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(57) Abstract 

Compounds of formula (I). wherein R is hydrogen or primary or secondary C 1-6alkyl, R1 is primary or secondary 
C1-6alkyl or Rand R1 together are (CHi)m or (Z)-CH:rCH=CH-CHi- wherein mis 2, 3, 4, 5 or 6, Ro is C 1-6alkyl, C3•7cyc
loalkyl or ring A (ll) each or R2 and R.i is independently hydrogen, C 14alkyl, C14alkoxy (except t-butoxy), trifluorome- . 
thyl, fluoro, chloro, phenoxy or benzyloxy, each of RJ and Rs is independently hydrogen, C1.3alkyl, C1.3alkoxy, trifluor
omethyl, fluoro, chloro, phenoxy or benzyloxy, ~is hydrogen, C1•2alkyl, C1•2alkoxy, fluoro or chloro, with the· proviso 
that there may only be one each of trifluoromethyl, phenoxy or benzyloxy on each of the phenyl and indene ·rings X is -
(CH2)~ - or - (CHi) CH c:: CH(CHi)q· wherein n. is I, 2 or 3 and both q's are 0 or one is 0 and the other is I, ai;id Z is (III J 
wherein Q is (JV) wfterein each R7 is the same primary or secondary C 1-6alkyl or together they represent -(CHui-. -(CHi)3-
• Rio.is hydrogen orC1.3alkyl, with the proviso that Q may be other than (V) only when X is-CH=CH-or-CHrCH=CH
and/or R1o is C1.3alkyl, in free acid form, or in the form of an ester or -lactone thereof or in salt form as appropriate, which 
are indicated for use as hypolipoproteinemic and anti-atherosclerotic agents. 

1 of 56 PENN EX. 2254 
CFAD V. UPENN 

IPR2015-01836 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international appli
cations under the PCT. 

AT Austria 
AU Australia 
BB Barbados 
BE Belgium 
BG Bulgaria 
BR Brazil 
CF Central African Republic 
CG Congo 
CH Switzerland 
CM Cameroon 
DE Gennany, Federal Republic or 
DK Denmark 
fl Finland 
FR France 

GA Gabon 
GB Un\icd l{jogdom 
HU Hungary 
IT Italy 
JP Japan 
KP Demoaalic People's Republic 

of Korea 
KR RepubllcofKorca 
LI Liechlcnstcin 
LK Sri Lanka 
LU Luxembourg 
MC Monaco 
MG Madagascar 
ML Mali 

MR Mauritania 
MW Malawi 
NL Nelherlands 
NO Norway 
RO Romania 
SD Sudan 
SE Sweden 
SN Senegal 
SU Soviet Union 
TD Chad 
TG Togo 
US United States of America 

2 of 56 PENN EX. 2254 
CFAD V. UPENN 

IPR2015-01836 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


W086/03488 PCT/EP8S/006S3 

INDENE ANALOGS OF ~VALOHOLACTONE AND DERIVATIVES THEREOF 
The invention concerns indene analogs of mevalonolactone and derivatives 

thereof, processes for their production, pharmaceutical compositions .. 

containing them and their use as pharmaceuticals in particular as hypoii

poproteinemjc and anti-atherosclerotic agents. 
The invention is especially concerned with compounds of formula I. ~. 

R3~1 o I 

-z 
2 1 

wherein R is hYdrogen or primary or secondary c1_6alkyl, 
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1
_
6
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R and R1 together are (CH2)m or (Z)-CH2-CH=CH-CH2-
wherein m is 2, 3, 4, 5 or 6, 
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with the proviso that there may only be one each of trifluorom~thyl, phenoxy 
or benzyloxy on each of the phenyl and indene rings 

X is -(CH2>n- or -(CHZ)qCH=CH(CHZ)q-
wherein n is 1, Z or 3 and both q 1 s are 0 or one is O and the other 
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-2-
wherei n each R7 is the same primary or secondary c1_6alky1 or.together 

they represent -(CH2l2-, -(CH2l3-, 

R10 is hydrogen or c
1
_
3
alkyl, 

with the proviso that Q·may be other than -CH- only when X is -CH=CH- or 
I 

-cH
2

-cH=CH- and/or R10 is c
1

_
3
alkyl, OH 

in free acid form, or in the form of an ester or -lactone thereof :or:in. 

salt form as appropriate. 
Suitable esters include physio.logically acceptable esters e.-.9· ·ph~siolo

gically hydrolysable and -acceptable esters. 
By the term 11physiologically-hydrolysable and -acceptable ester 11 is 

meant an ester of a compound in accordance with the invention in which.the. 

carboxyl moiety if present is esterified, and which is hydrolysable:under 
physiological conditions to yield an alcohol which is itself p;hysiolog~fally 
acceptable, e.g. non-toxic ~t desired dosage levels. For the avoidance: of 

doubt, throughout this application it is the right hand side of the x radical 

that is attached to the Z group. Preferred such esters as Z can be ;epresented 
together with the free acid by formula Ila 

or formula Ile 

~10 
-CH-CH -C-CH -COOR 
I 2 I 2 11 

OH OH 

~10 
-Q'-CH2-f-CH2-cooR11 

OH 

II a 

Ile 

wherein R11 is hydrogen, c1_4alkyl or benzyl preferably hydrogen, 

C1_3alkyl, n-butyl, i-butyl, t-butyl or benzyl, 

Q • is -c- or f 'o and 
8. A R 

7 7 
R7 and R10 are as defined above with the further proviso· that R

11 
is other than hydrogen when Q' is (fc'o 

I I 
R7 R7 

When lia i.s in salt form R11 represents a cation. 

When Z is in lactone form it forms a &-lactone of formula lib 
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-3-

lib 

and references to 11 l actone 11 hereinafter ref er to o-1 actones~. 
Salts of the compounds of the invention, e.g. of the compounds of 

formula I, include in particular their pharmaceutically acceptable salts. 
. . 

Such pharmaceutically acceptable salts include e.g. alkali metal :salts such 

as the sodium and potassium salts and salts with anrnonium. 

References to compounds of formula I, II, Ila, IIb and Ile and sub
species thereof are intended to cover all forms unless otherwise stated. 

, . 

Depending on the nature of R1 and R the compounds of formula I may be 

divided into two main groups, namely, those wherein R is hydrogen or primary 

or secondary c1_6alkyl (Group IA) and those wherein ~l and R together represent 
-(CH2)m- or (Z)-CH2-CH=CH-CH2- (Group IB). These groups may be further divided 
depending on the nature of Z, namely when Q is -9H- and the Z is in other· 

OH 
than lactone form (sub-group "a"); when Z is a group of formula Ilb {sub-group 

"b"); and when Q is -c- or -~c, and Z is in other than lactone form {sub-
11 0 

group "c 11
). 0 ~ 

7 7 

The resulting six groups are designated as IAa, !Ab, IAc, IBa, IBb, IBc. 
As is self-evident to those in the art, each compound of' Groups IAa, 

!Ab, IBa and IBb (and every subscope and species thereof) has two centres 

of asynmetry (the two carbon atoms bearing the hydroxy groups in the group 

of formula Ila and the carbon atom bearing the hydroxy group and the carbon 

atom having the free valence in the group of formula lib and, therefore, 
there are four stereoisomerk forms (enantiOmers) of each compound (two race
mates or pairs of diastereoisomers), provided that" R and R1 are identical 

or taken together are -(CH2Jm- or (Z)-CH2-CH=CH-CH2- and_that·Rll does not 
contain any centre of asymmetry. The four stereoisomers may be designated . . 

as the R,R, R,S, S,R and S,S enantiomers, all four stereoisomers being within 

the scope of this invention. When R and R1 are different and/or R11 contains 
one or more centres of asynmetry, there are eight or more stereoisomers. · 
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