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JOSÉ LUIS REVES VILLAMIZAR, mayor de edad, identificado como aparece at 
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655 
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la 
sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.A., dentro 

# del trÆmite de la referencia, en ejercicio de lo dispuesto por el artIculo 42 inciso 20 
de la DecisiOn 486 de 2000 por medio del presente escrito, procedo a sustentar la 
oposiciOn presentada oportunamente ante ese Despacho, en los siguientes 
tØrminos: 

I. COMPLEMENTO DE INFORMACION 

Comedidamente me permito presentar los argumentos que demuestran que Ia 
solicitud de la referencia incumple los requisitos de patentabilidad establecidos por 
los articulos 14, 16, 18 y 20 literal d) de la DecisiOn 486 de 2000, y que por ello no 
merece recibir el beneficio patentario. 

Canera 17 No. 88-23 Of 205 TON.: +57 1 655 7795. +57 1 621 2631, Fax: +57 1 621 2542 
info(rcyesahogados.com - www.reycs-abogados.com - Bogota, Colombia.. 
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La solicitud colombiana 08-033-464 que reivindica un compuesto de formula 

estructural I: 

13 
R12 

R R2 1/1 

El compuesto de Ia reivindicación 1 que tiene Ia formula estructural Ia: 

p 13 p12 
R 

Ar" 
R1 

Pon 

El compuesto de Ia reivindicaciOn 1 que tiene Ia formula estructural lb: 

R1-R12 

El compuesto de Ia reivindicaciôn  I seleccionado entre el grupo constituido por: 

F 

OH 
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El compuesto de la reivindicaciOn 1 seleccionado entre el grupo constituido p01: 

0H 

OH 

"I 

F O 

OH 

R1° 

Me 
y 

0 

El compuesto de la reivindicaciOn I seleccionado entre el grupo constituido por: 

OH 

F O 

0H 

H 
OH 

R1° 

0 

Sales farmacOuticas y Østeres farmacØuticamente aceptables de los mismos; una 

composición farmacØutica que comprende dichos compuestos farmacOuticos, que 

puede comprender adicionalmente un inhibidor de la biosintesis del colesterol; 

Utiles en un procedimiento para reducir los niveles de colesterol LDL en plasma; 

carece de novedad y nivel inventivo coma se argumenta a continuaciôn:  

En primera instancia, las reivindicaciones 14 a 18 de dicha solicitud colombiana en 

trÆmite incurren en una improcedencia directa de patentabilidad, en cuanto a que 

explicitamente se refieren a un tratamiento terapØutico, que involucra reducir los 

niveles de colesterol LDL, para as[ tratar la hipercolesterolemia, reducir yb 

eliminar el riesgo de desarrollar ateroscierosis y/o una enfermedad aterosclerótica; 

Ia cual va en contra de Jo expuesto par la decision 486 de 2000 que explicitamente 

revela en su articulo 20 literal d) "No serÆn patentables ( ... ) los mØtodos 
terapOuticos o quirUrgicos para el tratamiento humano o animal, asI como los 
mOtodos de diagnostico aplicados a los seres humanos o a an/males." 



Por otro lado, existen documentos que revelan con anterioridad la obtenciÆn de 

compuestos del mismo tipo que los revelados por la solicitud colombiana en 

trÆmite (derivados de azetidinona), lo que afecta directamente el nivel inventivo de 

dicha invenciOn, veamos: 

Ł. La patente americana US 5846966 publicada el 08 de Diciembre de 1998 y 
titulada "COMBINATIONS OF HYDROXY-SUSBSITUTED AZETIDINONE 

COMPOUNDS AND HMG COA REDUCTASE INHIBITORS" revela: 

The present invention also relates to a method of reducing 
plasma cholesterol levels, and to a method of treating or 

Ł preventing atherosclerosis, comprising administering to a 
mammal in need of such treatment an effective amount of a 
combination of a hydroxy -substituted azetidinone choles-
terol absorption inhibitor of formula I and a cholesterol 
biosynthesis inhibitor. That is, the present invention relates 
to the use of a hydroxy-substituted azetidinone cholesterol 
absorption inhibitor of formula I for combined use with a 
cholesterol biosynthesis inhibitor (and, similarly, use of a 
cholesterol biosynthesis inhibitor for combined use with a 
hydroxy -substituted azetidinone cholesterol absorption 
inhibitor of formula I) to treat or prevent atherosclerosis or 
to reduce plasma cholesterol levels. 

1. A pharmaceutical composition for the treatment or 
prevention of atherosclerosis, or for the reduction of plasma 
cholesterol levels, comprising an effective amount of a 
compound represented by the formula I 



.çTlff 

(-) 

Ar3 

Ar2 

9 6. A method of treating or preventing atherosclerosis or 
ruducmg plasma cholesterol levels comprising administer-
ing to a mammal in need thereof an effective amount of a 
compound represented by the formula I 

R R2 

I I 
Ar 

Xm(C)q1n 

(C ) Z Ai 
I 1 R’ R3 YN 0 

Ar2 

Como se puede apreciar claramente, en esta anterioridad se exponen compuestos 

derivados de azetidinona del mismo tipo que los reivindicados por la solicitud 

colombiana, especificamente en su reivindicaciOn 1; 

-fl 

R R2 

R1 143 

R12 

R9 

I 
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asI como la inclusion de los mismos en formulaciones farmacØuticas Utiles en el 

tratamiento de ateroscierosis a partir de la reducción de los niveles de colesterol 

en el plasma, solos o en combinación con inhibidores de la biosmntesis de 

colesterol, lo que tamblØn afectarIa directamente las reivindicaciones 14 a 20 de 

dicha solicitud en trÆmite. 

ŁŁ La patente americana US 5767115 publicada el 16 de Junio de 1998 ytitulada 

"HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS USEFUL AS 

HYPOCHOLESTEROLEMIC AGENTS" revela: 

In yet another aspect. the invention relates to a pharma-
ceutical composition comprising an effective amount of a 
hydroxy-substituted azetidinone cholesterol absorption 
inhibitor of formula L a cholesterol biosynthesis inhibitor, 
and a pharmaceutically acceptable carrier. In a final aspect 

C..) 
1. A compound represented by the formula 

R 
I I 

Ar3 

R R3 

0? 
(...) 

S A pharmaceutical composition for the treatment pre-
vention of athersclerosis, or for the reduction of plasma 
cholesterol levels, comprising an effective amount of a 
compound of claim I in a pharmaceutically acceptable 
carrier. 

9. A method of treating or preventing atherosclerosis or 
reducing plasma cholesterol levels comprising administer-
ing to a mammal in need of such treatment an effective 
amount of a compound of claim 1 



Como se puede apreciar claramente, en esta anterioridad se exponen de nuevo 

compuestos derivados de azetidinona del mismo tipo que los reivindicados por la 

solicitud colombiana, especificamente en su reivindicaciOn 1; 

R12 

R R2 
R1/ 

R1 R3 

ii ŠER9 

I 

asi coma la inclusiOn de los mismos en formulaciones farmacØuticas ütiles en el 

tratamiento de aterosclerosis a partir de la reducciôn  de los niveles de colesterol 

en el plasma, solos o en combinación con inhibidores de la biosintesis de 

colesterol, lo que tambiØn afectaria directamente las reivindicaciones 14 a 20 de 

dicha solicitud en trÆmite. 

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

2002 y titulada "DIPHENYLAZETIDINONE DERIVATIVCES, PROCESS FOR 

THEIR PREPARATION, MEDICAMENTS COMPRISING THESE 

COMPOUNDS AND THEIR USE" revela: 

[0071] Preference is given to both racenhic and el1alltio-
merically pure compounds of the formula I of the following 
structure: 

RI 

(2 



1. A COITIPC)Ufld C)! the formula I. 

R] 

11 

R4 

(...) 

’ 5 A pharmaceutical composition comprising one or more 
of the compounds as claimed in claim 1 and a pharmaceu-
tically acceptable carrier. 

6 A pharmaceutical composition comprising one or more 
compounds as claimed in claim 1 and at least one further 
active compound 

(...) 
8. A pharmaceutical composition as claimed in claim 6, 

which comprises, as a further active compound, one or more 
antidiabetics, hypoglycemic ally active compounds, HM G-
CoA reductase inhibitors, cholesterol absorption inhibitors, 
PPAR gamma agonists, PPAR alpha agonists, PPAR alpha/ 
gamma agonists, fibrates, MTP inhibitors, bile acid absorp-
tion inhibitors, CETP inhibitors, polymeric bile acid adsorb-
ers, L.DL. receptor inducers, ACAT inhibitors, antioxidants, 
lipoprotein lipase inhibitors, ATP citrate lyase inhibitors, 
squalene svnthetase inhibitors, lipoprotein(a) antagonists, 

C..) 
13. A method for controlling the serum cholesterol con-

centration in a host, which comprises administering to the 
host in need of the control of serum cholesterol concentra-
tion an effective amount of at least one compound as claimed 
in claim 1. 



0 

0 

15. A method as claimed in claim 14, wherein the host 
suffers from an arteriosclerotic manifestation 

Coma se puede apreciar claramente, en esta anterioridad se exponen compuestos 

derivados de azetidinona del mismo tipo que los reivindicados por Ia solicitud 

colombiana, especificamente en sus reivindicaciones 5; 

IM 

R1p R12 

Ar1 ’4 
R1 

III1R9 

oH 

Ficr O/ 

asi coma Ia inclusiOn de los mismos en formulaciones farmacØuticas Utiles en el 

tratamiento de ateroscierosis a partir de Ia reducción de los niveles de colesterol 

en el plasma, solos o en combinación con inhibidores de Ia biosmntesis de 

colesterol (coma lo son par ejemplo los inhibidores de Ia HMG-CoA reductasa y los 

inhibidores de Ia escualeno sintasa), lo que tambiØn afectaria directamente las 

reivindicaciones 14 a 20 de dicha solicitud en trªmite.  

Para finalizar, existen ademÆs otros documentos que exponen Ia obtención de 

derivados de azetidinona, que aunque estÆn menos relacionados con los 

compuestos reivindicados par Ia solicitud colombiana en trªmite,  debido a sus 

sustituyentes sobre el nticleo de azetidinona, son una prueba de Ia versatilidad y 

cotidianidad con que se pueden encontrar procesos de obtenciOn de estos 

compuestos derivados de azetidinona, asi coma su anterioridad en el usa del 



tratamiento de diversos trastornos a travØs de la reducción de los niveles de 

colesterol en plasma. Ejemplos de dichos documentos pueden ser la patente 

americana US 5633246 publicada el 27 de mayo de 1997 y la patente americana 

US 5744467 publicada el 28 de abril de 1998. 

En conclusiOn la solicitud colombiaria en tramite carece de los requisitos 

fundamentales para otorgØrsele el privilegio de patente de invenciOn, 

principalmente porque incurre en una directa improcedencia en Ia patentabilidad at 

reivindicar un mØtodo de tratamiento. Dicha solicitud carece ademâs  tanto de nivel 

inventivo como de novedad, primero que todo porque el mismo estado de la 

tØcnica se encuentran con anterioridad el mismo tipo de compuestos derivados de 

. azetidinona (cuyos sustituyentes pueden variar pero siempre conservan 

caracteristicas quimicas similares) y finalmente porque dichos compuestos ya se 

reconoclan asI mismo con anterioridad, como fªrmacos  Utiles en tratamientos 

donde fuera efectiva la deducciOn de los niveles de colesterol en el plasma. 

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, razón por la cual no puede ser objeto de privilegio de 

patente de invenciôn.  

VI. ANEXOS 

Ł) La patente americana US 5846966 publicada el 08 de Diciembre de 1998 y 
titulada "COMBINATIONS OF HYDROXY-SUSBSITUTED AZETIDINONE 

COMPOUNDS AND HMG COA REDUCTASE INHIBITORS" columna 3 y 
capitulo reivindicatorio. 

ŁŁ La patente americana US 5767115 publicada el 16 de Junio de 1998 y titulada 

"HYDROXY-SUBSTITUTED AZETIDINONE COMPOUNDS USEFUL AS 
HYPOCHOLESTEROLEMIC AGENTS" columna3 y capitulo reivindicatorio. 

ŁŁ La patente americana US 2002/0128253 publicada el 12 de septiembre de 
2002 y titulada "DIPHENYLAZETIDINONE DERIVATIVCES, PROCESS FOR 
THEIR PREPARATION, MEDICAMENTS COMPRISING THESE 

COMPOUNDS AND THEIR USE" pagina 4 y capitulo reivindicatorio. 



ŁŁ Reivindicaciones de la patente americana US 5633246 pubIcada el 27 de 

mayo de 1997 y la patente americana US 5744467 publicada et 28 de abril de 

1998. 

Seæor Superintendente 

JOSÉ LullS REVES VILLAMIZAR 

. C.C. 79’152.473 de UsaquØn 

T.P.A 44.655 del C.S.J. 

S 
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571 ABSTRACT 

llydru.uxy-subsiiiuted azemidinojic hypochulesierolemie 
agents of the forrrimula 

R 02 

A,’ -X,,, -((_)- ’i, -(C’),.  

Or a phannaecmu heat ly acceptable salt tIierc,l, where 

Ar’ and Ar2 are aryl or R"-suhstitu!ed aryl; 

.Ar’ is aryl or R5 -substituted aryl; 

X, Y and Z are -CII.-, - CU(Iowcr alkyl)- or 
Ł-(’(clilower alkyl)-

R and R are - (W’, --O(( ( ))R’, --( )( ( I ))( )R’  or 
--( )((’O)N R"R7; 

R and R3 are IT or lower alkyl; 

q is (I or I; r is 0 or 1; rim, n and p are 0-4; provided that am 
least one at q and r as 1, and ihc sum of in, it, p, c and r is 
1-6; and provided that wheti p is (I and r is 1, lice .511111 u1 mm!, 
q and n is 1-5; 

R’ is selected fran-i lower alkyl, R5, -( ’I.,. -(’N, -. NO, 
and halogen; 

115 is selected iron -OR", -- O((’O)R’, )(( ’0)0k", 
-0((’O)NR "R’, - NR"R’, 

-NR"(CO)R’, -NR6((’O)OR", -NR"((())NR7R", 
---NR’SO,R, -COOR", -(’ONR’R’, --Colt’, 
--S0,NR"R7, S(0)Q2R5, -0((’112) , -(’OUR’, 
-O(CIL) ,,,CONR"R1, -(lower alkylenc)E.’OOR" and 
-CI ICl 1- -COOR"; 

R", R’ and R" are H, lower alkyl, aryl or aryl -substituted 
lower alkyl; 

R’’ is tower alkyl, anyl or aryl-suhsi illiled I 055cr a! kvl 

are disclosed, as well as a method of lowering serum 
L’holcsieroi by administering said compounds, alone or in 
cc.mnihinatiotm with a cholesterol biosynthesis inhibitor, phar-
maceutical compositions containing them, and a process tor 
preparing them. 

10 Claims, No Drawings 
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R5, R’ and R5 are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl-
sijhstjtuted lower alkyl; and 

R" is lower alkyl, aryl or aryl -substituted lower alkyl. 
R4 is preferably 1-3 independently selected substituents, 

and R5 is preferably 1-3 indcpendcntly selected stjhstitu-
ents. I’relerred are compounds of formula I wherein Ar’ is 
phenyl or R’-suhstiiuted phenyl, especially (4-R4)-
si hstituted phenyl. Ar2 is preferably phenyl or 
R’ -substituted pheryl, especially (4 -R‘)-substituted phenI. 
Ar-’is preferably R’-sitbstituted phenyl, especially (4-R )- 
substituted phenyl. When At’ is (4 -R’) -substituted phenyl, 
R4 is preferably a halogen When Ar2 and Ar are R’- and 
R-subs1ituted phenyl, respectively, R4 is preferably halogen 
or ŠOR’ and R’ is preferably ŠOR", wherein R" is lower 
alkyl or hydrogen. Especially preferred are compounds 
wherein each of Ar’ and Ar2 is 4-fluoropheny! and Ar’ is 
4-hydroxyphenyl or 4-meihoxyphcnyl. 

X, Y and Z are each preferably --CII,Š. Il’ and R’ are 
each preferably hydrogen- R and IC are preferably ŠOR" 
wherein R" is hydrogen, or a group readily metabolizable to 
a hydroxyl (such as ŠO(CO)R’, ŠO((.’O)OR’ and 
Š( )(CO)NR"R7, defined above). 

The sum of iii, n, p, q and r is preferably 2, 3 or 4, more 
preferably 3. Preferred are compounds wherein tat, ri and 
are each zero, q is 1 and p is 2. Also preferred are compounds 
wherein p, q and ti are each zero, r is 1 and ni is 2 or 3. More 
preferred are compounds wherein m, n and r are each zero, 
q is 1, p is 2, Z isŁ ŠCI l2 and R is ŠOR", especially when 
R’ is hydrogen. Also more preferred are compounds wherein 
p, q and 11 are each zero, r is I., m is 2, X is C’IT:,_ and 
R2 is ---OR", especially when R" is hydrogen. 

Another group of preferred compounds is that wherein 
Ar’ is pltenyl or R4-substituted phenyl, Ar2 is phenyl or 
R’ -substituted phenyl and Ar is R"-substituted phenyl- Also 
preferred are cotTtpolrnds wherein Ar’ is phenyl or 
R’-stthstituted phenyl, Ar2 is phenyl or R" -substituted 
phenyl,Ar’ is R" -substituted phenyl, and the sum of m, n, p, 
q and r is 2, 3 or 4, more especially 3. More preferred are 
compounds wherein Ar’ is phenyl or R4-substituted phenyl, 
Ar2 is phenyl or R ’ -substituted phenyl, Ar’ is R’ -substituted 
phenyl, and wherein iii, ii and r are e,tch zero, q is 1 and ’ 
is 2, or wherein p, q and n are each zero, r is 1 and in is 2 
or 3. 

This invent inn also relates to ii method of lnweri,ig the 
serum cholesterol level in ii mammal in need of such 
treatment comprising administering an effective amount of a 
compound of formula I. That is, the use of a compound of 

the present invention as an hypocholcsterolenaic agent is 
also claimed. 

In still another aspect, the present invention relates to a 
pit ama aectt t ical composition comprising a serum 
cholesterol-lowering effective amount of a compound of 
formula I in a pharmaceutically acceptable carrier. 

The present invention also relates to a method of reducing 
plasma cholesterol 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 
combinatior, of a hyclroxy-substimuted azetidinone choles-
terol absorption inhibitor of formula I and a cholesterol 
biosynthesis Inhibitor. That is, the presetil invention relates 
to the use of a Itydroxy-substituted azetidinone cholesterol 
absorption inhibitor of formula I for combined use with a 
cholesterol hiosytithesis inhibitor (and, similarly, use of a 
cholesterol biosynthesis inhibitor for combined use with a 
hydro xy-substii ti ted aelidinotic cholesterol absorption 
inhibitor of formula I) to treat or prevent atherosclerosis or 
to reduce plasma cholesterol levels 

4 
In yet another aspect, the invention relates to a pharma-

cetitjcal composition comprising an effective aniotitit of a 
hydroxy-substituted azetidi,uonc cholesterol absorption 
inhibitor of formula I, a cholesterol hiosyrmttesis inhibitor, 
and a pharmaceutically acceptable carrier. In a final aspect, 
the invention relates to a kit comprising in one container an 
effective armmommnl of a hydroxy-substituted ai,etidimuone Cho-
lesterol absorption inhibitor of formula I in a pharniaccwi-

10 cally acceptable carrier, and in a separate container, an 
ethietive atnount of a cholesterol biosynthesis inhibitor in a 
pharmaceutically acceptable carrier. 

In yet another aspect, the invention relates to a process for 

., 
preparing certain compounds of formula I comprising the 
steps: 

(a) treating with a strong base a lactose of the fc,rm,tula 

20 

25 
At  

Im 

R2 R it 

30 

cj 

35 A,"" 
o 

wherein R’ and R2 are R and R, respectively, or are suitably 
prolectert hydroxy groups; Ar is Ar’, a suitably pm’ Oectccl 

40 hydroxy-substituted aryl or a suitably protected anti,,u-
substituted aryl; and the remaining variables are as defined 
above, provided that in lactotie of tormu Ia 13, when ii and 
are each zero, p is 1-4; 

45 (h) reacting the product of step (a) with an iniine of tic 
formula 

so N 
-  

wherein Ar° is Ar2, a suitably protected hydroxy-

55  aryl or a suitably protected amino-stibstituted 
aryl; and Ar" is Ar’, a suitably protected hy(lroxy-
substituted aryl or a suitably protected amino-suhstitute] 
aryl,-ryl;

60ii) c) quenching the reaction with am] acid; 

(I) optio ,mmul ly reniov ing the protect rig groups ri urn R’, R, 
Ar’", Ar2) and Ar’’, when present; and 

e) optionally functions lizing hvdroxy or Z117111110 suit-nit i tu - 

65 etits at R, R, Ar’. Ar2 and Ar’. 
Using the factories shown above, compounds of for,iiuila 

IA and 113 are obtained as follows: 
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EXAMPLE 10 -continued 

OH Capsutea 

OH I No. IiigrCdiCflL iahI I] 1g, 

: 

4 Magnesium SteamEr NI’ 4 7 

Method of Manufacture 
Mix Item Nos, 1, 2 and 3 in a suitable blender for tO 15 

minutes. Add Item No. 4 and mix for 1-3 minules. Fill the 
mixture into suitable two-piece hard gelatin capsules on a 

15 suitable encapsulating machine. 
Step 1: Follow the procedure of Example 3, using 1-(4- Representative formulations comprising a cholesterol hio-

llu0rophenyl-4-(4-t-butyidirnelhylsilyloxyphcnyl)-2- synthesis inhibitor-are well known In the art. It is cOfltCifl-
tizetidinone to obtain I -(4-lluorophcnyl-3-(3-phenyl-1 - plated that where the two active ingredients are administered 
hydroxyprop 1) 4 (4 t bulyldimethylsilyl oxyphny1) 2 is a single composition, the dosage forms disclosed boye 
azti inone. for substituted ai.etidinone compounds may readily be moW-

Step 2: ’treat a solution of the cis-azetidinone of Step 1 fled using the knowledge of one skilled in the art 
(025 g) in CII CN (21 ml) with 48% aqueous 1fF (2.5 ml). - - - - Using the test procedures described above, the following After 1. h, dilute the reaction mixture with cold I-I.0 and .-’ - - - . - in vivo data were obtained for the exemphlied compounds. extract with Lit,0. Wash (2x 11,0, dilute NaH( .0 and - -no Data is reported as percent change (i.e., percent reduction in brine), dry (MgSO4) and concentrate the Et,() layer. (.r,ys- -- - 
tal]ii’.e the residue from Et0Ac:hxane (1:2) to obtain the cholesterol esters) versus control, therefore, negative num-
title compound as colorless needles (123 mg, y=646/’c,), trip hers indicate a positive lipid -lowering effect. 
168’-171’ (T’, Elemental analysis calc for C2,114270FN: C 
73,64; II 5,66; N 3.58 found C 73,32; If 565; N 3.68 % . , o Rcdnti coii 

The following formulations exemplify some ofthc dosage 
of this twent ion In each the lerni "active coupe u nd’ 
designates a compound of formula 1. 

EXAMPlE A 

Tatilnio 

No. Inrcctieri I iuiinhIei mg/iabIO I 

40 I Acitvo Co flnpoiind 100 500 
2 Lactose LISP 122 113 
3 Corn Starch, 11oocl Ciradu, 100 10% 30 4)) 

paulo in t’tiriticd Water 
4 (’ion Starch, Food Ciractr 45 40 
S Magnesium SICI(rii)c 3 7 

- 45 
Ibiat 300 700 

Method of Manufacture 
Mix Item NOS. I and 2 in suitable mixer for 10-15 

50 minutes, late the mixture with Itern No. 3. Mill the clamp 
granules through a coarse screen (e.g., …", 0.63 cm) if 
necessary. Dry the damp granules. Screen the dried granules 
if necessary and mix with Item No. 4 and mix for 10-15 
minutes. Add Item No.5 and mix for 1-3 minutes. Compress < the mixture to appropriate size and weight on a suitable 
tablet machine. 

EXAMPLE 13 

(ill 

(’atisuics 

No. tngrr.dient nig/iahIcl 
nigjinblci 

I Active C’oiripounil 1110 500 
2 Inctose U))P 107,  121 

3 Coin Starch, Food Grade 4)) 70 

(n. S Seruni Chotent. (’ho]eut. t-;sico Doso 

-23 1) 5(7 
Eli Ł. 15 _$C) 

iC’ 14  
2 7) (I 5)) 

3A -31 _51) SI) 

.0<’ -((0 -01 5(  
$1) 17 -iii tI 

3D 0 0 10 
3t1 -29 -77 (9 
AT iS -3)) 1)) 
311 -41 -00 III 

31 0 ’I 
.1K II I) II) 

31 -1.0 -21 II, 

3M 0 -72 II) 
4A 0 -54 5 
41t -3/ 5C) IN 

4(’ .. 12.5 0 3 
41) 9  
41)  
41’ 3’) -ItS 

5 0 -04 II) 
CA -59 -(13 

(A- I -43 _1)0 

(4) 4() . 1)1 

(4’ I) -45 
IL) -II 95 III 
IA II -44 3 
lIt) -50 -95 3 
IC -14 ’.37 I 
K) -49 -94 1 
50, -22 -64 
si. -43 1)4 
111 -26 77 3 

We claim: 
.1 - A pharnnaceutical composition for the treatment or 

65 prevention of atherosclerosis, or for the recttjeiioo of plasma 
cholesterol levels, comprising an elleciive amount Of a 
compound represented by the formula I 
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R 

Ar 

Arl 

or a pharmaceutically acceptable sail thereof, wherein: 
Ar1 and AC are independently selected from the group 

consisting of aryl and l(4-suhstituted aryl; 
Ar3 is aryl or R3 -substituted aryl; 
X, Y and Z are independently selected from the group 

consisting of -CI L-, -C1l(lowcr alkyl)- and 
-C(dilowcr alkyl)-; 

R and 1(2 are independently selected from the group 
consisting of -OR", -O(CO)R3, --O(CO)OW’ and 
-O(CO)NR5R7; 

R’ and R are independently selected from the group 
consisting of hydrogen, lower alkyl and aryl; 

q is 0 or 1; r is or I rn, ii and p are independently 0. 1, 
2. 3 or 4; provided that at least one of q and r is t’and 
the sum of m, ii, p q and r is 1, 2, 3, 4, 5 or 6; and 
provided that when p is   and r is 1, the sum of m, q and 
nisi.,2,3,4or5; 

R’ is 1-5 substituents independently selected fr(.)m the 
group consisting of lower alkyl, --OR 6, (3, 

()((li)( 11(1, -O(Cl 12),_30R1’, Ł-O(C I.t O)NR17, 

NR"R7, Ł-.-NR°(CC))R7, -NR ((.0)ORa, NJR1’ 
(( O)NR ’R NR SC) R -C OUR1 -( UNR1 R7 

-( OR -Si) NR3R7 S(0) R ,-
COOR3, -0(CH2),10C’ONR1’R7, -(lower alkytene) 
COOR, -CHCH-.--(’()OR’, -CF, -EN, -N(I), 
and halogen; 

R is I --S suhstituenis independently selected from the 
group consisting of -OR’, -O(CO)R’, ----.O(CO) 
OR’, Ł---O(Cl 12)1 50R’, -O(CO)N R’R7, -NR°R7, 

-NR((.’O)R7, -NR’(C(.))(i)R°, -NR33(0O)NR 1R’, 
NR’S02R’, -CO(R’. -CONR6R7, Ł-C()R, 

-SO2NR’R’, S(())02R’, -O(C112),10-E00R3, 

_O(( H,),20( ’ONR’R7, -(lower alkylenc)COOR1 

and -Cll=(’l I ---- COOR’; 
R1’, ll.

 7 and 1(11 arc independently selected from the group 
consisting of hydrogen, tower alkyl, aryl and aryl-
substituted lower alkyl; and 

R’ is lower alkyl, aryl or aryl-sul.nitituted lower alkyl; 
in combination with an HMG CuA reductase inhibitor in a 
pharmaceutically aeceirtatrie carrier-

2, A pharmaceutical composition of claim I wherein, in 
he compound of formula I, Ar’ is phenyl or I(.I -suhslit a ted 

phenyl, wherein l( is halogen; Ar2 is phenyl or 
R’-siihstitulcct phenyl, wherein R4 is halogen or -OR’, 
wherein II’ is lower alkyl or hydrogen; Ar3 is R’ -substituted 
phenyl, wherein R’ is -OR’, wherein R’ is lower alkyl or 
hydrogen; X, Y, arid Z are each -CR,-I R1 and R3 are cacti 
hydrogen; R and 1(2 are each -OR’, wherein R’ is hydro-
gen; and the SUfli of ni, n, p, ti and r is 2, 3 or 4. 

3. A composition of claim I wherein the 11MG CoA 
rertuctase inhibitor is selected from the group consisting of 
lovastatin, pravasiritin, ilmivastatin, sinmivastalin and arOnr’as-
11 tin. 

4. A composition of claim 1 wherein the compound of 
formula I is selected from the group consisting of 

rd 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4-
rnethoxyphenyl)-1-phenyl-2-azetidinone; 

42 
ret .)(R)-( 2( R)-hydrrmxy-2-phienylethyl)-4(S)-(4-

methoxyphenyl)-1-phenyl-2-azetrdinone; 
3(S) -(I(S) -hyciroxy- 3 -ph coy I pro PY1 ) -4( S)-( 4-

methcixyphenyt)-i -phenyt-2-azetidimromme; 
3( S)-( I( R)-hyctroxy-3-p lien ylpropyl )-4( S)-( 4-

mnethoxyphermyl)- 1 -phenyl -2-ri ielidinone; 
3( R)-( I (R)-hyd roxy-3-ptie ny 1p rop y I) -4( S)-( 1-

rnelhoxyphenyl)-1-phenyl-2-ai,ctic]inone; 
Id 

3(R)-(3(R)-hyclroxy-3-phenylpropyl )- 1 ,4(S)-1, is-(4-
inethoxyphenyl)-2-azeticlinone; 

3(R)-(3(S)-hydroxy-3-phenylpropvl)- I ,4(S)-his-(4-
niethoxyphenyl)-2-azetidinonc; 

’ 4( S )-(4- hyd rox yp hcnyl)-3( R )-( 3(R) -h yci ro x y-3 - 
piieriylpropyl)- I -(4-rneihoxyptmermyl)-2-iieiidinone; 

4( S)-(4-hydroxyphcn yl)-3( R)-(3(S)-hydroxy-3-
phenyipropyl)- I -(4-meihoxyphenyl)-2-azeridinonc; 

20 rd 3(R)-[3(RS)-hydroxy-3-(i-(merhoxyrneltroxy)-
phenyh]propyl]- I ,4(S)-his-(4-niethoxvpbenvl)-2-
azetid inone; 

I -(4-tluorophenyl)-3(R)-[3(S)-(4-tluorophetiyl)-3_ 
25 hy d ro x yprop y 1) ]-4 (S ) -(4-h ydrox ’p hen y 1)- 2-

azetid inone; 
I -(4-Il uorophenyl )-3( R)-[3( R)-(4-ttuoro1)tr(;rryl)- 1 -

hi y d ro x y prop y I)] - 4(5) -(4 - by ci r ox y ph cmi y I) -2-
azetidinone; 

51 
4(S)-[4-(acetyloxy)phenyl]-3( R)-(3(R)-hy(Iroxy-3-

phenylpropyl)-1 -(4-niethoxyphenyt)-2-atetidi none; 
4(S)-[4-(acetyloxy)phenyli-3(R)-(3(S)-trydroxy-3-

phenylpropyl)-.l -(4-methoxyphcnyl)-2-azcridinone; 
35 I -(4-ti uurophc ny I )-3(R )-[3(S)-( 4- lu orcrphc ry] )-3-

hydrcixypropyl)1_4(S)_14_(phenylmctboxy)phc nyl 1-2-
azetidinone; 

3( R)-[3(R)-rcelvluxy)-3-phrenvlpropvl]- I ,4(S)-his -(.l-

41) 
mcthioxy-phenyt)-2-azeticlinonc; 

3( R)-[3(S)-acetyloxy)-3-phenylpropyl]- 1 ,4(S)-his-(4-
niethoxy-phenyl)-2-azetidinonie; 

3(R)-[3(R)-(acetytoxy)-3-(4-fluorop]-renyl)propvl]_4(S)_ 
[4-( ace I yb xy)-p lie ny] ]- I -(4-flu oro p heir y 1) -2-

h1 azetic.tinone; 
3(R)-[3(S)-(aceIy1oxy)-3-4-tluorophcnyl)propvfl-4(S)-

[4-( ace I yl ox y) -ph 
cmi yl]- 1 -(4-tin 0 fop Ire nvI)- 2-

izi.:] mctinone; 
3(R)-[3(R)-(acelylnxy)-3-(4-cblorop]ienyl)propyl]-4(S)_ 

[4-( ace t yloxy) phenyb ]- II -(4-c h ]orup lien y 1) -2-
azetid inone; 

3(JZ)-[3(S)-(acetyloxy)-3-(4-clil()i,cil)ticriyl)l)rol)yl]-4(S)-
[4-(acetyloxy)l)hooyl]-I-(4-eliloi,ol)[iL;iiyl)-2-

55 ateridinone; and 
rd 1 _(4-fluorophcmlyl)_4(S)_(4_hiydroxyphenyl)_3(ll.)_( I 

(R)-hydroxy-3-ptlel]ylpropyl)-2-aiclidinione - 
5. A composition of claim 1 comprising a comrrinimralion of 

60 I -(4-Iluorophenyl)-3(R)-[3( R)-(4-li uorophcnyl)-3-
by(iroxypropyl)]-4(S)-(4-hydroxyphenyl)-2-azetichi mire and 
lovisialin, pravastatin, liuvastatin, sirnvastaiiml or rilorvasta-
tin. 

6. A mnictliod of treating or preventing atherosclerosis or 
65 reducing plasma cholesterol levels comprising administer-

ing to a rita mnmnal in need thereof an elective a niou nI of a 
conlpou nsA rein resented by I he form na 
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R 

A 

Ar 

or a pharniaceuticttlly acceptable salt thereof, wherein: 
Ar1 and Ar2 are independently selected from 1he group 

consisting of aryl and It’ -substituted aryl; 
AP is aryl or R5-suhstitutcd aryl; 
X, Y and Z arc independently selected from the group 

consisting of -CII-,-, --Cll(lower alkyl)- and 
--C’(dilower alkyl)-; 

R and R3 are independently selected from the group 
consisting of -0R1’, Ł-O(CO)R1’, -0(CO)0R5 and 
_O((’O)NR6R7; 

It’ and R3 arc independently selected from the group 
consisting of hydrogen, lower alkyl and aryl; 

q is (I or 1; 1 is t) or 1; rn, it and p are independently 0, 1 
2, 3 or 4; provided that at least one of q and r is I, and 
the sum of rn, Ti, p, q and r is 1, 2, 3, 4, 5 or 6; and 
provided that when pis (I and r is 1, the sum of m, q and 
n is 1, 2, 3, 4 Or 5; 

R" is 1-5 substiluents independently selected from the 
group consisting of lower alkyl, -OR", _-_O(CO)R", 
-O(CO)OW’, -O(H ) ,,OR -0((0)NRR7 

-NR’R7, _---N’R6(CO) R7, --NR6(C0)OR, -NR’ 
(CC))NR7R5, --NR’S02R9, -C(i)OR", --C()NR’R7, 
Ł -(OR", -SO,NR"R", S(0)0,R9, -O((’FL), ,,_’ 

--O(CH.),,,CONR1,R7, - (lower alkylene) 
CO()R", -(TIF=(’llŁ Ł-COOR’, -CF3. - (’N, - NO2 
and halogen; 

R" is 1-5 suhstitiients independently scIectcl from the 
group consisting of -OR°. ----0((’0)R6, ---0((’0) 
OR’, -0(CII,)11’0R6, _0(C0)NRaR/, -NRR7, 
---N R"(C())R", ---NR"(CO)OR", -_NR"(CO)NR ’R", 
-NR"SO2R’, -Ł-COOR’1, -CONR5R7, ---COR", 
--S0NRR7, --O(Cl-12)1 ,>-COOR4, 

-( )(ClI), 111C.’UNR’R7, -(lower alkylette)(.00R5 
and --CH==-Cl -000R’; 

R", It ’and R5 are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl -
substituted lower alkyl; and 
is lower alkyl, aryl or aryl -substituted lower alkyl; in 

combination with an effective amount of a cholesterol 
biosynthesis inhibitor selected from the group consist-
ing of lIMO CoA reductase inhibitors. 

7. A method of claim 6 wherein, in the compound of 
forniula 1, Ar’ is phenyl or R4-substituted phcnyl, wherein 
R4 is halogen; Ar2 is phenyl or R’4-substituted pheityl, 
wherein R’ is halogen or --OR", wherein R’ is lower alkyl 
or hydrogen; Ar’ is R3-substituted phenyl, wherein R’ is 
- -OR", wherein R" is lower alkyl or hydrogen; X, V. and Z 
are each - Cl’- ; R2 and R3 are each hydrogen; R and R2 
are each -OR’, wherein R’ is hydrogen; and the sum of m, 
n, p, q and r is 2, 3 or 4. 

N. A method of claim 6 wherein the 0MG CoA reductase 
inhibitor is selected from the group consisting of lovastatin. 
pravastrrtin, Iluvastatin, simvastatin and atorvastatin. 

9. A method of claim 6 wherein the compound of formula 
I is selected from the group consisting of 

44 
rd 3(R)-(2(R)-hvclroxy-2-plrenvlethvl )-4(R)-(4-

mnethoxyphenyl)- t-phenyl-2-ai,etidin011e, 
rd 3(R) -(2(R) -h ydroxy-2-pheny Ic ttiyl )-4(S )-(4-

methoxyphenyl)- 1 -phenyl-2-azetidinone; 
3(S)-( I (S)-lrydroxy-3-p herrylpropyl)-4(S)-(4-

rrtetltoxyphenyl)- I -phenvl-2-ai.etiditrone; 
3(S)-( I ( R)-hydroxy-3-phenyl prop’yl)-4(S)-( 4-

methox ),phcnyl )- I -phe ny] -2-azefid irtone; 
3(R)- (1(R) -h yd ro x y -3-ph coy ip ro p y 1) -4(5) -(4-

mcth(.ixyphcnyl)- I -phenvl-2-a-tetidinonc; 
3(R)-(3(R)-hydroxy-.3-phenylpropvl)- 1,4(S)-bi-(4-

niethoxyphenyl)-2-a’tetidinone; 
3(R)-(3(S)-hydroxy-3-phenylpr(ipyl)- I ,4(S)his-(4_ 

fllethoxypheityl)-2-azetidinunC 
4( S )-( 4-I) y droxy plie ny 1 )-3( R )-( 3(R) -h yd rox y-3-

phenylpropyl)-1-(4-methoxyphcnyl)-2-azetidinone; 

1.0 
4(5) -(4-It yd rox yp hen y I) -3(R) -(3(S) -Itydroxy -3-

phenyipropyl)- I -(4-methoxyphenyl)-2-az.etidinone; 
rn 3(R)-[3(RS)-hydroxy-3-[4-(niethoxynicthoxy)-

plrenyl]pt’opv I] -I ,4( S)-his-(4-oretltoxypherry l)-2-
ai,end irk) tic; 

25 t -(4-fluorophcnyl)-3(R)-[3(S)-(4-fluorophenyt)-:’i-
h y d rosy pro p y 1)]- 4(5) -(4-It y d r ii x y p lie it y I) -2-
a7.eticlinone; 

I -(4-ti uorophenyl)-3( R)-[3( R )-(4-tiuorophenyl)-3-

30 
 h y ci ro x yp r op y I)] - 4(5) -(4-It y d rosy ph coy I) -2-

ai.etidinonc; 
4(S)-[4-(acetyIoxy)phenylJ-3(R)(3(R)hyctroxy3 

phenylpropyl)-I -(4-methoxyphenyi)-2-azetidirrooe; 
4(S)-[4-(acctyloxy)phcnyl]-3( R)-(3(S)-hydruxy-3-

35pheoylpropyl):t. -(4-metlroxyphenyl)-2-azctidi none; 
3 -(4-Il uoropherty 1) -3( It) -[3(5) -(4-fl no rophe try I) -.3 - 

hydroxypropyl)]-4(S)-[4-(phertylmcthoxy)phenyi]-2-
ai.etidinonc; 

40 3(R)-( 3(R)-acetyloxy)_3_pheoylpropyl -1 ,4(S)-I-us-(4-
niethoxy-phenyl)-2-azetidinone; 

3(R)-[3(S)-acetyloxy)-3-phenylpropylj-1 
nrc thnxy-phenyl)-2-azetidinone; 

3(It)-[3(R)-( acetyloxy)-3-(4-fltrorophenyl)propyl].4(S)_ 
45 [4 -( acety Ioxy)-phe 

nyu- 

I -(1- liunrophe tryl)-2-
a,,etidinone. 

3( R)-[3(S)-(aeetyloxy)-3-(4-Iluoroptienvl)propylj-4(S)_ 

azetictinorie; 
3(R)-[3(R)-(acetyloxy)-3-(4-ehlorophenvl)propvt]-4(S)- 

[4-( ace I y lox y) p Ire ny I }- I -(4-chlo rop h cry 1)- 2- 
rizetidinone; 

3(R)-[3(S)-(aectyloxy)-3-(4-chloroph(;nyl)propyl]-4(s)_ 
55 [4-(acctyloxy)phenvl]- I -(4-clrlorophenyl)-2_ 

azetidinone; and 
rd I -(4-tluorophcnyi)-4(S)-(4-hydroxyphertyl)-3(R)_( I 

(R)-hydrrtxy-3-p lien ylpropyl)-2-azetidinone. 
10. A method of claim 6 comprising administering a 

50 combination of I -(4-lluorophenyl)-3( R )-[3(R )-(4 - 
fluoroplrcnyl)-3-hydroxypropyl)]-4(S)-(4_hydroxyphertyi)_ 
2-azeliclinonc and lovastatin, pravastatin, tlitvasta tin, sirnv-
asiatin or atorvastatin. 

a 1 a 
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[571 ABSTRACT 

Ilydroxy-substituted azetidinone hypocholesterctlernic 
agents of the formula 

R 

R1 R3 

or a pharmaceutically acceptable salt thereof, wherein: 

Ar’ and Ar2 are aryl or R4-substituted aryl: 

Ar3 is any! or R5-substituted aryl; 

X. Y and Z are -CH2-. -QH(Iower alkyl)- or 
-C(dilower alkyl)-; 

R and R2 are -OR6. -O(CO)R6. -O(CO)0R9 or 
-O(CO)NR6R7; 

R’ and R3 are H or lower alkyl; 

q is  or 1; nit 0 or 1; m. n and pare 0-4; provided that at 
least one of i and r is 1, and the sum of in, n, p. q and r is 
1-6; and provided that when p is 0 and r is 1. the 

sum 

of m, 
q and n is 1-5; 

R4 is selected from lower alkyl. R5, -CF3. -CN. -NO. 

and halogen R5 is selected from --OR 6, -O(CO)R. 
-O(CO)0R9. -.-O(CR2),.50R6. -43(CO)NR6R7. 
-NRR. -NR6(CO)R7. -NR°(CO)OR9. -NR6(CO)NR7R5, -NR6SO.,R9, -COOR6, -CONR6R7. -.-COR6. -S02NR6R. S(0)0 R9, -O(CH2)1 .10-COOR6. ..-O(C}J,), IOCONRR. 

-(lower alkylene)COOR5 and -CH=CH---COOR6; 

R6. R7 and R’ are H. lower alkyl. aryl or aryl-substituted Ic 

R9 is lower aJ.kyl, aryl or aryl-substituted lower alkyl; 

are disclosed, as well as a method of lowering sum 
cholesterol by administering said compounds. alone or in 
combination with a cholesterol biosynthesis inhibitor, phar-
maceutical compositions containing them; and a process for 

preparing them, 9Claims, No Drawings 
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substituted phenyl. Ar2 is preferably phenyl or 
R4-substituted phenyl. especially (4-R4)-substituted phenyL 
A? is preferably R5-substituted phenyl, especially (4-R5)- 
substituted phenyl. When Ar1 is (4-R4)-substituted phenyl. 
R4 is preferably a halogen. When Ar2 and Ar3 are R4- and 
R.5-substituted phenyl. respectively. R4 is preferably halogen 
or ŠOR6 and R5 is preferably --OR 6. wherein R. is lower 
alkyl or hydrogen. Especially preferred are compounds 
wherein each of Ar’ and Ar2 is 4-uorophenyl and Ar2 is 
4-hydrcsxyphenyl or 4-methoxyphenyl. 

X. Y and Z are each preferably ŠCH2Š.R’ and R3 arc 
each preferably hydrogen. R and R2 are preferably --OR6 
wherein R6 is hydrogen. or a group readily metabolizable to 
a hydroxyl (such as ŠO(CO)R6. ŠO(CO)0R9 and 
ŠO(CO)NRR7, defined above). 

The sum of in, ii, p, q and r is preferably 2. 3 or 4. more 
preferably 3. Preferred are compounds wherein in. n and r 
are each zero, q is 1 and p is 2. Also preferred are compounds 
wherein p. q and ii are each zero, r is 1 and mis 2 or 3, More 
preferred are compounds wherein in. n and r are each zero, 
q is Lp is 2. Z is ŠCl-I, and R is Š0R60R4, especially 
when R" is hydrogen- Also more preferred are compounds 
wherein p. q and n are each zero, r is 1. in is 2 Xis ŠCR2Š
and R2 is ŠOR6. especially when R6 is hydrogen. 

Another group of preferred compounds is that wherein 
Ar’ is phenyl or R’-substituted phenyl. Ar2 is phenyl or 
R4-substituted phenyl and At  is R5-substituted phenyl. Also 
preferred are compounds wherein Ar’ is phenyl or 
R4-substituted phenyl, AP is phenyl or R4-substituted 
phenyl. A? ’is R -substituted phenyl, and the sum of xnn, p. 
q and r is 2. 3 or 4. more especially 3. More preferred are 
compounds wherein Ar’ is phenyl or R4-substituted phenyl. 
Ar2 is phenyl or R4-substituted phenyl Ar is R3-substituted 
phenyl. and wherein in, n and r are each zero. q is 1 and p 
is 2. or wherein p. q and n are each zero. r is 1 and in is 2 
or 3. 

This invention also relates to a method of lowering the 
serum cholesterol level in a mammal in need of such 
treatment comprising administering an effective amount of a 
compound of formula L That is. the use of a compound of 
the present invention as an bypocholesterolernic agent is 
also claimed. 

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

The present invention also relates to a method of reducing 
plasma cholesterol 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 hydroxy-substituted azetidinone choles-
terol absorption inhibitor of formula I and a cholesterol 
biosynthesis inhibitor. That is, the present invention relaxes 
to the use of a hydroxy-substituted azetidinone cholesterol 
absorption inhibitor of formula I for combined use with a 
cholesterol biosynthesis inhibitor (and. similarly, use of a 
cholesterol biosynthesis inhibitor for combined use with a 
hydroxy-substituted azetidinone cholesterol absorption 
inhibitor of formula I) to treat or prevent atherosclerosis or 
to reduce plasma cholesterol levels. 

In yet another aspect, the invention relates to a pharma-
ceutical composition comprising an effective amount of a 
hydroxy-substituted azetidinone cholesterol absorption 
inhibitor of formula I. a cholesterol biosynthesis inhibitor. 
and a pharmaceutically acceptable carrier. In a final aspect. 
the invention relates to a kit comprising in one container an 
effective amount of a hydroxy-substituted azetidinone cho-

4 
lesterol absorption inhibitor of formula I in a pharmaceuti-
cally acceptable carrier, and in a separate container, an 
effective amount of a cholesterol biosynthesis inhibitor in a 
pharmaceutically acceptable carrier. 

S 
In yet another aspect. the invention relates to a process for 

preparing certain compounds of formula I comprising the 
steps: 

10 
(a) treating with a strong base a ladone of the formula 

15 

or 

20 
R5 R1 

IC), 

Y. 

25 RL,, 

Ar’° (1 

wherein R’ and R2 are Rand R2. respectively, or are suitably 
30 protected hydroxy groups, Arlo is Ar’, a suitably protected 

hydroxy substituted aryl or a suitably protected amino-
substituted aryl; and the remaining variables are as defined 
aboyc, provided that in lactone of formula B when n and r 

35 
are each zero, p is 1-4: 

(b) reacting the product of step (a) with an iruine of the 
formula 

Arm 

40 

wherein Ar2° is Ar2. a suitably protected hydroxy-
45 substituted aryl or a suitably protected amino-substituted 

aryl; and Ar’ is Ar’. a suitably protected hydroxy-
substituted aryl or a suitably protected amino-substituted 
aryl: 

50 C) quenching the reaction with an acid; 

d) optionally removing the protecting groups from R’. R2. 
Ar". Ar’ and At’. when present; and 

e) optionally flinctionalizing hydroxy or amino substitu-
55 nuts at R. R2. Ar’. Ar2 and Ar3. 

Using the lactones shown above, compounds of formula 
IA and lB are obtained as follows: 

4 Ar 
6C R3 

(CR’R1)g 

65 
A 
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EXAMPLE 10 EXAMPLE B 

OH 
Capsules 

No, 1nt mg/tablet tntab1et 

1 Active Compound 100 500 
2 
3 

Lactose USP 
Corn Starch, Food Grade 

106 
40 

123 
70 

LL Magneshim Stearate NF 4 7 

F 
10 

Total 230 700 

Step I: 15 
Method of Manufacture 

Mix Item Nos. 1. 2 and 3 in a suitable blender for 10-15 

Follow the procedure of Example 3 using 1-(4- minutes. Add Item No. 4 and mix for 1-3 minutes Fill the 
fluorophenyl-4-(4-t-butyldimethylsilyloxyphenyl)-2- mixture suitable two-piece hard gelatin capsules on a Suit-

azeticlinone to obtain 1-(4-fluorophenyl-3-(3-phenyl-1- able encapsulating machine. 
hydroxypropyl) 4-(4-t-butyldimethylsilyl-oxyphenyl)-2’- 20 Representative formulations comprising a cholesterol bio-
azetidinone. synthesis inhibitor are well known in the art. It is contem-

plated that where the two active ingredients are administered 

Step 2 as a single composition, the dosage forms disclosed above 
for substituted azetidinone compounds may readily be modi-

25 fled using the knowledge of one skilled in the art. 
Treat a solution of the cis-azet.idinone of Step 1 (0.25 g) Using the test procedures described above, the following 

in CH3CN(21 ml) with 48% aqueous HF (2.5 ml). After 18 in vivo data were obtained for the exemplified compounds. 
h, dilute the reaction mixture with cold 1120 and extract with Data is reported as percent change (i.e., percent reduction in 
Et20. Wash (2x H.O. dilute NaHCO3 and brine). (fry cholesterol esters) versus control. therefore. negative num-
(MgSO4) and concentrate the Et20 layer. Crystallize the so bers indicate a positive lipid-lowering effect. 
residue from EIOAc:hexane (1:2) to obtain the title com-
pound as colorless needles (123 mg. y=64%). mp 168’- 17 10  
C. Elemental analysis caic for C24H2207FN: C 73.64; II % Rodslion 
5.66; N 3.58. found C 73.32; H 5.65; N 3.68. 

The following formulations exemplify some of the dosage 
of this invention. In each the term "active compound" 
designates a compound of formula I. 

EXAMPLE A 

Tablets 

No. Ingredient - mg/tablet mg/tablet 

1 Active Compound 100 500 
2 Lactose USP 122 113 
S Corn Starch, Food Grade, as a 10% 30 40 

pasts in Purified Water 
4 Corn Starch, Food Grade 43 40 
5 Magnesium Stearate 3 7 

Total 300 700 

Method of Manufacture 

5 Ex. # 
SerumClarlest. 

Cholest. Esters 
Dose 
mg/kg 

SerumCholest. 
Ex. 0 Citolest. Esters 

Dose 
mg/kg 

IA -23 0 50 4C 12.5 1) 3 
lB -15 -39 50 4D 9 0 7 
1C 14 I) 50 4E 0 -46 5 
2 0 0 50 4F -29 -9.5 3 

,pj 3A -31 -69 50 5 0 -64 10 
SC -60 -’92 50 6A -59 -95 I 
3D -17 -’-61 10 6A.1 -43 -93 I 
3E 0 0 10 fiB -40 -92 3 
3F 9 .77 10 SC 0 -48 3 
3(3 -16 -sa II) 61) -46 -93 10 

45 
314 -41 -86 10 SA 0 -44 3 
31 0 -22 10 SB -50 -95 3 
33 0 0 3 8(1 -14 -37 I 
5K 0 0 10 SD -49 -98 1 
3L -15 -21 10 SE -22 -66 7 
3M 0 -22 10 SF -43 --94 1 
4A 0 54 5 10 -26 -77 3 

50 4B -37 -89 8 

55 

Mix Item Nos. 1 and 2 in suitable mixer for 10-15 60 
minutes. Granulate the mixture with Item No. 3. Mill the 
damp granules through a coarse screen (e.g.. 4. 0.63 cm) if 
necessary. Dry the clamp granules. Screen the dried granules 
if necessary and mix with Item No. 4 and mix for 10-15 
minutes. Add Item No. 5 and mix for 1-3 minutes. Compress 65 
the mixture to appropriate size and weight on a suitable 
tablet machine. 

We claim: 
1. A compound represented by the formula 

R R2 

I I 
Ar3 

R’ 

Ar2 

or a pharmaceutically acceptable salt thereof, wherein: 
Art and At’ are independently selected from the group 

consisting of aryl and R4-substituted aryl; 
A? is aryl or R5-substituted aryl; 
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X. Y and Z are independently selected from the group 
consisting of -Cl-I2--. -CH(Iower alkyl)- and 
-C(dilower alkyl)-; 

R and R2 are independently selected from the group 
consisting of -OR6. -O(CO)R6, -O(CO)0R9 and 
-O(CO)NR6R7; 

R’ and R3 are independently selected from the group 
consisting of hydrogen. lower alkyl and aryl; 

q is   or 1; r is  or 1; in, n and   are independently 0. 1. 
2. 3 or 4; provided that at least one of q and r is 1. and 
the sum of m, n, p. q and ris2.3. 4.5 or 6; and provided 
that when p is   and r is 1,the sum of m, q and n is 1, 
2. 3,4 or 5; 

R4 is 1-5 substituents independently selected from con-
sisting of lower alkyl. -OR6. -O(CO)R6. -O(CO) 
OR". -O(CH2)1OR6. -O(CO)NR6RT. -NR6R7. 
-NR6(CO)R7. -NR6(CO)0R9. -NR6(CO)NR7R8. 

-NR6SO2R°. -COOR6. -CONR6R7. -COR6. 
-SO2NR6R7. S(0)0R9. -O(CH2) 

-O(CH2)11000NR6R7. -(lower alkylene)COOR6, 
-CH="CH-COOR6. -CF. --CM -NO2 and 
halogen; 

R3 is 1-5 substituents independently selected from the 
group consisting of -OR6. -O(CO)R6, -O(CO) 
OR’, -O(CH2)1 .20R6. -O(CO)NR6R7. -NR6R7. 

-NR6(CO)R7. -NR6(CO)0R9. -NR6(CO)NR7R6, 

-NR6SO R9, -COOR6. -CONR6R7. -COR6. 

-SO2NRR. S(0)9zR9. -O(CH2)110-COOR6. 

-O(CH2)110C0NR5’R7. -(lower alkylene)COOR6 and 
-CHCH--COOR6; 

R6. R7 and R8 are independently selected from the group 
consisting of hydrogen. lower alkyl. aryl and aryl-
substituted lower alkyl; and 

R9 is lower alkyl, aryl or aryl-substituted lower alkyl. 
2. A compound of claim 1 wherein At’ is phenyl or 

R4-substituted phenyl. Ar2 is phenyl or R4-substituted phe-
nyl and Ar3 is R5-substituted phenyl. 

3. A compound of claim 2 wherein Ar1 is R4-substituted 
phenyl wherein R4 is halogen; Ar2 is R4-substituted phenyl 
wherein R4 is halogen or -OR6. wherein R6 is lower alkyl 
or hydrogen; and Ar3 R5-substituted phenyl. wherein R5 is 
-OR6. wherein R6 is lower alkyl or hydrogen. 

4. A compound of claim 1 wherein X. Y. and Z are each 
--CH 2 -- ; R1 and R3 are each hydrogen; R and R2 are each 
-OR . wherein R6 is hydrogen; and the sum of in. is. p. q 
and r is 2. 3 or 4. 

5. A compound of claim 1 wherein m, n and r are each 
zero. q is I and p is 2. 

6. A compound of claim 1 wherein p. q and n are each 
zero, r is I and in is 2 or 3. 

7. A compound selected from the group consisting of 
rd 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4-

methoxyphenyl)-1-phenyl-2-azetidinone; 
rd 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(S)-(4-

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

methoxypbenyl)-1-phenyl-2-azetidinone; 
3(S)-(l(R)-hydroxy-3-phenylpropyl)-4(S)-(4-

methoxyphenyl)- I -phenyl-2-azetidinone; 

40 
3(R)-(l(R)-hydroxy-3-phenylpropyl)-4(S)-(4-

methoxyphenyl)- l-phenyl-2-azetidinone; 
rel-3(R)-I (S)-hydroxy-(2-naphthalenylrnethyll-4(3S)-(4-

methoxyphenyl)-1-phenyl)- 1 -phenyl-2-azetidinone; 
ret-3(R)-[(R).-hydroxy-(2-naphthalenyl)methyl -4(S)-(4-

methoxyphenyl)-1-phenyl-2-azetidinone; 
3(R)-(3(R)-hydroxy-3-phenylpropyl)- I .4(S)-bis-(4-

methoxyphenyl)-2-azetidinone; 

ic 3(R)-(3(S)-hydroxy-3-phenylpropyl)-1 .4(S)-bis-(4-
methoxyphenyl)-2-azetidinonez 

4( S ).-( 4-h ydroxyphe nyl ) -3- (3(R) - by droxy -3-
phenylpropyl- l-(4-methoxyphenyl)-2-azetidinone; 

4(5 )-( 4 -hy droyphc nyl )-3(R)- (3(S) - hy drox y -3-
’ phenylpropyl- l-(4-methoxyphenyl)-2-azetidinone: 

rd 3(R)-I 3(RS)-hydroxy-3-I 4-(methoxymethoxy)-
phenyl 1-1 .4(S)-bis-(4-methoxyphenyl)-2-azetidinoue; 

1-(4-fluorophenyl)-3(R)-13(S)-(4-ftuorophenyl)-3-
hydroxypropyl)-4(S)-(4-hydroxyphcnyl)-2-
azetidinone; 

1-(4-fluorophenyl)-3(R)-I 3(R)-(4-fluorophenyl)-3-
hydroxypropyl)I-4(S)-(4-hydroxyphenyl)-2-
azetjdinone; 

25 4(S)-14-(acetyloxy)phenyl I-3(R)-(3(R)-hydroxy-3-
phenylpropyl)- 1-(4-methoxyphenyl)-2-azetidinone; 

4(5)- 14-(acetyloxy)phenyl 1-3(R)-(3(S)-hydroxy-3-
phenylpropyl)- 1(4-rnethoxyphenyl)-2-azetidinone: 

l-(4
 -flu orophenyl)-3(R)-13(S)-(4-fluorophenyl)-3-

° hydroxypropyl)]-4(S)-[4-(phenylmethoxy)phenyl -2-
azetidinone; 

3(R)-[3(R)-acetyloxy)-3-phenylpropyl 1-1 .4(S)-bis-(4-
methoxyphenyl)-2-azetidinone; 

35 
3(R)- [3(S)-acetyloxy)-3-phenylpropyl I -1 .4(S)-bis-(4-

methoxyphenyl)-2-azetid.inone; 
3(R)-13(R)-(acetyloxy)-3-(4-fluorophenyl)propyl -4(S)-

[4-(acecyloxy)pheny11- 1 -(4-flucrophenyl)-2-
azetidjnone; 

40 3(R)-13(S)-(acetyloxy)-3-(4-fluorophcnyl)propyl 1 -4(S)-
14 - (ace tyloxy)phenyll- 1 -(4-fl uorophenyl)-2-
azetjdijione; 

3(R)-[3(R)-(acetyloxy)-3-(4-chlorophenyl)propyl)-4(S)-
[4-(acetyloxy)phenyl]- 1-(4-chlorophenyl)-2-

45 azetidinone: 
3(R)-[3(S)-(acetyloxy)-3-(4-chlorophenyl)propyl 1-4(S)-

[4-(acetyloxy)phenyl]-1-(4-chlorophenyl)-2-
azetidinone; and 

rel 1-(4-fluorophenyl)-4(S)-(4-hydroxyphenyl)-3( 1R)-( I 
50 (R)-hydroxy-3-phenylpropyl)-2-azetidinone. 

8. A pharmaceutical composition for the treatment pre-
vention of athersclerosis. or for the reduction of plasma 
cholesterol levels, comprising an effective amount of a 
compound of claim I in a pharmaceutically acceptable 

’ carrier. 
9. A method of treating or preventing atherosclerosis or 

reducing plasma cholesterol levels comprising administer-
ing to a mammal in need of such treatment an effective 
amount of a compound of claim 1. 

60 
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[0049] In one embodiment of the invention, the com-
pounds of the formula I are administered in combination 
with an AlP citrate lyase inhibitor, such as, for example, 
S13-204990-

[0050] In one embodiment of the invention, the com-
pounds of the formula I are administered or combination 
with a squalenc synthetase inhibitor, such as, for example, 
BMS-188494. 

[0051] In one embodiment of the invention, the coin -
pounds of the formula I are administered in combination 
with a lipoprotein(a) antagonist, such as, for example, 
CI -1027 or nicotinic acid. 

[0052] In one embodiment of file invention, the corn - 
pounds .rC the formula I are administered in combination 
with a lipase inhibitor, such as, for example, ()rlista I. 

1(4)53] In one embodiment of the invention, the com-
pounds of tile formula I are administered in combination 
with insulin. 

[0054] In one embodiment, the compounds of the formula 
I are administered in combination with a sulfonyl urea, such 
as, for example, rolbuta mide, glibenclamide, glipizicle or 
gliclazide. 

[04)55] In one embodiment, the compounds of the forniula 
I are administered in combination with a higuanide, such as, 
for example, metformin. 

[00561 In another embodiment, the compounds of the 
formula I are administered in combination with a megti-
tirtide., such as, for example, repaglinidc. 

[0057] In one embodiment, the compounds of the formula 
I are administered in combination with a thiazolidinedionc, 
such as, for example, troglitazone, cigi ita’Lone, pioglitazonc, 
rosiglitazonc, or the compounds disclosed by Dr. Reddy’s 
Research Foundation in WO 97/41097, the disclosure of 
which is incorporated by reference herein, in particular 
5-[[4-[(3,4-dihydro-3-niethyl-4-oxo-2-quinazohnyl-
inellioxy]phenyl]mnethyf]-2,4-th jazol idiuedioiie. 

[00058] In one emboctinient, the compounds of the formula 
I are administered in combination with an u-glucosidase 
inhibitor, such as, for example, miglitol or acarhose. 

[0059] I   one embodiment, the compounds of the formula 
I are adtnjnist.crcd in combination with an active compound 
which acts on the AFP-dcpencieni potrissiuni channel of beta 
cells, such as, for exanrple, hdhutarnide, glihenclarnide, 
ghipizide, gliazide or repaglinicle. 

[0060] In one eml,odinient, the compounds of the formula 
I are administered in combination with more than one of the 
ahovementioned compounds, for example in combination 
with a sulfonyl urea and metformin, a sulfonyl urea and 
acarbosc, repaglinide and metformin, insulin and a sulfonyl 
urea, insulin and metformin, insulin and troglitazon, insulin 
and lovastatin, etc. 

[0061] In a further embodiment, the compounds of the 
formula I are administered in combination with CART 
agonists, NPY agonists, MC4 agonists, orexin agonists, 113 
agonisR,’I’NF agonists, CR1’ agonists, CRF 1W antagonists, 
irrocortin agonists, 3-agonists, MSH (melanocyte-stiniulat-
ing bornrone) agonists, CCK agonists, serotomun reuplake 
inhibitors, mixed serotcmnin and noradrcnergic compounds, 
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SIH’ agonists, honihesin agonists, galanin anitag.rnists, 
growth hormone, growth hormone-releasing compounds, 
’FRIl agonists, decoupling protein 2- or 3 modulators, leptin 
agonists, DA agonists (brornocriptin, dopreximn), lipase/amv-
lase inhibitors, PPAR modulators, RXR modulators or 
agonists. 

[0062] In one ermmhod i merit cii the i riven I on, the further 
active compound is lept in, 

[0063j In one enthr.xlimeni, the further active compound is 
dexamphetamninc or amphetamine, 

[0064] In one embodiment, the further active compound is 
fenlluramine or dexfenfluramirie. 

[0065] In another embodiment, the further active corn -
pound is sibutramnine. 

[0066] In one e rnbodi inert I, the further active compound rind is 
I )rlistat 

[0967] In one embodiment, the u rI her active corilpi rim rid is 
ma’i.indol or phentermine. 

[0068] In one embodiment, the euniporinds of the formula 
I are administered in combination with fltrcr, preferably 
insoluble fiber, such as, for example, Caromaxfi  flie com-
bination with Caromaxf  can be given in one preparation or 
by separat.e administration of compounds of the formula I 
and Caromaxfi  Here, Caromax4S.: can also be administered 
in the form of food, such as, for example, in bakery goods 
or or iresli bars. Compared to the individual  active coni - 
pounds, the combination of compounds of the formula I with 
Cnironiaxf  is, in addition to an enhanced action, in particular 
with respect to the lowering of I,DI . cholesterol, also char-
acterized by its improved tolerability. 

[0069] It goes without saying that each suitable eombina-
I ion of the compounds according to the in ye lit ion with one 
or more of the compounds mentioned above an(] 01)1 ionally 
one or moore further pharmacologically active substances is 
included in the scope of the present invention. 

[0070] The invention furthermore provides both sterenni-
somner mixtures of the formula I and the pure stereoisomers 
of the formula I, and diastcreomer mixtures of the formula 
I and tile pure diastereoraters. The mixtures are separated by 
chromatographic means. 

[00711 Preference is given to both racemic and emmaoticm-
merically pure compounds of the formula I of the following 
structure: 
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[0106] Effect on Cholesterol Absorption+311-taurocholic 
Acid Escretion Using Fecal Excrement. of Mice, Rats or 
Hamsters 

[1)107] NMRI mice, Wistar rats, or Golden Syrian ham-
sters(in groups of n4-6) are kept in metabolic cages, where 
they are fed with a standard diet (Aliromin, Lage (Lippe)). 
The afternoon prior to the administration of the radioactive 
tracers (’C -cholesterol), the feed is removed and the ani-
mals are adapted to grates. 

[0108] Additionally, the animals are labeled s.c. with 
’Il-TCA (taurocholic acid) (for example 1 10/ri.iouse up to 
5 /Ci/rt) 24 hours prior to the peroral administration of the 
test meal (’°C -cholesterol in Intralipid(iD 20, Pharmacia-
Upjohn). 

[0109] Cholesterol absorption test: 0.25 ml/mouse 
Intralipidf  20 (Pharmacia-Upjohn) ((spiked with 0.25 IiCi 
of ’’C-cholesterol in 0.1 mg of cholesterol) is administered 
perorally by gavage. 

[0110] rest substauecs are prepared separately in 0.5% 
methylce]lu lose (Sigma)/5% Solutol (BASF, Ludwigshafen) 
or a suitable vehicle. 

[0111] The administration volume of the test substance is 
0.5 ml/mouse. the lest substance is administered immecli-
tidy prior to the test meal (In(ralipid labeled with "C-
cholesterol) (cholesterol absorption test). 

[0112] The feces are collected over a period of 24 hr fecal 
elimination of ’°C-chcticstcrol and 3H-taurocholic acid 
(l’( A) is determined alter 24 hours. 

[0113] The livers are removed and homogenized, and 
alidtuot.s are incinerated in an oxirnate (Model 307, Packard) 
to determine the amount of "’C-cholesterol which had been 
aken up/absorbed. 

[0114] Evaluation: 

[01I] Feces Samples: 

[0116] The total weight is determined, the sample is made 
up with water to a defined volume and then homogenized, 
and an aliquot is evaporated to dryness and incinerated in an 
oximate (Model 307 from Packard for the incineration of 
radioactively labeled samples): the amount of radioactive 
riflIlo and 1°CC(),  is extrapolated to the amount of 
’1 1-taurocholic acid and "(.’-cholesterol, respectively, that is 
excreted (dual isotope technique). The LI)211u values as dose 
from a dose -effect curve are interpolated as those doses at 
which the excretion ofTCA or cholesterol is doubled, based 
ni a control group treated at the same time. 

[0117] 1 .iver Samples: 

[0118] The amount of 14C-eliolesterol taken up by the liver 
is based on the administered dose. The ED values are 
interpolated from a dose -effect curve as the dose at which 
the uptake of ’C-cholesterol by the liver is halved (50%), 
based on a control group. 

[0119] The El)50 values below demonstrate the activity of 
the compounds of the formula I according to the invention 
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[012))] As can he seen from the table, the compounds of 
the formula I have very good cholesterol -lowering action. 
The compounds can thus be used to control cholesterol 
concentration. Such control can be by lowering the choles-
terol Cor)centation, or ma ifltfl ni tig a desired level of choles-
terol concentation. 

[0121] Hioahsorptioo: 

[0122] The hioabsorption of the compounds oft lie formula 
I can he examined using the (.aco cell model (A. R. Ililgers 
et al., Caco-2 cell rnono]ayersas a model for drug transport 
across the intestinal mucosa, Phanm Res. tOdd, 7, 9(12). 

[0123] Below is a bioahsorption measurement for a refer-
nice compound 

Retcrc:nreOnic)n,re is,nipste 

Apparent purtt01t coefficient 4.5 I)) 
lent fri 

(uceirriting to Lit. hit 5t 1) 
t.fstinialcd ttumutt tt:criitrsorp)ian I/L(1S 

I, 

Cut I 

OTI 

C

  

))efrence structure: 
P/icti tribe 

We claim: 
1. A compound of the fitritiula I, 

al 
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or a pharmaceutically acceptable salt or ester thereof, in 
which 

Ri, 1(2, 16, R4, R5, 1(6 independently of one another are 
(C(-C3)-a1kylene-1,, where one or more carbon atoms 
of the alkylene radical may he replaced by -0----, 

-C:H(] I-, -C -, 

alkyl)- or -NH- , or 

II, F, Cl, Br, I, CF,, NO,, (’N, COOfl, COO((’1-U0)-
alkyl, C’(-)NIL,, UONH(C’1_Ca1kyl, CON{(C1-C)-
alkyl]2, (C -05)-alkyl, (U,-05)-alkcnyl, (C2-05)-
alkynyl or O----(U1-C6)-alkyl, where one, more or all 
hydrogens in the alkyl radicals may be replaced by 
Iluorinc; or 

so2---- Nil.,, S02NTI(C1-C()-alkyl, SON[(( ,-C,)-alkyl],,
 S-C -U)-alkyl, S-(Ull),-phenyl, 

SO-(U1-( 5)-alkyl, SO-(UH,)-pheuyl, SO-,-
(C1 -(’6) -alkyl or S0- ("’Al -pherlyl, where n=0-6 
and the phc nyl radical may he substituted Up to two 
limes by F, Cl, Br, OH, Cl.,, NO2, UN, 0(...J;,,()_
 (’ (Cj_,;)_alkyl, (C1-(’0)-alky1 or N112; or 

NIL, Nll-(U1-05)-alkyl, N((C-U5)-a1kyl)2, NH((’-
C7)-acyl, phenyl or O-(CH,),,-phcnyl, where n0-
6, where the phenyl ring may he mono- to Irisubsti-
tuted by F, Cl, Br, I, OH, CF,, N0, UN, OCF2, 
O-..-(C1-C<,)-alkyl, (C1 -05)-alkyl, NH.,, Nll(C,-C,;)-
alkyl, N((C1-05)-alkyl)2, SO--Cl!.,, COO!!, 
COO-(C1 -U,)-alkyl or CONH2; 

T is shown connected to (C-(’.0)-alkylene as follows: 

Rx 

Nil OH 

(Co-Cy,)-IkyIe tie Rv 

Mi 
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where n()-6, where the phenyl ring may be mono -
to trisubstituted byF, (’I, Br, I, 01!, Ul, NO-, (’N, 
OCU O-(C,C,;)_alkvl. (C -C)-alkyl. NI!.. 
NH --(C-C2)-alkyl, N --((C1 _C,)-alkyl)., SO2-
(11’ Coo 11, COO-((’ -C)-alky) or (’ONI I.: 

wherein at least one of the radicals RI to Rb has the 
meaning (Cr,-C3)-alkylene-l., where one or more car-
bon alorns of the alkylene radical may he replaced by 
-0- , -(C’-O)-. -U1l=Ull-. -C(’ 
- N((C, -( ,,)-alkyD-, or -- NIl-. 

2. A compound as claimed in claim I, wherein 

RI, 1(2, R3, 11,4, 1(5, R6 independently of one another are 
where one or more carbon i1101TIS 

of the alkylene radical may he replaced by -U-, 
or -NI!-, or 

I-I, F, Cl, Br, 1, CI,, NO2, UN, COOl I, (’OU(U -U)-
alkyl, CONH2, (’ONIJ(U-U)-alkyl, (’ON[(U-U)-
alkyl]2. (C-C2)-alkyl,
alkynyl or O -.-(C -U,,)-alkyl, where one, more or all 
hydrogeos in the alkyl radicals may be replaced by 
fluorine; or 

SO -NI-12, SO2N1I((’ -C,)-alkyl, S02N[(CI -C)-alkyl] 
S-Ł-(C-C)-alkyl, S-(Ull)-phenyl, 

(’,)-alkyl, SO-(C1lj-phenyl, SO-(U-U3)-alky1 
or S02--(C112),-phc11yl, where 1104) and the phe-
nyl radical may be substituted up to two times by I, 
Cl, Br, 011, (f-. NO2, UN, OUF-, O--(C1-C,)
-alkyl, (C1-C,)’alkyl or NH.,; or 

Nil,, NH-(C1-C,)-alky], N((C-U2)-alkyl),, Nll(U1-
(’.,)-acyl. phenyl or O-(CH2)The nyl, where nfl-b 
and the phenyl ring may he mono- to trisuhat tiled 
by F, Cl, Br, I, Oil, CF, NO2, UN, ()Ul, 0-(C-
U,;)_alkyl, (U, -C,)-alkyl, NI!2. N! I(U-U)-alkyl, 
N((U,-U,)-alkyl)2, S0 ----UI 1, (’0011, (OF) (( - 

C,,)-al kyl or (’ONI 12; 

- is shown connected to ((-U )-alkylene as tollows: 

Rx, i(y, Rz independently of one another are H, I, Cl, Br, 
C C - 

1, CF, NO.., UN, (’0011, COO-(C -05) -alkyl, ’ CONH2, CONII-(C1-C,)-alkyl, CON-[(C1-05)- 
alkyl],, (C -U,) -alkyl, (C2-C2)-alkenyl, (C2-05)-alky-
nyl or 0-(C, -C3)-alkyl, where one, more or all hydro-
gens in the alkyl radicals may he replaced by fluorine; 
or 

SO--NH,,, SO2NII-(C1-05)-a!kyl, S02N-[(C3-
C,;)-alkyl]21 S--(C1-C)-alkyl, S-- (C112), -phenyl, 
SO-(C1-C)-alkyl, SO-(CH2)-phenyl, SO2--.. 
((’1-C)-a1ky! or SO-,- ((’!L) -phenyl, where n=O-b 
and the phenyl radical may be substituted up to two 
times by l  0, Br, OIl, CU, NO2, CN, OC’U, 
()-(C’1 -05)-alkyl, (U1-C,)-alky1 or NI-I2; or 

Nil2, NH-(U1 -C)-alkyl, N-(((-05)-a1kyO9, 
NlI-((’1 -C7)-aeyl, phenyl or 0--((TI z)?-p lie nyl, 

Rx 

Mi. 

My 

Rx, Ry, Rz independently of one another are II, I, Ut, Br, 
I, (T.0 NO2, UN, (’0011, COO--- (U -U,)-alkyl, 
(’ONIU, (’ONH-(C-U)-a!kyl, (’ON 
alkyhj2, (C, -C,,)-alkyl, (( ’2-C,,)-alkerivt, ((2_( )-alky-
miyt or O-(C, -C )-alkyl, where one, more or all hydro-
pens in the alkyl radicals may be replaced by fluorine; 
or 

SO2--Ni12, SO;NH ((.’-(,)--alky!, SON --f((Ł-
C,)-alkylj2, S-((’ 1 -(’)-alkyl, S-(( ’112),-ptrcnyl, 



of 

E? 

US 2002/0128253 Al. 

SO....(C1-C)-aIkyI, SO-.-((II,)-phenyl, SO,2-
((’1-(’)-alky1 or S02-((’I i,)-phenyl, where n0-6 
and the phenyl radical may he substituted up to two 
times by F, Cl, Hr, OH, CF, NO.,, CN, ()Ci, 
O(CiCc,)alkyl, (C1-05)-alky! or Nil,; or 

Nil,, N11-(C-C;)-a1kyI, N-((C1-05)-alkyl)21 
NH (C -(’7)-acyl, phenyl or 0 ((’H,)-ptieuy1, 
where n06, where the phenyl ring may he mono -
In trisubstitijled by F, Cl, Br, T, OTT, CE3, NO2, CN, 
ofF3, 0-....<C1-C,)-a1ky1, (C1 -C)-alkyl, NH,, 
NI I-(C3-()-a]Iyl, N-((C,-C,)-alkyl),, SO.- 
C43, ")01-11 (X)-.-’(C-C6)-alky! or CONFL; 

wherein at least one of the radicals RI to Rh has the 
meaning ((_’0-C3)-a1kylene-L, where one or more car-
bon atoms of the alkylene radical may be replaced by 
-0-, -((0)---- or --NH 

3. A compound as claimed in claim 1, wherein 

RI, 1(2, 1(3, R4, 1(5, Rh independently of one another are 
(C0-C,,)-aIkyiene-L, where one or more carbon atoms 
of the alkylene radical may be replaced by -0-, 

or -NH-, or 

ii, F, Cl, Br, 1, (13, NO,, CN, COOH, ()O(( -C)- 
alkyl, (0NH,, (’ONI l((’1-(’)-aIkyI, CON[(C1-(’,)-
alkyl121 ((’1-(’)-aIkyI, ((’,-(’3)-a Ike nyl, (Cl-(’()-- 
alkynyl or O-(C1 -C6)-alkyl, where one, more or all 
hydrogens in the alkyl radicals may he replaced by 
fluorine; or 

SO,-NH,, SO.N1i(C1-C6)-alkyl, SO,N1(C1-C,)-
a!kyl].,S.Ł(C1-C)-alkyl, S-(CH.),-plieiiyl, 
SO) . ((’ -(’)-alkyl, SO ...(O’ft)-phenyl, S0----
((’1-075)-alkyl or SO--(CII.,),,-phenyl, where n=-6 
and the phenyl radical may he substituted up to two 
times by F, Cl, Br, OH, (’F3, NO,, (’N, 0(’F3, 
O_(C1 -(.1)-alkyl. (C -C3)-alkyl or Nil,; or 

NH,, NH-C] -ç) -alkyl, N((C’1-05)-a1kyl)2, N1I(C1 - 
C7)-acyl, phenyl or 0-(CH2)-pher1yl, where nO-b 
and the phenyl ring  may be mono- to tr isul rat it uted 
by F ’0] Hr I Oil  CY, No, UN, 0(1 O-(( 1 
(’e)-alkyl, (C -C,) -alkyl, NIL, N1l(C’2-C3)-alkyl, 
N((C-05)-alkyl),, SO2 CH3, COOH, (’00  
()-alkyl or (.’ONII,; 

I.. is shown connected to (C0-C30)-alky1cne as follows: 

Rx 

Rz 
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Rx, Ry, RL independently of one another arc II, I, Cl, Br, 
I, CF, NO2, (’N, CO0iI, COO-(C-(’,,)-alkvl, 
CONII., CONH-.-((’1-O.’1)-alkyl, (’ON ) 
alkyl],, (C1 -C)-alkyl, (C.,-C,)alkeiivl, (-C)-atky-

ny1 or 0-(C,-C,)-alkyl, wl)cre orrc, trore or all hydro-

gens in tire alkyl radicals may be replaced by tiunrirre; 
or 

SO,--Nil,, 50:N11"(("i _(’, )-alkyl, SCt.N_{(C’1 

(’)-alkyl]2, S---((’14.’5)-alkyl, S---(( ’I l.),-phenvl, 
S0-(C3 -C’1) -alkyl, S0-(CiI.),-phenyl, SO,-
(C, -C’,) -alkyl or S02-((’112), -phenyl, where nU-O 
and the phenyl radical may he substituted up to two 

times by F, Cl, Br, (III, (’F3, NIl,, (’N, ( )CF, 
0......((1 -C,)-alkyl, ((’i -(’,)-alkyl or Nil., or 

Nil., NII-(C -Cj-alkvl. N-(((’, -C,j’alkyl),, 
NI t---(C1-C7)-acvl, phenyl or 0’ (C112),-phenyl, 
where n -(t -h, where the phenyl ring may he mono-
to trisubstitirlect by F, Cl, Hr, I, Oil, (’13, NO, (’N, 
0(.1’,, 0-4(’ -C1) -alkyl, (’ -Ct, )-alkyl, NH., 
NH-(C, -C,)-alkyl, N-(((’ -(’5)-alkyl).. SO,-
(.’ll, ("O)()il, CO(..)-4C,-C,,)-alkyl or (’()Nil,; 

where one of the radicals 1(1 or 1(3 has the meaning 
(C1-( 30)-alkylene-I ., where one or more carbon Stows 
of the alkylene radical may he replaced by -0-

cr ---Nil--, 

4. A compound as claimed in claim I, wtrcreiri 

RI, 1(2, 1(3, 1(4, 1(5, Rh independently ot’ one another are 

-((’,-C2)-alkylenre-
(C’r=’tJ)13_ --NI I-I., where one or more carta,ur 
atoms of the alkylene radical may he replaced by 
Oxygen atoms, or 

II, I", (1, Br, I, CE,, NO,, CN, (’0011, COO(C-C,,)- 
alkyl, (’ONIL, C0Nl1(C-C,)-alkvl, (’(N[((’ -( ,)-
alkyli2, (C,-C,;)-alkyl, (C--C,)-alkenvl, ((’,-( ’.,)-
alkynyl or O-( 1 -C)-alkyl, where one, more or all 
hydrogens iii the alkyl radicals may Ire replaced by 

fluorine; or 

50,-Nit,, SO2NI-l(C1_C,)_cilkyl, SO2N[((’1-(’,)-
:rlkyt],, S-(i:1-C1,)-alk’l, S-((’ll_),,..pherryt, 
S(’)-(C -C)-alkyl, S0-----((’’i12)-plienvl, SO,---
((’1-05)-alkyl or S0,-.’.(Ctt.)-ptreniyl, wherc rr=0-6 
and the phenyl radical may he substituted up to two 
times by F, ("I, Br, Oil, (13, NO., CN, O(’I, 

O-(C -C,)-alkyl, (C -C,) -alkyl or Nll: or 

NH,, NH---4c-(:6)-atkyt, N((C1-( ,)-aJkyl), Nll((i’1-
(’,)-acyl, phenyl or O-((’H),-phcrryl, where  
and the phenyl ring may be mono- In triscrhstiluted 
by F, Cl, Br, 1, (A I, C1,, NO2, (’N, O(’F5, 
(,)-alkyl, (C, -C,)-alkyl, Nit., NI l((’,-C,,)-alkyl, 

(’-
)-a1kyl or (ON 112; 
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1. is shown connected to ((0()_akylette as follows 

RZ 

Rx, Ry, lIz t nde endent ly of one another are 11, F, (:t, Br, 
I  C:[?,, No ("N, COOP, C’00 -(C, -C,,)-alkyl, 
(i’ONl I,, C()N1J - -((-(’,,).alkyl, C()N [(0 ’-C)-
a!kyl], ((.’1-05)-aIkyl, (CC,)’alkcny1, (C,-C3)-alky-
nyl or 0---(C3-05)sslkyl, where one, more or all hydro-
L)

ydro 
gens in the alkyl radicals may he replaced by fluorine; 
or 

SOŠNA, S02NllŠ(C-C3)-alkyl, SO2N---[((’,-
()-alkyl,, S--(C,-(’,)-alkyl, S--(CH,),-phenyl, 
SO----(C -07)-a]kyl, SOŠ(Cl1-)0.phenyl, S0---
(CT333)-a3kyl or SO.--(C] 1)1, -phenyl, where o0-6 
and the phenyl radical may he ubstitutcd up to two 
time,, by F, Cl, Br, O}l, C[. NO,, (’N, OCN, 
O--(C-,-C,,)-alkyl, (C, -C,)-alkyl or N}L; or 

NIL,, Nll--(C’1-C’)-aIkyI, NŠ((C,-C,)-alky,, 
N}1--(C 1-C7)-acyl, phenyl or 0--(C112)’pbenyl, 
where n0-6, where the phenyl ring may he mono 
to trisubstituted by F Cl, By, 1, OH, CF, NO, (’N, 

1:), O--(C,-C,)-alkyl, (C, -C,)-alkyl, N112, 
NI---(C1-(:,,)-aikyi, , SO, 
Cl I., C001 1, COt.)---(C1 -C()-alkyl or CONH,; 

where one Of the radicals RI or R3 has the meaning 
----(CH)1---NH---(c=0)0 3Š((:-(:,)-alkylcne. 
(C=’=O)3.1--NI 1----!., where one or more carbon atoms 
of the alkylcrte radical may be replaced by oxygen 
atoms, 

5, A pharmaceutical composition comprising one or more 
of the compounds as claimed in claim 1 and a pharmaceu-
tically acceptable carrier 

6 A pharmaceutical composition comprising one or more 
compounds as claimed in claim I and at least one further 
active compound. 

7 A pharmaceutical composition as claimed in claim 6, 
comprising, as a further active compound, one or more 
compounds that normalize lipid metabolism, 

. A pharmaceutical composition as claimed in claim 6, 
which comprises, as a further active compound, one or more 

17 

Sep. 12,2002 

antidiahetics, hypoglYcelnieiIilY active compound’l1M( 

(’nA rcetuctase inhibitors, cholesterol absorption inn ittors 

PP.AR gamma agonists, PPAR alpha agonists, I I AR alpha 

gatnma agonists, lThrates, MTP inhibitors, bile acid absorp-

tion inhibitors, CE’T’P inhibitors, polymeric bile acid adsorb-

ers Li)! receptor ndttcerS, ACMinhthttOrs, ant tosidanis, 

lipoprotein lipasc inhibitors, Aft citrate lyase inhjbttoi, 
squalene synthetase inhibitors, lipoprotetn(a) antagonists, 

lipase inhibitors, insulins, aufulnyl ureas, biguantdes, meg-

litinides, thiazo!jdindiones, a-glstcosidase inhibitors, active 

compounds which act on the Al’P-depcndettt potassium 

channel of the beta cells, (’ARE’ agonists. NIt’ agonisls, 
MC4 agonists, orexin agonists, 113 agonists. I’M agoflists, 
CRF agonists, CRJ BP antagonists, uroCoflilJ agonists, 113 
agonisls, MSH (mclanocyt-stimulating hormone) agonists, 
CCK agonists, serotonin-reuptake inhibitors, mixed serolo-
ton and noradrenergic compounds, 3111, agonists, hombesin 
agonists, gatanin antagonists, growth hormones, growth 
hormone-releasing compounds, IRI I aonists, decoupling 
protein 2- or 3-ntodu laturs, leptiri agoiiists, DA agonists, 
lipase/antytase inhibitors, PPAR modulators, RXR modula-
tors or ’IR-fi-agonists or amphetamines 

9 A method for the trea Intent of impaired lipid metabo-
lism, which comprises adnilnislering to a host in nccd of the 
treatment an effective amount  nt at least one Compound as 
claimed in  claim I-

10. -10, A method as claimed in claim 9, wherein the host 
suffers from impaired lipid metabolism. 

H- A method for the treatment of hyperlipiikrnia, which 
comprises administering to a host in need of’ the treatment an 
effective amount of at least one conrpoitnd as claimed in 
claim I, 

12. A method as claimed in claim it, whercitt the host 
suffers, from hyper!ipidcmia 

13. A method or controlling the serum cholesterol con-
centration in a host, which comprises administering to the 
host in need of the control of scm in cholesterol concentra-
tion an effective amount of at least one compound as claimed 
it) claim I 

14 A method for the treatment of an arteriosclerotic 
manifestation, which comprises administering to a host in 
need of the treatment an effective amount of at lcasl i)ttC 
compound as claimed in claim 1 

15, A method as eta itncd in claim H, where in the hi it 
suffers lrorn an arteriosclerotic man i festal i in, 

16. A method for the treatment of institirt resistance, 
which comprises administering, to a host in need of the 
treatment an effective amount of at least one compound as 
claimed in Claim I 

17. A method as CklirllCkl in claim 10, v here in the host 
suffers fmot insulin resistance, 



J-P 

United States Patent [19) 

McKittrick et al 

1541 SULFUR-SUBSTITCTED AZETIDINONE 
COMPOUNDS USEFUL AS 
RYPOCHOLESTEROLEMIC AGENTS 

[T75] Inventors: Brian A. McKittrick, Bloomfield; 
Sundeep Dugar, Bridgewater; Duane 
A. Burnett, Fanwood, all of N.J. 

[73] Assignee: Schering Corporation, Kenilworth. 
N.J. 

[21] Appi. No.: 463,619 

[22] Filed: Jun. 5, 1995 

Related U.S. Application Data 

[63] ContinuaLion-in-part of See No. 342,197, Nov. 18, 1994. 

[51] mt. C1.6 ......................C071) 205/08; C07D 401112; 
C071) 409/12; A61K 31/395 

[52] U.S. Cl . ............................................. 514/210; 540/360 
[58] Field of Search ..............................540/360; 514/210 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,680,391 711987 Firestone eta!. ........ ...... ......... 540/355 
4,983,597 1/1991 Yang eta!. .............. ............... 5141210 
5,120,729 6/1992 Chabala e1 a!...........................514/210 

FOREIGN PATENT DOCUMENTS 

199630 10/1986 European Pat. O 
264231 4/1988 European Pat Off.. 
337549 10/1989 European Pat Off. 

93/02048 2/1993 ’WIPO 
94/14433 7/1994 WIPO 

W095/08532 3/1995 WO 
W095t26334 10/1995 WIPO 

OTHER PUBLICATIONS 

Bose et al. Org. Magn. Reson., 12, 1 (1979), pp. 34-38. 
Harwood, et al, Journal of Lipid Research, 34 (1993). pp. 
377-395. 
Salisbury et al Atherosclerosis. 115 (1995). pp. 45-63. 
Ram et al. Indian J. Chem., Sect B. 29B, 12 (1990), pp. 
1134-1137. 
Witzum, Circulation, 80, 5 (1989), pp. 1101-1114. 
Tllingworth, Drugs, 36(Supp. 3) (1988). pp. 63-71. 
Allain. et al, Gun. Chem.. 20, (1974). pp. 470-475. 
SchnitzerŠPolokoff. et al, Comp. Biochem. Physiol. . 99A 
(1991). PP. 665-670. 
Hone. et 

a!, 

Atherosclerosis. 88(1991), pp. 183-192. 
Baxter, et a!, J. Biological Chem., 267. 17 (1992), pp. 
11705-11708. 

Current Drugs: AndŠAtherosclerotic Agents ŠSummary 
Facrifle, May, 1992. pp. AŠS to A-23. 
Bose, Tet. Letters 3599-3602 (1972). 

Primary ExaminerŠMark L. Bench 
Attorney, Agent, or FinnŠAnita W. Magatti; Eric S. Dicker 

101111111101111 
US005633246A 

[11] Patent Number: 59633,246 

[45] Date of Patent: May 27, 1997 

[57] ABSTRACT 

Sulfur-substituted azetidinone hypocholesterolemic agents 
of the formula 

Ar’ (C) S(0) Ar2 

N 
0 

or a pharmaceutically acceptable salt thereof, wherein: 

is aryl. R’° -substituted aryl or heteroaryl; 

Ar2 is any! or R4-substituted aryl; 

Ar2 is aryl or R5-substituted aryl; 

X and Y are ŠCH,Š. ŠCH(lower alkyl)Š or 
ŠC(dilowcr alkyl)Š; 

R is ŠOR6, Š.O(CO)R6. ŠO(CO)0R9 or ŠO(C0) 
NR6R7; R’ is hydrogen. lower alkyl or aryl; or R and 
R1 together are =0; 

q is 0 or 1; r is O. 1 or 2; m and n are 0-5; provided that 
the sum of in. n and q is 1-5; 

R4 is selected from lower aikyl. ŠOR 6. ŠO(CO)R6. 
ŠO(CO)OR°. ---()(CH,),-,OR 6. ŠO(CO)NR6R7. 
ŠNW"k, ŠNR6(CO)R7, ŠNR6((,O)OR°. _NR6 
(CO)NR7R8. ŠNR6SO2R9, ŠCOOR6. ŠCONR6R7, 

ŠCOR6. ŠSO-,NR6R7. S(0)0
 
2R5’, Š(CR2)110.Š

COOR6. ŠO(CH2)150C0NIR7. Š(lower alkylene) 
ŠCOOR6 and ŠCH=CH----COOR6; 

R5 is selected from ŠOR 6. ŠO(CO)R6, ŠO(CO)0R9, 
.0(Cl-12)150R6, Š.0(C0)NR6R7, ŠNR6R7. N16 

(CO)R7. ŠNR 6(C0)OR°, ŠNR 6(C0)NR7R8. 
ŠNR6S02R9. ŠCOOR6, ŠCONR6R7, ŠCOR°. 
ŠS02NR6R7. S(0)02R9. ŠO(CH2), 10ŠCOOR6. 
ŠO(CH2)110C0NR6R7. ŠCF3. ŠCN. ŠN0. 
halogen. --(lower alkylcne)COOR6 and ŠCH=CHŠ

COOR°; 

R6, R7 and R5 are H. lower alkyl, anyl or aryl-substituted 
lower alkyl; 

R9 is lower alkyl, aryl or aryl-substituted lower alkyl; and 
R’° is selected from lower alkyl. Š.C)R6, Š.O(CO)R6. 
ŠO(CO)0R9, ŠO(CH2)150R6, ŠO(CO)NIR°R7. 

ŠNR6R7. ..NR6(C0)R7 ŠNR6(CO)0R9. .N’6 

(cO)NR1R5. ŠNR6SO2R5. ŠCOOR6, ŠCONIR6R7. 
ŠCOR6. ŠSO2NR6R7. S(0)0.2R9. ŠO(C112),10Š

COOR6. ŠO(CH2)1,OCONR6R7, ŠCF3. ŠCN. 
ŠNO2 and halogen; 

are disclosed, as well as pharmaceutical compositions 
containing them, and a method of lowering serum 
cholesterol by administering said compounds, alone or 
in combination with a cholesterol biosynthesis inhibi-
tor. 

15 Claims, No Drawings 6°I 
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as a single composition, the dosage forms disclosed above 
for substituted azetidirione compounds may readily be tnodi-
tied using the knowledge of one skilled in the art. 

Using the test procedures described above, the following 
5 in vivo data were obtained for representative preferred 

compounds of formula 1. Data is reported as percent change 
(i.e., percent reduction in cholesterol esters) versus control, 
therefore, negative numbers indicate a positive lipic 
lowering effect. 

10 

Treat the product of Bxarnple IS. Step 1. with NaIU-14 
according to the procedure of Example 16. and treat the 
resultant product with HF according to the procedure of 
Example 1. Method A. Step 3. to obtain the title compound. 
m.p. 95°.-105’ C. 

The following formulations exemplify some of the dosage 
forms of this invention. In each the term "active compound" 
designates a compound of formula I. 

FXAMPLE A 

Tablets 

No. Ingredient tog/tablet mg/tablet 

1 Alive Compoimd 100 500 
2 Lactose LISP 122 113 
3 Corn Starch, Food Grade, 30 40 

as a 10% paste in Purified Water 
4 Corn Starch, Food Grade 45 40 
5 Manesiom Stearate 3 7 

Total 203 71)0 

Method of Manufacture 
Mix Item Nos. 1 and 2 in suitable mixer for 10-15 

minutes. Granulate the mixture with item No, 3, Miii the 
damp granules through a coarse screen (e.g.. 1/4, 0.63 cm) 
if necessary. Dry the damp granules. Screen the dried 
granules if necessary and inix with Item No.4 and mix for 
10-I5 minutes, Add Item No. 5 and mix for 1-3 minutes. 
Compress the mixture to appropriate size and weight on a 
suitable tablet machine. 

EXAMPLE B 

Capsules 

No. Ingredient mg/tablet mg/tablet 

1 Active ConipoOnd 100 500 
2 Lactose 13SF 105 123 
3 Corn Stark Food tirade 40 70 
4 Magnesium Steacate NF 4 7 

Total 250 700 

Method of Manufacture 
Mix item Nos. 1, 2 and 3 in a suitable blender for 10-15 

minutes. Add Item No. 4 and mix for 1-.3 minutes. FIJI the 
mixture into suitable Iwo-piece hard gelatin capsules on a 
suitable encapsulating machine. 

Representative formulations comprising a cholesterol bio-
synthesis inhibitor are well known in the art. It is contem-
plated that where the two active ingredients are administered 

51 Reduction 

Seroni Choleat, Dose 
Ex. # Choice. Esters mg/kg 

15 
1 -27  
2b -25 -52 
5 -42 -97 
6a -42 ’-95 1 
61, -38 -95 1 

20 ii 0 -48 0.1 
7d 0 -42 0.1 

-24 -63 0.1 
It -55 -95 3 
14 -20 -64 3 
13 -27 -58 1 

2518  --27 -65 3 

For racemic compounds of formula I or active diastere-
tuners or enanriomers of compounds of formula I. com-
pounds administered at dosages of 0.1-25 mg/kg show a 

30 range of -21 to -97% reduction in cholesterol esters, and a 
-57 to 0% reduction in serum cholesterol. Compounds 
preferably show a range of -21 to -97% reduction in 
cholesterol esters at a dosage range of 0.1 to 3 mg/kg. more 
preferably a range of -21 to -970/c reduction in cholesterol 

35 esters at a dosage range of 0.1 to 1 mg/kg. 
We claim: 
1. A compound represented by the formula 

40 

RI 
0)- N, 

Ar3 

45 or a pharmaceutically acceptable salt thereof, wherein: 
Ar’ is heteroaiyl; 
Al2 is aryl or R4-substituted aryl; 
AP is aryl or R5-substituted aryl; 

50 N and ’a’ are independently selected from the group 
consisting of -CH3---. -CH(lower alkyl)-- and 
-C(dilower alkyl)-; 

R is -OR6. -O(C0)R8. -’O(CO)OR° or -0(C0) 
NR6R7; R1 is hydrogen. lower alkyl or aryl; or R and 

55 R’ together are =0; 
q is 0 or 1; 
r is 0. 1 or 2; 
in and n are independently 0. 1, 2. 3,4 or 5; provided that 

the sum of in. n and q is 1, 2. 3,4 or 5; 
60 R4 is 1-5 substituents independently selected from the 

group consisting of lower alkyl, .-0R6, -O(CO)R6. 
-O(CO)OR. -0(CH2), OR6. -O(C0)NR6R7, 
_,NR6R7. -NR6(C0)R7. -NR6(C0)0R9. -N 

(CO)NR7R8. NReS02Re. -COOR6, -CONR6R7. 

65 .-COR6. -SO.,NR6R7. S(0)0R9. -O(CH2)110.--

COOR6. -.--O(CH2)710C0NR6P. . --(lower alkylene) 
COOR6 and -CH=’C11----COOR6; 
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R5 is 1-5 substituents independently selected from the 
group consisting of --OR 6, ŠO(CO)R6, ŠO(CO) 
OR?, ŠO(CH2),50R6, ŠO(CO)NR6R7, ŠNR6R7, 
ŠNR6(CO)IV, ŠNT(CO)OR?, ŠNR6(CO)NR7R8, 
ŠNR6SO2R9. ŠCOOR6, ŠCONR6R7, ŠCOR’, 
ŠSO2NR6R7, S(0)QR9, ŠO(CH2),10-----COOR6, 
ŠO(CH2),,000NR6R7. ŠCF5, ŠCN, ŠNO2. 

halogen, Š(lower alkylene)COOR? and ŠCH=CHŠ
COOR6; 

R6, R7 and Ra are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl; 

R is lower alkyl, aryl or aryl-substituted lower alkyl; and 
R’° is 1-5 substituents independently selected from the 

group consisting of lower alkyl, ŠOR", ŠO(CO)R6, 
ŠO(CO)0R9, ŠO(CH2),50R6. ŠO(CO)NR6R7. 

ŠNR6R7. ŠNR6(CO)R1, ŠNR6(CO)0R9. ŠNR6 

(CO)NR7R5. ŠNR6SO2R9, ŠCOOR6, ŠCONR6R7, 

ŠCOW. --SO2NR6R7, S(0)1D R9. ŠO(CH2),,0--

COOR6. ŠO(CH2),1000NRR, ŠCF3. ŠCN, 
ŠNO2 and halogen. 

2. A compound of claim 1 wherein q is zero. 
3. A compound of claim 1 wherein q is 1. 
4. A compound of claim 2 wherein Ax’ is thienyl. A? is 

R4-subsiituted phenyl and Ar3 is phenyl or R5-substituted 
phenyl. 

5. A compound of claim 2 wherein X and Y are each 
ŠCH2Š and the sum of in and n is 2, 3 or 4. 

6. A compound of claim 4 wherein X and Y are each 
ŠC112Š, and the sum ofm and nis2,3or4. 

7. A compound of claim 3 wherein Ar’ is thienyl, A? is 
R4-substituted phenyl and Ar3 is phenyl or R5-substituted 
phenyl. 

S. A compound of claim 3 wherein X and ’1’ are each 
ŠCH2Š and the sum of m and n is 1. 2 or 3. 

9. A compound of claim 3 wherein R’ is hydrogen and R 
is ŠOR6. wherein R6 is hydrogen, or wherein R and R’ 
together form a =0 group. 

10. A compound of claim 7 wherein X and Y are each 
CH2, the sum of in and n is 1.2 or 3; and R’ is hydrogen 

OP 

24 
and R is ŠOR6, wherein R6 is hydrogen. or wherein R and 
R’ together form a =0 group. 

11. A compound of claim 10 wherein m is zero and n is 

12, A method of lowering serum cholesterol levels in a 
mammal in need of such treatment comprising administering 
an effective amount of a compound of claim 1. 

13. A pharmaceutical composition comprising a 
cholesterol-lowering effective amount of a compound of 

10 
claim 1 in a pharmaceutically acceptable carrier. 

14, A compound of claim 3 selected from the group 
consisting of 

(3R,4R) trans- 1-(4-uorophenyl)--3-[2-(2-thienyl)-2-
oxoethyljthio]-4-(4-hydroxyphenyl)-2-azetidinone; 

is (3R.4R) trans- l-(4-fluorophenyl)-3-R2-(3-thienyl)-2-
oxoethyljthioi-4-(4-hydroxyphenyl)-2-azetidinone; 

(3R,4R) trans-1-(4-fluorophcnyl)-3-I [2-(3-pyridinyl)-2-
oxoethyl]thio]-4-(4-hydroxyphenyl)-2-azetidinone; 

(3R.4R) trans- l-(4-fluorophenyl)-3-[[2-(4-pyridinyl)-2-
20 oxoethyljthioj-4-(4-hydroxyphenyl)-2-azetidinone; 

(3R,4R) trans-1-(4-ftuorophenyl)-3-112-(2-pyridinyl)-2-
oxoethyljthiol-4-(4-hydroxyphenyl)-2-azetidinonc; 

(3R,4R) trans- 1-(4-fluoropheny1)-3-I2-hydroxy-2-(3-
thienyl)ethylI-thio]4-(4-hydroxyphenyl)-2--

25 azetidinone; and 
(3R,4R) trans- 1-(4-fluoropbenyl)-3- 12-hydroxy-2-(4-

pyridinyl)ethyll-thio -4-(4-hydroxyphenyl)-2-
azetidinone. 

15. A compound selected from the group consisting of 
30 (3R,4R) 1-(4-fluorophenyl)-3- [ [2-(4-fluorophenyl)-2-

oxoethyl]-sulfinyl]-4-(4-hydroxyphenyl)-2-
azetidinone; 

1 -(4-fluorophenyl)-3(R)-1 2-(4-fluorophenyl)-2(R)- 
hydroxyethyl]-sulftnyll-4(R)--(4-hydroxyphenyl)-2- 

- azetidinone; and 
1-(4-fluorophenyl)-3(R)-jI 2-(4-fluorophenyl)-2(S)-

hydroxyethyl]-sulfinyll-4(R)-(4-hydroxyphenyl)-2-
azetidinone. 

o 
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[571 ABSTRACT 

Sulfur-substituted azetidinone hypocholesterolemic agents 
of the formula 

a 
AO (C)q 5(0), Al2 

R1 

AP ? 

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

12 Claims, No Drawings 
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-continued 

Serum Cholest. Dose 
Es. # Cholest. Esters mg/kg 

11 Š55 Š95 :5 
14 Š20 -64 3 
15 Š27 Š88 1 
18 Š27 Š68 3 

For racemic compounds of formula I or active diastere-
onsets or enantiomers of compounds of formula I. com-
pounds administered at dosages of 0J-25 mg/kg show a 
range of -21 to -97% reduction in cholesterol esters, and a 
-57 to 0% reduction in serum cholesterol. Compounds 
preferably show a range of -21 to -97% reduction in 
cholesterol esters at a dosage range of OJ to 3 mg/kg, more 
preferably a range of -21 to -97% reduction in cholesterol 
esters at a dosage range of 0.1 to 1 mg/kg. 

We claim: 
1. A pharmaceutical composition for the treatment or 

prevention of atherosclerosis, or for the reduction of plasma 
cholesterol levels, comprising a compound represented by 
the structural formula 

Ax1 
NI 

(C) 5(0) All 

RI 

)7?’AO 

24 
R° is lower alkyl, aryl or aryl-substituted lower alkyl; and 
K’° is 1-5 substituents independently selected from the 

group consisting of lower alkyl, ŠOR 6. ŠO(CO)R6. 
ŠO(CO)0R9. Š4((Cll1.3OR6. ŠO(CO) NR6R7, 
ŠNR6R7, ŠNR6(CO)R7, ŠNR6(CO)0R9. ŠNR6 
(CO)NR7R8. ŠNR6SO2R9, ŠCOOR6, -.-00NR6R7, 
ŠCOR6, ŠSO2NR6R7. S(0)R9, ŠO(CH,)110--
COOK6, ŠO(Cl-12)110C0NR K7, ŠCE,, ŠCN. 
ŠNO2 and halogen; a cholesterol biosynthesis inhibi-

10 tor and a pharmaceutically acceptable carrier. 
2. A pharmaceutical composition of claim 1 wherein the 

cholesterol biosynthesis inhibitor is selected from the group 
consisting of LIMO CoA reductase inhibitors. 

3. A pharmaceutical composition of claim 2 wherein the 
15 cholesterol biosynthesis inhibitor is selected from the group 

consisting of lovastatin, piavastatin, tiuvastatin, sunvastatin 
and atorvastastin. 

4. A method of treating or preventing atherosclerosis or 
reducing plasma cholesterol levels comprising simulta-

20 neously or sequentially administering to a mammal in need 
of such treatment an effective amount of a cholesterol 
biosynthesis inhibitor and a compound represented by the 
structural formula 

25 R 

Art (C) S(0),. AP
 "y 

R1 

AO 
30 

or a pharmaceutically acceptable salt thereof, wherein: 
Ar’ is aryl. R’°-substituted aryl or heteroaryl; 
Ax2 is aryl or R4-substituted aryl; 35 
A? is aryl or R5-substituted aryl; 
X and Y are independently selected from the group 

consisting of CE2Š, ŠCH(lower alkyl)- and 
ŠC(dilower alkyl)-; 

R is ŠOR6. ŠO(CO)R6. ŠO(CO)0R9 or Š(XCO) 40 
NR6R7; K1 is hydrogen, lower alkyl or aryl; or K and 
K’ together are =0; 

(4 is   or 1; 
ris0,lor2; 

45 
mand n are independently 0. 1, 2, 3or 4; provided that the 

sum ofm, n and qis2,3 or4; 
R4 is 1-5 substituents independently selected from the 

group consisting of lower alkyl, ŠOR6, ŠO(CO)R6, 
ŠO(CO)0R9. ŠO(CH2),50R6, ŠO(CO)NR6R7, 50 
ŠNR6R1, ŠNR6(CO)R7, ŠNR6(CO)0R9, ŠNR6 
(CO)NR7R8, ŠNR6SO2R9. ŠCOOK6, ŠCONRR7, 
Šcog6, soNrR, s(0)01 ŠO(C}I2)110--
COOR6, Š0(CH2),,0C0NR6R7. -(lower alkylene) 
COOR6 and ŠC}l=CH--COOR6; 55 

R5 is 1-5 substituents independently selected from the 
group consisting of ŠOR6, ŠO(C0)R6, __()(CO) 
OR", Š0(CH2)150R6, ŠO(CO)NR6R7. ŠNR6R7, 
ŠNR6(CO)R7, ŠNR6(CO)0R9, ŠNR 6(CO) NR7R5, 
ŠNR6SO R9. ŠCOOR’, ŠCONR8R7, ŠCOR6, 
ŠSO.,NR…, S(0)2R9, ŠO(CH2),,0---COOR6, 
Š0(CR2) ,,000NR6R7, ŠCF3. ŠCN. ŠNO2, 
halogen. -(lower alkylene)COORrand liCHŠ
COOR"; 

K6. K7 and R8 are independently selected from the group 6 

consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl; 

or a pharmaceutically acceptable salt thereof, wherein: 
Arl is aryl, R10-substituted aryl or heteroaryl; 
Ax2 is aryl or R4-substitutcd aryl; 
Ar3 is aryl or R -substituted aryl; 
X and Y are independently selected from the group 

consisting of ŠCE2---, ŠCH(lowcr alkyl)- and 
ŠC(dilower alkyl)-; 

R is --OR", ŠO(CO)R6, ŠO(CO)0R9 or ŠO(CO) 
NR6R7; K’ is hydrogen, lower alkyl or aryl; or K and 
R’ together are 

q is 0 or 1; 
r is 0, I or 2; 
m and n are independently 0, 1. 2. 3 or 4; provided that 

the sum of rnn and qis2,3 or 4; 
R4 is 1-5 substituents independently selected from the 

group consisting of lower alkyl, --OR 6, ŠO(C0)R6, 
ŠO(CO)OR°. ŠO(Cfl2),,50R6, ŠO(CO)NK6R7, 
ŠNR6K7, ŠNR6(CO)R1. ŠNR6(CO)0R9. ŠNR6 
(CO)NR7Ra, ŠNR6SO2K9, ŠCOOK6, ŠCONR’R7. 
ŠCOR6, ŠSO3NR6R S(0)02K9, ŠO(CH2)1,10Š 
COOR6, ŠO(Cfl2)1,000NR°R7. -(lower alkylene) 
COW and ŠClT=CH-.-COOR6; 

K6 is 1-5 substituents independently selected from the 
group consisting of ŠOR6. ŠO(CO)R6, ŠO(CO) 
OR?, ŠO(CH2),50R6. ŠO(CO)NR6R7, ŠNR6R7, 
ŠNR6(CO)R7, ŠNR6(CO)0R9, ŠNR6(CO)NR7R8. 
ŠNR6SO K9, ŠCOOK6, ŠCONR6R7. ŠCOR6. 
-_SO2NR…, s(0)02R9. O(cfl2)11o’COOR6, 
_O(CH2)1,000NRcR, ŠCE,. ŠCN. ŠNO2. 
halogen. -(lower al.kylene)COOR6and ŠCH=CHŠ
COOK6; 

R6. K7 and 10 are independently selected from the group 
consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl; 

R9 is lower alkyl, aryl or aryl-substituted lower alkyl; and 
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R’° is 1-5 substituents independently selected from the 
group consisting of lower alkyl, --OR’, ŠO(CO)R6, 

--o(co)OR?, ŠO(C}I2)10R6, ŠO(CO) NR6R7, 
ŠNR6R7, ŠNR6(C(Y)R7. ŠW(CO)0R9, ŠNR6 

(CO)NR7Re, ŠNR6SO2R9. ŠCOOR6, ŠCONR6R7. 

ŠCOW.ŠSO2NR6R1 S(0)R9, ŠO(CH2)1107Š 

COOR6, ŠO(C112)11000NrR1, ŠCF,, ŠCN, 
ŠNO2 and halogen 

5. A method as claimed in claim 4, wherein the cholesterol 
biosynthesis inhibitor is selected from the group consisting 
of HMO CoA reductase inhibitors. 

6. Amethodas claimed in claim S, wherein the cholesterol 
biosynthesis inhibitor is selected from the group consisting 
of lovastatin, pravastatin, fluvastatin, simvastatin and ator-
vastatin. 

7. A composition of claim 3 comprising a compound of 
formula I wherein q is 0; Ar’ is phenyl, R’°-substituted 
phenyl or thienyl; Ar2 is R.4-substitutedphenyl; At’ is phenyl 
or R -substituted phenyl; X and Y are each ŠC112Š; and 
the sum ofm and nis2.3 014. 

8. A composition of claim 3 comprising a compound of 
formula I wherein q is 1; Ax’ is phenyl, R’°-substituted 
phenyl or thienyl; Ar2 is R4-substitutedphenyl; Ar’ is phenyl 
or R3-substituted phenyl; X and Y are each ŠCH,----; the 
sum ofm and nis 1,2or3; and R’is hydrogen and Ris 
ŠOR6, wherein R6 is hydrogen, or wherein R and R1 
together form a ="O group. 

foi 
9. A composition of claim 3 wherein the compound of 
unula I is selected from the group consisting of 
trans- l-(4-fiuorophenyl)-4-(4-hydroxypbenyl)-3- (2-

pbeny1ethyl)-thio-2-azetidinone; 
tians-4-(4mcthoxyphenyl)-1-phenyl-3-1(2-phenylethy1) 

thio1-2-axelidinone; 
cis-4-(4-methoxypbenyl)- 1-phenyl-3-1(2-phenylethyl) 

thio]-2-azctktinone; 
trans- 1-(4-uorophenyl)-4-(4-hydroxypbenyl)-3-1(2-

phenylethyl)-sulflnyll-2-azeticUnone; 
cis- 1-(4-uorophcny1)-4-(4-hydroxypheuy1)-3-[(2-

phenylethyl)-suthnyll-2-azetidinone; 
trans-4-(4-methoxyphenyl)1-phenyl-3R2pheny1ethyl) 

sul1inyl-2-azetidinone; 
cis-4-(4-methoxyphcnyl)- 1-phenyl-3-[(2-phenylethyl) 

sulflnyl]-2-azetidlnone; 
trans-4-[l-(4-uoropheny1)-4-oxo-3[(Z-phenyletbyl) 

sultinyfl-2-azetidinyl]-phenyl acetate; 
cis-4-1 1-(4-fiuoiophenyl)-4-oxo-3-[(2-phcnylethyl) 

su1flny1]-2-azetidiny1-phenyl acetate; and 
(+/-)-trans-4-(4-metboxyphenyl)- 1-phenyl-3-2-

phenylethyl)-sulfonyl]-2-azetidinone; 
trans-I -(4-fluoropbenyl)-3-[[2-(4-fluorophenyl)-2-

oxoethyllthio]-44 4-hydroxyphcuyl)-2--azctidinone; 
trans- 1-(4-fiuoropbenyl)-3- I [2-(4-fiuorophenyl)-2-

hydroxyetbyllthio]-4-( 4-hydroxyphenyl)-2-
azetidinone; 

(3R,4R) 1-(4-fluorophenyl)-3-[ [2-(4-fluorophenyl)-2-
oxoethy1I-sulftnylI-4-(4-hydroxypheny1)-2-
azetidinone; 

1-(4-fluorophenyl)-3(R)- i2-(4-fiuorophenyl)-2(R)-
hydroxyethyl 1-sutfinyl]-4(R)-(4-hydroxypbenyl)-2-
azetidinone; 

1-(4-fluorophenyl)-3(R)-[2-(4-fiuorophenyl)-2(S)-
hydroxyethyjj-sulænyll-4(R)-(4-bydroxyphenyl)-2-

26 
(3R,4R) trans- 1-(4-fluorophenyl)-3-[[2-(3-thienyl)-2-

oxoethyllthioi-4-(4-hydroxyphenyl)-2-azetidinone; 
(3R,4R) trans- l-(4-fiuorophenyl)-3-[F2-(3-pyridinyl)-2-

oxoethyl1thio]4(4_hydroxyphenyI)-2-azCtidiflone; 
5 (3R,4R) trans-1-(4-fluoropbenyl)-3-1 [2-(4-pyridinyl)-2-

oxoethyl1thio]4(4hydroxypheny1)-2-azetidinone; 
(3R,4R) trans- I -(4-fluorophenyl)-3- 112-(2_pyridinyl)-2-

oxoethyl1thio14-(4-hydroxyphenyl)-2-aZetidinoDe 
(3R,4R) trans- 1-(4-iluorophenyl)-3-2-hydroxy-2-(3-

0 thienyl)ethyli-thio-4-(4-hydrOxypheflyl)-2-
azetidinone; 

(3R,4R) trans- l-(4-fluorophenyl)-3-112-hydroxy-2-(4-
pyrithnyl)ethyl -thio -4-(4-hydroxyphenyl)-2-
azetidinone; 

’ (3S,4R) cis- 1-(4-fluorophenyl)-3-[[2-(4-fluorophenyl)-2-
oxoethyl]thio]-4-(4-hydroxyphenyl)-2-azetidinone; 
and 

(3S,4R) cis- 1(4-fluorophenyl)-3-2-(4-fluorophenyl)-2-

20 
hydroxyethyljthiol-4-(4-hydroxyphenyl)-2-
azeticlinone. 

10. A method of claim 6 comprising a compound of 
formula I wherein q is 0; Ar’ is phenyl, R’° -substituted 
phenrl or thienyl; A? is R4-substituted phenyl; Ar’ is phenyl 

25 
or R -substituted phenyl; X and Y are each ŠCH2--; and 
the sum ofm and nis 2,3 or 4. 

11. A method of claim 6 comprising a compound of 
formula I wherein q is 1; Ar’ is phenyl, R’° -substituted 
phenyl or thienyl; A? is R4-substituted phenyl; Ar’ is phenyl 

30 
or R5-substitutcd phenyl; X and Y are each ŠCH2Š; the 
sum of in and n is 1, 2 or 3; and R’ is hydrogen and R is 
--OR 6, wherein R6 is hydrogen, or wherein R and R’ 
together form a .=O group. 

12. A method of claim 6 wherein the compound of 

3. 
formula I is selected from the group consisting of 

trans- l-(4-lluorophenyl)-4-(4-hydroxyphenyl)-3- (2-
phenylethyl)-thiol-2-azetidinone; 

trans-4-(4-mcthoxyphenyl)- l-phenyl-3-r(2-pbenylethyl) 
thiol-2-azetidinone; 

40 cis-4-(4-methoxyphenyl)- l-phenyl-3-[(2-phenylethyl) 
thiol-2-azetidinonn; 

trans- l-(4-fluorophenyl)-4-(4-hydxoxyphenyl)-3-[(2-
phcnylethyl)-sullinyl]-2-azctidinone; 

cis- 1-(4-fluorophenyl)-4-(4-hydro7.yphenyl)-3 - 1(2-
43 phenylethyl)-sulfwyl]-2-azetidinone; 

txans-444-methoxyphcnyl)- 1-phenyl-3-l(2-phenylethyl) 
sulllnyll-2-azetidinone; 

cis-4-(4-mcthoxyphenyl)- 1-phenyl-3-1(2-phenylethyl) 
suThnyl]-2-azetidinonc; 

50 trans-4-[I-(4-fluorophenyl)-4-oxo-3-l(2-phenylethyl) 
sulflnyl]-2-azetidinyl]-phenyl acetate; 

cis-4-1 l-(4-uoropbenyl)-4-oxo-3-{(2-phdny1ethyl) 
sulfiuyljl-2-azetidinyl]-phenyl acetate; and 

55 
(+/-)-trans-4-(4-methoxyphenyl)- 1-phenyl-3- [(2-

pbcnylethyl)-sulfonyll-2-azetidinone; 
trans- l-(4-lluoropbenyl)-3-[ 12-(4-fluorophenyl)-2-

oxoethyl]thioj-4-(4-bydroxyphenyl)-2-azetidinone; 
trans- 1-(4-fluorophenyl)-3- [[2-(4-fluorophenyl)-2-

60 hydroxyethyl]thio -4-(4-hydroxyphenyl)-2-
a’zctidinonc; 

(3R.4R) l-(4-fluorophenyl)-3-[[2-(4-fluorophenyl)-2-
oxoethylI-sulfsnyfl-4-(4-hydroxyphenyl)-2-
azetidinosse; 

azetidinone; 65 1 -(4-fiuorophenyl)-3(R)-t [2.-(4-llu(irophenyl)-2(R)-
(3k,4R.) trans- 1.-(4-fluorophenyl)-3-1[2-(2-thienyl)-2- hydroxyethyl I-sullinyl]-4(R)-(4-hydroxyphenyl)-2-

oxoethyl]tio]-4-(4-hydroxyphenyl)-2-azetidinone; azetidinonc; 
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1 -(4-ftuorophenyl)-3(R)- [ [2-(4-11uoropheny1)-2(S) 
hydroxycthy11sulfiny1]4(R)-(4-bydIoxypheny1)2 
azetidinone; 

(3R.4R) trans- 1-(4-fluorophenyl)-31[2-(24hienYl)-2-
oxoethyllthio -4(4-hydroxypheny1)-2-azetidiflOfle; 

(3R,4R) trans- 1-(4-fluorophenyl)-3-L 12-(3-thienyl)-2-
oxoethy11thio].44-hydroxyphenyl)-2-aZetidiflOne 

(3R,4R) trans- I-(4-fluorophenyl)-3-E[2o(3-pyridiflYD-2-
10 

(3R,4R) trans1-(4-fluorophenyl)-3-412-(4-pyrid.iflyl)-2-
oxoethy1]thio]4-(4--hydroxyphenyl)-2-azetidiflOfle 

(3R,4R) trans- 1-(4-fluorophenyl)-3-[[2-(2-pyridinyl)-2-
oxoethy1]thio]4.-(4_hydroxypheny1)-2-azetidiflOfle; 

%J 
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(3R,4R) trans- 1-(4-fluorophenyl)-3-F[2-hydrOXy-2-(3-

thicnyl)ethyl]-thio]-4-(4-hydrOXYPheflYl)-2-
azetidinone; 

(3R,4R) trans- 1-(4-fluoropheriyl)-3-I [2-hydroxy-2-(4-
pyridinyl)ethyl]-thio 4(4-hydroxypheny1)-2-
azetidinone; 

(3S,4R) cis-1(4fiuoropheny1)-3-12-(4-fluOrOPheflY1)-2-
oxocthy11thio14-(4-hydrOXYPheflY1)-2-aZCtidiflOne 
and 

(3S,4R) cis- t-(4-fluoruphenyl)-3-112-(4-fluoropheflYl)-2-
hydroxyethyllthioi-4-(4-hYdrOXYPheflYI)-2-
azetidinone. 


