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Invenci6n tiene nivel inventivo si no es obvia para una persona versada en la materia) 20 (los métodos terapéuticos o
quirurgicos para el tratamiento humano o animal, asi como los métodos de diagnéstico aplicades a los seres humanos o a

animales

Justificacién: VER ANEXO

@ Comprobante de pago No. ::_0_7"' 42-?‘?/ . (Oposmrdn) Fecha ”"V‘ 29 o6 2007

(Prérroga) Facha __




&0 EE EE

©

Anexos: /}?)(

Comprobante de pago de la tasa

Poderes, si fuere el caso

Pruebas de los fundamentos de la oposicitn
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Senor
SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: EXPEDIENTE 06-060-219

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 1128

SOLICITANTE: ASTRAZENECA AB.
PRIORIDAD: GB 0329780.1 del 23/12/2003

SE 0401907.1 del 21/07/2004

SE 0402785.0 del 15/11/2004 ,
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
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:

i PETICION

Negar el beneficio patentario a la solicitud contenida en el expediente 06-060-219,
por no cumplir con los requisitos de patentabilidad a que se refieren los articulos

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 - wwwreyes-abogados com - Bogoté, Colombia,



14, 16, 18 y 20 de la Decisién 486 de la Comunidad Andina de Naciones, con base
en los fundamentos de hecho y de derecho que me permito exponer a

continuacién. Z

. LEGITIMO INTERES

Asiste a LAFRANCOL 8.A., en su condicion de industria farmacéutica, legitimo
interés para presentar esta oposicién, pues la eventual concesion de la sai/c“izd
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.

Nl. FUNDAMENTOS DE LA OPOSICION

3.1. Los compuestos que reivindica la solicitud colombiana 06-060-219 que
resultan ser analogos de ezetimibe (con un atomo de azufre en vez de un carbono
en la posicion 3 respecto al nucleo de azetidinona) 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 obtencidn, carecen de novedad y nivel inventivo
como se argumenta a continuacion:

En primer témino, los compuestos de la formula (12) y (l) asi como los procesos
de obtencién que se reivindican en la solicitud en tramite resultan ser simples
analogos de ezetimibe (entre otros) y su enantiomero obtenidos por reacciones de
sintesis muy comunes, como se vera a continuacion:
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En la solicitud colombiana en tramite, el hidroxilo del grupo hidroxifenil que
sustituye al nicleo de azetidinona en posicion 4 reacciona con el compuesto
de férmula (lil) (donde L es un grupo desplazable o saliente), donde al parecer
por sustitucién nucleofilica (SN2) permite obtener el compuesto de formula (1)
(éter alquil sustituido arilico).

- I
ro—t —B°. R0 BB r_o

En sintesis organica, la manera méas simple de preparar un éter es hacer
reaccionar un alcoxido con un haluro o sulfonato de aquiio en una secuencia

tipica SN2.



Proceso 2:
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En la solicitud colombiana en trdmite, se hace reaccionar el acido carboxilico
de férmula (IV) o su respetivo derivado éster con una amina de férmula (V)
para obtener el compuesto de férmula (I) (amida).

0 0

RC—cH + rNE, 2+ p Ly . mo

En sintesis organica una amida puede ser preparada comunmente haciendo
reaccionar un acido carboxilico o0 su respectivo éster con una amina.

Adicional a lo anterior, es importante resaltar que la analogia de estos compuestos
con ezetimibe (resaltada en rojo)

Q
b
5 'S

Ezetimibe con R3 y R4= Fluor. Analogos de Ezetimibe



que como toda persona versada en la materia reconoce, consiste en el cambio de
atomos o grupos de atomos en un farmaco, que presentan propiedades
fisicoquimicas y bioldgicas similares’, a través de una reaccién tipica de
sustitucion nucleofilica de un grupo L por el 4tomo de azufre de un grupo SH, tal
como se pretende hacer en el proceso 5 y 6 de la solicitud colombiana en tramite:

Proceso 5:

ax X)
Proceso 6:
SEUNE
ﬁ 0 M R H
o7 + R3 -SH
: \RJ
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Del mismo modo se debe tener en cuenta que los isésteros mas reconocidos son:

lsosteros clasicos

1. Alomos ¥ grupos univalenies
a.CH, NH; OH F CI
b.Cl PH, SH

c. Br Pr
d. I 1-Bu
2 Atomos ¥ grupos bivalentes
a —NH— —0— —Se—
b. A —CONHR —CO.-R R
3, Aloinos ¥ grupos trivalentes
a. —CHm= —Nma
b. —Pmm —_—A s

4. AMomos tetruvalentes
a. —J.'— —él‘—
i |
+

+

b, s=Cam s Nam ==Pr=
$_ LEquivalenies dv anillos
a. —CH=CH— —5— {¢j. bencenu. tiofeno)
b. —CH= —N= (gj, bencenu, pirkiina)
¢. —0— —. —] —NH— (uj. icirahidrofuranc.
teershidrotiofeno.
ciclopeniano, pirrolidina

' hitp:/fwww.qo.fcen.uba.ar/Cursos/quimed_files/QMS.pdff



Es asi que, los compuestos obtenidos en estos procesos podrian describirse como
profarmacos de compuestos andlogos 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 nlcleo 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 bioconversién, o
sea, transformacion quimica o enzimatica en un medio biolégico regeneran la
sustancia activa.

Siendo el uso de los cambios isostéricos (Langmuir 1919 y Erlenmeyer 1932") y la
formacién de profamacos (reconocidos y definidos por Alberf? desde 1958)
herramientas ampliamente reconocidas para dar solucion a diversas
eventualidades de una molécula con actividad farmacolégica, no puede entonces
atribuirsele novedad y mucho menos nivel inventivo a un proceso de obtencién de
compuestos andlogos de ezetimibe (u otro compuesto —dependiendo de los
sustituyentes) o sus profarmacos a través de reacciones sencillas de sustitucion
nucleofilica (por ejemplo en la obtencién de los analogos con atomo de azufre en
vez de CH2) y esterificacion y formacién de amidas (en el caso de la formacion de
profarmacos).

> La patente americana US 5,633,246 publicada el 27 de mayo de 1997 y
titulada “SULFUR-SUBSTITUTED AZETIDINONE COMPOUND USEFUL AS
HYPOCHOLERESTOLEMIC AGENTS" se refiere a compuestos de la férmula:

2 ALBERT A. Chemical aspects of sclective toxicity. Nature 182, 421 (1958).

N
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571 ABSTRACT

Sulfur-substituted azetidinone hypocholesterolemic agents
of the formula

or a pharmaceutically acceptable salt thereof, wherein:

' is aryl. R"-substingted aryl or heteroaryl:
Ar" is aryl or R*-substituted aiyl;

Ar® is aryl or R3-gubstituted aryi;

qisOor l: and n are 0-5; provided that
the sum of m. n and q is 1-5;

R* is selected from lower alkyl. —ORS. —O(CO)R®,
—O(CO)OR®, —O(CH,), sORS. —Q(CO)NRR’.
—~NR°R’, —NRYCO)R”. —NR¥%(CO)OR®. —NR®
(CONR'R®. —NRSSO,R®, _coon“. —CONR®R’.

—~COR®_—S0.NR*R’, —O{CH,),.,o—
COORS. |—0(CH,),.W(.0NR‘R’ i—(lawer alkylene)
—COOR" an

% is selected from —OR®, —Q(CO)R®, —O(CO)OR®,
—orcug, _sORS, —O(CONR®R’. —NRSR”. —NR®
(CO)R?. —NR%(COJOR®, —NRS(CO)NRTR®.
—NR“SO,R” —COOR®, —CONR®R”. —CORS.
—SO,NR°R?, 5(0)..R®. —O(CHy),.,o—COOR".
—O(CH,),.,CONR’R’. —CF,. —CN. —NO..

(Patente americana US 5,633,246)

(Solicitud colombiana en trémite)

Como observamos, tanto la patente americana como la solicitud colombiana en
trdmite permiten la obtencién de derivados de azetidinona sustituidos con un
atomo de azufre en la posicion 3 (rojo), asl como de compuestos con



sustituyentes con caracteristicas quimicas similares en la misma posicién 4
correspondiente al grupo hidroxifenil (verde).

De la misma manera, en el capltulo descriptivo de la anterioridad mencionada
se hacen mas evidentes las similitudes entre las caracteristicas de los
compuestos de la patente americana y de Ia solicitud colombiana, en especial
en lo que respecta a que los compuestos poseen el mismo nucleo principal -el
cual a su vez cuenta con la presencia del atomo de S-, y los demas
sustituyentes en su gran mayoria son idénticos:

A ,X-\Y- L S(O) J___rm IA
NG . -

0 AP

In compounds of formula JA. the sum of m and n is
preferably 2. 3 or 4. mare preferably 2. cxed are
compounds wherein the sum of m and Wis 2, and r is O or
1.
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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 5,633,246

17. Una formulacién farmacéutica que
comprende un compuesto de acuerdo con
una cualquiera de las reivindicaciones 1 a
12 en mezcla con coadyuvanies,
diluyentes ylo vahiculos
farmacéuticamente aceptables.

In still another aspect. the present invention relates to a
pharmaceutical composition comprising a serum
cholesterol-lowering effective amount of a compound of
formula [ in a pharmaceutically acceptable carrier.

14. Un meétodo de tratar o prevenir
arteriosclerosis que comprende Ia
administracién de una cantidad efectiva de
un compuesto de acuerdo con una
cualquiera de las reivindicaciones 1 a 12 a
un mamifero necesitado de ello.

The present inveation also relates 1o a method of reducing
plasma cholesteral levels, and to a method of treating or
preventing atherosclerosis, comprising administering to a
mammal in need of such treatment an effective amount of a
combination of a sulfur-substituted azetidinone cholesterol

19. Una combinacion de un compuesto
de acuerdo con la formula (1) o (12) con
un inhibidor de HMG Co-A reductasa.

Cholesterol biosynthesis inhibitors for usc in the combi-
nation of the present invention include HMG CoA reductase
inhibitors such as lovastatin. pravastatin. fuvasiatin
simvastatin, and CI-981: HMG CoA synthetase inhihitors,

» La patente americana US 5,744,467 del 28 de abril de 1998 y titulada
“‘SULFUR-SUBSTITUTED AZETIDINONE COMPOUND USEFUL AS
HYPOCHOLERESTOLEMIC AGENTS" revela compuestos de la formula:

[57] ABSTRACT
Sulfur-substituted azetidinome hypocholesierolemic agents
of the formula
|l |
MmNy, A
gt
N\M'

or a pharmaceutically acceptable salt thereof are disclosed,
as well as pharmaceutical compositions containing them,
and a method of lowering serum cholesterol by administer-
ing said compounds, alone or in combination with a cho-
lesterol biosynthesis inhibitor.



Ar iy R¥-substituted aryl or heteroaryl;
Ar? is aryl or R*-substituted aryl;
Ar is aryl or R o-substituted aryl;

E;is(!a-l': [.
ris0, 1 or2;

R* is 1-5 substitueats indepepdently sclecied from the
group copsisting of lower alkyl, —on‘ —O{CNRS,
—O{CO)OR®, —-O(Cll‘) sORY, —O{CO)NRR’,
—NRR’, -Nn‘(cmon’ —~NR®
(com'n ‘ean’ —coon —CONR'R’,

SO)

O A (e
COOR* aad —OH==0H—COOR%;

Rz 1-5 substituents independently Mﬁ'ﬂmﬁ!

goup coasistng of —OR®, —Q(COIR ¢, —O(C0)
on' —o:cn,). ,on' —O(COINR! —Mt"lt"

Z::‘ —coon' —comt"l:.s

S(O —uCH;)I m—COOH‘
—O(C!lz) 1= l“com a --NO
Inlopn ~(lower llkylelem nll ——CII—CII-—

(Patente americana US 5,744,467)

m

'I-l"-lﬁ.

(Solicitud colombiana en trdmite)

En donde los sustituyentes resaltados en verde, coinciden en buena parte con
los sustituyentes correspondientes a la misma posicién en los derivados de la
solicitud colombiana en tramite, ademas, en ambos casos se pueden obtener
derivados de azetidinona sustituidos con un 4tomo de azufre en la posiciéon 3

(rojo).

De la misma manera, en el capitulo descriptivo de la anterioridad mencionada
se hacen mas evidentes las similitudes entre las caracteristicas de los
compuestos de la patente americana y de la solicitud colombiana, en especial
en lo que respecta a que los compuestos poseen el mismo nucleo principal -el
cual a su vez cuenta con la presencia del atomo de S-, y los demas
sustituyentes en su gran mayoria son idénticos:



In compounds of formnla JA, the sum of m and n is
pdnhly2.3u'4.muepefmbly2.mi§m
compounds whereis the sumof mand nis 2 aadris 0 or
1
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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 5,744,467

17. Una formulacion famacéutica que
comprende un compuesto de acuerdo con
una cualquiera de las reivindicaciones 1 a
12 en mezcla con coadyuvantes, diluyentes
ylo vehiculos farmacéuticamente
aceptables.

In still another aspect, the present invention relales 10 a
pharmaceutical composition comprising s serum
cholcsterol-lowering effective amount of a compound of
formula I in a pharmaceutically acceptablc carrier.

In yet another aspect. the inveation relates 10 a pharma-
ceutical composition comprisiag an effective amount of a
sulfur-substituted azetidinone cholesterol absorption inhibi-
tor of formula L, a cholesterol biosynthesis inhibitor, and a
pharmaceutically acceptable carrier. In a final aspect, the

14. Un método de tratar o prevenir
arterioscierosis que comprende la
administracion de una cantidad efectiva de
un compuesto de acuerdo con wuna
cualquiera de las reivindicaciones 1 a 12 a
un mamifero necesitado de ello.

preventing atherosclerosis, comprising administering to a
mammal in aeed of such treatment an effective amount of a
combination of a sulfur-substituied azctidinone cholesterol
absarption inhibitor of formula I aad a cholesterol biosyn-
thesis inhibitor. That is. the present invention relates to the

4. A method of treating or preveating atherosclerosis or
reducing plasma cholesterol levels comprising simmita-
neously or sequentially administering to a mammal in need
of such trestment an cffective amount of a cholesierol
biosynthesis inhibitor and a compound repeesented by the
structural formula

20. Un proceso para preparar un compuesto
de formula (I) que consta de (..) y
posteriormente, si es necesario o deseable:
(...) iv) separar dos o0 mas enantibmeros.

(...)

Compounds of the invention have at least one asymmetric
atom and thevefore all isamers, including enantiomers and
diastereomers are contempiated as being part of this inven-
tion. The invention includes d and 1 isomers in both pure
form and in admixture, incinding racemic mixtures. Isomers

19. Una combinacién de un compuesto de
acuerdo con la formula (I} o {I2) con un
inhibidor de HMG Co-A reductasa.

Cholcsterol biosynihesis iahibitors for use in the combi-
nation of the present invention include HMG CoA reductase
inhibitors such as lovastatin, pravastatin, fluvastatin.
simvastatin, and (1-981: HMG CoA synthetase inhibitors.

Z.Apharmivaninlmmpo;iﬁm«;fdﬁmlwbueinlhc
cholesterol biosynthesis inhibitor is selected from the group
consisting of HMG CoA reductase inhibitors.

13. Un método de tratar o prevenir
enfermedades hiperlipidémicas que
comprende la administracion de una
cantidad efectiva de un compuesto de
acuerdo con una cualquiera de las
reivindicaciones 1 a 12 a un mamifero
necesitado de elio.

1. A pharmaccutical composition for the treatment or
prevention of sthexosclerosis, or for the reduction of plasma
cholesterol levels. comprising a compound roprescated by
the structural formula

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




* Derivados de azetidinona sustituidos en la misma posicién 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 Utiles en el
tratamiento de trastornos hiperlipidémicos y arteriosclerdticos.

> Siendo la obtencidén de estos analogos de azetidinona, sustituidos con un
atomo de azufre en la posicion 3, al parecer el argumento central de novedad y
nivel inventivo de esta solicitud colombiana en tramite, a continuacién se
demuestra con una publicacion cientifica que estos compuestos derivados de
azetidinona con un &atomo de azufre son ampliamente reconocidos y
caracterizados, y que por lo tanto no se puede adjudicar nivel inventivo en su
obtencion, tal y como pretende la solicitud colombiana en cuestion:

SYNTHESIS OF C3 HETEROATOM-SUBSTITUTED AZETIDINONES THAT
DISPLAY POTENT CHOLESTEROL ABSORPTION INHIBITORY ACTIVITY?.

Abstract: The C3 phenylpropyl side chain of N-phenylazetidinones related to SCH
56524 was modified by replacing the hydro: ethylene with various isoelectronic

or_isosteric groups. Modifications at the 3' position led to less-active compounds;
however, modifications at the 1' position provided compounds with improved
cholesterol absorption inhibitory activity. An enantioselective route for the synthesis

of C3_1'-sulfur-substituted azetidinones and the development of structure-activity
relationships for this series of compounds are presented.

» Por Ultimo, la solicitud colombiana en tramite 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
serén patentables: los métodos terapéuticos o quirirgicos para el tratamiento
humano o animal, asl como los métodos de diagnostico aplicados a los seres
humanos o a animales.”

4 Synthesis of C3 heteroatom-substituted azetidinones that display potent cholesterol
absorption inhibitory activity. (eng; includes abstract) By McKittrick BA, Journal Of Medicinal
Chemistry [J Med Chem)], 1998 Feb 26; Vol. 41 (5), pp. 752-9; PMID: 9513603

o



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, razdn por la cual no puede ser objeto de privilegio de
patente de invencion.

. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 16, 18 y 20, el articulo 30
(Reivindicaciones) y el articulo 42 (Oposiciones) de la Decisién 486 de 2000.

V. PRUEBAS

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

» La patente americana US 5,633,246 del 27 de Mayo de 1997 y fitulada
“SULFUR-SUBSTITUTED AZETIDINONE COMPOUND USEFUL AS
HYPOCHOLERESTOLEMIC AGENTS" paginas 3, 4,6,7,9y 13.

» La patente americana US 5,744,487 del 28 de abril de 1998 y titulada
“SULFUR-SUBSTITUTED AZETIDINONE COMPOUND USEFUL AS
HYPOCHOLERESTOLEMIC AGENTS" paginas 2, 3,4,6,7,9, 12y 13.

» La publicacion cientifica SYNTHESIS OF C3 HETEROATOM-SUBSTITUTED
AZETIDINONES THAT DISPLAY POTENT CHOLESTEROL ABSORPTION
INHIBITORY ACTIVITY, abstract.

VI.  ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito

los 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 tramitacién de oposicion.



4. Copia para correr traslado al solicitante.
5. Las mencionadas en el acépite de pruebas

Vil. NOTIFICACIONES

El suscrito recibira nofificaciones 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 recibira en sus oficinas localizadas en la Carrera 1 N°
46-84 de Cali.

Sefor Superi

JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A 44655 del C.S.J.
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57 ABSTRACT

Sulfur-substimted azetidinone hypocholesterolemic agents
of the formula

R
1
oy

or a pharmaceutically acceptable salt thereof, whereiu:
Ar! is aryl. R™-substituied ary] or heteroaryl;
Ar? is syl or R%-substituted ary;
AP is wyl or R%-substituted aryl;

X and ¥ are —CH,— —CH(lower alkyl)— or
—Cydilower alicyl)—;

R Is —ORS. —O(OO)R®., —O(COYOR® or —O(CO)
NR'R’; R? Is hydroges. Jower alkyl or aryl: or R and
R! together are =0);

qis 0 or 1;ris 0. 1 or 2; m and o ace 0-S; provided that
the sum of m. n and q is 1-5;

R* iz selecied from lower alkyl, —OR®. —O(CO)R®
—O(CO)YOR®. —O(CR,), sORS. —Q(CO)NRR’,
—NR'R’. -~NRXCO)R?. —NRYCO)OR®. —NR®
(CONR'R®, —NR®SO,R°, —COOR®. —CONR®R’.
—COR®, —SONR'R". S(O)R°. —O(CH)s 1n—
COOR®, —O{CH,),_,(CONR'R’, —(lower alkylenc)
—COOR?® and —CHwCH—COOR®,

R® ig selected fram —OR®, —O(COJR®, —O(CO)YOR®,
—O(CH,), ;ORY. —O(COINRR?. —NR*R’, —NR*
(CO)R”. —NR‘(CO)OR’ —NR‘(CO)NR'R'
—NR*SO,R". —COOR®, —CONR'R”. —COR®,
—SO,NR°R”. S(0),,R". —occu,),_,,—coon‘
—O(CH,),.,eCONR*R?, —CF,, —CN. —NO..
halngen, —(lower alkyleas)COOR® and —CH=CH—
COOR*;

R% R and R" are H. lower alky). aryl or aryl-substituted
lower alkyl;

R is lower alkyl. aryl or aryl-subminted lower alkyl; and

R js selected from fower alkyl. —OR®, —O(CO)R®.
—O(CO)OR®, —O(CH,), sOR%, —O({CO)NR°R’.
—NR®R". —NRY(CO)R’. —NR%CO)OR®. —NR"®
(CONRR®, —NR*S0,R®. —COOR®, —CONR®R’.
—COR®. —SO,NRR’, §(0)..R*. —O(CH,),.,o—
COOR®, —O(CH,),_,cCONR®R”. —CF;. —CN
—NO, md halogen;

are disclosed, as well as pharmaceutical compositions
conlaining them. and a method of lowering serum
cholesterol by administering safd compounds, aloae or
in combination with a choiesterol biosynthesis inhibi-
o

15 Claims, No Drawings
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~O(CO —O(CO)NR‘R" mmdMIM cholesteral blosyn-
—un'nwb’m'(m—m‘ :hu'uilmmuhmth:uﬁoudmmh

(COINR'R". —Nn'so,k.—m' —CONR'R’,
—COR®, —SO,NRR7, §( 0).,_!:

COOR, —ORT), . Conte” —era oy
—yo,-dlnlnpn.

Within the tcope of formuls 1, there are two preferred
structires. In formuls SA. q is zero and the remsinieg
variables are as defined above. and in formals IB, q is 1 and
the remnining variablcs arc as defined shove:

..a/"'\v./"":rl'(\"'

'Ar?
R ™

H\’R. ,fl’\"l. P A
I

R*. R* and R'® we each preferably 1-3 independently
sclected substituents. Preferred are compounds of formala X

whereln Ar' & R™-substitated phexy] or thiemyl,
q:adl;{! pheny] or thiemyl. Ar® is peef-
Py eq:edlnly@-lt‘)-nlmm
Ml. preferably pheuyl or batituted
apuctally (43 mbgucd When AP 1s RV,
i helogeno, especially
fluoro. When nn‘:nmml.n‘bmw
—OR®, wherein R® is hydrogen of Jower alkyl,
When is R’-substitnted pheoyl, R® i preferably

pounds of formula T wherein Ar* iz phenyl. 4-flnorophenyl
or thicuyl. Ar® is 4-(alkaxy or hydroxy)phenyl, and Ar® is
phenyl or 4-flscrophenyl.

X and Y xre each —CH—. The wum of m, o
and q is preferably 2, 3 or 4. more preferably 22 Whea g i
1. n is prefomtly 1 to 5.

Preferences for X, Y. Ar' A and Ar® are the same In cach
cffwlllllnlhlllll!

of formula TA. the sum of m and n [s
prel’enuyz 3 or 4. mare prefersbly 2. Also proferred are
mﬁﬁuﬂnﬁemdnnﬂnhlaﬂrkOw

Inmdlufmm the sum of m and n 1s
preferably 12 or 3, more prefersbly 1.

are compounds wherein mis zero andn is {.R' Is
wmxuwmly—un‘ wherein RY is

mmbuﬂnblemaw
(snu—q’g—ogcomm—qcom'n
defined above), or R and R* together form & =0 group.

This {ovention also relates to a method of lowering the
serum cholaseral level in a4 mammal in need of such

treaiment comprising administecing an effcctive amount of a
compound of formila L That Js, the use of » compound of
the prescat ipvention as an hypocholesterolemic agent is
also claimad,

Tn silll ancther aspect, the present invention relates to a
pharmaceutical compesition comprising a serum
cholesteral-loweting effective amount of a compound of
formula I in a pharmacsutically cmxier.

The prescat invention also relates 10 a method of reducing
plasma cholesteral Jovels. and to a method of treating o
preventing stherosclerosis, comprising administering to a
mammal in need of such treaimest ar effective amount of a
combinstion of a sulfor-substitnied azetidinone cholesterol

uge of a sulfur-substiinted aretidinons cholesterol ahsorption
imhibitor of formmuila I for combined use with & cholesterol
biosynthesls inhibitor (and, similarly, use of a cholesteral
biosynthesls inhihitor for combined use with a sulfur-
memmﬂw
foonuls T} to treat or prevent stherosclerosls or to reduce
plasma chalesterol levels.
In yet ancther aspect, the invention relates to a pharma-

amoust of a cholesterol biosynthes]s inhibhior in a pharma-
ceatically accepiablo carrier.

As used herein, the texma “lower alkyl” means straight or
branched alkyl chains of 1 to 6 carbon atoms,

“Aryl" means phexyl, naphtiryl, indenyl, tetrabydronaph-
thyl or indenyl

chlorise, bromine or jodine stoms.

The above staicment, whereln R®, R and R” are said to
be indepeadently selected from a group of substitents,
means that R, R and R* are independently sclccted, but
also that where an RS, n'un'vanmm

a compound of (oomuls L Isomers may alto Include geo-
metric isomers. e.g. when a dosblo bond is present. Al such
geometric iscmers arn conteemplsicd for this invention,

Those skilled in the art will approciate that for some
compounds of formula L one lsomer will chow greater
pharmacological activity than another isomar.

Compoupds of the Invertion with sn amino group can
form pharmaceatically acceptablec salts with organic and
Inorganic acids. Examples of suitable acids for salt forma-
tion are bydrochioric, sulfuric,
oxalic, malonic. salicylic. mallc, fumaric. succinic. ascorbic,
maleic, methenesulfonic and other minersl sad cerboxylic
ackls well known to those in the st. The salt {s prepared by
coutacting the froo base form with a suficicat amonnt of the
desired acld to [wodiice a salt. Tho free buse: form may be
regenerated by tremiing the salt with » suitable dilute aqee-
ous buse solation such as dibrie aqueons sodiom bicarhos-
ale. The froe base form differs from its respoctive salt form

somewhat in cextain physical properties, such as solbility ia
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polar scivents. but the salt is otherwise equivalent to its
respective free base farm for purposes of the invention.

Certain compounds of the inveation are acidic (e.g., those
compounds which possess a carboxyl gronp). These com-
pounds form phanmacentically salis with inor-
ganic and organmic bascs. Examples of such ssits are the
salts. Also included are salts formed with pharmaceutically
acceptable amises soch as ammonia, alkyl amines,
Irydroxyalkylamines, N-methyigiucamine and the Like.

Cholesterol biosynthesis inhibiters for usc in the combi-
nation of the present invemtion include HMG CoA reductase
inhibitars such as lovastatin. pravastatin. fluvastatin
simvastatin. and CI-981; HMQ CoA syathetase Inhibitors,
for example 1.-659.699 ({(B.B)-11-{3R-(hydroxymathyl)-4'-
oxo-2'R-oxetanyl]-3.5,.7R-trimethyl-2 4-undecadicnoic
acid); squaiene synthesls Inhibitors. for exampls squalestatin
1; and squalenc cpoxidase inhihitors, for example, NB598
{(})-N-ethyl-N-(6.6-dimethyl-2-hepten-4-yuyl)-3-[(3 3'-
bithiophen-5-yl)methoxy]benzeae-methanamine
hydrochlaride) and other cholesterol biosynthesls inhibitors
such as DMP-565. Preferred HMG CoA reductase inhibitors
are lovastatin, pravastatin and simvastatin.

Compounds of formula 1 can be prepared by kmown
methods. for example those described below.

Method A:

|
A Xt Y8 COR Yy
R

n “
AA
) ll: m
“ad
RU
M’—K-—G::l.—'t.—! At

2psg

Compounds of formula I wherein r is zero, R is a
protected hydroxy group, wherein the protecting groups ace
as defined below in Table 1. and the remaining variahles are
a8 defined sbove, ic.. compounds of formula In, can be
prepared acconding to the above reaction schame, wherein 8
carboxylic ackd of formuls 11 Is reacied with an Lmine of
formula YT in the presence of 8 base such 2s trethylamine
and a suitshls alehydrating agent such as dimethylphos-
phoramidous

compound of formula Ja. When the protected hydroxy group
R is an alknxy or benzyloxy group. such a protecting group
nced not be removed to obtain a compound of forma 1, but
other protecting groups can be remaoved using conventional
techniques to obtain compounds of fortanla I wherein R is
hydroxy.

Compounds wherein R is hydroxy can be converted by
well known lechnigues to other nds of formula I
whercin R is functionalized. L., i is —OR®, —O(CO)R®,
—O(CO)OR®. ar —O(COMNRR’. whereln R®, R and R®
ar: ms defined above and R®™ is lower afkyl, aryl. or
aryl-Hower alkyl. For example, treanment of the alcobol with

6

will afford compounds (Le., R or B is
OR®. wherein R® Is lower alkyl); trestment of the sicobol
with sn acylsting agent such as acetylchloride will resull in

nds wherein R or R? is —OC(O)R®; trestment of the
alcohol with phosgene followed by an alcohol of the farmaula
HOR® affords compoands substituted with a —OC(O)OR®
group: and treatment of the aleohal with phosgene followed
by an amine of the formnia HNRC affords compounds
wherein R or R? is —OC(O)NRR’.

Compounds of formmis Ia wherein q is 1. and R and R!
form an —O group can be converted to the comresponding
compounds whereln R' is hydrogen axd R is OH by treat-
ment with a reducing ageat such as sodium horohydride

To prepare the correspondivg sulfiayl compoumds, le.,
compounds of formula I whereln r is 1, and the remaining
variables are as defined ahove (compounds of formula 1)
treat the hydroxy-protected thio compound of formula Ia
with 1 oquivalent of ap oxkiant such as a perncid. o.g..
m-chloroperbenzoic acid. or sodium metaperiodate:

RN ﬁ'
|
h% A=K, —{C)y—Ys—5 A

v or"("

“pd

To prepare the corresponding sulfonyl compounds. Le.,
compounds of formula I wherein 1 is 2. and the nemaining
variabics arc as deflaed above (compounds of foemula Ic).
treat the hydroxy-rrotected thio compound of formula Ia
with 2 equivalents of an cxidant as describad sbove:

. | I
h% M-l—x_—((i:]'—'r_ |
»

i .
o "\A.a
Compounds of fomalae Ib and Ic can be deprotected at R*

as necessary to obtain compounds of formuix L
Mecthod B:

"
S il °"'I‘(”

AP
v
af m

"\M
ap

v

[+

ot}
|
"% Ad \x_/‘f)'\y_/s As
R

Compounds of formnla Is, whereln the variahles e a3
defined mbove. can be pecpared by reacting a protected
merceptoacetic acld of formula IV, wherein Q is a sulfur-
protecting group such as benzyl or substituted-benzyl, with
an imine a3 descxibed In Method A. The protecting group Q
is then remaved. and the mercapto group is alkyisted with a

an alky] halide in the presence of a suitable base such as Na{ . corapound of the formula

g/
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‘TABLE 1-continued

Gxepiobe  Group o be Prowcwd aad
Profecied Proecting Growp
—-N
[+]
-OH [+ 11

=0OCH;, ~OCHOCHs, —olf—cm

—OBKCH,)y. or —OCH,pharryl

We have found that the compounds of this inveation lower
scrum lipid levels. in particular scrum cholesterol lovels.
Compmdsofmhlmuﬂonhnebemﬁudmlmme

testinal sbecrption of cholestarol and to significantly
mmmammmmm
models. Thus. compounds of this Invention are
terolemic agemis by virtue of their ability to Inhibit the
Inieslinal absorption snd/or csterification of cholesterol;
they are. therefore, nseful in the trestment and prevestion of
atheroscleroals in mammals. Io particulsr in haopass.

The in vive activity of the compounds of formula I can be
determined by the following procedure:

In Vivo Assay of Hypolipidemic Agents Using the Hyper-
lipidemic Hamgter

Hamsters arc separated into groups of six and given a
controlled cholestergl diet (Purina Chow #5001 containing
0.5% cholesternl) for seven days. Diet consomption is
monitored to determine dietary cholesterol exposure in the
face of test compounds. 'The animals are dosed with the test
campoand once with the initistion of diet.
Dosing Ia by oral gavage of 0.2 mL of corn oll alone (control
m)u%(wm)dmmﬂmm

animals morftund or In poor pliysical condition are
ﬂMﬂd.Afmmdm the animals ere anesthetized
by intramuscalar (IM) njection of ketamine and sacrificed
by decapitstion. Blood is collected into vacutainer tubes
containing EDTA for plasma Lipid analysis and the liver
excised for tissue lipid analyals. Lipid anatysis is conducted
a8 per published procedures (Schnizer-PolokalT, R.. et al.
Comp, Biochem. Physiol, 99A. 4 (1991), p. 665-670) and
data is reported as percent reduction of lipid versus control.

The present invention also relates to a pharmaceutical
compoaition comprising & compound of formuls I and a
pharmoceutically acceptable carrier, The compounds of for-
untla T can he administered in any conventional dosage form,
preferably an oral dosage form such as a capwale, tablet,
powder. cachet. suspension or solution. The formulations

conventional pharmaceu excipients and
sdditives and conventional techniques. Such pharmaccoti-
cally acceptabls and additives incinds non-toxic
compatible fillers. binders. disintegrants. buffers.

preservatives. anti-oxjdants, lubcicants. fisvorings.
thickeners, coloring agents, emulsifiers and the like,

The dailly k esiremic dose of a compound of
formula I is sbout 0.1 10 ahout 30 mg/kg of body welght per
day, preferably about 0.1 to about 15 mg/kg. For an average
body weight of 70 ky. the dosage level is therefore from
about 5 mg to about 1000 mg of drug per day, given in a

10
single dose or 2-4 divided doses. The exact dose. however.
is detcrmined by the attending clinician and is dependont on
the potency of the compound administered. the: age. weight.
condition and of the
For the comiinations of this invention wheredn the sulfur-

mmwmnmmwmof
mammalias weight per day administeced in single or divided
dosages, usually once or twice a day: for cxample. for HMG
CoA reduciase inhihitors, sbont 10 10 about 40 mg per dose
is given 1102 imes & day. giving a oial daily dose of about
10 to 80 mg per day. and for the other cholestorol biosyn-
thesis inhibitars, sbout 1 to 1000 mg per dose is given 1 to
2 times a day. giving a total daily dose of shout 1 mg to abowt
2000 mg per day. The cxact dose of any component of the
combination o be administered is determined by the attend-
ing dinician snd (s dependent on the potency of twe com-
pound adminisiered. the age. weight, condition and response
of the patient.

Where the components of a combination are administered
separaicly. the sumber of doses of cach component given per
day mxy not ncccssarily be the same, c¢.g. whar onc
component may have a grester durstion of activity, and will
therefore need o be administered less frequently.

Since the prescot brvention relstes to the redoction of
plasmua cholesterol levels by treatment with a combination of
active ingredients whereln said active Ingredients may be

compoaidon.
The kit will peeferably include directions for the adminis-
tration of the separate components. The kit form is partics-
latly advantageous when the separite components must be
Miministered in different dosage forms (eg. ol and
parcateral) or are adminixiered at different dosage intervals.
Following are examples of prepacing compounds of for-
mula 1. The termns cis and trans Tefer m the relative orlen-
tations at the azetidinone 3- and 4-positions unless otherwise
indicated. The teym “J™ refers to the proton NMR coupling
constant In hertz (Hz) between the 3- and 4-substituted
protons of the azetidinone. CD spectra were obtained as
solutions in methanol.

Step 1: Heat a mixmwe of 4-fluorosnilise (128 mil) and
4-1-botyldimethylalloxy benzaldehyde (290 g) In toluene
{12 L) io reflux under 3 Desn-Simk toap. After 24 B
conceatraic in vacuo asd dissolve the regidue ip waom
hexana (0.2 L). Cool to—20° C. and collect the resultant
imine (378 §. 94% yicid) by flltration; mp 51.4°-322°C

Step 2: To a mixture of acetic acid (0.55
£) [propared in two steps by i) resction of phenctiyl

and ethyl bromoacetate and )
with ethanolic aqueous NaOH), the imine prepared In step
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1 and tricthylamine (TEA) (12 mil) In CH,Q1, (20 mi),
add dimethyluminophosphoryldichionids st 0° C. Stk

lempearshire {st). Partition the mixture between cthyl
aceiate (BtOAc) and 109% N

. Wash (H,0),
(Mg80,) and concentrate the llyu.lmpu:g !
the resldue by flach on silica ming
hexane/FtOAc (20:1) to obtaina all (0.48 g.34%).
Mummbym.cm-monem:

using hexanefisopropyl alcobol (66:1) and
second

Sicp 3: Treat the product of step 2 (215 mg) in CH,ON Q1
ml) &t 0* C. with 48% HF (2.5 ml). Stir overnight whils
mmmhmmmhﬁnumm

0 collect the title compound (1) as a colariess solid (0.16
g. 96%). SIMS 394 (M+H). 256 (100%); Hlsmcotel
analysis calcuiated for CoyB. H,0: C 6941,
H 5.19. N 3.52; found C 6942, H 5.26. N 345; [a],==
+44.8" (125 mg/m] CH,OH); 1H NMR CDCL,: 2.95 (m.
4H). 3.93 (4, J=2.4 Hz, 1H). 467 (4, }=2.4 Hz, 1H), 5.06
(s lll).ﬁ.ls (d. 1H). .92 (3d. ZK), 7.15-7.3 (SH).

o~ ;(U |
-2

Step I.Adddmmeumlmdduhlmlm 43
(9-26 ml) in CH,Cl, (110 mi) to a 0* C. sclution of
(S)4-phenyl oxaznlidinone (10.0 g). TEA (35 ml) and
dimethylaminopyridine (DMAP) (0.5 g) in CE2CT2 (150
ml). Gradually warm the reaction to rt. then add xilica gel

%0

(approx. 50 g) and concentrate in vacuo. Purify the 50

reskine by flash chromatography on silics using BIOAc/
hexane (1:4) 10 give a coloress solid (11.3 g. 77%).

Step 2: Add to a solution of the product
of step 1 (6.0 g) and TEA (5.1 ml}y in CH,O3, (0.1 L). Stir
at 1t for 16 b. then add sitica gel (approx 50 gm) and 55
concenirate in vacuo. Parify the residue by flash chroma-
tography on sflics using BiOAchexane (1:4) o give 2
colarless solid (7.81 g. 92%) which can be crystallized
from BEiOAc/hexane (1:4).

Step 3: Add titanfum tetraisoproxide (7.5 ml) 1o a stiring @
salntion of TICL, (75 ml of 1IN TICL, in CH,(1)) In
CH (1, (200 mi) a 0° C. After 15 min., add the produet
of step 2 (34.1 g). and 5 min. Ister add the imine from
Mcthod A. step 1 (66 ). Cool the reaction s -40° C_, wailt
20 min, apd add dilsopropyl cthylamine (35 mi}). After 15 &
h st 40" C, cool the reaction o 70" C. and add
isopropyl alcohol (250 mi). Gradually warm to rc over 6

12
b, thes add 0.1N HCI (500 ml) snd pestition the reaction
mixtore with F1,0. Wash (H,0) and dry (Mg30,) e
oganic layer. coocentrate, and purify the reskdoc by
crystallization froan CH,OH to give a colodless solid (30.9
£ 46%).

Sicp 4: Heat 3 solution of the product of stop 3 (10 g) in
toluene (0.5 1) to 90° C. and add N,
acetamide (BSA) (7.4 mi). After 1 h. coal the reactios 10
45" C. and add tctmbutylsmmoninm fivoride (TBAF)
(047 g). Pexiodically over the naxt 13 br add additional
BSA (a total of 3 molar equivalents) and continos stirring
al 45° C. After a total time of 24 b, dilute the reaction with
CH,OH {150 ml) and stir at rt for 1 h. Concentrate the
mixtore in vacuo and purify by flash chromatography on
silica using hexane/BtOAc (10:1) to clutc the trans iso-
mer. Continue fo aiute with baxane/BtOAc 5:1 to give the
cls Isomer.

Step 5: Scparately treat solutions of the trans and cis [somen
from step 4 in CHyCN with aqueous HF sccanding to the
procedure of Method A. step 3. to give the trans and cis
azatidinones 1 and 1a,

1a: CIMS 394(M+H) 100%; Hiemental analysis calculated
for CyyH)nNO.SF: C70.21, H 5.13. N 1.56. 8 8.15; found
C7033. HS543, N 3.71. 5 8.20. 1H NMR CDCl,: 2.78
{m, 4H), 412 (4. }=§ Hz, LH), 5.23 (d. J=5 Hz, 1H),
6.82-713 (13H).

Using the procedure described ip Example 1. method B.
steps 3 and 4, nse 4-methoxybeazylideno anisidine to pre-
pare the following compounds:

g WL

o "\h

1b: Elemental anslysis calculaied for C, ., NO,S: C 7401,
B $95, N 3.6. S 8.22; fousd C 74.19, H 60, N 3.73, §
8.03; [8] 232 nM=+3.4x10*, [6] 248 1M=-3.07x10%; 1H
NMR CDCl,: 2.95 (m. 41). 3.82 (5. 3H), 3.95 (4. 22
Hz, 1H), 4.72 (4 }=22 Hz. IH), 6.9-73 (14H); SIMS
390(M-+), 252 (100%).

n’\/.

o N\H.

lc: 1H NMR CDCl,: 2.78 (m, 4H). 3.8 (s. 3H). 4.53 (@
J=35.5 Hz. 1H). 5.27 (4. :=5.5 Hz. IH), 69-7.3 (14H).
EXAMPLE 2
[
A
H’\/s'-
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EXAMPLE 4 ofl (22 ). Dissolve a paction of the ofl (S g) ia THF (75 mi)
and water (75 ml) and sdd LiOH (1 g). Aftcr stiming for 72

0 oe 4 b, dilue the reaction with water (0.15 L) and extract with

A bexane (0.2 L). Acidify the aqueous phase with IN FCl and
A 5 extract with BrOAc. Wash (H,0), and dry (MgSO,) the

Wmdmmﬁw-yﬂwﬂﬂ(ﬂs

Step 2: Treat & mixthare: of the prodoet of step 1 (1 g) and the

imine from Example 1. Method A, step 1 (155 g) In

] 10 CH,(I, (40 mi) with di phosphoryldichlo-

cide (0.56 mI) at 0" C. Warm to ct and stir for 16 h. Dilute
the reaction with Et;O (100 ml) and wash sequentially

Treat compound 2b (60 mg) [n CH,QU, S ml) WIRTEA - L 5 r'p oy "10% NAECO, and beine. Dry (MgSO, ) mnd

{0.025 ml) and acctic anhydride (0.017 ml). Afer 2 h,
concentrate the reaction mixture and purify the reaidue by

flash chromatography oa silics psing EtOAc/hexane (L:1). 1o 15

give a whitc solid. Elemegtal analysly caleulated for
CsH . NO,SF: C 665, H 4.91, N 3.1, § 7.1; found C 66.28,
H5.10, N 3.29. S 699.

Use the sbove procedure for preparing compound 4 with

compounds Zc and 24 to obtain the fallowing products 42
and 4b, respectively:

concentrate the organic phase and purify the resultant
residge by flash on silica wsing hex-
anc:B0Ac (20:1) to yiold an oil (0.75 g. 30%).

Step 3: Add meraric acetate (121 mg) to & sohtion of the

product of step 2 (0.2 ) in trifivoroacetic acid (5 ml) ot
0° C. After 1S min., partition the resction mixtare between

2 H0O snd Bi,0. Wash. dry and concentrate the ofganic

layer and puarify the residue by flash chwomatography on

alilca using bexane-BIOAc (10:1) to give an ol (0.15 g).
QA e Step & Add 2-bromo-4" (86 mg) 1o a
0 mixture of the product of step 3 (0.15 g) and TEA (0.06
] 35 ml) in CH,CY, (5 m) at 1t uader N,. After 5 h, dilinte the
g N reaction with Bt,O and wash sequentialty with 1N HC1,
10% NaliCO, and brine. Dry and conccatrate the organic
lxyer and parify the residne by flash chromatography on
o \O silica using hexaneF¥OAc (9:1) to give an ofl. Resolve
30 this by HPLC using a Chiralcel AS colomn with hexa-
’ s et X1 061 28 e

4a: Elomental analysis calculated for - C 6.5, TIx10° 3.34x10°%) and
H 491, N3.L § 7.1; found C 66.36. H 5.13, N 3.3, § 5(2) (10} 228 nMeei3.65%10%, {6] 244 nM=-3.24x10").
7.02; 1H NMR CDCL,: 2.32 (5. 3H), 2.92 (m. 2H), 3.14 __ Step 5: Treat enantiomer 5(2) with HF accanding to the
(m. 1H). 3.7 (m. 1H). 442 (d, J=3.7 Mz, 110), 538 (4. ¥ Mﬂmm fsmm:iﬂmmym “p g‘ l:“ohnlnh
164 2, L. 7.0 (m. 280, 7.12-7.35 (9H). 244 (0, 2H. . : C 64.93, H 4.03, N 329, & 7.52; found
C 6487, H 439. N331,8725.

© EXAMPLE 6

(-7 ] »H
o

1
i S

[+ ]
L s,
p 45
4b:; 1H NMR CDCl,: 2.32 (s. 3H), 3.15 (m. 311). 3.38 (m. r

1H). 4.72 (4, J=3.3 Hz, 1H). 5.58 (d, J=5.2 Ha. 1H), 7.0

{m, 2H), 7.15-7.35 (9H). 740 (d. 2H). -
da {dlasmemocrmer
.ma

EXAMPLR 5

O 5 S 1:Add NaBH, (28 mg) to a solution of enantiomer 5(2)
o from step 4 of Example 5 (0.4 g) in CH,OH (20 mi). After
B, 55 2 h. partition the reaction mixturc betwreea Bt 0 and HAO.
Dry and concentrate the organic layers and purify the
residuc by flash chromutography using BtOActhexane

o {1:5) to give disstcrcomers §(1) and 6(2)-
Step 2: Individaslly trest diastereomers (1) and 6(2) from
P @  step | with HF acconding to the procedure of Example 1,

Method A, step 3, to obtain Ga and 6b.
Step 1: Add TEBA (14 ml) to a mixture of Ga: 1HNMRia(CDCL,- 285 (dd, J=6, 12 Hz, LH), 3.04( &d,
4-msthoxybeazylchloride (13 ml) and cthyl-2- J=3, 12 Hz, 1H). 4.06 (d. }=2.4 Hz, 1H), 4.7 (4, J=2.4 Hz,
(10 mi) In CH,Cl, (0.2 L) madar N,. After 1H). 4.9 {(d. J=3, 9 Hz, 111}, 6.85-7.35 (12H).

48 h, dilote the reaction with Bt,O (05 L) and sequentially 65 6b: 1H NMR in CDCly: 3.01 (m. 2H), 3.97 (4. =22 Hz,
wash the organic phase with 03N HOl (30 and 10% 1H). 4.7 (d, =22 Hz. 1H), 492 (d, J=4, 8 Hz, 1K),
NaHCO,. Dyy and concentrate the organic layer to give an 6.85-7.36 (12 H).
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RY is 1-5 substhnests i sclecied from the  and R is —OR®, whereln R* is hydrogen, o wherein R and
group consisting of —OR®, . —0O(00) R together fomm a =0 group.
OR®, —O(CB,)._,DR‘ —0(' ? —NR::: . H.Aemdﬂdlmlommumm:u
—NR‘s _mf.‘ﬁi’m_(m-ém s 1L Amethod of sorum cholesterol lovels in 2
_qcnguo_ml mammal in nced of such treatment. adminisicring
—O(Cll,). ‘.COM i —CN, — an effective smount of & compound of cleim 1.
halogea. —(lower YOOR! —CH—CB— 13. A pharmasceatical colnpnsiﬂnn comprising s

COOR";

R®.R7 and R" are indcpendently sclectad from the group 10
consisting of hydrogen, Jower alkyl. &yl and myl-
substituted lower aliyl;

R® is lower alkyl. aryl or aryl-substitured lower alkyl: and
n“ul-smmmmmm
T OICOjOR" - O(Ch) DB, —OCONRw

o coc)g‘)'-m‘(oo)on' ot
(com"n' ‘qq',n -mon‘—com‘n'
—COR: —S0,NRR’, §( —O(CH,)..,.,-
COOR®. —O(CH,),_,,CONR . —CN,
—NO, and halogen.

2 A compound of claim 1 wharcin q 1s zcro.
ia of claim 1 wherein q is 1.

4. A compound of ciddm 2 whersin Ar' s thienyl, As® Is
R*-substitnted phesyl and Ar® is pheayl or R%-substitrted

5. A compound of claim 2 wherejn X and Y sre each
—LCH,—amdtheamofmandais 2, Jord.

6. A compound of claim 4 wherein X and Y are each
~CHy— andthe nmof mand nis 2.3 ar 4

7. A compound of claim 3 wherein Ac' is thicayl, Ar® s
R*-substituted phesyl and Ar® is pheayl or R*-subetitutcd

8. A compound of claim 3 wherciz X and Y are each
—CH,— adthe smmof mand n is L. 2 or 3.

9. A compound of clsim 3 wherein R! 1s and R
s —OR", whereln R® is hydrogen. or whereln R and R!
together form a =0 group.

18 A compound of cluim 7 whereln X and Y are each
~—CHy—; the som of mand n is L. 2 or 3; and R* iz hydrogen

15

offective amount of a compoand of
nlllmllnl carrier.

pharmacautically scceptable
M.Amndddlhnsmmuugnwp

(3“11) trans- 1-(4-flucrophenyl)-3-||2-(2- thicnyl)-2-

oxoethyljthio}4-{4-hydroxyphenyl)-2-azetidinone;

{(3RAR) trans-1-(4-flucropheayl)-3-[[2-(3-thienyl)-2-
oxocthyijthio}-4-(4-hydroxyphenyi)-2-sactidinonc;

(3RAR) trams-1-{4-fluorophenyl)-3-[2-(3-pyridinyl)-2-
oxoethyl]thio]-4-{4-hydroxyphesyl)-2-azetidinone;

(ORAR) tans-14-fluorophenyl)-3-[[2-(4-pyridinyl)-2-
oxoethyllthiol-4-(4-hydroxypheayl)-2-azetidinone;

(3GRAR) trans-1-(4- llytlrmy-i-(:!-
thienylyethyl]-thio)-4-(4-hydroxyphenyl)-2-
azctidinone; and

(RAR) m;-l-(-l-ﬂnu-ml)-:i-l[!-hydrny-z-u-
pYridinyl)ethyl|-thic]-4-(4-bydroxyphenyl)-2-
azetidinons.

15. A compound sclected from the groap consisting of

(3RAR) 1-(4-fluoraphenyl)-3-[{2-(4-flucrophenyl)-2-
oxonthyl|-sulfinyl]-4-(4-hydroxyphenyl)-2-
azetidinone;

1 -(4-fucropheayl)-3(R)-[[2-(4-Sucropheayl)-2(R)-
bydroxycthyl]-sulflayl]-4(R)-(4-hydroxyphenyl)-2-
axetidinone; and

1-(4-flucrophenyl}-3(R)-[[2-(4-flucrophonyl)-2(8)-
hydroxyethiyl]-sulfiayl}-4(R)-(4-bydroxyphenyl)-2-
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l’hlwcnkyl..ylu.yl-mbﬂlnmﬂlmdkyl.nd
R iz 1-5 substituents i sciceted from the

—omS,
(gnﬁ-a oy sl > —qcog,
--N'R'(OO]I.’ ‘(m)on' ‘R"
D o & —«cn.w. e

COOI‘ —-0(- ,,°CONI. "
—NQ, and a)

mﬁwd“hﬂummm

struchres. In formula IA, q is zoo and the remaining
varishies are as defined above, and in formala IB, g is 1 and
the reronining varishies are as defined above:

uf‘\x./“")_—:"'

Art c A
N
R
¥

R*.'R® snd R'® e each prefershly l-JJIM
Mmmmm formnia 1

1A

R'_gobétituted phony] or triesyl,
qmdlz(ﬂ%ﬂﬂuylﬂ“hr’hpd‘-
crsbly R*-substituted (4-R*)-substitated

MAI’IIMMI g-smup—!
qndlly(&-ll’)-mph:ylmth 2

p:r prefesahly halogeso, especially
fuoro. Whea ull‘-ﬂlmulﬂuyl,l‘um
—OR’, whercin RS is hydrogen or lower alkyl.
Whea is R-substinwed phenyl. R is prefersbly
halogeno, cspecially Suoro. Bspecially preferred are com-
pounds of formals I wherein Ar* is phonyl, 4-8vorophesyl
or thieayl, Ar® [s 4-(alkoxy or hydroxy)pheayl, and Ar® Is
phesyl or 4-finorophesyl.

X apd Y xre cach —CHy— The umof m, n
ﬂunZSwﬂlimqh
1, n is preferably 1

mlq-x.\'.Ar' Ar? and Ar® are the same in cach
dmnum
In compounds of formuia IA, the sum of m and & Is
prefaably 2, 3 a 4, mare prefarbly 2. Also prefemred arc
w'hmumdnlndlhz,-d:u!)a'

hmdhﬂlmlhemﬁn-dnh
preferably 1. 2 or 3. mave prefersbly 1. Bepecially preforred
e compounds whereln m is zero and n is 1. R" is prefermbly
hydrogen and R i{s prefembly —OR® whacis R® i
hydrogen, or &

Thia iavestion also relates to a method of the
scoum cholesterol level in &4 mammal in noed of such
treatment comprising administesing an effective mnoust of a
compousd of formuls L That is. the use of a corapound of
the prescnt iavestion as an hypocholesterolamic agent is

also claimed.
In still ancther aspoct, the present invention rolsics o 2
pharmacentical composition comprising a scrum
of

The presest inveation also relates to a method of reducing
piasma cholesterol Icvels. and to & method of treating or

4
preventing stheroacleross, comprising admiajstering © a
mermmal in nesd of such treatment = effective smonnt of &
combination of » sifer-substittnied azetidinone chalesterol
abscrption inhibitor of formula I and a cholesteyrvl biosyn-
thesis inhibitor. That iz, the prescat iavestion relsles to the
nse of a mifiw-sohetiloted szetidinone cholesterol absorption
inkikior of forxomia I for cosobined nss with a cholesterol
biosynthasls fnhihior (xnd, similarty, use of a cholssterol
biosynthzsls inhibitor for combined mec with s sulfor-

hw-ﬂ:wuhﬁﬂmmam
wmd-ndeﬂnemda
sulfur-substitoted azetidinone cholestarol mhibi-
tor of formulas T, a cholesterol biosynthesis inhibitor, and a
accepisble carricr. Tn n final aspect. the
invention reistes to a kit comprisiag in cae container an
effective amouatl of a2 sulfur-substituted azetidinone cholos-
terol sbacrption Inhibitor of formula I in & phanuaceutically
accepiabie carder, and in & scparaic contsiner, an effective
amount of a cholesterol bicsynihesls inhibitor in a phama-
ceutically accepiable carvier.

DETAILED DESCRIPTION

As uted hereln, the term “lower alkyl™ means siraight or
branched alky| chains of 1 10 6 catbos atoens,

“Aryl" means pheayl, oaphtiryl, indeayl, tetralrydrossph-
thy! or indemyl,

are indepeadently
aleo that whero ax R®, R’ or R® varieble oocurs more than
once ia a molecule, those occumrences ama indepesdemty
(. e.8- HR is —OR" whereln R is hydrogen, R* can
—OR" whereia R® is lower alkyl).
wndummnhmuw
siom and therefore all isomers, incinding enmationers and
diastereomen e a3 being pert of this inven-
tion. The invertion includes d and I isomers In both pure
form and in admixture, inclading racemie mixtarcs. Isomets
can be propared using convestions! techaiques. either by
reacting chiml starting materials or by separsting isomers of
& oomponnd of formmla 1. Iomacrs may also Iacinde goo-
ractric isomers, ¢.g. when & double bond s present. All such
geometric isomery are conlemplated for this invention.
Those skilled In the mst will appreciste that for some
compounds of formwis 1, ono isomer will show greater
pharmacological activity than another iscmer,
Composads of the investion with an amino group can
fom pharmacoutically acceptable salts with organic aad
inorgaaic scids. Examples of suitable acids for salt forma-
tion are bydrochioric, sifuric, phosphoric. scetic, cltrie,
oxalic, malosic, slicylic, malic, fumarie, saccinic, ascorbic.
malele, mettanesulfonic and other minersl and carboxylic
acids well kaown to those in the art. The salt is prepared by
coatacting the froe base form with a sulicleat amount of the
desired acid to produce a salt. The fres hase form may be
regeneraied by treating the salt with & suitable dilute nque-
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ous baso solution sech a5 dilutc aguoous sodivm bicacbon-
ste. The free base form differs from its reapective salt form
somewhat in certain physical propertios, such ss solability in
polar solvents, bat the salt is otherwise equivaicent to its

regpective free base form for purposes of the invention.

(hhlmmﬁdhm-nd:b(apu
compounds which posscss a carboxyl group). These com-

pharmaceatically

ml:maﬂchunlmhsd ‘;Il:‘:hln;
4
mm«mmmm“m

mits. Also included are salts formed with pharmuacentically
acceptable amines such as ammonia, alkyl amines.
MMNWMM“&:M

uﬁon of the present inveation incude HMQG CoA reductase
inhibitors such as lovastatin, pravasiatin, fluvastatis,
simvastatia, and C3-581; HMG CoA syntheinse inhibitors,
for example 1.-659.699 (E.E)-11{3R-(hydraxy-methyl)-4'-
oxo-2'R-axetanyl]-3.5,7R-trimethyl-2 .4 -undecadioncic
acid); squalene sywthesis Inhibitoes, for example squalestatin
1; and squalene cpoxidase ishibitors. for cxample. NB:S98 *
((B)—N-ethyl—N-(6.6-dimetieyl- -13,3-
bithiophen-5-yl)methoxy]benzcno-methapamine
Irydrochlaride) and other cholesteral biosynthesis inhibitors
such as DMP-S55, Preferred HMOG CoA reductase inhibitors
arc lovastatin, pravastatin and shmvastatin.

Compounds of formuls 1 can be prepared by knows
methods. for example those desceibed below.
Mahod A:

pu
]

h‘—l‘.—((I!),—Y.—(\ MW
=t “AI‘

[ ( ¢
3’)“.\"'

[ 1
i
H- Y. ﬂ"
R r(
I "‘n'
Compoonds of formula 1 wherein r Is 200, R" is a
protected hydroxy group, whersin the projecting groups are
as defined below In Thble 1, and the remsining varizbles are

a3 defined above, jc.. compounds of formula Ia, can be
according to he sbove reaction schane, wherein a

6
wmmnh-!-wmum,nuwu
OR®, wherein R® in Tower alkyl); treatment of the alcobol
with an acylsting ageat such as scctylchloride will result in
compounds wherein R or R? is —OC(O)R"; trestment of the

s alcohol with phosgene followed by an alechol of the furmula
HOR® affords substituied with 2 —OC(O)OR”
group; and trostment of the alcobol with phosgene followed
by m amine of the formola m‘n’mw
wherein R or R? i3 ~OC({O)NRR.

10 cqmﬁufﬁmnlhwhudlth.ndkndl‘
fortn an =m0 group can be converted to the cresponding
compounds wherein R* is hydrogea and R is OH by weat-
mcat with & reducing ageat such as sodiem barohydride.

To prepare e corresponding sulfinyl componnds, Lo

15 compounds of fonmols I wheredn 1 is 1, and the remaining
vaziahlos aro as dafined above (compounds of formula Ib),
freat the thio componnd of formuls I
with 1 cquivalest of an oxidant such as a peracid, e3-.
m-chlaroperheazoic acid, or sodiom metaperiodate:

| & (4]
u
1p-Smidetion (1 og) M_x,-—(:::),—v_— AR
al B
2s Mo

To propam the corresponding mifonyl compounds. f.e.
compounads of fornmia I wherein r is 2, and the rernadniog
ap Variablcs arc as defined above (compounds of formuls In),
treat the bydroxy-protected thio of foxmula Ta
with 2 equivalexty of an oxidast as described sbove:

| L ﬁ
|
ul—x.—(f\.—Y.- A
| ¥ o
N\n’

* Compounds of fommlse b and kc can be deprotocted at R
83 Deceasary to obtain compounds of formmia L
Method B:

o O OO >

m
AN,
T

prepared
carboxylic acld of formuds I is reacted with mn imise of %0 Q AR

formuia ITE Ia the presence of a base mich as iiethylamsine

cotmpound of formmia Is. Whes the protected hydroey group
R* Is an alkoxy or benzyloxy gooup, such & protecting group
nud“hmvdbobuhaeompomddhmhl.ln

Componnds wherein R Is hydroxy can be comverted by
well known lnulﬂ-mqnulld'nmhl
wherein R is functionalized, L., it is —OR*, —CQ(COWR",
—O(CO)OR", ar —O(COJNRR’. whexein RY, R? and B
nnundlhv:ndk'lkhwm-yl.w
scyl-Hower alkyl. For exampie, treatment of the alcobol with
an alkyl halide s the presence of a suiisbie basc such as Nall

", BEE>

58 v

| T3
]
Art A
" \&/GL‘L\'-T
N
@ n “an

Componsds of formmla In, wherein the varishios arc as
defimed above, can be prepared by rocting = protected
& meorcaptoacetic acid of formuis 1V, wlﬂanblniM-
protecting group such as bexzyl or substituted-beazyl, with
an imise as described in Method A. The protecting group Q
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TABLE 1-continued

Geowp tobs  Croup 10 bo Protetted snd
Protecied Protecting Groop
—OCH,, —0CHOCH,, — 0 —C{CH)

|
CH,

—OSiCH, )y, or —OCH,phany]

'We have found that the compounds of this inveatios lower
serum lipid levels, in particular serum chalesterol levels.

and/or
they are, therefore, Mmuwmmu

wh@?un eurinlmmns
. in the Icanbe
mwﬁvﬂy cmnlh fornmia I can

mmwawmumu
Rypexiipidemic Hamster

of aix apd given a
ww&%m:m
cholesterol) scven
monitored to determine dietary cholesteral exposnre in the
face of test The animals are dosed with the test
compound osee daily begianing with the initistion of diet.
Dosing is by aral gavage of 0.2 mi. of cor oil alone (control
groap) or solution (or maspension) of test compound in comn
oll. All apirsals morihand or in poor physical condition are
cuthanized. After seven days. the animals are anesthetized
wmmmhmdmumﬂu
by decspitstion. Blood is collected into vacuiuiner tubes
containing EDYA for plasma Hpid analysis aad the Tiver
adnthHﬂlndydleGmUﬂhw
procedures (Schaitzer-Polokoff, R., et al,
Comp. Blochem. Physiol, 99A. 4 (1991), p. 665-670) and
data is reported as pereent reduction of lipld versus control.
The present invention also relates to a phermaceutical
composition comprising a componnd of forvnls I and a
pharmaceutically camrier. The compounds of for-
mwiaTcan be administered in ay conventional dosage foem.
prefesshly aa oral dosage form such as a capmule, tablet,
powdecr. cachet, supension or solution. The formmilations
sad pharmacentical compositions can be prepared using
comventionsl pharmaccutically scceptahle ency md
additives and conventional techniques. Sach phacmacent]-
cally acceptahis excipients snd additives incinde non-toxic
compatible fillers, binders. disintegrants, buffers.
prescrvatives, anti-oxidants. lubricamts, flavorings,
mmqm cmuisifiers and the ke
The dally hypocholemeremic dose of & compownd of
formwia s shout 0.1 to sbout 30 mg/kg of body weight per
day, preferably sbout 0.1 to shout 15 mg/ky. For an average

10
a chalesterol blogynthesis inhihitor, the typical daily dose of
the chalesteral blosynthesis inhiidter is 0.1 1o 80 mg/kg of
mamunaliss weight per day administered in single or divided
dosages, nmally once or twice a day: for example, for HMG
CoA reductase inhibitors. about 10 to abouat 40 mg per dose
is givea 1 to 2 times & day, giviag & total daily dose of about
10 to 30 mg per day, and for the other chalerterol blosyn-
thesis inhlhitors, shouat 1 to 1000 mg per dose is given 1 to
2 times & day, giving a total daily dose of sbout 1 mgto sbout
2000 mg per day. The exact dose of any component of the
combiustion to be administered is determined by the attend-
ing clisician and is depondest on the potency of the com-
pound administernd, the age, weight, condition and respomae
of the patiens

Wheze the componeats of a combiastion are administered
soparaiely, the pamber of doscs of each componest given per
day may not secessmfly be the same, e, whae one
component may bave a grester duration of activity, and will

therefare meed to be administered less frequentty.
Since the present investion relstes to the reduction of
mmmwmm-ma
active ingredicats wherein sald active ingredicots may be
administered separately, the Inveation also reiates to com-
pharmaceutical compositions in kit form.

u 'num.' -'mnmmnmwommm

combined: a cholostorol biosyathesls inhibitor pharmaacen-
tica] composition and » sulfir-substituted axesidinone cho-
lesterol atworption Ishibitor pharmaceiticsl composition.
The kit will prefexaliy includo directions for the admisis-
tration of the separate components. The kit form Is particu-
Inzly advantageous when the sepamate components mmst be
administered in differeat dosage forms (e.g. oral and
parenteral) or wre admin{stered o different dosage intervals.

Following are examples of preparing compounds of for-
mula L The terms <is and trans refer to tha relative ogien-
tations at the axetidinone 3- and 4-poskions ualess otherwise
indicated. The teom “J" refers to the proton NMR coupling
comstant in hestz (Hx) between the 3- and 4-substitused
protons of the wretddisnne. CD) specira were obtalaod as
sobutions in methancl.

EXAMFPIE 1

0.

Heat 8 mixtge of 4-flnoromiline (128 ml) and 4-1-
butyldimethyi-slloxy (290 pP) im woluene (1.2
L} to reflux uader a Dean-Stark trap. After 24 b, concoairate
1n vacua and dissclve the residue in warm bexase (0.2 L)
Cool to =20" C., and collect the rasultant imine (378 g. 54%
mwmnpsu-n.z'c.

P L

body weight of 70 ky, the dossge level ls thorefore from &0 Segp 2:

sbout S mg to sbout 1000 mg of drug per day, given in a
single dose or 2-4 d@vided doscs. The cxact dosc. however,
is determined by the attending cliniclan and Is dependent oa
the poteacy of the administered, the age, weight,
condition asd response of the

For the combinations of this invextion wherein the sulfur-

To a misture of phenethylmercapto acctic acld (055 g)

Ipq-dhmmbyl)mﬂhldw
and cthyl romoscetate and 1i) saponification with cthanolic
aquoont NaOH]. mhﬂuwhmluﬂﬂdﬁr
lamine (TEA) (12 ml) in CILCL; (20 ml), add dimecthy-
at 0° C, Stir overnight while

laminophosphoryldichloride
substituted aretidinose is administered in combination with  allowing the reaction io warm to room temperature (it)
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sicp 2 (215 mg) in CH,CN (21 ml)
-rcmasmaammw while allowing
o o =
waler

10% NaBCO, and water. Dy (MgS0,) and concentrade the
organic layer and purify the residue by flagh

plry on silica using hexane/BtOAc (5:1) b0 collect the title
compound (1) as a coloriess solid (0.16 g. 96%). SIMS 394
(M), 256 (100'%); Blemcatal analyals calculsted far C H
2NOSFO.25H .0: C69.41. H 5.19, N 3.52; found C 69.42,
R 526, N 345 Ial.W(l?JndnlCﬂ.om:m
NMR CDCLy: 2.95 (. 4H), 3.93 (d, J=2.4 Hz, 1H),4.67(d,
J-f.st 1H), 5.06 (s, 1H), 6.25 (d. 1H). 6.92 (4d. 2H),

o

Step 1:

Add a solntion of chloroacetyl chlodde (9.76
mll) in CH,Cl, (110 mal) to 2 0* C. solution of (S)-4-phenyl
exazolidinone (10.0 g), TEA (35 ml) and dimethrylaminopy-
sidine (DMAF) (0.5 g) ia CH,C1, {150 ml). Gradually warm
the reaction to 1. thea add silica gel (spprox. 50 g) and
ooacestrate ia vacuo. Purify the residue by fissh clwoma-
twography on slica using EtOAc/hezane (1:4) to give a
enlulmh solid (113 g, 77%).

2

Add phenethyl to a solutioa of the prodact of
step 1 (6.0 g) and TEA (5.1 miin CH,C1(0.1 L), Stie at 1t
fior 16 h, then add silics gl (approx S0 gm) and conccatraie
in vacuo, Puify the residos by flash chromstography oa
silkca using BiOAchexane (1:4) to pive a coladess solld
(781 g. 92%) which can be crystallized from EtOAc/
mu:‘)

muumuﬂwaa.smn-mm
of TICL, (75 ml of IN'TICY, In CH,C1,) In CH,C1, (200 mi)
a2 0° C. Afer 1S min., add the product of step 2 (34.1 g). and
5 min. later add the imine from Mecthod A, step L (66 ).
Cool the reaction to —40° €., wait 20 min, aad add dilso-
yropyl cthylamine (35 mi). After 15 h at —40° C.. cool the
resction o —70° C. and add isopropyl alcohol (250 mli).
Candoally wazm to 1t over 6 b, thea add 0.1N HCI (500 ml)

12

and partition the reaction mixture with Re,0. Wash (H,0O )
and dry (MgS0,) the organic leyer, concentrate, and purify
the residas by crystaiiization from CH,OH to give a cokar-
lundﬂ(,‘.i(wl.‘lﬂ).
snu:

Heat a solation of the product of step 3 (10 g) in toluene
(05 1) 10 90° C. and 244 N
(ARA) (7.4 mi). After 1 b, cool the reaction to 45* C. aad add

flucride (TBAF) (0.47 g). Pesiodically

over the next 18 br add additional BSA (a total of 3 molar
equivalents) and continue stirzing at 43° C. After a total ime
of 24 h, dilute the reaction with CHyOH (150 ml) and stir st
1t for 1 b, Concentrate the mixture in vacwo and purify by
flash chwomsiogriplty on altics osing hexsao/F3OAc (10:1)
10 sloie the trans lsomaer. Contisue 10 clute with hexand/
EQAc 5:1 to give the cis Isomer

Seep §:
Scparstely trest solutioas of the trang sad cls isomens
from wtep 4 In CH,CN with aqueous HF acconding to the
of Method A, sigp 3, to give the trans and cis
azetidinoncs 1 and 1y, respectively.

1z CIMS 3404+H) 100%; Eemental
lsted for VOSF: C 7021, H 5.13, N336. 8
$.15; fooed € 7033, H 5.43. N 3.71, § 8.20. 1H NMR
CDC1,: 2.78 (m, 4H). 4.52 (4. J=3 Hy, 1H). 5.23 (d. }=5

Hz, 1H). 6.02-73 (13H).
Using the proosdure described in Bxamaple 1. method B,
icps 3 and 4, me 4-methoxybenzylidens anisidine to pre-

pare the following compounds:

calcy-

s Tt WP

n

16: Elomental anatysis calculsted for C,JH,,NO,S: C
74.01, H 5.95, N 3.6, § R22; found C 74.19, H 4.0, N
3.73. 8 8.03; [0] 232 nM=+3.4x10°%, (0] 248 nM=-
3.07x10% 1H NMR CDQY,: 295 (m, 4H), 3.82 (s, 3H).
3.95 (4, }=2.2 Bz, 1H), 4.72 (d, J=2.2 Hz, 1H). 6.9-7.3
(14H); SIMS 390(M+H), 252 (100%).

Ohlle 1

T NP

.

1c 1H NMR CDCly: 2.78 (m, 4H), 3.8 (s. 3H). 493 (d.
J=5.5 Hz. 1H), 5.27 (4, }=3.5 Hz, 1H), 6.5-7.3 (14H).
Example 2

oH |

S8

R
T LS
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(s,3H). 4.69 (4, J=5.2 Bz, 1), $.58 (d, J=S2 Hz, 1H),  mercaptoacetsie (10 ml) in CHLG, ander N, Afier
6.95-74 (14H), {u],”-'-'-n'?" (cu,&n. s Ba e with Et.0 &3 1 et soquatially

4 3>
[ OAc 4’“‘
water (75 ml) and add LIOH (1 g). Afier stirring for 72
T b, dilote the reaction with waser (0.15 L) and extract with
n/\,f,rn hexane (0.2 1.). Acidify the aqueous phase with INHCI aad
outract with BrOAc. Wash (H,0 ), and dry (MgSO,) the
-U F

" memmmamm(m;
5
%l“dtﬂnﬂﬁdql(lndhiﬁu
mﬁml.wa,qmssoh&,%ﬁ
(o.ozs:u)-n' -:e(mmn’n'(wgﬁ IS 0° C. Warmn to 1t and st for 16 b Diluts the reaction with
concentrate the reaction mixtare and purify the residue by B0 (100 mi) and wash scquantially with IN HQC, 10%
flmsh o silica wing Ri0Acexanc (1:1).¢0  NaHCO, sad brine. Iy (Mg30,) and comcestrate the
give a white solid. Blamental it catculaied for Cp ) Orpanic phase and puify the resultsnt residuc by flash
oNO,SF: C 665, H 4.91, N 3.1, § 7.1; found C 6628, § _ “iwomatography on silica wsing hexansRtOAc (20:1) to
5.10. N 329, S 6.99. ng{:;;ndl(o:ln.my.
Usc the above peocodure for compousd 4 with "y preoie acotate (121 mg) to & solstion of the
compounds 2¢ 4ad 24 1 ossl the folowlag peodact 4a Fﬂﬂlﬂﬁlﬂzmﬂi:llm o O O
respectively c_hmlsm.ﬂhm?mnﬁ
o G4 “t fhe reakive by fiash % dlica using
i bexasesBOAc (10:1) %o give am oh (015 g).
N Step 4

‘.:“_s H 491 NS.I STI'RIII‘;'C“JGI.’RHS.B'S » mml&ﬂh:ﬂiﬂmgﬁ)
) 1 AR TR - : coantiomey 5(1) ([61 228 wM=~—3.77x10°, [O1244
323. 8 7.02; 1H NMR CDCly: 232 (s, 3H), 2.92 (m. hdu;.:!lxm')lnll oxner $C3) (18] 228 RMot
2H), 3.14 (. 1H), 3.7 (m, 1H). 4.42 (d, J=5.7 Hz, 1H), ;’millw (01244 RM=—3.24x10%).
538 (d, =58 Hz. W), 7.0 (m, 2W), 7.12-7.35 (9H), Sep 5 *

744 (d. 28). « m&msmmmmumm
ke - of 1, Maothod A, 3, 10 obtain compound 3.
analysis calcalated for CopH oNO,SF,: C 64.93,
' B 4,03, N 3.29, S 7.52; found C 64.87, H 439, N 331, S
AN 7.25.

BXAMPLE 6
OH
r on
8,
4b: 1H NMR CDCY,: 2.32 (s, 3H). 3.15 {m, 3H), 338 (m, ™ /O*’
1H), 472 (d. J=5.3 Hz, 1H). 5.58 (0, J=5 2 Hz, 1H), 7.0 PR
(m. 2H), 7.15-7.35 (SH). 740 (d. 21D). . '0 )
s )

-1 — — 3
EXAMPLE 5 marb)
OH s
o Step 1:
s Add NaBH, (28 mg) to a solution of spantiomer 5(2) from
" step 4 of Example 5 (0.4 g) in CH,OH (20 mi). After 2 h,
0 pastition the resction mixte betweea B0 sad H,O. Dry
and concentrate the crgamic Layers and porify the residue by
flash using BOActhexane (1:6) to give
- disstereomens 6(1) and 6(2).
Step 2:

1

Step 1:
Add TEA (14 ml) to a mixture of  with HF accardiag to the procedurc of Bxamplc 1. Method
4-methoxybenzyichloride (13 ml) and ethyl-Z- A, step 3, to obisls Ga and 5b.
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EXAMPMLR 17 EXAMPLE A
o=

om Dbisi
5 5 o Mgmdes mpiblst  mgheliet
2 Lo m m
3 Com Serch, Foud Gracke, m u 10% 0 ©

N pasts in Purisd War

X 4 Com Succh Foo! Geade 43 0
b\, S Magnesbun Sterwe 3 1
Total 300 0

quhmﬂmxamuw 15 Method of Mapufacture

of Example 13 to obtain the title compound, mp. 95°98°C. iy Jtem Now. 1 and 2 in suitable mixer for 10-15
Elemenial analysis calcnlated for CoH\gNJOWSF: C 6438,  ningtes. Granulaic the miziore with Reen No. 3. MEll the
E4.67. N 642, 5 7.81; fomd C 64.09, H49S. N 6518  daqp gramuiles thwrongh & cotrse screes (e.g., %", 0.63 cm)
8.06. If necessary. Dry the damp granules. Screen the dried
20 pmrmles if nocessary and mix with em Na. 4 aad mix for

1015 minmtes, Add Xem No. S snd mix for 1-3 minuies.

Compress the mixture to appropriste size and weight on a

o @ ==

% Mo, myebisl  mg/iubist
1 Astive Compownd um m
2 Lackcus USP 106 1B
3  Con Sterch, Food Gende o o
Suep I; . L Msgaasiom Stvests NF 4 -2
Treat the cis isomer prepared in Example 10, Step 1, 3 Toml % 00
according to the procedure of Bxample 10, Swep 2, to obtain
a solid. Method of Mamfackun
Step 2: Min Rem Nog. 1, 2 apd 3 in a subtehie Nender for 10-15

React the prodact of $2ep | according to the procodare of « minttes. Add iteyn No. 4 and mis for 1-3 miputes. Fill he
Examplo 5, Steps 4 snd 3, to obizin the tithe comound as s~ mixmmre into saitsble two-plece hard gelatin cxpwulles on 2
solid, m.p. 180°-183" C. Elemental analysis caiculated for  sultable eacapsulsting machine.

CpHi;NO,SF,: C 64.93. H 4.03, N .29, § 7.54; found C Represertative formulations comprising a cholesteral bio-
G5.13. H 4.16, N 343, § 7.70. synthesis ishibitor are well known in the &t R is contem-
“ﬂlduwhuhdean

as 1 singls composition, the dosage forma disclosed above

for substitated azetidinons compounds may readily be modi-

EXAMPLE 19

on ficd using the knowlcdge of one akilled in the ast.
o= Using the: itut procodurcs described above, the followiag
sg iR vivo dsts were obtsioed for represcatative prcferred
componids of formula I Duta is reported as percent change
{Le., porcant redoction in cholestercl esters) veryus coutrol,
sf( therefore, acgative nombers indicate a positive lipld-
\Q lowering effect. '

F

F

Treat the product of Example 18, Step L with NaBH, @
according to the procedure of Examplo 16, and treat the
resultant product with HF accarding to the procedae of
BExample |, Mathod A. Step 3, to obtain the tile compound.
m.p. 95*-105* C.

The following foommistions exemplify some of the dosage &5
forms of this inventios. In each the Seon “active compound™

desigaates a compound of formuia L

szapruy-|F
kookbbid|f]

sheknsrs|If
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-continued R” Is lower alkyl. aryl or aryl-substitated lower alkyl; and
- R™ iz 1-5 substitmonts sclected ﬁulhe
L — mdmm—m‘. "
s . e s ;on' —qcn,; -NR'(CD)OR’ —mr;'
™ e > > ( "u' —uu'sgl —CONR'R’,
" -2 -6 s —cm‘ 'R S(0). —O(Gl;)m—

For ractmic componnds of formula I or active dlastere-
oners or enantiomers of compounds of formuls I, com-
pounds administered st dossges of 0.1-25 mg/kg show a
range of —21 to -97% reduction in cholesterol esters, aud a
~57 to 0" reduction in cholesicrol. Compounds
prefersbly show a mage of <2L to —97% redection In
cholasterol estexs st a dosage range of 0.1 10 3 mg/ky. more
peeferably a tange of —21 to —-97% reduction in cholesterol
csten at a dosage range of (.1 to 1 mg/kg.

We claim:

1. A phamaceutical composition for the treatment or
prevention of atherosclerosis, or for the reducilon of plasma
Mmmmnmww

23
R 1

§
"'\& ,\"-h\'. /.";—r‘l‘
(0
N \H

or & pharmscentically acceptable salt therenf, whereln:

Ar' Is aryl. R'°-yubstinrted aryl or heteroaryl;

A [s aryl or R*%-substitared aryl;

AP s aryl ot R®-substhiuted yl;

X and Y are independently selected from the group
consisting of —CH,—. —CH{lower alkyl)- and
—C(dilower alkyl)-;

R is —OR", —O{COMR®. —O(COYOR® or —O(CO) ©
NR'R”; R! {3 hydrogen, lower alkyl or aryl; or R and
R! together are =0;

gqisOar1;

risO. lor2;

m and » are independoatly 8, 1, z,aukmudmh
smolm nandqis 2,3 ard;

R' is 1-5 sabetituents selectod from the
gmpeuﬂnhgd’hwunh!.—(k‘

—m‘l —Nl'(
(CONR'R", —NR' ‘ -cum‘n'
—Ccons, -so,m‘n . —cxcn,)._.,—
COOR®, -——O(CH,),. , <{lower slkyleoc)
COOR® and ' s
R? is 1-5 substitoents ‘ sclected from the
group conisting of —OR", —M‘ —(XCQ
m’ s (o) —NR'R’,
_o(m’)-‘ﬁ(co—)g(n' —NRYCO) NR'R",
'so': —CONR'R?, —COR®, &
S(0 —qm:)l w—COOR‘

n‘.n’dr«wwmmmmm 6s
consisting of hydrogen, lower aikyl, syl mnd aryl-
substinsted lower alkyl:

4. A pethod of treating or proventing stherosciaronls or
reducing plasma cholesterol levels slmaite-

compising
» nm:lywupuﬂdlymuumuned

of such treatmest an cliective amount of a cholesterol

biosynthesls inkibitor and a compound represented by the
structural fornwila

”‘L"'Ii?‘*-’“lf ~

or a pharmaceatically scceptable salt thereof, whereln:

Ar 1 aryl, R™_substitoied aryl or heteroaryl;

A Is aryl or R*-substituted aryl;

Ar' is syl or R™-substitmted aryl;

X asd Y arc indopendeofly sclected frogn the groop
consisting of —CH,—, —CH(lower alkyl)- and
—C{dllower alkyl)-;

R is —OR®, —O(COR®, —O(COYOR® or —O(CO)
NR'R”; l'bmmmﬂ--ﬁwluﬂ
R! togother ars ==(0;

m and & sre independently O, 1, 2. 3 or 4; provided that
theamomaandgiz2,3ar4;

—So,NRR?, SO %’
—O(CH;),.,,CONRR"
balogea, -{(lower alkyleae)

n‘.n’dn'muqmwmmmm
consisting of hydrogen, lower alkyl. aryl and aryl-
sohethnted lower alkyl;

R® is lower alkyl, aryl or aryl-substituted lower aficyl; and
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REPUBLICA DE COLOMBIA
NOTARIA 33 A DE BOGOTA D.C.
ESCRITURA PUBLICA NUMERO:1 6 5 8
- = MIL SEISCIENTOS CINCUENTA Y OCHO - -

FECHA DE OTORGAMIENTQ: CUATRO, (4) DE

—

1.~ PODER ESPECIAL,-------—f-——————~

OTORGADO POR: LAFRANCOL S.A., con Nit. Nq. ;/ - -

890.301.463-8 -

- - _/__

a favor de: JOSE LUIS REYES VILLAMIZAR, con C.C.No.

79.152.473 de Usaquén - Bogoté,-----—----

"h..;-"' .W?t . "_
nmmﬁmz LOPEZ

NOTARIA TREINTA YTRES (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)..-. ... - ' - -

- :Eb“

[

T

{ COMPARECIO: JUAN MARIA RENDON, / mayor de edad,

DE ESTE CIRCULO SE OTORGA LA ESCRIT?BA PUBLICA QUE
SE CONSIGNA EN LOS SIGUIENTES TERszﬁb'——-———f--—

vecino de Bogota, D.C, identificado con la cédula de

: ciudadania nimero 17-125.100 - - Z R

E‘. D&dlda en Bogotd -~ - - - - - -

Y ﬂanlfesté';:;——:-——:;; —————————————————————

" PRIMERO: Que obra en su caracter de Representante

Legal de en nombre y representacién de LAFRANCOL

S.A, sociadad comercial organizada y existente

' conforme a las .I.eyes colombianas, con do
' pzq"\_ SALAS

sede principral en Cali - Valle, const:.tu:.dﬁ/_iﬁ%;)gnt o

T ] ~N J~-=

.f

escri tura P bl;.ca namerc _ b\l 5

E.:- '- £ =A% EL O TIELE CLSETO ALGUND PARA EL USUARID l




i

De la Notaria

De fecha

Reformada en distintas oportunidades, segqun consta

en el certificado expedido por la Camara de

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

SEGUNDO: Que en tal caracter, por ei;e/ publico

instrumento, concede PODER ESPECIAL, pého AMPLIO Y

SUFICIENTE a JOSE LUIS REYES VILLAMIZAR, mayor de

p— ama .

. edad, vecino de Bogota, D.C, 1dent1f1cado con la

cédula de ciudadania numero 79.152.473 de Usaquén,

abogado en ejerC1C1o, portador de la T.P.No. 446 55 ;

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

Repliblica de Colombia, con direccién en la carrera

su representante con poder especial, amplio vy

| suficiente, para obtener 1la protec&iéﬁ# los

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

derechos de propiedad industrial y de libre

ey — — - mem w

competenC1a de Lafrancol S. A., a cuyo efecto lo

lautorlzo, par que nos represente ante cualesqu1era

| entidad o persona, ejerza o no Jjurisdiccién, ,

i . especialmente ante las el orden admlnlstratlvo,

'contenc1oso, administrativo y Jud1c1al en todg lo

“concerniente a los siguientes asuntos:-—---—--- =

'a.- Obtencién, formulacién de oberservaciones 'y

' o§051c16n a patentes de 1nvencx6n, modelos y dlijOS

' industriales y el reglstro de licencias 4de uso de

: 308 derechos.~———=-=————= o

1b.:m Las acciones de  oposicién cencelacién,

L i — ) . . e
« nulidad, medidas cautelares, ‘concesién de licencias

y en general los procesos civiles, penales,
administrativos o contencioso- administrativos’
relacionados con estos derechosa u otros de

diferente naturaleza, acciones y  prccesos que

<



.. promueva Lafrancol S.A., o se

promuevan contra esta y.------~---

c.—- Para que en todos los asuntos

arriba determinados, tanto en

los términos sefialados por 1los

articulos 42 vy complementarios
de la decisién 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 y

ratificar los actos de agentes oficiosos y ceder a

titulo gratuito y/o oneroso, ‘' licenciar, inscribir

contratos de cesién y de licencia, inscripcibén de

prendas, levantamiento de prendas, inscrib.ir

iderechos de retencién y en general todos los asuntos

i que se deban tramltar ante la Superintendencia de

|Industr1a y Comercio.-———=~—-—==-———sm——e——m————

5Man1fes;amos que de la . veracidad de las

d de los

jdeclaraciones del contenido Yy autenticid

documentos anexos en éste instrum

. respondemos los comparecxentes. f’] _Boge
P = m— i — e e v e N B

HAbTA AQUI LA MINUTA PRESENT‘Lf

: OTORGAMIENTO Y AUTORIZACION: Leido el #presente

'1nerumento Pablico por 1los bomparecientes Y,

advertidos de la formalidad de su contenido, dentro

del término legal “lo hallaron conforme con susI

§1ntenc1ones y lo aprobaron en todas sus partes yl

" firmaron junto con la Suscrita Notaria quien da fe §ﬂ

,—. N vw e e e rema e s emm— - — —

y lo autoriza. ~~—---

Se utilizaron las hojas de papel Notarial Mifaz

" AA B567146, 8567152, o (fi;jf-
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DE COMERCIO DE BOOOTA

. - ) Fecha : 20070529 Hora Certificado : 123616 ’
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Operacion: 02NAB0525024 PAGINA No. 1
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CERTIFICA:

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

DIRECCION 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 : esperanzacortes@lafrancol.net
AFILIADO

CERTIFICA:

NIT : B8950301463-8

CERTIFICA:

QUE POR ESCRITURA NRO. 1434 DEL 29 DE SEPTEMBER DE 1958 NOTARIA CUARTA DE
CALTI , INSCRITA EN LA CAMARA DE COMERCIO EL 02 DE OCTOBER DE 1958 BAJO EL NRO.’
18319 DEL LIBRO IX , SE CONSTITUYO LA SOCIEDAD DENOMINADA LABORATORIO FRANCO-
COLOMBIANO LAFRANCOL 5.A. '

CERTIFICA:
REFORMAS 5
DOCUMERTO FECHA.DOC ORIGEN FECHA.INS NRO.
INS LIBRO .
E.P. 1104 30/06/1959 NOTARIA CUARTA DE CALI 07/07/1959 .
19467 )
E.P. 2309 26/12/1959 NOTARIA CUARTA DE CALI 29/12/1959
20089
E.P. 1725 24/07/1962 NOTARIA CUARTA DE CALI 26/07/1962 !
24528 !
E.P. 1824 31/07/1963 NOTARIA CUARTA DE CALI 14/08/1963

tkx CONTINUA ***x
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CERTIFICADD NACIONAL

CAMARA DE COMERCIO DE CALI

: 20070529

Hora Certificado :

Operacion: 02NA80529024
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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

4964
IX
1956
IX
4964
IX
5579
IXx
44086
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

NOTARTA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

NOTARIA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

CUARTA

NOVENA

SEPTIMA

SEPTIMA

SEPTIMA

TERCERA

TERCERA

TERCERA

TERCERA

TERCERA

TERCERA

TERCERA
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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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CERTIFIfA:

VIGENCIA: 29 DE SEPTEMBER DEL A?0 2057

CERTIFICA: |

OBJETO SOCIAL. SE OCUPA EN: A) FABRICACION, DISTRIBUCION Y VENTA EN EL’
TERRITORIQO DE LA REPUBLICA DE COLOMBIA O EN EL EXTRANJERO DE CUALESQUIERA
TIPOS DE VACUNAS, PRODUCTOS QUIMICOS, FARMACEUTICOS ALIMENTICIOS FUNCIOMALES,
COSMETICOS Y FISOLOGICOS, REACTIVOS, ANTIBIOTICOS PARA USC HUMANOD Y:
VETERINARIO, PRODUCTOS DIETETICOS, COLORANTES DE PERFUMERIA Y AFINES. B) Lal
REPRESENTACION DE CASAS FABRICANTES NACIONALES O EXTRANJERAS DE ESTOS MISMOSI
PRODUCTOS. C) FABRICACION, 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 SQCIEDAD ADQUIRIR Y VENDER BIENES:
RAICES Y MUEBLES, DARLOS Y TOMARLOS EN ARRENDAMIENTO, GARANTIZAR CON HIPOTECA
SOBRE LOS BIENES RAICES O CON PRENDA SOBRE LOS BIENES MUEBLES, OBLIGACIONES A
CARGO DE LA §SOCIEDAD; DAR Y RECIBIR A MUTUO COMERCIAL DINERO Y CELEBRAR LOS
CONTRATQS COMERCIALES DE CAMBIO EN TODAS SUS MANIFESTACIONES, FUNDAR EMPRESAS
QUE TENGAN LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON ELLAS.

CERTIFICA:

ORGANOS DE DIRECCION 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 BESTARAN A CARGO DE UN GBRENTE,,
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 LOS
SIGUIENTES SUPLENTES: PRIMERO, SEGUNDO Y TERCERO QUE LO REEMPLAZARAN EN LOS
CASOS DE AUSENCIAS ACCIDENTAL, TEMPORAL Y ABSOLUTA CON LAS LIMITACIONES OUE| 1
MAS ADELANTE SE ESTABLECEN. '

*h* CONTINUA Wk
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PARAGRAFO SEGUNDO. EL TERCER SUPLENTE DEL GERENTE GENERAL Y REPRESENTANTE
LEGAL ESTARA LIMITADO EN 5US FUNCIONES A: COMPROMETER LOS NEGOCIOS SOCIALES
CUANTIA NO SUPERIOR A CUATRO MIL DOSCIENTOS SALARIOS MINIMOS MENSUALES
LEGALES VIGENTES (4.200 SMMLV); CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA
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 SOCIALES
CIVILES Y COMERCIALES, CUALQUIERA QUE SEA SU NATURALEZA CON FACULTADES PARA
EXIGIR O SUSCRIBIR LOS DOCUMENIOS Y GARANTIAS NECESARIOS HASTA LA CUANTIA
ANTES MENCIONADA.

PUNCIONES 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 USCO 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 ARREGCLO A LAS NORMAS DE LOS ESTATUTOS.

EN EL EJERCICIO DE SUS FUNCIONES, EL GERENTE PUEDE: 1.- COMPARECER LOS
JUICIOS, TRANSIGIR Y COMPROMETER LOS NEGOCIOS SOCIALES DE CUALQUIERA
NATURALEZA QUE FUEREN, INTERPONER TORO 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 O SOCIEDADES CIVILES Y COMERCIALES CUALQUIERA QUE SEA SU NATURALEZA Y
SU CUANTIA, CON AMPLIAS FACULTADES QUE EXIGIR O SUSCRIBIR LOS DOCUMENTOS, Y
GARANTIAS NECESARIAS. CONTRATAR PRESTAMOS CUALQUIERA QUE SEAR SU CUANTIA,
CELEBRAR EL CONTRATO COMERCIAL DE MUTUO EN TODAS 5US 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 C(OMO NEGOCIAR ESTOS INSTRUMENTOS, TENERLOCS,
COBRARLOS, PAGARLOS, DESCARGARLOS, ETC.

CERTIFICA:
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) :

xkx CONTINUA wa*
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VICEPRESIDENTE
ROBERTO S. VENTURA PAULY
C.C.16697614

GERENTE GENERAL Y REPRESENT. LEGAL
JUAN MARIA RENDON GUTIERREZ
C.C.17125100

PRIMER SUPLENTE DEL GERENTE
ESTHER ISABEL VENTURA DE RENDON
C.C.38579831

SEGUNDO SUPLENTE DEL GERENTE
ROBERTO M. VENTURA CRISPINO
C.C.9086003

PRESIDENTE
ESTHER ISABEL VENTURA DE RENDON
C.C.38979831

CERTIFICA:
DOCUMENTO: ACTA No. 105 DEL 09 DE NOVEMBER DE 2004
ORIGEN: ASAMBLEA DE ACCIONISTAS
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:

#%% CONTINUR **#
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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 05 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 ,7///

JUAN MARIA RENDON GUTIERREZ
C.C.17125100

SEGUNDO RENGLON

ROBERTO M. VENTURA CRISPINO
C.C.5086003

TERCER RENGLON

ROBERTO 5. VENTURA PAULY
C.C.16697614

CERTIFICA:

wk¥ CONTINUAR ***
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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.8000268913-5

CERTIFICA:

DOCUMENTO: DOCUMENTO 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
ALFREDO L?PEZ CAMPO
C.C.8241912

REVISOR FISCAL SUPLENTE
GEOVANA GONZALEZ GALINDO
C.C.66959852

CERTIFICA:

CAPITAL AUTORIZADO: $7,500,000,000
NUMERO DE ACCIONES: 750,000,000
VALOR NOMINAL: $10

CAPITAL SUSCRITO: $6,000,000,000
NUMERO DE ACCIONES: 600,000,000
VALOR NOMINAL: $10

CAPITAL PAGADO: $6,000,000,000
NUMERC DE ACCICNES: 600,000,000

*x% CONTINUAR **#
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VALOR NOMINAL: $10

CERTIFICA:

QUE A NOMBRE DE LA S50CIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO RAJO
EL NRO.5234- 2 ESTABLECIMIENTQ DE CCMERCIO: LABORATORIO FRANCO COLOMBIANC
LAFRANCOL

UBICADO EN: ---K 1 46 84 DE CALI

RENOVO : POR BL AP0 2007

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.369805- 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?Q 2007

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.369810- 2 ESTABLECIMIENTC DE COMERCIO: LABORATORIO FRANCO COLOMBIANO
LAFRANCOL § A

UBICADO EN: ---K 1A 46 A 32 DE CALI
FECHA MATRICULA : 29 DE APRIL DE 1994
RENOVO : POR EL A?0 2007
CERTIFICA:

QUE LA SOCIEDAD EFECTUO LA RENOVACION DE SU MATRICULA MERCANTIL EL 29 DE
MARCH DE 2007 .

CERTIFICA:

**% CONTINUA *w¥
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QUE NO FIGURAN OTRAS INSCRIPCIONES QUE MODIFIQUEN TOTAL O PARCIALMENTE EL
PRESENTE CERTIFICADO.

LOS ACTOS Y DOCUMENTOS REGISTRADOS QUEDAN FIRME CINCO (5) DIAS HABILES
DESPUES DE LA FECHA DE SU INSCRIPCION, SIEMPRE Y CUANDO DENTRO DE DICHO
TERMINO NO SEAN OBJETO DE RECURSOS EN LA VIA CURBERNATIVA.

DE CONFORMIDAD CON EL DECRETO 2150 DE 1.9595 Y LA AUTORIZACION IMPARTIDA POR
LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO LA FIRMA MECANICA QUE APARECE A
CONTINUACION TIENE PLENA VALIDEZ FARAR 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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SUPERINTENDENCIA DE INMSTRIA Y COMERCIO

RECIDD OFICIAL DE CAJA : 07 - 42.TH1
FECHA t MAYD 29 BE 2007

SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO

A AL

e - 2020 NUECREACIONE
Fecha: 20070530 145008 80, 018 CENACIONALY

Tra 11 PATENTEIYIl

Act 400 OPOSIOBSERVTER Follos. 41

NIT 1 B00174089-2

13 CONSTENACION 38131

DEPOSITANTE TIPD PAGD BANCO

CUENTA No. PAGD  FECHA Vr. PAGD

REVES Y REVES ABOGADOS COMGIGMACION  BAMCO POPULAR  050~00110-6 SMB6LI52  28/05/2007 1,024,000.00
MisE C @ M CEP T O At

CANT. RENTISTICO CONCEPTD TOTAL CONCEPTD

1 50003-01-04 PRESENTACION DE OBSERVACIONES 12 WRCAE ¥ LEWAS CONERCIALES 256,000.00

TOTAL ) 256,000.00

2

S0M: DOSCIENTOS CINCUENTA ¥ SEIS NIL PESOS

4

RECIS0 DE CAJA APLICADO AL EXPEDIENTE Mo.
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Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: Oficlo’N®™: ~ ~ 7721
Juan Pablo Cadena Sarmiento
Apoderado
ASUNTO: Radicacion PCT N°  06-60219
Tréamite 011
Evento 379
Actuacion 440
Follos 034

Con fundamento en lo previsto por el articulo 43 de la Declsién 486 de la Comisién de
la Comunidad Andina, se e comunica que la oposicién presentada por el doctor José
Luis Reyes Villamizar, en su calidad de apoderado del Laboratorio Franco Colombiano

Lafrancol S.A., retine los requisitos formales exigidos por la ley al momento de su
presentacién.

En cumplimiento de lo dispuesto en la citada norma, se le.concede el término de
sesenta (60) dias habiles sigulentes a la fecha de notificacion del presente oficio, para
que haga valer sus argumentaciones y prasenta pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del

capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

Qugs.. 3
%Q'LARA D MES
Jefede la lon de Nuevas Creaciones (E).

29N 2

El anterior oficio fue notificado por fijacién en lista de fecha,

202021

Sede Centro: Camera 13 No. 27-00 Pisos 2, 5, 7y 10
Sedas CAN: Tr. 40A No. Mconmlldorm
Fax: 382 26 95. Linea 06800-810 165

Wab: www.alc.gov.co e-mall:
Bogota D.C. - Colombia
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