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PCT/EP99I04831 CYCLIC COMPOUNDS USEFUL IN THE TREATMENT OF DYSLIPIDEMIA,
ATHEROSCLEROSIS AND DIABETES) PHARMACEUTICAL COMPOSITIONS AND PREPARATION
PROCESS *166166* The present invention relates to cyclic compounds which
can be used ~n the treatment of dyslipidaemia, atherosclerosis and
diabetes, to pharmaceutical compositions containing them and to 10
processes for preparing these compounds. The inventior. also relates to the
use c~ these compounds for the production of medicinal products intended
for the treatment of dyslipiaaemia, atherosclercsis and diabetes. 15 In
most countries, cardiovascular ~=sease remains one of the main diseases and
the main cause of mortality. About a third of men develop a major
cardiovascular disease before the age of 60, women showing a lower risk
(ratio of 1 to 10). This disease 20 becomes even more prevalent with age
(after the age of 65, women become just as vulnerable to cardiovascular
disease as men). Vascular diseases such as coronary disease,
cerebrovascuiar accidents, restenosis and peripheral vascular disease
remain the main cause of 25 mortality and hanaicap throughout the world.
Although the diet and the '_ifestyl= can accelerate the deweiopment of
cardiovascular diseases, a genetic predisposit:.on leading to
dyslipidae:n~a is a significant factor in cardiovascular attacks and death.
30 The development of atherosclerosis appears to be 1'_nked mainly to
dyslipidaemia, which means aonormal levels of lipoproteins in the blood
plasma. This dysfunction is particularly evident in coronary disease,
diabetes and obes_ty. 35 The concept intended to explain ~he development of
atherosclerosis has mainly been ~ocused c.^. the metabolism of cholesterol
and on the metabo'_=sm of =riglycerides. However, s ~ nce the ~?s=arc.^, s
tua~.es o~~ =.and_e ~0 __ a~. ;Lancet, i963, 785-789), an orig~r~i conce~_
has   W O 00/04011 - 2  5 10 15 20 



2 3~ PCT~~~~~93 peen proposed: .~ glucose-fatty acid cycle or =.andle
cycle, which describes regulaticn of the eqmi~brium between she metabolism
of lipids, in terms of triglycer~des and cholesterol, and the oxidation ef
Glucose. According to this concept, the ~.~nventers ?-:ave developed an
origi:~al programme, the aim of which .s :.o find novel compounds which act
simultaneously e:~ the metabolism cf lipids and gluccse. Fibrates are
well-known Therapeutic agents with mechanism of action via the '~Percxiseme
Proliferator Activated Receptors". These receptors are t:~e main regulators
of lipid metabolism i^ the liver 'PARa ;soform). In the last ten years,
thlazolidir.ea~.ones have been described as powerful hypoglycaemiant agents
:~ animals and man. It has beer. reported that thiazolidinediones are
powerful selective activators of another form of PPARs: PPARy (Lehmann et
al., J. Biol. Chem., '995, 270, 12953-12956). The Inventors have discovered
a novel class of compounds which are powerful activators of the PPARa and
PPARy isoforms. On account of this activity, these compounds have a
substantial hypolipidaemiant and hypoglycaemiant effec~. The compounds of
the invention correspond to ormula _ below: ~R~ ~X R I R~~ .R~ ~n which X
and `! represent, independently of each other, a 30 :ethylene group; an
oxygen or sulpha= atom; or -NRa- in wnich Ra represents a hydrogen atom, a
(C1-C~)alkyl, ;CO-Clo)aryl group or a 3- to 10-membered heterocycle
comprising 1 to 4 endocyclic heterc atoms chose.^. prom G, S and \; :.he
said aryl croup and the said SUBSTITUTE SHEET (RULE 26)   10 JAN 2003 WO
00/04011 PCT/EP99/04831 - 3  heterocycie optionally being sunstituted with
one or more radicals Z as defined below; R represents a hydrogen atom; a
(C1-C,)alkyl group; a phthalamido (C1-C~) alkyl group; (C3-C12) cycloalkyl;
a 5 group -(CHZ)p-COORb in which p is an integer from 0 to 6 and Rb
represents a hydrogen atom or a (C1-C,)alkyl group; a (C6-Clo)aryl group; a
3- to 10-membered heterocycle comprising 1 to 4 endocyclic hetero atoms
chosen from 0, S and N; a (Co-Clo) aryl (C1-C~) alkyl croup; 10 it being
understood that the aryl groups present in R and the said heterocycle are
optionally substituted with one or more substituents chosen from a radical
Z as defined below and a (C,-C7)alkylene chain; R1 represents a hydrogen
atom; a (C1-C,)alkyl group; 15 (C1-C~) hydroxyalkyl; a (C6-Clo) aryl group
optionally substituted with one or more radicals W as defined below; a
group -P (0) (0R8) (0R9) in which R8 and R~ are, independently, a hydrogen
atom or a (C1-C,)alkyl group; a group -(CH2)t-COORS in which t is an
integer from 0 to 20 6 and R~ represents a hydrogen atom or a (C1-C,)alkyl
group; a group -CONRIoRI: in which Rlo and R1,_ independently represent a
hydrogen atom, a (C1-C,)alkyi group, a group Rd0-CO- (C1-C~) alkyl in
whic:~ Rd represents H or (C1-C~)alkyl, or alternatively R,_~ and 25 R:1
together form a - (CHz) =- chain in which r is an , integer equal to 4, 5
or 5; Rz and R3 independently represent a hydrogen atom; a (C1-C~) alkyl
group; (C3-C12) cycloalkyl; (C6-Clo) aryl; (C6Clo) aryl (C1-C~) alkyl; a 3-
to 10-membered heterocycle 30 comprising 1 to 4 endocyclic hetero atoms
chosen from 0, N and S; or a fluorenyl group; the said aryl groups present
~n Rz or R3, the said heterocycle and the said fluorenyl optionally being
substituted with one or more radicals Z as defined below; 35 or
alternatively R~ and R3 together corm a chain -(CHz)~1- in which rl is an
integer equal to 2, 3, 4 or J .._ aiter::atively R~ and R; toge:.r.er corm
t^:e arou~ la)   WO 00I04011 



- 4  Ri2 R1 PCT,'EP9 ~0~~~ 2003 ~.n which A1 and A: i ndependently
represent (Co-C:~) aryl or a 5- to 10-membered aromatic heterocycle
comprising 5 = to 4 endocyclic hetero atoms chosen from !~, O and S, the
said aryl group and the said heterocycle optionally bearing, in addition to
the substituents R12 and R13, one or more ether substituents chosen from
the radicals as defined below; and in whi ch R,~ and R, ; together 10 'crm
a chain - ( CHZ ) m-E- ( CH2 ) n- Or -CHRlq=CHR15 in which m and n are,
independently, an integer From 0 to 6; E represents a bond, 0, S, -NRe-, in
which Re represents a hydrogen atom or (C1-C;)alkyl or 15 alternatively E
represents a (C1-C~) alkylene or (C6 Clo)arylene chain or a 3- to
10-membered divalent heterocyclic radical comprising 1 to 4 endocyclic
hetero atoms chosen from 0, N and S; and R,q and R15 are chosen,
independently, f~o:n a hydrogen 20 .:tom, (C1-C-,) alkyl and (Cd-Clo) aryl;
Rq, R5, Ro and R; independently represent a hydrogen atom; (C1-C;) alkyl;
(C6-C1o) aryl optionally substituted ~~rith one or more radicals Z as
defined below; or a 3~0 10-membered heterocycle comprising 1 to 4
endocyclic 25 :~etero atoms chosen From 0, N and S, the said neterocycle
optionally being substituted with one or :pore radicals Z as defined below;
= is chosen from a halogen atom; a hydroxyl coup; ::itro; cyano; phenyl;
phenyl (C1-C~) alkyl; 30 _rlfluoromethoxy; (C1-C~)alkyl optionally
subst_tuted ~~rith one or more halogen atoms; (C,-C~) alkoxy; (C1- ' - ..;)
alkylthio; (Cz-C~) acylthio; (C1-C~) alkylsuior.onyl; 'C,-C,)
alkylsulphinyl; carbamoyl; V- (C1..-) al ky l carbamoyl; N, N-di (C,-..-)
aikylcarbamoyl; (C135 ..-; alkyl amino; di (C1-C~) alkyiam~no; a group,
-A-CCO:~~ ~ n SUBSTITUTE SNEET (RULE 26)      WO 00/04011 J 10 15 20 25 30
- 5  10 JAN 2003 PCT/EP99/04831  which RF represents a hydrogen atom or a
(C1-C-)alkyl group and A represents (Ci-C~) alkylene, (CZC,) alkenylene,
(CL-C;) oxyal kylene in which the aikylene chain is linked to the group
COORf or alternac~vely A is nothing; or a group -B-P (0) (ORX) (ORy) in
which B takes one of the meanings given for A above and P,~ and Ry
independently take one of the meanings given fcr RL above; 



W represents -G-COORg in which G represents (C1C~) alkyiene, (CZ-C~)
alkenylene, (C1-C~) oxyalky 1 ene in which the alkylene chain is linked to
the group C0GR9 or alternatively G is nothing, and Rq represents a hydrogen
atom or a (C1-C,)alkyl group; or alternatively W represents
-D-P(0)(ORZ)(ORt) in which D takes one of the meanings given above for G
and RZ and R~ independently take one of the meanings given above for R9;
and the pharmaceutically acceptable salts thereof, it being understood that
( i ) when Rz, R3, R5 and R~ represent a hydrogen atom; X and Y represent
an oxygen atom; RQ represents methyl; and R6 represents a hydrogen atom or
a methyl group, then R1 and R, together with the carbon atom which bears
them, do not form any or the following d~vaier.t radicals: Cog C6H5 ~ C6H5
' \C~ ~ ~C~COOCH  or COOCH3 ~ CHz-OH 3 i ~ CH20H and ( ii ) when R4, R5, Ro
and R~ represent a hydrogen atom; X and Y represent 0; and R represents
pyridyl, piperidyl or substituted piperidyl; then R1 does not represent
optionally substituted phenyl. Formula I encompasses a11 the types of
ceometr~cal isomers and stereoisomers of the compounds cf formula   WO
00I04011 - 6  10 JAN 2003 PCT/EP99/04831 The physiologically acceptable
salts o~ the compounds of formula (I) comprise the salts formed with metals
and in particular with alkali metals, alkal~ne 5 earth metals and
transition metals (such as sodium, potassium, calcium, magnesium or
aluminium) or with bases such as aqueous ammonia or secondary or ter;.iary
amines (such as diethylamine, triethylamine, piper~dine, piperazine or
morpholine) or with basic 10 amino acids (such as lysine er arginine) or
with osamines (such as meglumine) or with amino alcohols (such as
3-aminobutanol and 2-aminoethanol). According to the invention, the term
"alkyl" denotes a linear or branched hydrocarbon-based =adical 15 such as
methyl, ethyl, propyl, isopropyl, bu~yl, tert butyl, isobutyl, pentyl,
hexyl or heptyl. When the alkyl group is substituted with one or more
halogen atoms, it preferably represents perfluoroalkyl and in particular
pentafluoroalky'_. 20 The ~erm "alkoxy" denotes an alkyl grcup as defined
above linked to an oxygen atom. Examples of this are the methoxy, ethcxy,
isopropyloxy, butoxy and hexyloxy radicals. The term "cycloalkyl" denotes
saturated 25 hydrocarbon-based groups which can be mono- or polycyclic and
comprise from 3 to 12 carbon atoms, preferably from 3 to 8. The groups more
particularly preferred are monocyclic cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, 30 cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, cycloundecyl and cyclododecyl. The term "halogen"
:neaps a fluorine, chlorine, bromine or iodine atom. The term "aryl"
represents a mono- or b=cyclic aroma~ic hydrocarbon-basea group, comprising
c ,.~ 10 35 carbon atoms, such as phenyl or naphthyl. SUBSTITUTE SHEET
(RULE 26)    WO 00I04011 10 JAN 2003 PCT/EP99104831 -. The term
"heterocycle" denotes a mono- or bicyclic ring of aromatic cr non-aromatic
zaLUre compris;ng 3 to 10 ring members, 1 to 4 of whit: are occupiea by
identical or different hetero atoms ~:~osen 5 _rom oxygen, sulphur and
nitrogen, such as, for example, aziridinyi, oxiranyl, oxazolyl, furyl,
tetrahydrofuryl, benzothiazolyl, pyrimidinyl, pyridazinyl, p,;peridinyl,
quinolyl, tetrahydroquinolyl, tetrazolyi, phthalazinyl, purinyl, indolyl,
chromenyl, 10 chromanyl, isochromanyl and pyrrolyl radicals. The term
"heterocycle" preferably denotes thienyl, furyl or pyrrolyl. 



The phthalamido(C1-C-,)alkyl group preferably denotes the radical of
formula: d N-C I-izII 15 When R represents (Co-Clo) aryl, (C6-CLO) aryl
(C1C,)alkyl or a heterocycle, the aryl group and the heterocycle can be
substituted with a (CL-C,)alkylene chain. In this case, the two free
valencies of the said 20 aikylene chain are linked to two members of the
aryl group, or of the heterccycle, respectively. Denoting the aryl group or
the heterocycle as C, the struct~:re formed can be represented in the
following manner: (CFiz)~ C 25 in which n' represents 1, 2, 3, 4, 5, 6 er
7. When R1 represents a group -CONR1oR11 i r. which R:~ and R,_1 together
form a cha~.n - (CHz) r-, Ric. :~:1 and the nitrogen atom which bears them
together form a 5to 7-membered nitrogen ring comprising an enaocyclic 30
;arogen atom.   I U JAN Z003 WO 00/04011 _ g PCT/EP99/04831 When R~ or R3
represents fiuorenyl, .. '_s preferably the 9-fluorenyl group. When RZ a::d
R; together =orm a - (CHZ) i:- cnain, R~ and R3 and the carbon atcm which
bears them tccether 5 preferably form a cycloprcpyl group. The benzyl group
may oe mentioned as a preferred (Co-Clo) aryl (C1-C,) alkyl group. When RZ
and R3 together form the group (a) z ~ _ A2~ a ' WT 2 R13 10 .n which A1,
A~, R,~ and R13 are as defined above, ~, and A2 are hydrocarbon-based o~
heterocyclic rings comprising at least one ethylenic unsaturation >C=C< and
bearing at least the radical R12, or R13, respectively, as substituent, but
possibly bearing 15 other substituents chosen from the radicals Z as
defined above. It is preferred for A1 and AZ to represent phenyl optionally
substituted with one to four substituents Z. 2C yt will be Noted that the
schematic representation cf A1 and AZ given above means t'.:a t A1 and A~
are linked to the same carbon atom (carbon 1) via carbon-carbon single
bonds (bond 1-2, or i-2', respectively), the carbon atom of the ring A1, or
of 25 she ring A2, respectively, engaged in this bond (2, or 2',
respectively) being of sp2 type, i.e. forming a aouble bond with a
neighbouring carbon atom, located in an a position (carbon 3, or 3',
respectively). The substituent Rlz is located ~n any position 3v cn the
ring A,_, and similarly R13 ~ s linked to the ring ._ via any of the ring
members of A2. However, _t is ' preferred for R_z and R13 to substitute,
respectively, the sp- carbons in the a positicn, i.e. the carbcns of Hype
(3 and 3') as represented in tze above scheme. SUBSTITUTE SHEET (RULE 26)



W O 00/04011 _ g _ 10 JAN 2003 PCTlEP99104831 According to the invention,
preferred mear.~ngs of the group (a) are: and O 5 The term "acyl" means a
(C1-C,) alkylcarbonyl radical and the term "acylthio" means a
(C1C~)alkylthiocarbonyl rad'cal of formula S alkyl. t According to the
invention, the term 10 "alkenylene" radical moreover means a divalen~
hydrocarbon-based radical bearing one or more ethylenic double bonds, such
as, for example, -CH=CH- or -C H 15 or Hz \ \ The "carbamoyl" radical
denotes the monovalent radical of- formula -CO-NH2. The " (C1-C,)
aikylcarbamoyl" 20 radical denotes a carbamoyl radical substituted with a
C1-C, alkyl group on the nitrogen atom, and the "di (C1C,)alkylcarbamoyl"
radical denotes a carbamoyl radical substituted on the nitrogen atom with
:.wo C1-C; alkyl groups. 2~ The " (C1-C,) alkylamino" radical denotes a::~
amino group substituted on the nitrogen atom with ~. (C,C;) alkyl radical
and the "di (C1-C~) alkylamino" radical denotes an amino group substituted
on the ^~itroge.^. atom with two (Ci-C,)alkyl radicals. 30 ~.S 9,056,S40
describes compounds such as 4~ner.yl -1, 3-benzod~oxane bearing a
carpoxyi~c f~~ncz~ o:~:   WO 00104011 ;n position 2 of the benzodioxane
ring, whic:: have anticcnvu~_sive or antiarrhythmic activity. More
recently, (4H]-1,3-benzod~.ox_ne-2carboxylic acids and esters endowed with
hypolipaemiant activity have been described in cur. J. Med. ~~hem. Ther. ,
1983, e~'7 . However, the benzodioxane structure of these compounds differs
entirely from the structure c' the compounds of the invention. Tetrahedron
Asyrrsnetry, vol. 3, No. 8, 10751086, .992 describes the asymmetric
synthesis of chiral keta~s and in particular the synthesis of certain
compounds of formula: _ 1 ~ _ 5 10 15 20 25 10 JAN 2003 PCTIEP99/04831
CsEiS~Ro HSC6 ~Ro H3C~Ro . and 



' CHI Cil3 CH3 H3C in which R represents -COOCH3 or -CHZOH. However, that
document makes no reference at all to the pharmacological value of these
compouncs. In addition, J. Med. Chem., 1969, 51 describes antiinflammatory
compounds of 2-aryl-2-a-piperidyl-1,3dioxane type. Among these compounds,
hose corresponding to one of the following formulae are relatively close to
the compounds of the invention: R, R. and y r`2 in which R' represents a
hydrogen atom, a chlorine atom or a methoxy group; R1 and R~ represen~
either a hydrogen atom, an alkyl group or an aryl group; and R3 :.s a
methyl or m.ethoxy group. SUBSTITUTE SHEET (RULE 26)      10 JAN 2003 WO
00/04011 PCT/EP99104831 - 11  However, the anti-inflammatory activity of
These compounds is in no way comparable with the nvpol~pidaem;~c and
hypoglycaemic activ~.ty of the compounas of the invention. 5 Among the
compounds of the invention, certain are preferred. A first group of
preferred compounds consists of the compounds of formula I as defined above
for which X and Y represent an oxygen atom. 10 A second group of preferred
compounds consists of the compounds of formula I in which R4, R5, Ro and R,
represent a hydrogen atom. A third group of preferred compounds consists of
the compounds of formula I in which: 15 R represents a hydrogen atom; a
(C1-C;)alkyi group; a phthalamido (C1-C,) alkyl group; (C3C1z)cycloalkyl; a
heterocycle as defined above for formula I; a (C6-Clo) aryl group; or a
(C6-Clo) aryl (C1C,)alkyl group; it being understood that the aryl 20
groups present in R and the said heterocycle are optionally substituted
with one or more substituents chosen from a (C1-C7)alkylene chain; a
halogen atom; a phenyl group; (C1-C~)alkyl optionally substituted with one
or mcre halogen atoms; (C1-C~)alkoxy; or a grcup -A 25 ~~OORf ~n which A
and Rf are as defined above for . formula I; R, represents a hydrogen atom;
a (C1-C,)alkyl group; -ICHz)~-C00Rc in which t and Rc are as defined above
for formula I; 30 R~ and R3 independently represent a hydrogen atom; a
group (Co-Clo) aryl or (C6-Cio) aryl (C1-C-,) alkyl; the aryl groups
present in Rz and R3 optionally being substituted with one or more radicals
chosen from a halogen atom; a (C1-C,)alkyl group optionally substituted
with one or 35 ;yore halogen atoms; (C1-C,) alkoxy; N- (C1-C;)
alkylcarbamoyi; (C1-C,) alkylamino; nitro; cyano; and -A-COORf =:~ which A
and Rf are as defined above fog formula I; or a'~.ternatively R_ and R;
togetner forr;, the group (a) as defined abovs for formula = in which A,
WO 00I04011 - 12  



5 10 I5 20 25 30 10 JAN 2003 PCT/EP99I04831 and A~ represent a phenyl
group; and Rlz and R,~ t~uether ~or:n a chain - (CHZ) m-E- (CHZ) ~- in
which m, n ana _ are as defined above for formula I, or a chap n
-CHR1,=~HR15in which R14 and R15 are as defined above for formula I; or
alternatively R2 and R3 together Form a chain - (C:-i2) rl- in which rl is
an integer equal to 2, .:, 4 or 5. A fourth group of preferred compounds
consists of the compounds of formula I in which R represents a hydrogen
atom; a (C1-C-;)alkyl group; (C3-C12) cycloalkyl; - (CH2) P-COORb in which
p and Rb are as defined above for formula I; --(C6-Clo) aryl or a
heterocycle as defined above for formula T; __ being understood that the
said aryl group and the said heterocycle are optionally substituted with
one e= more substituents chosen from a halogen atom; a (C1-C;)alkyl group;
(C1-C~) alkoxy; or -A-COORf in which A and Rf are as defined above for
formula I; R1 represents a (C1-C?) alkyl or - (CH2) t-COORS group in which
t and R~ are as defined above for formula I; a group -CONR1oR11 in which
Rlo and R11 are as defined above for formula I; RZ and R3 together form the
group (a) as defined above for formula I in which A1 and AZ represent
ahenyl; and R12 and R,_3 together form a chain - (CHz) m-E- (CHI; ~- in
which m and n represent 0 and E represents a bona. Among these compounds,
those for which R represents a hydrogen atom; (C1-C4)~lkyl; - (CHZ) p-COORb
in which p represents 1, 2 or 3 and Rb represents a hydrogen atom or
(C1-C4)alkyl; phenyl optionally substituted with a radical chosen from
halogen, (C1-C4) alkyl, (C1-CQ) alkoxy or -A-COOR.` in which A represents
(C1-Cq) alkylene or a bond a::d Rf represents H or (C1-Cq) alkyl; furyl;
thieny'_; or 35 pyrrolyl; R1 represents a alternatively - (CHZ) t-COORS in
., 3 or ~ and a represents v,q~ a~kVl ; (C1-Cq) alkyl group; or whit:: t
represents ~, 1, a hydrogen atom .._ (C1 SUBSTITUTE SNEET (RULE 26)   10
JAN 2003 WO 00/040I1 PCT/EP99/04831 _ 13 _ _ _ R~ and R; together form, the
group ( a ) as def i ned above for formula I, A1 and AZ representing phenyl
and R_~ and R,3 together forming a bond or a (C:-C4i aikylene main 5 are
partic~,:larly preferred. A fifth group of preferred compounds consists of
the compounds of formula I in which R represents (C6-Clo) aryl optionally
substituted with a halogen atom; 10 R, represents -COORS in which R~ is as
defined above for formula I; Rz and R3 together form the group (a) as
defined above for formula I in which A1 and AZ represent phenyl; and R, Z
and R13 toge they form a chain - ( CHz ) m-~- ; CHZ ) ~,- i.^. 15 which m
and n represent 0 and E represents a bond, 0 or S. A sixth group of
preferred compounds consists of the compounds of formula I in which R
represents (C6-Clo)aryl optionally substituted 20 with a halogen atom; 



R1 represents -COORS in which R~ is as defined above for formula T_; RZ and
R3 together ~orm the group (a) as defined above for formula I in which A,
and A~ represent chenyl; 25 and R1~ and R13 together form a chain
-CHR14=CHR1~- in which R14 and R15 are as defined above for formula I. A
seventh group of preferred compounds consists of the compounds of formula I
for which at least cne of the radicals R or R1 bears a carboxylic group 30
optionally in esterified form or .n the form of amide. Among these
compounds, the preferred ones are those for which R represents - (CHZ)
p-C00Rb ~ lacuna] and Rb are as defined above for formula I; or
alternatively F represents (Co-C:o) aryl or (C6-C_,~) aryl (C,-C,) alkyl i
n 35 ~.anich the aryl group present in R is subst~_tuted w~.th a radical
-A-COORS .n which A and Rf are as defined above for formula I; or
alternatively R, represents -;CHI) ~-COOR~ ;r. which t and R~ are as
defined above for rormuia T; or alternative? y R, =e^resents (C~-~.:~) aryl
WO 00/0401 Z _ la _ 10 JAN 2003 PCTIEP99104831 substituted m t~~ -G-COORg
in which G and Rg are as aefrned above for formula I; or alternatively R1
~~presen~s -CONR,_oRl~ in which Rio and R,_1 are as dei~ ned above for
formula I. 5 Among this seventh group of preferred compounds, those
satisfying at least one cf the following conditions are more particularly
preferred: - X and Y represent an oxygen atom, - RQ to R-, represent a
hydrogen atcm; 10 - only one of the groups R or R1 bears a carboxylic group
which is optionally esterified or in the form of amide, the other being as
defined fo= the Third group of preferred compounds above; and RZ and R3
neing as defined fcr the third group cf preferred 15 compounds; - only one
of the groups R or R1 bears a carboxylic group which is optiona'~ly
esterified or in the form of amide, the other being as defined for the
fourth group of preferred compounds above; and RZ and R3 20 being as
defined for the fourth group of preferred compounds: When R bears a
carboxylic group optionally in ester form, it preferably represents phenyl
substit~.aed with -COOH; with -A-COORf in which A represents (C~ 25 ~;)
alkenylene and Rf represents H or (Ci-Cq) alkyl; or with (C1-C4)
alkoxycarbonyl. When Ri bears a carboxylic group optionally in Lne form of
ester or amide, it preferably represents - (CHZ) t-COORS in which t is 0,
1, 2, 3 or 4 and R~ is H 30 or (C1-Cq) alkyl; or alternatively -CONR1oR11
in which Rio and R11 are as defined above for formula I, but in which Rio
and R;1 do not together form a chain - (CHZ) r-. Examples ef compounds of
the invention are the ollow~na: 35 :~.~thyl
2-methyl-5,5-diphenyl[1,3]dioxane-2-carboxylate
2-methyl-5,5-diphenyl[1,3]dioxane-2-carboxylic acid ethyl 2-
(4-chlorophenyl) -5, 5-diphenyl [1, 3] di oxa.^.e-2_arboxviate SUBSTITUTE
SHEET (RULE 26)   10 JAN 2003 WO 00I04011 PCTIEP99/04831 _ 15
2-(4-chlorophenyl)-5,5-diphenyl[1,3]dioxane-2 carboxylic acid sthyl
2-(4-methoxyphenyl)-5,5-diphenyl[1,3]dio:~ane-2carboxylate 



5 ~-(4-methoxyphenyl)-5,5-diphenyl[1,3]dioxane-2carboxylic acid ethyl
2-(4-methylphenyl)-5,5-diphenyl[1,3]dioxane-2carboxylate
2-(4-methylphenyl)-5,5-diphenyl[1,3]dioxane-210 carboxylic acid ethyl
5,5-diphenyl-2-thiophen-2-yl[1,3]dioxane-2carboxylate
5,5-diphenyl-2-thiophen-2-yl[1,3]dioxane-3-carboxylic acid 15 ethyl
5,5-diphenyl[1,3]dioxane -2-carboxylate
5,5-diphenyl[1,3]dioxane-2-carboxylic acid ethyl
2,5,5-triphenyl[1,3]dioxane-2-carboxylate
2,5,5-triphenyl[1,3]dioxane-2-carboxylic acid ethyl
2-(4-fluorophenyl)-5,5-diphenyl[1,3]dioxane-220 carboxylate
2-(4-fluorophenyl)-5,5-diphenyl[1,3]dioxane-2carboxylic acid ethyl
5,5-diphenyl-2-(5,5,8,8-tetramethyl-5,6,7,8tetrahydro-2-naphthyl)-[1,3]diox
ane-2-carboxylate 25 ethyl
2-furan-2-y1-5,5-diphenyl[1,3]dioxane-2carboxylate ethyl
2-(3-chlorophenyl)-5,5-Biphenyl[:i,3]dioxane-2carboxylate
2-(3-chlorophenyl)-5,5-Biphenyl[1,3]dioxane-2 30 carboxylic acid ethyl
2-isopropyl-5,5-Biphenyl[1,3]dioxane-2carboxylate ethyl
2-phenethyl-5,5-Biphenyl[1,3]dioxane-2carboxylate 35
2-phenethyl-5,5-Biphenyl[1,3]dioxane-2-carboxylic acid ethyl
2-biphenyl-4-yl-5,5-Biphenyl[1,3]dioxane-2carboxylate ethyl
2-(3,9-dichlorophenyl)-5,~-diphenvi[1,3]d:.oxane _-carboxviate   10 JAN
2003 WO 00I04011 PCTlEP99/04831 - 16
?-(3,9-dichicrophenyl)-5,5-dipher.v'_[1,3]dicxane carboxylic [lacuna]
?-biphenyl-4-yl-5,5-Biphenyl[i,3]dioxane-2-carbexvlic acid 5 ethyl
2-(2-(4-chlorophenyl)-5,5-Biphenyl(1,3]dioxan-2 yl]acetate
2-[2-(4-chlorophenyl)-5,5-Biphenyl[1,3]dioxan-2yl]acetic acid ethyl
2-cyclohexyl-5,5-Biphenyl[1,3]dioxane-210 carboxylate ethyl
2-(5,5-Biphenyl[1,3]dioxan-2-yl)benzoate
2-(5,5-Biphenyl[1,3]dioxan-2-yl)benzoic acid
5,5-Biphenyl-2-(5,5,8,8-tetramethyl-5,6,r,8-tetrahydro2-naphthyl)-(1,3]diox
ane-2-carboxylic acid 15 ~-furan-2-yl-5,5-Biphenyl[1,31dioxane-2-carboxylic
acid 2-(1-naphthyl)-5,5-Biphenyl[1,3]dioxane-2-carboxylic acid
2-(1-naphthyl)-5,5-Biphenyl[1,3]dioxane-2-carboxylic acid 20
2-isopropyl-5,5-Biphenyl[1,3]droxane-2-carboxylic acid
(2-(4-chlorophenyl)-5,5-Biphenyl[1,3]dioxan-2yl]methanol
2-cyclohexyl-5,5-Biphenyl[1,3]dioxane-2-carboxylic acid
(2-(4-chlorophenyl)-5,5-Biphenyl(1,3]dioxan-2-yl] 125 oiperidyl ketone
2-[(2-methyl-5,5-Biphenyl(1,3]dioxan-2yl)methyl]isoindole-1,3-dione ethyl
5-(9-(5,5-Biphenyl[1,3]dicxan-2-yl)phenyi]-3methylpenta-2,9-dienoate 



30 .,-[4-(5,5-Biphenyl(1,3]dioxan-2-yi)phenyl]-3methylpenta-2,4-dienoic
acrd -(ethoxycarbonylmethylaminocarbonyl)-2-(9
chlorophenyl)-5,5-Biphenyl[1,3]dioxane
2-carboxymethylaminocarbonyl-2-(4-chloropPenyl)-5,535 ~iphenyl(1,3]dioxane
ethyl 5,5-Biphenyl-2-(4-trifluorcmethylphenyl)'i,3]dioxane-2-carboxylate _-
[ 4- ( 5, 5-di phenyl [ 1, 3 ] dioxan-2-~~i ) phenoxy] -2:.^.ethylpropioni
c acid SUBSTITUTE SHEET (RULE 26~   10 JAN 2003 WO 00/04011 PCT/EP99/04831
- 17  _-(4-try.fluoromethylphenyl)-5,5-diphenyi[i,3]dioxan-2 ylcarboxylic
acid athyl 2,5,5-tris(4-chlorophenyl)-(1,3]dioxane-2 ~arboxylate 5
=,5,5-Iris(9-chlorophenyl)-[1,3]dioxane-2-carboxylic acid ethyl
2-(4-chlorophenyl)-5,5-bis(4-fluorophenyl)~I,3]dioxane-2-carboxylate
2-(4-chlcrophenyl)-5,5-bis(4-fluorophenyl)10 ;'_,3]dioxane-2-carboxylic
acid ethyl
2-(4-chlorophenyl)-5,5-bis(3-trifluoromethylpnenyl)-(1,3]dioxane-2-carboxyl
ate -(4-chlorophenyl)-5,5-bis(3-trifluoromethylphenyl)
~1,3]dioxane-2-carboxylic acid 15 ethyl
2-(4-chiorophenyl)spiro[[1,3]dioxane-5,5'-5'Hdibenzo[a,d]cycloheptene]-2-ca
rboxylate
2-(4-chlorophenyl)spiro[[1,3]dioxane-5,5'-5'Hdibenzo[a,d]cycloheptene]-2-ca
rboxylic acid 2-(4-chlorophenyl)spiro[[1,3]dioxane-5,9'-xanthene]-2 20
carboxylic acid
2-(4-chlorophenyl)spiro[1,3-dioxane-5,9'-xanthene]-2carboxylic acid ethyl
2-(4-chlorophenyl)-5-(9H-fluoren-9-yl):1,3]dioxane-2-carboxylate 25 ethyl
2'-(4-chlorophenyl)spiro[cyclobutane-1,5'::., 3] d~oxa-ne] -2' -carboxylate
'-(4-chlorophenyl)spiro[cyclobutane-1,5':1,3]dioxane]-2'-carboxylic acid
5-dibenzyl-2-(4-chlorophenyl)-[1,3]dioxane-2 30 ~arboxyl~c acid .;~2L~'lyl
2-methylspiro [ [1, 3] dioxane-5, 9' -fluorene] -2carboxylate
_-methylspiro[[1,3]dioxane-5,9'-fluorene]-2-carboxylic ~cid 35 _=hyl
2-(2-methylspiro[[1,3]dioxane-5,9'-fluorenl-2!)acetate ..- (2-methylspiro [
[1, 3] dioxane-5, 9' -fl uoren]-2-yl) acet~.c _t~d   10 J A N 2003 WO
00/04011 



- is  PCT/EP99/04831 methyl 2-(2-methoxycarbonyiethylspiro[[1,3]dioxane5,
9' -fluoren] -2-yl) acetate
2-(2-carboxyethylspiro[[1,3]dioxane-5,9'-Tluoren]-2y1)acetic acid 5 methyl
4-(2-methylspiro[f1,3]dicxane-5,9'-fluoren]-2yl)benzoate butyl
spiro[[1,3]dioxane-5,9'-fiucrene]-2-carboxylate
spiro[[1,3]dioxane-5,9'-fluorene]-2-carboxylic acid methyl
2-phenylspiro[[1,3]dioxane-5,9'-fluorene]-210 carboxylate
2-phenylspiro[[1,3]dioxane-5,9'-fluorene]-2-carboxylic acid ethyl
2-[4-methylphenyi]spiro[[1,3]dioxane-5,9'fluorene]-2-carboxylate 15 ethyl
2-[9-methoxyphenyl]spiro[[1,3]dioxane-5,9'fluorene]-2-carboxylate
2-[9-methoxyphenyl]spiro[['_,3]dioxane-5,9'-fluorene]-2carboxylic acid -
ethyl 2-[4-chlorophenyl]spiro[[1,3]dioxane-5,9'20 fluorene]-2-carboxylate
2-[9-chlorophenyl]spiro[[1,3]dioxane-5,9'-fluorene]-2carboxylic acid ethyl
2-[2-thienyl]spiro[[1,3]dioxane-5,9'-fluorene]-2carboxylate 25
2-[2-thienyl]spiro[[1,3]dioxane-5,9'-fluorene]-2carboxylic acid
2-(9-chlorophenyl)-5,5-Biphenyl[1,3]oxazinane Among these compounds, the
following are particularly preferred: 30 ethyl
2-(4-chlorophenyl]-5,5-Biphenyl[1,3]dioxane-2carboxylate
2-(4-chlorophenyl)-5,5-Biphenyl[1,3]dioxane-2carboxylic acid ethyl
2,5,5-tris(4-chlorophenyl)-[1,3]dioxane-235 carboxylate
2,5,5-tris(4-chlorophenyl)-[1,3]dioxane-2-carboxylic acid _ e~hyl
2-(4-chloropnenyl)spi~c[[1,3]dioxane-5,9'~luorene]-2-carboxylate SUBSTITUTE
SHEET (RULE 26)   10 JAN 2003 WO 00/04011 PCT/EP99/04831 - 19
-(4-chlcrophenyl)spiro([1,3]dioxane-5,9'-fluorene;-2carboxylic acid. The
compounds of the invention and those defined in points (i) and (ii) above
can be prepared 5 :sing any of the following processes. In general, the
compounds of formula I can be prepared by reaction of a compound of
formula: XH Rs in which X, Y and R~ to R-, are as defined above for 10
sormula T_, it being understood that X or Y car also represent a nitrogen
atom substituted with a function which is a precursor of the radical Ra,
with a ketone of formula III: 



RCO-R1 15 in which R and R1 are as defined above for formula I. When, in
formula I, X and Y are an oxygen atom, the processes A, B, C or D can be
used. Process A: 20 A diol of formula II H H R4 Rs I r _ R~R3 `R~ i^ which
Rz to R~ are as defined for formula =, is reacted w'_th a carbonyl
derivative of formula III: RCO-R1 25 ~n which R and R, are as defined above
for formula I, to give a compound of formula I in which X and Y represent
an cxygen atom. The reaction used is a cyclizat~on reaction. '"his reaction
is carried out under the standard 30 conditions, either in the presence of
a specific catalyst as described in: S. Fukusawa et al., Synlett, 1995,
1077. C.C.G. Fais, J. Chem. Research, i996, 426.   10 JAN 2003 WO 00/04011
PCTlEP99J04831 - 20  3.P. Bandgar, Synth. Commun., 1997, 27(4), 627. .C.
Ishihara, Synlett, 1987, 839. .,.B. Lee, Synthesis, 1991, 368 or in the
absence of a catalyst, as described ~~n 5 _.A.J. Meskens, Synthesis, 1981,
501. !-:. Suemune et al., Chem. Pharm. Bull., 199C, 38(11), 3155. The
reaction is typically carried out rn an aprotic solvent which forms an
azeotrope with water, 10 such as toluene, at a temperature of from 50 to
150C, better still from 90 to 120C, in the presence ef an excess of
compound III. The molGr ratio of-compound III - ~.o the diol II will
preferably be between. 1.1 and 2, for example between ~..3 and 1.7. 15 In
order to increase the yields, it is recommended ~o react the diol with the
carbonyl compound yn the presence of an acid catalyst such as
para-toluenesulphonic acid, while removing the water from the reaction
medium. 20 By way of example, the diol II may be reacted with the carbonyl
derivative III in the presence of 0.2 equivalent of para-toluenesulphonic
acid at the reflex point of toluene in Dean-Stark apparatus for 6 to 3
hours. 25 As a variant, the react'_on can be carried out ;n a halogenated
aliphatic hydrocarbon at a temperature cf between 15 and 30C in the
presence of a Lewis acid. .n this case, it is preferable for the molar
ratio of she dicl II to the carbonyl derivative III to range 30 Between 1.5
and 3, better still between 1.8 and 2.2. By way of example, the diol Ii may
be reacted with two equivalents of the derivative III in methylene chloride
in the presence of one equivalent of BF3etherate at room temperature for 12
to 48 hours. 35 ?rocess B: The compounds of formula I in which X and Y
=epresent an oxygen atom can be prebared by react_ng an alkali metal er
alkaline-earth metal salt of a dioi of ormula T_T SUBSTITUTE SHEET (RULE
26)   WO 00/04011 



- 21 H H II R~ R3 ' _ in which R~ to R~ are as defined for I above, with a
dihalo compound of formula IV RC ~R ~ . Iv X~ ~X 5 in which R and R1 are as
defined for I above and X represents a halogen atom. The metal salt of the
diol Ii used as reagent is a salt in which the two hydroxyl functions are
salified) either with the same metal cation MZ' of an 10 alkaline-earth
metal, or with two cations M' of an alkali metal. It is preferred to carry
out this reaction starting with an alkali metal salt and in particular the
sodium salt. According to a preferred embodiment of the 15 invention, the
metal salt is ~ormed in situ in the reaction medium by the action of a
metal hydride (and for example a sodium hydride) on the diol of formula II.
The reaction of the salt of the diol II with 20 compound IV is preferably
carried out in a polar aprotic solvent, such as an ether, at a temperature
of between 15 and 30C) preferably in a slight excess of the metal salt of
the diol II. In order to increase the yields, the process 25 will be
performed, for example, in the presence of a crown ether as taught in Eur.
~. Med. Chem. Chim. Ther. 1983, 67. By way of example) 1.1 to 1.5
equivalents of the diol IT_ are reacted with compound IV in which X 30
represents chlorine, in anhydrous dioxane as solvent, in the presence of
sodium hydride and 18-crown-6 at room temperature (20C).   W O 00I04011 -
22  Process C: The compounds of fornula I in represent an oxygen atom can
also transacetalization reaction, and more 5 reacting ~he diol of formula
II H H R` R T I 10 JAN 2003 PCT/EP99/04831 wzich X and Y be obtained by
specifically by in which RZ to R, are as defined above for formula I, with
a ketal of formula V R ~C ~R, . . q 10 in which R and R1 are as defined
above for formula I ar_d R16 and R1; independently represent (C1-C~) alkyl
or together form an alkylene chain of -(CH2)r.- type in which r' is an
integer equal to 4, 5 or 6. This reaction is preferab'_y carried out in an
15 aprotic solvent which forms an azeotrope with water, such as toluene, at
a temperature of between 80 and 150C, for example at a temperature of
between 90 and 120C. In order to increase the yields, it is desirable to
perform the process in the presence of an excess of 20 the diol of formula
II (1.5 to 3 equivalents) preferably 1.8 to 2.2 eauivalents) and of an acid
catalyst, such as para-toluenesulphonic acid. Inspiration may be taken f=om
J. Am. Chem. Soc. 1958, 80, 6613. 25 By way of example, two ec_ruivalents
of the diol II are reacted with one equivalent of compound V in the
presence of 0.2 equivalent of para-toluenesulphonic acid in toluene
maintained at reflux in Dean-Stark apparatus for 1 to 4 hours. 30 Process
D: The comDOUnds of formula I ir_ which X and Y represent an oxyge:~ atom
can be sv:~thesized =nom the  



10 JAN 2003 WO 00/04011 PCT/EP99/04831 - 23  diols of formula II by forming
the intermediate silyl derivatives according to reaction scheme 3 below: T1
HO pH~ TZ ~i0 pS` T2 R ~ T ~ Ts RS ~ ~R7 R2 R3 . R4 ~ ~~~ R7 Rs R2 R3 II ~I
R R~ O III R` 'R~ ~0 Re ~R R5 ~ 7 R2 R3 Scheme 3 S In this scheme, R and R1
to R~ are as defined for formula I and T1 to T3 independently represent
(C1C4 ) alkyl . According to this process, the disilyl derivative XI is
prepared in a conventional manner. To 10 do this, a person skilled in the
art will refer, for example, to Tetrahedron 1994, 50, 42, 12143 and Chem.
Lett. 1994, 263. The disilyl derivative XI is preferably formed in situ in
the presence of the ketone III with which it reacts as it is formed. These
two 15 reactions are, in this case, preferably carried out i.^_ a polar
aprotic solvent such as a halogenated aliphatic hydrocarbon. The molar
ratio of the ketone IT_I to the diol II is preferably between 1.1 and 2,
better still between 1.3 and 1.7. The silylation is carried out) for 20
example, by the action oz an alkoxytrialkylsilane derivative (in which the
alkyl parts are C1-C6). Preferably, a large excess of
alkoxytrial'.~cylsiiane is reacted - with the diol II in the presence of
trifluoromethanesuiphona~e as catalyst. The molar ratio   10 JAN 2003 WO
00/04011 PCT/EP99/04831 - 24  oz the alkoxytrialkylsilane to tre diol is,
for example, between 2 and 6, better still between 3 and S. The temperature
cf the reaction medium is usually maintained between -40 and -10C. 5 By way
o~ example, 1 equivalent o~ the ketone of [sic] III can be reacted with 1.3
equivalents of the diol II in anhydrous methylene chloride in the presence
of 4 equivalents of isopropoxytrimethylsilane at temperatures of about -20C
and in the presence of C.01 10 equivalent of trimethylsilyl
trifluoromethanesulphonate. The reaction time is typically about 3 hours.
The compounds of formulae III, IV and V are commercially available or
easily prepared from active 15 compounds by carrying out standard methods
cf organic chemistry. For the synthesis of the acetals of formula V, a
person skill ed in the art may also refer to Synthesis 1983, 203. 20
Certain diols of formula II are described in the literature. The diols of
fo~nula II can be obtained by carrying out any of the processes a), b) or
c) below.  



WO 00/04011 Rt - 25  Process a): The reaction scheme is represented below
10 JAN 2003 PCTIEP99/04831 4~C step 1 -. R~z R~s VIII A~ A2 R~s step. 3 f
II vz Scheme 4 5 In this scheme) A1( A2) RlZ and R13 are as defined for
formula I and Alk represents (C1-Ca)alkyl. To synthesize the epoxide VII
from the ketone VIII, a person skilled in the art may be inspired by the
research described in: 10 J. Am. Chem. Soc. 1958, 80, 6389 or J. Am. Chem.
Soc. 1931, 53, 205. The ketone of formula VIII may, for exa_~nple, be
reacted with a compound of formula IX G ~P -C H=--C --O-A Ik IX 15 in which
Grp represents a leaving group (such as a chlorine atom) and Alk represents
(C1-C5)alkyl in the presence of a base such as an alkali metal :~ydride or
an alkali metal alkoxide. The reaction. is preferably carried ouc in a
polar aprotic solvent, such as an  VII step 2    WO 00/04011 - 26  5 10 15
20 



25 30 available or readily prepared from commercial compounds. 1 0 JAN 2003
PCT/EP99/04831 ether, at a temperature not exceeding 4~C. Si:.ce the
reaction is exothermic in certain cases, the reaction medium should be
cooled during the reaction. An excess of the compound IX relative to the
compound VIII will advantageously be used. A molar ratio of compound IX to
compound VIII of between 1.2 and 2 is appropriate. By way of example,
compound VIII will be reacted with 1.5 equivalents of ethyl chloroacetate
in the presence of sodium hydride or sodium ethoxide in tetrahydrofuran,
the reaction medium being mair_tained at a temperature below 45C. The
aldehyde of formula Vi is obtained from the epoxide VII in a conventional
manner. Reference may be made, for example, to J. Med. Chem. 1968, 11, 38G.
In general, the epoxide of formula VII is treated, in step 2, with a base
such as potassium hydroxide at a temperature of between 15 and 120C. For
example, when Alk represents ethyl, the epoxide VII is refluxed in the
presence of KOH for 8 hours. In order to convert the aldehyde obtained of
formula VI into the diol of formula II, the process will be performed as
indicated in J. Med. 1969, 12) 462 and J. Am. Chem. Soc. 1949, 2031. By way
of example) the diol II is obtained by treating the aldehyde VI with
formaldehyde in aqueous solution (from 1.2 to 2 equivalents of
formaldehyde) in the presence of a base such as potassium carbonate (from 1
to 2 equivalents). The reaction temperature is advantageously betweer_ 15
and 130C, preferably between 80 and 120C. The ketones of formula VIII are
commercially   10 JAN 2003 WO 00/04011 PCT/EP99/04831 27 _ _ Process b):
Another way of performing the process is illustrated in scheme 5 below. r
step. 1 A1 ~ A2 ---.--~ A1 A2 R12 Rts Rt2 VIII X step 2 off H 0 A' II ~ A'
~ IIAz R12 R13 R1z R~s II VI 5 Scheme 5 Starting with the ketone VIII, the
aldehyde VI is prepared by forming the intermediate epoxide X by 10
carrying out a process similar to the one '_llus~rated in J. Org. Chem.
1972, 35, 25, 4075. In order to convert the aldehyde VI into the diol of
formula II, the process is performed as described above for process a).
Typically, the aldehyde VI is reacted in 15 ethanol with, for example, 0.2
mol of aqueous 37~ formaldehyde solution in the presence of a base which
can be potassium carbonate (0.05 mol) at reflux for 20 hours. An amount of
water representing about ~/5 of that of ethanol will advantageously be
added to the 20 medium.   W O 00I04011 - 28  1 0 JAN 2003 PCT/EP99104831 



Process c): According to a third variar_t, the diol of formula II can be
obtained according to reaction scheme 6 below, in which Alk represents
(C1-Cb)alkyl and A1, 5 Az, R12 and R13 are as defined above for formula I:
alk--0 ~ a(k-0 1 ) metallation OH 2) HCHO Az step 1 R'12 R13 R12 R13 X I
step 2 reduction Hn OH A1 ~ ~~ A2 R13 ZI Scheme 6 The ester X~ can be
metallated by the action o~ 10 butyllithium in tetrahydrofuran at a
temperature of between -70 and -30C. The reaction mixture is then treated
with gaseous formaldehyde at a temperature of from 0 to 25C, which gives
the a-hydroxymethyl derivative. This compound is reduced by the action of a
15 suitable reducing agent, in a conventional manner. Lithium aluminium
hydride may be mentioned as a reducing agent. In this case, the reduction
is complete after two hours, the reaction medium being maintained at a
temperature below 10C. 20 Certain compounds of formula II are novel.
According to one of its aspects, the invention relates to the diols of
formula II chosen ~rom: - 2,2-bis(4-fluorophenyl)propane-1,3-diol;   WO
00/04011 - 29  10 JAN 2003 PCTIEP99/04831 -
2,2-bis(3-trifluoromethylphenyl)propane-1,3 diol; -
5-hydroxymethyl-SH-dibenzo[a,d]cyclohepten-5ylmethanol; and 5 -
(9-hydroxymethyl-9H-xanthen-9-yl)methanol which are novel. The esters of
formula XI are commercial products or are readily prepared from commercial
products. 10 Process E below allows the formatior_ of the compounds of
forrula I in which X represer_ts 0 and Y represents S. Process E '
According to this process, a compound of 15 formula XTI_ H SH R6 X I I 'R~
R R R in which Rz to R~ are as defined above for formula I, is reacted with
the ketone of formula III 



RCO-R1 III 20 This reaction may be carried out by analogy with the
processes described in the following publications, which also illustrate
the preparation of the compounds of formula XII: . E.L. Eliel et ai., J.
Am. Chem. Soc., 1962, 84, 25 2377 1747 A.J. Liepa et al., Aust. J. Chem.,
1986, 39) R. Caputo et al., Synthesis, 1987, 386 B. Burczyk et al.)
Synthesis, 1982) 831 30 F.E. Ziegler et al., Tetrahedron Lett., 1978, 31)
2767 A technique based on the one described ir_ Caputo et al., Synthesis)
1987, 386 consists in reacting the ketone III with the compound XII in the
35 gresence_of polystyryldiph,enyiiodophosphonium iodide in a polar aprotic
solvent such as acetonitr'_le, at a   W O 00I04011 temperature temperature
at 20C, th 2 hours. 10 JAN 2003 PCTIEP99104831 - 30  of between 10 and 40C,
pre=erably at room (about 20C). Using anhydrous acetor_itrile a reaction.
is complete within 30 minutes to 5 For the synthesis of the compounds of
fo=-.nula I in which X and Y are a group -NRa-, process F below may be
used. n ... " ,.. ... .. .. n According to this process, the diamine XIII
R~s\ R~9 ~H NH Rs XIII ~R r 10 in which R2 to R~ are as defined for formula
_ and Rla and R19 independently have one of the meanings given for Ra in
formula I or represent a precursor radical 15 leading to any of these
meanings, is reacted with the ketone of formula III: RCO-R1 III The
operating conditions for carrying out this reaction will be readily
determined by a person skilled 20 in the art) who may perform the process,
for example, as taught in: P.M. Hardy et al., J. Chem. Soc., Perkir_ Trans.
' 1, 1977, 1954 T. Araki et al., Macromolecules, 1995, 21(7), 25 1988
Carpentier et al., Tetrahedron, 1985, 41(18), 3803 R. Gosmini A. Alexaki;
30 M. Gray et T. Okawara Commun. , 1990, 20, 



Typically, carried out in an et al., Synlett, 1991, 111 et al., Synlett,
I991) 62S al., Synlett, 1991, 729 et al., J. Chem. Soc., Chem. 1385 the
reaction of XIT_I with III is aprotic solvent such as an aromatic   WO
00l04011 - 31  ~ o ~aN 2003 PCT/EP99/04831 hydrocarbon at a temperature of
from 80 to 150C, preferably from 90 to 120C. The molar ratio of III to XIII
may be between 1 _ and 5, better still between 1 and 3. In order to 5
increase the reaction kinetics and the yield, this reaction can
advantageously be carried out in the presence of an acid catalyst, such as
paratoluenesulphonic acid. By way of example, one equivalent of XT_IT_ is
10 reacted with 1 to 3 equivalents of the ketone III iz refluxing toluene
in the presence of from 0.2 to 2.2 equivalents of para-toluenesulphonic
acid in Dean-Stark apparatus for 6 to 24 hours. when R18 or R19 represents
a radical which is a 15 precursor of Ra, the reaction of X=II with III will
be followed by`a step of convertir_g the resulting compound into the
compound of formula I. The operating conditions for this conversion will be
readily determined by a person skilled in the 20 art using his or her
general knowledge. The compounds of XIII type can be synthesized, for
example, according to the schemes described in H.P. Kaufmann et al., Chem.
Ber., 1959, 2810. For the synthesis of the compounds of formula T_ 25 in
which X represents 0 and Y represents -NRa-, process G below may be carried
out. Process G Compound XIV below H NRZ~ R; RB xzv R~ R ~Rs 30 in which R~
to R7 are as defined for I and Rzo has one of the meanings giver_ for R17
above, is reacted with the ketone of formula III: RCO-R~ in wh ich R and R.
are as defined for formula I. The compounds of formula I in which Ra is
other 35 ~han H can be obtained from the corresponding compo~~r_ds of
formula _ i n which Ra is H by N-al kylation. The N   WO 00I04011 5 10 15
20 25 



- 32  10 JAN 2003 PCTIEP99/04831 alkylation will be carried out in a manner
which is known per se to those skilled i:: the art, for exa.TnDle by the
action of an alkyl iodide or a dialkyl sulphate. The operating conditions
for the reac=ion of compound XIV with the ketone III are those
conventionally used in the technicrue for this type of reaction. They may
be derived from ar_y of the following publications: W. Sch_neider et al.,
Arch. Pharm. Ber. Dtsch. Pharm. Ges., 1966, 299, 997 G. Bernath et al.,
Pharmazie) 1983, 38, 2, 89 E.D. Bergmann et al., J. Chem. Soc., 1963, 3736
E. Biekert et al., Chem. Ber., 1961) 1664 In general, the operating
conditions prescribed in the case of process F may be suitable. By way of
example, the amino alcohol XIV can be reacted with 1 to 3 equivalents of
the ketone III in refluxing toluene in the presence of from 0.2 to 1.2
equivalents of para-toluenesulphonic acid in Dean-Stark apparatus for 4 to
10 hours. The amino alcohols XIV can be prepared, for example, according to
the schemes described in C.A. Grob et al., Helv. Chem. Acta, 1972, 501. The
publications cited above- also illustrate the preparation of the a:~nino
alcohols of formula XIV. The compounds of formula I in which X and Y
represent S may be prepared by carrying out process .. below. Prnces~ H 30
According to this process, formula XV H H R~ R6 xv R~R3 `R~ the dithiol of
in which R~ to R~ ar a as def fined for formula I ) is reacted with the
ketone of formula III: RCO-R1 in which 35 R and R, are as defined above for
I.   10 JAN 2003 WO 00/04011 PCT/EP99/04831 -. - 33  The process will
preferably be perfo reed ir~ a polar aprotic solvent such as ar_ ether at a
temperature of from 15 to 30C, better still from 18 to 25C, ~n the presence
of a slight excess of the ketone III. 5 The molar ratio of compound XV to
compound III is usually between l and 2, preferably between 1.3 ar_d 1.7 .
More generally, reference may be made to I. Shahak et al., J. Chem. Soc.
1966, 1005 10 G.A. 0lah et al., Synthesis, 1981, 282 for the implementation
of this reaction. By way of example, compound XV is reacted with 1.2
equivalents of the ketone III in dioxane at 20C until the reaction is
complete (from 5 minutes to 2 15 hours are generally sufficient). The
dithiols of formula XV are prepared in a manner which is known per se and
exemplified in particular in J. Houk et al., J. Amer. Chem. Soc. 1987,
6825-6836 and E.L. Eliet et al., J. Amer. Chem. Soc., 20 1976, 3583-3590.
The hypolipidaemic and hypoglycaemic activity of the compounds of the
invention result from their capacity to activate the PPARa and PPARy type
receptors. The activation of the PPARa receptors has 



2S beer. illustrated using rat primary hepatocytes in the case of the
compound of Example 4. More specifically, the effects of the compounds of
the invention on the expression of genes involved ir_ lipid metabolism
(Acyl CoA oxidase) or lipid transport 30 (apo A-I, apo C-III) were studied
in the model of rat hepatocytes in primary culture obtained according to a
modification of the initial procedure of Berry and Friend (Berry M, Friend
D. 19o'9. J. Cell. Biol. 43: 506-520) described previously (Berthou L,
Saladin R, 35 YaQoob P, Branellec D) Calder P, Fruchart JC, Denele P,
Auwerx J, Staels B. 1995. Eur. J. Biochem.: 232, 179-187). These genes are
modulated in a coordinated manner by PPAR and thus represent good markers
of the activation of the PPARa mainly expressed   WO 00I04011 - 34  10 JAN
2003 PCT/EP99/04831 in the hepatic tissue (Bra=ssant 0, Foufelle F) Scotto
C) Dauca M, Wahli W; 1995. Endocrinology: 137, 354-366). The hepatocytes
were isolated by "in situ" hepatic infusion of collagenase (Wistar rats
whose 5 weight ranges between 200 and 250 g)) homogenization of the tissue,
filtration through Nyion, centrifugation at low speed and inoculation at a
rate of 10' cells per dish (if the viability estimated by the ^rypan blue
test exceeds 90~). The cells were stimulated from the 10 start of
inoculation (compounds dissolved in DMSO) in L15 culture medium
supplemented with 10~ foetal calf seru.Tn, 0.2~ (mass/volume) of bovine
serum albumin (BSA)) 3 g/1 of glucose and 26 mM bicarbonate, 2 mM glutamine
and antibiotics. After inc.:bation for 24 15 hours at 37C in a humid
atmosphere of 5 o C02/95 ai r , the cells were lysed ir. guanidine
thiocyanate solution, the RNAs extracted with phenol (pH4/chloroform,
assayed by spectrophotometer, transferred onto a membrane (Dot blot,
Northern blot) and hybridized with specific 20 molecular probes according
to the procedures described previously (Staels B, Van Tol A, Andreu T,
Auwerx J; 1992. Atherioscler. Thromb. 12: 286-294). The cDNA of the clone
36B4 coding for the human PO acidic ribosomal phosphoprotein (Masiakowski
P, 8reathnach R, Bloch J, 25 Gannon F, Krust A, Chambon P; 1982. Nucl.
Acids Res. 10: 7895-7903), whose tissue expression is stable, was used as
control probe. The cDNA probes were labelled with 32P using random primers
by means of the kit sold by Boehringer 30 Mannheim. The membranes were
hybridized with 1.5x106 cpm/ml of each probe according to the procedure
described previously (Staels B, Van Tol A, Andreu T, Auwerx J; 1992.
Atherioscler. Thromb. i2: 286-294). They were washed once in 0.5x SSC
buffer and 0.1~ SDS 35 at room temperature for 10 min and twice in the same
buffer at 65C for 30 min, and then autoradiographed (X-GMAT-AR film,
Kodak). The autoradiographs were analysed by densitometry (Biorad GS670
densitometer).   10 JAN 2003 WO 00I04011 PCT/EP99/04831 - 35  The effects
of the compound of Example 4 onthehepatic gene expression were studied.The
hepatic expression of the ACO geneisincreased by a 24-hour treatment with
the compoundofSExample 4 (25 ~.iM) . This response is typica= oftheeffects
observed previously (Berthou L, SaiadinR,YaQoob P, Branellec D, Calder P,
FruchartJC,Denefle P, Auwerx J, Staels B. 1995. Eur. J. Biochem.:232,
179-187) (Staels S, Vu-Dac N, Kosykh V.A.,10Saladin R, Fruchart J.C.,
Dallongeville J., AuwerxJ.;1995. J. Clip. Invest. 95: 705-712)
whenthehepatocytes are treated with fibrates which areARaligands and
activators (Devchand P, Keller H, PetersJ,Vasquez M, Gonzales F, Wahli W.;
1996. Nature; 384:39-1543). These ,results suggest that the compounds
oftheinvention act via PPARa. Similar results werereproduced in two
independent experiments.Expression of the mRNAs coding for theACOgenes in
rat hepatocytes in primary culture treatedfor2024 hours with the compound
of Example 4 (25 ~.un).The values are expressed relative to the basevalue
ACOControl100  0Compound of Example 4427  63' 25 Activation of the PPARy
was simi'_arly demonstrated in the case of the compound of Example 4.
Analysis of the activation of PPARy is based on the transfection of a DNA
allowing the expression of a reporter gene (CAT (chloramphenicol
acety'_transferase)) 30 under the control of PPAR in cells which express
PPARy. The reporter plasmid J3TkCAT described previously (Fajas L, Auboeuf
D, Raspe E) Schoonjans K) Lefebvre A.M., Saladin R, Najib J, Laville M,
Fruchart J.C., Deeb S, Vidal-Puig A, Flier J, Briggs M, 35 Staeis B, Vidal
R) Auwerx J.; 1997. J. Biol. Chem. 272:   10 JAN 2003 



wo oo~oaoll - 36  PCTlEP99I04831 18779-18789) comprises three copies of the
PPAR response element for human apo A-II gene which are cloned upstream of
the promoter for the thymidine kinase gene of the herpes simplex virus in
the plasmid 5 pBLCAT4 (Staels B, Vu-Dac N, Kosykh V.A., Saladin R, Fruchart
J.C., Dallongeville J, Auwerx J.; 1995. J. Clin. Invest. 95: 705-712). The
cells used are the green monkey CV1 cells and COS cells transformed by the
SV40 virus and which express PPARy (Forman B, 10 "_'ontonoz P, Chen J, Brun
R) Spiegelman B, Evans R.; 1995. Cell. 83: 803-812). These cells were
inoculated at a rate of 300,000 cells per d'_sh (dishes 5 cm in diameter)
and trar_sfected with 500 ng of reporter DNA according to a process
described previously (Fajas L, 15 Auboeuf D, Raspe E, Schoonjans K,
Leiebvre A.M., Saladin R, Najib J, Laville M, Fruchart J.C.) Deeb S,
Vidal-Puig A, Flier J, Briggs M, 5taels B, Vidal H, Auwerx J.; 1997. J.
Biol. Chem. 272: 18779-18789). After 5 to 6 hours) the cells were washed
twice with 20 PBS and incubated for 36 hours in fresh culture medium (DMEM)
containing 10~ foetal calf serum. After transfection, the cells were lysed
and the CAT activity was measured according to the procedure described
previously (Fajas L, Auboeuf D, Raspe E, Schoonjans K, 25 Lefebvre A.M.,
Saladin R, Najib J, Laville M, Fruchard J.C.) Deeb S, Vidal-Puig A, Flier
J, Briggs M, Staels B, Vidal H, Auwerx J.; 1997. J. Biol. Chem. 272:
18779-18789). It is expressed relative to the control value. 30 The effects
of the compound of Example 4 are given in Figure 1. The activity of the CAT
reporter gene of Cos cells transfected with the J3TkCAT construct is
increased when these cells are incubated ir. the 35 presence of the
compound of Example 4. On the other hand, when the Cos cells are
transfected with the pBLCAT4 plasmid lacking the PPP.R response element)
the compound of Example 4 is inactive.   WO 00I04011 - 37  1 0 JAN 2003
PCT/EP99/04831 In Figure l) T represents the control value for each
reporter (TkCAT or J3TkCAT). In a final test, the hypolipidaemic and
hypoglycaemic activity of the compound of Example 4 was 5 evaluated in
dbldb mice. Two-month-old db/db mice were treated orally for 15 days with
the compound of Example 4 (100 mg/kg/day). Each study group comprises seven
animals. After three days (D3) and 15 days (D15) of 10 treatment,
retro-orbital samples were taken after light anaesthesia and without
fasting. The followir_g measurements were taken: assay of the glycaemia
(glucose oxidase) at D3 and D15 ar_d of the lipid parameters on the sera at
D15 15 (COBAS): triglycerides, total cholesterol (CHOL), HDL crolesterol
(HDL-C) and free fatty acids (FFA) (assay kit from BioMerieux and Wako
Chemicals). The results obtained are given ir_ the table below. The
measurements given in this table are average 20 values = standard error.
ControlExample 4~ variationrelative tothe controlGlycaemia D3(mM)33.19 6.33
I21.35 S.67'-36Glycaemia D15(mM)39.19 9.2129.90t 10.22'-24TriglyceridesD15
(mM)~ 1.78t 0.541.07 0.74'l -40CHOL DIS (mM)2.69~ 0.362.60t 0.13-3Flat-C
D15 (nsM)1.65t 0.321.64 0.19-1FFA D15 (mM)0.72 0.200.52 0.17-27 p < 0.05
relative to the control in the MannWhitney test. 25   1 0 JAN 2003 WO
00/04011 



- 38  PCT/EP99l04831 A subject of the invention is also a pharmaceutical
composition comprising an effective amount of at least one active principle
chosen from a compound of formula I as described above, a compound of 5
formula XVI R4w ~ R3 xvr in which R and R,_ together form one of the
radicals: CH3 C6Hs . ~C,C H3 ~COOCH3 ~ ~ ~C?1~-OH ~ ~ ~COOCH3 ~eHs C ~C
H=OH 10 R2 , R3 , R; and R~ r epr esent a hydrogen atom; X and Y represent
an oxygen atom; RQ represents a methyl; and R6 represents a hydrogen atom
or a methyl group; 15 and a pharmaceutically acceptable salt of these
compounds, in combination with at least one pharmaceutically acceptable
vehicle. These compositions can be admir_istered orally in the form of
immediate-release or controlled-release 20 g=anules, gelatin capsules or
tablets, intravenously in the form of an injectable solution) transdermally
in the form of an adhesive trar_sdermal device, or locally in the form of a
solution, cream or gel. A solid composition for oral administration is 25
prepared by adding a filler and) where appropriate, a binder, a crumbling
agent, a lubricant, a dye or a flavour enhancer to the active principle and
by shaping the mixture into a tablet, a coated tablet, a granule) a powder
or a capsule.   WO 00/04011 _ 39 _ 10 JAN 2003 PCT/EP99/04831 Examples o.
fillers iTclude lactose, corn starch, sucrose, glucose, sorbitol,
crystalline cellulose and silicon dioxide, and examples of binders include
polyvinyl alcohol), polyvinyl ether), 5 ethylcellulose, methylcellulose,
acacia, gum tragacanth, gelatin, shellac, hydroxypropylcellulose,
hydroxypropylmethylcell~.:lose, calcium citrate, dextrin and pectin.
Examples of lubricants include magnesium stearate, talc, polyethylene
glycol, silica and 10 hardened plant oils. The dye can be any of those
authorized for use in medicinal products. Examples of flavour enhancers
include cocoa powder, mint in herbal form, aromatic powder, mint in oil
form, borneol and cinnamon powder. Needless to say, the tablet or granule
1S can be suitably coated with sugar, gelatin or the like. An`injectable
form containing the compound of the present invention as active principle
is prepared, where appropriate, by mixing the said compound with a pH
regulator, a buffer, a suspending agent, a 20 solubilizing agent, a
stabilizer, a tonicity agent and/or a preserving agent, and by converting
the mixture into a form for intravenous, subcutaneous or intramuscular
injection, according to a standard process. Where appropriate, the
injectable form 2S obtained can be freeze-dried by a standard process.
Examples of suspending agents include methylce-llulose, polysorbate-80,
hydroxyethylceliulose, acacia, powdered gum tragacanth, sodium
carboxymethylcellulose and polyethoxylated sorbitan monolaurate. 30
Examples of solubilizing agents include castor oil solidified with
polyoxyethylene, polysorbate-80, r_icotinamide, polyethoxylated sorbitan
monolaurate and the ethyl ester of castor oil fatty acid. In addition, the
stabilizer includes sodium 3S sulphite, sodium metasulphite and ether,
while the preserving agent includes methyl p-hydroxybenzoate, ethyl
p-hydroxybenzoate) sorbic acid, phenyl (sic], cresol and chlo=ocresol.   



~ o ~aN zoo3 WO 00/040I1 PCT/EP99/04831 - 40  The inventior_ is also
directed towards the use of an active principle chosen arom a compound o.
formula I as defined above, a compound of formula XVI as defined above, a
compound of formula XVII: F xvzl 5 in which X and Y represent an oxygen
atom; R4, R5, R6 and R~ represent a hydrogen atom; R represents pyridyl,
piperidyl; pyridyl 10 optionally substituted with one or more radicals
chosen from a radical Z as defined above for formal a I and a
(C1-C~)alkylene chain; and piperidyl optionally substituted with one or
more radicals chose: =rom a radical Z as defined above and a
(C1-C~)alkylene chain; 15 and R1 represents phenyl optionally substituted
with one or more radicals W as defined above for formula I; and a
pharmaceutically acceptable salt of these compounds, for the preparation of
a medicinal 20 product intended to prevent or treat dyslipidaemia,
atherosclerosis and diabetes. The examples which follow illustrate the
invention in a non-limiting manner. The following abbreviations are used in
the 25 proton nuclear magnetic resonance (NMR) data: s for singlet, d for
doublet, t for triplet, q for quartet) o for octet and m for multiplet. The
chemical shifts 8 are expressed in ppm; m.p. represents the melting point
and b.p. represents the boiling point. 30 Example 1: Methyl
2-methyl-5,5-diohenvl[1,3)dioxane-2carboxvlate A mixture of 22.8 g (0.1 M)
of 2,2-diphenyl',3-propanediol and 100 g (0.98 M) or methyl pyruvate    10
JAN 2003 WO 00/04011 PCT/EP99/04831 - 41  is brought to 70C in a 500 ml
round-bottomed Mask under a nitrogen atmosphere. 22.4 g (0.156 M) of PROS
are added portionwise. An exothermic reaction takes place and the
temperature rises to 98C. The mixture is 5 allowed to return to room
temperature and is poured slowly into ice-cold water. This mixture is
extracted with methylene chloride and the extracts are washed with sodium
hydroxide and water. The extracts are concentrated and the residue is
chromatographed by 10 flash chromatography (70 CH2Clz/SO cyclohexane
eluent). The product is then recrystallized from 40 ml of diisopropyl
ether. 7 g of a product of m.p. 116C are obtained. r Example 2: 15
2-Methyl-5,S-dinhenyl[1,3]dioxane-2-carboxylic acid 7 g of methyl
2-met'.^.yl-~, 5-Biphenyl [1, 3 ] dioxane-2-carboxylate are refluxed in the
presence of 2.6 g of NaOH in a mixture of 120 ml of methano= and 20 30 ml
of water. At the end of the reaction, the medium is concentrated and the
solid obtained is dissolved in 300 ml of water. After acidification with
HCl) the white solid formed is filtered off. It is recrystallized from a
mixture of SO ml of cyclohexane 25 and 50 ml of diisopropyl ether. 4.1 g of
a product of m.o. 148-150C are obtained. ' Example 3: 



Ethyl 2-(4-chlorophenvl)-5,S-Biphenyl[1,3]dioxane-2-carboxylate 30 42.5 g
(0.2 M) of ethyl 2-oxo-2-(4chlorophenyl) acetate are placed in 400 ml of
C:-iZCl~ ir. a 500 ml reactor. 22.8 g (0.1 M) of 2,2-diphenyipropane1 ( 3
-diol and then 14 . 2 g ( 0 . 1 M) o ~ BF3 ~ E tZ0 are added . The mixture
is left to react with stirring for 72 h at 35 room temperature. The
reaction mixture is taken up in NaHC03 solution. The organic phase is
washed with saturated NaCl solution. After drying over NaZS04 and
concentration., a very thick oil is obtained. 150 ml of isopropyl ether are
added and a white precipitate   10 JAN 2003 WO 00I04011 PCT/EP99/04831 - 42
~orms. After filtratior_, 30 g o~ product melt'_ng at '~56-1S8C are
obtained (yield: 71~). R 0 00 5 ExamplesRR1m.p. C INIA 1 CH3 COOCH3 116 ~i
CDC13: 1.37 (3H, s) ;3.72 (3H, s); 4.14(2H, d, J = 11.8 Hz);4.49 (2H, d, J
= 11.8Hz); 6.88 to 7.35(10H, m)2CH3COOH148-150CDC13: 1.78 (3H, s) ;4.55
(2H, d, J =11.8 Hz); 4.87 (2H, d)J = 11.8 Hz};7.25 to 7.67 (IOH,
m)CI3COOC2H5156-158CDC13: 1.09 (3H, t, JI- 7:1 Hz); 4.1 (2H, q,J = 7.1 Hz);
4.35 (2H,d, J = 11.S Hz); 4.53(2H) d, J = 11.8 Hz);from 7 to 7.2 (12H,m);
from 7.38 to 7.41(2H, m) .C~4COOH244-246DMSO d6: 3.33 (1HI exchangeable
withCF3COOD}; 4.35 (2H, d,`J = 11.9 Hz); 4.13(2H, d, J = 11.9 Hz);I7.1 to
7.5 (14H, m).   1 0 JAN 2003 WO 00l04011 - 43  PCTIEP99104831 5OCH~
!COOC,H;163CDC13: 1.08 (3H) t, J I- 7.1 Hz); 3.64(3H, s); 4.08 (2H, q,J =
7.1 Hz); 4.35(2H) d, J = 11.8 Hz) ;4.5 (2H, d, J =11.8 Hz); from 6.7 to6.75
(2H, m); from 7to 7.2 (10H, m); from7.35 to 7.38 (2H, m)~H~ II6COOH225DMSO
d~: 3.73 (3H, s);1 4.33 (2H) d)J = 11.92 Hz); 4.88(2H, d, J = 11.9 Hz);from
6.88 to 6.91 (2H,m); from 7.13 to 7.45( 12H ) m)7C~COOC,H;151CDC13: 1.36
(3H, t, JI- 7.1 Hz); 2.47(3H) s) ; 4.37 (2H, q,J = 7.I Hz); 4.64 (2H,d) J =
11.8 Hz); 4.8(2H, d, J = 11.8 Hz);from 7.28 to 7.48(12H, m); from 7.6
toI7.63 (2H, m)8C~COOH' 93~ DMSO d6 : 2 . 02 ( 3H, s ) ;4.10 (2H, d, J =
11.8Hz); 4.64 (2H, d, J ='11.8 Hz); from 6.89 to7.2 (I4H, m)gi
\COOC~HS190-191CDC13: 1.3 (3H) t, J =^J7.i Hz); 4.32 (2H, q,- 7.1 Hz) ( 4.5
(2H,d, J = 11.8 Hz); 4.71(2H) d, J = 11.8 Hz);from 6.96 to 7 (1H,m); from
7.2 to 7.4(12H, m)   W O 00/04011 10 JAN 2003 PCTIEP99104831 10/
~COOH193DMSO ~'; : 4 . I6 ( 2:i , d~J = 12 Hz); 4.72 (2H,d, J = 12.0 Hz);
from6.82 to 7.36 (13H, m)11HCOOCZHS60CDC13: 1.27 (3H, t, J- 7.1 Hz); 4.18
to4.37 (4H) m); 4.87(2H, d, J = 11.6 Hz) ;5.21 (1H, s); 7.18 to7.55 (10H,
m)12 'HCOON158-160CDC13: 4.25 (2H, d, J- i1.6 Hz); 4.78 (2H,d, J = 11.6
Hz); 5.13(1H, s); 7.04 to 7.42(10H, m)13~COOCZHSI82CDC13: 1.17 (3H, t, J-
7.1 Hz); 4.26 (2H,q, J = 7.1 Hz); 4.55(2H, d, J = 11.8 Hz) ;4.71 (2H, d, J
= I1.8Hz); 7.29 to 7.70(15H, m)14~COOH211-213CDC13: 4.56 to 4.65I(4H, m);
7.22 to 7.62~ (15H, m)15COOC~HS152CDC13: 1.08 (3H, t, J 1- 12 Hz); 4.09
(2H, q,J = 7.1 Hz); from 4.32to 4.36 (2H, m); 4.53(2H, d, J = 11.9 Hz);from
6.84 to 6.9 (2H)m); from 7.08 to 7.2(10H, m); from 7.4 to7.43 (2H,
m)16rCOOH234-235DMSO do: 4.42 (2H, d,J = 11.9 Hz); 5.01(2H, d, J = 11.9 Hz)
;from 7.21 to 7.61 



10 JAN 2003 WO 00/04011 - 45  PCTIEP99104831 (14H, m)17
iCOOC~HS115-116CDC13: 1.1S to 1.20((15H, m); 1.57 (4H)s) ; 4.19 (2H, q, J
=7.1 Hz); 4.42 (2H, d,J = 11.7 Hz); 4.S8(2H, d, J = 11.7 Hz);7.1 to 7.3
(12H, m);7.4 (1H, s )_18/ ~C00CZH5163CDC13: 1 (3H, t, J =7.1 Hz); 4.I2 (2H,
q,J = 7.1 Hz); 4.3 (2H,d, J = 11.7 Hz); 4.43(2H, d, J = 11.7 Hz);6.2 (1H,
m); 6.4 (1H,d); from 7 to 7.14(IOH, m) ; 7.25 (1H, d,J = 0.7 Hz)19/
~'~COOCzHS145-150CDC13: 1.43 (3H, t, J- 7 .1 Hz) ; 4.44 (2H,q, "T = 7.1
Hz); 4.7(2H, d) J = 11.8 Hz);4.9 (2H, d, J = 1I.8Hz); from 7.4 to 7.55(12H,
m); 7.65 to 7.7(1H, m); from 7.8 to7.83 (IH, m) E20/ ~COOH252DMSO do: 3.3
(1H, s);4.3 (2H, d, J = 11.9Hz) ; 4.9 (2H, d, J =11.9 Hz); from 7.1 toI7.46
(14H, m)21H3COOC~HS103CDCli: 0.93 (6H, d, J- 6.9 Hz); 1.52 (3H,t, J = 7.1
Hz); 2.17(1H, sept, J = 6.9Hz); from 4.43 to 4.5(4H, m); 4.85 (2H) d,1 J =
11.9 T.-r2; ~ rrom   10 JAN 2003 W O 00I04011 - 46  PCT/EP99/04831 7.17 to
7 ... (2H, m) ;from 7.37 to 7.52 (6H,m); ~rom 7.62 to 7.65(2H, m)22~
ICOOC=H5102CDC1~: 1.25 (3H, t. J- 7.1 Hz); 1.93 to1.99 (2H, m); 2.48
toCH2.2.54 (2H, m); 4.17 to4.27 (4H, m); 4.62(2H, d, J = 11.8 Hz);6.93 to
7.43 (15H, m)23~ ~COON197-198CDC13: 2.03 to 2.09(2H, m); 2.46 to 2.60(2H,
m) ; 4.33 (2H) d,CHZ.J = 1i.8 Hz); 4.69(2H) d, J = 11.8 Hz);6.87 to 7.57
(15H, m)24~ ICOOCzHs209CDC13: 1.31 (3H, t, J- 7.1 Hz); 4.32 (2H)q) J = 7.1
Hz); 4.6(2H, d, J = 11.7 Hz);4.8 (2H, d) J = 11.7Hz); from 7.05 to
7.75(19H, m)25`"COOCzHs108CDC13: 1.4S (3H, t, JCI- 7.1 Hz); 4.45 (2H,q, J =
7.1 Hz); 4.69(2H, d, J = 11.8 Hz);4.89 (ZH, d, J = 11.8Hz); 7.20 to
7.65(12H, m) ; 7.92 (1H, d,J = 1.7 Hz)26ClCOOH217-219DMSO d6: 4.26 (2H,
d,~~J = 11.8 Hz); 4.83(2H, d, J = 11.8 Hz);from 7.1 to 7.54 (19H,m); 13.4
(1H, s,exchangeable withCF~COOD)   1 0 JAN 2003 WO 00I04011 - 47
PCT/EP99/04831  27 ~ I COOHI 26I ' DMSO d5: 4.25 (ZH, d,J = 11.8 Hz);
4.83(2H) d, J = 11.8 Hz);/from 7.1 to 7.54 (19H,Im); 13.4 (1H,
s,exchangeable withCF3COOD )28C~CH2-BoilingCDC13: 0.82 (3H, t,
JCOOCZHSpoint:= 7.1 Hz); 2.54 (2H,b.p.o.5s) ; 3.64 (2H, q, J =-7.1 Hz);
3.9S to 4.02120.90(2H, m); 4.4 (2H, d, J- 11.6 Hz); from 6.7to 6.75 (2H,
m); from6.96 to 7.34 (12H, m) i29CHZCOOH227DMSO d5: 2.76 (2H, s) ;4.11 (2H,
d) J = 11.5Hz); 4.85 (2H, d, J =11.57 Hz); from 6.96to 7.16 (14H, m);
12.1(1H, s, exchangeablewith CF3COOD)30COOCZHS170CDC13: 1.1 to 1.3 (5H,m) ;
1.47 (3H) t) J =7.1 Hz); from 1.67 to1.9 (6H, m); from 4.3to 4.5 (4H, m);
4.78(2H, d, J = 11.8 Hz);from 7.1 to 7.15 (2H,m); from 7.29 to 7.47(6H, m);
from 7.56 to7.59 (2H, m)31~ ~~ H~ 1 02CLCli : 1 . 2 5 ( 3H, t, JCOOct1 7.i
Hz), 4.2 (2H, q, =J = 7.1 Hz); 4.33 (2H)d, J = 11.4 Hz); 4.71(2H, d, J =
11.4 Hz);6.35 (1:I, s) ; 6.96 to7.70 (14H) m)  



1 0 JAN 2003 WO 00I04011 48 _ PCT/EP99/04831 32 ~~ 1H174-176CDCIi:_ 4.46
(2:~, d, JCOOH- 11.4 Hz); 4.85 (2H)d, J = i1.4 Hz); 6.51 ,I (1H, s); 7.C7
to 7.53(12H, m); 7.74 (iH, d,J = 7 . 8 Hz ) ; , . 97 ( 1H,d, J = 7.8
Hz)33COOH216-217DMSO d~: 1.34 (6H, s);1.37 (6H, s); 1.8(4H); 4.5 (2H, d) J
=11.8 Hz); 5.1 (2H, d,J = 11.8 Hz); =rom7.33 to 7.7 (=3H, m) I34 / ~
~COOH187CDC13: 4.75 (2H, d, J~~ f- 11.6 Hz); 4.82 (2H,d, J = 11.6 Hz);
6.6(1H. m); 6.8 (1H, m);from 7.3 to 7.5 (10H,m); 7.66 (1H, m); 8.5(1H
exchangeable withCF3COOD)35~ ~ `COOCzHs172CDC13: 1.01 (3H, t, J- 7.1 Hz);
4.07 (2H,q, J = 7.1 Hz); 4.57(2H, d, J = 11.6 Hz) ;4.65 (2H, d, J =
11.6Hz); 7.03 to 7.46(13H, m); 7.76 (2H,m); 7.87 (1H, d, J =7.4 Hz); 8.59
(1H, m)36~ ~ ICOON248DMSO d6: 4. B (2H, d) J- 1l.8 Hz); 5.11 (2H,d, J =
11.8 Hz); 7.2to 7.7 (13H, m); 8.01(3H, m) ; 8.75 (1H, d,J = 8.3 Hz); 13.6
(1H,exchangeable withCF,COOD)   10 JAN 2003 WO 00I04011 - 49
PCT/EP99104831 37 ~~ COOH 137 CDC1~: 1 (6H) J = 6.9 Hz), 2.2 (1H, m); 4.5
H3 (2H, d, J = 11.9 Hz) ; 4.9 (2H, d) J = 11.9 Hz); from 7.2 to 7.22 (2H,
m); from 7.4 to 7.5 (6H, m); from 7.6 to 7.65 (2H) m) 38 ~'( CH~OH 120-122
DMSO d6: from 3.3 to / ' 3.4 (2H, m); 4 (2H, d, J = 11.4 Hz); 4.8 (2H, d, J
= 11.4 Hz); from 4.9 to 4.92 (IH,m, excha::geable with DSO) ; from 7 to 7.6
i (1H, m) 39 COON 240 DMSO d5: from 1.03 to 1.24 (5H, m); from 1.6 to 1.7
(6H, m); 4.21 (2H, d, J = 11.6 Hz); 4.9 (2H) d, J = I1.8 . Hz); from 7.2 to
7.7 (10H, m) 40 C~ ~ 230-232 DMSO d6: 1.0. (2H, m) ; 1.4 (4H, m), 3.3 (2H,
m); 3.5 (2H) m); 4.4 (2H, d, J = 11.4 Hz); 4.9 (2H, d, J = 21.4 Hz);
7.32-7.2 (10H, m); 7.4-7.5 (4H, m) 0 41 ~ CH3 145 CDC13: 1.6 (3H, s) ;
N-Ct~ 4.0 (2H, s) ; 4.5 (2H, 0 d) J = 11 . 8 Hz) ; 4.7 (2H, d, J = 1'_.8
Hz); 6.3-6.8 (10H, m); 7.07 . 8 ( 4H) m)   10 JAN 2003 W O 00/04011 _ 50 _
PCTlEP99/04831 o U ~ 



~42H115-117CDC13:_1.2 (3H, m);2.0 (3H(Z), s); 2.3(3H(E), 5); 4.1 (2H,(m) ;
4.3 (2H, d, J =10.7 Hz), 4.8 (2H, d,J = 10.7 Hz); 5.6 (1H,s); 5.7 (1H(Z),
s);5.8 (1H(E), s); 5.7-6.8 (2H, m) ; 7.0-7.5(14H) m)43~H220-222DMSO d6: 1.4
(3H, s, Zform) ; 2.3 (3H, s, Eform); 4.4 (2H, d, J =11 ?-Iz ) ; 5 . G ( 2 H
, d , ,.;- 11 Hz); 5.7 (1H, s);6.0 (1H) s); 7.0-7.6(16H) m) ; 8.3 ilH, d,Z
form, J = 16 Hz)44C~CONH-195-l97CDC13: 1.15 (3H, t, JiCHz-- 7.1 Hz); 3.9
(2H, d,COOCZHSJ = 5.4 Hz); 4.1 (2H,q, J = 7.1 Hz); 4.4(2H) d, J = 11.6 Hz);
4.5 (2H, d, J = 11.6Hz); 6.9 (1H, m); 7.3-7.1 (12H, m); 7.5 (2H,d, J = 8.7
Hz)45C~CO (NH) -258-260DMSO do: 4.0 (2H, d, JCHzCOOH- 6.02 Hz); 4.8 (2H)d,
J = 11.7 Hz); 5.0(2H, d) J = 11.7 Hz);7.4-7.7 (14H, m); 8.9(1H
exchangeable) t, J- 6.0 Hz)46F FCOOCZHS145CDC15: 1.1 (3H, t, J =7.1 Hz);
4.11 (2H, q,J = 7.1 Hz); 4.38 (2H,d, J = 11.9 Hz); 4.57(2H, d, ~~ - 11.9
Hz);   10 JAN 2003 WO 00I04011 PCT/EP99/04831 - 51  7 to 7.23 (10H, m);
7.47 (2:-i, d, J = 8.4 Hz); 7.6 (2H, d, J = 8.4 Hz) 47 H ~ ~ 168-170 CDC13:
1.58 (6H, s); 4.42 (2H, d) J = 1I.5 Hz); 4.88 (2H, d, J = 11.5 Hz); 5.63
(1H, \ s); 6.91 to 7.57 (14H, m) 48 F F COOH 210 DMSO do: 4.37 (2H, d, J =
11.9 Hz); 4.96 (2H, d, J = 11.9 Hz); 7.09 to 7.45 (10H, m); 7.65 to 7.5
(4H, m); I3.7 (IH) s, exchangeable with TFA) Example 42: Ethyl
5-[4-(5,5-diphenyl[1,3]dioxan-2-vl)phenyl]-3-methylpenta-2,4-dienoate 5 The
following are placed in a 250 ml reactor fitted with Dean-Stark apparatus:
70 ml of toluene, 3.5 g (0.011 M) of ethyl
5-(4-diethoxymethylphenyl)-3methylpenta-2,4-dier_oate, 5.0 g (0.011 M) of
2,2diphenylp ropanediol and finally 0.5 g of para10 toluer_esulphonic acid.
The mixture is refluxed for 1 h while removing the first fractions
distilled. After cooling to room, temperature, the reaction mediur; is
washed with 50 NaHC03 solution. The organic phase is separated out 15 after
settling has taken place and dried over NazS04. After concentration to
dryness, a thick oii is obtained. The product is purified by flash
chromatography with a mixture of 95 cyclohexane/5 ethyl acetate as 20
eluent.   10 JAN Z003 WO 00I04011 - 52  PCT/EP99104831 3.5 g of produce.
are thus obtained in the form oa a foam which is recrystallized from
diisopropyl ether to give 2.3 g of prod~,:ct melting at 115-117C. Example
S2: 5 Ethvl 3,3'-bis(4-fluorophenyl)oxirane-2carboxvlate 23.6 ml (0.220 M)
of ethyl chloroacetate and 30 g (0.137 M) of 4,4'-difluorobenzophenone are
introduced into 80 ml oy tetrahydrofuran ir_ a 500 ml 10 =ound-bottomed
flask under a nitrogen atmosphere. A total of 8.8 g of 50% sodium hydride
is added portionwise to this medium every 30 minutes. At the end of the
addition, an exothermic reaction takes place during which the reaction. is
maintained at 4C-45C by 15 an ice bath. After leaving overnight at room
temperature, the medium is hydrolyzed by addition of dilute hydrochloric
acid and then extracted with ether. After concentration, 62 g of an
orange-coloured oil are obtained, which product is purified by flash 20
chromatography (70 cyclohexane/30 CH2C12 eluent). 34.7 g of a product which
crystallizes slowly are thus obtained, and this product is finally
triturated from 40 ml of pentane. A further flash chromatography (95
cyclohexane/5 diisopropyl ether eluent)~ gives 27.S g of 25 pure ester.
NMFt (CDC13) : 0.88 (3H, t, J - 7.1 Hz) ; 3.81 (1H, s) ; 3.83 to 3.93 (2H,
m); 5.85 to 6.95 (4H, m); 7.11 to 7.16 (2H) m); 7.25 to 7.30 (2H, m).
2-bis(4-Fluorophenyl)ethanal 30 27.5 g of ethyl
3,3'-bis(4-fluoropher_yl)oxirane-2-carboxylate in 210 ml of ethanol are
refluxed for 8 hours in the presence of 55 ml of KPH (at 20% in water) in a
S00 ml round-bottomed flask. The reaction medium is concentrated and the
residue is taken up in 35 o00 ml of water. An insoluble material is removed
by filtration and the filtrate is acidified with hydrochloric acid and
extracted with ether. The oil obtained a~~er concentration is treated (oil
bath) at 



1 0 JAN 2003 WO 00/04011 PCT/EP99/04831 - 53  150C for one hour. 17.5 g of
2-bis(4fluorophenyl)ethanal are thus obtained. NMR (CDC13): 4.S8 to 4.89
(1H, m); 7.04 to 7.20 (8H, m); 9.89 to 9.90 (1H, m) 5
2,2'-bis(4-Fluoror~henyl)-1,3-propanediol A mixture of 17.5 g of
2-bis(4-fluorophenyl)ethanoi, 16.1 ml (0.1S3 M) of 37~ formaldehyde, 7.6 g
of potassium carbonate) 18 ml of water and 70 ml of ethanol is refluxed for
7 hours in a 250 mi round 10 bottomed flask. After concentration of the
medium, the residue is taken up in 200 ml of water and extracted with
methylene chloride, which is concentrated. 21.1 g of an oil are obtained
and this product is purified by flash chromatography (eluent: 98 methylene
chloride/2 15 methanol).. 17.8 g of 2,2'-(4-fluorophenyl)-1,3propanediol
[sic] are thus obtained (m. p. - 74C). NMR (CDC13): 2.16 to 2.18 (2H, m,
exchangeable with Dz0); 4.11 to 4.21 (4H) m); 6.91 to 7.18 (8H, m). Ethyl
2-(4-chlorophenyl)-5,5-bis(4-fluoro20 phenyl)-[1,3]dioxane-2-carboxvlate
(Example 51) 1.7 g of para-toluenesulphonic acid in 120 m1 of toluene are
refluxed for 30 minutes in a 250 ml round-bottomed flask fitted with
Dean-Stark apparatus. 8 g (0.0302 M) of
2,2'-bis(4-fluoropher_yl)-1,3-propane 25 diol and 7 g (0.0332 M) of ethyl
(4-chlorophenyl)oxoacetate are added and the mixture is refl~.~xed for ' 8
hours. The reaction medium is cooled, diluted with 200 ml of ethyl ether,
washed with normal sodium hydroxide and the organic phase is separated out
after 30 settling has taken place, dried and concentrated. The residue is
washed with isooctane and they. recrystallized from isopropyl ether. A
white so'_id of m.p. 150C is thus obtained.
2-(4-Chloronhenvl)-5,5-bis(4-fluoroohenvl)35 '1,3]dioxane-2-carboxylic acid
(Example 52) 2.8 g of ethyl
2-(4-chlorophenyl)-5,5-bis(4fluorophenyl)-[1,3]dioxane-2-carboxylate are
refluxed .or 7 hours in 60 ml of methanol and 15 ml of water oontairi:~g
0.7 g of NaOH. After concentrating, the   WO 00I04011 - 54  1 0 JAN 2003
PCT/EP99104831 residue is diluted with water and stirred until a solution
is obtained. This solution is washed with ether and the aqueous phase is
acidified with HC1. The solid formed is filtered off and washed with water
and 5 pentane. The product is recrystallized from 100 ml of toluene. (m.p.
- 228-30C; weight obtained 1.9 g). Example 54: Ethyl
3,3'-bis(3-trifluoromethyl~henvl)oxirane2-carboxvlate 10 5.9 g of 60~
sodium hydride are introduced in 3 portions, every 30 minutes, into a 500
ml roundbottomed flask under a nitrogen atmosphere and containing 16.2 ml
(0.15 M) of ethyl chloroacetate, 29.9 g (0.0938 M) of
3,3'-bis(trifluoromethyl)benzo 15 phenone and 80 ml of tetrahydrofuran, at
40C. The mixture is left stirrir_g for a further 2 hours at 40C and then
overnight at room temperature. The medium is hydrolysed with 50 m1 of HCl
and then extracted with ether. The extracts are washed with water, cried
and 20 concentrated. The oil obtained is purified by flash chromatography
(eluent: 95 cyclohexane/5 isopropyl ether). 31 g of the ethyl ester are
obtained. NMR (CDC13): 0.89 to 0.93 (3H) m); 3.90 to 3.98 (3H, m); 7.38 to
7.66 (8H, m). _ 25 2-bis(3-Trifluoromethylphenvl)ethanal A mixture of 31 g
of ethyl 3,3'-bis(3trifluoromethylphenyl)oxirane-2-carboxylate and 56.7 ml
of aqueous 20~ KOH solution in 210 ml of ethanol is refluxed for 8 hours.
The reaction medium is 30 concentrated and the residue is taker_~ up in
water and washed with ether. The aqueous phase is acidified and extracted
with ether. The residue is heated on an oil bath at 150C for one hour. The
crude product is purified by flash chromatography (eluent: 70 CH2C12/30 



35 heptane) to give 15.5 g of 2-bis(3-trifluorcmethylphenyl)ethanal. NMR
(CDC13): 4.86 to 4.89 (1H, m); 7.06 to 7.88 (8H) m); 9.77 to 9.78 (1H, m).
1 0 JAN 2003 WO 00l04011 - 55  PCT/EP99/04831
2-bis(3-Trifluoromethvlphenyl)-1,3-procanediol A mixture of 12.2 g of
2-bis(3 trifluoromethylphenyl)ethanal, 7.7 ml of 37~ formaldehyde, 3.5 g of
potassium carbonate, 8.8 ml of 5 water and 35 ml of ethanol is refluxed in
a S00 ml round-bottomed flask for 6 hours. The reaction mediu.-n is
concentrated and the residue is diluted with water and extracted with
ether. After concentrating, the residue is purified by flash chromatography
(eiuent: 98 10 CHzCl2/2 MeOH). After trituration from 20 ml of pentane, 5 g
of 2-bis(3-trifluoromethylphenyl)-1,3-propanediol are obtained (m. p. -
70C). NMR (CDC13) : 2.3S (2H, m, exchangeable with Dz0) ; 4.26 (4H, m);
7.18 to 7.48 (SH, m). 15 Ethyl
2-i4-chlorophenyl)-5,5'-bis(3-trifluoromethylphenyl)-[1,3]dioxane-2-carbox~
late (Example 53) 1.2 g of para-toluenesulphonic acid in 90 ml of toluene
are refluxed in a 250 m1 round-bottomed flask fitted with Dean-Stark
apparatus. 4.9 g of ethyl (420 chlorophenyl)oxoacetate and 7.1 g of
2-bis(3-trifluoro methylphenyl)-1,3-propanediol are added. Refluxing is
continued for 8 hours. The reaction medium is cooled, diluted with 150 ml
of diethyl ether) washed with 1N sodium hydroxide and dried. The residue
obtained is 25 purified by flash chromatography (eluent: 95 CHzClz/5
heptane). 2.8 g of product are obtained (m. p. - 110C).
2-(4-Chloro~henyl)-5,5'-bis(3-trifluoromethvl
chenyl)-[1,3]dioxane-2-carboxylic acid (Example 54) 2.8 g of the above
ester are treated at reflux 30 for 5 hours in 60 ml of methanol) 15 ml of
water and 0.6 g of NaOH. The reaction medium is concentrated and the
residue is taken up in 100 ml of water. After washing with ether, the
aqueous phase is acidified with hydrochloric acid. It is extracted with
ether, the 35 extracts are concentrated and the product is recrystallized
from toluene. 1.4 g of product of m.p. 197-199C are obtained.   10 JAN 2003
WO 00/04011 - 56  PCT,'EP99/04831 Example 55: _ Dietrvl
2-(9H-fluoren-9-yl)malonate 16.3 g (0.051 M) of ethyl malonate in 300 ml of
toluene are introduced into a 500 ml reactor under a 5 r_itrogen
atmosphere. 4.6 g (0.0S6 M) of 60~ NaH ir~ oil are added portionwise at
room temperature. The temperature rises to 32C. The reaction medium is then
maintained at 80C for 15 minutes. A white broth forms. A solution of 25 g
(0.051 M) of 9-bromofluorene 10 in 60 ml of toluene is added at this
temperature. The mixture is left to react for 8 h at 80C. 100 ml of
ice-cold water are added at a temperature below 20C. The organic phase is
separated out after settling has taken place and washed with water. T_t is
dried over 15 NazS04 and concentrated to dryness. An oil (31 c) which
crystallizes is obtained. Recrystallization is carried out in 160 ml of
diisopropyl ether to give 23.7 g of a product melting at 71C (70~ yield) . 



20 NMR (CDC13) : 1.0 (3H) t, J - 7.1 Hz) ; 3 .9 (1H, d, J 5.5 Hz); 4.0 (2H,
q, J - 7.1 Hz); 4.6 (1H, d, J 5.5 Hz); 7.1-7.3 (4H, m); 7.5 (2H, d, J = 7.4
Hz); 7.7 ( 2H, d, J = 7 . 4 Hz ) . 2-(9H-Fluoren-9-vl)pronane-1,3=diol 25
200 ml of anaesthetic ether and then 4.5 g (0.118 M) of LiAlH4 are placed
in a 500 ml reactor ' under a nitrogen atmosphere. A solution of 9.6 g
(0.0296 M) of diethyl 2-(9H-fluoren-9-yl)malonate in 100 ml o~ anaesthetic
ether is added at a temperature 30 below 20C. The mixture is left to react
for 2 h at room temperature and then refluxed for 2 h. The reaction medium
is cooled to 0 [lacuna] and 100 ml of water are added cautiously. This
mixture is acidifi ed with dilute H~S04 and extracted with ethyl 35
acetate. The extracts are washed with water and then - concentrated to
dryness, after drying over sodium sulphate. Pn oil is obtained which is
recrystallized rom 13C ml of isopropyl ether. 6.3 g of a white solid -- -
melting at 101C are obtained (88~ yield).   10 JAN 2003 WO 00I04011
PCT/EP99/04831 7 - _ ~lL~t (CDC13) : 2.2 (2H, s, exchangeable wit h D~0) ;
2.9 (1H, m) ; 3 .8-4.0 (4H, m) ; 4.3 (1H, d, J = 2.7 Hz) ; 7.47.6 (4H, m);
7.7 (2H, d, J - 7.4 Hz); 7.9 (2H, d, J 7.4 Hz) . 5 Ethyl
2-(4-chiorophenyl)-5-(9H-fluoren-9-yl)[1,3]dioxane-2-carboxylate (Example
55) The product is obtained by reacting the above diol with ethyl
2-(4-chlorophenyl)-2-oxoacetate according to the method already described,
by refluxing 10 in toluene in the presence of para-toluenesulphonic acid. l
i w 7 0 0 Rz   W O 00/04011 - 58  10 JAN 2003 PCT/EP99/04831 Examples I R2
R3 Rl f m.p. ~ I~t C 49 CI CI ~ COOC2H5 170 CDC13: 1.14 (3H, t) J = 7.1
Hz); 4.1 (2H, q, J = 7.1 H~); 4.32 to 4.50 (4H, m); 6.98 to 7.46 I (12H, m)
50 C( CI COOH 259- DMSO d;: 4.54 r 261 (2H, d, J = 11.9 Hz); 5.12 (2H, d) J
= 11.9 Hz); 7.45 to 7.71 (12H, m); 13.8 (1H, s, exchangeable with CF3COOD)
51 F F COOCZHS 150 CDC13: 1.27 (3H, / / t, J = 7.1 hz); 4.35 (2H, q, J =
7.1 Hz); 4.55 (2H, d, J = 11.8 Hz); 4.70 (2H, d, J = 11.8 Hz); 7.11 to 7.7S
(12H, m) 52 F F COOH 228- CDC13: 4.39 to 230 4.42 (4H, m); 6.84 to 7.49
(12H, m) 53 ~ CF3 ~ CF3 COOCZHS 110 CDC15: ' .16 (3H, t, J = 7.1 Hz); 4.17
(2H, J = 7.1  



10 JAN 2003 W O 00I04011 - 59  PCT/EP99104831 Hz); 4.42 (2H, d, J = 11.8
Hz); 4.56 (2H) d, J = 11.8 Hz); 7.18 to 7.54 (12H, m) 54 ~ CF / CF9 COOH
197- CDC1~: 4.69 199 (2H, d, J = 11.6 Hz); 4.75 (2H, d, J = 11.6 Hz); 7.47
to 7.79 (12H, m) 55 V H COOC2H5 151 CDC13: 1.07 (3H, t, J = 7.1 Hz); from
2.84 to 2.95 (1H, m); from 3.82 to 3.95 (5H, m); 4.07 (2H, q, J = 7.1 Hz);
from 7.2 to 7.5 (10H, m); 7.7 (2H, d, J = 7.3 Hz) 56 ~ COOCzHS 11.7 CDC13:
1.14 (3H, t, J = 7.1 Hz); from 1.64 to 1.7 (2H, m); from 1.8 to 1.92 (4H,
m); 3.74 (2H, d, J = I1.6 Hz); 3.87 (2H, d, J = 11.6 Hz); 4.13 (2H, q, J =
7.1 Hz); ~rom 7.2 to 7.28 (2H, m); from 7.47 to 7.5 (2H, m)   ~ o ~aN zoo3
WO 00I04011 - 60  PCT/EP99104831 57~COON171CDC13: 1,7 to 1.9(6H, m);
3.84(2H, d) J = 3Hz); 3.76 (2H, d,J = 11.3 Hz);7.28 (2H, d) J =7.6 Hz);
7.49(2H, d, J = 6.93Hz); 8.5 (1H, s)58~ \ l\ JCOON198-DMSO: 2.32200(2H, s);
2.72(2H, s); 3.53(4H, s); 6.88-7.40 (14H, m) R1 ExamplesR Rlm.p. (C) ~lit5
9-CH3 ~-COOCH3110CDC 1, : 1 . 8 r, 3 H , s ) ;3.65 (2H, d, J = 10Hz); 3.95
(3H, s);4.45 (2H, d, J = 10Hz) ; 7.2 to 8.4 (m)60-CHI-COOH199-202DMSO db:
1.7 (3H, s);3.5 (2H, d, J = 12Hz); 4.4 (2H, d, J =12 Hz); 7.2 to 8.4( 8H,
m)61-CHi-CHI-Eb/0.2 mmCCla: 1.3 (3H, t); 1.9COOCzHSHg = 180-(3H, s); 3.15
(2H, s);1903.8 to 4.9 (6H) m);7.0 to 8.0 (8H, m)    1 0 JAN 2003 WO
04I04011 - 61  PCT/EP99/04831 62-CHI-CHI-106-1.G ~CDC1 3 : 1 . 9 ( 3H , s )
;COON3.2 (2H, s) 4.1(4H, s); 7.1 to 8(8H, m); 10.0 (1H,exchangeable
with~D,O )63-CHZ-CH2-COOCHS120CDCli: 2.3 to 2.95COOCH3(4H, m); 3.7 (2H,d, J
= 10 Hz); 3.8(3H, s) ; 4.0 (3H,s); 4.45 (2H, d, J= 10 Hz); 7.2 to8.4 (8H,
m)64-CHZ-CH=--COOH226-228CDC13: 2.2 to 3.0COON(hemi-(4H, m); 3.6S
(2H,hyd~ate)d, J = 11 Hz); 4.6(2H, d, J = 11Hz); 7.0 to 8.4(8H, m); 10.9
(2H,exchangeable withD~ 0 )65COOC~zCHi132-134CDCl,: 1.85 (3H,s); 3.6 (2H,
d, J- 12 Hz); 4.05(3H, s); 4.3S (2H,d, J = 12 Hz); 6.8jto 8.5 (~2H)
m)66H-C00-Eb/0.2 mmCC14: 0.8 to 2.1nbutylHg(7H, m); 3.8 to17d-1954.16 (6H,
m); 5.25m.~. -(1H, s); 7 to 8.580C(8H, m)67H~ -COOH158-16GCDC13: 4.0 (2H)
d,J = 10 Hz); 4.4592H, d, J = 10Hz); 5.5 (1H, s);6.9 to 8.4 (8H,m); l0.4
(1H)   WO 00/04011 PCT/EP 9 0483I3 - 62  exchangeable withD,O)~68I-COOCH3
~204CDC13: 3.85 (3H,s) ; 3.95 (2H, d, J- 12 Hz); 4.4 (2H,a, J = 12 H~);
6.8to 8.2 (13H, m)59~ ~-COON193-195CDC13: 4.05 (2H, d,\J = 12 Hz); 4.4(2H,
d, J = 12Hz); 7.0 to 8.2(13H, m); 9.2 (1H,exchangeable
withD20)CH703-COOC~HS152-154CDC13: 1.1 to 1.6(3H, m); 2.4 (3H,\ ~s); 3.7 to
4.7(6H, m); 7.1 to8.1 (12H) m)71~C~-COOC~HS200CDC13: 1 .3 (3H, t) ;3.8 to
4.6 (9H)m); 6.8 to 8.0(12H, m)72OCH3-COOH208CDC13: 3.85 (2H, d,J = 12 Hz);
3.85(3H) s); 4.45 (2H,d, J = 12 Hz ) ; 6 . 6to 8.0 (13H, 1Hexchangeable
withDz0)73C~-COOCzHS178DMSO do: 1.1 (3H,It, J = 7 Hz); 3.6to 4.8 (6H, m);
7.0 to 8.2 (12H,m)  



WO 00/04011 - 63  10 JAN 2003 PCT/E P99/04831 74C~ /-COOH240-242DMSO d~:
3.75 (2H, d, J - 12 Hz); 4.55 (2H, d, J = 12 Hz); 7.0 to 8.4 (12H, m)75/
~-COOC~HS130CDC13: 1.45 (3H, t$J = 7 Hz); 3.8 to4.8 (6H, m); 7.0to 8.2
(11H, m)76/ ~-COOH185-6DMSO d5: 3.85 (2H,S. d, J = 12 Hz),4.45 (2H, d) J
=12 Hz); 7.0 to 8.0(11H) m); 10.0.(1H, exchangeablewith D20) Example 77:
Ethyl 9-hvdroxymethyl-9H-xanthene-9-carboxylate A mixture of 1.5 g (5.9
mmol) of ethyl 9H5 xanthene-9-carboxylate in 20 ml of THF and 1.6 ml of
DMPU under an inert atmosphere is cooled to -SOC. 4 m1 (6.4 mmol) of BuLi
(1.6 M in hexar_e) are added dropwise to this mediu.-n with stirring, and
the medium is then left stirring for 10 minutes at -40C. After allowing 10
the reaction medium to warm to 10C, a flow of formaldehyde generated from,
5.4 g (0.18 mol) of sublimed paraformaldehyde entrair_ed by a stream of
nitrogen is bubbled iz. After stirring for 2 hours at room temperature, the
suspension is dispersed in 50 mi 15 of water. The reaction medium is then
extracted twice with 100 ml of ether. The combined organic phases are dried
over Na~SG4. After evaporat=on, the residual oil is chromatographed on
silica. Eluent: CHzCl~. 1.1 g of a yellow oil are obtained (yield: 68~). 2C
NMR (CDC13) : 1.07 (3H) t, J = 7 .? Hz) ; 2.38 (1H, t, J = 7.4 Hz); 3.9
(2H, d) J - 7.5 Hz); 4.1 (2H, a_, J 7.1 Hz); 6.9-7.2c (8H, m).   WO
00I04011 - 64  1 0 JAN 2003 PCT/EP99104831
(9-Hydroxy:Methyl-9H-xanthen-9-vl)methanol 1. 1 g ( 3 . 8 m.no 1 ) o f the
es ter prepared above in 10 ml of THF are added dropwise to a mixture of
0.18 g (4.7 mmol) of LiAlH4 dispersed in 30 ml o~ THF and 5 cooled by a
bath ef cardice. After stirring for 2 hours at room temperature, 20 ml of
water are added cautiously to the reaction medium. This mixture is then
extracted twice with 100 ml of EtOAc. The combined organic phases are dried
over Na~S04. After evaporating 10 to dryness, 0.7 g of a yellow oil is
obtained (yield: 75~). NI~? (CDC1;) : 1.36 (2H, m) ; 3.83 (4H, d, J - 6.0
Hz) ; 6.95 (2H, t, J - 7.9 Hz); 6.96 (2H, d, J - 7.9 Hz); 7.11 (2H) t, J =
7.9 Hz); 7.32 (2H, d, J = 7.9 Hz). 15 Ethyl
2-(4-chloro~henyl)s~iro[1,3-dioxane-5,9'xanther_e]-2-carboxvlate (Example
77) 0.3 ml of BF3~OEt~ is added dropwise to a mixture of 1 g (4.7 mmol) of
ethyl para-chlorophenyloxoacetate and 0.7 g of the diol prepared above 20
in 20 ml of CH2Clz, stirred at room temperature. After stirring for 2 hours
at room temperature, the reaction medium is washed twice with 20 ml of
saturated NaHC03. The organic phase is dried over Na2S04 and then
evaporated. The residual oil is chromatographed on a 25 column of silica
and eluted with an EtOAc/cyclohexane mixture (1:9). 0.4 g of whitish
crystals is obtained and this product is recrystallized from acetone. 0.32
g of white crystals is collected (yield: 25~). 



m.p. - 131-132C 30 Example 78: 2-(4-Chlorophenvl)spiro[1,3-dioxane-5,9'
xanthene]-2-carboxylic acid A mixture of 0.09 g (0.2 mmol) of the ester
prepared in Example 77, Example [sic], 0.5 g (9 mmol) 35 of KOH, 20 m1 of
ethanol and 10 ml of water is stirred - at reflex for 3 h. After cooling,
the reaction medi~:m is acidified with concentrated HC1 solution to pH - 5
and extracted with ethyl acetate. The combined organic   1 0 JAN 2003 W O
00/04011 - 65  PCT/EP99/04831 phases are dried over NazS04 and then
evaporated. The residual oil is crystallized from a suitable solvent. 0.06
g of white solid is isolated (yield = 64~). m.p. - 244-246C 5 Example 79:
(5-Hydroxymethyl-5H-dibenzo[a,d]cyclohepten-5yl)methanol A mixture of 11 g
(0.0S mot) of 5Hdibenzo[a,d]cycloheptene-S-carboxaldehyde (prepared 10
according to L. SALISBURY, J. Org. Chem., I972) 37, 407S), 66 ml of
ethanol, 16.2 ml (0.2 mol) of aqueous 37~ formaldehyde solution, 11 ml of
water ar_d 6.6 g (0.05 mol) of KZCO; is refluxed for 20 hours. The '
reaction medium is then. poured into 1 litre of water 15 with stirring and
the mixture is extracted with CH~Clz. The combined orgar_ic phases are
dried over NazSOa and evaporated. The residual mass is triturated from 60
ml of absolute ethanol and disperses as a beige-coloured solid, which is
fil tered off and dried. 5 g of product 20 are obtained (yield: 40~). m.p.
- 162-I63C. NIrLR (DMSO d6) : 3 .9-5 (4H, m) ; 7 (2H, s) ; 7.2-7.5 ( 8H (
ml . Ethyl 2-(4-chlorophenyl)s~iro[I,3-dioxane-S,5'25
5'H-dibenzofa,d]cycloheptene]-2-carboxviate (Examt~le 79) A mixture of 2.9
g (15 mmol) of paratoluenesulphonic acid monohydrate and S00 ml of toluene
in a reactor fitted with Dean-Stark apparatus is 30 refluxed until the
water has been completely removed. 12.6 g (0.05 mol) of the diol prepared
above and I6 g (75 mmol) of ethyl para-chlorophenyloxoacetate are then
added. The mixture is refluxed for 8 hours. After cooling, the reaction
mediu~~n is washed with 300 ml of 35 saturated aqueous NaHC03 solution and
then with 300 ml of water. The organic phase is dried over Na2S04 and then
evaporated. The residual oil is chromatographed on a colu:~nn of silica and
eluted faith a 5/95   WO 00I04011 - 66  10 JAN 2003 PCT/EP99/04831
EtOAc/cyclohexane mixture. The product is then washed with isopropyl ether
and dried. 3 g of a white solid are obtained (yield: 14~). m.p. - 206-208C
5 Example 80:
2-(4-Chloro~henvl)s~iro[1,3-dioxare-5,5'-5'Hdibenzo[a,d]cyclohe~tene]-2-car
boxylic acid A mixture of 0.6 g (8 mmol) of potassium hydroxide) 17 ml of
water, 70 ml of ethanol and 1.8 g 10 (4 mmol) of the ester prepared
according to Example 12 



is refluxed for 5 hours. The solvent is then evaporated off. The resulting
gum is dissolved in 50 ml of water and this aa_ueous phase is washed with
ether and ther_ acidified. The aqueous phase is extracted with CH~Clz. 1~
The combined organic phases are dried over NaZS04 and then evaporated. The
residue is recrystallized from a suitable solvent. 1.1 g of a white solid
are obtained (yield: 65~). m.n. > 260C CL R1 0 O ~R3 20   10 JAN 2003 WO
00/04011 _ ~7 _ PCT/EP99/04831 ExaasPles R2 R3 Rl I m.p. C NMR COOEt 13
-132 C 77 , , 1 DC1~: 1 2 (3H, t, J = 7.1 Hz); 4.18 (2H, d) J = 12.1 Hz) ;
4.22 (2H, q, J = 7 .1 Hz) ; 4.3S (2H, d, J = 12.1 Hz); 6.88-7.09 (4H) m);
7.13-7.25 (2H, m) ; 7.33 (2H, d, J - 8.6 Hz); 7.537.63 (3H, m); 7.74 ' (1H,
d, J = 7.9 ( Hz ) 7g / / COOH 244-246 DMSO ds: 4.28 (2H, d, J = 12.I Hz); 4
. 47 ( 2H , d, J = 12.1 Hz); 7.077.47 (3H) m); 7.78 (6H, m); 7.91-8.05 (3H)
m) 79 / / COOCzHS 206-208 CDC13: 1.1 (3H, t, ( ~ J = 7 Hz); 3.8 (1H, d, J =
11.5 Hz); 4.1 (2H, q, J - 7 Hz); 4.7 (1H, d, J = 11.S Hz); 4.8 (1H, d, J =
11.5 Hz); 5.2 (1H) ' d, J = 11.5 Hz); 7 (2H) s); 7.2-7.5 (12H, m)   WO
00I04011 - 68 _ 10 JAN 2003 PCT/EP99104831 80COOH> 260 -DMSO d;: 3.5 (1H/
/,d, J = 12 Hz); 4.6(1H) d, J = 12Hz) ; 4.7 (1H, d, J- 12 Hz); 5.5 (1H,d, J
= 12 Hz); 7.1(2H, s); 7.2-7.65(12H, m); 13.5(1H, s,exchangeable
withcF,cooD) Example 81: 2-(4-Chlorophenyl)-5,5-di~henvl(1,3)oxazinane This
product is obtained by reacting 3-amino 5 2,2-diphenyl-1-propanol with
4-chlorobenzaldehyde in refluxing toluene in the presence of
p-toluenesulphonic acid for 5 hours. The usual work-up allows the product
to be obtained: 10 m.p. - 169-17GC NMR (CDC13) : 1 . 72 ( 1 H, exchangeable
with D~0) ; 3 . 69 to 4.25 (3H) m); 4.9 to 4.96 (1H, m); 5.31 (1H, s); 7.19
to 7.6 (14H, m).   



- 69  CLAIMS 1. Compound of formula I: I in which X and y represent an
oxygen atom; 1 0 JAN Z003 (C6-Clo)aryl group or a 3- to 10-membered
heterocycle comprising 1 to 4 endocyclic hetero atoms chosen from 0, S and
N; the said aryl group and the said heterocycle optionally being
substituted with one or more radicals Z as defined below R represents a
hydrogen atom; a (C1-C~)alkyl group; a phthalamido (C1-C~) alkyl group;
(C3-C12) cycloalkyl; a group -(CHZ)p-COORb in which p is an integer from 0
to 6 and Rb represents a hydrogen atom or a (C1-C7) alkyl group; a ( C5-Clo
) aryl group ; a 3 - to 10 -membered heterocycle comprising 1 to 4
endocyclic hetero atoms chosen from O, S and N; a (C6-Clo) aryl (C1-C~)
alkyl group; it being understood that the aryl groups present in R and the
said heterocycle~ are optionally substituted . with one or more
substituents chosen from a radical Z as defined below and a (C1-C~)alkylene
chain; R1 represents a hydrogen atom; a (C1-C~)alkyl group;
(C1-C~)hydroxyalkyl; a (C5-C1~)aryl group optionally substituted with one
or more radicals W as defined below; a group -P(0) (0R8) (0R9) in which R8
and R9 are, independently, a hydrogen atom or a (C1-C~)alkyl group; a group
-(CHZ)t-COORS in which t is an integer from 0 to 6 and R~ represents a
hydrogen atom or a (C1-C~)alkyl group; a group -CONR1oR11 in which R,_~ and
R11 independently represent a hydrogen atom, a (C1-C~)alkyl group, a group
R~0-CO- (C1-C~) alkyl in which Rd    10 JAN 2003 - ~o  represents H or
(C1-C~) alkyl, or alternatively R1o and R11 together form a - (CH2);- chain
in which r is an integer equal to 4, 5 or 6; R2 and R3 independently repres
ent ( C6-Clo ) aryl ; ( Co Clo) aryl (C1-C~) alkyl; a 3- to 10-membered
heterocycle comprising 1 to 4 endocyclic hetero atoms chosen from 0, N and
S; or a fluorenyl group; the said aryl groups present in R2 or R3, the said
heterocycle and the said fluorenyl optionally being substituted with one or
more radicals Z as defined below; or alternatively R2 and R3 together form
a chain - (CHZ ) ri- in which r1 is an integer equal to 2 , 3 , ~ or 5; or
alternatively R2 and R3 together form the group (a) A t II II A 2 ~2 in
which A1 and AZ independently represent (C6-Clo) aryl or a 5- to
10-membered aromatic heterocycle comprising 1 to 4 endocyclic hetero atoms
chosen from N, 0 and S, the said aryl group and the said heterocycle
optionally bearing, in addition to the substituents R12 and R13. one or
more other substituents chosen from the radicals Z as defined below; and in
which R12 and R13 together form a chain - ( CH2 ) m-E- ( CH2 ) n- or
-CHRlq=CHR15 in which m and n are, independently, an integer from 0 to 6; E
represents a bond, 0, S, -NRe-, in which Re represents a hydrogen atom or
(C1-C7)alkyl or alternatively E represer_ts a (C1-C~) alkylene or
(CoClo)arylene chain or a 3- to 10-membered divalent heterocyclic radical
comprisir_g 1 to 4 endocyclic hetero atoms chosen from 0, N and S; and Rlq
and R15 are chosen, independently, from a hydrogen atom, ( C, -C~ ) alkyl
and ( Co-C1o ) aryl ;   10 JAN 2003 WO 00/04011 PCT/EP99/04831 - 71  



R~, RS, R~ and R~ independently represent a hydrogen atom; (C1-C,) alkyl;
(C6-CLO) aryl optionally substituted with one or more radicals Z as defined
below; or a 3to 10-membered heterocycle comprising 1 to 4 endocyclic S
hetero atoms chosen from 0, N and S, the said heterocycle optionally being
substituted with one or more radicals Z as defined below; Z is chosen from
a halogen atom; a hydroxyl group; n itro ; cyano ; phenyl ; phenyl ( C1-C,
) al kyl ; 10 trifluoromethoxy; (C1-C~)alkyl optionally substituted with
one or more halogen atoms; (C1-C;)alkoxy; (C1C~ ) al kylthio ; ( Cz-C7 )
acyl thio ; ( C1-C7 ) alkylsulphonyl ; ( C1-C~ ) alkylsulphinyl ; carbamoyl
; N- ( C1-C~ ) alkyls carbamoyl; N,N-di(C1-C~)alkylcarbamoyl;
(C1-C,)alkyl15 amino; di(C1-C~)alkylamino; a group -A-COORL in which RF
represents a hydrogen atom or a (C1-C-r)alkyl group and A represents
(C~-C~)alkylene, (Cz-C~)alkenylene, (C1C7)oxyalkylene in which the alkylene
chain is linked to the group COORS or alternatively A is nothing; or a 20
group -B-P (0) (ORx) (ORy) in which B takes one of the meanings given for A
above and RX and Ry independently take one of the meanings given for RE
above; W represents -G-COORg in which G represents (C1C~) al kylene,
(Cz-C~) alkenylene, (C1-C,) oxyalkylene in 25 which the alkylene chain is
linked to the group COORg or alternatively G is nothing, and Rg represents
a hydrogen atom or a (C1-C~)alkyl group; or alternatively W represents -D-P
( 0 ) ( ORZ ) ( ORS ) in which D takes one of the meanings 30 given above
for G and RZ and Rt independently take one of the meanings given above for
R9; and the pharmaceutically acceptable salts thereof, it being understood
that ( i ) when RZ , R3 , R; and R~ represent a hydrogen 35 atom; X and Y
represent an oxygen atom; R4 represents methyl; and R6 represents a
hydrogen atom or a methyl group, then R and R, together with the carbon
atom   1 0 JAN 2003 - 72  which bears them, do not form any of the
following divalent radicals: `C~CH, \CCH3 . `C~sHs or ~CC8~3 ~COOCH3 ~ ~
~CHz-OH ~ ~ ~COOCH? ~ ~ ~CH=OH and ( ii ) when R4 ( R5, R6 and R~ represent
a hydrogen atom; X and Y represent 0; and R represents pyridyl, piperidyl
or substituted piperidyl; then R1 does not represent optionally substituted
phenyl with the proviso that at least one of the radicals R or R1 bears a
carboxylic group optionally in esterified form or in the form of amide. 2.
Compound of formula Claim 1 , in which R4, hydrogen atom. Compound of
formula Claims 1 to 2, in which: I according to R5, R6 and R~ represent a I
according to any one of R represents a hydrogen atom; a (C1-C~) alkyl
group; a phthalamido (C1-C~) alkyl group; (C3C12)cycloalkyl; a heterocycle
as defined in Claim 1; a (Co-Clo) aryl, group; or a (C5-C1o) aryl (C1-C~)
alkyl group; it being understood that the aryl groups present in R and the
said heterocycle are optionally substituted w=th one or more substituents
chosen from a (C1C~) alkylene chain; a halogen atom; a phenyl group;
(C1C~)alkyl optionally substituted with one or more halogen atoms;
(C1-C~)alkoxy; or a group -A-COORf in which A and Rf are as defined in
Claim 1; R1 represents a hydrogen atom; a (C1-C7)alkyl group; - (CHZ )
~-COORc in which t and Rc are as def fined in Claim 1; R2 and R3
independently represent a group ( Co-Clo ) aryl or ( C6-Cyo ) aryl ( C1-C~
) alkyl ; the aryl groups present in R~ and R3 optionally being substituted
with one or more radicals chosen from a halogen. atom; a (C1-C;)alkyl group
optionally substituted with one or more hal ogen atoms; (C1-C~) alkoxy; N-
(C1-C~) alkylcarbamoyl; (C1-C~)alkylamino; vitro; cyano; and -A-COORf ir_
which A and Rf are as defined in Claim 1;   10 JAN Z003 



- 73  or alternatively R2 and R3 together form the group (a) as defined in
Claim 1 in which A1 and AZ represent a phenyl group; and R12 and R13
together form a chain -(CHZ)m-E-(CHZ)n- in which m, n and E are as defined
in Claim 1, or a chain -CHR14=CHR15- in which R14 and R15 are as defined in
Claim 1; or alternatively RZ and R3 together form a chain - (CHZ) rl- in
which r, is an integer equal to 2, 3, 4 or 5. 4. Compound of formula I
according to any one of Claims 1 to 3, in which R represents a hydrogen
atom; a (C1-C~) alkyl group; (C3C12) cycloalkyl; - (CHZ)p-COORb in which p
and Rb are as def fined in Claim 1; - (Co-Clo ) aryl or a heterocycle as
defined in Claim 1; it being understood that the said aryl group and the
said heterocycle are optionally substituted with one or more substituents
chosen from a halogen atom; a (C1-C~) alkyl group; (C1-C~) alkoxy; or
-A-COORf ir_ which A and Rf are as defined in Claim 1; R1 repres ents a (
C1-C~ ) alkyl or - ( CHZ ) t-COORS group in which t and R~ are as defined
in Claim 1; a group -CONR1oR11 in which Rlo and R11 are as def fined in
Claim 1; RZ and R3 together form the group (a) as defined ir_ Claim 1 in
which A1 and AZ represent phenyl; and R12 and R;,3 together form a chain -
( CHZ ) m-E- ( CHZ ) n- in which m and n represent 0 and E represents a
bond. 5. Compound of formula I according to any one of Claims 1 to 3, in
which R represents (C6-C1o)aryl optionally substituted with a halogen atom;
R1 represents -COORS in which R~ is as defined in Claim 1; RZ and R3
together form the group (a) as defined in Claim 1 in which A1 and AZ
represent phenyl; and R12 and R13 together form a chain - (CHZ)m-E- (CHZ)n-
in which m and n represent 0 and ~ represents a bond, 0 oY S. 6. Compound
of formula I according to any one of Claims 1, 2 or 3 in which   10 JAN
2003  - 74  R represents (C6-Clo) aryl optionally substituted with a
halogen atom; R1 represents -COORS in which R~ is as defined in Claim 1; Rz
and R3 together fore the group (a) as defined in Claim 1 in which A1 and AZ
represent phenyl; and R1z and R13 together form a chain -CHR14=CHR15- in
which R14 and R15 are as def fined in Claim 1 . 7. Compound of formula I
according to Claim 1, chosen from ethyl
2-(4-chlorophenyl)-5,5-diphenyl[1.3]dioxane-2-carboxylate,
2-(4-chlorophenyl)-5,5-diphenyl[1,3]dioxane-2-carboxylic acid, ethyl
2,5,S-tris(4chlorophenyl)-[1,3]dioxane-2-carboxylate,
2,5,5-tris(4chlorophenyl)-[1,3]dioxane-2-carboxylic acid, ethyl
2(4-chlorophenyl)spiro[[1,3]dioxane-5,9'-fluorene]-2carboxylate,
2-(4-chlorophenyl)spiro[[1,3]dioxane-5,9'fluorene]-2-carboxylic acid.  .
Process for preparing a compound of formula I according to Claim 1,
comprising the reaction of a compound of formula: RS in which X, Y and RZ
to R~ are as defir_ed in Claim 1, with a carbonyl derivative of formula III
RCO-R1 I I I in which R and R1 are as defined in Claim 1. g. Process for
preparing a compound of formula I according to Claim l, in which X and Y
represent an oxygen atom, comprising the reactior_ of an alkali metal or
alkaline-earth metal salt of a diol of formula II   10 JAN 2003 _ 75 H " R~
R3 in which RZ to R~ are as defined in Claim 1, with a dihalo compound of
formula IV 



N X X in which R and R1 are as defined in Claim 1 and X represents a
halogen atom. 10. Dio1 chosen from
2,2-bis(4-fluorophenyl)propane-1,3-diol; -
2,2-bis(3-trifluoromethylphenyl)propane-1,3diol;
5-hydroxymethyl-5H-dibenzo[a,d]cyclohepten-5ylmethanol; and -
(9-hydroxymethyl-9H-xanthen-9-yl)methanol. 11. pharmaceutical composition
comprising an effective arnour_t of at least one active principle chosen
from a compound of formula I according to Claim 1 and a compound of formula
I as defined in (i) in Claim 1, in combination with at least one
pharmaceutically acceptable vehicle. 12. Composition according to Claim
~-1~ in the form of an immediate-release tablet, a controlled-release
tablet, a gelatin capsule, an injectable solution or a cream. 13. Use of an
active principle compound of formula I according to compound of formula I
as deLined in Claim 1, for the preparation of a r intended to prevent or
treat atherosclerosis and diabetes. chosen from a Claim 1, and a (i) or
(ii), in ledicinal product dyslipidaemia,
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