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Sefora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S D.

Referencia : Expediente N° 08 082662

Asunto : Oposicién a la solicitud de patente de Invenciéon titulada
“COMPOSICION FARMACEUTICA ANTICANCER QUE
COMPRENDE UN COMPUESTO DE
TIAZOLIDINDIONA”

Solicitante : DAIICHI SANKYO COMPANY, LIMITED.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 612el 29 de enero de 2010
Yo, CIELO ANGELA PENA RODRIGUEZ, abogada en ejercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 82701 del Consejo Superior de .
la Judicatura, en mi condicion de apoderada de la sociedad PROCAPS §S. /
conformada bajo las leyes de la Republica de Colombia y domiciliada en la ciudad de
Barranquilla, Colombia, atentamente manifiesto que estando dentro del término de ley
y por orden expresa de mi representada, presento oposicidn a la concesion del registro
de la Patente de Invencion titulada “COMPOSICION FARMACEUTIGA/
ANTICANCER QUE COMPRENDE UN COMPUESTO DE
TIAZOLIDINDIONA ”, cuyo titular es DAIICHI SANKYO COMPANY, LIMITED,

Carrera 13 N° 119:95, Of 104 Tel. (5713213 1213-62050121 - Fax. {571) 6 1219 79
E-mail: negocios@optimum-~co.com - www.optimum-co.comn
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y pido a Usted declarar fundada esta oposicion y en consecuencia negar el registro de la

patente solicitada.

e

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

1. INTERES PARA ACTUAR

CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la/-
ley como se analizard mas adelante y de ser concedy/a‘fecmrin dir%mcnte la
comercializacion de algunos produgtos de mi representada, que contienen, en
particular  TIAZOLIDINDIONA. Por lo tanto, solicito respetucsamente a ese
Despacho se sirva tener en cuenta la presente oposicion dentro del tramite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS : /

2.1. La solicitud objeto de la presente fue presentada el 08 de agosto de 2008
reivindicando prioridad bajo la solicitud JP20060031791 del 2006-02-09; y fue
publicada 'en Colombia, en la Gaceta de la Propiedad Industrial N° 612 del 29 de
enero de 2010, cuya publicacion internacional corresponde a la

WO2007/091622 del 16/08/2007.

2.2. La solicitud colombiana 08 082662 dbjetc de lu presente oposicion, se refiere a

una composicion farmacéutica anti cancer para la profilaxis o el tratamiento de

Carrera 13 Ne 11995, Of. 104 Tel. {571) 2 1312 13- 62050 21 - Fax. (571D 6 12 19 79
E-mail: negocios@optimum-to.com - www.optimum-co.com
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e

cancer gistrico, cancer de colon, cincer de pulmén, cincer de mama, cancer
pancredtico, cancer de rifon, cincer de prostata, meduloblastoma,
rabdomisarcoma, sarcoma de Ewing, liposarcoma, mieloma multiple o leucemia,
que comprende un compuesto de rtiazolidindiona o una sal del mismo como

ingrediente activo.

. 2.3. Con base en el articulo 14 de la Decision 486 de la CAN que consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto
o procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan /
nivel inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las
invenciones objeto de patente deben ser nuevas y tener nivel inventivo. Bien,
pues antes de la fecha de prioridad de esta solicitud se encuentran los siguientes

documentos que afectan la patentabilidad de la presente solicitud:

o D1: WO0195859 publicada el 20 de diciembre de 2001.
e D2: WO0205791 A2 publicada el 24 de enero de 2002.

o 2.4. Ahora bien, el documento D1, particularmente en la descripcion revela unos
compuestos de difeniletileno y derivados de los mismos con intermedios de
tinzolidindiona u oxazolidindiona y que son utiles para tratar diabetes,
hiperlipidemia y otras enfermedades relacionadas con la resistencia a la insulina,
tales como enfermedad de las arterias coronarias y enfermedad vascular periférica,
y también para 25 tratar o inhibir la inflamacién o las enfermedades
inflamatorias tales como artritis inflamatorias y enfermedades vasculares del
colageno, que son causadas por, por ejemplo, citoquinas o ciclo oxigenas as tales

como TNFalfa, IL-1, 1L-6 y/o COX-2. Los compuestos también son utiles para

Carrera 13 N° 11995, Of 104 Tel. (5712 1312 13-6205021 -Fax. (57TD6 1219 79
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tratar 0 prevenir otras enfermedades mediadas por citoquinas y/o

ciclooxigenasas, tales como cancer.

2.5. Adicionalmente el documento D2, menciona particularmente en la
descripcion, y més adelante en las reivindicaciones 7 y 16 que la urilidad de
inhibidores aromatasa, antagonistas de EGFR e inhibidores de EGF es bien

reconocida en la terapia anti cincer.

2.6. Considerando el documentos D1 el estado de Ia técnica mds cercano a la
invencion tenemos que no es posible reconocer novedad ya que composiciones
farmacéuticas anti cincer, que comprenden un compuesto de tiazolidindiona o

una sal del mismo, eran ampliamente conocidas a la fecha de prioridad.

2.7. Por lo tanto, la solicitud objeto de la presente oposicion no puede comprender
patente toda vez que no cumple con el requisito mas importante, la NOVEDAD,

dado que lo que pretende ya es ampliamente conocido en el arte anterior.

2.8. Tomando los documentos D1 y D2 no es posible reconocer altura inventiva, ya
. que seria obvio para un experto en la materia ‘a partit del documento DI,
apoyado en el hecho de que los compuestos ahi descritos tienen actividad anti
cancer y efectos sinérgicos en combinacién con otras drogas anti cancer y del
documento D2, concebir una composicién farmacéutica anti cincer para la
profilaxis o el tratamiento de ciancer gastrico, cincer de colon, cincer de pulmén,
cincer de mama, cincer pancreatico, cincer de rifion, ciancer de prostata,
meduloblastoma, rabdomisarcoma, sarcoma de Ewing, liposarcoma, mieloma
multiple o leucemia, que comprende un compuesto de tiazolidindiona o una sal
del mismo como ingrediente activo. Asi entonces lo prerendido en la solicitud
objeto de la presente oposicién, carece de altura inventiva.
Carrera 13 N° 11995, Of. 104 Tel. (571)213 12 13- 6205021 - Fax. {(571)6 12 19 79
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2.9. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la
solicitud colombiana 08 082662 no puede pretender un monopolio por patente
toda vez que lo que pretende no cumple con dos de los tres requisitos necesarios

para su proteccion.
2.10. Que por consiguiente, respecto a la solicirud pretendida se tiene que:

. 2.10.1. CARECE DE NOVEDAD: Segtin la decision 486 de la Comunidad Andina de

Naciones, Articulo 16.- “Una invencidn se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya sido accesible al publico por una descripcion escrita w oral, utilizacion,
comercializacion o cualquier otro medio antes de la fecha de presentacion de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 09 de
febrero de 2006 ya era conocido, pues como se demostrd, era parte del arte
anterior con base en los documentos DI y D2, una composicion farmacéutica
anti cdncer, que comprende un compuesto de tiazolidindiona o una sal del

mismo, sobre la cual busca proteccion en el capitulo reivindicatorio.

2.10.2. CARENCIA DE' ALTURA INVENTIVA. Segiin la Decision 486 de la
- Comunidad Andina de Naciones, Articulo 18.- “Se considerard que wuna invencién

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia

técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado

de manera evidente del estado de la técnica.”. A la fecha de prioridad, 09 de febrero

de 2006, a partir del documento D1 por si solo, o por la combinacién de D1 y

D2, puede llegar de manera evidente a una composicion farmacéutica anti

céncer, que comprende un compuesto de tiazolidindiona o una sal del mismo

Carrera 13 Ne 11995, Of. 104 Tel. (571}2131213-6205021 - Fax. (571)6 12 19 79
E-mail: negocios@optimume-co.com - www.optimum-co.com
Bogota Colombia




&

Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

como ingrediente activo, sobre la cual busca proteccion en el capitulo

reivindicatorio.

2.11. Dado lo anterior, es posible deducir que la solicitud v lo reivindicado no es
P q y
objeto de patentabilidad pues es contrario a lo que dicta la Decision 486 de la
Comunidad Andina de Naciones, Articulo 14. “Los Paises Miembros otorgardn
g
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de
la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial.”. La solicicud pretendida no cumple con dos de los tres

requisitos de patentabilidad.

2.12. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion y en consecuencia negar el registro a la solicitud de patente
titulada  “COMPOSICION FARMACEUTICA ANTICANCER QUE
COMPRENDE UN COMPUESTO DE TIAZOLIDINDIONA %, cuyo titular es
DAIICHI SANKYO COMPANY, LIMITED, solicitud Colombiana que
aparecio publicada en la Gaceta de la Propiedad Industrial N° 612 del 29 de
enero de 2010.

3. PRUEBAS

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

como prueba en este asunto los siguientes:

¢ Di: WO0195859 publicada el 20 de dicien:bre de 2001.
e D2: WO0205791 A2 publicada el 24 de enero de 2002.

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 1312 13-6205021 - Fax. (571) 6 12 19 79
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4. FUNDAMENTO DE DERECHO

Fundamento esta observacion en las normas legales siguientes:

4.1.  Numeral 1 del articulo 586 del Cédigo de Comercio.

4.2.  Arriculo 42 de la Decision 486 de la Comisién del Acuerdo de Cartagena.

4.3.  En las demds normas concordantes.

5. ANEXOS
Para los efectos correspondientes anexo al presente escrito los siguientes doctmentos:
[. Poder para actuar en el presente.

Documento que acredita al representante legal de PROCAPS S.A.

Recibo de caja del respectivo pago de tasa.

A

Copias de los documentos:

e DI1: WOQ195859 publicada el 20 de diciembre de 2001.
o D2: WO0205791 A2 publicada el 24 de enero de 2002.

Carrera 13 Ne 11995, O[ 104 Tel. (571) 213 12 13- 6205021 - Fax. (571) 612 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
0! de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 N 11995, Of. 104 de esta ciudad de Bogota.

Sefor Superintendente,

CIELO ANGELA PENA RODRIGUEZ
C.C. 517940.252 de Bogota

T.P.A. 82701 del C.S. dela].

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 -6205021 - Fax. (571)6 12 19 79
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PROCAPS

PODER ESPECIAL

Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento actiia en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad 4é Barranquilla
{Colombia), por eV presente documento otorgo a la doctora CIEL NGELA PENA
RODRIGUEZ/ abogada en ejercicio, identificada como aparece al pie de su firma, con
tarjeta profesional No. $2701 del C.S. de la J., poder especial, amplio y suficiente, para
formular oposiciones u observaciones a la solicitud de patente No. 08 082.662, titulada
“COMPOSICION FARMACEUTICA ANTICANCER QUE COMPRENDE UN
COMPUESTO DE TIAZOLIDINDIONA”", cuyo titular es DAIICHI SANKYO
COMPANY, LIMITED, publicada en la gaceta No. gaceta No. 61‘2"de'l 29 de ‘enero
de 2010. ) P

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de /

Nuestro apoderado queda facultado, de manera.expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicion, incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
unpuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativa todo lo que fuere resuelto en el expediente.a que se hace
expresa referencia en el presente poder, con todas.las facultades generales y especificas
que fuera requerido para ella. '

De la misma manera, ademds de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, interponer recursos y demis facultades conferidas

por laley. o

Dado y Firmado en Barranquilla (Colombia) a los 12 dias del mes de abril de 2010.

i .

S/ C.C.N°16'251.928
NIT: 890.106.527-5  —
Representante Legal

Acepto: / |
{ b 3 i .

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.25¢2 de Bogota
T.P.A. 82701 del C.S. dela J.

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:{(575) 3530783 - 3789000 - 3719900 - 3507900 » FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA « NIT.: 890.106.527-5
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Camara[ de Comerc1o, e1320 de ch[pre de 1996’bajo elLNo 67, 2ﬂ8)del
%1bro respectlvo, la §0c1edad antes’ men01onada ————————————————————————
scambio de{\razon soc1a1 pordla denomifacion LABORATORIOS(PROCAPS Sy AP\
(1) I U1} I 1 (TSI AN ({611 T TN 1) | NN (1011) I | ( __________ (D)
o AR Qﬁ/ WL ANE NN =7 \Q%/
Zh #“CERTIIR I C A .
" 15 A
D @@ @ © O
Que "por Escritura Publlca No. ™3,775 del* de llc/bre deJ1996
/btorgada.ven la Notarla a/g\de Bar;anqullla{ylnscrlto ) en esta;

Comerciol) el 23&§de EnerO\de}1997 bajo el Nohq§7 704 deﬂ’/

ﬂCamara deJE

\ilbro resﬁéctlvo 15T9001edad ‘antes menCLOnada———*rl—————--—————: —————
cambr v‘ rég?p 5001alfﬂp?r la delomlnac1o%TPROCAPSf 2 __7?ﬁb____
L/ N ng E R T\¥3§ IC A,\‘b %&b) %EF)
N ) RN P N | W 7 W
\Que d1cha1/5001edad[ ha 51dv5geforma a{por las | 51gu1entes escrltur asi/;
'v/o documéntos privados: Rl -
Numerox\aaaa/mm/dd Notarla fsz Insc O/Reg aaaaAmm/dd
@gD}1979/01ﬁ18 Notarlafé de Barranqug;;\ rsggsz 197901 /24
2" 1981/04/3Q/JNotar1a 15) de Barranquffla S12  1981705/06
/¢1 464 1982/q8A 7 Nptarla»Unlca dewSOIédad 15 533 fﬂ982/09/08
W2, 744 1989V08A stﬁmgtarré Uniea de Soledad {}1n¢416 Q§1983/08/261’
\53 826 1984/07A1 :]Notarré\Unlca de Soi_dad 19/554 1984/07/29
3,835 1985/08/26 Notaria Unic Q002 22/‘ 1985/409/04
2,2§@D}1986/09/a0i]Notarﬂ ) G ileds) ’@éB'% fﬂﬂg;ﬁ%24'@95 1986/09/15
1,849" 1989/07/11 Notaria 2a. de*BarranquLlla 33,7909 1989/07/13
AAk 444 1990/02/21,/Notar1a 2a,\ de Barranqullla 4M36 101 1990/03/16%
i$31090 199h/12/17!(Notarla 'de Barranqullla (ﬂ 13,993 <2992/01ﬂ2§;;
Nt 269 1993/02/01 “Nétaria 2a“ “de Barranqu1lla 5“48 428 *1993/02/16
2,342\ 1993/07/28 Notaria 2a. de/Barranquilla ' 50,582  1993/08/10
3,‘5g&}1993/11/09 Notanla\za de\Barranqul%lai 51@1@8 1993/11/22
3,615 1996/12/06 Notaria 2a. de Barranquilia 67,218  1996%12/20
AN 89 1997/01/16 /Ngtarla a;\de Barranqullla 767,704 )1997/01/23\
%jfl070 19&7/07/17\KNotar1a 2d;~de Barranqu1lla fg;gp,szv ‘¢1997/07A§~4}
43,281 1997/08/04 “Nétaria 28% 'de Barranduilla 470,813 “M1997/08/T4"
765~ 1999/04/22 Notaria 3a. degﬁarranqull&a 80,628 1999404/23
4591} 2001/02/21 Notér;5)2a dedéarranqullla‘ 91%592 2001702/23
2,608 2001/10Y05 Nota¥ia 2a. dé\Barranqullla 95 “771 2001/11/08
7L, 730 2004/07/29 ~Notaria 27.de Barradiiquilla /mlz 999 z?2004/08/26\
§q0}416 200%/03/03\SNotar1a ‘Ggﬁde Barranqu1lla \116 364 k 2005/03/r&h
~1,613 2005/07/28 Notaria de Barranqullla “119 322 ‘¢2005/08/18'
7A0% 2009/05/05 Notaria 3 a. de“Barranqull&a 150,130 2009A06/30
1,QN$J 2009/06/25 Notan1a;3 a. dgLBarranquly}a 150\}30 200?706/30
it e s i Pl s
/H‘\}N :/f/"i“)\“ ) C E 1'2'!1‘ IF Ii C{})A {._.,},.\\ ,(',a:\{\'
N AN s ‘\v.1 N A4 \Ql/
Que de acuerdo con la(s) escrltura(s) ‘arriba c1tada sociedad
se rlge por laS‘81gu1entes:dlsp051c1ones ﬁﬁ?\ JpWQ
DENO&iNACION OFL/ZON SOCEAL: Q§¢J Q&Bj g hJ
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OBJETO SOCIAL objeto pr1nc1pal de cie ad sera;/qa) La
fab1cac1on im rtac1on e coﬁéfdlaiTgﬁaigﬁwﬁhé? l'mentos rocesados
pO Y L2 OGN Tl 0 U, S L -s::‘x\‘;wlj p
Yy suplementos dletarloS/ b)La*~fébricac1on de cépsulas otros
/productos ~similareg, a partir de materiales tales como,gelatlnas/p
‘ot de; naturaleza que” “puedan 1ser utlllzados comO\
‘envases O rec1p1entes N de productos Y \sustan01as ’qulmlcas,
farmaceuticas, -alimenticias v cosmetlcas,?para uso, y\consumo ‘humano
Yy qeter1nar10-¢\c) La 1Qvestlgac1oﬁ\ desarrollo Yy fabi icacion| de}toda
clase«/ de MproductOSM Yy sustanc1as\“qu1m1cas&~/farmaceutlcas,
/allment1c1as y. cogmeticas Jpara uso,—y\ consumos, humano . animal -y
vegetal fd) La cgmpra yf;yenta dg“materlas prlmas, -1nsumos!’y,
productos intermedi’ds necesarios para/’los procesos dewfabrlcaCLOn’
de ,sustanc1as*“qu1mlcas\¢ farmaceuticas, alimen ticias y cosmeticas,
asi ./como la;,comer01allzac1on 1nterna Yii “externa‘“de,los productos
termlnados. L) La N-compra, “Wenta, 1mpoitac1onﬁy/exportéc1on Y
pe dlstrlbucaon de toda clase;i elementos 1nstrumentales .Y equipos,
3‘ dlCOS,u qulrurglc sﬁ odonto,oglcos (y,\hospltalarlos paravla saliid)
““humana y -animal. ‘“T) La compra, venta exportaC1on fabrlca01on~/
1mportaC1on ;dlstrlbuc1on de dulces, confites, galletas Y. _todo

-

L golos%pas o allmentos@fpara elkFonsumo humano PfActuar
‘‘’representante o agénte dewﬂpersonas ~naturares~ Y ]urldlcas

~Hnacionales™ vy extranjeran en la /reallzac1on‘ de operac1ones KQH

\transacc1ones relac1onadas wcon la 1ndustr1a afarmaceutlca‘ b4 y@gy

‘espec1al\ “con cuaiqulera dé “las actividades $descr1tas. en Tos”
literales a)Vy”b) c),.nd) y el antes ,descrltos .. h) Prestar los
serv1c1os deurasesorlas WY consultbrla enflas areasgédmlnlstratlvas

‘\L’/" ‘\:‘ o N \J_/ &__/ \\1:; \\\._j
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Nioo g0, é‘ro;':_@:';;'; """ W I (VR

LY VEN S § H i |

\\‘J 21/ N Wy \:;:9’
/"'.g"\ 1
rﬁq mercadeo, _ llnrﬁp a51sFen01a tecnrca, 1nvestlgac1on&i\
\gpstos ‘@y%/ produéc1on &exportacrones 1mporta01onesuﬁ venta.q/’
relac1onadas con 1gua1es o 51m11ares act1v1dades a 1as que

constituyen elﬂ\objeto (de PROCAPS%S A. asm%bomo los/de publlc idad vy
promoc1on de\D productos qum}COS al1ment1C1o§§$ﬁcosmet1cos Y
farmaceutlcos “para uso humano anlmal o) ﬂlndustrlal i) Adqulrlr,
,operar ?admlnlstrar\.y explotar cualquler-ﬂtltulo,r/empresa e
£ L1 (D) a 3 H{alxp i Gh
@stablec1@1entos \gedlcados! ! alwxlnvestlgac1on, ”desarrollq%y

i

fabricaciodn o comerc1a112ac1on ~ de productos qulmlcos

Pl )

farmaceutlcos,“;\ allmentaclos, h@spltalar1R§ onfposmetlcos.\ En
desarrollo de&isu objetbL pr1n01pai la sogledad podra'tomar 1nteres
social” como acc1onlsta,q soc1o ot fundadofﬁ'de empresas que tengan
ﬂ@ual 9%%51m11ag?ﬁob]eto ?c?mprar ?%gnder, 1mportar fy)l\\exportaII

\maqulnarﬂashj insum@sl) y repuestos requerldos \para el desarrollo déy;
sus actividades; tomar dine¥s en prestamo fihanciar y garantlzar
las [operac1one§}\comerc1ales que/celebre coﬁKtercerosyrelatlvas}a su
objet{V, celebrar y‘Kefecutar(Qtodo tlpO Dde actés v contiratos
necesarios para desarrollar "sus opera01ones- glrar aéeptar

/“Forgar ydkprotest§r~ todo ﬁpg de [bitulos vaipres e %nstrumentpsﬁ\
ige9001able§h‘ comprar;) vendengy CODSbltUlr gravamenes sobre blenes;)
‘miebles &7 1nmueb1es, de51gnar representantes apoderadOS\en el pals

vy natel exteflorymy, en»g§neralﬂkreallzan cualqu1er®acto o} negoc1o
que @%ea necesario

TAIR s, \

Ari o) ESﬁvep%bd@q Léé;a eﬂ Eaesa{;%%lo de suld objeto

social” y para/é&a} mEJOr\&prOt ccion| de susl}nteresesfcorporatlvos o

~Xa, de uék\soc1oa/ Da\ sociéd d-podr &garantlza;bel cumpblmlento de~\
p L ek

AR 1] T AR Py NET Y i
s@ué oblﬂga01onesk @d§u1r~das K ﬁj geréeroéﬁp por/ sus socrosﬂ para'lo))
g =

r,;’i il

o ] ] A [ 14 ( WL
“difal podrd 1nclusﬁve/ tonsty tuit gravamenes realés’ sobre: %us bienes”
N /£ ~T NS = VI i e N \N,/
de gua}qu1er_/naturaleza" ey X et ZE - — - -
‘ é/.} 37« IJ I !
{\\:k',,‘i,/ \\?'i ‘\“'11[
ik A A ar AN
tCAPITAL (\U NED Accion%sﬂj ) Valor Accion @ D
/ WL NS4 S §s
“Autorizado¥ - N N N
$*****1*****2 *****?Izi*l********iﬂl\’000
Suscrlto ) ‘%Fu
* & & **************1 000
~i1 s
.“"l"l;" :\ ? /)' [aN
#**#******ﬂ******l 000:)
: Nl R g
IAE s A sk
{OD) (i (o, {an
b N\ N .
admlnlstrac1on de la ‘Sociedad cBrres-
'pondera aw 1a Asamblea Generq% de ACC}éhlstas,, la Juntaz Dlrectlvaﬂ;
£y f [€ H
: ﬁ\ Pre81q§nte cepresrqgnte y au ‘GerenteyGeneral Correspond’ 3
T u l-l .r
“a~" 1a Juntad Directiva las siduientes“funciones™y’ atr1buc1ones entre

otras,\\Autorlzar cualqu1er acto oﬁcontrato4cuya cuantua sea superlor

S £ A0 \
al @qulvalente!)en pesos[Colomblanos a doscmentos c1qsuenta mllldola—
res “de los Estados Unidos de America (US$250 000) = 11qu1dados a la
/ﬂasa de,;camblo representatlva del me;cado v1gente el dra &N que seh\
\gﬁrta lan\transac1on ] Cuandqryse tratek‘de opegac1ones enUv1rtud de;ﬂ
Tas cuales la sociedad garantice obllgac1oneS“de terceros o de 1os

soc1os,\ se requerlra que la operac1on sea‘aprobadalcon el vqto de
por‘lofmenos 2/3!partes deflos 1ntegrantes de‘la Junta!DlrectlvaxL
\\ ] Dy Y \_A”'J \.‘n
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c&fﬁ soc1edgd tendfégjun Prégléente ,Qéﬁien ejefééfa la\wgépresenfgw&

c1ongy legal de la;soc1edad4;y tendraa\las 81gu1entes .atribu-
c1ones“ entref\ otras@f\Ejecutarnllas decr51ones de la Asémblea
General de Acc1onlstas vy de la Junta Directiva. E]ercer la Represen-
/ta01on Legal de .la 5001edad en todos los actos y contratos que se_
\requleran . para l'“desarrollo del objeto soc1%1“‘de conformldad con“
TS preV1sto en las leyes“ﬁy en los- presentes»estatutosrgConstltulr
apo@grados jqd1c1ales Y extrajud1c1a1es re01b1r;1not1flcac1ones
absolver 1ntebrogatorlos; de partg, confesar obllgac1onesﬁkde la
soc1edad transigir, disistir ?“’allanar “ala sociedad en cualquier
/Lasunto jud1c1al /Aprobar yﬂlcelebrar‘xen nombre\de la soc1eda todo,
"acto o} contrato \Fuya cuantla sea ﬁ’gual o inférior all; equlvalenteY
“-eh pesos\ “colombisdncs a doscientos “Cincuenta™ il dolares de los
Estados Unidos:- dem.Amerlca (US$250 000L+&ﬂ11qu1dados a 1a,tasa de
cambid’ represenféﬂlva del meﬁcado v1genteijel rdla ‘en que se,| surta
la ‘transac1on//é/ celebrac1onﬂ del,nactOJk\Lasidemasafunc1ones que le
correspondan /como! Representantg/_Legalu por’ dlsp051c1on/ de la leyy.
‘/ estos_ estathos ) defiafﬂunta{lrrectlva/ El’Pr351dente\tendrawunw
‘~suplente\ de31gnado, por\\lam Junta i Dlrectlva{x\qulen reemplazara\al’
Presidente eﬁ\\sus faltas tempordleéf‘ abs lutas o meramente aceiden-
tales\ con enbldades féEultades%@mqy%iﬁﬁgue sea necesarlo para“ello
acredltar lav ausen01a¢“del pr1nc1pal La soc1edad tendra un Viceépre-
-sidente de51gnado/,por la Junta Directiva, qulen tambien.ejercera la
”representac1on legal» de law 5001edad' pudlendoﬁejercerlz”conjunta on
\.geéparadamente con” el Pre51dente. \El’ viceprésidente \tendra Ta's”
81gqgntes facultades en:;e otras. Ejecutarwdentro de_ su competenc1a
las| ch151ones~\de 1a' ‘samblea”OGeneral de\Acc1on1§tas de la?Junta
Dlrectlva Yy \del Presidénte. E]ercer la“representa01on legaL ‘de la
-sociedad ., €N todog.~los actgs y contratos quezse requleran para el
“désarrolls N del objeto soc1ab* de conformldad con lo prey: sto en las}
Kleyes yé“en los presentes estatutos ConstltulrQapoderados jud1c1a1es’

Y qxtrajud1c1ales rec1b1r notificaciones, absolverxlnterrogatorlos
de (parte, confesar obllgaC1onQ§”de la 8001edad trans1glr, des1st1r
y aldlanar “Ya sociedad en cualquler \asunto judicial. Aprobar Yy
/cglebrar en nombre‘ de la SOCledad todo acto o, contrato cuya cuantia
fsea 1gual 1nfer10r al -equlvalente en pesos colomblanos a c1entd
“eincuenta- ’mll dolares de los-Estados“Unidos de\ \America US$150 OOO)
11qu1dados la tasa .de cambio representatlva del -mercado v1gente

el gla en que “se surta/la aprobacmon 0 celebrac1on del acto,‘51empre
que‘Nno se trate de enajenar bienes inmuebles’ o cualquier otrovadtivo
fl]O de ,la soc1edad inclusive de,nnaturaleza muebles;. ac01one8l\

i cuotas ‘npartes dea 1nteres\‘1nver81ones Y todo tlpo(de derechos

‘Nde la soc1edad Vo~ de constituir gravamenes sobre cualqﬁlera de los

anteriores, facultades,,que radlcan exc1u51va Yy pnlvatlvamente en

cabeza\ del Pre51dentethLas demas)func1ones que le\porrespondaﬁcomo
2 ~., s \\'ﬁ“’ \\,_,/ \ : i \.\“} v \ A \\.‘% 4
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hRepresentante legalﬁhpor dlsp051C1on fﬁeA la le(jxde esto festatutos;\

bufde la%ﬁJunta Dlrectlva. \Elf Vlcepre51dente ‘tendra bh suplenteﬁhf
"de81gnado por 1la “Junra Dlrectlva quien lo reemplazara con]unta ke
separadamente(vﬁgen suSqualtas (te@poralesgﬁﬁabsolutas o meraqente
acc1genta1es 3con 1dent1cas facubtades y§51neque seaﬁnecesarlo%para
ello” sacredltarf la ausenc1a del pr1n01pal “1;a socieddd tendra “un (1)
7Gerente Géneral, ,con su respectlvo Supfente, de31gnados por\la Junta~
\Dﬁrect1va”{ME1 Supiente reemplazara al%Gerente General sus faltas!
temporales absolutas o meramente acéldentales’"qulen junto con el
gerente genera 11evar§h la representac1®n 1egalﬁde la socaedad
con1ﬁident1cas§¢&acultades”} pudlepdglas ejgfcer conjunta o) separada—
mente’”con el“¥Presidente” y Vlcepfé51dentef*con 1denU1cas facultades
que el Gérente General vy sin que seai necesarlonara ell® -acredita¥l,
{la) auseﬂc1bﬁ del ’tltular. {El\)GerentezGeneral‘tendra la5331gu1en€es{}
Nl A\l AN

facultade53 entre otras: E]ercer la representac1on legal dé1a soc1e
dad,/en todos4Llos Os. y contfatos que gé.requierar

rrolﬂqg del objeto
leyes':1 y en 168 presentes estatutos. Aprobar y celebré% en nombre de
}a\ 5001edad todo,dﬁcto o contrato cuya\cuantla/sea 1gual/o inferio¥.
(éy) equlvalente (pesos Colomblanoska,Clncuenté)Mll dolares de IQE)
“EStados Unidos de“JAmerlca “{Usss0. 000), 11qu1dados a W% tasa dé

camb%oa representatlva /delfjmepFadoxylgenteael\dla enzque se surta la
aprobacaon celebrac1on.@elractoﬂ"Egempqu noigektrate de‘gnaje—
cu

/

NI k> )z Ie
nar "& cualqu}er tatulo~b1ene§L}n@9q§&§§
Ke la so&iedad), 1nFlu81ye7pde\naturg}eﬁa_mueble L-accioneg, \cuotas/@b
p artes deiDlnteresd anver81onesfilfodoitapo dei%erthOS dﬂ}la 5001%&J

lQ“‘

a&quler Stro activo fijo

PoSeE DA [ NS
“d4d o dei consStituir /gravamene%J s?Prejﬁpélqulera/de lasYanteriores

o

ML
amente”ﬂen cabeza del

facultades quex\réalcan rexclusivan.y <, ¥
Pres:.dente (f7Ds - ov . e 1?3.Lojf_r::l§f_@_r AN n.m\_xa_ oY {7 A
N 7, Q%jy\\j \ﬁfﬂ Ll \n uuuuu\vékkﬁxj 4 ssﬁy

7t Z C E/RRT I F I C.A 7
@ O © "Wy @ @
NQue segani Acta NS+ 116 dei~
la Asamblea de. Acc1onlstasgen Barganqu111a de. la 5001§d§d A
PROCAPSI S.A! —ﬂ%—-——-—jr.'——————Tﬁ}¢} ------- &ﬁﬁ- ------ R D
cuyéﬁwparte pertlnente \gé inscribié en esta Camarakde Comerelo, el
~X5 de Agosto de,41997 bajoﬁ\el No. x170,838 del llbro,respectlvoj}\
xyD,segun\\Acta No'g3&27 deluazz de \Marzo de 200@ corresp@ndlenteﬁgg)
a Asambl“"de Accidhistas en® Barranquliia de lavsdciedad b NS
PROCEPS  S.A. g8g---—m-ogfamm oo 2 FAR e SE1s
cuyaﬁwparte pertlnentef se\ 1nscr1bio

sta C | (e (
29 de& Mayo de 2000 b&jé el No\\87 250 del¥ibro ré%péctivo “fieron

o Py e A
?aﬁfhos losJilgUlentesﬁFombraTi?ﬂtos h(“” f@ﬁﬁ (fﬁﬁ @ﬁﬁ)
“erase: JUNTA DIRECTIVA hie N p
L A T P e 718
!/,\ I3 TL\ FEEEN ’/’/:ﬁ
Prlnéépales L) Ly JDJ Qg;v} J.Q\ﬁ u(ﬁ»
1% “Minski Gontovnik Ruben : R coNRwrrrxx7 263, 982
ffq\ 2. Minski Gontovilik Meyer, /%, G ;A CC ¥ exkxkh7 461,327
XK 3. M1nsk1 Gontovnlk Josekc J; Vi \(.CC *okok kK ﬁB 671, 8?4)
\ - v N \" - \' ‘/
Xi ,;;T; A A P
Suplentes o~ ??ﬁ\ < ”]\

S
i“"

I:”Mlnskl erberblum(Elllot f L Cﬂ{*****? *9 541
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Cross Reference to Related Applications

This is a continuation-in-part of U.S. Patent Application Serial No.
09/785,554, fited February 20, 2001, which is a continuation-in-part of U.S.
Patent Appllcatlon Serial No. 09/591,109, filed on June 9 2000 which is a
continuation-in-part of Serial No. 09/287,237, filed on April 6, 1999, which i isa
continuation-in-part of Serial No. 09/074,925, filed on May 8, 1998, the

disclosures of said earlier applications being incorporated herein by reference.

Backaground of the Invention

The present application is directed to ncvel compounds formed by
chemically coupling diphenylethylene compounds and derivatives thereof with
thiazolidine or oxazolidine intermediates. These compounds are effective for
providing a variety of useful pharmacological effects. For example, the
compounds are useful in lowering blood glucose, serum insulin and
triglyceride levels in animal models of type | diabetes. Surprisingly, these
compounds have been found to increase the leptin level and have no liver
toxicity.

Furthermore, these compaounds are useful for treatment of disorders
associated with insulin resistance, such as polycystic ovary syndrome, as well
as hyperlipidemia, coronary artery disease and peripheral vascular disease,
and for the treatment of inflammation and immunological diseases, particularly
those mediated by cytokines and cyclooxygenase such as TNF-aipha, IL-1,
IL-6 and/or COX-2.

The causes of type | and type Il diabetes are yet unknown, although
both genetics and environment seem to be major factors. Insulin dependent
type | and non-insulin dependent type 1l are the types which are known. Type

| is an autoimmune disease in which the responsible autoantigen is still
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unknown. Patients of type | need to take insulin parenterally or

subcutaneously to survive. However, type |l diabetes, the more common

form, is a metabolic disorder resuiting from the body's inability to make a

sufficient amount of insulin or to properly use the insulin that is produced.

Insulin secretion and insulin resistance are considered the major defects,

however, the precise genetic factors involved in the mechanism remain

unknown,

Patients with diabetes usually have one or more of the following

defects:

Less production of insulin by the pancreas;

Over secretion of glucose by the liver;

Independent of the glucose uptake by the skeletal muscles;

Defects in glucose transporters, desensitization of insulin receptors;

and

Defects in the metabolic breakdown of polysaccharides.

Other than the parenteral or subcutaneous application of insulin,

there are about 4 classes of oral hypoglycemic agents used.

Class Approved Mechanisms of | Limitations
Drugs
Sulfonylurea 4 (1st acts on pancreas | development of
generation) to release more resistance
and insulin
2 (2nd
generation)

Biguanides Metformin reduces giucose | liver problems,
production by lactic acidosis
liver; improves
insulin sensitivity

Alpha’- Acarbose interferes with only useful at

glucosidase digestive post-prandial

inhibitor process; reduces | level
glucose
absorption
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Thiazolidinedione | Troglitazone reduce insulin "add-on" with
(withdrawn) resistancy insulin; not useful

for people with
heart and liver
disease

rosiglitazone
pioglitazone

As is apparent from the above table, each of the current agents
available for use in treatment of diabetes has certain disadvantages.
Accordingly, there is a continuing interest in the identification and
development of new agents, particuiarly, water soluble agents which can be
orally administered, for use in the treatment of diabetes.

The thiazolidinedione class listed in the above table has gained more
widespread use in recent years for treatment of type Il diabetes, exhibiting
particular usefulness as insulin sensitizers to combat "insulin resistance”, a
condition in which the patient becomes Iess responsive to the effects of
insulin. However, the known thiazolidinediones are not effective for a
significant portion of the patient population. In addition, the first drug in this
class to be approved by the FDA, troglitazone, was withdrawn from the
market due to problems of liver toxicity. Thus, there is a continuing need for
nontoxic, more widely effective insulin sensitizers.

Pharmaceutical compositions and methods utilizing thiazolidinediones
are described in U.S. Patent Nos. 6,133,295; 6,133,293; 6,130,216;
6,121,295; 6,121,294, 6,117,893; 6,114,526; 6,110,951; 6,110,948;
6,107,323; 6,103,742; 6,080,765; 6,046,222; 6,046,202; 6,034,110;
6,030,973; RE36,575; 6,011,036; 6,011,031; 6,008,237; 5,990,139;
5,085,884, 5,872,973 and others.

As indicated above, the present invention is also concerned with
treatment of immunological diseases or inflammation, notably such diseases
as are mediated by cytokines or cyclooxygenase. The principal elements of
the immune system are macrophages or antigen-presenting celis, T cells and
B cells. The role of other immune cells such as NK cells, basophils, mast

cells and dendritic cells are known, but their role in primary immunologic
3
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disorders is uncertain. Macrophages are important mediators of both
inflammation and providing the necessary "help" for T cell stimulation and
proliferation. Most importantly macrophages make IL 1, IL 12 and TNFa all of
which are potent pro-inflammatory molecules and also provide help for T cells.
In addition, activation of macrophages results in the induction of enzymes,
such as cyclooxygenase Il (COX-2), inducible nitric oxide synthase (iNOS)

. and production of free radicals capabie of damaging normal cells. .Many

factors activate macrophages, including bacterial products, superantigens and
interferon gamma (IFNy). It is believed that phosphotyrosine kinases (PTKs)
and other undefined cellular kinases are invoived in the activation process.

Macrophages take up and break down antigens into smal! fragments.
These fragments then associate with the major histocompatibility complex |1
(MHC ll). This complex of antigen fragments and MHC Il is recognized by the
T cell receptor. In association with appropriate co-stimulatory signals this
receptor-ligand interaction leads to the activation and proliferation of T cells.
Depending on the route of administration of antigen, their dose and the
conditions under which macrophages are activated, the immune response can
result in either B cell help and antibody production or on the development of
cell mediated response. Since macrophages are sentinel to the development
of an immune response, agents that modify their function, specifically their
cytokine secretion profile, are likely to determine the direction and potency of
the immune response.

Cytokines are molecules secreted by immune cells that are important
in mediating immune responses. Cytokine production may lead to the |
secretion of other cytokines, altered cellular function, cell division or
differentiation. Inflammation is the body’s normal response to injury or
infection. However, in inflammatory diseases such as rheumatoid arthritis,
pathologic inflammatory processes can lead to morbidity and mortality. The
cytokine tumor necrosis factor-alpha (TNF-alpha) plays a central role in the
inflammatory response and has been targeted as a point of intervention in

inflammatory disease. TNF-alpha is a polypeptide hormone released by
4
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activated macrophages and other cells. At low concentrations, TNF-alpha
participates in the protective inflammatory response by activating leukocytes
and promoting their migration to extravascular sites of inflammation (Moser et
al., 4 Clin Invest, 83:444-55, 1989). At higher concentrations, TNF-alpha can
act as a potent pyrogen and induce the production of other pro-inflammatory
cytokines {(Haworth et al., Eur J Immunol, 21:2575-79, 1991; Brennan et al.,
Lancet, 2:244-7, 1989). TNF-alpha also stimulates the synthesis of acute-
phase proteins. in rheumatoid arthritis, a chronic and progressive
inflammatory disease affecting about 1% of the adult U.S. population, TNF-
alpha mediates the cytokine cascade that leads to joint damage and
destruction (Arend et al., Arthritis Rheum, 38:151-60, 1995). Inhibitors of TNF-
alpha, including soluble TNF receptors (etanercept) (Goldenberg, Clin Ther,
21:75-87, 1989) and anti-TNF-alpha antibody (infliximab) (Luong et al., Ann
Pharmacother, 34:743-60, 2000), have recently been approved by the U.S.
Food and Drug Administration (FDA) as agents for the treatment of
rheumatoid arthritis.

Elevated levels of TNF-aipha have also been implicated in many other
disorders and disease conditions, including cachexia (Fong et al., Am J
Physiol, 256:R659-65, 1989), septic shock syndrome (Tracey et al., Proc Soc
Exp Biol Med, 200:233-9, 1992), osteoarthritis (Venn et al., Arthritis Rheum,
36:819-26, 1893), inflammatory bowel disease such as Crohn's disease and
ulcerative colitis (Murch et al., Gut, 32:913-7, 1991), Behcet's disease (Akoglu
et al., J Rheumatol, 17:1107-8, 1990), Kawasaki disease (Matsubara et al.,
Clin Immunol Immunopathol, 56:29-36, 1990), cerebral malaria (Grau et al., N
Engl J Med, 320:1586-91, 1989), adult respiratory distress syndrome (Millar et
al., Lancet 2:712-4, 1989), asbestosis and siticosis (Bissonnette et al.,
Inflammation, 13:329-39, 1989), pulmonary sarcoidosis (Baughman et al., J
Lab Clin Med, 115:36-42, 1990), asthma (Shah et al., Clin Exp Allergy,
25:1038-44, 1995), AIDS (Dezube et al., J Acquir Immune Defic Syndr,
5:1098-104, 1992), meningitis (Waage et al., Lancet, 1:355-7, 1987), psoriasis

(Oh et al., J Am Acad Dermatol, 42:829-30, 2000), graft versus host reaction
5

73



10

15

20

25

30

WO (1/95839 7 PCT/US01/17950

(Nestel et al., J Exp Med, 175:405-13, 1992), multiple sclerosis (Sharief et al.,
N Engl J Med, 325:467-72, 1991), systemic lupus erythematosus (Maury et
al., Int J Tissue React, 11:189-93, 1989), diabetes (Hotamisligil et al.,.
Science, 259:87-91, 1993) and atherosclerosis (Bruunsgaard et al., Clin Exp
Immunol, 121:255-60, 2000).

It can be seen from the references cited above that inhibitors of TNF-
alpha are potentially useful in the treatment of a wide variety of diseases.
Compounds that inhibit TNF-alpha have been described in U.S. Pat. Nos.
6,090,817, 6,080,763, 6,080,580; 6,075,041; 6,057,369; 6,048,841
6,046,319; 6,046,221, 6,040,329; 6,034,100; 6,028,086; 6,022,884;
6,015,558, 6,004,974, 5,990,119; 5,981,701; 5,977,122; 5,972,936;
5,968,945, 5,962,478, 5,958,953; 5,958,409; 5,955,480; 5,948,786;
5,935,978; 5,935,977, 5,929,117; 5,925,636; 5,900,430; 5,900,417;
5,891,883, 5,869,677 and others.

Interleukin-6 (IL-6) is another pro-inflammatory cytokine that exhibits
pleiotropy and redundancy of action. IL-6 participates in the immune
response, inflammation and hematopoiesis. It is a potent inducer of the
hepatic acute phase response and is a powerful stimulator of the
hypothalamic-pituitary-adrenal axis that is under negative control by
glucocorticoids. IL.-6 promotes the secretion of growth hormone but inhibits
release of thyroid stimulating hormone. Elevated levels of IL-6 are seen in
several inflammatory diseases, and inhibition of the IL-6 cytokine subfamily
has been suggested as a strategy to improve therapy for rheumatoid arthritis
(Carroll et al., Inflamm Res, 47:1-7, 1998). In addition, IL-6 has been
implicated in the progression of atherosclerosis and the pathogenesis of
coronary heart disease (Yudkin et al., Atherosclerosis, 148:209-14, 1999).
Overproduction of IL-6 is also seen in steroid withdrawal syndrome, conditions
related to deregulated vasopressin secretion, and osteoporosis associated
with increased bone resorption, such as in cases of hyperparathyroidism and
sex-steroid deficiency (Papanicolaou et al., Ann Intern Med, 128:1 27-37,
1998).
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Since excessive production of IL-6 is implicated in several disease
states, it is highly desirable to develop compounds that inhibit IL-6 secretion.
Compounds that inhibit IL-6 have been described in U.S. Pat. Nos. 6,004,813;
5,527,546 and 5,166,137.

Cyclooxygenase is an enzyme that catalyzes a rate-determining step in
the biosynthesis of prostaglandins, which are important mediators of
inflammation and pain. The enzyme occurs as at least two distinct isomers,
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). The COX-1
isomer is constitutively expressed in the gastric mucosa, platelets and other
cells and is involved in the maintenance of homeostasis in mammals,
including protecting the integrity of the digestive tract. The COX-2 isomer, on
the other hand, is not constitutively expressed but rather is induced by various
agents, such as cytckines, mitcgens, hormones and growth factors. In
particular, COX-2 is induced during the inflammatory respolnse (DeWitt DL,
Biochim Biophys Acta, 1083:121-34, 1991; Seibert et al., Receptor, 4:17-23,
1994.). Aspirin and other conventional non-steroid anti-inflammatory drugs
(NSAIDs) are non-selective inhibitors of both COX-1 and COX-2. They can be
effective in reducing inflammatory pain and swelling, but since they hamper
the protective action of COX-1, they produce undesirable side effects of
gastrointestinal pathology. Therefore, agents that selectively inhibit COX-2 but
not COX-1 are preferable for treatment of inflammatory diseases. Recently, a
diarylpyrazole sulfonamide (celecoxib) that selectively inhibits COX-2 has
been approved by the FDA for use in the treatment of rheumatoid arthritis
(Luong et al., Ann Pharmacother, 34:743-60, 2000; Penning et al., J Med
Chem, 40:1347-65, 1997). COX-2 is also expressed in many cancers and
precancerous lesions, and there is mounting evidence that selective COX-2
inhibitors may be useful for treating and preventing colorectal, breast and
other cancers (Taketo MM, J Natl Cancer Inst, 90:1609-20, 1998; Fournier et
al., J Cell Biochem Suppl, 34:97-102, 2000; Masferrer et al., Cancer
Res.,.60:1306-11, 2000). In 1999 celecoxib was approved by the FDA as an
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adjunct to usual care for patients with familial adenomatous polyposis, a
condition which, left untreated, generally ieads to colorectal cancer.

Compounds that selectively inhibit COX-2 have been described in U.S.
Pat. Nos. 5,344,991; 5,380,738; 5,434,178; 5,466,823; 5,474,995; 5,510,368:
5,621,207, 5,521,213; 5,636,752; 5,550,142; 5,552,422, 5,604,260;
5,639,780; 5,643,933, 5,677,318, 5,691,374, 5,698,584; 5,710,140;
5,733,909; 5,789,413, 5,811,425, 5,817,700; 5,849,943; 5,859,257,
5,861,419; 5,905,089, 5,922,742; 5.925,631; 5,932,598; 5,945,539;
5,968,958; 5,981,576, 5,994,379, 5,994,381 6,001,843, 6,002,014;
6,004,950; 6,004,960; 6,005,000; 6,020,343; 6,034,256; 6,046,191;
6,046,217; 6,057,319, 6,071,936; 6,071,954; 6,077,850; 6,077,868; 6.077,869
and 6,083,969.

The cytokine IL-1 beta also participates in the inflammatory response.
It stimulates thymocyte proliferation, fibroblast growth factor activity, and the
release of prostaglandin from synovial cells.

Elevated or unregulated levels of the cytokine IL-1 beta have been
associated with a number of inflammatory diseases and other disease states,
including but not limited to adult respiratory distress syndrome (Meduri et al,
Chest 107:1062-73, 1995), allergy (Hastie et al, Cytokine 8:730-8, 1996),
Aizheimer's disease (O'Barr et al, J Neuroimmuno! 109:87-94, 2000), anorexia
(Laye et ai, Am J Physiol Regul Integr Comp Physiol 279:R93-8, 2000),
asthma (Sousa et al, Thorax 52:407-10, 1997), atherosclerosis (Dewberry et
al, Arterioscler Thromb Vasc Biol 20:2394-400, 2000), brain tumors (llyin et al,
Mol Chem Neuropathol 33:125-37, 1998), cachexia (Nakatani et al, Res
Commun Mol Pathol Pharmacol 102:241-9, 1998), carcinoma (lkemoto et al,
Anticancer Res 20:317-21, 2000), chronic arthritis (van den Berg et al, Clin -
Exp Rheumatol 17:5105-14, 1999), chronic fatigue syndrome (Cannon et al, J
Clin Immunol 17:253-61, 1997), CNS trauma (Herx et ai, J Immunol
165:2232-9, 2000), epilepsy (De Simoni et al, Eur J Neurosci 12:2623-33,
2000), fibrotic lung diseases (Pan et al, Pathol Int 46:91-9, 1996), fulminant

hepatic failure (Sekiyama et al, Clin Exp Immunol 98:71-7, 1994), gingivitis
8
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(Biesbrock et al, Monogr Oral Sci 17:20-31, 2000), glomerulonephritis (Kiuth
et al, J Nephrol 12:66-75, 1999), Guillain-Barre syndrome (Zhu et al, Clin
Immunol Immunocpathol 84:85-94, 1997), heat hyperalgesia (Opree et al, J
Neurosci 20:6289-93, 2000), hemorrhage and endotoxemia (Parsey et al, J
Immunol 160:1007-13, 1998), inflammatory bowel disease (Olson et al, J
Pediatr Gastroenterol Nutr 16:241-6, 1993), leukemia (Estrov ef al, Leuk
Lymphoma 24:379-91, 1997), leukemic_arthritis (Rudwaleit et al,_Arthritis
Rheum 41:1695-700, 1998), systemic lupus erythematosus (Mao et al,
Autoimmunity 24:71-8, 1996), multiple sclerosis (Martin et al, J Neuroimmunol
61:241-5, 1995), osteoarthritis (Hernvann et al, Osteoarthritis Cartilage 4:139-
42, 1996), osteoporosis (Zheng et al, Maturitas 26:63-71, 1997), Parkinson's
disease (Bessler et al, Biomed Pharmacother 53:141-5, 1999), POEMS
syndrome (Gherardi et al, Blood 83:2587-93, 1994), pre-term iabor (Dudiey, J
Reprod Immunol 36:93-108, 1997), psoriésis (Bonifati et al, J Biol Regul
Homeost Agents 11:133-6, 1997), reperfusion injury (Clark et al, J Surg Res
58:675-81, 19995), rheumatoid arthritis (Seitz et al, J Rheumatol 23:1512-6,
1996), septic shock (van Deuren et al, Blood 90:1101-8, 1997), systemic
vasculitis (Brooks et al, Clin Exp Immunol 106:273-9, 1996), temporal
mandibular joint disease (Nordahl et al, Eur J Oral Sci 106:559-63, 1998),
tuberculosis (Tsao et al, Tuber Lung Dis 79:279-85, 1999), viral rhinitis
(Roseler et al, Eur Arch Otorhinolaryngof Suppl 1:561-3, 1995), and pain
and/or inflammation resulting from strain, sprain, trauma, surgery, infection or
other disease processes.

Since overproduction of IL-1 beta is associated with numerous disease
conditions, it is desirabie to develop compounds that inhibit the production or
activity of iL-1 beta. Methods and compositions for inhibiting IL-1 beta are
described in U.S. Patent Nos. 6,096,728; 6,090,775; 6,083,521; 6,036,978:
6,034,107, 6,034,100, 6,027,712; 6,024,940; 5,955,480; 5,922,573:
5,919,444, 5,905,089; 5,874,592; 5,874,561; 5,874,424; 5,840,277:
5,837,719, 5,817,670; 5,817,306; 5,792,778; 5,780,513; 5,776,979:
5,776,954, 5,767,064; 5,747,444, 5,739,282 5,731,343; 5,726,148;

9
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5,684,017, 5,683,992, 5,668,143;'5,624,931: 5,618,804; 5,527 ,940:
5,621,185; 5,492,888; 5,488,032 and others.

It will be appreciated from the foregoing that, while there have been
extensive prior efforts to provide compounds for inhibiting, for example, TNF-
alpha, IL.-1, IL-6, COX-2 or other agents considered responsible for immune
response, inflammation or inflammatory diseases, e.g. arthritis, there stili
remains a need for new and improved compounds for effectively treating or
inhibiting such diseases. A principal object of the invention is to provide
compounds which are effective for such treatments as well as for the
treatment of, for example, insulin resistance, hyperlipidemia, coronary heart

disease, multiple sclerosis and cancer,

Summary of the Invention

In one aspect of the invention, compounds of the foliowing formula 1

are provided:

wherein Z is

10
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H: A" B" or

wherein n, m, g and r are independently integers from zero to 4 provided that
n+m=<4, and q+r<4;pand s are independently integers from zero to 5
provided that p + s < 5; a, b and ¢ are doubie bonds which may be present or
absent; when present, the double bonds may be in the E or Z configuration
and, when absent, the resulting stereocenters can have the R- or S-

configuration;

R, R and R" are independently H, C4-Cy linear or branched alkyl, C2-Cag
linear or branched alkenyl, -CO,Z’ where Z' is H, sodium, potassium, or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -COZR"’, -NHz, -NHR'™, -NR,", -OH,
-OR"™, halo, substituted C4-Cxyq linear or branched alkyl or substituted C,-Cy
linear or branched alkenyl, wherein R" is C4-Cq linear or branched alkyl or
linear or branched alkenyl;
A, A’ and A" are independently H, C4-C5o acylamino;

C1-C2o acyloxy; C1-Cyg alkanoyl;

C4-Cap alkoxycarbonyl; C4-Cyq alkoxy;
11
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C1-Czo alkylamine; C4-Cyy alkylcarboxylamino; carboxyl; cyano;
halo; hydroxy;
B, B' and B" are independently H:
C1-Cz0 acylamino; C4-Cyp acyloxy; C1-Czo alkanoyi;
C1-Czo alkenoyl; C4-Cyy alkoxycarbonyl;
C4-Cyp alkoxy; C4-Cyp alkylamino;
C1-Cz alkylcarboxylamino; aroyl, aralkanoyl; carboxyl; cyano; halo;
hydroxy;
or A and B together, or A’ and B’ together, or A” and B” together, may be
joined to form a methylenedioxy or ethylenedioxy group;
X, X' are independently -NH, -NR™”, O or S.

These compounds are useful for treating diabetes, hyperlipidemia and
other diseases linked to insulin resistance, such as coronary artery disease
and peripheral vascular disease, and also for treating or inhibiting
inflammation or inflammatory diseases such as inflammatory arthritides and
collagen vascular diseases, which are caused by, for example, cytokines or
cyclooxygenase such as TNF-alpha, IL.-1, IL-6 and/or COX-2. The
compounds are also useful for treating or preventing other diseases mediated
by cytokines and/or cyclooxygenase, such as cancer.

Accordingly, the invention also provides a method of treating diabetes
and related diseases comprising the step of administering to a subject
suffering from a diabetic or related condition a therapeutically effective
amount of a compaound of Formula |. Additionally, the invention provides a
method of treating inflammation or inflammatory diseases or diseases
mediated by cytokines and/or cyclooxygenase by administering to a subject in
need of such treatment an effective amount of a compound according to
Formula I. Other uses will also be evident from this specification.,

Pharmaceutical compositions containing a therapsutically effective
amount of one or more compounds according to Formula | together with a
pharmaceutically or physiologically acceptable carrier, for use in the

treatments contemplated herein, are alsc provided.
12
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Brief Description of the Drawings

FIGS. 1A and 1B show graphs of the blood glucose levels and body
weights, respectively, of db/db (spontaneous diabetic) male mice given a
compound according to the invention of a period of 15 days.

FIGS. 2A and 2B show graphs of the blood glucose levels and body
weights of ob/ob (genetically cbese and spontaneously diabetic) male mice
given a compound according to the invention over a period of 15 days. .

FIGS. 3A and 3B with graphs of blood glucose ievels of db/db mice and

ob/ob mice, respectively, given a compound according to the invention over a
period of 20-25 days.

FIG. 4 shows a graph of blood glucose level in db/db male mice over
72 hours following a dosage of the compound.

FIGS. SA, 5B, 5C and 5D show graphs of the triglyceride ievels, free
fatty acid levels, glyc-Hb levels and leptin levels in serum of the db/db mice
treated with a compound according to the present invention.

FIGS. BA, 6B, 6C and 6D are graphs showing the serum insulin levels,
triglyceride levels, free fatty acid levels and Glyc-Hb levels of serum of ob/ob
mice treated with a compound according to the present invention.

FIGS. 7A and 7B show the assays of liver enzymes in mice 21 days
after treatment with a compound according to the invention.

FIG. 8 shows glucose uptake in 3T3-L1 cells for a compound of the
invention.

FIG. 9 shows a graph of the comparison of a compound of the
invention with rosiglitazone for inhibition of LPS-induced TNF production.

FIG. 10 is a graph of the comparison of a compound of the invention
with rosiglitazone for inhibition of LPS-induced IL-6 pfoduction.

FIG. 11 is a graph of the comparison of a compound of the invention
with rosiglitazone for inhibition of LPS-induced IL-1-beta production.

FIGS. 12A and 12B show a comparison of a compound of the invention
(FIG. 12A) with rosiglitazone (FIG. 12B) for inhibition of LPS-induced COX-2
activity.

13
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FIGS. 13A, 13B, 13C and 13D illustrate the suppression of collagen-
induced arthritis by using a compound according to the invention.

FIG. 14 illustrates the suppression of experimental allergic

encephalomyelitis (EAE) by using a compound according to the invention.

Description of the Preferred Embodiments

. A preferred compound according to Formula | is 5-(4-(4-(1-

carbomethoxy)-2-(3,5-dimethoxyphenyl)-ethenyl)-phenoxy)-benzyl)-2 4-
thiazolidinedione, hereinafter referred to as Compound VIII. However, it will
be appreciated that the invention also contemplates the provision and use of
other compounds according to Formula .

The compounds according to the present invention may be combined
with a physiologically acceptabie carrieror vehicle to provide a
pharmaceutical composition, such as, lyophilized powder in the form of tablet
or capsule with various fillers and binders. The effective dosage of a
compound in the composition can be widely varied as selected by those of
ordinary skill in the art and may be empirically determined.

As earlier indicated, the compounds of the invention are useful for the
treatment of diabetes, characterized by the presence of elevated blood
glucose levels, that is, hyperglycemic disorders such as diabetes mellitus,
including both type | and |l diabetes, as well as other hyperglycemic related
disorders such as obesity, increased cholesterol, hyperlipidemia such as
hypertriglyceridemia, kidney related disorders and the like. The compounds
are also useful for the treatment of disorders linked to insulin resistance
and/or hyperinsulinemia, which include, in addition to diabetes,
hyperandrogenic conditions such as polycystic ovary syndrome (Ibanez et al.,
J. Clin Endocrinol Metab, 85:3526-30, 2000; Taylor A.E., Obstet Gynecol Clin
North Am, 27:583-95, 2000), coronary artery disease such as atherosclerosis
and vascular restenosis, and peripheral vascular disease. Additionally, the
compounds of the present invention are alsc useful for the treatment of

inflammation and immunological diseases that include those mediated by
14
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signaling pathways finked to pro-inflammatory cytokines, such as rheumatoid
arthritis, multiple sclerosis, inflammatory bowel disease, pscriasis, and contact
and atopic dermatitis.

By “treatment”, it is meant that the compounds of the invention are -
administered in an amount which is at least sufficient to, for example, reduce
the blood glucose level in a patient suffering from hyperglycemic disorder or to
inhibit or prevent the development of pro-inflammatory cytokine or like
responses in a patient suttering from inflammatory or immunological disease.
In the case of diabetes, the compound is usually administered in the amount
sufficient to reduce the blood giucose level, free fatty acid level, cholesterol
level, and the like to an acceptable range, where an acceptable range means
+ or - 10%, and usually + or - 5% of the normal average blood glucose level
and like level of the subject, or sufficient to alleviate the symptoms and/or
reduce the risk of complications associated with elevated levels of these
parameters. A variety of subjects may be treated with the present compounds
to reduce blood glucose levels such as livestock, wild or rare animals, pets, as
well as humans. The compounds may be administered to a subject suffering
from hyperglycemic disorder using any convenient administration technique,
including intravenous, intradermal, intramuscular, subcutaneous, oral and the
like. However, oral daily dosage is preferred. The dosage delivered to the
host will necessarily depend upon the route by which-the compound is
delivered, but generally ranges from about 0.1-500 mg/kg human body weight
or typically from about 1 to 50 mg/kg human body weight. Generally similar
types of administration and dosages are also contemplated when the
compounds of the invention are used to treat inflammatory or immunological

disease.

The compounds of this invention may be used in formulations using
acceptable pharmaceutical vehicles for enteral, or parenteral, administration,
such as, for example, water, alcohol, getatin, gum arabic, lactose, amylase,
magnesium stearate, talc, vegetable oils, polyalkylene glycol, and the like.
The compounds can be formulated in solid form, e.g., as tablets, capsules,

15
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drages and suppositories, or in the liquid form, e.g., solutions, suspensions
and emulsions. The preparations may also be delivered transdermally or by
topical application.

Representative compounds according to the present invention may be
synthesized by the methods disclosed below in Schemes IA, IB, 1l and |l
wherein Scheme |A illustrates the preparation of Compound VIII while
Schemes IB, Il and Il describe the synthesis methods more generally.

16
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Referring to Scheme IA, the aldehyde (I} and acid (ill) may be
condensed in acetic anhydride and triethylamine to form the unsaturated acid
(IV). After esterification of the acid to provide Compound (V), the phenolic
hydroxy group is formed into an ether (V1) with p-flucrobenzaldehyde. The
aldehyde (VI) is then condensed with the thiazolidinedione to provide
Compound (Vil) and the bond exo to the heterocycie in Compound (VII) is
reduced with hydrogen to form the object Compound (V1. ,

The steps in Scheme |A are generalized in Scheme IB. The general
formulas llb, lllb, Vb, Vib, ViIb and Vilib correspond 'respectively to formulas
I, i, 1V, VI, VIl and Vil in Scheme IA.

In Scheme |1, the general synthesis of compounds where Z=H, A” or
B" is shown. The aldehyde or ketone (1X) is condensed with the heterocyclic
dione to form the bicyclic compound (X), which can be optionally
hydrogenated to form the product (XI).

In Scheme lIl, the generat synthesis of the tricyclic products (XV) and
(XV1) is shown. The aldehyde or ketone (XIl) is condensed with (XII!) to form
the bicyclic compound (XIV). The compound (XIV) is condensed with the
heterocyclic dione to form the tricyclic product (XV), which can be optionally
hydrogenated to (XVI).

In Formula |, C4-Cy linear or branched alkyl means groups such as
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, t-butyl, sec-butyl, isopentyl,
neopentyl, etc. The C»-Cy linear or branched alkenyl means unsaturated
groups such as ethenyl, propenyl, n-buteny!, isobutenyl, including groups
containing multiple sites of unsaturation such as 1,3 -butadiene, and the like.
The halo groups include chloro, fluoro, bromo, iodo. Substituted C4-Cxg linear
or branched alkyl or substituted C»-Cy linear or branched alkenyl means that
the alkyl or alkenyl groups may be substituted with groups such as halo,
hydroxy, carboxyl, cyano, amino, alkoxy, and the like. The C4-C acylamino
or acyloxy group means an oxygen or amino group bonded to an acy! group
(RCO) where R can be hydrogen, C4-Cy linear or branched alky! or C2-Cag

linear or branched alkenyl. Alkeny! groups are -C=C-, where R can be
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hydrogen, C4-Cy linear or branched alkyl or C-Cy linear or branched alkyl,
Alkoxycarbonyl means a group ROCO- where R can be hydrogen, C1-Cag
linear or branched alkyl or C,-Cy linear or branched alkenyl. The C1-Caqg alky!
carboxyl amino group means a group RCON(R)- where R can be
independently hydrogen, C+-Cx linear or branched alkyl or C>-Cy linear or
branched alkenyl. Carboxyl is the group HO,C-, and alkanoyl is the group
RCO- wherein R is a linear or branched carbon chain. The group arovi is Ar-
CO- wherein Aris an aromatic group such as phenyl, naphthyi, substituted
phenyl, and the like. Aralkanoyl is the group Ar-R-CO- wherein Ar is a
aromatic group such as phenyl, naphthyl, substituted phenyl, etc. and R is a
linear branched alkyl chain.

As indicated earlier, the compounds of the invention where a, b or ¢
represents a double bond may have either the E or Z configuration. On the
other hand, when'a. b or ¢ is absent, i.e. a single bond is present, the
resulting compounds may be R- and/or S- stereoisomers. The invention
contemplates racemic mixtures of such stereoisomers as well as the
individual, separated sterecisomers. The individual sterecisomers may be
obtained by the use of an optically active resolving agent. Alternatively, a
desired enantiomer may be obtained by stereospecific synthesis using an
optiéally pure starting material of known configuration.

The preparation of compound VI, i.e. 5-(4-(4-(1-carbomethoxy)-2-(3,5-
dimethoxy phenyl)-ethenyl)-phenoxy)-benzyl)-2,4-thiazolidinedione, is
described below with reference to Scheme IA as shown earlier:

Example 1

(@) Synthesis of 3-(3,5-dimethoxy-phenyl}-2-(4-hydroxy-phenyl)-
acrylic acid (Compound V):

To a mixture of 3,5-dimethoxybenzaldehyde (500 g, 3 mol) and p-
hydroxyphenyl acetic acid (457 g, 3 mol) was added acetic anhydride (1L)

and triethylamine (420 mL). This non-homogeneous mixture on heating
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becomes homogeneous at ~70°C. After being stirred at 130-140 °C for 6 h,
the mixture was cooled to room temperature. Concentrated HCI (1L)was
added to the reaction mixture slowly in 50 min keeping temp between 20-30
°C. The light yellow precipitate obtained was filtered and rinsed with DI water
in the Buchner funnel. The solid was dissolved in 3N NaOH (5L ) and stirred
for 1 h and filtered. The filtrate was acidified, maintaining a temperature at 25-
30 °C, with cong, HCI to pH 1. The precipitated product was f filtered and

washed with water to give crude product. The crude product was
recrystallized from MeOH-H,O then dried at 40 °C for 6 h. Yield: pale yellow
solid 428 g ( 47%). 'HNMR(DMSO-ds):512.48(br, 1H), 9.42(s, 1H), 7.59(s,
1H), 6.95(d, J=8.0 Hz, 2H), 6.76(d, J=8.0 Hz, 2H), 6.35(t, J=2.2 Hz, 1H),
6.27(d, J=2.2Hz, 2H), 3.56(s, 6H).

Synthesis of 3-(3.5-dimethoxy-phenyl

acrylic acid methyl ester {Compound V):

Methanol (3L) was added to thoroughly dried Compound [V (427.5 g,
1.42 mol) under argon. To this stirred suspension concentrated sulfuric acid

(b)

(100 mL) was added and heated at reflux for 20h under argon. Methanol was
evaporated under reduced pressure at 30 °C. The residue was taken up in
ethyl acetate (3 L) and washed with water (2x1 L), saturated aqueous Na
HCO;3 (pH 8, 2x1 L), saturated aqueous sodium chioride solution (2x1L).
Organic layer was dried on anhydrous magnesium sulfate, filtered and the
solvent was evaporated. The crude product obtained was dried thoroughly
under high vacuum and used as such in the next step. Yield: white solid,
433.6g (97 %). 1HNMR(CDCI3): 6 7.72(s, 1H), 7.06(d, J=7.9 Hz, 2H), 6.77(d,
J=7.9 Hz, 2H), 6.33(t, J=2.2 Hz, 1H), 6.26 (d, J=2.2 Hz, 2H), 5.74(s, 1H),
3.81(s, 3H), 3.60(s, 6H).
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(c)  Synthesis of 3-(3,5-dimethoxy-phenyl)-2{4~4-formyl-phenoxy)-
phenyl]-acrylic acid methyl ester (Compound VI):
Under argon, Compound V (433 g, 1.37 mol) was dissolved in dry DMF
(1.6 L) and to this sodium hydride {60% in oil, 60.4 g, 1.51 mol) was added.
To the resulting orange solution, p-flucrobenzaldehyde (185 mL, 1.71 mol)
was added and heated at 80°C for 18h, The reaction mixture was cooled to

x 1L), then brine (1x1 L). The organic layer was dried over anhydrous sodium
sulfate, filtered and solvent was evaporated. The residue was suspended in
methanol (3 L) and stirred overnight. The suspension was chilled and then
filtered. Solid obtained was dried under vacuum at 40°C. Yield 445 g (77%).
'HNMR(CDCLs):  9.94 (s, 1H), 7.86 (d, J=8.6 Hz, 2H), 7.80 (s, 1H), 7.28(d,
J=8.6 Hz, 2H), 7.11(d, J=2.9 Hz, 2H), 7.08(d, J=2.9 Hz, 2H), 6.36(t, J=2.2 Hz,
1H), 6.25 (d, J=2.2 Hz, 2H), 3.83(s, 3H), 3.63(s, 6H).

(d) Synthesis of 3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-
thiazolidin-5-ylidenemethyl) —phenoxy]-phenyl}-acrylic acid
methyl ester (Compound VII):

To a stirred suspension of Compound VI (352 g, 0.82 mol) in
a'nhydrous toluene (2.5 L), 2,4-thiazolidinedione (98.6 g, 0.84 mol), benzoic
acid (134 g, 1.10 mol} and piperidine (107.4 g, 1.26 mol) was added
sequentially and heated at reflux temperature with continuous removal of
water with the help of Dean-Stark apparatus for 5h. Toluene (1 L) was
removed from the reaction mixture and the mixture was placed overnight in a
4°C cold room. Solid separated was filtered off and mother liquor was
evaporated to dryness under reduced pressure. The residue obtained was re-
dissolved in a mixture of MeOH-diethylether (1:1, 3 L). Solution on standing
overnight at 4°C yielded more solids. The solid was filtered; both the crops
were pooled together and dried overnight in vacuum oven at 40°C.Yield:
362.5 g (86 %). 'H NMR (DMSO-dg): § 12.53 (br, 1H), 7.78 (s,1H), 7.73
(s,1H), 7.63(d, J=9.2 Hz, 2H), 7.25 (d, J=9.2 Hz, 2H), 7.15(d, J=4.3 Hz, 2H),
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7.12 (d, J=4.3 Hz, 2H), 6.42 (t, J=2.2 Hz, 1H), 6.27 {d, J=2.2 Hz, 2H), 3.73 (s,
3H), and 3.59 (s,6H).

(e)  Synthesis of 5-(4-(4-(1-carbomethoxy)-2-{3,5-dimethoxyphenyl)-

ethenyl)-phenoxy)-benzyl}-2.4-thiazolidine dione, also called 3-
(3,5-dimethoxyphenyl}-2-{4-[4-(2.4-dioxothiazolidin-5-
yimethyl)phenoxyl-phenyl}-acrylic acid methyl ester (Compound

Compound VII (30 g, 58 mmol) was dissolved in warm dioxane (900
mL.), transferred in a 2 L hydrogenation bottle and 10% Pd-C (~50 % water,
15 g) was added to this and hydrogenated in a Parr hydrogenator at 60 psi for
24 h. Following this period, an additional 15 g Pd-C was added and
hydrogenation was allowed to continue for another 24 h. Catalyst was filtered
through a bed of Celite and solvent was evaporated.

The residue was taken up in acetonitrile (500 ml) and adsorbed on C-
18 silica (60g). The adsorbed material was placed on the top of a column
containing C-18 reverse phase silica gel (400 g). Column was eluted with
CH3CN in H20 (45%, 2 L), CH3CN in H0 (50%, 2 L), CH3CN in H;0 (55%, 2
L) to elute the undesired fractions. Fractions were collected with the start of
60% CH3CN in HyO elution for the desired compound. Fractions were mixed
on the basis of their HPLC purity. Acetonitrile was evaporated under reduced
pressure. Water was removed by lyophilization. Yield : 12g (40%). White
solid; M.P. 126-128°C. 'H NMR (DMSO-ds) & 12.01 (br, 1H), 7.73 (s, 1H),
7.28 (d, J=8.6 Hz, 2H), 7.19 (d, J=8.6 Hz, 2H), 7.02 (d, J=8.6 Hz, 2H), 6.96 (d,
J=8.6 Hz, 2H), 6.40 (t,-J=2.2 Hz, 1H), 6.27 (d, J=2.2 Hz, 2H), 4.92 (dd, J=9.2
and 4.4 Hz, 1H), 3.73 (s, 3H), 3.57 (s, 6H), 3.37 (dd, J=14.8 and 4.3 Hz, 1H)
and 3.12 (dd, J=14.8 and 9.4 Hz, 1H); IR (KBr) vmax 3200, 2950, 2850, 1700,
1600, 1500, 1350, 1150, and 850 cm™ ; EIMS:m/z, 518, [M-H]" 265, 249,
and113.

Referring to the drawings, Compound Vil was administered in a single
oral dose (50mg/kg body weight) for 15 days to db/db male mice as shown in
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FIG. 1A. A substantial reduction in blood glucose level was observed. There
was no increase in body weight in the treatment groub as compared to the
control treated with the vehicle without the active ingredient, FIG. 1B.

The compound was orally administered to ob/ob mice with a single oral
dose (50mg/kg body weight). As shown in FIG. 2A, there was a 62% drop in
blood glucose level and, similar to db/db mice, there was no significant
increase in body weight between the control and the treatment groups as
shown in FIG. 2B. This is in contrast to treatment of diabetic animals by
thiazolidinedione type compounds which are known to be associated with
increase in body weight. See Okuno et al., J. Clin. Invest., 101, 1354-1361
(1998) and Yoshioka et al., Metabolism, 42, 75-80 (1993). By stopping
treatment after day 15 in both models, there was shown an increase in
glucose level as depicted in FIGS. 3A and 3B. The time course of the drug
effect is shown in FI1G. 4. Orai administration of a single dose of the
compound in db/db mice was effective for 24 hours and beyond.

The triglyceride levels were also measured. Triglycerides, which are
esters of fatty acids and glycerol, do not freely circulate in plasma but are
bound to proteins and transported as macromolecular complexes called
lipoproteins. The triglycerides were measured by the enzymatic method
described by McGowen et al., 1983, with a modification to determine the
triglyceride levels in db/db and ob/ob mice. There was shown a 24% drop in
triglyceride levels in db/db mice (FIG. 5A) after 15 days of treatment with the
compound and in ob/ob mice, a 65% decrease in triglyceride as compared to
the control (FIG. 6B) after treatment for 10 days.

The free fatty acids (FFA) were enzymatically measured using
coenzyme A in the presence of acyl CoA synthase (Wako Chemicals USA).
The free fatty acid levels in db/db and ob/ob mice treated with the compound
were significantly lower compared to the control animals. A 34% drop in FFA
levels in db/db mice (FIG. 5B) was shown after 15 days of treatment with the
compound. In ob/cb mice, after 10 days of treatment, a lowering of 33% of

FFA was shown compared to the control (FIG. 6C).
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The percentage of glycohemoglabin (GHb) in blood reflects the
average blood giucose concentration. It is a measure of overall diabetic -
control and can be use to monitor the average blood glucose levels. The
glycosylation of hemogiobin occurs continuously in the red blood cells. But
since the reaction is non-enzymatic and irreversible, the concentration of
gtycohemoglobin in a celi refiects the average blood glucose levels seen by
the cell during its life. An assay was conducted using affinity chromatography
with boronate as described by Abraham et al., J. Lab. Clin. Med., 102, 187
(1983). There is a 0.7% drop in the GHb level in db/db mice (FIG. 5C) after
15 days of treatment with the compound and in ob/ob mice after 14 days of
treatment, there is 1.3% decrease (FIG. 6D) in the GHb level compared to the
control,

The blood insulin level was measured by ELISA following a standard
protocol. A 58% drop of serum insulin in ob/ob mice (FIG. 6A) was shown
after 10 days of treatment with the compound, thus, demonstrating its ability
to act as an insulin sensitizer. |

Obesity is considered a significant risk factor for various adult diseases
such as diabetes and cardiac disease. Leptin, an obese gene product, has
been identified from the investigation of ob/ob mice, where the leptin is lacking
because of a mutation in that gene (Zhiang et al., Nature, 372, 425 (1994). .
Leptin is a protein of about 16kDa, which is expressed in adipose tissue, and
which promotes weight loss by suppressing appetite and stimulating
metabolism. It is currently believed that leptin plays a key role in the obesity
syndrome. In the db/db mice according to the experiment, the leptin level was
measured by an ELISA, following a standard protocol. After 15 days of
treatment with the compound, there is a 23% increase (FIG. 5D) in the serum
leptin level compared to the control group.

The liver enzymes glutamic oxalacetic transaminase/aspartate
aminotransferase (AST/GOT) and glutamic pyruvic transaminase/alanine
aminotransferase (ALT/GPT) were assayed in the sera of ob/ob mice after 21

days of treatment (orally, 50 mg/kg) of the test compound. The test was also
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conducted using troglitazone. These enzyme levels are found to elevate in
several kinds of hepatic disorders or liver necrosis. In FIG. 7A, the AST level
in the mice was not elevated compared to untreated mice or to mice treated
with troglitazone. Similarly, FIG. 7B shows that the ALT level did not elevate
compared to untreated mice or mice treated with troglitazone. 4
Referring to FIG. 8 glucose uptake in 3T3-L1 differentiated adipocytes
was measured after treatment with the test compound. The assay was.
conducted according to the method of Tafuri, Endocrinology, 137, 4706-4712
(1996). The serum-starved cells were treated with the test compound for 48

hours at different concentrations, then washed and incubated in glucose-free
media for 30 minutes at 37°C. Then "“C- deoxyglucose was added and
uptake was monitored for 30 minutes under incubation. After washing, the
cells were lysed (0.1% SDS) and counted. As shown in FIG. 8, there is a 3.5
to 4-fold increase in glucose uptake at the indicated concentrations of the test
compound with respect to basal levels.

Referring to FIG. 9, RAW cells were preincubated with either
Compound VIl or rosiglitazone (0.1, 1, 10, 50 or 100 uM) for 1 hour at 37°C in
RPMI-1640 containing 10% FBS. After 1 hour, LPS (0.1 pg/m!).was added
and cells were incubated an additional 6 hours. Cell superatant was then
collected, aliquoted and frozen at -70°C, and an aliquot used to determine
TNF-alpha concentration by ELISA. Compound Vil was a better inhibitor of
TNF-alpha than rosiglitazone.

Referring to FIG. 10, RAW cells were preincubated with either
Compound VIl or rosiglitazone (0.1, 1, 10, 50 or 100 uyM) for 1 hour at 37°C in
RPMI-1640 containing 10% FBS. After 1 hour LPS (0.1 pg/ml) was added
and cells were incubated an additional 6 hours. Cell supernatant was then
collected, aliquoted and frozen at -70°C, and an aliquot used to determine the
concentration of {L-6 by ELISA. Compound VIl was a better inhibitor of |L-6
than rosiglitazone.

Referring to FIG. 11, RAW cells were preincubated with either

Compound Vil or rosiglitazone (0.1, 1, 10, 50 or 100 puM) for 1 hour at 37°C in
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RPMI-1640 containing 10% FBS. After 1 hour LPS (0.1 Hg/ml) was added
and cells were incubated an additional 6 hours. Cell supernatant was then
collected, aliquoted and frozen at -70°C, and an aliquot used to determine the
concentration of IL-1-beta by ELISA. Compound Vill inhibited IL-1-beta better
than rosiglitazone.

Referring to FIGS 12A AND 12B, RAW celis were preincubated with
either Compound VIII (12A) or rosiglitazane (12B) (0.1, 1,10, 50.or 100. M),
for 1 hour at 37°C in RPMI-1640 containing 10% FBS. After 1 hour LPS (0.1
pg/ml) was added and cells were incubated an additional 6 hours. Cell
supernatant was then collected, aliquoted and frozen at -70°C, and aliquots
used to determine COX-2 and COX-1 activity. Compound Vill, but not
rosiglitazone, inhibited the activity of COX-2 (as measured by PGE2
production in.a 50 pl sample). Neither compound inhibited COX-1 activity.

The transcription factor NF-kappaB coordinates the activation of many
genes involved in the response to pro-inflammatory cytokines, and, therefore,
plays a key role in the development of inflammatory diseases. NF-kappas is
activated by phosphorylation of the inhibitory protein IkappaB. To examine
the effect of compound VIl on the LPS-stimulated phosphorylation of
lkappaB, RAW 264.7 cells were preincubated with vehicle only, 15-deoxy-
A'?"-prostaglandin J; (3 uM) as a positive control, compound VIII (3, 10 or 30
pM), or rosiglitazone (3, 10 or 30 pM) for 1 hr. at 37°C. Then, cells were
treated with or without LPS (10 ng/ml) plus IFN-gamma (10 U/ml) for & min. or
15 min. at 37°C. Cells were then lysed, and the cell lysates (27 Hg/lane) were
separated by electrophoresis on a 4-20% polyacrylamide gef, blotted onto a
nitrocellulose membrane and probed with anti-phospho-lkappaB antibody.
The results revealed that compound VIII, but not rosiglitazone, exhibited dose-
dependent inhibition of the phosphorylation of IkappaB.

Figures 13A-D illustrate the suppression of collagen-induced arthritis
by treatment with Compound Vill. Arthritis was induced by intradermal
administration of collagen (100 ug/mouse) in complete adjuvant in make

DBA/1Lac mice of 7 weeks. The booster (100 pg/mouse) immunization in
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incompiete adjuvant was given subcutaneously on Day-21. Two days later
when arthritic scores were around 1, the animals were divided into two
groups. One group received 50 mg/kg dose of Compound VIl orally for 17
days daily. The second group received 10% PEG in water and was used as a
vehicle treated group. Body weight (Figure 13A), Ciinical score (Figure 13B),
Joints affected (Figure 13C) and Paw thickness (Figure 13D) were monitored

24 hours after the drug administration at different time intervais. As shown in

the Figures, the mice treated with Compound V!I showed significantly lower
clinical scores, joints affected and paw thickness when compared to the
vehicle treated group. There was no change in body weight between the
vehicle and the treatment groups.

Experimental allergic encephalomyelitis (EAE) is an autoimmune
demyelinating inflammatory disease of the central nervous system. EAE
exhibits many of the clinical and pathological manifestations of human
multiple sclerosis (MS), and it serves as an animal model to test potential
therapeutic agents for MS (Scolding et al, Prog. Neurobiol., 43:143-73, 2000).
Figure 14 lustrates the suppression of EAE by Compound VIIi. Active EAE

~ was induced in SJL/J mice essentially according to the method of Owens and

Sriram (Neurol Clin, 13:51-73, 1995). Nafve mice were immunized
subcutaneously with 400 pg each of mouse spinal cord homogenate in
complete Freund's adjuvant on day 0 and day 7. Mice were then treated once
daily by subcutaneous injection with 50 ug or 200 ug of Compound Vil or with
vehicle only. Paralysis was graded according to the numeric scale indicated.
As evidenced by the dramatic reduction in clinical score shown in Figure 14,
treatment with the 200 pg dose of Compound Vill was highly effective in
ameliorating EAE.

It will be evident from the above that the compounds according to the
present invention, as represented by Compound VI, not only lower blood
glucose level, triglyceride level, free fatty acid level, glycohemoglobin and
serum insulin, but also raise the leptin level while showing no significant

increase in body weight or liver toxicity. The compounds also inhibit TNF-
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alpha, IL-6, IL-11 production and COX-2 activity in vitro and, as shown by
Figures 13A-13D and 14, the compounds can be used-to suppress arthritis
and potentially to treat multiple sclerosis, respectively. The properties
demonstrated above indicate that the compounds of the invention should be
useful in the treatment of disorders associated with insulin resistance,
hyperlipidemia, coronary artery disease and peripheral vascular disease and

for the treatment of inflammation, inflammatory diseases, immunological

diseases and cancer, especially those mediated by cytokines and
.cyclooxygenase.

While the invention has been exemplified above by reference to the
preparation and use of compound VIII, it will be understood that the invention
is of broader application consistent with the scope of compounds represented
by Formula |. This includes, for example, compound VI, which is not only
useful as an intermediate for preparing compound VIl as shown but also
demonstrates useful biological éctivity of its own consistent with the activities
of compound Vill. _

The synthesis of other compounds representative of the scope of the
invention is illustrated by the examples which follow:

Example 2 _
Synthesis of 34(3,5-dimethoxyphenvl 4-(2.4-dioxothiazolidin-5-

yimethyl)-phenoxy]-phenyl}-acrylic acid (Compound XVIl)

Compound XVII a metabolite of compound VIII, may be prepared by

hydrolysis of compound Vill according to the following reaction scheme:
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MeO Q ~~COOMe MeO i ~_-COOH
OMe O O
o NaOH ©OMe o

s} —
0 : O
(vin (XVID)

To a stirred, cooled below 10°C, suspension of 3-(3,5-
dimethoxybhenyt)—Z-{4-[4-(2,4-dioxothiazo!idin-5—ylmethyl)-phenoxy]-phenyl}-
acrylic acid methyl ester (compound V1) in methanot (50mL), aqueous
sodium hydroxide (2N, 50 mL) was added and stirred for 15h at room
temperature. The resulting pale yellow solution was cooled to 10°C and
acidified with aqueous HCI (5%, 115 mL). The solid separated was filtered
and washed with water (3 x 30 mL), recrystallized from methanol and dried to
give a product characterized as follows:

'H NMR (DMSO-dg) 57.69(s, 1H), 7.28 (d, J=8.8 Hz, 2H), 7.19 (d,
J=8.8 Hz, 2H), 7.02 (d, J=8.8 Hz, 2H), 6.97 (d, J=8.8 Hz, 2H), 6.41 (1, J=2.4
Hz, 1H), 6.28 (d, J=2.4 Hz, 2H), 4.92 (dd, J=9.2 and 4.4 Hz, 1H), 3.58 (s, 6H), .
3.38 (dd, J=14.0 and 4.0 Hz, 1H) and 3.13 (dd, J=14.4 and 9.2 Hz, 1H).

Example 3

Synthesis of 3-(3,5-dimethoxy-phenyl 4-(2.4-dioxo-thiazolidin-5-
yimethyl)-phenoxyl-phenyi}-acrylamide (Compound XViiI)

Compound X}/,III, which may be represented by the formula:

o
MeO. = N'H
Y
OMe O

32



10

15

20

25

30

WO 01/95859 PCT/US01/17950

was prepared as follows from compound (XVII):

A clean dry flask with stirbar was charged with compound (XVII) (0.423g,

0.837 mmol) and dry DMF (10 mL). Then with stirring carbonyldiimidazole
(0.271g, 1.67 mmol) was addéd and the reaction was heated to 60°C for 1h
while vented through an oil bubbler. The reaction mixture was then cooled to
0°C and 2M ammonia in methanol (2.1 mL, 4.2 mmol) was added. The
reaction was worked up by partitioning the mixture with 10% citric acid
(10mL), ethyl acetate (50mL), and water (40mL). The organic phase was
then rinsed sequentially with water (2 X 30mL), brine (1 X 20mL) and dried
with anhydrous magnesium sulfate. Concentration of the organics afforded
crude product. The crude product was purified by silica gel chromatography
using ethyl acetate-hexanes (1:1} in 1% acetic acid to ethy! acetate-hexanes
(3:2) in 1% acetic acid gradient elution. Concentration of the appropriate
fractions yielded 200mg (47%) of the white-light yellow primary amide as a

solid. Analysis: 'H-NMR, 400MHz (DMSO-ds): §12.06 (br, 1H), 7.40 (s, 1H),

7.34 (br, 1H), 7.27 (d, J=8.4 Hz, 2H), 7.18 (d, J=8.8 Hz, 2H), 7.05 (d, J=9.2
Hz, 2H), 6.98(d, J=8.4 Hz, 2H), 6.93 (br, 1H), 6.36(m, 1H), 6.20 (s, 1H), 6.19
(s, 1H), 4.91(dd, J=4.0Hz, 1H), 3.57 (s, 6H), 3.12 (dd, J=9.2Hz, 1H).

Exampie 4

Synthesis of 3+(3,5-dimethoxy-phenyl}-2-{4-[4-{2,4-dioxo-thiazolidin-5-
Imethyl)-phenoxy]-phenyl}-N,N-dimethyl-acrylamide (Compound XIX):

Compound (XIX) represented by the formula:

o}
MeO. S N.Me
L
OMe O
NH

o
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was prepared as follows:

A clean dry flask with stirbar was charged with compound (XVI) (0.422g,
0.835 mmol) and dry DMF (10 mL). Then with stirring carbonyldiimidazole
(0.271g, 1.67 mmol) was added and the reaction was heated to 60°C for 1h

while vented through an oil bubbler. The reaction mixture was_then cooled.to

0°C and a 2M dimethylamine in THF (2.1mL, 4.2 mmo!) solution was added.
The reaction was worked up by partitioning the mixture with 10% citric acid
(10mL}), ethyl acetate (50mL), water (40mL). The organic phase was then
rinsed sequentially with water (2 X 30mL), brine (1 X 20mL) and dried with -
anhydrous magnesium sulfate. Concentration of the organics afforded crude
product. The crude product was purified by silica gel chromatography using
ethyl acetate-hexanes (3:2) in 1% acetic acid elution. Concentration of the
fractions yielded 381mg (86%) of the off-white tertiary dimethylamide as a
solid. Analysis: 'H-NMR, 400MHz (DMSO-d6): 811.97 (br, 1H), 7.29 (d, J=
8.8 Hz, 2H), 7.27 (d, J=8 Hz, 2H), 6.99 (d, J=8.8 Hz), 6.95(d, J=8.8 Hz, 2H),
6.57 (s, 1H), 6.35 (m, 1H), 6.29 (s, 1H), 6.28 (s, 1H), 4.91(dd, J=4.4 Hz, 1H),
3.58 (s, 6H), 3.12 (dd, J=9.2Hz, 1H), 3.05 (br, 3H), 2.91 (s, 3R).

Example 5

Synthesis of, 3-(3,5-dimethoxy-phenyl 2.4-dioxo-thiazolidin-5-
imethyl}-phenoxy]-phenyl}-N-methoxy,-N-methvl-acrylamide
(Compound XX):

Compound (XX) was prepared as follows:

A clean dry flask with stirbar was charged with compound (XVIN)
(0.450g, 0.890 mmol) and dry DMF (10 mL). Then, with stirring,
carbonyldiimidazole (0.29g, 1.78 mmol) was added and the reaction was
heated to 60°C for 1h while vented through an oil bubbler. The reaction
mixture was then cooled to 0°C and N-methyl-N-methoxyhydroxylamine
hydrochloride (0.434q, 4.45 mmol) in water (10 mL) and triethylamine (0.62
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mL) was added and stirred overnight. The reaction was worked up by
partitioning the mixture with 10% citric acid (1 OmL), ethyl acetate (50mL), and
water (40mL). The organic phase was then rinsed sequentially with water (2
X 30mL), brine (1 X 20mL) and dried with anhydrous magnesium sulfat-e.
Concentration of the organics afforded crude product. The crude product was
purified by silica gel chromatography using ethyl acetate-chloroform (1:5)
elution. Concentration of the appropriate fractions yielded 400mg (82%).of ..
the off-white tertiary N-methyl-N-methoxyamide as a solid. Analysis: 'H-
NMR, 400MHz (DMSO-d6): §12.06 (br, 1H), 7.27 (d, J= 9.2 Hz, 2H), 7.26 (d,
J=8.8 Hz, 2H), 7.00 (d, J=8.8 Hz), 6.95 (d, J=8.4 Hz, 2H), 6.57 (s, 1H), 6.35
(m, 1H), 6.29 (s, 1H), 6.28 (s, 1H), 4.91(dd, J=4.4 Hz, 1H), 3.58 (s, 6H), 3.12
(dd, J=8.2 Hz, 1H), 3.05 (br, 3H), 2.91 (s, 3H).

Compound (XX) may be structurally shown as follows:

Example 6

Synthesis of 3-(3,5-Dimethoxy-phenyl)-2-{4-[4-(2.4-dioxo-thiazolidin-5-

ylidenemethyl[-—Qhenoxyl-Qhenyli-grogionic acid methyl ester,
(Compound Vc)

Compound V¢ was prepared according to the following reaction
scheme:

35
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F
MeO N COOMe MeO COOMe
NaH /
H,/Pd-C CHO
——————— >
OMe OMe
OH OH

\Y; Va

Vb Ve

5 (a) Synthesis of 3-(3,5-Dimethoxy-phenyl)-2-(4-hydroxy-phenyl)-propionic

acid methyt ester, (Compound Va):
To a suspension of 3-(3,5-dimethoxy-phenyl)-2-(4-hydroxy-phenyl)-

acrylic acid methyl ester (2.1g) in dioxane (60 mL) 10% palladium on carbon

10 (50% wet, 2.1g) was added. Hydrogenation was carried out in a Parr shaker
at 70 psifor 6.5h. Catalyst was filtered through a bed of Celite and solvent
was evaporated. Yield: quantitative. Analysis: '"HNMR (CDCla): 87.15(d,
J=8.7 Hz, 2H), 6.74 {d, J=8.7 Hz, 2H), 6.29(t, J=2.4 Hz, 1H), 6.25(d, J=2.4 Hz,
2H), 3.78(t, J=8.7 Hz, 1H), 3.72(s, 6H), 3.62(s, 3H), 3.31(dd, J=13.5 & 8.4 Hz,

15 1H), 2.93(dd, J=13.5 & 6.9 Hz, 1H).

(b} Synthesis of 3-(3,5-Dimethoxy-phenyl)-2-[4-(4-formyl-phenoxy)-phenyl]-
propionic acid methyl ester, (Compound Vb):
36
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To a suspension of sodium hydride (60% in oil, 0.25g, 6.3mmol) in
DMF (2 mL) under argon, Va (2.0 g, 6.3mmol) in dry DMF (3mL) was added.
To the resulting yellow solution, p-fluorobenzaldehyde (0.68mL, 6.3mmol) was
added and heated at 80°C for 18h. The reaction mixture was cooled to room
temperature, water (20mL) was added and extracted with ethyl acetate (3x 50
mL). The organic layer was dried over sodium sulfate, fittered and solvent was
evaporated. The crude product was filtered through a small bed of silica gel.
Yield: 1.83g(68.8%). Analysis: "HNMR{DMSO-dg): §9.91 (s, 1H), 7.84 (d,
J=8.7 Hz, 2H), 7.33(d, J=8.7 Hz, 2H), 7.04(d, J=5.4Hz, 2H), 7.01(d, J=5.4 Hz,
2H), 6.30(t, J=2.1 Hz, 1H), 6.25 (d, J=2.1 Hz, 2H), 3.86( t, J=7.8Hz, 1Hz),
3.76(s, 6H), 3.66(s, 3H), 3.36(dd, J=12.6 and 8.1 Hz, 1H), 2.97(dd, J=13.5 &
7.5 Hz, 1H), -

(c)  Synthesis of 3-(3,5-Dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-
ylidenemethyl)-phenoxy}-phenyl}-propionic acid methyl ester, (Compound Vc):

To a stirred suspension of Vb (1.81 g, 4.3mmol) in anhydrous toluene
(25 mL}, 2,4-thiazolidinedione (0.56 g, 4.74mmol), benzoic acid (0.68 g,
5.60mmol) and piperidine (0.60mL, 6.03mmol) was added sequentially and
heated at reflux temperature with continuous removal of water with the help of
Dean-Stark apparatus for 2h. Solvent was evaporated to dryness under
reduced pressure. The residue obtained was purified by silica gel
chromatography, eluted with hexane-ethyl acetate (1:1) to yield Ve. Yield:
1.82g (81.3 %) Analysis: 'H NMR (DMSO-dg); $12.53 (br, 1H), 7.76 (s,1H),
7.60(d, J=8.7 Hz, 2H), 7.35 (d, J=8.7 Hz, 2H), 7.07 (d, J=4.8 Hz, 2H), 7.03 (d
J=4.8 Hz, 2H), 6.33-6.28 (m, 3H), 4.01(t, J=7.5Hz, 1H), 3.66(s, 6H), 3.56(s,
3H), 3.22(dd, J=13.8 & 8.4 Hz, 1H), 2.90(dd, J=13.5 & 7.2 Hz, 1H).

Example 7
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Other specific compounds representative of the invention include the
following: '
(a)  3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-
ylidenemethy!)-phenoxy}-phenyl}-acrylic acid methyl ester

MeQ O N COOMe
OMe O o

1

0
SNH
Vs

. 0
(b) ‘3-(3,5-dimethoxy-phenyl)-2-{,45[4—(2,‘4-diox0‘-thiazolidin-5-
ylmethyl)-phenoxy}-phenyl}-propionic acid methyl ester

MeO D COOMe
OMe O

{1
mNH

O

The following additional compounds may also be mentioned as
examples of compounds within the broader scope of the invention:

5-(4-fluoro-benzyl)-thiazolidine-2,4-dione

B

F

me
e)

38
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5-(3,5-dimethoxy-benzylidene)-thiazolidine-2,4-dione

5
MeO

10 5-(3,5-dimethoxy-benzyl)-thiazolidine-2,4-dione-:

OMe 0O

A

NH
MeO
15 O

It will be appreciated that '\"/é'ribus‘"modifiéétidné"may be made in the

invention as described above and as defined in the following claims wherein:
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What is claimed is;

1. A compound of a formula I:

wherein Z is

H; AII; B(l; Or

n, m, g and r are independently integers from zero to 4 provided thatn + m <
4 and q + r<4; p and s are independently integers from zero to 5 provided

that p + s <5; a, b and ¢ are double bonds which may be present or absent;

40
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when present; the double bonds may be in the E or Z configuration and, when

absent, the resulting stereocenters may have the R- or S- configuration:

R, R"and R" are independently H, C4-Cy linear or branched alkyl, C>-Cy
linear or branched alkenyl, -CO,Z’, wherein Z’ is H, sodium, potassium, or
other pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -CO,R”", -NH,, -NHR™ -NRy", -OH
-OR™, halo, substituted C4-Cy linear or branched alkyl or substituted Cx-Cyq
linear or branched alkenyl, wherein R™ is C;-Cy linear or branched alkyf or

linear or branched alkenyl;

A, A’ and A" are independently H, C4-Cyq acylamino;
C1-Cap acyloxy; C4-Cxg alkanoyl;
C1-Cyp alkoxycarbonyl; C4-Cyg alkoxy; ,
C1-Cy alkylamino; C4-Cy alkylcarboxylamino; carboxyl; cyano:
halo; hydroxy;

B, B' and B"” are independently H;

C1-Czo acylamino; C4-Czo acyloxy; C1-Cy alkanoyl;

C1-Co alkenoyl; C4-Cyp alkoxycarbonyl;

C1-Ca alkoxy; C4-Cyp alkylamino;

C4-Czo alkylcarboxylamino; aroy!, aratkanoyl; carboxyl; cyano; halo:
hydroxy;
or A and B together, or A’ and B’ together, or A” and B” together, may be
joined to form a methylenedioxy or ethylenedioxy group; and
X, X' are independently -NH, -NR™”’, O or S.

2. A compound according to claim 1, wherein Z is
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3. A compound according to claim 1, wherein Z is hydrogen.
5 4. A compound according to claim 1, wherein Z is A”.
5. A compound according to claim 1, wherein Z is B".

6. A compound according to claim 1, wherein Z is
10

7. A compound according to claim 2, wherein X is sulfur, X' is -NH:
A'n, B”, B, Ay, A'q, R and R” are all hydrogen.
15
8. A compound according to claim 7, wherein B is methoxy, s is 2 and
R’ is carbomethoxy.
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9. A compound according to claim 8, which is 5-(4-(4-(1-
carbomethoxy-2-(3,5-dimethoxy phenyl) ethenyl)-phenoxy)-benzyl)-2,4-
thiazolidinedione. |

10. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of the formula !:

wherein Z is

H; A" B“;-or
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n, m, g and r are independently integers from zero to 4 provided that n + m <
4 and g + r <4; p and s are independently integers from zero to 5 provided
that p + s <5; 3, b and ¢ are double bonds which may be present or absent:

when present, the double bonds may be in the E or Z configuration and, when

absent, the resulting stereocenters may have the R- or S~ configuration;

R, R"and R" are independently H, C1-Cyq linear or branched-alkyl, Co-Cpg--
linear or branched alkenyl, -CO,Z’, where Z' is H, sodium, potassium, or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -CO,R™, -NH,, -NHR"”, -NR;", -OH
-OR"™, halo, substituted C4-Cyy linear or branched alkyl or substituted Co-Csp

linear or branched alkenyl,‘wherein R™ is C4-Cy linear or branched alkyl or

1

linear or branched alkenyl;

A, A’ and A" are independently H, C4-Cog acylamino;

C1-Cao acyloxy; C4-Cyp alkanoyl;

C+-Cx alkoxycarbonyl; C4-Cy alkoxy; .

C1-Czo alkylamino; C1-Cyo alkylcarboxylamino; carboxyl; cyano;
halo; hydroxy;

B, B' and B” are independently H;

C1-C20 acylamino; C4-Cyp acyloxy; C1-Cxg alkanoyl;

C1-Cao alkenoyl; C4-Cy alkoxycarbonyl;

C1-Ca alkoxy; C4-Cyp alkylamino;

C+-Cao alkylcarboxylamino; aroyl, aralkanoyl; carboxyl; cyano; halo;
hydroxy,;
or A and B together, or A’ and B’ together, or A" and B" together, may be
joined to form a methylenedioxy or ethy!enedioxy group; and
X, X are independently -NH, -NR™, O or S,
in a physiologically acceptable carrier.
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11. A composition according to claim 10, wherein Z is

of

12. A composition according to claim 10, wherein Z is A",
13. A composition according to claim 10, wherein Z is B”.

14. A composition according to claim 10, wherein Z is

| 15. A composition according to claim 10, wherein X is sulfur, X' is -
-NH and A”, B", A'q, B, A, R and R” are aif hydrogen.

16. A composition according to claim 15, wherein R’ is
carbomethoxy; B is methoxy and s is 2.

45

63



WO 01/95859 PCT/US01/17950

17. A composition according to claim 16, wherein said compound is
5-(4-(4-(1-carbomethoxy-2-(3,5 dimethoxy phenyl) ethenyl) -phenoxy)-
benzyl)-2,4-thiazolidinedione.

18. A method of treating diabetes comprising the steps of
administering to a subject suffering from a diabetic condition, a therapeutically
effective amount of a compound according to the formula I:

wherein Z is

H: A" B": or
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n, m, g and r are independently integers from zero to 4 provided thatn+ m <
4 and q *+ r < 4; p and s are independently integers from zero to 5 provided
that p + s < 5] a, b and ¢ are double bonds which may be present or absent;

when present, the double bonds may be in the E or Z configuration and, when
absent, the resulting stereocenters may have the R- or $- configuration;

R, R’ and R” are independently H, C4-Cq linear or branched alkyl, C2-Ca
linear or branched alkenyl, -C0,Z’, where Z' is H, sodium, potassium, or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -CO,R™, -NH,, -NHR™, -NR,", -OH
-OR', halo, substituted C4-Cy linear or branched alkyl or substituted C5-Cag

linear or branched alkenyl, wherein R™ is C4-Cx linear or branched alkyl or
linear or branched alkenyl;

A, A’ and A" are independently H, C4-Ca acylamino;

C1-Cao acyloxy; C4-Cyp alkanoyt;

C+-Cao alkoxycarbonyl; C4-Cyq alkoxy;

C1-Czo alkylamino; C4-Co alkylcarboxylamino; carboxyl; cyano;
halo; hyd'roxy;

B, B’ and B” are independently H;

C4-C2p acylamino; C4-Cxog acyloxy; C4-Cap alkanoyi:

C4-Czo alkenoyl; C4-Cyq alkoxycarbonyi;

C1-Czo alkoxy; C4-Cy alkylamino;

C1~C2o alkylcarboxylamino; aroyl, aralkanoyl; carboxyl; cyano: halo;
hydroxy,
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or A and B together, or A’ and B’ together, or A" and B" together, may be
joined to form a methylenedioxy or ethylenedioxy group; and
X, X' are independently -NH, -NR™’, O or S,

in a physiologically acceptable carrier.

5

19. A method according to claim 18, wherein Z is

Ap
Bs

20. A method according to claim 19, wherein Z is H.
10 |

21. A method according to claim 18, wherein Z is A",

22. A method according to claim 18, wherein Z is B,
15 23. - A method according to claim 18, wherein Z is
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24. A method according to claim 18, wherein R”, A", B", A B A,
and R are all hydrogen, X is sulfur and X' is NH.

25. A method according to claim 18, wherein R" is carbomethoxy
5 and B is methoxy and s is 2.

26. A method according to claim 18, wherein said compound is 5-(4-
(4-(1-carbomethoxy-2-)3,5-dimethoxy phenyl) ethenyl)-phenoxy)-benzyl)-2,4-
thiazolidinedione.

10 |

27. A method of treating inflammation comprising the steps of
administering to a subject suffering from an inflammatory condition, a
therapeutically effective amount of a compound according to the formula I
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wherein Z is

H: A" B"; or

n, m, q and r are independently integers from zero to 4 provided thatn + m <
4 and q + r <4; p and s are independently integers from zero to 5 provided
that p + s < 5; a, b and c are double bonds which may be present or absent;

when present, the double bonds may be in the E or Z configuration and, when

absent, the resulting stereocenters may have the R- or S- configuration;

50




10

15

20

25

WO 01/95859 PCT/US01/17950

R, R and R" are independently H, C4-Cz linear or branched alkyl, Co-Cyqg
linear or branched alkenyl, -CO,Z', where Z’ is H, sodium, potassium, or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -CO,R™, -NH;, -NHR'”, QNRZ"’, -OH,

. -OR", halo, substituted C+-Cy linear or branched alky} or substituted C,-Cag

linear or branched alkenyl, wherein R"" is C4-Cyq linear or branched alkyl or

linear or branched alkenyl;

A, A’ and A" are independently H, C4-Cy acylamino;

C+-Cao acyloxy; C1-Cyp alkanoyl;

C1-Czo alkoxycarbonyt; C4~Csq alkoxy;

C1-Czo alkylamino; C4-Cyp alkylcarboxylamino; carboxyl; cyano;
halo; hydroxy;

B, B' and B" are independently H;

C1-C2p acylaming; C4-Cyp acyloxy; C4-Cag alkanoyl;

C1-Cyp alkenoyi; C4-Cyp alkoxycarbonyi;

C1-C2o alkoxy; C4-Cyp alkylamino;

C+-Cyp alkylcarboxylamino; aroyl, aralkanoyl; carboxyl; cyano; halo;
hydroxy;
or A and B together, or A’ and B’ together, or A” and B” together, may be
joined to form a methylenedioxy or ethylenedioxy group; and
X, X' are independently -NH, -NR"”, O or S,

in a physiologically acceptable carrier.

28. A method according to claim 27, wherein Z is
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A method according to claim 27, wherein Z is H.
A method according to claim 27, wherein Z is A”.
A method according to claim 27, wherein Z is B”.

A method accarding to claim 27, wherein Z is

A method according to claim 27, wherein R”, A”, B", Ay B,

A, and R are all hydrogen, X is sulfur and X’ is NH.

34.

A method according to claim 33, wherein R’ is carbomethoxy

and B is methoxy and s is 2.
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35. A method according to claim 27, wherein said compound ié
5-(4-(4-(1-carbomethoxy-2-)3,5-dimethoxy phenyl) ethenyl)-phenoxy)-benzyi)-
2,4-thiazolidinedione.

36. A method of treating immunological disease comprising the
steps of administering to a subject suffering from an immunological disease, a

therapeutically effective amount of a compound according to the formula 1:

53
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wherein Z is

H: A"; B"; or

n, m, g and r are independently integers from zero to 4 provided thatn + m <
4 and q +r<4; p and s are independently integers from zero to 5 provided
that p + s <5; a, b and c are double bonds which may be present or absent;
when present, the double bonds may be in the E or Z configuration and when

absent, the resulting stereocenters may have the R- or S- configuration;

54
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R, R and R" are independently H, C4-Cy linear or branched alkyl, C»-Cag
linear or branched alkenyl, -CO.Z', where Z' is H, sodium, potassium, or other
pharmaceutically acceptable counter-ion such as calcium, magnesium,
ammonium, tromethamine, and the like; -COR"™, -NHj, -NHR"™, -NR,™, -OH
-OR'™, halo, substituted C4-Cq linear or branched alkyl or substituted Co-Cag
linear or branched alkenyl, wherein R™ is C4-Cz finear or branched alky! or

H

linear or branched alkenyl;

A, A’ and A" are independently H, C4-Cy acylamino;

C1-Czg acyloxy; C4-Cap alkanoyl;

C1-Czo atkoxycarbonyl; C4-Czq alkoxy;

C+-Cy alkylamino; C4-Cxq alkylcarboxylamino; carboxyl; cyano;
halo; hydroxy,

B, B" and B” are independently H;

C4-C2o acylamino; C4~-Cog acyloxy; C1-Cag alkanoyl;

C4-Cqp alkenoyl; C4-Cyp alkoxycarbonyl;

C1-Cx alkoxy; C4~Cag aikylamino;

C+-Cxo alkylcarboxylamino; aroyl, aratkanoyl; carboxyl; cyano; halo;
hydroxy;
or A and B together, or A’ and B’ together, or A” and B" together, may be
joined to form a methylenedioxy or ethylenedioxy group; and
X, X’ are independently -NH, -NR™, O or S,

in a physiologically acceptable carrier.

37. A method according to claim 36, wherein Z is
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"38. A method according to claim 36, wherein Z is H.

39. A method according to claim 36, wherein Z is A”.

40. A method according to claim 36, wherein Z is B".

41. A method according to claim 36, wherein Z is

10 : ) o )
42. A method according to claim 36, wherein R, A", B", A\ B,
Ap and R are all hydrogen, X is sulfur and X’ is NH.

43. A method according to claim 42, wherein R’ is carbomethoxy
15 and B is methoxy and s is 2.
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44. A method according to claim 36, wherein said compound is
5-(4-(4-(1-carbomethoxy-2-)3,5-dimethoxy phenyl) ethenyl)-phenoxy)-benzyl)-
2 4-thiazolidinedione.

45. A method of inhibiting the activity of TNF-alpha, IL-1, IL-6 or
COX-2 which comprises administering to a host in need of such inhibition an

effective amount of a compound according to claim 1.

46.  The method of treating inflammation, inflammatory or
immunological disease which comprises administering to a host in need of

such treatment an effective amount of a compound according to claim 1.

47. The method of inhibiting the undesired action of cytokine or
cyclooxygenase which comprises administering to a host in need of such
inhibition an effective amount of a compound according to claim 1.

48.  The method of treating an inflammatory disease mediated by
cytokines or cyclooxygenase which comprises administering to a host in need

of such treatment a compound according to claim 1.

49.  The method of treating insulin resistance which comprises
administering to a host in need of such treatment an effective amount of a
compound according to claim 1.

80.  The method of treating hyperlipidemia which comprises
administering to a host in need of such treatment an effective amount of a
compound according to claim 1.

51.  The method of treating coronary heart disease which
comprises administering to a host in need of such treatment an effective

amount of a compound according to claim 1.
57

75



10

15

20

25

30

WO 01/95859 PCT/US01/17950

52.  The method of treating multiple sclerosis which comprises
administering to a host in need of such treatment an effective amount of a
compound according to claim 1.

53.  The method of treating cancer which comprises
administering to a host in need of such treatment an effective amount of a

compound according to claim 1.

54.  The method of claim 45, 46, 47, 48, 49, 50, 51, 52 or 53
wherein the compound is 5-(4-(4-(1-carbomethoxy)-2-(3,5-dimethoxyphenyl)-
ethenyl)-phenoxy)-benzyi)-2 4-thiazolidinedione.

55. A compound according to claim 1 selected from the group
consisting of:
3-(3,5-dimethoxyphenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-acrylic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylmethyl}-phenoxy)-
phenyl}-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylmethyl)-phenoxy]—
phenyl}-N,N-dimethyl-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethy!)-phenoxy]-
phenyl}-N-methoxy,-N-methyl-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)—
phenoxy]-phenyl}-propionic acid methyl ester,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxyl-phenyl}-acrylic acid methy! ester,
3-(3,5-dimethoxy-phenyi)-2-{4-]4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-propionic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)—
phenoxy]-phenyl}-propionic acid,
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3~(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxy]-phenyl}-acrylic acid, and
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy}-
phenyl}-propionic acid methyl ester.

56. A compound according to claim 1 which is 3-(3,5-
dimethoxyphenyl)-2-{4-[4-(2,4-dioxo-thiazoiidin-5-yimethyl)-phenoxy]-phenyl}-
acrylic acid.

57. A pharmaceutical composition comprising a therapeutically
effective amount of a compound selected from the group consisting of
3-(3,5-dimethoxypheny!)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl }-phenoxy]-
phenyl}-acrylic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy}-
phenyl}-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-N,N-dimethyl-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxyj-
phenyl}-N-methoxy,-N-methyl-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)—
phenoxy]-phenyl}-propionic acid methyl ester,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxy]-phenyl}-acrylic acid methy! ester,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-propicnic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethy})—
phenoxy]-phenyl}-propionic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxyl-phenyl}-acrylic acid, and
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylmethyl)-phenoxyl-
phenyl}-propionic acid methyl ester,
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together with a physiologicaily acceptable carrier therefor.

58.  The pharmaceutical composition of claim 57 wherein said
compound is 3-(3,5-dimethoxyphenyl)-2-(4-[4-(2,4-dioxo-thiazolidin-5-
ylmethyl)-phenoxyl-phenyl}-acrylic acid.

59.  The method of claim 18, 45, 46, 47, 48, 49, 50, 51, 52 or 53
wherein said compound is selected from the group consisting of
3—(3,5-dimethoxyphenyi)—2-{4-[4-(2,4-dioxo-thiazolidi.n-S-yImethyl)-phenoxy]-
phenyl}-acrylic acid,
3-(3,5—dimethoxy-phenyl)-2-{4—[4-(2,4-dioxo—thiazolidin—S-yImethyl)-phenoxy]-
phenyl}-acrylamide,
3-(3,5-dimethoxy-phenyl)-2-{4-[4—(2,4-dioxo-thiazolidin-5-ylmethyl)-phenoxy]-
phenyl}-N,N-dimethyl-acrylamide,
3-(3,5-dimeth0xy-phenyl)-2—{4-[4-(2,4-dioxo-thiazolidin-5-ylmethyl)-phenoxy]—
phenyl}-N-methoxy,-N-methyl-acrylamide,
3—(3,5¥dimethoxy-phenyl)-2-{4-[4-(2,4—dioxo-thiazolidin-5-y[idenemethyi)-—
phenoxy]-phenyl}-propionic acid methyl ester,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)~
phenoxyl-phenyl}-acrylic acid methyl ester,
3-(3,5-dimethoxy—phenyl)—2~{4—[4—(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-propionic acid,
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2 .4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxyl-phenyl}-propionic acid,
3-(3,5-dimethoxy-phenyl}-2-{4-{4-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
phenoxy]-phenyl}-acrylic acid, and
3-(3,5-dimethoxy-phenyl)-2-{4-[4-(2,4-dioxo-thiazolidin-5-yimethyl)-phenoxy]-
phenyl}-propionic acid methyl ester.
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60.  The method of claim 59 wherein the compound is 3-(3,5-

dimethoxyphenyl)-2-{4-[4-(2,4-dioxo-thiazoiidin-S-yImethyl)-phenoxy]-'phenyl}-
acrylic acid.
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ANTITUMOR COMBINED THERAPY

The present invention concerns the treatment of estrogen
dependent disorders characterized by the overexpression of
EGFR. More 'specifically, the invention concerns the
treatment of a human being susceptible to or diagnosed with
a disorder characterized by the.overexpression of EGFR with
a combination of an EGFR antagonist or inhibitor and an
aromatase inhibitor.

The utility of aromatase inhibitors; EGFR antagonists and
EGF inhibitors is well acknowledged in anticancer therapy.
However, it is also well  known in the art that
administration to a patient of therapeutically effective
amounts of aromatase inhibitors can cause considerable side
effects. The major toxicities are for instance lethargy,
hot flasﬁes, rash, transient leukopenia, dizzines, nausea,
constipation and vomiting. On the other hand, also
administration to a patient of therapeutically effective
amounts of an EGFR antagonist or inhibitor can similarly
cause considerable side effects, e.g. hypersensitivity,
alterations of renal functionﬁ_ myocardial lesions and

cardiotoxicity in general.

The inventors of the present invention have found that a

combination therapy of an hormone, in particular estrogen,:

dependent disorder characterized by the overexpression of
EGFR, comprising a therapeutically effective amount of an
aromatase inhibitor and a therapeutically effective amouht
of an EGFR antagonist or inhibitor, c¢an produce a
therapeutic effect which is greater than that obtainable by
single administration of a therapeutically effective amount
of either a sole arcmatase inhibitor or a scle EGFR

antagonist or inhibitor.

G4
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Similarly they have found that a combination therapy of an
hormone, in particular estrogen, dependent disorder
characterized by the overexpression of EGFR, comprising =z
therapeutically sub-effective amount of an aromatase
inhibiter and a therapeutically sub-effective amount of an
EGFR antagonist or inhibitor, can produce substantially the
same tTherapeutic effect, which is obtainable by single
administration of a therapeutically effective amount of
either an aromatase inhibitor or an EGFR antagonist or
inhibitor. The most important, they have found that such
newly obtained therapeutic effect is not paralleled by the
toxic effects, otherwise caused by single administrations
of either therapeutically effective amocunts of an aromatase
inhibitor or therapeutically effective amounts of an EGEFR
antagonist or inhibitor.

In view of the above, the effecdtiveness of an aromatase
inhibitor and an EGFR antagonist or inhibitor is
significantly -increased without a ©parallel increased
toxicity. In other words, the combined therapy of the
present invention enhances the therapeutic effects of the
aromatase inhibitor and the EGFR antagonist or inhibitor
and thus yields more effective and less toxic treatment for

hormone-dependent disorders.

Accordingly, the present invention provides a new and
valuable tool in the therapy of hormone dependent disorders
characterized by the overexpression of EGFR. The advantages
provided by the present invention can be appreciated by
their preferred features, described herebelow.

Examples of such disorders are cancers, e.g. breast,

cervical, ovarian and endometrial cancers. However a

- preferred example of such disorders is breast cancer in a

human being, in particular a female.
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Accordingly, the present invention provides, as a first
object, a pharmaceutical composition comprising an
aromatase inhibitor and an EGFR antagonist or inhibitor,
having a synergistic or superadditive therapeutic activity
against an hormone-dependent disorder characterized by the

overexpression of EGFR.

The present invention also provides the use of an aromatase
inhibitor in the manufacture of a pharmaceutiéal
compesition for treatment of an hormone-dependent disorder
characterized by the overexpression of EGFR, the treatment
additionally comprising the administration of a composition
comprising an EGFR antagonist or inhibitor, in amounts

effective to produce a superadditive effect.

Examples of aromatase inhibitors according to the invention
are exemestane, aminoglutethimide, roglethimide,'
pyridoglutethimide, anastrazole, trilostane, testolactone,
formestane, atamestane, l-nmethyl-1, 4-androstadiene-3,17-
dione (MAD), ketokonazole, fadroéole, letrozole, vorozole
and anastrozole.

Preferred examples of aromatase inhibitors according to the
invention are exemestane, anastrozole and letrozole, in
particular exemestane.

The aromatase inhibitors cited herein are well known
products, which are cited for instance in Cancer-Treat-
Res.: 94, 231-254, 1998 and WO 99/30708.

An EGFR inhibitor is for instance compound ZM 105180,
compound CP 358774 or compound ZD 1839. Compound ZM 105180
is 6-amino-4-(3-methylphenyl—amino)-quinazoline which 1is
known from WO 95/03283. Compound CP 358774 is N-(3-
ethylphenyl) -6, 7-bis (2-methoxyethoxy) -4—-quinazolinamine,
which is known from WO 96/30347. Compound ZD 1839 is N(3-
chloro-4-fluorophenyl)-7-methoxy-6~[3~ (4-morpholinyl) -

propoxXyl]4-quinazolinamine, which is known from WO 96/33980.
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Alternatively, an EGFR antagonist is for instance an
antibody.

An antibody against EGFR, according to the invention, can
be either an “intact” antibody or a fragment thereof.

The term “antibody” is used in the broadest sense and
specifically covers intact monoclonal antibodies,
polyclonal antibodies, multispecific antibodies (e.qg.
bispecific antibodies} formed from at least two intact
antibodies, and antibody fragments so long as they exhibit
the desired biological activity. *Antibody fragments”
comprise a portion of an intact antibody, preferably the
antigen binding or variable region of the intact antibody.
Examples of antibody fragments iﬁclude Fab, Fab’, F(ab')?Z2,
and Fv fragments; diabodies; linear antibodies; single-
chain antbody molecules; and multispecific antibodies
formed from antibody fragments.

An antibody against EGFR is in particular chimerized
antibody C225 (cetuximab) and human antibodies El1.1, E2.4,
E2.5, E6.2, E6.4, E2.11, E6.3 and E7.6.3, in particular
E7.6.3. Preferred antibodies against EGFR are chimerized
antibody €225 and human antibody E7.6.3. Chimerized
antibody C225 is disclosed by WO 84/49210. Human antibodies
El.1, E2.4, E2.5, E6.2, E6.4, E?.ll, E6.3 and E7.6.3 are
disclosed by WO 98/50433. S

The present invention also provides a product comprising an
aromatase inhibitor and an EGFR antagonist or inhibitor, as
combined preparation for simultaneous, separate or
sequential administration, in amounts to produce a
synergistic or superadditive therapeutic activity against
an  hormone-dependent disorder characterized by the

overexpression of EGFR.

In a further aspect, the present invention provides a kit

comprising, in a suitable containér means, a pharmaceutical
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composition containing an aromatasé inhibitor, as an active
agent, and an EGFR antagonist or inhibitor, as a further
active agent, in amounts to produce a synergistic or
superadditive therapeutic activity against hormone-
dependent disorder characterized by the overexpression of

EGEFR.

A further aspect of the present invention is to provide a
method of treating a human being, particularly a female,
suffering from an hormone-dependent disorder characterized
by the overexpression of EGFR comprising administering to
said human belng an aromatase inhibitor and an EGFR
antagonist or inhibitor, in amounts effective to produce a

superadditive or synergistic therapeutic effect.

A still further aspect of the present invention is to
provide a method for lowering the side effects (adverse
reactions) caused by antitumor therapy with an aromatase
inhibitor in a human being, particularly a female,
suffering from an hormone-dependent tumor overexpressing
EGFR, the method comprising administering fto said human
being a combined preparation comprising an aromatase
inhibitor and an EGFR antagonist or inhibitor, in amounts
effective to produce a superadditive or synergistic
antitumor effect, while controlling the growth of neoplasm
formation.

A still further aspect of the\dﬁresent invention is to

provide a method for lowering the side effects (adverse

reactions) caused by antitumor therapy with an EGFR

antagonist or inhibitor in a human being, particularly a
female, suffering from an hormone-dependent tumor
overexpressing EGFR, the method comprising administering to
said human being a combined preparation comprising an EGFR

antagonist or inhibitor and an aromatase inhibitor, in
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6

amounts effective to produce a superadditive or synergistic
antitumor effect, while controlling the growth of neoplasm

formation.

The combination preparation according to the invention can
also include combination packs or compositions in which the
constituents are placed side by side and can De
administered simultaneously, separately or sequentially to
one and the same human being. Accordingly, the aromatase
inhibitor and the EGFR antagoﬁiét or inhibitor may be

present within a single or distinct container.

By the term “a superadditive or synergistic antitumor
effect” as used herein is meant the inhibition of the
growth tumcr, preferably the complete regression of the
tumor, by administering a combination of an aromatase
inhibitor, as defined above, and an EGFR antagonist or
inhibitor, to a human being, particilarly a human female.
Said preparation having therefore a potentiated antitumor
(superadditive) \activity with  respect to products
containing either an aromatase inhibitor or an EGFR
antagonist or inhibitor, which is greater than the sum of
the actions of individual components.

By the term “administered" or “administering” as used
herein is meant any acceptable manner of administering a
drug to a patient which is medically acceptable including
parenteral and . oral administration. Preferably the
aromatase inhibitor and the EGFR antagonist or inhibitor
are administered in a sequential, separate or substantially
simultaneous manner.

By “parenteral” is meant intravenous, subcutaneous,
intradermal or intramuscular administration.

Oral administration includes administering the constituents
of the combined preparation in a suitable oral form such

as, e.g., tablets, capsules, suspensions, sclutions,
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emulsions, powders, syrups and the like.
Parenteral administration includes administering the
constituents of the combined preparation by subcutaneous,

subcutaneous, intravenous or intramuscular injections.

The actual preferred method and order of administration of
the combined preparations of the invention may vary
according to, inter alia, the particular pharmaceutical
formulation of the aromatase inhibitor being utilized, the
particular pharmaceutical formulation of the EGFR
antagonist or inhibitor being utilized, the particular
cancer bDbeing treated and the particular patient being
treated.

The dosage ranges for the administration of the combined
preparation may vary with the age, condition and extent of
the disease in the patient and can be determined by one of
skill in the art.

The dosage regimen must therefore be tailored to the

particular of the patient's conditions, response and

associate treatments in a manner which is conventional for
any therapy, and may need to be adjusted in response to
changes in conditions and/or in light of other clinical
conditions.

In the combined method of treatment according to the
subject invention, the aromatase inhibitor may Dbe
administered simultaneously with the EGFR antagonist or
inhibitor or the compounds may be administered
sequentially, in either order. '

An effective amount of an aromatase inhibitor antitumor
agent may vary from about 0.5 to about 500 mg pro dose 1-2
times a day. Exemestane, for example, may be administered
orally in a dosage range varying from about 5 to about 200
mg, and particularly, from about 10 to about 25 mg, or
parenterally from about 50 to about 500 mg, in particular
from about 100 to about 250 ng.
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Fadrozole, for example, may be administered orally in a
dosage range varying from about 0.5 to about 10 mg, and
particularly, from about 1 to about 2 mg.

Letrozele, for example, may be administered orally in a
dosage range varying from about 0.5 to about 10 mg, and
particularly, from about 1 to about 2.5 mg.

Formestane, for example, may be‘édministered parenterally
in a dosage range varying from about 250 to about 500 mg,
and particularly, from about 250 to about 300 mg.
Anastrozole, for example, may be administered orally in a
dosage range varying from about 0.5 to about 10 mg, and
particularly, from about 1 to about 2 mg.

In the methcd of the subject invention, for example for the
administration of the recombinant humanized monoclonal
antibody anti-EGFR C225 (cetuximab), the course of therapy
generally employed is from abcocut 150 to about 500 mg/mzof
body surface area. Preferably, the course therapy employed
consists of a loading dose of about 400 ng/m?, followed by
weekly maintenance dosage of about 180-250 mg/m’. According
to a preferred embodiment of the invention patients are
given an injection of cetuximab as a weekly, dose
escalating 4-week protocol, with doses up to 200 mg/m®. If
the disease is stabilized, then a further 8-week course can
begin.

In the method of the subject invention, for the
administration e.g. of the recombinant humanized monoclonal
antibody E7.6.3 the course of therapy generally employed is
from about 1 to about 1000 ﬁg/mzof body surface area. More
preferably, the course therapy employed is from about 60 to
about 600 mg/m’ of body surface area.

In the method of the subject invention, for the
administration e.g. of compound CP-358774 the course of
therapy generally employed is from about 25 to about 150
mg/day p.os., so that to reach a plasma concentration from
about 300 to about 700 ng/ml, preferably 500 ng/ml.
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In the method of the subject invention, for the
administration e.g. of compound 2D 1839 the course of
therapy generally employed is from about 50 to about 300
mg/day p.os.

The therapy method according to the present invention is,
in particular, suitable for treating a human Dbeing
suffering from hormone dependent disorders, characterized
by the overexpression of EGFR. Typical examples of such
discrders are tumors, like ovarian, cervical and
endometrial cancers in a human female or breast cancer in a
human being, in particular a female.

More in particular, the combined use of an aromatase
inhibitor, according to the invention, preferably
exemestane, and an EGFR antagonist, for example antibody
C225 or E7.6.3 or an EGFR inhibitor, e.g. compounds CP-
358774, zZD 1832 or ZM 105180, can be suitable Tfor the
treatment of patients with cancers over-expressing EGFR,
for example, for patient with breast cancer, in particular
with metastatic breast cancer, over-expressing EGFR.
According to a preferred aspect of the present invention
the superadditive antitumor effect results in an anti
breast cancer therapy having increased effectiveness in
controlling, i.e. slowing, interrupting, arresting,
stopping or reversing, the neoplasm formation.

As used herein, “contreolling.the growth” of the neoplasm
refers to slowing, interrupting, arresting or stopping its
growth and it does not necessarily indicate a total
elimination of the neoplasm. 4
Therefore, the term “treating” simply means That the life
expectancy of an individual affected with a cancer will be
increased, that one or more of the symptoms of the disease
will be reduced and/or that quality of 1life will be
enhanced. T

The compositions and combined therapy method of the

invention provide therefore a two~way attack in particular
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on cancer cell growth. Exemestane in view of its biological
properties, is the most preferred example of aromatase
inhibitor according to the invention.

From the pharmacological point’ of view, the wvaluable
biological properties of exemestane may be found in its
peculiar mechanism of arcomatase inactivation.

The aromatase enzyme (450a0n) 1is a specific form of
cytochrome P450 hemoprotein composed of a P450 (heme)
moiety and a peptidic moiéty. The enzyme catalyzes a
multistep reaction leading to aromatization of the A ring
of the androgen substrate (mainly androstenedione) to
estrone, requiring the presence of the cofactor NADPH.
After this enzymatic reaction, the enzyme molecule is once
more available to perform a new arcmatization.

The exemestane’s mechanism of aromatase inhibition has been
extensively studied and the compound has been found to
cause enzyme inactivation. In fact exemestane, structurally
related to the natural substrate androstenedione, 1is
initially recognized by the aromatase enzyme as a false
substrate, therefore competes with androstenedione at the
active site of the enzyme. The compound is then transformed
{through and NADPH-dependent mechanism) to an intermediate
which binds irreversibly to the enzyme causing its
inactivation (also known as suicide inhibition). Therefore
the enzyme 1is definitely inactivated and de novo enzyme

synthesis is required for oestrogen production.

Suitable modifications and adaptations of a variety of
conditions and parameters normally encountered in clinical
therapy which are obvious to those skilled in the art are
within the scope of this invention.

A pharmaceutically composition containing an aromatase
inhibitor and/or an EGFR antagonist or inhibitor can be
prepared according to Wwell known techniques to those

skilled in the art. For instance a pharmaceutical

(es
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composition containing exemestane can be prepared according
to US 4,808,616.
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CLAIMS

Use of an aromatase inhibitor in the manufacture of a
pharmaceutical composition for the treatment of a
hormone-dependent disorder characterized by the
overexpression of EGFR, wherein the pharmaceutical
composition is for administration in combination
therapy with a composition comprising an  EGEFR
antagonist or an EGFR inhibitor, in amounts effective

to produce a superadditive or synergistic effect.

Use, accerding to claim 1, .wherein the disorder is

breast, cervical, ovarian or endometrial cancer.

Use, according to c¢laim 2, wherein the disorder 1is

breast cancer.

Use, according to any one of the preceding claims,
wherein the aromatase inhibitor is selected from
exemestane, amincglutethimide, roglethimide,
pyridoglutethimide, anastrazcle, trilostane,
testolactone, formestane, atamestane, l1-methyl-~-1,4-
androstadiene-3, 17-dicne .« (MAD) , ketokonazole,

fadrozole, letrozole, vorozole and anastrozole.

Use, according to claim 4, wherein the aromatase

inhibitor is exemestane.

Use, according to any one of the preceding claims,

wherein the EGFR inhibitor is an antibody against EGFR.

Use, according to claim 6, wherein the antibody is
selected from chimerized antibody C225 and human
antibodies El1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3
and E7.6.3. : |
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11.

12,

13

Use according to claim 6, wherein the antibody is
selected from chimerized antibody €225 and human
antibody E7.6.3.

Use, according to any one of claims 1 to 5, wherein the
EGFR antagonist is selected from ZM 105180,CP-358774
and ZD 1839.

.A product comprising an aromatase inhibitor and an EGFR

antagonist or EGFR inhibitor, as a combined preparation
for simultaneous, separate or sequential
administration, in amounts effective to produce a
synergistic or superadditive therapeutic effect, in the
treatment of a hormone-dependent disorder characterized

by the overexpression of EGFR.

A method of treating a human being suffering from a
hormone-dependent disorder | characterized by the
overexpression of EGFR, said method comprising
administering to said human being, simultaneously,
separately or sequentially, an aromatase inhibitor and
an EGFR antagonist or EGFR inhibitor, in amounts
effective to produce a superadditive or synergistic

therapeutic effect.

A method for reducing the side effects caused by the

treatment of a human being suffering from a hormone-

dependent tumor overexpressing EGFR, with an aromatase
inhibitor, the method comprising administering to said
human being a combined preparation comprising an
aromatase inhibitor and an EGFR antagonist or an EGFR
inhibitor, in amounts effective to produce a
superadditive or synergistic antitumor effect, while

controlling the growth of neoplasm formation.
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13.

14.

147

A method for reducing the side effects caused by the
treatment of a human being suffering from a hormone-
dependent tumor overexpressing EGFR with an EGFR
antagonist or EGFR inhibitor, the method comprising
administering to said human being a combined
preparation comprising an EGFR antagonist or an EGFR
inhibitor and an aromatase inhibitor, in amounts
effective to produce a superadditive or synergistic
antitumor effect, while controlling the growth of

neoplasm formation.

A method according to any one of claims 11, 12 or 13
wherein the aromatase inhibitor and the EGFR antagenist

or EGFR inhibitor are administered in a sequential,

-separate or a substantially simultaneous manner.
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