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i FUNDAMENTOS DE LA OPOSICION:

o Causal: Incumplimiento de requisitos de patentabilidad (Tftulo I, Capltulo |, Decisién 486 de 2000). Se violan ios
artfculos 14, (las patentes de Invencidn deben ser nuevas, tener nivel inventivo y ser suceptibles de aplicacién industrial), 168
(una invencidn se considera nueva cuando no es obvia, ni se deriva de manera evidente del estado de ia técnica), 18 ( una
Invancién tiene nivel inventivo si no es obvia para una persona versada en la materia) 20 (los métodos terapéuticos o

quirdrgicos para el tratamiento humano o animal, asl como los métodos de diagndstico aplicados a los seres humanos o a
animales).

Justificacién: VER ANEXO
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Comprobante de pago de 1a tasa % 2’
Poderes, si fuere el caso
Pruebas de los fundamentos de la oposicién

Certificado de existencia y representacién legal de las partes, cuando sean personas juridicas
Documentos que acrediten el legitimo interéds, sl fuere el caso

Copia de la oposicién para el traslado al solicitante.
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: EXPEDIENTE 08-060-216

TITULO SOLICITADO: “DERIVADOS DE DIFENILAZETIDINONA QUE
POSEEN ACTIVIDAD INHIBIDORA DE LA
ABSORCION DE COLESTEROL".

PUBLICACION: ~ Gaceta 573 de 28 de febrero de 2007, nimero de
publicacién 1129

SOLICITANTE: ASTRAZENECA AB.

PRIORIDAD: GB 0329778.5 del 23 diciembre de 2003.
APODERADO: JUAN PABLO CADENA SARMIENTO.
TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece
al pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero
44655 del Consejo Superior de la Judicatura, obrando en calidad de apoderado
de la sociedad LABORATORIO FRANCO-COLOMBIANO LAFRANCOL S.A.,
en desarrollo de lo dispuesto por los articulos 42 y siguientes de la Decision 486
de 2000 de la Comunidad Andina de Naciones, me permito solicitarle, muy
respetuosamente, dar curso a la siguiente:

L PETICION

Negar el beneficio patentario a la salicitud contenida en el expediente 06-080-
218, por no cumplir con los requisitos de patentabilidad a que se refieren los
articulos 14, 16, 18 y 20 de la Decision 486 de la Comunidad Andina de
Naciones, con base en los fundamentos de hecho y de derecho que me permito
exponer a continuacion.

Carrera 17 No. 88-23 Of. 205 Tels.: +57 1 655 7795, +57 1 621 2631, Fax: +57 1 621 2542
info@reyes-abogados.com - www.reyes-abogados.com - Bogoti, Colombia.
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Il. LEGITIMO INTERES

Asiste a LAFRANCOL S.A., en su calidad de industria farmacéutica nacional,
legitimo interés para presentar esta oposicion, pues la eventual concesion de la
solicitud restringiria injustificadamente el empleo de ciertas sustancias y
composiciones farmacéuticas carentes de nivel inventivo, en detrimento de sus
legitimos intereses comerciales y de la libre competencia.

. FUNDAMENTOS DE LA QPOSICION

3.1. Los compuestos que reivindica la solicitud colombiana 06-060-216 que
resultan ser derivados de ezetimibe, utiles como inhibidores de la absorcion de
colesterol en el tratamiento de hiperlipidemia, arteriosclerosis, alzheimer,
tumores asociados con colesterol, sus formulaciones farmacéuticas, sus
combinaciones con agonistas PPAR alfa y/o gamma o inhibidores de HMG Co-
A reductasa y su proceso de obtencién, resultan carentes de novedad y nivel
inventivo como se argumenta a continuacion:

» Los compuestos de la férmula (XV) y (l) asi como los procesos de obtencion
que se reivindican en la solicitud colombiana en tramite resultan ser simples
derivados de ezetimibe (entre otros) y su enantibmero obtenidos por
reacciones de sintesis muy comunes, veamos:
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En la solicitud colombiana en tramite, el hidroxilo del grupo hidroxifenil que
sustituye al nlcleoc de azetidinona en posicibn 4 reacciona con el
compuesto de férmuila (Ill) {donde L es un grupo desplazable o saliente),
donde al parecer por sustitucion nucleofilica (SN2) permite obtener el
compuesto de férmula (l) (éter alquil sustituido arilico).

[y
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ROH _B . |n—o"'|.- R—O-R'

En sintesis orgénica, la manera mas simple de preparar un éter es hacer
reaccionar un alcoxido con un haluro o sulfonato de aquilo en una
secuencia tipica SN2.

Proceso 2:

En la solicitud colombiana en trémite, se hace reaccionar el é&cido
carboxilico de férmula (IV) o su respetivo derivado éster con una amina de
formula (V) para obtener el compuesto de férmula (1) (amida).

O 0

R{—0H + RNE, —A» p l_ymr .+ HO

En sintesis orgénica una amida puede ser preparada comunmente
haciendo reaccionar un acido carboxilico 0 su respectivo éster con una
amina.
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Los compuestos obtenidos en estos procesos podrian describirse como
profarmacos de ezetimibe (u otro compuesto —dependiendo de los
sustituyentes-) hidrolizables en el enlace formado por el grupo hidroxilo del
sustituyente hidroxifenil de la posicién 4 del nicleo de azetidinona de dichos
compuestos.

Los profamacos, como toda persona versada en la materia sabe, son
derivados terapéuticamente inactivos de un principio activo que mediante
bioconversion, o sea, fransformacién quimica ¢ enzimética en un medio
biolégico regeneran la sustancia activa; siendo el uso de los profarmacos una
forma de solucién a eventualidades de una molécula activa tales como
problemas de estabilidad y biofarmacéuticos entre otros, reconocidos y
definidos por Albert' desde 1958 no puede entonces atribuirsele novedad y
mucho menos nivel inventivo, a un proceso de obtencion de profarmacos de
ezetimibe (u otro compuesto —dependiendo de los sustituyentes-) a través de
reacciones sencillas de esterificacién y formacién de amidas.

> La patente americana US 5,846,966 publicada el 8 de diciembre de 1998 y
titulada “COMBINATIONS OF HYDROXY-SUBSTITUTED AZETIDINONE
COMPOUNDS AND HMG-CoA REDUCTASE INHIBITORS®, revela agentes
hipocolesterolémicos azetidinona hidroxi-sustituidos (similares a los de la
solicitud colombiana en tramite), asi como un método de disminucién del
colesterol en suero por administracién de dichos compuestos, solos o en
combinacién con un inhibidor de la biosintesis de colesterol, composiciones
farmacéuticas que los contienen y un proceso para obtenerios.

Como se puede observar en su abstract, la patente americana US
5,846,966, revela que el compuesto tipo azetidinona puede estar en
combinacién con un inhibidor de la biosintesis de colesterol o como
menciona en las reivindicaciones 1 y 10, que puede estar en combinacion
con un _inhibidor de la HMG-CoA reductasa como pravastatina,
atorvastatina, lovastatina, entre ofros, en un vehiculo farmacéuticamente
aceptable y, que segun la reivindicacién 6 y 10 son utiles en el tratamiento o
prevencion de la aterosclerosis o la reduccién de los niveles de colesterol
en plasma.

Al comparar lo descrito en el parrafo anterior con lo revelado en la solicitud
colombiana en tramite s necesario concluir que, en ambos casos, el

! ALBERT A. Chemical aspects of selcctive toxicity. Naturc 182, 421 (1958).



compuesto de tipo azetidinona puede estar en combinacion de un inhibidor
de la biosintesis del colesterol como lo son los inhibidores de HMG-CoA
reductasa, y que en ambos casos se revela la utilidad en el tratamiento de
arteriosclerosis e hiperlipidemia, o que claramente demuestra al menos |a
falta de nivel inventivo de las reivindicaciones 12, 13 y 20 de la solicitud
colombiana en tramite.

Por su parte, la patente americana US 5,744,467 publicada el 28 de abril de
1998 y titulada “SULFUR-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS®, revela agentes
hipocolesterolémicos derivados de azetidinona (similares a los de la solicitud
colombiana en tramite) o sus sales farmacéuticamente aceptables, asi como
composiciones que los contienen y un método de disminucién del colestero!
en suero por administracién de dichos compuestos, solos 0 en combinacién
con un inhibidor de Ia biosintesis de colesterol.

Se observa entonces, que la patente americana US 5,744 467 revela que el
compuesto tipo azetidinona puede estar en combinacién con un inhibidor de
la biosintesis de colesterol o como menciona en las reivindicaciones 2 y 3,
que puede estar en combinacién con un inhibidor de la HMG-CoA reductasa
y, que segun la reivindicacidn 1 y 4 son Utiles en el tratamiento o prevencién
de la aterosclerosis o la reduccién de los niveles de colesterol en plasma.

Si tenemos en cuenta lo descrito en el parrafo anterior con lo revelado en la
solicitud colombiana en trédmite podemos ver que en ambos documentos el
compuesto de tipo azetidinona puede estar en combinacion de un inhibidor
de la biosintesis del colesterol como o son los inhibidores de HMG-CoA
reductasa y que asi mismo se revela la utilidad en el tratamiento de
arteriosclerosis e hiperlipidemia, permite demostrar nuevamente la ausencia
por lo menos de nivel inventivo de las reivindicaciones 12, 13 y 20 de la
solicitud colombiana en tramite.

> La patente americana US 2002/0128253 publicada el 12 de septiembre de

2002 y titulada “DIPHENYLAZETIDINONE DERIVATIVES, PROCESS FOR
THEIR PREPARATION, MEDICAMENTS COMPRISING THESE
COMPOUNDS AND THEIR USE" revela compuestos de la formula:

(41



(5% ABSTRACT
Cumpounds of the formula 1,

O

]
R3 n” k3

in which R1, R2, R3, R4, R5, and R6 have the mcanings
given in the description. and theie physiolgieally acceprable
salts. The compoumis are svitable for use, for example, as
bypolipidemics.

En donde R1 a R6 pueden ser, entre ofros:

[0008] L. F, C1, Br I, (3 NO., CN, COOIL
_COMNC,-C)-alkyl, l‘“gl{!!;u ("‘ﬂNI-I({“ RN
klh}l m&[((,-g:{:ﬁ)i_iﬂf (C,-Co)-alkn, (C,-

e ’;)-alk(.nﬂ Gkl or O—fC,-C)-
alkyl, where one, more or all hydrogens i Lhe
alkyl radicitls may be replaced by flunrine: or

[0010] NH,. NH—U, Ok . NEE-Cd-
byl 5 NI s by phicinbang O G-
phenyl, where nedk6, where the phenyl ring may
bo mono-to tnsubstituted by I, Cl, Be, §, OH, C¥,,
NO;, CN, OCF, O—(C,-Coralkyl (G =Jl-t,,,)-
alkyl, NH., R’II({.: & Cal-aliind; (el
$0,—CH,, CODH, CO0—(C,Cy)-alkyl ¢
CONH;

los cuales,
cuando se realizan las respectivas sustituciones en la posicidn encerrada en
verde con los respectivos grupos resaltados en verde, resultan ser estructuras
muy similares a las de la solicitud colombiana en trdmite (derivados de
ezetimibe —entre ofros-) y que ademds tienen en comun la funcionalidad u
objetivo que se busca con dichas sustituciones:

(...)

weatment of discase states assockated with hyperlipidaemic conditions. The compounds of the

present invention are not disclossd in amy of the above spplications and we have surprisingly

found that the comapounds of the present invention possess beneficial sfficacious, metabolio

and toxicological profiles that make them particolarly suitshle for in wvo administration to a

warm biooded animal, such us man. In particular certzin compounds of the present jnvention

have & Jow degroe of absorption corppared to compounds of the prior art whilst rctsining their

ability to inhibit cholestero! absorption. (...)
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(WO 05/081451 equivalente intermnacional de Ia solicitud colombiana en trdmite)

{0004] 1t was an abject of the invention o provide further
compounds having a therapeutically utilizable hypolipi-
demic action. In particular. 1 was an object 1o find uowel
compounds which, compared 1o the compounds deserised in
the prior an, are absorbed 10 a very Jow extent. Very low
shearption is 1o be understond as meaning an intestinal
shsorptiom of leas than 146, preferably Jess than or egusi to
5%. ln particular, absorption of lhe novel compouings shoulkd
be less than that of exetmibe. Pbanmaceutically active
compounds which are atworbed 10 & very Iow extent pemr-
ally have coosiderably fewer side-effects,
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(Patente americana US 2002/0128253)

Lo anterior permite demostrar que en el estado del arle se encuentran
compuestos derivados de azetidinona sustituidos con sustituyentes
semejantes en caracteristicas quimicas a los de la solicitud colombiana an
trémite y que se adicionan a la misma posicién que estos, con el fin de
mejorar caracteristicas como la absorcion de los mismos; de esta forma se
ve afectado el nivel inventivo de la solicitud colombiana en tramite.

Asi mismo, haciendo un paralelo entre lo reivindicado en la solicitud
colombiana en trémite y la patente americana, podemos evidenciar muchas
cosas en comun, veamos:

K g
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SOLICITUD COLOMBIANA EN
TRAMITE

PATENTE AMERICANA
US 2002/0128253

1. Un compuesto de la férmula (...) o su sal
farmacéuticamente  aceptable,
solvato de |a sal o profarmaco.
12. Un método de tratar o prevenir
enfermedades hiperlipidémicas, que
comprende Ila administracion de una
cantidad efectva de un compuesto de
acuerdo con cualkquiera de las
reivindicaciones 1 a 11 8 un mamifero
necesltado de ello.

13. Un método de tratar o prevenir
arteriosclerogis, que comprende |Ia
administracion de una cantidad efectiva de
un compuesto de acuerdc con una
cualquiera de las reivindicaciones 1 a 11 a
un mamifero necesitado de ello.

solvato,

[0029] The cumpoutsds of e fommla } amd their phar
maceuiicatly acouptable salls, s, prodrugs and deriva-
lives baving, phyxivlogreal fuaction are idcnd medivamens
for rcatiag an inmpatred lipid melabolism, in parsiculas
hyperiipidemia. The componshs of the formula § are abso
guilabic for modaluog ik serwm clmlesicrel coneentoalivn
andd for trestiog artedusclendic manifesativas, The com-
povnds of the imvention are alse sufisble for the ircapreet nf
insulie revistance,

12. A netinx] us Claimped in cloim 11, wherein fhe besd
sulfirs from hyperiipidomia,

18, A motbed a5 chimed in claio 14, herein e bosi
sulfers from an gnerivsekemtic manifegation.

20. Una combinacidn de un compuesto de
acuerdo con férmula (I) o {XV) con un
inhibidor de HMG Co-A

|MB5] In o embawliment of lhe inventinn, e com-
pounids of 1t formuls [ anc adminiatered in combination
with an HMUK nA reduciase inhibitne mich s simvastatio,
fluvastaliu. peavasuitin, lovastatin, storvasistin, cerivastatin,
FORUNRRIMIR.

19. Una combinacién de un compuesto de
acuerdo con formula (i) o (XV) con un
agonista PPAR alfa y/o gamma.

[0n9} In e embodiowear of the invention, the com-
pounls of the fumul: 1 ace sdmivisicred in crunhinalion
wilh & mixed PPAR alphaigmoma agounist, such as, hor
cample, GW 1536, AVL S042, AVE §134, AVL U847,

18. Un proceso para preparar un
compuesto de férmula () o su sal
farmacéuticamente aceptable, solvato
(...) y posteriormente, si es necesario 0
deseabile (...)

Iv) separar dos 0 mas enantiémeros (...)

[070]) The imvonrion furthormare prowvisies btk sieroni-
smer i vimes of The fumuta §and the pore steneoisomers
of the formuln I, and dizsteteomer mixtures of the (nuala
L andd 1 pure diartcreomers. The misieees sre separated by
clronaingraphic meaps.

En conclusion, la patente americana nos permite demostrar la falta de
nivel inventivo de la solicitud colombiana en tramite en tanto sefiala:




* Derivados de azetidinona sustituidos en la misma posicion y con
sustituyentes de caracteristicas quimicas semejantes a los de la solicitud
colombiana en tramite

* Separacion de los posibles enantibmeros

* Derivados con caracteristicas biofarmacéuticas modificadas (tiles en el
tratamiento de trastormos hiperlipidémicos y arteriosclerdticos.

> La patente americana US 5, 767,115 publicada el16 de Junio de 1998 y
titulada °“HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS" revela compuestos
de la formula:

57 ABSTRACT

Hydroxy-substituted azelidinone hypochoiesteroiemie
agents of the formula

\ ¥
nt-x.—-«lc-),-v.-«lcj.-z, Ar?

Lk A
N

o AS

or a phamaccuticaily acreptabie salt thereof. whereia:
Ar! and Ar® are aryl or R*-substited aryl;

--.u.- e =thd Fay

--A‘: syl ué-k"mm“.isl-

R‘isi:hcwdfromlmﬂky! R?, —CF,;, «=CN, «NO.
and halogen R i selected from —ORS. -0((:0
—txcom’ --Otm,). ,OR“ ~(NCO)NR

_— _m‘( 1 —NR‘(CO)ORF
NR‘(nco;m’k' —Nn‘so,n’
—CONRR?, —OOII‘ -QQN‘R’ _S(Oh

—O(CH,),.,—COOR?, O[T 0N
—{lower nmr.m)mon' and —cn—cu-mm

R® R7 and R*® are H. Jower alkyl. aryl or aryl-subssituted ke

R® is lower alkyl. syl ar aryl-substisuted Jower alkyl:

En donde los sustituyentes resaltados en verde, coinciden en buena parte
con los sustituyentes cormespondientes a la misma posicién en los

(5|
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derivados de la solicitud colombiana en trdmite; asi mismo, los derivados
de la patente americana poseen la misma utilidad:

SOLICITUD COLOMBIANA EN
TRAMITE

PATENTE AMERICANA

13. Un método de tratar 0 prevenir
arteriosclerosis, que comprende la
administracion de una cantidad
efectiva de un compuesto de
acuerdo con una cualquiera de las
relvindicaciones 1 a 11 a un
mamifero necesitado de ello.

LA composition for the reatneat pre-
vemion of atherschaodis, or for the reduction of plasma
cholesterol levels. comprising an effective amount of »
compouad of claim 1 in a pharmacewtically acceptable

8. A method of eating or prevestiag atherosclerusis or
redicing plasma cholesteral levels comprising adnyipister-
iog w a mamunal in seed of soch trestment an effective
aoount of & compound of clalm 1.

> Por ultimo, la solicitud colombiana en trdmite en sus reivindicaciones 12,
13, 14 y 15 reivindican un método para tratar o prevenir enfermedades
como las relacionadas a la hiperlipidemia, arteriosclerosis, alzheimer y
tumores, lo cual va en contra de los dispuesto por el literal b del articulo
20 de la decision 486 de la comunidad andina de naciones en donde
claramente se expone que °“No serdn patentables: los métodos
terapéuticos o quirdrgicos para el tratamiento humano o animal, as!/ como
fos métodos de diagnostico aplicados a los seres humanos o a animales.”

Por todo lo anterior reitero que la solicitud de la referencia, en todas sus
reivindicaciones, incumple los requisitos materiales de patentabilidad
establecidos por la Decision 486 de 2000, razén por la cual no puede ser
objeto de privilegio de patente de invencion.

. FUNDAMENTOQS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 16, 18 y 20, el
articulo 30 (Reivindicaciones) y el articuio 42 (Oposiciones) de la Decision

486 de 2000.



V. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Daspacho considere
oficiosamente, en particular de las allegadas por el suscrito a los expedientes
mencionados en este escrito, las siguientes:

« La patents americana US 5,846,986 publicada el 8 de diciembre de 1998
y ftitulada “COMBINATIONS OF HYDROXY-SUBSTITUTED
AZETIDINONE COMPOUNDS AND HMG-CoA REDUCTASE
INHIBITORS" capitulo reivindicatorio.

» La patente americana US 5,744,467 publicada el 28 de abril de 1998 y
titulada “SULFUR-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS® capitulo
reivindicatorio.

e La patente americana US 2002/0128253 del 12 de septiembre de 2002 y
itulada “DIPHENYLAZETIDINONE DERIVATIVES, PROCESS FOR
THEIR PREPARATION, MEDICAMENTS COMPRISING THESE
COMPOUNDS AND THEIR USE." Paginas 1, 2, 3,4 12y 17.

» La patente americana US 5, 767,115 del 18 de Junio de 1998 y titulada
“"HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS USEFUL AS
HYPOCHOLESTEROLEMIC AGENTS" péagina 21.

VI. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente
ascrito 108 siguientes anexos;

1. Certificado de existencia y representacion legal de Lafrancol S.A.
2. Poder para actuar.
3. Constancia de pago de las tasas de tramitacion de oposicion.

(53



4. Copia para cormrer traslado al solicitante. { S‘ 4_
5. Las mencionadas en el acapite de pruebas

Vii. NOTIFICACIONES

El suscrito recibird notificaciones en la secretaria de su Despacho 0 en mi
oficina localizada en la Cammera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42
de esta ciudad. Lafrancol S.A., las recibird en sus oficinas localizadas en ia
Carrera 1 N° 46-84 de Cali.

Sefior Superintende)
JOSE LUIS REYES VILLAMIZAR

C.C. 79'152.473 de Usaquén
T.P.A 44 655del C.S.J.
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EXAMPLE 10

Step 1 Follow the preaxdure of Example 3, using 1-{4-
tluarupheayl-t-(4-t-butyidimelhylsilyloxyphenyl}-2-
aretidinone 10 obmin  1-{4-flunmphenyl-3(3-phenyl-1-
hydroxypropyl) 4-(4-1-butyldimethylsilyl-oxyphenyl)-2-
avctidinone.

Sicp 2: Treal & solution of the cis-aztidinone of Siep |
(0.25 g) in CHLUN (21 ml) with 8% agueous 1IF (2.5 ).
Alter 18 h, diluts the reaction mixture with cold Ha() and
exiract with ELO. Wash (2x 11O, dilue NaHCQ, aml
brine), dry (Mp$(),) and concentrate the Et,O layer. Crys-
tallize the rekidue from EtQAc:hexane (1:2) to obtain the
titlc compound ax aolockesa necdles (123 mg, y=64%). mp
168°=171* C. Llemental analysin cale for Cp Ho O,IN: C
T3.64; 11 5.66, N 3.58. found C 73.32; [1 5.65; N 3.68.

"T'he: follwing formulations exemplify some of the dsage

ol this invention. In cach the term “sctive compound”
dusignates a coonpound of formula L

EXAMPLE A
Thists
No. lugredient mpg/mblet mgrablet
1 Adive Comprund 10 /M
2 lactow USP 12 113
3 Cors Stanch, Food Cimde, 8 2 10% ] L]
pusla in Poaified Watar
4  Cora Sianch, Feod Grede L] )
5 Mapnsium Steande 3 7
“Total 0 m

Muthod of Manufecture

Mix Item Nox 1 apd 2 in miilsble mixer for 10-15
minuiex. late the mixture with ftem No. 3. Mill the damp
granulcs through 3 coarse screen (cg., W', 0,63 ¢m) if
nousary. Dry the damp gmnuhkes. Scrcen the dried granules
if nceessary and mix with Iem No. 4 and mix for 10-15
minules. Add liem No. 5 and mix for [-3 mimutes. Compnass
the miMure [ appropriste sizc s weight on a soimhle
1sblet machine.

EXAMPLE B
Oeomulcy
No. Ingredicn mgAnbia mpfablel
1 Adive Compound 1o sm
I Tachma ISP 06 123
A Cun Standi, Food Chiule 4 N

45
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~contimed
~Lanles
No.  Ingredienl mg/abist mg/ilet
4 Magimium Sheniate NF 4 1
Toml L0} o0
Metbnd of Manufacture

Mix [iem Nox. 1, 2 and 3 in a suitahle bleader for 1015
minules. Add [em No. 4 and mix for 1-3 minutes. Fill the
mixture inlo silahle twn-picee harl pelatin capsiles on 2
suitable cicapsulating machine.

Represcpiative farmulations comprising a cholestero] hio-
synihesin inhibitor-are wull kierwn in che ant. 11 & oontem-
plaicd that where the two active ingredients are adminisienyd
an o kingle eomposition, the dosage forms disciored abowve
fox sulsitinuicd avetidinons compoundds may readily be modi-
fied using the knowlcdge of one skilled in the art.

Uning the test pmexiures described ahove, the fnllowing
in vivo data were abtsined for the cxemplified compounds,
Data is meported s parcent changs {i.c.. percunt reduction in
cholesierv] eslers) vermus control, therefore, negative num-
bers indicale a positive lipid-kwwering cffect.

5 Reshwtinn

Ex & Sevam Cholent, Cholesl. Eslern Neac mpfhy,
1A -4 0 5o
1B =15 - 5o
w 13 [}] Al
2 [{] n Al
A =11 =i LU
n =bl) =42 A0
n -7 =l n
k1 n [} U]
» -2 =17 10
G -18 - 19
an H - 10
a1 [ =23 19
k) n ] h]
K [}] [}} 10
a. =I5 =21 n
M n =11 | 4]
A 0 -S4 1
4B -7 -89 L]
L o =118 [} A
L+ 9 0 7
+#H ] -io A
4F =29 =95 3
L] n =t [+]
8A -3 s 1
BA-L =43 =44 1
oB 40 =i a
[ 0 ~4H ]
[ ] =46 05 10
BA [ -4 L]
1] - 50 -5 h]
[ o - 14 -7 1
M -49 L 1
ME =2 ~&b A
aF -4} =i 1
10 -2 =7 p]

We claim:

1. A pharmaceutical compmmition for the treaimenl or
prevention of siberoackemnis, ur for the reduction of plasma
cholestorol levols, comprising an offective amoum of a
compound n:pnasented by the furmula I

[ss
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ora pl:anmc:uuully accepiable nall thereaf, wherein:

Ar' and Ar® are independently sclected fm the group
consisting of aryl and R*-subntituted aryl;

Ar' & aryl or R*substiluted aryl;

X, Y and Z arc indepenciently selected fom the gronp
consiwting of —CTl.—, —CH{lower alkyl}— and
—C{dilower alkyl)—;

R and R? are independemly selecied from the hmup
vonsiing of —OR®, —(COR®, —((COOR’ and
—O(CO)NR"R";

R' and R* arc independently welected from the group
ansisting ol bydrogen, kower alkyl and aryl;

qis0orl:risor 1; m, n and p arc independently O, 1,
2, 3 or 4; provided that at least one of ¢ and ris 1, and
esmaofm,n,pogqad ris 1,2, 3, 4, 5w G6; axl
proviied that when p is and ris 1, the sum of m, g and
nis 1,2, 3, 4w §;

R* & 1-5 sulsdineents indepemchenily selecied from (i
group consisting of lower alkyl, —OR®, —({CO)RY,
—0(CO)OR®, —O(CH-), OR®, —O(ﬂ))NI:l"ll"

—NR"RT, —Nll"((‘())ll —Nll‘((‘(l)ull . —NR"
(CO)NRR®, —Nu"'m_Flt —COUR®, —CONR™R?,
~(OR%, —SONRR, 5(0), .R", —(XCI.),.;0—
COOR", —O(CH.), o CONR®R?, —(luwer alkylenc)
(OOR®, —Cli=CH-—COOR", --(.l' e =N, ==N(),
and halopen;

R® is 1-5 substients independiently selected [rom the
group amiding of —OR®, —(XCOWR", —%{CQ)
OR", —O(CH,)l 50R®, —O{CO)N R"R", —NR"R’,
—Nn'(cmn" —NRYCOYOR®, —NR*(CONR'R®,
—NR®S0,R®, —COORY, —CONR"R’, —COR®,
—SO,NR"R" S(O)n,_‘ll.’I —{CH,),.,c—COOR",
—({CHo),.,CONR®R?, —(lower alkylenc)CONR®
and —ChHhnd H—COOR®,

R*, R? and R" are induperclently selocted from the group
cunsiting of hydrogen, lower alkyl, aryl amd aryl-
rubstituted lower alkyl; and

R" is krwar alkyl, aryl or aryl-substituted kewer alkyl;
in cumbinativu with an HMQ CoA reductase inhibitor in b
phurmacvutically acceptable currier.

2. A pharmacentical crmposition of claim 1 wherein, in
the compound of formula 1, Ar® is phenyl or R*-substituted
phenyl., wherein RY is balogen; A is phenyl ar
R*-substituted phenyl, wherein R* is halogen or —ORS,

whercin R is lower alkyl or hydrogen; Ar is R*substituted s

phenyl, whercin R? is —R®, whercin R® is krwer alkyl or
hydrogen; X, Y, and Z ore cach — CH.—; R and K are cach
hydrogen; R and R? are cach —OR®, whercin R® i hwlro-
pen; and the sumof m, o, p.gqond r 8 2, 3 or 4.

A A composition of claim 1 wherein the 1IMG CoA
reductane inhihitor i sclected from the group consisting of
lovastatin, pravastatin, fluvasiatin, simvastatin amnt awrves-
tatin,

4. A amposition of claim | whercin the compound of
furmula [ is selected from the group cursinting of

rel A{R}—{2(R)-hydroxy-2-phunylethyl)-4(R)-{4-

micthuxyphenyl)-1-phonyl-2-azetidinone:;

=
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rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(8)-(4-
methaxyphenyl)- 1-phenyl-2-azetidinone;

3{S)-(1(S)-hydroxy-3-phenylpropyl)-4(S8)-(1-
methoxyphenyl)- 1-phenyl-2-azetidinone;

MS)-(1(R)-hydroxy-3-phenylprapyl)-4(5)-(4-
metboxyphenyl)-1-phenyl-2-azetidinon:;

I(R)-(1{R)-hydroxy-3-phcnylpropyl)-4(S)-(4-
methoxyphenyl)-1-phunyl-2-azetidinane;

MRY(I(R)-bydroxy-3-phenylpropyl)-1,.4(5)-hin-(4-
methoxyphenyl)-2-azctidinonc;

ARY-(3(S)-hydraxy-A-phenylpropyl)- 1 ,4($)-bis-(4-
methoxyphenyl)-2-ezctidinone:

4(S)-(4-hydroxyphenyl)-3(R)-(M(R)-hydroxy-3-
pixaylpropy)-1-(4-mcihuxyplenyl)-2-aactidinunc

4(S5)-(4-bydroxyphenyl)-3(R)-(3(5)-hydroxy-3-
phenylpropyl)-1 {(4-methoxyphenyl)-2-ascticinone;

rel 3(R)-[3(RS)-bydroxy-3{4-{methnxymethoxy)-
phenyl]propyl]- 1,4 8)-bis-(4-methoxyphenyl)-2-
azetidinnne;

L-{4-tluorophenyl)-3{R){3{S)-(4-Nuoraphenyl)-3-
hydroxypropyl)]-4(S)-(4-hydroxyphenyl)-2-
azetidinone;

1-(4-Avarophenyl)-3(R)-[HR)-(4-luorophenyl)-3-
hydroxyprapyl)J-4(S)-(4-hydroxyphenyl)-2-
arciidinone:

4(S)-[4-(aceryloxy)phenyl]-HR)-(I(R)-bydroxy-3-
phenylpropyf)-1-{4-methaxypbenyl)-2-aatidinane:

4(S)-[4-(acetyloxy)phenyl]-3(R)-(3(S)-hvdroxy-2-
phenylpropyl)-1-(4-meiboxyphenyl)-2-amtidinone:

1 -{4-Avorophenyl)-I(RY-{ HS)-(4-Auoropheny])-3-
hydroxypropyl)}-4(SH 4-(phenylmethaxy)phonyl ]-2-
azetidinone;

3(R)-{3(R)-ace1yloxy)-3-phenylpropyl]}- L A4(S)-his{4-
melhoxy-phenyl)-2-azetidinone;

3(R){¥S)-scelyloxy)-3-phenylpropyl]-1 .4(8)-bis-(4-
methuxy-phenyl)-2-azctidinonc:

HRHXYR)H{acctyloxy)-3-{4-fluormpheny Dpropyl]-4(S)-
[4-(acctyloxy)-phenyl]-1-(4-Nuvrophenyl)-2-
aretidinone;

I(RHS)(acetylony)-3-(4-lucraphenylpropyl 4(5)-
[4-(acciyloxy)-phenyl]-1-(4-Nuarophenyl)-2-
azotklinonc;

R R)-(acetyloxy)-3-{4-chlorophenyl)propyl]-4(S)-
[4-(ncetyluxy)phenyl]-11-(4-chluorophenyl)-2-
arctidinonc;

(RHMSHacetyloxy)-3(4-chloropheayDpropyl F4(S)-
[4-(acetyloxy)phenyl]-1-(4-chlorophenyl)-2-
azetidinone; and

rel 1-{4-Nuorophenyl)-4(S)-(4-hydroxyphenyl)-}(R)-(1
(R)-hydroxy-3-phenylpropyl}-2-aatidinone.

. A composition of claim 1 comprising & combination of
1-(4-luorophenyl)-3(R)-[I(R)-{4-Nuorophenyl)-3-
hydroxypropyl)]-4(S)-{4-hydroxyphenyl)-2-amtidinone and
lovesiatin, pravastatin, fluvesiatin, simvestatin or storvosta-
tin.

6. A method of tresting or preventing atherosclensi or
reducing plasma cdoksderol levels comprisioe adimiobdcr-
ing to a mammal in need thereol an effective amuunt of a
compound represented by the formula |

[sC
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Ar'—x.—(ni.:g,—\'.—(tl:)—v, Ar'
"1 R
N
d \

Ar

or a pharmaceutivally acceplabk: salt thervof, wherein:

Ar' and Ar® are independently selecied from the group
considing of aryl and R*-substituted aryl;

Art i uryl or R™subsdituted aryl;

X, Y and Z are indepencently selectesd (mm the gmup
comsisting of —CHy—, —CH(lower alkyl}— and
—({dilower alkyl}—;

R snd R* sre inddependently selected from the group
considing of —OR®, —O(CO)R®, —(XCOYOR” and
—({CONRR™;

R' amd R? are independently selected from the group
consiing of hydmpen, Iower alkyl and aryl;

qisfor b;rin®or1; m, nand p are independently 0, 1,
2, 3 ur 4; provicied that at keast onc of g and r is 1, and
thesumofmon, pqendris 1,2, 3, 4, 5 or 6; and
proviled that when p in O and ris 1, the sum of m, g and
nikl. 2,3 4d4ar5;

R' & 1-S sulstituents independuntly sehuted from the
group amsiding of lower alkyl, —OR®, —(O(CO)R",

Q(COYIR®, = O(Cllgl.,,OR.‘. ~O(COINR®R’,

—NR"R?, —NRY(CMY) R’, —NRYCO)YOR®, —NR® *

(COWRR", —NR"SO,R®, —COOR", —CONR®R?,
—COR®, —SO,NR"R?, SO R° —(CHa),.10—
COOR®, —{Al.),..sCONR®R’, —(krwer alkylene)
CUNR", —C1==CH—COOR®, —Cliy, —CN, —NO,
and halogen;

R i 1-5 sulsdituents independently sehated from the
proup consisting of —OR", —O(COWRE, —O(CO)
OR?, —(CI1,), ,OR", —(XCO)NR®R?, —NRR",
—NR"_(CO)R'. —NRYCOYOR?, —NR*(CONRTR®,
—NIt"SOER". —L00RY, —CONR®R?, -—COR®,
—80O.NRR”, 5(0),.-R*. —()CIL), c—COOR®,
—{CH,),.,,CONR®R?, —(lower alkylene)COOR®
and —Cl i==Cl —COOR;

R, R7 urd R are indeponcently selecied from the proup
consmting, of hydrogen, lower alkyl. aryl and aryl-
sohstituted bvwer slkyT; and

R* in Jower alkyL, aryl ur aryl-substituted lower alkyl; in
combination with an ¢ffective smount of a choleserol
hinkynthesix inhibitar sclectod from the group consist-
ing of HMG CoA reduclase inhibitors.

7. A method of claim & wherein, in the compound of
fornuln I, Ar' i phenyl or R sahstituled phenyl, wherein
R' is balogen; Ar® is phunyl or R'-substituted phunyl,
whercin R? ix halogen or —OR®, wherein R is lnower alkyl
ur hydrogen: Ar' s R*-substitutexd phenyl, whercin RY is
—DR", wherein R® is lower alkyl or hydrogen; X Y, and Z
are cach —CH.—: R! and R* arc cach hydrogen; R and R*
ar; cach —OR®, wherein R® is hydrogen; and the sum of m,
Lpyqadris2, Jord,

N. A methad of ¢laim 6 whorgin the HMCG CoA reductase
inhibitor is selecied from 1he group consiRting of lovastalin,
pruvasiatin, fluvasiolin, simvaniatin and alorvastiatin

9. A nwthod of claim 6 wherein the compound of formula
I is achxcted from the group consisting of

45
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rel JR)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4-
methoxyphenyl)-1-phenyl-2-azetidinonc;

rol 3(R)-(2(R)-hydroxy-2-phonylethyl)-4(5)-(4-
methoxyphenyl)- 1-phenyl-2-azctidinonc;

3(8)-(1(S)-hydroxy-3-phenyipropyl)-4(8)-(4-
methoxyphemyl)- | -phenyl-2-azctidinone:

3(S)-(I1{R)-hydroxy-3-phecnylpropyl)-4(S)-(4-
methoxyphbenyl)- 1-phonyl-2-azetidinone;

3(R)-(I{R)-bydroxy-3-phcoylpropyl)-4(S)-(4-
methoxyphonyl)- 1-phenyl-2-azetidinomne;

A(RM(I(RY-hydroxy-I-phenylpropyl)-1,4(5)-his-(4-
metboxyphenyl)-2-azctidinone;

A(R)-(3(S)-hydroxy-3-phenylpropyl)-1,4(5)-bis-(4-
methoxypheayl)-2-azetilinone:

A(S$)-(4-hydroxyphenyl)-3(R)-(3{ R)-hydroxy-3-
phemylpropyl)- 1 {4-methoxyphenyl)-2-arctidinons:;

4(8)-(4-hydroxyphenyl)-3(R)-(3(S)-hydroxy-3-
phenylpropyD)-1-{4-melhoxyphenyl)-2-azetlidinone;

rel (R){MRS)-hydroxy-3{4-(mcthoxymerhoxy)-
phenyl]propyl}-1.4(8)-bis<{4-melhoxyphenyl)-2-
ayetidinone;
1-(4-fluorophenyl)-3(RY{}S)-(4-Buorophenyl)-3-
hydroxypropyl)|-4(S)-(4-hydroxyphonyl)-2-
azetxdinone;
t-{4-Nluorophenyl)-3(R)-[3{R)-{4-Uuorophenyl)-3-
bhydroxypropyl)]-4(S)-(4-hydroxyphenyl)-2-
azetidinone;
4(8)-[4-(aceryloxy)pheny1]-3R)-(HR)-hydroxy-3-
phenvipropyl)-1-{4-methoxyphenyl)-2-azetidinone:
4(S)-[4-(acctyloxy)phenyl}-3(R)-(}S)-hydroxy-3-
phenylpropyl)-1-{4-methoxyphenyl)-2-aztidinone;
1-(4-Buorophenyl)-3(R){ XS)-(4-Auvoraphenyl)-3-
hydroxypropyt)]-# S} 4-(phenylmethoxy)phonyl]-2-
azeticlinone;
3(R)-[3}(R)-acetyloxy)-3-phonylprapyl]-1,4(S)-bis-(4-
methoxy-phenyl)-2-a#eticlinone;

I(R)LA(S)-acctyloxy)-3-phenyipropyl }- 1 ,4{S)-bis-(4-
methoxy-phenyl)-Z-a/etidinem:;

3(R){MR)-(acetyloxy)-3-(4-NuorophenyD)propyl]-4(S)-
[4-{acciyloxy)-phenyl])-1 -{4-Nuoruphenyl)-2-
azelidinone;

I RY3(S){acetyloxy)-3-{(4-fluorophenylpropyl]-4(S)-
[4-(acetylnxy)-phenyl]-1-(4-inarophenyl)-2-
azolidinone

HRMH(R)-(acotyloxy)-3{4-chlorophcanyl)propyl|-4(5)-
[$-(acetyloxy}pheay!]-1-(4-chlorophenyl)-2-
arelidinone:

HRHM(SHacetyhoxy)-3-(4-chloropheoyDpropyl H4(8)-
[4-(acetyluoxy)phenyl]-1-(4-chlorophenyl)-2-
avelihinome; aml

rel 1-{(4-Muomphenyl)-4(S)-{4-hydroxyphenyl)}-3(R)}{|
(R)-hydroxy-3-phenylpropyl)-2-astidinone,

10. A method of claim 6 comprising adminixiering, a
combination of !-(4-Muorophenyl)-3(R)-[I(R){4-
fluorophenyl)-3-hydroxypropy [} }-4(S)-(4-hydroxypbenyl)-
2-azctidivone and Jovasdatin, pravastalio, flovasiatin, sinrv-
aslolin or atorvasiatin.

(5 +
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sata|ff
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For racemie compounds of formmia I or sctive dinstere-
anen o eaantiomers of of formmula I, com-
pounds administered at dosages of 0.1-25 mg/kg show a
mange of -21 to =§7% reduction In cholesterol esters, and a
=37 to 0% reduction In serum cholestarol. Compounds
preferably show a aage of —21 to ~97% reduction In
cholestarol csters ot a donage range of 0.1 o 3 mg/hy. mxee
prefershly a conge. of 21 to -57% roduction in cholesteral
estens &t a dossge range of Q.1 to | mp/ig.

We clsim:

1. A phamaceutical composition for the trestment ar
prevention of atharosclecosis, or for the redoction of plasns

choleterol hvdl.wnpiﬂngnmdmw
the stuctural formmin 29

M\’-’«r '-,"I-r "
.l
N »
A

of A pharmaceutically acosptabic mlt thereof, whereln:
Art is aryl. R™-substituted axyl or hotaroaryl;
Ar? iy aryl or R*-substitted aryl; .
Ar’ is wyl ar R-qubstituted ayl;
X and Y sre independently selected from the group
cosnisting of —CHy—, —CH{lower alkyl)- aad

COR®, —O(CO)OR® or —O(CD) %
NR*R"; R'Illmiu— lower alkyl or xyl; or R and
R! together are ==();

qis0arl;

tis0.lor2;

m and b are independently 8, 1, 2, Sor 4; providoed that the
mnofmoandqis2 3ard;

R‘'D l-sam-nwnwnmu

Mdmmﬂ;‘m
o, _n'(con'l paret Yo = gl R
(CONR'R", —com‘.—omm‘n'.
—COR%, —SONR'R",

COORS, —O(CIL,), ., CONRW', (lower sikyiens)
COOR® and —CHmaCH—COORY, "
R® is 1-5 substituents pdcatly -hu:ﬂ from the
group consisting of —OR®,
OR®, —O(CH,), LOR", —qm a4
—m'tco)n' -Nn‘(com' -—m‘(om NR'R"
—=NR —(':Oﬂ“JI "]
—SO,NR°R" o’oil —qm:h w—m'
—O(CH,),. ,,com R, . —CN, —NOQ,,
hllqu. {Jower alkylenc) —ChH=CH—

R !"ulll'mlw solected from the group €5

consisting of hydrogen. lower alkyl, aryl and mryl-
wabstituted lower alkyl;

reducing plasma chalesicol lewels comprising
X peencly or sequeatially administeriug to & mammal in neod
of sach tresiment an cffoctive amount of a cholasteral

biosynthesls inhihitor and & componnd represented by the
structoral formmula

24
R’ is lower alkyl. aryl or syl-substitted lower alkyl; and

R® is l-s substituents — _m.m from the
consisting of lower —CKCO:
—(XCOPI' —qcn,;,,,m' —0(CO) NR*R”
—NRYCO)OR®, —NR*
((!))Nl"l'. —Nll . —COOR®, —CONR'R’.
—m‘q .ll (Y

tor and & carvisy.
2 A pharmacestical of claim 1 wherein the
Hmmll!whlhm

3. A pharmaccatical composition of claim 2 whereln the

15 cholesteral blosynthoals Inhihitor is selected from the group
mdmmmm

tnwumwmmnc
slmulta-

R

1
gy =y
'\M

or 2 pharmaceatically acceptable it thereaf, wherein:

Ar' is aryl, R™-enbatitsed aryl or hetevoaryl;

A 1s mryl or R*-suhetituted aryl;

Ar Is syl or R%-substituted sryl;

X and Y mre Independenity sclocted from the group
complsting of —CH,—, —CH(lower alkyl)- and
—C(dllmdk,l)-, .

I —OR, —OCOR", o —O(C0)
m'n’ R'hhhp.bwwnhlc-yl.unnd
R together am em;

qiOorl;
ris0.1axr2;

m and 5 are Indepesdently 0, 1, 2. 3 or 4; provided that
themmafm nand qin 2,3 or 4;

—NR'R', —NRYCOHR YOooR®, —NR*
(oomn:n'. —NR , —COOR*, —CONR'R?,

n’hl-smhupundmdmm

—O(GI.).;OI Y —-Nl‘l=
—Mmjn' ‘(oo)m' COINRR".
—m'qol: —-coon' —CONRR’, —CORS,
_n(cn) .d.c()gn ’)" o:

27 1=1
halogen, -(lowar )coon‘nn

l'.l’n-l.l'nm-lﬂd.ﬁmhm
cousisting of hydrogen, lower alkyl, aryl aad wryl-
substimted lower alkyl;

R” Is lower alkyl, aryl or sryl-substituted lower alkyl: and

Ay,



2, —O(CHy), 1
—CF" —CN!

halogen.

5. Amothod s claimed in claim 4, wherela the cholesteral
biorysthesis inhihitor ia selacted from the gronp consisting
of HMG CoA reductase inhihitors,

6. A method as clatmind in claim S, wherels the cholesterol
biosywthesix inhibitor is sclocted from the group consisting
of lovastatin, prevastatin. fluvastatin, simvastatin snd ator-
vastatin.

7. A composition of claim 3 compeising a compeund of
mrm s 0; Ar' is phenyl, R'-subsinmed
pm;l Is R*-substituted pheayl: Ar* Is phearyl

-I-MMLXMY“M—CH,—;-I
umdmmlnlllaul

8. A composition of claim 3 comypwising a compound of
l'mlllilnﬂn Is 1: Ar' is phenyl, R**-sbstiteed
ﬂﬂlf nn‘mmaﬂhm
u'l-nhllllﬂ ; X and Y are cach
smofmand nis 1.20r3; lldll‘lllqllnpnlllh
—OmS®, whﬂdnl'llmhp,cwhdlluln'
together form a =D group.

9. A compoaition of claim 3 wherein the componnd of
formula T is seloctod fram the group conzisting of

trans-1-(4-fluocopheayl)4-(4-lrydroxyphenyl)-3-[(2- %
pbenyletbyl)-thio)-2-evetidinone;
trans-4-(4-methaxyphenyl)-1-pheayl-3-[(2-phaylstiyl)
thio|-2-aretidinone;

cis-4-(4-methanyphonyl)-1-phenyl-3-[(2-phonylothyl)
thio}-2-axetidinome:

trans-1-(4-finorophenyl)-4-{4-trydroxyphenyl)-3-[(2-
phenylothyl)-solfiwyt]-2-axetidinons;

cis- 1-(4-flnerophonyl)-4-(4-hydroxyphkenyl)-3-{(2-
pheaylicthyl)-nifayl]-2-mxetidinons;

trans-4-(4-methoxypheayD-1-pheayl-3-I(2-phemrylatiyl)
sulfinyl]-2-axetidinone;

cis-4-(4-methoxyphenyl)- 1-phenyl-3-|(2-pheayicthyl)
sylfinyl]-2-sxctidinone;

trans-4-| 1-(4-fncrophenyl)-4-cuo-3-{(2-phenylethyl)
mlfinyl]-2-saetidiny]]-phenyl acetale;

cis-4-{ 1-(4-flucrophenyl)-4-oxo-3-[(2-phenylethyl)
sulfinyl)-2-azctidinyl]-phenyl acetate: and

(+/-)-trans-4-{4-methoxyphenyl)- 1-pheayl-3-[(2-
phenyletirgl)-mifonyl]-2-aretidinone:

trams- 1 -{4-flucrophenyl)-3-[[2-(4-lucrophenyl)-2-
oxoctiryljthio}-4-( 4-hydroxypheonyl)-2-szotidinone;

trams- 1-(4-fiuorophenyl)-3-[[2-(4-Anerophenyl)-2-
hydroxyethyl]thiol-4-( 4-hydroxyphenyl)-2-
axetidinone;,

BRAR) 1-(4-fincrophenyl)-3-[[2-(4-fluorophenyl)-2-
oxacthyll-sulfinyl]-4-(4-hydroxyphcayl)-1-
azetidinone;

1-(4-fiucrophenyl)-3(R)-| [2-(4-fluaropheny])-2(R)-
Wml ]-sulfinyl]-4(R)-(4-hydroxyphaayl)-2-

l-(4-lluauphenyl)-3(n)-llz-(kﬂumﬂlelyl)-Z(S)-
hy&mullyl'l -sulfimyl]-4(R)-(4-hydroxyphenyl)-2-

(3RA4R) trans-1-(4-flvorophenyl)-3- [2-{2-&!--!1)-2-
uxoathyl]thio]-4-(4-irydroxyphenyl)-2-axetidinone:;

26
(ORAR) trans-1-(4-fuarophany!)-3-{[2-(3-thicnyl)-2-
oxnethyl Jthio)-4-(4-hydroxypheuyl)-2-azetidinone;

(RAR) tram-1-(¢-fnorophemyl)-3-[12-(3-pyridiayl)-2-
oxocthyllthio]-4-(4-iyinoxyphenyl)-2-avetidinons;
(3RAR) trans-1-(4-finarophoayl)-3-{[2-(4-pyridiuyl)-2-
oxoethyljthio}-4-{4-hydroxyphemyl)-2-azetidinons;

GRAR) trans- 1 -(4-flucrophenyl)-3- [[2-(2-pyridinyl)-2-
ozosthyl Mhio}-4-(4-hydroxypheoyl)-2-azetidinone;

(BRAR) trans-1-(4-fucrophomyl)-3-{ [2-hydraxy-2-(3-
thicayl)cthyl|-thlol-4-(4-hydroxyphonyl)-2-
azctidinomes;

(RAR) trans-1-(4-fincropheayl)-3-1|

2-hydroxy-2-(4-
pyridinyl)ethyl]-thio]-4-(4-hydronyphenyl)-2-
azstidinons;

(3SA4R) cls-1-{4-Suorophewyl)-3-[[ z.«.numm-
uﬂﬂvmm«mmm

(S4R) cis-1-(4-fuaropheayl)-3-[12-(4-fuorophanyl)-2-
hydroxyethylitkio]-4-(4-hydroxyphenyl)-2-
anctidinone.

10 A method of claim ¢ conywiving a compound of
I’m-lhlwlndl is 0; Ar* is pheayl, R*®-snbstituted
ﬂ-}l is R*-substiinted pheayl; Ar is phemyl
ulmmmemuﬁ—G,—ud
themmmofmandnis2 Jard

1L A method of claim 6 comgrising a componnd of

rumn-lwh-ln LA R¥.subetinned
phenyl ar thieayl: Ill‘-llﬂmdﬂuylm’lqtﬂyl
-'l-w : X and Y are each

mdmlllnlll 2ard; ndl‘lll,dmpnndllll

—OR®, whorin R® iy hydrogen, or wherein R and R'

tqlln'hmnd)m
ﬂ.AMﬂId‘dﬂntwhdnhmndd

3y formula I is selected from the groop

ﬂubl-(mnﬂ)-ﬂwwm-rﬂ-
pheaylatiryl)-thio]-2-axetidinons;
trans-4-{4-methaxypheayl)-1-phanyl-3-{(2-phewylcthyl)
thio}-2-axstidinonc;
cis-4-(4-methoxypheyl)-1-phexyl-3-[(2-phenyiethyl)
thio]-2-sxetidinose:
trans-1-{4-flearophcayl)-4-(4-hydroxyphenyl)-3-[(2-
phenylethyl)-solfay]]-2-axetidincne;
cis-1-(4-fuoropheayl)-4-(4-hydroxyphenyl)-3-1(2-
pheaylothyl)-mifinyl |-2-azetidinons;
ﬂ;mnma-lmwn
cis-4-(4-methoxypheayl)-1-pheayl-3-{(2-phenylcthyl)
sulfimyl]-2-axctidinone;
trans-4-[1-(4-flnorophenyT)-4-axo-3-[(2-phexylathyl)
sulliayl)-2-sectidiayil-pheayl acetate;
cls-4-|1-(4-Suorophenyl)-4-axo-3-|(2-phenylethyl)
sulfioyl}-2-xxetictimyl]-phesy] scetate; and
(+/~)-tranas-4-(4-methoxyphenyl)- 1-phenyl-3-[(2-
phenylethy!)-sulfonyl}-2-sxstidinoas;
trans- l-(4-finarephenyl)-3-[12-(4-flucrophenyl)-2-
axostiryllihio]-4-{4-trydrxyphenyl)-2-aectidinone;

trans- 1-(4-fluarcphenyl)-3-[[1-(4-flucrophenyl)-1-
hydroxycthyl]thio]-4-{4-hydroxypheayl)-2-
axetidinome;

(RAR) 1-(4-flucraphenyl)-3-[[2-(4-floorophenyl)-2-
oxocthyl]-sulfinyl]-4-(4-hydroxyphenyl)-2-
saetidincne;

i-(4-flucropheayl)-3(R)-[[2-(4-fluorophenyl)-2(R)-
ydroxyethyl ]-sulfinyl}-4(R)-(4-hydroxyphenyl)-2-

[S9
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1- (4-ﬂumph=ny1;-3(l.)-[l2-(4-lu¢ophenyl)-2(5)- (BRAR) trans-1-(4-flucrophenyl)-3-{[2-bydroxy-2-(3-
brydroxycthyl}-satfinyl]-4(R)-(4-kydecxypheayl)-2-

(RAR) Illl-l-{“ml!l)-ﬂ-[ﬂ-(z-ﬁlﬂ!l)-z-
axoctirylthio}-4-{4-kydroxyphenyl)-2-aretidinoac:;

ORAR) trans-1-(4-fluaropheayl)-3-[[2-(3-thicayl)-2-
oxoetirylithio]-4-(4-kydraxyphenyl)-2-axetidinons;
(GRAK) trans-1-(4-fmwophesyl)-3-I2003-pyridinyl)-2-
axoethyllthio]-4-{4-hydroxyphesyl)-2-axctidinone:;
OR4R) hll-H‘-WD—HB—(W)'!-
cxoathy jthio}-4-{4-iydroxyphenyl)-2-azetidinone;
(BRAR) trans-1-(4-fluaropheayl)-3- IWFFIWI)'Z-

oxoethylithio]-4-(4-hydroxyphenyl)-2-azctidinone:

thienyl)ethyl]-thio]l-4-(4-bydroxyphenyl)-2-
azctidinome;

(3RAR) trans-1-(4-Sucrophonyl)-3-|[2-hydraxy-2-(4-
pyrlll.lnyl)-eﬂlyl]-thlo]-4-(4-hydroxyphelyl)-2-

(S4R) cls-1-{¢-fMoropheayl)-3-{[2-{4-ucrophexyl)-2-
axoathylthio]4-(4-bydrozypheayt)-2-ssstidiacac;

(SAR) cis-1-(4-Auvorophenyl)-3-{[2-{4-Anoropheayl)-2-
hydroxyethylithio]-4-(4-hydroxyphenyl)-2-
axctidinone.

& & % ¥ &
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DIPHENY1 AZETIDINONE DERIVATIVES,
PROCENS FOR THEIR PREPARATTON,
MEDICAMENTS COMPRISING THESE

COMIPOUNDS AND THEIR USK

(0001} ‘This applicativn claims the henefit of priority under
35 USLL §119%e) 10 German patent application no.
100644023, flled on Dec. 21, 2000, and (rerman paient
application no. 101545185, filed on Nov. 7, 2001, The
wanieats of botlk priorily documenis are incorporated by
relercnce hercin.

[0002] ‘The invention relaten to submlituted diphenylaneti-
dinnnes, ta their physinlogically acceptable salis and 1o
derivatives having physiological function.

[0003] Diphenylazetklinones (such ss. for example.
catimibw) and their use for treating hyperlipidemin and
arurimclerosis and hypercholesierolemia have already heen
daeribed [l Drugs of the Future 2000, 25(7):679-685]

[OnN4] 1t was an ohjecl of the invention 10 provide further
compounds having s therapentically utilizable hypolipi-
themic setion. In panticular, it was an oljea 1o fid novel
wompounds which, compared to the compoumis described in
Lbe prior arl, are absorbed 10 1 very low extent. Very low
almorption » 10 be understood as nwaning an intcstinal
almorplion of less than 10496, proforably leas than or eyual to
5%. In particular, shrarption of the nowel compotnds should
be kas thar thal of cxetimibe. Pharmaccutically active
compounds which are ahsarbed to a very low exdent pener-
ally have considerably fuwer side-effecis

[M0nX] Accondingly, an cmincliment of the invention
rclates o compounds of the formula 1,

[000&] in which

|owr7] RI, R2, R}, R4, RS, R6 independently of ome
another are (C,-Co)-alkylene-I., where une or more
carbun atoms of 1he alkyhene radical may be replaced
by --O—, —(Cot})-—, —ClimmCH~-, —Cul’—,
—N{(C - J-alkyl)- or —NII—; or

[ov08] 11, F, cl, Br, 1, Cl%, NO,, CN, COOH,
COO(C:,-C )alkyl, CONIl, CONIKC,CQ-
alkyl. CON[(C,-C )alkyl].. (C,-C,)-akkyl. (C.-
Coalkenyl, (C.-C)-alkynyl or O—C,-C,)-
alkyl, winre une, more or all hydrogens in the
alkyl radicals may be replaced by fluorioe: or

[0009] SO —NII,, SONH(C,-C)alkyl, SO.N
[C-C)-alkyll, S—(C,C.)-alkyl, S—(CIL),-

Scp. 12, 2002

phenyl, SO—(C,-C)-alkyl, SO—(CIL),-pheny,
SO0~ -Calkyl or  SO.—~{C]l,),-phenvl,
where n=(}-6 amd the phenyl radical may be sub-
lituted up to two times by F, CL Br, OH. CF,,
NQO,, ON, OCF,, 0—(C,-C )-alkyl, (C,-C -alkyl
ar NH,; or

[0018] NH., NH—C,-C)alkyl. N{(C,-C:)-
alkyl)., NH(C,-C;)acyl, phwayl or O—{Cll.),-
phenyl, where n=0-6, where the phenyl ring may
e mon- to Urisubstitoled by F, CL B, I, OIL, CF,.
NO, ON, OCF, O—(C,-Ciralkyl, (C,-C)-
alkyl, NI, NTI{C,-C)-alkyL, N((C,-C,)-alkyl)..
S0 —Cll,, COOH., COO—{C,-C )elkyl m

CON H;-j
[0011] L. i sluvwm conmected o (Cy-Cag)-alkylene as
lollows:
RAx
N
|
I oll
[{Ce~C xa)-alky] ¥
N
[ ¥}

[0M2] Rx, Ry, Rz ikpendently of vne anothur anc
H, F, Cl, Br, 1, CF%, NO,, CN, (X)OH, ('00—((,-
C,)-alkyl. CONIL,, CONH—(C,-C,)-alkyl, CON—
C,-Celalkyl)s. (Cy-Colalkyl. (C.-Col-alkenyl.
(C.-Coalkynyl ar O—(C,-C)alkyl, where one.
mon: or all hydrogens in the alkyl ndicals may be
replaced bry Muoring; or

[0013] SO.—NIL,, SO.NH—(C,-C, Halkyl.,
SON—(C,Coulkyll,  S—{C,-Coalkyl,
S—(CIL.),-phunyl, $0—(C, <, )aliyl.

SO—(ClL,),-phenyl, S0, —~(C,-C,)alkyl or
SO.—(CH.),-plcayl, where om0-6 mixl the phe-
oyl radical may he substituted up to (wo tinwes by
K C1, Br, OH, CF,, NQ),, ON, OCF,, 0—(C,-C)-
alkyl, (C,-C )alkyl or NH.; or

[0014] NI, NH—(C,-C)-alkyl, N—{(C\-C,)-
alkyl)., NH—C,-C,)ayl, pheayl or
(3—{Cl.)n-phenyl, where ne0-6, whore the phe-
nyl ring may be momo- lo trisubstituted by I, Cl,
Hr, 1, O, CF,, NOL, ON, OCF,, O—((,-C)-
alkyl, (C,Colalkyl, NI, NH—(t ,-()alkyl.
N—{(C,-C)-alkyl) ., SO, —CII,, COOH, COO—
(C,-C )alkyl or CONIL;

[U01S] whercin at lsast one of the radicals R1 or Rf hos the
meaning (Co-Cx)-alkylene-L, where one or mare ¢arhon
atoms of the elkykae radical may be replaced by —O—,
—(0=0)—, —(lim=Cll—, —CsC—, —N((C,-C,)
alkyl)}> or —NI—, and ils phurmaceutically sccepiable
nalis,

62
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[0016] Anmother embodiment of the invenlion relates 1o
ammumk of the formuls I, in which at kay om: of the
radicals R] to RS ban the meaning (Cp-Con)-alkylene-1.,
where one or more carbon atoms of the alkylene radical may
In: replacesl y —0—, —(Cuml})—, 1w —KI]—,

[0017] Aagolher cmbodiment of the invention relates lo
compoundk of the formula 1, in which one of the radicals R1
of K has the meaning (Co-Cao)-alkylene-1., where cne or
mure carbon akms of the alkylenc rudicals may be replaced
hy —Q—, —((=0)— or —NH—.

|UDIB]  Anoiher cmbodimend of the invention rolates 10
compounds of the formula 1, in which one of the radicals R1
or R3 bas the meaning —({CH.)g. (— N1 1—{O==), ,—(C,-
Cag)alkybene{ Caml)), ,—NH—L.; where one or more car-
bon atoms af the alkybne radical may e roplaced by
uXygen aloma.

[0019] Onc of the radicals R1 10 R6 may be linked, for
vxample, w0 the L rdical in the meta position of riug C of
the 1. proups,

[0n20] Owing o their increased solubility in water, com-
parcd 1o 1he parcal compounds, pharmaceutically acceplable
salts are panticularly suitable for medical applications. Thuse
salix should hewe a pharmaceulically acceptable anion or
cation. Svitable pbarmaccutically acceptablo acid addilion
salix of the compounds sconrding to the invention are walts
ol inurganic acid, soch o bydnachburic acid, hydrobromic
acid, phosphoric acid, metaphosphoric acil, nitric acid,
sulfonic acid and sulfuric acid, and of onganic scit, such as
acetic acid, herenesulfonivc acid, benzedc acid, citric acid,
ethenssutfoniv acid, lumaric aid, pluconic scid, plyeolic
acid, isothicoke acid, lactic acid, lacwhionk acid, maleic
acid, malic acid, methancsulfonic scil, succini: acid, p-tolu-
eresulfonic acid, araric acid and riflvorvacelic scid, for
example. For medical purposes, very particular preference is
given 10 using 1be chioride sall. Svilable phanmaccutically
acceptahle hasic sults sro smmonivm salia, slkali motal salts
(=sch as sodivm and potassium salts) and alkaline carth
malal aults (such an magnedum and calcium salts).

[Uo21] The mupe of the invention alko includes salis
having a pharmaccutically wnaceeptable aniimn, which malis
may he useful intermediates for preparing or purilying
pharmaceuticatly ascceptable salts and/or for wse in noalhere-
peutic, for example in vitro, applications.

[00212] Here, the term “derivative having physiological
functivn™ refers w uy physivkgicully soveprable derivalive
of a compound acconting to the invention, for cxample an
esler, capable of forming, upon administration to 3 mammal.
for example man, 1o form such a compound or an aclive
metabolite {dircc1ly or indirectly).

[0023] A lurther aspedt of this invention ax; prrugs of
the compuundy sceording Lo the invention, Such pmdrups
can be melabolized in vivo 1o give a compound according to
the invention. These prodrugs may or may nol be adive in

their own right.

[0024] ‘The compounds sccording t the invention caa gk
be prescnt in various polymorphous forms. for example an
amarphuus and crystalline polymorphous forms. ‘e scope
of the imvention inclurks all polymorphous fomms of 1he
compounds acconding to the invention, which form  lurther
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axpect of the invention. The compnunds of the invention
may aba caisl in the finn of solvalac

[0028]) 'The compuunds of h fommula | aml their phar-
macoutically acceplable salis, estems, prodrugs and deriva-
tives baving physiclogical function are ideal medicaments
for treating an impaired lipid metabaliam, in panicula
hyperlipidemia. Thoe compounds of the formule 1 an alo
suitable for modulating the serum cholesterol concentrativn
amd for treating arlericsclerolic manifestations. The com-
poundis of the invention are alw suitable for the treatmeat of
insulin rexizunce.

[0026] As used here. “trestiment™ or “itherapy™ of a con-
dition and “wcating™ a condition can mean seccessfully
climinating the condition, reducing the ¢fouts associaled
with it, antor reducing its severity. 1t b incledes almin-
istering the rekevant compounds to a paticnt to svoid recur-
rence of a condition. 11 also includes avoiding the onket of
n vnulithim by alminisering the relevant compomds W
puticnts falling imo a risk group or category for developimg
the particular condition. Those skilled in the art can rou-
tinely identily paticnis likely i pnoeent with a given am-
ditivm, theroby quolifying as candidates fir reaiment.

[0027] The compound(s) of the Furmula (1) can also he
administered in combinstion with other active compoumds.

[0028} The amoum of & compuund of the formuls ()
required (o scieve (he diesined hinkgical effoct depomks in
2 mumber of (actars, for cxamplke on the apecific compound
chosen, on the intended ose, on the made of adminisiralion
and v the clinical camdition of the paticat. ln general, the
daily dose i in the ramge from 0.1 mg o0 100 mg (typically
from (.1 mg 1o S} mg) per day per kilogram of bodyweight.
for cnampk 0.1-10 mpkg/day. Thhlkets or capsuks may
crmfain, for example, from 0.01 to 100 mp, typically from
0.02 to 50 mg. In the case of pharmaceutically acceptable
salts, the abvvementioned weight data relate 1o the weight of
the diphonyl-azlidioons-ion derived from the salt. For the
therapy of the ahovwementioned conditions, the compounds
of the foemula ([) can be used themnelves as the compound,
but profarahly they arc present in the form of 3 pharmaceu-
tical compewition with an acveplable camier. The aimier
must of course be acceptable in the soos: that it is compat-
ible with the other constituentx of the compasition and is not
harmiu tor the tzalth of the paticnl. The carrier can be aslid
ar a liguid or both snd is prefernbly formulnted with the
compound s wn individual dose, [or cxample s a tablel,
which @an cotein fom 0LOF% W 95% by weight of (e
active compound. Furtber pharmacentically avtive mub-
stances can almo be presunt, includiag further cownpaunds of
the formula (F). The pharmaceutical componitions sccording
W the imvention can be prepared by onc of the known
pharmaceutical methods, which essentially conaist in mixing
the constitucms with pharmaculogically acceptable carriers
and/or auxiliaries.

[0029] Mormacvutical vompositions sccordimg 1o the
invention are those which are suitable for onl or pemral
(c.g. sublinpual) administration, althoagh the mun suitable
manner of sdminikration is depondsnl in each individual
care on the nature and severity of the condition u be treatd
and on the type of the compound of the formula (I) used in
oach caso. Coated formulations and coated delayed-rolease
formalations are absn included in the soope of the inventinn
Acid-resisiam and enteric formulations are preferred. Suit-
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able enweric coatings include cullulnge acelatc phtbalate,
molyvinyl acetule phihalaie, hydraxypropylmeihyleeliuhsa:
phthalatc and anivaic polymers of methacrylic scid and
methylmethacrylalc.

[0030] Suitahle pharmaccutical compounds for urnak
adminisiralion can be prescol in scparate units, such ax, for
canmple, capmulon, eachels, loampes or ishlets, which in
each case contain & speciflc amount of the compound of the
formula ([ an a powder or gramles; as o salution or
SINPCNSiON in an squoous or nonaqueous liquid; or as an
vil-in-waler or water-in-oil emulsion. As already meationed,
thuse compositions can be prepared acconding 10 any suit-
able pharmaceutical methnd which inchades a siep in which
the active compound snd the carmrier (which can coamist of
onc or more addiliona] constilnents) arc bmughl into con-
tact. In genenal, the compositions are prepared by uniform
arxl hamogencows mixing of the active componm! with a
liquid and/or fincly divided solid carricr, after which the
produet, il n¢censary, is shaped. For example, 2 tablct can
thus he prepana! by pressing or shaping a powker or
grnules of the compound, il approprinte wilh ono or more
additional consituenis. Pressed tsblets can be progduced by
tableting the compound in free-flowing foon, such =4, for
vxampl, a powder or granules, if appropriate mined with a
binder, lubrican), inert dilucnl andior a (mumber of) surface-
active/dinpersing agent{s) in a suible machine, Shaped
1ablei can he produced by shaping the pulvuruleal com-
pound moikkened wilk an inent liquid diluent in a suitable
machine.

[0U31] Pharmaccutical compositions which are sujtable
for peroral (sublingual) administeation include lnzengus
which contain a cnmpound of the fivmmula (T) with a favor-
ing. customarily sucrose and gum arahic or tragacanth, and
pastilles which include (he compound in an incrt hase mch
as peluiin mxl glycemn] or sucrose amd gum anlvic,

[0N132] Suilable viher uctive csmpouncs fisr the combina-
tion preparations include: all antidiabetics, mentioncd in
Rote Lise 2001, Chapier 12, the disclomure of which is
inconuiratal by rcference hercin. Tixy can b cumbined
with the cnmpounds of the jormula | acconding 1o the
invention in particular to achieve a synergistically enbanced
action. The active compuond combination can by adminis-
tered cither by scparabe administration of the aclive com-
pounds; 1o the patient or in the form of combinstiom prepa-
rations comprising a plurality of active compuwunds in a
pharmaceutical preparaticn.

[om3] Antidiahutics include insulin and iosulin deriva-
tives, such an, for example, Lantus® or HIMR 1964, GLP-1
derivatives, such as, for cxample, those disclosed by Novo
Nordink A/ in WO S8AN71, the disclosure of which ix
incarparated by refercnce hercin, and onal hypoglycemic
active compuunds.

[0034] ‘The vral hypuplycemic active conpoumds prefer-
ahly include mullonyl urvas, biguadines, meylitinides, oxa-
diszolidinediones, thiszlidinudiones, glucesidase iohibi-
tors. glucagom antagonisi, GLP-1 agmisia, polassiom
channel openes, kuch ax, for example, thoke disciosed by
Nowny Nomdisk A/S in WO 97/26265 and WO 9903861, the
disclosures of which arc incorpurated by refereno: herein.
insulin senasitizons, inhibitors of liver emaymes involved in
slimulating glucnnengencsix ancl/or glyongennlynis, modi-
lators of plucose uptake, compeunds which modulate lipid

W
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metabolism, mich »8 antibyperlipidemic active compounds
and amilipklemic adive ampounlk, compuunds which
reduce food intake. PPAR and PXR agonisis arxd active
cvompoursls which act on the AlP-depundent polassium
chinnmel of the Hets celbs.

[003S5] In o emhodimont of the imvention, the com-
pounds of the formuls | arc administered in combimation
with an 1IMGCoA reductase: inhibitor sucts as simvastatin,
fluvantalin, pravasiatin, lovastatin, storvestatin, corivastatin,
rosuvastiatin,

[ON38] In ume embuxliment of the imventinn, the com-
pounds of tbe formela 1 are administered in combination
with a chulesi:rol shsorpiion inhibitor, such ax, for ¢xample,
czctimibe, liquenide, pamaqueside.

10037] In one omboddiment of the invention, the com-
poundd of the formula 1 are adminisered in cvmbipation
wilh a PPAR gamma agunist, such a5, fur exampke, moaigli-
urone, piogliteanau, FT1-501, Gl 262570.

[0038] [0 anc embodimen of the invention, the com-
pounds of the formule I are siministered in combination
with o PPAR slpha appmisi, nuch as, for example, GW 9578,
GW 7647,

[0039] Io o embodiment of the inveatawn, Uk com-
pounds of the formuls | arc edminiscred in combination
with a mixed PPAR al a agonist, such ax, for
example, GW 1536, AVE B042, AVE 8134, AVE 047,

[0040] In one embodiment of b ioveation, the com-
pounds of the formmla 1 are sdminisiered in combination
with a fibratc, soch an. for cxample, fenofibrat. clofibrate,
bezallhralc.

[0041] In ooe embodiment of the imveotion, the com-
pounds of the formala | arc sdminisiered in combination
with an MTY inbibitar, such ax, for example, Hay 13-0852,
RMS-201MA8, R-1M0757.

[0042] in o emboadiment of the imvention, the com-
poands of the formmula | are administered in combination
with 2 hile acid shsorption inhibitor, such ==, for example,
1IMR 1453,

[0043] In ooe embodimont of the imvention, the com-
pounds of the formula 1 are sdminikercd in combination
with a CETY inhibitor. such es, for example, Bay 194789.

[0044] In onc embodiment of the invemiom, the com-
pounds of tbe formula T arc administercd in comhination
with a polymeric bile acid atkorber. such as, for cxample,
chulestyrnamine, colesolvam.

[004S] o oo cohodiment of the imvegtion, the com-
pounds of the formula I arc adminisicred o combination
with an LI receptor inducer, such as, for exampl.
HMRI1171, UMRI5RE.

[0046] In one embudiment of the invention, the com-
pounds of the formula | are¢ administered in combination
with an ACAT inhibitar, such a5, far example, avasimibe.

[0047] In onc =mhodiment of the invenmivo. the vom-
pounds of the formula | are administiered in combinattm
with an antioxidant, mich as, for cxample, OPC-14117.

[0048] In onc cmbodiment of the invention, the com-
pounds of the formula | aro administered in combination
with a lipnpmicin lipase inhibinr, such as, for cxampke,
NQ)-1886.
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[0049] In o cmbodiment of the inveation, the com-
pomnds of the formala T are adeninisiered in combrination
with wn AL citraic lysse inhibitor, such ss, for example,
SR-204990.

[0nsU] In one cmbodiment of the investion, the com-
pows oF e fommis 1 are wiminikiered in combination
with a squaleoc synthelase inhibitor, such as, for cxample,
IIMS-1ER494,

[0051] in one ombodiment of the iovention, the com-
pounds of the formnla I are acdministered in combination
with a lipopretein(e) antagonist, such as, for cxample.
C1-127 or nicotinic acid.

[0N32] In one cmbaxiiment of the invention, the com-
pounds of the formula | arc administered in combination
with & lipanc inhibitor, such as, for example. Orlistal.

[0033] In vue vimbodimenl uf the invention, lx cum-
pounds of tho formmulo | are adminisiercd in combination
wilh insulin,

[0NS4] In one cmbodiment, the compounds of the farmuls
{ are wlmininered io cumbination with a sulfonyl urea, such
un, for example, tolbulamide, glibonclamide, plipivics: or
gliclazide.

[00SS] [n nne emhodiment, the compounds of the farmula
| are sidmiuisierel in combination with 2 higuanicle, scch as,
lor cxample. metformin.

[0086] In another embodiment. the compounds of the
formuls I are adminisiered in combination with & mogli-
tinkle, such ax, for example, repagliniche

[0057] In ooc emhadiment, the compounds of the formula
1 arc adminisiered in combination with a thiszolidinedione,
such a<, for cxample, Imglitaznne, ciglitazons, pioglitazone,
rosiglitaznne, or the componnds disclrud by Dr. Reddy's
Rescarch Foundation in WO 9741097, the disclosure of
which is incorpurated by reference horein, in panicular
S (3. A-hibydro-3-mut hyl-4-0xi-2-quinazlinyl-
methoxy Jphenyl]methyi}-2.4-thizmlidinedione.

[0058] n une embodiment, the compounds of the formula
1 are administored in combination with an o-glucosidese
inhihitor, such ax, for example, miglitol ar scarbose,

[0059] In uoe embodiment, the compounds of the formula
[ arc alministered in cumbination with an active compaund
which acts on ihe ATP-ciependont polassium channel of bota
<olls, such as, for examphk:, wolbulamide, glihenclamide,
glipizide, pliazide or repaglinide.

[0068] In vne embodiment, ihe compounds of the formula
1 are aiministered in combination with mure than one of the
abovementioned compounds, for cxample in combination
with a sulfonyl urea and metformin, a sulfony] urca and
acarbose, repaglinide and mutformin, insulin and a sulfonyl
urca, inalin ankt meafiwmin, insilin and troglilavon, insulin
and lowvastalin, cic.

[0061] In a further embodiment. the compounds of the
formula | are adminisicred in combination with CART
apgonisis, NPY agonists, MC4 agonisix, orcxin agonisi, H3
agoninis. TNF agonists, CRF agonists, CRF HP antagonists,
urocartin agonisls, f3-agonisia, MSI L (melanovyto-siimulal-
ing hormone) sponisis, CCK agning, xazoionin reuptake
inhibitom, mixed scrobonin and noradrenerpic compounds,
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SUT sgouists, bomhesin agonism, galanin antagonists,
gruowth hormuone, growth hormone-releusing compouncs,
"TRH agnnists, decoupling proicin 2- or 3 modulators. keptin
aguaistx, DA agonists (hromoeriptin, doprexin), lipase/amy-
laxg inliihitors, PPAR nvxhulators, RXR mudalaiss or TR
agomisls.

[0062] In one cmbodiment of the inventiom, ibe further
aclive compound is leptin.

[0063] Inonc cmbodiment, the further active compound is
dexamphetamine or amphetamine.

[0064] in onc embodimenl, the lurther wtive compound in
fenfluramine or dexfenfluramine.

[0D&5] In anoiher cmbodiment. the further active com-
pound Is sibutramine.

[0066] 1nooe embodimunt, the furiber sctive compoond is
Orliwal.

[0067] Inonc cmbhodiment, the further active compound is
maxinckid or phentermine.

[0068] In anc embodimem, the compaands of the farmula
I arc wminisered in combipation with fiber, prefershly
innoluble fiber, such es, for cxampls, Caromax®. The com-
hination with Caromax® can he given in e prepamtion or
by scpanic admininmtion of compounds of the formula |
and Caromax®. Here, Caromax® can also be administensl
in the kwm of fowd, such as, for cxample, in bakery goods
or mucsli hars. Compercd to the individual active com-
pounds, the combinaticn of compounds of the formula | with
Caromax® in, in addilion u an enhanced action, iv particalar
with respoct 1 the lowering of LDI. chokeserol, also char-
actcrized by its improved tolerability.

|o069] It gues without saying that oach suilable combina-
tion of the compounds acvording 1o the invention with one
ur mure of e compouds mentiomd abuve and vptionally
ono or more further pharmaconlogically active subslancus is
included in the roope of the proscnt invention.

[0070) The iovention furihurmore provides both stereoi-
sumer mixtures of the formula [ and the pure sicreoisomens
of the foronla 1, end dissdercomer mixtores of the formule
1 aad the pure disstereomers. "It mixtures anc scparated by
chromatographic means.

{00711 Prufurency is given o boih mcemic and ¢nantio-
merically pure compuunds of the formula 1 of the: follawing
slructune:
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EXAMPLE XIX
[onse}

{142-(2-{2(4-{ 1-(4-Fluorophenyl)-3{ 3-{4-Nuo-
rophenyl)-3-hydroxypropyl}-4-oxoastidin-2-
yl) benzylcarbameyl)methoxy]
cthoxy jacetylaminn)phenyl]-3-hydroxy-3-phenyl-2-
pyridin-2-ylpropyt} pyridin-2-vlammonium
triflunroaceinie 36

[(nnss]

[6108] C,,I1,,N,0, (556.62) MS (EST) 557 (M+iD)
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1. in ahown coanected 10 (C,-Cyg)-alkyleoe an follows:

Rx, Ry, R indeperxiently of onc another are H, F, (1, He,
I. CF,, NO, CN, COOIl, CO0—(C,-C.)alkyl,
CONI,, CONH—{C,-C )ulkyl, CON—{(C,-CJ)-
atkylL, (C-Coalkyl, (Co-Co-alkenyl, (Ca-Co)alky-
nyl or 0—{C,-C,)-alkyl, whore onc, more or all hydro-
genn in the alkyl radicals may be replaced by fluorine;
ur

80—NH., SO,NH—C,-Coralkyl, SO N—(C,-
CaralkyTl, $—(C,-Colalkyl, S—(CH,),-pheayl,
S0—(C,Cralkyl, SO—(CH.),-phenyl, SO —
{C,Cg)alkyl or §0.—{CH,),-phenyl, wbere n=0-6
and the phenyl radical may be substituted up to two
times by F, Cl, Br, Oll, CF,, NO,, CN, OCF,,
0—(C,-Coalkyl, (C,-C,)-alkyl or NIL: or

NIl,, NIH{C,-Coralkyl, N—({(C,-CJ-alkyl)..
NH—(C,-C,)-acyl, phenyl ar O—(CH,), -phenyl,
where nefl-6, where the phenyl ring may e mome-
to trisuhstituted by I, (1, By, 1, OI1, CIY, NOo, (N,
OCF,, 0O—C,-C)alkyl, (C,-C,)ulkyl, NIL,
NH—(C,-Cg)alkyl, N—{(C,-C )alkyl)s, 50—
Ct,, COOLH, COD—{C,-C,)-alkyl or CONIL;

where one of the radicals R1 or R3 bas the meaning
—(CIL)y ,—NI—{ComO), ,—(C-C Jalkyleno-
(€]}, ,—NH—L., where onc or more carbon atoms
ol the alkylene radical may be replaced by oxygon
aloms.

5. A pharmaceutical composition comprising onc or mare
of the compuunds ex claimed in claim 1 and & pharmaccu-
tically accuptable carricr.

6. A pharmaccutical componition comprising on: or more
compounis ax claimed in claim | and at least ono lurther
adive compound.

7. A pharmaccutical componition an claimed in claim 6.
comprising, ss 1 further active compound, one or more
compusreks (hal normalize lipid metabalian.

8. A pharmaccutical componition a8 claimed in claim 6,
which comprims, a8 a further active compound, one or more
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antidiabetics, hypoglycemically active compounds, HMG-
CoA reductase inhibilom, cholestern] absorption inhibitars,
PPAR gammu agonists, PPAR alpha agonisia, PPAR alphse/
gamma agonists, fibrtcs, MTP inhibitom, bile acid ahsorp-
tion inhibitors, CETP inhibitors, polymeric bile avid adsorb-
em, L.DI. receplor inducers, ACAT inhibitors, antioxidants,
Lipopmitein lipase ichibilom, ATP citrate lyase inhibitors,
squalene synthetase inhibitoms, lipoprowin{a) antagonisis,
lipano inhihitors, insulios, sulfonyl uroas, biguaniden, meg-
litinides, thiazalklindiomes, a-ghicosidase inhibitors, active
compounds which act on the ATP-dependent potassium
chagpel of the betla colls, CART aponists, NPY aponiss,
MC#4 agonists, orexin agoaists, H3 agoaims, TNIF agonista,
CRF egonisin, CRE BP antagoniats, urocortin agonists, {3
sponisis, MSH (melanocyt-stimulating hormomne) agonists,
CCK ngimisds, serolomin-reupiake inhibitors, mixed seromn-
min and noradrenergic compounds, 51IT agonisis, bombesin
agonists, palanin aniagonists, growth hormoncs, growth
bormone-relcasing compounds, TR agonists, decoupling
prolein 2- or 3-modulatnrs, leptin agonists, DA agoniis,
lipase/amylase inhibikors, PPAR molulaions, RXR moduls-
tors or TR-{-agonists or amphctamincs.

9. A methexl for the inziment of impaired lipid metabo-
liam, which compriscs administcring to a host in need of the
treatment an effuctive amount of at leas ope compound as
claimud in claim 1.

189. A method as claimed in claim 9, wherein the bhost
suffers from impaired lipid metabolism.

11. A muthund for the treatment of hyperlipidemia, which
cmprisos adminisiering to a host in need of tho treaiment an
fEeetiw amount of at least one compound as claimed in
glaim 1.

12. A method ax claimed in claim 11, wherein the host
suffern [rom hyperlipidemin.

13. A methad for contrulling the serum cholesterol con-
coniralion in a bost, which comprises administering, 1o the
hoat in nced of the control of serum chokeslerol concentra-
tion an effective amount of at kcast onc compound as claimead
in claim 1.

14. A mxthod for the treatment of an aricrioaclerotic
manifestation, which compriscs adminisiering to & bued in
need of the treaiment an effeclive umount of al lead one
compound as claimed in claim 1.

15. A method as claimed in claim 14, wherein the bost
suffers from an aneriosclomiic manifesiation.

16. A metbod for the treatment of insulin resistapee,
which comprises administering t0 a hos! in need of the
treatment an effective amuunt of at least one compuund ax
claimed in claim 1.

17. A method as claimed in claim 16, wherein the bost
suffers from insulin resistance.

/6%
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51 ABSTRACTY

Hydroxy-substituted arctidinone hypocholesterolemic
ageats of the farmula

T
ml—:.—(cy-':.—th,—z, AP

X w nr(
X
N

or a pharmaceugically acceptable sali thereof. whereln:
Ar' and Ar®* are aryl or R*-substitused aryl;
Ar s aryl or R®-sobstituted aryl;

X Y and 2 we —CHy— —CH{lower alkyl)— or
—Cdflower alkyl)—:

R md R sr —OR®. —O(COR®. —OXCOYOR® or
—O(CO)NRR™;

R’ and R? we H or lower alkyl;

qisOor 1:rl Oor 1: m o and p are 0-4: provided that =t
leastoncof qandrls l.and the sumof mun.p. qandr s
1-6; and provided that whea p is O apd r iz 1, the sum of m,
q and n Is 1-§;

R* iz sciccted from lower alkyl. R®. —CF,, —cn—m‘,
mmn’nmm—m‘—qm
A —acn.)._,pa —ozcom

‘co)m‘n' —m'so.n' —caon‘.
—O{CH,),. ..-cooa‘ -O(CH.)...J-'ONI
—(lower alkylese)COOR® and ~~CTT=CT1—COOR

R% R” and R" wre H. lowes aikyl. aryl or aryi-substituted Ic
R® Is lower alkyl mxyl or aryl-substinsed lower alkyl:
mre disciosed, as wall as & method of lowaing serum

(b5
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Step 1:

Follow the prucedurc of Baample 3. usisg 1-(4-
fluorophenyi-4-(4-1-butyldimethylsilyloxyphenyl)-2-
azetidinone to obtmin l-{4-fluorophenyl-3-(3-phenyl-1-

hydroaypropyl) 4-(4-1-butyldimethylsilyl-oxypbenyl)-2- 20 Represeatative formulations comprising
azetidinone. synthes

Step 2:

Trest a solution of the cis-azetidinone of Siep 1 (025 p)
In CHICN (21 mi) with 48% aqueous HF (2.5 ml). After 18
h, dihute the reaction mixture with cold H,O and extract with
B,0. Wath (2x H,O. diwte NaHCO, sad brive), dry
(MgSO,) and cooccntrate the B0 layer.
residue from BOAchexage (1:2) 1o obtain the tithe com-
pound as caloriess peedles (123 mg. yoSd%). mp 168°-171°
C. Elemental asalysis calc for C,,H0,PN: C 73.64: R
5.66; N 3.58. fousd C 73.32: H 5.65: N 1.63.

fermmiations
of this Invention. In each the term “active compound”™
desigmates a compound of formula I

EXAMPLE A
ki

No. Dngmdamt mp'wbiet mpfuhist
1 Active Conguend 100 0
2 Lackose URP m 113
3 Corn Segh, Poxd Qode, s 10% 0 L.

s in Peaified Wiawr
4  Com Seseh, Food Orde L [ -]
3  Mingoesiom Siasrein 3 7
Toml 300 xu
Method of Mamsfacture

Mix Itera Nes. 1 and 2 In suitsble mizer for 10-15 &

minutey, Gramninte the mixtae with Rem No. 3. M the
damp granuies fhyough » coarse screen (c.g.. %', 063 cm) Iif
socessry. Dry the clump gramules. Screea the drded gramiles
I necessary sud mix with Rem No. 4 ad mix for 10-15

mimutes. Add em No. 5 and mix for 1-3 misotea. Compress ¢s  Ar' and Ar* are Independent

the mixture w sppropriste size and weight on a suitable
tabict machine.

2 l.aut |}

Method of Manufacture

Mix Rera Nos. 1. 2 and 3 in a guiteble biender for 10-15
minutes. Add em No. 4 ssd mix for 1-3 mines. Plll the
mixture suitahle two-piece hard gelatin capmiles on & mlt-
sble encapsulating machine.

a cholesteral hio-

i¢ inhibitor sre well known In the art. B {s contem-
plated that where the two active ingredients are administered
as a single congposition. the dosage forms diaclosad shove
for substituted azetidincss compounds may readily be modi-
fied naing the imowledge of one skilled in the art.

Using the fedt procedures described shove, the followiag
in vivo dets ware obtained for the exempilfied compounds.
Duta is reported az pereent change (Le.. percest reduction in
chalesternl esters) versus coatrol. therefare. ncgetive oum-

B 3 bers indicate & posltive Lipid-lowering effect

—Slhslmtin —REsixion
Serum Cholew. Do Serum Cholew. Dese |,
Enf Chobe Emn mphy Exd Cok hun ogiy
1A = [ 8 & -118 9 3
1B -8 -® s 4 ® 0 7
1Ic " 0 0 442 ] -48 3
H 0 0 0 w -9 -93 3
3A =31 - L 3 ] -&4 w
L -&0 -9 3 A -5 - 1
m -17 -4 n sl -4 ] 1
n 0 0 L] [ ] -40 -9 3
w -0 =N 10 [ o ) -u )
0 -6 -=m w 0 -4 - B
™ 41 -8 10 A ) - 3
n 0 -n W O -% -85 E
a 0 [ 3 & -4 -7 1
x ] ] 10 [ 1) -2 -8 1
L -13 =21 10 ] - -5 3
M [ - n 3 ~43 -4 1
4A [ -34 3 10 -5 -n 3
[ - -» B
Wo clabm:
1. A cammpound represented by the fomula

ora sccepusble bt thereof. whereln:

ly relected from the group
conxisting of aryl and R*-sabatinred aryl:

AP i3 aryl or R%-substinned aryl;
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X.Y and 7 are independestly selected from the group
consisting of —CH,—, -—CH{lower alkyl)- and
—C(dilower alkyl)-:

R and R* are independently sclected from the gmup
consisting of —OR®, —O(COIR®, —O(COYOR® and
~—({CO)NRR™:

R' and R* are independeatly sclected from the group
coasisting of hydrogen, lower alkyl and aryi;

qisOor l:ris Qor 1; m. o and p are independently 0. 1.
2.3 or 4; provided that at lcast one of q and r is 1, and
thesumof m.n.p.qand ris2.3.4. 5 or 6; and provided
that when pisOandris 1, lhcsumofm.qandnlsl
2 34008

* is 1-5 substitueats independently selected from con-
stsung of lower alkyl, —OR®, —O(CO)R®, —O(CO)
OR®. —O(CH,), sOR®, —O(COINR*R’. —NR°R’,
—NRYCOWR’. NR‘(CO)OR’ —NRYCONR'R®.
—NR5S0,R%. —COOR‘ —CONRSR’. -COR®,
-SO,NR*R". $(0),_R®. —O(CH,), ,,—COORS,
—O(CH,),. wCONR"k’ {lower alkylene)COOR®,
—CH==CH—COOR®, —CF,, —CN. —NO, and
ha.logen‘

3 is 1-5 substitucnts independently sclected from the
group consisting of —OR®, —O(CO)R" —O(C0)
OR®. —O{CH,), ,OR®, —O{CO)NRR’. —NR"R’,

NR‘(CO)R’ —NRYCO)OR®. NR'(CO)NR’R‘
—NR%SO —coonf' —CONR®R’. —COR®,
—S0,NR 5(0) %R —O(CH,),_,c—COOR®.
—O(CH,),. ,,,OONR -(lower alkyleneYCOOR® and
—CH=CH—COORS

R® R” and R? are independcnﬂy selecied from the group

consisting of hydrogea. lower alkyl. aryl and aryl-
substituted lower alkyl; and

R® is Jower alkyl. aryl or aryl-substiutcd Jower alkyl.

2. Aoompoundofchhnlwhuunm‘ispbenylor
R*-substinuted phenyl, Ar® is phemy! or R*-substitated phe-
nyf and Ar® is R -substituted pheayl,

3 Aconq)omdofdAimeherehA:‘ is R*-substituted
phenyl wherein R* is halogen; Ar? is R*-substimited phenyl
wherein R* is halogen or —OR?®, wherein R® is lower alkyl
or hydrogen; and Ar® R’-substituted pheayl. wherein R® is
«OR®, wherein R6 is lower alkyl or hydrogen.

4. A compound of claim 1 wherein X, Y, and Z are each
—CH,—; R! and R? arc cach hydrogen: R and R? are each
—OR®, wherein R® is hydrogen; and the sum of m. 0. p. ¢
andris 2.3 or 4.

5. A compound of claim 1 wherein m, a and r are cach
zero. qis l and pis 2.

6. A compound of claim 1 wherein p. q and n are each
2ero.ris 1 andmis 2 or 3.

7. A compound selected from the group consisting of

rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4-

methoxyphenyl)-1-phenyl-2-azetidinone;

rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(5)-(4-

methoxyphenyl)-t-phenyl-2-azctidinone:

HS)-(E(S)-hydroxy-3-phenylpropyl)-4(5)-(4-

methoxypheayl)- i-phenyl-2-azetidinone:
3({S)-(1(R)-hydroxy-3-phenylpropyl)-4(S)-(4-
methoxyphienyl)- 1-phenyl-2-azetidinone:

5

10

15

s
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3{R)-(1(R)-hydroxy-3-phenylpropyl)-4(5)-(4-
methoxyphenyl)-1-phenyl-2-azetidinonc;
rel-3(R)-[(S)-hydroxy-(2-naphihaleayl)methyl |-4(35)-(4-
methoxyphenyl)-1-phenyl)-1 -phenyl-2-azetidinone:
rel-3(R)-[{R)-hydroxy-(2-naphthalcnylymethyl |-4(S)<(4-
methoxyphenyl)-1-phenyl-2-azetidinone;
I(R)-(3{R)-hydroxy-3-phenylpropyl)- 1 4(S)-bis-{4-
methoxyphenyl)-2-azetidinone;
3(R)-(3(5)-hydroxy-3-phenylpropyl)-1.4(S)-bis-(4-
methoxyphenyl)-2-azetidinone;
4(S)-(4-hydroxyphenyl)-3(R)-{3(R)-hydroxy-3-
pheaylpropyl-1-{4-methoxyphenyl)-2-azetidinone;
4(8)-(4-hydroxyphenyl)-3(R}-(3(5)-hydroxy-3-
phenylpropyi-1-(4-methoxyphenyl)-2-szetidinonc:
rel I(R)-{3(RS)-hydroxy-3-[4-(mcthoxymethoxy)-
phenyl|-1.4(S)-bis-(4-methoxyphenyl)-2-azetidinone;
1-(4-fivorophenyl)-3(R)-[3(8)-(4-fluorophenyl)-3-
hydroxypropyl)|-4(8)-(*-hydroxyphenyl)-2-
azetidinonc;
1-(4-fluoropheryl)-3(R)-[ 3(R )-(4-Auorophenyl)-3-
hydroxypropyl)|-4(S)-(4-hydroxyphenyl)-2-
azetidinone;
4(8)-i4-(acetyloxy)phenyl]-3(R)-(3(R)-hydroxy-3-
phenylpropyl)- 1-(4-methoxyphenyl)-2-azetidinone;
4(S)-14-(acetyloxy)phenyl]-3(R)-(3(S)-hydroxy-3-
phenyipropyl)- 1(4-methoxyphenyl }- 2-azetidinone:
1-(*-Buorophenyl)-3(R)-|3(S)-(4-fluorophenyl)-3-
hydroxypropyl)}-4(S)-[4-(phenylmethoxy)phenyl]-2-
azetidinone;
3(R)-13(R)-acetyloxy)-3-phenylpropyl]- 1.4(S)-bis-(4-
methoxyphenyl)-2-azetidinone:
3(R)-(3(S)-acetyloxy)-3-phenylpropyl]- 1 .4(5)-bis-(4-
methoxyphenayl)-2-azetidinone:
3(R)-[3(R)-(acetyloxy)-3-(4-fAuorophenyl)propyl|-4(5)-
[4-(acetyloxy)phenyl]-1-(4-flucrophecayl)-2-
azetidimone:;

3(R)-[3(8)~{ acetyloxy)-3-(4-Buorophenyl )propyt|-4(S)-
[4-(acetyloxy)phenyl]-1-(4-fluorcphenyl)-2-
azetidinone;

3(R)-{3(R}-(acetyloxy)-3-(4-chlorophenyl)propyl]-4({5)-
[4-(acetyloxy)phenyl]-1-(4-chlorophenyl)-2-
azetidinone:

3(R)-[3(S)-(acetyloxy}-3-(4-chlorophenyl)propyl |-4(5)-
[4-{acetyloxy)phenyl]-I1-(4-chlorophenyl)-2-
azetidinone; and

rel 1-(4-fluorophenyl)-4(5)-(4-hydroxyphenyl)-3(1R)«(1

{R)-hydroxy-3-phenylpropyl)-2-azetidinone.

8. A pharmaceutical composition for the weatment pre-
vention of athersclerosis. or for the reduction of plasma
cholesterol levels. comprising an effective amount of a
compound of claim 1 in a pharmacewtically acceptable
carrier.

9. A method of treating or peeventing atherosclerosis or
reducing plasma cholesterol levels comgrrising administer-
ing to & mammal in need of such treatment an effective
amount of a compound of claim t.
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Seﬂr

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: EXPEDIENTE 06-060-216

TITULO SOLICITADO: “DERIVADOS DE DIFENILAZETIDINONA QUE
POSEEN ACTIVIDAD INHIBIDORA DE LA
ABSORCION DE COLESTEROL".

PUBLICACION: Gaceta 573 de 28 de febrero de 2007, nimero de
publicacién 1129

SOLICITANTE: ASTRAZENECA AB.

PRIORIDAD: GB 0329778.5 del 23 diciembre de 2003.
APODERADO: JUAN PABLO CADENA SARMIENTO.
TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece
al pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional ntimero
44655 del Consejo Superior de la Judicatura, obrando en calidad de apoderado
de la sociedad LABORATORIO FRANCO-COLOMBIANO LAFRANCOL S.A.,
en desarrollo de lo dispuesto por los articulos 42 y siguientes de la Decision 486
de 2000 de la Comunidad Andina de Naciones, me permito solicitarle, muy
respetuosamente, dar curso a la siguients:

I PETICION

Negar el beneficio patentario a la solicitud contenida en el expediente 08-080-
216, por no cumplir con los requisitos de patentabilidad a que se refieren los
articulos 14, 16, 18 y 20 de la Decisién 486 de ia Comunidad Andina de
Naciones, con base en los fundamentos de hecho y de deracho que me permito
exponer a continuacion.

Carrera 17 No. 88-23 Of. 205 Tels.: +57 1 655 7795, +57 1 621 2631, Fax: +57 1 621 2542

info@reyes-abogados.com - www.reyes-abogados.com - Bogotd, Colombia.
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. LEGITIMO INTERES

Asiste a LAFRANCOL S.A., en su calidad de industria farmacéutica nacional,
legitimo interés para presentar esta oposicion, pues la eventual concesion de ia
solicitud restringiria injustificadamente el emplec de ciertas sustancias y
composiciones farmacéuticas carentes de nivel inventivo, en detrimento de sus
legitimos intereses comerciales y de la libre competencia.

. FUNDAMENTOS DE LA OPOSICION

3.1. Los compuestos que reivindica la solicitud colombiana 06-060-216 que
resultan ser derivados de ezetimibe, Utiles como inhibidores de la absorcién de
colesterol en el tratamiento de hiperlipidemia, arteriosclerosis, alzheimer,
tumores asociados con colesterol, sus formulaciones farmacéuticas, sus
combinaciones con agonistas PPAR alfa y/o gamma o inhibidores de HMG Co-
A reductasa y su proceso de obtencién, resultan carentes de novedad y nivel
inventivo como se argumenta a continuacion:

» Los compuestos de la férmula (XV) y (1) asi como los procesos de obtencion
que se reivindican en la solicitud colombiana en trdmite resultan ser simples
derivados de ezetimibe (entre otros) y su enantibmero obtenidos por
reacciones de sintesis muy comunes, veamos:

Proceso 1:
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En la solicitud colombiana en tramite, el hidroxilo del grupo hidroxifenil que
sustituye al nucleo de azetidinona en posicion 4 reacciona con el
compuesto de férmula (lll) (donde L es un grupo desplazable o saliente),
donde al parecer por sustitucién nucleofilica (SN2) permite obtener el
compuesto de férmula (1) (éter alquil sustituido arilico).

ReO—H B lR—Oel RK], R—O—RT

En sintesis orgénica, la manera més simple de preparar un éter es hacer
reaccionar un alcoxido con un haluro o sulfonato de aquilo en una
secuencia tipica SN2.

Proceso 2:

$e)
=
<
7y

N s
Z

“ L
2N g

En la solicitud colombiana en trémite, se hace reaccionar el Acido
carboxilico de férmula (IV) o su respetivo derivado éster con una amina de
formula (V) para obtener el compuesto de fdrmula (1) (amida).

Q O

R{—0H + RNE, —2 . g ¥ i+ HO

En sintesis orgdnica una amida puede ser preparada comunmente
haciendo reaccionar un &cido carboxilico o su respectivo éster con una
amina.
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Los compuestos obtenidos en estos procesos podrian describirse como
profarmacos de ezetimibe (u otro compuesto -dependiendo de Ilos
sustituyentes-) hidrolizables en el enlace formado por el grupo hidroxilo del
sustituyente hidroxifenil de la posicién 4 del nicleo de azetidinona de dichos
compuestos.

Los profarmacos, como toda persona versada en la materia sabe, son
derivados terapéuticamente inactivos de un principio activo que mediante
bioconversion, o sea, transformacién quimica o enzimdtica en un medio
biolégico regeneran la sustancia activa; siendo el uso de los profarmacos una
forma de solucibn a eventualidades de una molécula activa tales como
problemas de estabilidad y biofarmacéuticos entre otros, reconocidos y
definidos por Albert' desde 1958 no puede entonces atribuirsele novedad y
mucho menos nivel inventivo, a un proceso de obtencidén de profarmacos de
ezetimibe (u ofro compuesto —dependiendo de los sustituyentes-) a través de
reacciones sencillas de esterificacion y formacién de amidas.

> La patente americana US 5,846,966 publicada el 8 de diciembre de 1998 y
titulada “COMBINATIONS OF HYDROXY-SUBSTITUTED AZETIDINONE
COMPOUNDS AND HMG-CoA REDUCTASE INHIBITORS", revela agentes
hipocolesterolémicos azetidinona hidroxi-sustituidos (similares a los de la
solicitud colombiana en trémite), asi como un método de disminucién del
colesterol en suero por administracién de dichos compuestos, solos o en
combinacién con un inhibidor de la biosintesis de colesterol, composiciones
farmacéuticas que los contienen y un proceso para obtenerios.

Como se puede observar en su abstract, la patente americana US
5,846,966, revela que el compuesto tipo azetidinona puede estar en
combinacién con_un inhibidor de la biosintesis de colesterol o como
menciona en las reivindicaciones 1 y 10, que puede estar en combinacién
con un_inhibidor de la HMG-CoA reductasa como pravastatina,
atorvastatina, lovastatina, entre otros, en un vehiculo farmacéuticamente
aceptable y, que segun la reivindicacién 6 y 10 son itiles en el tratamiento o
prevencién de |a aterosclerosis o la reduccién de los niveles de colesterol
en plasma.

Al comparar lo descrito en el parrafo anterior con lo revelado en la solicitud
colombiana en trdmite es necesario concluir que, en ambos casos, el

' ALBERT A. Chemical aspects of sclective toxicity. Nature 182, 421 (1958).
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compuesto de tipo azetidinona puede estar en combinacion de un inhibidor
de la biosintesis del colesterol como lo son los inhibidores de HMG-CoA
reductasa, y que en ambos casos se revela la utilidad en el tratamiento de
arteriosclerosis e hiperlipidemia, lo que claramente demuestra al menos la
falta de nivel inventivo de las reivindicaciones 12, 13 y 20 de la solicitud
colombiana en tramite.

Por su parte, la patente americana US 5,744,467 publicada el 28 de abril de
1998 y titulada “SULFUR-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS", revela agentes
hipocolesterolémicos derivados de azetidinona (similares a los de la solicitud
colombiana en tramite) o sus sales farmacéuticamente aceptables, asi como
composiciones que los contienen y un método de disminucién del colesterol
en suero por administracién de dichos compuestos, solos o en combinacién

con un inhibidor de la biosintesis de colesterol.

Se observa entonces, que la patente americana US 5,744,467 revela que el
compuesto tipo azetidinona puede estar en combinacién con un inhibidor de
la biosintesis de colesterol o como menciona en las reivindicaciones 2 y 3,
que puede estar en combinacién con un inhibidor de la HMG-CoA reductasa
Yy, que segun la reivindicacidn 1 y 4 son Utiles en el tratamiento o prevencion
de la aterosclerosis o la reduccion de los niveles de colesterol en plasma.

Si tenemos en cuenta lo descrito en el parrafo anterior con o revelado en la
solicitud colombiana en trémite podemos ver que en ambos documentos el
compuesto de tipo azetidinona puede estar en combinacion de un inhibidor
de la biosintesis del colesterol como lo son los inhibidores de HMG-CoA
reductasa y que asi mismo se revela la utilidad en el tratamiento de
arteriosclerosis e hiperlipidemia, permite demostrar nuevamente la ausencia
por lo menos de nivel inventivo de las reivindicaciones 12, 13 y 20 de la
solicitud colombiana en tramite.

> La patente americana US 2002/0128253 publicada el 12 de septiembre de

2002 y titulada "DIPHENYLAZETIDINONE DERIVATIVES, PROCESS FOR
THEIR PREPARATION, MEDICAMENTS COMPRISING THESE
COMPOUNDS AND THEIR USE" revela compuestos de la formula:
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(57 ABSTRACT
Compounds of the formola I,

in which R1, R2, R3, R4, B3, umd RO have the meanings
given in the description. and their physiologically scceptable
salts. The compowls are svitable for vse, for example, as
hypolipidemics.

En donde R1 a R6 pueden ser, entre ofros:

[(0008] 1L F, C1, Br. 1, C¥iy, NO,, CN, COOH.
O -Cealkyl, . BN _qmnﬂ,. L)
“mm“cm[gﬂ -L'.. kYY) S (CLC ealkyl, (Ce
= oﬁﬁ“ﬂﬂ"‘ (© “-li,‘,)-ai B O OuefCyoCo)

alkyl, where one, more or alt hydrogens in the

alkyl radicals may be seplaced by flunrine; or

[0016] NH,. NHCLL )-ﬂkvl. o NG N

rialloylhis NI Kvagyl; phenyl iaf Qe Gl -
phenyl, where ne-0, where the phenyl ring may
be mona- to tnsubstitiied by I, (1, Hr, 1, OH, ¥,
N1, CN, OCF, O—(C,-Cy-alkyl, (CpnCo)-
alkyt. NI, NII(L.w a,s}-ﬂlm, ?ﬁ({(:,-t 5 ~a kY.
SO,—CH,, ~COOH,  COOC,Coalkyl or
t‘UNH_.,

los cuales,
cuando se realizan las respectivas sustituciones en la posicion encerrada en
verde con los respectivos grupos resaltados en verde, resultan ser estructuras
muy similares a las de la solicitud colombiana en trémite (derivados de
ezetimibe —entre otros-) y que ademas tienen en comun la funcionalidad u
objetivo que se busca con dichas sustituciones:

(...)

treutment of disease stetes sssociated with hyperlipidaemic conditions. The compounds of the
present invention are not diacloscd in amy of the chove applications and we have sucprisingly

found that the compotads of the present invention possess boneficial efficacious, mewbolic

and toxicological profiles that make them particularly suitable for in vivo administration to

wafyn blooded animal, such ns man. In particular certain compoundy of the gresent invention

have a Jow degree of absorption compared to compounds of the pefor art whilst retaining their
ability to inhibit cholesterol absorption. (...)
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(WO 05/081451 equivalente intemacional de la solicitud colombiana en trdmife)

{0004] It was an object of the invention to provide further
compounds having a therapentically wtilizable hypolipi-
demic action. In particuior. it was an ohject 1o find wyvel
compounds which, compared 10 ihe compounds described in
the prior an, are absurbed 10 a very Jow extent. Very low
ahsorplion i {0 be understand as mcaning an intesfinal
absorption of less thaa HYSE, preferably Jess than or equsl 1
5%. In particular, absorption of the vovel compounds shoukd
be less than that of czetimibe. [Bannaceutically active
compovrnls which are alworbed 10 3 very Jow extent genes-
ally have congidershly fewer side-eflects,

) Ao

, | <
5. Q A’

[

(Patente americana US 2002/0128253)

Lo anterior permite demostrar que en el estado del arte se encuentran
compuestos derivados de azetidinona sustituidos con sustituyentes
semejantes en caracteristicas quimicas a los de la solicitud colombiana en
trémite y que se adicionan a la misma posicién que estos, con el fin de
mejorar caracteristicas como la absorcion de los mismos; de esta forma se
ve afectado el nivel inventivo de la solicitud colombiana en trémite.

Asi mismo, haciendo un paralelo entre lo reivindicado en la solicitud
colombiana en tramite y la patente americana, podemos evidenciar muchas
cosas en comun, veamos:



SOLICITUD COLOMBIANA EN
TRAMITE

PATENTE AMERICANA
US 2002/0128263

1. Un compuesto de la fdrmula {...) o su sal
farmacéuticamerte  aceptable, soivato,
solvata de la sal o proférmaco.

12. Un mélodo de tratar o prevenir
enfermedades hiperiipidémicas, que
comprende la administracidn de una
cantidad efecliva de un compuesto de
acuerde con cualquiera de las
relvindicaciones 1 a 11 a un mamifero
necesitado de ello.

13. Un método de tratar o prevenir
arteriosclerosis, que comprende la
administracién de una cantidad efectiva de
un compuesto de acuefdo con una
cualquiera de las reivindicaciones 1 a 11 a
un mamffero necesitado de ello.

[0025] The compmgils of the formeln 3 and dheir phure
maceuiically scccplable Aalls, e, prodrogs and deriva-
tives having phvsiodogical function are ideal mdicaments
for tremiing un rupaired ipill metabolism, in parsicular
hyperdipideane. The componxis of the Omula | are alo
suifabli for mudalebing e werum chodesiered cooeentoalion
ind for lrestiag anedosckridic manifesistivas, ‘The won-
pouads off the invealion are sl snilable for the eaiment o
fnsnlis resistance.

12. A merbexd as claimkad in i 11, wherein Gk i
sulfers from hypertipidemia.

18, A mctbed us claimed ja claim 14, whervin the bow
sufers from an anerdosclerotic manifesaton

20. Una combinacion de un compuesto de
acuerdo con férmula () o ({XV) con un
Inhibidor de HMG Co-A.

[0d358]) be one embonfiment of the iventam, the com-
pwailk of e formulx 1 arc adminintcred in combication
with an HMGCaA redeciase inhibitor such as simvastatim,
fsivastalin. pravastatin, kwastalin, storvasestio, corivastatin,
MR,

19. Una combinacién de un compuesto de
acuerdo con formula (i) o (XV) con un
agonista PPAR alfa y/o gamma.

[0N39} 1o o camhodiment of the inventiom, Lhe com-
o ol e foomils T sre sdorinisteral in conbisation
will a mized PPAR alphaigamma agoaist, such 2, for
example, GW 1536, AVEE 8042, AVEE S134, AVLE 0847,

18. Un proceso para preparar un
compuesto de férmula ()) o su sal
farmacéuticamente aceptable, solvato
(...) y posteriormente, si es necesaric o
deseable (...)

iv) separar dos o mas enantibmeros (...)

[0070) Twe inventiop funhormaore prowitizs bot Seroni-
st i chimes of ihe Rermola |ard the pure stensisomiens
of the formuln 1, and diastereomes auxiwres af the frmula
1 and the puse diastercamers. The mixtens sic separaied hy
chramaingraphic means.

En conclusion, la patente americana nos permite demostrar la falta de
nivel inventivo de la salicitud colombiana en trdmite en tanto sefiala:



* Derivados de azetidinona sustituidos en la misma posicion y con
sustituyentes de caracteristicas quimicas semejantes a los de la solicitud
colombiana en trdmite

* Separacion de los posibles anantiémeros

* Derivados con caracteristicas biofarmacéuticas modificadas Utiles en et
tratamiento de trastornos hiperlipidémicos y arteriosclertticos.

La patente americana US 5, 767,115 publicada el16 de Junio de 1998 y
tituada “HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS" revela compuestos
de la formula:

157) ABSTRACY

Hydroxy-substituted azetidinono hypocholesteroiemic
agenis of the formala

P
At X.-Ifl-'),-' 'A".“{‘ifb-zg sy AFF

R " e
.
o \

Al

or a phamaceuticafly acceptabie salt thereof. wherela:
Ar' and Ar® nre aryl or R*-substituted aryl;

o Bl Suaadebusi 0

':E'Jt_t_’a-isfwl urll suhsﬁmtad ai'yl-'*

R* is seiected from lower alkyl. R, -—(.T, =N, «udNQ,
and halogen R is sefected from —OR®. —(X
——qcmoa’ —O(CH,), ,gm‘ -qco)m‘n’

COWR’. —NRYCOYOR®,
- 3:com"n' —NR*SO,R". —COOR",
—CONR'R>, —QOOR®, ~SO,NR _‘!_l__ S(,Ohé'_ -
—O(CH,),. S CHICONROR
—{lower llkvlm)ﬂ)OR‘
R®. R” and R® are M. lower alkyl. syl or aryl-aubstituzed Je

R® is lower alkyl. syl or aryl-substituied Jower alicy);

En donde los sustituyentes resaltados en verde, coinciden en buena parte
con los sustituyentes comrespondientes a la misma posicién en los
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derivados de la solicitud colombiana en trémite; asi mismo, los derivados
de la patente americana poseen la misma utilidad:

SOLICITUD COLOMBIANA EN
TRAMITE

PATENTE AMERICANA

13. Un método de tratar o prevenir
arteriosclerosis, que comprends la
administracién de una cantidad
efectiva de un compuesto de
acuerdo con una cuaiquiera de las
reivindicaciones 1 a 11 a un
mamifero necesitado de ello.

8 Aph compasition for the treaument pro-
vention of athersclerosis, or for the reduction of plasma
chaolegterol levels. comprising aa clfective amounl of a

componad of claim 1 in s pharmacenically acceptable
carriey,

9. A method of treating or preventing atherosciorusis or
reducing plasma cholesirral Jovels comprising administer.
ing 0 5 mammal in need of such reatmeot an effective
anount of a compovod of claim 1.

» Por tltimo, la solicitud colombiana en trédmite en sus reivindicaciones 12,

13, 14 y 15 reivindican un método para tratar o prevenir enfermedades
como las relacionadas a la hiperlipidemia, arteriosclerosis, alzheimer y
tumores, lo cual va en contra de los dispuesto por el literal b del articulo
20 de la decisién 486 de la comunidad andina de naciones en donde
claramente se expone que “No serdn pateniables: los métodos
terapéuticos o quirdrgicos para el tratamiento humano o animal, asi/ como
los métodos de diagnostico aplicados a los seres humanos o a animales.”

Por todo lo anterior reitero que la solicitud de la referencia, en todas sus
reivindicaciones, incumple los requisitos materiales de patentabilidad
establecidos por la Decision 488 de 2000, razon por la cual no puede ser
objeto de privilegio de patente de invencion.

IV. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capltulo |, articulos 14, 16, 18 y 20, el
articulo 30 (Reivindicaciones) y el articulo 42 (Oposiciones) de la Decision

486 de 2000.

w2 3
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V. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Despacho considere
oficiosamente, en particular de las allagadas por el suscrito a los expedientes
mencionados en este escrito, las siguientes:

s La patente americana US 5,846,966 publicada el 8 de diciembre de 1998
y titulada “COMBINATIONS OF HYDROXY-SUBSTITUTED
AZETIDINONE COMPOUNDS AND HMG-CoA REDUCTASE
INHIBITORS?" capitulo reivindicatorio.

o La patente americana US 5,744 467 publicada el 28 de abril de 1988 y
titwlada "SULFUR-SUBSTITUTED AZETIDINONE COMPOUNDS
USEFUL AS HYPOCHOLESTEROLEMIC AGENTS® capitulo
reivindicatorio.

e |a patente americana US 2002/0128253 del 12 de septiembre de 2002 y
titulada “DIPHENYLAZETIDINONE DERIVATIVES, PROCESS FOR
THEIR PREPARATION, MEDICAMENTS COMPRISING THESE
COMPOUNDS AND THEIR USE." Paginas 1, 2, 3,4 12y 17.

s La patente americana US 5, 767,115 del 16 de Junio de 1998 y titulada
“*HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS USEFUL AS
HYPOCHOLESTEROLEMIC AGENTS" pagina 21.

VI. ANEXOS

Para efectos del tramite comespondiente, me permito anexar al presente
escrito los siguientes anexos:

1. Certificado de existencia y representacién legal de Lafrancol S.A.
2. Poder para actuar.
3. Constancia de pago de las tasas de tramitacion de oposicion.

33



4. Copia para correr trasiado al solicitante. / 84
5. Las mencionadas en el acapite de pruebas

VIl. NOTIFICACIONE

El suscrito recibird notificaciones en la secretaria de su Despacho o en mi
oficina localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42
de esta ciudad. Lafrancol S.A., las recibird en sus oficinas localizadas en la
Carrera 1 N® 46-84 de Cali.

C.C. 79'152.473 de Usaquén
T.P.A 44.655del C.S.J.



5,846,966
K 40
EXAMPLE 10 -continued
—Laoegles
s No.  [ngredfem mg/abiet mg/ubilet
4 Magiesiun Steamic NF 4 I
Toal 230 700
19 Mothod of Manufacture
Mix Itcm Nos. 1, 2 and 3 in a suitable blendor for 1015
¥ minutes. Add Item No. 4 and mix for 1-3 minutes. Fill the
mixture inta suitable two-piece hard golatin capsules on a
15 suilable eocapsulating machine,

Sicp I: Folkow fhie procalure of Exmmple 3, using 1-{4-
Nuorophenyl-A-(4-1-butyidimethylsilyloxyphenyl)-2-
arclidinone tn obtain  1-(4-fluomphenyl-3-(3-phenyl-1-
bydroxypropyl) 4-(4-t-hutyldimethylsilyl-oxyphenyl)-2-
aztidinone.

Step 2: 'Ireat a solution of the cis-azetidinono of Step 1
(0.25 p) in CHLON (21 ml) with 48% aqoeons HF (2.5 mi).
Aler 1B h, dilute the reaction mixture with cold H.0) and
extract with [.(). Wash (2x HJ0, dilute NaHCO, and
brinc), dry (Mg$(),)) and concentrate the Lit,O layer. Cryn-
tallize the resiklwe from Ei()Acchexanc (1:2) to oblain the
title compound as coloricss nccdles (123 mg, y~64%), mp
168°~171" C. Elemental analysis calc for C.,H,,0,FN: C
T3.64; 11 5.66; N 358. found C 73.32; H 5.65; N 3.68.

"The Mnllowing formulations exemplify some of the dosage

uf this invention. [n cach the wem “active compound”

designates a compound of formula 1.
LEXAMPLE A
Thhisa
Nu.  Ilagradioat mgfablet.  mgAsbiet
I Adive Compound 1m L ]
1 Lt USP 12 113
A Cora Siarch, Food (imdo, sa 2 1075 N 40
jwnia in Purified Wator
4  Corn Biarch, Food Grade 45 40
5§  Magnosium Sienmic 3 7
“Tdal L) ™
Mcthad of Menufscture

Mix Item Nes. 1 and 2 io suiteble mixer for 10-15
minnkx. late the mixiure with hem No. 3. Mill the damp
gremules through a coare screen (cg., %", 0.63 cm) il
necemsary. Dry the damp granules. Screen the dried granules
if nevossary and mix with [tem No. 4 and mix for 10-15
mimutes. Add Item No. 5 and mix for 1-3 mimuies. Compress
the mixture w apprupriaic sizc ad weight on 2 soitahle
1ablel machine.

EXAMPLE B
—Cnpupben
Mo, Ingredient mpsiahlet mphablc
| Active Compound 100) son
1 I USP 106 128
A Cumn Snsch, Povad Gunds 40 n

48

Representative formuiations comprising a cholesierol bio-
synihusis inhibitor-are well kiown in the arl. It & conlem-
plated that where the two active ingrodicnts anc administered
an n single composition, the dosage forms disclosed above
for substituied azetidinon: compounds may readily be madi-
fied using the knowledpe of one skilled in the ant.

lking tho losl procedures dencribed abave, the following
in vivo data werc obtained for the exemplified compounds.
L)ata is reparted as porcent change {ie., parcent rucuction in
cholesterol esters) versun control, thercfore, ncpative nom-
bers indicate a pusitive lipid-lowering cffcct.

2 Redustion
He # Serom Chelesl Cholest. Ftens Dose mg/kg
1A =23 0 50
1B =15 - 50
n 14 n s0
2 0 1] 5N
A =al -89 50
x =bl) =i 50
D =17 =81 10
L a 0 10
¥ -9 =77 10
AG =16 - 10
ki -41 =he 10
al -] -z 10
N 1] 1] 3
K 0 [} 10
3. =15 =21 10
M ] -2 10
dAa o =54 3
48 =37 -9 g
4« =125 0 a
4N L n T
L o -4v A
¥ -29 - 3
L] n =0l m
aA = =4 1
8A-1 =A% =4 1
[1.] —40 -2 3
[ 0 A 3
il -4 -5 10
A o ~d4 k]
uB -5 45 ]
Lo ~-14 -7 1
m =40 - 1
an =22 =58 3
W ~43 =54 1
10 =26 -7 k]
We claim:

1. A pharmaceutical composition for the treatment or
prevention of athorosclcrin, or for the reduction of plasma
cholesierol lbvels, comprising an coffective amount of a
compound represented by the formula |

[y
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. o | rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(S)-(4-

meibaxyphenyl)- 1-phenyl-2-ametidinone;
Ar'—x.—(t::n,—\'.—(i::n--?, Al 3N)-(L(8)-h ydroxy-:l-pluny_lEmpyl)-d(S)-(-l-

Y M s methoxyphenyl)-1-phenyl-2-aretidinone;
K 3(S)-( I(ll)-I:ydrony-J-plleny_I;_lmpyl)--l(S)-('l-

o \ methoxyphenyl)-1-phenyl-2-azetidinone;
. At ) 3(R)-{1(R)-hydroxy-3-phcnylpropyl)-4(S)-(4-

ora pharmu'l.'.:mcnlly accepiable ralt thereaf, wherein: o methoxyphenyl)- 1-phonyl-2-amtidinnno;

Ar' and AF? a;c ilulkﬁ::dgnlly selcted (rom the group 3(R)-(3(R)-hydroxy-3-phenylprapyl)-1.4(S)-bis-(4-

Ar‘:“i:lsﬁ:;rgwnk:q ':.'l'_l L""h:““‘“’ aryl; methoxyphenyl)-2-azctidinane;

i or B it aryls MR)-(XS)-hydraxy-3-phenyl 1)-1.4(S)-his-(4-

X.Yand 2 m‘:' im!:;mhmliahuh:l I'l't'ltll'llt t:n gmus (m)elgz:\?piz;yl;)'-gmll:d::xm” )1 MSHhin
il g+ T CHlower w20 1> 4(5).(4-bydroxyphenyl)-3R)-(A(R)-hydraxy-3-

Ra nr.I_Il_‘ are Independontly melected from the goup pheuylpropyDs1-{d-metnaypleayl)-2-aat idinune;
consiing of —OR", —O(COR", —O{COYOR? and 4(5)-(4l-hydrlr;_w:l_l;nm-3(:)-:11;_(2-2:'{:!my-3-
—C({COINR"R”; phenylpropy ethoxyphen umtidinone;

R' and R* are independenily selected from the group 2 ol 3(R)-[3(RS)-hydruxy-3{4-(methoxymeathoxy)-
cumsiding of hydiogen, kower alkyl and aryl; pheayl]propyi]-1.4(8)-bis-(4-mecthoxyphenyl)-2-

qixOor Isrinor 1: m. nand p are independently (., |, azetidinone;

2,3 ur 4; provided Lhat at least anc of q and ris 1, and 1-(4-lluorophenyl)-3(R){ 3(8)-{1-Buoraphonyt)-3-
iesunofmo,poyandris 1,2, 3, 4, 5 or G; amxl N\ 3.
provided that when p is Dand ris 1, the sum of m, qand 2 hyd.rlt_uytmpyl)]-4(s)-(4-hydruxyphunyl) 2
nis1,2,3, 40rS; wretilinme;

R is 15 sulstiluents independently selected from the 1-(4-fluorophenyl)-3(R)-[3(R)-(4-Buorophenyl)-3-
proup consisting, of lower alkyl, — ORY, —O(COIR, bydeoxyprapyl)]-4(S)-(4-hydroxyphenyt)-2-
—O(CO)OR®, —o(cui),_,un‘. —O{CO)NR®R’, 0 azetidinone;
=NR"R?, —NRY(COR’, —NRYCOOR®, —NR" ™ 4(8)-[4-(acetyluxy)phenyl]-3(R)-{}R)-hydruxy-3-
(ng‘l'::’n"- QBNNRI;.!:I‘I)";“;'( O—C(i:'m}agc:sﬂm,- phenylpropyl)-1-{4-mothoxyphenyl)-2-azctidinone;
[P B . . -ale o 4(S)-[4-(ucctyloxy)phcnyl }FI(R)-{3(S)-hydroxy-3-
Co0m —XCid SRR, sl e o i
and halogen; ) * ) % 1-(4-Nuoropheayl)-3(R){XS)-(4-Tuorophenyl)-3-

R in 1-5 mibstituenis independently selocted from 1he hyll_:gxypn:pyl)]—d(sr[ll-(phcnylmclhuy)phonyl]-!—
grup ausdding ol —OR®, —(NCOR", —O{CO) azetxiinone, .
OR®, —O(C11L)1 50R%, —O{COIN R°R7, —NR"R’, MR)-[I(R)-acetyloxy)-3-phenylpropyl]-1,4(5)-his-(4-
—NRYCO)R?, —NRYCU)OR®, —NR(CONR'R", methnxy-phonyl)-2-saclidinone;

—Nn‘sozn:. —Conn.:. —CONR™R?, —COR", MR){3(S)-aceryloxy)-I-phenylpropyl]-1,4(S)-bis-(4-
SONR', MOV SO o COOK, ey gyl
Ry e SeICO0RT syt (mvtyiony): 344 uoropheny propy 114}

K*, )7 :ﬂ R® ﬁi"‘"‘l"""‘l"“y ml“;;_;' f"";‘ “:'"5'“"11’ u E:;t(i;:::c:ﬂ:uxﬂ-lihenﬂ]-l-(4-ﬂuomp|‘lcn.‘l )-2-
considing of hydrogen, lower , aryl and aryl-
wbsituted lowor allgh and IRHHSHacetyloxy)-3-{4-fluarophenylipropyl]-4(S)-

_ R"is ower alkyl, aryl or aryl-subsituied lower alkyl; [4-|(_arce|y.l.nxy}-phenyl]-I-(4-ll|mrnplle ayl)-2-

in comibination with en 1IMG CoA reductase inhibitor in a azctiinaonms,

phornaveutically accopiablo carmrier. m XRHR)(acetyloxy)-I{4-chiorophenyT)propyl]-4(S)-
3. A pharmaceutical composition of claim 1 wherein, in [4~(acuiyluxy)pheayl]-11-(4-chlorephenyl)-2-

the caompound of l'u'mlull I, Ar' is phenyl or R*-suhstituted arclidinoncs

phenyl, wherein R™ Is balogen; Ar® is phenyl or ko) loxy)-3-{4-chl 1 1}4¢8)-

“"-Hl.ll'.ﬂllill.'ll!.'.d.- phenyl, wherein R* i halmgen ar —OR®, “?E::Jf;fﬁ’,,:’&ujﬁtl:‘:ﬂ:ﬁ;’;ﬂﬂ ::)‘.3) -

wherein R® is lmvell; ?Ikyl or hydn:gel_l: A’ i R°-subslituted =5 azetidinone; and

ﬂ:ﬁ""' “:‘.;" R;, 7 _?::; "":.’l';“" R; » :,“:; alkyl ol rel 1-{4-tluoropheayl)-4(SHA-hydroxyphonyl)-HR)(1

myen; X, Y, and Z are —CH.—:R'n arc vac| ol

hydn;:n: R arel R® are cach —OR®, wherein R® i hytns- (R)-hydm_l?-l‘-phcny.lpmpyl)-Z-i.n?mdlmm. .

gen; and the sum of m, n, p.q and r 8 2,3 or 4. 5. A compeniition of claim 1 comprising a comhination of
3. A composition of claim 1 wherein the HMG CoA g 1-{4-fluorepheayl)-3(R)-[3(R)-(4-fuorophenyl)-3-

reductase inhibitor is ackected from the group consisting off
lovasialin, pravestatin, fluvastatin, simvastatin and alorvas-
Latin,
4. A compasition of claim 1 wherein the compound of
funmula | is selected from the growp cunsisting of
el MR)—{2(R)-hydraxy-2-phenylethyl)-4(R)-(4-
methoxyphenyl)-1-phunyl-2-azetidinone;

hydroxypropyl) F{S)H4-hydroxyphenyl)-2-awxtidinme and
Iovastatin, pravadatin, fluvastatin, simvastatin or alorvasta-
tin.

6. A mcthod of treating or preventing atherosclerosis or
reducing plasma cholesicrol levels comprisivg adiminbster-
ing to a mammal in peed thercol an effective smount of a
compound repraented by the formula 1

)56
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R ] 1
Arl— x-_(‘:-.h_ ‘.l_(‘::.l'_?f Ar'
R R
RN
o AR

or 3 pharmaceutically scceptable salt thereof, wherein:

Ar' and Ar* are independently selected from the group
vansiding of aryl and R*-substituted aryl;

Art is uryl or R*-substitutzd aryl:

X, Y and Z are indopendently selected fmm the pmup
comsisdling of —CH,—, —CI{lower alkyl}— and
—(dilower alkyl—;

R and R* are independently sclected from the group
consiting of —OR®, —(XCO)R", —O(COYR” amt
—O{CIDNRR?,

H' and R? are independently seleeted from 1the group
consisting of hydmgen, lower alkyl and aryl;

qisOor 3¢ in0nr 1; m, n and p are imlependenily 0, 1,
2. 3 or 4; provicks] that ut loaxt onc of qand r is 1, and
thewmumol m,n, p.qand rix 1,2, 3, 4, 5 or G; and
provided that when p i 0 and r in 1. the sum of m. q and
nis L. MN4or§;

R* &5 1-5 substituenis independuntly sclociud from tho
group considing uf lower alkyl, —OR®, —((CO)R®,
oo Jon" —O{CH.),.{OR*, —O{CO)NR'R’,
—NR"R’,
((‘O)Nll"ll" —NR%(!FR' —(00RY, —UONRR?,
—COR", —SO-NRR’, §(0),,R*, —O(CH.),.;o—
CONR®, —0O(Clly),. ,,("ONI"R —(lower alkylenc)
COOR", —CH=nCH—COOR", —CF,, —CN, —NO_
am! hakogen;

R' & 1-5 sulwstituents lluh.pmh.ully selocted frum the
group comiting of —OR®, —O(COR®, —(XC0)
OR®, —O(CH.), JOR", —(COINRSR', —NR'R?,
—Nl"((‘l))ll’ —NR*(CO)OR®, —NR‘g(‘O)NIl"R'
—NR"SOLR®, —COORS, —CONR'R?, —COR®,

—8O,NRERY, S(0),. -.Il" —IXCIL.), ,.—LI)OR‘
—O(CIL), ,CONR*R’, —(lower alkyleno)COOR®
and —(Tl=C] l—(‘()ﬂll‘

R". R? amd R" are independently selected from ihe group
cunsiting of hydroyen, lower slkyl, aryl and aryl-
subslitnied lower alkyl; and

R® is kower alkyl, aryl or aryl-substituicd lower alkyl; in
combinativn with an effective amount of a cholesterol

biusynilnsis inhibitor selected from the group conaist- =

ing of }IMG CoA reductase inhihitors,

T. A melhid of claim 6 wherein, in the compound of
formolu 1, Ar' is phenyl or R*-ubstilutel phenyl, whenein
R* s llalng.t.n. A s phenyl or R*-mubstitutec] phenyl,
wherein RY is hatogen or —OR", whenein R® in kywer all:yl
o hwdrogen; AP is R'-+substitutcd phenyl, whercin R? is
—UR®, wherein R® is Jower alkyl or hydmogen; X, Y, and Z
are cach —C11:—: R* and R are cach hydrogen: R and R*
are csch —OR?, wherein R® is bydragen; and the sum of m,
mopoy v is 2, 3or 4.

&. A method of claim & wheroin the HMG CoA roductase
inhibiter is sclected from the group consiting of lovasatin,
pravasialin, luvasiatin, simvastatin and slorvestatin.

9. Amethod of claim § wherein the compound of formula
1 & sclected from the group consising of

—NRYCO) R’, —NRY(CO)OR®, —NR® °

L

45

55
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rel 3(R)-(2(R)-bydroxy-2-phenylethyl)-4(R)-(4-
methaxyphenyl)- 1-pheayl-2-azctidinune;

rel M(R)-(2(R)-bydroxy-2-phenylethyl)-4(8)-(4-
methuxyphcayl)- | -phenyl-2-azclidinone;

A(S)-(1{S)-hydroxy-3-phenylipropyl)-4(S)-(4-
methoxyphenyl)- | -phenyl-2-arctidincne;

3(S)-(1(R)-byldruxy-3-phenylprapyl)-4({5)-(4-
methuxyphenyl)- | -phunyl-2-azetidinoos;

3(R)-(1(R)-hydroxy-3-phcnylpropyl)-4(S)-(4-
methoxyphenyl)- 1-phenyl-2-arzclidinone;

3{R)-{3{R)-hydroxy-3-phenylpropyl}-1.4{5)-bia-{4-
mothoxyphenyl)-2-aastidinone;

3(R)-(3(S)-hydroxy-3-phenylpropyl}-1,45)-bis(4-
melhaxyphenyl)-2-azctidinone;

A({8)-(4-hydroxyphenyl)-3{R)-(3{R)-hydroxy-3-
phenylpropyl)-1-{4-mothoxyphenyl)-2-azetidinone;

4(S)-(4-hydroxyphcnyl)-3(R)-(3(S)-hydroxy-3-
phenylpeopyl)-1{4-methnxyphenyl)-2-azetidinone;

rel 3(R){3(RS)-hydroxy-3{4-(methoxymecthoxy)-
pbenyl]propyl]l-1,4{8)-bis-(4-methoxyphenyl)-2-
azolidinoms;

1-{4-fluorophenyl)-3(R){3(S)(4-Auorophenyl)-3-
hydraxypropyl) |-4(S)-(4-bydroxyphenyl)-2-
azetidinone;

1-(4-Muorophenyl)-3( R)-[3(R)-(1-lluoraphenyl)-3-
hydraxypropyl)]-4(S)-(4-hydroxyphenyl)-2-
arcixdinone;

4(8)-[4-(acclyloxy)phenyl}-3(R){3(R)-hydroxy-3-
phenylpropyl)-1{4-methoxyphenyl)-2-azctidinone;

4(S){4-(aceiyloxy)phenyl }FH(R)-(3(5)-hydruxy-3-
phenylropyl)- L -(4-methoxyphenyl)-2-azetidinnne;

1-(4-luorophenyl)-3{R){ X(S)-(4-luoraphenyl)-3-
hydroxypropyl) FASH 4 -(phenylmethoxy)phenyl ]-2-
azetidinon;

3(R)-[3(R)-aceiyloxy)-3-phenylpropyi]-1,4(S)-bis-{4-
methoxy-phenyl)-2-avetidinone;

M R){M(S)-acetyloxy)-3-phenylpropyl}-1.4(5)-bis(4-
methuxy-phenyl)-2-arelitinon:;

(R MR)-(acetyloxy)-3(4-Buarophenyl)pmpyl -4(S)-
[4-(acetyloxy)-phenyl]-1 -(4-Auarophenyl)-2-
aretidinona;

{R){(8)(acetyloxy)-3-(4-Nluorophenyl)propyl |-4(S)-
[4-(acetylaxy)-phenyl]-1-(4-finarophenyl)-2-
avotidintou;

MRHMR)-{ecctyloxy)-3{4-chloruphenyl)propylH4(S)-
[4-(aceciyloxy)phenyl]-1-(4-chiorophenyl)-2-
aretidinone;

MR)3(S)-(acciyloxy)-3-{4-chloropheny Dpropyl - 4(S)-
[4-{acuiyloxy)phunyl]-1-(4-chlorophenyl)-2-
wzetitlinonc; anl

rel 1-{4-Tucmpbenyl}-4(S)-(3-hyimxyphenyl)-MR)-(1
(Il)-hydmy-:!-phcnylpmpyl)-z-nmldlm

18. A method of claim 6 comprisiog adminixiering a

& ¢ombination of !«{4-Mlucrophenyl)-3(R)-[I{R)-(4-

flvorophenyl)-3-hydroxypropyl)}-4(S)-{4-hydroxyphenyl)-
2-zactidinune and ovastatin, pravastatin, Buvesiatin, sinv-
astalin or atarvasiatin

LI I A
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~continued R* is lower alkyl. axyl or ary}-substitated 1ower alkyl; and
R i 1-5 subwtiaests scioctod from the
5 Bebutin conalsting of lower —ORs, e
Sarmn Clolsst. Dom _qmw' _q |.’m.- NR 1.
= = = ’ (mn:'i' —NR*30.R} A gty
16 ] = 4 —CoR', —SONR'R, 5 —O(CH,), \—
18 -n - 1 COOR®, —O(CH,),.,,CONR'R’, y» —CN
1 -7 -8 3 ==NQ, and halogexn; a ¢cholosteral inhibi-

n tor and a pharmacentieally acceptsble carrier,

For mcemic compounds of formala I or sctive diastore- 2. A pharreacenticsl composition of claim 1 wherels ths
Qmers of enantiomers of compounds of formula I, com-  Chalesterol hiosythesis inhibioe is selected from the groap
pounds administered at dosages of 0.1-25 mg/kg show a  Somtisting of HM( CoA reductmse inhibitors
raage of ~21 10 —97% reduction in cholesterol estery, and & 3. A pharmaccatical composition of cisim 2 wherein the
—57 to 0% redoction Ia scron cholestorol. Compounds ™ cholesteral biosystheals Inhibitor ks seiected from the group
preferably show & cange of ~21 W -97% reduction In  Comsisting of lovastatin, pravaststia, Siuvastatie, simvastatia
cholesterol esters at a dosage ramge of 0.1 40 I gy, mare A stxvastastie.
preferably & rangs of ~21 to -97% reduction in cholesterol 4. A method of treating or provesting atharosclorosis o
calers i & dosage moge of 0.1 to | mg/ky. reducing plasma cholesterol levels compxising slmults-

Wo clalm: 2 m«wmw-:mhnu

1. A pharmacewtiral composition for the trestment o testmest an ciffective smount of a cholesierol
prevention of atharosclaroais, or for the reduction of plasma ~ Diotysthesls inhibilor and & componnd represanted by the

chnlestarcd icvels, comprising a compowad repecsented by Structural
the structurel formals

-] ' 1
? ' Ml\x.’oln'\v A
H\x.’l'la"v. ol " -ﬁj’_’(
x " Sl
San or 2 pharmaceutically acceptable st thereof, wherelx
or a pharmaceutically accoptable mbt thereof, wharels: As 15 mryl, R™-substitated aryl or heteroaryl;

Ar' is aryl, R™-sohetituted aryl or heteroaryl; A {3 myl or R*-mbatituted aryl;

Ar* s wyl or R*-substitotod aryl; ss AP s mryl ar R%-substitoied aryl;

Ar is aryl or R -mubstituted aryl; X and Y we indopendeetly sclectsd from the group

X and Y are independently sclected from the group cousisting of —CHy—, —CH(lower alkyl)- and
comsisting of —~CHy—. —CH{lower alkyl)- and —C(dilower alkyl)-;

. _cxcona® oy % AR s T e o
18 , « — O ar H . or ; or
NR*R"; R* Is hydrogen. lower alkyl or aryl; or R and R together aro ==0;

R! wogether are ==0; gisQerl;

qislarl; ris0, 1ord;

ris0, lor2: o m and » arc independenily 0, 1, 2, 3 or 4; providad that

m and b are Indepondently 8, 1, 2, Sor 4; provided that the thopumof m. nand g 32,3 or 4;
smmomomdqis2,3ord; n‘kwmn-:mu:mmu
group consisting of lower alkyl, —OR®, —n(co;:‘ —O(COJ0R®, —O(CH,), ;0R", —O(CO)NIQ:';
_qcopr, _qcn‘)l_,ml, —O(COINR'R’, —NR'R’. —NRYCO)R". -Nl'(cgm' —NR
—NR'R’, —NRYCOR’, —NRYCOYOR®, —NRS (CONR’R’, , —COCR®, —CONR'R’,
(COINR'R", -m-%w. —com'_o(—%m'ﬁ' _m'"—O(CH.) “,a’&”"{ ;‘0;0891..«-;
COOR®. _qcn,)i‘_ . (lawer skyienc) COOR® snd —CH=sCH—COORS:

COOR® apd —CH=CH-.COCR; ss ' Is 1-3 substitucaty selected Som the

: {ndepondemly
n’nx-sm:w-u:&mu &?Md—m‘.—qcml‘.—otg‘g)
OR®, —qt:l'l,)'um'. _am...‘%.' ::.‘.99 —NRYCOR’, —NRYCOYX®, —chom'n"

COR , —NR

—NRYCOR’". NR'R", —NR®SO_R®, —COCR®, —CONR'R’. —COR®.
—NR : —coon: —CONRR’, —COR%, @ £ ’, Ok : —O(t:u.)l_,,—oo%'.
—30':]“ c! q—qm).‘—m. "x - .—(ﬂ.—CN..— ]
Ny CORRE. —oa e o, halogea. -(lower alkyless)OOORMEE —ClmeCl—
halogon, ~(lower alktylenc)COORMAd —ClimeCH—

COOR*; *. U7 and R® am indepearienily solected from the group
R, 27 and R® are independontly selerted from the group 63 comsisting of hydrogen, lower alkyl, aryl and aryl-
comisting of bydrogea, lower alkyl, aryl and mryl- stbsthmted lower aliyl;
substinsted lower alkyl; R” Is lower alkyl, sryl or aryl-mbstitnted lower alkyl; snd
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R' Is 1-5 suhatitnents Independestly selecied from e (ORAR) trans-1<(4-finarophenyt)-3-{[2-(3-thieny])-2-
‘g%‘ —-o(cm NR'R?, (3RAR) hb:-‘(q : 2
CO;OI trans-1-(4-flucrapheayT)-3-{[2-(3-pyxidinyD)-

—NR'R’. —Nl‘( 4' YOOYOR®, —NRS axocthyi Mhio]-4-(4-hydroxyphenyl)-2-aretidinons;
(CONRR", —NR —oom', —CONRR’, 35 (3RAR) trans-i-(4-flunrophenyl)-3-[[2-(4-pyridiayl)-2-

—col;. —SO,NR'R’, S(O), % —O(CH,), ..o~ oxoethyl}thio]-4-(4-hydroaypheayl)-2-azetidinone;
coon...d-qcn,),_,,mn y —CFy, —CN, (3RAR) trans- 1 (4-fluarophearyl)-3-[[2-(2-pyxidinyl)-2-

5. Amethod sy claimed in claim 4, wherein the cholegtercl
biosyxthesis inhibitor is selected fiom the group consisting
of BEMO CoA reductase Inhibitors.

€ A mathod as cizimed [n claim §, wherein the cholesterol
binrysthesfs inhiblior is sclected from the group conalsting
of lovastatin, pravastatin, finvatatin, simyvastatin and ator-
vastatin.

7. A composition of claim 3 camgwising & compound of
farmula I whesein q is {; Ar' is phesyl, R*-qubstinmed
ﬂuvlwluml is R*-substituted pheayl; Ar® Is pheayl

R’-substitoted phenyl; X and Y are each —CH—; and
llenmd’mndnll‘l.:lu-t

8. A compositioa of claim 3 comywising a componad of
mhlm In 1; Ar' s phenyl, R'°-mbetituted
ﬂql hl‘mMAﬂkM
ﬂ'n-ﬂﬂlﬂl-l ; X and Y mre each
mdmnﬂnhl,Zua mn‘hwunh
—OR®, wherela R* i hydrogen, or whereln R and R!
uﬂuhmn—()m )

of claim 3 wheveln the compound of

fmﬂllhuh:ﬂlﬁmhmmﬂ‘d
trans- 1-(4-flucrophenyl)-4-(4-hydroxyphenyl)-3-1(2- 20

phenylethyl)-thiol-2-azetidinone;
trans-4-(4-methaxyphenyf)-1-phenyl-3-{(2-phenylettyl)

thiol-Z-azetidinnas;

cis-4{4-methoxyphenyl)-1-phanyl-3-[{2-phenylsthyl)
thio}-2-sxctidinons;

iraan-i-(4-flnorophenyl)-4-(4-kydroxyphenyl)-3-[ (I~
pheayletiryl)-solfiuyl]-2-azetidinonr;

cis- 1 -(4-fluorophenyl)-4-{4-hydroxyphenyl)-3-[(2-
phesylotyly-nilfuyl]-2-mxetidinone;

trans-4-(4-methoxypheayl)-1-pheayl-3-[(2-phenylsthyl)
wulfinyl]-2-azetidinone;

cls-4-(4-methaxyphenyD)-1-phany}-3-[{2-phenylsthyl)
sulfinyl]-2-sxetbfinons,

trans-4-{ 1-(4-flocrophexyl)-4-oxo-3-[(2-phenylethyl)
sulfinyi)-2-azetidinyf]-pheayl acetets:

cis~4-[ 1-(4-fuorophenyl -4-axo-3-[(2-phenylethyl)
sulfinyl}-2-azctidinyl]-pheayl acetate; and

(+/—)-trans-4-(4-methoxyphenyl)- l-ﬂulyl-J-[ﬂ-

trans-1«(4-flucrophenyl)-3-{[2-(4-fluarophenyl)-2-
onoetiryl]thio}-4-( 4-hydroxyphenyl)-2-seetidinone;

trans- 1-(4-finorophenyl)-3-{[2-(4-flucrophenyl)-2-
hydroxyethyl]thlo]-4-{ 4-hydroxyphenyl)-2-
axatidinons;

GRAR) 1-(4-finarophenyl)-3-{[2(4-fuaropheayl)-2-
oxocthyl]-sulfinyl]-4-(4-hydroxypbeayl)-2-
azetidinone;

1-(4-flmorophenyl)-3(R)-[{2-(4-fluccophenyl)-2(R)-
I:ydtwdtyl }eaifinyl]-4(R)-(4-irpdroxyphenyl)-2-

l-{4—luu'uphenyl)-3(l.)-[[2-(4-lum|:helyl)-2t3)-
uwwl--mummnww

(33-4!) trans- l—(4-ﬂml)-3-l[2-ﬂ-ﬂllllvl)-3-
axoethyljthio|-4-(4-hydroxypheayl)-2-szetidinone:

(3RAR) trens-1-(4-fluaropheayl)-3-{{2-hydroxy-2-(3-
thienyl)ethyll-thiol-4-(4-hydroxyphenyl)-2-
axstidinone:

(3RAR) traas-1-(4-finorophenyl)-3-{[2-hydroxy-2-(4-
pyridinyl)ethyl]-thio}-4-(4-bydroxyphenyl)-2-
azctidinones;

(SAR) cis-1-{4-Biuoropheayl)-3-{12-(4-fiuorophenyl)-2-
ﬂmﬁ!l]lhin]-l-(#hydmyphuyl)-mm:

as.ﬂ) cls-1-{4-fluarophewyl)-3-{[2-{4-fnarophenyl)-2-
hyéroryethyljthio]-4-(4-hydroxyphenyl)-2-
azetidinone.

18 A meshod of claim § comuising a componnd of
fumhlm is 0; Ar' is phenyl, R -substituted
pu?l hl‘wmﬁ'hm
ul-nlﬂﬂulﬂuyl Kand Y are oach —CH,—; and
themmmof masdnis2, Jord

1L A method of claim & comprising a compound of
Is LA s R'%_sgbstituted
llnuxl hl‘WMAPhM
3o o B'-substitoled ; X apd Y are each —CH,—; the
smmalmasd nls 1,2 or 3; and R {5 kydrogea snd B [s
~Ome, mn‘hmcwlmm
togother form a ==0 gronp.

11 A mothod of claim ¢ whemin the e-qnuluf
oy formuls I is sclected from the group

uml-(HMuylHA—hydruyphuyl)—S—[ﬂ-
phexylethyl)-fhio]-2-axtidinone:;
trans-4-(4-methoxyphouyl)- 1-phenyl-3-{(2-phenylcthyl)
thio]-2-azetidinons;
cls-4-(4-mothoxyphenyl)-1-phenyl-3-{(2-phesylethyl)
thio]l-2-axetidinome;
trans-1-(4-fearophenyl)-4-(4-hydroxypheayl)-3-{(2-
phesylethyl)-mifinyl}-2-axetidinonc;
dl:ﬂl#wlﬂﬂlﬂphﬂﬂ%(ﬂ)’dlﬂ,phﬂ,l)—}[(!-
iethyl)-solfioyl)-2-azstidinone;
it Dy T G AR
cls-4-(4-methoxyphoay])- 1-phonyl-3-{(2-phenylothyl)
sulfinyl}-2-axstidinone;
u:n-d—[l-(l-ﬂmnms-l(}phﬂym)
sulfimyl}-2-xzctidimyl]-phenyl acetabe;
ei-4-| 1-(4-!umplml)—4—uo-3—[(2—phuyhlhyl)
sulfiwyl}-2-azetidiny])-pheny] acetate; and
(+/~)-trans-4-(4-methoxyphenyl)-1-phonyi-3-{(2-
phexylethyl)-sulfonyl|-2-axetifinoms;
trans-1-(4-fincrophenyl)-3-[[2-(4-fluorophenyl)-2-
cxoethyl Ithio}-4-(4-hydraxyphanyl)-2-axntidinone;

trans-1-{4-Auarophenyl)-3-|[2-(4-fluaropheny])-1-
hydrozycthyl]thio]-4-(4-hydroxyphenyl)-2-
arctidinone

IMAR) 1-(4-fuaropheayl)-3-[[2-(4-flncrophenyl)-2-
oxocthyl]-sulfinyl)-4-(4-hydroxyphenyl)-2-
azetidinone;

1-(4-fucrophenyl)-3(R)-[[2-(4-Suarophanyl)-2(R)-
krydroxyothyl |sulfinyl]-4(R)-(4-hydroxyphenyl)-2-

mxm
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27 Y-}
1-(4-fincrophenyl)-3(R)-[[2-(4-fluarophenyl)-2(8)- (ORAR) trans-1-(4-fluarophenyl)-3-[[2-hydroxy-2-(3-
Ilvdrwctlwﬂ salfinyl]-4(R)-(4-trydroxyphenyl)-2-

(R4R) hu-l-(uml)-s-m-a-mql)-z.
oxocthyljthio]-4-{4-kydraxyphenyl)-2-azetidinone:
ORAR) trans-1-{4-fincrophaxy!)-3-{[2-(}-thicuyl)-2-
oxoethrylthio]-4-{4-bydroxyphenyl)-2-axetidinone:;
(GRAR) trass-1-(4-flooropheny!)-3-{[20(3-pyridinyl)-2-
oxoctirylthic}-4-(4-bydroxyphenyl)-2-azstidinone.;
GRAR) m-l-«-mwb-s-llz-«-wﬂdhm-z-
oxoetiy] [thio|-4-(4-irydraxyphenyl)-2-szetidinons;
(IRAR) trans-1-{4-fluorophexyl)-3-[(2-(2-pyridiny)-2-
oxoctiyl|thio}-4-(4-ydroxyphenyl)-2-azetidinone;

thienyl)ethyl]-thio]-4-(4-hydroxyphonyl)-2-
azctidinone;

trams-1 4-Mt1i|ml)-3-l[3-hym-z-{
pyridinyl)ethyl]-thio|-4-(4-hydroxyphenyl)-2-

OSAR) ﬂl-l'( [2-(4-Buceophenyl)-2-
::dhyl fthio}-4-(4-krydroxyphenyl)-2-axeti dinone;

" (SAR) ds-1-{4-finorophenyl)-3-{12

12-(4-Bnorophenyl)-2-
hydroxyethylithio)-4-(4-hydroxyphenyl)-2-
azetifinone.

I'7e
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given in the deacription, and their physinlogically sccopiable
malts. The compounds are suitabk for use, for cxample, ax
hypolipitkemics



US 200210128253 Al

DIFHENYLAZETIDINONE DERIVATIVES,
MROCESS FOR THEIR PREPARATION,
MEDICAMENTS COMPRISING THESE

COMPOUNDS AND THKIR USK

[0MD1] This applicatiun claims the benefit of priority under
35 US.C §11%2) 0 German patent application no.
100644023, fiked on Dec. 21, 2000, and Gorman patent
application m. 101545185, fled on Nov. 7, 2001. The
wnients of both priorily dwuments are incorporaled by
reference horein.

[0B02] ‘Ihe invention relates 1o substituted diphenyluacti-
dinanes, 1o their physiologically acceptable salis and to
ckerivatives having physiological function.

[003] Dipghenylazetidinones (such as. for example.
euetimibe) and their use for eating byperlipidemia and
anerioscleranis aml hypercholesiemiemia have already been
dawribed [cf. Drugs of the Futurc 2000, 25(7):679-6851

[OMD4] [t was an abjcct of the invention 10 provide further
cumnpounds having a therapeutically utilizable hypolipi-
temic action. In panieular, it was an ahject 10 fikl novel
compounds which, compared 0 the compounds described in
the prior ant, are ahsorbed 10 & very Jow exient, Very low
ahsorption i 0 be understood a8 meaning an intestinal
ahsorption of luess than 109, preferably loas than or equal
5%. In panticular, absorption of the nowel compounds should
be kens then thal of ¢xctimibe. Pharmaccutically active
compounds which are abrarbed to a very Jow extent gener-
ally have considerably fewer side-effects.

[000S] Accondingly, an embadiment of the invention
relaies (o compounds of the formula 1,

[0006] in which

{00I7] RI, R2, R3, R4, RS, R6 indcpendently of one
ancther are (C,-Cy )-alkylene-1 ., where aoe or more
varhon atoms of 1be alkylene radical may be replevcd
hy — U=+, —{Com)—, —-CliwsCt] -, — CmC--,
—N{C,-C)-alkyl)- or —NH—; or

[0008] 11, F. C1, He, 1. CFy, NO,, CN, COOIL,
COOC,-Cy)alkyl, CONEL, CONIC,-C)-
alkyl, CON[(C:,-C)alkyl].. (C,-C)-alkyL (C.-
Calkemyl, (C.<:)alkynyl or O—(C,-C)
alkyl, where e, more or all hydrogens in the
alkyl radicals may he roplaced by fuorine: or

[0009] SO—NIL,, SO,NH(C,-CoHalkyl, SON
[(C)-Coalkyll. $—(C,C-alkyl, S—{(CH.),-

Sep. 12, 2002

phenyl, SO—(C,-C, )ralkyl, SO—((H.),-phenyl,
80.~C,-Claukyl or SO—{CTL), -phenyl.
where n=0-6 and the phenyl radical may be sub-
atituted up 1o Iwo limes by F, C1, Br, OH, CF,,
NQO., CN, OCF,, 0—(C, - )-alkyl (C, - Jalkyl
of NH,; or

[ome] NH., NH—(C,-C)alkyl. N(C,-C)
alkyl)., NKC,-Cy)acyl, pieayl or O—(CH,),-
phenyL, wher: nel)-6, where the phenyl ring may
be - W trisahstituted by F, Cl, Br, I, OH, CF,,
NO., CN, OCF, O—(C,-C)alkyl (C,C)-
alkyl, Nli., NI{C,-C)-alkyl, N({C,-C,)-alkyl).,
S0.—CH,. COO0Il, COO—C,-Clalkyl w
CONIl

[8D11] 1. is shuown conmecied [0 (Cy-Cag)-alkylene an
fallows:

[0012] Rx, Ry, Ry imkpendently of une aoother are
11, ¥, €1, Bz, 1, CF,, NO3, ON, COOH, CO0—(C,-
C_)-alkyl, CONIL, CONH—(C,-C,)-alkyl, CON—
[(C,-Clalkyl]s, (C,-C lalkyl. (C.-Cg)-alkenyl,
(C-Crutkyoyl or O—{C,-C )alkyl, where one.
mare ar all hydrogens in the alky] radicals may b

replaced by Auorine: ar

[0013] SO.—NIL,, SONH—(C,-C, )-alkyl.
SON—(C,-Coalkylls, ~ S—(C,-C.)alkyl,
S—{CH_),-phenyl, S0—(C,-C,)yalkyl,

SO—(CH,) -phenyl, SO —(C,-C.)alkyl or
$0.—(CH.),-phenyl, when: ne{-6 axl the phe-
oyl radical may be subatitutod up 1o two times by
E, CI, Br, Ol1, CF,, NO,, ON, OCF,, O—(C,-C,)-
alkyl, {(C,-C,)alkyl or NH.: or

[0014] NH., NLIC,-C.)-alkyl, N—(C,-C)-
akyl),,  NI—(C,<C;}acyl,  phemyl or
O—{C11.)n-pheayl, where n=0-6, whure the phe-
ayl ring may he mono- to tisabslituted by F, Cl,
Hr, 1, OI, CFy, NO,, ON, CF,, O—("-C)-
alkyl, (C,<C,)alkyl, NIT., NH—(C,-C,)}-alkyl.
N—{(C,-C,)-alkyl), SO, —CH,. COOH, COO—
(C,-C)akyl ur CONHa;

[001S] whercin at leas) one of the radicals R or RO has the
meaning (Co-Cyy)lalkylene-1., whene onc or more carhon
atoms of the alkylcne radical may be replaced by —0—.
—{C=0)—, —(H=(Cl}l—, —C=C—, -—N((C,-C)
alkyl} or —NH—, and ils plurmaceuticnlly acccplable
mahs,

/92
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[00L&] Anotber embodiment of the invention rclates 1o
amipounche of 1he formule I, in which 81 leasd one of the
radicals R1 10 RO has the meaning (Co-Can)-alkylenc-L.
where one or mure carbon atoms of the alkylenc radical may
I replace] by —O—, —(C=(1)—, r —NT1—.

[0017] Aoother embixlimen of 1the invention relales to
cxmmpounds: of the formula [, in which one of the radicals R1
or R3 has the meaning (Cp-Cyq)-atkylene-1., where one or
mure cathon aloms of the alkylepe radicals may be replaced
hy —0—, —{C=0)— or —NH—.

|ON18] Another cmbodiment of Lhe invention nelates to
compounds of the formula 1, in which one of the radicals R1
wr R3 has the meaning —(Cl1,), —NH—{ O}, ,—{C;-
Cag)-alkylone-(Cm=()}),, . —NH—I; where one ar more car-
buon atoms af the akylenc radical may be replaced by
axygen aloms.

[0019] One of the radicals R1 to RG may be linked, for
cxainple, s the L radical in the neeta pusition of rive C of
the 1. proups.

[(0n28] Owimg In their increased knlubility in water, com-
panx! 1o the parcnl compoumnds, pharmaccutically acvepisble
ralts are particularly suitablke for medical applications. Thase
salix shnnld have a pharmaceutically acceptable anion or
valion. Suitable pharmaccutically acceptable acid sddition
salts of the compounds aconrding to the imvention ane salts
ul inonganic aciks, sl as bydrechiboric acid, hydrobromic
acid, phosphoric acid, metaphosphoric acid, nifric acid,
sulfonic acid and sulfuric acid, and of organic scils, such as
sectic acid, henzenesulflonic avid, benzoic acid, citric acid.
sthonesulfonic acid, fomaric acid, gluconic acid, glveolic
acid, sothitnic acld, lactic adid, Isctobionic scid, maleic
avid, malic peid, methanesuifonic scic, suecinic acid, p-tohu-
encsulionic acid, tartaric acid and triflucrcacetic acid, for
uxample. For medical purposes, very particular prefirence is
given 10 using, tho chburide salt. Suitable pharmaccutically
aevepiablo banic salis are ammonium salis, alkali melal salis
(such as sndium and potamium salis) and alkaline carth
meial salis (such as magnesium and calcium salis).

[0N21] The scope of the invention also includes malts
lwving & pharmaceutically unsceeptable anion, which salts
may be usclul intermedintes lor preparing or purifying
pharmaceutically scecpiahle ralts and/or for use io mmthera-
peutic, for cxample in vitro. applications.

{0022] Here, the term =derivative having phyniological
foction™ refrs o any physiologivally acceptabile derivative
of a compound acenrding 1o the invention, for oxample an
user, capable of furming, upon administiration 10 a mammal,
fir cxampk: man, 10 fivm sich a compound or an active
meolabolite (direetly or indirectly).

[0023] A furiher aapect of this invention an: prxtrugs of
the compounds according W the invention. Such prodrugs
can be metbolized io vive to give a compound aceording to
the invention, Thexe prcdrugs may or may not e adive in
their own right.

[Mn24] The compounds according b the invention can also
be present in various polymorphous forms. for example as

amorphous and crysalline polymorphous forms. The scope
of the invention inchides »ll polymambous forms of the

compounis aconnding o the invention, which form u further
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aspect of the iovention. The compounds of the inveation
may alxo exixd in thu fonn of solvales.

[0025] The compounds of the frmula § and their phar-
macentically sccepiahle salts, enlers, prodrugs and deriva-
lives having physiological function are ideal medicaments
for ucating an impaired lipid metabolism, in paticular
hyperlipidemia. The compounds of the formul 1 are albo
suilable for modulating the serum cholesterol concentration
and for treating artericswlerotic manifestationss. ‘Ihe com-
pounds of the invenlion are akso suilable for the treatment of
insulin resisiance.

[0026] As used herc. “weamment™ or “therapy™ of a con-
dition arxl “Ircating™ a condition can mecan succesafully
climjnating thu conditivn, reducing the cffects arsociated
with it, and/or reducing its aeverity. Il absn inchides admin-
istering lbe relevant compounds 10 a patient Lo avoid recur-
rence of a condition. It abo includes avoiding, the unset of
a conditin by adminivering the schevant compountb. 0
poticnis falling into & risk group or category for developing
the particular condition. Those skitled in the art can rou-
timly ithentily paticnis likely 1 proent with 8 given oon-
dition, thereby qualifying as candidaies for resiment.

[027] The compound{s) of the formula ([) can also be
aiminisicred in combination with other active compounds,

[0028] The amount of a compound of the formuln (1)
required v schieve (1l desined binhgical effect depenis un
o mumber of factom, for example on the specific compound
chosen, on the intended use, on the mode of administration
un ou the clinical cundition of the paticot. In general. the
cnily dus: i in the mmpe from (.1 mg to 100 mg (typically
from 0.1 my 10 50 mg) per day per kilogram of bodyweight,
for example 0.1-10 mg/kg/day. Tablcls or capsules may
conlain, [oc cxample, from U.01 to (M} mg, typicelly from
0.02 to 50 mg. In the case of pharmaceutically scceptahlc
salts, the shuvementioned weight data relate 1o the weight of
the diphenyl-vastidinonu-ion dorived from the salt. For the
therapy of the abovementioned conditions, the cnmpounds
of the formula (1) can be used thomesclves as the compound,
it preferably they are present in the form of a pharmaceu-
lical compusiliom wilth an socepiabke earmier. “The carricr
munt of coure be acoeplable in the senac that it is compal-
ible with the other conslilucais of the composition and is not
harmiul (o the health of the patient. The arrier can be asolild
or a liqoid or both and is preferably formulatod with the
cumpound ax an individual dose, for example ax a 1ablul,
which can commain from (LO5% v 95% by weight of tix
active compound. Further pharmaceulically active sub-
Klances can also he present, including Merther compounds of
the formula {1). ‘The pharmaceutical composilions sccording
lo the invunlicn can be prepared by one of the known
pharmaceutical methods, which essentially consist in mixing
the comdituenis with pharmacologically accepiable carriem
and/or auxiliaries.

[0029] FPharmaceutical compositions according 1o the
invention are those which are suitable for oral or peronal
(e.g. sublingual) sdministration, although the most suitable
manner of adminidimlion is dependent in vach individual
casc on the nature and soverity of the condition 1o be treated
and on the type of the compound of the farmula (I) used in
each care. Coated furmulations and coated delayed-release
formulatinns are slsn included in the seope af the invention
Acid-resiniant and enleric formulations are proferned. Suil-
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ahle enteric coatings inclode cellulose eceiate phthalaic,
pulyvinyl accinie phihalsie, hydroxypropylimethyloslukose
phihalatc and anionic polymers of methacrylic acid and
methylmethacrylate.

[0030] Suilabl: pharmaccutical compounds for onl
alminisiration can be present in separaie vnits, such as, for
oexamplu, eapriles, cachets, loampes or tablets, which in
cach case contain a apecific amount of the compound of the
formula (I): as & powckr or gramles; as o solution or
smpension in an aqueous or nonaqueous liquil; ar as an
vil-in-walcr or water-in-0il cmulsion. As alresdy mentioned,
these compositions can be prepared according to any suil-
ahlc pharmacoutical metbod which includes a step in which
the active compound and the camrier (which can consist of
one ur more additional constituents) arc brought inta con-
lact. In peneral, the compositions are prepared by uniform
anxl homngencaus mixing of the active cnmpound with a
liquid and/or fincly divided solid camicr, afler which the
produet, il necensary, is shaped. For cxample, a tablel can
thus be prepanal by presing or shaping s powider or
granuls of the compound, il appropriate with oo or more
acklitional consliloents. Pressed tablets can be produced by
fableting the compuoud in frec-lowing fonn, such ws, for
examplo, a2 powder or gramules, if appropriate mixed with a
binder, lubricant, inert dilpent md/or & (mmber of) surface-
adtive/dispaising agent(x) in a svilable machine. Shaped
iabkis can be produced by shaping the pulveruleni com-
pound moisteoed wilh an inert liquid dilaent in 2 suitable
machine.

f0031] Pharmacoutical compositioas which arc auitable
for peraral (rublingual) adminitrtion include lozeoges
which onmlain a compound of the formula (1) with a flavor-
ing. cusiomarily sucronc and gum arabic or tragacanth, and
pastilles which include the compound in an inert hase such
as pelntin and glycerol or sucnhse and gnm sesbic.

[M32] Suilable uther wdive compounils for the combina-
tion procpamtions include; sll antidishelion, mentioned in
Raote Lisic 2001, Chapter 12, the disclosure of which is
iocorpurated by reference hencin. Thoy can be cuntbined
with the compounds of the formula T acconding o the
invention in purticular 1o achieve a synengistically enbanced
action, The aclive compoond combination cen be adminis-
tered either by separate administration of the active com-
pounds 1o the patient or in the form ol combination prepa-
rations comprising a plunlity of active compounds in a
pharmaceutical preparation.

[0U33]| Antidiphetics include ipmulin and insulin deriva-
tives, sach as, for example, Lantus® or 1IMR 1964, GLP-1
derivatives, such us, for cxample, those disclused by Nova
Nondisk A/S in W SSABB?71, the disclosure of which is
invorporaled by reference herein, and oral hypoglycemic
avtive compoundn.

[0N34] Tix ural bypuplycemic active compounids prefer-
ably include sulfonyl vreas, bignodinus, meplitinkles, oxe-
diazlidinediones, thizzolidinediones, glucosidase inhibi-
tors, glucagon aptagonists, (IP-1 agoniss, pulassium
chonmel openers, such as, lor example, those disclsed by
Nown Nondisk A/S in WO 97/26265 and WO 9903861, the
disclosures of which are incarporated by refcrence berein.
inrulin sensitizers, inhibitors of liver anzymes involved in
imulating glueonenpencrix aad/or glycngennlysis, mndu-
Intors of glucose uplake, compounds which mondulate lipid

melabolism, such as antibyperlipicemic active compounds
and antilipidemic adive ampounds, cwmpounds which
reduce food intake, PPAR and PXR agonins and sctive
compourxs which act on the AlP-dependent polassivm
clhannel of te Ixia cell

[0038] In o embodimunt of the invention, the com-
pounds of the formula I are administered in combination
with a0 HMGCuA reductase inhibitor such ax simvastatin,
Nuvaatatin, pravasiatin, lovasiatin, atorvasiatin, cerivantatin.
Tosuvasiatin.

[ON36] Tw one cmbodiment of the irvenlion, he com-
pounds of the formula | aro adminisiered in combination
with a cholesteral sbsarption inhibitor, such ax, for example,
caclimibe, liqueside, pamagquuside.

[0037] In ome cmbodimemt of the iowvention, the com-
punds of the furmula | are administervd in combination
wilh a PPAR gamma apunist, such as, for example, nsigli-
nzone, pioplitavone, JI1-501, G 26257

[0038] In ooc cmbodiment of the invention, the com-
pounds of the formala | arc administered in combination
with a PPAR alpha agonist, such ax, for cxample, GW 9578,
GW 7647.

[0039] In ome embodiment of the invenltion, the com-
pounds of the formmla 1 are sdministersd in ¢ombination
with 2 mixed PPAR alphafgiamma agonisi, sich ax, for
cxample, GW 1536, AVE 8042, AVE: R1M, AVLE 0847,

[0048] Io one embodiment of the inveation, the com-
pounds of the formuls I are administered in combination
with a fibrale, such ax, fur cxample, femfibtk, clofibrate,
buzafibrale.

[0041] 1n one embodiment of the imvention, the com-
pounds of the formula [ aro administered in combination
with an M'I'P inhihitor, imuch as, for example, Hay 13-9952,
BMS-201038, R-103757.

[0042] In ome cmbodiment of the invenlion, e com-
pounds of the Fmmula | are adminisered in combination
with a bile scid sbsorption inhibiwr, such as, fur example,
HIMR 1453,

[0043] In ome embodiment of the invention, the com-
pounds of the formuls [ ane administered in combination
with a CETP inhibitor. such mi, for example, llay 154789,

[0044] [n one embodiment of the imvention, the com-
poands of the formola 1 are adminisered in combination
with a polymeric bike acid adsorbur, such as, for example,
cholestyramine, colesnivam.

[0045] In om: embodiment of the imvention, the com-
pounds of the formula 1 are administered in combination
with an LDL receplor induccr, much ax, for exampls.
HMR1171, HMR1586.

[0048] Tn cn: embodiment of the imvention. the com-
pounds of the formula 1 aro adminimcred in combination
with an ACAT inhibitor, such ax, for example, avasimibe

[0047] In ooc cmbodiment of the invention, the com-
pounds of the formula 1 are administersd in combination
with an agtioxidant, such as, for cxample, OPC-14117.

[0048] In onc embexliment of the invention, the com-
pounds of the firmula | aro adminisiered in combination
with a lipapmitcin lipase inhihiinr, sach as, for example,
NO-18R6.
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[049] In one embodiment of the invention, the com-
punls of e Jormula 1 are alminisierned in combination
with an ATP citrat¢ lyas: inhibitor, such s, for cxamplc,
SRB-204990.

[0US0] In ooe cmbodiment of the invention, the com-
pomxk of the fonnula T are sdminisensd in combination
with a squalcne mynihctase inhibitor, such as, lor example,
HMS- 188494,

[0051] In one embodiment of the imvuntion, the com-
pounds of the formula T are acminisiencd in combination
with a lipoprofcin{a) anlaponist, such as, for example.
CI-1027 or nicetinic acid.

[0032] Iln ome embodiment of the invention, the com-
pounds af the formula 1 ane adminisiered in comhination
with a lipase inhibitor, such as, fur example, Orlistal.

[0n53] In une cobediment of the invention, 1k com-
puunds of 1the [ormula | are adminisiered in combination
with insulin.

[0034] In ane embadimen, the compounds of the formula
1 we sdininistenal in combination with « sulfunyl ures, such
an, for example, tolbutamide, glibenclamide, glipizide or
plicluzide.

[008S] In one embodiment. the compounds of the formula
1 are atiministeresl in combrination with a biguanide, such as,
for example. metformin.

[0056] Lo anuther embodiment, the compounds af the
formula T are adminidercd in combinalion with a megli-
tinile, such ax, fir cxsmphe, repaglinide.

[0137] [n once embodiment, the compounds of the formula
| are administcred in combination with a thiarolidincdione,
such as, for example, troglilazone, ciglitazone, pioplitenoe,
nwiglilazone, or the cnmprunds disclrwexd by Dr. Reckly's
Rescarch Foundation in WO 07/41097, the disclosure of
which is incorpurated by reference herein, in particolar
ST A=lilrydro-3-muthyl-4-oxo-2-quinazalinyl-
methoxy Iphenyllmethyl}-2.4-thinmlidinedionc.

[00%8] In om: cmbodiment, the compounds of the formuls
1 are administiered in combination with an a-glucsidase
inhibitor, such as, for example, migliinl or acarhose,

[0059] Inunc embodimen, the compounds of the formula
1 are¢ sministerad in combination with an active compound
which acts on the ATP-depondont polassium channel of hela
celln, such ax, for examplke, tolhoramik, glibenclamide,
glipizicde. gliazide or repaglinide.

[0068] In one embodiment, the compoumnds of the formula
I are administered in combination with more than one of 1he
shovementioned compounds, fke example in combination
with a sulfonyl urca and meciformin. a sulfonyl urca amd
acarbuse, repaplinide and mutformin, insulin and a sulfunyl
nnea, inilin am] metformin, inculin and troglitazon, inalin
and krvaaiatin, ctc.

[0061] [n a lunher embodiment, the cumpounds of the
formula 1 are administered in combination with CART
apnnixts, NFY agonikis, MC4 agonisis, onexin agonisis, H3
agonists, TNE agonists, CRF agonints, CRF BP antagonists,
urncartin aponists, {3-agonisis, MSIL (molanacyte-stimulat-
ing hormone) agoniss, CCK agonists, seminnin renpiake
inhibitors, mixed scrotonin and noradrenergic compounds,
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SHT agonists, bombesin agonists, galanin anfaponids,
growlh honmone, growlh bormone-releasing componmds,
"TRH agonisin, decoupling prolein 2- or 3 modulators, leptin
agonists, DA agonists (bromocriptin, doprexin), lipase/amy-
lasc inhihitors, PPAR modulatuns, RXR meadulatom or TR-{i
agonists.

[0062] [n ove embodiment of the invention, the lurther
active compound is loptin.

[00&3] [nome cmbodimeat, the farther active compound is
dexamphelamine or amphetamine.

[0U64] [nonc cmhodimunt, the Further active compound is
fenlluramine or dexlenfluramioe.

[0065] In anoiher embuodimunt, the furtber active com-
poundd s siutramine.

[0066] Inonc embodiment, the further active compound is
Orlisial.

[0067] Inonecmbodimen, the further active compound is
mavindol or phentermine.

[1068] In ome embodiment, the compounds of the furmula
I arc adminisicred m combination with fiber, prefcrably
inmoluble fibur, such as, for oxample, Caromax®. The com-
hinatinn wilh Caromax® can he given in ome preparation or
by scpanic adminisiration of compounds of the formula 1
and Caromax®. Here, Caromax® can also be adminiscred
in the forme of kuul, such as, for cxample, in bakery s
ar mucali bars. Compercd « the individual active com-
pounds, Lhe combination of compounds of the formula 1 with
Caromax® i, in addilion 4 an enhanced setivn, in particular
with respect 1o 1he lowering of LD chokstarol, alao char-
mcterized by its improved okerahility.

[0U69] i poes withoul saying that each meilable combina-
tion of the compounds according Lo the imvention with one
ur more of the compounds meationed alxve wod oplivoally
one or more further phermacologically active subsiances is
included in the scope aof the present invention.

[0070] The invention furthusrmore provides both stereni-
sowner mixtures of the formula 1 and 1he pure Rerenisomens
of the fommula [, and diavereomer mintures of 1be formula
1 and the pure dinslorcomers. Ihe mixtures are separatad by
chromatngraphic means.

[0071] Proference is given to both recemic and enantiv-
merically pure compounds of the forrmula 1 of the following
structure:

(4Y
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EXAMPLL XIX

o

J \Q AY

[

[0098]

{1422 {244-{ 1{4-Furwopbeny!)-3{3-(d-fuo-
rophenyl)-3-hydroxypropyl}-4-oxnaxetidin-2-
yl} benzyicarhbamoyl ymethnxy]
vibnxy jacctylamino)phenyl}-3-hydroxy-3-phonyl-2-
pytidin-2-ylpropyl} pyritlin-2-ylammonium
riflunroacetate 36

[ns9)

[0100) C,,H..N,0, (556.62) MS (LSI) §57 (M+i])
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I. is shawn connecied 10 (C,-Cyo)-alkylene ax follows

[{Cir-Cxijalhyle

Rx, Ry, Rz indepemicntly of one another are H, F, 1, Hr,
I, CF; NO., ON, COOH, OO0O—(C,-Co)alkyl,
CONI., CONH—(C,-C.)-alkyl, CON—(C,-C)
alkylL.. (C,-Co)akyl, (Co-Co)-alkenyl, (C2-Co)alky-
nyl or —{C,-Cq}alkyl, where one, more or all hydro-
gens in the alkyl radicals may be replaced by fluorine;
ar

SO0, —NH., SO.NH—{(C,-Calkyl, $N.N—{(C,-
Coralkyl]l., S—(C,-Co)alkyl, 5—CH.),-phenyl,
SO—(C,-Calkyt, SO—(CH,) -pbenyl, SO, —
(C, L J-ekkyl or $0,—(CH,), -phenyl, where n=l}-6
ond the phonyl radical may be substituted up 1o two
times hy F, Q. Br, Ol, CF,, NO,, CN, OCF,,
0—(C, (. )-alkyL (C,-C )-alkyl or NIL.: or

NIL. NIH—{C,-Co-alkyl, N—(C-C/)-alkyl}..
NH—(C,-C;}acyl, phenyl or O—(CIl,),-phenyl,
whers nefl-6, where the phenyl ring may be muono-
to trisubstituted by F, C1, Br, 1, OII, 1%, NO., ON.
OCE,, O—(C,Cihalkyl, (C,-C,)ulkyl, NIL,
NH—{C,-Co)alkyl, N—{C-Ch-alkyl)., SO,—
Cll,, COMI, COO—(C,-C,)-alkyl or CONII;

whure one of the mdicals Rl or R3 has tho meaning
~{(C1L);, ;—NH—( G}, ,—(C,-Car)-alkyle:0e-
(Ome)), ,—NH—I., where one or e cathon stoms
of 1o alkylen: radical may be replaced by oxypen
aloms.

5. A pharmaccutical composition comprising ane or more
of the compounds ox claimed in claim 1 and & pharmacuu-
tically seceptable carricr.

6. A pharmaceutical composition comprining one ar more
compounds a5 claimed in claim 1 and at least one further
active compounid.

T. A pharmaccutical composition as claimed in claim 6.
cumprining, & 2 further active compound, one or muore
exmpounds (har normalive lipid metabolisn,

8. A pharmaccutical cvmpumilion as claimed in claim 6.
which comprises, 2% a Farther active compound, onc or mure
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antidiahetics, hypoglycemically active compounds, 1IMG-
CoA reductase inhibitors, chnlesierol atwomtion inbihitors,
PPAR painma sponists, PPAR alpha agunists, PPAR alpha/
gamma agninin, fibrates, MTP inhibitors, bile acid ahsorp-
tion inhibfiars, CETP inhibitors, polymeric bile acid adsorh-
erm, LDI. recepior inducers, ACAT inhihitors, antinxidants,
lippprotain lipase inhibito, ATP cilrate lyase inhibilom,
squakene aynthctasc inhibitors, lipoprokin{a) antaguniie,
lipase inhhilorx, imsulins, sulfonyl urcas, higuanides, meg-
litinides, thiaxodidindiones, a-ghcosidase inhibitors, active
cuompounds which sct on the ATP-depeodent potassium
chanoel of the beta colls, CART agunists, NPY agunists.
MC4 sponisis, orcxin agonista, F13 agonists, TNE aponints.
CRE agonists, CRE BP aniagoaists, uroconin agonists, 3
agonists, MSH (melmocyt-stimulating hormooe) agonists.
CCK agonists, serviin-reuplake inhibitons, mixed seroin-
nin and nuradrenergic compounds, SHT agonisis, bombesin
agonisis, palanin antagonists, growth hormones, growth
hormone-releaking compounds, TRIT agonisix, decoupling
prowin 2- or 3-modulators, keptin aponists, DA sponists.
lipane/smyluse inhibikoms, PPAR modulalon, RXR nuxlula-
tors or TR-f-agonists or amphctamines.

9. A muitex! fir the treatinent of imnpaired lipid melabo-
lism, which compriscs administcring to & bost in noed of the
treatment an effective amount of at keast one compound ax
claimed in claim 1.

10. A method a5 claimed in claim 9, whercin the bost
muffers from impaired lipid metabolizm.

11. A mutiual for the ireatiment of hyperlipilemin, which
comprisas administering 1o a host in neod of the treatment an
effectivc amount of sl leadt one compound as claimed in
cluim 1.

12. A method as claimed in claim 11, wherein the bost
sulfers fon hyperlipidemia.

13. A method for controlling the serum chalesterol con-
cuniration in a host, which comprises adminisiering to the
host in peed of the control of serum cholestern] concentra-
tion an effective amount of at keast vz compound as claimed
in claim 1.

14. A mcthod for the treatment of an arteriosclerotic
manifesation, which compriscs administering (o a bost in
necd of the resiment an offective amount of 8l less o
compound s claimed in claim 1.

15. A method es cluimed in claim 14, wherein the hoat
sulfers from an artcriosclerotic manifesiation.

16. A method for the troatmont of insulin resistance,
which compriscs sdminisieriog to0 a boat in need of the
treatment an effective smount of at least vne compumid as
claimed in claim 1.

17. A method as claimed in claim 16, whercin the bosi
muffers from insulin resistance.
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57 ABSTRACT

Hydroxy-subatituted azetidinone bypocholesteralemle
agenis of the formuls

LT
Arl—!-—(fh—‘h—lfiik—ly AP
4 » I‘(
N
o \ Ad

ar a pharmaceutically acceptable salt thereof. wherein:
Ar' and Ar* are aryl or R*-substitmied aryl:
Ar* is oyl or R%-pubstitated aryl;

X Y apd Z e —CHy— —CHflower alkyl)}— or
—C(dllower alkyl)—:

B md R? e —OR®. —O(COR®, —O(COOR® o
—O(COINR'R";

R! and R? me H or lower alkyl;

qlsOoriiris0or I; m o and p are 0-4; provided that at
leastoncoflqupdris |. and he sumof m.p. p.qand r s
1-6; snd provided that when p is O and r s L the som of m.,
qmdah -5

R* is selected from lower alkyl. B3, —G.-Q _Nq,

and |u|:8=. R? u_alag -::&n —ORS, —qu:;

—NRYCOR”. —m‘(co)on':
—NR®SO,R”.,

mm’n'
—COR®. —SO,NRR". 3(0), <
—O(CH,),. r—COCI' —aum....com
—(lower alkylene)COOR® and —CH-=CH—LCOORS;

R R” and K" are H. lower alkyl. ary] or aryl-sobstituted Ic
R® is lower alkyl. aryl o aryl-subsinsed lower alkyl:

arc disclosed. m well a8 & method of lowering serum
cholesteral by administering sald compounds, alome or in
combinstion with a cholesterol bosyntheals Inhibitor. phar-
maceutical compositions conlaining them; and a process for
preparing them.

® Clalms, No Denwings
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EXAMPLE 10 BXAMPALE B
el
No.  hgredext mgfubist mglublet
1 Active Campoosd 100 L]
2 Lactoss USP 106 1B
1 Com Stareh, Food Gmde ] ™
4 Mngoiemy Sicarain NF 4 1
Tml 0 ]
Method of Mapufarture

Swep 1t

Pollow the procedurc of Example 3. uslng 1-{4-
flucrophenyl-4-(4-t-butyldimethylsilyloxyphenyl)-2-
azetidinone to obtain 1.4 1-3-(3-phenyl-1-
hydroaypropyl) 4-(4--butyldimethylsilyl-cayphenyl)-2-
arctidinone.

Step 2:

Treat o solution of the cls-azetidinone of Step 1 (025 p)
in CHOICN (21 mi) with 48% aqueous HF (2.5 mi). After 18
h. dihute the reaction minture with cold H.O aad extract with
E10. Wask (2x H.O. dilnte NaHCO, mad txine). dry
(MgS0,) and concentrate the Er,O layer. Crystallize the
redduc from EtOAchexane (1:2) © obtain the title com-
pound as coloriess needles (123 mg. yw545), mp 168°-171°
C. Elemenial analysis cale for Co H00,PN: C 73.64: B
3.66; N 3.58. found € 73.32; H 5.45: N .58,

The following formniations exeaplify some of the dosage
of this invention. In each the term “sctive compound™
desigmates 8 counpound of formuls L

EXAMPLE A

§
I
7
E
Ji:
: I S sEBi

il
il
i

Corn Sixxch, Poord Clende

l
I
g e e

Method of Manufacture

Mix Dem Nos. 1 and 2 Iu sultsble mixer for 10-15 &

minutes. Granulste the mixture with hem No. 3. Mill the
dammp grapules Swough a cosrse screea (c.g. W', 0.63 cm)
necessary. Dry the cismp gramules. Screes the driod granules
If sexessary and mix with Item No. 4 and mix for 10-15

minutes. Add ke No. S and mix for 1-3 minutes. Comgess ¢~ Ar' and Ar” are

the mixture o sppeopriate slzc and weight on 2 suitahle
tablct machine.

Mix Bem Nos. L, 2 and ) In o suitable blender for 10-15
minges. Add Eem No. 4 and mix for 1-3 minates. Flll the
mixture suitshie two-plece hard gelatin capsules on & suit-
sble encapsulating machine.

Represeatative formulatioss comprising s civolesteral bio-

Imhibitor are well nown Ia the st Bt Is contem-
plated thad where the two active ingredients are administered
a8 & single composition. the dosage forms disclosed above
for substituted aretidinons compounds may resdily be modi-

25 fied using the kmowledge of one shilled ia the art.

Using the tet proceshures desaribed shove. the following
in vivo dais were obinined for the exempiified compoands,
Dt [s reparted a1 percent change (Le.. pereent reduction ln
chalcsterol eslers) versus control. therefare. negative oum-

10 ber indicate & positive lipid-lowering effect.

—SRadecim —S Radeetion
Sevmnn Chlest.  Dose Sormp Cholest. Do
BEad Culet Ean mgly Boé Colel Esen iy
1A - o m &£ -128 o 3
1B - -3 0 4D 9 g ?
1c | L) 1] 5 4 0 —46 3
2 0 0 5 L - ~93 3
3A =81 - 0 3 [} ~64 1]
x -an -2 30 A -5 =95 1
o =17 =41 n Al -0 -93 1
= /] ] 10 [ ] e -9 3
» % -n 0 6 o - 3
0 -5 -3 n & -4 -
] 41 -8 I 0 -4 1
x -] -2 e = -0 -3 2
u Q Q 3 o« - -17 1
= -] Q 10 m - -5 1
i -15 =2l ] -2 -6 3
b ] ~32 ) -4 -3 -5 1
A 0 -54 3 10 -2 -n 3
L -37 -5 ]
We claim:
1. A compound represcated by the farmula
P T
Ar—Ry —Yu—Ch—2 Art
B

or & pharmacenticelly scceprable. salt thereaf, whereln:
selecied from the group

coonisting of aryl and R*-substitted aryl:
AP Is myl or R™-substinsted aryl:
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X. Y and 7. e in sciocted from the groap J(R)-(1(R)-hydroxy-3-pheaylpropyl)-4(S)-(4-
consisting of —CH, ~~. —CH(lower alkyl) and methoxypheayl)-1-phenyl-2-azetidinone:
—CQ(dBower aliyl)-: rel-JRH (5)-hrydrony-(2-naphihalewylmetieyl |-4(38)-(4-
R and R? are Independently selected from the methaxyphenyl)-1-phenyl)-1 -phenyl-2-azctidipone;
comisting of —OR", —O(COR". —orcoy0nd wd 3 rel- 3(R)-{(R)-hydraxy-(2-saphthalearyDmethy]|-4(S -(4-
—O(COINRR"; methayphenyl)-1-pheawyl-2-szetidinone;

R' and R’ are iadependently selected fram the gromp

conslsting of hydrogen. lower alkyl and aryl:
qisOor 1:ris 0 or 1: m 0 and p are independently 0. 1.
2.3 or 4; provided that at least ope of qand r is 1. and
thesumof m, 0. p.qand ris 2, 3. 4.  or 6; and provided
that whea pIsOandris 1. the samof mqandm s 1.

2.3.4«5:

is 1-5 substitsents independently selected from con-
mllllgdlﬂlru'lliyl —OR®, —O(COR®. —O(CO)
OR". —O(CH,), ,OR®. —O(COINR'R’. —NR*R".
—NRYCOR". —NR P, —NRYCONR"R",
~—NRSO,§ R°. —coon —CONR'R’. -COR®.
'SO:NR‘R R’ —OICHQ). lg—COOR‘
—qcn,;,. .,CONE‘ alkyleas)COOR?,
—(‘F, —CN. —NO, and

hlblll
R? Is 1-5 substiiuests i selected from the

w consisting of —OR®. —O(COR*, —OXCO)
—O(CH,), JOR%, —O{CO)NR'R’. —NR"R’,
-—Nn'(w)n' —m'(co)m' —NRYCONR'R".

—NR*SO —coon —CONR'R’. —COR".
—S0O,NR! P, —O(CH,),.,c—COOR®.
—O(CH,),. ..ooNn wmmx‘m
—CH=CH—COOR%

RS, n’mn'mwnmmum
consisting of hydrogen. lower alkyl. aryl and mryl-
substitried lower alkyl: and

l'ulwu'llhl myl o eryl-substituted lower alkyl.

of clakm 1 whereln Ar' is phewyl or
R‘-IIWMLN’IIM«R‘-nhﬂMdﬁe-
nyl snd Ar’ is R*-substituted phesyl.

3. A compound of cleim 1 wherein Ar' i R*-subminied
MMR‘BMMIIR‘WM
wherein R* 1s halogan or —OR®, whorels RY Js Jower alkyl
or hydrogan; and Ar® R¥-mibstituted pheyl, whereln R? Is
—OR®, whercin R6 is lower alkyl or hydrogen.

4. A compound of claim 1 whereln X, Y, and Z arv exch
—Clla—;ll'lndl!’-eudllytml.l-dl’neﬂ

—OR", wherein R is Irydroges; apd the sum of m. 0. p. q
adris23ord

5. A compomnd of clalm 1 whereis m. & and 1 arc cach
zo.ghladpis2

6. A compound of claim 1 whereln p. q and n are each
zro.rislandmis2 or 3.

7. A compound sclected from the group cossisting of

rel 3{R)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4-
methoxyphenyl)- 1-phenyl-2-aretidiomme;

rel I(R)-(2(R)-hydroxy-2-phonylethyl)-4(S)-(4-
methoxyphesyl)- 1-phemyl-2-azctidinone;

3(5)-(L(S)-hydroxy-3-pheaylpropyl)-4(8)-(4-
methoxyphenyl)-1-phenyl-2-axctidinoae:

3(S)-(1(R)-hydroxy-3-phenylpropyl)-4(S)-(4- &
methoxyphewyl)-1-phenyl-2-axetidinone:

3(R)-{3(R)-hydroxy-3-phenylpropyl)- L4(S)-bis-(4-
m’m , M‘m‘ + ]

J{R)-(3({S)-hydroxy-3-phenylpropyl)-1.4(S)-bis-(4-
methoxyphenyl)-2-azctidinone;

4(S)-(4-hydroxyphenyl)-3(R)-(3(R)-bydroxy-3-
phenyipropyl- 1-{é-meihoxyphesyl)-2-azctidintme;

4(S)-(4-hydroxyphenyl)-3(R)-(3(S)-hydroxy-3-
phenyhxropyl-1-{4-methaxypheayl)- 2-azetidinone:

rel 3R)-13(RS)-hydroxy-3-[4-(methoxymethoxy)-
pheayl]- 1 A(S)-bis-{4-methoxyphenyl)-2-aretidinone;

1-(4-flucropheayl)-3(R)-|3(S)-{4-Buocrophenyl)-3-
hydroxypropyl)|-4(S)-(*-hydroxyphenyl)-2-
azctidinone;

1-(4-fuorophenyl)-3(R)-[3(R)-(4-fuorophenyl)-3-
bhydroxypropyl)|-4(S)-(4-bhydroxypheayl)-2-
azctidinone;

#S)-14-(acetyloxy)phesyl)-3(R)-(3(R)-hydroxy-3-
phenyipropyl)- 1-{(4-methox yphenyl)-2-azctidinone:;

4(5)-14-(acetyloxy)phenyl]-3(R)-(3(5)-bhydroxy-3-
phexyipropyl)- 1(4-methoxyphenyl )-2-aetidinone;

1-(*-flucrophenyl)-3(R)-13(S)-(4-fuorophenyl)-3-
h!"ﬂwl)l-ﬂs)-lwmmbmll-z-

Mkrlimheaylny)-a-phnylwwrll-l 4(S)-bis-(4-
methaypheayl)-2-azetidinons:

3(R)-[3(S)-acetyloxy)-3-phenyipropyll-1.4(S)-bis-(4-
methoxyphenyl)-2-azetidineose;

3(l}|mﬂl!|ﬂ!)-3-(4-llm;wlnnﬁm14(5)-
[4-(acetyloxy)pheayl]-1-{4-fuorophenyl)-2-
azctidinone:;

3(RHX(S)-{acetyloxy)-3-(#-fluoropheayl)propyl]-4(S)-
[4-(acetyloxy)phenyl)-1-(4-fluorophcayl)-2-
axetidinons;

3(R)-{3(R)-(acotyloxy)-3
[4-(acetyloxy)pheayi]-
ridi

IRHUS)-(acetyloxy)-3-(4-chioroph eyl jpropyi - S)-
[4-(ncetyloxy)phenyl]-1-(4-chlorophenyl)-2-
axetidinone; and

md )-{4-flucrophenyl)}-4(S)-(4-hydronypheayl}- 3 IR} 1
(R)-tydroxy-3-phonyipropyl)-2-ssctidinons.

LA for the trestmest pre-
vention of sthersclerosls. or for the reduction of plasma
cholesterol lsvels, a clective amout of »

compising
mﬂdﬂlhlwm
55 carvier.

9. A owthod of tresting or prevesting atherosclarosis or
redocing pleyma cholesterol levels congwising administer-
ing to n manumml In need of such trestmont an clfective
amount of & compound of clalm 1.

hperopyl]-HS)-
1-(4-chlorophenyl)-2-

36—
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REPUBLICA DE COLOMBIA
NOTARIA 33 A DE BOGOTA D.C.
ESCRITURA PUBLICA NUMERO:l 6 5 8
- = MIL SEISCIENTOS CINCUENTA Y OCHO - -

FECHA DE OTORGAMIENTO: CUATRO (4) DE

JULIO - - - pop T
- . i “ » h [
DEL ANO DOS MIL DOS (2002). ---4- o9 10 1 et
ACTO:  —==mm———mm———mmm—m—mm e ~=#1--F- 724N 4006-—-
1.- PODER ESPECIAL.---—-===—=— A T

OTORGADO POR: LAFRANCOL S.A., con Ni CHOTARIO-VENTRER
890.301.463-€ - )

a favor de: JOSE LUIS REYES VILLAMIZAR, con C.C.N .
79.152.473 de Usaquén - Bogoté&.,-----——---

Py 2.
numﬁz LOPEZ

NOTARIA TREINTA Y'TRES (33) DE BOGOTA D.C.

EN LA CIUDAD DE BOGOTA, DISTRITO CAPITAL,

DEPARTAMENTO DE CUNDINAMARCA, REPUBLICA DE COLOMBIA,
ANTE MI , DIANA BEATRIZ LOPEZ, - - -

NOTARIA TREINTA Y TRES (33) e T ey ' -

DE ESTE CIRCULO SE OTORGA LA ESCRITURA PUBLICA QUE

' SE CONSIGNA EN LOS SIGUIENTES TERMINOS:——-——————=
! COMPARECIO: JUAN MARIA RENDON, mayor de edad,

!vec1no de Bogota, D.C, identificado con la cédula de

]
——

:ciudadania m‘Jmero 17.125.100 - - S —

Ex :pedida en Bogotd - - - - - -

‘1 'lcm.festé'——“---::———-“---—--- ----- —————————

" PRIMERO: Que obra en su caracter de Representante

;egal de en nombre y representacién de LAFRANCOL

S A soc1 2dad comermal organizada vy existente

. conforme a las .I.eyes colome.anas, con do Jni,l.\i:a E\_
"ﬁ ., -

sede principal =n Cali - valle, constltuldlﬁ fn ntéf-:

S |=

escritura p bl;ca nimerc _ (/\1 JH

Liig 'H'l..l. RO TIEHL CLETO ALGUNO PARA EL USUARID l

————— = ——
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.E

e = ————— et ————

De la Notaria | '

De fecha

Reformada en distintas oportunidades, segin consta

en el certificado expedido por la Camara de

Comercio de Cali - Valle.--——————=—-----———eo———-

SEGUNDO: Que 'en tal carécter, por este publico

instrumento, concede PODER ESPECIAL, PERO AMPLIO Y

— ——

SUFICIENTE a JOSE LUIS REYES VILLAMIZAR, mayor de |

-edad, vecino de Bogot&a, D.C, " identificado con la’

cédula de ciudadania ndmero 79.152.473 de Usaquén,

del C.S. de la J., "domiciliado en Bogota, D.C,

abogado en ejerc1c1o, portador de la T.P.No. 446 55 ;

e e o ——

Republica de Colombia, con direccidén en la carrera-

—

— ot e —— o —

su representante con poder especial, amplio Y

i suficiente, para obtener la protecc;on los

17 No. 88B-23, Oficina 205, de la misma ciudad, como ;

derechos de propiedad inddstrial y de libre

——— 4 — e ———

competenc1a de Lafrancol S. A., a cuyo efecto lo

autorizo, par que nos represente ante cualesquiera

—— — —

especialmente ante las el orden administrativo,

" — - — ey ——— —

contenc1oso, administrativo y jud1c1al en todo lo

concernlente a los siguientes asuntos:-—----—-——--

e

a.- Obtenciédn, formulacién de oberservaciones. VY

‘oposicién a patentes de invencién, modelos y dibujos

' industriales y el registro de licencias de uso de

: esos derechos.-~===--—-—-——-—c -

. b.- Las acciones de oposicidén, cancelacién,

nulidad, medidas cautelares, concesién de licencias

P el

'y en generai los procesos civiles, penales,’
administrativos o  contencioso- administrativos
‘relacionadocs @~ con estos derechosa u otros de

dlferente “naturaleza, acciones y  prccesos que

B i ————— —————— v AE s s

'entidad © persona, ejerza o no Jjurisdiccidn,



I

8567152

,AA

.promueva Lafrancol S.A., O se

promuevan contra esta y.,—-—====---

c.- Para que en todos los asuntos

arriba determinados, tanto en

los términos sefilalados por 1los

articulos 42 vy complementarios

de la decisidén 486 de la Comunidad Andina como del

articulo 70 del C.P.C. pueda sustituir - este

mandato, transigir, conciliar,admitir los hechos del

proceso, desistir, cancelar, recibir, renunciar vy

ratificar los actos de agentes oficiosos y ceder a

st e e e

titulo gratuito y/o oneroso, ' licenciar, inscribir

contratos de cesiébn y de licencia, inscripcidn de

prendas, levantamiento de prendas, inscribuir

Lgerechos de retencién y en general todos los asuntos

éque se deban tramitar ante la Superintendencia de

LEndustria y Comercio.-—-———-——-—~————-c-——ur———--

! Manifestamos que de la . veracidad de las

[

Edeclaraciones del contenido y autenticidad de 1los

documentos anexos en éste instrumento piblico sélo

.respondemos los comparec1entes -

h--_— - - —

HASTA AQUI LA MINUTA PRESENTA

i OTORGAMIENTO Y AUTORIZACION:

—— e — . am—

'1ns;rumento Piblico por los comparecientes vy

advertidos de la formalidad de su contenido, dentro

del término legal lo hallaron conforme con Sus

.:Lntenc.wnes y lo aprobaron en todas sus partes y‘

— e

firmaron junto con la Suscrita Notaria quien da fe y

fr—— e — A 4 e - ———

1 1o autorlza —————

Se utilizaron
e e o e e e
AA B567146, BS567152.
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DERECHOS NOTARIALES: $ 49.600.00
RESOLUCION No. 4188 del 28 de Diciembre del 2001

?KJ—?—- [ — RENDON __ﬁ e ! " _‘
' mmmL S.A. .- ’

' Nit. No. 890 30/ #63-& S T
TEL: § 22-0%-¢6C- '
o e e e . -
3 |_@ e
JOSE LUIS REYES VILLAMIZAR ST T T
I'c.c. Mo.99.152.y13 ____ '
TEL: £21-263 |

___Q)Mun -_'chu?_ KDQ‘EZ

DIANA BEATRIZ LOPEZ

%5""" T Ndﬁh'r'i"jé"bﬁ'“sb"éoﬁn c.

. m ——————— R - -
S

U COPIA (FOTOCOPIA)
| tomada de su origincl que se oxpide conforms al

Artfeolo 19 dsl Dogreto 960 da 1970 en L€ o4 o
: ?;A_-f -

"~

" ‘\: "‘?‘I

— - o RN
‘M i ) "%
. - - a e - “ ' 5‘“‘ . \—ar-" '5? 3

_u.'[@.:lﬂ.nﬂt_"- - mu Dicta. 17712/79 //'\:"‘?.:
— - Dl "'—"'—_=-..- 0 U U ! 2:1 z '._‘,'_ iti “_,;‘..\
1II
3
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. ) CAMARA DE COMERCIO DE CALI |
“"- , DS COMERNI0 T BOOUTL

. \ - ' ! Fecha : 20070529 Hora Certificado : 123616 .
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pid S | Operacion: 02NA8B0529024 PAGINA No. 1
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CERTIFICA:

NOMBRE : LABORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.
DOMICILIO: CALI VALLE

DIRECCTON COMERCIAL :---K 1 46 84
DIRECCION NOTIFICACION JUDICIAL:---K 1 46 84
CIUDAD:CALI

MATRICULA MERCANTIL NRO. 5233-4 FECHA MATRICULA : 02 DE OCTOBER DE 1958
DIRECCION ELECTRONICA : esperanzaccrtes@lafrancol.net
AFILIADO '

CERTIFICA:

NIT : 890301463-8 '

CERTIFICA:

QUE POR ESCRITURA NRO. 1434 DEL 29 DE SEPTEMBER DE 1958 NOTARIA CUARTA DE
CALI , INSCRITA EN LA CAMARA DE COMERCIO EL 02 DE OCTOBER DE 1958 BAJO EL NRO.
18319 DEL LIBRO IX , SE CONSTITUYDO LA SOCIEDAD DENOMINADA LABORATORIC FRANCO,
COLOMBIANO LAFRANCOL S.A.

CERTIFICA:

1
REFORMAS .
DOCUMENTO FECHA.DOC ORIGEN FECHA.INS NRO.
INS LIBRO
E.P. 1104 30/06/1959 NOTARIA CUARTA DE CALI 07/07/1959
19467
B.P. 2309 26/12/1959 NOTARIA CUARTA DE CALI 29/12/195%
20089
E.P. 1725 24/07/1962 NOTARIA CUARTA DE CALI 26/07/1962
24528 ‘3
E.P. 1824 31/07/1963 NOTARIA CUARTA DE CALI 14/08/1963

*%% CONTINUA *** )



-3

Fecha :

CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE CALI

20070529

Hora Certificado :

Operacion: 02NA80529024

PAGINA No.

123616
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26360
E.P.
26717
E.P.
28406
E.P.
31039
E.P.
35711
E.P.
2975
E.P.
4337
E.P.
5994
E.P.
5995
E.P.
10887
E.P.
25355
E.P.
34204
E.P.
73088
E.P.
76917
E.P.
85997
E.P.
3508
E.P.
13847
E.P.
21508
E.P.
31708
E.P.
557
E.P.
7911
E.P.
13371
B.P.

2422

1720

101

552

49564
IX
1956
IX
4964
IX
5579
IX
4406
IX
192
IX
3479
IX
4274
IX
1155
IX
1553
IX
1458
IX
7222
IX
4530
IX
3865
IX
8305
IX
4559
IX
6.004
IX
6241

25/10/1963
16/09/1964
31/01/1966
21/03/1968
12/12/1972
30/05/1973
12/12/1972
12/11/1973
30/09/1974
03/02/1978
07/09/1979
12/12/1984
21/05/1985
20/06/1986
09/06/1987
14/12/1988
04/09/1989
02/08/1990
13/12/1995
16/11/1999
02/12/2004

27/12/2006

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

CUARTA DE

CUARTA DE

CUARTA DE

CUARTA DE

COARTA DE

CUARTA DE

CUARTA DE

CUARTA DE

CUARTA DE

CUMRTA DE

CUARTA DE

NOVENA DE

SEPTIMA DE

SEPTIMA DE

SEPTIMA DE

TERCERA DE

TERCERA DE

TERCERA DE

TERCERA DE

TERCERA DE

TERCERA DE

TERCERAR DE

wk* CONTINUA *¥w

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

CALI

28/10/1963
22/09/1964
01/02/1966
01/04/1968
16/01/1973
13/06/1973
28/11/1973
28/11/1973
28/11/1974
14/02/1978
19/09/1979
19/12/1984
03/06/1985
08/07/1986
24/12/1987
19/12/1988
07/09/1989
13/08/1990
23/01/1996
26/11/1999
14/12/2004

19/01/2007
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CAMARA DE COMERCIO DE CALI
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""‘. G COMENCIO b MIOOTR '
BN P i Fecha : 20070529 Hora Certificado : 123616 '
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R S I Operacion: 02NAB0529024 PAGINA No. 3

drkdrrdrd ok whwhkh Ak ko ko kb hF kb kb i drdrb kb ki kb wk bk

625 IX

CERTIFICA:

VIGENCIA: 29 DE SEPTEMBER DEL A?Q 2057

CERTIFICA:

OBJETO SOCIAL. SE OCUPA EN: A) FABRICACION, DISTRIBUCION Y YVENTA EN EL:
TERRITORIO DE LA REPUBLICA DE COLOMBIA O EN EL EXTRANJERO DE CUALESQUIERA,
TIPOS DE VACUNAS, PRODUCTOS QUIMICOS, FARMACEUTICOS ALIMENTICIOS FUNCIONALES,
COBMETICOS Y FISOLOGICOS, REACTIVOS, ANTIBIOTICOS PARA USO HUMANO Y
VETERINARIO, PRODUCTOS DIETETICOS, COLORANTES DE PERFUMERIA Y AFINES. B) LAl
REPRESENTACION DE CASAS FABRICANTES NACIONALES O EXTRANJERAS DE ESTOS MISMOS,
PRODUCTOS. C) FPABRICACION, IMPORTACION, DISTRIBUCION Y VENTA DE CUALESQUIERA
TIPOS DE PRODUCTOS VETERINARIOS. D) LA REALIZACION DE TODOS LOS ACTOS,'
CONTRATOS, CONVENIOS, DIRECTAMENTE RELACIONADOS CON LOS FINES ANTES INDICADOS.!
EN DESARROLLO DE SU OBJETO SOCIAL PODRA LA SOCIEDAD ADQUIRIR Y VENDER BIENES|
RAICES Y MUEBLES, DARLOS Y TOMARRLOS EN ARRENDAMIENTO, GARANTIZAR CON HIPOTECA
SOBRE LOS BIENES RAICES O CON PRENDA SOBRE 1OS BIENES MUEBLES, OBLIGACIONES A
CARGO DE LA SOCIEDAD; DAR Y RECIBIR A MUTUO COMERCIAL DINERO Y CELEBRAR LOS,
CONTRATOS COMERCIALES DE CAMBIO EN TODAS SUS MANIFESTACIONES, FUNDAR EMPRESAS
QUE TENGAN LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON ELLAS.

CERTIFICA:

ORGANOS DE DIRECCICN Y ADMINISTRACION: 1) ASAMBLEA GENERAL DE ACCIONISTAS; 2),
JUNTA DIRECTIVA; 3) GERENCIA GENERAL. TAMBIEN TENDRA UN REVISOR FISCAL.

ADMINISTRACION: LA ADMINISTRACION INMEDIATA DE LA SOCIEDAD, SU REPRESENTACION:
LEGAL Y LA GESTION DE LOS NEGOCIOS SOCIALES ESTARAN A CARGO DE UN GERENTE,
DESIGNADO POR LA ASAMBLEA GENERAL DE ACCIONISTAS, PARA PERIODOS DE DE DOS (2)
A?05 REELEGIBLE INDEFINIDAMENTE Y REMOVIBLE LIBREMENTE POR ELLA EN CUALQUIER
TIEMPO.

PARAGRAFO PRIMERO. SUPLENTES: EL GERENTE Y REPRESENTANTE LEGAL TENDRA LOSI
S5IGUIENTES SUPLENTES: PRIMERO, SEGUNDO Y TERCERO QUE LO REEMPLAZARAN EN LOS
CAS0S DE AUSENCIAS ACCIDENTAL, TEMPORAL Y ABSOLUTA CON LAS LIMITACIONES QUE
MAS ADELANTE SE ESTABLECEN.

wkk CONTINUR #*#**
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALI
Fecha : 20070529 Hora Certificado : 123616

Operacion: O02NAB0529024 PAGINA No. 4

o i ol e e e e e o o ol e e o o e o W o o e e o e o o ol e ol e e e ol e e o ol ol o i o ol e o ol i W o W o o o o o o o o e ol e i ke i e e

PARAGRAFO SEGUNDO. EL TERCER SUPLENTE DEL GERENTE GENERAL Y REPRESENTANTE
LEGAL ESTARA LIMITADO EN 5US FUNCIONES A: COMPROMETER LOS NEGOCIOS SOCIALES
EN CUANTIA NO SUPERIOR A CUATRO MIL DOSCIENTOS SALARIOS MINIMOS MENSUALES
LEGALES VIGENTES (4.200 SMMLV); CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA
EN GENERAL YA SEA CON LA NACION (MINISTERIOS Y DEPARTAMENTOS ADMINISTRATIVOS),
ENTIDADES DESCENTRALIZADAS ( ESTABLECIMIENTOS PUBLICOS, EMPRESAS INDUSTRIALES
Y COMBRCIALES DEL ESTADO, SOCIEDADES DE BECONOMIR MIXTA), EMPRESAS SOCIALES
CIVILES Y COMERCIALES, CUALQUIERA QUE SEAR SU NATURALEZA CON FACULTADES PARA
EXIGIR © SUSCRIBIR LOS DOCUMENTOS Y GARANTIAS NECESARIOS HASTA LA CUANTIA
ANTES MENCIONADA.

FUNCIONES DEL GERENTE: A) ... B) EJECUTAR Y HACER CUMPLIR LOS ACUERDOS Y
DECISIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS Y DE LA JUNTA DIRECTIVA Y
HACER USO DE LA RAZON SOCIAL. C) REPRESENTAR LEGALMENTE A LA SOCIEDAD CONFORME
A LA LEY ANTE TODAS LAS AUTORIDADES CIVILES, JUDICIALES, MILITARES,
SANITARIAS, DE POLICIA, ADUANALES, POSTALES, ETC. G} LLEVAR A CABO LA GESTION
COMERCIAL Y FINANCIERA. H) TENDRA LA PLENA RESPONSABILIDAD DE LA ACCION
ADMINISTRATIVA, LA COORDINACION Y LA SUPERVISION GENERAL DE LA SOCIEDAD, LAS
CUALES CUMPLIRA CON ARREGLO A LAS NORMAS DE LOS EBTATUTOS.

EN EL EJERCICIO DE B8US FUNCIONES, EL GERENTE PUEDE: l1.- COMPARECER EN LOS
JUICIOS, TRANSIGIR Y  COMPROMETER LOS NEGOCIOS SOCIALES DE CUALQUIERA
NATURALEZA QUE FUEREN, INTERPONER TODO GENERO DE RECURSOS Y CONSTITUIR
APODERADOS QUE LO REPRESENTEN JUDICIAL O EXTRAJUDICIALMENTE. 2.- ENAJENAR A
CUALQUIER TITULO Y COMPRAR BIENES MUEBLES, CELEBRAR CONTRATOS COMERCIALES DE ’
COMPRA Y VENTA EN GENERAL YA SEA CON LA NACION (MINISTERIOS Y DEPARTAMENTOS
ADMINISTRATIVOS), ENTIDADES DESCENTRALIZADAS {ESTABLECIMIENTOS PUBLICOS),
EMPRESAS INDUSTRIALES Y COMERCIALES DEL ESTADO, SOCIEDADES DE ECONOMIA MIXTA),
EMPRESAS © SOCIEDADES CIVILES Y COMERCTALES CUALQUIERA QUE SEA SU NATURALEZA Y
SU CUANTIA, CON AMPLIAS FACULTADES QUE EXIGIR O SUSCRIBIR ILOS DOCUMENTOS, Y
GARANTIAS NECESARIAS. CONTRATAR PRESTAMOS CUALQUIERA QUE SEA SU CUANTIA,
CELEBRAR EL CONTRATC COMERCIAL DE MUTUO EN TODAS SUS MANIFESTACIONES Y
SUSCRIBIR LOS DOCUMENTOS Y COMPROMISOS RESPECTIVOS. HACER DEPOSITOS EN BANCOS
Y AGENCIAS BANCARIAS, FIRMAR CHEQUES, LETRAS, PAGARES, GIROS, LIBRANZAS Y '
CUALQUIER OTRO DOCUMENTO, ASI COMO NEGOCIAR ESTOS INSTRUMENTOS, TENERLOS,
COBRARIOS, PAGARLOS, DESCARGARLOS, ETC.

CERTIFICA:
DOCUMBNTO: ACTA No. 99 DEL 14 DE MARCH DE 2002
ORIGEN: ASAMBLEA GENERAL DE ACCIONISTAS
INSCRIPCION: 09 DE SEPTEMBER DE 2002 No. 14675 DEL LIBRO IX
FUE(RON) NOMBRADC(S) :

*ik CONTINUA wh*
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VICEPRESIDENTE
ROBERTO S. VENTURAR PAULY
C.C.16697614

GERENTE GENERAL Y REPRESENTANTE LEGAL

JUAN MARIA RENDON GUTIERREZ
C.C.17125100

PRIMER SUPLENTE DEL GERENTE

ESTHER ISABEL VENTURA DE RENDON

C.C.38575831

SEGUNDO SUPLENTE DEL GERENTE

ROBERTO M. VENTURAR CRISPINO
C.C.3%086003

PRESIDENTE

ESTHER ISABEL VENTURA DE RENDON

C.C.38979831

CERTIFICA:

DOCUMENTO: ACTA No. 105 DEL 09 DE NOVEMBER DE 2004

ORIGEN: ASAMBLEA DE ACCIONI

STAS

INSCRIPCION: 17 DE FEBRUARY DE 2005 No. 2032 DEL LIBRO IX

FUE (RON} NOMBRADO(S) :

TERCER SUPLENTE DEL GERENTE
JUAN PABLO REYES VILLAMIZAR
C.C.80419709

CERTIFICA:
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DOCUMENTO: ACTA No. 99 DEL 14 DE MARCH DE 2002
ORIGEN: ASAMBLEA GENERAL DE ACCIONISTAS
INSCRIPCION: 09 DE SEPTEMBER DE 2002 No. 14675 DEL LIBRO IX

DOCUMENTO: ACTA No. 105 DEL 09 DE NOVEMBER DE 2004
ORIGEN: ASAMBLEA DE ACCIONISTAS
INSCRIPCION: 17 DE FEBRUARY DE 2005 No. 2031 DEL LIBRO IX

FUE (RON) _NOMBRADO (S)

JUNTA DIRECTIVA
PRINCIPALES
PRIMER RENGLON
ESTHER ISABEL VENTURA DE RENDON
C.C.38979831
SEGUNDO RENGLON
ROSA VICTORIA VENTURA DE VISBAL
C.C.38992048
TERCER RENGLON
JUAN PABLO REYES VILLAMIZAR
C.C.80419709
SUPLENTES
PRIMER RENGLON
JUAN MARIA RENDON GUTIERREZ
C.C.17125100
SEGUNDO RENGLON
ROBERTO M. VENTURA CRISPINO
C.C. 9086003
TERCER RENGLON

ROBERTO S. VENTURA PAULY
C.C.16697614

CERTIFICA:

*kh CONTINUR *w*
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DOCUMENTO: ACTA No. 99 DEL 14 DE MARCH DE 2002
ORIGEN: ASAMBLEA GENERAL DE ACCIONISTAS
INSCRIPCION: 09 DE SEPTEMBER DE 2002 No. 14675 DEL LIBRO IX

FUE (RON) NOMBRADO(S) :

REVISOR FISCAL
ALFREDO LOPEZ & CIA. LTDA
NIT.800026893-5

CERTIFICA:

DOCUMENTO: DOCUMENTC PRIVADO DEL 20 DE OCTOBER DE 2006
ORIGEN: ALFREDO LOPEZ & CIA LTDA
INSCRIPCION: 07 DE NOVEMBER DE 2006 No. 12672 DEL LIBRO IX

FUE(RON) NOMBRADO(S):

REVISOR FISCAL PRINCIPAL
ALFREDC L?PEZ CAMPO
C.C.8241912

REVISOR FISCAL SUPLENTE
GEOVANA GONZALEZ GALINDO
C.C.66559852

CERTIFICA;

CAPITAL AUTORIZADO: %$7,500,000,000
NUMERQ DE ACCIONES: 750,000,000
VALOR NOMINAL: $10

CAPITAL SUSCRITO: $56,000,000,000
NUMEROC DE ACCIONES: 600,000,000
VALOR NOMINAL: $10

CAPITAL PAGADO: $6,000,000,000
NUMERO DE ACCIONES: 600,000,000
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VALOR NOMINAL: $10

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADRO EN LA CAMARA DE COMERCIO BAJO
EL NRO.5234- 2 ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO COLOMBIANO
LAFRANCOL

UBICADOC EN: ---K 1 46 84 DE CALI

RENOVO : POR EL A?0 2007

CERTIFICA: |

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO '
EL NRO.369809- 2 ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO COLOMBIANO
LAFRANCOL S A

UBICADO EN: --K 1 46A 70 DE CALI

FECHA MATRICULA : 29 DE APRIL DE 1994

RENOVO : POR EL A?0 2007

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.369810- 2 ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO COLOMBIANO
LAFRANCOL S A

UBICADO EN: ---K 1A 46 A 32 DE CALI
FECHA MATRICULA : 29 DE APRIL DE 1994
RENQOVO : POR EL A?0 2007
CERTIFICA:

QUE LA SOCIEDAD EFECTUO LA RENOVACION DE SU MATRICULA MERCANTIL EL 29 DE
MARCH DE 2007

CERTIFICA:

#%% CONTINUA *+¥+



N
%

CERTIFICADO NACIONAL
CAMARA DE COMERCIC DE CALI
Fecha : 20070529 Hora Certificado : 123616

Operacion: 02NAS80529024 PAGINA No. 9

Fdrdrdrwk Rk bk Rk r kR Rk hrh ok k kA Ak koo

QUE NO FIGURAN OTRAS INSCRIPCIONES QUE MODIFIQUEN TOTAL O PARCIALMENTE EL
PRESENTE CERTIFICADO.

LOS ACTOS Y DOCUMENTOS REGISTRADOS QUEDAN EN FIRME CINCO (5) DIAS HABILES
DESPUES DE LA FECHA DE SU INSCRIPCION, SIEMPRE Y CUANDO DENTRO DE DICHO
TERMINO NO SEAN OBJETO DE RECURS0S EN LA VIA GUBERNATIVA.

DE CONFORMIDAD CON EL DECRETO 2150 DE 1.995 Y LA AUTORIZACION IMPARTIDA POR
LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO LA FIRMA MECANICA QUE AFPARECE A
CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES.

DADO EN CALI A LOS 29 DIAS DEL MES DE MAY DEL A?0 2007 HORA: 12:28:45
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Act 4

GUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
NIT : BOO17608%-2

RECIBO GFICIAL DECAA : 07 - 42.177
FECHA t NAYO 29 DE 2007

Bt CONSIGNACIODN $nt

BEPOEITANTE TIPD PAGO BANCD CUENTA No. PAGO FECHA P8D Vr. PRED

REVES Y REVEJ ABOGADDS CONJIENACION  BANCD POPULAR  030-00110-6 4061301  28/03/2007 1.024.000.00

iy C O NCEPT D BIM

CANT. REWTISTICO COMCEPTD TOTAL CONCEPTO
1 J0003-01-04 PRESEMTACION DE ORSERVACIONES 12 WARCAS Y LEMAG COMERCIALEG 235.000.00
TOTAL » $ 256.000.00
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RECIBD DE CAJA APLICADO AL EIPEDIEMTE No.




