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JAIRO RUBIO ESCOBAR

Superintendente de Industria y Comercio

E. S. D.

Referencia : Expediente N° 00-97644

Asunto : Remision de informacién a la solicitud de patente de

.: Invencién titulada “COMPOSICION DE

LIBERACION DUAL DE UN INHIBIDOR DE
CICLOOXIGENASA-2",

Solicitante: PHARMACIA CORPORATION.

Yo, Luis Fernando Rincén Cuellar, abogado con tarjéta profesional N°
113438'de1 qpns‘ejo superior de la judicatura, en mi cond,iciéﬁ de apoderado de
Ia ‘sociedad PROCAPS S.A. conformada bajo las leyes de la Reptiblica de
Colonibia y domiciliada en la ciudad de Barranquilla, Colombia, atentamente
_. " manifiesto que por orden expresa de mi representada, con el animo de .
‘colaborar con esa Entidad en la decisién que sobre la patentabilidad de la’
solicitud de la referencia se tomari, me permito solicitarle, muy
respetuosamente, dar curso a la siguiente informacién relativa alarte
anterior relevante para que sea tomado en cuenta en el estlidlo de
patentabilidad de la solicitud de patente de Invencién dela refererfcm’

1. PETICION. P

-
- -

Ruego al Sefior Superintendente, NEGAR, eri ios términos de articulo 48 de
la Decisién 486 de 2000 de la CAN, la Solicitud de Patente de Invencién
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denominada “COMPOSICION DE LIBERACION DUAL DE UN
INHIBIDOR DE CICLOOXIGENASA-2", cuyo solicitante
PHARMACIA CORPORATION, con base en los siguientes hechos y
fundamentos de derecho, relacionados con el incumplimiento de los
requisitos fundamentales exigidos para la concesién de Patentes de
Invencién, segiin la legislacién vigente.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 26 de diciembre de
2000, reivindicando prioridad bajo US 60/181,604 . 10/02/2000 Y,
US 60/202,270 05/05/2000, publicado en Colombia en la Gacetmde la
Propiedad Industrial N9 536, ba]o NP 642., pig. 221. N ~

2.2. La solicitud colombmna 00-97644 tiene como obJeto una composicién.

farmacéutlca que eomprende una o més unidades de dosis administrables B
‘ oralmente mcluyendo cada una primera fraccién de un firmaco inhibidor
selectivo de ciclooxigenasa-2 de baja solubilidad en agua en una cantidad
de! alrededor de 10 mg a alrededor de 400mg, estando dicha primera
" fraccién en solucién en un solvente farmacéuticamente aceptable y/o
presenta en particulas s6lidas de liberacién inmediata con un tamafio de,.
particula D90 menor que alrededor de 1 ym; y una segunda fraccibn de
dicho firmaco en una cantidad de alrededor de 10 mg a a]rededor de
400mg, estando presente dicha segunda fraccién en. parﬂcula,s;’ séhdas con
un tamafio de particula Dgo mayor de alrededor de 25i},qm y/o en
particulas de liberacibn controlada, hberaclén ’lentn liberacién
programada, liberacién temporizada, liberacién por pulsaclén, liberacién
~ sostenida o liberacién extendida; en. donde du:ha primera y segunda
‘fraccin se hallan presentes en una- rélacién de alrededor de 10:1 a
alrededor 1:10 en la composicién. Adicionalmente, reivindica un método
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para tratar una condicién médica o trastorno en un sujeto donde es
indicado el tratamiento con un inhibidor de ciclooxigenasa-2, que comprende
administrar oralmente 1 a alrededor de 4 unidades de dosis de una
composicion de cualquiera de las reivindicaciones 1, 17, 19 o 25 una vez al
dia.

2.3. Segin lo expuesto, la presente solicitud pretende reivindicar un método
terapéutico tal y como lo define en la cldusula 32. Segtin la decisién 486
de la CAN, se establece claramente en su articulo niimero 20: “No serdn
patentables: ..d)Los métodos terapéuticos o quirirgicos para el
tratamiento humano o animal, asf como los métodos de diagnéstico
aplicados a los seres humanos o animales”®, Lo aqui remndlcado ng es
més que un plan de dosificacién tal como un método de tratarmento i
Claramente se- deduqa_que el objeto de la presente solicitud no puede ser
objeto de patente én Colombia.

24. Adicionalmente, el artfculo 14 de la Decisién 486 de la CAN consagra en
su"arﬂculo 14 lo siguiente: “Los paises miembros otorgardn patentes

- para las invenciones, sean de producto o procedimiento, en todos los
campos de la tecnologfa, siempre que sean nuevgs, tengan nivel
inventivo y sean susceptibles de aplicacién industrial”, A todas luces. '
plan de dosificacién tal y como lo define en el capftulo relvmdlutono en
su cldusula 32, no puede reproducirse a nivel mdusinal Su ob]eto es la
derivaci6n de practicar un método terapéutico, tal como las consecuencms
de su administracién. La presente solicitud carece de aplwncnéa Industrial
ya que como se demostré en el apartado mtenor 10 que se esth
reclamando son las caracteristicas o resultadosfde aphcar un método de
tratamiento. Estos no son aplicables mdustnalmente porque primero no
se obtlene un resultado mediante e empleo de materias o fuerzas de la
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naturaleza; y segundo no es repetible ya que usados los medios previstos
no se obtiene siempre el mismo resultado. Por lo tanto el objeto de la
presente invencién no cumple con el requisito de 1a aplicacién industrial.

e D1USS5,633,272 (1997-05-27)
¢ D2EP 0 863 134 A (1998-09-09)

2.5. El documento D1 afecta directamente la novedad del presente documento
dado que revela con anterioridad un inhibidor de ciclooxienasa-2. Para
ello verse ejemplo 1 del Di1. En el documento D1 se revela que para
propésitos terapéuticos, los compuestos activos de dicho dﬁégime_r;to
anterior se combinan normalmente con uno o més adyuvantes apmpiﬁ'dqh-..
para la ruta de administracién indicada. Si se administran por via oral, los
compuestos puedéri mezclarse con lactosa, sacarosa, polvo de almidén,
ésteres celiilésicos de éicidos alcanbicos, ésteres alquilicos de celulosa,

> talco, dcido esteirico, estearato magnésico, 6xido magnésico, sales sédica
y-cilcica de 4cidos fosférico y sulfiirico, goma ardbiga, alginato sédico,
polivinilpirrolidona y/o poli(alcohol vinflico), y a continuacién formarse
como tabletas o encapsularse para una administracién cémoda. Segiin se -
revela en dicho documento anterior, tales céipsulas o tabletas pue/dq,n
contener una formulacién de liberacién controlada que /p:t,léde
proporcionarse en una dispersibn de compuésto acl:ﬁrb" en
hidroxipropilmetilcelulosa. De igual forma se de/l;'l_né /que las
formulaciones para administracién parenteral puet}’en ?ta‘r en la forma
de soluciones o suspensiones para inyecci6n, estériles, isot6nicas, acuosas
o no acuosas. Segiin dicho documento antens;;, D1, revela particularmente
en la columna 41 linea 48 a columna 42 Ativea 4 que una formulacién que
incluye un inhibidor de ciclooxienasa-2 pueden prepararse a partir de
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polvos 0 grinulos estériles que tienen uno o méis de los portadores o
diluyentes para usar en las formulaciones para administracién oral.
Igualmente se define que los compuestos pueden disolverse en agua,
polietilenglicol, propilenglicol, etanol, aceite de maiz, aceite de semillas de
algodén, aceite de cacahuete, aceite de sésamo, alcohol bencilico, cloruro
sédico y/o diversos tampones. Asi las cosas es claro que lo reivindicado en
el presente documento objeto de remisién, se define varios adyuvantes y
modos de administracibn ampliamente conocidos en la técnica
farmacéutica. De hecho, en el documento anterior en su descripcién se
Tevelan varias presentaciones farmacéuticas para la administracién un
inhibidor de ciclooxienasa-2, tal como la cantidad de compuestos
terapéuticamente activos que se administran y el régimen de doslﬁcaclén
para tratar un estado' de enfermedad con los compuestos y/o lns.‘
composiciones donde .sé define que dependen de una variedad de
factores, ihcluyendo la edad, el peso, el sexo y el estado médico del sujeto,
la gravedad de la enfermedad, la ruta y I frecuencia de administracién y
~# el compuesto particular empleado, y asi pueden variar ampliamente.
' §egfm este documento D1 en la evaluacién bioldgica, particularmente en
"la columna 41, lineas 32 a 47, define las composiciones farmacéuticas
pueden contener ingredientes activos en el intervalo de aproximadamente N
0,12 2000 mg, preferiblemente en el intervalo de aproximadamente 0,5 a
‘500 mg y lo més preferiblemente entre aproximadamente 1 y 100 ,mg
similar a lo reivindicado en la cldusula 1 de la presente solicitud ob]eto de
remision. Seglin este texto anterior, se revela que puede sef a{roplada
una dosis diaria de aproximadamente 0,01 a 100 mg/ke- de -peso corporal,
preferiblemente entre aproximadamente 0,5 ,y4proximadamente 20
mg/kg de peso corporal y lo més preferiblemiépte éntre aproximadamente
0,1 y 10 mg/kg de peso corporal. La domstiiana puede administrarse en
de una a cuatro dosis al dfa. A todas luces, este documento anterior revela

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 5
E-mail: negocica@optimum-~co.com - www.optimum-co.com
Bogot Colombia



VAl

- Derecho de la Competencia, Propledad
Op'l:lml.lm Industrial y C merclo Exterior

la misma materia reivindicada en la solicitud objeto de remisién. Por lo
tanto, la presente solicitud, a la luz del documento D1, carece del requisito
de NOVEDAD, dado que lo que pretende se encuentra publicado antes de
la radicacién de la prioridad de la solicitud Colombiana.

2.6. Por su parte, el documento D2 revela un uso de un nuevo compuesto anti-
inflamatorio inhibidor de-—cicloxigenasa 2, cOmo composiciones que
contiene una dosis permitida de 10 a 250 mg. Este documento D2, revela
la coadministracién con derivados opioid segi(n la pégina 3 lineas 54 a 55.
En los ejemplo 2, 2a, 2b, 2¢, 3, 3%, 3b, 3¢ del D2 se describe comprimidos
para tabletas orales que contiene 5, 10, 25y 125 mg de un agente activo en
asociacién con alglin u:mplente preferido. - Segtin lo expuesto -efi -dicho
documento anterior D2, en combinacién con el documento D1, a todas
luces, cualquier persona versada en la materia, puede deducir el plan de
dosificacién en. 1 mg a 100 mg por dosis y wno miis excipientes
fariacéuticamente aceptables reivindicados en la presente solicitud.

" Cualquier persona versada en la materia podré deducir lo definido en las
_reiirindiciones de la presente solicitud objeto de remisibn,
'espet:ialmente a partir de lo que dicta el documento D2 en los ejemplos,
combinado con la descripcién del D1 en lo concerniente al inhibidor de
cicloxigenasa 2, de manera que podré resolver el problema plantaeado en
la presente solicitud y llegar a la misma solucién propuesta. Por lo tnnho
la presente solicitud, a la luz del documento D1 en eombmambn.-eon el
documento D2, carece del requisito de ALTURA INVENTIVA{ dado que lo

que pretende es derivable del arte anterior. // L
L
2.7.1. CARECE, DE NOVEDAD: Segtin la.demén 486 de la Comunidad

Andma de Naciones, Articulo 16.- "Una muenclén se considerard nueva
cyando no estd comprendida en el estado de la técnica. El estado de la
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técnica comprenderd todo lo que haya sido accesible al piblico por una
descripcibn escrita u oral, utilizacién, comercializacién o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en
su caso, de la prioridad reconocida.”. A la fecha de prioridad, 5 de mayo
de 2000, ya era conocido, pues como se demostrd, era parte del arte
anterior la materia sobre la cual busca proteccién en el capftulo
reivindicatorio con base en el documento Da.

2.7.2. CARENCIA DE ALTURA INVENTIVA. Segln la Decisién 486 de la
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una
invencién tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia técnica correspondib'g‘tf,‘ esa
invencién no hubiese resiltado obvia ni se hubiese derivado de manera.
evidente del estado de la fécnica.”. A la fecha de prioridad, 5 de mayo de
2000, el documento D1 en combinacién con D2, es posible deducir el uso )
y las alternativas farmacéuticas de composiciones de liberacién dual de un

* inhibidor de ciclooxigenasa-2.

273 CARENCIA DE APLICACION INDUSTRIAL La Decisi6n 486 de la
CAN consagra en su artfculo 14 lo siguiente: “Los pafses miembros
otorgardn patentes para las invenciones, sean de producto/ ,,o.
procedimiento, en todos los campos de la tecnologta, siempre qu/e;éeim
nuevas, lengan nivel inventivo y sean susceptibles de aplicacién
industrial. La presente solicitud carece de aplicacién 'Indus/l}'ial ya que
como se demostrd lo que se esté reclamando es un método.de tratamiento
tal como un plan matemético de dosificacién y! las conse{uenmas de seguir
dicho tratamiento. Estos NO son aplmabl} industrislmente porque
primero no se obtiene un resultado mediante el empleo de materias o
fuerzas de la nai:uralem;- y segundo no es repetible ya que usados los
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medios previstos no se obtiene siempre el mismo resultado. Por lo tanto el
objeto de la presente invencién no cumple con el requisito de la aplicacién
industrial.

2.8.Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decisién 486
de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros
otorgarén patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologfa, siempre que sean
nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud pretendida no cumple con los tres requlslms de
patentabilidad. T~

2.9. Por consiguiente, si se concede el registro solicitado se inducirfa al
monopolio de un producto que no cumple con los requisitos primordiales "
exigidos porla mencionada Decisién 486.

2.10. Por todo lo anterior, atentamente solicito a usted-que'se sirva declarar
fundada la presente remisién y negar el registro Patente de invencién
denominada ““COMPOSICION DE LIBERACION DUAL DE UN *
INHIBIDOR DE CICLOOXIGENASA-2”, solicitud Colombiana que
apareci6 publicada en la Gaceta de la Propiedad Industrial N° 536 del -30
de enero de 2004, en la p4gina 221, bajo el NP 642

3. PRUEBAS, o

De conformidad con lo dispuesto por-- las normas wgentes, solicito a
usted tener como prueba en este asunto los sxgultes
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¢ D1US5,633,272 (1997-05-27)
o D2 EP 0863 134 A (1998-09-09)

4. FUNDAMENTO DE DERECHO.
Fundamento esta remisién en las normas legales siguientes:
4.1. Numeral 1 del articulo 586 del Cédigo de Comercio.

4.2. Articulo 48 de la Decisién 486 de la Comisién del Acuerdo de
Cartagena.

.4.3. Enlas demés normas concordantes. O
5. ANEXOS

Para los -efectos correspondientes anexo al presente escrito los siguientes
documentos:

e D1US5,633,272 (1997-05-27)
e D2EP 0 863 134 A (1998-09-09)
6. NOTIFICACIONES / e
Para efectos de notificaciones que por disposicién del art!culo 50 del
Decreto 01 de 1984 debe hacer su Despacho, informo que mi representada yla
suscrita recibiremos notificaciones en la Secretarta de su Despacho O en mis
R oﬁcmas de abogado situadas en la calle 119‘I N} 53-99 de esta ciudad de

Bogota.
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DE FEEFNANREELLrhhhANAdedkbkkRR Rkt EAbkEEEr  Dag. (]
cnmﬂﬂﬂ CAMARA D E COMERCIO

comGBCIo 05**i**tiEiEti*E*e*E*E*Q*E*E*E*E*E*E*&i*******tt

D€ BARRANQUILLA CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL
O DE INSCRIPCION DE DOCUMENTOS.
PROCAPS S-A- -------------------------------------------------------

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIFICA

Que por Escritura Publica Nro. 1190 del 22 de Julio de 1,976,
otorgada en la Notaria Tercera de Barranquilla, -—-———————cecmcco————a—-
inscrita en esta Camara de Comercio, el 28 de Julio de 1,976 bajc
el No. 6,070 del libro respectivo, fue constituida la sociedad
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA".—-—————— e mmme e s mm e e e e e e == ——

wr—

CERTTIFICA

Que por Escritura Publica Nro. 1307 del 28 de Junio de 1,979,
otorgada en la Notaria Tercera de Barranquilla, ————==—cecmmm——ecmcaaa— -
inscrita en esta Camara de Comercio, el 23 de Julio de 1,979 bajg
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." . ~————=—ccecaa-

-

CERTIFICA

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

se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -

CERTTIFICA

Que por Escritura Publica Nro. 3755 del 10 de Nov/bre de 1,983,
otorgada en la Notaria Unica de Soledad, @ =  ——————cmmmemmmmmmmee—— -
inscrita en esta Camara de Comercio, el 22 de Nov/bre de 1,983 bajeo
el No. 17,922 del libro respectivo, la sociedad antes mencionada
se transformo en sociedad anonima bajo la denominacion Bocial de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".~—==-r—eee=-

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

otorgada en la Notaria 2a. de Barranquilla ————— e -
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 baij¢

~
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CERTIFICADQ-DE-EXISTENCIA Y REPRESENTACTON TLEGAL

O DE INSCRIPCION DE DOCUMENTOS.

PROCAPS S.A.

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

N ——— Ty e ——— A B B T T s S S ———— I —— T T ———————— ———

CERTIFICA

Que por Escritura Publica Nro. 3775 del 18 de Dic/bre de 1,996,
otorgada en la Notaria 2a. de Barranquilla
inscrita en esta Camara de Comercioc, el 23 de Enero de 1,997 bajo
el No. 67,704 del libro respectivo, la sociedad antes mencionada

a denominacion PROCAPS S.A.

cambio de razon social, por
CERTIFICA

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

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

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones: -—————————
DENOMINACION O RAZON SOCIAL:
PROQCAPS S.A.
Sigla: PROCAPS

DOMICILIQO PRINCIPAL: BARRANQUILLA
Nit No. 890,106,527-5~———c————
MATRICULA MERCANTIL: 24,802
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CERTIFICA
Direccion para notificaciones judiciales
CL 80 # 788 -201
de la ciudad de BARRANQUILLA
CERTIFICA

DURACION: El termino de duracion de la sociedad se fijo hasta el
18 de Agosto del ano 2,073, —————ce—mmmm——m———— —————————————

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otroe de distinta naturaleza, que puedan
ser utilizados como envases o recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano
veterinario; b)-La investigacion, desarrollo y fabricacion de toga
clase de productos y sustancias imicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y externa
de los productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de +toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
ara la salud humana y animal. e)La compra,venta,exportacion g dis-
istribucion de dulces, confites, galletas y todo tipo e
golosinas o alimentos para el consumo humano. f) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
nacionales y extranjeras en la realizacion de operaciones o tran-
sacciones relacionadas con la industria farmaceutica y en especial
con cualguiera de las actividades descritas en 1los literales a),
b}, c¢). d) y e) antes descritos; g) Prestar los servicios de
asesoria Y ,consultoria en la3 areas administrativas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigacion, costos y
groduccion, exportaciones, importaciones, ventas, relacionadas con
lguales o similares actividades a las que constituyen el objeto de
PROCAPS S.A., asi como los de publicidad y promocion de productos
guimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
ustrial; h)-Adquirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
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sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto
principal, la sociedad podra tomar interes social como accionista,
socio o fundador de empresas gue tengan igual o similar objeto, com-
prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos para el desarrollo de sus actividades; tomar dinero en
Erestamo, financiar y garantizar las operaciones comerciales que ce-
ebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; comprar, vender y constituir grava-
menes sobre bienes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
gses corporativos o la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socios, para lo cual podra inclusive constituir gravamenes reales
gsobre sus bienes de cualquier naturaleza.--——-—--———mc——_———-——————__

CERTIFICA

CAPITAL: Nro.Acciones Valor Accion
AUTORIZADO: '
grewwwta? 000,000,000.00 2,000,000.00 1,000.00
SUSCRITO:
$rkvwns] 212,449,000.00 1,212,449.00 1,000.00
PAGADO:
Sxnkhdd] 212,449,000.00 1,212,449.00 1,000.00

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siquientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al eguivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de

las cuales la sociedad garantice cbligaciones de terceros o de los
socios, se reguerira gque la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en tocdos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
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lo previsto en las leyes y en los presentes estatutos. Constituir
agoderados judiciales y 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), liguidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disgosicion 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 la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
sociedad en todos los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de garte, confesar obligaciones de, la sociedad, transigir, desistir
y allanar a la sociedad en cualgquier 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
gue no se trate de enajenar bienes inmuebles o cualquier otro activo
ijo de la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversipnes 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
Regreseptante legal por disposicion de la ley, de estos estatutos
o de la Junta Directiva. El Vicepresidente tendra (1) suplente,
designado por la Junra Directiva, guien 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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ello acreditar la ausencia del principal. La sociedad tendra un
gerente general con su reagectivo suplente, quienes tambien ejerce-
ran la representacion legal de la sociedad, pudiendo ejercerla con-
junta o separadamente con el presidente y el vicepresidente. El
gerente general, tendra las siguientes facultades entre otras: Ejer-
cer la representacion legal de la sociedad en todos los actos y con-
tratos que se requieran para el desarrollo del objeto social, de
conformidad con lo previsto emr las le{es Y en los presentes estatu-
tos. Aprobar y celebrar en nombre de la sociedad todo acto o contra-
to cuya cuantia sea igual o superior al equivalente en pesos colom—+
bianos cincuenta mil dolares de los estados unidos de America (US$50
.000) liquidados a la tasa de cambio representativa del mercado vi-
gente el dia en que surta la aprobacion o celebracion del acto,
siempre que no se trate de enajenar a cualquier titulo bienes inmue-
bles o cualquier otro activo fijo de la sociedad inclusive de natu-
raleza mueble, acciones, cuotas ¢ partes de interes, inversiones y
todo tipo de derechos de la sociedad o de constituir gravamenes so-
bre cualquiera de las anteriores facultades que radican exclusiva y
privativamente en cabeza del presidente. Las demas funciones que

les correspondan como representante legal por disposicion de la

ley, de estos estatutos o de la Junta Directiva. El gerente lo
reemplazara conjunta o separadamente en sus faltas temporales,
absolutas o meramente accidentales, con identicas facultades.,-—————-

CERTIFICA

Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ———---
PROCAPS s .A- -------------------------------------------------------
cuya parte pertinente se inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo,

por Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: -—-—-——-
PROCAPS S.A., ~——————cmmmmmm e e -
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Mayo de 2,000 bajo el No. 87,250 del libro respectivo, fueron

hechos los sBiguientes nombramientos: ———————ccmemmmmm——— e
JUNTA DIRECTTIVA
Principales Suplentes
1. Minski Gontovnik Ruben Minski Zilberblum Elliot
2. Minski Gontovnik Meyer Mingski Deitel Daniel
3. Minski Gontovnik Jose Minski Sharon

CERTIFICA

Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente

a la Asamblea de Accionistas en Barranquilla de la sociedad: —==e--

PROCAPS SOA- ————————————————————————————————————————— —

cuya parte pertinente se inscribio en esta Camara de Comercio, el 15

de Agosto de 1,997 bajo el No. 70,838 del libro respectivo, fueron

hechos los siguientes nombramiento8: =—-————m e
Cargo . Nombre Identificacion
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Presidente. Minski Gontovnik Ruben C.*%%**7 463,982k
Suplente del Minski Minski Abraham C.*wxadxvg02,575=
Presidente

Vicepresidente Minski Gontovnik Meyer C.wwhw¥7,461,324F
Suplente del Minski Gontovnik Jose C.***%%8 671,834F
vicepresidente .

CERTIFICA

Que segqun Acta No. 124 del 29 de Marzo de 1,999, correspondientej
a la Asamblea de Accionistas en Barranquilla de 1a sociedad: ——-——-
PROCAPS S.A. - ———————————m ———————— e e
cuya parte pertinente se 1nscr1blo en esta Camara de Comercio, el 4
de Agosto de 1,999 bajo el No. 82,226 del libro respectivo, fueron

hech s los sxgu;entes nombram;entos. -------------------------------
Cargo Nombre Identificacion
Revisor Fiscal Ppal. Vargas Pertuz Ana Isabel C.***%x32 696,645

CERTIFICA

Que segun Acta No. 127 del 22 de Marzo de 2,000, correspondlente
a la Asamblea de Accionistas en Barranquilla de 1a sociedad: ~—--m-—-
PROCAPS S.A. ——————mmmm—memmmee - —_——— e e e e e e e e
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Mayo de 2,000 bajo el No. 87,250 del libro respectivo, fueron

hechos los slgulentes nombramientos: —--- ————————— e ————————
Cargo Nombre Identificacion
Suplente del Lozada Villareal Milena c.****32,748,111f

Revisor Fiscal.
CERTIFICA

Que segun Acta No. 11 del 1 de Febrero de 2,001, correspondientej
a la Junta Directiva en Barranquilla da la sociedad: ——--——mm—m——-m-
PROCAPS S.A, ———————eermm—mcee———— - ——— ———————— e ———————
cuya parte pertinente se inscribio en esta Camara de Comerc;o, el 12
de Febrero de 2,001 bajo el No. 91,273 del libro respectivo, fueron
hechos los llgulentes nombram;entos. -------------------------------
Cargo Nombre Identificacion
Gerente General. Uribe Ochoa Guillermo Luis C.***x70,073,754

CERTIFICA

L4
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Que segun Acta No. 406 del 2 de Sep/bre de 2,004, correspondiente
a la Junta Directiva en Barranquilla de la sociedad: -——~-——=——e—--
PROCAPS S.A, ~——mmmm e e e e e e e e e e e e e e i e e e e et et e e
cuya parte gertinente se inscribio en esta Camara de Comercio, el 9

de Sep/bre de 2,004 bajo el No.113,263 del libro respectivo, fueron
hechos los siquientes nombramientoB: —--—————c———mmemmm e —e e

Cargo Nombre Identificacion
Suplente del Tanaka Walter C.,****x]6,251,923=
Gerente.

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
Generales, quienes tendran las funcionee que a continuacion

ge indican en razon de s8u cargo en la sociedad: 1.-Se con
fiere Poder Especial, Amplio g Suficiente a los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILIIAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S§.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficiente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias K servicios con enti-
dades oficiales, hasta por la suma.de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), ligquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.
754, LINO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLO C.C. No. 41.660.-
293. BRUPO B: WALTER TANARA TATEKAWA C.C. No. 16.251.923, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(1) de los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
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parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos y ejercer acciones contencioso administrati-
vas y de tutela,transigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumir este mandato. Para la celebracion

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

CERTIFICA

Que segun documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.l1.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barranquilla, actuandec como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.No.32.732.070 de Barran-
quilla, para que en su nombremg-representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de sus negocios y operaciones sociales.--

CERTIFICA

Que sequn Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comercio el 15 de enero del 2.003 bajo el No.2.290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463.
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S.A., mediante el presente documento otorgo PODER ESPE-
CIAL al Sr. MARLON TATIS PAREDES, C.C.No.72,176.874, para que en
representacion de PROCAPS S.A., sUscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o
cualquier entidad del Estado que haga sus veces. En consecuencia,

el Sr. MARLON TATIS PAREDES, podra suBcribir en representacion de
PROCAPS S.A. declaraciones, reportes y cualquier tipo de documentos
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado
que haga sus veces.——=—~————-= ——— ——— e e i e e e e

CERTEFICA

Que en esta Camara de Comercio no ‘aparecen inscripciones posteriores
de documentos referentes a reforma, disolucion, liquidacion © nom-
bramientos de representantes legales de la expresada sociedad.----—-
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CERTIFICA
Que Bu ultima Renovacion fue el: 31 de Marzo de 2,004, ——————~—0——-

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

CERTIFICA

Que los actos de registro aqui certificados quedan en firme cinco dias
habiles despues de la fecha de la publicacion en la noticia de la
correspondiente inscripcion, siempre que, dentro de dicho termino, no
sean objeto de los recursos de r95051c1on ante esta entidad, y/o de
apelacion para ante la Superintendencia de Industria y Comercio.--

NO CAUSA IMPUESTO DE TIMBRE E[MW
MARIBEL REYES OVIEDO
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United States Patent g
Talley et al.

(111 Patent Number: 5,633,272
45 Date of Patent: May 27, 1997

[34] BUBSTITUTED ISOXAZOLES FOR THE
TREATMENT OF INFLAMMATION

[76] Inventors: Johm J. Talley. 8772 Pine Ave.,
Brentwood. Mo. 63144; David L.

1]

Reiated US. Application Data

[63] Contismstics-is-part of Sec No. 357,580, Feb. 13, 1995,
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aminocarbomy!

analkyl, lower alkuxyalkyl,
lower alkylihioalkyl, lowex
sralkykthioalkyl, lower alkylaminoalkyl, lower aryloxyalicyl.

cycloalkylialkyl, ; whereln R® s

cycloalkyl, cycloalkenyl. aryl. and heteroaryl:

wherein R? is optionally substituted at a substitutahle posi-

tion with one or more radicels indepondently selected from
alkylsuifiayl.

lower aralkoxyalkyl.

salected from

lower lower alkyl, cysno, exrboxyl, lower
alkoxycarbonyl. lower hlloulkyl hyd.roxyl lower
hydroxyalkyl. lower halosikoxy. amino. lower alkylamino,
lower arylamino, lower nitra, halo, lower
alkeexy, and lower alkylthio; and whereln R*
iz sclected from lower alkyl, hydroxyl and amino; or &
pharmaceutically-acceptable salt thereof.
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1

SUBSTITUTED IBOXAZOLES FOR THE
TREATMENT OF INFLAMMATION

RELATED CASB

This application is & continnation-in
spplication Sex. No. 08387680, filed Fob. 13, 1995 now
abandoned.

FIELD OF THE INVENTION

This invention is in the fiald of antiinflemmetory phar-
macentical agents and spacifically reistes to compounds,
compositions and methods far treating Inflammation and
infiammatios-associsted disorders, soch as arthritls.

BACKGROUND OF THE INVENTION

Prostagisnding play s major rule in the inflammation
mocess and the inhihbtion of

prostagiandin  production.
-pdmymxma,mmm,mm

process are Alto active in sffecting ofher prostaglandin-
regulated processes not associsted with the inflsrmation
process. Thoa, use of high doses of most common NSAIDs
o sovern side effects, inciuding life threstening
ulcers, that Hmit thelr thempentic potential  An alterustive to
NSAIDs is the use of corticosterolds, which have even more
drastic side effects, especially when Jong teom therspy 1s

Previous NSAIDs have been found to prevent the pro-

bumen acld/prostaglandin ay, incindiag
the enzyme cycdooxygensse (COX). The recent discovery of
an Inducible associsted with inflammation (axmed

thase 1I") provides & visble target of inhihition which mare
effectively reduces inflammsiion and prodoces fewer and
lesa doustic side effects.

The refercnces below that discloss astiinflamnutory
activity, show continuing cffarts to find & safe and affective
sotjinflsmmstory agest. The novel Isoxszoles disclosed
herein are such safe and also cffective antlinfismatory
agonts Anthering such efforts. The invention’s compounds
are found to show usafulness iz vivo as antlinflapmmstory

Ilmnduhmbmduuibdtwnﬂmmm
ing the treatment of inflammation. U.S. Pat. No. DE 4314,
066, published Nov. 10, 1994, describes 3-(2-
hydroxypheayl)isoxazoles for the trestment of Inflammatory
disordars, WO 9205162, published Apc 4, 1992, describes
S-piperazinyl-3 4-disryl-iscxazoles as baving medicinal usc.

WO 92/19604, published Nov. 12, 1992, describes
5-alkene-3 A-diaryl-isoxazoles as having cyclooxygensse
inhibition activity. EP 26928, published Apc 15, 1981,
describes 3.4-diaryl-lscxurnle-S-acetic acids as having anti-
inflarmmatory activity,. WO 9500501, published Jan 5,
1995, genarically describes 34-diaryl-isoxazoles as
cycloaxygeoase inhibitors.

The invention's Isaxazolyl compounds are found to show &5

necfuiness in vivo as aptisfizmmatory agents with neinimal
alde effects.

part of US. patet °

2
DESCRIFTION OF THE INVENTION

A cass of substitvted Iscxazalyl compounds uscful in
mlummmmamumwm-
mula I

5 1

wherein R' is selocted from hydroxyl, amino. alkyl,
carboxyalkyl, alkoxycarbonyl, aminocarbonyl,
alkoxyearbonylalky

o 1, carbaxyl, alkaxy,

Ilthhi;. aralkylthio, het;runltylthlo:
cycloalkylalkylthio, slkoxyalkyl. aralkoxyalkyl,
alkylthioalkyl, aralkylthicalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthioalkyl. hydroxyalkyl, haloalkyl,
cycloalkyl, cycioalkylalkyl,

aryl. sralkyl, halo, alkylumino, amikylamino, N-alkyl-N-
aralkylamino, heteroaralkylamino, N-alkyl-N-
hoteroaralkylamino, N-alkyl-N-cycloalkylalkylamino,
arylearbonyithio. alkylaminocarboaylthioalkyl,

erylcarbonyloxyslkyl, alkoxycarbonyloxyalkyl,
iaminocarboryioxyaliyl, slirxycarbonyithioslkyl, and

alkylamino, arylamino, alioxyalkyl, alkylsolfinyl,
Balo. hydroxysulfonyl, llkyhnltonyl.. aminosulfonyl,
haloalkylsulfonyl. alkoxy and alkylthio;
wherein R? {s selected from cycloalkyl, cycloalkoayl, aryl
MWMR’MMW&:
sultwtimtable position with oms or more mdicals indepen-
mmmmepn.mw
haloalkyl, hydroxyl. hydroxyalkyl. haloslkoxy, amino,
aminoalkyl, alkylamino, srylamino, nitro, alioxyalkyl,
alkylsulfinyl, sminosalfonyl, balo, allaxy and alkylithio;
ar a phacmacentically-accepiable sall thereof.
Campounds of Fomula I would be uscfisl for, but not
limdited to, the treatment of inflammstion in a subject, and for
treatment of other Inflammation-nesociated discrders, such
as, as an analgeeic in the treatment of pain and headaches,
orasan for the trestment of fever. For example,
of Formuls I would be useful to treat arthritis,
including but not limited to rheumatold arthrits.
spondylomthoputhies, gouty arthritls, osteoarthedtis, sys-
mmsmmmm Soch com-
pounds of Formnia 1 would be useful in the treatment of
asthma, xonchitls, menstroal crampe, tendinitis, bursitis,
and akin reisted conditions soch s psodiasis, eczema, bums
and dermatitls, of Formula T also would be
useful to treat conditions such as inflamms-
tary bowel discase, Crohn's discase, gastxitis, frcitabis bowel
syndrome and vicerstive colltis and for the prevention of
colorectal cancer. Compounds of Formmla I would be useful
in treating Inflammation in such discascs as vascular
diseases, migraine headaches, periarteritis nodoss.
thyraiditis, aplastic snesnis, Hodgkin's disease. sclerodama,
sheumatic fover, type 1 diabetes, myasthenin gravis.
sarcoidosls, mephrotic symdrome, Behest's syndrome,
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polymyosdtis, ginglvitls, hypersensitivity, conjunctivitis, = N-alkyl-N-heteroaralkylamino, N-alkyl-N-
swelling occurring after injury, myocandial ischemia, and the cycloalkylalkylamino, arylcarbonyloxyslkyl.
Hice. The ceappoonds are usaful as

antl-inflammatory agents,
such as for the treatment of arthritis, with the additiooal
benefit of having significantly less harmful side effects.
Bexides being nseful for hivman treatment, these compounds
are alao nseful for treatment of mammals, Incinding horses,
dogs, cats, rats, mice, sheep, pigs, ete.
The present compounds may also be nsed in co-therapies,
pl:ﬂllly or campletely, in pilace of other conventiomal

Suitabis LTB, inhihitors include. among others, chsclen,
Bayer Bay-x-1005. Ciba Gelgy CGS-25019C,
Leo Deomerk compound ETH-615, Lilly compound
LY-293111, Ono compound ONO-4057, Terumo
TMK-638. Lilly compounds LY-213024. 264036 and
292728, ONO ONO-LB457, Searle compound
SC-33228, cuicitrol, Lilly compounds LY-210073,
LYZ223982, LY233460, and LY25%283, ONO compound
ONO-LB-448, Soarle compounds SC-41930, SC-50605 and
SC-51146, and SKAF compound SKF-104453. Preferably,
the LTB4 inkihitors are sclected from shselen, Bayer Bay-
%~1005, Ciba Geigy compound C35-25019C, Leo Denmark
compound ETH-615, Lilly compoumd I¥-293111, Ouo
compound ONO-4057, Iﬂmwm

Sultablo 5-LO inhibitors Include, among others.
masoprocol, tenidap, xilewton. pranlukast, tepoxalin,
dlopirox. fiezelsstine bydrochloride, enaradrem phosphate,
and bunsprolast.

The present invention prefegably includes compounds
which sclectively inhibit cyeloo:nenue-z ovar
cyclooxygenase-1. Prefershly, the have a
cyclooxygepase-2 IC,, of less than about 0.5 pM, and also
have a selectivity mtlo of {nhibitlon over

genase-1 ishibition of at Jeast 50, and more pref-
erubly of at least 100. Even more prefershily, the componnds

have a cycloaxygenagso-1 ICy, of greater than shout 1 uM,
and mare preferably of greater than 20 pM. Such prefemred
salectivity may indicats an sbility to roduce the incidence of
NSAID-induced side ciiccts.

'Whihin Formnia I there is a subelass of compounds of high
intercst represented by Fornmia IE

arylcarbonylthio, alkoxycarbonyloxyalkyl,
alkoxycarbonylthioalkyl, and

mn’humdﬁu;qdmmcyduwl.ql
and heterocydlo; whexein R? Is optionally smibstituted at a
subetitutable position with one ar more madicals indepen-

consists
pounds of Formula 1T whereln R? is sclected from hydraxyl,
amina, lower alkyl, lower carboxyslkyl, lower
alkoxycarbonyl. unlnoeu‘bonyl carboxyl, lower
lower

alkoxy, lower Iulon.l.l:ny lower aralkoxy, lower
lower lower

lowes arailyithio, lower Roteromaltyimic. Jowes

cycloalkylalkylthio, lower alkoxyalkyl, lower

aralkoxyalkyl, lower alkylthioalkyl, lowor aralkylthicalkyl,

lower alkylaminoalkyl, lower aryloxyslkyl, lower

lower bydraxyalkyl, lower lower

arylthioalky?, haloalkyl,
cycloalkyl, Inwer cycloalkylalkyl, 5- or G-membered
heterocycloalkyl,

heterocyclo, lower 1, lower sralkyl, hl;‘:.
lower heteroaralkylamino, lower N-alkyl-N-
heteroaralkylamino. lower  N-alkyl-N-
lower

alkoxycarbonyloxyalkyl.
nlkyllnlnocnrhonylo:yalkyl

and lower alky
loalkyl; wherein R’ is selected from cycloalkyl,
cycioalkenyl, aryl, and heteroaryl; wherein R? iy optionally
substitnied st a substitutshle with one or mxwe
mdicals independently sclected from lower

lower
lower

A mare preferred class of compounds conslsts of those
compounds of Formmia II wherein R! {5 selected from
hydroxyl, lower alkyl, carbaxyl, Jower carboxyalkyl, lower
aminocarbomylalky?, lower alloxycarbonylalkyl, lower

lower lower Jower
alkylthioalkyl, lower aralkylthloalkyl, lower
alkylaminoalkyl, aryloxyaliyl, lower arylthloalkyl.
lowor haloalkyl, lower hydn:yhlkyl cycloalkyl,

more radicals independently seclected from lower
alkylsnifiny]l. lower alkyl, cyano. carboxyl, lower
alkoxyecsrbonyl, lower lnloalkyl hydruyl, lower
hydraxyalkyl, lower haloslkoxy, aming, lower alkylamino,
lower aryleming, lower aminoalkyl nitro, halo, lower
alkomy. aminosulfonyl. and Jower alkylthio: and wherdn R*
is »sciceted from lower lltyl. Ilylllwl and amino; or a

A class of compounds of lnluelmllllof

beterocycio, heterocycloalkyl, halo. alkylamino, nﬂﬂll
aralkylemino, N-alkyl-N-acalkylamino, heteroaralkylaming,  thoss compounds of Formnla IT wherein R? is selected from
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hydroxyl. propyl, lsopropyl, butyl, text-butyl, wherein R? is selected fram, cycloalknmyl,
lloh:t,l.pntyl,#;mhq b:bmypuwl, muﬂwdmwhdnn’hmwﬂ

carboxymethyl, carboxyethyl, benzyl. phenethyl,
aminocarbonylmethyl, methoxycarbonylmethyl,
methaxycarbonylethyl, methoxymethyl, banzoxymethyl,
phenylethoxymethyl,

N-msthylaminomothyl, N,N-dimethylaminomethyl,
phenyloxymethyl, phenylthiomethyl, Suoromethyl,
difinoromethyl, triluoromethyl, chioromethyl,
dichloromethyl, trichloromsthyl. pentafinarosthyl.
heptafinoropropyl, fluoromethyl, difiucroethyl,
difivoropropyl. dichloroethyl, dichloropropyl.
hydroxylmethyl, hydroxylpropyl, hydroxylethyl.
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,

cycicheptylpropyl, and lowsr aralkyl

fluogo, chloro, broma, iodo. methyl, and methoxy; whearein
n’ummmﬁww
4 1 pyridyL

or more radicals independently selected from
trifivoromethoxy, N-methylamino, N, N-dimethylamino,
N-ethylamino, N.N-dipropylamino. N-butylamino,
::-unyllmlno. o mm-méyl.m“ym“' mf’ e:ul:l.
Isopropyl. butyl, MLLML pestyl. hexyl, cyano,

trifiuoromethyl, eht:;romethyll. dicbloromethyl,
trichloromsthyl, pentaflucrocthyl, heptafiuoropropyl,
finonmmethyl, dllllll:uellm. diffuaropropyl, dichioroethyl,
dichloropropyl, amino, nitro,
fluore, chioro, twomo, loda, methoxy, efhoXy. propoxy,
n-butoxy. pemtoxy, hexyloxy, methylenecdioxy.
aminosulfonyl, m ethylthio, md hexy-
llhloun::hudln hnlnmdﬁunmﬂ:yl.lwtuqlnd
amino; pharmacentically-accentabls salt

Whﬂnl’mhlth:ehuubdauoteunpulkdm
interest represented by Parmula TH:

H\ '0

10
N’

wherein R s selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl. L
caboxyl. alkoxy.

cycloalkylalkoxy, :lkyltluo. Iutetonnl.hlthlo.
cycloalkylalkylthio. alkoxyalkyl, aralkoxyalkyl.

alkylthioalkyl. aralkylthioalkyl, alkylaminoslkyl.
aryloxyalkyl. aryhthicalkyl. hydroxyalkyl. haloalkyl,
cycloslkyl, cycloalkylalkyl,

heierocyclo. heterocycloalkyl,
aralkyl, halo, alkylamino, amlkylamino. N-alkyl-N-
aralkylamino. hoteroaralkylamimo. N-alkyl-N-
heteroaralkylamino, alkyl-N-cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthio,

llhxyulhonyluyﬂkyl.n‘llkyhnlnmmﬂyllkﬂ. o
alknxycarbonyithloalkyl,

alkylaminccarbonylthioalkyl;
and

& trichlocomethyl, pentafluorcethyl, heptafiuaropropyl.
noromethyl, diffooropropyl. dichiaroetiry!

ami sitro, allo alkytruitinyl,
aminosuifonyl. halo, alkoxy and alkylthio; or a
mﬂﬂllv-mﬂslllw

clas of compounds

mcmmmn‘nmmw
lower alkyl, carboxyl, lower carboxyalkyl, lower
aminoesrbonylalkyl, lower alkoxycsrbonylalkyl, lower
aralkyl lower lower salkoxyalkyl, lower
alkylthioalkyl, lower ullkylthlotlkyl. lower
alkylaminoalkyl, lower sryloxyalkyl, lower

lower baloalkyl, Jower hydroxylalkyl, lower cycloalkyl,
lower cycloalkylaikyl, and aralkyl: wllnln R® &5 selected
from cycloalkenyl, aryl, snd heteroaryl; and
whereia R? is optionally substituted et & substitutahle posi-
tion with ope or more madicals selacted from

A class of compounds of partitnlar interest consists of
thase compounds of Formnls I whereln R? is selected fram
hydxyl, methyl, ctiryl, propyl, isopropyl, butyl, tert-batyl,
isobutyl, peatyl. ncopeatyl. hexyl, carboyl,
carboxymethyl, earboxyethyl, benzyl, phenethyl,
aminocarbonylmethyl, methoxycarbonylmethyl.
methoxyeszbonylothyl, methoxymethyl, benzaxymetbryl,
phenylethoxymethyl, methrylthiometiryl, beazylthiometiryl,
N-methylamizsomethyl, N.N-dimethylaminomethy!,
phenyloxymethyl, phenylthiomethyl, finoromethyl,
difinoromethyl, trifinoromethyl, chloromethyl,
dichloromethyl, trichlor 1. pentaflucrocthyl,
heptafiuoropropyl, fiuoromethyl. difinorocthyl.
difiuoropropyl. dichloroethyl, dichloropropyl,
40 hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohaxyl. cyclobutyl. cyclopentyl, cycloheptyl,
cyclohexylmethyl, cyclohexylsthyl. cyclobutylethyl.
cyclopentylmethyl, cycloheptylpropyl. and lower aralkyl
salacted from phenrylethyl and benzyl substitoted
at & substitutsble posltion with finoro, chlare, bromo. lodo,
methyl, and methoxy; and whereln R® Is selected from
phenvl. naphthyl, biphenyl. cyclohexyl, cyclopestyl,
cyclohoptyl, l-eyelohexenyl, 2-eyclohexonyl,
3-cyclohexenyl, 4-cyclohaxenyl, 1 py:ﬂyl;
thienyl, thiazalyl, axaznlyl, furyl and pyrazinyl; wheyoin R
is optionaily substitpted at a substiumble position with one
or more radicals independently selected from
tdfi . N-methylamino, N.N-dimethylamino.
N-othylamino, N.N-dipropylamino, N-butylamiao,
N-methyl-N-cthylamino, phemylamino, N-methyl-N-
phenylamino, methylmifinyl, ethylsolfinyl, methyl, othyl,
lsopwopyl, butyl. tert-butyl, isobutyl, pentyl, hexyl, cysno.
cmboxyl. methoxycarbooyl, flucromethyl, dificorometiyl,
trifimoromethyl, chloromethyl, dichloromethyl.

f difiuoroethryl, 1,
dichloropropyl, hydroxyl, hydroxymsethyl. amino,
amisomethyl, pitra, finoro, chloro, bromo, lodo, methoxy,
sthoxy. propoxy, n-butoxy, peatoxy, hexyloxy.
methylenadioxy, Tthio,

v smincsulfonyl, ethylthio,
butyithio, and hexylthio; or a
salt thereof,

A
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A class of compounds of more particalar interest [3-(3-chloro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
cfﬁucnmamdnd&mhmwhﬁnn‘hldmd phenylliscnazol-S-yilacetic acid;
from methyl, cthyl, propyl, isopropyl. butyl tert-butyl.  S-methyl-4-{4-(methrylsulfonyfiphenyl]-3-pheny-iscoxazole:
isobutyl, peatyl. neopentyl, hexyl, hydroxymethy)l, 3-(3-chloro-4-methoxyphenyl)-5-mothyl-4-[4-
hydroxypropyl. methoxymethyl, difiluoromethyl, s isaxazale;
trifiuocromecthyl, chloromethyl, cyclohexyl,
cyclohexylmethyl, 4-chlorobenzyl. 3-chlorobenzyl, (methy! ]
4-mothylbenzyl, 4-methoxybenzyl, carboxyl, 3-(3-fluoro-4-methoxyphenyl)-S-cthyl-4-[4-
carboxypropyl, carboxymethyl, carboxyethyl, {methylsutfonyl)phenyllisoxamls;

1, and ; Whereln . 3-(3,4-dichlorophenyl)-5-methyl-4-[4-(methylsulfonyl)

R? is phenyl; whereln R® is optiomally substituted at & *° ™

substintsblo position with one or more radicals Indepen-  3-(3,4-difluorophenyl)-5-methyl-4-[4-{methylsnlfonyl)

dently selected from trificoromethozy, N-methylamino, ]

N.N-dimethylamino, N-ethylamino, N.N-dhwopylamino,  3-(3,5-dlftuoro-4-methoxyphenyl)-5-mothyl-4-14-

N-butylamino, N-methyl-N-ethylamino, phenylamino, (methrylsulforylphomyl]iscxazole;

N-methyl-N-phenylamino, methylsMioyl, ethylsulfinyl, ¥ 3-(4-mocthoxyphenyl)-5-methyl-4-[4-(methylsulfonyl)

aminosulfesyl, methyl, ethyl, isopropyl. butyl, tact-butyl, phenyl]isoxazale;

:ghgj_ p-l:qi_ hm cyano. carboxyl, methoxycarbomyl, 3-(4-chlarophenyl)-S-mothyl-4-[4-(methylsulfony)phenyi]
romet uoromethyl, trifiuoromecthyl, lsoxazcle;

c:l:nromethyyl Alchloromeul,;l l.uc:loro-:thil » 3<|*‘WMD-5-WH-IHWMHM1

m‘:‘&ﬂ. dilymnmouhly‘l, m 3-(4-methytpheay!)-5-methyl-4-{ 4-(methylsutfonyhpbenyl]|

amin Iscmazale;

hydroxymethyl,
fiuoro, chioro, bromo, iodo, methoxy, cthoxy, propaxy,  4-[5-ctiyl-3-phonylisoxazol-4-yilbenreacsulfonamide;
butaxy, pentoxy, hexyloxy, incthylesedloxy, methyiinio,  4-[Spropyl-3-phenylisaxazal-4-yi]benzencsulfonamide;
:nvmwmo. and hexylthio: o a phammaceutically. 28 4-I5-isopropyl-3-phenylisoxazol-4-yljbenzenesulfonamide:

(methylsulfony] '
3.(3-chloro-4-methoxyphenyl)-5-cthyl-4-[4-

acceptable salt thereof. meyﬂt;nmm&
3-phenylisoxazol-4-yllbenzencsulfopamids;
mmﬂﬁﬁ-dwdm 4-[5-cyclohexyl-3-phenylisoxazol-4-¥y1]
benzenesnifonamide;
30 4- -pbenylsoxszol-4-yi[benzenesuifonamide;
l:c\.’o v 4-[S-cyclohexylmethyl-3-phenylisoxazol-4-yl]

4-{5-(4-chlorophenyl)methyl-3-phenyliroxazol -4-yi]
banzenesulfonamide;

83 4-[5-trifluoromethyl-3-phenylisoxazol-4-yl]

benzenesulfonamide:
n 4-15-difluoromethyl-3-phenylisoxazol-4-yl]
benzencsulfonamide;

10 4-[S-chloromethyl-3-phenylisoxazol-4-yl]
N’ 40  benzencsuifonamide;

4-[5-methyl-3-phenylisoxazol-4-yljbenzenesalfonic acid;
wherein R" 15 selected from alkyl and carbaxyalkyl; and 4-[[3- s

-propyl-3-phenylisoxazol-4-yiJbenzenesalfonic acid;
whereln R is selected from eycloalkyl, cycloalkenyl, aryl 4-[S-methoxymethyl-3-phenylisoxaszol-4-yl]
and hoterocyclo; wherein R? is optionally substituted at &

benzencsulifonamide;
substiutahls position with one ar more radicals indepen- 45 4-[5-(3-hydroxypropyl)-3-pheaylisoxazol-4-yl)
dently sclected from alkyl, cyano, benzenesulfonamide;

carboxyl. alkmtyearbomyl,
haloalkyl, hydroxyl, hydraxyalkyl, haloslkoxy, amino,  4-[3-(4-chlorophenyl)-5-methyl-isoxazol-4-yl]
alkoxyalkyl. benzenesulfonamide;
, aminosulfonyt. hlluo-nlmwllﬂ alkylthio; ar  4-[3-(4-filmoropheny})-5-methyl-isoxazol-4-yl]
a phannaceutically-acceptabic 50  benzenesulfonamide;
A family of specific compounds of perticoler interest  4-[3-(3-flucro-4-methylpheayl)-5-methyl-lsoxazol 4-yl]
benzenosulfonamide;

within Formula I consists of compounds and

phnmﬁiully—ncqﬂhle salts theraof as fallows: 4-{3-(3-aminosulfonyl-4-methoxyphenyl)-5-methyl-
[3-(3-fluoro-4-methoxyphenyl)-4-phenyl-lsoxaxol-5-yi] Iscoxazol-4-yiJbenzencsulfonsmide;

propanaic acid; 33 4-[3-(3-chloro-4-methylphonyl)-S-methyl-lsoxazal-4-yl]
[3 A-diphenylisoxazol-3-yi]Jpropancic acid; benzenes

ulfonamide;
334 S-methyl-4-phenylisoxazols; 4-[5S-methyl-3-(3-pyridyl)isoxazol-4-yl]
S-methyl-4-[4-{methyithic

)phonyl]-3-phenyliscxazale; beazencsulfonemide:

3-(3-!u¢n+nﬂhmphmyl)—5-mﬂhyl—4—[4—(m&yllhlo) 4-[5-nathyl-S-(4-pyrldyl)-lloxuol-d--yl 1
phenyllisoxazole benzencsulfonamide;

w—dlmmmm-s-muu -{methylthic) 4-[3-(3-ﬂnorophcnyl)-s-methyl-ison:ol—‘-yl]
benzenasuifonamide;

phenyi lsaxazrole;
l&[k{mhylﬂno)phmyl]-a-phnymmml-s-yl]w 4-|5-hydroxymethyl-3-phenylisoxazol-4-yl] &
benzenesulfonamide;
~yDacetic acid; 63 [4-[4-(aminosulfonyl)phenyl]-3-phenylisoxazol-5-yl]
earbogylic acid;

A-dlphayllm-s
g.(s-nummmhenyl)-4-{4-(mahyuu1fonyn
phenyifscxazol-S-yijacetic acld; 4-{5-hydraxy-3-phenyl-4-Iscxazolyl[benzenesulfonamide;
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4-[3-mllul~51tmyl—imnd—4-yl]bmlfunﬂl=

{somazol-4-yiJoenzenesulfonamide;
L[S-(B-ﬂw-mahc:yphuyl)-s-meﬂtyl-humyl]
benzensmifonamide;
+mnyl) ~5-methyl-isoxazol-4-yl]
%@mmmmm
banzencsulfonamide;
4-[3-(3-chloro-4-methoxyphenyl)-5-metiryl-isoxanol-4-yl]
bexzensmifonamide;
4-{3-(3,3-dichioro-4-methoxyphenyl)-5-mathyl-isoxazol-4-
yllbenzenesulfonamide:
4-[3-(4-methylpheayl)-S-meothyl-isoxazol-4-yl])
benzesesulfonamide;
4-[5-methyl-3-{4-tifinoromethaxyphenyl)-isoxazol -4-yi]
benzenesutfonamida;
4{3.-methyl-3-(4-triflncromethyipbenyl)-laoxazol-4-yl]
benzepesulfonamide;
4-13-(4-cyanopheayl)-5-methyl-isoxazol-4-yl]
benzenssuifonamide;
4-[3-(4-mecthylsulfinylphenyl)-5-methyl-isoxazol-4-yl]
bmzenesnlfonamide;
4-[3-(4-methylthiophenyl)-5-methyl-isoxazol-4-yl]
benzepasulfonamide;
4-[3-(4-hydm:ymethylphonyi)—5 -methryl-lsoxazal-4-yl]
4[5 -eﬂ:yl-S -(S-ilnu'o-&mﬂloxyphnyl)lmuol-l-m
benzenesulf onamide;
4-15-benryl-3-(3-finoro-4-methoxyphenyl)isaxazol -4-yi)
benzenesulfonamide;
4-3-(3-fluoro-4-methaxypheay!)-S-methoxy-isoxazol-4-yl]
benzenesnifonsmaide:;
4-[3-(3-fluoro4-methoxyphonyl)-S-phenoxymethyl-
iscxazol-4-yijbenzenesnfonamide;
4-[S-benzyloxymethyl-3-(3-luoro-4-methoxyphenyl)-
isoxazol-4-yiJbcnrmesulfonamide;
4-[3-(3-fluoro-4-mathoxyphenyl)-5-methoxymethyl-
{soxazol-4-yibenzonesotfonamite:;
4-[3-(3-flvoro-4-methoxyphenyl)-3-methylthiomethyl-
Isaxaral-4-yl]
matirylthio-
isoxazol-4-yiJbenzenesulfonamide;
4.-[3-(3-fluoro-4-methoxyphenyl)-5-
meéthoxycarbonylmethyl-isoxazol-4-yl]
benzenssulfonamide;
4-[S-(aminocarbonylmethyl)-3-(3-flnaro-4-muathoxyphenyt)
-isoxszal-4-yl]beazenasuifonamide;
4{3-(3-fumo-4-methaxypheayl)-S-nmettryithio-isaxazal-4-
yi}beazenesulfonzmida;
4-[3-(3-flucro-4-msthoxyphenyl)-S-(trifluaromethoxy)
isotazol-4-yI[benrenesulfonamide;
4-[3-(3-fluoro-4-methoxyphenyl)-5-(N-methylamino)
iscoxazol-4-yilbeazencsulfonamide;
[H&W—W—imd—!—ﬁ]ﬂc
[4-[4-(aminosulfonyl)phenyl)-3-phenyl-isoxazol-S-y1]
cxboxamide;
methyl [4-[4-{aminosulfonyDphenyl}-3-phenyl-isaxazal-S-
yilacetsie;
[&[Hnnﬂmnlfonyl)phml]-3-phayl-lsmml—s-yl]
propanoic acid;
ethryl {HHMMMMHMM-S-!H
propanoate; and
[4-[4-(aminosuifonyl)phenyl]-3-(3-filuoro-4-
methoxyphenyl)isaxazol-5-ylipropancic acid.
A second family of specific compounds of

interest within Forrmula I consists of compounds snd
phermacentically-acceptabla salts thereof as follows:

10

10
4-[S-ethyl-3-phenyliscxaxol-4-yilbenzencndfonsmide;
4

[3-propyl-3-phenyliscxaral-4-yi [benzenemifonamide;
4-[5-Isopropyl-3-phenylisoxazal-4-y1] benzenesulfonamide;
4-{5-butyl-3-phonylisaxazol-4-yi[banzeeesuifonamide;

5 4-[5-iscbutyl-3-pheaylsoxazol-4-ylJoenrenemifonamide;

4-13-cyclohexyl-3-phenylisoxazol-4-yl]
benzenesulfonanides;

4-[S-noopentyl-3-phenylisaxazol-4-yl [benzencenlfonmmide;
4-[5-cyclohexylmothyl-3-phenylisoxazol-4-yl]
benzenesnifonamide;

4-[3-(4-chlorophonyl)methyl-3-phenylisoxazol-4-yi]
benzenemifonamide;

4-[3-trifluoromethyl-3-pheaylisoxazol-4-yl]
benzemesulfonamide;

15 4-[5-difluoromethyl-3-phenylisoxazal-4-yl]

benzenesuifonaide;
4-[5-chloromethyl-3-phonylisoxazol-4-yl]
benzeneyulfonmmide;

4-[5 lbeazenesuifonic acld:

2 4-[3-pwopyl-3-phemy!

Hiscxazol-4-yilhenzeanesunifonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]
henzenesuifonamide;

4-[35-(3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzencsulfonamide;

(]
25 4-[3-(4-chlorophenyl)-S-methyl-isoxazol-4-yl]
benzenesulfonamide;

4-[3-(4-fluorophenyl)-3-methyl-isoxazol-4-yl]
4133 Sauro4-mothyighenyl)-3-mothyl-sozszol-4-71]
LMylMoxmuﬂ)-s-mmﬂ-
+meum

33 4-[5-mothyi-3-(3-pyridyl)isoxazol-4-yl]
besxzenesulfonsmide:

4-[5-mothyl-3-(4-pyridyl)-lsoxnzol-4-yl1]

4-myl)-s-methyl-!aon:ol-d.-yl]

4'Myl-3 -phenyliroxazol-4-yl]

[menyl]a-phoumm-s-yll
carbexylic acld;

-isoxazol-4-yi[benzonssuifonamide;
4-[3-(3-noro-4-methoxyphenyl)-5-methyl-isoxazol-4-yi]
benzenrsnifonamide;

30 [3-(3-chloro-4-methoxyphenyl)-4-[4-(mathrylsulfonyl)
pheny! fisgazol-S-ylacetic acid;

S-methyl-4-{4-(methylsulfonyl)phexyT}-3-phenyl-iscxazole;
3-(3-chloro-4-methoxyphenyl)-5-methyl -4-[4-
{methylsulforyyphcnyllisoxazole;

s lﬂqu]wm-s-m

[L[Hlmlnmnﬂonyl)pheuyl]-l-phmyl-ilmml-s-yl]
propancic acid;

eﬂql [4-{4-(amincenlfonyphenyl]-3-phonyl-iacaazcl-5-yI]
FEopanosto;

[4-[4-(lnlnomlfonyl)phanyl]-S-(3-!noro-4-

and

[3-(3-fluaro-4-methoxyphenyl)-4-[4-(mothylsulfonyl)

phenyilisaxazol-S-yljacetic acid

paticolar 65  The tarm “hydddo™ denotes a single hydrogen atom (H).

This hydrido tadical may be attached, for exsmple, to an
oxygea stam to form a hydroxyl mdical or two hydrido

O

23
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1n
radicals may be sitached to & carbon stom to form a
methylene (—CH,—) radical. Whare used, either sione or
within other tormos such as “haloalkyl”, “slkylsulfonyl”™,
“alkoxyalkyl® and “hydroxyalkyl”. the tam “alkyl”
embraces Huear or hanched mdicsls having one to sbout
twenty cxrbon ators or, prefiasbly, ooe to sbout twelve
carbon stoms. More preferred alkyl mdicals are “lower
alkyl" radicals having one to about ten carbon stoms. Most
preferred are lower alkyl oadicals having one i sbout six

carbocydic radicals having
threo to twelve carbon stoins. Mare prefemed

mdicals o “lower cycloalkyl® mdicels having three to
about eight carbon atome. Examples of sach radicals include
cyclopropyl, cyclobutyl, cyclopentyl and cyclchexyl The
term “halo”™ means halogens such as fluarine. chiorine,
bromine or iodine. The term “haloalkyl” embwaces radicals
whereln any one or more of the slkyl cabon atoms s
substituoted with halo as defined above. Specifically
embraced are moachaloalkyl, dihaloalkyl

mdicals. A monchaloalkyl radical, for one example. may

have cither an lodo, bromo, chiaro or fioaco stam within the -

mdical Dihalo and polyhaloalkyl mdicals may have two or
mare of the same halo etoms or a combination of different
halo radicals. “Lower haloalkyl” embraces madicals having
1~6 caxbon atoms. Bxamples of haloalkyl radicals inciude
fiuoromethyl, difiuoromethyl. trifluoromethyl,
chioromethy!, dichloromethyl. trichloromethyl,

pentafiucrosthyl, norochloromethyl,
diflucrocthyl, diffvaropropyl. dichio-

dichlorofluceometisyl,

roethyl and dichlaropropyl. The terms “Wrydroxyalkyl™ and
“hydraxylalkyl™ cmbrace linear or branched alkyl radicals
having ane to shout ten carbon stoms any ane of which may
be substitoted with one or mare hydroxyl mdicals. More
preferred bydroxyalkyl mdicals are “lower hrydroxysikyl™
radicals heving coc to aix carbon atems and one or mare
bhydroxyl radicals. Enxamples of such radicals incinde
hydsoxymethyl, hydroxyethyl, hydroxypropyl, hydraxyba-
tyl and hydroxyhexyl The terms “alkoxy™ and “alfloxy-
alkyl” embrace lipear ar branched any-conmining radicals
cach having alkyl partions of one to sbout ten carbon atoms.
Mare prefemred alkoxy radicals are “lower allexy™ radieals
hﬂn;mud:uhndm&nqludnd:ndnh
inciude methoxy, ethoxy, propoxy, butoxy and tert-batexy.
The term “aflooxyslicyl” lhomhmdkylmllnhhm
two or more allkony mdicals atiached %o the alkyl mdical,
that is, to form monoalkoxyalkyt and dialkeryalkyl radicals.
Ths “alkoxy” radicels rmay be forther substituted with ane or
maore balo stouns, snch as fluaro, chioro or bromo. to provide
haloalkrery radicals. Mare prefesred haloalkoxy oadicals are
*“lower haloalknxy™ radicals baving one to six carbon atoms
and one o mare balo radicals. BExamplos of such radicals

mmﬂmmmwm:dmwhudn

heterostom-contalning
croatams may be solected fram nitrogen, sulfur and oxygen.

12
Exampies of satnrated heterocyclic radicals incinde sstu-
group conduining 1
pyrrolidiayl, 1,
pipaszinyl, etc.); sstursted 3 to 6-membered
heteramonocyelic group containing 1 to 2 axygen stoms apd
lbsmm(n;.mﬂﬂlnyl,m).msw
G-membezed beteromonocyclic group coamining 1 to 2

lﬁumm1b3mm(mﬁw
etc). Examples of partislly ssturated heterocyelic radicals

taining 1 to 4 mitrogen atoms, for example, pymolyi,
pyooliayl, imidavolyl. pyrazolyl. yl, pyrimidy),
pynzinyl, pyridazinyl, trinzoly]l (e.g., 4H-124-triaralyl,
1H-1.23-triazolyl, 2H-1.2 3-triazclyl.
1H-tetrazoiyl,

etc.) tetrazolyl (eg-

28-tetrazolyl, etc.), etc.; unsatursted con-

densed heterocyclic group containisg 1 to 5 nitrogen stoms,
for example, indolyl, isoindolyl, indolizimyl,
benzimidazolyl, quinolyl, Isoquinolyl, Indazolyl,
{e.§~ tetrazolof1,5-b]

pyridazinyl, etc.), ctc.; unsaturated 3 to 6-membered hetero-
monocyciic groop containing an axygen atom, for exsmple,
pyranyl, furyl, cic.; onsstursted 3 to 6-membared hetero-
mouocyclic group comtaining a sulfur stom. for exemple,
thienyl, cic.; onsaturated 3-to 6-membered heteramonocy-
clic group containing 1 to 2 oxygen atoms and 1 to 3
nitrogen atoms, for example, oxazolyl, iscazolyl, oxadia-
zolyl (eg.. 1.24-oxadiarolyl. laﬁ-uﬂlmlyl.. 125
axadiszolyl. ete.) ete.; unsshirated condensed heterocydlic
group contsining 1 to 2 axygen stoms and 1 to 3 nitrogen
atoms (og. benzozadiaznlyl, ete.); unsator-
ated 3 to §-membered heteromanocyclic group containing 1
to 2 sulfur atoms and 1 to 3 nitrogea stoms, for exampla,
thizxolyl, thiadiazolyl (e.§.. 1.2.4-thiadiswolyl, 134-
thiadinzolyl, 1.2, 5-thiadiazolyl, ctc.) etc.; uassturated con-
densed heteroeyelic group eonteining 1 to 2 sutfur atoms and
1 to 3 nitrogen atoms (c.g., benzothlazolyl,
benzothiadiazolyl, etc.) and the like. The term also embraces
radicals where heterocyclic mdicals are fused with aryl
radicals. Examples of such fused bicydic mdicals incinde
benzofaran, and the 1lke. Said “haterocy-
clic group™ muy have 1 to 3 substitacats such as lower alkyl,
hydroxy, oxo, amino and lowes alkylaming, The term “alky-
Ihic” embwaces radicals comtaining e linear or branched
alkyl mdical, of one to shout tem carbon stoms attached to
a divaleat sulfur shom. Mare prefierred sikyhthio radicals are
“ower alkylthio™ radicals having alkyl radicals of one to aix
carbon atoms. Exampies of such lower alkyithic radicals mre
mmmmm&»mm
The tarm “alkylthicalkyl” embxzces madicals
MoMNMWMthmn
an alkyl redical of one to about ten cathon stoms. More
prefared alkylthioalkyl radicals are “lower alkylihicalkyl™
ruficals heving alkyl radicals of one 0 six carbon stoms.
Bxamples of sach lower radicals incinde
methylthiomethyl. The term “cycloalkylalicylthic™ emhraces
radicals bhaving cycloalkyl radicals, as defined above,

branched alkyl radical, of one to ten carhon atoms, attached
to s divalent —S{s))— radical. More prefered alkylisulfi-
oyl radicals are “lower alkylsulfioyl™ mdicsls having alkyl

H
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muiicals of ono 10 six carbon atomns. Examples of much lower
alkylsulfinyl radicals incindo methylmifinyl, ethylsulfinyl,
butylsulfinyl and hexylsulfinyl. The term “sulfonyl”,
whether nsed alone or lnked to other tarms such as
alkylsuifonyl, denotes respectively divalent radicals
—SO—. “Alkylsulfonyl” embraces alkyl adicals attached
o a mulfony] radical, where alky] 1s defined as above. More
preferred alkyimifonyl radicsls are “lower alkylsulfony™
mdicals having ons to six carbon atomas. Examples of much
lower alkylsulfonyl radicals incinde methylsulfonyl, ethyl-
sulfonyl and propylsulfonyl. The *alkylsulfonyl” radicals
may be further sobstituted with ono or more halo atoms,
such as fluaro, chioro or broma, to provide haloalkylsulfonyl
madicals. Tho terms “sulfmmnyl”, “sminosulfosy(™ and “yul-
fonamidyl™ denote NH,0,S— The term “acyI™ denotes a
radical provided by the resfdus sfier removal of hydroxyl
from an organic acld. Examples of much acyl radicals include
slkanoyl and sroyl radicals. The terms “carboxy™ or
“carbosyl™, whether nsed alone or with other ferms. such &
“carbaxyalkyl”, denotes —CO,H. The term “carbonyl™.
whether used alone or with other terms,

sbove, attnched to an alkyl radicsl Bxamples of such
“alkoxycarbonylalkyl™ ester mdicals include substitted or
unsubstituted

methoxycarbonylmetiryl, butoxycarbonylm-
cthyl and h:zyloxycub:il.w.l:dthyl. The tarm:
incinde radicals baving alkyl, aryl and aralkyl mdicals, as
dafined above, attached via an cxygen stom to & carbomyl
radical Examples of soch mdéicals incinde tubstitnted or
unsubstiinted methylesrbonyl, etbylcarbonyl, phenyloarbo-
tyl and benzylcarbonyl. The term “sralkyl™ embraces aryl-
mbetituted alkyl radicsls such as diphenyimethyl,
triphenyimethyl,

piperidinylmethyl,

heteyoaraikyl radicals. The term " emiwnces
beteyoaryl-substituted alkyl radicals, such as
quinolylmethyl, furyletiryl, and quinotyl-

halosikoxy. The torm “cycloalkylalkyl®™ embraces
cycloalkyl-substitnted alkyl radicals such as

alkyl radical. The tarm “aralkylthio” embraces salkyl radi-
cals aitached to a sulfur atom. The term “salkyihionikyl™
cmbyacea sralkyithio mdlcals sttnched through s sulfur atom

aoaralkyl radicals sitached through a sulfor stom to other
radicals. The term “aminoalkyl™ embraces alkyl raficals

an stom o
term “sminocarbonyl™ denotes an amide group of the for-
mula —C(=0)NH,. The temm “alkylcarbonylaminoalkyl™
emhraces radicals having one or more alkyl radicals attached
to & cubonyl radical further sitached t0 an aminoaikyl
"emll:undhllhni
ar mare alkyl adicals attached aminoalky!
mmwm:mum
attached 0 an alkyl mdical through a
atom. The term “srylthicalkyl”™ emnbeaces
an aryl radicals sitached to aa alkyl radicel
invontion comprises a pharmacentieal
a
m.mw‘?;
compound of Formulas -1V in association with at least oae

K
lifik

mesylic, salicylie, p-hydroxybenzolc. pheaylacetic,
mandelic, embonic (pamoic). methanesulfonic.
othancsuifonic. benzenesulfonic, pantothenic,
toluenesulfonic, 2-hydroxyethanesulfonic. sulfanilic,
stearic, cyclohexylaminosulfonie, algenic,

salicylic, galactaric and

diethanolamine, sthyloncdiamine, meglumines
(N-mathryiglucamine) and procsine. All of these salts may be
prepared by conventional means fram the corespoading
compound of Formuias I-IV by reacting, for exampie, the

acid or base with the compound of Fomnmlas
IV

A
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GENERAL SYNTHETIC PROCHDURES
af the invention can be syntheaized
to the following procedures of Schemes 1-XIII,
wherein the R'-R* qubetitucnts are as defined for Farmulas
-1V, above, cxcept where forther noted.

The

fSchans I
ST
1

coa + M

Scheme 1 {lusttes the two step procedore used to
peepare substituted derivatives 3. In step one,
4- lacetic acid 1 is converted to the comre-

sponding acid chlorde 2 with thionyl chioride. A variety of %0

aromatic compounds are then acyisted with 2 In the presence
a.mmm-mmnmu

dichloromethane. chloroform. nitrobenzene, 1.2- 3s
dichloroethane, L2-dichiorobenzone snd similer solvents.

Scheme I1
CHD (m
.:_O + M DAOBN
SIS
lgu::m

Synthetic Scheme II shows the four step which
can be used to prepere substitiuted ketone compounds 7 from

13

16

aldehydo 4 and acid 5. In step one, aldchyde 4 snd substi-
tuted acetic acid 5 are beatod together in acetic aphydride
and triethylamine to famm the 2.3-disubstituted acrylic acids
6 via a Parkin condengstion. In step two, the addition of
‘water produces the aclds 6 free from ssy mized acetic-
acrylic aphydrides. In step three, the acrylic acids § are
reacted with diphenylphosphorylazide (DFFA) and trlethy-
lamino in toluens st sbout 0° C. and thon &t roam tcmpers-
ture to farm acylazides, In step four, the crude scylnzides are
hested to form a vinyl isocyanate via & Curtiung rearange-
ment. The vinyl isocysnstes are trapped with tert-butyl
alcohol to prodice N-tat-butoxycarbony] emamine deciva-
tives. Acidic hydralysis using concentrated HCI provides the
substitnted kntone 7 intermedistes.

l...,...,

7

Synthetic Scheme II Diustrates an altequstive spproach
which can be wed to prepere substituted ketone inteymed]-
atos 7 viz the Claisen resction of & substituted phenylaceto-
pitfle § and a acld ester 9. In the first step. a mixtore of
substitnted phenylacetoniirile 8 and acid cster 9 aro trested
with a base such as sodinm methaxide in a protic solvent Like
methanal to provide the cyanaketone 10. In step two. (he
cyanckctone 10 Is bydrolyzed in agueous acld such as
concentrated HBr to cffect hydrolysls of the mitrile and

decarboxylation of the inciplent erbaxylic acid to produce
the substituted ketone intarmedistes 7.

Otber synthetic approaches are pomible to form the
desired ketones 7. These alternatives include reacting the
sppropwiate Grignard or lithinm reagests with Weinreh
umides of substituted acids or acctic sclds. The Welnred
methodology has been repoxted in Termhedron Letters, 4171
(1977).

2%
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Scharms TV
[+ NOH s
%ll—% %w 10
7 12
Scheme IV shows the

LY 3 o
n}]l;nﬂla .

Synthetic Scheme V shows the procedure which can be
msed for the preparation of hydmted jscxazals dectvntives
13. The substituted aximes 12 are treated with two equiva- 40
lants of & base such as n-butyllithinm in hexanes to produce
a diavion which is suhsequently acylated. Suitabie acylating
sgonts are anhydrides, acyl imidazoles, esters and the like.
Upon quenching the resction mixture with diluts aquecus
acid, hydrated lsoxazole derivatives 13 can be isclaied by 43
crystallization or chramatogmphy.

Sl VI
N—0

18
dehydration and thereby prodoce isoxarole decivatives 14.
Other acids can alto be employed to effect this tranaforma-
ton such as comcentrted HCL, concentrated HBr and many
others.

Symthetic Scheme VII shows the procadars which can be
used for the preparation of substituted 4-[4-(methylsulfonyD)
pbonyl]lsoxazole soalogs 16 from the corresponding 4-{4-
(methyhthic)pheayiliscxazoles 15. The oxidation of an aro-
matic methythio derivative 15 to the corresponding aromatic
methylsulforyl compound 16 can be accomplished in a
variety of ways such as with two cquivalents of mets-
acid (MCFBA), wo equivalents of
Oxone® (potusgimn peroxymonoenifate) and many other
onidizing agents, .

) o’ b

17

Synthetic Scheme VIII shows the procedure which can be
used for the preparation of substitnted £-(4-aminosnlforyl)

| ¢
OH ) 1]
B2, 55
» »
phenylisoxazole analogs 17 from the correspoading

4-phenylisoxszoles 14. The procedare Is a two siep process
0 for the direct introduction of the sulfonsmide malety into

d-phenylisoxazoles 14 or hydmied isoxazoles 13. In step
o) T e etion oF theeaie adiogy 16 by doby.,  0ue.lscmazcle 14 or hydrated iscxaznic 13 s trsted o aboat
dration of the hydrated isaxazale dervatives 13, Substimted ~ 0° € With two af three equivalents of chicrosutfonie acld to
trydoated lsoxezales 13 arc dissolved in an appropriate &y form fhc coresponding sulfory] chloride. In stop two, the
solvent such as tolncoe and then treatcd with a catalytic to sulfonyl chioride thus formed is treated with conceatrated
stolchiometrie amoust of concantrated suifuric acid to effect  anmnonia to provide the suifonamide derivative 17,

13 14

4%@@’

L1
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Synihstic Schome IX shows the three step procedare used
to mopm: Ailfonsmide astiioflammatory agents 17 from
thelr coeaponding mathyl sulfones 16. In stcp aus, =
WMMGM)dhwmmm
troated with an alkyiithinm or alkylmagnesium (Grigoard)
reagent at—78* C.. snch as n-propy] magnesinm bromide. In
siep two, the anion gemerated in step one is treated with an

, soch as tri-n-butylbomne at —-78° C. then

warmod o room tempesature and then heated to reflux. In 3

sizp three, an aqueocus salntion of hydraxylamine-o-sulfonic
acid is added to provide the comresponding sulfonamide
antiinflsmmatory agenis 17. This procedore is cssentially
that of Hoang et. al., Totrahedron Letters, 35, 7204 (1954)

=%

Synthetic Scheme X shows the three step procedure used
to prepare sulfonamide antiinflammstory egonts 17 from
their methylbuifinyl analogs 18. Mctirylsnlfi-
oyl decivatives 18 are avallahle from the comesponding
metiryithio compounds 15 by oxidation with ane equivalent
of an oxidizing agent such as MCPBA. In step cae. the

compounds 18 are treated with trifluarcacetic
anhydride to effect Pumunorer rearangement. In step two,
the aude Pummerer resmrangomest product dissolved in
acctic acid is treated with chloring gas to produce a sulfoayl
chiaride In siep three, the sulfomryl chioride Is converted to
the corresponding sulfonamide antilnfismmatory agents 17
by treatinest with conceatrated ammonis. This procedare
wu adapted fraom Kharash, J. Am. Chem. Soc, 73, 3240
(1951).

Pt

17

Synthetic Scheme XT shows the two step

4-pheayl i
- mamanﬂnndnhyld:kﬂbﬂdlm

mide (DMF) are sllowad to react st room

mmmwwummmm
100® C. Ths suffonyl chioride thus fonmed Is then treated
with an cxcess of concentrated ammonia to provide the

antlinfiammatory salfonamides 17.
Schane XII
N=—0O

¥

3) NHLLOH

A

Synihetic Scheme XII shows the three atep pna:lmc
used 0 prepare sulfonamide aotfinflammatory agests
from 4-phenyl isoxazoles 19. In step onme. the
19 are converted Into the

3 gifonic scld by trestment with sulfor tricxide pyridine

(pyridine) compiex st about 100° C. In siep two, the sulfonic
acid is converted into the chiaride by the action of
phospharas oxychloride and In step three the sulfonyl chio-
ride Is treated with excess coacentrated ammaonia to provide

the antlinflammatcory sulfonamides 20.

28
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Synthetic Scheme XIIT shows the three step procedure
wed o prepare 4,S-diphenylisoxaznla

antiinflammatory
agents 24 from 1,2-diphenylbutenones 21. In step one, the o,

1.2-diphanylketones 21 are coaverted to the corresponding
oxbmes 22 by treatmant with hydroxylamine in a manner
similar to that shown in Scheme IV. In step two, the oxime
22 in converted to the 4,5-diphenylisoxazale 23 in two steps.
The oxime 22 is reacted with potsasiom iodide and iodines s
the pressnce of base, such a¢ sodizm bicarbonate and heated
to form the halo {sferimedsie. Sodinm bisulfite iy added to
form the iscumole 23. The iscxazole 23 is converted to the
sulfonumnida by amy of ths procedures shown in Schemes
VI o XIL

The followiag examples contein detafled descriptions of

the methods of preparstion of compounds of Formalas I-IV.

These detalled deseriptions fall within the scope, and serve
to exemplify. the above describad General Synthotic Proce-
durcs which form pmt of the invention These detafled
descriptions are presented for llustrative porposes only and
aro not intended as & restriction on the scope of the inven-
tion. All parts sre by weight and temperstores aro in Degrees
centigrade unless otharwise indicated. All compounds
showed NMR spoctra conaistent with thelr assigned struc-
tores.

4-[S-Methyl-3-phenylisoxezol-4-y1]
benzenesalfonamide

Step 1. Prepasation of desaxybenzaln keto-axime.

Desoxybenzola (20.0 g, 0.102 mol) was dissclved in
twluens (200 miL). In a scparate 500 mL round-bottom flask
equipped with & magnetic stiring bar, hydroxylamine
hydrochloride (9.21 g, 0.132 mol) and potassiom hydroxide
(743 g. 0.132 mol) were suspended in absolute cthanol (50
ml) and stined vigarously at room temperstare for thirty
minntes. The solution was added In one
pxtion. and the yellow suspension was hald st reflux. using
a Dean-Sisrk trap o remove gescrated water, under a
nitrogen blanket for 16 hours. The suspension was cooled to

“mmaﬂpandhbmmmm
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system was extracted with cthyl acetate (2150 mL), thea

the combined organic solotion was washod with beine (200
ml), dded over magnesiom sulfste, and filkeved. The sal-
venis were ovaparsied under rednoed pressure to yield a
crude sold. The solld was fram hot cthanol/
water, flitrred and washed with waler to upon drying.
desoxybenzoin krto-oxime as white crystals (17.7 g, 82%):
mp 87°-50° C. Mass spectrum, MH-+=212. High resclution
ety lpmmm Calc'd. for C, H, ,NO: 211.0997, Found:

three-neck round-bottom flask equipped with a
thermameter. aitrogen gas inlet, rubbar septumn and provi-
glons for magpetic stirring. To this cold solution,
a-buatyllithinm (1.6N in hexanes, 44.4 mL) was sdded. via
syringe, over 35 minutes, such that the reaction

remained at or balow —10° C. The deep rod saintion was
stired at —10° C. for 1 hour, warmed o room teenpersture,

memmwmm
and cveapormicd under reduced pressure to spproaimately
one-half of its oxiginal volume. Crystals formed. The stirred
suspangion was cooled to O C. and hold for 30 minutes. The
cystals were filtered, washed with cald dichioromethane
and dried to yield 4-[5-methyl-3-pheay ¥l|
benzencsuifonemide (2.7 g, 30%): mp 135°-157° C
mmcmoom:)ans(d.mm.m1u
{m. 1H). 7.39 (s, 48 , 737 (4. J=3.39 Hz. 21), 5.70 (s, 2H),
246 (s, 3H Muss Spectrum, ME-+=315.

Proceeding an s like manner but replacing the anirydrides
with ather appropristely substituted anhydrides and esters,
the following compounds were prepared:
1a) 4-{5-ethyl-3-phenylisoxazol-4-yl]benzenesulfonantide:

mp 140°-141° C. *H NMR (CDCl,) & 7.93 (d, J=3.66, 2

H), 7.28-7.42 (m, 7 Hy, 481 (a. 2F), 203 (q, J=7.65 Hz,

2 H). 1M (t, =745, 3 H). Mass spectram, M'H 329,

Anal. Cale'd. for C,,H,N,0,8: C, G218; H, 491} N,

8.53; 8, 9.76. Found: C. 62.07; H. 4.88; N, 8.42; 3, 9.61.
1a) 4-[5-propyl-3-phenylisoxazol-4-yl]

benzenesulfooamide: mp 147°-148° C. "HNMR
3792 (4. In.45, 2 H), 7.28-7.44 (m, T H), 483 (s, 2 H),

4 %&)\\
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2.77 (¢. =725, 2 H), 1.71-1.85 (m, 2H), 0.98 (t, =745,
3 H). Anal. Calc’d. for C, B, N.O,S,: C, 63.14; H, 5.30;
N, 8.1%; S, 9.36. Found: C, 63.19; H, 532 N, 823, §,
9.44, Mass M'H 343.

1¢) 4-[3-lsopropyl-1-phenylisoxazol-4-yl]
benzeoesulfonarnide: mp 166°-168° C. *H NMR (CDCly)
57.93 (d.HMHz.ZH).‘I’.ﬂ-‘MO(m.TB).M(I 2
H), 3.“-3“.24%(;:.“1 H). 1.36 (d. J=6.58 Hx. 6 H). Mass

1d) 4-{5-butyl-3-phenyliscxazol-4-yl]benzencenlfonamide:
mp 129°-131° C. *H NMR (CDCl,) §7.93 (4, =846 Hz,
2H), 7.30-7.40 (m, TH), 4.81 (a, 2H). 2.79 (t, =1 AS5. 2H).
1.57-1.79 (m, 2H), 1.30-142 (m, 2H), 0.91 @, =725, 3
H). Anal. Calc'd. for CHooN,0,8,: C, 64.02; H, 5.66;
1::.6:'1.36: 8, 8.99. Found: C, 6322; H, 3.52; N, 7.51; 8.

le) 4-[5-iscbutyl- 3-phenylh oxazol-4-yl]
benzepemifonsmide: mp 159°-160° C. *H NMR (CDCl,)
57.93 (4. =846, 2 H), 7.28-742 (m, TH), 4.84 (s, 2H).
2.66 (d, =725 Hz. 2H). 2.08-2.22 (m. 1 H), 0.94 (d,
J=6.85 Hz, 6 H). High resolntion mass spectrum Calc’d.
for 20sS: 221.0841. Found: 221.0827. Anal
Calc’d. for C,, B N0, 8, C, 64.02; H, 5.66; N, 7.56; 8,
8.99. Found: C, 63.94; H, 5.65; N, 7.86; S, 8.90.

1f) 4-[5-cyclohexyl-3-phenylisoxazol-4-yl]
benzencsulfopamide: mp 191°-193° C. *H NMR (CDCly)
5 7.9¢ (4, J=8.46 Hz, 2 H), 7.27-741 (m, TH), 4.85 (s,
2H), 2.62-2.85 (m, 1H), 1.67-1.95 (m, 7 H), L22-1.38
(m. 3 H). Mass spectrum M*H 383. High rcsolution mass
spectmam Cale’d. for C, H,.N,0.S: 383.1429. Found:
3831452

1g) 4-[5- neopentYl <3-phenylisoxazol-4-yl]
benzesesuifonamide: "H NMR (CDCL,) §7.94 (4, JnB.46,
2!).7.5—739(&71[).4.32(-.2!!).2.11 (s.2H), 0.4
(s, 911). Mass spectrum M'H 37

1h) 4-[3-cyclohexylmsthyl-3 -phanylium:ol-‘-yl]
benzenesulfonamide: mp 151°-1%3° C. *H NMR (CDCly)
8793 (d, }=<8.46,2 H), 1’.29—7.43 (m, 7H). 482 (s, 2H),
2.67 (d. }=7.05 Bz. 2 H), 1.60-1.92 (m, 5 H), 0.85-1.30
{m, 6 H). Mxms spectram M'H Sﬂ

Hsoxazol-4-yl]

1i) 4-{s-(4-chlorophenyl)meth
bonzenesuifonpmide: 07"—1(!" C. "HNMR (CDC1,
and CDL,OD) § 7.91 (4, J=§ 46, 2 H), 7.26-742 (m. 9H),
7.14 (d, I=8.46 Hz, 2 H). 4.85 (8. 2 H). 4.10(s, 2 H). Mass
spectrum. M*'H=425. High resointion mass spectrum
Calc'd. for C,H CIN,0,8: 425.0727. Found: 425.0736.

1)) 4-{S-urifivorometbyl-3-phonylisonazol-4-yi]
benzenesulfonamide.

1k) 4-[S-difivorometbyl-3-phonylisoxazol-4-yl]
benzenesnifonamide: mp 172°-175° C. 'HNMR (CDCL,)
§ 7.97 (4, 846, 2 H). 730-7.50 (m, TH). 6.72 (L
=5257 Hz, 1 H) , 487 (s, 2H). F NMR (CHC1,)
—116A4S (d, J=53.02 Hr). Masms M'H 351

11) 4-[S-chloromethyl- 3-phenylhoxnol -4-yi]
beazenesulfonsmide: mp 131°-133° C. "H NMR (CDCl,)
d 7.98 (4. I=8.46, 2 H), 7.34-7.46 (m, 7H). 4.84 (s, 2H).
4.61 (s 2 H). Mam spectrum M'H 349. High resalation

mass spoctrun for C, H,,CIN0,S: 348.0333. Found:
348.0916.

1 L[S-mn'uiyl-s-ﬂnqﬂmml -4-yiJbenzesesulfonic
mn)dd. 260°-269° C. ‘H NMR, (CD,OD) 8 9.03 (s, >1

nm;.wu.mnz.mamcm.sm.
7.97 (d, ] =826 Hz, 2 H). Maxs spectrum M*H 316.
In) 4-[S-propyl-3-pheuylisoxazol-4-yllbenzenesulfonic
acid: *HNMR (CDCl, and CDy,D) 37.95-7.78 (m, 2 H),
7.10-7.40 (m, TH), 2.65-2.78 (m, 2 H), 1.65-L80 {m.
2H), 0.88-0.99 (m, 3H). Mass spectrum M'E 344,



3,633272

25
10) 4-[S-msthoxymethy!l-3-phenyllsoxazol-4-yl]
benzeacsifonamide: mp §2°-118° C. ‘H NMR (CDC1,)
5 7.9 (d, J=8.66 Bz, 2 H), 731-7.45 (m. 7 H), 4.81 (3,
2 H). 4.51 (s, 2 H), 348 (s, 3 H). Mass spectrum MTH
345. BRigh resolution mass spoctrum Cale’d. for
CH,aN.0,S: 344.0831. Found: 344.0807.
1p) 4-[S{3-hydroxypropyl)-3-pheaylisoxazol-4-y1]
benzenemifonamide: mp 88°-142° C. 'H NMR (CDQ,
and CD,0D) & 7.90 (d, }=8.66 He, 2 H), 7.26-7.42 (m.
TH). 3.66 (1, J=6.04 Hz. 2 H), 291 (1, =745 Hx, 2 H),
1.93-2.02 (m, 2H). Mam MYH 349, High reso-
lotion mass spectrum Cale'd. for C, H, N,O,S:
358.0987. Foumd: 158.0958.

CoH

[4-{4-{Aminosulfonyl)pheyl}-3-(3-fluoro-4-
methoxyphenyl)iscnazal-5-yl]propancic Acid

Step 1: Prepacation of 1-(3-fiuoro-4-methoxyphenyl)-2-
phenyl-cthan-1-one.

In a 500 mL., 3-oeck round-botiom fiask, equipped with &
pressire equalizing dropping funnel, thermomster, gas inlet
tube and provisions for magnetic stirring, a suspenston of
sluminom chlaride (94 g, 70.5 mmol) in a solation of
2-flucroanisole (6.6 L., 58.8 mmol) and mabydroms chio-
roform (200 mil) was coaled to 0° C, under & blanket of dry
nitrogen_ A salntion of phenylacetyl chloride (8.6 mL., 64.7
mmal) in anhydrons chioroform (50 mL) was added to the
vigorously stirred suspension over 20 minutes kneplng the
reaction <3* C. The yellowksh siution was
stizred at 0* C. for 1 hour, then ponred Into ice (200 ml) and
stired without temperstore control for 16 honrs. The lxyors
were scparaied, and the aqueous Ixyer was extracted with
dichioromsthane (2x100 mL). The combined organic solu-
ton was dried over magnesium suifate, filtered, and the
solveat was evaporsied under reduced pressura. The result-
fug solid was recrystaliized from balling hexane to yleld,
upon filirstion and drylng, 129 g (50%) of 1-(3-finoro-4
methoxyphentyl)-2-phenyl-ethan-1-one as white crystals: *H
NMR (CDC1,/300 MHx) 8 7.82-7.72 (m. 2H). 735-7.24
(m. SH), 698 (dd. J=8.46. 826 Hz, 1H), 422 (s, 2H). 3.94
(s 3H). *F NMR (CDC1,/282.2 M) ~134.875 (m).

Step 2: Preparation of 1-(3-fluoro-4-methoxyphenyl)-2-
phenyl-cthan-1-one axime.

Hydroxytamine hydrochindde (3.7 g, 53.2 mmol) and
potassium kydraxide (2.98 g. 53.2 mmol) were suspended In
sbealute ethanol (25 mi.) and vigorously stired In 2 250-mL
romnd-bottom flask equipped with a magnetic sthring bec
under & dry nitrogen blanket for 30 minutes. To this, &

of 1-(3-fluoro-4-methoxypheayl)-2-phenyl-
cthan-i-one from Step 1 (10.0 g. 40.9 mmal) in tolnenes (150
mL) was added in one portion. A Dean-Starck trap and refinx

condenser were added to the appartus, and the ydlow ©

was warmed to reflux. The solution was main-
tajned at refinx 16 hours, then the suspension was cooled 1o

26
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cthanol/water 1o yield, vpon fiktration sad

10.0 g (54%) of 1-(3-fincro-4-methoxyphenyl)-2
cthan-1-onc oxime as ivery-colored : 'H NMR
(CDC1,/300 MHz) §7.42 (dd, }=12.69, 2.01. 1H), 7.36-7.19
(m. GH), 6.89 (dd, F=8.66, 8.46 HZ, 1H). 4.16 (s, 2H), 3.98
(». 3B). **F NMR (CDC1,/282.2 MHz): 135.517 (m).

Step 3: [3-(3-fluoro-4-methoxyphenyl)-4-phenyl-
iscxanal-5-yilpropancic acid:

A dry, 250 mL 3-neck round-bottom fiask., equipped with
a thermomeder, magnstic sthring her, reflux condenser and
rubber septum was charged with 1-(3-fluoro-4-
methaxyphenyl)-2-phenyl-ethan-1-oue oxime from Seep 2
(2.00 g, 7.71 punol) apd anhydrous THF (80 mL) under a
nitrogen blanint. The solation was cooled to -20° C., and
n-butyllithinm ( 1.GN, 12.0 mL) was added, vis syringe, over
20 minutes, keeping the reaction temperatore <-10° C. The
decp red suspenzion was stiored at -20° C, for 1 bom,
warmed to room and stirred at room tempers-
ture for 1 hoor. Succinlc anhydrde (926 mg. 9.26 mmal)
was added in one portion. and the yellow reaction was
stirred for 16 honrs without tempersture contral. Solforic
acid (cope.. 2.1 ml) was added, and the reaction was
warmed to reflux. After 2 hour, the trown mixture was
coaled to room temperature, dilnted with water (100 mL),
and extracted with ether (2100 mL). The ethareal solotion
was oxiracted with dilote sodhum hydroxide (2x100 mL),
and the combined basic extracts were acidified (o pH<2 with
hydrochloric acld (conc.,). The acidic system was extracted
with other (2100 mL). This ethereal solution was evapo-
rated under reduced presyare to & residoe. The residus was
sppiied to a colmmnn of sllica gel (200 cc) and cluted (10%
neihanal in dichloramathane) to yiskd, upon concentration
of the sppropeiate fractions, a crode solid. The solid was

4 recrystallized from hot cthanal and 0.1N HCI to ylek, wpon
oxyphenyl)-4-

filtration and drying, [3-(3-fluaro-4-meth
ach] as ivory colored exystals

(367 mg. 14%) mp 120°-131° C. (dec). Mass Spectrom:
MB4=342. 'H NMR ( MHz) 3 739 (m, 3H),
7.22-1.12 (m, 4H), 6.87 (t, I=§.46 Hz, 1H), 1.88 (s,
3.09 (t. I=8.05 Hz, ZH), 2.80 (1, J=4.05 Hx, ZH).
NMR(CDC3,/2823 MHz): —135.466 (m).

Step 4: Preparstion of [4-[4-(aminosmilfonyl)pheayD]-3-
(3-incro-4-methoxyphenylisaxazol-5-yl jpropancic acd:

[3-G3-Fluoro-4-methoxyphonyT)-4 phenylisoxazol-5-y1)
propancic acld from Step 3 (250 mg, (.73 mmal) and
sulfuric acld (1 ml.) were dissolved in sbsolute ethanal (10
mL). The eolorless solution was warmed to reflux and held
for 16 houre. The sohution was cooled to room temperetare
and diluted with water (20 mL). The aquecus solntion was
extracted with ether (250 ml.), and tha comhined ethexeal
solution was washed with diluted sodiom hydroxide (5%,
2>30 ml) and brins (30 mL). The arganic salition was dried
over magnrsiom suifsts, filtered and under
reduced prossure to yield an oll The cil was cooled to 0° C,
and cold chlorosifenic acld (0° C., 12 mL) was addod. The
reaction was kept at ° C. under a mitrogen bilsaket for 2
hours, and was then carefilly poxed into ice. The ice was
extacted with dichloromethans (2>20 ml). then the argssic
extract wae added directly to a vigorously stimed, 0° C.
satinated NH,OH sojution (40 mL). The biphasic raction
wat vigoromsly stiored at 0° C. for 3 hours. The Isyers ware

)|
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separsted, and the aquecns layer was axtracied with dichlo-
romethane (30 ml). The combined organic salution was
dried over magneshom salfate, filleved and cvaposated undes
reduced presqure W yleld 2 crode foam. The fosm was
dissolved in dioxane (30 mL), aqueous sodinm brydroxide
(10%, 0.9 mL) was addod snd the salntion was heated to
reflux for 1 haor. The solution was cooled to room tempexa-
ture and diloted with water (20 mL). The aqueous solution
was extracicd with ethex (230 ml), then the combined
ethereal salation was extracted with dilnte sodivm bydrox-
ide (3%, 230 mL)- All of ths aqueous phascs were com-
bined apd acidified with Irydrochlodc achd (cone.) to pH<Z
The acidic aguecns phase was exiracted with ether (2230
mL). The final ether solution was dded over magnesium
sulfate. fikered and evaporated under reduced prossare to
yield a aude solid. The salld was recrystallized from
ethanci/0.1N HCI to yleld, apon filtration and drying, [4-
[4<(aminosuifonyl)pheayl]-3-0-fivoro-4-methexyphenyl)
isoxazol-5-yilpropancic acid as cream-colored crystals (182
mg, S9%): mp=159"-161° C. (dec). ‘H NMR (CD(1,/300
MH2) 5 7.91 (4. J=8.66 Hz, 2H), 7.34 (d, }=3.66 Hz, 7H),
7.14 (dd, J=11.88. 2.01 Hz), 7.02 (d. J=8.46 Hz), 6.87 (¢,
=846 Hz, 1H). 3.86 (s, 3H), 3.03 (1, 1=7.43 Hz, 2H), 2.74
(L J=7.45 Hz, 2H). '"F NMR (CDCly282.2 MHz):
-135.020 (m).

EXAMPLE 3

[4-[4-(Aminosaifonyl)phemyl]-3-phonylisoxazcl-5-
yllpropanoic Acd

Stsp 1. Prepamtion of [3.4-diphcnylisoxazol-5-yi}
propancic acid.

[3 4-Diphenylisoxazol-5-yllpropanale acid was prepared
In 45% yield from desoxybeazoln oxime (Bxample 1, Step
1) and succinic anhydride accarding to the procedure out-
lined {n Example 2, Step 3: mp 123°-125° C. (dec). Anal.
Calc'd for CygH,,NOy: C, 73.71; H, 5.15; N, 4.78. Founsk:
C. 73.78; 1L 5.18; N, 4.72.

Step 2. Preparation of othyl [4-[4-(aminosuifonyD)phe- 50
1)-S-phenylisoxaral-S-yilpropanoste:

A-nhﬂmdmw-s-ywﬂ
was treated with ethanol in the pressnce of s catalytie

mud’mmwmumnﬂudhyl

ester which was immedistcly trested with chiorosulfonic 33

acid followed by smmounis accarding to the procednre from
Exampie 2. Stop 4. The ande mifonamide was puxdfiad by
flash chwomatography ciuting with ethyl acetate/hexane
(10-50% cthyl acctate) to yicld, upon concentration of the

sppwopriste feactions, ativyl [4-{4-(aminosulfonyphenyl}-3- &

yllpropancste as llﬂ-l, sold (248 mg,
G60%): Man : MEH=40]1. 'H NMR (CDCly/300
MHz) §7.93 (d, }=8.46 Hz, ZH); 7.41~7.30 (m, TH). 4.84 (s.
ZH). 4.14 (q. J=7.04 Hz, 2H). 3.12 (1, J=7.45 Hz, 2H). 2.81

(t. J=7.45 Hx, 2H), 125 (¢, J=7.04 Hz, 3H). This materisl &

was used dirsctiy in the next step without further porifics-
tion.

4
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Step 3. Prepanation of [4-[4-(aminosalfonyl)phenyi]-3-
phonylisoxszol-5-yl/propancic acd.

Bihyl [4-{4-(aminosulfouyl)phemyl]-3-phenylisoxazal-5-
from Step 2 (198 mg, 0495 mmol) and

aquoous sodium hydroxide (10%, 0.30 mL) were dissolved
in dioxane (1S ml). The solution was heated to refinx and
held for 16 hours. Upon cooling to room tempersture, water
(20 mL) was added, and the sclution was extracted with
ciber (230 mi). The combined othereal solution was
extracted with dilnte sodium kydroxide (5%, 230 mL). Al
of the aqueous phases were combined and acidified with
acid (conc.) to pH<2, The acidic aquecus phase

was extracted with ether (<30 mL). The fisal ether salution
magpesiom sulfte, filtered and evaporated

yield [4-{4-(aminosnlforyl)pheayl)-3-phenylisoxazal-5-yi
propancic acid ss s white crystalline solid (133 mg, 73%):
mp 207 C. Mass spectrum: ME+=373. Aaal. Cale'd. for
C1oH,N,0,8: C, 58.05; H, 4.33; N, 7.52; S. §.61. Found:
. 57.87; H, 435: N, 7.49; 8. 854,

EXAMPLE 4

0

B0

4-[3-(3-Fluom-4-methoxyphenyl)-S-methyllsoxazol-
4-y1lbenzenssulfonamide

Stop 1: Preparmtion of 3-{3-flncxo-4-methoxyphenyl]-S-
methyl-4-phenmylisaxarale.

A dry, 250 mL 3-neck round-bottom flask, equipped with
a thexmometer, sgnetic stiring bar, reflux condenser and
rubber septum was charged with 1-(3-fluoro-4-
methoxyphenyl)-2-phenyl-cthan-1-one oxime (from
Exampie 2, Siep 2) (2.50 g, 9.54 mmal) and anhydrous THF
(100 mL) under a alirogen blanket The salaotion was cocled
to =20° C., and n-butyliithiom (16N, 15.0 mL) was added.
via syringe. over 20 minntes, keeping the reaction tempers-
ture <~10* C. Tho docp red suspension was stimed st —20"
C. far 1 hour. warmed to room temperaturs, and stired %t
room for 1 hour. Acetic anhydride (1.1 mL., 11.6
mmol) was added in ose portion, and the yellow reaction
was stirred for 2 hours without tempershure coptrol. The
reaction was poured into agueous acld (IN.
100 mL) snil extoucted with ethy] acetate (2100 mL). The
combined crganic solution was washed once each with
aqueons hydrochiaric acid (1N, 100 mi.) and beine (100
mL), dried over magnesium sulfate, filterod and eveporated
nnder reduced pressure o yleld
applied to a columa of silica gel (250 mi) and cloted with
cthyl acctate/hexane (10-40% cthyl acetate) to yicld, upon
concentration of the sppropriate fractions, 986 mg of 3-3-
finoro-4-methaxyphenyl)-4-rydrido- -

S-hydraxy-4-phenyl-5
methyHsoxaznle, This intermediste was dissalved {n tetrahy-
drofuran {40 mL} Sulfuric acid (conc.. 0.9 mL) was added,
and the reacticn was wanned to refiox. Afier ono hour, the

1/



: ME4=284. Anal Calc’d for
CyyH, NO.F: C, 72.07; H, 4.98; N, 4.94. Found: C, 72.13;
H.498; N, 4.92.
Step 2: of [3-(3-fluaro-4- 5-
Hw_-:,!fn mM)—
Chiorosulfosic acld (8 mL) was cnnlad 0 0° C 3-(3-
Flooro-4-mothoxyp hengl)-s-methyl-hphmyllmh
from Siep 1 (375 mg, 1.32 munol) was sdded in one portion.

llsoxnznl-4- a8 {vary colared
caystals (275 mg. 55%): mp 175° C. (dec). Mous Spectrum;:
MH+=363. Anal Cale'd for C,H, /NJOFS: C, 5647; H,
t:‘:, N, 7.73; 8, 8.85. Found: C, 56.47; H, 4.19; N. 7.66; 3.

*C. '\HNMR
197 (iﬁﬂ.HAGH:).?JS—T.!G(n,ﬂD.M(IJH)-
Blamental matysls Cakc'd. for C, H, N.0.SQx: C, 55.1;
H. 3.76; N, 8.8. Found: C, 55.12; H, 3.78; N, 8.03.

4b) 4-[3-(4-fluorophenyl)-5-methyl-isoxazol-4-yl]

benzenesulfonamide: mp 152°-158° C. *H NMR (CDCL,)

248 (s. 3H), 434 (u, 2H). 7.04 (¢, 1H. }=4.6 H1),

733-740 (m. 4H), 7.94 (4, 7H, }=8.4). High rescintion

mass spectrum Cale'd for CogH,FN,0,8: 333.0709.
Fonnd: 333.0704.

4c) 4-13-(3- methyl-dsconzol-4-y1]

mp 146°-150" C. "H NMR (CDCly)

benzenesulfonamide:

224 (s, 3H). (248 (s, IH). 4.97 (be. 2H), 6.93 (t, 1H,

J=9.1 Hz), 7.04 (m. 1H). 7.26~7.37 (m. 3H). 7.94 (d. ZH,
spectrum

compoupds were prepared:
4a) 4-[3-(l-chlorophenyl)-s-mothyl-llmzol-d—yl]
benzenesulfonamide: mp 162 (CDQ,)

Calc'd. for C,H,PN,0,8: C. 58.95; K. 437 N, 8.03.
Found: C. 58.09; H A47; N, 8.0,

4d) 4-[3-(3-aminosuiforyl-4-methoxyphenyl)-S-mettryl-
isoxaxal

-4-yIjbenzenssifonamida.
4c) 4-[3-(3~chloro-4-mettryiphamyl)-5-methyl-iscxazal-4-
yilbenzenesnifonamide: mp 120°-122° C. *H NMR
(CD,0OD) 2.30 (s, 3H), 248 (s, 3H) 4.84 (bs. 2H), 7.11 (m,
1H), 7.33-7.40 (m. 4H). 7.92 (d, 2H, J=8.4). High reso-
specttum Calc’d for C,,H,,FN;O,58:

L]
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4f) 4-[S-methyl-3-(3-pyridyl)isoxazol-4-yl]
benzenesulfonzmide: mp 110°-115" C. (dec). *H NMR
(CDCly) 8.57 (br &, 1H), 847 (s, 1H). 748, 7.24 (AB
quartet, 4H), 7.51-7.41 (m, 2H), 243 {s, IJH). Mass
M*H 316
4g) 4-[5-methyl-3-(4-pyridyl)-isoxazol-4-yl)}
benzepesuifonamidec mp 108°-110° C. (dec). 'H NMR
(CDQ,) 8351 (d. 2H, J=6.0 Hz). 7.9 (d, 2H, =846 Hz),
730-126 (m. 4H). 6.11 (s, 2H), 244 (s, IH). Mass
spectrum M*H 316. Anal. Calc’d. for
CyoH,3N,0,S0,H,0: C. 54.05; H. 4.54; N, 12.62
Found: C, 53.65; H, 4.08; N, 1242
4h) 4-[3- (3-ﬂumphenyl)-s-netl:yl-lnon:ol—d»-yl]
benzeaesulfonamide: mp 130°-136° C. (dec). *H NMR
(CDCl,) 795 (d, 2H, I=8.5 Hz). 7.33 (d, 2H), 733-7.11
(m, 4H), 2.50 (s, H). Mam spoctrum M'H 333. Asal
Calc’d. for C,H, N,O,SF: C, 57.82; K. 3.94; N, 843,
Fouad: C, 57.42; H. 4.57; N, 730.

EXAMPLE $
)|
\
o
BC, h
o” %o
S-Methyl-4-{4-(methylroifoayDphenyl]-3-
phenyliscxazole

Step 1. Propamtion of 1-phenyl-2-{4-(methylthio)phen-
yijothan-1-one.

This krtons was prepared from the Friedel Crafts acyls-
tion of benzene with 4-methyithiophenylacety] chlarkde in
of alyminum chioride: *H NMR 00
MHz2) §7.92 (d. }=8.66 Hz, 2H), 7.32-7.22 (m, 7H), 424 (s,
2H). 2.51 (s. 3H).

Step 2. Preparation of 1-phenyt-2-{4-(methyithio)phen-
yi]-cthan-1-one oxime.

‘S This oxime was prepared from 1-phenyl-2-[4-

(methylthio)pheayl}-othan-1-onc (Step 1) and hyllrm-
lsmine in 80% yicld by the method outlined in

Step LIt 'ﬂM(@GﬁWIﬂ:}BTﬂ(ﬂ.HﬁE&

20 2H). 7.32-7.17 (m, TH). 4.19 (s, ZH), 236 (s, 3H).

Step 3. Preparstion of S-moftiryl-4-[4-(methylthio)phen-

y11-3-phenyliscxazale:
5-Methyl-4-[4-(meothylthio)phenyl]-3-phenylisoxazole

was prepared in 48% yield from the reaction of 1-phemyl-

18 HWMI]MI—GB qxime (Step 2) and

acetic anhydride to the procodure outlined in
Example 4, Step 1: Mass : MB+=282. High reso-
lution mess spectrum Cale’d. for CH,,NOS: 281.0874,
Found: 281.087S. Anal Caic'd far C,,H,,NOS: C, 72.57;

so H.537;N.4.98; S, 1L.39. Found: C, 72.56; H, 5.41; N. 5.00;

5. 11.34.
Step 4. Propanation of S-methyl4-{4-{methylsulfcnyd)
-3-phexrylisoxazols:

phexyl]
S-Methyl-4-[ )phenyl}-3-phenylisoxarole

4-(methylthic
363.0570. Found: 363,0584. Elemexinl analynls. Calc’d &5 from Step 3 (100 mg, 0.355 mmol) was dismolved in metha-
for CpH,,CIN,0,S: C, 56.28; H, 4.17; N, 7.7L Found:  nol (20 mL)- Oxone® (0.765 g, 1-24 mmal) and water (2

C. 56.02; H. 43§; N, 7.54.

mL) weare added, and the smpenalon was sthred st room

Pl
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tempezatixe for 2 hours. Water was added (30 ml) and the
resplting saspension was cooled to 0* C. and held for 30
miantes whereupon the product crystallized. The product
was isolated by fitration, washed with water and dried to
yleld 5-mothyl-4-[4-(methylsulfonyl)phenyl]-3-
ﬁmmmmxmpﬂ'-ﬁ'c.m&:w

MLi+=320. Bigh resohstion mass spectrum Cylc’d for
C“E,,NO,S 313.077. Found: 313.078

13-13-Fluoro-4-

[4-
S-Wlacetic Acid

1. Preparstion of 1-(3-flooro-4-methaxypheayl)-2-
[Hﬂhylﬂo]inyl]—dhn—l-om.

the
MHz) § 7.80-7.70 (m, 2H), 7.24-7.13 (m. 4H). 6.98 (1,
=826 Hz). 4.17 (s, 2H), 3.95 (a, IH). 246 (5, IH).
NMR (CDCL,/282.2 MEz): —134.004 (m).
Step 2. Prepamtion of 1-(3-fluoro-4-methoxyphesyl)-2-
(4-{methylthio)phenyl}-ethan-1-cne oxime.
1-(3-Fluoro-4-methoxypheayl)-2-{4-(methylthio)phen-
yll-cthan-1-on¢ oxime was prepared in yield by treatment of
1{3-num+mmuyphml)-1-{4-(mﬂhym}ﬂunyll-
cthan-1-one from Step 1 with hydroxylamise: ‘H
{CDC1,/300 MHz) 8 740 (dd, J=12.69, 2.22 Hz, 11!).7.30
{d, J=8.66 Hz, 1H), 7.18-7.12 (m, 4H), 6.88 (dd, J=8.65,
8.46 Hz, 1H), 4.10 (s, ZH), 3.87 (s, 3H). 243 (s, IH).
Step 3. Preparation of 3-(3-fluoyo-4-methoxypheayl)-5-
methyl -4-|4-(metiryithio)phenyllisoxascle:
3-(3-Pluoro-4-methoxyphenyl)-5-methyl-4-[4-
(methylthio)phenyllisoxazole was in 30% yield
from 1-(3-fluaro-4-methoxyphenyl)-2-|4-(methylthio)
phenyl]-cthan-1-one oxime from Step 2 amd acetic anhy-
dride by the procadure described [p Bxample 4, Step 1 and

used directly in the next step.
Step 4, Preparation of [3-3-finoro-4-methoxyphenyl]-4-
[4-(methrylsuifonyDphoryl Heoxazol-S-yijacetic acid.

3-(3-Fluoro-4-mothoxyphenyl)-5-methyl-4-{4-
(mothylthio)phenyllisoxazale (326 mg. 0.99 mmol) was
charged to an oven-dried 100 mlL 3-neck round-bottom fiask
equipped with a thermometer, nitrogen inlet. rubber septum
and a magnetic stiving ber. Anhydrous THF (35 mL) was
sdded, and the solntion was coaled to —78° C. under a dry
nitrogen hlaniet To this solution, n-butyllithinm (1.&GY [n
hesane; 0.74 mi) was added, via syringe over approxi-
mutely 3 minutes, keeping the reaction <715
C.'The doep red suspension was stirred st ~78° C. for 1 hour.
Simaitaneously, sphydrous tetrabydeofiwan (80 ml) was
coaled %0 =78° C. in an oven-dded 250 ml. rooad-bottom
flask. This solvent was sxburated with carbon dloxide gas.
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Tho red reaction sciution was quenched inio the carbon
dioxide-ssturated THE, The yellow reaction was wamed to
roam tempershite over 2 houts, then diluted with water (50
mL) and ether (80 mlL). The sclution was exiracted with
agueons sodjimn kydroxide (5%, 250 ml.). and the com-
bincd aqueons solntion was acidified to pH<2 with aqueous
krydrochloric acid (vonc.). The acidic sohmion was extracted
with dichloromethane (250 mL). The cambined

solid was digsolved in methanol (20 ml) in a 100 mL
round-bottom flmk equipped with a magnetic stiming bar
and a niirogen gas inlet. Oxone® (.13 g. 3.47 mmal) and
water (3 mL) were added., the suspetsion was stired at room
temperature for 2 hours, warmed to reflux and held for an
additional 2 hours. Upon cooling to room temperstare, water
(35 ml) and squeons hydrochloric acid (6N, 1 ml) were
added. The resulting suspension was coolad to 0° C., held
for 30 minutes, fitierad and washed with cold water to yicld,
gpon drying. [3-(3-fluaro-4-methoxyphonyl)-4-[4-
(methylsulfonyl)phenyljisoxazol-5-yljacctic acid as white
crystals (173 mg. 43%): mp §9° C. Mass spectrum: MEH=
406. Anal. Cale’d. for C H, :C. 56.29; H,3.96; N,
3.46; 8.791. Fomd: C, 3622; H, 4.00; N, 3.44; §, 7.85.

HXAMPLE 7
Mo

me
o* %o

3-(3-Chloro-4-methaxyphonayl)-5-methyl-4-[4-
methylsnifornyiphenyl jisoxazole

Step 1. Preparation of 3-Chloro-4-methoxyacetophenona.

A 3 L round bottomed flssk oquipped with mechanicsl
stirver, reflux condenser, constant preseure addition funne]
and nitrogen inler was charged with anhydrovs shumiotm
chlordde (281 g. 2.104 mal) and 1 L of ethanol-free chioro-
form. The solution was maintainad st 0° C. with an ics bath
whtls a solution of acctyl chiodde (162 g, 228 mol) tn 300
mL of chioraform was addod from the addition funnel over
45 minutes. To this solution was added 2-chlorvanisalr (250
B 1.7 mol) in 250 mlL of chioroform over 1 hour The
solation was stisred at roam temperature for 16 hours and the
coaieats of the flaak were poured into a mixtare of ico and
water. The phases were separuted and the aqueous phase
extracted with dichloromethane and combined with the
original arganic phaso, dried over anhydrous MgS50,, fil-
tered and concentrated in vacuo to afford a solid that was
cryatallired from dichioromethane/hexane to give 3-chioro-
4-methaxyscetophonone (246 g. 76%) that was wsed directly
in the next step without further purification.
rzmdmmmmm

Amixture of 3-chloro-4- from Step
1 (10.0 g, 54.2 mmol) and boroe triflucride ethorate complex
(26.6 mL., 0216 mnl) in 20 mL of methanol was added to a
susponsion of lead tetrascetate (24 g. 54.2 nunol) in 50 ml
of toluene. The mixtore was sthrod &t room tempersture for

3¢
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3 M
16 hours, trexted with 50 ml. of water and poared into 8 from 1-(3-chloro-4-methoxyphenyl)-2-[4-(methyithio)
scparatory funnel. The phases were sepemated and the aque-  phenyl}-othan-1-one oxime from Step 5 and acetic anhy-
ous phaso washed with tolnene. Thoe toluenc solotion was  dride by the method described in Example 4, Step 1 and then
dedod over anhydrous MgSO,, filtered and concentrated in~ axidized o

dissolved in 40 mL of acotic anhydride and heated to refiox
for 3 hours. The: solution was cocled to 110° C. and treated
cautiously with 70 mL of waler and cogled to room
tomparature, wherenpon crystals of 2-(3-chioro-4-
methoxypbenyl)-3-{; ackd
formed that were {solated by filtration and air defed to afford
5.68 g (75%) of pixe compaound which was used directly in
he bext step.

Step 4. Prepanation of 1-(3-chloro-4-methaxypheayl)-2-
[4~({methylthio)pharyl]-ethan-1-one.

A salntion of 1-(3-chloro-4 methoxyphenyl)-3-[4-
(methyithio)phenyljpropencie acld from Step 3 (5.00 g, 14.9
mmol) and tristiylemine (2.20 g, 15.7 mmal) jn 50 mi of
toluens was cooled to (f C. and treated with
pharyl azide (320 g. 14.9 mmal) via syduge. The sciution
was maintained at 0° C. for 30 mimutes and then diluted with
waier. The phases were sopimated and the aqueous phase
washod with ether. The ariginal toluane solution was com-
bined with the ethereal exiract, &led over snhydrous
MgS0,, filtered and concostraied 1o remove the cther. The
rexdining toloene solution was hested to 113° C for 90
minutos, treated with text-bosyl alcobol (1.50 g, 164 mmol)
ond mainteined af this iemperature for an sdditional 30
mirartes, The solution was coaled to 90* C., treated with 1.4
mL of concentrated HQl and cooled 10 room temperature.
Tho sclution was washed with satursted aqueoas NaHCDO.,
sad with brine and dred over ashydrans MgSO,,, filtered
snd conceatrsted to give 1-(3-chloro-4-methrorypherryl)-2-
[4-(methyithio)phenyl}-cthan-1-one as a solid that was wsed
directly in the next step: *H NMR {CDCL/300 MHz) § 7.90
{d =8.66 Hz, 2H). 7.29-724 (m, 3H), 7.11 {&d, J=8.46.
2.21 Hz, 1H), 6.88 (d. J=8.46 Hz. 1H), 4.19 (3. 2H), 2.86 (s,
3H). 255 (s. 3H).

methoxypheoyl)-2-{4-{metirylthio)phen-
yi}-cthan-1-one oxime was prepared [n 41% yjeld from the
reaction of 1-(3 2-{4-({mothyihic)
phenyl]-ethan-1-ons from Step 4 with hydroxylamine by the
methnd outtined in Fxample 1. Step 1: 'HNMR

43

MHz) B 7.69 (4, ]=2.22 Hx, 1H), 7.47 (dd, J=8.66, 2.22 Hz. ©

1H), 7.21-7.16 (m, 4H). 6.6 (d. J=8.66 Hz. 1H), 4.11 (s,
2H), 3.89 (s, 3H), 244 (s, 3H).

. Step 6. Prepanation of 3-(3-chloro-4-methoxyphomyl)-4-
[4-socthylsulfonyiphenyl]-5-methyliscuazole

3-(3-Chloro-4-methoxyphenyl)-5-methyl-4-[4-
(metiylthio)pbenyllisoxazole was prepared it 26% yleld

3-(-chloro-4 methoxyphenyl)-5-methyl-4-[4-
methylsifonylphenyllisoxazole with Oxone® by the
method described in Bxampie 3, Step 4: Mass spectrum:
MLH=384. High resolution mass spectrtum Calc’d For
C1oH,,CING,S: 378.0367. Found: 378.0573.

EXAMPLE 8-
X
\
o
L L CON
o %o
4-{4-(McthylsulforyDpheayi}-3-phenyf)isozazol-5-
yilacetic Acld
Step 1. Preparation of [4-{4-(methylthic)phenyl}-3-
pheaylisoxazal-S-yljacctie acld.
[4-{4-(Mcthrylthio)phauy]]-3-phenylisoxazol-5-yl]acctic
acld was prepared in 35% yiold by carboxylation of 4-[4-
{methylthic)pheayl]-S-methyl-3

~pbemylisaxayole (Bxample

3, Step 3] acconding to the procedure dotailod in Exampie 6.
Step 4; Mass specrum: MHE{=326. High resolntion mass
spectum Calc’d. for C, H,,NO,8: 325.0773. Fousd:
328.0776.

Step 2. Prepacation Of [4-[4-(methylsulfonyl)phenyl])-3-
phenylisoxazal-5-yijacetic acld.

[4-[4-{Metirylsulforyl)phenyl]-3-phenyl isoxazol-5-yl]
acctic acld was prepared In 80% yield from [4-[4-
(methyithio)phenyl]-3-phenylisoxazol-S-yljacetic acld
{Siep 1) by axidstion with Oxone® scconiing © the proce-
dure detalled in Bxampis 3, Stop 4: Mass spectrom: MH-e=
326. High resolution mass specttum Calc*d. For
C,al1sN0LS: 358.0745. Found: 358.0765.

BXAMPLE 9

[4-[4-(Aminosulfonyl)phenyl]-3-phenylisaxazol-5-
yilacetlc Ackd

Step 1. Prepamution of 3 4-diphexyl-5-methyllsoxazole.
A solotion of desaxybenzoin keto-oxime (Bxample 1,
Step 1) (6.00 g. 28.40 mmal) in anbydrous tetrahydrofaran
{80 mL) was cooled to —20° C in an oven-deied 250 mL
throo-zeck ronnd-bottom flask equipped with a
sions for magnetic stirring. To this cold solution,
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p-butyflithinm (1.6N in hexanes, 44.4 mL) was added, via
syringe, over 35 minutes, such thet the reaction fempersture
remalned at or below —=10° C. Ths deep red salntion was
stired at —10° C. for 1 hour, warmed to roam tempersiure,
then stirred st room for an addbiossl hour
Acctic aphydside (32 mi., 34.1 mmol) was added in one
pation, and the resuliing suspension was stimed without
temperzture contral for 2 hours. Water (100 mL) was added,
and the solution was poured into IN HC1 (100 ml.) and
extracted with ethyl acetate (2200 mlL). The comhined
organic solution was washed with HCI (1IN HCl, 100 mL)
and beine (100 ml), dried over anhydrous MgSO, and
filtered. The resulting sodution was concentrated {o vacno
yield a crude oll. Tha ofl was applied to a coburm of silica
gel and cluted with cthyl acctate/haxsne (10-50% ethyl
acetate) to yield, upon conconiration of the sppropriate

with refux condenser was charged with 3A-diphenyl-4-
hydrido-5-hydroxy-3-methylisoxazole (5.00 g. 19.74
mmnol), 300 mg of concentmated H.SO, and 30 mL of
toluenc. The solution was heated to reflux for 1 hour. poured
Into & sepamiory fimnal and washed with water. The tolucne
solution was d&rled over anhydrous Mp50,, filtered, and
concenirated in vacuo and the residne used divectly in the
next siop withoat farther purification.

Idil_q:znwﬁondad-ww}ym
Dacetic acld was propared In

Galc'd. for CppH NOy: 280.0894.
Found: 280.0897. Asal Cale'd. fox C,,H,,NOy: C. 73.11;
H. 4.69; N, 5.01. Fonnd: C, 72.91; HL 4.73; N, 497.

Step 3. Proparstion of (4-{4-(sminosulfony{)phenyil-3-
pheayliscxazol-5-yi]acetic acd:

[4-14-( Aminosulfonyl)phenyi]-3-phenylisoxazol-5-yi]
scetic acld was prepared chlorosutfonation

2, Stcp 4: mp 61° C. Mam spectrum: MH =059,
HXAMPLE 10

4-{5-Hydroxymathyl-3-phenyiscaazol-4-y1)
banzenesulfonamide

4-[5-Mecthyl-3-phenyl-4-yljbenzenesulfonamide
(Exampie 1) (20.965 g, 66.69 mmal) and THF (1.4 L) were
cooled to ~78° C. (dry-ice/acetons bath) and s premeamyed
volume of n-Ball (167 ml., 266.76 mmol) in a 250 mL
round bottomed flazk was added via cannuls cavsing the
reaction solution o becoms bright red. After 15 minntes the
dry ice/scetons: bath was repiaced with a NeCl/ice/water
bath and the reaction warmed o —5° C. over 15 minutes and

15
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was maintained st —5° C. for 30 more misutea. Tha NaCl/
ice/H,O bath was replaced with a dry ice/acetone bath and
the reaction chilled 0 =71° C. Oxygen was added via two 14
gange nocdies {(ca. 4 ps) and a similer cotlet

causing
become a bright yellow and the reaction temperature to
rise to =50 C. The dry ice bath was removed and the
roaction was wanmed fo room tempersture. Brine (700 mL)
and 1N HC1 (134 mL) were added and stirrad for 15 mingtes,
Ethyl acetste (700 ml) was added and the layers were

C.) yiclding the desired product as & very fine cystalline
yellow product (7.89 g, 36%): mp 188°-189° C. '"H NMR
(DMSBO0 dp 37.81 {d, }=8.26 Hz, 2 H), 7.26-7.35 (m, 9 H),
5.77 (t, J=4.84, 1 H), 4.54 (d, J=4.84, 2 H). Anal. Calc’d. for
C,eH . JN,0,8,:C. 58.17; H. 427; N, $.44. Found: C, 58.22;
H, 431; N. $.50. Mass spectrun: M+-H: 331,

EXAMPLE 11

[4-[4-(Aminosulfonylphemyl]-3-phenylisoxazol-5-
yllemrbaxylic Acld

To a solution of 4-[S-hydroxymethyl-3-phenyl-4-yi]
benzenesulfonamide (Example 10) (0.64 g, 1.94 mmo]) in
scotone st <78° C. (dry ice-acetons bath) was added care-
fully Jones resgent (0.7 ml of 2.44M GO, In aqueous
H,SO, sohition). The reaction was warmed to ° C. and an
additional 0.7 mL (244M GO, in aqueons H,SO, solntion)
was added. The reaction was warmed to roam temporature
and sthred overnight Iscpropanal (2 mL) was added and
was stired for 2 hour. The reaction was dilnted with ethyl
acciate, washed with H,0, dried over anhydrous MgSO,.
fiitered thnough Celite® and concentrated in vacuo yielding

the desired product (0.075 g, 11%) as 2 tan solid: mp 300°
C. 'H NMR (DMSO dp § 7.70 (4, J=8.46 Hz, 2H).
7.08-7.50 (m. 9H).

4/%\\)?‘
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EXAMPLE 12 EXAMPLE 13
SO
N ~o 5
omn

H;N\ 10

o % o, #—

H benzencsulfonamide 4-[3-Methyl 5-phanyl-4-isoxazolyl]
15
Step 1. Preparxtion of 3 benzencsulfionamide

To a stirred solution of the in oxime (50.59 g.
239 mmal) in ashydrons THF (1 L) in a 2000 ml. 2-seck
roumd bottoened flask fitted with under nitrogen
m,mmm-va'c.(tyumw
was added n-Buli (373 mL of 1.6M in hexanes, 599 mmal)
ﬂlmhmﬁdmmmﬂmn—n'
C.. the dry icefacetone bath was replaced with & NaClfiee/
H,0 and the reaction way warmed to (" C. over 1 boar The
Ni hﬁm:qﬂlﬂwulaymm
Whan =78* C. was reached, the reaction solntion
mdu:edmmmdnbll-l.&lmummm
Mmdwwhmumm
mixture was let stand overnight at roam tempersture. The
clear, straw colored solotion was transferved to 1 3 L roumd
bottomed flask, and 700 mIL of IN HC) was added. The
reaction was heated to refiux for 1 hoor and coaled to room.
emperature, The resction was diluted with beine (500 mL)
and the lsyers were separated in a separatory fopnel. The
aquecus lxyer was extracied with dichlormomethane/etivyl
acctate (2/1) (400 mL). Tho crganic layors were combined
and washed with beine (200 ml), dried over anhydrous
MgS0,. filkered apd concentrated yinkding a brown solld.
The solid was re-dissclved in wann THF and hexanes were
afdded yidding a flufly off-white crystalline solid (304 g.
54%). A second crop was obtained (1266 g, 22 %) mp
162°-163° C. (dec.). This materia]l was sultable for use
without further purification.

Step 2. Propamation of 4-|S-hydroxy-3-phenyl-4-yl]
benreacyulfonamide.

3 A-Diphenyliscxazolip-S-ome fram sep 1 (13.6 g, 65.75
mmal) was added carefully to C1SO,H (160 mL) in a 250
mL roond bottomed flask chilled in 4 NaClice bath. Aftex 2
hours, the cude reaction mixture was caxefully poured over
ice, yiclding the crode sulfonyl chlaride as a precipitate
which was coliected by vacoum filtration. The salid was
dissolved In dichloromethane yielding two phases which
were separaied, and the arganic phase driad over anhydrons
MgS0,. This clear pale yellow sohution was slowly added to
a chilled (0" C) sstursted solotion of NH,, in dichlo-
romethane. The resulting suspension was dlluted with
CH,OH and was washed with KHSO,, (0.25M aq saln.). The
oxganic layer was dried over anhydrous MgSO,. filtared and
concentrated in vacuo ylelding a tan salid which was col-
lscted by vacuum filtration. This solld was dissclved In a
minimom of IN NeOH solution, filtered. and washed with
dichloromethanc. The lsyaxr was acidified with
coacentrated HC and off-white solid (3.70 g. 18%):
mp 207 C. {doc.). *H NMR (D,0 with NaOD} 5 7.48 (d,
I=3.46 Hz. 2 H). 7.38-7.20 (m, 5 H), 7.14, (d. }=8.26, 2 H).
The methanalic/aqueons
cvaporation yisided additional desived product as a tan salid
(894 g, 43%).

43

KHSO, wush phase, npon partisl &5

Step 1. Preparstion of 1.2-diphenyl-1-butene-3-gne
oxime.

A molution of 1,2-diphenyl-1-butene-3-one (1S g, 7
mmol) in EtOH (15 ml) and was added to a solution of
hydroxylamine hydrochloride (500 mg. 7 mmol) and
el for Do s which e hn ayar chrvanatographty
s
indicated the resction wes Incomplete. Additional
(300 mg, 7 mmol) was sdded mnd
hesting at reflux was contioned overnight. The reaction was
cooled, poured into water (100 ml) and extrected with etiryl
acetaie. The combined orgapic layers were driod owver
sodiom soifate, filtered and the filivate concentmted in
vacno. The crude metacial was' on allica
plnduSidqlmhﬂ:nnuhdummm
450 mg (30%) of the desired axime as a
m.p.lSl-ul'AuLQch.hCuH,,NOC.lo.ﬂ H,
637; N, 5.90, Found: C, 80.79; H. 6.25; N, 6.09.
Sicp 2. Prepamation of 3 4-diphenyi-5-methylisoxarnie
To a solntion of oxime from Step 1 (450 mg, 1.9 mmal)
lulndhmHmbM(ﬂm..11mmd)hunlmlm-
foraa (6 mi) and water (6 mi) in a vessel wrapped In
alomimm foll was added o solution of potassiom lodide (1.1
8, 6.6 mmol) and iodine (325 mg, 2 mol) in water (4 ml). The
reaction was heated to yeflux for 7 hoors and stitred at room

E

Isalsted after filiration and concentration of the flate

on sllica gel uning tolnenc & the clnant
mﬂﬂm(ﬂi)dhhmﬂeumdl'hﬂl
crystallized on mp 92°-94° C. Anal Calc'd for
C,H,;sNO: C, 3131: H, 5.51 N. 59S5. Found: C, 8131, H.
5.71; N, 6.18.

Step 3. Preparation of 4-[3-methyl-5-phenyl-4-
Lscxazolyljbenzonesulfonamidea.

A scintion of the iscxazale from step 1 (250 mg. L1
mmol) in chioromifonic acid (1 mi) was stimred ot 0° for 3
hours. The reaction 'was cautionsly added to concentrated
smmoninm hydroxide (6 ml) in the cald (0° C.) The
reguliant reaction mixiure was stimred at ° for 1 hoor. The
reaction was caotiously diluted with water and extracted
with cthyl scetate.. The comhined organic layers were deied
over sodinm milfate, flltered, and the filirate concentrated in
vacuo to give the cruds prodoct. This material was clro-

on silica gol using 25% ctiryl acttaic iu tolnene
a8 the eluant to give
salld (110 mg, 40%): mp
C;H,NJ0,8: C, 61.13; H, 445; N, 8.91; 8, 10.20. Found:
C, 60.88; H, 4.561; N, 8.55; 5. 10.40.

¥
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BIOLOGICAL EVALUATION

Rat Carrageenan Foot Pad Edema Test

The foot edema st was performed with
matexials, reagents and casentially as descaibed
by Winter, et al, (Proc. Soc. Exp. Blol. Med, 111, 544

mined. Rosuits are shown in Tehie L
TABLE 1
RAT PAW RISIMA ANALGEEIA
% Tohlbithen %% Inhihision
O Vopighiymeight @ 10 mp/iy bady waight
Hxamplo 2 ]

Bvaluation of OOX-1 and COX-2 activity In vitro
The of this invention exhibited inhihition in
vitro of COX-2. The OOX-2 inhibition activity of the

dotermined by the following methods.

a Prepamation of recombiaant COX baculoviroses

Recombinant COX-1 and COX-2 ware propared af
described by Gierse et al, [J. Blochem.,, 303, 479-84 (1993)1.
A 2.0 kb fragment containing the coding region of elther
uman or murine COX-1 or kummn or murine COX-2 was
cloned into 4 BamH]1 site of the baculovirus trunsfer vectar
pVL1393 (Invirogen) to genersto the bacalovirus tranafer
vectons for COX-1 and COX-2 [n a manner gimilsr 1o the

40

method of D. R. O'Relily et al (Boculoviras Expreasion
Vectors: A Laboratory Marual (1992)). Recomblnant bacu-
loviruses were lsalated by transfecting 4 pg of bacalovirus
tranafer vector DNA into SF9 insect calls (2x10") along with
200 og of lincarived baculoviros plasmid DNA by the
calolnm method. See M. D, Summers snd G. B
Smith, A Manval of Methods for Baculovirus Vectors and
Insect Cell Cultare Procedures, Tenas Agric. Bxp. Station
B!ﬂLlSSS(lmmntwummmg
thres rounds of piaque porification and high titer (10"-
plo/ml) stocks of virus were preparcd. For Impe scale
prodoction, SF9 intoct cclls were infected in 10 Liter feor-
mentors (0.5x10%ml) with the recombinant baculovirus
stock such that the multiplicity of infection was 0.1, After 72
hours the cells were centrifoged and the cell pallet homog-
enized in Tris/Sucrose (30 mM: 23%, pH $.0) containing 1%
3-[(3-cholamidopropyl)dimethylammonio]-1-
propancanifonate (CHAPS). The homogenate was centrl-
foged at 10,000 for 30 minutes, and the resultant soper-
natant was stored at —80° C, befare balng assayed for COX
activity.

b. Assay for COX-1 and COX-2 activity

phosphate buffer (50 mM, pH 8.0) containing epinephrine,
phencl, and home with the addition of srachidonie acld (10
yM). Campounds were with the cuzyme for
10-20 minutes prior to the addition of arachidondc acld Any
reaction between the arachidonic acid and the enzyme was
stopped sfter ten minutes of 37° C/room tempersiure by
transferring 40 pl of reaction mix into 160 pl BLISA baffer
and 25 pM indomethacin. The PGH, formed was massured
by sandard ELISA techsalogy (Cayman Chemical). Resulty
are shown in Table IL

TABLE I
cox2 COX-1

Exaple gy KM Dy, KM

H -l »100

In «1 174

1b Tl 133

1= <1 a2

W <01 pLY |

s Al 17

if [T ] 3

s L1} >100

1h <0l 47

1 <l [ ¥

1k «al >0

1 L8] 307

im 15 »>100

in 31 >100

1o .l >0

1p ai 100

2 o9 174

3 26 as

4 9 >100

L ] L&} 20.3

L] <l >100

A -l [ 1]

ad .l o~

L]

o

4

E

[ ]

7

[ §

]



TABLBE II-contimmad
COX-2 COX-1
Bamrpla Dy uM Dy uM
10 02 »100
1 s
12 s >100
1) T a4

Also embraced within this invention is a class of phar- 0

maceatical compositions compoising
mdwrmmfmuuﬂ:g

caxiers and/or dilu-

wherein, for exemple. saline, dextrose or water may be used 30

a5 a saitmble caier.

The amount of active compound that is
administered and the dosage regimen for treating a discase
condition with the and/or compositions of this

lovention depeads on & vaxicty of factors, incinding the age, 33

weight, sex and medical condition of the subject, the sever-

E
|
i
L
:
;
E

Fos therapeatic purposcs. the compounds of this inveation  hydeexyl, amino, lower alkyl, ower

are ordinarily comnbined with ono or moce adjovants

aralkylthioalkyl, alkylamisoalkyL,
aryloxyalkyl, arylthioalkyl. hydroxyl. amino,
baloalkyl. cycloalky

dently selected from alkyl, eyamo. earboxyl,

haloalknxy, amino, arylaming,
aitro, alkoxyalkyl, sikylsulfinyl, alkylsuifonyl,
aminosuifomyt, halo, alknxy and alkylthin: and
whereln R* is selected from lower alkyl, hydroxyl, and
amino;
or a pharmaccatically-acceptable salt thereof.
2. A campound of clabm 1 wherein R? is selected from
lower

appro-  alkoxycarbonyl, aminocarbonyl, carboxyl, lower
pinte to the indicated route of administration. I adminis- % sminocarbony] alkoxycarbonylaliry

lower L lower

lalkyl.
tered per ok, the compounds may be admixed with lactose.  alkoxy. lower hdoﬂhxy._lwur aralkoxy, lower

sucrose, starch’ powder, cellulose esters of alimnole ackds,
i stearntn,
magnesiom oxide, sodiam and calcinm salts of phospharic

aralkoxcyalkyl,
and suoifucic acids, gelstin, acacia gum, sodiom alginste, $3 lower alkylaminoalkyl, lower aryloxyalkyl, lower
palyvinyipyrrolidone, srylthicalkyl,

and/ox polyvinyl alcohol, and

capsules or tablets contain a controlled-release formm-
Iation as may be provided in a oom-
pound in cellnloss. Fommistions for & lower

oon-aqueoms fsotonic sterlle injection solutions or suspen-

cycdoalkylalkoxy, lower lower analkyhthio, lower
cycloalkylalkylthio, lower aikoxyalkyl, lower

N-alkyi-N-cycloalkyialkylamino,
lower

loxyalkyl.
lower alkylaminocarbonyloxyalkyl, lower
and lower

Wh;L alkylaminocarbosrylth-
slous. These solutions and sepensions may bo propsrod  {oalkyl; wherels R? In selected from cycloalkyl,

from sterdls poseders or gamiles having one or more of the

cycloalkenyl,
carriors or diluents mentioned for ase in the formmlations for €3 st a sobstjintabie

and ary); wherein R” i opticually substitoted
position with one or mose madicals inde-

oral administration. The compounds may be dissolved in  pendently selectod from lower alkylsnifimyl, lower alkyl,
wates, polyethylene glycol, propyicne giyenl, cthanol, com  cyano, cabaxyl, lower alkoxycarbonyl, lower haloalkyl,

>q



3. A compound of claim 2 wharein R* is selected from
hydroxyl, lower alkyl, carbaxyl, lower . lower
aminocarbonylalkyl, lower lalkyl, lower
analkyl, lower alkoxyalkyl lower 1, lower
alkylthioslkyl, lower aralkyithioalkyl, lower
alkylaminoalkyl, iower alkyl, lower axylthioalkyl,
lower haloalkyl. lower hydroxylalkyl cycloalkyl,
cycloalkylalkyl, and sralkyl; wherein R? is selected from
cycloalkyl. cycloalkenyl, and aryl; wherein R’ is optionally
sohatituted of 3 mubstitntable position with coe or more
radicals independenity salocted from lowes alkylsulfimyl,
MMmmmem
haloalkyl, hrydroxyl, lower Jower haloalkaxy,
amino, lower alkylamiso, lower srylamine, lower
amincalkyl, nitro, halo. lower alkcexy, aminosolfonyl, and
lower alkyithio; and wheren R* is salected from methyl,
wmmuamﬂwm

QAWMMSMR‘I:MM
Bhydroxyl. methyl, ethryl, propyl., lsopropyl, butyl, tert-batyl,
iscbutyl, pentyl, neopeatyl, hexyl, carboxyl, carboxypropyl,
carboxymothyl, carboxycthyl, bonxyl, pheaothyl,
amirocarbonylmethyl, methoxycarbonylmethyl,

methoxymethyl,

phenylethoxymethyl, methylthiomethyl, benzylthlomethyl,
N-methylaminomethyl, N.N-dimethylaminomethyl.
phenyloxymethyl, phenyithiomethyl, fluoromsthyl,
difilvoromethyl, trifinoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafiuoroethyl,
heptafluoropropyl. fluaromethyl. difiuoroethyl,
diSuoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxyipropyl, bydroxylethyl,
cyclohexyl, cyclobutyl, cyclopentyl, cycloheptyl,

cyclohexylmethyl, cyclohexylethyl, cyclobutylcthyl. 0

cyclopentyimethyl, and lower sralkyl
selected form benzyl and whu'dnﬂle;lnnyl
ring is optionally substituted at a substitutsbie

fluaro, chicro. bromn, hdo.muhyl.udmﬂwwhuuln
R’ Is selccted fram phenyl, naphtiryl, biphenyl, cycichaxyl,
cyclopentyl, cycloheptyl, 1-cyclohexeayl, 2-cyclohexemyl,

3-cyclohexomyl. 4-cycliohexenyl, and 1-cyclopentemyl;
wherein R* Iy optionally substituted at a eubstimiable posi-
tioa with one or more mdicals selected from
trifiuoromethoxy, N-methylamino, N N-dimethylamino,
* N-cthylamino, N,N-dipropylamino, N-butylamino,
N-muthyl-N-cthylamino. phenylamino, N-methyl-N-
phonylamino, metirylsulfinyl. ethylenlfinyl, methyl, ethyl,
humvl. butyl. tar-dnsy, isoadyl. peuty, besyl. cyuno

diffuorometiyl,
n'llluoromethyl. chloromethyl dicblaromethyl,
trichloromothyl. pentsfluarocthyl. hoptafiucropropyl.
dichloroetinyl,

flogro, chloro, tramo, iodo. methoxy, cthaxy, propoxy,
n-butoxy, pentoxy, hexyloxy, methylenedioxy,
antinosulfonyl, nu?lﬂllo. cthylthio, butyithio, and hexy-
Ithio; and whesein hdﬁnﬂﬁmmﬁyl.hytmylm
amino; or &
5. The
phenyl-isoxazol-4-yllbenzenesulfonamide, or a
salt thereof.

o lower

nr’
whorein R! is seclected from hydroxyl, alkyl,
carboxyalkyl, lmluo.mnnyhlkyl
aralkoxy, cycloalkylalkoxy, alkylthio, amlkyithio,
cycloalkylalkyithio, alkoxyalkyl, aralkoxyalkyl,
alkylthioalkyl, aralkylthloalkyl, alkylaminoalkyl,
aryloxyalkyl, arylthicalkyl, hydronyaliyt, huloalky,
aralky], halo, alkylamino,
lamino, N-alkyl-N-aralkylamino, N-alkyl-N-
cycloalkylalkylamine, arylcsrbonyloxyalkyl,
srylcarbonylthio, alkoxycarboayloxyalkyl,

and
wherein R? is selected from cycloalkyl, cycloalkenyl. and
aryl; wherein R® is optionally substinted at a subsii-
tutable position with one or more radicals indepen-
dently eselected from alkyl, cyamo, earboxyl.
alkoxycarbonyl, haloalkyl. hydraxyl, hydraxyalkyl,
haloaliayxy, amming, alkylamino, arylamino, aminoalkyl,
nitro, alknxyalkyl, alkylsulfinyl, hala,
alkoxy and alkylthio; or a
salt thereof.

7. A conpound of claim 6 whereln R! is selectod from
hydroxyl, lower alkyl, ubm,l. lower carboxyalkyl. Jower
aminocarbonrylalicyl, lower alkoxycarbonylalkyl, lower
sralkyl, lower 1, lower amlioxyalkyl, lower
alkylthioalkyl, lower aralkyithioalkyl, lower

; and

, lower aryloxyalkyl, lower aryithioalkyl,
lower haloalkyl, lower lower
lower cycloalkylalkyl, and wherein R? is selocted
from cycloalkyl, and aryl; and wherein R ks

more radicals independently selected from lower
alkylsulfinyl, aminosuifornyl, lower slkyl, cyano, cxthaxyl,
lower alkoxycarbomyl, lower haloalkyl, hydraxyl. lower
hyrroxyalkyl, lower haloalkoxy, amine, lowsr alkylamino.
mylsmino, lower sminoalkyl, nitro, halo, lower
alkoxy and lower alkylthlo; or a phearmaceuticsily-
salt theyeof,
8. A campound of claim 7 wherein R® {s selected from
methyl, ethyl, propyl. isopropyL butyL, text-butyl,
neopentyl, hexyl, carbaxyL

hydroxyl.
35 iscbutyl, peatyl,

carboxymethyl, carboxyethyl, benzyl. phencthyl,
aminocarbonylmethyl., methoxycarbonylmethyl,

benzyloxymethyl.
beazylthiomethyl,

phexy
¢ N-methylaminomethyl, N.N-dimethylaminomethyl.

phonyloxymethyl, phenylthiomethyl. flucromethyl,
dificoromethyl, trifiuoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafinoroethyl.
heptafizoropropyl, finoromethyl. difiuorocthyl,

of claim 4 which is Hs-mﬁhyl-s- 65 difiuoropropyl, dichlorosthyl, dichloropropyl,

hydroxylmethyl, hydroxylpzopyl. hydroxylethyl,
cyclobexyl, cyclobutyl, cyclopeatyl, cycloheptyl,

40
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cyclohexylmethyl, cyclohexylothyl, cyclobutylethyl,
cyclopeatylmethyl, cycloheptylpropyl, and lower

rmvl- usphthyl, bipheoyl, cyclohexyl, cyclopentyl,
eycloheptyl 1- cyclohexenyl 2-cyclohexenyl,
1, 4-cyclohexenyl,

X 1-cyclopentenyl;
whewein R holﬂnnallylw:nmmpod-
tion with ane or mare mdicals indepenidently selected from

triffooromethoxy, N-methylaming, N N-dimethylamino,
N-cthylamino, N.N-dipropylamiso, N-butylamimo.
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamino, methylslfinyl. ethylsolfinyl, methyl, cthyl.
iscpropyl, butyl. wext-butyl, lmhlvl. vﬂivl hexyl, cyano.

curboxyl,

trifiuoromethyl, chloromethyl dlchluromal.hyl.
trichioromsthyl, pentaflucroethyi, heptafiucropropyl,
fiooromethyl, diflooroethyl, difiuaropropyl, dichloroetityl,
dichloropropyl, hydroxyl, hydroxymethyl, amino,
aminometbyl, nitro, flucro, chicro, bromo, iodo, methaxy,
ethoxy., propoxy, n-butoxy, pentoxy, hexyloxy,
mﬂl:ylnedlm methylthio, aminosulfonyl, ethyithio,
tutylthio, and hexylthio; ar A pharmacentically-acceptahle
nlllhuenf

. A pharmaccutical composition comprising a
wadnwddm
pound selected from a family of compounds of Farmals I

n
o\'

nll',ylllllonlhl aralkylthioalkyl, lnvllmlnndkyl.
aryloxyalkyl, acylthioalkyl, hydroxyl. amino,

L
sralkyl. slkylamino, N-alkyl-N-
aralkylamino, N-alkyl-N-cycloalkylalkylamino,
arylcarbonyloxyalkyl, arylcarbonylthlo.

alkylaminocmbonyloxyalkyl.
allkoxycarbayithioalkyl, and aikylaminocarbonyliido-

alkyl;
whereln R is selected from cycloalkyl, cycdoalkenyl, md
aryl; whereln R? Iy optionally substitnsed at a substi-
tutatie position with one or more radicals indepen-
dently sclecied from alkyl. cyamo, carboxyl.
l, haloalkyl, hydroxyl. hydroxyalkyl
alkylamino,

haloalkery, amino, srylaminn, amincalkyl,
nitro, llho:ynlkyl alkylsulfinyl, alkylsulfonyl,
amincsulfonyl. halo, alkoxy and alkylthic; and

wherein R* is sclected from Jower alkyl, hydroxyl, snd
amioo;

[ o

10.A

galt thereof.
camposition of claim 9 wherein R?

46

alkyl, lower carbonyl, yl,

carboxyl, lower aminocarbonylalkyl, lower

1, lower alloxy, luwu'llllmlm lowex

qduwhm lltylldo. lower

lower alkoxyalkyl,

lower unlhoxydkyl, lower alkylthioalky!, lowes

aralkylthicalkyl, lower alky lower
lower syithicalkyl,

alkyl

butyl, tert-butyl, isobutyl, ' » hexyl,
cubaxyl, emrboxypropyl, cxrboxyethyl,
benzyl, phenethyl, aminocarbonylmethyl,

methoxycarbooylmathyl, mult.hoxycubonylothyl,

methylthiomethyl, benzylthiomethyl.
N-methylaminomethyl, N,N-dimethylaminomethyl,
phesyloxymsthyl, pheaylthiomethyl, fluctomsthyl,
diflucromethyl, trifiucromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafiuoroethyl,
heptafinoropropyl, fluoromethyl, difivoroethyl,
difivoropropyl, dichloroethyl, dichloropropyl,
hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl. cyclobutyl, cyeclopeatyl, cycloheptyl,
wdohuylmﬂwl- cyclohexylethyl. cyclobutylethyl,

1. cyclobeptylmopyl, and lower sralkyl

triflnoromethoxy., ! -dimethylamin
N-ethylamino, N.N-dipropylamiuc, N-butylamiso,
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamioo, methylsulfinyl, ethylsalfinyl, mdlyl. cthyl.
isopropyl. butyl, text-butyl, iscbutyl. pamvl. cyano,
catbaxyl, methaxycarbonyl, finoromethyl. i L
trifinoromethyl, el:::romthyl, dichloromethyl,
trichloromethyl, pentafiuorocthyl. heptafiuoropropyl.
fooromethyl. Effucroothyl, &fl M
» bydroxyl, hydroxymethyl, amino, nitro,
fivoro, dikw. tromo, lodo, methoxy, ethaxy. propaxy,
p-butoxy, pentoxy, hexyloxy, methylenedioxy,

nngﬂlb. and hoxy-
Iihio; and wherein R is selacted from methyl, hydroxyl and
amino; or a pharmacentically-scceptabie salt thereof.

12. A pharmaceutical composition of claim I1 wherain
sald compound Is 4—]5—Mﬁ-3-phnnyl—huml—4—ly£
benzoansulfonamide, or a pharmacentically-acceptable

is selected from hydroxyl, amino, lower alkyl, lower  thereof.

4)
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13. A pharmacegtical componrition comprising a alkoxycarbonylonyalkyl, alkylwminocarbonyloxyalioyl,
therapeutically-effective smount of a compound, said com- alkoxycarbonyithicalkyl, and alkylaminocarbouyithio-

pound selected from a family of compounds of Formuls 1T L
wherein R? is selected from cycloalkyl, cycloalkenyt, and
WLN O I s aryl; wherela R? is optionally substituted at a substi-
°=\" tutable ion with one or more radicals indepen-

dently sslocted from alkyl. eyvano, carboxyl.
alkoxycarboayl, haloalkyl. hgdroxyl, hydreacyalkyl,
hainalknxy, amino,

A alkylamino, aminoalkyl.
10 nitro, alkoxyalkyl, alkylsulfinyl, alkylsulfonyl.
alkylihio; and

- aminosulfonyl, balo, alkoxy and
wherein R* is sclected from lower alkyl. hydroxyl, and
- amino;
° or a pharmacetically-acceptable salt thereof.

L N’ 15 15, A method of ciaim 14 wherein R? is selocted from

pereln R* Is selected fro droxyl, alkyl, hydroxyl, amiso, lower alkyl, lower carboxyalkyl, lower

v ¢:n-l::::;ulkyl.e nnl:lo:zrbolgllllkyl. mmmi l;;z
lalkyl, carbaxyl, alkoxy, haloalkexy, |\ 0o " ower haloalkoxy, I alkoxy, I

} . alkylthio, Ithio, ¥ or Y, lower ar ¥y lowor

cycloalkylafkylthio, alkoxyalkyl, eralkaxyaliyt, 2 CYcloalkylalkoay, lower alkyithio, lower analkykhlo, Lower

. cycloalkylalkylthio, lowor alkoxyalkyl, lower
alkylihioalkyl. sralkyithicalkyl, alkylaminoalkyl, analkoxyalkyl, Jower alkylttricalkyl, lower aalkyiriroslkyl,

mﬂ 1 halo, alkvismi lower alkylaminoalkyl, lowar aryloxyalkyl, lower
sralkylamino, N-alkyl-N-aralkylamine, N-alkyl-N. _ S7ifhioalkyl. lower hydraxyaltyl, lower Jower
c 35 cycloalkyl, lower cycloalkylalkyl, lower sralkyl, halo, lower
ycloalkylalkylamino. arylcarbonyloxyalkyl, alkylamino, lower aralkylamdino, lower N-alkyl-N-
arylearbonylthio, alkoxycarbonyloxyalkyl, araikylamino, lower N-aikyl-N-cycloalkylalkylamino
alkylaminocsboayloxyalkyl. alknxycarboryithicatkyl. lower srylearbouyloxyaliyl, lower :
MWM d lower alkylaminocarbonyloxyalkyl, lower

30 and lower
mxyl; wherein R® is optionally substituted at a substl- ioalkyl; whereln R

: is selected from ocalkyl,
dontly sclocted from alkyl, cyano. carboxyl, g, gyputitutahia position with one or more radicals inde-
slloxycasboayl, hatoalkyl, hrydroxyl. X +  pendently selecied from lower alkylsulfinyl, lower alkyl
baloatkoxy. slkylaming, erylmmino. aminoslkyl, 35 cyano, carbaxyl, lower alkoxycarbomyl, Jower haloalkyl,
nitro, aminosulfonyl, balo, ey Jower L, lower haloalicecy,
alkoxy and alkyithio; or a pharmaceutically-aceeptable (oo lower lower L nitro,

of Form isobutyl, pentyl, 1
M o - 43 carboxymethyl, carboxyethyl. benzyl, phesethyl,

sminocarbonylmethyl, methoxycarbonylmethyl.
methoxycarboy! benzyloxymstiryl,

phenyicthoxymethyl, methylthiomethyl. benzyithiometiryl,
N-methylaminomethyl, N, N-dimethylaminomethyl.
0 phenyloxymethyl, phenylthiomethyl. flucromethyl,
difiuoromethyl, trifivoromethyl, chloromethyl.
dichloromethyl, trichloromsethyl, pentafluoroethyl,
heptafiuoropropyl. fluoromethyl, difluoroethyl,
difinoropropyl. dichlorocthyl, dichloropropyl,
33 hydroxylmethyl, hydroxylpropyl, hydroxylethyl,
cyclohexyl. cyclobutyl. cyclopentyl, cyclobeptyl.
wherein R! is sclected from alkyl, carboxyalkyl, cyclohexylmethyl, cyclohexylethyl, cyclobutylethyl,
alkoxycarbonyl, aminocarbonyl, amisocarbonylalkyl,  cyclopentylmethyl, cycloheptyipropyl, and lower analkyl
alkoxycarbonylalkyl, carboxyl, alkoxy, haloslkoxy,  selected form benryl and phexylethyl, whereln the phesyl
analkoxy, cycloalkylalkoxy. aikyithio, aralkylthio, 6 ring is optionally substituted at a substitutable posiifon with
cycloalkylalkyithio, alkoxyalkyl. sralkoxyalkyl, fluarn, chlora, bromo, iodo, methyl, and methaxy; wherele
slkylthioalkyl, aralkylthicalkyl alkylaminocalkyl, R*is salocted from phenyl. naphthyt, biphenyl. cyclohexyl.
aryloxyalkyl, aryltbloalkyl, hydroxyl, amino, cyclopentyl cyclohsptyl, 1-cyclohexenyl, 2-cyclohexenyl,
hydroxyalkyl. haloalkyl, cycloalkylalkyl, 3-cyclohexcnyl. 4-cyclchexenyl. and 1-cyclopentemyl;
halo, alkylamino, N-alkyl-N- & whemin R? is optionally sobstituted at a substitutable posi-
axalkylamino, N-alkyl-N-cycloalkylalkylamino, tion with ane or more radicals independently selected from
arylcarbonyloxyalkyl, arylearbonylthio, triflnoromethoxy, N-methylaming, N.N-dimethylamino,
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N-cthylamino, N, N-dipropylamino, N-butylamino,
N-methyl-N-ethylamino, phenylamino, N-methyl-N-
phenylamino, methylsutfinyl, ethylwilfinyl, metryl, cthyl,
iscpropyl. butyl, test-butyl, iscbutyl. peatyl, hexyl, cyanc,
triluoromethyl, chloromethyl, dichloromethyl,
trichloromsthyl, pentafinarocthyl, heptaflucropropyl,
finoromethyl. difinorosthyl, difluaropropyl. dichlaroethyl,
dichioropropyl, » bydroxymethyl. amino, nitro.
floaro, chioro, bromo, mdn. methoxy, ofhoxy, PXOpOxy,
n-lmtoxy. pentoxy, hexyloxy, methylenedioxy,
mdy cthylthio, butyithio, and hexy-
Ithie; dmn-ndwllﬁdn R'Is MMM;I. hydluqvi and
ar & pharmacentically-acceptable salt

11.Anuhndddllm16wlualnllldmmdh
4&-[S-methyl-3-phepyl-lsoxgzol-4-yl[benzenesulfonamide,

o a pharmacentically-acceptable salt thareof.

18. A method of treating inflammation or an
isflammation-associated disorder in & subject, mid method
compeising administering to tha subject having ar suscep-
tdble to said inflammation or inflammation-associated

disarder, o therapenticaily-effective amount of & compound
of Formala I

EX O m

o
&
whereln R! is selected from hydroxyl, alkyl,
carboxyalkyl, aminocarbonylalkyl,
alloxycarbooylelkyl, carboxyl, alkoxy, baloalkaxy,
anslkoxy, cycloalkylalkoxy, alkyithio, aralkyithio,
cycloalkylalkylthio, alkoxyalkyl, sralkoxyalkyl,
alkylthioalkyl, aralkyithioalkyl, alkylaminoalkyl,
aryloxyslkyl, eryithioalkyl, haloalkyl.

cycloalkyl, cycloalkylalkyl, aralkyl, halo, alkyiamian,
sralkylamizo, N-alkyl-N-aralkylsmino, N-aliyl-N-
eycloalkylalkylamino, arylcarbonyloxyalkyl,
arylearbonylthio, alkoxycarboayloxyaikyl,
alkylsminocarbonyl axyslky oalkyl.

cycloalkenyl, and
aryl; whereln R* I optionally enbstituted st a substi-
mmble with one or more radicals
dently solected from alkyl. cyano, carboxyl,
haloalkyl. hydroxyl. hydroxyalkyl,
, amino, alkylamino, arylamino, aminoaliyl,
nitro. slkexyslkyl, alkylsulfinyl, aminosulfonyl, halo,
alkoxy and alkylthio; or a pharmaceatically-acceptable
anlt thereof.
19, A method of claim 14 for we in trextment of inflam-
mation,
20. A method of claim 14 for use in trestment of an
{nflammatica-associsted disarder
21 A method of clalm 20 wherein the Inflajomation-
associared disorder Is arthritls.
22 A method of cdaim 20 whareln the inflanmation-
associnted disorder s pain.
13. A method of claim 26 wherein the inflammation-
associated discrder Is faver,

13

50

24. The compound of claim 4 selected from compounds,
or thelr pharmaceutically scceptahic salts, of the group
consisting of

4-{S-ethyl-3-phenylisoxazol-4-y]] benzencsutfonamide;

4-[S-propyl-3-phonyllscoazol-4-y{Tbonzenesaifonamide;

4-[S-1sopropyl-3-phenylitoxazol-4-yl]

benzcnosulfonamide;

4-]3-butyl-3-phenylisoxazol-4-yi[benzenesulfonamide;
4-.[5-isobutyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;

4-[S-cyclohexylla-phenyuloxuol-4—yl]
benzenesulfonamide;
4-[5-acopentyl-3-phonylisoxazol-4-yi]
benzenaslfonamide;
4-[S-cyclohexylmethyl-3-pheayiisoxazol-4-yl)
beazepesulfonamide;
4-[5-{4-chlorophenyl)methyl-3-pheanylisoxazol-4-y1]
benzencmifonamidn;
4-[5-trifluoromethyl-3-phenylisoxazol-4-yl]
bexzencenlfonamide;
4-[5-difilucromethyl-1-phenylisoxazol-4-yl]
beazoncmifonanide;
4-[5-chloromothyl-3-phenylisoxazol-4-yl}
benasneslfonamide;
4-{5-methyl-3-phemylisonazol-4-yl|beazenosulfonic ncid;
4-{5-propyl-3-phenylisoxazal-4-y]|bonzeacsulfonic acid:
4-[S-methoxymethyl-3-pheaylisoxazol-4-yl]
benzenesulfonamide;
4-[5-3-hydroxypropyl)-3-phenylisoxszol-4-yl]
benaanesoifonamide;
4-[3-4-chlorophenyl)-5-methyl-lsoxazol-4-yl]
beazeassutfongmide;
4-[3-4-filzorophenyl)-5-methyl-isoxazol-4-yl]
bearesesatfonsmide;
#B-ummmn-sml-muyn
bonxenesul fonamide,
4—[3-3-lnlnoull'onyl-4-mﬂo:yphnyl)-s -methyl-
isoxazol-4-yl|benzenesulfonamide;
4-[3-3-chloro-4-methyipheayl)-3-methyl-isoxazal-4-yi]
banzenesulfonsmide;
4-[3-3-fluorophenyl)-5-methyl-lsoxazol-4-yl]
bexzonosulfonsmide;
4-[S-hydroxymethyl-3-phenylisozaizol-4-yl]
benzenesu) foanmide;
(4-[4-{sminosulfonyl)phenyl]-3-phenylisoxaxol-5-yl]
cubaxylic acld;
4-15-hydrory-3-phenyl-4-isoxazolyl]
beazenesulfonamide;
4-[3-mothyl-5-phenyl-isoxazol-4-yl]
benzenesuiformnride;
4-[5-methyl-3-phenyl-isoxazol-4-yl]
benzoncsulfonamide;
4[3-(3-fluaro-4-methokyphcayl)-5-methyl-lsoxazol 4-
yllbenzenasulfonamide;
13-(3-chloro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
pheaylliscoazol-S-yllacetic acld;
5-mothyl-4-[4-(methylsulfony]l)pheayl]-3-phenyl-
Isoxaxole;
3-(3-chloro-4-methoxyphcayl)-3-mothyl-4-[4-
‘methylsolforyTphesyljisoxazole;

(
[HH:mlnonlfml)phewl] 3-phenyl-isoxazol-5-yi}

146 5\
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[4-[4-{(aminosulfonylyphenyl]-3-phenyl-isonazol-3-yi]
propancic acid;

eyl [4-{4-(xminosuiforylphenyl]-3-phenyt-dsoaxzol-S-
yllpropanoate;

[3-(3-fluoro-4-methoxypheayl)-4-[4-(methyisulfonyl) >
phenyllisoxazal-5-yl]acetic acid; and

[4-[4-(aminosulfonyl)phenyl])-3-(3-fluoro-4-
mothoxyphenyl)isoxarol-5-yIlpropancic acid.

25. The compound of claim 4 which is 4-[5-

hydroxymethyl-3-phenylisoxazol-4-yl1]

bonzencsulfonamide, or a pharmacentically-scceptable malt

4-[5-1sopropyl-3-phenylisoxzazol-4- yl]
benzenesulfonamide;

4-3-butyl-3-phenyliscxazol-4-yilbenzenesulfonamide;
4-]15-Iaocbutyl-3-phenylisoxazol-4-yl]
benzaneapifonsmide;

4-[5- -cyclohexyl-3-phonylisozazol-4-yl] s
benzenesulfonamide;
4-[5-ncopentyl-3-phenylisoxazol-4-y})
benzenesulfonamide;
4-{5-cyclohexylmethyl-3-phenylisoxazol-4-yl]
. benzanssulfonamide;
4-[5-<(4-chlorophenyl)methyl-3-phenyllsoxazol-4-yl}
benzenesulfonamide:;
4-[5-triflvoromethyl-3-phenylisoxazol-4-yl]
bearencsalfonsmide;
* kL
4-[5-diflucromethyl-3-phenylisoxazol-4-yl]
benzanasnlfonamide;
4-[S-chloromethyl-3-phonylisoxazol-4-yl]
benzesssulfonamide;
4-{S-mntiryl-3-phegylisoxszol-4-vi [benzencaulfonic acld; 40
4-[S-propyl-3-phenylisoxazol-4-ylJbenzenosulfonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]
beazencsulfonamide;
4-[5-3-hydroxypropyl)-3-phonylisoxszol-4-yl} o
benzencsuifonsmide;
4-[3-4-chlorophenyl)-5-methyl-isoxazol-4-yl]
benzenssul fonamide;
4-[3-4-fluorophenyl)-5-methyl- iloxuol-d»-yl]
benzanasulfonamide;
4-[3-3-fluoro-4-methylphenyl)-5- maﬂlyl-lmm-d-yl]
benzenesulfonamide;
4-[3-3-aminosulfonyl-4-methoxyphenyl)-5-methyl-
lsoxszol-4-ylJbenzenesulfonmnide;
4-[3-3-chloro-4-methylphenyl)-5-methyl-isoxazol-4-yl] 3%
benzenesul fonamide;
4-[3-3-fluorophenyl)-5-methyl-isoxazol-4-yi]
beszenequlfonamide;
4-[5-hydroxymethyl-3-phenylisoxazol-4-yl] @
benzenesulfonamides;
(4-[4-(aminosnifoayl)phenyl]-3-phenylisoxazal-3-yl]
carboxylc acid;
4-[5-hydroxy-3-phenyl-4-lsoxazolyl]
benzenesulfonamide;

) [~}
4-[3-methyl-3-phenyl-isoxazol-4-yl]
benzenceunlfonsmide

52
4-[5-methyl-3-phenyl-lsoxazol-4-yl]
benzenesnlfonsmide;

+[,:iu-(3-nu¢u-4-mmhuyﬂ|uyl)-s-w1-md4-
benzencsulfonamide:
[3-{3-chloro-4-methoxyphenyl)-4-[4-(methylyulfomyl)
phenylliscxezol-S-yTlacetic acld;
3-methyl-4-[4-(methylsulfonyl)phenyl)-3-phenyl-
iscxazole;
3-(3-chloro-4-methoxyphenyl)-S-methyl-4-[4-
(methylmifony)phenyl lisoxazale;
[4-[4-(aminosulfonyl)phenyl)-3-pheayl-lsatazol-S-yi]
acetic acid;
[4-{4-(aminosulfonyl)phenyl}-3-phenyl-lsoxazol-5-yi]
propanalc acid;
ahyl [4-{4-(aminosulforyl)phenyl]-3-pheayl-isaxazal-5-
yi]propanoate;

B-(S-ﬂummyphenylw[ﬂwhyllulhql)
phenyl|lsoxezol-5-yilacetic acid; and
[£-(4-(aminosulfonyl)phenyl]-3-(3-fluaro-4-
mothoxyphenyfyisoxazol- acid,
Z7. A pharmacentical composition of claim 11 wherein
;ul compound is 4-{5-hydroxymetiry]-3-pheaylisoxasol-4-
Ibenzenesnlfonamide, or a phaymaceutically-acceptable

a. A mr.ﬂlul of caim 16 wherein sald compound is
salected from compounds, or their pharmaceutically-
accepishio salts, of the group consisting of

4]5-cihyl-3-phenylisoxazal-4-yi benzenesulfonamide;

4-[5-propyl-3-phenylisoxarnl-4-yl]bonzencsulfonsmide;
4-[Sisopropyl-3-phenylizoxazol-4-yl]
benzencsulfonamide;
4-{5-tuty]-3-pheaylsoxazal-4-yIlbenzenssulfonamide:
4-[5-1sobutyl-3-phenylisoxazol-4-71]
benzenesulfonamide;
4-[5-cyclohexyl-3-phenylisoxazol-4-y1]
benzenesuifonamide;
4-[S-necopentyl-3-phenylisoxazol-4-yl]
bemzenesulfonemide;
4-[S-cyclohexylmethyl-3-phenylisoxazol-4-yl]
bemzencsnlfonamide;
4-[5-{4-chlorophenyl)methyl-3-phenylisoxszal-4-y1]
benzenssulfonamide;
4-[5-trifiluoromethyl-3-phenylisoxazol-4-yl)
benzenemlfonamide;
4-[5-difiuoromethyl-3-phenylisoxazol-4-yl)
benzemcsulfonamide;
4-[5-chloromethyl-3-phenylisoxazol-4-yl]
benzencsulfonamide;
4-{S-methyl-3-phenylisoxazol-4-yijbenzenesnifonic acid;
4-15-propyl-3-phenylisoxeznl-4-yl)Jbonzencsalfonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]
benzenssulfonamide;
4-[5-(3-hydroxypropyl)-3-phenylisoxazol-4-yl]
benzencsulfonamide;
4-[3-(4-chlorophenyl)-5-methyl-isoxazol-4-yl]
bemzenesuifonsmide;
4-{3-(4-flnorophenyl)-5-methyl-isoxazol-4-yl]
benzenesulfonamide;
4-[3-(3-flncwo-4-methylpheayD-5-methyl-isoxarol -4-yt]
benzenesulfonamide;
4-[3-(3-aminosulfonyl-4-methoxyphonyl)-5-methyl-
{soxazol-4-yilbenzenesulfonamide;
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[4-[4-(aminosulfonyl)phenyl]-3-phemyl-isoxazal-5-yl) 4-[5-nethy1-3-plonyl-lloxlzol-h@

ethyl [4-{4-(xminondfomyl)phenyl]-3-phenyl-isoxazol-S-
Jpropancate;

¥
[3-(3-8noro-4-methoxypheayl)-4-[4-(methylsnifonyl) 3
pheayl}iscuazol-S-yllacetic acid; and

[4-[4-(aminosulfonyl)phenyl]-3-(3-finoro-4-
i ic acid

4-[3-(3-fluaro-4-methoxyphenyl)-5-methyl-isoxazol-4-
yijbanzencsulfonamide;

B{S—ﬁlao—bmmyphmyl)#[ﬂmﬁhyhnﬂmﬂ)
phenyllisonazcl-5-yIlacetic acid;

5-mothyl-4-[4-(methylsulfonyl)phenyl)-3-phenyl-
{soxazole;

391
25. The compound of claim 4 which Is 4-|5-

10 3-(3-chloro-4-mothoxyphenyl)-5-methyl-4-[4-
bydroxymethyl-3-phenyilsoxazol-4-yl] (methylsulfonyDphonyiHisoxazole;
benzenesulfonamide.

o or a pharmacoutically-acceptable salt [4-[4-(aminomlfonylyphenyl]-3-pheayl-Isaxazol-S-y1]
26 A of ciaim 11 wherels scetic acld;
said compound s eelected from . o thelr , [4-{4-(aminoentfonyliphenyl]-3-pheayl-lsoxazol-5-yl]
salts. of the group consisting of propanaic acid;
4-{5-etiryl-3-phenylisoxascl-4-ylJbenzencsulfonamide;

cthyl [4-[4-(aminosuifonyl)phexyl)-3-phenyl-isoxazol-5-
Yilpropanoate;

[3-(3-fooro-4-methoxyphenyl)-4-[4-(methylsulfonyl)
phenyllisaxazal-5-yljacetic acld; and

{4-[4-(aminosulfonyl)phenyl]-3-(3-Auoro-4-
methoxypheayl}isoxazal-5-yilpropancic acid

4| 5-propyl-3-phenylisonazol-4-ylJbenzencsulfonamide;
4-{5-1sopropyl-3-phenylisoxazol-4-yl]
benzenesulfonamide;

4-{5-butyl-3-pheaylisoxazol-4-yllbenzene milfonamide;
4-15-isobutyl-3-phenylisoxazol-4-yl]
benzenesulfonarmide;

4-[5-cyclohexyl-3-phonylisoxazol-4-yl]
benxsposulfonamide;

4-[5-neopentyl-3-phenylisoxazol-4-y]]
benzenesulfonatrids;

4. [S-eyelohexylme'tllyl-:! -phenyiisoxazol-4-yl]
' 4—[5-(4-chlorophnnyl:)melhyl-3-phmlllonml-4-yl]
4-[5-trifl uo:ometh:yl-S-phenyuloxuol-li-yl]
4-m::}1-3-phonyll:oxuol-byl]

4-[5-chloromethyl-3-phonylisoxazol-4-yl]
bonzenes

4-[S-methoxymethyl-3-phenylisoxazol-4-yl]
beazenagulfimamide;
4-[5-3-hydroxypropyl)-3-phenylisozazol-4-yl]
benronesulfimsmide;
4-{3-4-cklorophenyl)-S-methyl-lsozazol-4-yl]
benzencsulfonamide;
4-[3-4-fluorophenyl)-S-methyl-lsoxazol-4-yl]
benzenesuifonamide;
4-[3-3-floaro-4-methylphenyl)-S-methyl-Isoxazol-4-y1]
benzenesulfonsmide;
4-[3-3-aminosnlfonyl-4-methoxypheayl)-5-methyl-
1soxszo)-4-yl jbenzenesul fonmmide;
LB—SM&‘:wl}S-MyI-M-d-yI]
benzenesulfonamide
4- [3-3-ﬂuorophenyl) S-methyl-ispxazol-4-yl}
benzesesulfonamide;

4-[5-hydroxymethyl-3-phenylisoxazol-4-yl] ®
benzenesulfonamide;

[4{4-(emizomLfonyl)phcayl}-3-phonylisaxazol-5-yl]
carboxylic acid;

4-[5-hydroxy-3-phenyl-4-isoxazolyl]
bemrencsulfonamide;

4-[3-methyl-5-phenyl-isoxazol-4-yl]
benzenesulfonamide:;

4-[5)lsopropyl-3-phenylisoxazol-4-yl]
beazencsulfonamide;

Hs-wmmmmm
4-[5-1scbutyl-3-phenylisoxazol-4-y1]
benzenesulfonamide;

4-[5-=ycloha:_yl:3 -phenylisoxazol-4-yl]
4-[5-neopentyl-3-phenylisoxazol-4-yl]
4-mhyl-3-phenylilonzol-t-yl]
LmMyMpwwﬂl
4-[5 -trlﬂllorometh:yld -pheaylisoxazol-4-yl]
4-?;::;.:::::11-3 -phenylisoxazol-4-yl]
4-m1-3 -phenylizsoxazol-4-yl]
4-/5-mettiyl.3-phenyliscanazol-4-ylbenzenesalfonic ackl;
4-[5-propyl-3-phenylisoxasal-4-yl]bonzenesulfonic acid;
4-(S-mcthoxymothyl-3-phenylisoxazol-4-yl]
4-mpyl)4-phenylimnul -4-y1)
4-mﬁ)-s-muhyl-i soxazol-4-yl]
4-mml)-s-nathyl-hoxuol-4—yl]
L[S-(a-ﬁmmﬂllzv:lplnnyl)—s-mml-muyl]
43 -(3-lmlnaulf0ly'l-4-mﬂhmyphcnyl)-5-mthyl-
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Description

BACKQROUND OF THE INVENTION

This i'wention relsies fo methods of ireating cycloaxygenase mediated diseases and ceriain pharmaceutical com-

Nor-sieroicial, antinfflammatony drugs wart mosi of helr antiinflammatory, ansigesic and aniipyretic acivity and
Inhibit hormone-induced utering contractions and certain types of cancer growth through inhibition of prostagiandin G/H
synthasa, aiso known as cyclooxygenass. hitially, only one form of cyclooxypenase was inown, this corresponding o
cycloaxyganase-1 (COX-1) or the constilulive enzyms, as originally identified in bovine saminal vesicies. More recently
the gene for a second Inducible form ol cyclooxygenasas, cyclooxygenasa-2 (CON-2) has been cloned, sequenced and
characterized initially from chiclen, murine and human sources. This anzyma bs distingt from the COX-1 which has been
cloned, sequenced and characterized from various sources Including the sheep, the mouse and man. The second form
of cyclooxygenase, COX-2, is rapidly and reaclly iniuckis by a number of agants including mitogens, endotaxin, hor-
mones, cytokines and growth faciors. As prostagianding have both physiological and pathological roles, we have con-
chuded that the conititutive enzyme, COX-1, is respomsiie, in large pant. for sndogenous besal roleass of
prosiagianding and hance is imporiant in their physiciogical funciions such as the maintenance of gastrointestingl Integ-
rity end renal biood fiow. In corrast, we have concluded that the Induciile form, COX-2, is mainly responsible for the
pathological eflects of prosiagiandina where rapld induction of the enzyme would occur In response 10 such aganis as
nflammatory agemnis, hormones, growth faciors, and cytokings. Thus, a selecive inhibiior of COX-2 will have eimillar
antinflammaiory, antipyrefic and analgeslc properties o a conventional non-steroidal antiinilammatary drug, and in
addition would inhibt hormane-induced ulerine contractions and have potential anti-cancer effects, bul wil have a
diminished ability ¥ Induce some of the mechanism-bated eide effects. in particular, tuch a compound shouki heve a
reduced potantal for gasirointestinal imdcity. & recuced potential for renal side effects, a reduced effect on bigeding
times and possibly a lessaned ablity to indiuce astiwra attacks in asplrin-sensitive ssthmatic subjects.

Furthermore, such & compourd will also inhibit prosiancid-induced smooth muscie contraction by preventing the
synthesis of contractie prostancids and hance may be of use n the freatment of dysmenonhea, premature labour,
asthma and eocinophl! related dicortders. It will aleo be of use in the treatment of Aizhelmer's diseass, for decreasing
bone loss particulary In postmencpausal women ().0. freatment of ostecporosls) and for the ireatment of glaucorma.

A brief deacription of the potantial utility of cyclooxyganase-2 inhibliors s given in an article by John Vane, Nahure,
Vol 367, pp. 215-218, 1994, and in an article in Drug News and Perspectives, Vol. 7, pp- 501-512, 1994,

SUMMARY OF THE INVENTION

The invention encompesses the novel compound 2-(3.5-difluorophenyf)-3-{4-{methylsulionyllpheny)-2-
cycopanien-1-ona, pharmacsutical compositions and use of the compound In the prapamtion of medicaments for tha
freatment of cyciocypenase-2 mediated diseases.

in one aspect the invention encompasses the compound 2-(3, S-difluorophenyl)-3-{4-{methyisulionyl)phenyl)-2-
cyclopenten-1-one:

SOQCH 3

Compound A
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In a sacond aspaci the invention encompesses pharmacautics] compositions useful for the treatment of COX-2
madinied dissases comprising 2-{3,5-dHuorophenyl)-3-{4-(methylsulionylphanyl)-2-cyclopenten-1-ona and a pharma-
caulically acceptable carier.

in a third aspect the invertion encompasses pharmaceutical compositions camprieing 2-(3,5-difluoraphenyl)-3-(4-
{methylsuliony()phenyl)-2-cyclopenten-1-one and a pharmaceutically acceptable carier.

in a fourth aspect the ivention encompasses the use 2-(3,3-diffucrophenyl)-3-(4-{mathylsufonyliphenyl)-2-
cycloperten-1-one in the preparation of & medicament for the trextment of COX-2 medizted disaeases.

In & further aspect compositions, methods of treatmant, and uses Irnvolving oral administration ks prefemed.

{n a further aspect, compositions, methods of treeiment and use involving once a day or iwice a day administration
is prefarred.

The foliowing abbreviations have the Indicated meanings:

AA = arachidanic acid

CHO = chinese hamsier ovary

CMC = 1-cyclohexyl-3-(2-morpholinoethyl) carbadimidemetho-p-tolusnesutiongte
COX = cyciooxygenase

DMF = N,N-cimethytiormamide

HBSS = Hanks balanced salt solution

HEPES = N-{2-Hydraxyethyijpiperazine-N'-{2-ethanasulfonic acid]
HWB = human whals biood

LPS = Fpapolysaccharide

mCPBA = meia-chioroperbenzoic ackd

MMPP = magneshsn monoperoxyphthaiste

NSAID = non-steroidel anti-nflemmatory drug

PDC = pyridinium dichromais

rt = room tamparature

THF = iotrahydroluran

The Compound A s usaful for the reliel of pain, fever and inflammation of a variaty of condifions inciuding rheumatic
fever, symploms associated with inffuenza or other viral infactions, common cold, low back and neck pain, dysméenor-
rhea, headache, toothache, sprains and siraine, myoeitis, neuraigia, synovitie, artivitie, iIncludling rheurnatoid arthritis,
degenearative joint diseases (ociecarthritis), gout and ankylosing spondylitie, bureltis, burns, injuries following surgical
and dental procechres. in addition, cuch a compound may inhibit celhular neaplastic tranciormations and metastic
tumowr growth and henca can be used In the treatmant of cancer, euch as cancer of tha colon. Compound A may also
be of use in the treaiment and/or prevantion of cyciooxypenase-mediated prolierative disorders such as may ocowr In
cEabetic retinopathy and Jumour angiogenesis.

Compound A will aleo Inhibit prostancid-ixiuced emooth muscie contraction by preventing the synthesis of contrac-
tile prostancids and hence may ba of use in the treaimant of dyasmenorrhea, premaiure lsbouwr, asthma and ecsinophil
related disorders. i will also be of uge In the reaiment of Alzheimer’s disease, for decreasing bone loss pariicularty in
postmencpausal woman (1.e. treatment of cstacporcsia), and for treatment of glaucoma.

By virtue of its high cyclocrygenase-2 (COX-2) activily and/or is epecilicity for cyciooxypenase-2 over cycloaryge-
nase-1 (CCX-1), Compound A will prove usehd aa an altemative to corvertiional non-sleroidal antirflammatory drugs
{NSAID'S) particularly where such non-sterokial antinflarmmaiory drugs mey be contra-indicated such as in patients
with peptic uicers, gasiritis, regional snteritie, uicerative colitis, diverticulitls or with a recurrent history of gastrointestinal
lesions; QI blesading, coaguiation disorders inchuding anermla such as hypoprotivombinemia, haemophilia or other
bleading problams; kidney disaass; those price 10 surgery or taking anticoagulants.

Similarly, Compound A, will be usalul as a partial or complate subsiitute for conventional NSAID'S in preparations
whargin NSAIDS are presantly co-administerad with other agents or ingradients. Thus in further aspects, the invention
encompasses pharmacsutical compositions for frealing cyclooxygenase-2 madiated diseases a8 defined above com-
prieing a non-taxdc therapeutically effactive amount of the compound of Formda | as defined above and ana or more
ingredients euch a8 anoihar pain reflsver inciuding acelominophen or phenacetin; a potentiator including caffeine; an
Hy-entagonist, aluminum or magnesium hydradde, simethicone, a decongestant including phenylephvine, phenyipro-
panciamine, peeutiosphedrine, cxymstazciine, sphinepivine, naphazoline, xylometazoline, propyfhexedrine, or lev-
odesaxyephedrine, an antiusslve including codeing, hydrocodona, cammiphen, cabetspenians, or
dexiramethorphan; a prostaglandin including misaprosiol, anprostil, rioprosti, ormoprosiol or rosaprostol; a diuretic; a
sedating ar non-sadating anthistamine. in addiion the invention encompasses & method of reafing cyclooxygenase
mediated disesses compriaing: administration 10 a patient in nesd of such freaiment a non-ide thampautically sifec-
tive amount of the compourxd A, optionally co-sdministared with one or more of such Ingredients s lsted Enmeciately
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above.

For the treatment of eny of these cycloaxygenase mediated disesses Compound A may be administered orally, top-
ically, parenterally, by inhalation spray or recially in dosage unit formulations containing conventional non-tcedc pharma-
ceutically accapiable carriers, adjuvants and vehicles. The term parentaml as used hereln includes subouianecus
injections, Intvenous, Inramuscier, Intrasternal injection or infusion technigues. In addition to the treatment of warm-
bicoded animais such as mics, rats, horsee, catle sheep, dogs, cuts, #ic., the compaotaxd of the invention s effective In
the treatmemn of humans.

As indicated above, pharmaceutical compositions for treating cyclocrypenase-2 meiated diseases as defined
may opfionally inctude one or more ingreciients as listed sbove.

The pharmaceulical compositions containing the active ingreciants may be In a form suitable for oral use, for @am-
ple, as tablets, troches, lozenges, aqueous or olly suspensions, dispersible powders or granules, emulsions, hard or
soft capeules, or syrups or altxirs. Compositions intended for oral use may be prepared accanding o any method known
1o the art for the manutaciure of pharmaceutical compositions arx such compositions may contaln one or more agents
setectad from the group consisiing of sweetening agents, fiavaring agents, coloring agents and preserving agents in
order 10 provicke pharmaceutically elegant and palatable preparations. Tablets contain the astive ingredient in admixture
with non-tic pharmaceutically acceptable exciplents which are sultable for the manufacture of teblets. These excipi-
onis may be, lor eeampie, inert diluents, such as calcium carbonate, sodium carbonate, lacinse, calcium phocphate or
sodium phosphate; granulating and disinlegrating agenis, for aample, comn starch, or aiginic acid; binding agernts, for
@mmple starch, gelatin or acacia, and lubricating agenis, for eample, magnesium clearate, steqric ackl or taic. The
tablets may be uncoated or they may be coeled by known tectriques 10 deley dieimegration and absarption In the gas-
trointestinal tract and thersby provide a sustainad action over a longer period. For mmmpile, a ime delny matevial such
as plyceryl monostearate or glyceryl dislearate may be empioyad. They may also be coatad by the technique describad
in the U.S. Patent 4,258, 108; 4,166,452; and 4,285,874 1o form osmotic therapeutic teblets for control release.

Formulsfions for oral uce may also be prasentsd as hard gelatin capsules wherein the active Ingrecient Is mixed
with an inert solid diluent, for exampls, caicium carbonate, caicium phoaphate or kaolin, or @5 soRt gelatin capsules
wharein the active ingredients is mbasd with water or miscibie scivents such as propylene glycol, PEGs and ethanol, or
an oll madhum, for exarmpie peanul oll, Iquid paraffin, or ofive oil.

Agqueous suspensions contain the active materials in admixdure with exciplenis sultable for the manufacture of
aqueaus suspensions. Such excipients are suspending agents, for example, sodium carbaxymethylceliose, methyl-
celuiose, hydroy-propyimethyceliulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dis-
parsing or walting agents may be a naturally-occurring phosphatide, for emmgle lecithin, or condensation products of
an alkylens axide with fatty acids, for exampie polyaxyethylens steerats, or condensation praducts of athylane axde
with long chain aliphatic alcohols, for example heptadecasthylenecxycetanal, or condensation producs of ethylene
axide with partiel esters devived from fatty acids and a hexdtol such as polyoxysthylene sorbitol monooleats, or conden-
sation products of sthylene axide with partial eaters derived from fatly aciis and hexdtol anhydrides, for exarmple poly-
ethylene sarbitan monooleate. The agueous cuspensions may also contain one or more presarvatives, for eample
ethyl, or n-propyl, p-hydroxybenzoate, one or more colaring agents, one or more flavoring agents, and one or more
sweetening agents, such as aucrase, saccharin or aspartama.

Ofty suspensions may be formulated by suspenciing the active mgredients in a vegetable ofl, for smmple, arachis
ol, ciive ol, sesame ol or coconut ail, ar in mineral ofl such as Niquid paraffin, The olly suspanaions mey contain a thick-
aning agent, for exampls, besswax. hard paraffin or celyl alcohol. Bwaestening agants such an those set forth above,
and flavering agents may be ackded 1o provide a palatabie oral preparation. Thess compositions may be prasesved by
the addiion of an ami-addant auch as ascorbic acid,

Disparsbie powders and granuies euitahls for preparation of an aqueous suspension by the ackiltion of water pro-
vidde the aciive ingrediants in admixiure with a dispersing or watting agant, suspending agent and one or more presery-
atives. Buitable dispersing or weiting agents and suspending agents are exempilfied by those aiready mentioned
above, Addifionsl exciplenis, for example, swestaning, flavoring and caloring agenis, may also be present.

The pharmacsutical composiions of the invertiion may also be in the form of an ol-Hin-water emuilgions. The olly
phase may bs a vegaizbie ail, for example, olive ofl or arachia oll, or a mineral oil, for exampla, Gaquid paraffin or mixiures
of thesa. Sullshis emulsiying agenis may be naturally-occurting phosphaiiies, for exgmple, soy bean, lecithin, and
estars or partial esters derived from fatty acids and hexdiol anhydriies, for aample, sorbitan monooleata, and conden-
eation producis of the eaid partial esters with athylens tdkis, for eampla, polyexysiiyiens sorbitan monooleate. The
amulsions may alko contain sweetening and flavouring agents.

Syrups and eladre may be formulated with sweetening agents, for eampls, glycerol, propylene glycol, sorbital or
sucrass. Buch forrmulations may also corain a damuicent, @ presanvativa and flavering and coloring agents. The phar-
macautical compositions may be in the form ol a sterlle Injectahie aqueous or cleagencus suspension. This suspension
may be formutated according fo the known art using those suiiable dispersing or watting agers and uspending agers
which have bsen mentionad above. Tha siarlle injectable praparation may aiso be a siarie injectable solution or sus-
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pension in a non-tmdec parerarally-acceptahla divent or solvent, for eemmpla, as & soluion In 1,3-butane dial. Among
the accepiable vehicles and solvants that may ba employed are waier, Ringer's solution and isolonic sadium chioride
solution. Cesolvertts such as sthanol, propylane giycol or polysthylene glycols mey aleo be usad. in addition, sterfle,
fixed olls are conventionally employed as a solvent or suspending medium. For this purpase any bland fixad oil may be
employed including synthefic mono- or diglycerides. In addition, fatty acids such as oleic acid find usa in the preparation
of Injeciables.

Compound A may alao be atiministered in the form of a eupposionies for rectal adminlstration of the drug. These
covnpositions can be prepared by mixing the drug with & sultsble non-iritafing exciplent which is solkd at ordinary tam-
paratures but liquki at the rectsl tempermture and will thersfore melt In the rectum to release the drug. Such materiaks
are cocoa butter and polyethylene glycals.

For fopical use, creams, ciniments, gels, solutions or suspensions, ¢ic., containing the compound A are empioyed.
(For purposes of this applicaBion, topical application ehall inchudle mouth washes and gargles.) Topical formulations may
genemly be comprised of a pharmaceutical carrier, cosolvent, emulsifier, penstration enhancer, preservative systam,
and emollent.

Other suiteble formulations are set forth in LS. Patent Na. 5,474,005. We have ound the following oml formulations
o be of particular value:

Rapidisc® - hﬂuthWMMW{HW
Cycioparien-1-one is parficularly wall suited for a rapid diseoiving sublingual formulation. For example, due 1o the lack
of Q) skie-efecis, the agent need not be ke with a large amount of water. Sulable Rapiisc® formutations and meth-
ods of making eame are disciosad in US 4,308,502, US 4,371,516, US 4,470,202, US 4,758,508, US 4,754,597, US
5,040,618 and US 5,188,882, all of which are heraby incorporatad by reference.

Aa mantioned aisewhare in this specification, we have found 2-(3,5-diffuorophenyl)-3-{4-{methylsutionyljphenyl)-2-
cyclopanten-1-one to possess a surprising combination of atibutes. Not only is compound A aclive, potent, cafe and
effective at modest oral dosages of 10 1o 250 mg of agent per day, but in addition Compound A possesses a hal-He in
humans of sufticient length that one or two oral doses of 10 ¥ 250 mg of active agent per day will provide elfective safe
ant-nflammatory treatment over a 24 hour period. Such agents are pariicularly usaiul in the ireatment of chronic Indl-
cations, such as rhaumatoid and osteo arfiviiis as woll as Alzheimer's Disease.

Oral and iniravenous dosage levels for agent 2-(3,5-dlllucrophanyl)-3-(4-{methylsutionyl)phanyl)-2-cycloponten-1-
one are of the order of from about 10 1o 250 mg per patient once or wice a day.

The amount of active agent that may be combined with the carrler materiais to produce a single dosage form will
vary depending upon the host ireated and the particular moda of administration. For example, a formulation intended
for the oral administration of humans may contain fram 10 t0 230 myg of agent compounded with an eppropriate end
conveniant amount of carmier meaterial which may vary from sbout 5 o sbout 85 percant of the 1oial composition. Dosage
unit fonma may typically cortain 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 125 or 250 mg of active agant.

it will be undersiond, however, that the epacific dose level for any particular patient will depend upon a variety of
factors including the age. body weight, general health, sax, diet, time of adminisiration, rate of exxcredion, drug combing-
tion and the type and severity of the particular disease undergoing therapy. For many petients, a dosage range of 10 ©©
50 or 60 to 120 mg once or twice a day Is prafarrec.

For tong term tharupy, such a5 In the restment of chronic diseases inchading rheumaioid artivits, ostecartivills or
Alzheimer ciceasa, a dosage of 10 1o 50 or 60 to 120 mg once or iwice day is prefemed. More particudesly, for the traat-
mertt of oeteoariivitis, a dosage of 10, 20, 30, 40, S0, 60, 70, 80, 90 or 100 mg onca or twice a day is prelerred, whereas
for the treatment of rheumatoid arthritie, 10, 20, 30, 40, S0, 60, 70, 80, 90 or 100 mQ onca or iwice a day is preferrad.
For the treatment of non~chronic indications such as headache or post-operative swelling and pain, 10, 20, 30, 40, 50,
80, 7, B0, 90 or 100 mg onca or twice a day & prefarmad.

Accardingly, in one aspect e vention is directed 1o a unit doss oral fon which comprises from 10 ta 250 mg of
the cyclooxygenass inhibitor, for exampis, 10 to 50 or 60 to 120 mg.

In another aspect this nvention is directad 10 a pharmaceutical composition for the treatment of cydiooxygenata-2
madiated ciseases, eaid composition euitable for once or twice a day oral administration, said compoeaition compriaing
& 10 to 250 myg of 2-(3,5-diflucrophenyt)-3-(4-{methylsulfonyljphenyl)-2-cycicpertien-1-one, and a pharmaceutical car-
ried tharelor.

Within this aspect there is a firsl ganus of compositions comprrising 10 to 50 mg of 2-(3,5-difuoraphenyf)-3-(4-
{methylsulfonyliphaenyl)-2-cyciopsntan-1-one.

Wiihin this aspect there is a sacond genus of compositions comprising 60 10 120 myg of 2-(3,5-diflucrophenyi)-3-
{4-{methyisulionyl)phanyl)-2-cyciapentsn-1-one.

The amount of active ingrediant that may ba combined with the camier materials 1o produce a single dosage form
will vary depending upan the host trested and the particular mode of administration. For exmmple, a formulation
intanded for the oral administration of lumans may contain from 10 mg 1o 250 mg of active agent compounded with an
appropriate and convenism amount of canier material which may vary from about 5 to about 95 parcent of the total
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compasition. Dosage unit forms will generally contain bebween from about 10 my 1 about 250 mg of an active (ngredl-
ont, typically 10 mg, 25 mg, 50 mg, 100 mg, 125 mg, or 250 mg.

it wil be undersiood, howsver, that the spacific dose level for any pariicular paiient will depend upon a variety of
factors inchuding the age, body weight, general health, sex, diet, time of administration, route of administration, rate of
excration, drug combinafion and the ¢everity of the particular disease undergoing therapy.

Asamys for detenmining Biological Activity
ﬂnm A can be tested using the following assays 1o determine their cyclooxygenase-2 inhibiting activity.

Chinesa hameter ovary (CHO) cell nes which have been stably transfected with an eularyotic expression vector
pCONAIN contalning either the human CCX-1 or COX-2 cDNA's are used for the assay. These cell ines are referred 10
a8 CHO (hCOX-1] and CHO [hCOX-2], respectively. For cycloaxygenase assays, CHOMCOX-1] ceils from suspension
cultures and CHOMhCOX-2] calls preparad by trypsinization of adherent cuftures ere harvestsd by cenirifugation (300 x
g. 10 min) and washed once in HBSS containing 15 mM HEPES, pH 7.4, and reaspended in HBSS, 15 mM HEPES,
pH 7.4, at a cel concentration of 1.5 x 105 cellemi Drugs to be tested are dissoived in DMSO to 66.7-foki the highest
tost drug concaniraiion. Compounxis are typically teetad at 8 concentrafions in duplicate using serial 3-lold sorlal diu-
tions in DMSO of tha highest drug concentration. Calls (0.3 x 10° calls in 200 /) are preincubated with 3 ul of the test
drug or DMSO vehicle for 15 min at 37°C. Working solutions of parcedda-free AA (5.5 uM and 110 uM AA for the CHO
COX-1] and CHO [COX-2] assays, respectivaly) are prepared by a 10-foid dilution of a concentrated AA salution In
gthanol into HBSS containing 15 mM HEPES, pH 7.4. Calls are then challenged In the presence or absance of drug
with the AAMHBES eolution to yield a final concentration of 0.5 uM AA in the CHOhCOX-1] assay and a final concen-
tration of 10 uM AA In the CHOMhCOX-2] assay. The reaction is terminated by the adkiition of 10 ul 1 N HCI followed by
neutraiization with 20 id of 0.5 N NaOH. Tha samples are cenirifuged at 300 x g at 4°C for 10 min, and an aliquot of the
clarified supematant is appropriately diluted for the determination of PGE; levels using an enzyme-linied immunoassay
for PGE; (Cormelate PGE; enzyme Immuncassay kil, Assay Designs, Inc.). Cycioaxygenase activity in the absance of
test compounds Is determined as the difference in PGE; levels of calls challanged with arachidonic acd versus the
PQE; levais in celle mock-challanged with ethanal vehicle. inhibition of PGE; synthesls by test compounds is calculated
as a percentags of the activity in the pragsence of drug versus the aciivity in the positive control samples.

U 937 colla are pelleted by centrifugation at 500 x g for 5 min and washed once with phoaphate-buflered saline and
repelietad. Cella are resuspanded in homogenization bufler consisting of 0.1 M Tris-HCH, pH 7.4, 10 mM EDTA, 2 pg/mi
leupeptin, 2 pg/mi soybean trypsin inhibhor, 2 ug/mi aprotinin and 1 mM phamyl matiyl sutionyt flucride. The cell sus-
pension is aonicaiad 4 times for 10 sec and Is centrifuged at 10,000 x g for 10 min at 4° C. The supamaiant is canti-
fuged at 100,000 x g for 1 hr & 4° C. The 100,000 x g microsomsl pallat is nesuspandad in 0.1 M THe-HGI, pH 7.4, 10
mM EDTA to appreximately 7 mg protein/mi and slored at -80° C.

Microaomal preparations are thawed immediately prior to uss, subjected 0 a brief sonication, and then diuled to a
proteln concantrgtion of 125 pg/mi In 0.1 M Tris-HC! bufter, pH 7-4 commining 10 mM EDTA, 0.5 mM phanol, 1 mM
raduced ghusthione and 1 uM hematin. Assays are perforrmad in duplicate in a final vokmne of 250 . initlally, 6 pl of
DMB0 vahicle or drug in DMSO are acided 10 20 pl of 0.1 M Tris-HCl buffer, pH 7.4 containing 10 mM EDTA in wells of
a 96-despwell polypropyiense fitre plate. 200 i of the microsomal preparation are then added and pre-incubated for 15
min &t room temparature before addition of 25 pl of 1 M arachidonic acid in 0.1 M Trs-HCl and 10 mM EDTA, pH 7.4.
Samples are incubated for 40 min at room temperahure and the reaclion Is siopped by the addition of 25 pl of 1 N HQL.
Samples are nautralized with 25 l of 1 N NaOH prior fo quantitation of PQE; contant by radicinmuncassay (Dupont-
NEN or Amersham assay kits). Cyclocxypenass activily is delined as the difference betwean PGE; levels in samples
incubated in the presence of arachidonic acid and sthanal vehicle.

A ! the activity of purified | COX-2
The enzyma aclivity s measwred using a chromogenic assey based on the caddation of N,N,N',N'4stramathyl-p-

phenylenadiamine (TMPD) during the reduction of PGG, to PGH, by COX-2 (Copeland et al. {1994) Proc. Nail. Acad.
Bcl. 91, 11202-11208).
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Recombinant human COX-2 ks purified from S19 calls as previously deacribed (Parcival et al {1954) Arch. Biocham.
Biophys. 15, 111-118). The assay mixiure (180 ul) containg 100 mM sockumn phosphate, pH 6.5, 2 mM genapol X-100,
1 pM hamatin, 1 mg/mi gelatin , B0-100 uniis of purified enzyme (Ona Lit of enzyme is defined s the amount of
snzyma recuired 1o produce an 0.D. change of 0.001/min at 810 rm) and 4 pl of the test compound in DMBO. The
mixiure is pre-incubated at room tamperaiure (22°C) for 15 minutss prier 1o Initiation of the enxymatic reaction by the
adkition of 20 pl of a sonicated solution of 1 mM arachidonic acid (AA) and 1 mM TMPD In assay buffar {without
enzyma or hamatin). The enzymatic activily is maasurad by sstimation of the mitial valocity of TMPD oxdciation over the
first 38 sac of the reaction. A non-specific rate of cxidation is cbeerved in the absence of enzyme (0.007 - 0.010 O.D,
/min) and is eublracted belore the caiculation of the % inhibition. ICs; values are derived from 4-pammeter least
sQuAres non-inaar ragression analysis of the log-dose vs % inhibition plot.

HUMAN WHOLE BLOOD ASSAY
Bationala

Human whole blood provides a protein and cell-rich mileu appropriate for the shudy of biochemical efficacy of ant-
inflammatory compounds such as seleciive CO-2 Inhibltors. Studies have shown that normal human blood does not
contain the COX-2 enzymea. This is consistent with the obearvation that COX-2 inhibitors have no effect on PGE; pro-
duction in normal bioad. These inhibltors are active only after incubaion of hurnan whole biood with LPS, which Induces
COX-2. This aseay can be used to evaiuate the inhibitory effect of salective COX-2 inhibltors on PGEE; production. As
well, piatelets In whole bicod contain a large amount of the CCOIX-1 anzyme. immediately following bicod clotting, plate-
lots are activated through a thrombin-mediated mechanism. This reaction results in the production of thromboxane B,
{TxBs) via acthvation of COX-1. Thus, the eflect of test compouncis on TxB, levels following biood diotting can be exam-
ined and usad as an index jor COX-1 aclivity. Therelore, the dagrea of selaciivity by the fest compeound can be deter-
mined by measuring the levels ol PGE; after LPS incduction {COX-2) and TxB; folowing biood clotting (CQ0(-1) In the
SAUMe ARy,

Method
A. COX-2 (LPS-induced PGE; produciion)

Fresh biood is collected in heparinized tubes by venipunciure from bath male and female voluntears. The cubjects
have no spparent Inflammatory condiions anxd have not talken any N@AIDs for at least 7 days prior o biood collection.
Plasma & immadiately obiained from a 2mL blood aliquot to use as biank (basal levels of PGE;). The remaining blood
Is Incubated with LPS (100 ug/mi final concentration, Sigma Chem, #L.-2630 from E. coll; diiuted in 0.1% BSA (Phos-
phate buffered saline) for 5 minutes at room temperahure. Five hundred pl alicuots of biood are incubated with elther
2l of vehicle (DMSO) or 2l of a test compourd at final concantrakions varying from 10nM 10 30pM for 24 hours at
37°C. Atthe end of the incubation, the bload is centrifuged at 12,000 x g for § minubes io cbiain plasma. A 100ul aliquot
of plasma fs mbaxi with 40051 of methanol for protsin precipitation. Tha supematant is cbiained and 's assayed for
PGE; wing a radicimmunoaseay kit (Amersham, APA#530) after convemsion of PGE; to its methyl cximate derivative
according 1o the manuiactrers procedure.

B. COX-1 (Clotting-induced TxB; praduction)

Frash biood Is collected into vacutainers conlaining no anlicoagulants. Aliquois of S00pL ara immediataly trans-
farred 10 slliconized microcentrifuge tubes preloaded with 2yl of either DMSO or a test compound at final concantra-
tiona varying from 10nM t0 30pM. The tubes are vortexed anxd incubated et 37°C for 1 hour fo aow bioad to cot. Al the
and of incubation, senum s obtained by centrifugation {12,000 x g for 5§ min.). A 100pL aliquot of serum ks mixed with
400pL of methanol for protein precipitation. The supematant is cbinined and is assayed for Txi3, uaing a anxyme immu-
noassay kit (Cayman, #519031) according o the manulaciurer's ingiruction.

BAT PAW EDEMA ASSAY
Profocol
Male Sprague-Dawiay rais (150-200 g) are fasted overnight and are given pa, either vehicle (1% mathocs! or 5%

Twaan 80) or a test compourd. One hr later, 4 line is drawn using a panmanant marker at the level above the anide in
one hind paw 1o define tha area ol the pmwv 1o be monitored. The paw voluma (Vo) la measured using a plsthysmometer

6
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(Ugo-Baslle, italy) based on the principle of water displacement. Tha animals ara then Injectad subplantarty with S0 pl
of 1% carrageenan solution in safine (FMC Corp, Maine) inio the paw using an insulin syringe with a 25-gauge needie
(l-e. 500 g canragesnan per paw). Three hr later, the paw volume (V3) is measured and the increases in pew volume
(V3 - Vo) are calcutated. The animals are sacrificed by CO; asphyxiation and the abesnce or presencs of stomach
lesions ecored. Data is comparad with the vehicle-coniral values and parcert inhibition calculsted, All treatment groups
sre coded to efiminate obeerver bias.

NSAID-INDUCED QASTROPATHY IN RATS
Bationale

The major side eflect o convertional NSAIDs 1s their abiity 1o produce gastric lesions in man. This aclion is
befleved to be caused by inhibition of Cox-1 in the gasiroimestinal tract. Rats are particularly sensitive to the actions of
NBAIDs. Infact, rat models have bean used commonly in the past 10 evaiuate the gastroiniestingl side effects of crent
conventional NSAIDs. in the present assay, NSAID-induced gastroiniestiral damage is cbserved by measuwring fecal
51Cr excretion after systemic injection of 3'Cr-labeled red biood cells. Fecal 3'Cr excretion is & well-sstabished and
sensitive technique 1o detect gasirintestinal integrity In animals and man.

Male Sprague Dawlay rats (150 - 200 g) are adminktered orally a test compound either once (acute dosing) orb.l.d.
for 5 daye (chronic dosing). immediately after the administration of the last dose, the rats are injected via a tall vein with
0.5 mL of 5*Cr-iabeled red biood celis from a donor rat. The animals are pliaced individually in metabolism cages with
food and water ad #b. Feces are collected for a 48 h pariod and 5'Cr facal excretion s calculated as a percent of total
nmm“cmdmmwnmummmmmudwbmm
heparinized tubss via the vana cava from a donor rat. Plasma I removed by centrifugation and replenished with equal
volume of HBSS. The red biood calls are ncubated with 400 Ci of sodium *'cdwomats ior 30 min. at 37° C. At the end
of the Incubation, the red biood celle are washed twice with 20 mL HBSS to remove free sodium 'chromate. The red
bioad calle are finally reconstitutad in 10 mL HBSS and 0.5 mL of the solution (about 20 CI} ks Injected per rat.

Protein-osing gastropaihy (maniiested as appearance of circulaiing cells and plasma proteins in the Gl fracl) is &
significant and dose-imiting adverse response to standard non-steroidal ant-nflammatory drugs (NSAIDs). This can
be quantitatively assessed by intravenous administraion of 5'CrCl, solution. This lsctopic lon can avidly bind 1o cell and
sarum glabing and cell andaplasmic reticulum. Messuremant of radioaciivily appaaring in faces collected for 24 h after
administration of the isoiope thus provides a sensitive end quantiiative indax of pratein-losing gasiropathy.

Groups of male equirel monkays (0.8 to 1.4 kg) are freaied by gavage with alther 1% methocell or 5% Tween 80
In Hp0 vehicles, (3mig b.ld) or test compounds at dosas from 1 - 100 mgAg bld. for § days. Intravencus 5'Cr
(5CVkg In 1 mikg phosphate bufter saline (PBS)) is administered 1 h after the last drug/vehicls dose, and feces col-
lected for 24 h in a metabolism cage and assessed for excreted %'Cr by gamma-counting. Venous biood ks sampled 1
h and 8 h after the last drug doss, and plasma concentrations of drug measured by RP-HPLC.

Male SBpmgue-Dewlay rats (150 - 200 g) were fasted for 16 - 18 h before use. At spproximataly 9:30 a.m., the ani-
mals were placed tarmporariy In plexdglass restrainers and their basaline rectal temperature was recorded using a fle-
ible temparature probe (YS! saries 400) connected to a digital thermometer {Modal DB502, Cole Parmer). The same
probe and thermometsr wars usad for all animals 1o reduce esparimental esror. The animals were returned 1o thair
cages after the temperahre messuremants. At ime zaro, the rala were injactad inraperitoneally with aither saline or
LPS (2 mg/kg. Sigma Cham) and the recial temperaiure was remeasiured at 5, 8 and 7 h fallowing LPS Injection. After
the measuremeant at 5 h, when the increase in temperature had reached a plateau, the LPS-Injected rais wera given
either the vehidle (1% methocel) or a test compound omlly o deternine whether the compound could reverse the
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pyrexia. Percant reversal of the pyrexia was calculated using the rectal tampamure obteinad at 7 h in tha control (vehi-
cle-treated) group as the relerence (zero revarsal) paint. Complete reversal of pyrenia fo the pre-LPB bassiine value is
taken as 100%.

Tormperaiure probes were surgically implanted under the abdominal skin in a group of squiitel monkeys (Saimini
sciuirous) (1.0 - 1.7 k). This aliows for the montioring of body tempemture In comcious, unresirained monkeys by a
telamatric sensing sysiem (Data Sclances international, Minnesota). The animals were fasted and were placed in indl-
vidual cages for acclimatization 13 - 14 h before use. Elecironic recelvers were installad on the side of the cages which
pick up signals from the implanted temperaiure probes. At appradmately 9:00 a.m. on the day of the experiment, the
monkeys were restrained temporarily in tralning chairs and were given a botus LV. injection of LPS, {6 mg/kg, dissoived
in sterile caline). The animalé were relumed to thelr cages and body temperature was recorded contirnuously every 5
min. Two h after injection of LPS, when the body temperature had increased by 1.5 - 2* C, the monimys weare dosad
omally with either vehicle {1% methocel) or a test compound {3 mg/ig). One hundred minutes later, the difference
batween the body termperatire and the bassiine value was detsrmined. Percen inhibition was caiculated taking the
value in the control group as 0% inhibition.

Experiments were parformed using male Sprague Dawley rais (90-110¢). Hyperaigesia 10 mechanical comyree-
slon of the hind pew was induced by intraplantar injection of carmageanan (4.5 mg Into one hind paw) 3 h previously.
Conirol animals received an equivalent volume of saline (0.15 ml intaplantar). A test compound (0.3-90 mg/kg. sus-
pended in 0.5% methacal In cigtiled waler) or vehicle (0.5% methocel) wes administered orally (2miAg) 2 h after car-
ragaenan. The wcalsation mgponse 1o comprassion of the hind paw was measured 1 h later using a Ugo Baslle
aigesiometer,

Statislical analysis for carmageanan-intuced hyperalgesia was performed using one-way ANOVA (BMDP Swfistical
Software Inc.). Hypenaigesia was determined by subtracting the vocalisation threshold in ealine injecied s from that
obiained [n animals injected with camageanan. Hyperigesla ecores for drug-reated rats were expressed ae a percent-
age of this reapones. IDyy values {the dose producing 50% of the maximum cbearved response) were then calculaied
by nonlinear least equares regression analysis of mean data using GraFit (Erithacus Software).

Aduvant-induced Arthitis in Rein

Bavenly, 6.5-7.5 wesk okl, fernale Lewis rats (body weight ~148-170 g) were weighed, ear markad, and assigned
1o groups (& negative control group in which arthvitls was not induced, a vehids control group, a positive control group
administered Inclomethacn at a total dally dose of 1 mg/g and four groups administerad with a test compound at total
dally doses of 0.10-3.0 mg/kg) such that the body weights were equivalent within each group. Six groups of 10 rats each
were Injectad Inio a hind paw with 0.5 mg of Mycobacterium butyricum In 0.1 mi of Bght mineral oll (acjuvart), and a
negative control group of 10 rats was not injectad with adiuvant. Body weights, contralateral paw volumnes (determined
by marcury displacemant plethysmography) and lateral mdiagraphe (cbtained under Katamine and Xylazine anesthe-
sia) ware determined belore (day -1) and 21 daye following adjuvant injection, and primary paw volurmes wera deter-
minad belore {dey -1) and on days 4 and 21 following aduvent injection. The s were anesthatized with an
Intramuscular injection of 0.03 - 0.1 mi of a combination of Ketamine {87 mg/kg) and Xylazine (13 mg/ig) for radio-
graphs and injection of adjuvant. The raclographs ware mads of bath hind pews on day 0 and day 21 using the Fexdiron
(45 kVp, 30 seconds) and Kodak X-OMAT TL f2m, and were developed in an automatic processor. Radiographs wers
evaluated for changes in the soft and hard tissues by an investigador who was biinded to exparimenial treaimant. Ths
following mdiographic changes wene graded rusnarically eccording 10 severity: increased eoh issua volume (0-4), nar-
rowing or widening of joim spaces (0-5) subchondral erosion (0-3), periosteal reaction (0-4), osieclysis (0-4) subliom-
tion (0-3), and deganamtive oint changes (0-3). Bpecific criteria were used 1o esiabiish the numerical grade of severily
for each raciographic changs. The maximum possiia acora per foot was 26. A test campound at total daily doses. of
0.1, 0.3, 1, ard § my/g/day, indomathacin af a ilal daily dose of 1 mg/igiday, or vahicle (0.5% methacel in sterile
water) wors adminiciersd per os b.i.d. beginning post injeciion of adjuvaut end continuing for 21 days. The compounds
were prepared weeldy, refrigerated in the dark unil used, and vortax mimed mmadiately prior 10 administration.

Two-lacior (treatment’ and Bme’) analysls of variance with repsatad measurss on tima’ were applled o the %
changes for body weight and foot volumes and 1o the rank-transiormed radiographic fotal ecores. A post hoc Dunneit
's test was conducted 1o cormpare the effect of treaiments to vehicls. A one-way analysis of variance was applied 10 the
thymic and eplesn weigihts followed by the Dunnett's test to compare the sffect of treatments to vehicle. Dose-responss
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curves for % Inhibition in foat volumes on days 4, 14 and 21 wery fitted by a 4-parameter logistic function using a non-
{inear loast aquares’ regression. IDs, wes defined as the dose coresponding 1o a 50% reduction from tha vehide and
was derivad by interpolation from the fittad 4-paramater acquation.

Bepresoniztive Bioiogical Deia

Compaunds of the present invention are inhibiiors of COX-2 and are theraby uselul in the trestment of COX-2 meci-
ated dissases as enumersbed above. The aclivities of compound A against cyciooxygenass may be seen in the repre-
saniative resulis shown balow In the Tabia. in the assays, inhiblion ke datermined by measuring the amount of a
prostaglandin Gynthesized in the presence and absence of & putative inltiblior. The [Ceg values rapresent the concen-
tration of putative Inhibitor required o lower proetagiandin synthasis 10 50% of that cbtained as compared to the unin-
hibited control. The EDyy values In the at paw edema assay represent the dose of compound required to reduce
edema farmation by 50% ss compared 1o the vehicle control Shown also are the camesponcding biclogical activities of
Compourd B, which compourx s disclosad In WO §5/00501, Example 7 and US 5,536,752,

Table

SO,CH, O SO,CHs.

Assay
¢ C
I
F Compound B
Compound A
COX-2:
CHO Cells 03 uM 02 uM
Whole Blood 45 M d2uM
COX-1
CHO cells >30 uM 17
Whole Blood TTuM 44 pM
U937 microsomes 11 uM 0.45 uM
Rat Paw edema (ED50) 2.6 mg/kg 3.0 mg/kg

5¢

Tha invertion will now be Riustrated by the following non-imiting examples in which, uniess siated otherwiss:

(i) ol operations were cariad oyt at room or amblent tempensiure, that is, st a temperehoe in the renge 18-25°C;
(M) evaporation of ecivent was carmied out Leing a rolary eveporator under reduced pressure (800-4000 pascals:
4.5-30 rmm Hg) with a bath temperature of up t0 80°C;

(@) the course of reactions was foliowsd by thin layer chromatography (T1.C) and reaction times ars given for ilus-
tration only;

(i) malting points are uncomracied and “d’ indicatss decomposition; the maiting points given are those oblained for
the materials prepared as described; polymorphism mary result in isolation of materials with different malting polnis
in soma praparations;

{v} the structure and purity of all final products ware assured by at leact one of the ollowing techniquea: TLC, mass
spacromelry. nuciear magnelic resonance (NMF) spactromelry or microanalytical daia;
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{vi) yiekis are givan for flustration only;

(vil) when given, NMR daia is in the form of delia (3) values for major diagnostic protons, given (n parks per million
{ppm) reiative to tetremeihylsiiane (TMS) as intermal standard, detarmined at 300 MHz or 400 MHz using the indi-
cated solvent; convertional abbreviations used for signal shape are: 8. singlet; d. doublst; t. triplet; m. muliiplet; br.
broad; eic.: In addition "Ar" signities an aromatic signal;

{uill) chemical symbaie have their usual meanings; the following ebibreviations have also been used v (volume), w
(weight), up. (boiing poirt), M.P. (melting point), L (iter{e)). mL (mililters), g (gram{s)), mg (miligrams(s)), mol
(moies), mmol (milimoles). eq (equivalant(c)).

Compound A can be prepared according 1o the following methods Methods of Syntheels
Mathod A

Cyciopsniencne (H) may be halogenated with bromine or iodine ollowed by freatment with a baee 1o give 1l (see
Organic Synthesee 61 65). 3,5-Diflucrophenylboronic acid may then be acided via a paliacium-catalyzed coupling resc-
tion to form IV. 4-Bromothicanisole may be metsiated with nBull or magnesium, and then treated with IV 1o give the
alcohol V. Oxidation with allylic tanpesition may then ba accomplished using an cadkdant such es POC ©© give
cyciopentenone V1. Sulficia cxidation using an axidant such as HzO In the presence of a kmgetate catalyst, MMPP, or
mCPBA then provides cuifone la. Alternatively, V1 may be converind to sulfonamida Ib as described in U.8. Patent
5,474,605, Method A.

-
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(HO),B

o

s £

X=Br,1

SO,MO

ref: US Patent 5,474,995
Method A

o

To bromocyciopantsnone Hia is added fithio or magnesium thioanisnle in give tertiary aicoho! VI, Onddation with a
reagant such as POG than provides the ketone VINl. The sulfide may be mxidired at this point uaing an axidant such as
HgOy in the pressnce of & tungstate catalyst MMPF, or mCPBA to give the sulione [X. Palladim-catalyzed coupling of
3,5-diluarophenylbaronic acki then provides le.
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e i enteol

M=Li, Mg
N l
| B F
- Br
F Pd? o]
o base IX
Ia ¢
Msthad C

3-Ethoxycyclopentanons (X) may ba brominated followed by reatment with a base to give X1 (see Organic Synthosss
61 85). To bromocyciopentenone X1 Is added (Rhic or magnesism thicanisole foliowed by acld reamangement of the
intermadiate acidifion product ¥ give VIll. The sulfide may be cddized at this point using a cxddant such as HyO» in the
presance of a tmgetaie catalyst, MMPP, or mCPBA 1o give the sulione IX. Paliadium-catalyzed coupling of 3,5-cifiluor-
aphenylhoronic ackl then provides i,
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. Oﬂsélf: popr N

OEt

XI M=Li Mg o

X Vil

SOEMO

To a -65°C sclution of 4-bromothioanisole (61 g. 0.3 mol) in THF (800 mL) was addad a solulion of n-Bull (2.3 M
in hexanea, 120 mL) &t a rate 80 as 10 maintain an internal femperature below -65*C. The resuling siush was stired at
-85°C for 2 h, then trested with a solution of 3-athaxy-2-cyclopentsn-1-one (35 g. 0.28 mmol) In THF (50 mL). After 30
min at -85°C, the solution was warmed to 0°C and quenched with sat. aq. NH,Cl (400 mL). The produci was extracted
with 3 x 1L of EXOAc and the combined aximcts were driad over MgSO, and concentrated. The resuling meterlal was
swished In 200 ml of 1:1 EtOAc/haxanes to provide 45 g of tha tile compound e a white solid.

To a suepansion of 3-{4-{methylihialiphenyl)-2-cyciopentan-1-one (0.64 g, 47.2 mmal) in CCl, (200 mL) was acideci
a solution of bromine (5 mi) in CCl, (30 mi) over 20 min. The resuliing orange suspension was stimed lor 1.5 h, then
cooled in an ice-bath, and friethylamine (14 mi, 100 mmol) was addad. After 30 min, the mixiure was quanched with
1M HCI (300 mL) and exdracted with CHxClp. The organic phase was washed with brine, 1Btered through cotton and
evaporated. Pusification by sifica gel chromatography, sluling with 0% CHpClo/hexanes gave the file compound (7.13
Q)

To a 0 °C solulion of 2-bromo-3-{4-(methyithio)phemyl)-2-cyciopenten-1-ane {5.73 g, 202 mmal) In CH,Cl; (100
mL) and MeQOH (50 mL) was ackied MMPP (19 g, 30.7 mmol). The mixiure was stimad 5 h at r.1, than concantrated.
Tha residus was partitioned batween sal aq. NaHCO; and CHyCly The arganic phase was washed with brine, fillered
through cotion and evaporated. The resulting solid was awished in CH,Cla/haxanes io provide the titie compound (5.57
o).
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To a mixiure of 2-bromo-3-(4-{methylsulioryl)phenyl)-2-cyclopenten-1-one (684 mg, 2.11 mmol), 3,5<lfuorophe-
nylboronic acid (632 mg, 5.27 mmol), fris{dbenzylideneacetone)dipaiadium{0) (83 mg, 0.09 mmol), and triphenylphos-
phine (86 mg, 0.36 mmol) was added 40 ml of 3:1:1 Wuene:r-propancl witer and the mixiure wes purged wih
nirogen. After stiving 10 min, disthylamine (1.1 mi, 10.6 mmol) was ackied and the solution was heated to reflux for 4
. The mixture was cooled and parfiioned between 1M NeOH and EtOAs. The organic phase was washed with waler,
1M HC! and brine, and dried over MgSO,,. Pustfication by silica gel chvomatography, siuling with 50% CH,Cl/hexanes,
foliowed by crystailrsiion from CH;Cl/ether/haxanes gave the thie compound (223 mg).

THNMR (CD;COCD3) 5 7.95 (2H, d), 7.65 (2H, d), 6.8 (1H, m), 6.82 (2H, m), 3.19 (2H, m), 3.15 (3H, &), 2.68 (2H,
m).

EXAMPLE 1A
Siep 1 2-Hroma-2-cyclopanien-1-ona

To a 0 *C solution of 2-cyclopenten-1-one (125 g, 1.52 mol) in CCl, (1.2 L) In a three-neck flask aquipped with an
overhaead stirrer was added a solulion of bromine (268 g, 1.68 mof) In CCl, (400 ml) dropwise over 4 h, mainiaining an
Internal temperaiure <2 °C. A eolution of EigN (310 mL, 2.22 mal) in CCl,, (200 mlL) was then added dropwise over 1.5
h, mainiaining an internal temperaiune <10 *C. The resulting cuspension was warmed to 1.t for 1 h, then cocled ©0°C
and filterad. The fitrale was washad with two 700 mi porfions of 3M HCl and 500 mi of brine, then fitered through cot-
fton. Concantration provided 228 g of an orange ol which wes crysialized from 150 mL of 2:1 heane: ether 0 provide
191 g of the title compound,

TH NMR (CD;COCD4) 8 7.94 (1H, 9), 2.72 (2H, m), 2.46 (2H, m).

Toa -78 °C solulion of 4-bromothioanisole (35.1 g. 173 mmal) in THF (500 mL) was added nBull (1.6M In hexanes,
107.5 mL, 172 mmol). The salution was stirrad for 45 min, then a solution of 2-bromo-2-cyclopenten-1-one (25.4 g, 158
mmol) In THF (150 mL) was added and the mhdure was aliowed to warm to 0 °C and was quenched with salurated
aqueous NH,Cl. The majority of the solvent was removed /n vacuo and the residue was suspended in water and
axiracted with two pariians of EIOAc. The organic: inxyers were washed with brine, dried over Mg80,, filtered amd con-
centrated. This material was disscived in DMF (300 mL), cooled 10 0 *C and trexied with PDC (72.4 g, 182 mmal). The
resulting mbdure was warmed 16 r.t. and stirmed for 2 h, then poured Ino water (1.2 L) and exdiracted with two 500 mL
partions of EXOA. The organic layere wers washed with brine, dried over MBS0, filtered and concentrated o give the
tile compound as & light brown solid which was used directly In the next step.

m A

To a 0 *C solution aof 2-bromo-3-{4-{thiamathyljphenyl)-2-cyciopenten-1-ana in 2:1 CHyClo/MeOH (500 mL} wes
added MMPP (100 g). The mixiure was stimed &t r.t. ovemight, then concaniraied and pariiioned belwean sahursiad
NaHCO,, 1M Nay8,0; and CH;Cls. The agueous layer was axtractsd with CHyCly, and the combinad organics ware
washed with brine, filterad through cotion and avaporaind. The resuliing sclld was awished In CH; Clo/ethar 1o provids
23 g of the #itle compound.

TH NMR (CDyCOCDy) 5 8.12 (4H, m), 3.22 (2H, m), 3.20 (3H, 8), 2.69 (2H, m).
Step 4 3.5-Difuomphervihoronc acid

To a -78 “C wolution of 1-brome-3,5-dliucrobenzens (S0 g, 0.28 mol) in sther (880 mL) was ackied nBULi (2.4 M in
hexanes, 108 mL, 0.26 mol) dropwise over 20 min. The resulting solution was stimed for 10 min, than treated with iri-
isapropyborate (61 ml, 0.27 mol). The reaction mixure was warmed to 0 *C for 30 min, then quenched with 1 M HOI,
Afer stirring 30 min, the mixture was paritioned betwesn sthyl acetate and water. The arganic lrysrs wers washed with
brine, dried over Mg&O,, filtered, and evaporaiad. The resulting product was dried under high vaciasm overnight 1o give
38 g of the tile compound.

]|
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'H NMR (CD;COCDy) & 7.50 (2H, br 8), 7.40 {2H, m), 7.04 (1H, m),

A mbdure of 2-bromo-3-{4-{methyisutfonylipheryl)-2-cyciopentan-1-cne (522 g, 166 mmal), 3,5-dllucraphanyibo-
ronic acid (31.9 g. 202 mmol), tris(dbenzylidensaceione)dipaiiadium{D) (3.3 g, 3.6 mmol), and triphenyiphosphine
(1.89 p, 72 mmol) were dissolved in toluene (800 mL) and nPrOH {250 mi) and degassed. After stirring for 10 min,
disthylamine (21 mL, 203 mmol) and water (250 mL) was added. The mixiure degassad again, heated to refiuc for 1h,
then coolad arxi poured inio EtOAC (21). The aqueous layer wes sepamted, and the onganic layer was washed with
02N NaOH (500 mL), 0.5N HCI (500 mL) and brine. The organic phase was then dried over Mg80,, fltered through
celite and evaporated. The resulting light brown eolid was swished in hot EXOA: (250 m), cooled and fitered to give
45.8 g of the title compound, m.p. 174-175°C.

HNMR (CD;COCD,) & 7.85 (2H, m), 7.66 (2H, m), 6.68 (14, m), 6.80 (2H, m), 3.17 (2H, m), 3.12 (3H, &). 2.68 (2H,
m).

B. An alernative method of preparing 2-bromo-3-{4-{methyisulionyfiphenyl)-2-cyclopenten-1-one (Example 1, Stap 3
has bean devaloped as follows:

Step 1 2-Bromo-3-sihoxy-2-Cyclopenten-1-one

To a -15 *C sohulion ol 3-sthoxy-2-cyclopenten-1-one (185g, 1.30 mol) in 1.8 of CHCl, was added a solution of
bromina (219 g, 1.37 mal) In CHCly (200 mL) via dropping fumel over 1.5h to give a thick yellow shary. After 30 min
additional siring, & solution of EtaN (210 mi, 1.5 mol) in CHCly (300 ml) was added via dropping furnel over 30 min.
The resulting mixture was concentrated, suspandad in EXOAE and fitered through a pad of 2 cm callte over 1 cm sifica
gal. Tha fitraie was concanirated, and the resulting materia! recrystallzed from 4:1 ether/hexanes io provide 245 g of
the title compound.

H NMR (CD;COCDs3) 3 4.43 (2H, Q), 2.5 (2H, m), 2.47 (2H, m), 1.39 (3H, 1.

Toa -78 *C salution of 4-bromothioanisole (253 g, 1.25 maf) In THF (5 L) was added nBull (2.5 M In haanes, 500
mL, 1.25 mal) aver 20 min in give a thick slurry which was slimed 2h st -78 *C. A solution of 2-bromo-2-cyclopanten-1-
one (242 g, 1.18 mol) In THF (1 L) was then added via canruls and the mbdure was aliowed 10 wanm o -10 *C. 6N HCl
(430 mlL) waa then added and the resuliing mixhure stred 20 min. EtOAC (3L) was added and the aqueous phase was
saparated. The organic layer was concentmated. The residue was suspended in ether and fitered fo give 287 g of the
fitle compound.

THNMR (CD;yCOCDy) 8 8.12 (4H, m), 3.22 (2, m), 3.20 {3H, 8), 200 (2H, m).
The foliowing sample pharmaceutical formulation are llustrative of the invertion:

To a room temperature suspension of 2-bromo-3-(4-{methyithio)phanyl)-2-cyclopentan-1-ans (67.4 g, 238 mmal)
in EtOAc (500 mL) and CH2CE2 (100 ml) was arded NaWO4 2H20 (3.1 g, 9 mmol) and Aliquat 336 (12 g, 30 mmal).
10 mL of 30% H202 was added and the mixture warmed to 40°C 1o initiale the oxidation. 85 mi. of H202 was then
added dropwise over 20 min with external cooling 1o maintain an infemal tempemature of appraximately 50°C. The dark
reaction mixiure was than maintained &t 40°C for 1.5 h. The aquecus lxyer was saparated and the organic phase was
washed twice with warm water. The organic phase was than conceninated o S00 mL and the precipitate was fitered
and washad with ather to give 52.2 g of the title compound s a white salid.

(Z
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Wet granuiated fablet composition

Amount per tablet ingredient
25myg CQOX-2 inhbbitor
T7mg Microcrysialine caluloss
™.7mg Laciose monohydrte
émg Hycdraxypropyl cefulose
amg Croscarmalioss sodisn
1mg Magnesiumn stearaie

Tablet dose strengths of between 5 and 125 mg can be accomadeted by warying total tablet weight, and the ratio
ol the first three ingredianis. Generslly &t Is prefersble o maintain a 1:1 rafio for microcrystaline calluioss : lacioge
monohydrate. Varying amounis of up 10 5 mg. of iron axide may be added to this or the other compositions if a yellow

or orange color is desired.
EXAMPLE 2a

Wat granuiated whiet composition

Amount per tablet ingredient
125mg COX-2 inhibitor
25mg Microcrystaliing celivicse
#25mg Laciose monchydmate
1omg Hydraxypropyl celulose
14my Croscarmeliose sodiurn
1mg Magnesium stearats

Wat granulated tablet composition

Amount per tablet ingredient
i0mg COX-2 Inhibitor
872mg Microcrysialine cellulose
ar2mg Lactose monohydraie
émg Hydraxypropy! cefluiose
amg Croscarmelioss sodiumn
1mg Magnesium stearats

£
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Wet granuiated tablet composition
Amount per tablel ingredient
Smg CON-2 nhibitor
89.7 mg Microcrysialiine celulose
89.7 mg Lactose monchydmta
6mg Hydroxypropyl cellulose
8mg Croscarmeliose sodium
1mg Magnesium stearate
Direclly compressed tablet composition
Amount per tablet ingredient
25mg COX-2 inhiblior
106.9 mg Microcrystalline cellulose
108.9 mg Laciose anhydrate
75mg- Croscarmeliose sodium
3Tmy Magnesium clearaie

48!

Tablet dose sirengths of belween 5 and 125 mg can be accomodated by varying toial tabist weight, and the ratio
of the {irst three ingredienia. Generally it Is prelerabie to maintein a 1:1 ratio for microcrysiailine celulose : lactose
monchydrate.

EXAMPLE 32

Directly compressed tablet composition

Amount per tablet ingradient
125mg COX-2 Inhibltor
425 mg Microcrysialine celiiose
425 mg Lactose anhydrate 6‘/
15mg Croscarmalicse sodium
10mg Magnesiumn stearaie
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Directly comyressad tablet composition
Amount per tablet Ingradient
10mg COX-2 Inhibitor
425mg Microcrysialine cellulose
425my Lacioss anhydrate
4 mg Croscarmeliose godium
img Magnesium ciearale

Directly compressad tallet compoaiion
Amount per tabist ingredient
Smg COX-2 Inhbitor
45 mg Microcrysialline cellulose
45mg Lactose anhydrate
4mg Croscarmeliose sodium
img Magnesium stearate
Hard gelatin capsule compoaltion
Amount per capsule ingrediant
Smy COX-2 inhibiior
Tmg Microcrysialiine celiulose
7my Lactose anhycrate
1mg Magnoaium siearate
1 capsule Hard gelatin capsule

Capsule dose strengthe of batween 1 and 50 mg can be accomodated by varying total fll weight, and the ratio of
the first three ingredients. Ganenally it is preferable to mainaln & 1:1 miio for microcrysiaiiine celiuiose : lactose mono-

hydmte,
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Oral solution

Amount per & mi. doss | Ingredient

S0 mg

COX-2 inhibitor

to 5 mL with Polyathylene oxide 400

4,536\

Solution dose sirengths of batween 1 and 50 mg/SmlL. can be accommodated by varying the ratio of the two ingre-

dients.

Oral suspension
Amount per 5 mi dose | ingredient
100 mg COX-2 Inhibitor
150mg Palyvinylpyrolidone
25mg Poly axyethylene sorbiten monolaurete
10 mg Benzolc ackd
to 5 mi with aorbiiol solution (70%)

Suspension dose strengths of belween 1 and 50 mg/5mi can be accomodsied by varying the ratio of the firet two

ingrediants.
EXAMPLE?
intravenous infusion
Amount per 200mL ingredient
dose
img COX-2 inhibitor
0.2my Polysthylene axide 400
1.8mg Sodium chicside
to 200mL Purilied water
Clalms
1. A pharmaceuticsl composifion for the treatment of cyclocygenass-2 maciiated diseasea, esid composifion com- /6

prising a therepautically effeciive amount of a campound which is 2-(3, 5-cfluaraphanyl)-3-{4-(mettylsulfonyl)phe-
myf)-2-cyciopentan-1-one and a pharmaceulically accepiable carrler.

55 2 A pharmacsutical composition comprising 2-{3.5-dFucrophenyl)-3-{4-{meilhylsulionyfjphanyl)-2-cyclopentan-1-
one and a pharmacsulically accepiable camier.

3. A pharmaceuiical composition according o Claim 1 or 2 comprising 10 o 250 mg 2-{3,5-cilfluorophenyl)-3-{4-
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{methylautionyljphenyl)-2-¢yclopenten-1-one and a pharmaceutically acceptabie carrier.

4. A composition according to Claim 1 or 2 comprising 10, 20, 30, 40 or 50 mg of 2+(3,5<diflucrophanyl)-3-{4-methyl-
sulionyl)phenyl)-2-cyciopantsn-1-one.

8 A composition according to Claim 1 or 2 comprising 80, 70, 80, 80, 100, 110, ar 120 mg of 2-{3,5-clluoraphenyl)-
3-{4-methytsulionyl)phenyl)-2-cyclopenten-1-one.

6. A composition according to Claim 1 or 2 compriging 80 10 120 mg of 2-{3,5-difluorophanyl)-3-{4- mathyleulio-
nyfphenyl)-2-cyclopenten-1-one.

7. Acomposiion according o Claim 1 or 2 comprising 10 fo 50 mg of 2-{3,5-diflunrophenyl)-3-(4- methylsutiony!)phe-
myl)-2-cyciapenten-1-ona.

8. A method of treating an inflammatory disease suscepiible to treatment with an non-stercidal anti-inflarnmaixy
agent comprising adminisiration fo a patient in need of such treatment 10 to 250 mg 2-{3,6-dfluorophenyl)-3-(4-
(mathylautiony()phenyf)-2-cyciopanten-1-one.

9. A method according to Claim 8 comprising aedministrafion 10 a pafient in need of such treatment 10, 29, 30, 40 or
50 my of 2-{3, 5-difiuorophanyl)-3-(4- methylsulionylpheryf)-2-cyciopenten-1-one.

10. A method according 1o Claim 8 comprising adminigiration 1o a pafiant in naed of such treatmen 80, 70, 80, 90, 100,
110, or 120 mp of 2-(3,5-difluarophanyl)-3-{4- methylsulfonylphanyl)-2-Cyciopenten-1-one.

11. A meihod according 1o Claim 8 comprising adiministration to a patient In need of such treatment 60 o 120 mg of 2-
(3,5-diluoropheryl)-3-{4- methylsulionyljphenyl)-2-cyclopenten-1-one.

12. A method according fo Claim 8 comprising adminigiration to a patien in need of such freatment 10 1o 50 mg of 2-
(3,5-ciflucrophenyl)-3(4- methyisulfonyphenyl)-2-cyciopenten-1-one.

13. A mathod according fo Claim 8 for the ireatment of non-chranic headache, pain or eweling.
14. A mathad according to Claim 8 for the freaiment of ostecarthritie.

15. A methad according 1o Claim 8 for the freatment of rheunatoid arthriiie.

16. Use of 2-{3,5-difucrophenyl)-3-(4{methylsulionyljphenyi)-2-cyciopenten-1-one In the manulacture of a mexlica-
mant for the treatmant of an inlammatory disesse euscepiible to freatment with a non-cteroidal anti-inflammatory
agent.

17. Use according to claim 18 o 10 o 250 myg 2-(3,5-cifluorophenyl)-3-{4-{msthylsulionyljphenyl)-2-cycicpentsn-1-one
in tha mamulachure of & dosage form of a medicament for the treatment of an inflammatory disease suscapthile o
fraaiment with a non-steroidal antHinflammatory agent.

18, Usa according to Clalm 16 of 10, 20, 30, 40 or 50 mp of 2-(3,5-dfluorophanyl}-3-(4- mathylsulionyfjphanyl)-2-
cydoperten-1-one in the manufaciure of a desage form ol a medicament for the fraatment of an inflammaiory dis-
sass suscepibie 10 freatment with a non-stercidal anti-nflammatory agent.

19. Use acconding 10 Claim 16 of 80, 70, 80, 80, 100, 110, or 120 my of 2-(3,5-cifluorophenyl)-3-{4- methylsullonyl)phe-
nyl}-2-cyciopentan-1-one in the manulacture of a dosage form of a medicament for the treatment of an inflemma-
tory diseass suscepiible 1o treatment with a non-stercidal arti-infismmatory agent.

20. Use acconiing to Claim 16 of 10 o 50 mg of 2-(3.5-difkucrophenyl)-3-{4- methylsulionyliphanyi)-2-cydapentan-1-
one in the marudacturs of a dosags form of a medicament for the treatment of an infismmatory disease susceptible
o freximent with a non-stericial ani-nflammatory agent.

21. Use according 1o Claim 16 of 60 1o 120 mg of 2-(3,5-difuarophenyl)-3-(4- methylsulionyl)phenyl)-2-cyciopenten-1-
one in tha maruiachire ol a dosage form of a medicamaent for the ireximant ol an inflammeaiory dissase susceptible
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fo ireatment with a non-stsroidal anfi-nfammatory agent.

22, Use according 1o Claim 18 of 10 to 30 myg of 2-{3.5-difuoraphanyl}-3-{4- methylsulionyliphenyl}-2-cyclopenten-1-
one in the manuiacure of a dosage form of a medicament for the frestment of ostecarthritis.

23. Use according %o Claim 16 of 60 1o 120 mg of 2-{3,5-dflucrophenyl)-3-{4- mathylsulionyl) phamyf)-2-cydlopenten-1-
one in the manulachure of a dosage form of a madicament for the freatment of osiscarihritis.

24. Use according to Clalm 16 of 10 10 50 of 2-(3,5-diMucrophenyf)-3-(4- methylsulioryipherwyl)-2-cyciopentsn-1-one
in tha manulaciure of a dosage form of a madicament for the treatment of rheumertold arthritis.

25. Usa accarding to Claim 18 of 60 to 120 of 2-(3,5-dillucrophenyl)-3-(4- methyleulionyl)phenyl)-2-cyciopenten-1-cne
in the manuiacture of a dosage form of 4 medicament for the trestrnent of rheumatold arthritie.

26. Use according 1o Clalm 16 of 10 o 50 mg of 2-(3.5-cifluorophenyl)-3-{4- methylsulionyl) phenyf)-2-cyciopenten-1-
one In the manuiachure of a dosage form of a medicamant for the treaiment of non-chronic headacha, pain or owell-
ng.

27. Use acconding 1o Claim 18 of 60 1o 120 mg of 2-(3,5-diffuoraphanyl)-3-(4- methyleulionyl)phenyl)-2-cyciopenten-1-
ona in the manufaciure of a dosage form of a madicament for the treaiment of non-chronic headache, pain or swell-
ing.

28. A compound 2-{3,5-cifluarophenyl)-3-{4-methylsulionyfjphenyl)-2-cyciopenien-1-ona

29. A compound 2-(3.5-diiuorophenyl)-3-(4-methyisulionyllphenyf)-2-Cycicpenten-1-one, for usa in therapy.

30. Crystaline 2-(3,5-dFucraphenyl)-3-{4-methyisuliony(phemyl)-2-cyciopaentsn-1-one.
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Doctor,

JAIRO RUBIO ESCOBAR

Superintendente de Industria y Comercio

E. 8. D

Referencia : Expediente N° 00-97644

Asunto : Remisién de informacién a la solicitud de patente de
Invencién titulada “COMPOSICION DE
LIBERACION DUAL DE UN INHIBIDOR DE
CICLOOXIGENASA-2”,

Solicitante: PHARMACIA CORPORATION.

Yo, Luis Fernando Rinc6n Cuellar, abogado con tarjeta profesional N°
113438 del consejo superior de la judicatura, en mi condicién de apoderado de
la sociedad PROCAPS S.A. conformada bajo las leyes de la Repiiblica de
Colombia y domiciliada en la ciudad de Barranquilla, Colombia, atentamente
manifiesto que por orden expresa de mi representada, con el animo de
colaborar con Entidad en la decisién que sobre la patentabilidad de la
solicitud de la referencia se tomard, me permito solicitarle, muy
respetuosamente, dar curso a la siguiente informacién relativa al arte
anterior relevante para que sea tomado en cuenta en el estudio de
patentabilidad de la solicitud de patente de Invencién de la referencia.

1. PETICION.

Ruego al Sefior Superintendente, NEGAR, en los términos de articulo 48 de
la Decisién 486 de 2000 de la CAN, la Solicitud de Patente de Invencién

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 47 87 1
E-mail: negocics@optimum-co.com - www.optimum-co.com
Bogota Colombia
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denominada “COMPOSICION DE LIBERACION DUAL DE UN
INHIBIDOR DE CICLOOXIGENASA-2", cuyo solicitante es
PHARMACIA CORPORATION, con base en los siguientes hechos y
fundamentos de derecho, relacionados con el incumplimiento de los
requisitos fundamentales exigidos para la concesion de Patentes de
Invencién, segtn la legislacién vigente.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 26 de diciembre de
2000, reivindicando prioridad bajo US 60/181,604 10/02/2000; Yy,
US 60/202,270 05/05/2000, publicado en Colombia en la Gaceta de la
Propiedad Industrial N° 536, bajo NP 642., pig. 221.

2.2. La solicitud colombiana 00-97644 tiene como objeto una composicién
farmacéutica que comprende una o més unidades de dosis administrables
oralmente, incluyendo cada una primera fraccién de un fArmaco inhibidor
selectivo de ciclooxigenasa-2 de baja solubilidad en agua en una cantidad
de alrededor de 10 mg a alrededor de 400mg, estando dicha primera
fracciébn en solucién en un solvente farmacéuticamente aceptable y/o
presenta en particulas sblidas de liberacién inmediata con un tamafio de
particula Dgo menor que alrededor de 1 ym; y una segunda fraccién de
dicho firmaco en una cantidad de alrededor de 10 mg a alrededor de
400mg, estando presente dicha segunda fraccién en particulas s6lidas con
un tamafio de particula Dgo mayor de alrededor de 25 1 ym y/o en ?0
particulas de liberacién controlada, liberacion lenta, Iiberacién
programada, liberacién temporizada, liberacién por pulsacién, liberacién
sostenida o liberacién extendida; en donde dicha primera y segunda
fraccidén se hallan presentes en una relacién de alrededor de 10:1 a
alrededor 1:10 en la composicién. Adicionalmente, reivindica un método

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 613 33 74 - Fax. (571) 6 24 47 87 2
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para tratar una condicién médica o trastorno en un sujeto donde
indicado el tratamiento con un inhibidor de ciclooxigenasa-2, que comprende
administrar oralmente 1 a alrededor de 4 unidades de dosis de una
composicién de cualquiera de las reivindicaciones 1, 17, 19 0 25 una vez al
dia.

2.3. Segtin lo expuesto, la presente solicitud pretende reivindicar un método
terapéutico tal y como lo define en la cl4usula 32. Segiin la decisién 486
de la CAN, se establece claramente en su articulo ntimero 20: “No serdn
patentables: ..d)Los métodos terapéuticos o quiriirgicos para el
tratamiento humano o animal, asf como los métodos de diagnéstico
aplicados a los seres humanos o animales”. Lo aqui reivindicado no es
mas que un plan de dosificacién tal como un método de tratamiento.
Claramente se deduce que el objeto de 1a presente solicitud no puede ser
objeto de patente en Colombia.

2.4. Adicionalmente, el articulo 14 de la Decisién 486 de la CAN consagra en
su articulo 14 lo siguiente: “Los pafses miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los
campos de la tecnologfa, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacién industrial”. A todas luces, un
plan de dosificacién tal y como lo define en el capitulo reivindicatorio en
su clausula 32, no puede reproducirse a nivel industrial. Su objeto es la
derivacién de practicar un método terapéutico, tal como las consecuencias H
de su administracién. La presente solicitud carece de aplicacién Industrial
ya que como se demostré en el apartado interior lo que se estd
reclamando son las caracter{sticas o resultados de aplicar un método de
tratamiento. Estos no son aplicables industrialmente porque primero no
se obtiene un resultado mediante el empleo de materias o fuerzas de la

Calle 119 AN" 53-99. Tel. (571) 6 13 34 18 — 613 33 74 — Fax. (571) 6 24 47 87 3
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naturaleza; y segundo no es repetible ya que usados los medios previstos
no se obtiene siempre el mismo resultado. Por lo tanto el objeto de la
presente invencién no cumple con el requisito de la aplicaci6én industrial.

e D1US5,633,272 (1997-05-27)
e D2 EP 0 863 134 A (1998-09-09)

2.5. El documento D1 afecta directamente la novedad del presente documento

dado que revela con anterioridad un inhibidor de ciclooxienasa-2. Para
ello verse ejemplo 1 del Di1. En el documento D1 se revela que para
propésitos terapéuticos, los compuestos activos de dicho documento
anterior se combinan normalmente con uno o més adyuvantes apropiados
para la ruta de administracién indicada. Si se administran por via oral, los
compuestos pueden mezclarse con lactosa, sacarosa, polvo de almidén,
ésteres celulésicos de 4cidos alcanéicos, ésteres alquilicos de celulosa,
talco, dcido estedrico, estearato magnésico, 6xido magnésico, sales sidica
y célcica de Acidos fosférico y sulfiirico, goma aribiga, alginato sédico,
polivinilpirrolidona y/o poli(alcohol vinflico), y a continuacién formarse
como tabletas 0 encapsularse para una administracién cémoda. Segtin se
revela en dicho documento anterior, tales cipsulas o tabletas pueden
contener una formulacién de liberacién controlada que puede
proporcionarse en una dispersibn de compuesto activo en
hidroxipropilmetilcelulosa. De igual forma se define que las
formulaciones para administracién parenteral pueden estar en la forma
de soluciones o suspensiones para inyecci6n, estériles, isoténicas, acuosas
0 no acuosas. Segtn dicho documento anterior D1, revela particularmente
en la columna 41 linea 48 a columna 42 linea 4 que una formulacién que
incluye un inhibidor de ciclooxienasa-2 pueden prepararse a partir de
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polvos o grinulos estériles que tienen uno o més de los portadores o
diluyentes para usar en las formulaciones para administracién oral.
Igualmente se define que los compuestos pueden disolverse en agua,
polietilenglicol, propilenglicol, etanol, aceite de maiz, aceite de semillas de
algodén, aceite de cacahuete, aceite de sésamo, alcohol bencilico, cloruro
sédico y/o diversos tampones. Asf las cosas es claro que lo reivindicado en
el presente documento objeto de remisién, se define varios adyuvantes y
modos de administracibn ampliamente conocidos en la técnica
farmacéutica. De hecho, en el documento anterior en su descripcién se
revelan varias presentaciones farmacéuticas para la administracién un
inhibidor de ciclooxienasa-2, tal como la cantidad de compuestos
terapéuticamente activos que se administran y el régimen de dosificacién
para tratar un estado de enfermedad con los compuestos y/o las
composiciones donde se define que dependen de una variedad de
factores, incluyendo la edad, el peso, el sexo y el estado médico del sujeto,
la gravedad de la enfermedad, la ruta y la frecuencia de administracién y
el compuesto particular empleado, y asi pueden variar ampliamente.
Seglin este documento D1 en la evaluacién biolégica, particularmente en
la columna 41, lineas 32 a 47, define las composiciones farmacéuticas
pueden contener ingredientes activos en el intervalo de aproximadamente
0,1 a 2000 mg, preferiblemente en el intervalo de aproximadamente 0,5 a
500 mg y lo mis preferiblemente entre aproximadamente 1 y 100 mg
similar a lo reivindicado en la cldusula 1 de la presente solicitud objeto de
remisién. Seglin este texto anterior, se revela que puede ser apropiada
una dosis diaria de aproximadamente 0,01 a 100 mg/kg de peso corporal,
preferiblemente entre aproximadamente 0,5 y aproximadamente 20
mg/kg de peso corporal y 1o més preferiblemente entre aproximadamente
0,1 y 10 mg/kg de peso corporal. La dosis diaria puede adminisirarse en
de una a cuatro dosis al dia. A todas luces, este documento anterior revela
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la misma materia reivindicada en la solicitud objeto de remisién. Por lo
tanto, la presente solicitud, a la luz del documento D1, carece del requisito
de NOVEDAD, dado que lo que pretende se encuentra publicado antes de
la radicacién de la prioridad de la solicitud Colombiana.

2.6. Por su parte, el documento D2 revela un uso de un nuevo compuesto anti-

inflamatorio inhibidor de cicloxigenasa 2, como composiciones que
contiene una dosis permitida de 10 a 250 mg. Este documento D2, revela
la coadministracién con derivados opioid segiin la pigina 3 lineas 54 a 55.
En los ejemplo 2, 2a, 2b, 2¢, 3, 32, 3b, 3c del D2 se describe comprimidos
para tabletas orales que contiene 5, 10, 25 y 125 mg de un agente activo en
asociacién con alglin excipiente preferido. Segfin lo expuesto en dicho
documento anterior D2, en combinacién con el documento D1, a todas
luces, cualquier persona versada en la materia, puede deducir el plan de
dosificacién en 1 mg a 100 mg por dosis y uno méis excipientes
farmacéuticamente aceptables reivindicados en la presente solicitud.
Cualquier persona versada en la materia podrd deducir lo definido en las
reivindicaciones de la presente solicitud objeto de remisién,
especialmente a partir de lo que dicta el documento D2 en los ejemplos,
combinado con la descripcién del D1 en lo concerniente al inhibidor de
cicloxigenasa 2, de manera que podré resolver el problema planteado en
la presente solicitud y llegar a la misma solucién propuesta. Por lo tanto,
la presente solicitud, a la luz del documento D1 en combinacién con el
documento D2, carece del requisito de ALTURA INVENTIVA, dado que lo
que pretende es derivable del arte anterior.

2.7.1. CARECE DE NOVEDAD: Segiin la decisién 486 de la Comunidad

Andina de Naciones, Articulo 16.- “Una invencidén se considerard nueva
cuando no esté comprendida en el estado de la técnica. El estado de la
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técnica comprenderd todo lo que haya sido accesible al piiblico por una
descripcion escrita u oral, utilizacién, comercializacién o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en
su caso, de la prioridad reconocida.”. A la fecha de prioridad, 5 de mayo
de 2000, ya era conocido, pues como se demostr6, era parte del arte
anterior la materia sobre la cual busca proteccién en el capitulo
reivindicatorio con base en el documento D1.

2.7.2. CARENCIA DE ALTURA INVENTIVA. Segi(in la Decisién 486 de la
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una
invencién tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia técnica correspondiente, esa
invencién no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”. A la fecha de prioridad, 5 de mayo de
2000, el documento D1 en combinacién con D2, es posible deducir el uso
y las alternativas farmacéuticas de composiciones de liberacién dual de un
inhibidor de ciclooxigenasa-2.

2.7.3. CARENCIA DE APLICACION INDUSTRIAL La Decisién 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 aplicacién
industrial. La presente solicitud carece de aplicacién Industrial ya que
como se demostro lo que se estd reclamando es un método de tratamiento
tal como un plan matemético de dosificacién y las consecuencias de seguir
dicho tratamiento. Estos NO son aplicables industrialmente porque
primero no se obtiene un resultado mediante el empleo de materias o
fuerzas de la naturaleza; y segundo no es repetible ya que usados los
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medios previstos no se obtiene siempre el mismo resultado. Por lo tanto el
objeto de la presente invencién no cumple con el requisito de la aplicacién
industrial.

2.8.Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decisién 486
de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros
otorgardin 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 aplicacién
industrial.”. La solicitud pretendida no cumple con los tres requisitos de
patentabilidad.

2.9. Por consiguiente, si se concede el registro solicitado se induciria al
monopolio de un producto que no cumple con los requisitos primordiales
exigidos por la mencionada Decisi6n 486.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente remisién y negar el registro Patente de invencién
denominada ““COMPOSICION DE LIBERACION DUAL DE UN
INHIBIDOR DE CICLOOXIGENASA-2”, solicitud Colombiana que
apareci6 publicada en la Gaceta de la Propiedad Industrial N° 536 del 30
de enero de 2004, en la pigina 221, bajo el NP 642.

3. PRUEBAS. %

De conformidad con lo dispuesto por las normas vigentes, solicito a
usted tener como prueba en este asunto los siguientes:
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o D1US35,633,272 (1997-05-27)
* D2EP 0 863 134 A (1998-09-09)

4. FUNDAMENTO DE DERECHO.
Fundamento esta remision en las normas legales siguientes:
4.1. Numeral 1 del articulo 586 del Codigo de Comercio.

4.2, Articulo 48 de la Decisibn 486 de la Comisién del Acuerdo de
Cartagena.

4.3. En las demés normas concordantes.

5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes
documentos:

o D1US5,633,272 (1997-05-27)
e D2EP 0 863134 A (1998-09-09)

6. NOTIFICACIONES

Para efectos de notificaciones que por disposicién del articulo 50 del
Decreto 01 de 1984 debe hacer su Despacho, informo que mi representada y la
suscrita recibiremos notificaciones en la Secretaria de su Despacho o en mis
oficinas de abogado situadas en la calle 119* N° 53-99 de esta ciudad de
Bogota.

Calle 119 A N° 53-99. Tel. (571) 6 13 34 18 — 6 13 33 74 — Fax. (571) 6 24 4787 9
E-mail: negocias@optirmum-co.com - www.optimum-co.com
Bogotd Colombia

1



Sefior Superintendente,

M @;‘e%\ﬁ]

C.C.

Calle 119 AN° 53-99. Tel. (571) 6 13 34 18 - 613 33 74 — Fax {(571) 6 24 47 87 10
E-mail: negocios@optimum-co.com - www.oplimum-co.com

Bogoté Colombia



) sl Sy

PROCAPS

PODER ESPECIAL

Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DMISION DE NUEVAS CREACIONES

Cludad

Referencia: Poder- Remision de informacién a e solicitud de patente N°
00-97644. - ’

Yo, WALTER TANAKA TATEKAWA, mayor de edad, identificado con la cédula'de ciudadania
No 16.251.923 expedida en Paimira (Valle), domiclliado y residente en la ciudad de Barranquilla,
actuando en nombre y representacion de la socledad PROCAPS 8.A., con NIT 890.106.527-5,
maniflesto que conflero poder especial, ampiio y suficlente al doctor LUIS FERNANDO RINCON
CUELLAR, abogado en ejerciclo, identificado con la cédula de ciudadania nimero 78.532.186 -
de Bogota y con tarjeta profesional nimero 113.438 expedida por el Consejo Superior de la

, Judicatura, para que adelante y lieve hasta su cuiminacién una remision de Informacidn en
relacién a fa patentabliidad de la solicitud de la referencia tfulada *COMPOSICION DE
LIBERACION DUAL DE UN INHBIDOR DE CICLOOXIGENASA-2", cuyo solicitante es
PHARMACIA CORPORATION.

Mi apoderado cuenta con amplias facultades para el ejerciclo del presente poder, en especial las
de recibir, transigir, sustituir, reasumir y desistir.

@gT TATEKAWA

PROCAPS SA, i
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