevention and treatment of

obesity and obesity-related complications, and more particularly to the
prevention and treatment obesity and obesity-related complications with a
Cox-2 inhibitor alone or in combination with a weight-loss agent.

(2)  Description of the Related Art:

[0003] The incidence of obesity has increased dramatically throughout
the world, most notably over the last 2 decades. By the year 2000, a total
of 38.8 million American adults or 30% of the population met the
classification of obesity, defined as having a body mass index score of 30
kg/m2 or more. See Mokdad, A., et al., JAMA 286(10):1195-1200 (2001).
The deleterious consequences of obesity are considerable. Recent
estimates attribute 280,000 deaths a year in the United States to
"overnutrition," making it second only to cigarette smoking as a leading
cause of death. See The Merck Manual of Diagnosis & Therapy, Beers &
Brakow, 17" edition, Published by Merck Research Labs, Sec. 1, Chapter
5, Nutritional Disorders, Obesity (1999).

[0004] The accumulation of excess fat is a known risk factor for

developing many obesity-related complications including hypertension,
dyslipidemia, type 2 diabetes, stroke, gallbladder disease, cardiovascular
disease, osteoarihritis, hypercholesterolemia, sleep apnea, respiratory

problems, cancer, stroke and many other disorders. With regard to this
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wide range of health complications, the need to develop new and effective
strategies in controlling obesity and obesity-related complications is
becoming increasingly important.

[0005] Most attempts to treat obesity io daie, except for several types
of surgical intervention, have failed to resuli in a sustained reduction of
weight. Moreover, about 20 to 25 percent of persons who lose the weight
subsequently regain it. See Rosenbaum, et al., N. Engl. J. Med.
337(6):396-407 (1997). Pharmacotherapy treatment principles are limited
and have suffered many setbacks in recent yearsL For example, several
obesity drugs have been recalled by the FDA because of incidences of
undesirable side effects.

[0006] Currently, the only two FDA-approved anti-obesity drugs are
orlistat, a lipase inhibitor, and sibutramine, a serotonin reuptake inhibitor.
Orlistat acts by blocking the absorption of fat into the body. An unpleasant
side effect with orlistat, however, is the passage of undigested oily fat from
the body. Sibutramine is an appetite suppressant that acts by changing
the brain levels of serotonin, but in the process, also causes the elevation
of blood pressure and an increase in heart rate. Of concern is that both
orlistat and sibutramine fail to address the underlying biochemical
processes that lead to obesity.

[0007] Other appetite suppressants, such as amphetamine derivatives,
are highly addictive and have the potential for abuse. Moreover, different
subjects respond differently to weight-loss medications, and some subjects
experience more weight loss than others and keep the weight off for longer
periods. Thus, current pharmacotherapy treatments are problematic and
novel strategies or novel strategies combined with weight-loss agents are
needed for the prevention and treatment of obesity and obesity-related
disorders.

[0008]  In a general sense, obesity resulis simply from an imbalance in
energy intake and utilization. In actuality, however, obesity is a much
more complex syndrome stemming from a myriad of both environmental
and genetic determinants. Specifically, when the imbalance is a result of
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too much energy intake relative to utilization, it ultimately triggers the
biochemical process of adipogenesis, which is an increase in size and
number of adipocytes (fat cells). Adipogenesis is a two-step
developmental process by which an undifferentiated mesenchymal cell
differentiates into a pre-adipocyte cell, which then undergoes a secondary
differentiation step to become a lipid-iilled mature adipocyte.

[0002] The process of pre-adipocyte differentiation is controlled by a
cascade of transcription factors, most notably those of the peroxisome
proliferator-activated receptor (PPAR) families, which combine to regulate
each other and to control the expression of adipocyte-specific genes. One
such adipocyte-specific gene, the obese (ob) gene, was recently identified.
See Zhang, Y., et al., Nature 372:425-432 (1994). The ob gene has been
found to encode a hormone released by adipose tissue, referred to as
leptin, that plays a major role in the regulation of appetite, energy intake
and energy expenditure. See Halaas, J., et al., Science 269(5223):543-6
(1995). Injected leptin has been reported to reduce body weight and food
intake in mice through appetite suppression and by increasing the rate of
metabolism. /d.

[00010] PPARs belong to the nuclear receptor superfamily of ligand-
activated transcription factors. Once bound by a ligand, PPARs
heterodimerize with 9-cis retinoic acid receptors (RXRs) in the nucleus.
These heterodimers bind to specific peroxisome-proliferator response
elements (PPRE) in the promoter of target genes, thereby regulating
transcription and expression of these genes. Three isoforms of PPARs,
alpha, delta (also known as beta or Nuc-1), and gamma, have been
identified and differ in their tissue distribution, affinity for particular ligands,
and physiological consequences. See e.g. Corton, J.C., et al., Annu. Rev.
Pharmacol. Toxicol. 40:491-518 (2000) and Chawla, A., et al., Science
294:1866 - 1870 (2001).

[00011] PPAR-gamma is a nuclear hormone receptor expressed
predominantly in adipose tissue. Of particular imporiance, is that ligand-
dependant activation of the PPAR-gamma receptor triggers pre-adipocyte

3
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differentiation. See Forman, B., et al., Cell 83(5):803-12 (1995). One of
the ligands identified as responsible for activation of PPAR-gamma is the
naturally occurring prostaglandin, 15-deoxy-delta(12,14)-(15d)-PGJ2
(PGJ2). SeeKliewer, S., et al,, Cell 1;83(5):813-9 (1995).
Cyclooxygenase enzymes (Cox; prostaglandin synthase, EC 1.14.29.1)
are responsible for meiabolizing arachidonic acid to prostaglandin Ho,
which, in turn, serves as a precursor for the biosynthesis of several
prostaglandins, including PGJ2. See e.g. Hamberg, et al., Proc. Natl.
Acad. Sci. USA 70:899-903 (1973) and DuBois, R., et al., Carcinogenesis
19(7):49-53 (1998).

[00012] Within the adipogenesis pathway, there are many points at
which pre-adipocyte differentiation may be successfully interrupted. For
example, expression of the PPAR-gamma receptor itself may be
downregulated. Also, synthesis of the PPAR-gamma ligand, PGJ2, may
be blocked, thus preventing receptor activation. Inhibiting the synthesis of
any other transcription factor or receptor related to adipogenesis initiation
should have efficacy against obesity and obesity-related disorders.
Moreover, obesity has been implicated on at least one occasion as a
disorder that arises as a low-grade systemic inflammatory disease. See
Das, U., et al., Nutrition 17:953-66 (2001). Thus, anti-inflammatory
compounds may also slow or inhibit pre-adipocyte differentiation.
However, successful treatment of obesity via interruption of the
adipogenesis pathway with pharmaceutically acceptable medicaments is
currently lacking.

[00013] Historically, physicians have treated inflammation-related
disorders with a regimen of nonsteroidal anti-inflammatory drugs
(NSAIDs), such as, for example, aspirin and ibuprofen. Undesirably,
however, some NSAIDs are known to cause gastrointestinal (Gl) bleeding
or uicers in patients undergoing consistent long term regimens of NSAID
therapy.

[00074] A reduction of unwanted side effects of common NSAIDs was

made possible by the discovery that two cyclooxygenases are involved in
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the transformation of arachidonic acid as the first step in the prostaglandin
synthesis pathway. These enzymes exist in two forms and have been
termed cyclooxygenase-1 (Cox-1) and cyclooxygenase-2 (Cox-2). See
Needleman, P., ef al., J. Rheumatol. 24, Suppl.49:6-8 (1997) and Fu, J., ei
al., J. Biol. Chem. 265(28):16737-40 (1290).

[00015] Cox-1 is a constitutive enzyme responsible for the biosynthesis
of prostaglandins in the gastric mucosa and in the kidney. Cox-2 is an
enzyme that is produced by an inducible gene that is responsible for the
biosynthesis of prostaglandins in inflammatory cells. Inflammation causes
the induction of Cox-2, leading to the release of prostanoids (prostaglandin
E2), which sensitize peripheral nociceptor terminals and produce localized
pain hypersensitivity, inflammation, and oedema. See e.g. Samad, T. A.
et al., Nature 410(6827):471-5 (2001). Many common NSAIDs are now
known to be inhibitors of both Cox-1 and Cox-2. Accordingly, when
administered in sufficiently high levels, these NSAIDs not only alleviate the
inflammatory consequences of Cox-2 activity, but also inhibit the beneficial
gastric maintenance activities of Cox-1.

[00016] Research into the area of arachidonic acid metabolism has
resulted in the discovery of compounds that specifically inhibit the Cox-2
enzyme to a greater extent than the activity of Cox-1. The Cox-2 selective
inhibitors are believed to offer advantages that include the capacity to
prevent or reduce inflammation while avoiding harmful side effects
associated with the inhibition of Cdx—1. Thus, Cox-2 selective inhibitors
have shown great promise for use in therapies -- especially in therapies
that require maintenance administration, such as for pain and inflammation
control.

[00017] While the effects of Cox-2 inhibitors on inflammation and
inflammation-related disorders have been relatively widely recognized, the
effects of Cox-2 inhibitors on obesity have not been as widely reporied. In
fact, it has been repoited in at least one instance that Cox-2 inhibitors may
aciually interfere with successiul suppression of pre-adipocyte differention.
See Yokota, T., et al.,, J. Clin. Invest. 109(10):1303-10 (2002).
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[00018] Despite the recent advances that have been made in
understanding the causes for obesity, it remains a largely intractable
disorder. It would be useful, therefore, to provide efficacious methods and
compositions for the pravention, treatment and amelioration of chesity and
obesity-related complications.

SUMNARY OF THE INVENTION

[00019] Briefly, therefore, the present invention is directed o a novel

method of preventing and freating obesity and obesity-relaied
complications in a subject comprising administering to the subject a Cox-2
inhibitor.

[00020] The present invention is also directed to a method of preventing
and treating obesity and obesity-related complications in a subject
comprising administering to the subject a Cox-2 inhibitor and one or more
weight-loss agents.

[00021] The present invention is also directed to a novel therapeutic
composition comprising at least one Cox-2 inhibitor and one or more
weight-loss agents.

[00022] The present invention is also directed to a novel method of

modulating adipogenesis in a subject comprising administering to the

- subject a Cox-2 inhibitor alone or in combination with one or more weight-

loss agents.

[00023] The present invention is also directed to a pharmaceutical
composition comprising a Cox-2 inhibitor, a weight-loss agent, and a
pharmaceutically acceptable carrier.

[00024] The present invention is also directed to a novel kit comprising
one dosage form comprising a Cox-2 inhibitor and a second dosage form
comprising a weighi-loss agent.

[00025] Among the several advantages found to be achieved by the
present invention, therefore, may be noted the provision of improved
{reatment methods and compositions for abesity, the provision of such
improved methods and compositions comprising Cox-2 inhibitors alone or

in combination with one or more weight-loss agents that are useful for
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ameliorating, treating and preventing obesity and obesity-related
complications.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00026] In accordznce with the present invention, it has been discovered

that obesity and obesity-relaied complications may be treaied, prevenied,
and ameliorated in a subject by administering to the subjeci a Cox-2
inhibitor alone or in combination with one or more weight-loss agents.
[00027] For purposes of the present invention, the novel monotherapy or
combination therapy comprising at least one Cox-2 inhibitor alone or in
combination with at least one weight-loss agent is also useful for the
purpose of preventing and treating obesity and obesity-related
complications in a subject that is in need of such prevention and treatment.
[00028] Thus, the monotherapy or combination therapy of the present
invention would be useful, for example, to cause weight loss in an
overweight or obese subject or in any subject who desires to lose weight,
to reduce the death rate or the number of hospitalizations, or to prevent or
retard, in subjects, the development of complications associated with
being overweight or obese, such as, for example, diabetes, cardiovascular
diseases, hypertension, hypercholesteremia, and stroke, which eventually
arise from being chronically overweight or obese.

[00029] The administration of a Cox-2 inhibitor for the prevention and
treatment of obesity and obesity-relaied complications is unexpectedly an
effective treatment therapy. Such administration is effective for improving
the symptoms of obesity and obesity-related complications without the
disadvantages of current treatments.

[00030] Furthermore, the administration of a Cox-2 inhibitor in
combination with a weight-loss agent for the prevention or treatment of
obesity or obesity-related complications is an effective treatment for
obesity or obesity-related complications, and in preferred embodiments, is
superior o the use of either agent alone. For example, the combination
therapy is effective for lowering the dosages of weight-loss agents that are

normally prescribed as a monotherapy. The administration of lower
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dosages of weight-loss treatment agents provides a reduction in side
effects corresponding to such agents. Moreover, in preferred
embodiments, the cornbination therapy demonstrates a synergistic efficacy
for treating and preventing obesity and obesity-related complications that
is greaier than what would be expecied from simply combining the two
therapies.

[00031] As used herein, the term “obesity” is defined as having a high
amount of body fat or adipose fissue in relation to lean body mass.
Obesity may arise in a subject via several determinants including
environmental, physiological, and genetic determinants. See The Merck
Manual of Diagnosis & Therapy, Beers & Brakow, 177 edition, Published
by Merck Research Labs, Sec. 1, Chapter 5, Nutritional Disorders, Obesity
(1999). For the present invention, however, the term “obesity” is meant to
include any fat or weight in a subject who desires to lose such weight or
fat. Thus, reference to the “treatment or prevention of obesity”
encompasses any subject who desires to reduce their body weight or
reduce adipose (fat) tissue mass.

[00032] Accordingty, the methods and compositions of the present
invention encompass the treatment or prevention of obesity by causing the
loss of weight {(waighi-loss) in a subject who desires or requires weight-
loss. The amount of body fat (or adiposity) includes concern for both the
distribution of fat throughout the body and the size of the adipose tissue
deposits.

[00033} For example, professional athleles may, on occasion, need to
lose additional weight even though thair weights would have been
considered ideal or normal before following the methods of the present
invention or taking the compositions taught herein. Therefore, the present
invention encompasses a subject who simply desires to lose weight and is
not necessarily sulfering from obesity of being overweight or suffering from
a weidht-related disorder, The pregent invantion’s methods and
compositions encompass such weight-loss in those individuals through the

‘treatment or prevention of obesity.”
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[00034] As used herein, the term “overweight” refers to increased body
weight in relation to heigi‘;lt, when compared to a desirable weight.

However, overweight ma\/ or may not be due to increases,in body fat. It

may nl%a be du» to an increase in lean ruscle. For example professional

athleies m.w be very lean dﬂd-l’l’lLiSl"U|8I' with very little bodv fat,'yet they

may. weroh more than others of the same height. While 1he=«y rnay quahfy

aé oveaweluht” duemiheu larqe mus cle mass, ﬂ*rey are n01 necessanly

: A
o '_"O\’eii\.f‘fﬂl " HOWﬁVﬂI the present lnvenhon encompasse% melhod= and

compocmons that provnde weight loss toa subject that desires weight loss
regardless &f whether they are overly fat, overweight, or obese:

[00035] As used herein, the term “obesity-related complication” refers to
any condition where the accumulation of excess fat is a risk factor for
developing health complications. Over time, weight loss in obese
individuals may reduce a number of health risks. Studies looking at the
effects of weight-loss medication treatment on obesity-related health risks
have found that some agents lower blood pressure, blood cholesterol, and
triglycerides (fats) and decrease insulin resistance (the body's inability to
use blood sugar) via & reduction in weight.

[00036] For purposes of the present invention, obesity-related
complications include, but are not limited to, hypertension, dyslipidemia,
type 2 diabetes, stroke, gallbladder disease, cardiovascular disease,
osteoarthritis, rheumatoid arthritis, hypercholesterolemia, stable angina,
unstable angina, aitherosclerosis, sleep apnea, respiratory problems,
cancar, stroke and many other disorders. Thus, the reduction of excess

fat '")y the methods and compositions of the present invention also helps to

-'preve‘m o’n tr,« treat dnv “health compllca’uon ansmq frorn the condltlon of

‘ ‘havzm; the exce S fat

[QOQJJ’ j /-\ crm‘lznoiy, the me*hodb and Composmons of ihe present

»'1nve1\imn|he:ai or pxevum oh esulv mlaibd health comphcatlons In ammals-

- ancl mbdfl oiqam s, dief -nducmd we’xgl it los or Inw oalonc dleis have
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extended lifespan. Therefore, the treatments described herein provide a
healthier, more productive and longer lifespan for both animals and
humans.

[00032] The compositions and methods of the present invention also
encompass the post surgical raintenance of weight loss, from liposuction
or more direct surgical resection of adipose in that adipose differentiation
is inhibited and thus, the accumulaiion of new fat/adipose mass will be

reduced allowing for reduced numbers of repeat procedures and

complications arising therefrom.

[00029] In the present invention, a Cox-2 inhibitor alone or in
combination with a weight-loss agent is administered to a éubject
according to standard routes of drug delivery that are well known to one of
ordinary skill in the art. The particular route and dosage of the Cox-2
inhibitor alone or in combination with the weight-loss agent depends upon
the nasds of the subject being treated, the type of treatment, the efficacy
of the compound and the degree of obesity severity in the subject.
[00040] It is preferred that the amount of a Cox-2 inhibitor that is
administered to a subject comprises an effective amount of a Cox-2
inhibitor. It is further preferred that the amount of a Cox-2 inhibitor and the
amount of a weight-loss agent together comprise an effective amount of
the combination of the two treatment agents. Still further preferred is that
the amount of the monotherany with the Cox-2 inhibitor comprises a
therapeutically amount of the Cox-2 inhibitor. Further preferred is that the
amount of the co-therapy with the Cox-2 inhibitor and weight-loss agent
comurise a therapeutically effective amount of the co-therapy.

[00041] As used herein, an "effective amount" means the dose or
amount to be administerad to a subject and the frequency of
administration to the subjext, which is readily determined by one having
ordinary skill in the axt, by ihe use of known techniques and by observing
results obiained under analegous circumstances.

[0004°]  In determining the effective amount or dose, a number of factors

are considered hy the attending diagnostician, including, but not limited to,
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the poiency and duration of action of the compounds used, the nature and
severity of the illness to be treated, as well as the sex, age, weight,
general heaith and individual responsiveness of the patient to be treated,
and other relevant circurnsiances.

[00043]  As vsad herein, the terms "therapeutically effective” are
intended to qualify the amouni of an ageni for use in therapy which will
achies the gosl of prevanting, or improvement in the severity of, the
disorder being treated, while avoiding adverse side effects typically
associated with alizmative therapies. An obesity éymptom or an obesity-
related complication symptom is considered ameliorated or improved if
any hznefit is achieved, no matter how slight. For example, any reduction
in the weight of a subject wauld be considered an ameliorated symptom.
Likewise, any alteration of the normal process of adipogenesis would be
considered amelioration of an obesity symptom. Furthermore, any
reduction in symotom severity of an obesity-related complication is
considered an ameliorated symptom. An obesity-rélated complication,
such as hypertansion, is considered ameliorated, if after administration of
the compositions and methods of the present invention, a reduction in
biood pressture is found.

[00044] As used herein, the terms "prophylactically effective” refer to an
amount of a Cox-2 inhibitor alone or in combination with a weight-loss
agent that causes a dacrease in the frequency of incidence of obesity or
an obesity-related complication. The term "prophylactic” refers to the
prevention of abastty or an obesity-related complication, whereas the term
"tharaneutic' refers to the effective treatment of an existing disorder such
as ovesity or an ohasity-related complication.

[00045]  As usad herein, the phrases "combination therapy", "co-
admiristration®, “co-administering”, “administration with”, “administering”,
“compination”, or "co-therany”, when referring to use of a Cox-2 inhibitor in
combnation with a weight-loss agent, are intended 10 embrace
admiristration of 2ach agent in a sequeniial manner in a regimen that will

provide benaficial effects of the drug combination, and is intended as well
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to emkrace co-adminisiration of these agents in a substantially
simuitanecus mannsr. Thus, the Cox-2 inhibitor and weight-loss agent
may be administersd in one therapeutic dosage form, such as in a single
capsule, tablei, or injeciion, or in two separate therapeutic dosage forms,
such as in reparaie capsulas, lablets, or injections.

[0005T  Sequantial adminstration of such ireatments encompasses both
relatively short ard relatively long periods between the administration of
each of the two drugs of the present method. However, for purposes of
the: prasent invention, the second drug is administered while the first drug
is stilt vavint an efficacious effect on the subject. Thus, the present
invatition takes advaritage of the fact that the simultaneous presence of
the combinetion of a Gox-2 inhibitor and a weight-loss agent in a subject
has a greater effizacy than the administration of either agent alone.
[00047] Preferably, the second of the two drugs is to be given to the
subject within the therapeutic response time of the first drug to be

adm ristererl. For example, the present invention encompasses
admimstration of & Cox-2 inhibitor to the subject and the later
adrinistration of a welghi-loss agent, as long as the weight-loss agent is
admirizter=cl to the subject while the Cox-2 inhibitor is still present in the
subject af a leval, which in combination with the level of the weight-loss
agent is theiapoutically effective, and vice versa.

[0OUART  As usad harsin, the terms “therapeutic response time” mean the
dural’ca of ame that 2 compound is present within a subject's body at
theranautic concantrations.

[00045]  As weed herein, tha term “monotherapy” is intended to embrace
administiatic o of a Cox-? inhibitor to a subject suffering from an obesity or
obesiy releiad conrlication ae a single therapautic treatment without an
additi=nal therz nectio reatrment comprising a weight-loss agent. However,
the Cov-2 inhihitor raay stel e adminisiered in mulliple dosage forms.
This ine Cas-i inhinitar may be adminisiered in one therapeutic dosage

form uch 23 in 2 dinle cansule, tablat, or injection, or in two separate
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therapeutic dosage forms, such as in separate capsules, tablets, or
injections.,

[00058] Az used herein, the lerme "treating” or "to treat,” mean to
allevizie syrpioms, «fiminase the causaticn sither on a ismporary or
permsnent aagis, or o revent or slow the appsarance of symptorns. The
term "treatiment’ includes & viation, elimination of causation of obesity
assceiated with. bui not limited to, any of the diseases or disorders
deeoribnd boaraip,

(NERT Tha vrasa-itinvention is elsc directad to a novel method of
treating or preventing obesiiv and obesity-ialated complications in a
subdect comoris ng & dministaring to the subject a Cox-2 inhibitor and one
or maore weithi-loss agents

[00D52)  Without being beund by this or any other theory, it is believed
that & “herapy comprising a Cox-2 inhibitor is efficacious for impairing the

process
an niesity-related sommlestion  Obesity is a known factor or contributor to

5 of adipoyanesis, thus preventing or treating obesity and thereby

gereraized miiammatory staies and proinfiammatory cytokines are
prodicod that sffect gereral health and may predispose toward or
exacehate other ceuses of inflammaiion in the body. As Cox-2 inhibitors
are afrective ani-inflanmetary agents, the administration of these agents
have baneficial effects in the obese population directly from their anti-
inflarar alor rocetios.

[OCOEST Mareaver, in oreisred embodiments, the combination of a Cox-
2 intvk tor ard ¢ weight-logs ajent provide synergistic effects, which
rect.co the sympren, ssscoiated with obssity and obesity-related
comprication s Lo & graztor eent than either one alone. The term
‘syncre stic” ref ws 1: e combination of & Cox-2 innibitor and a weight-
loss ¢ b e g coriived tarany having an efficac ey for the prevention
and e imeat o okesty ihar g greater thar what would be expected on
the nozis o e rindid Jood (diants

OO0t Tr s mapepishis efizoiy of prafered ermpodiments of the present

NVt s corm dinets ) L ey epeompass additional unexpected
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achvi 2035 o tan sreatmen and preventicn of obesity. Such additional
ach & ages el puearn not limited o, lowering the required dose of
welghi-loss agonts, red scinyg ihe side-effecis of weight-loss agents, and
readering rose aosnts e iolerable o subjects in need of obesity
therop,

[@o0shE 2 o e monoth srapy and corbination therapy of the present
et ot vavie e ho featmant of obesitv-related complications, which

arige nelirectly from batg oheze, by reating the underlying obesity itself.

Fo agurple, if an ebase subject is suffering from obesity-related

comnbaaticis, suh as disnetes and hyperiension, the treatment of the
urcedving ¢ hasity ~v the 1 ethods and compositions of the present

i E g s G fapen e the syraptoms of the associated
comnbeatio

[OGEEE] 1 one et odimant, the present invention provides a method of
preveting obesiy, ard obesityralated complications in a subject
cenprising acinistering to the subject a Cox-2 inhibitor alone or in
camhivaticr with awzihi-nss agent.,

[O0G0s7]  As used horein he terms "o prevent”, “preventing”, or
“prevention rafar to any red ction, no roatter how slight, of a subject's
practepositin o risi for devalening obesity and/or an obesity-related
compliaation, ~or roposas of prevention, the subject is any subject, and
pref < sn'y g s el e isoat rsk for, or ¢ pradisposed to, developing
obvisir zndm v ohiE e i complication

[O00 32 bsasaed ramin o subject that is “oredisposed to developing
obwer e @naon, s Cossity wlated complication” or "at risk for developing
ok e araror ar obasiner:ated complication,” beth of which are used
inear b anocab v sing peludes any subieet with an incrsased chance for
de @ anian abenly sodo ae o abegiverelaied Cr;»n‘u':»!ication. The subject
mes s e duo o conetie vranisposit o, diet sedentary lifesiyle, age,
et i W oranie csusng ogents ardibe like, The subject may be at
fisk Mz e csvescionioal Bobara sunh a5 anaioming” and biochemical

abpvr i @ tepaiy  evvor e dissases or disorders. For example,

i
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the 5.2t e e ab aslod te 1o such phys ological factors as excessively
hict fooeds o coinonenses Tha subject may also be at risk for re-
deve vadly oty dorirg e slepse of such a disorder.

[OG035, o ore:

and ooty sleted complicaiions in a subject comprising

spynoairnes, the presen invention provides a method of

treziing chasty
ad b igia ol suliact @ D2 inh brdor alone crin cornbination with

v e s any
[0 A ne e Lesel, b denms Hreall g, Mreaiment”, “treated”, or "to
tres 0 e b oslaviete chesily ayreptoms, eliminste the causation either
on v Eminnary e gy epa T leeis, or o attar or slow the appearance of
obweby syt oy cyoean pron wersening  The term "treatment” includes
allas o o cne e b cadsacion of obesity, including any of the
obe s gl ot oo ol veticr s daznsibod haein,

[06%1 A corrmoreat rd e present inventon is 2 Cox-2 inhibitor.

[00%75,0 Iraioter s of e ojcleoxygenass pathway in the metabolism of
arachivenic sce may nn i eazyme acthvily through a vadety of

M -, v o ngle, ths Cox 2 inhibitors used in the

metr 1e des ek owan ey binck ik s @azeime activity directly by

birew 3 gt ibe sol et e ol of 1 er aama, inopreferred embodiments, the
use oo T ae s v b e s higrgy e dvanfageotis in that it

i s de et o neeers that cae occur wath non-selective non-
ster e e e e pogs IVEALDS), especizlly where prolonged
trec bz @t

[O07358] vas e leaygenes el nnibiter”, or “Cox-2 inhibitor”,

W Gl o e i archy coeatdy nooin, ambrace n‘:ompmmds, which
il me Sor e 2oome g of the dagree of inhibition of the Cox-
Far o e o ok e e e o s sentanle salts of those

cov e T Mo upiec@a oy e oresent invantion, a compound is

ceoowert U e s e e s 00 wvhether the compound inhibits

ths frol oy e Hesssr gzgres han the Cox-1

W
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[OOCad] v oqe ey hodiment of 'ne oresaat invention, it is preferred that
tha oDy mdion comien anis a noa-starnical anti-inflammatory drug
(M s avefeoed rmatanal s that can serve as the Cox-2
N o7 e aee gy fve nilen inclkde non-gtaroidal anti-inflammatory
drogcomponr g pharenzoticaly eecepiable £alt thereof, or a pure (-)

OF 0 e s e e theeaed.

[QUCHET F e nder 08 D sorpoouies that are uselul in the present

e o e s easiee b 2oyl eatingic ecid, € lolofenac,

abiric o't woaroperora peporyady, benexaprofen, bucloxic acid,
Cer y bzt ety e o drsaicytads, clidanen, ofapinac, dapsone,
dic.casnne alhelead, desdesay srodslan, fnnoprefen, fenbufan,

fers e foctiara deostnine Aufenisal, flurbiprofen, (n)-flurbiprofen,
(s1-f e 2 feiatence, sorazone, hehamic acid, fluprofen, ibufenac,
ibug-et e rde naecn Disomethacie, nooprofen, isoxepac, isoxicam,
keto g st e Dirprolen pirovicasn, mislodcarn, mefenamic,
mede o col vasaisnene acin e elolan, nahumetene, naproxen,
it e e e ovvpl e outazore, phenylbutazone,
pecondlee areyesiteg prediametacia pinrotar pirprofen,

pracny orea ookt neieviate soavdca, suprofen, sulindac,
tera. i ole eeaid ioninac, te eorofen, wlfenamic acid, tolmetin,
Zicw e i Trrtecioa 3k 24luo o a- el 1 -biphenyl]-4-acetic acid, i
4-17 e v e

00200 F o v e ol compounds incude ibuprofen,

na " . N

@A Retoea s s fennpro € 1 taprofanic asid, suprofen,
etaer oo e sv e slae, pdproan, o peotern, salieylic acid, and
flurei o deny

[00v 7 v oo w0 rb o damert, s Cocd inhinlter is a Cox-2

Se. i e N Tny T aalse e inhibi or" emibraces

GOl b v e Lokt U C e 2 e e ovar the Cox-1
ero o ans o oo raar et ey ageentebile salts and prodrugs

of = rarae
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[Comataer s 0 e etivity of sl e inkibitor varies depending:
Upe o e e i tha e s pen rened and on the inhibitors
b satn sy e s puiange s of this spacification, the

“a i

et onbo e T e e T ean fe ey

2 3 patio of the in vitro or
iy e bl il je ok Tsiar oy of Cose, cli-ides by th2 1Cse value for

re o e el Con ™ 0 T 2 ). A Dok 2 selactive inhibitor is

ancoo T aart ey e o O T e Cone [ s greater than
Ty e o e s cadic s rearar than 2, nore preferably
gre s oyt rsaably goseier thar 10, st meore preferably

arer thar 100,

arabiy et oy

gresv bar Fooandimore e

[OC0Es] Antgad anein b tapy “00507 mlers to he concentration of a

e nhvoiven of cyclooxygenase

COorn e b e e L ppno e

ac:.th it G g s e antive iniibitos of the oresent invention have

arce YN s b ot et b, o prafsired of less than about
Lot oo e e o Jes thon ohar 0.8 1ML

057 vhef e Do 2 wleative filidcrs have 1 Cox-1 1Gsq of greater

thiomva s W s e pentersoly o0 geate than 20 oM. Such

proce s sl sy e et e ke tity o educe the incidence of

CGirv - LT e b el wffentn

J

[Ouett  Ater ey S e e s mope o Tha resent invention are
cormras b racb s vinenge of O i salactive Inhibitors As used
hern - nrebe e s laeie fnoitiiore, the tanm “prodrug” refers
tom o wechin s e an e cosneeited into an acive Cox-2

S@IE LT et b v ey siipie of aesl processes within the
Do ot s e ol o1y e ug for a Bowe2 selective

inbla s gt eyt e therene ey oftsctive arodrug of the
tricy oo s b yntdees b A0 exampls of a ;Drefefl'ed
Covrovales 7y e s Cserrevio, meass of prodrugs
oft/r 1y L e R e e § i ROE,

[0 - e sl il o Re cosse i e dion can be, for

@xi, UM o et e P iyt ea Ty Boemgla B (CAS
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“alkenyl" refers to an unsaturated, acyclic hydrocarbon radical, linear or
branched, in so much as it contains at least one double bond. Unless
otherwise noted, such radicals preferably contain from 2 to about & carbon
atoms, preferably from 2 to about 4 carbon atoms, more preferably from 2
{6 about 3 carbon atoms. The alkenyl radicals may be opiionally
gubstituted with groups as defined below. Examples of suitable alienyd
radicals include propeny!, 2-chioropropylenyl, buten-1yl, iscbutenyl,
penten-1yl, 2-methylbuten-1-yl, 3-methylbuten-1-yl, hexen-1-yl, 3-
Rydroxyhexen-1-yl, hepten-1-yl, octen-1-yl, and the like. The term
"alkynyl" refers to an unsaturated, acyclic hydrocarbon radical, linear or
brariched, in so much s it contains one or more triple bonds, such
radicals preferably containing 2 to about 6 carbon atoms, more prefermaibly
ffom 2 to about 3 carbon atoms. The alkynyl radicals may 'be optionally
gubstituted with groups as destiibed below. Examples of suitdble allkymyl
radicals include ethynyl, proynyl, hydroxypropynyl, butyn-1-=yl, (buitym-2-yil,
pentyn-1-=yl, pentyn-2-yl, 4-'m"et7h'(‘a‘xyp'e'htynr-32-‘yl‘, Bimethylbutym-1-yl, eyl
14y, hexyn=2-yl, hexyn-3-yl, 3,3-difiiethylbutyn- -yl radivals, and the like.
[00076] The term "oxo" means a single double-bonded oxygen.

[B0077] The terms "hydrido", "-H", of "hydrogen", dentte a Single
Rydrogen atom (H). This hydrido radical may be attached, for exarmipis, 1
aih axygén atorn o forn a hydroxyl radical, of two hydiido ratlivels mey e
alttached to a ‘carbon dtoin to form a methylene (-CH, ) radical.

[00078] The tetm "halo" means halogens such as fluorine, cHlorine, amd

Brormine or iodine atoms. The terin "haloalkyl" embraces radicals wireim

Ry onie or oré of the alkyl cafbon-ator's is‘substituted with traloags
defined above. ‘Spécifically etbraced are ohdhialoalkyl, ditidloaliky), ad
Pdlyhaloalkyl radicals. A foriohalodlkyltadical, for onetexartiple, My
ave a:bromo, childro, or-a flusrd atorn Wwithin therradical. [Difdlorredicts
fhay havee two or'miore df the saimelhalo atorms or-a‘combingtioncdf "
Qitieremtihalo radicals ‘and polyhaloalkylradicalsimay-have mmioreithanive
&f the same halo afomis or a corhbination:of different aforiadicals.
llikewise, the term “halo”, whgh it is appehdedto‘aikenyl, :alkynyl, ko,

19
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aryl, cycloalkyl, heteroalkyl, heteroaryl, and the like, includes rradicals
having mono-, di-, or tri-, halo substitution on one or more of the atoms of
the radical.

[00072] The ierm "hydroxyalkyl" embraces linear or branched alkyl
radicals having one to about ten carbon atoms any one of which may be
gubstituted with one or more hydroxyl radicals.

[00030] The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched
oxy-containing radicals each having alkyl portions of ohe to about ten
carbon atoms, such as methoxy radical. The term "alkoxyalky!" also
embraces alkyl radicals having two or more alkoxy radicals attached to the
alkyl radical, that is, to form monoalkoxyalkyl and diaikoxyalkyl radicals.
The "alkoxy" or "alkoxyalkyl" radicals may be further substituted with ene
or more halo atoms, such as fluoro, chloro, ot bromo, to provide
"haloalkoxy" or "haloalkoxyalkyl" radicals. Examples of "alkoxy" radicals
include methoxy, butoxy, and trifluoromethoxy. Terms such as
"alkoxy(halo)alkyl", indicate a molecule having a terminal alkoxy that I
bound to an alkyl, which is bonded to the parent molecule, while tfie alkyl
also has a substituent halo group in a non-terminal location. In éthéer
words, both the alkoxy and the halo group are substituerits of the alky!
cliain.

[00081] The term "aryl", alone or in combination, means & cartocyslis
aromatic system containing one, two, or three rings wherein such rings
miay be attached together in a pendent manner ot may be fused. The term
"aryl"” embraces aromatic radicals such as phenyl, naphthyl,
tetrahydronapthyl, indane, and biphenyl.

[i30082] The term "heterocyclyl" means & saturated or unsaturated
miono- or multi-ring carbocycle wherein one or more carbori ators i
replaced by N, S, P, or O. This iricludes, for example, structurés such as:

20
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where Z, Z', 72, or Z*is C, S, P, O, or N, with the proviso thai one
of Z, Z', 7%, or Z%is other than carbon, but is not O or S when attached to
another Z atom by a double bond or when attached to another O or S
atom. Furthermore, the aptional substituents are understood to be
attached to Z, Z', Z2, or Z° only when each is C. The term “heterocycle®
also includes fully saturated ring structures, such as piperazinyl, dioxanyl,
tetrahydrofuranyl, oxiranyl, aziridinyl, morpholinyl, pyrrolidinyl, piperidinyl,
thiazolidinyl, and others. The term "heteroaryl" embraces unsaturated
heterocyclic radicals. Examples of unsaturated heterocyclic radicals, also
termed "heteroaryl® radicals include thienyl, pyrryl, furyl, pyridyl, pyrimidyl,
pyrazinyl, pyrazolyl, oxazolyl, isoxazolyl, imidazolyl, thiazolyl, pyranyl, and
tetrazolyl. The term also embraces radicals where heterocyclic radicals are
fused with aryl radicals. Examples of such fused bicyclic radicals include
benzofuran, benzothiophene, and the like. The terms aryl or heteroaryl, as

appropriate, include the following structures:

where:

when n=1, m=1 and As-Ag are each CR” or N, Ag and Ay are
carbon; |

when n=0, or 1, and m=0, or 1, one: of Ag-A4 and/or As-Az is

optionally S, O, or NR*, and other ring members are CR* or N, with the
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proviso that oxygen cannot be adjacent to sulfur in a ring. As and Aypare
garbon;

when n is greater than or equal fo O, and m is greater than or egual
{0 0, 1 or more sets of 2 or more adjacent atoms A-Aqp are sp3 Q, 5, mlﬁ{,
CR*RY, or C=(O or S), with the proviso that oxygen and sulfur cannet be
adjacent. The remaining A1-Ag are CR* or N, and Ag and Axo are cailben

when n is greater than or equal to 0, and m greater than or squal te
0, atoms separated by 2 atoms (i.e., A; and Ag) are Sp3 O, S, NR®, ORRY,
and remaining A-Ag are independently CR* or N, and As and Ay 218
carbon.
[00083] The term "sulfony!", whether used alone or linked o other tenms
such as alkylsulfonyl, denotes respectively divalent radicals ~SQp~.
“Alkylsulfonyl", embraces alkyl radicals attached to a sulfony! radieal,
where alkyl is defined as above. The term tarylsulfonyl" embrages @ygﬁm\){l
radicals substituted with an aryl radical. Theterms "sulfamyl”or
"sulfonamidy!", whether alone or.used with terms such as™N-
allkylsulfamyt”, "N-arylsulfamyl", "N,N-dialkyisulfamyl" and " N-alkyl-
arylsulfamyl", denotes a sulfonylradical substituted with an amine ragics|,
forming a sulfonamide (<SO2-NHy), which may also be termed:an
"aminosulfonyl’. The terms "N-alkylsulfamyl".and N,N-dialkylsuifasmyt”
dienote sulfamyl radicals substituted, respectively, with one alkyliradical, &
cycloalkyl ring, or two alky! radicals. The terms " N-arylsulfamy!” angd -
alkyl-N-arylsulfamyl" denote suifamyi radicals substituted, respegctivaly,
with one aryi radical, and one alkyl and one aryl:radical.
[00084] The terms "carboxy" or "carboxyl", whether used :aloneorwiith
@ther terms, such as "carboxyalkyl", dendtes-~CO»-H. Theiterm
“carboxyalkyl" embracesiradicals having a carboxyradical as.definet
zibove, attached to an-alkyl radical. The-term "catbonyl”,.whethen usefi
alone or with other terms, such-as 'alkylcarbonyl", denotes-—((C=Q)--.
The ierm “alkylcarbonyl" embrages:radicals'having a-carbonylrradical
ssubstituted with an alkyl'radical. An example:of.an’ *alkylcarbony!"rratiied!
iis'CHz —(CO) —. The term “alkylcarbonylalkyl™ denotes an.alkylragical
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substituted with an "alkylcarbonyl” radical. The term "alkoxycatbonyl"

. means a radical containing an alkoxy radical, as defined above, attadhed!

via an oxygen atom to a carbonyl (C=0) radical. Examples of such
"allkoxycarbonyl" radicals include (CHg)s-C-0-C=0) —and — (0=)C~ OTHp.
The term "alkoxycarbonylalkyl' embracss radicals having "alioxycaibamyl”,
as defined above substituted fo an alky! radical. Examples of such
"allkoxycarbonylalkyl" radicals include (CH3)sC-OC(=0)-(CHz)2 —and —
(CHz)2 (-O)COCH;. The terms "amido”, or "carbamyl’, when used alone
or with other terms such as "amidoalkyl’, "N-monoalkylamido”, "N-
monoarylamido”, "N,N-dialkylamido", "N-aiky!-N-arylamido”, "N-aikyl-N-
hydroxyamido” and "N-alkyl-N-hydroxyamidoalkyl", embraces a carbonyl
radical substituted with an amino radical. The terms "N-alkylamido” and
“N,N-dialkylamido" denote amido groups which have been substituted with
one alkylradical and with two alkyt radicals, respectively. The terms "N-
monoarylamido" and "N-alkyl-N-arylamido" denote amido radicals
substituted, respectively, with one aryl radical, and one alkyl and one aryl
radical. The term "N-alkyl-N-hydroxyamido" embraces amido radicals
substituted with a hydroxyl radical and with an alkyl radical. The term "N-
alkyl-N-hydroxyamidoalkyl" embraces alkylradicals substituted with an N-
alkyl-N-hydroxyamido radical. The term "amidoalkyl" embraces alkyl
radicals substituted with amido radicals. The term "aminoalkyl" embraces
alkyl radicals substituted with amino radicals. The term "alkylaminoalkyl"
embraces aminoalkyl radicals having the nitrogen atom substituted with an
alkyl radical. The term "amidino” denotes an ~C(-NH)~NH; radical. The
ferm "cyanoamidin” denotes an ~C(~N-CN) ~NH; radical. The term
"heterocycloalkyl” embraces heterocyclic-substituted alky! radicals such as
pyridylmethyl and thienylmethyl.

[00085] The terms "aralkyl’, or "arylalkyl" embrace aryl-substituted alkyl
radicals such as benzyl, diphenyimethyl, triphenylmethyl, phenethyl, and
diphenethyl. The terns benzyl and phenylmethyl are interchangeable.
The term "cycloalkyl” embraces radicals having three 1o ten carbon atoms,
Such as cyclopropy! cyclobutyl, cyclopentyl, cyclohexyl, arid cyclohisptyl,
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Fhe term "cycloalkenyl" embraces unsaturated radicals having ihree to tem
garbon atoms, such as cylopropenyl, cyclebutenyl, cyclopentenyl,
@yclohexenyl, and cycloheptenyl. ‘

[p00&8] The term "alkylthio” embraces radicals containing a linear @r
hranched alkyl radical, of one io ten carhon atoms, atiached io @ divaliant
gulfur atom. An example of "alkylihio" is methylihio, (CiHs —S~). The temm
Halkylsulfinyl" embraces radicals containing a linear or branched alkyl
radical, of one to ten carbon atoms, atiached fo a divalent —S(—O) — atom.
The terms "N-alkylamino” and "N, N-dialkylamino" denote amino groups
which have been substituted with one alkyl radical and with two atkyl
radicals, respectively.

[00087] The term "acyl’, whether used alone, or within a term such as
*acylamino", denotes a radical provided by the residue after removal of
hydroxyl from an organic acid. The term "acylamino" embraces an amino
radical substituted with an acyl group. An examples of an "acylamino”
radical is acetylamino (CH3-C(=0) ~NH--).

f00088] In the naming of substituent groups for general chemical
gtructures, the naming of the chemical components of the group is typically
from the terminal group-toward the parent compound unless otherwise
moted, as discussed below. In other words, the outermost chemical
structure is named first, followed by the next structure in line, followed by
the next, etc. until the siructure that is connected to the parent structure is

mamed. For example, a substituent group having a structure such as:

0
]

\f\(‘\//\/ N N/\[/ j/ F
AN H H
S

Z

may be referred to generally asia "haloarylalkylaminocarboxylalkyl”. An

example of one such group would be fluorophenylimethylcarbamylpentyl.
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The bonds having wavy lines through them represent the parent stryeture
to which the alkyl is attached.

[00082] ,SQbsHtuent groups may alse be named by reference 1o ohe &F
descripiion, such as, "-C1-Co-alkyl-CORY, where R is defined io inghuge -
NH-C1-04-alkylary|--ﬂy, and whefe R is defined io include halo. R ifyis
scheme, atoms having an "R" group are shown with the "R" group [b@iiﬁg
the terminal group (i.e., furthest from the parent). In a term such as
*C(R").”", it should be understopd that the two R* groups can be the same,
er they can be different if R is defined as having more than one possible
jdentity.

[00090] In one embodiment of the present invention, the Cox-2 selgstive
Inhibitor is of the chromene/chroman structural class, which encompasses
gubstituted benzopyrans or substituted benzopyran analags, as well gs
gubstituted benzothiopyrans, dihvdroquinolines, or dihydrenaphthalenes
having the structure of any one of the general Formulas L ALY, Y, and
VI, shown below, and inctuding, by way of non-limiting example, the
structures disclosed in Table 1, and the diastereomers, enantiomers,
racemates, tautomers, salts, esters, amides and prodrugs thereof.
[00091] Benzopyrans that can serve as a Cox-2 selective inhibitor of the
present invention include substituted benzopyran derivatives that are
described in U.S. Patent Nos. 6,271,253 and 6,492,390. One such glass
of compounds is defined by the general formula shown below in formuig k

nb

iV

wherein X' is selecied from O, 8, CR°R” and NR® ;
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wherein R? is selected from hydrido, C4 ~Cy —alkyl, (optionally substituted
phenyl)-C1 -Cg ~alkyl, acyl and carboxy-Cy —Cs —alkyl;

wherein each of RY and R° is independently selected from hydrido, G1 —Cs
—alkyl, phenyl-C ~Cg —alkyl, Cy =Cs ~perfluoroalkyl, chlore, Gy —Cs —
alkylthio, Cy —Cg —alikoxy, nitro, cyano and cyano-Cy —Cs —alkyl; or wherein
CR? R¢ forms a 3-6 mambered cycloalky! ring;

wherein R' is selected from carboxyl, aminocarponyl, G1 —Ce -
alkylsulfenylaminocarbonyl and Cq —Cg —~allcoxycarbonyl;

wherein R? is selected from hydrido, phenyl, thienyl, Gy —Ce —alkyl and Gz
(e ~alkenyl;

wherein R2 is selected from Gy —Cs —petfluoroalkyl, chioro, Cy ~Cs —
alkylthio, C1 —Cs —alkoxy, nitro, cyano and cyano-Cy ~Cs —alkyl;

wherein R* is one or more radicals independently selected from hydrido,
halo, Cy —~Cg —alkyl, C» =Cg —alkenyl, C, ~Gs —alkynyl, halo-Cp ~Cg —
alkynyl, aryl-Cs ~Cg —alkyl, aryl-C, —Cs —-alkynyl, aryl-Co —Cs ~alkenyl, Cy—
Cs —alkoxy, methytenedioxy, Gy ~Gs ~alltylthio, Gy ~Cs ~-alkylsulfinyl,
aryloxy, arylthio, arylsulfinyl, heteroaryloxy, Cy ~Cs —alkoxy-C1 —Cs ~alkyl,
aryl-Cy ~Gg ~alkyloxy, heteroaryl-Cy ~Cs —alkyloxy, aryl-Cy —Ce ~alkoxy-Cy
=Cg ~alkyl, Cy ~Cs —haloalkyl, C1 ~Cs ~haloalkoxy, C1 ~Cs —haloalkylthio,
€, ~Cs —~haloalkylsulfinyl, Cy -Cg —~haloalkylsulfonyl, Gy ~Ca ~(haloalkyhy —
G5 ~hydroxyatkyl, Gy ~-Cg —hydroxyalkyl, hydroxyimino-Cy ~Ce ~alkyl, Gy —
€s —alkylamino, arylamino, aryl-C —Ce —alkylamino, heteroarylamino,
heteroaryl-C; ~Cg —alkylamino, nitro, cyano, amino, aminosulfonyl, Gy ~Ce
=alkylaminosulfony!, arylaminosulfonyl, heteroarylaminosutfonyl, anfhGy —
€ —alkylaminosulfonyl, heteroatyl-C1 ~Cg —alkylaminosulfonyl,
heterocyclylsulfonyl, Cy ~Cs —alkylsulfonyl, aryl-C; -Cg ~alkylsulforiyl,
optionally substituted aryl, optionally substituted heteroaryl, aryl-C~Cg—
alkylearbonyl, heteroaryl-G4 ~Cg -alkylcarbonyl, heteroatylcarbonyl,
arylcarbonyl, aminccarbonyl, Gy -Cy —alkoxycarbonyl, formyl, Gy ~Cg~

haloalkylcarbonyl and Cy ~Cg —alkylcarbonyl; and
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wherein the A ring atoms A", A%, A® and A* are independently selected
from carbon and nitrogen with the proviso that at least two of A'", -AQ,, A3
and A* are carbon:

er wharein R* together with ring A forms a radical selected from naphiihyl,
guinclyl, isoquinolyl, guinolizinyl, guinoxalinyt and dibenzofuny;

or an isomer or pharmacauiically acceptable salt thereof.

[00092] Another class of benzopyran derivatives that can serve ag the
Cox-2 seleciive inhibitor of the present invention includes compounds

having the structure of formula H:

R®

wherein X2 is selacted from O, 8, CR° R? and NR?;

wherein R? is selected from hydride, Cy —Cj —alkyl, (optionailly substituted
phenyl)-C; —Cs —alkyl, alkylsulforiyl, phenylsulforiyl, benzylsulfonyl, geyl
and carboxy-G¢ —-Cg —alkyf;

wherein each of R® and R® is independently selected frorm hydrido, €1 =Cg
=alkyl, phenyl-C; ~Cs ~alkyl, C =Ca —perfluorsalkyl, chloro; Cy —Cg =
&lkylthio, C1 ~Cs —alkoxy, nitro, ¢yano and cyano-Cy ~Cg ~alky;

6r wherein CR® R? form a cyclopropyl ring;

wherein R’ is selected frorn carboxyl, aminocarbenyl, Cy ~Ce ~
gikylsulfonylaminocarbonyl and Cq —Cg —ali<oxycarbonyl;

Wheiein R% is selected from hydrido, phenyl, thienyl, Cs ~Cg ~alkynyl and
&, -Cs —alkenyl;

Wherein R’ is selecied from Cy ~Ca —perfluoroalkyl, chloro; Cy <Ce=
dlkylthio, Gy —Cs —alkoxy, nitro, cyano aiid cyano-Gy ~Cg—allkyl;

wherein B8 iz one or mare radicals independently seledied front hydride,
Halo, Gy ~Cg —alkyl, Ca ~Cq —alkenyl, Ca ~Cs ~alkyhyl, halo-Cp =Cs =
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alkynyl, aryl-Cy ~Cq —alkyl, aryl-Gy —Cg —~alkynyl, aryl-Ga ~Cs —alkenyl, G; =
B¢ —alkoxy, methylenedioxy, Gy ~Cs —alkylthio, C; ~Cs —alkylsulfinyl, —
O(CFy)2 O—, aryloxy, arylthio, arylsulfinyl, heteroarylexy, Gy ~Ge ~ali@xy-
€1 ~Ce —alkyl, aryl-Cq ~Cg —alkyloxy, heteroaryl-Cy ~Cp —alkyloxy, an-G; =
€5 —alkoxy-Cy —Cg —aliyl, Cy ~Ge ~hisloalkyl, Gy ~Cs —-haloalkoxy, C; =Ce =
haloalkylthio, Cy ~Cg ~haloalkvisulfinyl, Cs ~Ce ~haloalkylsulfonyl, Cy =Cg =
(haloalkyl-C1 -Cs ~hydroxyalkyl), Cy ~Ceg —hydroxyalkyl, hydroxyiming-Cq =
€6 —alkyl, Cy —Cs --alkylamino, awlamim), aryl-Cy -Cg —alkylamine,
heteroarylamino, heteroaryl-Cy =Cg —alkylamino, nitro, cyano, aming,
aminosulfonyl, Gy ~C; ~alkylaminosulfonyl, arylarinosulfonyl,
heteroarylaminosulfonyl, aryi-Cy ~-Cs ~atkylaminosulfonyl, heteroanyll:@.ﬂ =
€ —alkylaminosulfonyl, heterocyclylsulfonyl, G1 —Cs —alkylsulfonyl, aryl-Cy
=Cs ~alkylsulfonyl, optionally substituted aryl, optionally substituted
heteroaryl, aryl-Cy -Cs ~alkylcarbonyl, hgteroaryl-Cy ~Cg ~alkylcarbonyl,
heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, C1 ~Cs —atkoxycarbanyl,
formyl, G, -Cs ~haloaliylcarbonyl and Gy ~Cg ~alkylcarbonyl; and

wherein the D ring atoms D' D?, D® and D* are independently selected
from carbon and nitrogen with the provisc that at ieast two of D', D?, D®
and D* are carbor; or

wherein R? together with ring D forms a radical selected from naphthyl,
quinolyl, isoguinolyl, quinolizinyl, quinoxalinyl and dibenzofuryl;

ot an isomer or pharmaceuiically acceptable salt thereof.

[00093] Cther henzopyran Cox-2 selective inhibitors useful in the
practice of the present invention are described in ).5. Patent Nos.
6,034,256 and 6,077,850, The general formula for these compounds is

shown in formula Bk
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K R

wherein X° is selscted from the group consisting of O or 8 or NR?,;
wherein R is alkyl;

wherein R is selected from the group congisting of H and aryl;

wherein R"is selected from the group conisisting of carboxyl,
aminocarbonyi, alkylsulfonyiaminocarbony] and alkoxycarbonyl;

wherein R is sefected from the group conaisting of haloalkyl, alkyl,
aralkyl, cycloalkyl and aryl ogtionally substituted with one or more radicals
selected from alkylthio, nitro and alkylsulfonyl, and

wherein R is selected from the group consisting of one of more radicals
gelected from H, halo, atkyl. aralkyl, alkoxy, aryloxy, heteroatyloxy,
aralkyloxy, hetevoaraliyloxy, haloaikyl, hatoalkoxy, alkylamino, arylamine,
aralkylamino, heteroarylamino, heteroarylalkylamino, nitro, amino,
aminosulfonyl, alkylarninosulfonyl, arylamirosuifonyl,
heteroarylaminosulfonyl, araliylaminosulionyl, heteroaralkylaminosulfonyl,
heterocyclosulfonyt, aliylsulfonyl, hydroxyaryloarbonyl, hitroaryl, optionally
substituted aryl, optionally substiluted hetercaryt, aralkylcarbonyl,
heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl; F
Wherein R'® together with ring E fotms o naphthyl radical: or an isomer oF
Bhamaceutically acceptabie salt thereof; and

lﬁcluding the diastereomers, enantiomers, racemates, tautomers, saltg,
ésters, amides and prodiugs thereof.

[000247 A related class of compounds useful as Cox-2 selective
IAhibitors in the present invention is described by Formulas IV and V

Balow:
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wherein X% is salected from O or & or NRY;

wherein R ig alioy;

wheresin | % i3 eelecied from carboxyl, aminocarbonyl,
alkylsulfonylaminocarbonyl and alkoxycarbonyl;

whetein R is selected from haloalkyl, atkyl, arallkyl, cycloalkyl and gyl
@ptionally substiiuted with one or more radicals selected from alkylthig,
pitro and alkylsulfonyl; and

wherein R is one or mare radicals selected from hydrido, halo, alk)y;l,,
aralkyl, afikoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy,
haloalky!, haloatkoxy, aikylamino, arylamino, aralkylamino,
heteroarylamino, hetzeroarylalkylamine, nitro, amino, aminosulfonyl,
alkylaminosulfonyl, arylaminosutfonyl, hateroaryleminosulfonyl,
arallylaminosutfonyl, hrs:etema.ralkylarninos;:.llfonyi, he-ate|'ocyolos,u:,lfonw,,
alkylsulfonyl, optionaily substituted aryl, optionally substituted heterogiyl,
aralkylcarbonyl, heteroarylcarbonyl, arylcarbonyl, arninocarbonyl, and
alkylcarbonyt;

or wherein R tagether with ring G forms a naphihy! radical;

ar an isomer or pharmaceutically acceptable salt thereof.

[00085] Formula Vs

me,jl;._-, A lf { i

L.‘ .
N

wheinin:

X8 is selected from the group consisting of O or § or NRY,
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R° is alkyl;

R'®is selected from the group consisting of carboxyl, aminocarbonyl,
alkylsutfonylaminacarboay! and glkoxycarbonyl;

R is salacted from she aroun consisting of haloalkyl, alkyl, aralkyl,
eycloalkyl and aryl, wherein haloaliyl, alivl. aralkyi, cycloalkyl, and eyl
each is independently opiionally substiluter with one or more radicafs
selected from the group congizting of alkylt ino nitro and slkylsuforyl; ame
R is one or more radicals selected from the group consisting of hydiide,
halo, alkyl, aralkyl, alkoxy, aryloxy, heteroarvloxy, aralkyloxy,
heteroaralkyloxy, helcalkyi, haioalkoxy, alkylamino, arylamino,
aralkylamino, heterosrylaamino, heteroaryladkylaminoe, nitro, amino,
aminosulfonyl, alkviarinosulfonyl, arylaminosulfonyi,
heternarylaminosutfonyl, aralkylaminosutfonyl, heteroaralkylaminosulfonyl,
heterocyclosulfonyl, alkyisulfonyl, optionally substituted aryl, optionally
substituted hetsroaryl, eralkylcarbonyl, heteroarylcarbony, arylcarboiyl,
aminccarbonyl, and alkylcarbenyl; or wherein R'® together with ring A
forms a naphthy! radical;

or an izomer o7 pharmaceutically accepiable salt thereof.

foonai] The Cox-2 selecive inhibitor mey also bs a cornpound of
Formula V, whersin:

X2 is selected from tha group consisting of oxygen and sulfur;

R'®is selacted from the group consisting of carbexyl, lower alkyl, loWeF
aralky! and fowar alkoxyoarbonyl;

R'7is selected from the group consisting of lower haloalkyl, lower
cycloaiky! and phenyt: and

R'%is one or more radicals salecfed from the group of consisting of
tiydrido, halo, lower allyl, lower alkoxy, lower haloaikyl, lower Haloalkexy,
lswer alkyiaminio, nitro, amino, aminosuifonyl, lower alkylaminosulf6ryt, §<
wembered helercandaliolaminosulionvl, S-memkered
Heteroanylalkylaminosufformid, lower araH<:y!<zu‘mm slfonyl, 5-memberéd

ditrocen-contaiping hatercavelosulfonyl, G-mermibered nitroge ri=containing

P

)
i
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heteracyclosulfory!, lower a kyisulfonyl, ontionally substituted phenyl,
lower aralkylcahony!, and lowar alkylcarbonyl; or

Wherein ' togethar with ving A forms a ngphihyl raclical;

6 an isornar o pharmacautically accspiabie sall thereof,

[0027]  The Cox-2 selzat v inhibiter nway aleo b2 a compound of
Eormrara V, whersin:

3C iz selected From the crou  conaisting of oxygen and sulfur;

R4z carbonyl;

B' is iower haloalio; and

B'Sis one or more radicals selected from ihe aroup consisting of hydige,
Ralo, tower alkyl, lower haloa'kyl, lower haloalkoxy, lower afkylaming,
amino, aminosutionyl, lower alkylaminosulfonyl, 5-membered
Reteroarylalkviamines diomyd, G-memberad hetercarylal kylaminosulfaRyl,
lswer aralicylaminosidionyl, fower alkyisutfonyl, 6-membered nitrogen:
Eontaining heterncyclosulfornyi, optionally substituted phenyl, lower
Aralkyloarbonyl, and lower alkvlearbonyl; or wherein R together with FiRg
A forms a naphthyl radical;

&r ar isomer or phanracautically acceplable salt thereof.

fOu0Ds]  The Cox-2 selective inhibitor mey alse be a compound of
Forrma V. wharein:

¥ is celected from the qroup consising of oxygen and sulfur;

R'%is selectes from the group consiating of caiboxy!, lower alkyl, loWef
aralkyl and lower allioxvearbonyl;

B17is selectad from I @ grouy consisting o flucramethyl, chiorometiiyl;
Sichloromathyl vichicremethy, pehtaltuoroethyi, heptafluoropropyl;
ditluoroettvyl, dif occnen oyt dichloroethd, dichioropropyl, dlﬂuorométﬁyh
and tifueromesiwd; s nd

B'%is ane or more redicals setected from the group conslsting of hydﬂ@@;

Entoro, fluorn, Broeno, fodo, nrsthyl, edhyt, isopropyl, fer-butyl, b‘uiyl,
ol vl, penty! hesys metbory, ethony, sopropyicxy, tertbutyloxy,

fiftuororest il difluoiarsetl, tifluoromelinoxy, sming, N,N-

Birmattylaming. M N-Cietylamino, N-phenyimethylaminosulfonyl, N-
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phenctbyianmasudony!, k-t furyimsthybaminesulfonyl, nitro, N,N=
dimethylaminesuifory’, o -.:-.f;{,ah‘onyi, N-mathylaminosulfonyl, N-
ethylsulforyl, 2 Zedricthyletivlaminosulfo 1,4, NN-dimethylaminosuffomyl,
N-(2-tnetivapropdarnmosibnyl, Mamoronolinosuffonyl, methylsultfonyl,
benzyicadony, £ 2-dins hvioropyleadenyl, phanyiacetyl and phenyl; @i
wherain R# i‘;v(_;s.;?‘if';f;'-: ki fino A dorms a nachihyl radical;

or an isomer or g:>h::nm“ aveitcally aceapiahla salt thereod,

[0002T  Tre Cov2 ae'aciive inhibitor mav also bg a compound of
Formuia V. wherein:

X5 is eelecied from the croe s congisting of exygen and suffur;

R s selectad bom lhe group consisting of carboxyl, lower alkyl, loweF
aralley) and fower atvonysaryaavl,

R is sziacted Trom e grovp sohsisting b iuorormethyl and
pentailucrnethvl; and

B8 55 one or more recicals selected frory e group consisting of hydrds,
ehioro. flucrn, bromu iodo, rrethyl, elhwl, isopropyl, tert-butyl, methoXy;
friflioromethyl Liffuoromet axy, N-pharylmethviaminosutionyl, N-
phericthviamimestlicnygl, Fe(2-furyirmetavbaminesufonyl, MN-
dimneslamingsulfoes |, Maretnylaminosuit- iy, N-(2,2-
dimetvieinainos dony' dirnethviaminosulforyl, &
ethdnroovlaminos oyl M-morpholinesuifonyt, e thvisulfonyl,
Benzvicart onyl, and phenyi: o wherain 13 sogether with ring A fori§ &
Reagivbyl rad cel

6r ary faornmr o ol g theeeof

[éf_ldm'i GO1 The Cov s selemise inhibiter of tne présent invention can aise

e a comeouns bevry e svucture of Formula Y

P
B
"y 4 a N N1
- PN e C(Jtﬁ
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whare i

XC s celeciad from e c o consieling of O and 3;
1. . [}

R b ot wainali v

A L O S R RN et e pd I DR S VR DY
R i salected Dol 2 s ) consie g of hydrido, and ralo;

R i ceiectad o e roon consianing of hydrico, halo, lower allyl,
fower faloalkeony, howor sl lower arallovicarbonyt, lowet

izl hrnmontry, e Sldlaminosultowd, lower aralkylarminosdtfamg,
low: “alg byl e esy oyl Sarrembured alirogen-containing
hetoro oyelonalicayl = 30 ombered nitrogan-containing

heteroycine b ot

R% ja selestad rom the growg eonglating of hvdiide, lower alkyl, hald,
fowss alkony, and ant gno

B¥ s selactod tomihe g ap consisting of the group consisting of
hysr co, Baln, o atlen, ovar atkony, and acsd;

Or ar Lo o odiug thesant,

[00D1G1Y  The Tow-v sodactiva inhiliicr can 2lso be & compound of haniing
the etructure of Foouke o, wherein:

X i ceiwsted from s grons vonsising of O and &

B (1 cetectad fror ha grous consisting of wiflucromethyl and
pentainiorocthy b

BR300 safeurad £ o s o consiet rg of hydiido, chioro, and {lueie;
B2 is selent oo for e grnos congisting of ydride, chiore, bromo, fioe,
focdo, metty ko A iometho o, methoxy, hehaylearbonyl,
imeirytarrnesaioon | soponylaminosud oy, methylaminosutfonyl,
benznuring “-v'ryr‘.'_;v, Lt "|?-‘.th}v'ﬁez'r‘.ia‘m'i‘-i.i;"frn":y'i,

frietl oo iaeinosolonyl ﬁ:%'i:h},fls;:!,.vl'fm wi, and marpholincsulfonyl

B2% e st niae fror e ot songising of hydrdo, inethyl, ethyl,

ison cewr ey oy ceethosee, il vlarnine, ard phenyl; and

B30 wotomad foon ey e congleding o! lydrida, chior, bremo, Hue,

W . N W 1, .. . P . e
Fhetor, e e gy, e e
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Compound Structural Formula
Number
B-0
8-Chioro-2-(trifluoromethyl)-4-phenyl-2H-1 -benzopyran:
3-carboxylic acid
B-10 o o
HO o} CF,
6-(4-Hydroxybenzoyl)-2-(trifluoromethyl)-2H-1-
benzopyran-3-carboxylic acid
B-11 Q
S
F,c” \ OH
S CF,
2-(Trifluoromethyl)-6-[(trifluoromethyl)thiol-2H-1 -benzothigpyran-

3-carboxylic acid

B-12
8,8-Dichloro-2-trifluaromethyl-2H-1-benzothiopyran-
3-carboxylic acid
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Structural Formula

6+(1,1-Dimethylethyl)-2-(trifluoromethyl)-2H-1-
benzothiopyran-3-carboxylic acid

F N~ CF,
H

6,7-Difluoro-1,2-dihydro-2-(trifluoromethy!)-3-
quinolinecarboxylic acid

pomgound
Number
B-13
B-14

®
B-15

|

Ccl

6-Chloro-1,2-dihydro-1-methyl-2-(triflucromethyl)-3-
quinolinecarboxylic acid
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Structural Formula

6-Chloro-2-(trifluoromethyl)-1,2-dihydro[1,8]naphthyriding:
3-carboxylic acid o

B-17

N CF
H 3

({S)-8-Chloro-1,2-dihydro-2-(trifluoromethyl)-3-
quinolinecarboxylic acid

0]
F
o) F
F

(2S)-6,8-dimethyl-2-(trifluoromethyl)-2H-chromeRg-
3-carboxylic acid

B-19

(28)-8-ethyl-6-(trifluoromethoxy)-2 1r|f|u0|omeylw|l)
2H-chromene-3-carboxylic acid
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Lompound Structural Formula
Number

0
B-20 Ctﬁ N No-H

P07 N FF
F
(28)-6-chloro-5,7-dimethyl-2-(trifluoromethyl)-2H-
chromene-3-carboxylic acid

[000102] In preferred embodiments, the chromene Cox-2 inhibitor is

gomprises at least one compound selected from the group consisting of
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agid,
8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,
6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid,

2-trifluoromethyl-3H-naphthopyran-3-carboxylic acid,
7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic aid,
6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agid,
5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-phenyl-2-trifluoromethyl-2H-1-henzopyran-3-carboxylic acid,

7 8-dimethyl-2-trifluorornethyl-2H-1-benzopyran-3-carboxylic acid,
6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid,

7-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
7-phenyl-2-irifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
B-chloro-7-ethyl-2-trifluoromethyl-2H-1-henzopyran-3-carboxylic acid,
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g-chloro-8-ethyl-2-trifluoromethyl-2H-1 -benzopyran-3;carboxy|ic acid,
g-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agid,
@,7-dichloro~2-triflubromethy!-2Hw1 -benzopyran-3-carboxylic acid,
6,8-dichloro-2-irifluoromathyl-2H-1-benzopyran-3-carboxylic acid,
2-trifluoromethyl-3H-napihof2,1-b]pyran-3-carboxylic acid,
g-chloro-8-methyl-2-triflucromethyl-2H- 1-benzopyran-3-carboxylic acig,
8-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agig,
8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acig,
B-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agid,
8-bromo-6-fluoro-2-triflucromethyl-2H-1-benzopyran-3-carboxylic acig,
8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic agid,
8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acig,
-chloro-8-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-bromo-8-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-[[(phenylmethyl)amino]sulfonyl}-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,
6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,
6-[(methylamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-carboxylie
acid,

6-[(4-morpholino)sulfonyl}-2-trifluoromethyl-2H- 1-benzopyran-3-carboxylic
acid,
6-[(1,1-dimethylethyl)aminosulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,
6-[(2-methylpropy)aminosulfonyl]-2-trifluioromethyl-2H-1-benzopyramn-3-
carboxylic acid,
6-methylsulfonyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
8-chloro-6-[[(phenylmethylamino]sulfonyt]-2-trifluoromethyl-2H-1-
benzopyran-3-carboxylic acid,

6-phenylacetyl-2-trifluoromethyl-2H- i-benzopyran-3-carboxylic acid,
6,8-dibromo-2-irifluoromethyl-2H-1-benzopyran-2-carboxylic acid,
8-chloro-5,6-dimethy!-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic asitd,
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8,8-dichloro-(S)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-benzylsulfonyl-2-triflucromethyl-2H-1-benzopyran-3-carboxylic acid,
6—[[N~(2-furylmethyl)arnino}suEfonyl]—z-trifIuorome{hyI-ZH-1 -benzopyran-3-
carboxylic acid,
6-[[N-(2-phenylethy)aminojsulfonyi]-2-triflucromeihyl-2H-1-benzopyran-3-
carboxylic acid,

6-ioda-2-trifluoromethyl-2H-1-henzopyran-3-carboxylic acid,
7-(1,1-dimethylethyl)-2-pentafluorosthyl-2H-1-benzopyran-3-carboxylic
acid,

6-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid.
6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
(S)-6-chioro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,
(S)-6-chloro-7-(1,1-dimethylethyl)-2-(trifluoromethyi)-2H-1-benzopyran-3-
carboxylic acid,
6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
(8)-6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid,

6-formyl-2-(trifluoromethyl)-21H-1-benzopyran-3-carboxylic acid,
6-(difluoromethyl)-2-(trifluoromethyl)-2H-1 -~benzopyran-s-carboxylic acid,
6,8-dichloro-7-methyl-2-(trifluoromethyl)-2H- 1-benzopyran-3-carboxylic
acid, _
6,8-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
(S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid,
6-chloro-1,2-dinydro-2-(trifluoromethyl)-3-quinolinecarboxylic acid,
(S)-6-chloro-1 2-dihydro-2-(trifluoromethyl)-3-quinolinecarboxylic acid,
6,8-dichloro-1,2-dihydro-2-(trifluoromethyl)-3-quinolinecarboxylic acid,
7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,
6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,

5, 8-dichloro-2-(irifluoromethyl)-2H-1-benzopyran-3-carboxylic acid,

2,6-bis(trifluoromethyl)-2H-1-henzopyran-3-carboxylic acid,
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§,6,7-trichloro-2-(triflucromethyl)-2H-1-benzopyran-3-carboxylic acid,
8,7,8-trichloro-2-(trifluoromethyi)-2H-1-benzopyran-3-carboxylic acid,
-iodo-1,2-dihydro-2-(irifluoromethyl)-3-quinolinecarboxylic acid,
B-bromo-1,2-dihydro-2-(rifluoromethyl)-3-quinolinecarbosxylic acid,
§-chloro-7-methyl-2-(trifluorarnethyl)-2H-1-benzothiopyran-3-carboxylie
acid,

6,8-dichloro-2-trifluoromethyi-2H- 1 -benzothiopyran-3-carboxylic acid, and
mixtures thereof.

[000103] In further preferred embodiments, the chromene Cox-2
inhibitor is selected from (8)-8-chloro-7-(1,1-dimethylethyl)-2-
(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid, (25)-6,8-dimethy)-2-
(trifluoromethyl)-2H-chromene-3-carboxylic acid, (25)-6-chloro-8-methy}-2-
(triffuoromethyl)-2H-chromene-3-carboxylic acid, (2S)-8-ethyl-6-
(trifluoromethoxy)-2-(trifluoromethyl)-2H-chromene-3-carboxylic acid, (8)-
6,8-dichloro-2-(trifluoromethyi)-2H-1-benzopyran-3-carboxylic acid, (28)-6-
chloro-5,7-dimethyl-2-(trifluoromethyl)-2H-chromene-3-carboxylic acid, and
mixtures thereof.

[000104] In a preferred embodiment of the invention, the Cox-2 inhibiter
can be selected from the class of tricyclic Cox-2 selective inhibitors

represented by the general structure of formula VI

n

F N
O\S___ . ,1/ Vil
/ \ __./ \RQ,G

R25

wherein:

Z'" is selected from the group consisting of partially unsaturated or
unsaturated heteroeyclyl and partially unsaturated or unsaturated
carbocyclic rings;

R is selected from the group consisting of heterocyclyl, cycloalkyl,

. 24, - i .
cycloalkenyl and aryl, wherein R is optionally substituted at a
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gubstitutable position with cne or more radicals selected from alkyl,
haloalkyl, cyano, carboxyl, alkoxycarbonyi, hydroxyl, hydroxyalkyl,
haloalkoxy, armino, alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl,
halo, allkoxy and alkylthio;

R* is selected from the group consisting of methyl or amino; and

R26 is selected from the group consisting of a radical selected from H,
halo, alkyl, alkenyl, alkynyl, oxo, cyano, carboxyl, cyanoalkyl,
heterocyclyloxy, alkyloxy, alkylthio, alkylcarbonyl, cycloalkyl, aryl,
haloalkyl, heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, acyi,
alkylthioalkyl, hydroxyalkyl, alkoxycarbonyl, arylcarbonyl, aralkylcarbonyd,
aralkenyl, alkoxyalkyl, arylthioalkyl, aryloxyalkyl, aralkyithioalkyl,
aralkoxyalkyl, alkoxyaratkoxvalkyl, alkoxycarbonylalkyl, aminocarbonyl,
aminocarbonylalkyl, alkylaminocarbonyl, N- arylaminocarbonyl, N-alkyl-N-
arylaminocarbonyl, alkylaminocarbonylalkyl, carboxyalkyl, alkylamino, N-
arylamino, N-aralkylamino, N-alkyl-N-aratkylamino, N-alkyl-N-arylamino,
aminoalkyl, alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-
N-aralkylaminoalkyl, N-alkyl-N-arylaminoalkyl, aryloxy, aralkoxy, arylthio,
aralkylthio, alkylsulfinyl, alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-
arylaminosulfonyl, anvisulfonyl, N-alkyl-N-arylaminosulfonyl;

or a prodrug thereof.

[000105] In & preferred embodiment of the invention, the tricyclic Cox-2
selactive inhibitor comprises at least one compound selected from the
group consisting of celecoxib, parecoxib, deracoxib, valdecoxib,
lumiracoxib, etoricoxih, rofecoxib, prodrugs of any of them, and mixtures
thereof.

[000106] In a further preferred embodiment of the invention, the Cox-2
selective inhibitor represented by the above Formula Vil is selected from
the group of cornpounds, illustrated in Table 2, which includes celecoxib
(B-21), valdecoxib (B-22), deracoxib (B-23), rofecoxib (B-24), etoricaxib
(MIK-663; B-25), JTE-522 (B-26), or prodrugs thereof,

[0001071  Additiona! information about selecied examples of the Cox-2
selective inhibitors discussed above can be found as follows: celecoxib
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(CAS BN 169590-42-5, C-2779, SC-58653, and in U.S. Patent No.
5,466,823); deracoxib (CAS BN 169590-41 -4); rofecoxib (CAS RN
162011-90-7); compound B-24 (U.S. Patent No. 5,840,924); compoting B-
26 (WO 00/25778); end etoricoxib (CAS BN 202402-33-4, MKK-663, S€=

5 86218, and in WO 280464,



WO 2004/078113

PCT/US2004/0082)

Table 2. Exarnples of Tricyclic Cox-2 Selective Inhibitors

| Contzoynd

| Mumnber

Sirvetural Formula

8"2 1 O\ '/O
- s-\ AR /CH3
RO UPY
~ / N..,_...(
9
Nij/
CF,
B_22 O\\(ﬂ/r
PN O
HyN” \I’/\\:]\ 7
“\;/ N AN
I\
1,¢” g
B-23 F
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Compound Structural Formula
Number
B-24 Oy 0
S8 N
Hy” \!*,'/\ N ﬂ
} l\\/ N, \\\/
!- L Vo)
E o)
]
o
B-25 ; O 4°
| AN ~CHy
: me' o Yy S 7
| o 1 /\l(
'\\‘/ XN
t 7/ N
| & s
| /
i/
c1’
B-26 Oy
N R
T t/ Ny -
]
.\/’ \\':::~
/
OYN
i
CHy
[000108] in a more oreferred embodiment of the invention, the Cox-2

selective nhibitor is selected from the group consisting of celecoxib,

rofecoxib and etoriceyi.

[0007109] In a prefer-ed embodiment, parecoxib (See, U.S. Patent No.

5,932,598), having the structure shown in B-27, and which is a

therapeutically effectiva prodrug of the tricyelic Cox-2 selective inhibitor

2,
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valdecoxib, B-22, (See, .8, Patent No. 5,633,272), may be

advantageously employed as the Cox-2 inhibitor of the present invention.
VRS

Q % Y Ci
o N o TN
) | |
cx’// o "\—%""1 N N B-27
/
' l’\ N
H, &0 T

[000110] A preferred form of parecoxib is sodium parecoxib.
[000111]  Another tiicyclic Cox-2 selective inhibitor useful in the present
invention is the compound ABT-963, having the formula B-28 shown
below, that has been revicusty described in International Publication

10 Number WO 00/24713.

S F
O '
OH U /H
. //,« . - O\ ~ U N //\\:‘;,./’ ‘\\ £

B-28
[000112] In a further embodiment of the invention, the Cox-2 inhibitor

15 can be selected from tha clzss of phenylscstic acid derivative Cox-2

selective inhibitors reresented by the general structure of formula VIl
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: - o~ O
R- \\ = ‘Q“k\\./.r‘/’ “ \T‘;‘./
’\ /yL i
SET S
J Vil
48, .. R
\\ '{/ \‘\“ /_/
RQQ -~ N . i ET]

wherein:

BR? is methyl, ethyl, o propy!;

R# is chloro or fluore;

B® is hydrogen, fluoro, or methyl;

R*® is hydrogen, fluoro, chlore, methyl, ethyl, methoxy, ethoxy or hydroxyl;
R is hydrogen, fluor, or me hyl; and

R% is chioro, fluoro, tiltuorrmathyl, methyt, or ethyl,

provided that *%, ™, 3% and R®' are not all fluoro when R* is ethyl and
R% is H.

[000113]  An exermplary phenylacetic ecidd derivative Cox-2 selective
inhibitor that is desc e in WO 99/11605 is a compound that has the
structure shiown in formula Vi,

wherein:

R? is ethyl;

R and R* are chlors;

R?® and R® are hydrogen: aid

R* is methyl,

[000114] Another phenyviacetic acid derivative Gox-2 selective inhjbiter
is a compound thal has the structure shown in formula Y,

wherein:

R is propy!;

R and R are chlor;
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R™ and B*" are metid en

R* is ethyl.

LOCOTT5}  Another chenylasetic acid darivative Cox-2 selective inhibitor
that is disclosed i Wi 0220000 is @ a cornpound that is referred to as Quge
189 (also lermad lun izcesib. CAS Peg, Mo, 2202¢1-20- &), having'the

structure shown in forula Vil

whereain:

R¥ ie metiyl:

85 fluoro:
R*is chloro; and
R, 1™, and B &re hydrogen
[C00116) Gomp-:tm:rmp!fs; !'n:a\..fn'ag a structure similar {o that shown in formulia
VI, that can serve ax the Cox-2 selective inhibitor of the present
invention, are descritad in ULS. Patent Nos. 6,451 ,858, 6,310,099,
6,291,523, and 5,058 978,
[000117] Other Cox-2 seizctive inhibilors that can be used in the
present invention haws the reneral struciurs shown in formula IX, where
the J group is & carticovela o 4 heterocyels, Preferred embodiments have

the sinicture

R,
‘\\//’ f’
( ‘ IX
N ; /
\..v[.,.,—/
;:1'35

Wherein:

X'is O; Jis i-phemil: B™ o 2NHSOLG Ha; 1% i5 4-NO,; and there is no
R% group, (nimesutic ), or

] i O 1 Teouc-ingdan 5ol B9 g 248, B2 is 4-F: and R is 6-

NHSOLCH 1a, (Hosulids

5



18

18

28

W8 2004078113 PCT/US2004/603319

xﬁﬂxqummquW” 2-NHSOuCHy; R is 5-NOy; and therd 18 A8
R* group, (NS-208):

Xie 8: Jig 1 OG- en-fepl; A9 4s 28 9% 4g 47 and R% g ﬁ-NS@g@ﬁé
-Na', {L-745337); o

X7is 8 J is thiophen 2-yi; 9 is 4-F; thers is no B™ group; and R ié &
NHEOClHy, (R 57 5568): or

Fraathyl-8-(2,2, 2471 noroe hyhiuran-(SH)-3-yl; pBig
8-F; 8% 05 4F; and B9 05 4 10-S0,0HCelda, (L784512).
[o00t18)  The Cow-s
eyclopexyloxynironhanyd) methane sulfonamide (CAS RN 1 236534112}’,

X g O g Sepoeli(

selectve inhibitor NE8-398, also known as N- (2-

having g a struchre ag shown below in forrula B-29, has been descﬁ%é'a ﬁﬂ',

for ex ample, Yoshioi M. coal, in Japanese J. Cancer Res., 90(4). 406 =
412 {1999).

“\\ L (C;(,)‘g(,:Hg

E'OOQ'I 9] Anevalusiion of *he anti-inflarnmatory activity of the Cox:3
Selective inhil bilor, R\ 82555, In a canine roodel of inflammation, wa$s
1 Pharmecd Exo Ther 282, 1094- 1101

He,bﬂibf o by Kirchrier af
{1907,

fb(ﬂil'ﬁ i Meterisls that ozn serve as the Cox-2 azlective inhibitor of A8
Bresert invention inell de dia samethylidensturan derivatives that are

el Mo 5,180,851, Such diarvimethylidensfura

Hescrived in L3, F

P

(4 . . A .
Cfenv:atsves have e o ararmt rmula shown below in formula )



10

1§

20

25

WO 20040781 1.3 PCT/S2004/8631h

Q!
AN
',//\/ N h’m
TN
N /
Qe B ; y )
o ! . R A
A
N ~~.‘\~\ . ¥id \'
~: "/ ‘\\ \
e o
A g e A
. /’v: N . n
0 A
l ‘
L1”"*["'"" i i paeh a7
)
R .
i "‘-\ ‘,i"
N
Lf‘z

the rings T ansd W nw spendently are a phznyl radical, a naphthyl radical, &
radicad darivad from @ hetoicoysie comprising 5 to 6 members and
possessing from 110 4 netrcatoms, or a radical derivad from a satviahed
hydracarbon riag hayvn i from 310 7 carbon atoms;

atleast one of the substiturnts Q) QF L' ort2 s an -S(0), —R group, n
which nis anintager 2qual ' 0, 1 or 2 and Ris a lower alkyl radical Ih’é'\’/iﬁ@
110 6 carbon atoms, 1 | nwer haloa! kyl radical having 1 to 6 carbon atoms,
or an ~S0,MH. grous

and is located » the ©ara position,

the othars independently g a hydrogen atom, a halogen atom, & fower
alkyl radical havémg o & carbor atoms, 2 Yrifluoromethyl radical, or

& lower C-allt radica bawing 1 to 6 catbon atoms, or Q' and Q2 or L' &Rd
L2 are a methylensaicxy grouo; and

R, B, R and R incepe e dertly are 2 hdrogen atom, a halogen Atom,
& lowen wikyl radical bavng 1 to 6 carbon atoms, & lower haloalky! radical
havum 110 6 carbon ¢ tome, or an aromst: radical selected from the group
onsisting of shenyl, r aphiing, thienyl, fu vl anc pyridyl; or,

R™, R oe B, 0% 5 an cwpgen atom: o

B, 1% ar 5%, 190 ra e s with the cark o alom 1o which they are
ditached, form & salu Mad byvvooarbon i having from 3 to 7 carbon
gtom =

6r an isomer o ; stodn T he et

D]
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[000121]  Pacuizr dizey v athylidenewan dertvalives that can semeas
the Cox-2 seleive iniibito - of the present nvention include, for examiphs,
N-(2-cyclohexyloxyn t onhinsimethane safonamids, and (£)-4-((4-

rn ethjg,flg:»i'xen'_-,fl) Madpacy, Bo-d onee3 ~furrm_\,ri%:if-?ne;‘;

methviibenzenas sulls s ainice

0001221 Other Do se activa inhibio . thol #re uselul in the present
invention includs gt ifzoee '{.’-’H‘z:taﬂ CrE-502 (Sankve), LAS 34475
{Alrnirall Profestaron |, LAS 24355 (Al Profestanma), $-33516
(Servar;, B L3317 (*rzmoca, describec 'n LS. Patent No. 6,034,258),
BIMS-347070 (Bvistol “Arare Squibb, descrined in U3, Patent No.
6,180,661, MR-B36 pob, L 783005 (varck), T-814 (Toyvama), D-1.367
(Chirvscience), 1740 ¥01 (b awek), CT3 (Atantic Pharmaceutical), CGP-
28938 (Movarlis), BF-363 { Ketor/Scharery, GFL253058 (Glaxo Welleoms),

B-dic:O-9H-nurin- 8- sy nis acid (Glaxo Wellcormne), and 5-2474
{Shichogi).

{000-122]  Compo.asde thet may act as L)Hx-2 selective inhibitors of the
present invento me’ oo st hinding con counds containing from 2 to 10
liganc's covanienty ¢ tathe 7 Uy one oF mons linkers, as described in'U.S.
Patant NMo. 6‘,(‘35]? 5T

[000124]  Donjugssied inclaic, as descrived i LS. Patent No.
6,077',%52, is vsaful f s O selective ihibdor in the present inventiom.
[0G01251  Crmpao. ds it ean serve se a Gox-2 salective inhibitot of §he
presant icventon v icg Leteroeyelic arcroatic ovazole compounds fthstt
are coscrived in LS @ et 5504,381 214 6,362,200, Such heterocydic

aromatic oxazale compounc s nave the forauli shown below in formula X

f_
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s RE R aad AY s not hydrogen atom,
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o abstituted cucicalked, an optionally
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ar o branched Gy —Ce alikya,

22 s celeniad o e, vros o asnsistiogg ot ne
finsar or boanel oo G- On sy, nnsabatted. rono-, di- or tri-
gubsttwia preyd o spsty wheredn e subsiiteents are selected from
the ¢icup consatine of Lyl sn, balo, O -Ce aliory, ON, Gy ~Cs
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e nonsietinn G, -5 alkyl unsubstituted BF

R iz mefoold S om o
Subaty o Wit Ty -0 svens e ard G S oyalaalil:
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Gy U afiyl wosube rag o Lubstinted with one, twe or three fluore
aton s, sl g iy o loat b

CWith fae oroicn el b a T D are s ol e game.
[40(){} e Pvilings hat e Aesoiibad o LS Fatent Nes., 6,596,7@6;
6,150 o™ Bed s 600 " e, 6004087 13.071 9386, 6,001,843 dnd

6,040, 450w an s v e Lok eetosion inhibitors of the prese\n?ﬁ

Mvesaon, e the come D maia desiiad by formula X
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Z® is selected from the group consisting of substituted and unsubstituted
aryl.

[000130] Compounds useful as Cox-2 selective inhibitors of the present
invention include heterocycles that are described in U.S. Patent No.
6,153,787. Such heterocycles have the general formulas shown below in
formulas XVII and XVIi; '

R79
\
0

R&%s(0),
© Xvii

wherein:

R”is a mono-, di-, or tri-substituted C1 =Cy2 alkyl, or a mono-, or an
unsubstituted or mono-, di- or tri-substituted linear or branched C, —Cio
alkenyl, or an unsubstituted or mono-, di- or tri-substituted linear or
branched C; —Cy, alkynyl, or an unsubstituted or mono-, di- or tri-
substituted C; —C42 cycloalkenyl, or an unsubstituted or mono-, di- or tri-
substituted Cs —C2 cycloalkynyl, wherein the substituents are chosen from
the group consisting of halo selected from F, CI, Br, and I, OH, CF3, C3 ~
Ce cycloalkyl, =O,dioxolane, CN:

R¥is selected from the group consisting of CHs, NH,, NHC(O)CF3, and
NHCHg;

R® and R® are independently chosen from the group consisting of
hydrogen and C; —Cy, alkyl;

or R®" and R together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms.

[000131] Formula XV is:

60
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KV
(O)2SH;C

HgC
CHg

wherein X'° is fluoro or chloro.

[000132] Materials that can serve as the Cox-2 selective inhibitor of the
present invention include 2,3,5-trisubstituted pyridines that are described
in U.S. Patent No. 6,046,217. Such pyridines have the general formula
shown below in formula XIX:

SO,R%

XiX

or a pharmaceutically acceptable salt thereof,

wherein:

X" is selected from the group consisting of O, S, and a bond:
nis Oor1;
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R® is selected from the group consisting of CH3, NH,, and NHC(O)CF;;
R®* is chosen from the group consisting of halo, C; =Cs alkoxy, Cy —Cq
alkylthio, CN, C; ~Cs alkyl, C; —Cq fluoroalkyl, Na, —CO, R%, hydroxyl, —
C(R%)(R*)—OH, —C+ ~Cs alkyl-CO; —R*, C1 -Gs fluoroalkoxy, NOs,
NR* R”, and NHCOR®%;

R® to R® are independently chosen from the group consisting of hydrogen
and Cy -Cq alkyi;

or R* and R%, or R* and R together with the atoms to which they are
attached form a carbocyclic ring of 3, 4, 5, 6 or 7 atoms, or R® and R¥ are
joined to form a bond.

[000133] Compounds that are useful as the Cox-2 selective inhibitor of
the present invention include diaryl bicyclic heterocycies that are described
in U.S. Patent No. 6,329,421. Such diaryl bicyclic heterocycles have the
general formula shown below in formula XX:

XX

and pharmaceutically acceptable salts thereof wherein:
—A°=A’—A’=A’— is selected from the group consisting of:

(a) —CH=CH—CH=CH—,

(b) —CHz -——CH, —CH,; —C(0)—, —CH, —CH, —C(0)—CH, —, —CH,
—C(O)—CHz —CH,, —C(0)-—CH, —CH, —CH,,

(6) —CHp —CH; —C(0)—, —GH, —C(0)—CH; —, —C(O)—CHa —CH,
(d) —CHz —CH; —0—C(O)—, CH, —O—C(O)—CH, —, —O—C(O)—
CHy —CH, —,
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(e) —CH; —CH; —C(0)—0—, —CH, —C(0)—0CH; —, —C(0)—0—
CHp —CH, —, |
(f) —C(R); —0—C(0)—, —C(0)—O—C(R'®), —, —0—C(0)—
C(R'®), —, —C(R'®), —C(0)—0—,
(g) —N=CH—CH=CH—,
(h) —CH=N—CH=CH—,
(i) —CH=CH—N=CH—,
(j) —CH=CH—CH=N—,
(k) —N=CH—CH=N—,
(I) —N=CH—N=CH—,
(m) —CH=N—CH=N—,
(n) —S—CH=N—,
(0) —S—N=CH~—,
(p) —N=N—NH—,
(q) —CH=N—8—, and
(r) —N=CH—S—;
R% is selected from the group consisting of S(0),CHa, S(0)2NHa,
S(0)2NHCOCF3, S(O)(NH)CHa, S(O)(NH)NHz, S(O)(NH)NHCOCFs,
P(O)(CH3)OH, and P(O)(CHgz)NHa;
R'% is selected from the group consisting of:
(a) Cy —Cs alkyl,
(b) C3 ~C5 cycloalkyl,
(c) mono- or di-substituted phenyl or naphthyl wherein the substituent is
selected from the group consisting of:
(1) hydrogen,
(2) halo, including F, Cl, Br, |,
(8) Cy =Cg alkoxy,
4) C1 ~Cs alkylthio,
(5)C
(6) CFa,
(7) C1 —Cs alkyl,
(8) Na,
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(9) —CO2 H,
(10) —CO, —C;4 ~Ca alkyl,
(11) —C(R"%®)(R'*)—OH,
(12) —C(R'%®)(R"**)—0—C; —C, alkyl, and

(13) —Cy ~C; alkyl-CO, —R1%;
(d) mono- or di-substituted heteroaryl wherein the heteroaryl is a
monocyclic aromatic ring of 5 atoms, said ring having one hetero atom
which is §, Q, or N, and opticnally 1, 2, or 3 additional N atoms; or the
heteroaryl is a monocyclic ring of 6 atoms, said ring having one hetero
atom which is N, and optionally 1, 2, 3, or 4 additional N atoms; said
substituents are selected from the group consisting of:

(1) hydrogen,

(2) halo, including fluoro, chloro, bromo and iodo,

(8) C1 —Cs alkyl,

(4) C1 —=Cs alkoxy,

(5) C1 —Cq alkylthio,

(6) CN,

(7) CF,

(8) Ns,

(9) —C(R'®)(R"*)—OH, and

(10) —C(R'*)(R'*)—0—C, -C, alkyl;
(e) benzoheteroaryl which includes the benzo fused analogs of (d);
R and R are the substituents residing on any position of —A3=A°—
A’=A’— and are selected independently from the group consisting of:
(a) hydrogen,
(b) CFs,
(c) CN,
(d) Cy —C; alkyl,
(e) ~Q° wherein Q% is Q*, CO, H, C(R'®)(R"*)OH,
(f) —O0—Q*,
(9) —S—Q* and
(h) optionally substituted:

64
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(1) —C1 —=Cs alkyl-Q®,

(2) —O—C; -Cs alkyl-Q®,

(8) —S—C4 ~C; alkyl-Q®,

(4) —C4 —~C3 alkyl-O—Cy.3 alkyl-Q®,

(5) —Cq ~Cj alkyl-S—Ci.5 alkyl-Q°,

(8) —C —Cs alkyl-0—Q*,

(7) —C1 —Cs alkyl-5—Q"*,
whersin the substituent resides on the alkyl! chain and the substituent is C,
—C3 alkyl, and Q% is @*, CO, H, C(R'®)(R'*)OH Q* is CO, —C1 —Ca alkyl,
tetrazolyl-5-yl, or C(R'*®)(R'*YO—C; —C, alkyl;
R'® R and R'% are each independently selected from the group
consisting of hydrogen and C, —Cg alkyl; or
R'® and R'™ together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms, or two R'®
groups on the same carbon form a saturated monocyclic carbon ring of 3,
4,5, 6 or 7 atoms;
R'% is hydrogen or C; —Cg alkyl;
R'" is hydrogen, Cy —Cs alkyl or aryl;
X" is O, 8, NR', CO, C(R'™),, C(R'")(OH), —C(R'"")=C(R""")—; —
C(R"")=N—; or —N=C(R'")—.
[000134] Compounds that may act as Cox-2 selective inhibitors include
salts of 5-amino or a substituted amino 1,2,3-triazole compound that are
described in U.S. Patent No. 6,239,137. The salts are of a class of
compounds of formula XXI:

RHO
-N
/ \\N XX
R109 N/
\ oo
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wherein;

R'% js:

wherein:

pisOto2; misOto4;andnis0to5;

X®is Q, 8, SO, SO,, CO, CHCN, CH, or C=NR'"™ where R'? is hydrogen,
loweralkyl, hydroxyl, loweralkoxy, amino, loweralkylamino,
diloweralkylamino or cyano;

R™" and R""? are independently halogen, cyano, trifluoromethyl,
loweralkanoyl, nitro, loweralkyi, loweralkoxy, carboxy, lowercarbalkoxy,
trifuloromethoxy, acetamido, loweralkylthio, loweralkylsulfinyl,
loweralkylsulfonyl, trichlorovinyl, trifluoromethyithio, trifluoromethylsulfinyt,
or trifluoromethyisulfonyt;

R™® is amino, mono or diloweralkyl amino, acetamido, acetimido, ureido,
formamido, or guanidino; and

R'is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl;
wherein the loweralkyl, ioweralky! containing, loweralkoxy and
loweralkanoy! groups contain from 1 to 3 carbon atoms.

[000135] Pyrazole derivatives such as those described in U.S. Patent
6,136,831 can setve as a Cox-2 selective inhibitor of the present invention.
Such pyrazole derivatives have the formula shown below in formula XXII:
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115 I \ \ .
! \_.R
L
k\é\/ x4 /“N X
R N
26
wherein:

R is hydrogen or halogen; |
R''S and R"'® are each independently hydrogen, halogen, lower alkyl,
5 lower alkoxy, hydroxy! or lower alkanoyloxy;

R'" is lower haloalky! or lower alkyf;
X' is sulfur, oxygen or NH; and
2% is lower alkylthio, lower alkylsulfonyl or sulfamoyl;
or a pharmaceutically acceptable salt thereof.

10 [000136] Materials that can serve as a Cox-2 selective inhibitor of the
present invention include substituted derivatives of benzosulphonamides
that are described in U.S. Patent 6,297,282. Such benzosulphonamide

derivatives have the formula shown below in formula XXIII:
R118

X_15 S(O) R119
o0 o Z N7 XXH
\/ | L
125" \*NH/\\R124

i5 wherein:
X"® denotes oxygen, sulphur or NH;
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R""® is an optionally unsaturated alkyl or alkyloxyalkyl group, optionally
mono- or polysubstituted or mixed substituted by halogen, alkoxy, oxo or
cyano, a cycloalkyl, aryl or heteroaryl group optionally mono- or
polysubstituted or mixed substituted by halogen, alkyl, CF3, cyano or
alkoxy;

R'™ and R"™, independently from one another, denote hydrogen, an
optionally polyfluorised alkyl group, an aralkyl, aryl or heteroaryl group or a
group (CHz), X" or

R"'® and R™, together with the N- atom, denote a 3 to 7-membered,
saturated, partially or completely unsaturated heterocycle with one or more
heteroatoms N, O or 8, which can optionally be substituted by oxo, an
alkyl, alkylaryl or aryl group, or a group (CH,)—X'®:

X'® denotes halogen, NO,, —OR'', —COR™!, —C0, R'?', —0CO, R'?",
—CN, —CONR'™' OR'™? —~CONR'?' R™2, —SR™', —S(O)R"2!, —S(0),
R121’ —NR™! Rmz, ——-NHC(O)R121, —NHS(0), R121;

n denotes a whole number from 0 to 6;

R'® denotes a straight-chained or branched alkyl group with 1-10 C-
atoms, a cycloalkyl group, an alkylcarboxy! group, an aryl group, aralkyl
group, a heteroary! or hetercaralkyl group which can optionally be mono-
or polysubstituted or mixed substituted by halogen or alkoxy;

R'2* denotes halogen, hydroxyl, a straight-chained or branched alkyl,
alkoxy, acyloxy or alkyloxycarbonyl group with 1-6 C- atoms, which can
optionally be mono- or polysubstituted by halogen, NO,, —OR'?! —
COR™!, —CO, R™', —0CO, R"™', —CN, —~CONR'?' OR'?2, —CONR™®'
R22, SR —S(O)R™!, ~—~8(0)s R'2! __NR'™' R22 —NHC(O)Rm, _
NHS(O), R™', or a polyfluoroalkyl group;

R'™! and R, independently from one another, denote hydrogen, alkyl, -
aralky! or aryl; and

m denotes a whole number from 0 {o 2;

and the pharmaceutically-acceptable salts thereof.

[000137] Compounds that are useful as Cox-2 selective inhibitors of the
present invention include phenyl heterocycles that are described in U.S.
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Patent Nos. 5,474,995 and 6,239,173. Such phenyl heterocyclic

compounds have the formula shown below in formula XXIV:

RMS

XY

or pharmaceutically acceptable salts thereof wherein:
X7-—Y'—7"-is selected from the group consisting of:
(@) —CHz CH, CH, —

(b) —C(O)CH, CHz —

(c) —CH, CHy C(O)-——

(d) — CR129 (ng) —O—C(O)—,
(e) —C(0)—-0—CR'®® (R'2%)—,
(f) —CHz —NR™?" —CHp —,
(g) — _CR'?° (Rvs) NR127 —C(0)—,
(h )_~CR128~(«R138 —5—,

(i) —S— CR'2=CR%® —,

(§) —S—N=CH—,

(k) —CH=N—S8-—,

() —N=CR"?® .-,
(m) —O—-CR" =N-— |
(n) —N=CR"?® ~-NH-~,

(0) —N=CR'?® ——5— and

(p) —S-—CR'?8=zN—,

(q) --C(O)——~NH127 —CR'2® (ng’)——,
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(r) —R" N—CH=CH— provided R is not —S(0)2CHs,

(s) —CH=CH—NR'®" — provided R'® is not —S(0)2CHs;

when side b is a double bond, and sides a and ¢ are single bonds; and
X"7—Y'—7".is galected from the group consisting of:

(a) =CH-~0O—~—CH=, and

(b) =CH-—-NR'? —CH=,

(¢) =N—5—CH=,

(d) =CH-—S—N=,

(e) =N—QO—CH-=,

(f) =CH-—0O-—N:==,

() =N—-5--N=,

(h) =M-—0O—N=,

when sides a and ¢ are double bonds and side b is a single bond;
R'25 is selected from the group consisting of:

(O)2 CHs,

(O)e NHQ,

(©)

(

(e) (O)(NH\NHQ,
(f) (O)(NH)NHL,(O)CH,
(9) P(O)(CHs)OH, and
(h) P(O)(CHz)NH,;
R is selected from the group consisting of
() Gy ~Ce alke/,
(b) Cs, Cy4, G5, Cg. and Cy, cycloalkyl,
(c) mono-~, di- er tri-substituted phenyl or naphthyl, wherein the substituent
is selected from the group consisting of:

(1) hydrogen,

(2) halo,

(3) Gy —Cp atkoxy,

(4) Gy (g aliylthin,

(8) ON,
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(6) CF3,
(7) C1 —Cy alkyl,
(8) Na,
(9) —COz H,
(10) —CO, —Cy —Cy alkyl,
(11) -*-C(ng)(ﬁmo)-“(:)i"i,
(12) —C(R™)(R"™%)—0—C; -C, alkyl, and
(13) ~—Cy ~Cs alkyl-CO, —R12° ;
(d) mono-, di- or tri-substituled heteroaryl wherein the heteroaryl is a
monocyclic aramatic ring of 5 atoms, said ring having one hetero atom
which is S, O, or N, and optionally 1, 2, or 3 additionally N atoms; or the -
heteroaryl is @ monocyclic ring of 6 atoms, said ring having one hetero
atom which is M, and optionally 1, 2, 3, or 4 additional N atoms; said
substituents are selected from the group consisting of:
(1) hydrogen,
(2) halo, including fluoro, chloro, bromo and iodo,
(3) C« —Cq alkyl,
(4) Cy ~Cs afkoxy,
(5Y C1 —Cg alkylihio,
(6) CN,
(7) CFs
(8) Na,
(9) -—C(R'*YR™%._OH, and
(10) —C(R™*)(R"®)ee0—Cy ~C4 alkyl:
(e) banzoheteroaryl which includes the berizo fused analogs of (d);
R is selected from the group consisting of:
(a) hydrogen,
(b) CF3,
(c) CN
(d) Gy e alleyt,
(e) hyeirovyd 24 - Cy alh,

(f) GO Cy ~Cq alkyl,
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(9) outionally snbsiituted:
(1) —Cy =C;5 alky-Q°,

(2) —C1 ~Cs alkyl-O—Cy —Cg alkyl-Q®,
(3) —Cy —C; allkyl-8—Cy ~C3 alkyl-Q°,
(4) — r:1 ~cg,,, aliy-O-—Q°, or

(5) —Cy ' alkyh-S—QF,

wherein the substituent resides on the alkyl and the substituent is C; —

C: alkyl;
(h) ~C2;
R and R'™ are each independently selected from the group consisting

of:

(a) hydrogen,
(b) CFs3,

(c) CM,

(d) C. —Cy aliyl,
(e) -Q°,

(f) —O—2%;
(g) —5--Q°F, and
(h) optionally subsiituted:
(1) = Cy ~Cs alkyl-Q®,
(@) 0y ~Cs5 alkyl-Q°,
(3) —8--C ~Cs alkyl-Q°,
(41 ~=Cq = s alkyl-O--Cy ~Cg alkyl-Q®, ,
(5) —Cy g alkyl-8—Cy ~Cq alkyl-Q®,
(6 mc1 ~Cg, alkyl-O--QF,
(7Y =ei2g =G ally-S—G°,
wherein the substituent resides on the alkyl and the substituent is Cy —
C. allyl, ar
R'2® R R R andg R'*2 are each independently selected from the
groun corisisting of:
(a) Fredtrazen,
(b) G- -Cg alkyl;

PCT/US2004/003219
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or R™ and R™? or B™" and R™ together with the carbon to which they
are attached form a saturated monocyclic carbon ring of 3,4, 5,6 or 7
atoms;,

QP is 0Oy H, O, Gy ~Cy alieyl, tetrazalyl-5-yl, C(R™)(R'%)(OH), or
C(R™ (3132 ((~~C1 ~Cy alkyl);

proviclad thet wiken Xo—Y—7Z is —8—CR"*=CR'™, then R'®® and R"*® are
other “han CFa.

[000128] An examplary phenyl heterocycle that is disciosed in U.S.
Patent tva. £,239,173 is 3-phenyi-4-(4-(methylsulfonyl)phenyl)-2-(2H)-
furainonao.

[000119}  Ricusliccarbonyt indole compounds such as those described in
U.S. Patent No. 6 303,628 are useful as Cox-2 selective inhibitors of the
presant invention. &Such bicrycliccarbonyf indole compounds have the

formuia shown helow in formula XXV

e e - Ny /
00191 l >_/L (—\\ | XXV

ST T 7 N ——(GHa)g
: \_.__m- fo

; cH
(EH,

or tha pnameaceutically acceptable salts thareof wherein:

A%is i) G allovlene or —NR' —;

78 is G YA or S0, RS

Z%is CAor N;

710 q d v are ependently selected from —~CHz —, O, 8 and —N—R'%;
mis 1 Dor3;

gan' 't an nospendently G 1 or 2;
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X8 is irndependsntly selected from halogen, Cq ~C4 alkyl, halo-substituted
C1 —Cq alke, huecdroxvl, Gy ~C4 alkoxy, halo-substituted G4 —C,4 alkoxy, Cq —
C., alkylihio, nitto, amino, meno- or di-(Cq -C4 alkyl)amino and cyano;

nis 0, 1,2, 3 or4;

L% is cucygen ar sultur

R is hvivoger or G, -Cy alkyl;

R 5 huredrcayt €4 ~Ce alkyl, halo-subsiituted Gy ~Cs alkyl, C1 —Ce alkoxy,
halo-sthetitites G- -0y alkoxy, Cg --Cy cycloalkoxy, Cq ~Cy4 alkyl(C; ~C7
cyclemlay) —MRY¥E R Gy ~Cy alkyiphenyl-O— or phenyl-O—, said
pheny! ©aing opdomally substituted with one to five substituents
independantly satecied from halogen, Gy —C4 alkyl, hydroxyl, G —Cq
alkoxy anc nitro

R'* g C, ~Og ailyl or halo-substituted G4 ~Cg alkyl; and |

R a.¢ =1 ara indenendently selected from hydrogen, G1.¢ alkyl and
halo-sulstituted Gy -Gy allod,

[000140} Metarials that can serve as a Cox-2 selective inhibitor of the
presein fvention inciude benzimidazole compounds that are described in
U.S. vatent N 6,310,079, Such benzimidazole compounds have the

formitila o haiow in formula XXV

ST N
1 ﬁ ‘ i N 140 139 138
20 Ll NS e (™ s 39,
(X ! ‘ / S CRIEmmOR R XXV
"' » Py ‘“/
o \‘
\
/\10 _______ {xd())m

or a Lo euccally acceptable salt thereof, wherein:
Al s Fenerea ¢ selesind fiom

1

a B Ve e nosyelic aromatic ring having one hetero atom selected
from £, & aac' ™ and optionally containing one to three N atom(s) in

addivito exid bate o atom, or
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a G-razinker 2o sunocyelic aromatic ring having one N atom and optionally
containiiy ane 1o tour N atom(s) in addition to said N atom; and

said hetercany being connected to the nitrogen atom on the benzimidazole
througt = cevlbon atorn on the heteroaryl ring,

X i indenendantly selacted from halo, Cy =G4 alkyl, hydroxyl, Gy ~Cq
alkoyy b zla-s autiteted 04 -0y alkyl, hydroxyl-substituted Gy —C4 alkyl, (C4
—Cq wlleovy - 7 Al hale-substituted Gy ~Cq alkoxy, amino, N-(C4 ~Cy
allyl e, N b0 -2 alkyDamino, [N-(Cy =G4 alkyl)amino]CGy —Cq
alkyl (M N-di( =0y alkyDamino]Gy ~Cs alkyl, N-(Gy -Gy alkanoyl)amonio,

N-(Cy - sy 1 G -0y allkanoylamine, N-[(C; —C4 alkyl)sulfonyljamino,
" . y y

N-[{halc sukstiniad Oy - J;riwyl)&ulfonyﬂam'no C4 —-C, alkanoyl, carboxy,
(Cy -0 oy cavsemyd, carbarmoyl, [N-(Cq —C4 alkyi)aminolcarbonyi, [N,
N-cli(f 5y -2 n‘;;\.'Hﬁ*m';:”',o]mrk':xmnyi, cyano, nitro, mercapto, (C1 —Ca
allkyhyivo, 'C - Oy alesuifing, (G4 ~Cq alkyl)sulfonyl, aminosulfonyl, [N-
(Cy ~q cley amnelsuifony) end [N, N-di(C4 -Gy alkylhiaminojsulfonyl;

X2 iy inrsepen:iantly sefectad from halo, Cq —Cs alkyl, hydroxyl, C1 —C4
alkoxy, b ot Tuted Gy -Gy alkyl, hydroxyl-substituted Cy —C4 alkyl, (G4
=Gy sty 0y ikl halo-substituted Cy -Gy alkoxy, amino, N-(Cy —Cq
alloytysroin s, W s - atkyllamino, [MN-(Cy ~C, alkyl)amino]Cy -Cq4
alkyl (8¢ it <O alkyliaming]Cy —Ca alkyt, N-(Cy -G, alkanoyl)amino,
N-(C- - ikl C -Ca alkanoyl) amine, N-[(Cy ~Cq4

atkyhsulrn e, Nohalo-substituted Cy ~Cy allyl)sulfonyllamino, Gy —
Cealierovl o o (13 -0y alkoxy)hydroxyl, cabamoyl, [N-(C4 —-C,4 alkyl)
amir oo ooyl U Nenk Gy -Gy alkyl)aminolcarbonyt, N-carbomoylamino,
cyand, rise » weenls, (T ~Cy alkylthio, (Cy —Cy alkyl)suffinyl, (G -Cyq
alkyi,suto !, wrincoufony!, INSC, —Cy alkylaminojsulfonyl and [N, N-
di( -7 albe sz isuliony,

R o e T e

siraly -~ rbowo tod - Oy eikyl optionally substituted with one to three

subeint Y e sais substituents are independently selected from

™~
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halo, hyor 1Dy skory, amino, N-(Cy ~Cq alkyl)amino and N, N-
di(Cy -7 bk ey

Ca —(13 ycloslhyl o siionally substituted with one to three substituent(s)
whersi 2aid ¢ thatiluants avs indepently selected from halo, Gy —Cq alkyl,
hydre ol Dy =00, e v, armiine, N-(Cq ~Cy aliylamino and N, N-di(C4 —Cq4

alicyl - von-

wher«i~ a7 cohe’ Uenis aie independently selected from halo, Cy —-Cq
allyl, Tnlvoaegt, 75 - 00 allirey, amino, N-(Cq —Cq alkyl)amino-and N, N~
Ai{Cy oy cnvdl s e

phem {antic sy subestiuled with one to three substituent(s) wherein said
subs, e is oL o e vconitly selected from halo, Gy ~Cy alkyl, hydroxyl,
Cy =Ly o'k Patesihatiitiod Oy -Gy alkyl, Dydroxyl-substituted Cy —Cy
allkod i -G aboanir -0y alkyl, halo-substituted Cq --Cy alkoxy, amino,
N-(Co - Do s an oo, N, M-di(Cy ~Cy alkyamino, [N-(G1 —Cq

allylier el byl DN N-gi(C4 ~Cy alkylamino]Cy ~Cy alkyl, N-(C4 —
Cy et i o oy, DRIy =00 alkyINGy ~Ce atkanoyl)lamino, N-[(C4 ~Cq
alkyliee, ooy ' & Hbsiesabstituted G- -Gy alkyl)sulfonyljamino, Gy -
Ca it 21Cys, v oy, (G =40, alkoxy)carhonyl, carbomoyl, [N-(C1 —Cy
alloydemincioamor 0N Neaif Dy ~Cq alkyhaminojcarbonyl, cyano, nitro,
mercs i (- e llbvMalo, (34 =Gy alkysulfinyl, (C, —~Cy4 alkyl)sulfonyl,
amir e b OOy wligyamino]sulfonyl and [N, N-di(Cy ~Cq

alkyhy g 00T nad

he‘(‘(ﬂ' B R O P b

a b o e e aromatic ring having one hetero atom selected
frery ¢ i nen spdinaally containing one to three N atom(s) in
addi-. v e g clee ar a B-membered monocyclic aromatic ring
havro e oo d opricr ally containing one to four N atom(s) in
add™ o Uy

said b Lo oo ant ezl substituled with one to three substituent(s)
seloc ot

TRG L b s et . £ .
RY o~ 5 seoone sty salected from:
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hyd g

halo

Ci- 7oy

PRy 2t e sthg'e o with one 1o three substituent(s) wherein said
Sl e i aney Dy selected from halo, Gy —Cy alkyl, hydroxyl,
Cothy whicr g, B0y =24 alkylamino and N, N-di(Cy =Cy

alkes) =y

or Bt sy e vather with the carbon atom fo which they are
atloord ™ T na] sing;

mis oo g

nist, @ 0 oo
(OG0 Oy s hat may be empioyed as a Cox-2 selective

Ik s st e st cpeaaiion include indole cormpounds that are

dest be b £ Peet 68,300,863, Such indole compounds have the

forme “moc o by fernia XEVE-

KXVH

o N3

P Y 74
((?’-7 L "_ ’w‘.ﬂ<
and v e e sy e o antable salis thereof, wherein:
LYis 00 R
YO e lidenes
Q%is
(@) ot e v sluded Gy -Gy aliyl, said alkyl being optionally
subvs v e abelifuents indapendently selected from
hycie 7 1 E e s and mono- or di<( Gy —Cy allgyliamino,
(k)7 -7 e e spbaiituied with up fo three substituents

indera o 2t one byedroxyl, Cq -Gy aliyl and Cy ~Cy alkoxy,

-+
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() phe o oo M veez 2yt or naphithiyl being optionally substituted
with &« st e pospendantly selected from:

(oo 1ytab 0y tad maosubsiituted G —~Cy alkyl, hydroxyl, C1 ~C4
2 bl nsd O -0y atkoxy, S(Q)m R, SOz NH,, SOz N(Cy

et e oo of di( Oy -Gl alkyDamine, NHSO, R™,
PRy el T 0, (G =0y alkyl), Cq -Cy aliky-OH, Gy =Gy
gt T e e O PG - allond), CON(Gy ~Cy alkyl)e and —
Ukt b e oba] Dining cotionally subkstituted with one or two

o i iy selected from halo, Gy -Gy alkyl, CFs,

oo s on s aming, maorio- or di-( Gy ~C4 alkyl)arnino

(dya roeme e ez et of B atoms, said aromatic group having
one e, ar e ascas B O 8 end Woand optionally containing up to
throo M o aee T gaid heteroatom, and said aromatic group
beir w st st e s ree substiutents independently selected
from '

co e T ey hielosubstituted Gy ~Cyq alkyl, hydroxyl, Gy —~Cy
Froan s bl e 2Dy alkony, Sy =Cg alkyl-OH, S(0)m R,
Lo o=l ahola, aming, mono- or di-( Gy -Gy
S e b NG, CN, €O, H, COa (G ~Cy alkyl),

T e CONMG: ~Cy alkyl), CON(Cy ~Ca alkyl)z,

o e e auhgtiuted phenyl wherein the substituent

.
.

—

e g o hado OFg, Gy -Ca alkyl, hydroxyl, G -

Gocee, et 8 G, 80, NH, amino, Ch.g alkylamino

(@) e t.ooa i ercrauap of 6 atorms, sald aromatic group having
ore ¢ ez koo ontionally containing up to three atoms in
adcr . e s o e g said arornatic group being substituted

Witi e o s vddenandendly selected from the above group

Rf s s ane D ko eptionally substituted with a substituent

sl e e gt ey OR™ nitro, arino, mono- or di-( Cy
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~Cq v Ty =Gy alkyd), CONHg, CONH(C4 -Cy alkyl)

whe". ST PR
Py D e Ty alieiy!, said alkyl or alkeny! being
arcomnb oot ot un e fowr substituents independently
10 Seontloa00
Sy e LU 810), R, nitro, amino, mono- of dis(
e 1M SO HL, GO, (G ~Cy atkyl), CONHy,
o SN =g atkd)y, QCO)RY, thienyl,
o e s e followireg formulas:
15 ,

/9



10

WO 2004/078113 PCT/US2004/003219

O
CH? (CH2)p
___N<(J ‘)p N/ ’
] (CHa)
s .t

=N Z" and
\ / \_/

(¢-2) Cq ~Cag alkyl or Gy ~Cpp alkenyl, said alkyl or alkenyl being
optionally supstituted wiih five to forty-five halogen atoms,
(c-3) ~Y°—C3 —C7 cycloalkyl or —Y°*—Cs —C7 cycloalkenyl, said
cycloalkyl or cycioaikenyl being optionally substituted with up to three
substituent independently selected from:
(c-3-1) C1 ~C4 alkyl, hydroxyl, OR'™, S(O)y, R, amino, mono- or di-
( Cy —C4 alkyhamino, CONH,, CONH(C4 —C;4 alkyl) and CON(Cq —C4
alkyl)a, ‘
(c-4) pheny! or naphthyl, said phenyl or naphthyl being optionally
substituted with up 1o seven (preferably up to seven) substituents

independenily selected from:

80
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(c-4-1) halo, Gy ~Ci alkyl, Gy ~Cy alkyl-OH, hydroxyl, Cy —Cg alkoxy,
halosubstitited G+ -Gy alkyl, halosubstituted Cy -Cg alkoxy, CN, nitro,
S(Chm R™ SOy NHz, S0 NH(Cy —Cy alkyl), SO2 N(C1 —Cy4 alkyi)z,
amino, Cy -0y alkylaimiro, di-(Cq —Cy4 alkyl)amino, CONH,, CONH(C4
~Cy alkyl), CON(C, ~04 alkyl)e, OC(Q)R™®, and phenyl optionally
substituted with up io three substituents independently selected from
nalo, Cq ~Cy atiyd, hydroxgyl, OCHs, CFs, OCF3, CN, nitro, amino,
mono- or di-(Cy ~Cy ativyhamino, COp H, CO, (C1 —C4 alkyl) and
CONH,,

(e-5) a monoeyclic aroratic group as defined in (d) and (e) above, said

aromatic greup heing eptonally substituted with up to three

substituents independantly selected from:
(C-E-1) haly, Gy ~Cy alyl, Gy ~Cy alkyl-OH, hydroxyl, G, —Cg alkoxy,
CFg, OCEg ON, mifrn, $10)m R™2, amino, mono- or di-( Gy —Cq
alkylamin, COMH,, CONH(C, -Cy alikyl), CON(C1 ~C4 alkyl)z, CO;
H and COyp (0 -Gy 2iky, and —Y-phenyl, said phenyl being
optionally substiufed wih up to three substituents independently
selected haiogen, Gy -y alkyl, hydroxyl, Cy ~C,4 alkoxy, CFs, OCFs,
CN, nitra, SOy R, amino, mono- or di-( C1 ~C4 alkyl)amino, CO;
H, GOy (CGy =Ty aliivl, GONH,, CONH(Cy =Cy4 alkyl) and CON(C4 —Cy
alkyl)z,

(c-6) a group of tha following formula:

(CHA,
PN
e \/ e

N,
;‘((:;P"I;‘,)F'

X2 ig ha'o, Cy Ly slky), droxyl, Gy =G4 alkoxy, halosubstitutued Cy —Cy
atkosy, S(On R'™, aming, mono- or di-(C ~Cq alkyl)amino, NHSO, R,
nitro, halosubstitived G, -Cy allkyl, CN, COy H, GO, (C1 —C4 alkyl), Cy -Cy
alkyl-OH, Gy~ adiytOR™ | CONH,, CONH(C4 ~C4 alkyl) or CON(Cq —C4
alkyl), ;
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R is Gy ~-Cq aley! or nulssubstiuted Gy —Cq alkyl;

misO, Tor2:nist, 1, 20r3;pist,2,8,4o0r5;qis2or3;

Z" is oxygen, suitur or MY and '

R'™* is hydrogen, (1 -Gy alkiyl, halosubstitutued Gy —Ca alky! or Y-
phenyl, said pheny! being apticnally substiiuted with up to two substituents
mdepandm‘ﬂly elocied qorm halo, Cy ~Cy alkyl, hydroxyl, C1 —Cy4 alkoxy,
S(O)w R™, amiivior, rona- or di-(Cy —Cy alkyl)amino, CFs, OCF3, CN and
nitro;

with the proviso thai o groun of formula ~Y°-=Q is not methyl or ethyl when
X? is hydrogen,

L% is oxygen;

R'™ is hydrogen; and

R is acetyl.

[000142] Aryi phenyvibwarasides that are described in U.S. Patent No.
6,077,869 can sarve as Cox-2 selective inhibitors of the present invention.
Such aryl pheny!hydrazivies have the formula shown below in formula
XXVill:

e '.:;}\_ N et P {\:\

iy ‘;“M"' "“w-r—"' .
l | d 3[ XXVl
,,J;J
/\;}4’ N /><
X23 \’e
whetein:

X and Y® are selectad fror hydrogen, halogen, alkyl, nitro, amino,
hydroxy, methoxy anu rrethvisulfonyl;

or a pharmaceutically zoceptable sall thereof,.

[0001437 Materials ihat can serve as a Cox-2 selective inhibitor of the
present invertion includa @ andoxy, 4-aryl furan-2-ones that are described
in U.S. Patent 1o, 6 140 545, Such 2-aryloxy, 4-aryl furan-2-ones have

the formula shovwn belo i i rmula XXX

82
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14
AN
~149 i ’
!.‘f‘ ' ) :
148 ] i
R ///l . I L [J
¢ o - WAFEY
Fe N e 28X

or a pharmacestical oot thereol, wherein:

R is selectad from the grouy consisting of SCHa, —S(0), CHs and —
S(O), Nty ;

R is selscted from it growp consisting of OR™, mono or di-substituted
phenyl or pyridy! wheran ihs substituents are selected from the group
consisiing of mne:hv!, crnro and F;

R is uncubstitutad or meno or di-substituted phenyl or pyridyl wherein
the subsiituents ars salantad trom the group consisting of methyl, chloro
and F;

R™8 i3 M, Gy -, alioyi cprinaaty substituted with 1 to 3 groups of F, Cl or
Br; and

R™is H, C- -, aly: cotionaly substituted with 1 to 3 groups of F, Cl or
Br, wiitt ine proviso shar 1 end R™9 are not the same.

[0001447 Matadals thal can serve as a Cox-2 selective inhibitor of the
present inventun inslu ¢ bisaryl compounds that are described in U.S.
Patent No. 5,994,573 Such bisaryl compounds have the formula shown

below in formu s {0

&)
Ui,
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or a pharmaceitically 2 zoaniabie salt, ester or tautomer thereof, wherein:
Z¥% s C or M

when Z5 is 1N, #0 repiessiis H or e absent, or is taken in conjunction
with R'% ¢s desoribog batbin:

when 2215 G 2% wmeserts Hand R is a moiety which has the
following chgractarisun,.

(a) it is & linear chan of 34 atoms containing 0-2 double bonds, which can
adopi an anergeticnt, saie fansoid configuration and if a double bond is
presem, the bond isin Ihe vans configuratiion,

(b) it is fipophitic extept fo the atom bonded directly to ring A, which is
either lipophiic or rove poesils, and

(c) there existc an waargs' sany stable condiguration planar with ring A to

within about 15 dnees .

fol

or R*™ ard %' gve 104 ur 1 cnmbination and represent a 5- or 6-

membared el alir o soeorormatic ving D fused to ring A, said ring D

comaininig C-8 halzroaso s anlected from O, S and N;

said ring I beivg Iooedalic »eoept for the afoms attached directly to ring A,

which are fipoabilic oo poohitic, and said ring D having available an

g4
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energeticady sinole corihu{ on planar with ring A to within about 15
degrees,;

said ring I furt e bane o0 iuted with 1 R? group selected from the
group cengisrr g ol O A7y il —-OCy ~Cy alkyl, —-NHG ~Cy alkyl, —
N(Cy ~ alioyhig, 10y O - alieyl, —8--Cy —Cp alkyl and ——C(S) Cq -
C, alkyt:

Y7 represerrs bl OH o Do G0y -Cq alkyl, and when Z'2 is N, Y7 can also
repraseans & ca hor s s e

R yepreasnic M e ov o and

R84 represent s bvog 1L

[0001 4‘51 Cormpourds e 2s Cox-2 selective inhibitors of the present
invertion incluas 1,5 iinevoyrazcles that are described in U.S. Patent No.
6,028,202, S 1,5 devievrazoles have the formula shown below in

formuia ¥ndi:

o
Lo
1
4
‘! ' -
! "

e O\ R16! XXXI

“\
! Vy
= ! “\
“ - j“ ‘\,,«.‘,‘. N =
- . - - 7

whereir:

R, R R ardt 7o e ndependently selected from the groups
consisting o1 Lo v, U oL alkyl, Gy ~Cs alkoxy, phenyl, halo, hydroxyl,
Cq ~ s allylautts vy, i, = kylthio, trihaloGy ~Cs alkyl, amino, nitro and

2-QuInoliy e o

$0%
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R s b YOTDe e, o i b »,5, trihaioCq Oy alkyl, phenyl, substituted
pheriyl '+t e h pae | e atiitents are halogen, Cq ~Cs alkoxy,

1" is heteroaryl of 5-7 ring mermbers where

trihalo, --Cs oyt o e o
atleast one ol © 1z vir 700 s s nitrogaen, sulfur or oxygen;

R js hpiroger, 0oL oo phenyt G - Cs alkyl, substituted phenyl Cy —

Cs alyl woere #1a ohe o f - -ssitulents are halogen, Gy ~Cs alkoxy,
trihaloCy Ce vty vt o 179045 Gy 005 alkoxycarbonyl,
phenosrarc v o ot s nhenoxvearbony! where the phenyi
substitimnty = ¢ hedeep oy, alkoxy, frihaloCy ~Cs alkyl or nitro;
RITia )~ ohey oos 4 Oy Gy alkyl where ihe substituents are
halogen, trihal . 05 ey g ~Cs alkoxy, carboxy, Cy —Cs
alkoxycabiony oy e, o0 wlkyleming, diCy —Cs alkylamino, diCy ~Cs
alkylamiooCy 0y sk <ov e Ty ~Cy alkylaminoCy —Cs alkylamino or a
heterocvilz con oy 2 1 atorns where one more of the ring atoms is
nitrogen ox /e o 0, Lo ve said helarocycle may be optionally
substituti vt i -C e b or BT s phenyt, substituted phenyl (where
the phor i subedtd: o v o or more of Gt —Cs alkyl, halogen, Gy —Cs
alkoxy, tiinalot . -1 Lyl v nidea), or R g heteroaryt having 5-7 ting
atoms whier® cre o o Lt ems are nitrogan, oxygen o sulfur, fused
heteroary whe - a1 wee 5.7 memberad sromatic rings are fused to
the hetar: pd vy

R s s 50 T o g B9 gre independently selected from
hydroge: arai s e act ™ and B may be taken together with the
depimeu‘ NGy e e e scaryt Hng of 5-7 ring members where one
Or MG &'t iy v 02w pitrogien, sulfur or oxygen where said
heteronnd v o we o iy substitutad with Cy ~Cs alkyl; R'%2 s
hydrager:, G Do e ming, and halogen;

and phariee et st st e salts thareof,

[000% 48 W' iew o unve ag e (G x-2 selective inhibitor of the
present iuve to e e heioted imidazoles that are described in
UG, Falern ic -0 0 5 2asubstivied imidazoles have the

formuia =i cvny Lo L WO

B
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wherei
R®igp ens
atoms,

subisiftutan phe ol

wherein the st o loas

of thz vroug o sl

nitrile:

Rw‘ 35 i)!l."l’n’?, T B

atons,

substiiurag b ey
whearainy [ s e s
membain o T i

substiieeg s L

wherein iha ol w1

of the: crovp o sl oy o0

nitrile,
R‘If}ﬁ H -, g'{{“‘ ’,-, ‘

arviouwyras s by

phthotiee do o i

sucCinir e e sl

alkyls;-g;r‘m Lo LU

alkyl whesam p oo

subsii, 0

Pt ‘Y
T AT

105

PCT/US2004/003219

c o ein the heteroary! contains 5 1o 8 ring
s papendently selected from one or members
b alkyl, halagen, nitro, trifluoromethyt and

. &ir the heteroaryl contains 5 to 6 ting

ao ) aspendanity selected from one or more

oty of Gy Ui alikyl and halogen, or

. leperdently selecied from one or members
- L5 alkyl, halogen, nitro, trifluoromethyl and

oo hdethowymethyl), Gy -Cs alkoxycarbonyl,

A ytoxyearbaonyl, anylCy ~Cs aikyl,
¥ (g ally’, diaminoCy ~Cs alkyl,
-y atkylearbonyl, arylcarbonyl, Gy =Cs
A, onegnarbonytl —Cs alkyl, heteroarylCy ~Cs

«ns & 10 6 ring atoms, or

Ry
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wheteiy " v by iy
members of - 00
amina, O L,
R167 ., ( - 3 : :
AMiganias o o

s O o i
qis 3,
Xohis co i e

vinyl w'F oyt

pheryi, oot e ey

amido, proret oo
ary[( P -T R R
phery iz i »

substiten s o o

wherin v oo war oy Ly

—Cs ahl e

subcida o v !

whes iy wer g oyt e
of the v it
substiy ¢ b

wherein o e

e ixa o, i e e

subgtioroy e ,
whe iy s 0 P
more =T e
subsrtr, o

whee soy v r 0 0y
More s e oo e
alko -

subig oy

rof
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=+ independently selected from one or more

vy of Gy -5 alkyl, Gy ~Cs alkoxy, halogen,

SO -0 & kylamino;

T R

©ongigting of hydrogen, hydroxyl, halogen,

- O evcloalioyl, Gy —~Cs atkoxy, phenoxy,
ity g alislaming, nitrile, phthalimido,
aleylaminccarbonyl, phenylarninccarbonyl,

O U alleyithio, Cy ~Cs alkylsulfonyl,

- salacted from the group consisting of Gy

Syl ihisnyd, furanyl, and naphthyl;

coacendenty, selected from one or members

-3, broine chlorine and iodine,

reper denth selected from one or more

0y of flacrine, bromine chiorine and iodine,

- iscter frorsy the group consisting of one or

¢ ohihailv o and amino,

Cave adenendently selected from one or

ssisiing of Gy —Cs alkyl, halogen and Cy =Cs
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wherein *he phanyl substituenis are independently selected from one or
more members of the grotip sonsisting of Cy —Cs alkyl, halogen and G4 —Cs
alkoxy,

substituted Cq -Gy elkerny,

wherein he alkyl substituent is selected from the group consisting of
phithalirido and amino,

substitutzd an!Cy g mllkyl,

wherein the alkyl substivenl is hydroxyl,

substituted aiylly -3y s,

wherain the ohenyl subsiititants are independently selected from one or
more mermbers of the group consisting of C1 —Cs alkyl, halogen and Cy —Cs
alkoxy,

substitutec amido,

wherein the carbory! substiuent is selected from the group consisting of
Cy ~Cs alkyl, phenvi. ardC, -Gs alkyl, thienyl, furanyl, and naphthyl,
substituted phenylcarbaony

wherein the phenyl substitusnts are independently selected from one or
members of the group consisting of C4 —Cs alkyl, halogen and Cy —Cs
alkoxy,

substituted Cy -G allorihic

whernin the ailad subsitiuesd is selected from the group consisting of
hydroxyi snd ohthaliviico,

substituted Cq -Gy, alkvizuitonyl,

wherein the alkyl substinien is selected from the group consisting of
hydroxyl ana phthalinino,

subsiiluted phanyls ooy,

whaerein the pheny! sur situents are independently selected from one or
members »f the greup consisiing of bromins, fluorine, chlorine, Cy —=Cs
alkoxy and triftuoremetivd,

with the proviso:

39
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if A" is euifur snd }* e oinsc than hydrogen, Cq —Cs alkylaminocarbonyl,
phenylaminocs ihoryl, £y -Cy alkylaminocarbonyl, Cs —Cs alkylsulfonyl
or phenylsulioryl, i o g nust be equal to or greater than 1,

if A is aulfur zad ¢ s 1, 12 X* cannot be Cq —C» alkyl;

if A" is carboryt ang o is O “hen X2 cannot be vinyl, ethynyl, Cy —Cs
alkylamirccart ooy, v onvliarninocarbonyl, arylCy ~Cs alkylaminocarbonyl,
Cq ~Cy miltyleuiiony” oy e isulfonyl;

if A is carbonv, ¢ = O 2 2 s H, then R is not 2-

(trirnatytsity e hosyme

if nis O aad g i 0, en 85 cannot be hydrogen;

and phasnraceticalt oo rable salts thereof.

[000447]  Wuveria s that o0 serve as a Cox-2 selective inhibitor of the
- and 2,3-diarylcycloalkano and cycloalkeno
pyrazoles ihat e desciber in U.S. Patent No. 6,083,969. Such 1,3- and

2,3-dianpyrazcle corny o s have the general formulas shown below in

presant awention fhehic

formulas F3HET and WX

\ XXX
NEEp
/ ¢
i W
IS A
3 R

90
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e
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/ Rt

D
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R‘IG“

whersain:

2 e ...1',‘ .
R18% g 197 e

hydragenn, haweian

triftuove, - - S0

and

the fused ey A

opticr ailty suhelute g

fornt.sine.

iv e e ity selected from the group consisting of
(0, o aligrl, (Gy =Ce)alkoxy, nitro, amino, dydroxyl,
-B0(Cy ~Ce)alkyl and —80, (C1 ~Ce)alkyl,
15 ¢ rvnn selacted from the group consisting of an

<t vavyl and cycloheptyl group having the

gl
K J'J\ R173
e
R e
\_{ -
-, g
~J “ - t J /
'\.fd e h s ~
o 172
-—R
‘ [ Lo
P'I [ b e .
' i
R17!
i R170

wheta.
R'7 5 s vectog

and oty

rothee e consisting of hydrogen, halogen, hydroxyl
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a
)yt

or FV an i 1w o his form a moiety selected from the group
consahir of — Gt v ONH(CHg)COCHz =, —OCOCH=and —
0

R75 s V7 e o iy selected from the group consisting of

o

5 hydrogar, oeen we ool caronyl, amino, (Cq-Cealkyl, (Cq -
Corethoxy, = s o0 20 8 Ll OCH,, ~~OCH, CHg, —0802 NHCO;
CHe, = K0 L e 00 W, - CHy GO, CHg, ~—CH, CO, CHa
CHa, ~LiHy Sl 0 -y GO NHCH3, —CHCHCQO, CH, CHg, —
QG ({0 7 ) s ™ di(Cy ~Cgdalkyl and di(Cq ~Ge)alkoxy;

10 RI72 i a+lac 2. e - 4i < s consisting of hydrogen, halogen, hydroxyl,
carbinyl, e o {070l (G4 ~Ce)alkoxy and optionally substituted
carbuorypa gl abck wostuents on the carboxyphenyl group are
selecied ta - n g v e inding of halogen, hydroxyl, amino, (Cq -
Celattb e 7 =y T

15 or F1 Fam - " g i we form a moiely selected from the group

COMSiatjt i I o om0

R o sce S0 0o s consieting of hydrogen, OH, -——OCOGCHs,
20 -0
R i sotecia i 1. o consisting of hydrogen, OH, —OCOCH;,

I T U T A 11

— OO (DT G OO end 50, CHg
wiihyv bz s e o

e

ifh s e e R shrough R' may not all be hydrogen;

25 anc
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pher v b as be oo e ealls, esters and pro-drug forms thereof.
[OQ7148 ] G o o e nindolealkanols and novel amides derived
frorn e oebedor o o -0 s deseribed in ULS. Patent No. 6,306,890
can s al o ache onnibitors of the present invention. Such

comazy v ae aiow o o icemula shown below in formula 30XV

-~ }\x %]
R" . |
i ' "
H : "‘FQWS

whe oo

RS0 w0y v 0 < marched alkyl, Cq —~Cg cycloalkyl, Cy =Ce
hycers, - by o ot nydroxyaliyl, hydroxyl substituted C4 —Ca
ary, oo e ey Oy -0, alkylamino, primary, secondary
ortva e w0 D laming, privnary, secondary or tertiary Cq —
Courpir v o=t 50 Winoxylic acid, branched Gy ~Cs alkylcarboxylic
aciy e % o 0 v e Gy O adkylester, G4 —~Cg aryl, G4 —Cag
aryo g d T pelasiter, Gy —-Gg aryl substituted Gy —Ce alkyl,
Co-twrnz vl o o codwith G, N oor S in the ring, alkyl-substituted
ora et w0 epoyelic aliy: or aryl with G, N or S in the
e o o w0 s thereof, where halo is chloro, bromo,
flue: o

R e e < apehed alkyl, Cq =Cg cycloalkyl, G4 —Cg aryl,
Sa ook o alkyl, Gy -G alkoxy, Cy —Cg branched
alice 1, -0 a0 wespostituted versions thereof or R' is halo
wheo v T ey, o edo;

. 3 . . . . . . i
RUE 0 or Gy O branched alkyl

&

110



10

15

20

25

WO 2004" 41

[=LAEEA ¢

aryi v il

sulast s e

S i\" S

arvl i bty o

ioCh

nis 4
YEE e
[oon o
pres e oo
us o

forr i

a4
R )
“,
i R
le

ay

PCT/US2004/003219

vl Gy -Gy aryl, Ca ~Cg heterocyclic alkyl or
3. ~Cy arykeubstituted Cy -Ce alkyl, alkyl-
1y Cg heteracyclic atkyl or é.ryl with O, N or
oy -Gy aroyl, or alkyl-substituted Cy4 ~Ca

v neraol vikere halo is chlore, bromo, or

o g R s €4 Cs or Cy ~Cg branched alkyl.
~sarve s a o2 sslective inhibitor of the
zzirone compounds that are described in
" pyridezinone compounds have the
5 WHHVL:

ANV

.o 8 osall, estar, or prodrug thereof, wherein:

o sonsisting of Q, 8, —NR'%, —NOR®, and —

oconsisting of alkenyt, alkyl, aryl, arylalkyl,
- oovelontkyl, cyeloalkylalkyl, heterocyclic, and

Ly sed: olad from the group consisting of

coand oyeloadiylatkyl
e congleting of alkenyl, alkoxy, alkoxyalkyl,

werhondalky?. alkyleuifoniylalkyi, alkynyl, aryl,
o, eyt arythaloalkyl,
- esdalealyyr, arlosyhydroxyalkyl,

- avanoallat cycloalkenyl, cycloalkenylalkyl,

a
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Lo oaliylidenaddkyl, haloalkenyl,

D byt b loalioenyl, heterooycelic, heterocyelic

S ooayelie oxy, hydroxyalkyl,

oGO e CHp) CH(OH)R™, —(CHy)n

ol e ORYRYS e (CHR), CHINRY RORT, R1E7
) S HCHHEEPE  g (CH)p R, —(CHo),

g ey et A 186 .
CNR RN (Gl R

he v eeng aling of bydregsn, alkenyl, alkyl,

PRI eyl cye’oalkyl, haloalkenyi, haloalkyl,

starocyehic kvl
o ronasting of alkenylene, alkylene, halo-
L esubetiuted alkylene;

rorstating of hvdrogen, alkenyl, alkyl,

) ot oyeoe kenvl, haloalkyl, heterocyclic, and

aote o the group consisting of
ao A arytaikyl, oycloalkenyl, cycloalkyl,

" LT i syl

Vet selected from the group consisting
o i -l g alkexy, alkoxyiminoalkyl,
L de iR Tonyiaming,
o Tekoxy amir salkylsarbonyloxyatkoxy
Syl andalb v, anylalkynyl,

g Covan oy reikeny, cycloealkyl,

. Coeey alanliaxy, Feloalkyl, halogen,

CeRy b skoxy, hydroxyiminoalkyl,

. o g
sdgathoy. v, and ,114;
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provided that one of R'®, R'®, or R'® must be Z'*, and further provided
that only one of R'®?, R'®, or R'® is 7'%;

Z'* is selected from the group consisting of:

X28

X28

27 190
—R and ( \
\ / X27 R190
[

X% is selected from the group consisting of S(0), S(O)(NR'®"), 8(0),
Se(0)z, P(O)(OR'%?), and P(O)(NR'® R'®%);
X% is selected from the group consisting of hydrogen, alkenyl, alkyl,

alkynyl and halogen;

R is selected from the group consisting of alkenyl, alkoxy, alkyl,
alkylamino, alkylcarbonylamino, alkynyl, amino, cycloalkenyl, cycloalkyl,
dialkylamino, —NHNH,, and —NCHN(R'")R'% ;

R R'2 R'*3 and R'* are independently selected from the group
consisting of hydrogen, alkyl, and cycloalkyl, or R'*® and R'* can be taken
together, with the nitrogen to which they are attached, to form a 3-6
membered ring containing 1 or 2 heteroatoms selected from the group
consisting of O, S, and NR'® ;

Y8 is selected from the group consisting of ~OR'®, —SR'®, —
C(R197)(R198)R195, ———C(O)Rws, —C(O)ORWS, ——N(R197)C(O)R195, _
NC(R197)R195, and —-N(R197)R195 :

R'% is selected from the group consisting of hydrogen, alkenyl,
alkoxyalkyl, alkyl, alkylthioalkyl, alkynyl, cycloalkenyl, cycloalkenylaikyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocyclic, heterocyclic alkyl,
hydroxyalkyl, and NR™° R*%® ; and

R'7 R'8 R and R*™ are independenily selected from the group
consisting of hydrogen, alkenyl, alkoxy, alkyl, cycloalkenyl, cycloalkyl, aryl,

arylalkyl, heterocyclic, and heterocyclic alkyl.

96
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[000150] Benzosulphonamide derivatives that are described in U.S.
Patent No. 6,004,948 are useful as Cox-2 selective inhibitors of the
present invention. Such benzosulphonamide derivatives have the formula

shown below in formula JGEIVI:

R20'1
\ i 0:0: 411 |
\,/ ‘\‘
H.206/ \
H
5
wherein:
A" denotes oxygen, sulphur or NH;
R denotes a cycloalkyl, aryl or heteroaryl group optionally mono- or
polysubstituted by halogen, alkyl, CF3 or alkoxy;
10 D® denotes a group of formula XXXVH or XXXIX:
SO
/RZOZ
/N XXXVIII
H203
or
S(O\)m
N——R?? XXXIX
215

R?°2 and R%% independently of each other denote hydrogen, an optionally
polyfluorinated alkyl radical, an aralkyl, ary! or heteroaryl radical or a

15 radical (CHg)n —X%%; or
R292 and R together with the N-atom denote a three- to seven-

membered, saturated, partially or totally unsaturated heterocycle with one

97
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or more heteroatoms N, O, or S, which may optionally be substituted by
oxo, an alkyl, alkylaryl or aryl group or a group (CH2), =X*°, R**® denotes
hydrogen, an optionally polyfluorinated alkyl group, an aralkyl, aryl or
heteroaryl group or a group (CHz)n X9,

wherein:

%2 denotes halogen, NO,, —OR2*, —COR?*, —C0, R?™, —OCO, R**,
—CN, —CONR®* OR2% _CONR2* R?5, —SR**, —S(0)R?®, —S(0)2
R204, —NR204 RZOB, '—NHC(O)R204, —NHS(Q)2 R204;

Z" denotes —CH, —, —CH, —CH, —, —CHz —CHz —CH, —, —CH, -
CH=CH—, —CH=CH—CH, —, —CH; —CO—, —CO—CH; —, —
NHCO—, —CONH—, —NHCH; —, —CHz NH—, —N=CH—, —NHCH—,
—CHp—CHp—NH—, —CH=CH—, >N—R?*%®, >C=0, >S(O)n;

R2%* and R?® independently of each other denote hydrogen, alkyl, aralky!
or aryl;

n is an integer from 0O to 6;

R?% is a straight-chained or branched Cy ~C, alkyl group which may
optionally be mono- or polysubstituted by halogen or alkoxy, or R**°
denotes CF3; and

m denotes an integer from 0 to 2;

with the proviso that A* does not represent O if R2% denotes CFs;

and the pharmaceutically acceptable salts thereof.

[000151] Materials that can serve as Cox-2 selective inhibitors of the
present invention include methanesulfonyl-biphenyl derivatives that are
described in U.S. Patent No. 6,583,321. Such methanesulfonyl-biphenyl

derivatives have the formula shown below in formula XXXX:

98
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N

‘ . ) ORZOS

OR207

wherein:

R207 RQOB

and are respectively a hydrogen;
9 Gy -Cy-alkyl substituted or not substituted by halogens;
5 Cs —C7-cycloalkyl
Cy —Cs-alkyl containing 1-3 ether bonds and/or an aryl substitute;
substituted or not substituted phenyl;
or substituted or not substituted five or six ring-cycled heteroaryl
containing more than one hetero atoms selected from a group consisting
10 of nitrogen, sulfur, and oxygen (wherein phenyl or heteroaryl can be one-

. or multi-substituted by a substituent selected from a group consisting of
hydrogen, methyl, ethyl, and isopropyl).
[000152] Cox-2 selective inhibitors such as 1H-indole derivatives

described in U.S. Patent No. 6,599,929 are useful in the present invention.

. 15 Such 1H-indole derivatives have the formula shown below in formula
XXXXI:

99
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4

[
—

KX

(B
B
[
&g

YQ
wherein:
. X% js =NHS0,R?* wherein R2* represents hydrogen or C; —~Ca—alkyl;
Y? is hydrogen, halogen, C; —Cs—alkyl substituted or not substituted by
5 halogen, NO,, NH,, OH, OMe, CO,H, or CN; and
Q' is C=0, C=S, or CH,.
. [000153] Compounds that are useful as Cox-2 selective inhibitors of the

present invention include prodrugs of Cox-2 inhibitors that are described in
U.S. Patent Nos. 6,436,967 and 6,613,790. Such prodrugs of Cox-2

10 inhibitors have the formula shown below in formula XXXXII:
A13
H211 \R210
IL XXX
‘ R212/ \S
O/ \O R213

. wherein:

15 A" is a ring substituent selected from partially unsaturated heterocyclic,
heteroaryl, cycloalkenyl and aryl, wherein A™ is unsubstituted or ‘
substituted with one or more radicals selected from alkylcarbonyl, formyl,
halo, alkyl, haloalkyl, oxo, cyano, nitro, carboxyl, alkoxy, aminocarbonyl,
alkoxycarbonyl, carboxyalkyl, cyanoalkyl, hydroxyalkyl,

20 haloalkylsulfonyloxy, alkoxyalkyloxyalkyl, carboxyalkoxyalkyl,

cycloalkylalkyl, alkenyl, alkynyl, heterocycloxy, alkylthio, cycloalkyl, aryl,

100
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heterocyclyl, cycloalkenyl, aralkyl, heterocyclylalkyl, alkylthioalkyl,
arylcarbonyl, aralkylcarbonyl, aralkenyl, alkoxyalkyl, arylthioalkyl,
aryloxyalkyl, aralkylthioalkyl, araalkoxyalkyl, alkoxycarbonylalkyl,
aminocarbonylalkyl, alkylaminocarbonyl, N-arylaminocarbonyl, N-alkyl-N-
arylaminocarbonyl, alkylaminocarbonylalkyl, alkylamino, -arylamino, N-
aralkylamino, N-alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl,
alkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-
arylaminoalkyl, aryloxy, aralkoxy, arylthio, aralkyithio, alkylsulfinyl,
alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl,
arylsulfonyl, and N-alkyl-N-arylaminosulfonyl;

R?'% js selected from heterocyclyl, cycloalkyl, cycloalkenyl, and aryl,
wherein R¥' is unsubstituted or substituted with one or more radicals
selected from alkyl, haloalkyl, cyano, carboxyl, alkoxycarbonyl, hydroxyl,
hydroxyalkyl, haloalkoxy, amino, alkylamino, arylamino, nitro, alkoxyalkyl,
alkylsulfinyl, halo, alkoxy, and alkylthio;

R?' is selected from hydrido and alkoxycarbonylalkyl;

R2'? js selected from alkyl, carboxyalkyl, acyl, alkoxycarbonyl,
heteroarylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylcarbonyl,
amino acid residue, and alkylcarbonylaminoalkyicarbonyl;

provided A" is not tetrazolium, or pyridinium; and further provided A" is
not indanone when R2'2 is alkyl or carboxyalkyl; further provided A'? is not
thienyl, when R?'° is 4-fluorophenyl, when R?' is hydrido, and when R*'2
is methyl or acyl; and

R*'? is hydrido;

or a pharmaceutically-acceptable salt thereof.

[000154] Specific non-limiting examples of substituted sulfonamide
prodrugs of Cox-2 inhibitors disclosed in U.S. Patent No. 6,436,967 that
are useful in the present invention include:
N-[[4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-
yllphen yllsulfonyl]propanamide;
N-[[4-[3-(difluoromethyl)-5-(3-flucro-4-methoxyphenyl)-1H-pyrazol-1-
yl]phen yljsulfonyllbutanamide;

101
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N-[[4-[1,5-dimethyl)-3-phenyl-1H-pyrazol-4-ylJphenyl]sulfonyljacetamide;
N-[[4-(2-(3-pyridinyl)-4-(trifluoromethyl)-1H-imidazol-1-
yl)phenyl]sulfonyllacetamide;
N-[[4-[2-(5-methylpyridin-3-yl)-4-(irifluoromethyl)-1H-imidazol-1-
vllphenyllsulfonyllacetamide;
N-[[4-[2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
ylJphenyl]sulfonyl]acetamide;
N-[[4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yllphenyi]sulfonyl]butanamide;
N-[[4-[2-(2-methylpyridin-3-yl)-4-(irifluoromethyl)-1H-imidazol-1-
yllphenylisulfonyllbutanamide,;
N-[[4-[2-(3-chloro-5-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yllphenyl]sulfonyllacetamide;
N-[[4-[3-(3-fluorophenyl)-5-methylisoxazol-4-yl]phenyl]sulfonyllacetamide;
2-methyl-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide;
N-[[4-(5-methyl-3-phenylisoxazol-4-yl]phenyl]sulfonyl]propanamide;
N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonylloenzamide;
2,2-dimethyl-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyljsuifonyllpropanamide;
N-[[4-5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyljoutanamide;
N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyl]pentanamide;
N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyljsulfonyllhexanamide;
3-methoxy-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide ;
2-ethoxy-N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyllsulfonyllacetamide;
N-[[4-[5-methyl-3-phenylisoxazol-4-yl]phenyl]sulfonyllacetamide;
N-[[4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H pyrazol-1-
yllphenyl]sulfonylpropanamide;
N-[[4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-

yllphenyl]jsulfonyl]butanamide;
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N-[[4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllphenyl]sulfonyl]acetamide;
N-[[4-[3-(difluoromethyl)-6-fluoro-1,5-dihydro-7-methoxy-
[2]benzothiopyrano [4,3-clpyrazol-1-yl)phenyl]sulfonyl]lacetamide;
N-[[4-[6-fluoro-1,5-dihydro-7-methoxy-3-(trifluoromethyl)-[2]benzothiopyran
o[4,3-c]pyrazol-1-ylJphenyl]sulfonyllacetamide;
N-[[4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-
yllphenyi]sulfonyl]lacetamide;
N-[[4-(2-methyl-4-phenyloxazol-5-yl)phenyl]sulfonyljacetamide;
methyl[[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyljamino]oxoacetate;
2-methoxy-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyl]acetamide,;
N-[[4-[5-(difluoromethyl)-3-phenylisoxazol-4-
yI]phenyI]suIfonyl]propan.amide;
N-[[4-[5-(difluoromethyl)-3-phenylisoxazol-4-ylJphenyljsulfonyl]butanamide;
N-[[4—(5-methyl-3-phenylisoxazoI-4-yl)phenyl]sulfonyl]formamide;
1,1-dimethylethyl-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyljcarbamate;

N-[[.sup.4 -(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyl]glycine;
2-amino-N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyllacetamide;
2-(acetylamino)-N-[[4-(5-methyl-3-phenylisoxazol-4-
yl)phenyl]sulfonyllacetamide;

methyl 4-[[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyllamino]-4-
oxobutanoate;

methyl N-[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyllsulfonyljcarbamate;
N-acetyl-N-[[4-(5—‘methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyl]glycine,
ethyl ester;

N-[[4-(5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl)phenyl]sulfonyllacetamide; '

methyl 3-[[[4-(5-methyl-3-phenylisoxazol-4-yl)phenyl]sulfonylJamino]-3-

oxopropanoate;
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4-[5-(3-bromo-5-fluoro-4-methoxyphenyl)-2-(trifluoromethyl)oxazol-4-yl]-N-
methylbenezenesuifonamide;
N-(1,1-dimethylethyl)-4-(5-methyl-3-phenylisoxazol-4-
yl)benzenesulfonamide;

4-[5-(4-fluorophenyl)-3-(trifluoromethyl)- 1H-pyrazol-1-yi]-N-
methylbenzenesulfonamide;
N-methyl-4-(5-methyl-3-phenylisoxazol-4-yl)benezenesulfonamide;
N-[[4-[5-(hydroxymethyl)-3-phenylisoxazol-4-yljphenyl]sulfonyl]lacetamide:
N-[[4-[5-(acetoxymethyl)-3-phenylisoxazol-4-ylJphenyl]suifonyllacetamide;
N-[[4-[2-(8-chloro-4-fluorophenyl)cyclopenten-1-
yl)phenyljsulfonyllacetamide;
4-[2-(4-fluorophenyl)-1H-pyrrol-1-yI}-N-methylbenzenesulfonamide;
N-[[4-(3,4-dimethyl-1-phenyl-1H-pyrazol-5-yl]phenyl]sulfonyl]propanamide;
N-[[4-[2-(2-methylpyridin-3-yl)-4-trifluoromethylimidazol-1-
yllphenyl]sulfonyl]propanamide;

4-[2-(4-fluorophenyl)cyclopenten-1 -yI]-N-methylbenezenes\ulfonamide; and
N-[[4-(3-phenyl-2,3-dihydro-2-oxofuran-4-yl)phenyl]sulfonyl]propanamide.
[000155] Those prodrugs disclosed in U.S. Patent No. 6,613,790 have
the general formula shown above in formula XXXXII wherein:

A" is a pyrazole group optionally substituted at a substitutable position
with one or more radicals independently selected at each occurrence from
the group consisting of alkylcarbonyl, formyl, halo, alkyl, haloalkyl, oxo,
cyano, intro, carboxyl, alkoxy, aminocarbonyl, alkoxycarbonyl,
carboxyalkyl, cyanoalkyl, hydroxyalkyl, haloalkylsulonyloxy,
alkoxyalkyloxyalkyl, ca.rboxyalkoxyalkyl, alkenyl, alkynyl, alkylthio,
alkylthioalkyl, alkoxyalkyl, alkoxycarbonylalkyl, aminocarbonylalkyl,
alkylaminocarbonyl, alkylaminocarbonylalkyl, alkylamino, aminoalkyl,
alkylaminoalkyl, alkylsutfinyl, alkylsulfonyl, aminosulfonyl, and
alkylaminosulifonyl;

R2'% is a phenyl group optionally substituted at a substitutable position with
one or more radicals independently selecied at each occurrence from the

group consisting of alkyl, haloalkyl, cyano, carboxyl, alkoxycarbonyl,
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hydroxyl, hydroxyalkyl, haloalkoxy, amino, alkylamino, nitro, alkoxyalkyl,
alkylsulfinyl, halo, alkoxy, and alkylthio;

R?'" and R*'"? are independently selected from the group consisting of
hydroxyalkyl and hydrido but at least one of R?'" and R*'? is other than
hydrido; and -

R?" is selected from the group consisting of hydrido and fluoro.

[000156] ~ Examples of prodrug compounds disclosed in U.S. 6,613,790
that are useful as Cox-2 inhibitors of the present invention include, but are
not limited to, N-(2-hydroxyethyl)-4-[5-(4-methylphenyl)-3-(trifluoromethyl)-
1H-pyrazol-1- yfJoenzenesulfonamide, N,N-bis(2-hydroxyethyl)-4-[5-(4-
methylphenyl)-3-(trifluoromethyl)-1H-pyraz ol-1 -yllbenzenesulfonamide, or
pharmaceuticaly-acceptable salts thereof.

[000157] Cox-2 selective inhibitors such as sulfamoylheleroaryl pyrazole
compounds that are described in U.S, Patent No. 6,583,321 may serve as
Cox-2 inhibitors of the present invention. Such sulfamoyiheleroaryl
pyrazole compounds have the formula shown below in formula XXXXIII:

HQN\S /O
o// 7~

X

N

\ CF3 XXXX1I

R215
H214

X32
wherein:

R?" is furyl, thiazolyl or oxazolyl;
R*'® is hydrogen, fluoro or ethyl; and

X®! and X* are independently hydrogen or chioro.
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[000158] Heteroaryl substituted amidinyl and imidazolyl compounds
such as those described in U.S. Patent No. 6,555,563 are usefu.I as Cox-2
selective inhibitors of the present invention. Such heteroaryl substituted
amidinyl and imidazolyl compounds have the formula shown below in

formula, 2Q0CGY:

R219
N—
N I 218
N/ N/R
\ I )9 00: 1\
>_Z16 217
R216

wherein:
Z"®%is O or S,

R?'8 is optionally substituted aryl,

R*'" is aryl optionally substituted with aminosulfonyl, and

R2'® and R?'°® cooperate to form an optionally substituted 5-membered
ring.

[000159] Materials that can serve as Cox-2 selective inhibitors of the
present invention include substituted hydroxamic acid derivatives that are
described in U.S. Patent Nos. 6,432,999, 6,512,121, and 6,515,014.
These compounds also act as inhibitors of the lipoxygenase-5 enzyme.
Such substituted hydroxamic acid derivatives have the general formulas
shown below in formulas XXXXV and XXXXVI:

0

o /220 /“\
R221 ‘
Y4 - XXXXV

O/f A N-——OH

R222
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R | H |
\/s ATS 1 e XXXXVI
0] R225

[000160] Pyrazole substituted hydroxamic acid derivatives described in
U.S. Patent No. 6,432,299 have the formula shown above in formula
JOGLRY, wherein:

A is pyrazolyl optionally substituted with a substituent selected from acyl,
halo, hydroxyl, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,
lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalkyl;

Y% is selected from lower alkenylene and lower alkynylene;

R?2 js a substituent selected from 5- and 6-membered heterocyclo, lower
cycloalkyl, lower cycloalkenyl and aryl selected from phenyl, biphenyl and
naphthyl, wherein R?° is optionally substituted at a substitutable position
with one or more substituents selected from lower alkyl, lower haloalkyl,
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino, phenylmino, nitro, lower alkoxyalkyl,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio;

R??' is selected from lower alkyl and amino; and

R??? is selected from hydrido, lower alkyl, phenyl, 5- and 6-membered
heterocyclo and lower cycloalkyl; or a pharmaceutically-acceptable salt
thereof.

[000161] Pyrazole substituted hydroxamic acid derivatives described in
U.S. Patent No. 6,432,999 may also have the formula shown above in
formula XXXXVI, wherein:

A'® is pyrazolyl optionally substituted with a substituent selected from acyl,
halo, hydroxyl, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,
lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalkyl;

Y'' is selected from lower alkylene, lower alkenylene and lower

alkynylene;
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R?3 is a substituent selected from 5- and 6-membered heterocyclo, lower

cycloalkyl, lower cycloalkenyl and aryl selected from phenyl, biphenyl and
naphthyl, wherein R*® is optionally substituted at a substitutable position
with one or more substituents selecied from lower alkyl, lower haloalkyl,
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino, phenylmino, nitro, lower alkoxyalkyi,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio:

R*** is selected from lower alkyl and amino; and

R?2 is selected from hydrido, lower alkyl:

or a pharmaceutically-acceptable salt thereof.

[000162] Heterocyclo substituted hydroxamic acid derivatives described
in U.S. Patent No. 6,512,121 have the formula shown above in formula
XXXXV, wherein:

A is a ring substiuent selected from oxazolyl, furyl, pyrrolyl, thiazoly,
imidazolyl, isochiazolyl, isoxazolyl, cyclopentenyl, phenyl, and pyridyl;
wherein A'* is optionally substituted with a substituent selected from acyl,
halo, hydroxy, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,
lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalky!:

Y'%is lower alkylene, lower alkenylene, and lower alkynylene;

R*" s a substituent selected from 5- and 6-membered heterocyclo, lower
cycloalkyl, lower cycloalkenyl and aryl selected from phenyl, biphenyl and
naphthyl, wherein R?*° is otionallv substituted at a substitutable position
with one or more substituents selected from lower alkyl, lower haloalkyl,
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino,.phenylamino, nitro, lower alkoxyalkyl,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio;

R is selected from lower alkyl and amino; and

R??? is selected from hydrido, lower alkyl, phenyl, 5- and 6-membered
heterocyclo and lower cycloalkyl; or a pharmaceutically-acceptable salt

ihereof.
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[000163] Heterocyclo substituted hydroxamic acid derivatives described
in U.S. Patent No. 6,512,121 may also have the formula shown above in
formula XXXXVI, wherein:

A5 i a ring substituent selected from oxazolyl, furyl, pyrrolyl, thiazolyl,
imidazolyl, isothiazolyl, isoxazolyl, cyclopenienyl, phenyl, and pyridyl;
wherein A is optionally substituted with a substituent selected from acyl,
halo, hydroxy, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,
lower alkoxy, aminocarbonyl, lower alkoxycarboryl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalkyl,

Y' is selected from lower alkyl, lower alkenyl and lower alkyny;

R2%% is a substituent selected from 5- and 6-membered heterocyclo, lower
cycloalkyl, lower cycloalkenyl and aryl selected from phenyl, biphenyl and
naphthyl, wherein R?? is optionally substituted at a substitutable position
with one or more substituents selected from lower alkyl, lower haloalkyl,
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino, phenylamino, nitto, lower alkoxyalkyl,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio;

R%?* is selected from lower alkyl and amino; and

R?% is selected from hydrido and alkyl; or a pharmaceutically-acceptable
salt thereof.

[000164] Thiophene substituted hydroxamic acid derivatives described
in U.S. Patent No. 6,515,014 have the formula shown above in formula
XXXXV, wherein: ,

A™ is thieny! optionally substituted with a substituent selected from acyl,
halo, hydroxy, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,
lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalkyl,

Y'?is ethylene, isopropylene, propylene, butylene, lower alkenylene, and
lower alkynylene;

R220 i5 a substifuent selected from 5- and 6-membered heterocyclo, lower
cycloalkyl, lower cycloalkenyl and aryl selected from phenyl, biphenyl and

naphthyl, wherein R?? is optionally substituted at a substitutable position
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with one or more substituents selected from lower alkyl, lower haloalkyl,
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino, phehylamino, nitro, lower alkoxyalkyl,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio;

R??' is selected from lower alkyl and amino; and _

R?? is selected from hydiido, lower alkyl, phenyl, 5- and 6-membered
heterocyclo and lower cycloalkyl; or a pharmaceutically-acceptable salt
thereof. .

[000165] Thiophene substituted hydroxamic acid derivatives described
in U.S. Patent No. 6,515,014 may also have the formula shown above in
formula XXXXV, wherein:

A'S is thienyl optionally substituted with a substituent selected from acyl,

halo, hydroxy, lower alkyl, lower haloalkyl, oxo, cyano, nitro, carboxyl,

lower alkoxy, aminocarbonyi, lower alkoxycarbonyl, lower carboxyalkyl,
lower cyanoalkyl, and lower hydroxyalkyl;

Y is selected from lower alkyl, lower alkenyl and lower alkynyl;

R?? is a substituent selected from 5- and 6-membered heterocyclo, lower
cycloalkyl, lower cycloalkenyl and aryl selected from phenyi, biphenyi and
naphthyi, wherein R?? is optionally substituted at a substitutable position
with one or more substituents selected from lower alkyl, lower haloalky},
cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower
haloalkoxy, amino, lower alkylamino, phenylamino, nitro, lower alkoxyalkyl,
lower alkylsulfinyl, halo, lower alkoxy and lower alkylthio;

R?** is selected from lower alkyl and amino; and

R?% is selected from hydrido and alkyl; or a pharmaceutically-acceptable
salt thereof.

[000166] Compounds that are useful as Cox-2 selective inhibitors of the
present invention include pyrazolopyridine compounds that are described
in U.S. Patent No. 6,498,166. Such pyrazolopyridine compounds have the

formula shown below in formula 3CGCKXVIE
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wherein:

R?2 and R%’ are independently selected from the group consisting of H,
halogen, Cy —Cs alkyl, C1 —Cs alkoxy, and C1 —Cg alkoxy substituted by
one or more fluorine atoms;

R??® is halogen, CN, CON R**® R?*!, CO, H, CO, C; —Cs alkyl, or
NHSO.R®;

R??° is C; —Cs alkyl or NH; ; and

R%* and R?® are independently selected from the group consisting of H,
C1 —Cs alkyl, phenyl, phenyl substituted by one or more atoms or groups
selected from the group consisting of halogen, C; —Cs alkyl, C1 —Cs alkoxy,
and Cy —Cs alkoxy substituted by one or more fluorine atoms,

or a pharmaceutically acceptable salt, solvate, ester, or salt or solvate of
such ester thereof.

[000167] Materials that are useful as Cox-2 selective inhibitors of the
present invention include 4,5-diaryl-3(2H)-furanone derivatives that are
described in U.S. Patent No. 6,492,416. Such 4,5-diaryl-3(2H)-furanone

derivatives have the formula shown below in formula XXXXVIIi:
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B

Vil

]
| @)
P2

>

()
25
P
[

0

R233 R234

wherein:

X33 represents halo, hydrido, or alkyt;

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)-
sulfonyl, (N-alkylamino)suifonyl, or alkylthio;

Z"" represents oxygen or sulfur atom;

R®* and R** are selected independently from lower alkyl radicals:

and R?* represents a substituted or non-substituted aromatic group of 5 to
10 atoms;

or a pharmaceutically-acceptable salt thereof.

[000168] Cox-2 selective inhibitors that can be used in the present
invention include 2-phenyl-1 ,2-benzisoselenazol-3(2H)-one derivatives
and 2-phenylicarbomyi-phenylselenyl derivatives that are described in U.S.
Patent No. 6,492,416. Such 2-phenyl-1 ,2-benzisoselenazol-3(2H)-one
derivatives and 2-phenylcarbomyl-phenylselenyl! derivatives have the
formulas shown below in formulas XXXXIX or XXXXIX’:

(0]
R238 R237
= / \/
~ N \
' l | . )9 9:¢: ()N
N R235
R239\ Se
Fl{zse
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H238
2

]

R239

wherein:

R?% is a hydrogen atom or an alkyl group having 1-3 carbon atoms;

R2% is a hydrogen atom, a hydroxyl group, an organothiol group that is
bound to the selenium atom by its sulfur atom, or R**® and R**® are joined
to each other by a single bond,;

R?% is a hydrogen atom, a halogen atom, an alkyl group having 1-3
carbon atoms, an alkoxyl group having 1-3 carbon atoms, a trifluoromethyl
group, or a nitro group;

R2%® and R®® are identical to or different from each other, and each is a
hydrogen atom, a halogen atom, an alkoxyl group having 1-4 carbon
atoms, a trifluoromethyl group, or R*® and R?* are joined to each other to
form a methylenedioxy group,

a salt thereof, or a hydrate thereof.

[000169] Pyrones such as those disclosed in U.S. Patent No. 6,465,509
are also useful as Cox-2 inhibitors of the present invention. These pyrone

compounds have the general formula shown below in formula XXXXX:

802R241

) 99:9:9:4

wherein:
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X** is selected from the group consisting of:

(a) a bond,

(b) ~~(CH2)m --, whereinm 1 or 2,
(¢) ~C(O)~,

(d) ~O--,

(e) --S--, and

(f) - (R244) .

R4 is selected from the group consisting of:

(a) C1 —Cy alkyl, optionally substituted with 1-3 substituents independently
selected from the group consisting of: hydroxy, halo, C{ —=Cyo alkoxy, C; —
C1o alkylthio, and CN,

(b) phenyl or naphthyl, and

(c) heteroaryl, which is comprised of a monocyclic aromatic ring of 5 atoms
having one hetero atom which is S, O or N, and optionally 1, 2, or 3
additional N atoms; or

a monocyclic ring of 6 atoms having one hetero atom which is N, and
optionally 1, 2, or 3 additional N atoms, wherein groups (b) and (c) above
are each optionally substituted with 1-3 substituents independently
selected from the group consisting of: halo, Cy —C1o alkoxy, C1 =C1o
alkylthio, CN, Cy —C1, alkyl, optionally substituted to its maximum with
halo, and N3 ;

R?"' is selected from the group consisting of

(a) C4 —Cg alkyl, optionally substituted to its maximum with halo,

(b) NHz, and

(c) NHC(O)C4 —C1, alkyl, optionally substituted to its maximum with halo;
R?*2 and R**® are each independently selected from the group consisting
of: hydrogen, halo, and Cy —Cs alkyl, optionally substituted to its maximum
with halo; and

R?* is selected from the group consisting of: hydrogen and Gy —Cs alkyl,
optionally substituted to its maximum with halo.

[000170] Examples of pyrone compounds ihat are useful as Cox-2

selective inhibitors of the present invention include, but are not limited to:
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4-(4-Methylsulfonyl)phenyl-3-phenyl-pyran-2-one,
3-(4-Fluorophenyl)-6-methyl-4-(4-methylsulionyl)phenyl-pyran-2-one,
3-(3-Fluorophenyl)-6-methyl-4-(4-methylsulfonyl)phenyl-pyran-2-one,
6-Methyl-4-(4-methylsulfonyl)phenyl-3-phenyl-pyran-2-one,
6-Difluoromethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-pyran-2-one,
6-Fluoromethyl-4-(4-methylsulfonyl)phenyl-3-phenyl-pyran-2-one,
6-Methyl-4-(4-methylsulfonyl)phenyl-3-phenylthio-pyran-2-one,
6-Methyl-4-(4-methylsulfonyl)phenyl-3-phenoxy-pyran-2-one,
6-Methyl-4-(4-methylsulfonyl)phenyl-3-pyridin-3-yl-pyran-2-one,
3-Isopropylthio-6-methyl-4-(4-methylsulfonyl)phenyl-pyran-2-one,
4-(4-Methylsulfonyl)phenyl)-3-phenylthio-6-trifluoromethyl-pyran-2-one,
3-Isopropylthio-4-(4-methylsulfonyl)phenyl-6-triflucromethyl-pyran-2-one,
4-(4-Methylsuifonyl)phenyl-3-phenyl-6-(2,2,2-trifluoroethyl)-pyran-2-one,
and
3-(3-Hydroxy-3-methylbutyl)-6-methyl-4-(4-methylsulfonyl)phenyl-pyran-2-
one.

[000171] Organicaily synthesized or purified from plant sources, free-B-
ring flavanoids such as those described in U.S. Published Application No.
2003/0165588, are useful as Cox-2 selective inhibitors of the present
invention. Such free-B-ring flavanoids have the general structure shown in
formula XXXXXI:

R246 e}

XXXXXI

wherein:
R4 R4 R*® R and R¥° are independently selected from the group
consisting of: -H, --OH, --SH, --OR, --SR, --NHj, --NHR?®®, --N(R?*%),,
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--N(R?**)3*X3%" | a carbon, oxygen, nitrogen or sulfur, glycoside of a single
or a combination of multiple sugars including, aldopentoses, methyl-
aldopentose, aldohexoses, ketohexose and their chemical derivatives
thereof; wherein R?* is an alkyl group having between 1-10 carbon atoms;
and X% is selected from the group of pharmaceuiically acceptable counter
anions including, hydroxyl, chloride, iodide, sulfate, phosphate, acetate,
fluoride and carbonate.

[000172] Heterocyclo-alkylsulfonyl pyrazoles such as those described in
European Patent Application No. EP 1312367 are useful as Cox-2
selective inhibitors of the present invention. Such heterocycio-alkylsulfonyl

pyrazoles have the general formula shown below in formula XXXXXIi:

SOmR254
R255
XXXXXI
N
/ R251
\ /
R253 R252

or a pharmaceutically acceptable salt thereof, wherein:
the ring of the formula (R**°)-A-(S0,R?**) is selected from the group

consisting of:

SOmR254 SOmR254 SOmR254
N /kxes 9255\ \ N 2
255|/ ’ I /l |
R X35 N H255 N
[$aVaVaVy) wvwiwnan \f\f}f\/‘

i y | ; f

116

12



10

15

20

25

WO 2004/078113 PCT/US2004/003219
SOmR254 SOmH254 SOmR254
)\ R255
NN ZZ 7"
llL N u! - IN
R265 X \'/ AN
e M and MM
mis 0, 1or2;

X% is >CR% or >N:

R is a radical selected from the group consisting of H, NO2, CN, (C1 -
Cg)alkyl, (C1 —Cg)alkyl-SO,-, (Cs —=C1o)aryl-SO,-, H-(C=0)-, (C4 —Ce)alkyl-
(C=0)-, (C1 —Ce)alkyl-)-(C=0)-, (C1 —Cg)heteroaryl-(C=0)-, (C1 -
Cg)heterocyclyl-(C=0)-, HoN-(C=0)-, (C1 —Cg)alkyl-NH-(C=0)-, [(C1 -
Ce)alkyl]z-N-(C=0)-, [(Cs —C1o)aryll-NH-(C=0)-, [(C1 ~Ce)alkyl]-{((Cs ~
Cio)aryl-N]-(C=0)-, HO-NH-(C=0)-, and (C; —Ce)alkyl-O-NH-(C=0)-;
R?2is a radical selected from the group consisting of H, -NO,, -CN, (C.-
Cs)alkenyl, (Co-Ce)alkynyi, (Cs-Cr)cycloalkyl, (Cs-Cro)aryl, (C1-
Co)heteroaryl, (C4-Co)heterocyclyl, (C1-Ce)alkyl-O-, (Cs-Cr)cycloalkyl-O-,
(Cs-C1o)aryl-O-, (C1 -Co)heteroaryl-O-, (Cs -Co)heterocyclyl-O-, H-(C=0)-,
(C4-Cs)alkyl-(C=0)-, (Cs-Cr)cycloalkyi-(C=0)-, (Ce-Cio)aryl-(C=0)-, (C+-
Co)heteroaryl-(C=0)-, (C4-Cg)heterocyclyl-(C=0)-, (C4-Cg)alkyl-O-(C=0)-,
(Ca-Cy)cycloalkyl-O-(C=0)-, (Cs-C1o)aryl-O-(C=0)-, (C1-Co)heteroaryl-O-
(C=0)-, (C1-Cg)heterocyclyl-O-(C=0)-, (C4-Ce)alkyl-(C=0)-O-, (Cs-
C-)eycloalkyl-(C=0)-0-, (Ce-Cio)aryl-(C=0)-O-, (C1-Co)heteroaryl-(C=0)-
O-, (C41-Cg)heterocyclyl-(C=0)-O-, (C1—Ce)élkyl-(C=O)-NH-, (Cs-
G,)eycloalkyl-(C=0)-NH-, (Cs-Cioaryl-(C=0)-NH-. (C4-Cg)heteroaryl-(C=0)-
NH-, (C4-Cg)heterocyclyl-(C=0)-NH-, (C1-Ce)alkyl-O-(C=0)-NH-, (C4-
Ce)alkyl-NH, [(C1-Cs)alkyl]o-N-, (Cs-C7)cycloalkyl-NH-. [(Ca-Cr)cycloalkylls-
N-, [(Ce-C1o)aryl]-NH-, [(Cs-C+ o)aryil-N-, [(C1 =Cg)alkyl]-[((Cs-Cio)aryl)-N]-,
[(Cy -Cg)heteroaryl]-NH-, [(C1-Cg)heteroaryl]a-N-, [(C4-Cg)heterocycly]-NH-,
[(C4-Cg)heierocyclyl]s-N-, HoN-(C=0)-, HO-NH-(C=0)-, (C4-Ce)alkyl-O-NH-
(C=0)-, [(C1-Ce)alkyl]-NH-(C=0)-, [(C1-Cé)alkyl]-N-(C=0)-, [(Cs-
Cy)eycloalkyl]-NH-(C=0)-, [(Cs-C7)cycloalkyl],-N-(C=0)~, [(Ce-Cro)aryl]-NH-
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(C=0)-, [(Ce-Croaryl]>-N-(C=0)-, [(C4-C s)alkyl]-[((Cs-C1o)aryl)-N]-(C=0)-,
[(C+-Cg)heteroaryl]-NH-(C=0)-, [(C1-Co)heferoaryl]o-N-(O=0)-, [(C+-
Cg)heterocyclyl]-NH-(C=0)-, (C1~Cg)alkyl-S- and (C1-Ce)alkyl optionally
substituted by one -OH substituent or by one to four fluoro substituents;
F2%%is a saturated (3- to 4-membered)-heterocyclyl ring radical; or a
saturated, pariially saturated or aromaiic (7- fo 8-membered)-heterocyclyl
ring radical;

wherein said saturated (3- to 4-memberad)-heterocyclyl ring radical
orsaid saturated, partially saturated or aromatic (7- to 9-membered)-
heterocyclyl ring radical; may optionally contain one to four ring
heteroatoms independently selected Irom the groups consisting of -N=,
-NH-, -O-. and -S-;

wherein said saturated (3- to 4-membered)-heterooyclyl ring
radical; or said saturated, partially saturated or aromatic (7- to 9-
hembered)-heterocyclyl ring radical; may optionally be substituted on any
ring carbon atom by one to three substituents per ring independently
selected from the group consisting of halo, -OH, -CN, -NO3, (C»-
Cs)alkenyl, (Co-Cg)alkynyl, (Ca-Cr)cycloalkyl, (Cs-Cio)aryl, (Co-
Co)hetorocyclyl, (C;—Cg)alkyl-O-, H-(C=0)-, (C+-Cs)alkyl-(C=0)-, HO-
(C=0)-, (C4-Cg)alkyl-O-(C=0)-, -NHz, (C4-Cs)alkyl-NH-, [(C1-Ce) alkyl]>-N-,
(Cs-C7)cycloalkyl-NH-, (Cs-Cyg)aryl-NH-, [(C+-Ce)alkyl]-[((Cs-Cro)aryl)-N]-,
(C4-Co)heteroaryl-NH-, HoN-(C=0)-[(C+-Cs)alkyl]-NH-(C=0)-, [(C+-
Ce)alkyl]o-N-(C=0)-, [(Ce-C1o)aryl]-NH-(C=0)-, [(C+-Ce)alkyl]-[((Ce-C10)aryl)-
NJ-(C=0)-, (C+-Cs)alkyl-O-NH-(C=0)-, (C1-Ce)alkyl-(C=0)-HN-, (C;-
Ce)alkyl-(C=0)-[(C+-Cg)alkyl-N]-, -SH, (C1-Cg¢)alkyl-S-,
(C4-Ce)alkyl-(S=0)-, (C1-Cg)alkyl-SO,- and (C+-Ce)alkyl optionally
substituted with one to fourfluoro moieties;

wherein said saturated (3- to 4-membered)-heterocyclyl ring
radical; or said saturated, partially saturated or aromatic (7- to 9-
membered)-heterocyclyl ring radical; may also optionaily be substituted on
any ring nitrogen atom by one to three substituenis per ring independently

selected from the group consisting of (Cs-C7)cyoloalkyl, (Ce-Cio)aryl, (C-
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Co)heterocyclyl, H-(C=0)-, (C4-Cg)alkyi-(C=0)-, (C-Ce)alkyl-O-(C=0)-,
HeN-(C=0)-, [(C+-Ce)alkyl]-NH-(C=0)-, [(C+-Ce)alkylo-N-(C=0)-, [(Cs-
Cio)aryl]-NH-(C=0)-, [(C+-Ce)alkyl]-{((Ce-C1o)aryl)-N]-(C=0)-, (C1 ~Ce)alkyl-
O-NH-(C=0)-, and (C1-Cs)alkyl optionally substiiuted with one to four
fluoro moieties;

R2%is an (C+-Ce)alky! radical optionally substituted by one to four fluoro
substituents; and

R%%% s a radical selected from the group consisting of H, halo, -OH, (C4-
Cs)alkyl-O-, (C2-Cg)alkenyl, (Co-Cg) alkynyl, (Cs-Cr)cycloalkyl, -CN, H-
(C=0)-, (C4-Ce)alkyl-(C=0)-, (C4-Ce)alkyl-(C=0)-O-, HO-(C=0)-, (C4-
Ce)alkyl-O-(C=0)-, (C4-Cs)alkyl-NH-. [(C4-Cs)alkyl]o-N-, (Cs-C7)cycloalkyi-
NH-, (Ce-C1o)aryl-NH-, [(C4-Ce)alkyl]-[((Ce-C1o)aryl)-N]-, (C1-Co)heteroaryl-
NH-, HoN-(C=0)-, (C4-Cg)alkyl-NH-(C=0)-. [(C1-Cs)alkylla-N-(C=0)-, (Ce-
Cyo)aryl-(C=0)-, [(C-Ce)alkyl]-[((Ce-C1o)aryl)-N]-(C=0)-, (C1-Ce)alkyl-O-
NH-(C=0)-~, (C1-Cs)alkyl-S-, and (C1-Ce)alkyl optionally substituted by one
to four fluoro substituents.

[000173] 2-phenylpyran-4-one derivatives such as those described in
U.S. Patent No. 6,518,303 are also useful as Cox-2 selective inhibitors of
the present invention. Such 2-phenylpyran-4-one derivatives have the

general formula shown below in formula XXXXXIII:

R?%6—850,

R258

XXXXXIH

R257— XSG

wherein:

R represents an alkyl or -NR?%® R?° group, wherein R*® and R**°

each
independently represents a hydrogen atorn or an alkyl group;
R?* represents an alkyl, Cs —C; cycloalkyl, naphthyl, tetrahydronaphthyl or
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indanyl group, or a phenyl group which may be unsubstituted or
substituted by one or more halogen atoms or alkyl, trifluoromethyl,

hydroxy, alkoxy, methylthio, amino, mono- or dialkylamino, hydroxyalkyl or

hydroxycarbonyl groups;

R?*® represents a methyl, hydroxymethyl, alkoxymethyl, C3 -C;
cycloalkoxymethyl, benzyloxymethyl, hydroxycarbonyl, nitrile,
trifluoromethyl or difluoromethyl group or a CH, -- R%*' group wherein R
represents an alkyl group; and

X* represents a single bond, an oxygen atom, a sulfur atom or a
methylene group;

or a pharmaceutically acceptable salt thereof.

[000174] Examples of 2-phenylpyran-4-one derivatives useful in the
present invention include, but are not limited to:
3~(4-ﬂuorophenyl)—2-(4-methanesulfonylphenyI)—6-methylpyran-4-one,
3~(2-ﬂuorophenyl)-2-(4-methanesulfonylphenyl)—6—methylpyran-4-one,
3-(4-chlorophenyl)-2-(4-methanesulfonylphenyl)-6-methylpyran-4-one,
3-(4~bromophenyl)-2—(4-methylsuIfonylphenyl)-6~methylpyran-4-one,
3-(2,4-difluorophenyl)-2-(4-methanesulfonylphenyl)-6~methy|pyran—4-one,
3-(3,4-dichlorophenyl)-2-(4-methanesuIfonylphenyl)-6-methylpyran-4-one,
3-(3~chIoro-4-methylphenyl)-2-(4-methanesulfonylphenyl)-6-methylpyran-
4-one, ‘
2-(4-methanesulfonylphenyl)-6-methyl-3-phenoxypyran-4-one,
3-(4-ﬂuorophenoxy)-2—(4-methanesuIfonylphenyl)-6—methylpyran-4-one,
3-(2-fluorophenoxy)-2-(methanesulfonylphenyl)—G-methylpyran—4-one,
3-(4-chlorophenoxy)-2-(methanesulfonylphenyl)-6-methylpyran-4-one,
3—(2-chIorophenoxy)-2-(methanesulfonylphenyl)-s-methylpyran-4-one,
3-(4—bromophenoxy)—2~(4-methanesuIfonylphenyl)-6-methylpyran-4-one,
2-(4-methanesulfonylphenyl)-6-methyl-3-(4-methylphenoxy)pyran-4-one,
3-(2,4-dif|uorophenoxy)-2-(4-methanesuIfonylphenyl)-G-methyIpyran-4-
one,
3-(2,5-difluorophenoxy)-2-(methanesulfonylphenyl)-6-methylpyran-4-one,
3-(4-chIorophenyl)-2-(4-methanesulfonylphenyl)-6~methoxymethylpyran-4-
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one,
3-(4-chlorophenyl)-6-difluoromethyl-2-(4-methanesulfonylphenylpyran-4-
one,

and pharmaceutically acceptable salts thereof.

[000175] Cox-2 selective inhibitors that are useful in the subject method
and compositions can also include the compounds that are described in
U.S. Patent No. 6,472,416 (sulfonylphenylpyrazoles); U.S. Patent No.
6,451,794 (2,3-diaryl-pyrazolo[1,5-b]pyridazines); U.S. Patent Nos.
6,169,188, 6,020,343, and 5,981,576 ((methylsulfonyl)phenyl furanones);
U.S. Patent No. 8,222,048 (diaryl-2-(5H)-furanones); U.S. Patent No.
6,057,319 (3,4-diaryl-2-hydroxy-2,5-dihydrofurans); U.S. Patent No.
6,046,236 (carbocyclic sulfonamides); U.S. Patent Nos. 6,002,014 and
5,945,539 (oxazole derivatives); U.S. Patent Nos. 6,359,182 and
6,538,116 (C-nitroso compounds); U.S. Published Application No.
2003/0065011 (substituted pyridines); U.S. Published Application No.
2003/0207897 (substituted indole derivatives); and mixtures thereof.
[000176] Examples of specific compounds that are useful as Cox-2
selective inhibitors include, without limitation:

al)  8-acetyl-3-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl-imidazo(1,2-
a)pyridine;

a2) 5,5-dimethyl—4-(4-methylsulfonyl)phenyl-3-phenyl-2-(5H)—furanone;'
a3)  5-(4-fluorophenyl)-1-{4-(methylsulfonyl)phenyl]-3-
(trifluoromethyl)pyrazole;

a4)  4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyi]-1-phenyl-3-
(trifluoromethyl)pyrazole;

a5)  4-(5-(4-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-1-
yl)benzenesulfonamide

ab)  4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
a7)  4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-
yl)benzenesulfonamide;

a8)  4-(3,5-bis(4-methoxyphenyl)-1H-pyrazol-1-yl)benzenesulfonamide;
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a9)  4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1H-pyrazol-1-
yl)benzenesulfonamide;

al0) 4-(5-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazol-1-
yl)benzenesulfonamide;

b1)  4-~(5-(4-chlorophenyl)-3-(5-chloro-2-ihienyl)-1H-pyrazol-1-
yl)benzenesulfonamide;

b2)  4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide
b3) 4~[5-(4—chIorophenyl)—S-(trifIuoromethyl)—1 H-pyrazol-1-
yllbenzenesulfonamide;

b4)  4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1-yllbenzenesulfonamide;
b5)  4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

b6)  4-[5-(4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

b7)  4-[5-(4-chlorophenyl)-3-(difluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

b8)  4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

b9)  4-[4-chloro-5-(4-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

b10) 4-[3-(difluoromethyl)-5-(4-methylphenyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

c1)  4-[3-(difluoromethyl)-5-phenyl-1H-pyrazol-1-yllbenzenesulfonamide;
c2)  4-[3-(difluoromethyl)-5-(4-methoxyphenyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

c3)  4-[3-cyano-5-(4-fluorophenyl)-1H-pyrazol-1-yllbenzenesulfonamide,
c4)  4-[3-(difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

c5)  4-[5-(3-fluoro-4-methoxyphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

¢6)  4-[4-chloro-5-phenyl-1H-pyrazol-1-yllbenzenesulfonamide;
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c7)  4-[5-(4-chlorophenyl)-3-(hydroxymethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

c8)  4-[5-(4-(N,N-dimethylamino)phenyl)-3-(trifluoromethyl)-1H-pyrazol-
1-ylJbenzenesulfonamide;

c9)  5-(4-fluorophenyl)-6-{4-(methylsulfonyl)phenyl]spiro[2.4]hepi-5-ene;
ci0) 4-[6-(4-fluorophenyl)spiro[2.4]hept-5-en-5-yllbenzenesulionamide;
d1)  6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct-6-ene;
d2)  5-(3-chloro-4-methoxyphenyl)-6-[4-
(methylsulfonyl)phenylispiro[2.4]hept-5-ene;

d3)  4-[6-(3-chloro-4-methoxyphenyl)spiro[2.4]hept-5-en-5-
yllbenzenesulfonamide;

d4)  5-(8,5-dichioro-4-methoxyphenyl)-6-[4-
(methylsulfonyl)phenyllspiro[2.4]hept-5-ene;

d5)  5-(3-chloro-4-fluorophenyl)-6-[4-
(methylsulfonyl)phenyl]spiro[2.4}hept-5-ene;

d6)  4-[6-(3,4-dichlorophenyl)spiro[2.4]hept-5-en-5-
yllbenzenesulfonamide;

d7)  2-(3-chloro-4-fluorophenyl)-4-(4-fluorophenyl)-5-(4-
methylsulfonylphenyl)thiazole;

d8)  2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-
methyisulfonylphenyl)thiazole;

d9)  5-(4-fluorophenyl)-4-(4-methylsuifonylphenyl)-2-methylthiazole;
d10) 4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-
trifluoromethylthiazole;

el)  4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;
e2)  4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-
benzylaminothiazole;

e3)  4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(1-
propylamino)thiazole;

e4)  2-[(3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4-
(methylsulfonyl)phenylithiazole;
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e5)  5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-
trifluoromethylthiazole;

e6) 1-methylsulfonyl-4-[1,1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4-
dien-3-yllbenzene;

e7)  4-[4-(4-fluorophenyl)-1,1-dimethylcyclopenta-2,4-dien-3-
yﬂbenzénesuwonanﬁde;

e8)  5-(4-fluorophenyl)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hepta-4,6-
diene,

e9)  4-[6-(4-fluorophenyl)spiro[2.4]hepta-4,6-dien-5-
ylloenzenesulfonamide;

e10) 6-(4-fluorophenyl)-2-methoxy-5-[4-(methyisuifonyl)phenyl]-pyridine-
3-carbonitrile;

f1)  2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-pyridine-3-
carbonitrile;

f2)  6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3-
carbonitrile;

f3)  4-[2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

f4)  4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

f5)  4-[2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

f6)  3-[1-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-1H-imidazol-2-
yllpyridine;

f7)  2-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-imidazol-2-
yllpyridine;

f8)  2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-
imidazol-2-yl|pyridine;

f9)  2-methyl-6-[1-[4-(methylsulfonyl)phenyl-4-(trifluoromethyl)-1H-
imidazol-2-yl]pyridine;

110)  4-[2-(6-methylpyridin-3-yl)-4-(irifluoromethyl)-1H-imidazol-1-

yllbenzenesulfonamide;
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g1l)  2-(3,4-difluorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-1H-imidazole;

g2)  4-[2-(4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
ylJbenzenesulfonamide;

a3)  2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-methyl-1H-
imidazole;

g4)  2-(4-chlorophenyl)-1-[4-(methylsulfonyl)phenyl]-4-phenyl-1H-
imidazole;

g5)  2-(4-chlorophenyl)-4-(4-fluorophenyl)-1-[4-(methylsulfonyl)phenyl]-
iH-imidazole;

g6)  2-(3-fluoro-4-methoxyphenyl)-1-[4-(methylsulfonyl)phenyl-4-
(trifluoromethyl)-1H-imidazole;

g7)  1-[4-(methylsuifonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-
imidazole;

g8)  2-(4-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-
1H-imidazole;

g9)  4-[2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

g10) 2-(3-fluoro-5-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-1H-imidazole;

h1)  4-[2-(3-fluoro-5-methylphenyl)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

h2)  2-(38-methylphenyl)-1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-
1H-imidazole;

h3)  4-[2-(3-methylphenyl)-4-trifluoromethyl-1H-imidazol-1-
yllbenzenesulfonamide;

h4)  1-[4-(methylsulfonyl)phenyl]-2-(3-chlorophenyl)-4-trifluoromethyl-
1H-imidazole;

h5)  4-[2-(3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-
yllbenzenesulfonamide;

h6)  4-[2-phenyl-4-trifluoromethyl-1H-imidazol-1-yllbenzenesulfonamide;

125

jd5



10

15

20

25

30

WO 2004/078113 PCT/US2004/003219

h7)  4-[2-(4-methoxy-3-chlorophenyl)-4-trifluoromethyl-1H-imidazol-1-
yllbenzenesulfonamide;

hg)  1-allyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-
(trifluoromethyl)-1H-pyrazole;

he)  4-[1-ethyl-4-(4-fluorophenyl)-5-(irifluoromethyl)-1H-pyrazol-3-
yllbenzenesulfonamide;

i1)  N-phenyl-[4-(4-luorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-
(trifluoromethyl)-1H-pyrazol-1-ylJacetamide;

i2)  ethyl [4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-
(trifluoromethyl)-1H-pyrazol-1-yl]acetate;

i3) 4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-1-(2-phenylethyl)-
1H-pyrazole;

i4) 4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl}-1-(2-phenylethyl)-5-
(trifluoromethyl)pyrazole;

i5) 1-ethyl-4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyl]-5-
(trifluoromethyl)-1H-pyrazole;

i8)  5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethyi-1H-
imidazole; '

i7) 4-[4-(methylsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoromethyl)-1H-
imidazole;

i8)  5-(4-fluorophenyl)-2-methoxy-4-[4-(methylsulfonyl)phenyl]-6-
(trifluoromethyl)pyridine;

i9) 2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6-
(trifluoromethyl)pyridine;

i10)  5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-2-(2-propynyloxy)-6-
(trifluoromethyl)pyridine;

it 2-bromo-5-(4-f|uorophenyl)-4-[4~(methylsuIfonyl)phenyl]-6-
(trifluoromethyl)pyridine;

j2)  4-[2-(3-chloro-4-methoxyphenyl)-4,5-
difluorophenyllbenzenesulfonamide;

j3)  1-(4-fluorophenyl)-2-4-(methylsulfonyl)phenyllbenzene;

j4)  5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole;
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) 4-[3-ethyl-5-phenylisoxazol-4-ylJbenzenesulfonamide;

) 4-[5-difluoromethyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
i7) 47[5-h3/droxymethyl-3-phenylisoxazol-4-yl]benzenesulfdnamide;
) 4-[5-methyl-3-phenyl-isoxazol-4-yl]benzenesulfonamide;

) 1-[2-(4-fluorophenyl)cyclopenien-1-yl]-4-(methylsulfonyl)benzene;
ji0)  1-[2-(4-fluoro-2-meihylphenyl)cyclopenten-1-yl]-4-
(methylsulfonyl)benzene;
k1)  1-[2-(4-chlorophenyl)cyclopenten-1-yl]-4-(methylsulfonyl)benzene;
k2)  1-[2-(2,4-dichlorophenyl)cyclopenten-1-yl]-4-
(methylsulfonyl)benzene;
k3) 1 -[2-(4-trif|uoromethylphenyl)éyclopenten-1 -yl]-4-
(methylsulfonyl)benzene;
k4)  1-[2-(4-methylthiophenyl)cyclopenten-1-yl]-4-
(methylsulfonyl)benzene;
k5)  1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl]-4-
(methylsulfonyl)benzene;
k6) 4-[2-(4-f|uorophenyl)—4,4-dimethylcyciopenten-1 -
yllbenzenesulfonamide;
k7)  1-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl}-4-
(methylsulfonyl)benzene;
k8)  4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-
yllbenzenesulfonamide;
k9)  4-2-(4-fluorophenyl)cyclopenten-1-yllbenzenesulfonamide;
k10) 4-[2-(4-chlorophenyl)cyclopenten-1-yllbenzenesulfonamide;

1) 1-[2-(4-methoxyphenyl)cyclopenten-1-yl]-4-
(methyisulfonyl)benzene;

12) 1-[2-(2,3-difluorophenyl)cyclopenten-1-yl]-4-
(methylsulfonyl)benzene;

13)  4-[2-(3-fluoro-4-methoxyphenyl)cyclopenten-1-
yllbenzenesulfonamide;

14)  1-[2-(3-chloro-4-methoxyphenyl)cyclopenten-1-yl]-4-
(methylsulfonyl)benzene;
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I5)  4-[2~(3-chloro-4-fluorophenyl)cyclopenten-1-ylloenzenesulfonamide;
18)  4-[2-(2-methylpyridin-5-yl)cyclopenten-1-yllbenzenesuifonamide;

17) ethyl 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl) phenyljoxazol-2-yl}-
2-benzyl-acetate;

18) 2-[4-(4-fluorophenyl)-5-[4-(meihylsulfonyl)phenyljoxazol-2-yllacetic
acid;

19) 2-(teri-butyl)-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyljoxazole;
110)  4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyloxazole;
m1)  4-(4-fluorophenyl)-2-methyl-5-[4-(methylsulfonyl)phenyiJoxazole;
and

m2)  4-[5-(3-fluoro-4-methoxyphenyi)-2-trifluoromethyl-4-
oxazolyllbenzenesulfonamide.

m3)  6-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

m4)  6-chloro-7-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid; .

m5)  8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

m6)  6-chloro-7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid;

m7)  6-chloro-8-(1-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid,;

m8)  2-trifluoromethyl-3H-naphthopyran-3-carboxylic acid ;

m9) 7-(1,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid;

m10) 6-bromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid,;

ni1)  8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

n2)  6-trifluoromethoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

n3)  5,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
n4)  8-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;

ns)  7,8-dimethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
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né)  6,8-bis(dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-
carboxylic acid; '

n7)  7-(i-methylethyl)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

n8)  7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
n9)  6-chloro-7-ethyl-2-tiifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

n10) 6-chloro-8-ethyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

o1)  6-chloro-7-phenyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

02)  6,7-dichloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
03)  6,8-dichioro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid;
04)  2-trifluoromethyl-3H-naptho[2,1-b]pyran-3-carboxylic acid;

05)  6-chloro-8-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid,

06) 8-chloro-6-méthyl-2-triﬂuorome’thyl-2H-1 -benzopyran-3-carboxylic
acid;

07)  8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

08)  6-bromo-8-chloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

09)  8-bromo-6-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

010) 8-bromo-6-methyl-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

p1)  8-bromo-5-fluoro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

p2)  6-chloro-8-fluoro-2-frifluoromethyl-2H-1-benzopyran-3-carboxylic
acid;

pP3)  6-bromo-8-methoxy-2-irifluoromethyl-2H-1-benzopyran-3-carboxylic

acid;
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p4) 6—[[(phenylmethyl)amino]sulfonyl]—2-trifluoromethyl-2H-1 -
benzopyran-3-carboxylic acid;

p5)  6-[(dimethylamino)sulfonyl]-2-trifluoromethyl-2H-1 -benzopyran-3-
carboxylic acid;

pG)  6-[(methylamino)sulfonyl]-2-trifluoromesthyl-2H-1 -benzopyran-3-
carboxylic acid;

p7) 6-[(4-morpholino)sulfonyl}-2-rifluoromethyl-2H-1 -benzopyran-3-
carboxylic acid;

p8)  6-[(1,1 -dimethylethyl)aminosulfonyl}-2-trifluoromethyl-2H-1-
benzopyran-3-carboxylic acid;

p9) 6-[(2-methylpropyl)aminosulfonyl]-2-trifluoromethyl-2H-1-
benzopyran-3-carboxylic acid;

p10) 6-methylsulfonyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic
acid;

q1) 8-chloro-6-[[(phenylmethyl)amino]sulfonyl]-2-trif|uoromethyl-2H~1 -
benzopyran-3-carboxylic acid;

q2)  6-phenylacetyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;
q3)  6,8-dibromo-2-trifluoromethyi-2H-1 -benzopyran-3-carboxylic acid;
q4)  8-chloro-5,6-dimethyl-2-trifluoromethyl-2H-1 -benzopyran-3-
carboxylic acid;

g3)  6,8-dichloro-(S)-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic
acid;

q6) 6-benzylsulfonyl-2-trifluoromethyl-2H-1 -benzopyran-S-carboxyIic
acid;

q7) 6-[[N-(2-furylmethyl)amino]suIfonyl]-2-trifluoromethyl-2H~1 -
benzopyran-3-carboxylic acid;

g8) 6-[[N-(2-phenylethyl)amind]sulfonyl]-2-trif|uoromethy|-2H-1 -
benzopyran-3-carboxylic acid;

q9)  6-iodo-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid;

q10) 7-(1,1-dimethylethyl)-2-pentafluoroethyl-2H-1 -benzopyran-3-
carboxylic acid; -
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r1)  5,5-dimethyl-3-(3-fluorophenyl)-4-(4-methyl-sulphonyl-2(5H)-
fluranone;

r2)  B-chloro-2-trifluoromethyl-2H-1-benzothiopyran-3-carboxylic acid;
r3)  4-[5-(4-chlorophenyl)-3-(irifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

r4)  4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

t5)  4-[5-(3-fluoro-4-methoxyphenyl)-3-(difluoromethyl)-1H-pyrazol-1-
yllbenzenesulfonamide;

18)  3-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-imidazol-2-
yllpyridine; |

t7)  2-methyl-5-[1-[4-(methylsulfonyl)phenyl]-4-trifluoromethyl-1H-
imidazol-2-yl]pyridine;

r8)  4-[2-(5-methylpyridin-3-y1)-4-(trifluoromethyl)-1H-imidazol-1-
yllbenzenesulfonamide;

r9)  4-[5-methyl-3-phenylisoxazol-4-yllbenzenesulfonamide;

r10)  4-[5-hydroxymethyl-3-phenylisoxazol-4-yllbenzenesulfonamide;
s1)  [2-trifluoromethyl-5-(3,4-difluorophenyl)-4-
oxazolyl]benzenesulfonamide;

s2)  4-[2-methyl-4-phenyl-5-oxazolyl]benzenesulfonamide; or

s3) 4-[5-(3-f|uoro-4-methoxyphenyl-é-trifluoromethyl)-4-
oxazolyllbenzenesulfonamide;

or a pharmaceutically acceptable salt or prodrug thereof.

[000177] Preferred Cox-2 selective inhibitor compounds are those
compounds selected from the group consisting of celecoxib, parecoxib,
deracoxib, valdecoxib, etoricoxib, meloxicam, rofecoxib, lumiracoxib, RS
57067, T-614, BMS-347070 (Bristol Meyers Squibb, described in U.S.
Patent No. 6,180,651), JTE-522 (Japan Tabacco), S-2474 (Shionogi),
SVT-2016, CT-3 (Atlantic Pharmaceutical), ABT-263 (Abbott), SC-58125
(GD Searle), nimesulide, flosulide, NS-398 (Taisho Pharmaceutical), L-

- 745337 (Merck), RWJ-63556, L-784512 (Merck), darbufelone (Pfizer), CS-

502 (Sankyo), LAS-34475 (Almirall Prodesfarma), LAS-34555 (Almirall
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Prodesfarma), S-33516 (Servier), SD-8381 (Pharmacia, described in U.S.
Patent No. 6,0340256), MK-966 (Merck), L-783003 (Merck), T-614
(Toyama), D-1376 (Chiroscience), L-748731 (Merck), CGP-28238
(Novartis), BF-38@ (Biofor/Scherer), GR-253035 (Glaxo Wellcome),
prodrugs of any of them, and mixtures thereof.

[000178] WMore preferred is that the Cox-2 selective inhibitor is selected
from the group consisting of celecoxib, parecoxib, deracoxib, valdecoxib,
lumiracoxib, etoricoxib, rofecoxib, prodrugs of any of them, and mixtures
thereof.

[000172] Even more preferred still is that the Cox-2 selective inhibitor is
celecoxib.

[000180] Cox-2 inhibitors that are useful in the methods and
compositions of present invention can be supplied by any source as long
as the Cox-2 inhibitor is pharmaceutically acceptable. Cox-2 inhibitors can
also be isolated and purified from natural sources. Cox-2 inhibitors should
be of a quality and purity that is conventional in the trade for use in
pharmaceutical products.

[000181] Cox-2 inhibitors that are useful in the compositions and
methods of present invention can also be synthesized, for example,
according to the description in Example 1. Several Cox-2 inhibitors that
are suitable for use with the compositions and methods of the present
invention may be synthesized by the methods described in, for example, in
U.S. Patent No. 5,466,823 to Talley, et al.

[000182] By way of example, various classes of Cox-2 inhibitors useful
in the present invention can be prepared as follows. Pyrazoles can be
prepared by methods described in WO 95/15316. Pyrazoles can further
be prepared by methods described in WO 95/15315. Pyrazoles can also
be prepared by methods described in WO 96/03385.

[000183] Thiophene analogs useful in the present invention can be
prepared by methods described in WO 95/00501. Preparation of
thiophene analogs is also described in WO 94/15932.
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[000184] Oxazoles useful in the present invention can be prepared by
the methods described in WO 95/00501. Preparation of oxazoles is also
described in WO 94/27980.

[000185] Isoxazoles useful in the present invention can be prepared by
the methods described in WO 26/25405.

[0001868] Imidazoles useful in the present invention can be prepared by
the methods described in WO 96/03388. Preparation of imidazoles is also
described in WO 26/03387.

[000187] Cyclopentene Cox-2 inhibitors useful in the present invention
can be prepared by the methods described in U.S. Patent No. 5,344,991,
Preparation of cyclopentene Cox-2 inhibitors is 'also described in WO
95/00501.

[000188] Terphenyl compounds useful in the present invention can be
prepared by the methods described in WO 96/16934.

[000189] Thiazole compounds useful in the present invention can be
prepared by the methods described in WO 96/03,392.

[000190] Pyridine compounds useful in the present invention can be
prepared by the methods described in WO 96/03392. Preparation of
pyridine compounds is also described in WO 96/24,585.

[000191] Benzopyranopyrazolyl compounds useful in the present
invention can be prepared by the methods described in WO 96/09304.
[000192] Chromene compounds useful in the present invention can be
prepared by the methods described in WO 98/47890. Preparation of
chromene compounds is also described in WO 00/23433. Chromene
compounds can further be prepared by the methods described in U.S.
Patent No. 6,077,850. Preparation of chromene compounds is further
described in U.S. Patent No. 6,034,256.

[000123] Arylpyridazinones useful in the present invention can be
prepared by the methods described in WO 00/24719. Preparation of
arylpyridazinones is also described in WO 99/10332. Arylpyridazinones
can further be prepared by the methods described in WO 29/10331.
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[000194] 5-Alkyl-2-arylaminophenylacetic acids and derivatives useful in
the present invention can be prepared by the methods described in WO
99/11605.

[0001925] Diarylmethylidensfuran derivative Cox-2 selective inhibitors
useful in the present invention can be prepared by the methods described
in U.S. Patent No. 6,180,651.

[000196] The celecoxib used in the compositions and methods of the
present invention can be prepared in the manner set forih in U.S. Patent
No. 5,466,823.

[000187] The valdecoxib used in the compositions and meth_ods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 5,633,272.

[000198] The parecoxib used in the compositions and methods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 5,932,598. _

[000199] The rofecoxib used in the compositions and methods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 5,474,995.

[000200] The deracoxib used in the compositions and methods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 5,521,207.

[000201] The etoricoxib used in the compositions and methods of the
present invention can be prepared in the manner set forth in WO
98/03484.

[000202] The meloxicam used in the compositions and methods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 4,233,299.

[000203] The compound 4-(4-cyclohexyl-2-methyloxazol-5-yl)-2-
fluorobenzenesulfonamide used in the compositions and methods of the
present invention can be prepared in the manner set forth in U.S. Patent
No. 5,294,381.
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[000204] The compound 2~(3,4-difluorophenyl)-4-(3-hydroxy-3-
methylbutoxy)-5-[4-(methylsulfonyl)phenyl]-3(2H)-pyridazinone used in the
compositions and methods of the present invention can be prepared in the
manner set forth in WO 00/24719.

[000205] The compound 2-(3,5-difluorophenyl)-3-[4-
(methylsulfonyl)phenyl]-2-cyclopenten-1-one used in ihe compositions and
methods of the present invention can be prepared in the manner set forth
in EP 863134.

[000208] The compound 2-[(2-chloro-6-fluorophenyl)amino]-5-methy!-
benzeneacetic acid used in the compositions and methods of the present
invention can be prepared in the manner set forth in WO 99/11605.
[000207] The compound N-[2-(cyclohexyloxy)-4-
nhitrophenyljmethanesulfonamide used in the compositions and methods of
the present invention can be prepared in the manner set forth in U.S.
Patent No. 4,885,367,

[000208] The compound (3Z)-3-[(4-chlorophenyl)[4-
(methylsulfonyl)phenylimethylene]dihydro-2(3H)-furanone used in the
compositions and methods of the present invention can be prepared in the
manner set forth in U.S. Patent No. 6,180,651.

[000209] An optional second component of the present invention is a
weight-loss agent that is administered to a subject in combination with a
Cox-2 inhibitor.

[000210] The present invention is directed to a novel method of treating
or preventing obesity and obesity-related complications in a subject
comprising administering to the subject a Cox-2 inhibitor and one or more
weight-loss agents.

[000211] As used herein, the term “weight-loss agent” refers to any
chemical recognized as having an effect on a subject’s weight over any
duration of time other than a chemical that is an inhibitor of the Cox-2
enzyme. This effect can occur via appetite suppression, metabolic
acceleration, adipogenesis inhibition, or any other mechanism. While not
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to be construed as limiting, preferred examples of weight-loss agents are
recited in Table 3 below.

[000212] Although, any combination of a Cox-2 inhibitor and weight-loss
agent is encompassed by the present invention, preferred examples of
weighi-loss agenis include those agenis specifically recited in Table 3.
Thus, it is further preferred that any weighi-loss agent recited in Table 3 be
combined in methods, compositions, pharmaceutical compositions, and
kits with any Cox-2 inhibitor, and in preferred embodiments, any Cox-2

inhibitor that is described herein.
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[000213] As described above, several weight-loss agents are available
for the treatment or prevention of obesity, obesity-related complications
and for causing weight-loss. The majority of available weighi-loss agents
are “anorectic(s)” or appeiite-suppressani medicaiions. Appetiie-
suppressant medications promoie weighi loss by decreasing appetiie or
increasing the feeling or sensation of being full. These medications
decrease appetite by increasing levels of seroionin or caiecholamine--two
brain chemicals that affect mood and appetite. Preferred weight-loss
agents include anorectic compounds that cause weighi-loss through the
suppression of a subject’s appetite, which causes a reduction in the
number of calories consumed.

[000214] Other preferred weight-loss agents effectuate weight-loss
through molecular mechanisms via modulation of the process of
adipogenesis (i.e. adipogenesis modulating agents). Slowing or halting
adipogenesis will reduce the number and/or size of adipocytes or fat cells.
Accordingly, the reduction in number or size of adipocytes will result in a
subject’s loss of weight.

[000215] As used herein, the term “adipogenesis modulating” means the
interference at any point, or more than one point, within the natural
(normally occurring) process of differentiation of a mesenchymal cell into a
pre-adipocyte cell and then into a fully mature adipocyte. The terms
“adipogenesis modulating” and “modulating adipogenesis”, which may be
used interchangeably herein, include either a decrease in the number of
mature adipocytes or a decrease in the size of mature adipocytes. The
term “adipogenesis modulating” also includes halting or suppressing
further differentiation or development within the adipogenesis process. In
some instances, modulating adipogenesis also includes increasing either
ihe size or number of adipocytes. Thus, any deparure from the natural
process in ihe development of a mature adipocyie is encompassed by the

ierm “adipogenesis modulating”.
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[000216] Examples of such agents capable of modulating adipogenesis
include, but are not limited to, “PPAR-gamma antagonists”, which
modulate the process of adipogenesis by antagonism of the PPAR-gamma
receptor itself or by down-regulation of PPAR-gamma recepior mRNA
synihesis. As usad herein, the ierm “mRNA” refers o messenger RNA.
For example, U.S. Patent No. 6,033,656 to Mikami, ef al. provides
methods of suppressing the activation of PPAR-gamma in a mammalian
body by administering to a subject in need of such therapy, an effective
amount of the compound, bisphenol A diglycidyl ether.

[000217] Still other preferred weight-loss agenis cause weight-loss by
increasing the basal rate of metabolism in a subject (i.e. “metabolic
accelerators”). These agents cause a subject to metabolically expend
more calories than are ingested, thus, resulting in weight-loss. Metabolic
accelerators have been used heretofore for drug therapies of obesity. For
example, androgens such as dehydroepiandrosterone are known to have
anti-obesity action (Japanese Patent Unexamined Publication No. (Hei)2-
275895/1990). Such androgens are believed to activate intramuscular
anabolism to induce the consumption of stored fat.

[000218] Therefore, in a preferred embodiment, the weight-loss agent is
any compound capable of having any effect on a subject’s weight through
appetite suppression or by increasing the rate of metabolism, including
compounds capable of modulating the process of adipogenesis in vivo or
in vitro, but the weight-loss agent does not include compounds that are
Cox-2 inhibitors.

[000219] More preferred is that the weight-loss agent comprises any of
one or more agents selected from anorectics, serotonin reuptake
inhibitors, serotonin releasing agents, activators of ATP-dependent K*
channels, anti-hyperglycemics, amphetamines and amphetamine
derivatives, melanocortin-4 receptor agonisis, neuropeptide Y antagonisis,
lipase inhibitors, beta(3)-adrenergic agonists, glucagon-like peptide-1
agonisis, PPAR-gamma aniagonisis, PPAR-gamma pariial agonisis,

orexins, enterostatin agonists, galanin antagonists, urocortin agonists,
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CCK agonists, UCP activating agents, prolactin modulators, growth-
hormone secretagogues, benzoazine derivatives, ciliary neurotropic factor,
selective CRF agonists, ai-adrenergic receptor agonists, antihistamines,
5-HT2c agonisis, 5-HT2s agonists, catecholamine modulaiors, chromium
formulations and derivaiives, dopamine antagonisis, adipocyte
complement-related proiein (Acrp30), adipocyie complemeni-related
protein (Acrp30) modulaiors, adipsin modulators, cannabinoid antagonists,
tyrosine phosphaiase modulaiors, 11beta hydroxysteroid dshydrogenase
type 1 modulators, cyclic AMP response element-binding protein
modulators, diacylglycerol o-acyliransferase modulators,
dehydroepiandrosterone derivatives, fatty acid transport protein 4
modulators, G protein beta-3 subunit 825T modulator, high mobility group
1C modulator, kallikrein modulators, melanin-concentrating hormone
receptor modulators, perilipin modulators, tub gene modulators, alpha-
adrenergic agonists, beta-adrenergic agonists, anticonvulsants, leptin
receptor modulators, metabolic accelerators, adipogenesis modulating
agents, pyrroloquinolines, NK-1 receptor antagonists, PPAR-alpha
agonists, ghrelin receptor antagonists, leptin agonists, histamine-3
antagonists, and mixtures thereof. '

[000220] Even more preferred is that the weight-loss agent comprises
any one or more of the weight-loss treatment agents selected from group
consisting of phentermine, diethylpropion, mazindol, phendimetrazine,
benzphetamine, sibutramine, orlistat, fenfluramine, dexfenfluramine,
bupropion, diazoxide, diethylpropion, metformin, sertraline, topiramate,
(+)norfenfluramine, leptin derivatives and formulations, rimonabant,
aminorex, adiponectin, phenylpropanolamine, amantadine, nizatidine,
cimetidine, amphetamine, dinitrophenol, dehydroepiandrosterone,
mazindol benzphetamine, phendimetrazine, phentermine,
dexfenfluramine, amylin, mazindol, sphedrine, fenfluramine, ergoset,
fluoxetine hydrochloride, fluvoxamine maleate, trazodone hydrochloride,
dehydroepiandrosisrone, glucocoriicosieroid, citalopram, chromium

picolinate, L-glutamine, caffeine, methamphetamine hydrochloride,
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benzphetamine hydrochloride, sumatriptan succinate, human steroidal

" hormone (RF1051), cholecystokinin, bombesin, glucagon, insulin,

cyclohistidyl-proline, somatomedin, apoprotein 1V, digitalis, thyroid
hormone, diazoxide, nalirexone, 5-hydroxy trypiophan, hypericum,
botanical P57, phyiosianol, aminosierol, beacon, calpain 10, corticoiropin
releasing hormone, follistaiin, GATA, oleyleihanclamide, agouii proiein,
eltroxin, levothroid, tertroxin, synthroid, lonamin, phen-fen, eliroxin,
cyronine, asenlix, bisphenol A diglycidyl ether, desmethylsibutramine, and
mixtures thereof.

[000221] More preferred siill is that the weight-loss agent comprises any
of one or more agents selected from the following classes of weight-loss
treatment agents including anorectics, metabolic accelerators, lipase
inhibitors, serotonin uptake inhibitors, adipocyte complement-related
protein (Acrp30), adipocyte complement-related protein (Acrp30)
modulators, serotonin release agents, catecholamine modulators, PPAR-
gamma antagonists, PPAR-gamma partial agonists, and mixtures thereof.
[000222] More preferred is that the weight-loss agent is selected from
the group consisting of anorectics, adipocyte complement-related protein
(Acrp30) modulators, metabolic accelerators, PPAR-gamma antagonists,

PPAR-gamma partial agonist classes of weight-loss agents, and mixtures

thereof.

[000223] Even more preferred still is that the weight-loss agent
comprises sibutramine or orlistat.

[000224] Any combination of the Cox-2 inhibitors and weight-loss
agents that are described above can be used in the novel composition and
the novel pharmaceutical composition. In one embodiment, one or more
of an anorectic class of weight-loss agent is combined with at least one
Cox-2 inhibitor. In anoiher embodiment, one or more of an adipogenesis
modulating agent (e.¢., PPAR gamma aniagonisis or pariial agonisis) is
combined with at least one Cox-2 inhibifor. In siill another embodiment,
one or more metabolism modulaiing agenis are combined with ai least one
Cox-2 inhibitor. Further encompassed by the present invention are any
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combinations of anorectics, adipogenesis modulating agents, and
metabolism modulating agents each independently, or any combinations
thereof, are also combined with at least one Cox-2 inhibitor.

[200225] Thus, in a preferred embodiment, & Cox-2 inhibitor such as, for
example, celecoxib can bs combined with any combination of anoreciics,
adipogenesis modulating agents, or meiabolism modulating agents, each
independently or any combinations thereof. For example, a Cox-2 inhibitor
such as, celecoxib, can be combined with any of the aforementioned
weighi-loss agents cited in Table 3, such as sibutramine.

[000226] In a preferred embodiment, the present invention
encompasses a therapeutic composition comprising a Cox-2 inhibitor and
a weight-loss agent. '

[000227] Cox-2 inhibitors and weight-loss agents that are useful in the
present invention can be of any purity or grade, as long as the preparation
is of a quality suitable for pharmaceutical use. The Cox-2 inhibitors and
weight-loss agents can be provided in pure form, or it can be accompanied
with impurities or commonly associated compounds that do not affect its
physiological activity or safety. The Cox-2 inhibitors and weight-loss
agents can also be supplied in the form of a prodrug, an isomer, a
tautomer, a racemic mixture, or in any other chemical form or combination
that, under physiological conditions, still pravides for inhibition of the Cox-2
enzyme,

[000228] The compositions of the present invention can comprise a
Cox-2 inhibitor and a weight-loss agent as an active ingredient or a
pharmaceutically acceptable salt, thereof, and also contain a
pharmaceutically acceptable carrier and optionally other therapeutic
ingredients.

[000222])  The term "pharmaceutically acceptable salt" refers to salis
prepared from pharmaceutically acceptable non-ioxic bases including
inorganic bases ¢ '~ organic bases. lllustrative pharmaceutically
accepiable salis are prepared from formic, acatic, propionic, succinic,
glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic,
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fumaric, pyruvic, aspartic, glutamic, benzoic, hydrochloric, trifluoroacetic,
anthranilic, mesylic, stearic, salicylic, p-hydroxybenzoic, phenylacetic,
mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic,
benzenesulfonic, pantothenie, toluenesulionic, 2-hydroxyethanesulfonic,
sulianilic, cyclohexylaminosulionic, algenic, B-hydroxybuiyric, galaciaric
and galaciuronic acids.

[000230] Salis derived from inorganic bases include aluminum,
ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic
salts, manganous, potassium, sodium, zinc, and the like. Particularly
preferred are the ammonium, calcium, magnesium, potassium, and
sodium salts.

[000231]  Salts derived from pharmaceutically acceptable organic non-
toxic bases include salts of primary, secondary, and tertiary amines,
substituted amines including naturally occurring substituted amines, cyclic
amines, and basic ion exchange resins, such as arginine, betaine,
caffeine, choline, N,N-dibenzylethylenediamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, isopropylamine, lysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine and the like.

[000232] Pharmaceutically acceptable cations include metallic ions and
organic ions. More preferred metallic ions include, but are not limited to,
appropriate alkali metal salts, alkaline earth metal salts and other
physiological acceptable metal ions. Exemplary ions include aluminum,
calcium, lithium, magnesium, potassium, sodium and zinc in their usual
valences.

[000233) Preferred organic ions include protonaied ieniary amines and
quaternary ammonium cations, including in pari, trimethylamine,
dieihylamine, N, N'-dibenzyleihylenediamine, chloroprocaine, choling,
diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and
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procaine. Exemplary pharmaceutically acceptable acids include, without
limitation, hydrochloric acid, hydroiodic acid, hydrobromic acid, phosphoric
acid, sulfuric acid, methanesulfonic acid, acetic acid, formic acid, tartaric
acid, maleic acid, malic acid, ciiric acid, isociiric acid, succinic acid, laciic
acid, gluconic acid, glucuronic acid, pyruvic acid oxalacetic acid, furnaric
acid, propionic acid, aspariic acid, glutamic acid, benzoic acid, and the
like.

[000234] All of ihe above salis and ions can be prepared by those
skilled in the art by conventional means from the corresponding
compounds of the present invention.

[000235] In the present invention, a Cox-2 inhibitor and/or weight-loss
agent are administered to a patient in need of such treatment or
prevention according to standard routes of drug delivery that are well
known to one of ordinary skill in the art. The particular route and dosage
of the Cox-2 inhibitor and the weight-loss agent depend upon the needs of
the subject being treated, the type of treatment or prevention, the efficacy
of the compound and the degree of disease severity in the subject.
[000236] The combination of a Cox-2 inhibitor and a weight-loss agent
can be provided in a pharmaceutically acceptable carrier or excipient to
form a pharmaceutical composition. In a preferred embodiment, the
present invention encompasses a pharmaceutical composition comprising
a Cox-2 inhibitor, a weight-loss agent, and a pharmaceutically acceptable
carrier. The term "pharmaceutically acceptable" is used herein to mean
that the modified noun is appropriate for use in a pharmaceutical product.
[000237] The compositions of the present invention may be
administered enterally and/or parenterally. Oral (intra-gastric) is a
preferred route of administration. Pharmaceutically acceptable carriers
can be in solid dosage forms for the methods of the present invention,
which include iablets, capsules, pills, and granules, which can be prepared
with coalings and shells, such as enteric coalings and others well known in

the ari. Liquid dosage forms for oral adminisiraiion include
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pharmaceutically acceptable emuisions, solutions, suspensions, syrups,
and elixirs.

[000238] Enteral administration includes solution, tablets, sustained
release capsules, enieric-coaied capsules, and syrups. When
administered, the pharmaceuiical composition may be ai or near body
temperaiure.

[000239] Compositions intended for oral use may be prepared
according to any method known in the an for the manufacture of
pharmaceutical compositions and such compositions may contain one or
more agents selected from the group cunsising of sweetening agents,
flavoring agents, coloring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations.

[000240] Tablets contain the active ingredient in admixture with non-
toxic pharmaceutically acceptable excipients, which are suitable for the
manufacture of tablets. These excipients may be, for example, inert
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate, granulating and disintegrating agents, for
example, maize starch, or alginic acid, binding agents, for example starch,
gelatin or acacia, and lubricating agents, for example magnesium stearate,
stearic acid, or talc. The tablets may be uncoated or they may be coated
by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl monostearate
or glyceryl distearate may be employed.

[000241] Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredients are mixed with an inert
solid diluent, for example, calcium carbonate, calcium phosphate or kaolin,
or as sofi gelatin capsules wherein the active ingredients are present as
such, or mixed with waier or an oil medium, for example, peanut oil, liquid
paraffin, or olive oil.

[000242] Adgueous suspensions can ba produced ihai contain ihe aciive

materials in a mixture with excipients suitable for the manufacture of
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aqueous suspensions. Such excipients are suspending agents, for
example, sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethyl-cellulose, sodium alginate, polyvinylpyrrolidone gum
iragacanth and gum acacia; dispersing or wetiing agents may be naiurally-
occurring phosphatides, for example lecithin, or condensation producis of
an alkylene oxide with fatty acids, for example polyoxysihylens siearaie,
or condensation products of ethylene oxide with long chain aliphatic
alcohols, for example hepiadecaethyleneoxyceianol, or condensation
products of ethylene oxide with partial esters aerived from fatty acids and
a hexitol such as polyoxyethylene sorbitol monocleaie, or condensaiion
products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene sorbitan monooleate.
[000243] The aqueous suspensions may also contain one or more
preservatives, for example, ethyl or n-propyl p-hydroxybenzoate, one or
more coloring agents, one or more flavoring agents, or one or more
sweetening agents, such as sucrose or saccharin.

[000244] Oily suspensions may be formulated by suspending the active
ingredients in an omega-3 fatty acid, a vegetable oil, for example, arachis
oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol.

[000245] Sweetening agents, such as those set forth above, and
flavoring agents may be added to provide a palatable oral preparation.
These compositions may be preserved by the addition of an antioxidant
such as ascorbic acid.

[000246] Dispersible powders and granules suitable for preparation of
an aqueous suspension by the addition of water provide the active
ingredient in admixture with a dispersing or wetting agent, a suspending
ageni and one or more preservaiives. Suilable dispersing or wetiing
agents and suspending agents are exemplified by those already
meniioned above. Addiiional excipienis, for axample sweetening, flavoring

and coloring agents, may also be present.
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[000247] Syrups and elixirs containing the Cox-2 inhibitor and/or weight-
loss agent may be formulated with sweetening agents, for example
glycerol, sorbiiol, or sucrose. Such formulations may also contain a
demulcent, a preservaiive and flavoring and coloring agents.

[000248] The subject method of prescribing a Gox-2 inhibitor and/or
weight-loss agent and compositions comprising the same can also be
administered parenterally, either subcutaneously, or intravenously, or
iniramuscularly, or intrasiernally, or by infusion techniques, in the form of
sterile injectable aqueous or olagenous suspensions. Parenteral
adminisiration includes subcutaneous, intramuscular, iniradermal,
intramammary, intravenous, and other administrative methods known in
the art.

[000249] Such suspensions may be formulated according to the known
art using those suitable dispersing of wetting agents and suspending
agents, which have been mentioned above or other acceptable agents.
The sterile injectable preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally acceptable diluent or solvent, for
example as a solution in 1,3-butanediol. Among the acceptable vehicles
and solvents that may be employed are water, Ringer's solution and
isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed, including synthetic mono-
or diglycerides. In addition, n-3 polyunsaturated fatty acids may find use in
the preparation of injectables.

[000250] Administration of either one or both of the Cox-2 inhibitor and
weight-loss agents can also be by inhalation, in the form of aerosols or
solutions for nebulizers. Therefore, in one embodiment, the Cox-2
inhibitor and/or the weighi-loss agent is administered by direct inhalation
into ihe respiratory system of a subjeci for delivery as a mist or other
aerosol or dry powder. Delivery of drugs or other active ingredients
dirrectly io the subject's lungs provides numerous advaniages including,
providing an extensive surface area for drug absorption, direct delivery of
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therapeutic agents to the disease site in the case of regional drug therapy,
eliminating the possibility of drug degradation in the subject’s intestinal
tract (a risk associated with oral administration), and eliminating the need
for repeaied subcuianeous injections.

[000281) Aerosols of liquid paricles comprising the active maierials may
be produced by any suiiable means, such as inhalaiory delivery sysiems.
Nebulizers are commercially available devices which transform solutions
or suspensions of the active ingradient into a therapeutic aerosol mist
either by means of acceleration of compressed gas, typically air or oxygen,
through a narrow venturi orifice or by means of ultrasonic agilation.
Suitable formulations for use in nebulizers consist of the active ingredient
in a liquid carrier. The carrier is typically water, and most preferably
sterile, pyrogen-free water, or a dilute aqueous alcoholic solution,
preferably made isotonic, but may be hypertonic with body fluids by the
addition of, for example, sodium chloride. Optional additives include
preservatives if the formulation is not made sterile, for example, methyl
hydroxybenzoate, as well as antioxidants, flavoring agents, volatile oils,
buffering agents and surfactants, which are normally used in the
preparation of pharmaceutical compositions.

[000252] Aerosols of solid patticles comprising the active materials may
likewise be produced with any solid particulate medicament aerosol
generator. Aerosol generators for administering solid particulate
medicaments to a subject produce particles which are respirable, as
explained above, and generate a volume of aerosol containing a
predetermined metered dose of a medicament at a rate suitable for human
administration.

[000253] One type of solid particulate aerosol generator is an insufflator.
Suitable formulations for administration by insuffiation include finely
comminuied powders which may be delivered by means of an insufflator
or taken into the nasal cavity in the manner of a snuff. In the insufilaor,
ihe powder is coniained in capsules or cariridges, typically made of gelaiin
or plastic, which are either pierced or opened in situ and the powder
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delivered by means of air drawn through the device upon inhalation or by
means of a manually-operated pump. The powder employed in the
insufflator consists either solely of the active ingredient or of a powder
blend comprising the active materials, a suilable powder dilueni, such as
lactose, and an optional suifactani.

[000284] A second type of asrosol generator is a meiered dose inhaler.
Metered dose inhalers are pressurized aerosol dispensers, typically
containing a suspension or solution formulaiion of the Cox-2 inhibiior
and/or the weight-loss agent in a liquified propellant. During use, the
metered dose inhaler discharges the formulation through a valve, adapted
to deliver a metered volume, to produce a fine particie spray containing the
active materials. Any propellant may be used for aerosol delivery,
including both chlorofluorocarbon-containing propellants and non-
chlorofluorocarbon-containing propellants.

[000255] A third type of aerosol generator is a electrohydrodynamic
(EHD) aerosol generating device, which has the advantage of being
adjustable to create substantially monomodal aerosols having particles
more uniform in size than aerosols generated by other devices or
methods. Typical EHD devices include a spray nozzle in fluid
communication with a source of liquid to be aerosolized, at least one
discharge electrode, a first voitage source for maintaining the spray nozzle
at a negative (or positive) potential relative to the potential of the discharge
electrode, and a second voltage source for maintaining the discharge
electrode at a positive (or negative) potential relative to the potential of the
spray nozzle.

[000256] Most EHD devices create aerosols by causing a liquid to form
droplets that enter a region of high electric field strength. The electric field
then imparts a net electric charge to these droplets, and this net electric
charge iends io remain on the surface of ihe droplet. The repelling force
of ithe charge on ihe surface of ihe droplet balances against the surface
iension of the liquid in ihe droplet, thereby causing the droplet io form &
cone-like structure known as a Taylor Cone. In the tip of this cone-like
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structure, the electric force exerted on the surface of the droplet
overcomes the surface tension of the liquid, thereby generating a stream
of liquid that disperses into a many smaller droplets of roughly the same
size. These smaller dropleis form a misi which constitutes the aerosol
cloud thai the user ultimately inhales.

[000257] In a preferred embodiment, the adminisiraiion of the
compositions of the present invention can also be by a rectal route of
delivery. Recial routes of delivery are in the form of supposiiories
prepared by mixing the drug with a suitable non-irritating excipient, which
is solid ai ordinary temperature, bui liquid at the rectal temperature and will
therefore, melt in the rectum to release the drug. Such materials are
cocoa butter and polyethylene glycols.

[000258] Also encompassed by the present invention is buccal or “sub-
lingual” administration, which includes lozenges or a chewable gum
comprising the compounds, set forth herein. The compounds can be
deposited in a flavored base, usually sucrose, and acacia or tragacanth,
and pastilles comprising the compounds in an inert base such as gelatin
and glycerin or sucrose and acacia.

[000259] The prevent invention further encompasses intranasal
administration comprising the compounds set forth herein. Intranasal
dosage forms include, but are not limited to, aerosols, drops, gels,
powders, and mixtures thereof.

[000260] Other methods for administration of the Cox-2 inhibitor
compound and/or the weight-loss agent include dermal patches that
release the medicaments directly into a subject’s skin.

[000261] Topical delivery systems are also encompassed by the present
invention and include ointments, powders, sprays, creams, jellies,
collyriums, solutions or suspensions.

[000262]) The compositions of the present invention can opticnally be
supplemenied wit;. ..dditional agents such as, for example, viscosity
enhancers, preseivativas, suifactanis and peneiraiion enhancers.
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[000263] Viscosity is an important attribute of many medications. Drops
that have a high viscosity tend to stay in the body for longer periods and
thus, increase absorpiion of ihe active compounds by the target tissues or
increase the retention time. Such viscosity-building agenis include, for
example, polyvinyl alcohol, polyvinyl pyrrolidone, methylcellulose, hydraxy
propyl meihylcellulose, hydroxyethyl cellulose, carboxymsthyl cellulose,
hydroxy propyl cellulose or other agents know to those skilled in the ar.
Such agents are typically employed ai a level of from 0.01% o 2% by
weight.

[000284] Preservatives are optionally employed io preveni microbial
contamination during use. Suitable preservatives include polyquaternium-
1, benzalkonium chloride, thi.merosal, chlorobutanol, methyl paraben,
propyl paraben, phenylethyl alcohol, edetate disodium, sorbic acid, or
other agents known to those skilled in the art. The use of polyquaternium-
1 as the antimicrobial preservative is preferred. Typically, such
preservatives are employed at a level of from 0.001% to 1.0% by weight.
[000265] The solubility of the components of the present compositions
may be enhanced by a surfactant or other appropriate co-solvent in the
composition. Such co-solvents include polysorbate 20, 60, and 80,
polyoxyethylene/polyoxypropylene surfactants (e.g. Pluronic F-68, F-84
and P-103), cyclodextrin, or other agents known to those skilled in the an.
Typically, such co-solvents are employed at a level of from 0.01% to 2%
by weight,

[000266] A penetration enhancer is an agent used to increase the
permeability of the skin to an active agent to increase the rate at which the
drug diffuses through the skin and enters the tissues and bloodstream.
Thus, in one embodiment of the present invention, a penetration enhancer
may be added to a Cox-2 inhibitor topical composition or a Cox-2 inhibitor
and weighi-loss ageni topical composition.

[000267] Examples of penetration enhancers suitable for use wiit, e
composiiions of ihe prasent inveniion include: alcohols, such as eihanal
and isopropanol; polyols, such as n-alkanols, limonene, terpenes,
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dioxolane, propylene glycol, ethylene glycol, other glycols, and glycerol;
sulfoxides, such as dimethylsulfoxide (DMSO), dimethylformamide, methyl
dodecyl sulfoxide, dimethylacetamide; esters, such as isopropyl
myrisiaie/palmitaie, sthyl acetaie, butyl acetaie, methyl proprionate, and
capric/caprylic iriglycerides; ketones; amides, such as aceiamides:
oleales, such as iriolein; various surfaciants, such as sodium lauryl sulfaie;
various alkanoic acids, such as caprylic acid; laciam compounds, such as
azone; alkanols, such as oleyl alcohol; dialkylamino acetates, and
admixtures thereof.

[000288] Pharmaceutically acceptabie excipients and carriers
ehcompass all the foregoing and the like. The above considerations
concerﬁing effective formulations and administration procedures are well
known in the art and are described in standard textbooks. See e.g.
Gennaro, A. R., Remington: The Science and Practice of Pharmacy, 20"
Edition, (Lippincott, Williams and Wilkins), 2000; Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton,

Pennsylvania, 1975; Liberman, et al., Eds., Pharmaceutical Dosage
Forms, Marcel Decker, New York, N.Y., 1980; and Kibbe, et al., Eds.,
Handbook of Pharmaceutical Excipients (3"" Ed.), American

Pharmaceutical Association, Washington, 1999.

[000269] In other preferred embodiments, the present invention
encompasses a kit for preventing or treating obesity or an obesity-related
complication in a subject that is in need of such prevention or treatment,
the kit comprising one dosage form comprising a Cox-2 inhibitor and a
second dosage form comprising a weight-loss agent.

[000270] It will be appreciated that the amount of the Cox-2 inhibitor and
the weight-loss agent required for use in the treatment or prevention of
obesity and obesity-related complications will vary depending upon the
pariicular compounds or compositions selecied.

[000271] Daily dosages can vary within wide limiis and will be adjusied
io ihe individual requirements in each pariicular case. In general, for

administration to adults, an appropriate daily dosage is described herein,
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although the limits that are identified as being preferred may be exceeded
if expedient. The daily dosage can be administered as a single dosage or
in divided dosages. Various delivery systems include capsules, tablets,
food, chewing gum, lozenges, dermal paiches, and gelatin capsules, for
example.

[000272] The appropriate dosage level of a Cox-2 inhibiior will generally
be from about 0.01 mg per kg to about 140 mg per kg subject body weight
per day, which may be adminisiered in single or muliiple doses.
Preierably, the dosage level will be about 0.1 mg/kg to about 25 mg/kg per
day; more preferably about 0.5 mg io about 10 mg/kg per day.

[000273] In larger mammals, for example humans, a typical indicated
dose is about 0.5 mg to 7 grams orally per day. A compound may be
administered on a regimen of several times per day, for example 1 to 4
times per day, preferably once or twice per day.

[000274] The amount of the Cox-2 inhibitor that may be combined with
the carrier materials to produce a single dosage form will vary depending
upon the host treated and the particular mode of administration. For
example, a formulation intended for the oral administration of humans may
contain from 0.5 mg to 7 g of active agent compounded with an
appropriate and convenient amount of carrier material which may vary
from about 5 to about 95 percent of the total composition. Dosage unit
forms for the Cox-2 inhibitor will generally contain between from about 1
mg to about 500 mg of an active ingredient, typically 25 mg, 50 mg, 100
mg, 200 mg, 300 mg, 400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg.
[000275] The dosage level of a weight-loss agent will necessarily
depend on the particular agent that is used. However, in general, the
appropriate dosage level of a weight-loss agent will generally be from
about 0.002 mg per kg to about 10 mg per kg subjeci body weight per day,
which may be administered in single or multiple doses. Preferably, the
dosage level will be about 0.01 mg/kg to about 7 mg/kg per day; more

preferably about 0.1 mg io about 5 me/kg per day.
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[000276] The exact dosage and regimen for administering a Cox-2
inhibitor alone or in combination with a weight-loss agent will necessarily
depend upon the potency and duration of action of the compounds used,
ihe naiure and severity of ihe illness to be treaied, as well as the sex, age,
weight, general healih and individualiresponsiveness of the paiieni io be
ireated, and other relevani circurnsiances. Those skilled in the an will
appreciate that dosages may also be determined wiih guidance from
Goodman & Goldman's The Pharmacological Basis of Therapeutics, Ninth
Edition (1996), Appendix Il, pp. 1707-1711.

[000277] To determine the effectiveness of a particular dosage of a
Cox-2 inhibitor alone or in combination with a weight-loss agent, desirable
weight standards are derived by comparing a particular subject’s weight to
a mathematical formula known as Body Mass Index (BMI), which
represents weight levels associated with the lowest overall risk to health.
See e.g. Garrow JS and Webster J. Quetelet's index (W/H?) as a measure
of fatness, International Journal of Obesity 9:147-153 (1985); Gallagher D,
et al. How useful is BMI for comparison of body fatness across age, sex
and ethnic groups? American Journal of Epidemiology 143:228-239
(1996); Willett W, et al. Guidelines for healthy weight. New England
Journal of Medicine 341:427-434 (1999); World Health Organization.
Physical status: The use and interpretation of anthropometry. Geneva,
Switzerland: World Health Organization. WHO Technical Report Series
(1995); Calle EE, et al. BMI and mortality in a prospective cohort of U.S.
adults; New England Journal of Medicine 341:1097-1105 (1999).

[000278] Where BMI is utilized as a measure of weight, an individual is
considered overweight when BMI values range between 25.0 and 29.9.
Obesity is defined for BMi values of greater than or equal to 30.0. For
example, the World Healih Organization assigns BMI values as follows:
25.0-29.9, Grade | obesity (moderately overwsight); 30-32.9, Grade Ii
obesity (severely overweighi); and 40.0 or greaier, Grade Il obesity
(massive/morbid obesity). Using weighi iables, obesity is classified as
mild (20-40% overweight), moderate (41-100% overweight), and severe
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(>100%) overweight. Thus, individuals 20% over ideal weight guidelines
are considered obese. Individuals 1-19.9% over ideal weight are classified
as overweight.

[000272] Another way to determine the effectiveness of a particular
dosage of 2 Cox-2 inhibitor alone or in cornbination with a weight-loss
ageni is o observe or measure its effect upon the process of adipogenesis
or upon an adipogenesis-related disorder. This may be achieved by any
of the techniques known io those practiced in the art of measuring lean vs.
fat body mass composition.

[000280] The term “adipogenesis” refers, in a general sense io the
process by which undifferentiated precursor cells differentiate into fat cells.
Specifically, adipogenesis is a physiological developmental process by
which an undifferentiated mesenchymal cell differentiates into a pre-
adipocyte cell, which then undergoes a secondary differentiation step to
become a lipid-filled mature adipocyte. Thus, the term adipogenesis is
meant to encompass the entire developmental process from
undifferentiated mesenchymal cell to a fully developed and mature
adipocyte cell. As used herein, the terms “adipogenesis-related disorder”
refers to any physiological condition in a subject wherein the normal
process of adipogenesis has been altered. For example, where the
process of adipogenesis occurs too frequently or too excessively, it can
result in the physiological condition of obesity.

[000281] Several protocols have been reported for observing and
measuring the effect of a given compound or treatment or therapy upon
adipogenesis or pre-adipocyte differentiation. See e.g. Abbott, D., et al., J.
Biol. Chem. 272(51).:32454-32462 (1997); Gregoire, F., et al., Physiolog.
Reviews 78(3):783-809 (1998); Kelly, K., et al., Endocrinology
139(5).2622-2628 (1298); Fowler, S., et al., J. Histochem. Cytochem.
8:833-836 (1285); and Greenspan, P., et al., J. Cell. Biol. 100:265-972
(1985).

[000282] As used herein, ihe ierm "subjeci” for purposes of ireaiment

includes any subject, and preferably is a subject who is in need of the
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prevention and/or treatment of obesity, or who has weight-related disorder
or a weight-related or obesity complication. The subject is typically an
animal, and yet more typically is 2 mammal. "Mammal", as that term is
used herein, refers 10 any animal classified as a mammal, including
humans, dornesiic and farm animals, and zoo, sporis, or pei animals, such
as dogs, horses, cais, catile, eic. Freferably, ihe mammal is a human.
For methods of prevention, the subject is any subject, and preferably is a
subject that is in heed of prevention and/or ireaiment of obesity or a
weight-related disorder or an obesity-related complication. Veterinary use
for weighi reduction of domesiic anirnals or food production uses of this
therapy to improve fat/muscle ratios and thus, fobd taste and quality are
also encompassed by the present invention.

[000283] As used herein, the terms “subject is in need of the prevention
or treatment of obesity or an obesity-related complication” refer to any
subject who is suffering from or is predisposed to obesity or any obesity-
related complication described herein. Also, the terms “subject is in need
of the prevention or treatment of obesity or an obesity-related
complication” refer to any subject who desires to lose weight and is not
necessarily suffering from obesity or being overweight or suffering from a
obesity-related disorder. Thus, any subject who desires to lose any
amount of weight is encompassed by the terms “subject is. in need of the
prevention or treatment of obesity or an obesity-related complication”.
[000284] The terms “subject is in need of the prevention or treatment of
obesity or an obesity-related complication” also refer to any subject that
requires a lower dose of weight-loss agents. In addition, the terms
“subject is in need of the prevention or treatment of obesity or an obesity-
related complication” means any subject who requires a reduction in the
side-effecis of a weighi-loss agent. Furthermore, the terms “subject is in
need of the breveniion or ireaimenti of obesity or an obesity-relaied
complication” means any subject who requires improved iolerability io any
weighi-loss agent for obesity therapy. Finally, ihe ierms “subject is in nead
of the prevention or treatment of obesity or an obesity-related
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complication” means any subject who requires or desires the physiological
modulation of the process of adipogenesis.

[000285] The present invention also encompasses the therapeutic
treaimeni and preveniion of several obesity-related complications.
According to the NIH Clinical Guidelines on the Identification, Evaluation,
and Treaimeni of Qverweight and Obesity in Adulis, all adulis (aged 18
years or older) who have a BMl of 25 or more are considered at risk for
premature death and disability as a consequence of overweight and
obesity. These health risks increase even more as the severity of a
subject’s obesity increases. '

[000288] Therefore, the présent invention encompasses the treament

and prevention of situations where the subject is obese and suffers from or

is predisposed to one or more obesity-related complications selected from
the group consisting of high blood pressure, hypertension, high blood
cholesterol, dyslipidemia, type 2 diabetes, Insulin resistance, glucose
intolerance, hyperinsulinemia, coronary heart disease, cardiovascular
disease, angina pectoris, congestive heart failure, stroke, galistones,
cholescystitis, cholelithiasis, gout, osteoarthritis, rheumatoid arthritis,
obstructive sleep apnea, respirétory problems, cancer (such as
endometrial, breast, prostate and colon cancers), complications of
pregnancy, poor female reproductive health irregularities (such as
menstrual irregularities, infertility and irregular ovulation); bladder control
problems (such as stress incontinence), uric acid nephrolithiasis,
psychological disorders (such as depression, eating disorders, distorted
body image and low self esteem), coronary heart disease, atherosclerotic
diseases, artherosclerosis, stable angina, unstable angina, type I
diabetes, sleep apnea, high LDL cholesterol, low HDL cholesterol, high
iriglycerides, high blood glucose and including any other disorders or
complications that are amenable io amelioration through inhibiiion of ihe
Cox-2 enzyme alone or in combination with adminisiration to a subject in
nead of such treaimeni of an effective amouni of the weighi-loss agenis
referred to herein.
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[000287] More preferred is where the subject is obese and suffers from
or is predisposed to one or more obesity-related complications selected
from the group consisting of rheumatoid arthritis, artherosclerosis, siable
angina, unstable angina, hyperiension, dyslipidemia, type 2 diabetes,
siroke, gallbladder disease, cardiovascular disease, osieoarthiiis,
hypercholesierolemia, sleep apnea, respiraiory problems, cancer and
siroke.

[000288) Even more preferred is where the subject is obese and suffers
from or is predisposed to one or more obesity-related complications
selected from the group consisting of cardiovascular diseass,
osteoarthritis, rheumatoid arthritis, artherosclerosis, stable angina, '
unstable angina, hypertension and hypercholesteremia.

[000289] Still further preferred is where the subject is obese and suffers
from or is predisposed to one or more obesity-related cbmplications
selected from the group consisting of cardiovascular disease,
osteoarthritis, rheumétoid arthritis, artherosclerosis, stable angina and
unstable angina.

[000290] Preferably, the present invention also encompasses the
treatment and prevention of obesity and obesity-related complications and
provides methods and compositions for causing weight-loss in a subject
that desires to lose weight.

[000291] The methods and compositions of the present invention not
only encompass the prevention or treatment of obesity and obesity-related
disorders in humans, but also in several animals. For example, many
animals also suffer adverse consequences related to obesity. Obese cats
and dogs have a greater risk for diseases including osteoarthritis, ligament
injuries, perineal dermatitis, diabetes mellitus, cardiomyopathy, and
urologic syndrome. Therefore, the methods and compositions of the

. present inveniion are useful fo maintain a healthy weighi in family peis in

order to minimize ... 2ase risk. See U.S. Patent No. 6,071,544 to Sunvold.
[000z9zZ] Accordingly, besides being useiul for humans, ihe meihods

and compositions of the present invention also encompass the treatment
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and prevention of obesity and obesity-related disorders in other mammals,
including horses, dogs, cats, rats, mice, sheep, pigs, cattle, hamsters,
gerbils, and the like.
[000293] The following examples describe embodiments of ihe
invention. Other erbodiments within ihe scope of the claims herein will be
appareni io one skilled in the ari from consideration of ihe specification or
practice of the invention as disclosed herein. It is intended that the
specification, iogether with the examples, be considered to be exemplary
only, with the scope and spirit of the invention being indicated by the
ciaims which follow the examples. In the examples, all perceniages are
given on a weight basis unless otherwise indicated.

EXAMPLE 1
[000294] This example illustrates the preparation of the Cox-2 inhibitor,

~ celecoxib.

[000295] Step 1: Preparation of 1-(4-methylphenyl)-4,4,4-
triflulorobutane-1 ,3-dione.

[000296] Following the disclosure provided in U.S. Patent No.
5,760,068, 4'-Methylacetophenone (5.26 g, 39.2 mmol) was dissolved in
25 mL of methanol under argon and 12 mL (52.5 mmol) sodium methoxide
in methanol (25%) was added. The mixture was stirred for 5 minutes and
5.5 mL (46.2 mmol) ethyl trifluoroacetate was added. After refluxing for 24
hours, the mixture was cooled to room temperature and concentrated.

100 mL 10% HCI was added and the mixture extracted with 4 x 75 mL
ethyl acetate. The extracts were dried over MgSQ,, filtered and
concentrated to afford 8.47 g (94%) of a brown oil which was carried on
without further purification.

[000297] Step 2: Preparation of 4-[5-(4-methylphenyl)-3-
(trifluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide.

[000298] To the dione from Step 1 (4.14 g, 18.0 mmol) in 75 mL
absolute ethanol, 4.26 g (192.0 mmol) 4-sulphonamidophenylnydrazit =
hydrochloride was added. The reaciion was rafluxed under argon for 24

hours. After cooling to room temperature and filtering, the reaction mixture
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was concentrated to afford 6.13 g of an orange solid. The solid was
recrystallized from methylene chloride/hexane to give 3.11 g (8.2 mmal,
46%) of the product as a pale yellow solid, having a melting point (mp) of
167°-152°C; and a calculaied composition of C47 Hya N3 Q2 SF3 ; C, 53.54,
H, 3.70; N, 11.02. The composiiion ihai was found by analysis was: C,
53.17; H, 3.81; N, 10.20.

EXAMPLE 2
[000292] This illusiraies the produciion of a composition coniaining the
Cox-2 inhibitor, celecoxib and the weighi-loss agent, sibutramine, and of a
pharmaceutical composition containing ine cornbinatiion.
[000300] Sibutramine may be synthesized by following the procedures
of U.S. Patent Nos. 4,746,680; 4,929,629; or 5,436,272 or it may be
supplied by any one of several commercially available preparations. One
such preparation can be obtained under the trade name Meridia® from
Abbott Laboratories, North Chicago, IL..
[000301] Each caplet of Meridia® contains 10 mg of sibutramine.
[000302] Celecoxib can be prepared as described in Example 1, or it
can be obtained under the trade name Celebrex® from Pharmacia
Corporation, Peapack, NJ. .
[000303] A therapeutic composition of the present invention can be
formed by intermixing sibutramine, 10 g; and 4-[5-(4-methylphenyl)-3-
(trifluoromethyl)-1H-pyrazol-1-yllbenzenesulfonamide (200 g, as produced
in Example 1, or as available from Pharmacia Corporation, Peapack, NJ,
under the tradename Celebfex®), in a suspension or solution with a sterile
pharmaceutically acceptable liquid.
[000304]  After mixing, the combination of sibutramine and celecoxib
forms a therapeutic composition that is sufficient for the production of
about 1000 human single dose uniis. Each single dose unit contains
aboui 10 mg of loperamide HCI and aboui 200 mg of celecoxib.
[000205] If desirable, a solid carrier and oiher materials may be
intermixed with ihe therapeuiic composiiion io form a pharmaceuiical
composition and the resulting pharmaceutical composition may be formed
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into capsules for human consumption, for example, by conventional
capsule-forming equipment, where each capsule contains can contain
about the same amount of the aciive ingredients as each of the single
dose units of the liguid preparation described above.

[000308] Al references cited in this specificaiion, including without
limiiation all papers, publications, paienis, paieni applications,
presentations, texts, reporis, manuscripts, brochures, books, internet
posiings, journal ariicles, periodicals, and ine like, are hereby incorporated
by reference into this specification in their entireties. The discussion of the
references herein is intended merely io suinmiarize the assertions made by
their authors and no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinency of the cited references.

[000307] In view of the above, it will be seen that the several
advantages of the invention are achieved and other advantageous results
obtained.

[000308] As various changes could be made in the above methods and
compositions without departing from the scope of the invention, it is
intended that all matter contained in the above description shall be
interpreted as illustrative and not in a limiting sense.
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WHAT IS CLAIMED iS:
1. A method of preventing or treating obesity and obesity-

related complications in a subject comprising adminisiering to the subject
a Cox-2 inhibitor.

2. The method according {o claim 1, wherein the Cox-2 inhibiior
is adminisiered to the subject in combination with one or more weighi-loss
agents.

3. The method according to claim 1 or 2, wherein the Cox-2
inhibitor comprises a Cox-2 selective inhibitor.

4. The method according to claim 3, wherein the Cox-2
selective inhibitor comprises at least one compound that is selected from
the group consisting of celecoxib, parecoxib, deracoxib, valdecoxib,
etoricoxib, meloxicam, rofecoxib, lumiracoxib, prodrugs of any of them,
and mixtures thereof.

5. The method according to claim 3, wherein the Cox-2
selective inhibitor comprises celecoxib.

6. The method according to claim 3, wherein the Cox-2
selective inhibitor comprises a chromene Cox-2 selective inhibitor.

7. The method according to claim 6, wherein the chromene
Cox-2 selective inhibitor comprises at least one compound selected from
the group consisting of
(S)-6-chloro-7-(1,1-dimethylethyl)-2-(trifluoromethyl)-2H-1 -benzopyran-3-
carboxylic acid,
(25)-6,8-dimethyl-2-(trifluoromethyl)-2H-chromene-3-carboxylic acid,
(28)-6-chloro-8-methyl-2-(trifluoromethyl)-2H-chromene-S-carboxylic acid,
(25)-8-ethyl-6-(trifluoromethoxy)-2-(trifluoromethyl)-2H-chromene-3-
carboxylic acid,
(S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid,
(28)-6-chloro-5,7—ciimei‘hyl-z-(triﬂucromethyl)-zH-chromene-s-carboxylic
acid, and mixiures thereof.

8. The meihod according io claim 2, wherein ihe weighi-loss

agent comprises at least one compound selected from the group
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consisting of anorectics, serotonin reuptake inhibitors, serotonin releasing
agents, activators of ATP-dependent K* channels, anti-hyperglycemics,
amphetamines and amphetamine derivatives, melanocortin-4 receptor
agionisis, neuropeptide Y antagonisis, lipase inhibiiors, beta(3)-adrenergic
agonisis, glucegon-like pepiide-1 agonisis, PPAR-gamma antagonisis,
orexins, enterostatin agonisis, galanin antagonists, urocoriin agonisis,
CCK agonisis, UCP aclivating agents, prolactin modulaiors, growth-
hormone secretagogues, benzoazine derivaiives, ciliary neurotropic factor,
selective CRF agonists, a1-adrenergic receptor agonists, antihistamines,
3-HTyc agonists, 5-HT2a agonists, catecholamine medulaiors, chromium
formulations and derivatives, dopamine antagonists, adipocyte
complement-related protein (Acrp30), adipocyte complement-related
protein (Acrp30) modulators, adipsin modulators, cannabinoid antagonists,
tyrosine phosphatase modulators, 11beta hydroxysteroid dehydrogenase
type 1 modulators, cyclic AMP response element-binding protein
modulators, diacylglycerol o-acyltransferase modulators,
dehydroepiandrosterone derivatives, fatty acid transport protein 4
modulators, G protein beta-3 subunit 825T modulator, high mobility group
1C modulators, kallikrein modulators, melanin-concentrating hormone
receptor modulators, perilipin modulators, tub gene modulators, alpha-
adrenergic agonists, beta-adrenergic agonists, anticonvulsants, leptin
receptor modulators, metabolic accelerators, adipogenesis modulating
agents, pyrroloquinolines, NK-1 receptor antagonists, PPAR-alpha
agonists, ghrelin receptor antagonists, leptin agonists, histamine-3
antagonists, and mixtures thereof.

9. The method according to claim 2, wherein the weight-loss
agent comprises at least one compound selected from the group
consisting of phentermine, diethylpropion, mazindol, phendimeirazine,
benzphetamine, sibuiramine, orlistat, fenfluramine, dextenfluramine,
bupropion, diazoxide, diethylpropion, metformin, seriraline, fopiramate,
(+)nerfentluraimine, lepiin derivatives and formulaiions, rimonabant,
aminorex, adiponectin, phenylpropanolamine, amantadine, nizatidine,
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cimetidine, amphetamine, dinitrophenol, dehydroepiandrosterone,
mazindol benzphetamine, phendimetrazine, phentermine,
dexfenfluramine, amylin, mazindol, ephedrine, fenfluramine, ergoset,
fluoxetine hydrochloride, fluvoxamine maleaie, trazodone hydrochloride,
dehydroepiandrosierone, glucocorticosteroid, ciizlopram, chromium
picolinate, L-glutamine, caffeine, methamphetamine hydrochloride,
benzphstamine hydrachloride, sumairiptan succinate, human steroidal
hormone (RF1051), cholecysiokinin, bombesin, glucagon, insulin,
cyclohistidyl-proline, somatomedin, apoprotein 1V, digitalis, thyroid
hormone, diazoxide, naltrexone, 5-hydroxy tryptophan, hypericum,
botanical P57, phytostanol, aminosterol, beacon, calpain 10, corticotropin
releasing hormone, follistatin, GATA, oleylethanolamide, agouti protein,
eltroxin, levothroid, tertroxin, synthroid, lonamin, phen-fen, eltroxin,
cyronine, asenlix, bisphenol A diglycidyl ether, desmethylsibutramine,
prodrugs of any of them, and mixtures thereof.

10.  The method according to claim 1 or 2, wherein the subject
suffers from or is predisposed to obesity.

11. The method according to claim 1 or 2, wherein the subject is
obese and suffers from or is predisposed to one or more obesity-related
complications selected from the group consisting of high blood pressure,
hypertension, high blood cholesterol, dyslipidemia, type 2 diabetes, insulin
resistance, glucose intolerance, hyperinsulinemia, coronary heart disease,
cardiovascular disease, hypercholesterolemia, hypertension, angina
pectoris, congestive heart failure, stroke, gallbladder disease, gallstones,
cholescystitis, cholelithiasis, gout, osteoarthritis, rheumatoid arthritis,
obstructive sleep apnea, respiratory problems, cancer (such as
endometrial, breast, prostate and colon cancers), complications of
pregnancy, poor female reproductive health irregularities (such as
mensirual irregularities, infertility and irregular ovulation), bladder conirol
problems (such as stress incontinence), uric acid nephrolithiasis,
psychological disorders (such as depression, saiing disorders, disioriad
body image and low self esteem), coronary heart disease, atherosclerotic
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diseases, atherosclerosis, stable angina, unstable angina, type Il diabetes,
high LDL cholesterol, low HDL cholesterol, high triglycerides, and high
blood glucose. ‘ ‘

12.  Use of a Cox-2 inhibiior alone or in combination with a
weighi-loss agent for the production of a medicament for the preveniion or
ireaiment of obesity and obesity-relaied complications in a subjeci.

13.  Atherapeutic composition comprising a Cox-2 inhibitor and a
weight-loss agent.

14. A pharmaceutical composition comprising a Cox-2 inhibitor,
a weight-loss agent, and a pharmaceutically acceptable carrier.

15. A kit comprising one dosage form comprising a Cox-2
inhibitor and a second dosage form comprising a weight-loss agent.
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1
AQUEOUS COMPOSITION COMPRISING
SACCHAROMYCES BOULARDII SEQUELA
AND CHROMIUM GLYCINATE
DINICOTINATE

This is a divisional application of co-pending application
Ser. No. 08/719,572, filed Sep. 25, 1996.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the field of human dietary
supplements, and more specifically to a novel yeast strain of
the genus Saccharomyces boulardii sequela which has the
ability to process certain metallic compounds into forms that
are biologically active and useful in supplementing the
human dict.

2. Background of the Invention

Mectal supplementation of the human diet is generally
recognized as an imporlant area in the field of nutritional
science. Although no “RDA” minimum daily intake require-
ments have been officially adopted, research has strongly
suggested that absence of some minerals, particularly metal-
lic minerals such as chromium, germanium, and selenium,
can lead to improper functioning of the body’s melabolic
processes, and a host of diseases and disorders. For example,
sclenium has been implicated as a mineral that may affect a
reduction in the incidence of certain cancers when ingested
in amounts of about 50 ug. [W. Blott et al., J. Natl. Cancer
Institute, 85(18):1483-92 (1993); H. P. Leis, Int. Surg,
76:1-5 (1991)]. Chromium is believed to play a role in
modulating the symptoms of diabetes. [G. Mahdi and D.
Naismith, Ann. Nutr. Metab., 35:65-70 (1991)].

Nutritional supplementation of the human diet with
metals, using inorganic or organometallic sources for the
metals, has met with limited success. Safety and efficacy in
the human metabolism of such metals has been questioned,
since most inorganic forms of metals are know to have
appreciable toxicity. For example, selenium is usually
administered as selenium trioxide species—an agent which
is extremely toxic. Trivalent chromium has been adminis-
tered as inorganic chromium, typically chromium chloride
or chromium acetate, or as organometallic species such as
chromium picolinate or chromium nicotinate, but each of
thesc forms of chromium has been shown to be toxic in one
fashion or another, reflecting a major shortcoming in their
use in nutritional supplements. In addition, inorganic forms
of such metals generally have a low bioavailability, making
their use in nutritional supplements questionable.

Supplementation of the human diet with metal-enriched
yeast products has been sought as an alternative. Potential
advantages of administering a metal derived from yeast as a
nutritional supplement over non-yeast derived forms are that
the toxicity of the metal will be lower in yeast-derived
organomctallic compounds, and that sincc ycast-derived
organomelallic compounds are more soluble, such com-
pounds will be better metabolized by the human body.
However, a drawback ol using yeast-derived metallic mate-
rial as a food supplement is that rather large amounts of yeast
arc usually needed in order to acquire the proper dosage,
since the levels of metal ion produced in yeast typically
range from about 500 to 2000 ppm (ug/g)—levels which
would require ingestion of large amounts of yeast if the
nutritional benefit of the organometallic compounds is to be
realized.

DESCRIPTION OF THE PRIOR ART

Skogerson, U.S. Pat. No. 4,348,483, discloses a method
for producing chromium-enriched yeast by incubating yeast
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in an aqueous solution of inorganic chromium salts, such as
CrCl,, with growth media. Although the chromium content
of the yeast is about 500 to 1000 ppm, the process entails,
to a large degree, internalization of chromium without
metabolization of the inorganic chromium salt so that there
is a high probability that a significant, if not all the chro-
mium found in the chromium-cnriched yeast is inorganic
chromium. Hence, to the extent that the chromium produced
in this process is merely trivalent chromium salts mixed with
the structural material of yeast, the chromium produced
using this method does not possess high bioactivity and is
also toxic if ingested in high doses.

Szalay, U.S. Pat. No. 4,343,905, tcachcs a method of
concentrating chromium in Brewer’s yeast by cultivating the
ycast i a broth where the source of trivalent chromium is
from a mixture of chromium oxide and certain amino acids.
Although this method yields yeast with an intracellular
chromium concentration of about 2000 ppm, 80% of which
is reported o as yeast-metabolized chromium, this method
encounters difficulties due to the insolubility of the chro-
mium oxide. Also, similar to US. Pal. No. 4,348,483,
internalization without metabolization of the chromium
oxide is highly probable, and will likely result in chromium
oxide, known to have appreciable toxicity to the human
system, remaining in its toxic form.

The isolation and sclection of a particular strain of Viet-
namese yeast for assimilating about 300 ppm selenium metal
is known. [Dang Hong Thuy, et al., Tap Chi Duoc Ioc,
(4):9-12 (1992)]. Assimilation of inorganic sclenium by
Brewer’s yeast, when grown in the prescnce of 150 ppm
selenium trioxide disodium salt, produced a yeast product
having about 1000 ppm selenium, and where about 3% of
this was inorganic selenium, about 30% was selenoamino
acids, and the remainder was present as other yeast-derived
organoselenium compounds. [Xie, L. ct al, Weishemvu
Xuebao, 30(1):36-40 (1990)].

A method for preparing yeast-derived germanium has
been taught by Komatsu, Japanese Patent 77-46138770420.
However, this method involves the preparation of germa-
nium yeast using a highly toxic form of germanium, GeOa,
as the source of germanium for the feed and cultivation of
ihe yeast. The major shortcoming of this method is it resulls
in an appreciable content of non-mctabolized GeO,
by-product. Since GeO, is a highly toxic agent, this method
is not useful as a dictary supplementation for the human diet.

‘There remains a need for novel yeast strains that metabo-
lize metal ions to provide a non-toxic yeast product that
provides a form of the metal that is highly metabolizable by
the human system and that is of sufficient concentration so
that the product is suitable for the commercial marketplace
for nutritional supplements.

SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings of the
prior art by providing methods for isolating and culturing a
novel yeast strain of Sacclharomyces boulardii sequela, and
for using that yeast strain as a biological source for produc-
ing forms of metal ions that arc non-toxic and highly
metabolizable by the human body, and which arc useful for
supplementation of the human diet. This discovery 1s based
on a process for isolating and purifying the novel yeast strain
comprising the steps of:

(a) selecting an appropriate location to collect fertile

samples containing the desired yeast strain;

(b) sampling the soil to insure the desired yeast species is

present;
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(c) isolating the yeast strains of the soil sample;

(d) screening the yeast;

(¢) cultivating the yeast;

(f) storing of the yeast; and

(g) producing organometallic compositions using the

yeasl.

Hence, it is an object of the present invention to provide
a method for isolating, cultivating the pure yeast strain
Saccharomyces boulardii sequela PY31—a novel strain of
Saccharomyces boulardii sequela.

It is another object of the present invention to provide a
biosynthetic method which employs yeast strain Saccharo-
myces boulardii sequela PY31 in preparing organometallic
complexes with high biological activity.

It is a further object of the present invention to provide
improved forms of metal ions (included in a dried yeast
product) that are derived from yeast strain Saccharonyces
boulardii sequela and that are non-toxic and highly metabo-
lizable by the human body.

It is still another object of the present invention to provide
a method for the production of chromium-enriched yeast,
where the source of chromium for metabolism by the yeast
is a trivalent chromium chelate complex of niacin and
glycine, and where the yeast source is Saccharonyces
boulardii sequela PY31.

It is another object of the present invention to provide a
yeast strain that will assimilate germanium metal and pro-
vide a product that is non-toxic to the human system and a

form of germanium that is highly metabolizable by the

human system.

It is a further object of the present invention to provide a
ycast strain that will assimilate sclenium metal and provide
a product that is non-toxic to the human system and a form
of sclenium that is highly metabolizable by the human
system.

It is yet a further object of the present invention to
administer the dried yeast product of the present invention to
humans to promote good nutritional health.

It is still another object of the present invention to provide
forms of melal ions that are non-toxic to the human body
and, when used as food supplements, reduce the suscepti-
bility of the human body to chronic disorders, such as heart
discase, diabetes, and possibly cancer.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention relates to the isolation and purifi-
cation of a new strain of Baker’s (or Brewer’s) yeast,
Saccharomyces cerevisiae, and to certain methods of culti-
vating this new strain of yeast that yiclds dried yeast mass
having an cnriched content of the metal ion where the form
of this metal ion engenders high biological activity, and to
uses of such as a nutritional supplement for the human diet.
Spccifically, Saccharomyces cerevisiae and Saccharomyces
boulardii sequela are of the same genus, and Saccharoniyces
boulardii sequela is described as a synonym of Saccharo-
myces cerevisiae. [Barnett et al., Yeasts: Characteristics and
ldentification, Cambridge Univ. Press (1990)).

More particularly, the present invention teaches a method
for isolating a novel yeast strain of Saccharomyces boulardii
sequela from raw soil samples, and cultivating it to yield
quantitics of ycast at a scale sufficient for developmental
rescarch and for production of commercial products. The
novel strain of yeast of the invention, Saccharomyces bou-
lardii sequela PY31 has been deposited in an International
Repository in accord with the Budapest Treaty and has been
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assigned ATCC No. 74,366. American Type Culture Collec-
tion (ATCC), 10801 University Boulevard, Manassas, Va.
20110-2209.

Specifically, the method for isolating a novel yeast strain
of the present invention comprises:

(1) identifying a location for collection of a soil sample,

which is proximal to a germanium mine (i.c., within
100 yards of a germanium mine);

(2) sampling the soil by removing about 200 g from a
depth of 5 cm to 20 cm, and transporting the sample
using a sterilized bag;

(3) growing the living material on three different mediums
which support the growth of all yeast, each that selec-
tively kills bacteria without killing the yeast;

(4) separating the ycast from other living matter and then
repeating this process until yeast can be grown without
bacterial contaminants;

(5) selecting and restreaking the yeast colonies, and
repeating this process three times;

(6) sclecting the yeast colonies most vital [or growth in a
medium enriched with germanium,;

(7) growing the selected colonies each on malt extract
agar or dextrose agar, and sclecting which colonies
appear most robust, and;

(8) cultivating the selected yeast by growing 1-2 slants of
the yeast for about 2 days at about 30° C. and then
transferring to the cultivated yeast about 100 ml. of
malt extract broth and then incubating at about 30° C.
for 8-10 hours, then adding to the incubated mixturc
about 500 mL of malt extract broth and then growing
the resulting mixture at about 30° C. overnight.

The present invention also includes a process for produc-
ing an onganometallic yeast product which comprises the
steps of:

(1) preparing a solution of the metal ion in warm distilled

water and then filtering;

(2) adding the live yeast culture of the isolated yeast strain
Saccharomyces boulardii sequela PY31 and incubating
as a mixture with the metallic ion with gentle shaking
action for about 90 minutes;

(3) adding yeast growth nutrients and incubating at about
30° C. for about 24 hours;

(4) recovering and concentrating the yeast cells from the
aqueous growth media;

(5) washing the recovered yeast cells to remove extracel-
lular unprocessed metallic species; and

(6) pasteurizing and drying the washed yeast cells.

The present invention teaches a use of the novel yeast
strain Saccharomyces boulardii sequela PY31 for preparing
metal-enriched yeast forms. For example, the present inven-
tion has been used to prepare a germanium-enriched yeast
product that has a high intracellular content of organically
bound germanium in a form that is highly metabolizable by
the human system and that is non-toxic to the human system.
The method of this invention which comprises contacting
live yeast cells in a aqucous suspcnsion of dicarboxycth-
ylgermaniumsesquioxide at levels between 1,000 ppm and
20,000 ppm, and preferably between 10,000 ppm and 20,000
ppm, and most preferably 20,000 ppm of the
dicarboxyethylgermaniumsesquioxide, under controlled pH
of about 4.2 to about 5.5, and preferably about 4.8 to about
5.3, and most preferably between about 4.9 and about 5.2,
and temperature from about 20° C. to about 35° C., prefer-
ably 28° C.to 32° C. Then, the yeast and germanium mixture
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is incubated for about 5 minutes to about 120 minutes,
preferably about 20 minutes to about 100 minutes, and most
preferably about 90 minutes, and then growth media is
added to induce growth, followed by incubating the result-
ing suspension with shaking at about 200 rpm for a period
of at least about 10 hours, preferably from about 15 hours to
about 60 hours, and most preferably about 24 hours, at a
temperature of about 25° C. to about 35° C., and preferably
about 30° C. The mixturc is then centrifuged at about 3,500
rpm for about 10 minutes, the solid isolated and washed with
the solvent to rid completely of extraceliular germanium.
The resultant mixture is pasteurized and dried to produce a
dry yeast product.

The present invention also has been used for preparing a
chromium-enriched yeast product that has a high intracel-
lular content of organically bound trivalent chromium in a
form, or forms, which are highly biologically active and
non-toxic. The mcthod for preparing the chromium-cnoriched
yeast comprises contacting live yeast cells (Saccharomyces
boulardii sequela PY31) in an aqueous suspension of chro-
mium chelate complex of chromium glycinale dinicolinate
at levels between about 200 ppm and about 20,000 ppm
chromium complex, and preferably about 500 ppm to about
15,000 ppm and most preferably about 7,500 ppm to about
10,000 ppm of the chromium complex, under controlled pll
of about 4.2 to about 6.0, and preferably from about 4.5 to
about 5.3, and temperature from about 2° C. to 35° C,,
preferably 28° C. to 32° C. The resultant mixture is incu-
bated for about 5 minutes to about 120 minutes, preferably
about 20 minutes to about 95 minutes, and most preferably
about 90 minutes, and then growth media is added to induce
growth, followed by incubation of the resulting suspension
with shaking at about 200 rpm for a period of at least about
10 hours, preferably from about 15 hours to about 60 hours,
and most preferably about 20 hours, at a temperature of
about 25° C. to about 35° C., and preferably about 30° C.
The resultant mixture is then centrifuged at about 3,500 rpm
for about 10 minutcs, the solid isolated and washed with the
solvent to rid the mixture completely of extracellular chro-
mium. The resultant mixture is then pasteurized and dried to
produce a dry yeast product.

The present invention may also be used to prepare a
sclenium-cnriched ycast product that has a high intraccllular
content of organic selenium in a form which is highly
biologically active and substantially non-toxic. The process
[or obtaining the selenium-enriched yeast product is analo-
gous to the process for obtaining the germanium and
chromium-enriched yeast products and is believed to be
within the ordinary skill in the art. Indeed, the above-
described process may be used to assimilate other organo-
metallic compounds which are known to be necessary to the
human diet.

To prepare the yeast compositions of the invention for use
as a dietary supplement, the yeast product is combined as the
active ingredient in intimate admixture with a suitable
carrier according to conventional compounding techniques.
This carrier may take a wide variety of forms depending
upon the form of preparation desired for administration, e.g.,
oral, sublingual, nasal, or parcntcral.

In preparing the compositions in oral dosage form, any of
the usual pharmaceutical media may be employed. For oral
liquid preparations (e.g., suspensions, elixirs, and solutions),
media containing for example, water, oils, alcohols, flavor-
ing agents, preservatives, coloring agents and the like may
be used. Carriers such as starches, sugars, diluents, granu-
lating agents, lubricants, binders, disintegrating agents, and
the like may be used to prepare oral solids (e.g., powders,
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capsules, pills, and tablets). Controlled release forms may
also be used. Because of their ease in administration, tablets,
pills, and capsules represent advantageous oral dosage unit
forms, in which cases solid pharmaceutical carriers are
obviously employed. If desired, tablets may be sugar coated
or enteric coated by standard techniques.

For parenteral products the carrier will usually comprisc
sterile water, although other ingredients may be included,
c.g., to aid solubility or for prescrvation purposcs. Injectable
suspensions may also be prepared, in which case appropriate
liquid carriers, suspending agents, adjuvants, and the like
may be employed.

A composition of the present invention is generally effec-
tive when parenterally administered in amounts ranging
from about 50 ug/dose (1 dose per body weight of about 75
kg) to about 200 ug/dose of composition. This is cquivalent
to about 5 mg/dose to about 1 g/dose of the dried yeast
germanium-containing product. When orally administcred,
the compositions of the present invention are generally
effective in approximately the same amounts as the
parenleral products. Activity at this level makes the com-
positions particularly well suited for formulations in tablet
size for oral administration. The above dosage ranges are
likely to be administered at varying periods for humans, for
example, from daily administration to administration at lcast
5 times per week. However, ultimately, the dosage regiment
will depend upon the particular needs of the user.

The following examples are illustrative only and do not
limit the invention in any fashion.

EXAMPLE 1

Yeast strain Saccharomyces boulardii sequela PY31 was
isolated and purified as follows. Soil samples were collected
(about 200 g per sample) from a depth of about 5 cm to about
20 cm, at a location near a germanium mine proximal lo St.
George, Utah. The sampling occurred in the daytime, close
to where mineral aggregates could be observed and as moist
as possible, where a temperature of about 28° C. to aboul 30°
C. and a pH of the soil between about 5.5 to about 6.0 were
measured. The samples were stored in a sterilized bag at
about 5° C. (ice chest). The samples were then secured
within the laboratory within 1-2 days, and were processed
a few hours after being so secured. About 1 g of each sample
(a total of 10 samples was collected) was added to about 99
g of malt broth (pH 7.4) or lactose broth (pH 6.9 [DIFCO)),
and this was shaken at 200 rpm for 1 hour.

The yeast colonies that were the fastest growing colonies
were selected as follows. Serial dilutions (10 fold) were
made and each dilution was streaked onto an agar plate and
incubated. From these plates, a dilution that gave risc to a
separate and independent colony of cells that grew well was
identified. After the yeast colonies developed fully, they
were carcfully inspected with a microscope, and onc colony
of each morphological type was picked and purified by
replating on to three types of agar that support ycast growth
but inhibits the growth of bacteria. Specifically, several
types of growth media were used: malt extract agar (pH 4.7
[DIFCO]) with 0.1% chlorophenicol or ampicillin (50 gg/L),
Sabouraud dextrose agar (pH 5.6 [DIKCO]) with 0.1%
chlorophenicol or ampicillin (50 ug/L), and potato dextrose
agar (pH 5.6 [DIFCO]) with 0.1% chlorophenicol or ampi-
cillin (50 ug/L). Each of thesc agar plates contained a
substance that kills bacterial contaminants. The isolated
yeast strain was streaked onto each of the three different
types of agar plates.

The colonies were counted after 2—7 days of incubation at
28° C. The colonies that appeared to be the most well formed
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[See, e.g., Colom’e 1. S, et al.,, Laboratory Exercises in
Microbiology, West Publishing Co. 68-69 (1986)] were
sclected and were restreaked, and this procedure was
repeated at least 3 times.

The yeast strain Saccharomyces boulardii sequela PY31
was sclected based on its superior vitality when grown in the
presence of an organogermanium species
(dicarboxyethylgermaniumsesquioxide) and germanium
dioxide, and this was carried out as [ollows. A 100:1 dilution
of actively growing yeast culture (isolated as per the proto-
col described above) was made, and about 10 mL aliquots
were added to 20 mL test tubes containing 10,000 ppm
dicarboxyethylgermaniumsesquioxide, and to a 20 mL test
tube containing about 50 ppm of germanium dioxide, and
these were each incubated at about 30° C. for 2 days. The
increase in absorbance (which reflects total yeast density
and, therefore, the total amount of yeast) was measured by
monitoring the optical density at 590 microns (ODsg,)
[Beckman DU 460]. Two different types of germanium were
tested for incorporation into the novel yeast strain.
Specifically, germanium sesquioxide is an organic form of
germanium that is not toxic to humans, while germanium
dioxide is an inorganic compound and is highly toxic to
humans. Although both forms of germanium were tested,
since certain strains of yeast find germanium dioxide toxic,
and since the low solubility of germanium dioxide limits the
cxposure levels for the yeast culture to germanium, the
present invenlion uses germanium sesquioxide as the form
of germanium in the culture media.

These selected yeast cultures were streaked on malt
extract agar and potato dextrose agar and selected the
colonies that were the most well-formed. The yeast strain
Saccharomyces boulardii sequela PY31 was chosen as far
superior in the ability to grow under the above-described
conditions, from malt extract agar with ampicillin. Yeast
strain Saccharomyces boulardii sequela is characterized by
a creamy, non-mucoid, slightly raised colonies and budding
cells. This yeast grows well in the presence of germanium.
The yeast strain Saccharomyces boulardii sequela PY31 was
cultivated by subjecting one to two slants of the yeast to
incubation at 25° C. (o about 30° C. for 2 days and
transferred the resulting culture to 100 mL of malt extract
broth (pH 4.7 [DIFCO]), and then this was incubated at
about 30° C. for 8-10 hr, and then 500 mL of malt extract
broth was addced and this was incubated at 30° C. overnight.
The growth of the cells was monitored by checking the
ODoo and counting the number of yeast cells under the
microscope. This yeast product can be used directly for the
cultivation and harvesting of metal-enriched yeast.

EXAMPLE 2

This e¢xample describes a procedure to produce a
germanium-enriched yeast using the novel yeast strain of the
present invention. The yeast strain Saccharomyces boulardii
sequela PY31 was cultivated and harvested in a pure form
as follows. One slant of yeast was incubated for two days at
30° C., and then grown in 200 mL of Malt extract at 30° C.,
shaken at 200 rpm for 8 hrs, and then to this was added 300
mL of malt extract and the resulting mixture was incubated
at 30° C. overnight. A stock solution (10,000 ppm) of
dicarboxyethylgermaniumsesquioxide was prepared as fol-
lows. To 300 ml. of distilled water at ambient temperature
was added 3.0 g of dicarboxyethylgermaniumsesquioxide
[Westar Nulrition Inc.] and the resulting mixture was
warmed to 40-60° C., were it was maintained for 1 hour. The
pH of the cooled homogeneous solution was adjusted to 5.2
and then this was filtered through cellulose acetatc mem-
brane [Corning].

8

The growth medium was prepared as follows. 79° Brix
molasses (670 g) [TCT, Gold Coast] was diluted to 1 L. with

 distilled water, then 2.72 g of KCl was added, followed by

2.72 g of MgS0,.7H,0 and then 29.28 g of NH H,PO,,, and

5 : this was stirred to homogeneity. To this was added cnough
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. water to reach a final volume of 2 L (250 Brix molasses
. solution). The mixture was tested for sugar content by using
"a hydrometer, final pH is 5.0. This was subjected to auto-
i clave at 121° C. for 15 minutes. The ycast were cultivated
as follows. To 250 mL of the stock dicarboxyethylgerma-
i niumsesquioxide solution was added 30 mL of yeast strain
. Saccharomyces boulardii sequela PY31 and the resulting
| suspension was shaken for 90 minutes, and then 60 mL of
25° Brix molasses solution was added and the resulting
mixture was shaken at 200 rpm for 24 hours at 30° C. This
mixture was centrifuged at 3,900 rpm for 10 minutcs, the
! supernatant removed, then the yeast cells were washed once
-with 100 mL, of 0.IM EDTA (pH =7.8), and 0.01 M
Na,HPO, buffer solution, and then four times with 100 mL
of distilled water. The resulting yeast cream was dried in
vacuo and then the germanium content of the yeast was
,measured using atomic absorption techniques. To accom-
iplish this measurement, 0.5 g of the dried yeast sample is
‘transferred to a 50 ml. volumetric flask. To the flask, S mL
‘of concentrated 1INO; is added and left overnight. The flask
is then placed in a boiling water bath for four hour under a
hood. After the flask is removed and has cooled, distilled
water is added in sufficient amount to fill the flask to its 50
mL line. The resultant solution is then filtered through #2
Whatman filter paper into a round bottom flask. About 10
mL of the sample is then measured for its germanium
content using an atomic absorption spectrometer [Beckman
Instruments] set at a wavelength of 265.7 nm, a slit width of
0.2 nm, and a germanium lamp current at 35 mA. The final
concentration of germanium was 5,404 ppm.
EXAMPLE 3

This example describes a procedure (o produce a
germanium-enriched yeast using the novel yeast strain of the
present invention. The yeast strain Saccharomyces boulardii
sequela PY31 was cultivated and harvested in a pure form
as follows. One slant of yeast was incubated for two days at
30° C., and then grown in 240 mL of 2.4% potato dextrose
broth at 30° C., shaken at 200 tpm for 8 hrs, and then 1o this
was added 240 ml. of 2.4% potato dextrose broth and the
resu]lmg mixture was incubated at 30° C. overnight. A stock
solution (10,000 ppm) of dicarboxyecthylgermaniumses-
quioxide was prepared as follows. To 300 mL of distilled
water at ambicnt temperature was added 3.0 g of dicarboxy-
ethylgcrmamumscsqmoxnde [Westar Nutrition Inc.] and the
rcsullmg mixturc was warmed to 40-60° C., were it was
maintained for 1 hour. The pH of the cooled (aboul 25°C)
homogcncous solution was adjusted to about 5.1 and then
this was filtered through cellulose acetate membrane
[Corning).

: The growth medium was prepared as follows. 79° Brix
molasses (670 g) [TCT, Gold Coast] was diluted to 1 L with
distilled water, then 2.72 g of KCl was added, followed by
2.72 g of MgS0,.7H.0 and then 29.28 g of NH H, IO, and
this was stirred to homogeneity. To this was added cnough
waler to reach a final volume of 2 L. The mixture was tested
for sugar content by using a hydrometer, final pH is 5.0. This
was subjected to autoclave at 121° C. for 15 minutes.

The yeasts were cultivated as follows. To 250 mL of the
stock dicarboxyethylgermaniumsesquioxide solution was
added 250 mlL of yeast strain Saccharomyces boulardii
sequela PY31 and the resulling suspension was shaken for

Q03
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120 minutes, and then 35 mL of 20% glucose solution was
added and the resulting mixture was shaken at 200 rpm for
16 hours at 30° C. This mixture was centrifuged at 3,900
rpm for 10 minutes, the supernatant removed, then the yeast
cells were washed once with 100 mL of 0.1M EDTA (pH
=7.8) and 0.01 M Na,HPO, buffer solution, and then four
times with 100 mL of distilled water. The resulting ycast
cream was dried in vacuo and then the germanium content
of the ycast was measured using atomic absorption tcch-
niques. To accomplish this measurement, 0.55 g of the dried
yeast sample is transferred to a 50 mL volumetric flask. To
the flask, 5 ml. of concentrated HNQ, is added and left
overnight. The flask is then placed in a boiling water bath for
four hours under a hood. After the flask is removed and has
cooled, distilled water is added in suflficient amount (o fill the
flask to its 50 mL line. The resultant solution is then filtered
through #2 Whatman filter paper into a round bottom flask.
About 10 mL of the sample is then mecasured for its
germanium content using an atomic absorption spectrometer
[Beckman Instruments] set at a wavelength of 265.7 nm, a
slit width of 0.2 nm, and a germanium lamp current at 35
mA. 'The final concentration of germanium is 1,418 ppm.

Numerous modifications and variations of the present
invention are included in the above-identificd specification
and are expected to be obvious to one of skill in the art. It
is also intended that the present invention cover modifica-
tions and variations of the compositions and method for
using them to accomplish their claimed uses within the
scope of the appended claims and their equivalents.

10

10

We claim:
1. A formulation for the production of an edible yeast
product comprising:

Saccharomyces boulardii sequela strain AI'CC 74366 and
an aqueous suspension of chromium glycinate dinico-
_tinate; wherein the concentration of chromium glyci-
nate dinicotinate in the aqueous suspension is suflicient
to yield intracellular, organically bound chromium at a
concentration of from about 500 ug to about 3000 ug
per gram of dried yeast solids when the formulation is
incubated for about 5 to about 120 minutes and then
grown for about 15 to about 60 hours after the addition
of growth media.

2. The formulation of claim 1 wherein the aqucous
suspension has a concentration of chromium glycinate dini-
cotinate between about 200 ppm and about 20,000 ppm
chromium glycinate dinicotinate.

3. The formulation of claim 2 wherein the aqueous
suspension has a concentration of chromium glycinate dini-
cotinate between about 500 ppm and about 15,000 ppm
chromium glycinatc dinicotinate.

4. The formulation of claim 3 wherein the aqueous
suspension has a concentration of chromium glycinate dini-
cotinate between about 7500 ppm and about 10,000 ppm
chromium glycinate dinicotinate.
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DIVISION DE NUEVAS CREACIONES Gra 10BS Ry 1 Ve’ 376 & ASERSREACION

Foliog s: 204 ACH NAL/
Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 08 67099

Asunto : Oposicién a la solicitud de patente de Invencién titulada
“COMPOSICIONES FARMACEUTICAS QUE
COMPRENDEN SUSTANCIAS INHIBIDORAS DE LAS
LIPASAS INTESTINALES COMBINADAS CON UN
COMPLEJO O COORDINADO DE DINICOTINATO DE
CROMO PARA SU USO EN EL TRATAMIENTO Y
CONTROL DE LA OBESIDAD O SOBREPESO”

Solicitante : WORLD-TRADE IMPORT-EXPORT, WTIE, AG

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 606 del 31 de julio de 2009

Yo, CIELO ANGELA PENA RODRIGUEZ, abogada en ejercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 82701 del Consejo Superior de
la Judicatura, en mi condicion de apoderada 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 oposicién a la concesion del registro

de la Patente de Invencion titulada “COMPOSICIONES FARMACEUTICAS QUE

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 1312 13 - 62050 21 - Fax. (571) 6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogotid Colombia



COMPRENDEN  SUSTANCIAS INHIBIDORAS DE LAS LIPASAS
INTESTINALES COMBINADAS CON UN COMPLEJO O COORDINADO DE
DINICOTINATO DE CROMO PARA SU USO EN EL TRATAMIENTO Y
CONTROL DE LA OBESIDAD O SOBREPESO”, cuyo titular es WORLD-TRADE
IMPORT-EXPORT, WTIE, AG, y pido a Usted declarar fundada esta oposicién y en

consecuencia negar el registro de la patente solicitada.

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 interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacion de algunos productos de mi representada, que contienen, en
particular DINICOTINATO. Por lo tanto, solicito respetuosamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue presentada el 1 de julio de 2008
reivindicando prioridad bajo la solicitud MX2005PA14090 del 2005-12-20; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 605 del 30 de

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 1312 13- 6205021 - Fax. (571) 6 12 19 79
E-mail: negocios@oprimum-co.com - www.optimum-co.com
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junio de 2009, cuya publicacion internacional corresponde a la WO2007073134
del 2007-06-28.

2.2.1a solicitud colombiana 08 67099 objeto de la presente oposicion, se refiere a una
composicion farmacéutica sinérgica que comprende una combinacion sinérgica de
una inhibidor de la lipasa intestinal y un complejo O-coordinado de dinicotinato
de cromo para el tratamiento de la obesidad y el sobrepeso; donde la combinacién
sinérgica, en la cual el inhibidor de la lipasa intestinal es el Orlistat y/o cualquiera
de sus sales y un complejo O-coordinado de dinicotinato de cromo conocido como
dinicotinato de cromo y/o cualquiera de sus sales.

2.3.En primera instancia, se debe advertir que algunas reivindicaciones también se
refieren a un método de tratamiento y no sélo a la composicién farmacologica o a
un método de fabricaciéon mediante la cual se obtenga un producto tangible y
segun la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
14.- “Los Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapéuticos o quirirgicos para el tratamiento
humano o animal, asi como los métodos de diagndstico aplicados a los seres humanos o a
animales”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz
de la norma, dicha materia referente al uso y a un método de tratamiento no seria
patentable.

2.4.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:
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e DI1: WO2004078113 publicada el 16 de septiembre de 2004.
e D2:US6159466 publicada el 12 de diciembre de 2000.

2.5.Ahora bien, el documento D1, particularmente en la descripcion revela un método

para impedir o tratar la obesidad y complicaciones relacionadas con la obesidad en
un sujeto que implica una monoterapia con un inhibidor COX-2 o una terapia de
combinacion con un inhibidor COX-2 y un agente de pérdida de peso
convencional. Segiin esta anterioridad D1 se definen un método para prevenir o
tratar la obesidad y las complicaciones relacionadas con la misma, utilizando una
monoterapia con un inhibidor de la ciclooxigenasa 2 (COX-2) o una terapia
combinada de un inhibidor de COX-2 con uno o mas agentes reductores de peso,
donde dichos agentes se seleccionan entre un inhibidor de la lipasa, en concreto
orlistat o derivados de cromo, tal como el picolinato de cromo (ver reivindicaciones
2, 8y 9). Este documento D1, por lo tanto ya revela combinaciones de orlistat con
derivados de cromo tal como el picolinato de cromo para el tratamiento de la

obesidad.

2.6.Por su parte, el documento D2 revela en el resumen que la invencion comprende

una composicion acuosa para una dieta humana, con compuestos metalicos en
formas biologicamente activas como un complemento. Particularmente en la
descripeion, particularmente a partir de la columna 5, linea 14 y siguientes,
composiciones acuosas que comprende un dinicotinato de cromo, usada para
preparar un producto de levadura enriquecido por cromo que tiene un alto
contenido intracelular de cromo biolégicamente atado trivalente en una forma, o
formas, que son biolégicamente activas y no toxicas, donde el método para
preparar la levadura enriquecida por cromo comprende ponerla en contacto con
Carrera 13 N° 119:95, Of. 104 Tel. (571)2 1312 13 -6 205021 - Fax. (571)6 1219 79
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células de levadura vivas (Saccharomyces boulardii sequela PY31) en una
suspension acuosa del complejo de dinicotinato de cromo glicinato en niveles entre
aproximadamente 200 ppm y aproximadamente 20,000 complejo de cromo ppm, y
preferentemente aproximadamente 500 ppm a aproximadamente 15,000 ppm. Por
lo tanto esta anterioridad D2 ya revela usos del dinicotinato de cromo en
preparaciones para dietas corporales en los seres humanos. Por lo tanto, este
documento objeto de oposicion a la luz del documento D2 carece evidentemente
de ALTURA O NIVEL INVENTIVO, dado que cualquier persona versada en la
materia puede llegar de manera evidente, combinando la materia revelada aqui en
la anterioridad D2 con lo indicado en el documento D1, para llegar a conformar
una combinacién sinérgica de una inhibidor de la lipasa intestinal tal como orlistat
y un complejo O-coordinado de dinicotinato de cromo para el tratamiento de la

obesidad y el sobrepeso.

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

colombiana 08 67099 no puede pretender un monopolio por patente toda vez que
lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteccion.

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

2.8.1. CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
téenica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 20 de
diciembre de 2005, cualquier persona versada en la materia puede llegar de

manera evidente, combinando la materia revelada aqui en la anterioridad D2
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2.8.2.

2.9.

con lo indicado en el documento D1, para llegar a conformar una combinacién
sinérgica de una inhibidor de la lipasa intestinal tal como orlistat y un complejo
O-coordinado de dinicotinato de cromo para el tratamiento de la obesidad y el

sobrepeso, sobre el cual busca proteccion en el capitulo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostré anteriormente, algunas clausulas reclaman el método
terapéutico y estos no son aplicables industrialmente porque primero no se
obtiene un producto o proceso; y segundo no es reproducible o repetible a
escala industrial. Por lo tanto, el objeto de la presente invencion referido a los
usos y métodos terapéuticos, no cumplen con el requisito de la aplicacion

industrial.

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 Decision 486 de la

Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otoreardn
" g

patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la

tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion

industrial.”. La solicitud pretendida no cumple con dos de los tres requisitos de

patentabilidad.

2.10.

Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada

“COMPOSICIONES FARMACEUTICAS QUE COMPRENDEN
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SUSTANCIAS INHIBIDORAS DE LAS LIPASAS INTESTINALES
COMBINADAS CON UN COMPLEJO O COORDINADO DE
DINICOTINATO DE CROMO PARA SU USO EN EL TRATAMIENTO Y
CONTROL DE LA OBESIDAD O SOBREPESO”, cuyo titular es WORLD-
TRADE IMPORT-EXPORT, WTIE, AG, solicitud Colombiana que aparecid
publicada en la Gaceta de la Propiedad Industrial N° 606 del 31 de julio de 2009.
3. PRUEBAS
De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

o DI: WO2004078113 publicada el 16 de septiembre de 2004.

e D2: US6159466 publicada el 12 de diciembre de 2000.

4. FUNDAMENTO DE DERECHO

Fundamento esta observacion en las normas legales siguientes:

4.1. Numeral I del articulo 586 del Cédigo de Comercio.

4.2, Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.

4.3.  En las demas normas concordantes.

5. ANEXOS
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Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.
Documento que acredita al representante legal de PROCAPS S.A.

Recibo de caja del respectivo pago de tasa.

B

Copias de los documentos:

e  DI1: WO2004078113 publicada el 16 de septiembre de 2004.
o D2: US6159466 publicada el 12 de diciembre de 2000.

6. NOTIFICACIONES
Para cfectos de notificaciones que por disposicion del articulo 50 del Decreto
0l de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 N° 119-95, Of. 104 de esta ciudad de Bogot.

Senor Superintendente,

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. de la].
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