; opqr st uvwxyze3eR L 6 TR WO ~~~VI 10 JAN 2003
PCT/ EP991 04831 CYCLI C COVPOUNDS USB@@BMW&MEN&M%EEATNENT OF DYSLLEIKE%%%
ATHEROSCLERGCSI S AND DI ABETES) PHAR AL COVPCSI TI ONS AND P H ON
PROCESS * W®ddgd1iThe present inventionP8ates to cyclic cEEBERMIMSTNI ch -
can be used ~n the treatnent of dyslipidaem a, atherosclerosis and )

di abetes, to pharnmaceutical conpositions containin% themand to 10 -
processes GYGLIHrGNRPUNDS USRRIL EWrAHEUFREATMANE OF nRESALP SREMIA), SHTHERDSGLEROSTES ¢ he
use c~ thed® 8 690 S HABNAGENS TeAL GOMRQSIMIQONS ANBi FRERARATIONARACS SP nt ended

for the treatnment of dyslipiaaem a, atherosclercsis and diabetes. 15 In
nost countries, cardiovascul ar ~=sease remai ns one of the nain di seases and

t he nﬁwmmmmmwmmmn nortality. About a third of nmen devel op a major

cardi ease before the age of 60, wonen showing a | ower risk

(ratio of «dd0 10). This di sease 20 beconmes even nore prevalent wth age
(after the age of 65, TWofren HESERE | usnvastyoh nerzediataso cardi ovieskid ar

di sease as menkomyagrubar Qi sLasesn such ass&Pronaryr gl se@s€arment ot
cerebrovascui ar. acci dents, restenosis and peripheral vascular di sease

remain the mai RYEAHBRARFMDZ: npr & BFFITS GHRF B caPd hr otigdRREe T he ViR | d.

Al t hough the dbatrmaadethecalif estybsiciohaccederaigindie coswi oppent c of
cardi ovasc%iar (il_iogggsgg, fargpilr_letig.%)ret_'clj}es eosi t s QN eading to

dysl i pi daeth~aPi's Fgnt 7T cantP T actor- 15 CardroVvastll ar attacks and deat h.
30 The devel opnent of @hfeioyehtioBi slappeaistes e Ihenkezk nai ntlyes®

dys| i pi daem a, -whi6lnABANS,AONOL LR ﬂﬁf;éao%f P OREATELAS 1! NekDgu Lt ood

pl asma. This dysfunction 1s particu evident in_coronary disease,

di abet es and oB&$eR{ed3s FRE corfdébt | WMIHARN T 0 eXpl ai AYShePdBIRT bAMENt Of
at heroscl er osi gthasoreilakysbeennaogusies:€s . the nmetaboli sm of chol esterol

and on thelgetabo'_:snkof :rigéycerides" However,.s ~ nce the ~?s=arc.”, s
tua~. es o~1= and_e ~0 dUOST | oFOBPTIIE83, AR HEYIASSHT A i 93P EBnce~
has W O 00/ 04@ik1ns2 ong bE Ihe?(nain diseases and the main cause of

mortality. About a third of men develop & major
cardiovascular disease Dbefore 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, cerebrovascular accidents, restenosis and
peripheral vascular disease remain the main cause of

25 mortality and hanaicap throughout the world.

Although the diet and the lifestyls can
accelerate the dewelopment of cardiovascular diseases,
2 genetic predisposition leading to dyslipidaemia 1s a
significant factor in cardiovascular attacks and death.

30 The development of atherosclerosis appears to
be linked mainly to dyslipidaemia, which means apnormal
levels of lipoproteins in the blood plasma. This
dysfunction is particularly evident in coronary
disease, diabetes and obes:ity.

35 The concept intended to explain the development
of atherosclerosis has mainly been Zfocused cn the
metabolism of cholesterol and on the metabolism of
~riglycerides.

_However, since the =

40 =t ai.. {Lancet, 1963, 785-789
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esearcn studies oy Randle
)

, an original concep:t has



2 3~ PCT~~~~~ 93 peen proposed: .~ glucose-fatty acid cycle or = ang g
cycle, whyeh.des¢ribes regulaticn of the eqm ~brium bet weelpcfsh%g% Wpol i sm
of lipids, T1nterms of triglycer~des and chol esterol, and the oxidation ef
G ucose. According to this concept, the 2~._~nvent ers ?-:ave devel oped an
origi:~al programe, the aimof which .0 find novel conpounds which act
si mul taneouslé e: ~ t%eomet abol i smLcC]‘OSI |_p|adC andC lLuccse. Fibrates are

wel | - known Thete pel? €°3 agents “ Wit FrEcharni sr?‘n of a8t i oh-VF a Fhe™* ~Cf3'e‘rCX| semne
Proliferator #¢tiwat @@m@ce@@msibea'he:%url@ctamrors arend ; egurrm:nrxggul ators
of |ipid metapoljsm i hhe IjyversPARR ; seformpsdd theyl aste hen yea

thl azolidir.ea~. ones have been descri bed as powerful hypogl ycaem ant agents .

.~ ani mal s anBCHENYCEEIGRS FEEr . CREPEEE8ACLhat 2Rfi a¥if | BIEETARBs @F e
powver ful szl e§1u<\z’@s@CtA&’@b9ﬁ§n@f tanainher datdemf, PPARS: nPRARYr{ Lebvann et
al., J. Biol e? 995, 270, 12953- 12956% TEe Invent,or .have di scovered .
a novel class®®¥e %%%uﬁ‘asomh?%ﬁa r B*pBO0RT T Tl atfi Gators 8 *the*PPARa and
PPARy i sof or méin®n raveduntoopotids adtiich tyctt ese lcampousds havetle
subst anti al 0 nt h g ant effec~. The conpounds of
the inventi onxgo%%%g%ﬁga?o“gpg he @/&@ggé% ~X Rl R~ .R- ~n which X
and ! represent, independens| Fref Wéééhkt}@ﬁér ~h§‘“396!1§tlﬁylaéﬁét§r guph an

oxygen orjsul Ehﬁ.ecﬁfaﬁ%morof‘ NRa-i drid Wi CBnBa“ro%&ro%@aﬁna @ ydraggpoatom a
(C1l- C~) al kyl, r a3 to - menbered heterocycl e

, CO-Co 9
Conpr i 5 ng 1’ P55a EhABeyEFFEPRERETc aToREs CHaREsbl ot of s & dmnein.
said aryl cr oupgamdtbhe S@fd SUBST| MdERCSHEER ( RULECRE) 1ivdr JANPRAA3 V\D
00/ 04011 PCT/ EPg%/ ?#é}Sl in3 t{1eet ré%q:yckgqoptégpgl I y#},pleal r;setdl %H%gd W th
one or rmore radrcars' z as” defined bei oW, ¥e reésents a y ogen a
(C1-C ) al kyl @geveppbegnpridrdimatd é@lp@wrrauky|hym0@}wca@ma@12)ac@ycsoal kyI
a 5 groupys(CHZ) p-6QRRA < N ak ChyBni s ar | n{egernfeam Q 9r§e§nd1‘RQ*‘
represents a hxgr&(%%en atomor a (Cl-C )al Igyl group; a Cl o) aryl group a

3- to 10- nenbér et e BEFELRCEORABE Qoﬁﬁrjt%lo S@-eﬁ’?&dé’fclai LIYEters 4
chosen from 0,anStaed Noram (dG30- PmPs ar yPARLCL{ Cehmahkyktcraup; J10 Biblbei ng
understood th he aryl greups e Lkn,R and the said heterocycle are
optionally su?h[ 5‘\ at e(?)és %qghelgr@%éorggggt))s'ti tuents chosen from a radical
Z as defined bel ow and@heg (l(D‘L‘E@Tf)Q;IEkWW ¢hataveradr apneyent slashy@fogen
atom a (63- Coudenin d@r Q'Vrplclq-5 atel-Soe bindll O)é)é%lll@éltor% (&6- he) gl group

optionally substl tut ed one or_nore radicals defi ned bel ow, a
group -P (0) (G0B)F P(}kﬁf@)lﬁor’f%‘ﬂsch B ARTORARC aPE, tlhr”r&erfeﬁ’&)‘é’ﬁttlyy, tR&¥¥dr ogen
atomor a (Cl-dempalufids graxs aagr cupstaEH2 )Rt - COORD iy iwiettiahiti S adud

i nteger from o] ,_ ~ JgRresents a hydrogen atomor a (CIL-C )al kyl
group; a gr oug&p@é& %ﬁ%‘q e f::fc%h’Rl o and R1, _ independently represent a
hydrogen atom a (Cl- @heal RW‘PQF‘BGﬁ & gikbép Rd’@e@t}o'( CEOCLRsSAPRY| G

whi c: ~ Rdorepresentis H ¢Jei1(del- C-)al kyl, or alternatively R _~ and 25 R 1

together forma - (CHz) =- chain i vx/m& is an , integer equal to 4, 5
or 5; Rz and R3 independently repr 4 hydrogen atom a (Cl-C-) al kyl
group; (C3-C12) cycloal kyl; (C6-Clpy a ; (C6C o) aryl (Cl-C~) alkyl; a 3-
to 10-nenbered heterocycle 30 GQIP i sing| 1nt 0 4 endocyclic hetero atons
chosen fromO, N and S; or a fluobeayl oup; the sdid aryl groups present

~n Rz or R3, the said heterocyc Bpaid fluorenyl optionally being
substituted with one or nore radi cBfs Zas defined bel ow, 35 or
alternatively R~ and R3 together corma 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),, WQLO0104011
X and Y represent, independently of each other, a
30 methvlene group; an oxygen or sulphur atom; or -NRs,- 1n
wnich R, represents a hydrogen atom, & (C;-Cy)alkyl,
{Ce-Cr0) aryl group or a 3- to l0-membered heterccycle
comprising 1 to 4 endocyclic hetero atoms chosen Irom

&, S and N; <the said aryl group and the said

SUBSTITUTE SHEET (RULE 26)



-4 R2RL PCT,'EP9 ~0~~~ 2003 ~.n which A1 and A i ndependentl

represent (Co-C. ~) aryl or a 5- to 10- menbered aronatic heterowcfl/-\ﬁ 2003
conprising 5 = to 4 endocyclic hetero atoms chosen from!~ and S, the
sai d ar yWO@gp/e9hl and t he said heterocycle optionally beari ﬁﬁTmf??/oéﬁ?&l tion to
the substituents R12 and R13, one or nore ether substituents chosen from
the radicals as defined below, and in_whi.ch R ~ and R ; together 10 'crm-
a chain - ( CHZ) mE ( CH ) n- O -CHR g=CHR15 in which mand n are,

i ndependent | yet@pck Pt egerogt ¥R 10 Beikgl SRIRSERLS < bPDNER QneS oz NRe-, in
whi ch Re represents a h{dr gen $t m or %q& C )alkyl or 15 alternatively E
represents a"fEl- E2JL1GR n%so € B 55394 ene chain or a 3- to :
10- menber ed Hi \r@lpe:mtselme:tsermcygﬁmgeadlam@lm caprCstmy al kiya dengocyglic

mdependent 1§ en-aSTbineadtgs”  EB0E & PR AR G o) aryi:

Rg, R5, Ro agdorp rrﬁ@ép)ed'rd?@@tRlnylr\epr‘esan as hydr bgeagat ofiroft C1- &) 6 al kyl ;

(C6-Clo) aryhngptiongkbyesuRsti tut edqrgddeth QP& Of ke fadi as
defi ned bel own or a 3 8 1 menber eg@hert eglreocyclge coorgp?r)l Si 51@1 ﬁq?ﬁk%

endocyclic 2§TouRy eré‘ at@rﬁs eﬂ@sré’rJr FrOAYP’ Nand®s, the égl rBeRBEERDCYC e
optional ly baengrsubstit Lﬁcecqustﬂmgonxa b 4po@rre;tcr@dj:mi shdz@aso detbmned bel ow,

= h f I h | ;
ohenyl  (cr coreaeRy FEoB08T B Bl Biotnogs ot Bay Gt SsiloRspe o™
subst _tut@d 4%r |btehr‘0heurmlemce0¢1atbQEntanrae‘w( GreCHs g kesgnt (B1-R' - . .;)

| kyl th ~ X | k ; -
glkzlguighlg%%dcgg?écygéfE()néﬂgkﬁeykl% ¥k§u' Ca?ﬁ%ﬁ. sugskléut?%

ai kyl car banoyrth( Grgs of moaﬁkﬂubéﬁqlﬁéenais chpsern) -mzyuerﬁ:ﬁelcel gFoup,

-A-CCO ~~ ~ lasSUBSIhEHTEeENEESnGR@LEc2~6d7 alkyl\é@eOQh@ﬂﬁll J 10 15 20 25 30
- 5 10 JAN %003 PCT/ EP9t9/ 04831 represe —C rogen atomor a
(Cl- G ) al kyl “gr oup and A7 efir e%%cﬁf%g?rﬁ aéofn al &yl 7 (%@ Y T8FRERYI ene,

(CL-C;) odxyalt vkyCerie{dmdetth,he ai kyCer@othayh |srbppkecbgtecmlaélgr oup

COORf or altey I ot 0;qrOr roupi-BaR () LORXL#6 in
which B take?u%%g \(‘)E%t%édé !F’rggﬁl fgﬂig;o\fenm £? A a g\%& ang Pa(~ ang %ﬁ

i ndependent | PeLQkE cheJPUPheP Reys ( %ﬁ‘%)errff c‘r’l'liF\"Eh aBpvand Ry are,
independently, a hydrogen atom or a (C;-Cs)alkyl group:

a group -(CHz).-COCR. in which t is an integer from 0 to
20 6 and R represents a hydrogen atom or a (C;-Cy)alkyl
group; a group -CONRygR1: in  which Ryg and Rn
independently represent a hydrogen atom, a (C;-C-)alkyl
group, a group R40-CO-(C;-Cy) alkyl in which Rg
represents H or (C;-Cy)alkyl, or alternatively Ryp and
25 Ry together form a -(CH;).,- chain irn which r 1s an
integer equal to 4, 5 or 6;
R; and R3 independently represent a hydrogen atom; a
(C1-Cq)alkyl group; (C3-Ciz)cycloalkyl; (Ce=Cig)aryl; (Ce-
Cio)aryl(C;~-Cy)alkyl; a 3~ to 10-membered heterocycle
30 comprising 1 to 4 endocyclic hetero atoms chosen from
O, N and S; or a fluorenyl group; the said aryl groups
present in R; 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 R; together form a chain
-(CHz) 1~ in which rl is an integer equal to 2, 3, 4 or

.
’

wr

(@]

z aL:erxatlvely R, and R; togetner form tne group (a)




Wrepresents -G COORg in which Grepresents (C1C~) alkyiene, Ciol%
al kenyl engg of/6ab1C~) oxyal ky 1 ene in which the al kyl ene checTrep p 132”3 to
the group COGR9 or alternatively Gis nothing, and Rq represents a hydrogen
atomor a (Cl-C,)al kyl group; or alterngtlvely Wrepresents

-D-P(0)(ORZ) (ORt) in which D takes oné of the neanings given above for G
and RZ and R~ independently take one qf thg meani ngs given above for R9;
and the pharnaceutically acceptabl f, it being understood that
(i) when Rz, R3, R5 and R~ re rogep atom X and Y represent
an oxygen aton RQ represents Ae?:) esents a hydrogen atom or
a nethyl group, then RL and R t e carbon at om whi ch bears
them do not formany or the follow ~wai #r.t radicals: Cog C6H5 ~ C6H5
' \C~ ~ ~C~COOCH or COOCH3 ~ CHz- OH 2| S%@H0oH 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 RL does not represent
optional |y substvhichdAphendl A:Fomagpgndegridonpearsesseritl (e d: y)p@svbf
ceonetr~cal ispners-and StEMOIROIRS S QAUnddie COIPOLHEs: £ E%Wi@ln

001 04011 - 6 .10 JAN 2003 PCT/ EP99/ 04831 The physi ol ogi cal | y ‘accept abI e
salts o~ the cohPoln§8C8FYFOrRUNEERFP E6RPE] é:é’otsl’i’é1 A ¥rorPe’P&i th netal s

and in parti cuh?rsmah%ﬁyka@romt&he t lad kﬁhrﬁehEtéadﬁH}cﬂet apsiongl:
transition ne uch_as assi um,,.c nesium_or
al umi ni um org% téjh"g%’aseé1 s%%??dca > aqu us an%lﬁsg g'tleseég%gér 776r 1%é‘r; Jiary

am nes (such asedbethgkanthbert sishiyteenne, chopen~droe, theperazcaks or
mor phol i ne) or wist hybasi&y 10 8l N0 ,aai ds, (§HEBnAR, 1y§h89 =&l aLQEE'hé'F) or

wi th osam nes (such as nmeglumne) or with amno ol's (such
3- ani nobut 4noF °&Ad2 25 3@+ Roet hanol ). According to the i nvention, the term

"al kyl " denotes a |inear enchs qnnghedﬁgty,gt Qﬁar-tmmlpasmjls-adi cal 15 such as
met hyl , ethyl, pr i SQp e ut yl | so , pentyl,
hexyl or heptyf1 &ﬁét{u‘ (:1{15{/) 2% ’ou]p”}/(tkésp Cg)esrttr At € %’é ot © IPm%e
hal ogen at ons toi t6:pr Bf e:m:me;semepr esehbsdperCf,I ubr oa-IN@éI-,arndt i whpaht iRgul ar
pent af | uoroal kyy-es2@rIhe zerm c@&f&f’ denpt es ,an al, %r{lcgra“i sas defined

t

above |inked to an oxygen atom es of this are e meth xy, et hcxy,
i sopropyl b}y, 2BGEERFLANELHexy | éﬁrr%&i"&él s& Thert%er AlkyyeRsal RYyi "(Sdenot es

saturated 25 hkygdraagarden- kasach goaups Wii-ch tean oe-meniteredr RAkweyaki ¢ and
conpri se from3 to 12 arbon referablé frlom3 tg’ 8. The g oups nor e
yl S

particularly pretae ére r’fﬁ%&&? i °@§£t85f‘ su¢h a cf@ld&gly
cycl obutyl, cyeltepentaylomscybbehexﬁtem30, cycaodept yandcycl ooct yl

cycl ononyl, x| odeayl,, cycboundscyl anddusladndesyl s dhes t%ry@roe@hogen

: neaps afluorlne chl orine, brom né or iodine atom The term "aryl
repr esent $0a A6 drvlbct)yft;t)i" &G SistC iy dfydadr bon- basea group, conpri sing

C ,.~ 10 35 caborr:at opp, aRUCIR-asipheryhdet - haphicye s e BUBS | HYHT oGERET

(RULE 26) OI 0401 AN 20 CT/ EP 9104831 The
"het erocycl e" V\g not eég ]Cm%ﬁo“]‘ glf btoéc"’yclui EHing B * 8?89?%1% %’rSter'rLtltgronatl c
zalLUre conpri tutyp Idneo 40 mphg medbeass I ta® 4de)fflrv¢ﬂtbeh¢&er octupi 8a by

 denti cal or did ey Gilin Rl AT y=1R0SRMpE Lol QUEET, SHAlddyu sand
ni trogen, such as, for exanple, aziridinyi, oxiranyl, oxazol ¥1I fury
t et rahydr8f5ury’letet¥(9nzcﬁtlﬁ"észol‘§}'fosedyrHﬁ‘ﬂ‘i‘ ny®: plri a8 nyl peﬁach vl
qui nolyl, tet rradnairdwumaol ybtlbﬁatayolbsélmgphhhalsazmyéd rmtrtjhnybmel raol yI
chrorrenyl, 10 chroman qchronn n rrolyl radicals. The term
"het erocycl e" '?)Ore er%a 1Ida‘dgenot s dteﬁ)ie’ﬁélg %’r yl or pyrrolyl.

2 1s chosen from a halogen atom; a hydroxyl cgroup;

nitro; cyano; phenyl; phenyl (C,-C5)alkyl;
30 =zrifluoromethoxy; (C;-Cy)alkyl optionally subst:ozuted
with one or more halogen atoms; (C;-Cs)alkoxy: (Ci-
Cs)alkylthio; (C2=Cq)acylthio; (C1-Cy)alkylsulpnonyl:
'Ci-Cy)alkylsulphinyl; carbamoyl; N=(Cy-
C-)alkylicarbamoyl; N,N-di(C;-C~)alkylcarbamoyl; (Cy-

35 Z-jalkylamine; di(C;-Cy)alkylamino; a group -A-CCOR: 1n

SUBSTITUTE SHEET (RULE 26)



The pht hal am do(C1-C-,)al kyl group preferably denotes the rad| (C::fb) 2&
formula: d NC l-izll 15 When R represents (Co-Clo) aryl, )J rzw
(C1C,)al kyl or a heterocycle, the aryl group and the heteroc cl e can be
subst i t uwedomitih a (CL-C, )al kyl ene chain. In this case, tRETERY48e . -
val enci es of the said 20 ai kylene chain are linked to two nmenbers of the
aryl group, or of the heterccycle, respgctively. Denoting the aryl group -or-
the heterocycle as C, the struct~:re formed can be represented in the

fol I owi ng mepRess @CFlré)preGea%sl rhmnygbo@enr%%ﬁnsecm Sal, C21r-c3)aﬂkv§ 6 er
7. Wen R1 regresents which R ~ an R, t oget her

group - :
forma cha~. R ou}("’CI—|Z)“”% Fa%’J Iepfeaﬁatf‘he niEF gt B 7R Shi ch Eéars t hem
toget her form) ealSienyZL—enmrber@d-Cnbbkngloylem@ u*.omomls:mng:rem ebrpTysdi C 30

; ar ogen atonr&hal]l1 Y J&Nré{)e% é/gD ?Qéoégéﬁphc% CT/ P9y 4r8na1t V\y]%%h R7 a d

repr esents fruoreny era | uor en group
R, together =eor rﬁ%l:hlr(C,GHZPrl a TR, F@-&h@ F@Rar{@%he ar bidri cat chn whi ch

bears them tgggtbepna B&ef&reabde)énfql 1%94 %ﬁwlaﬂé@@panahﬁ( benay! group

may oe nentigned as a preferred é (C1-C,) alkyl group. When RZ
and R3 toget Rer 1FOFRERRR Gt bupat )°Ee a{“e‘“"i“'\,"ylFl RI3Y4D “RfwRitch Al,
A~, R ~ and BRb3vere as defined above, ~, and A2 are hydrocar bon based o~

het er ocyclic wl | cQ i.Si ng._ east _one yl unsat urat i 9 >C=C< and
beari ng at Ieas?gpﬁssgplél cal R%bo Br #&3,“’%%%%?. vele§/°r Sas s?&bstlr&tluent but

possi bl yl%eaﬁnhglwemener 40bstq) aldenylehesen (Chofvidwyabidybales Zims
defined abovgn;bh igPreferiad foRa M and 1A7nkte8 rteoorf:ﬁ? Ergﬁgn O(gﬁtl onal l'y

substituted with one to four substltuents Z. e Note at the
schematic reffesdhtafrahi teln1 GanélSAZ“‘@ﬁ1'\1/3e"|“‘ﬁ'ab@*\li’éi mBang IPLesentsal2and A~

are |inked t@vﬁhagaan\atmr kan At am-sas brpl 1yryug; cakbenteanbenveingl e
bonds (bond %Zr or. | % , respectively), the carbon atomof the ring Al, or
of 25 she ring &? e;gg 8ct|vely, engaged in this bond (2, or 2',

respecti Vel y)y-Dbé&i(Rg (OR.5pQRt)ypey whichf Or miakgsa cacubd e bbadnw'anhngs
nei ghbouri ng Gakhon rﬂ:tv%mféf’c@t QRﬁd' B, adnhd Rosmaeaer(&@zwp 2ak@' oRe’

respectively). The substituent z 1S locat ~n ‘any position 3v cn the
ring A _, an®Lsithe BELVRIRES Siyep ﬁR@HetSOFh%g'rl ng . _ via any of the ring
menbers of AZndHeweveharmadesticpleleatedptoplR ganrel RiSréorf substitute,

(3hnd 3) %6 roprosd BTN Er8eAB60a S Ehehe, | SUBSTI TUTE SLEET (RULE 36)
20 (i) when Rz, R;, Rs and R; represent a hydrogen
atom; X and Y represent an oxygen atom; R4 represents
methyl; and R¢ represents a hydrogen atom or a methyl
group, then R; and R, together with the carbon atom
which bears them, do not form any of the following

25 divalent radicals:

i CeH
N ~CHs \CICH3 N | or \CICSHS
. ; [N ;
7/ “coocH, / “CH;-0H / "COOCH;, | / “CHy0H

and (ii) when Ry, Rs, Rs and R; represent a
nydrogen atom; X and Y represent 0O; and R represents
pyridyl, piperidyl or substituted piperidyl; then R,

30 does not represent optionally substituted phenyl.

Formula I encompasses all the types of
geometrical i1somers and stereoisomers of the compounds
cf formula



WO 00/04011 _ g 10 JAN 2003 PCTI EP99104831 According to théUIJMgﬂqjl on,
pr ef er r edvowensorngs of the group (a) are: and O 5 The t er nPCHEPIN4Rans a
(C1-C,) alkylcarbonyl radical and the term"acylthio" nmeans a

(C1C~) al kyl t hi ocarbonyl rad'cal of formuta_S alkyl. t According to the
invention, the term 10 "al kenyl ene" radi cal noreover neans a dival en~

hydr ocar bon- based radi cal bearing one re ethyl enic double bonds, such
as, for exanple, -CH=CH or -C H 15 or%3 \ The "carbanoyl" radi cal
denotes the nonoval ent radical of- for v CO-NH2. The " (C1-C,)

ai kyl carbanoyl " 20 radi cal denotes RBughrba radi cal substituted with a

Cl-C, al kyl group on the nitrogen ato ﬁ‘ "di (C1C,) al kyl car banoyl "

radi cal denotes a carbanoyl radical %‘ kut &d on the ni t rogen atomvvlth
.wo C1-C; alkyl groups. 2~ The " (C1-®) afkyl ami no" radical denotes a:

am no group substltuted on the n trog r atomwith ~ (C C) al kyl radi caI
and the "di (Cl-C-) alR§l aRM"Hd*Cra8+catl YermteRP P S Nt HrdDuP Subsei t ut ed
on the "~itrogempouatemodi tt rinwd a( @13 ch&bkyber&ﬁbC%bits3thﬁ§a9mQﬁﬁ S40

d b 2
coct bes comyauads SN 3 Jotelalos  tededioe B 8 e

car poxyi ~c f~~nc n p05|
ri ng, which: h@\léhanmecehﬁué’s’i vEransahtbar rnhﬁjttarﬂm c (@erchvi 8y. sdsiiem,

recently, (4Hsoka3henzodza0x,n8; Z%é}%ﬂun? g déléfﬁ@'@ﬁﬁler ngqwed with
hypol i paem ant activity have been described in cur . em Ther. ,

1983, e~'7 . I%ﬁ&?er*u‘irhea%eﬁ‘i‘b%f?‘b%aﬁ‘ém%ﬂ%c%r Se6PNEREYe WonpfoinidSYdi ffer s

entirely fromatrdiemesiruct(uluenc the conpoemgisl ohitde | nventd oyl akaineghedr on

Asyrrsnetry, vol Q721086, .992 descri.bes the as tric
synt hesi s of cnnlprearl R~ spé “RATBEr 15X culmaorrF{Shr?> ﬁt h&Si s" }olgmératsehc

conpounds 16f famund a:acids ~ (SL5h10a$5 mszselocﬁAl\hQ@Dﬁ-mTl EFP99/:Q4831
CsEi S~Ro HSCE 5420, Rqucﬂncgs meglumine) or with aminoc alcohcls

(such as 3-aminobutanol and 2-aminoethanol).
According to the invention, the term “alkyl”
denotes & linear or branched hydrocarbon-based radical

15 such as methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, 1isobutyl, pentyl, hexyl or heptyl. When the
alkyl group is substituted with one or more halogen
atoms, it preferably represents perfluorocalkyl and in
particular pentafluoroalkyl.

20 The term “alkoxy” denotes an alkyl group as
defined above linked to an oxygen atom. Examples of
this are the methoxy, ethoxy, isopropyloxy, butoxy and
hexyloxy radicals.

The term “cycloalkyl” denotes saturated

25 nydrocarbon-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” means
a fluorine, chlorine, bromine or iodine atom.
The term “aryl” represents a mono-~ or bicyclic

zromatic hydrocarbon-based group comprising € <o 10

L)
(92]

carbon atoms, such as phenyl or naphthyl.

SUBSTITUTE SHEET (RULE 26)



"' CH G113 CH3 H3Cin which R represents -COOCH3 or - Fﬁ@ﬁxﬁ& t hat
docunent nmakes no reference at all to the pharnacologlcal vaI Wﬁese
conmpouncs. In addition, J. Med. Chem, 1969, 51 describes antllnflannatory
conpoundewnmmmmaryl-2-a-piperidyl-1,3d|oxane type. Anong PREEL? %ﬁﬁbunds T
hose corresponding to one of the followng fornulae are relatively close to
t he conpounds of the invention: R R -and-y r 2 in which R represents a -
hydrogen atom a chlorine atomor a nmethoxy group; Rl and R~ represen-~
either a hydrogen atoRe amezhKyhhgrteupcoelan aayéhogre@um am@nEZB of a

nmet hyl or m ethoxy,.group. SUBSTI TUTE SHEET é 6 N 2003 WO
00/ 04011 PCT/DI%|5§§¥02183fmgll °Howdt ¥t the 8hti ! OFH Féﬁf?ﬁrtéf:y a“éFHrty of -
These conpourdsipirdsi.ngne way ¢Onpamrgblreemivdrs t he tepdl ~pi daentxcaand

nypogl yeaen: ¢aaakla by, dladdia Lomglingse el L0e LOYERL! Qlond ARG, he
conpounds of the |nvent|on certain are pre¥ gr oup

preferred cowp@@nd§&ﬁﬂ%ﬂwﬂs§%ﬁpﬁ%% C@W%ouﬁﬁﬁr%geﬁornﬁPﬁhl §§ deﬁpﬁed above

for which X @&dmﬁleepreeeritn@rin@/&ygen oam@nylo A saceRd yaroup Rf-yoreferred
conpounds consi st orrpound in which R4, R5 Ro and R,

represent a HYdré gﬁr8€HEV A third 3 arred coMPodHEL dnsi sts of
t he corrpoundspymfz.dbarmyna lp iige nakaiiaty 1, 15:1Lﬁrroeigrlesetrﬁts:ath1gm lgtlom a

(C1-G )alkyi X pht 1- C | gr IoaIkyI a
het er ocycl e as %%?Olgd ovéﬁg%gg?%ﬁﬂulgafghgy(cg %#Eylér(ﬁ%é%%% ‘or a
(C6- d o) lérylchrerenyal kylsogm@plamytl padngyymdeyst 68d1iER4E -t he ar yI 20
groups present in R and theesai d hal&dQuied e ar epepkLeRBh Yy hsidelut ed
wi th one or re sybsti tuents chose fronra (C1- 87)a|ky|ene chain; a
hal ogen atom® yIEYrout PEFX V I'kyl optionally substituted with one
or: ntre hal ogen atonﬁ?m{(ﬁpﬁbhalkmxyg Or-Ca grkgp - Ar2fup~~Q@FRIfeebilyi ch A
and Rf are as e b J.; R represents a hydrogen atom
a (C1-C))al ky qu;‘;vfoe{}.pclh%l gé% &)@I:g %% | %¢h t and Rc are as defined above
for formula I; 30 R~ and R3 |ndependentl
group (Co-CIo) aryl or (C6-C o) ary (C1L
present in Rz and R3 optionally ®|
chosen froma hal ogen atom a ({4 .
with one or 35 ;yore hal ogen at oMy e al koxy; N (C1-GC;)
al kyl car banmoyi ; (Cl-C,) al kyl am no; nitrc; cyano; and - A-COORf =:~ which A
and Rf are as defined above fog formula @ or a ~.ternatively R and R
t oget ner forr;, the %5oup a) as defined abovs for formula = in_which A,
WO 00l 04011 - 12 represents (Cs-Cyigp)aryl, (Cs—Cyig)aryl(C;-
Cy)alkyl or a heterocycle, the aryl group and the

heterocycle can be substituted with a (C,-Cs)alkylene

represent a hydrogen atom a

C-,) alkyl; the aryl groups

: ed with one or nore radicals
p optionally substituted

chain. In this case, the two free valencies of the said
20 alkylene chain are linked to two members of the aryl
group, or of the heterocycle, respectively. Denoting
the aryl droup or the heterocycle as C, the structure

formed can be represented in the following manner:

(CHa)n

25 in which n’ represents 1, 2, 3, 4, 5, 6 ocr 7.
When R; represents a group -CONRjgR;; in which
Rin and R;; together form a chain -(CHz).-, Ris, R:u and
the nitrogen atom which bears them together form a 5-
to 7T-membered nitrogen ring comprising an enaocyclic
30 nitrogen atom.



1V JAN 2003

5 10 15 20 25 30 10 JAN 2003 PCT/ EP991 04831 and A~ represent a phenyl
group; angofgbgs@nd R ~ t~uether ~or:n a chain - (CHZ) m E- pCEEYS/04831i n
which m n ana _ are as defined above for forrmula I, or a chap n

- CHR1, =~HR15i n whi ch R14 and R15 are as glefr ned above for formula l; or
alternatively R2 and R3 together Forma chain - (C-i2) rl- in which rl is
an integer equal to 2 orﬂ faq oup of red. corrpounds
consists of the corrpoun%s o] Ir5mlf§ I %Egﬁ% s ?éugégéﬁts a” hydT gen
atom a (Cl-Ceryaekgblygrbop; °(C3u@_qf)ylcyq:ﬁ@a$kyl - (CHZ) P—COO?b in which
p and Ro are as defingdegbaye kar Rf OkRMknkir -= ({;[6 L 0)cayl-0kna,n
heterocycl e as defined above for formila T; bei ng undersfood that t he

said aryl grodp and FhedR%j dh%e?%t%%Wc?eo%r‘éﬁgﬁtr%ﬁéFFy@ﬁ‘BsﬁEﬁFEﬁrw th
one e= norg selaetfetcuemt/sfolmsenc_f/twp@om 0@19611:&'[0”1 a (C1-C)alkyl group;
(C1-C~) al koxy; or - %}:OCRf \qclgr ch A and are as d fined above for
formula I; R1 represeg § ab( ) %ﬁw oIPa (éﬁZ) Cbro A which
t and R~ are asedefriredd (8boVe)oylfiGr1fiil alkylaggrupp - CONR1OR11 |n whi ch
Rlo and R11 are as defg,pedrab or, ash, n t ther formthe
group (a) as defined ?ggge ? Qﬂ(t?oﬁr mTJ:IO %Hﬁg% \M%r %EZ-R% gﬁdﬁgﬁz??gpr esent
ahenyl; and R12 and R, _3 together for A chain - (CHz) mE- (CH; ~- in

whi ch m and n represent 0 and E LN pona. Anong t hese conpounds,
those for which R represents a ;eqr (01(§4)~I kyl; - (CHzZ) p-COORb
in which p represents 1, 2 or gnt s hydr ogen at om or
(C1-A4)al kyl; phenyl optr onally s dw th a radi cal chosen from

hal egen, (Cl-C4) al kyl, (Cl- CQ) éﬂmoxy or -R4©O0R > in which A represents
(C1- Cq) aI kyl ene or a bond d Rf represents H or (Cl- CCQ al kyl; furyl;
thieny' ;18r 38 pyYydl Vi ﬁlr r Bpr 886nks: RL4 tag mafi ey abqEz)t a@@CRS in
., 3 or ~ and;@ rea&esenh§d¥oaar§ml%ased Cl-&d) aldedrddeup,e or *‘Mﬂig t
represents -, dr ogen $_01 SUBSTI TUTE SNEET ( RULE 2 10
JAN 2003 WO od?%lfy / BP9 ?fﬁsf’n 1$thvlenig upgapiry ig%’th&c Form t he

group ( a ) asargef beaedngbovae: f otedor nuthel , :Aah:tami AZR1.epr esent Rpyg phenyl

and R ~ and R 3 orngj;ft &&nc{u%r +a (g oas'sli%l e @%‘le are
partic~,: IarIy peferre ‘A fitth groupo re erre nds consi’st s of
the compodds GHFor NS 11 YRR cFRSe8pr C@rlysl épt idGnal | y

substituted wddrismdl Qgere atom 10 R represents -COCRS in which R~ is as
defined above for for IaI Rz and together formthe_gro a

defi ned above for for S i REGhFER®AL %ﬂ:d %‘Z r%‘bcgeféntt‘g e‘?t‘{)ﬁ(ea?ﬁﬁ R Z
and R13 toge tgtesnyflor mO@tobalamy ( CHstitmted ; CHZh) <gne i.fo 1¥omuch m
and n represent 0.and, & repsesents a bond, 0 or S. A sixth group of

preferred corrpounds consists of the corrpounds of formula | in which R
represent $9 C6- G o) ar yit opt¥bhal | YPSubstitas ed TR t e hal Sgeamadtiom

representation of 2A; and A; given above means that A
and A; are linked to the same carbon atom (carbon 1)
via carbon-carbon single bonds (bond 1-2, or 1i-27,

respectively), the carbon atom of the ring A;, or of
25 cthe ring A,;, respectively, engaged in this bond {2, or
2', respectively) being of sp? type, 1.e. forming a

aocouble bond with a neighbouring carbon atom, located in
an o position (carbon 3, or 3’, respectively).

The substituent Rj; 1s located in any position

()
<

cn the ring A,, and similarly Rij3 1s linked to the ring
A~» via any of the ring members of A,. However, 1t 1is
preferred for R;; and R;3 to substitute, respect-.vely,
the sp” carbons in the o« position, i.e. the carbecns of

~ype {3 and 3’) &s represented in the above scheme.

SUBSTITUTE SHEET (RULE 26)



Rl represents -COORS in which R~ is as defined above for formugajaf iRz and
R3 together ~ormthe group (a) as defined above for forrmula I in which A
and A~ represent chenyl; 25 and Rl~ and R13 together forma chain

- CHR14=G31go70461@ Whi ch R14 and R15 are as defined above f®CTE®PMOA8E |. A -
seventh group of preferred conpounds consists of the conpounds of fornula I
for which at |east cne of the radicals or Rl bears a carboxylic group 30 -
optionally in esterified formor .n the”formof am de. Anobng these
conpounds, the preferr s are ose for. which_R_r ents -

p- COORb ~ | acuna] angcggrggg ag dé%ﬁnel Thove” orpFSFgEFS M5 20§

al ternativel pIFtnepcssent $a{Cer€: o) aryl or (C6-C ,~) aryl (C -C/) alKkyl -i

n 35 ~.anich the aryl group present i Rsis subst~ tuted .th a radical

-A- COORS . n whigh 2 :

alternatively 5 \Mwﬁh S

defi ned above %g a L~ or Q| he? W R =el - ~) aryl
WD 00/ 0401 Z _ la _ 10 JAN 2003 P 1 subst i t it et ~> - G COORg
in which Gand Rg are as aefrned above for fornula |; or alternatively RL

~~presen~g - CONR, _0 in_which Ro,and R 1 are as_dei ~ ned above .for
fornul a I% 5 Anpng t Rhl § s&VERt h Yrdup g%earﬂ:sef érrég gﬁpaoldﬂ’ CA0T
sati sfying atrdddastl onendf tdfe f okkom ng' zontiticdhs aremmworeapartdeul arly

preferred: - o QTQyY“ﬁ?QE§§§&¥Pn DXYaeN S o ruRQ to R, represent a

hydrogen atcm 10 - only one 0 roups R or Rl bears a car boxylic group
which is optionally esterified or he form of am de, the other being as
defined fo= the Third group of pr Ld-cadkygounds above; and RZ and R3
neing as defined fcr the third group cf preferred 15 conpounds; - only one

ofi the groups R or RRdweanddng cartyoxyltlre gr odpvehichni s optnieona’zdzm
esterifigd orualmémefn%wmo aa%gg thsrQLher berh@gnés daef' e d, d1Qnd he
fourth group of preferred conpoun s ove; and elng as
defined for thHEIRAIIPGLEHS ofr 35k rb@@ré@@pmso WférrﬁRe alig

car boxylic gr@uyblaptdond,|l sudh a%teEO&OQQEmpuepreth@aLyo&epresents phenyl
substit~. aed with -COOH, with -A-COORf in p?lch A represents (C~ 25 ~;)

al kenyl ene and Rf represents H or (G -Cq)JaPkyl; or with (Cl-C4)

al koxycar bonyl . Wien R bears a car hoxyghs oup optionally in Lne form of
ester or amde, it preferably represents - (CHZ) t-COORS in which t is O,
1, 2, 3 or 4 and R~is H30 or (Cl-Cqg) alkyl; or alternatively -CONRLORL1

in which Rio and R11 are as defined above for fornmula I, but in which R o
and R 1 do not together forma chain - PEHZ) r-. Exanples ef conpounds of
the invention are the ollowna: 35 :~. ~thyl

| at e
Pic acid ethyl 2-

2- et hyl -5, 5-di phenyl [ 1, 3] di oxane-2-carb
2-met hyl -5, 5-di phenyl [ 1, 3] di oxane- 2- car bo
(4-chl orophenyl) -5, 5-diphenyl [1, . e-2_arboxvi ate SUBSTI TUTE
SHEET (RULE 26) 10 JAN 2003 WO 001 04011 PCTI EP99/ 04831 15

2-(4-chl orophenyl) -5, b4 WBQPMH\&{?] di-9xapg12 oQ%roQ@SVHHPa aghHost hwhe

2- (4- net hox hen | )-5, 5-di phen di 0: ~ane- 2car boxyl at e
( yp y ) of fo%mulé —do NH,. The “ (C;- C7)¥Lkvlcarbamoyl”

20 radical denotes & carbamoyl radical substituted with a
C1-C7 alkyl group on the nitrogen atom, and the “di(C;-
Cy)alkylcarbamoyl” radical denotes a carbamoyl radical
substituted on the nitrogen atom with ztwo C;-C; alkyl
groups.

25 The ™ (C;-Cy)alkylamino” radical denotes an amino
group substituted on the nitrogen atom with & (Ci-
C;)alkyl radical and the “di(C;-Cy)alkylamino” radical
denotes an amino group substituted on the nitrogen atom
with two (C;-Cs)alkyl radicals.

30 US 4,056,540 describes compounds such as 4-

onenyl-1, 3-benzodioxane bearing & carpoxylic Zfunction



5 ~-(4-net hoxyphenyl) -5, 5-di phenyl [ 1, 3] di oxane-2car boxylic acld @anhgi3
2- (4- met\Wwplopksay! ) - 5, 5-di phenyl [ 1, 3] di oxane- 2car boxyl at e PCT/EP99/04831
2- (4- met hyl phenyl ) -5, 5-di phenyl [ 1, 3] di oxane- 210 carboxylic acid ethyl
5, 5-di phenyl - 2-t hi ophen-2-yl [1, 3] di oxane- 2car boxyl at e

di phenyl - 2 t hi ophen- 2- yI[1 3]d|oxan -3-carboxylic acid 15 ethyl

di phenyl [1, 3 xane =»2-car hox - .
dlphenyI[1 §1g;§kgﬁb arb§§§ |§e35P81 fﬁ?F ¥ing, which have
, B-tri pheﬁy't{qOB‘]'\dl%meOQ -t bosai wthanic activity.

5-triphenyl [1, 3] ane- 23 lic aci hyh_ 2.

fl uor ophenyl) - rq%Béc(hphen %?éHgF%loxane %E éarbgi’nzgceoA wnes

f1 uor opRERYPFYELS. @l%ﬁénw{i1es]:er§xaﬁéozear 1337 PdPQéP@aéFhWt
di phenyl 22t { bi by 8, it bamBt hybsér Boda 8t:6f r ahydr o 2- naht hyhdm[ 1, 3] di ox
2- carbox¥gate Zg g%hyL

ur an- 2- y1-8%5: i R ylf1;3]dioxane-2carboxy|ate et hyl
3-chl orophenyl) - 5H5wéw©henyddei beéhdicdiamen2casboxytate of these
3-chl Oropge@sé 3‘3[ 'é&tﬂgjzgx%ﬂ%n? B0 C& %)&X' Je@ acd d gLhyl
i sopropyl |p en |oxane arboxyl at e eth
2- phenet hyl - SOEPBPBﬁén9f[EES]Hﬂ%ﬁ@ﬁéOQcarboxylate 35

2- phenet iyl - 5, 5- Bi pheaykbhedl h 0Xxas@nds ©aF POXM1i.C 8Gi dN§t hyd 1075-
2- bi phenyl - oxane Jcar oxylat

2- (3, 9-di chl &%hﬁhen?lf gescd%ﬁém? flaﬁP’H““eEfx&ﬁeSyn(’fg‘leﬁdfwoét &hirzd jaN
2003 WO 00l 04et21RPCTERE®99104834rtidblar the synthesis of certain
?-(3,9-dichicr 1, 3] di cxane carboxylic [l acuna

: % ﬁggﬁgéélpﬁenygkeﬁg]dlox[ ! 1 : !

?- bi phenyl - ane- 2-carbexvlic acid 5 ethyl
2-(2-(4- chlorophenyl) 5, 5- Bi phen P%l S]gpoxan 2 yI etatg8

[ 2- (4- chl or ophenysL:5 |phe oxan- 2y|]ace id ethyl
cycl ohexyl -5,5-Bi p 1, 3] di ox - carbo§&1at eth

(5, 5-Bi phenyl [ 1, 3] i oxap- 2-yl ) benzoat
(5, 5- Blphenyl[l 3] E%E)ben 14 Hs CHs

5- Bi phenyl -2-(5,5, 8, 8-tet thyl-5,6,r, 8- tetrahydroz napht hyl ) - (1, 3] di ox
e-2-

[

(

i

5, 5-
5, 5-
5, 5-
2,5
2,5,
2- (4-
2- (4-
5, 5-
ane-
2- f
2-(
2- (
2-

carboxylic acid 15 ~-furan-2-yl -5, 5-Bi phenyl [ 1, 31di oxane- 2- car boxylic
2- (1- napht hyl) -5, 5- Bi phenyl [ 1, 3] di oxane- 2-carboxylic acid

1- napht hyl ) - 5, 5- BiPh#RHIP1 Ra] BEBRasRO DS caF Bl i aGHaCBe

(Zprﬁ}oyl 5, 5- B: phﬁilm)SMe[V_brﬁ] dt}f@ﬁﬂ;&&@@_ rnhogm%kgsa?cd reference at

- (4-chl orophenyl ) -5, 5- Bi phen 3] di oxan-2y t hano

-cycl ohexyl %’Q‘S%é% p%é‘nﬁl%[a%‘%a]éalcilo%galhgeaﬂ?-v g‘r oﬁfli &t acompoums In

- (4- chl or opvsiiydjors, 5JBi pMeny| ( Chafdi oxahéed, yl 1 128e ot pebreslylarkeétone
5(92- mebly! -3 ARt (%3&@6%&9 2y¢) ”eihé(bklsﬁ’l@dﬁiﬁe»ll ;dione et hyl

-(5,5 Blphenyl[l 3] |cxan enyl - 3met hyl penta-2 i enoat e
oXane ype éng compounds, those

2-
2-
2-
2-
5,
an
aci d
2-
2-18
(2
2-cy
(2
2-[
5-(
corresponding to one of the fcllowing formulae are

relatively close to the compounds of the invention:
1 RI

2 Ry 2 R 2

25
in which R’ represents a hydrogen atom, a chlorine atom
or a methoxy group; R% and R% represent either a
nvdrogen atom, an alkyl group or an aryl group; and R%;

1s a methyl or methoxy group.

SUBSTITUTE SHEET (RULE 26)



30 .,-[4-(5, 5-Bi phenyl (1, 3] di oxan- 2-yi ) phenyl ] - 3net hyl pent a- 2, 4- di enoi c
acrd - (ethoxycarbonyl met hyl am nocar bonyl )-2-(9 10 JAN 2003

chl orophenyl ) -5, 5- Bi phenyl [ 1, 3] di oxane

2- car boxyygbdiabam nocar bonyl - 2- (4- chl or opPenyl ) -5, 535 ~i pheryExsd/o&pdi oxane -
et hyl 5, 5-Bi phenyl-2-(4-trifluorcnethyl phenyl)'i, 3]di oxane-2-carboxylate _-
[ 4- ( 5 5-di phenyl [ 1, 3] dioxan-2-~~i ) phenoxy] -2:.".ethyl propiont
c acid SUBSTI TUTE SHEET ( RULE 26~ 10 JANT2003 WO 00/ 04011 PCT/ EP99/ 04831

- 17 _-(4-try.fluor t hyl phenyl ) -5, 5-di ph i [1,3]dioxan-2 ylcarboxylic
acid athyl 2,5,5-tri %—eé%lrdr op%?e%yl FOEL, é]“%%?‘gﬁ{é‘-’ y~aral§t§>¢9’Il§tYe L

=, 5, 5-1ris(9-vldsmr opfvawplundsl, 3pdi axaneo2- sayboxyhperaigcid evihyt the
2-(4-ch|orophe1&y1),- s 4- orqg}l% l )<=l io - 2- car haxyl at e

2- (4-chl crophe yC%')‘-pg',O%-eg{l‘s 4-%_+ﬁoro ] %%Cf(?ﬁlc_ 3 %?%)’(é%g ZBgar b%‘xeyl ic
acid ethyl compounas of the invention.

2- (4-chl orsophenyl ) - 5, s (Bné I iclgeneret hyt prepY | drdeh )i, 0Xadver 2 ar boxyl
ate -(4-chl orgphen | )-5,5-bi s(3-trifluoronethyl phenyl)
~1, 3] di oxane-2:%dt 559 -acid 15 et hyl

2- (4- chi orophenyl ) spix offL s8] diraxignes 5, b'refekdiebe nzajrm ddy ctohepiwene] - 2- ca
r boxyl at e

2- (4-chl oroph%fnylc)héepi 3 T?Lu%ﬁisdl gfangijgrflgl?S'IHdiaBen%%?ar}%ﬁ cfglogﬁepﬁoerne] -2-ca
rboxylic aci dviPLg-& st opaBa9I Y G 13| IHr0xee-5, 9' - xant hene] -2 20
car boxyl iyg aci d A second group of preferred compounds consists
2- (4-chl oropheEyI%‘spl rrgé_gl, 3-di oxane- 5, ]E_) - xant hene%- ZE:ar boxyl I c_acl d et hyl
2- (4- chl or oph®hyt)e55¢ PEoreh- 5°FMYLa | 8] dito¥AhEl 2R ear hoxyisafBd287 et hyl
?' - (4- chl or ophepyd Jspt ro[ eyt dpart aseond., 5 1., 3] d~oxa- pe] -2' -carboxylate
5. i benzyl -2 (4 chi oropFOEST) TE R i S e B 36 ar BT acrdb s Ear 1y
2- et hyl spirocf fhe SImppwxdhecH, f@rmuld ubrienejhichear boxyl at e
_-methylspiro[[1, 3] di gxangsRlndfd uar epehrdg&ar R, ca~ci e, 39,2yl
2- (2- et hyl spi roMle, 3] di oxane- 5h9'l-f ) gor en_Ié 2!a)lacet ate o (2-nethylspiro [
[1, 3] dioxan8F8YPY' -f# uor BAFP21§M}dR4Et=Cralkyd  16TPUR'N 20083WD
00/ 04011 Ci2)cycloalkyl; a heterocycle as defined above for
formula I; a (Cg-Cyo)aryl group; or a (Cg~Cyp)aryl(Ci-
C;)alkyl group; it Dbeing understood that the aryl
20 groups present in R and the said heterocycle are
optionally substituted with one or more substituents
chosen from a (C;-Cq)alkylene chain; a halogen atom; a
phenyl group; (C;-Cs;)alkyl optionally substituted with
one or mocre halogen atoms; (Cy;-Cy)alkoxy; or a group -A-
25 COORf 1in which A and Rf are as defined above for
formula I:-
Ri1 represents a hydrogen atom; a (C;-Cy)alkyl group;
- (CH,) :-COORc in which t and Rc are as defined above for
formula I;
30 R; and Rj3 independently represent a hydrogen atom; a
group (Cs-Cig)aryl or (Ce-Cipo)aryl(Ci-Cs)alkyl; the aryl
groups present in R; and R3 optionally being substituted
with one or more radicals chosen from a halogen atom; a
{(C1-Cy)alkyl group optionally substituted with one or
35 nmore halogen atoms; (Ci—Cy)alkoxy; N=-(C1-Cs)alkyl-
carbamoyl; (C;-Cs)alkylamiro; nitro; cyano; and -A-COORZE
in which A and Rf are as defined above for formula I;
or alternatively R- and R; togetner form the

group {a) as defined above for Ifcrmula I 1in whicn A



- is PCT/EP99/ 04831 met hyl 2-(2-nmethoxycarbonyiethylspiro[[1, Ll»]ndl%’xzegq;‘e&
9" -fluor@moondoy! ) acetate PCT/EP99/04831
2- (2-carboxyet hyl spiro[[ 1, 3] di oxane-5, 9" - Tl uoren] -2yl)acetic acid 5 net hyl
4-(2-met hyl spiro[f1, 3] di cxane-5, 9’ -fluorg ] 2yl ) benzoat e butyl

spiro[[1, 3] di oxane-5, 9' -fi ucrene] - 2- car boxyl at e

S ohonii 5ol org B o x5 R UBE SR 2o BB CRE & TBEIY . cocecne
2- phenyl spi ro[I[Olr“fB]%iu 6RaRB- 5, FHaf d-Ur i) n 2- éar bdviyhi cm,aCTldaetzhyI are

2- [ 4- et hyl pheqyidspid ol [do3tdli pxangs Bn@id | vor gpel - 2ngan boxykate 45, et hyl
2-[9-nmet hoxyphenyl%spl ro[[1, 3] di oxane-5, 9' f| uorene] 2- car boxylate

9- met hoxy phEhyt 1ot rbf[ aNd3Res Pather S Ar LHefbraltRie 2k bbR§M G doi d -
| 2-[4-=chlef omwrim\r@[\[ 1,8] dlaazﬂaneeS 9628k hd tior edey - 2= cadthoxy| at e

hl or ophe_n?/#:_]%pl r?&dl 1ﬂdl oxane; 5,9 -fluor ene%}%;ar boxyl i.c 6310' d ethyl
i 0

thy

9-c

2-thienyl]sp ZARR-&l g -f‘f‘ﬁo?a &fS2cH yltat 25'
2-t

9-

hienyl]s%iro[[l 3] di oxane-5, 9' -fl uorene] - 2carboxylic acid

[

h

[

|

(9-chl oropheny! ) - 5, 5 Bephepy| L;loég%gz'g%ﬁwgcém&&@%d&sthe
I re

(

(

5,

ol l owi ng are part| cularly prefer
21 cm oropﬂe?@:?)l E ?’E?mlgnig?%@aﬁe w: ate e

chl orgpheny R Biqaiarnd | oA r h@xyl:i caacicl-e kvl
,5,5-tris(4-chloroph g:yl di aﬂe-23,§: Atba : ‘h b Y
2,5,5-tris(4- c%F%‘r‘%phg ;ﬂ%‘z[ EVSF ng‘é{ é- 2- :ﬂgg @@l ach d"highpy and
2- (4-chl or opneRyl 3 spi ae[ E&f3hdidoxias<5, B r-| Hormane -2~ caer@QibbazeuSUBSTl TUTE

SHEET (RULE 26; e@grgfﬁl&ggogﬁv\qe&q/,\%@l%o%@/ fﬁ?@%cg"i@\?']— T 9. e1ng.

2-
e
2-
2-
2-
2-
f

2-
2-
2

- (4-chl crophenyl )spiro oxane- -t1 uorene; - 2car boxy! i ¢ ad|
conpounds of tHBIFRTEA? ontfaﬁ’él tHoBe T4 nédrdiln SeONPs EPY afific(i$3idbove

can be prepar edeéerswglenar@f opla@oﬁguwwﬁs@w@@é@eﬁmh NogeNsF ahord he

conmpounds of faor can by H. action of a co
Formia it rs SPHEEAreRSEY SRGRARRELRR & Hadtidsd il ot Tt #Ekv Lo
sormula T_, itgbeipg uﬁdﬁetaio@mmorx e Jai sthispresend B nateogen

at om substi t ut gfg }f‘}’ewq@df HBS%O?OMESPmufa ar precursor of the radical Ra,
with a ketone of formula
R represents a (C;=Cy)alkyl or = (CH;)-COOR.

20 group in which t and R, are as defined above for
formula I; a group -CONR;gR;; in which Rjp and R;; are as
defined above for formula I;

R; and R3; together form the group (a) as defined
above for formula I in which A; and A, represent pnenyl:;

25 and Rj; and Ri3 together form a chain - {(CH;)a-E-(CH:)s~ in
which m and n represent 0 and E represents a bona.

Among these compounds, those for which
R represents a hydrogen atom; (C;-Cq)alkyl:
- (CH2) p~COORp in which p represents 1, 2 or 3 and Rp

30 represents a hydrogen atom or (Cy-Cq)alkyl; cnenyl
optionally substituted with &a radical chosen from
halogen, (C1-C4)alkyl, (C;-Cq)alkoxy or =-A-COCRZ in
wnich A represents (C;-Cq)alkylene or a bond and RE
represents H or (Cy;-Cy)alkyl:; furyl; thienyl:; or

35 opyrrolyl;

R, represents a (Ci-Cy)alkyl group: or
alternatively =(CH;).-COOR. in which t represents 2, 1,
Z, 3 or 4 and R; represents a hydrogen atom c<r (Ci-

-~

SFRN-B

Lkyl;

. )
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RCO-R1L 15 in which R and Rl are as defined above for fornmula I. Wen, in
formula I, X and Y are an oxygen atom the processes A B, C O“QQ?AW@ be
used. Process A: 20 Adiol of formulall HHRA Rs | r _ R-R3 =~ i ch
Rz to R~waseu/m@siidefined for fornula =, is reacted w _th a REAVERIHP#83] -
derivative of formula Ill1: RCO-RL 25 ~n which R and R, are as defined above
for formula |, to give a conpound of fo la | in which X and Y represent- -
an cxygen atom The reaction used is a tyclizat~on reaction. '"his reaction
is carried out under the tgndard %}0 condi tions, either .in the presence of

a specific catal yst &% 88§c FOEF T Cs. Wktfg"awagr&upal (a) §fI " efo9s,
1077. C C. G dave, for ChenmuResé&ar ¢h, an@96, 426resef0idANp2@@31War@d/ 04011

PCTI EP99J0483]1 _- 3. R %g{}d:g_ar - n 1997, _27(4), 7. .C
| shi har a, Syﬁ%étf%glgéﬁ,t% L .%(?é{leeg? asyclﬁ%s?ls”, 19§1,8”3) Kc}/rl%%rle t he
absence of a ¥l yst, as described ~~n 5 _. A J. Meskens, Synthesis, 1981,

501. !-:. sSuenune et fle pdheMulRANMErBYLkreq199C, 38(11), 3155. The
reaction is typically carried out rn an aprotic solvent ich forns an
azeotrope with water,?® 1gl§EEh gé?”tpol%gngf LETEeE e MOBPRPRFS dTOTIF 0SS0 to
150C, better «fidHe fecamp@thdo d2ESrmulat e ipr ekénbe ef an excess of

conpound I11l. The nol I f - CORR I -~ \ I dow
preferably be bet V\eengiéqlt\%%%'g)?s, ?%?%ggr}gan%{le %De%ﬁe%L S’ %%Snéd‘tlﬂ%A 15 In
order to increbdse a aleesnisatin’ is recommended ~o react the diol with the

car bonyl jgonpound yn mher_eggs@é@é}c@s ofcatracid gaidhysl sYChASdefined
par a-tol uenesul phonic acid, while removing the water fromthe reaction
medi um 20 By2R@YF of exEeta thie diol 11 may be reacted with the carbonyl

derivative 11 in therpraasercetofebhrefiotnatientgodumparay t o udneisudphoni ¢
acid at the r point_of | uene i.n. - rk a M o3
hours. 25 As %é%/‘gér(ia%’f,E?gmeuige)agtﬂﬁo%&c‘%%gegggr 'lr&? egg%l%%%lﬁt a'&?]%r?%%bnat ed
al i phati c hydaa¢aRhonrngt Ra; tergeitwuriersf abehwean -1SHahd Z30CH:hat hien

presence 10f a, kLM Smaghd. n- RepPL8eRBSE ahd ESrPseiSLAbl 65 fOond heo Nt ar
ratio of she dicl Il to the carbonyl derivative Ill to range 30 Between 1.5
and 3, betterSstill between 1.8 and 2. 2. By way of exanple, the diol Ii may

be reacted with two enuisiadtentsraipt hé gerifeatriede ddrdpdundet byhehetshl ori de
in the pr esenég gﬁeoggmsg%égﬁl ggtfg mﬁda?;ef hﬁ{ q}hq_ t roomtenperature for 12
; e conp S

to 48 hours. ?r 0Cess ounds of fornula I _in which X and Y
—epresent an oxygen aRoWEPERSBACPrdBar@ed) dBYY+eartiagabhy aFRBFFiketad er

al kal i ne-gart ji pRt 8l hgabgeAf aBodioi of ornula T_T SUBSTI TUTE SHEET (RULE

2 4011
6) WO 00/040 R; represents -COOR:. in which R 1s as defined

above for formula I;

R; and Ry together form the group (a) as defined

above for formula I in which A: and A, represent chenyl;
25 and R;> and Rj;3 together form a chain -CHR;4=CHRis- 1n
which R4 and R;y are as defined above for formula I.

A seventh group of preferred compounds consists
of the compounds of formula I for which at least one of
the radicals R or R; Dbears a carboxylic group

30 optionally in esterified form or xn the form of amide.
Among these compounds, the preferred ones are those for
which R represents - (CH;),-COOR, [lacuna] and Ry, are as
defined above for formula I; or ailiternatively PR
represents (Cg-Ciglaryl or (Ce-C:ylaryl{C:=Cs)alkyl in

35 wnich the aryl group present in R is substituted with a
radical -A-COOR¢ 1n which A and R: are as defined above
for formula I; or alternatively Ry represents
-{CH;) .-COOR; =n which t and R. ars as defined above for

~

formula T; or alternatively R, represents (CTz-C.;laryl



21 HHII RRR3' _in which R~ to R~ are as defined for | ABOMYWGith a
di hal o COWW ﬂf formula IVRC ~-R~ . v X~ ~X 5 in whi chpdy/epdioktbiare as
defined for agove and X represents a hal ogen atom The netal salt of "the
diol 1i used as reagent is a salt in which the two hydroxyl functions are
salified) either with the same metal cattdn"MZ' of an 10 al kal i ne-earth
nmetal, or with two cations M. of an alkalj nmetal. It is preferred to carry
out this reactiHF St EChg e h ST E%al i 1 hetdtidhl € afldi Ropafifcflar the
sodi um sal t. Accfurdidng dsowee preder r édrrabadinentorof &heedet vent i op, the
metal salt is ~ormed in si i n.the _reaction nedi by the action of a
metal hydri de r(efnrcf%egrt%exargpﬁdé&a“séai H%lﬁbdﬁlﬂe?n%nnkf%earcﬁ ot of ¥l a 1.
The reaction ofoavse fsud tfcofmulige Idiol 11 with 20 conpound IV is preferably

carried outg in a pol arRYPLI ¢1SQl Venleyc$4e) as;an,ethers at g tenperature
of between 15 and 30C) preferably in a slight excess of the netal salt of

the diol Il. IFPTRIE S0 iMITaseSAheSEN s, 2aEhe L FRSEesSMEs il | e
performed, forrexeswply ddhditg oprseserRcacelk pacrawnleiher as rleavaght in Eur.
~. Med. Chem Chim Ther 19(§3Y B7. By vva)éﬁ(:f exarrplr‘_%) 1.1to 1.5

equival ents of the diol 4 T %re FEAEEES With CSHFFSURT IV i n whi ch X 30
represents chlorine, i+ RnhpdReusepreoxeamne ashgdtogen , atemt he presence of
sodi um hydr{ de and 18-cr -6 raem e (-0 W C 04011 -
22 Pr oceglsd C. The conpounds 8?&;}( Q(ra?iul_gﬁgpi %?ég%rges%ntqg%n F\olxygggggt _ogr)n can
al so transacet @ Fo@XYbir r 888¥PoMN1gAd fforerbipeativngsteaidilel ofr foRnul a
Il HHR R T thdOsd AN 3003:RGE, EROY 0483dr WEEERG X santiel e Obt @ nede by
specifically by_in which RZ_to Rf are as defined above for f%rémgla E W t h
a ketal of formita VAR SR Prefegred FAMRARRASRARAY SRL 28Fe T4s 288f Raed
above for fornokang aas d RfGnsad Rir |ndependent | ygrepr esdnt pf€isErpdal kyl
or toget hefoOEB?nSngJ:‘é(}’l ene chain of -(CH2)r.- type in which r' is an

i nteger equal to 4, or 6. This reaction is preferab' _y carried out in an
15 aprotic sol vent whi ThoRbY nsOlh &ZeofthgpedWctRswaRer Isuth &€afsl uene, at
a tenperature ehrbskyeen 82capd ARG f9ropxanphe1dt osdonpalat We of

between 90 and _120C. In aqrder, to increase the yields, it_js desirable to
performthe pr&c8ssoFR torfe aﬂ?]ecéeen &%f°5%65x§§§§gofa?0d??@%? o?o{)f 8r nul a

Il (1.5 to 3 eduuvahegtsyppoéfprabdyrdd Scdrmpluideasibovbensdsd Rncknaf Rgn aci d
catal yst, ch. araz tqf ul ni ci Spi IO N n f=om
3 A Chet BRI R BE e RO e S
of the diol || capecpedeted with one equival ent of conpound V in the

presence of 0.2 equivahreh & Radest el aresuhihen eragp dobhibRhUERE1n
mai ntained at reflux in Dean- Stark aggar atus for 1 t§15€4 hours. .30 Prgcess
D: The comDOUNGS6F £6FRul &% PEFECRAPCK XCRAGSTFEpPaeant amtsty§Eere%at om
can be sv:~thesiizeéd =¥@H 1t heith -A-COORy in which A represents (C;-

25 Cs)alkenylene and Ry represents H or (C;-C4)alkyl; or

with (C;-C4)alkoxycarbonyl.

When R; bears a carboxylic group optionally in
tne form of ester or amide, it preferably represents
~(CHjy) ~COOR, in which t 1s 0, 1, 2, 3 or 4 and R, is H

30 or (C;-C4yalkyl; or alternatively -CONRjgR;; in which Ry
and R;; are as defined above for formula I, but in which
Rig and R;; do not together form a chain -(CHy).-.

Examples cf compounds of the invention zare the
Zollowing:

35 mesthyl 2-methyl-5,5-diphenyl (1, 3]dioxane-2-carboxvlate
Z2-methyl-5,5-diphenyl(1l,3]dioxane-2-carboxylic acid

(D

thyl 2~ (4-chlorophenyl) -5, 5-divhenyl([1l, 3]dioxane-2~

carboxylate

SUBSTITUTE SHEET (RULE 26)



10 JAN 2003 WD 00/ 04011 PCT/ EP99/04831 - 23 diols of fornulgALb@$ﬁ@iorn1ng
the internediate silyl derivatives according to reaction sch ow. T1
HOpH- TZ ~i0 pS T2 R~ T~Ts RS~~-RT RRRB. R4 ~~~ R/ RS R RB 1l ~I
R R~ O IWodgiosdiR~ ~0 Re ~R R5 ~ 7 R2 R3 Schene 3 S In thi PEARHESIR and Rt
to R~ are as defined for fornula | and T1 to T3 independently represent
(C1c4 ) alkyl . According to this process,_-the disilyl derivative Xl is -
prepared in a conventional nmanner. To 10 do this, a person skilled in the
art will refer,sign16%3PRERy LT 05 TeLaapearoN 199741 SRand22- 12143 and Chem
Lett. 1994, 263 Thf_dlSlng derivative is preferably formed in situ in
t he presenceCBFbPﬁ¥ ket Bhé“l1 11 with which it reacts as it is forned. These
two 15 reacticahglare,2+ 4 shaaghemprlef-€r il di masmy led ,Aitdiicanea2pol ar
aprotic sol v%%g: %ugri‘?rg a hal ogenated ali phatic hydrocarbon. The nol ar
rati o of the eP né FT 1 to the diol Il is preferably between 1.1 and 2,
better stbll Zbdédwmenhoxgphadyl) 75, Fhdiphepvailonl dsosanered out) for 20
exanpl e, by theragliop ggian al koxytrial kylsilane derivative (in which the
al kyl parts are C1-C6). Preferably, a ]arge excess of _ .

al koxytrial' 2t&Wlsii ane | $PRERY B kTP 1 hied iR RN} U i kherqRneséince of
trifl uoronet haneswypAeaa~e as catal yst. The nolar ratio 10 JAN 2003 WO
00/ 04011 PCT/,EP99/ 04831 -~ 24..0 he.al koxytri alkylsilane to tre diol is,
for exanpl e, 25élt%ﬁﬁleer§%§&§ﬁ§né',l)5ét’rf:’é lghfégﬂﬁgt’\%g%o%agga‘é The tenperature
cf the réflctiawrbeedilim iasidsual | y mai ntai ned between -40 and -10C. 5 By way
o~ exanpl e, lgqyi val ent o~sthe ket one, ofnlshgdnldlycon, beafoagied with 1.3
equi val ents of the diol Il I n anhydrous nethyl ene éﬁlorlde in the presence
of 4 equi val APV LidSEpr opoxyt ri met hyl sil ane at tenperatures of about -20C
and in the pregerEenhyC-0L th opteinsal-gnt[ 1013 |idiianbyBsichyboxylic
trifluoronethan%fulphonate. The reaction tinme is typically about 3 hours.
The conpound§“3f formulae 111, 1V and V are comercially avail abl e or

easi |y piéparathylr dmSactiphents. [dorfdclinds nlgy 2caaryioxy lage st andar d net hods
cf organic c ] S, reqt J f et,al;ss of fornula V, a
person skill %’?ﬁl%ef@r[tlf@yﬁﬁag%?gﬁé:%rt 0 &%%htéagilg 1983, 203. 20
Certain di ol SO ol % 49 pdtes deldlord IsE@Xam & He JATPOXYG@-€. The diol s of

fo~nula Il can, Hes-ohtiaiHed, 10yl ,GIrdiE f3th 8- mpb dy ltilee apriecesses a), b) or
c) below ethyl 2- (4-fluorophenyl)-5, 5-diphenyl (1, 3]dioxane-2-
20 carboxylate
2-(4-fluocrophenyl)-5,5-diphenyl(1l,3]dioxane-2-
carboxylic acid

ethyl 5,5-diphenyl-2-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro-2-naphthyl)-[1,3]dioxane-2-carboxylate

25 ethyl 2-furan-2-yl-5,5-diphenyl[1l,3]dioxane-2~
carboxylate
ethyl 2-{3-chlorophenyl)-5,5-diphenyl{1,3]dioxane-2-
carboxylate

2-(3~-chlorophenyl}-S,5-diphenyl(l, 3]dioxane-2-
30 carboxylic acid

ethyl 2-isopropyl-5,5~-diphenyl {1, 3]cioxane-2~
carboxylate
ethyl 2-phenethyl-5,5-diphenyl (1, 3)dioxane-2-
carboxylate

35 2-phenethyl-5, 5-diphenyl[1l,3]dioxane-2~-carboxylic acid
ethyl 2-biphenyl-4-yl-5,5-diphenyl(l, 3]dioxane-2-
carboxylate
zthyl 2l(3,4—dichlorophenyl)—5,5—d1phenyl[l,3]d;oxane—

Z-carboxyvlace



WD 00/ 04011 Rt - 25 Process a): The reaction scheme is repr&f§eNd@ibel ow

10 JAN 2098 oRe4h EP99/ 04831 4~C step 1 -. R~z R-s VIII A~ AgcRepoosaisen. 3 f
Il vz Scheme 4 5 In this schenme) AL( A2) R Z and R13 are as defined for

formula | and Alk represents (Cl-Ca)al klﬂ To synt hesi ze the epoxide VII
fromthe ketone VIII, a person skilled i*® the art may be inspired by the

research descri bed |n 10 J 1958, 6389 or. J. Am Chem

Soc. 1031, 53" ggs‘l drh‘é*‘k%?%%’ée \fﬁ]oT'anglR‘ﬂﬁWﬁ&y%qfd&PX@x'? Zipl e, be

reacted Wi th eacoepplhd biadwraula I X G ~P -C H=--C --OA Ik I X 15 in which
Gp represent s-g; gyl s 0y oup. § Suclh &3, 2 £ rine ALom. And Ak I epresent s

(Cl-C5)al kyl Tn the ptesente of ase suc as an ~ydr|de or
an al kali netafidl koxi de. The reactlon i's preferably carrled ouc in a

pol ar aprogicespliyents- guchy -as 1dtopHehysthen,2-q4iphon00/0481%:x28-25 10 15
20 yllacetate

2-[(2-(4-chlorophenyl)-5,5-diphenyl (1, 3]dioxan-2-
yllacetic acid
ethyl 2-cyclohexyl-5, 5-diphenyl (1, 3]dioxane-2-

10 carboxylate
ethyl 2-(5,5-diphenyl(l,3]dioxan-2-yl)benzoate
2-(5,5-diphenyl (1, 3]dioxan~-2-yl)benzoic acid
5,5-diphenyl-2-(5,5,8,8~tetramethyl-3,6,7,8-tetrahydro-
2-naphthyl)-{1,3]dioxane-2-carboxylic acid

15 2-furan-2-yl-5,5-diphenyl[1l,3]dioxane-2-carboxylic acid
2-(l-naphthyl)-5,5~diphenyl{l, 3]dioxane-2-carboxylic
acid
2-(l-naphthyl)-5,5-diphenyl (1, 3]dicxane-2~carboxylic
acid

20 2-isopropyl-5,5-diphenyl(l,3]dioxane~-2-carboxylic acid
[2-(4-chlorophenyl)-5,5~diphenyl (1, 3}ldioxan-2-
yllmethanol
2-cyclohexyl-5,5-diphenyl[1l, 3]dioxane-2-carboxylic acid
{2-(4-chlorophenyl)-5,5-diphenyli{l, 3]dioxan-2-yl! 1-

25 piperidyl ketone
2-[(2-methyl-5,5-diphenyl(1l, 3]dioxan-2-
vl)methyl]isoindole~1, 3-dione
ethyl 5-{4-(5,5-diphenyl (1, 3]dioxan-2-yl)phenyl] -3~
methylpenta-2,4-diencate

30 3-[4-(5,5-diphenyl(1,3]dioxan-2-yl)phenyl]-3-
methylpenta-2,4-dienocic acxd
2- (ethoxycarbonylmethylaminocarbonyl)-2-(4-
chlorophenyl)-5,5-diphenyl[1, 3)dioxane
Z-carboxymethylaminocarbonyl-2-(4-chlorophenyl) -5, 5~

35 ziphenyl(1l, 3]dioxane
ethyl 5,5-diphenyl-2-(4-trifluoromethylphenyl) -
i1,3]dioxane-2-carboxylate
-[4-(5,5-diphenyl 1, 31dioxan-2-vi)phenoxy] -2~
methylpropionic acid

SUBSTITUTE SHEET (RULE 26)



25 30 available or readily prepared fromcomercial conpounds. 1 0 JAN 2003
PCT/ EP99/ 04831 ether, at a tenperature not exceeding 4~C. Sil:( ¢4N 1068
reaction is exothermc in certain cases, the reaction nmedium should be

cool ed duyd bgosbine reaction. An excess of t he conpound | X redER99Q483bD t he -

conpound VIl will advantageously be used. A nolar ratio of compound I'X to
compound VIl of between 1.2 and 2 is_appropriate. By way of exanple, - -
compound VIl will be reacted with 1.5 equivalents of ethyl chloroacetate

in the presence Qf ﬁ%‘u‘é@o*ﬂbé‘%wy‘i%h%r g%?mau@—%iﬂib%n% 10 348k bahyds of ur an,

the reaction rredl um e| ng mair “tained at a tenperature bel ow 45C. The

al dehyde of foYSRAARPMWILLSS 356t ned from the epoxide VI1 in a conventional
manner. Referengg may be nade, steriexanpheorbpndnyMpdi1Chem o4968,2-11, 38G
I n general, the epoxide of formila VIl is treated, in step 2, with a base
such as pot ass? UM diGxi de at a tenmperature of between 15 and 120C. For
exanpl e, ihenZ A kS rapredernthsl cetdprentlhe [EpaXidie e+ X qegfdoxweéd<i n t he
presence of KCH for 8 hours. In order to convert the al dehyde obtained of
formula VI into the diol of formula Il, the process will be perforrred as

i ndi cated in 9thked. 19692-14yché2ranracdyLAmS Enbis ($oélusoaphenndi- By way
of exanpl e) thg i@ oddnd 20 idied e treating the al dehyde VI with

f or mal dehyde Ln queous qutlo rom1l 210 2 ui val ents of

f or mal dehyde) ¢ £5 %é %@’é%%l) ag (145u133h %%O%b a)l um carbonate (from 1
to 2 equiMal enlsaldﬂ'dwa*rea&-tca:nbct aHare i s advant ageously bet weer 15

Comroroi 8l [y SCH0t JAN 2 “’3%%88?%%8%%9%&&%9é?%‘@siﬁ GrLeElL el e

Anot her way oPn?)@YibTHnb diexgnoveseaikogylagerated in schene 5 below. r

step. 1 Al ~ A2(4- chloroﬂeﬁlﬂ? ﬂ§lﬁ?-ﬁ&if‘%§érﬁ@t%]§5kferwl QA Il ~ A
~ 1Az R12 R13 R&ﬁ R~s |1 2 Sche Starting with the ketone VIII, the
al dehyde VI is*p PP i By T%?ﬁ?%@y He ?%%%rnedlate epoxi de X by 10

carrying but atpybdbcess 254 (fi-crlcrophee vinepidd L{S].~I‘361tcﬂ.d>‘<lalfne3-.,,6)‘g5 Ghem
1972, 35, 25, 4QZ§ZO Q giggélé?oggg,\(ggt tggrgggz{jgg into the diol of

fornula I, tﬁ proc descri ove for process a).
Typically, thé- éﬁd@h%@éommemxlféﬁktéﬂ In3lgiexampod, M th Hfor exanple, 0.2

ol of aqUGOUELBZﬁzB@é”@!Q?Bygﬁeﬁ@éﬁé!OP—erEBQyPLQSQBQ@ of a base which
can be pot ass aégonate éo 05 ft { ux fo& gp hour s n anmount of
wat er repr eseff BLPPRERY bt s?ﬁﬁ? 6 éﬂﬁ?nﬁﬁ aﬂ%%ﬁ?%. U4y be
added to 2he ZerbedyUMt ac¥dO 001 04011 - 28 1 0 JAN 2003 PCT/ EP99104831
2-(4-chlorophenyl)spiro(l, 3-dioxane-5, 8’ -xanthene]-2-
carboxylic acid
athyl 2-{4-chlorophenyl)-5-(9H-fluoren-9-yl) -
1,3)dioxane~2-carboxylate

~o
on
[(8

thyl 2'-(4-chlorophenyl)spiro{cyclobutane-1,5"-

"1,3]dioxane] -2’ -carboxylate

"-(4-chlorophenyl)spiro(cycloputane~-1,5"~

1,3]dioxane] -2’ -carboxylic acid
Z,5-dibenzyl-2-(4-chlorophenyl)-[1,3]dioxane-2-

30 carboxylic acid
nethyl 2-methylspiro[[{1l,3]dioxane-5,9' -fluorene}-2-
carboxylate

Z-methylspiro([([1l,3]dioxane-5,9" ~fluorene)]-2-carboxylic

acid
35  =thyl 2-(2-methylspiro( (1, 3]dioxane-5,9' -fluoren]-2-
vl)acetate

-(Z—met@ylspiro[[1,3]dloxane—“ 9’ -fluoren]-2-yl)acetic
zid

W
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Process c): According to a third variar_t, the diol of formula II can

obt ai ned @gGRLsH1 P9 to reaction schene 6 bel ow, in which Al kcT/EPYREEEN S

(Cl-Cb)al kyl and Al, 5 Az, Rl12 and R13 are as defined above for forrmula I:

alk--0 ~ a(k-0 1) netallation CH 2) HCHOAz step 1 R 12 R13 R12 R13 X |

step 2 reduction Hh OH A1 ~ ~~ A2 R13 ZI1®schene 6 The ester X~ can be

metal | ated by the action o~ 10 butyllithiumin t ﬁtrahg? gfgran at a

tenperature ofSbhBYheen - 70 End eSS Y CRREOPEAELPENSREXPUF &/ P $E ABANE T eat ed

Wi th gaseous Boerrafﬁiehyele]aﬂﬁaltao@ea‘aé ure of fromO to 25C, which gives

t he a- hydr oxyget(gygagggkvgrchv& Ih Oﬁ) S d ejjuc.re‘ql[ t.-he action of a
X B¢ ven i

15 suitabl e reduci ng age nander u&lalunlnlum
hydri de may bélhéﬁﬁtéﬁeacaé a redu0|ng agent In this case, the reduction

is conpletg apkenyiwo hpur@mémylrse@crtd an @q%g%%'—mggmmha&e@? ?L a
t enperature bel ow 10C. Certai'n conpounds of formula |l are nove
According to 8heP SPZP?§easpects the invention relates to the diols of

formula 11 ch@aelgr1~@gﬁt1ro , 23 bus(cénéwp%ophew&érwppmﬂn&cﬂaﬂa VO

2
00/04011 - 29 __10 99/ 0
2, 2- bi s(3- trIPPUOF égglﬁény g gpaﬁguar%ndi searboxylic acid
5- hydroxynethwbtsmidlbenzbfahtﬂm&$¢DMEbbeﬁlSvkn@mhaﬁow'-éh@oﬁene]- -
(9- hydr oxyget byl -3k xanthen- 9-yl ) net hanol which are novel. The esters of
formula XI are co rcial products or are readlly prepared from conmerci al
products. 10 Br @é‘@é‘é’lEPBéIOdv{/laﬁl e *ERE P of naftoPreRet ! THeC T OPBUdS of

forrula | in wdieh X represer_ts 0 and Y represents S. Process E
Accerding to this

RR R in which tﬁ%’lPI)OCRESZre aiggﬁ%}ﬁg@ﬂ%ﬁﬁe{%&@%@rﬁ% glgxsal%Rgééél'eld vviRt h
t he ketone of Hleromgrg]lH2-carboxylate
15 ethyl 2-[4-methoxyphenyl]spiro[(1l,3]dioxane-5,9" -~
fluorene]-2-carboxylate
2-[4-methoxyphenyl]lspiro[{l,3]dioxane-5,9'-fluorene]-2-
carboxylic acid
- ethyl 2-[{4-chloreophenylispiro[{l,3]jdioxane-5,9" -
20 fluorene]-2-carboxylate
2-{4-chlorophenyl]spiro([1l,3]dioxane-5,9'-flucrene] -2~
carboxylic acid
ethyl 2-[2-thienyllspiro[(l,3]dioxane-5,9'-fluorene]-2-
carboxylate
25 2-{2-thienyljspiro[[1l,3)dioxane-5,9'-fluorene]-2-
carboxylic acid

2-{4-chlorophenyl) -5, 5-diphenyl[1i, 3]oxazinane

Among these compounds, the following are
particularly preferred:
30  ethyl 2-(4-chlorophenyl]-5, 5~diphenyl (1, 3]dioxane-2-
carboxylate

2-{4-chlorophenyl)-5,5-diphenyl{1l,3]dioxane-2-

carboxylic acid

ethyl 2,5,5-tris(4-chloropnhenyl)-{1l,3]dioxane-2-
35 carboxrylate

2,5,5-tris(4-chlorophenyl)-[1,3ldicxane-Z2-carboxylic

acid

ethyl 2-{4d-chloropnenyl)spirc[[1l,3)dioxane-%, 9" -

Zluorene]-2~-carboxylate

SUBSTITUTE SHEET (RULE 26)



RCORL Il 20 This reaction may be carried out by analogy wth t[rf?é 0
processes described in the followi ng publications, which also il N gie
the preparation of the conmpounds of fornula XiI: . E. L. Eliel et ai.

Am Chemw®&o®040111962, 84, 25 2377 1747 A.J. Liepa et al., WIéEP99@483Chem -
1986, 39) R Caputo et al., Synthesis, 1987, 386 B. Burczyk et al.)
Synthesis, 1982) 831 30 F.E. Ziegler et;@l., Tetrahedron Lett., 1978, 31)-
2767 A technique based on the one described ir_ Caputo et al., Synthesis)
1987, 386 consi g%ﬂlrbvro%@tdyrlgStorigolfgtlog@dgu{a%tb bheregppaHLd.. in the
35 gresence_ of poI ystyryl dlc‘o enyi i odophosphoni umi odide in a po ar aprotic
sol vent such Z&r2fet ‘e, at a W O 001 04011 tenperature tenperature
at 20C, th 2 hours. ILQue]AI\J:&QQSJrEQTI ERP9104831:1nv3Arieh belneenrldkand 40C,
pre=erably at about_ 20C) in nhydrous acetor _itrile a reaction.

is conplete ?%’l 0 i RI-8S™ togé F‘%Pg1 Ré y IS sC3F Ofe ‘%‘oerﬁ?ortﬁfﬁs of
fo=-.nulad iwswhd cdnX ahdne dod lawgnguprolRasesprocess F belom/nay be
used. n . " cc [ S o he Xl |
hoo Rio TH N Re i 17 fenedert nehdl BankBunass Y O8ERR1 A 08 e o il
_and R a andPTERAF#idpentRaftiyphafe aoﬁ@m@PuPﬁeoﬁeéﬁlrﬁ‘gléagl ven for Ra in
formula | or represent a precursor rggHcal YEb | eading to any of these

meani ngs, is reacted with the ketene pf fo alll: RCORL Il The
operating conditions for carryi ng% i eagetion will be readily

determ ned by a person skilled 20 e t)Rw\,ho may performthe process,
for exanple, as taught in: P.M Hard;%b ., J. Chem Soc., Perkir_ Trans.
1, 1977, 1954 T. Araki et al., Macronol ecul es, 1995, 21(7), 25 1988

Car penti er etial whitét rghetdr emd 1®B8550 4R{ 18k IBO3dRfiedmatbovh Bbexaki ;

30 M Gfaﬁ’o et fg-rmngélwa’_r,a lcP”HHEng’ u:l’l%%Q"St%%d that X or Y car also
represent a nitrogen atom substituted with a function
which 1is & precursor of the radical R,, with a ketone
of formula III:

RCO-R;
15 in which R and R; 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
;? II
R Rs
in which R; tc R; are as defined for formula I, 1is
reacted with a carbonyl derivative of formula III:
RCO-R,

25 in which R and R; are as defined above for formuia I,
to give a compound of formula I in which X and Y
represent an c¢xygen atom.

The reaction used 1s & cyclization reaction.
This 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.

—~

G.C.G. Pals, J. Chem. Research, 1996, 426.



Typically, carried out in an et al., Synlett, 1991, 111 et al.]0SANI28t ,
1991) 62§y@boesofiynl ett, 1991, 729 et al., J. Chem Soc., GRemEr®R8H1t he
reaction of XIT I with IIl is aprotic solvent such as an aromatic WO

001 04011 - 31 ~ o ~aN 2003 PCT/ EP99/ 04%;1 hydr ocarbon at a tenperature of
from80 to 150C, preferably from90 to $20C. The nolar ratio of Il to X II
may be between and 5 tter i1l bet n 1, 3. 1n order to 5

i ncrease the ?é%‘cﬁaonnaq(a}rde%?ycrtena'ng‘lqnﬁ%lryi’eﬁ?% ’t’hi“?n(%éacteﬁzgn can

advant ageousl ¥. besltidrarad Sutldnt t HE&reds¥fce of an acid catal yst, such as

par at ol uenesui p@prﬂé:e,acg%ulgg/ hay ofg-exadgy e, one equivalent of XT_IT_is
10 reacted with 1 to 3 equivalents of the ketone Il iz refluxing toluene

in the presene® bt FromEencd &£ 2 Rhiddaisent $ ofdgfdra-aesl uenesul phoni c

acid in Dean-Stark. appatatsls d@icred s 24 dJpur ssowhen R18 or R19 represents
a radical whigh is a 15 precursor

; %f Ra, theregc&onof :Ilgvithlllwill
be fol | owed by’ a> ¥ 8P %f SCortert i FR§0 hef 1l ¢ Hé) corrp]o??éd i Ab&Lthe
conpound of fat&@la |I. The operating conditions for this conversion will be

readi |y determ ned by p skilled.jn.the - Lt._usi;ng. his .qr her
general know edge. ThTeﬁ%o%cs)aggr}c@%of !L;I I%Jhly%el%gngéé%%ﬁt h%%? zéed, For
exanpl e, accoRBFRELE o SR eschevwpEcClieormBedE n aMePL rRREf e evadkr; Chem

Ber., 1950y 281@6n Eer tbh@epknt hesisS Qinddie e ainds of §0r gyl 8s§2c25 in
which X represents O ar_lc_jL Y repre nttSR_jﬁl?%fd proce%s G bel ow may_be carri ed
out. Process BEEbRpodtdixX \f[‘tfg‘f O%H N C/RB Xz 7 PR~ BRSSP $Hh @Rich R-
to R7 are as detenedoforohpanddRzdIhashenecdtrt hetieanitngsmgovat_1for R17
SPove, oy, capbrlt thdherke\ans Sl LBlIR, (Ll BRI ik g R and
ot her 35 ~hanfprcakabeplebbatvednfteom ané torrespondi ng conpo~~r _ds of
formula 16 n which Ranisdddey Nad kyhatione TheeN yi\/@@g 04011 5,10 15
20 25 recommended <to react the diol with the carbonyl
compound in 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 reflux
point of toluene in Dean-Stark apparatus for 6 to
3 hours.
25 As a variant, the reaction can be carried out
:n a halogenated aliphatic hydrocarbon at a temperature
of between 15 and 30°C in the presence of a Lewis acid.
n this case, 1t is preferable for the molar ratio of
the dicl II to the carbonyl derivative III to range
30 r~etween 1.5 and 3, better still between 1.8 and 2.2.

By way of example, the dicl II may be reacted
with two equivalents of the derivative III 1in methylene
chloride in the presence of one equivalent of BF;-
etherate at room temperature for 12 to 48 hours.

35 2rocess B:

The compounds of formula I in which X and ¥
represent an oxygen atom can be prepared by react:ing an
zlkalyr metal or alkaline-earth metal salt of a diol of
Zormula I

SUBSTITUTE SHEET (RULE 26)



- 32 10 JAN 2003 PCTI EP99/ 04831 al kylation will be carried out in a manner

which is known per se to those skilled i:: the art, for exa. TnDl e by the
action of an al kyl iodide or a dialkyl sulphate. The operatipé&;gﬂ gtions
for the We80840h of conpound XIV with the ketone IIIl are t -

conventionally used in the technicrue-f2x +his type of reaction. They may
be derived fromar_y of the follow ng publications: W Sch _neider et al., -
Arch. Pharm Ber. Dtsch. Pharm b6, 299, 997 G Bernath et al.,
Phar mazi e) 1983, 38, 2, 89 E. DR4 man al.,_J. Chem Soc., 1963, 3736
E. Biekert et al., Chem Ber., 662R;n genéfal , the operating
conditions prescribed in the case chcess F may be suitable. By way of
exanpl e, the . am no al cohol XlLV can be reacted wi_th 1_to 3 equival ents of
the ketone | M (%P4t 1 0ki hg £81 @&ffe 35 gﬁglﬁ?@séﬁdfe bf 2PPYRY 0 Wi tHo . 2

equi val ent s dfihparacbaboendslfplermulacI®r i n Dean- Stark apparatus for 4 to
10 hours. The ami no al cohols XIV can be_ prepared, for exanple, according to
the schemes described in C. A GobRgt 4, Helv. Chem Acta, 1972, 501. The

publications cited above- also ill us,tO\at e th&Vpreparation of the a:~nino
al cohols of formula XIV. The conpoxnds yf formula | in which X and Y
represent S nay be prepared by carrying out process .. below. Prnces~ H 30

Accor di ng5t o irhi shitbhc@ssand oRqulaxreXVall daRinRE xfoR-B3 abové handi thi ol of
in which R~ t ~ Al S f fin or formula l ) is reacted with the
ket one of forr%fl:{%aes%nlt:% %Cg%aquér? %g:loc' 35 R and R are as defined above for
l. 10 JAN 2003 WO (e040a9aPCFAEPOD/E0488 diol 33 uBesl procesagent |

preferably be perfosspeed if~ iR aknhapregybc MERS such as aL_ gibher at a
t enper ature of f_rao,m 15 to 30C, hetter still fl'é/gim 18 to 2LISC, ;?11 t he %resence

oft a slight &St tRECREFoME oY IEhS FRRE nBEER L A3t MonpfundR XV to
conpound 1l | 4 Bcdlsiteddaahat westdl andr2, wptief erabl yabetweenyd. 3raraf 1.7 .

Mor e general | reference may_be made_to.l. Shahak et al., J. Chem Soc.
1966, 21005 18 OERERL ol 5 PRt RAPESETERL E5a5tpEFY} hBUF mpFehent at i on
of this reactremctByn wetragftismganplieh campedkdlXV mstadacsabc wiankd 112

equi val ent s o%? @fc‘kﬂgn&é@f%”ﬁi%ﬁ@? at 20C until the reaction is

conplete (fro mnutes to ours are generally sufficient). The
dithiols of fornula XAce@edrepated 3 n BF sfeirad wererdiggatowafpethge and

exenplifigd i Drpantisy) arcdd dechouks£Llr aks, Jormueer inChemuSas: L4887,
6825- 6836 and E.L. . Eliet e e 1976, 3583-3590.

The hypol i pi dé%ﬁFEl%ﬂdmﬁgbg@?b%’éeﬁlﬁ‘%Agg%?"9%9?016‘881?%&%%%3 Ruce of 2Rfle
i nvention resfbt frexandie r zapaoidiymt o laciridile tbe PRARA akibPPARY type
receptors. Th%cgﬁaigaﬂgn of the PPARa receptors has
The reaction of the salt of the diol II with
20 compound IV 1is preferably carried out in a polar
aprotic solvent, such as an ether, at a temperature of
between 15 and 30°C, 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. J. Med. Chem. Chim. Ther.
1983, 67.
By way of example, 1.1 to 1.5 equivalents of
the diol II 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 (20°C).



2S beer. illustrated using rat primary hepatocytes in the casel bUAN 3
compound @fp foxaonl e 4. Mre specifically, the effects of theCTErme0OdSids of
the invention on the expression of genes,hgnvolved ir_ |ipid nmetabolism’
(Acyl CoA oxidase) or lipid transport 30 {apo A-1, apo C-111) were studied
in the nodel qof Jal-hepatocytes in primary culture obtained according to a
modi fication of theTmi tial procedure of Berry and Friend (Berry M Friend
D. 190'9. J. Cell. Bi dhe 43°mBYeREP 0P idebeFThed pPr eV owdiieh Bérehdu X,

Sal adin R, 35 el B&aanebc&eenD) a€ahderaR Eiyshapt J&c@?ﬁ@éer?
Auwerx J, Staels B. 199 Eur. J. Biochem: 23 179-187) . These genes are
modul at ed in a- OO Hei B Afermter T BYC PEAR afdit hISE FepH 1cgddd el ker s
of the actisvatiexcuing henePrARA ref Hopmedjer €3sed WO 001 04011 - 34 10 JAN
2003 PCT/ EP99/ 04831 in the hepatic Ai |_&Bra =ssant 0, Foufelle F) Scotto
C) Dauca M Wahli W 1995. EndocJti ag 354-366). The hepat ocytes
were isolated by "in situ" hepa f coldmgenase (Wstar rats
whose 5 wei ght ranges between 2 3 % honbgeni zation of the tissue,
filtration through Nyion, centrifugation™at | ow speed and inocul ation at a
rate of 10' celdswheehdirghcbi fr,t Fa&eviaaé)i détynest kpated Dy t Ae-miyPan, bl ue

test exceeds 90; e c were Iat ed fromthe 10 start of
i nocul ation (c%ﬁ%lbu%(% %‘%SS%}? in L15 cul ture nedi um
suppl enented with 10~ foet al calf SeRl. Tn,Rp ~ (rmass/vol une) of bovine

serum al bumn (BSA)) 3 g/1 of glucose d 26 mM bi carbonate, 2 nM gl utami ne
and antibiotics. After inc.:bation fegg”24A5 hg}urs at 37Cin a humd

at mesphere of 5 o C2/95 ai r , the cells were’lysed ir. guanidine

t hi ocyanate solution, the RNAs extradtqd W{Hh phenol (pH4/chloroform
assayed by spectrophotoneter, transferred onto a nenbrane (Dot blot,

Nor t her n t).and hy i ze th specific_20 nol ecul ar robes COI’dI ng
Nort hern b gt) <1y 1 2 W pel (e 2.0l eaylore ol obes accoL
Auwer x J; 1992andt Iregi esdl &y Ihdepbnd&ﬁtlQB&-e@&é)senfhe(G:IDNA) aikyheocl one
36B4 codi ng fo i di i o] haosphaopr in kQwsKki
P, 8reathnach &ob%ﬁgg'vﬁm?szgg %gng%ﬁn&l%é}%rﬁugtﬁgiﬂ %nbgrﬁ? 198 8

Aci ds Res. 10: Wrégb- F903F, aphdBecgrEsa@ akpEesséi oh P5 Stable, was used as
control probe. The cDN@h@r_;oQ@%c\@qbel | abepledevwhby 32R ySidd &H@ndom phi mers
by neans o{ the kit ,sol d%%%% Boeh ger 30 Mannhei m_The rrenbranes wer e
hybri di zed: Wi t APF5Foe° ™M 8 18 P Bhe*Be EHR PR VhER pHEEsdur e
descri bed previsogdl yag StaéhenB, \Aen dolteipeirainete Tof Alweweel; 4092nd

At heri oscl er. 4) The ed, pn in 0.

buffer and O. 1~%§ng35‘d°%i roor#i‘tgerr%térgt ?J{:ree e?:a m nPaﬁgt%"\?\ne%eg?s ggge sane
buffer at 65C f1@r0°§0 rﬁnn oralﬁ:e? ttt@erirn@erte@rs@mt&ﬁ apreddis( X-IGVEE AR Sfliriajple
Kodak) . The autter f‘o@é’@d ysedeRy densbherebky oBioiad G870
densi t onmet Ei‘af:ﬁ\fpmog 00l 24011 PCT/ EP99/ 048 31 - 35, The effects
of the con§8und"h§f oRPRBHEBat il gehe: 2xpFessifon $@+ataidiSed. The
hepati c expressir@teafaldlie ACO ge@e@mcre;m&emlham&)24ahdur ofr eat neydianM t h
t he conpoundof S hi.s respgnse_i.s typi,ca= oftheeffects
observed previ oEﬁ rI@J(S(Inli-er tS&lCLST as gbgirgd}: ﬂ?u955§§‘ p%?néfaﬁégfiec D, Cal der P,
FruchartJC, Denefl e P, mnmrahoﬂaelysbla ted@s fFom J. Biodltem. Z3R;.
179-187) (Staeligygy \équeéce \ Kosykh V. A ,10Saladin R, Fruchart J.C ,

Dal | ongeville J.”,” Auwer'xJ.;1995. J. dip. Invest. 95: 705-712)

whent hehepaBocyt es ar e BY e&a¥edo fii ERAFPbF at EWOWeRA VALEARS| iofaridie aHPl
activators (Devehalk Rredt@ldd®lyitn REI&hMasriez M LOMEALES FidHld W
1996. Nature; 384:39-1543). These ,results suggest that the conpqunds

of t hei nvent i on RRSTASE PARa 0 -G neHE VALERLL soger%?éﬁr‘éah‘é%%l% RR@LC

i ndependent expeiidenls. Bspuessi oflafhcdeedRNAS cedilng f oh theACenas in
rat hepatocyt es i n %hl mary cul ture treatedfor2024 hours with the conpound

of Example 4 (ZF SUSTHS Y at s mPY%Eor essed rel ative to the baseval ue
ACOCont r ol B@0 PxvagaesirDl: of Exanpl e 4427 63" 25 Activati on of the PPARy

was sim' _arly denonstr d ase: o onpot

Anal ysis of the acti vat%% 6t QBI%Q&}% S ‘bagegagrllgtg Fr ans J%{(I on ofi a DNA
al | owi ng the exprRES$Omt okta PeMERAT ektgeneaCATe ( shihehasphedi colom the
acety' transferase)) 30 under the control of PPAR in cells which express
PPARy. The reporter plasm d J3TKCAT descri bed previously (Fajas L, Auboeuf
D,_. Raspe E) Schoonjans K) Lefebvre AM, 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 PCTI EP99I 04831 18779-18789) conprises three cﬁpi es_of the
PPAR response el enent for human apo A-11 gene which are cl oned péotN'@@}m of
the pronoter for the thym di ne ki nase gene of the herpes sinplex virus in
t he pl aswa@0@40BLCAT4 (Staels B, Vu-Dac N, Kosykh V. A, SaP@OERIIR48Hr uchart -
J.C., Dallongeville J, Auwerx J.; 1995.23.-Cdin. Invest. 95: 705-712). The
cells used are the green nonkey CV1 cells and COS cells transfornmed by the .
SVA0 virus amioifs off epemasaPRARbY Fosmain®, the "inwvnozadd &hep J, Brun

R) Spi egel man, B,. Evans R_;  1995. |1. 83:..803-812). These cells were

i nocul ated at“% r é—"t\égvc‘)afs fﬁ&,oﬁﬁnggletlos rﬁ?l;t&pfsﬁc%‘ﬁ%?hgs%@?@m:i n di ameter)

and trar_sfected wyAh 500 ng of repbaler DNA accordi §1to a process .

descri bed previou as L, 15 i© D, Rasp@g hoonj ans K,

Lei ebvre A M ,R e M FrucdhaN.J. C.) Deeb S,

Vidal -Puig A R4 Vi dal Auver x J.; 1997. J.

Bi ol . Chem 272: e cells were washed

twice with 20 PBS“nd I'ncubat ed for cul ture nedi um ( DVEM

containing 10~ foetal calf serum After tr fekgion, the cells were |ysed

and the CAT activity was neasured accordingto the procedure described

previously (Fajas L,IAuboeuf D, Raspe = Schoonjans K, 25 Lefebvre A M,

Saladin R, Najib J, Laville M Fruchard{l.@ DBe¢b S, Vidal-Puig A Flier
1

J, Briggs M Staels B, Vidal H, Auwerx J. Biol. Chem 272:
18779-18789). It is expressed relative t thelicontrol value. 30 The effects
of the conpound of Exanple 4 are given in Fi gQre 1. The activity of the CAT
reporter gene of Cos cells transfected with the IXFTKCAT construct is

i ncreased when these cells are incubated ié. the 35 presence of the
conpound of Exanple 4. On the other h wWhen the Cos cells are
transfected with the pBLCAT4 plasmd | Mag the PPP. R response el enent)

t he conpound of Exanple 4 is inactige. 104011 - 37 1 0 JAN 2003
PCT/ EP99/ 04831 In Figure |) T repre ntrol value for each
reporter (TKkCAT or J3TKCAT). In a f Rt he hypol i pi daem ¢ and

hypogl ycaem ¢ activity of the corrpounq;z2 f anple 4 was 5 evaluated in

dbl db m ce. Two-nonth-old db/db m ce were treated orally for 15 days with

t he compound gfnExanpl e 4 (100 nyg/ kg/ day). Each study group conprises seven
ani mal s. ter three days.(D3) and 15 days_.(D15) of_ 10 treatnent,

r et ro-orbiAé{ al sanpl es %F@gfakgéleé‘?et'erfll %ﬁﬂt Ran&lstie &44F aﬁﬁnaﬁ%ﬁﬁﬁ@
fasting. The fokl darmudanfasandEmntt iBr éndabendeaslyy refortdsengl ycaem a

(gl ucose oxi des)eal]%; D3 and D15 ar_d of the |lipid paraneters on the sera at
D15 15 (COBAS)* trlg][' cerides, total cholesterol (CHOL), HDL crol esterol
(HDL-C) and free fatt$<caeFrd3ngFFAFC ( astys ki tPHaasAsBi oMiieeux dagdivako

Chenicals). Therhiesdhie &t aidedra-dH VBN 4T cohbent 8bhe1 bakaWer Theo
nmeasur erren(ﬁrz iven .in this table ar,%t aver age val ues, = standard error.
I

20
Cont r ol Ex& 04 FREF i aF | BRFEPRL iV 4iGthel T oh PR 0 PESy dHert aXB8ERM) 38719 6. 33
|21.35 S. 67" - 3aGhptaem DIS{rd)SDdD 992429590t 410. 222 1 L4 Tehgl vhem.desD15

(mV)~ 1.78t 0.541.07 i DISni(%r.’rM .69~ 0.362.60t 0.]13-3Flat-C°
D15 (nsM 1. e TR = LL R A B%e( BLEyP0 s s Ve p £%0. 05
relative to tpsefemeidl iformes NanmWiut ney thespre@encel o AN X@EINAD

00/ 04011 IITI with which it reacts as it is formed. These two

st

15 reactions are, in this case, preferably carried out in
a polar aprotic solvent such as a halogenated aliphatic
hydrocarbon. The molar ratio of the ketone III to the
diol IT 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 of an alkoxytrialkylsilane
derivative (in which the alkyl parts are C;-Cq).
preferably, a large excess of alkoxytrialkylsilane is
reacted - with the diol II in the presence of

trifluoromethanesulphonate as catalyst. The molar ratio



- 38 PCT/EP99I 04831 A subject of the invention is also a pharm} [ﬁ
conposi tiyg og@4BRy | Sing an effective anmount of at | east onep@empygﬂﬁgzp CI pl e
chosen froma conpound of formula | as_.dggcri bed above, a conpound of
formula XVI RAw ~ R3 xvr in which R and R, _ together formone of the

radi cal s: CH3o@Hzhe ~%l@d§8{t”@@3ﬁsil’énecol =6 Ok fe~ a%?g“% ~ehs ¢ ~C
HCH 10 R2 , R3 If E gpr gs ent _a _hydrogen_at on and’Y represent
an oxygen at of"2R®*Fep EEEﬁFE‘ FeENGI ; bﬁﬁae%srébﬂe§éﬁt"§ea Bydndgén at om

or a nethyl group; 15Tard aepbarmacesti ol | )twcﬁﬁaﬂl!fo&a'r&edﬁm& he
conpounds, | nu%%ggh%ak\lfaggtytl a%skglg%roggt gpgdrrgﬁautl cally accept abl e

vehi cl e. These conpositions~can F y in the form of

i mredi at e- Pel ease or &yntwet | @fl- eskepSe, 20 g=anivEbengebat itheC apsidRs or
tablets, intrawenqushy it tthe fer f iisctabl e sol ution) transdermally
in the form of ag ad]e5|ve trar_s E% tl%raeJ\}igle b} TRV (He T m of a
sol ution, cre&hodr Igelin qur@uéoméiﬂhe@r? deTlcmaaie adwithistgpddentrd s 25
prepared by add ngsa felqlulle-cal@ﬂd\s whet e aggbggrol @C?e et%?fd,_ 128 crurﬁ)l i ng

agent, a lubricant, rye or. a, fIavou.ér enhanceé ive pr| nci Pl e and

by shapi ng thetetﬂg?tr&'tél St & ta APSH @é’tded-ft atBTGetPr%ﬁ%}T%Lﬁre)O D Ipowder
or a capstle. eqd®@a206n34011 of 39 tﬂ:@nehﬁk{‘jrﬁm_ﬁjPCT/ BEP99f Dd83dmdeapl es o.

fillers iTclu c st cr gl.ucose, sorhitol
crystalline c%‘a @%%%e%%?nd glfl‘{.él coﬁé‘g o%a%e 8%‘8 exanp | PR WivhdedRO% el ude

pol yvi nyl al cchdlgurspol yvinyl ether), 5 ethylcell uI ose, net hyI cel I ul ose,
acacia, gum tragacant mhgetahbSungdeldzacspyds gxy ﬂpyl 9.9' | u Cg § -

hydr oxypr opyl net hyl cel | ~.: 1l ose,_ calciumcitrate, drin and pedt i
Exanpl es of | BRERtSLYe| [kl MR s Pim aasdanat ereparsd Falopet 4yt sere
glycol, silsi caamsbu@hasrdenedrpiagt ovid SstaIzE@anemEEHoEE ay Qi those
aut hor| zed for_.use |n medi ci nal products. Exanples of flavour en%ancers

i ncl ude cocoa ?ﬁ) *¥int in herbal form aromatic powder, mint in oil
form borneol and ci nrfémortl'pmvﬂmthé@mll essthe sapcallle otfabci&tmgra gfanul e

1S can be suit t the i ke. ect abl e
form cont ai ni n%qztL re%égrrsg%ulncft oflsw’tjﬁ%{ pr eseq'@)lpnven %‘s %%r?%mp%%%ﬁn pl e

is prepared, whth® afpropriate, by mxing the said compound with a pH
regul ator ,2ca buffer, a':é!tsaﬁ.eﬂdaﬂglég%rft £&rQ180I4bi Lizi f&% 98L&
stabilizer, a toni CJt nt and/ or a preserving agent, nd Py convérting
the mxture intle &%9 % ntravenous, subcutaneous or |ntrarruscul ar

i njection, accordi ng tThea gtiaddardf prieeess.a Wier ec@;pprmpr bakainkle by

i njectable form q{% ze dr| ed s t andar rocess.
Exanpl es of sus agen :&rﬁﬁ:u e%%etch eor 8§ g’@&ﬁ‘dre- 80,

hydroxyethylcellulose acaci a, powdered gun1tragacanth sodlum

car boxynet hyl cel | ul ose and pol yet hoxyl ated sorbitan nonol aurate. 30
Exanpl es of solubilizing agents include castor oil solidified with

pol yoxyet hyl ene, pol ysorbate-80, r_icotinam de, polyethoxylated sorbitan
nonol aurate and the ethyl ester of castor oil fatty acid. In addition, the
stabilizer includes sodium 3S sul phite, sodium netasul phite and ether,
whil e the preserving agent includes nethyl p-hydroxybenzoate, ethyl

p- hydr oxybenzoate) sorbic acid, phenyl (sic], cresol and chl o=ocresol.
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WO 00/ 0401 1 PCT/ EP99/ 04831 - 40 The inventior_is also

directed towards the use of an active principle chosen arom a 1o o.

formula | as

defi ned above, a conpound of fornula XVl as defined above,
conmpoundyefeofordiul @ XVI1: F xvzl 5 in which X and Y represarweErm/0e83ygen
atom R4, R5, R6 and R~ represent a hy ogen atom R represents pyri dyl ,
pi peridyl; pyridyl 10 optionally substituted with one or nore radicals

chosen froma radi cap.g-as;dgfined above for formal a | and a

(C1- C~)al kyl ene chai T, —amd—prperidyl optionally substituted with one or

nore radical s chose: TR oRfACEABR caFhemasideFPREESEPERE RAdOA
(Cl1-C~)al kylene chain; € and Rl represents phenyl ogjionally substituted

with one or nore radic

W as defined above for forl la |; and a

a nedicinal 20 pno i nt gkaed) t o-prewent or treeal dyslipidaem a,

i nvention in

the 25 proton nucl*@ar magnet i ¢3r esonance (

doublet, t for triplet, or quartet) o for
chem cal shifts 8 are gﬁ%%

a ngpdlimting ganner. The fol

pct et and TX

and b.p. represents the boiling point. 30 Exanple 1. Methyl
2-net hyl - 5, 5-di ohenvl [1, 3) di oxane- 2car boxvl ate A @ixture of 22.8 g (0.1 M
of 2, 2-di phenyl', 3-propanediol and 100 g (0.98 M or nethyl pyruvate

JAN 2003 WO 00/ 04011 PCT/ EP99/04831 - 41 is brought to 70Cin a 500 ni
round- bott oned Mask under a nitrogen atnosphere.

are added portionwi se. An exotherm c reaction takeg place and the

tenperature rises 98¢,
tenperature and i sjpourfe

extracted wt
hydr oxi de and

chr omat ogr aphe

The m xture is 5 allowed to return to room
slowy into ice-cold WateLQ This mixture is

h net

\ x/ SONcycl ohexane
el uent). The pxo i rel¥ysTAl | i Zzed Agf )di i sopropyl
ether. 7 g of a“pr0duct mp. 116C are obwaiped. r "Ryapple 2: 15

2-thhy|-5,S—anhenyI[1,3Bﬁjoxane-2-carboxyhi acid 7 ¢
2-met' .Myl -~

of nmet hyl
5-Bi phenyl [1, 3 ] di oxane- 2-¢&r boxyl at €

OAT | ustrate the

f A4 dtions are used in
singlet, d for
for multiplet.
ssed in ppm m pRaz epresents Rfae nmel ti ng point

a

¥ saNt ofsepRese conmpounds 5 TAK preparation of

The

10

2p.s#pg2 (0. 156 M) of PROS

Bre refluxed in the

presence of 2.6 g of NaOH in a m xture of 120 ml of nethano= and 20 30 mi

of water. At the end ®f the reaction, the medi um ¥ concentrated and the
solid obtained is dissolved in 300 M of water.
HO ) the white solid fornmed PSP¥REtered off. It is recrystallized froma

After acidification with

m xture ofsSO mM of cygl oftex@inesctfer@nd 2Q, M aof Qb SOMDPW,; etdrey . ag4. 1 g of

a product of m.a, 148;150C are,obtaingd,,y, EXample 3: (c,-c.)alkyl.

10

15

To synthesize the epoxide VII from the ketone
VIII, a person skilied in the art may be inspired by
the research described in:

J. Am. Chem. Soc. 1958, 80, 6389 or J. Am.
Chem. Soc. 1931, S3, 205.

The ketone of formula VIII may, for example, be
reacted with a compound of formula IX '

GmM —CH,—C—0=Alk IX

in which Grp represents a leaving group (such as a
chlorine atom) and Alk represents (C;-Cs)alkyl in the
presence of a base such as an alkali metal hydride or
an alkali metal alkoxide. The reaction 1is preferably

carried out in a polar aprotic solvent, such as an



Et hyl 2-(4-chl orophenvl)-5, S-Bi phenyl [ 1, 3] di oxane- 2-car boxyl atel[BQAmgn{]}S g
(0 2 M qfo8éh4sl1 2- 0xo-2- (4chl orophenyl ) acetate are pl acercT/mrebd@syt of
C-izG~ir. a 500 mM reactor. 22.8 g (0O M of 2,2-di phenyi propanel ( 3

-d|oI and then 14 . 2 g ( 0. 1M o~' ~ E tZ0 are added . The m xt ure
is left to reacéwth stlr gf at 35 rog teg? erature.
reaction mixt GFBSFs taa’l"ke‘?'n o %3113& Lﬁ}f%%" gani élpﬁﬁsé" i€s

washed with satdcatied Nd]exothemnc Aht ererradimgcayves , NaB804 sziat ion

dded and o wAFEESH: EACHIAEE AbTSANSh0% W BOF 86 11 OBCTEPGSIORSa - 42

~ornms. After bifl tMlmmpomngK~ eleduse el ttheigcampbus@- VSSC ardd l

(():gtc:i‘ig:r]e(]j“ g i el va%q:a)gfoaquO%eS lAe?ﬂi]arP pr:a&ol 11f6‘8c_30ﬁ%?§_\11m31 '

= 11.8Hz); 6. @@mp@umdsél(lﬂHorniD@@P@eeom 8am§oéoe§3apmr¢9re-3me s) :4.55
(2H, d, J =11.8 Hz); @yS?w( sh J exal:ﬂpl% Hz}cozm%‘iuid) Kz-&&(lm be

m) Cl 3C00C2H5156- 158 1 0 4, , 1 Hz)
4.35 (2H, d, JI=3ff g(%ﬁ)‘ Halﬁ‘n‘islj%s %Egy-r rcd?ﬁo(r’ e%az’ve( 94, m
from7.38 to kh@l(ﬁfbsemcecmaﬂmzhgawsaed&r 35661(1:31Hlet®>06didﬂgeﬁbl e

wi t hCF3COOD} : 4. ‘ 9 13( 25, . d, 1= 1109, Zy1 to
7.5 (14H ) . te%%d—ﬁ%%\?% éﬁl o%?fflfgn43$g€%‘i’ﬁEr9§9‘fﬁ48‘§i”

| COOC, H; 163CDGK3a TLa@3Hjure elow A5PQHz); 3. 64(3H, s); 4.08 (2H, q,J =
1K) 435020 0 dn U Setide de Sed 2 &) Sllofklaal ram g . 75
(2H, m: from7to 7.2 fTonv. 35 tq 7. ~H 1 T6CO0H2 25DMVB0
d~: -3.73 (3H, %9°x8ide3 %2#51 &)Fmvfiltg?% ma&“{ﬁ?( 2#6 TeNGe MEY P§): from
6.88 to 6.91 (pddidn);fd¥ odkamdBe} ocd. ASMeRH Qhen) 7@%1& 13BCDC13: 1. 36

3H t, Jl. 7.1 He): 2,47(3 4.37 (2H..q J =.7 2Hd J =
(11.8 Hz); £ 8(2H, 21, An 1%%?% f roth 7%’% :2 28( 1fﬁmg+ila f\?i 29
tol 7.63 (2H MB&ECEOH 98~ sBWBO 86 wixh @2 bask, sudh: zaslop(aewsuumJ =

\ GO0 H6190- 191 AEAS- 8% ( Sy feescSy PeLdetges tropagldbe Tev

(2H,d, J = 11. &xaiapled. wm@zH)Alé; :ﬁpfeﬁlangsmth@m@%e@wm% 1¥ER) 2sfrom
7.2 to 7.4( 12HreﬁiuxeaV910%Q419§éséQcé%\k2@&3 P&EFIdEF%&:%@%l 10/

~COOH193DMVBO ~"; g (Y% 0 Hz);
frons.82 t4P 7. 36 (13H Iﬁ)fﬂq%%océﬂséi?aﬁéfé %7‘3‘(l g J°°t7alf1 )°£4. 18
tod.37 (4H m fo&mﬁzezm dindo= the 6dke) dF 2fofdtlas)T,7. dife t @ZoEBs&10H,

12 ' HCOON158- 1 - 6. X . 48 d, = . 6
Qz); 5. 13( 11 %’)l pteS%?%%‘f%ilé‘ﬁ qﬁfi‘ééé&igé%z%éi&@??i?1%3H,4%%, J-
7.1 Hz); 4.26 (améi g. Am- ¢h§mHz§OC4 58¢9H, 2@31J = 11.8 Hz) ;4.71 (2H, d, J
= 1180) 7 728 1o 7. 18150, M 45e00hL- RAICHELY ﬁ5§st8b€a§§é&14ﬁy m
7.22 to 62~ (15H, . ~HS152 3: 1.08 3H t J¥]é|. ﬁzﬁ 4,09
(2H, q,J -25’ =Flf)atlF1rgorﬁ1'2F’39§~6e2Y§8 V3HWiHh J’-n PEYSOHZ) : from
% 4 to 6.9 (2EHpMutifonomMfEdas 1.@ E&(ﬂfﬁd;uﬂﬁaléﬁ@mot élﬁdm\é,l@éhéfald in
f

8
E'grm 7. 2]2_3:1;)2% DIJ\_/Bgrggenée42 éZH g’ase such9 |5.|Zs) potoj'é urh dar“l)ona:l:e'

(from 1 to 2 equivalents). The reaction temperature is

9 Hz)

advantageously between 15 and 130°C, preferably between

30 80 and 1l20°C.
The ketones of formula VIII are commercially
available or readily prepared from commercial

compounds.



10 JAN 2003 WD 00/ 04011 - 45 PCTI EP99104831 (14H, m 17 003

i COOC~HS115-116CDC13: 1.1S to 1.20((15H, m; 1.57 (4Hs) ; 4. 19 J(W 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, nm) ;wWobolddth s )_18/ ~CO0CZH5163CDC13: 1 (3H, t, J =7PCTHPP 048312 (2H,-
q,J = 7.1 Hz); 4.3 (2H,d, J = 11.7 Hz); #43(2H, d, J = 11.7 Hz);6.2 (1H,
m; 6.4 (1H,d); from7 to 7.24(10H, m ; 7.25 (1H, d,J = 0.7 Hz) 19/ -
~' ~CO0OCzHS145- 150CDCl§ro&e§§ b3H t, J- 7 1 Hz) ; 4.44 (2H,q, "T =7.1
Hz): 4.7(2H d) J 8*_—1& Hz) from74to755(12H
m: 7.65 to 7.7(1H n%‘“ SFP5Mm 7W§Yt 075%3 Q?Wom”@ow BOOHXSSBREO d6: 3. 3
(1H, s);4.3 (2Hludrratedlin9klzhemeds59bg2bv.d, J =11.9 Hz); from 7.1 tol 7..46
(14H, m 21H3COOC~HS103CDC i: 0.93 (6H, d, J- 6.9 Hz); 1.52 (3Ht, J =7.1
Hz); 2.17(1H, sept, J = 6.@Hz); from4.43 to 4.5(4H, m; 4.85 (2H) d,1 J =
11.9 T.-r2; ~ rrom EP99/ 04831 7.17 to

7 ... (2H, m ;fro S 6H, Pep, 7 OM m 22~
| COOC=H5102CDC1~: N: Sl . OB 2.48
toCH2.2.54 (2H, m to4 ! m; 4.62( );6.93 to
7.43 (15H, m 23~ ~OQY97- 198CREL3” '2.03 to 2.0Q Yo 2. 60(2H,

rr);433(2H)dCHZJ:1i§R);469(2H)d 3 =% %687t0757
(15H, m 24~ | COOCzHs20 13:"M3 31 (3H, t, J- |—§)’2 4583 (2H)q) J = 7.1
Hz); 4.6(2H d, J = 11.7 Hz); 4.8 (2H, d) J=11 7Hz) from7.05 to

7. 75( 19H, n)25"'cooc:szl'oscsp§:ﬁ: 1.4S (3H, t, JCI- 7.1 Kz); 4.45 (2H,q, J =
7.1 Hz); 4.69(2H, d, J = 11.8 Hz);4.89 (zH, d, J = 11.§Hz); 7.20 to
7.65(12H, m ; 7.92 (1H, d,J = 1.7 Hz)260 COOH217- 219DVBG, 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, exchangeabl eOM t h§43COOD) 1 0 JAN 2003 WO 001 §4011 - 47

PCT/ EP99/ 04831 27 261 ' DMBO d5: 4.25 (ZHy d, JO: 11.8 Hz):

4.83(2H d, J = 11 8N\g)y/from7.1 to 7.54 (19H Im;
s, exchangeabl e x ) PrT2RC~CH2- BoigitH .
. D 4

JCOOCZHSpoi nt : \2H, b. p.0.5s) ; 3. 64 ) .1 Hz);
3.9S to 4.0212Q, 90 : , : :

m; fronb. 96 to N~ 4 (12H M8~ i 29CHZCOOH227DIVEC
d) J = 11.5Hz); 4.FB§2(2I—R1, J =11.57 Hz); from :
12.1(1H, s, exchangeabl ewi T h CF3COOD) 30COOCZHS170CD o 1. o01.3 (5H M
1.47 (3H) t) J =7.1 Hz); from1l.67 tol.9 (6H m; f
4.78(2H, d, J = 11.8 Hzg¢+from 7.1 to 7.15 (2H m; fr
from7.56 to7.59 (2H, rg%k ~~ H 1 02CLAi : 1. 2
Hz), 4.2 (&H, q, =J = 7.1 Hz); 4.33 (2Hd, J = 11.4
11.4 Hz);6.35 (111, s) ; 6.96 t07.70 (J4Hd dMs

rom7.29 to 7.47(6H, m:
5 ( @4 t, JOOOCtl 7.1
Hz): 4 71(2H, d, J =

Starting with the ketone VIII, the aldehyde VI
is prepared by forming the intermediate epoxide X by
10 carryinc_;_out a process similar to the one illustrated
in J. Org. Chem. 1972, 35, 28, 4075. 1In order to
convert the aldehyde VI into the diol of formula II,
the process 1is performed as described above for
process a). Typically, the aldehyde VI is reacted in
15 ethanol with, for example, 0.2 mol of agueocus 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 1/5 of
that of ethanol will advantageocusly be added to the

20 medium.



10 JAN 2003 WD 001 04011 48 _ PCT/ EP99/ 04831 32 ~~ 1H174- 176CDA § JAN %6
(2: ~ \%Monll 4 Hz): 4.85 (2H)d, J = i1.4 H): 6.51 , pctibby/mssl 7. C7
to 7.53(1 7.74 (iH d,J =7 . &Hg).; , . 97 ( 1Hd, J =7.8 °
Hz) 33C00H216- 217DMBO d~: 1.34 (6H, s):1.37 (6H. s); 1.8(4H): 4.5 (2H d) J
=11.8 Hz): 5.1 (2H, dpdozedd.s) Hz) —rorrV 33 to 7.7 (=3H, m) |34 ~
~COOHL87CDCL3: 4. 75 (ZA 4. J== 4.82 (2Hd, J = 11. 0134
6.6(1H. m: 6.8 (1H, MCPFSWQ 3t ‘Po ai 5“&313@1 AT Ene (ﬂhe n)cual 5(
ixgga?gaabl eJ\@o&h@E&C@@DHZ) r3b~be o6EACzBE1A2CRCE3Ingl tQ>1 At ton Jschenk Hz) |

. . q, =

11.6Hz); 7.03% “71191"6( 138 ‘“?59(&’7 %gk(iﬁt’ﬁ)ese?%? %‘ilﬂc gagﬁﬁ’% azflqlaf}l' 8. 59
(1H, ) 36~5~ Im%&ﬁﬁs&ﬂ&*edfasBd(eZHned) abovtl f&rHfrmmikl 1:2H, d, J =
11.8 Hz); 7.2t0 g2 13H, m; 8.01(3H, ) ; 8. 75 (I d,J = 8.3 Hz); 13.6
(1H, exchangeabl e w t gZ ) 10 JAN 2003 WO y

PCT/ EP99104831 37 ~~ GOCH 137 CDd:)lmetatlat(m J
H3 (2H, d, J = -
n; fron17 4 tq

DVSO d6: from 3 . N
= 11.4 Hz); fronrd S (Iklﬂmpéxcha geao e ; from 0 7.6
i (1H, m) 39 COON F4@ DRGO d5: from 1.03 to 1.24 (R from1.6 to 1.7
(6H nm; 4.21 (2H, d, J = 11.6 Hz); 4.9 (2H) d, J—|18. Hz); from7.2 to
7.7 (10H, m) 40 C~ ~ 230-232 DMSO d6: 1.0. (2H, m ; (1.4 (4H, m, 3.3 (2H,
mM: 3.5 (2H) n): 4.4 X2H, d, J = 11.4 Hz): 4.9°R2H, d, rebueudd. 4 Hz) :
7.32-7.2 (10H, m; 7.4-7.5 (4H n) 0 41 ~ CH3 145 13: 1.6 (3H, s) ;
NC~ 4.0 (2H s) ; 45 (2H 0d) J =11 . 8 Hz) ; 4Y7 (2H d, J =1 .8
Hz); 6.3-6.8 (10H, n); 7.07 . 8 ( 4H nm) 10 JArkﬂ 003 00/ 04011 50 _
PCTI EP99/ 04831 o U ~

Scheme 6

The ester XI can be metallated by the action of
10 butyllithium in tetrahydrofuran at a temperature of
between -70 and -30°C. The reaction mixture is then
treated with gaseous formaldehyde at a temperature of
frem 0 to 25°C, 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 10°C.
20 Certain compounds of formula II are novel.
According to one of its aspects, the invention relates
to the diols of formula II chosen from:

- 2,2-bis(4-fluorophenyl)propane-1,3-diol;



~42H115- 117CDC13: 1.2 (3H, m);
4.3 (2H, d, J =10.7 Hz), 4.8 (
s):5.8 (1H(E), s): 5.7-6.8 (2H
(3H, s, <igorpory 2.3 (3H, s, E

2.0 (3H(Z), s); 2.3(3H(E), 5); 4.1 (2H (M ;
2H, d,J = 10.7 Hz); 5.6 (1Hs): .5 7 (1HZ),
L m o 7.0-7.5(14)H) n)43(~H22322ﬂm085£3:)1.4
orm; 4.4 (2H, d, J =11 ?- IRCTYEP994831G ( 2 H

, d, ,.;- 11 Hz); 5.7 (1H s);6.0 (1H)2%)+~ 7.0-7.6(16H m : 8.3 ilH d, Z
form J = 16 Hz)44C-CONH-195-197CDC13: 1.15 (3H, t, JiCHz-- 7.1 Hz); 3.9 - -
(2H, d, COOCZHS) = 5.4 Fz¥rbasi3¢griglugremprnviipheny4p2pade-1,.3-11.6 Hz);
4.5 (2H, d, %im111l.6Hz); 6.9 (1H, m; 7.3-7.1 (12H m; 7.5 (2H,d, J = 8.7
2H) d,

Hz) 45C~CO (NH) -258-260DVSO do: 4.0 §2H d, JCHzCOOH 6.02 Hz); 4.8 (
J = 11.7 Hz): 5.0(2H- aybydroxymetpyy-5Hadibenzelp, dlFycdoberken-5- .
exchangeabl e)ylmethan61Q HaR46F FCOOCZHS145CDC15: 1.1 (3H, t, J =7.1 Hz);
4.11 (2H, .q,J = 7.1 Hz), 4.38 (2H.d = 11.9 Hz); 4.57(2H, d, ~~ - 11.9
Hz):  10°JAN 2003 WD éBl‘BXéffg‘Pﬂﬁ?FEﬁégﬁé‘zr%‘éftgz%lr9‘Vi)g‘e’ﬁ?l%Oé-loH, m :
7.47 (2:-i, khirh—-a8ednkpl.7.6 (2H, d, J = 8.4 Hz) 47 H~ ~ 168-170 CDC13:
1.58 (6H, s); 4.42 ( d) = 11.5:Hz)4 (24, d,.J = 11.5 Hz):. 5.63
(1H, \ s): 6.91 to 7.57 (14H°H 4§EF 5"(%‘&?&'210%5“/56%: PHFRISHL Y, g =
11.9 Hz); 4. FFqMqtsd, QF = aue9 Heprcify09 nxeramst ( 18Hm m) cofméscial 7. 5
(4H, m; 13. hdddders. exchangeabl e with TFA) Exanple 42: Ethyl

5-[4- (5, 5-di phenyl [ 1, 3] di oxan-2-vl) phenyl] - 3- net hyl pent a- 2, 4-di enoate 5 The
fol I owi nglare pl aced Plljr?c§s§50£mber‘))e‘§“bt S’ﬁlloiwtst e8RG t FPTRRHE St aPK appfar at us:
70 M of tol ussgpounhds gof 0£0thublh & Ehhwhich X represents 0 and Y
5-(4-di et hoxyf%glhég E'Ees]n)g ) - 3net hyl penta-2,4-dier_oate, 5.0 g (0.011 M of

2, 2di phenyl p Topariedi ol and finally 0.5 g of paralO tol uer_esul phonic acid.
The m xture is reflu&wpdens Eh while renoving the first fractions

distilled. After coolyd 0 te at ure, e react] ur; -is
washed with 50 NaHood eameiih e  SEREL T U et L% &8@%%&9& ©

C 1 organi ¢ phase i s separ out 15 after
settling ¥ras FaRKeh-PI%ce and dried over NazS04. After concentration to
dryness, a thick oii is obtained. Hthe pBbduct is purified by flash

anegsret hyl acetate as 20

chromat ography with a m xture %9
/ EP99104831 3.5 g of produce.

el uent. 10 JAN Z003 WO 001 04
are thus obtained in the formo® 7ch is recrystallized from

di i sopropyl ether to give 2.3 g of boct nelting at 115-117C. Exanpl e
S2: 5 Ethvl 3,3 -Dbi -fl uorophenyl ) oxi rane-2carboxyl ate 23.6_nm. (0.220 M
of ethyl chl o?%a%%%%gg&aﬁc? 36 arfo.a)ﬁ?eﬁ/}nﬁv‘ iggygd;éPFugPSHBﬁ?ophehﬁne are
i ntroduced i nreagtediwbyhtete ahgtthhnd whnfdrmuba500I i 10 =ound- bot t oned
flask under a nitrogen atnosphker , Atot al of 8.8rg of 50% sodi um hydride
i s added gortionwi se to this nmediumevery 30 mnutes. At the end of the
addi ti on,2@n exot her nT21¥ e FRFTH 0k BEYpl 2R e CRIEHRE WAKEN Bhe 2p@&GEYON. is

mai nt ai ned at w4Eh45GHY 1pratdseedat HesAkibed eavhng gver nisghtl 0@k ngoom
t enper at ur e, i

the,mediumis hydrolyzed by, addition of dilute_hydrochloric
aci d and thenpggg‘f'ﬁ%kéﬂnwtH%éf:ﬁeraisﬁft%]rﬁb%%aeﬁrﬁ%‘?oﬁ,re@?ragb?naﬁ‘
or ange- col our édeotbmpoenddbt af nédrmwha chIProduct is purified by flash 20 .
chromat ography (70 cyglgheéagggiagtcg C12 ;el yent }y 34. ¢ g of 3Rl odyct which
crystallizes slowy aré thus obtained, "and thi's product i's 7 nal'ly ™’
triturated>frém’40 ml of pentane. A further flash chromatography (95
cyclohexane/5 diisoprapyl eibge elwent) HwaS 2%. S i, 251pyEe aster.
NMFt (CDC13) : 0,88 (3H, t, J - 7.1 Hz)'; 3.81 (1H s) ; 3.83 to 3.93 (2H,
m: 5.85 to 6.9%7(4H, n); 7.11 to 7.16 (2H m); 7.25 to 7.30 (2H, n).
:23-l§iSE)4-I(:I4U]9|rophen¥I)atlflaa@htBOeZ?ai.gbsimlehé)éhs, %987, 386 hanol
, 3' -bis(4-fluoropher _yl ) oxi rane-2-carbo ate i.n ,ethanol are
refluxed for 8 hours n #H@c@’ s cé‘?of éénﬁi"eéflsKPiBPg{' gg%i n water) in a
SO0 m rodAd- bott onedFf.Easkiefiierr estct dn , neTk tiahsdromcertrat ed.sardd t he
residue is takgn upg-n 35 000 nl of water. An insoluble material is renoved
by filtrationandthe filtrate is acidified with hydrochloric acid and
extracted with ether. AThéegchhigheai heded~~en cbheenvnat i des¢sitedatied (oil

bat h) at Caputo et al., Synthesis, 1987, 386 consists in
reacting the ketone III with the compound XII in the
35 presence_of polystyrvldiphenyliodophosphonium iodide in

a polar aprotic solvent such as acetonitrile, at a



1 0 JAN 2003 WD 00/ 04011 PCT/ EP99/ 04831 - 53 150C for one hour) JAN2083 9 of
2- bi s(4fl‘¥8 Q/H{b‘?i‘y' )et hanal are thus obtai ned. NVR (CDC13) pctxp8/448314. 89
(1H, § 0 7.20 (8H m; 9.89 to $PC (1H m 5

2,2 b|s(4 Fl uor or ~henyl ) - 1, 3- propanedi ol A m xture of 17.5 g of

2-bi s(4-f | uor eaheayijethansi Deiﬁeénmlo( Qa.nJcS&uMc of pBésctopnnl dehydey 7.6 9
of potassium carbonat e) 1§ gi g 2@ sr q\gi 70 nl . of. _ethanol is refluxed for
7 hours in a 2BPRF 2 rEuhd 'T6B6t FSmEd “f | SIS AFPBY CEBHE e RELACFORT 0FCt he
medi um the resi @0&Ci sthakeragsion 260 simpiewateicaid B3t haatedsWwebh

met hyl ene chl gride, _which is concentrated. 21.1 g of an oil are obtained
and this product s purified by flash chronat ography (eluent: 98 methyl ene
chl oride/ 2 15 net hanoF9r. the. sygtbes2s20f( ahel gompphadyl p£1 £3pmopanadi ol
[sic] are thusn,O e ol 40 r _('D@CB

exchangeabl e smnt ﬁh%ztg)g 2(%miqlllqtc‘-§L 2 %1)0«( z?llill)wn) ?ro%e 1§0F§Hmn§éb‘ah I
2- (4-chl oroph@ﬁy}-‘feé 5-bi s(4-fl uoro20 phenyl) - [1 3] di oxane- 2- car boxvl ate
(Exanmple 51) 1.7 g of Dﬁatastsobuenesul phonic acid in 120 mL of toluene are
refluxed for 30 mnut s |n ZSg round-bottonmed flask fitted with

Dean- St ark appar at us. 6n€3 E%lﬁfp‘ocess' the diamine XiII
2,2"-bis(4-fl uoropher_yl) , 3- fiepane 25 Rl and 7 g (0.0332 M of ethyl
(4-ch| or ophenyl ) oxoacet ate are ad he m xture is refl~ ~xed for ' 8
hours. The reaction nediumis cool uted with 200 M of ethyl ether,
washed wi th normal sodi um hydr Me orgaXiilIphase is separated out
after 30 settling has taken pla d concentrated. The residue is
washed with isooctane and they. y I'li zed fromisopropyl ether. A
white so' 1pd of mp. 150C is thus dbtainhed.

2- (4- Cnhl oronhenvl ) -5, 5- bis(4 fl uor oohenvl )35 ' 1, 3] di oxane- 2- carboxylic acid
(Exanple 52) 2.8 gnof et hy

2- (4- chl or ophey |WaE:5_ By s‘(%f RuotophedyPpifites) dioxabermukar boayd aRe are
refluxed .or GAWW,§ iﬁd&@eﬂﬁe@ilﬁﬂﬁ@@@%n@nﬁf 15‘1511 m@inﬂ?«ﬁ@r O dHdd

0.7 g of NaCH._ After conce tra 0104011 - 54 1 0 JAN 2003
PCT/ EP9910483Fer edPdué®f¥ SFI u ed tﬁe%?ﬁ?n'éndasﬂ”??%"dr%ﬁl 1Fa8 3SR 0t i on

i s obtainad. Theaslisw ute oanis O\ﬁas&i’a:lsa/\nmdsa:eiﬂn@s and teacagdeatishplase i s
acidified wt % The ol fed is filtered off and washed with water
and 5 pent anehrc e pr%ﬁuct |1£s!|' recrystal lized from 100 m of toluene. (mp.
- 228-30C; wei ght obtained 1.B-Qn)Rt Exanpl e 54: EtIHA

3,3 -bis(3-trifl UOfO”BEHB"m,béﬂélti@g(l eaﬁe2csaﬁ90>f\élratc%rlz@l%g9 A e0f 105

sodi um hydride _are intro din ons, every. 30 m nutes, |nto 500
m roundbot t omeTF T HFk ”Ug]g]eeb% ’ﬁ?‘?‘?gﬁé é%rtm’p%ee?e"}énﬂ RBRESR nF gt 18 2

(0.15 M &0 ethyl thhal arcacettat epa@9p8rfofh. @228 fMMoadss, for example,

3,3 -bis(trifluo r@g@%ﬁ%/ )penzo 15 phenone and 80 nl of tetrahydrofuran, at
40C. The m xture 1s t stirrir_g for a further 2 hours at 40C and then
overni ght at room t enp2lat dﬁ@rd\ﬂ'h%u n@di und i sChetir oF9Sed RerhiBOTyansf HC
and then extragtegdoyht mether. The extracts are washed with water, cried
and 20 concentrated. The oil. obtained is purified b)i flash chromat ography
(el uent: 95 cycl ohexane/ S¥&Ghr &ﬁylajetheP’l)aC”S’FogleGP €Re etIRA. edtet) are
obt ai ned. 'NVRMEJ@lS) 10.89 to 0.93 (3H) m; 3.90 to 3.98 (3H m; 7.38 to
7.66 (8H, m. 25 2- 3-Trifluaoronet hyl phenv t hanal X of 31 g
of ethyl 3,3 -Dbi s(3tr| %%?%f‘re?hyle%eﬁ I)o% F&ﬁé‘)e% Eélrbo%(‘%g][ eagﬁgSBG 7 n
of aqueous 20~3B@H solution in 210 of ethanol is refluxed for 8 hours.

The reaction nmediumi SR3OG89r99rﬁEt£§t§d an%ﬁt’fgtgesigyf is faker_~ up in

wat er and washed with ether e agueous ase Is acidified and extracted
with ether. The residud.i’lpsaked oh ah- oi fyhaehtat 19%5DC 2% one hour. The

crude prodygt is purifjiedgby,fhLashichrepmi ographys{el pent: 70 CH2C12/ 30
T. Okawara et al., J. Chem. Soc., Chen.
Commun., 1990, 20, 1385
Typically, the reaction of XIII with III is

carried out in an aprotic solvent such as an aromatic



35 heptane) to give 15.5 g of 2-bis(3-trifluorcnethyl phenyl)ethanal. NWR
(CDC13): 4.86 to 4.89 (1H, n): 7.06 to 7.88 (8H) m: 9.77 to J.GdANI® m.
1 0 JAN 2003 WO 00l 04011 - 55 PCT/ EP99/ 04831

2- bi s( 3o nd/040br onet hvl phenyl ) -1, 3- procanedi ol A m xture BFT@E?%O“&“Of A
2-bis(3 trifluoronethyl phenyl)ethanal’ 7 m of 37~ formal dehyde, 3.5 g of
potassium carbonate,, 8.8 ml of 5 water and 35.m _of ethanol is_refluxed in -
a S00 m rOlrn%é-b%??%%% 3asi f 6FTERGTES S TRE red®ti ot med ulsQA°Fs
concentr at edpoefletilelyesrodnesd stadil202d. with water and extracted with

ether. After concent [ h i duei rified | ash chr omat ogr aphy
(eiuent: 98 10 O%zﬂgﬁé ﬁg&&.giﬁ‘?érg?rﬁérggi %‘%&ﬁr8%¥2%em%e8we68ﬁane, 5 g
of 2-bi s(3-tané| uor oraINEPhenyl)l- Ibetpeepanediagld aBe obt aigweter mcop. -

700 . NWR ( Blasel 3 ( L §XC l.e wi.ih ) 24 26 (4H. m;
709 tON;%_ (C SH?eérsne_ %Eﬁ;\?aﬂl&x hangealle whh Q%Q ylé‘lcf, Ak

2-i 4- chl or opREAGF}OB, 5B sRBVERFRPERLOREL 9% pHaRAYed 1 BYdi dvan&he- car box~
| ate (Exanpl gr83knde? goof pada- ta@iilaenea:ultamgai:c acé@dchn 9% M af-stol uene
are refl uxed irﬂ a_250 n%\ round- battonmed flask fitted with Dean-Stark
apparatus. 4 8L§SBFSBLRIPEF28CRI or ophenyl ) oxoacetate and 7.1 g of
2-bis(3-trifluoro nmeggylyEhenygk) ekahgiragpaoedi elquarvealaddedf Refroxiing i s
conti nued, f or. rs,: khe;react4 o ' j ol ' ed with_150 m
of i ot ET oRarT okt i BUIN soREortonroxFae S SFTEME THE fasi due
obt ai ned i s ZSLpuriifidedDyugtashicifemRoesenty 08 faem O52 CEeC2225
heptane). 2. 344:9h1RMAU s A LA MoRnic B9 in Dean-stark

2- (4- Chl oro~henyl )-5,5" -bi s(3-trifl uoromethvl

chenyl ) - [ 1, 3P@PGX&-S2 L0 okl i2é BOMFS(-Exanpl e 54) 2.8 g of the above
ester are treat ed]c at wrefdl wre;30rf @, 51‘@@17'%5811-1{\5 68 Bhd@f:aﬂ%ﬁh%@:ﬁ' )islﬁ m  of
wat er and_0. 6 of _NaOH.. The reaction nmediumis_.concentr a e

resi due gé t ulﬁ;qrn O_Lfooﬁlarﬁ S WRTET TN ¢ RF %agﬂl W@]t&/i &#eiet"ﬁg'rq, %he
aqueous phas€dlsieaaEdidy ed stiath & drovheorins actial. redulsirexte@giethdr t h
ether, the 3 r lﬁﬁ'n tdated .and the product is recrystallized
fromtol uene%‘n?%l t;’%?c‘%{%% uctcog'? frm p. 1a9 -'199C are obt ai ned. 10 JAN 2003
WO 00/ 04011 - 56 PCEhEPIPRIaE3IRIEXRRPREtEons  foret £RLS conversion

2- (9H-f 1 uor erg Oyl paek-apat 816Gt GnlidadbbyM a Obeebby| sahoRat 6 N300 M of
toluene are introduced .into a 500 m_reactor Lin er a 5 r_itrogen

at mospherd. A% FFDE M ODEFIRAT G XYL S498 -added porti onwi se at
roomtenperature. Thertenpenpdume@s r b§eXITa 3Ce Ham rsacsynthaeiizedn i s t hen
mai nt ai ned at C S, mnutes A whple t . Lutign of 25 ¢
(0.051 M of ngr oén’%?p&lo%’en%%f§§fiﬁé§0 E1& og%)o%t%l%én%:sss éﬁ%gag%gt hT:{s

t enperat ure. Hhe. rfsefmany sef 3t - t ChefctBenr, 5%t 28360 100 ml of

ice-cold water are adsled aheas{€PRESSS Use beboveROSundbesor ganheiphase is
separated out after settli ng has taken place and washed with water. Tt is

dried over® 15-Na¥2p9  affd FEBREERTFAL Bd2RG dr FFESESSRTS0oi T e31 BYORRFEh
crystallizes Gsbebbdained. bRecaystiad|lozation is carried out in 160 m of
di i sopropyl ether to gi,ggegg.g g of a product nelting at 71C (70~ yield)

Compound XIV below

H  NRy
Ry Re XIV
Rs Ry
Rz R3 .
30 in which R; to R; are as defined for I and Ry has one

of the meanings given for Ri;y above, is reacted with the

ketone of formula III: RCO-R.: in which R and R; are as
defined for formula I.

The compounds of formula I in which R, is other

35 than H can be obtained from the corresponding compounds

of formula I in which Ry is H by N-alkylation. The N-



20 NMR (CDC13) : 1.0 (3H) t, J - 7.1 Hz) ; 3 .9 (1H, d, J 519 #y00%. 0 (2H,
q, J - 7@0&1@%40111 6 (1H d, J 5.5 Hz); 7.1-7.3 (4H, m); 7. BCTERIVEHSIY = 7 4
Hz);, 7.7 H d, J =7. 4H ) . 2-(9HFEl uoren-9-vl)pronane-1, 3=di ol 25
200 m of anaesthetlc ether and then 4.5 g (0.118 M of LiAlH4 are placed

ina 500 m re@.@ﬂrauldﬁndﬁilﬁ el r@geﬁ-@&n@mheiﬁ A SehHELoREkH9- 6. 0
(0.0296 M of diethyl OH-fl u ren 9- mal onate |n 100 ml o~ anaesthetic

ether is added®®"™h Q%‘f’rpé?'attﬁr P96 DT fomt BB, LThERR e TQF | FEMREL r eact

for 2 h at roosy terpereatisre ceEnda.d hﬂl‘kyrlefﬂd@i@i foar &2 dLalkha rRaghizer .medi um

led to O [I dd d t I Thj
Imsx'flcj)?eel S gm dl[f?mlma%/ﬂ1 g& #ﬁf%ﬁ%l gﬁ?r 8F2dt€\?$t#%%l%n35&

acetate. The exdmzmirsd ar éﬁi\ashe{inh t hohet er kamdnehenIIIconaent r atiedsé o

dryness, after, (150 sul i g bt ch:-is
recrystallized éjﬁ‘yé%(:&yrfl $ ?é%cg]r og Im}%; ﬁréer'még# PQ ﬂ gt})ég}il gt-- -
mel ting at 101CEa¢el@bt af AR 1'(\%58~b?|‘é$d3’\76d z_mornszogé v@eoﬁpm@mhg

PCT/ EP99/ 04831 Jbllcatiéné (CDC13) 2 (2H, s, exchangeable wit h D~0) ;
20 (1H, m) ; 3 .8-4. Z2.7 He) ; 7.47.6 (4H m;
7.7 (2H d, J - 7. 4 Hz %r%ﬁ?”de%aﬂw H%’fc 5 BB@ERy- Ber. Dtsch.

2- (4- chi oriaphepyaym5- ((;Qt-l.-f | v &n-2y) )447 3] di oxane- 2- car boxyl ate (Exanple

55) The product is Obtéll n§g It3¥tﬂeggtéfg t bozv_?e d| %é/vl f?Eeet’hylcﬁg bed.
a scri be

2- (4-chl or ophenyl) - 2- oXbacet At & accordi ng e et
by refluxing 10 in tol BePe Bﬁrmmpr@%embel -pfélnantoismneslﬂqahorﬁﬁéam d. |

i w700 R WO 00/940 0, JAN EPOO4 D48 os | R2
RRR f mp ~ 1t C 18 c%;ekeég st ats @Q%Cmp%f 1 %@43%%%}3 °

Hz); 4.1 (2H, q, J = 712 geperalzothg @Psefa(cmg @pnoetggntsopre@s“nbe@m m)
50 ¢ d COoH 259&9\/55)5@ of4p5&césa6é Iﬁ@;lﬂ béi,sdﬂtaﬂﬂ-eg Hz); 5.12 (2H d) J
= 11.9 Hz); 7.45 to 7.71 (12H, .m; tl| exc%g%%alevmth CE3CO0D)
51 F F OOOCZHS 150 CDCEE: Wayo9E( §ﬁamP1F tt § 2iing plrohplaKXIv,gangbey =

7.1 Hz) 4.55 (2Hctéd withll1ll 8thiz)3 dquilvdldhits, of xhkl.Bettne IIlliko 7.7S
(121 m 53 - GCUR GHYAR 11D CBRIEE oAt (3h T &7 i 417
(2H, J = 7.1 equivalents of para- toluenesulphon* acid in Dean-Stark
20 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
25 the preparation of the amino alcohols of formula XIV.
The compounds of formula I in which X and Y

represent S may be prepared by carrying out process =B

below.
Process H:
30 According to this process, the dithiol of
formula XV

Xv

in which R; to Ry are as defined for formula I, is
reacted with the ketone of formula III: RCO-R; in which

35 R and R, are as defined above for I.



10 JAN 2003 WO 001 04011 - 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 n) 54 ~ CA {

197- CDCl~: 4.69 199 (2H, d, J = 11.6 Hz); 4.75 (2H, d, J 11é 47

to 7.79 W@p04)! 55 V H COOC2H5 151 CDC13: 1.07 (3H, t, J H:WE&”WW from -
2.84 to 2.95 (1H, m); from3.82 to 3.95335H, m); 4.07 (2H, q, J = 7.1 Hz);

from7.2 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 T ; pfooasi 64.1tlo drére(r%l—:lﬂmbeflp@m:br&eho ik 92 (4H

m: 3.74 (2H, 7 (2H._a, J =
7.1 Hz); ~r om(glaZlJt F%%}v%g ?‘g%ﬂr‘: a/gflgt % ?g‘z fnpdr Bu{"%N 2003
WD 001 04011 -o%ofrmﬂépgzgolom%@_ 5b€@©an1H®D613f'qm7lﬂot:b AFH, min .
3.84(2H, d) J , 7128 U2H =7.6 Hz):
7.49(2H, d. J“egd.@serscg%f%SH%%h%sék%%c&%% g '32200( 2H, s):
2.72(2H, §); 3.53(4H, T%e) melee 7%@0( PAH COPREIEEMPI e sForPaupd L) ~lit5
9-CH3 ~- m‘Bilﬁﬂ-@@lly betweef 1, ahdi2, Spﬁeﬁé’rﬁ:@.y( Abefaerd T,30ERY; 3.95
(3H 's);4.45 (25 d, J = 10Hz) ; 7.2 to 8.4 (m60- CHl - COOH199- 202DVEO 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 rm@ﬁageﬂeﬁa.'(Bﬁ 13 £ e AerOEOREAHTHY rmadBlad 3H, s) 3.15

2H, s);1903.8 to 4.9 JA

(()4| 040)11 61 PCT/EPD %%gg%k 39C§#‘? CH? 1%5&1 c§°‘c:Dé1§)6§ ’\Jlo?O%og ( 3H, s)

; COON3. 2 ¥®H, s) 4. 1(QHA sPlalz qttal g( sbynpyesiD. OLY8H, ed&hangeabl e

wi t h~D, O ) 63- E5Z- Shig- Q‘&E&@é@@%h of. §h£9 2e5CAXLH(4H, m; 3.7 (2H d, J

= 10 Hz); 3.8(3H, s) (3H's); 4.45 (2H, d, J— 10 Hz); 7.2 t08.4 (8H,

) 64- CHz- 014:--00042269‘-228’@@5093 %82“31&'3 %@@N fV (4F TApctedewith

Egﬂ hydhat e)dgI 2 %q&.ﬂ:.&\zl-dz,‘)antgs %xh&%;-erﬂellﬂzn in0 cI&:&rﬂe(H%lS: becl?za
exchangea t ~ S

d, J- 12 Hg) %bg(sﬁﬁi‘ s}’e21 éé%“(zﬁfr dcossnle%Cﬁ%fO% %J fgrgees ~"2?4)g

m) 66H CO0LEh/ BopramBEe4getesalov2stabucyerg{ 7H, m); 3.8 tol7d- 1954 16 (6H,

: 5.25m ~. 1H, t 8- 4.Q (2
g?J = lomHz) El 4593?4“% C%'t%’ ?’8&%% fEE?Z‘E‘ :?E l‘%é E]%%% g4 8.2')
(1H O 00/ Ga0DerPCThERPhY G@83I]‘-31°Wn62£>eé'xcl$@ng@é}@| e eiemp id)iegg] GOOCH?,

SIS 5 Rkl 8 3 S e da 12 Shogt il send SR

. 8to ~ ~ -

d, J = 12Hz); %)fsé?@ %HE %1) gl%(iﬁ é%chanfgea%‘f‘ Chan. She.,

D20) cwosn@ors&aszazasmcoms 1.1 to 1.6(3H, m; 2.4 (3H\ ~s); 3.7 to

6H, ; 7.1 to08.1 2 ~Cy- COOC~ 3 3.8t
<9H>?3; 53 to 5 O v%g%%% M&Sﬁv%%eﬁaé i A A
(3H s); 4>r45tK12champJ> P )the ginvenpign HeE3Hc 1§lemh.mgegbl e
DZO 73C~- QQ%YCHQJJSDB@O rikakd 3Hehé, Dbrark Hadng 3. @pARd. 8 Rl M

to 8.2 (1
( reJthors The activation of the PPARa receptors has

25 Dbeen 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 in
lipid metabolism (Acyl CoA oxidase) or lipid transport

30 (apo A-I, apo C-I1II) 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. 1969. J. Cell. Biol. 43:
506-520) described previously (Berthou L, Saladin R,

35 YaQoob P, Branellec D, Calder P, Fruchart JC,
Denéfle P, Auwerx J, Staels B. 199S5. Eur. J. Biochem.:
232, 175-187) . These genes are modulated in a
coordinated manner by PPAR and thus represent good

markers of the activation of the PPARc mainly expressed



VIO 00/ 04011 - 63 10 JAN 2003 PCT/E P99/ 04831 74C~ /- coorz40" 2A3bi d--
3.75 (2H gul2 Hz); 4.55 (2H, d, J = 12 Hz); 7.0 to 8PRCTERIR{O48H 75/
- cooc-HsY B 1 45 (3h, t$J = 7 Hz) 3438 t04.8 (6H, n); 7.0to 8.2
(11H, M 76/ ~- COOH185- 6DVBO d5: 3.85 (2H S, d, J = 12 Hz), 4. 45 (2H, d) J

=12 Hz); 7.0 t9n8 QuklH) napacil. 0. éﬂé’&u@xcn@}%e%@a%w tdh D2@) Exanl 77
Et hyl 9-hvdroxynet hyl - 9H-xant hene- 9- car boxyl ate A mxture of 1.5 ?ﬁd

mol ) of et hyl SOREEX dht hORECE- Mar BBRA Lt | A28 - i EfCTHakeEY: 6

DMPU under an gngricaf I’YDS‘M&eH@epb§t@@Pi@§i bv@res%o]élatf@d(@y"r | ) Qﬁ"BuLI
(1.6 Min hexafl e% are added. drop s clrﬁthls rredlw W th stlrr:nn , and
the mediumis CRBAST®ft 811519 "hg ¢ IHESE atl A’P(F@‘* ARG al'P8%fng 10

t he reacti oh nedightt pangem betﬁ@é‘n aotl emdoR5Rogiml tempdengeneianhed £f r om
o dgbn 18 Tobheots3uBk) TRdy0aLal o MRLASNNAe EALER! Lol Bs pRamLo!

nitrogen is bub Iz er s rrin ars’at roomt rrperature t he
suspension is dPyparsad |¢1n@>ompcm5amowataér 2 Thateeard | A’ nedilm ipert hen

extracted tw cgiwht h 1008k of;8ler., TRercpABLREL W G C-PPASES e dri ed
over Na~S4. After evaporat =on, the residual oil is chronafographed on

silica. Eluentte8fz@xceefs) Pbr- aThel FokLSi I"ohi% DhiBHhaBedyierB: B8~). 2C

E\IIVR (dC;DC13).0 bt&?t(&i'ﬁ inodukratfior? hepmpodnd8 (Eilsdlvel =id. #uBD); i% 9
2H J -

00l ’04011 ; GZ- ﬁf %1}3&\}:%% mBéi’FEpgﬁ-ﬁ?};’ﬁ‘ignt°d w:.t%C J.(Cﬂ_' foetal \é%-

(9- Hydr oxy: Met lserugt xdntfien- (@aslsyvetlivaneol DL 1 pvin® . S2xmmo dlhumid t he
es ter prepare ve kn r d kS xtyur.e, of
0.18 g (4.7 mrgﬁﬂsg‘gf ot ér%ggsg Rt 8 oS 5B§n§8§}e sza
bath ef cardi c&lupmdmest P n@nfiéblethéﬁrs éﬁt%omrﬁ@ﬁbépa@nr efoR0 of

wat er are added,za ipusiyodoithg heaghi AR-RGNEPe 1314 Ssgn ¥bUresd sadhen
extracted twice with 100 nl of. Et QAc. The co |ne anlc $ ases are dried
*dr%}f’?é?sé

over Na~S04. At SRaporfihgYiseEs o %P?/% | 3 eF1o% s
obt ai ned (yi el dthe/ RYAs NixtX {dHXd ;With 1p18£nc(32H;pmz)/¢hBoBc3féﬁrhi &lssalyed 6. 0

?2)9 i_|2§5 9? égH(% s%ecargpgblol_%&?%fser,lSé% fﬁieriled ongo membrlargeZFQDét
2- (4-chl or o~henyl9s~i riddxsissxt o>&:93rret)5 %n@ntlﬁmbrtec}lzze@:ar‘bbibl aspe¢ el e

77) 0.3 M Hf BESrLKirai sSpadded Q&eewa%gt Qo2 ﬂﬁétﬁ&céﬁuéeg §ésdr{mmh) of
et hyl para-chl orophenyl oxoacet ate and 3‘93 N he_di_ol pr epared above 20
r

in 20 M of CHRFSViYFIY ed 2 SoMt enfSr APREFSYt Frri AYWEEE 27 hour s
at roomtenperaiss®, hhtekcastien. rTE%I:‘d)mbl S MBshege+dLe. Wihle 4DNH of

cvapor at ed.  The PBst SRR NP1 SoerrBrEToarApHatnen o 28Ctartnt ot et ca
and el uted wthph@SEﬁ@mWi;dLoh(émi@kﬂwaMé’ (1B¥eatbnach & whileeshd,
crystals 190t aihege2pd usscperdUéﬁﬁéoﬁeﬁryate%lzl'zlegcirorm%%t Ofgs 0. 32
g of white crysta Is collected
0: 7895-7903) whose tissue ‘expression is stable, was
used as control probe.
The cDNA probes were labelled with 3?P using
random primers by means of the kit sold by Boehringer
30 Mannheim. The membranes were hybridized with 1.5x10°
cpm/ml of each probe according to the procedure
described previously (Staels B, Van Tol A, Andreu T,
Auwerx J; 1992. Atherioscler. Thromb. 12: 2886-294).
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 65°C for 30 min, and then autoradiographed
(X~-OMAT-AR film, Kodak). The autoradiographs were

analysed by densitometry (Biorad GS670 densitometer).



mp. - 131-132C 30 Exanple 78: 2-(4-Chl orophenvl)spiro[1l, 3-di oxane-5,9'

xant hene] - 2-carboxylic acid A m xture of 0.09 g (0.2 mol ) of1 0 JaN &35 er
prepared in Exanple 77, Exanple [sic], 0.5 g (9 mmwol) 35 of KOH, 20 nl of
et hanol @yslgolRoryl of water is stirred - at reflex for 3 h.pef/ERI/®@EBI i ng, -
the reaction nmedi~:mis acidified with zoncentrated HC1 solution to pH - 5
and extracted with ethyl acetate. The conbi ned organic 1 0 JAN 2003 WO
00/ 04011 - 65 PCT/ EPRQ/ 9483&"§haseﬂihareodﬂpio@(ﬂ~q0\tﬁff Begs0d andsd hen
evaporated. T dual oil is crystallized frgm a suitable solvent. 0.06

he
g of whi te SBFPASFS FSBFatEATESPLPN UoBA-5TUALBS .. 244-246C 5 Exanpl e 79:
(5- Hydr oxynet hyl - 5H-ﬂihbenherbat.dq:cyeicphepsEdeybfrrethanoAc@\ r@e(rtelr(ﬁ.spf 11.9

0.0S not) of. , d d 10
Cecording. t o Fe oA Rpgy &)Y EhOUERcEas RaGE LA R RL iR T

et hanol , 96. Zxample. 24 rm(l2)5 0Maqu€bér§ 37esporsel dJe¢1y¢efmaui| of, dte i of
water ar_d 6.c&r@c€Q. 0%0@ddvef @P@rlb§siffl Weed- iy %0 hogaﬁastl R ng and

reaction mediumis then. poured into re of water

the mxture i¥&0QPr §ct ed WIHEHKT L The Edbiesed or garFF‘éC%-a%e%Cfare

<r1TI1r| egl O\t;erI N@e‘ﬁ&&en@ e\paﬁwéaied §¢we1§smguab9aaslseuvs EZIJ‘I t?iﬂé%frﬁm 60
of absol ute et ha |sp a e-col Qured_sol | ichis

fil tered of fz%gm :}107696%'%% )g of! ’20 e\f"g Bt a]igned IWF%]F]EI A9~ . m p.

- 162-163G. mraruaral@useo BB)chast . e . (4|ﬂahi:)ongewl(m X), : ATw@rH. 5. ( 8H (

m . Ethyl 9§5Ch| o&oph :I,ris i rIolkrle’s% di O¥gle- Slngss 2’5].2] hen the

5" Hdi benzofa |cycl ohept ene] - 2- car boxvi at e é K5 %t uFe of 2.9
g (15 mol ) drenRdeavsIasenasal o ke d Sron RpaRaee awerlceeoawre okRa ol uene
in a reactor fiddrelt Wdd DedivicrK APDAEIRAMS B S ﬁ@lreﬂuxeﬁeuﬂ%bthe
wat er has been c IeteI re ved, 12. 6](th 0. 05 ') _of the diol Prepared
above and 16 ¢ %IF pawaé" T'o ngt oXdaeEEat 8841 e3 T hen
added. The m4<:{ ur eThsséefﬂasxﬁctsf otuBgdotir shahf t €ie CeRMpBIGndEhe 7 egigé i on

medi u~~n is washedtrvmth 3Q m of 35D§ﬁc%rate5'd Jzc;ltrjeous NaHCO3 sol ution and
then with 300 bt Wat e~ The” or gani ¢ “phase Tt ed Ve 1%5250%°5Rd t hen

evapor at ed. Theprebickdlinitiwa sindemmrateryy aptpst iorert<ol u: ~nn of silica and
eluted faith a 5/95 Qgg%pljo: 66 1 AN 20035 / 9/.0483
Et OAc/ cycl ohexane m xt%% pr oduct e en vvas% XE&T &Erqr stgl%r oﬂ:y? et her

and dried. 3 geRRS almh¥a® %%P?W%X%e%b%%r ﬂeamiiwer:altME) trﬁeﬁed 296- 208C

5 Exanpl @B0: 24 hours with the compound of Example 4 (25
2- (4- Chl or o~henvl ) s~i

3-dioxare-5,5" - benzo[ a ene] - 2- car
boxylic acid A mxturéh%f VgLlees (aaferm%ﬁr%?s t&éf‘{*n’n r%a%) bE0el: “of
water, 70 m waleehéwpbl and 1.8 g 10 (4 mml) of the ester prepared
according to Exanple 12

ACO
Control 100 + O
Compound of 427 * 63
Example 4
25 Activation of the PPARY was similarly

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 acetyltransferase))
30 under the contrel of PPAR in cells which express PPARYy.
The reporter plasmid J3TKCAT described previously
(Fajas L, Auboeuf D, Raspé 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 Staels B, Vidal E, Auwerx J.; 1997. J. Biol. Chem. 272:



is refluxed for 5 hours. The solvent is then evaporated off. %AAN @@Ll ting
gumis diwwg@byRdyin 50 nl of water and this aa_ueous phasepts/Eresdugst with
ether and ther_ acidified. The aqueous. phase is extracted with CH-C z. "1~
The conbi ned organi ¢ phases are dried over NaZzS04 and then evaporated. The

residue is regméaiw feampe syt abhe ol vebs ol 1 g of (R Whibggsol | d

are obtained (yield: 65~).
00/ 04011 ~7ESSTRI? EPFI/UIST] ERZasPBan RAFB R-IE ngpneC WNRICOZEE 13

132 C 777, . I 7 A 18, 2 )
4.22 (2H q, Ciopgé %fz@ré% Cgf(2t'Hheo|plrdﬂﬂ@nle %3;%%23% vpgd 51“1‘ ).

7.13-7.25 (2H’<llf=riLse ?egé Pthh& heroes Gipgley. %Bvu%slrsﬂbewlaﬁmm (1H,
d, 4\; (: ZHgs( HBLEATY / ( gt@ 3447%1753%(0 dkod 8  2H,, dSaJ.LaquZRI OEZ%BH)Af
o 79 T cooRsHER3BE. Sob- st Lengtyiiit, P Sufdot, N 1ghs? 1.0 (3L

11.5 Hz); 4.1CQ2H. qlavest? 145):; 20%-(1B).d, ’T‘He k1 1S Hn)spd4 & d 1Itlhed J =

11.5 Hz); 5.2 =31 ; 1 ol 2

0ol 0401?1 i g("lz%%’ %kﬁgogv%&%égé)gfﬁiis%&g&éi %5%’5%6@%% Ll §1~,§ 1H
/,d, J =12 H§Y404 6ViFysd, I 1mgdch 4e?<p(rﬁas d, PPAR12 HZE)O"IIEHBB(1H d, J
= tlﬁ ||;|Z) 1%) 1céHcotbz B, 2- €nad( 33'|2H E“f)#n JA|3 S(SH, Wﬁﬁé%hﬁqueg?\}a% Thi
W t hcF, coo e or ophen env oxazi nane is
product is othégggd Cd%]lr'eaﬁ fngaé 5&1%% %T‘lfsze dFﬁL%ﬁylwefeprﬁﬁ%ﬁH atfd h

4- chl or obenzaladehydeaice ref | Bl&bngot)oldeejm i pet he&liphesedteh®E S cm in

p-tol uenesul p n| c.acid fo hou e._us aI rk-up_al | ows the oduct
to be obtaine taérﬁ gnc&GS IY/?QH C%D Hg 55 (”‘fOH,teEX geabl e
with D-0) ; 3aco@9rd1cmg4 25 éB@rcn;e,ssdf éesornpeé Erdvimys 1y, 30F4jlds Is); 7.19

to 7.6 (1i§"guboeuf D, Raspé E, Schoonjans K, Lefebvre A.M.,

Saladin R, Najib J, Laville M, Fruchart J.C., Deeb g,
Vidal-Puig A, Flier J, Briggs M, Staels B, Vidal H,
Auwerx J.; 1987. 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, Raspé E, Schoonjans K,

25 Lefebvre A.M., Saladin R, Najib J, Laville M,
Fruchard J.C., Deeb S, Vidal-Puig &, Flier J, Briggs M,
Staels B, Vidal H, Auwerx J.; 1957. J. Biol. Chem. 272:
18779-18789). It is expressed relative to the control
value.

30 The effects of the compound o¢f Example 4 are
given in Figure 1.

The activity of the CAT reporter gene of Cos
cells transfected with the J3TKCAT construct 1is
increased when these <cells are incubated 1in 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 PPAR response element, the
compound of Example 4 is inactive.



- 69 CLAIMS 1. Conpound of forrmula I: | in which X and y represent an
oxygen atom 1 0 JAN Z003 (C6-C o)aryl group or a 3- to 10- iy 2005

het erocycle conprising 1 to 4 endocyclic hetero atoms chosen fromO, S and
N, the s@ifloaayly 9roup and the said heterocycle optional | ypdrainreg/04831 -
substi t ut ed W th one or nore radical s-Z3as-defined below R represents a
hydr ogen atom a (Cl-C~)al kyl group; a phthalam do (Cl-C~) al kyl group; -
(C36C12d %cl oal kyl ; & grmgun:cr (CHA) méﬁ&erht?sc\i\ﬁig;rc@?iﬁ?pnvimeeg@dif E:gmdo
to 6 an repne esents..a hy, - al kyl group; a -Co
) aryl group X glifeP rd:efo %rr%%gg %?Iﬁﬁ"grdycle conprising 1 to 4
endocyclic hetero atdms chosénniarlom GsS andhl, aydf-idicjaeariyl (Lla C-) -
al kyl group; r t p t i R and t he
said heter ocyﬂc\‘{pe~ re é(gﬁmq:?oazé %gésrt |‘lf~%? 2%&&3&1?% %fngé}g%%ll g

substit uedt s sidsEted o alh/ah @B}ICEZ as defined bel ow and a (Cl C~) al kyl ene

chain; RL representSrzaqmwrp&%m Omb/eb(célge) ahdYd @rQURed orally
(C1- C~) hydrox al kyl_; éCS Cl~) ar%/ %51 up optionally substitut ed Th one
s d W,

or nore radic % WS f¥Yfed Pt Sr oGpMPPERY (O0FB) EFRIPLEN V\ihr ch R8
and R9 are, lrrdﬁmer@/amwayﬂ hygaegen saudm Orgxan(;Cl Eondt kyds gr@@@ena group
-(CHD) t - COCRSrn A%t |nte er fr Oto dR~re ent a
hydr ogen aton?‘zbjrmaa iCl yal %}f G‘?ao oﬁiK i n ch° , _~ and
R11 |nded@ndenmaytm@:ptreszeent:ra-cbuy}dmcgensamphesaw(af‘e @kahkyfegrollpgh*a group
R-0-CO (Cl- G @d: %/ésiéﬂ s o oy A9sJAN; 2003 - ~o  represents H or

(C1-C~) alkyl, or alternatively Rlo and Rl11"together forma - (CH2);- chain
in which r is an intefe? EgbbPWind Measyrepentd WF@Kﬁmependently repres

ent ( C&-Clo) aryl ;afefp GEOLN Wldalad Ahiidsed Sridgsdl-gonber ed

het er ocycl e co # g 2_1 4 englo%/jﬁr c het ero at ons chosen fromO N and
S; or a fluor@h I S oftf? e 5 AR Pt tha BB dr2R3PLfhe sai d
het erocycl® andoBhs) saitk ifd lyareeriyesopt tonal | yHadiewy exdlist {¢HOI®D WHDh one or
nore radicals_Z as_define I alktern IyR2an ether form
a chain - (CHZ ? sgerOT d(}&ri‘ %\f, |és)r£%nk|£§ egfteart\{-‘ ua lc%s g ﬁé ?g 5; or
al ternativel ykie andmRBmMgeu.hex gndniake @hemp@é;) At 11 11 A2 2 in
which Al and AZ 'ndepeﬂger@éyur@sor%eetme@ £-0) Arn OEna Gie Raple

10- menbered aronmatic heterocycle conprising 1 to 4 endocyclic hetero atons
chosen from NPedoyndTBe fRESYEPHEREY IGVETp 1Endiife tRLE ReCerYEYRRE
optional | yobeaailngs knsadddbiraneteotthe substituents R12 and R13. one or
nore other substituents chosen fromthe radicals Z as defined below, and in
whi ch R12 and R13 together f-efma—ehath —CHR G2 —h—oF
-CHRI g=CHR15 in which m andin amentrntependentkympln 4i nt egervafrriam&zto 6, E
represents a bond, 0, S, -NRe-, in which Re represents a hydrqgen atgm or
(C1-C7)al kyl or alternativelly E represer_tls a (Cl-C~) al Kyl ene or
(CoClo)arylene chain or a 31 to 10-nenberdd dival ent het ér ey congrehdi cal

conprisir_g tor/agRdecysl ilc hetero atonms chosen fromO,| N and S; and R g
and R15 are ghosen, independently, froma |hydrogen atom {( C, -C~ ) alkyl,
and ( Co-Clo }) arvl(mM) 10 _J1AN32883*\gn 330/ nA%r-1133peT$Fﬁ:7qq/ 0483136 71
Glycaemia D15
(mM) 39.19 * 9.21 29.90 = 10.22° -24
Triglycerides
D15 (mM) 1.78 * 0.54 1.07 £ 0.74° -40
CEOL D15 (mM) 2.69 = 0.36 2.60 £ 0.13 -3
HDL-C D15 (mM) 1.65 = 0.32 1.64 = 0.19 -1
FFA D15 (mM) 0.72 * 0.20 0.52 £ 0.17 -27

p < 0.05 relative to the control in the Mann-
Whitney test.
25



R~, RS, R~ and R~ independently represent a hydrogen atom ((1110 é“'? Zwk | ;
(06 CLO v ¥doagpt i onal Iy substituted with one or nore radmxatt/EP@/oasmdefl ned
bel ow, or a éto 10- menber ed heterocycle 3x®onmprising 1 to 4 endocyclic §
hetero atons chosen fromO, N and S, the said heterocycle optionally being
substituted with one ar rmirejafcauji calfs Ztlas defnveertibel owisZ i g1ehosen from

a hal ogen ato 0 ar enyl| Cl C
) al kyl ; frlﬁugpo%%% %% ‘CL")Q’l kyﬁ%ﬁ&ﬁ%ﬁ% % ubs"{){metf‘%/téﬂ’
one or nore haln‘@g@ﬁ #tformt %&SC )DaIEk@cy: V(ecjmrlr)cw‘kyt:hhsen, f@:o@z-aC7 )
acyl th| o ; ek el ORYl, o su p - banoyl
e il Ty oo e A
(Cl- C ) al kyl 15 - XYL( Cl- C~) al kyl anmi no; a group -A- COCRL in which RF
represents a hydr ogen atomor a ( Crt) al kyl group and A represents
(C~-C~)al kyl ene, (Cz-C~)al kenyl engggim) oxyal kyl ene in which the al kyl ene .
chain is linked to the group COOR ternatively Ais nothing; or a 20
group -B-P (0) (ORx) (ORy) in one vz he neani ngs given for A
above and RX and Ry independent] of the meanings given for RE
above; Wrepresents -G COORg i n§ presents (CLC~) al kylene,
(Cz-C~) al kenylene, (Cl-C,) oxyal K¢l e in 25 which the alkylene chain is
linked to the group COORg or alternatively Gis nothing, and Rg represents
a hydrogen at ofp GfhcH Gl &, kybggERER; £0fmabher Bat tugl ¥ M Lepresents -D-P
(0) ( ORZ) ( ORS) in which D takes one of the neanings 30 given above
for Gand RZ and Rt independently take gng, of the neani hgg given above for
R9; - and t he phaﬁu@iﬁcal |y accept all & & salts t her eof N 44 Selsng under st ood
n

B

that ( i ) whe R3, R and R~ esent a hydrogepr3s atom X;and Y
represent an ox§genGOORHRA represedts GEt@H and R6/r epe BR6H; a
hydr ogen atomor a nethyl group, then R and R, together vm'th t he carbon
atom 1 0 JAN 2003 C.H¢ Wwhich bears them do not formany of the
fol | owi ng di val eni\ 'a&h%als "C-CH, \CCH3 . "C~sHs or ~CC8~3 ~COOCH3 ~ ~
~CHz-OH ~ ~ ~CEOCQ?¢ O—l and ( ii ) when R4 ( R5, R6 and R~ represent
a hydrogen atom ancrlzPrepresent 0; and R represents pyridyl, piperidyl
or substi tut ed piperi d%z t hen RL daoes not eBrese t optionally substituted
phenyl wit¥ the provis®tfar Bt 3hst GRBTGF Shivedr BYFCROEPRAEPTRL bears a
carboxylic group opti oxaand Y reastesddd ecth faeyget duomhe form of amde. 2.
Compound of formula d | |c hy ragen atom Conpound of
formula Clains 1 to 2, ﬁ “ai]ﬁnre e% ac?:‘grlgg‘ ngd t%o 5 R6 and R~ represent a |
according to any one oRs ane@wmﬁs & hywdsgaenat afema ©€1- &) makRyl
group; a phthakapi,do (Cl- C~) aI kyl gr oup, (CSC12) cycl oal kyl; a heterocycle
as defined in aiml; a H‘z“ %( %{ or a éCS Clo‘z=| aryl (Cl-C)
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25 prepared by adding a filler and, where appropriate, a
binder, a crumbling agent, a lubricant, a dye or a
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the mixture into a tablet, a coated tablet, a granule,

a powder or a capsule.
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2,5, StrisPacH ﬁéﬁﬁ‘f-‘? [2931'1 i oxanes 2225} bESE | at®, tonicity agent

2,5,5-tri s(4cmr;a/(m~herayl )pr[ehe’i]vdJr@(afh@‘e&tQar Rexgy| iy acdshveddily the
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L ate,
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represent an o a conpris ng t.he reactior , of anm nmet aI or
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cellulose and polyethoxylated sorbitan monolaurate.

30 Examples of solubilizing agents include castor
olil solidified with polyoxyethylene, polysorbate-80,
nicotinamide, polyethoxylated sorbitan monolaurate and
the ethyl ester of castor oil fatty acid.

In addition, the stabilizer includes sodium

35 sulphite, sodium metasulphite and ether, while the

preserving agent 1includes methyl p-hydroxybenzoate,

ethyl p-hydroxybenzoate, sorbic acid, phenyl (sic],

cresol and chlorocresol.
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1 CH; COOQCH, 116 CDC1l,: 1.37 (34, s);
3.72 (3, s); 4.14
(2H, &, J = 11.8 Hz);
4.49 (2H, 4, J = 11.8
Hz); 6.88 to 7.35
(10H, m)
2 CH, COOH 148-150 | CDC1l;: 1.78 (3H, s5);
4.55 (2H, 4, J
11.8 Hz); 4.87 (2H, 4,
J = 11.8 Hz);

7.25 to 7.67 (10H, m)
3 Gl COOC;H, 156-158 | CDCY;: 1.09 (3H, t, J
= 7.1 Hz); 4.1 (2H, q,
J = 7.1 Hz); 4.35 (2H,
d, J = 11.8 Hz); 4.53
(2, 4, J 11.8 Hz);
from 7 o 7.2 (123,

m); from 7.38 to 7.41
(2H, m).
4 cl COOH 244-246 | DMSO d,: 3.33 (1lH

exchangeable with
CF,CO0D}; 4.35 (2H, 4,
J = 11.9 Ez); 4.13
(28, 4, J 11.9 Hz);
7.1 to 7.5 (l4H, m).
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(2H, 4, J = 11.8 Hz);
4.5 (2H, &, J =

11.8 Hz); from 6.7 to
§.75 (2E, m); from 7

to 7.2 (10E, m); from
7.35 to 7.38 (2H, m)

6 OCH’ COOH 225 DMSO ds: 3.73 (3H, s);
4.33 (2H, 4,
J = 11.92 Hz); 4.88

( (2H, 4, J = 11.9 Hz);

from 6.88 to 6.91 (2H,
m); from 7.13 to 7.45
(124, m)

7 CH‘ COOC,H;s 151 CDCl,: 1.36 (3H, t, J

= 7.1 Hz); 2.47

(38, s); 4.37 (2H, g,
J = 7.1 Hz); 4.64 (2H,
d, J = 11.8 Hz): 4.8
(2H, 4, J = 11.8 Hz);
from 7.28 to 7.48
(12H, m); from 7.6 to
7.63 (2H, m)

8 CHy COOH 153 CMSO d¢: 2.02 (3H, s);
4.10 (2H, 4, J = 11.8
Hz); 4.64 (2H, 4, J =

i

11.8 Hz); from 6.89 to
7.2 (l4H, m)
9 éi—g%:; COOC,;Hs | 190-191 | CDCLl;: 1.3 (3H, t, J =
S 7.1 Hz); 4.32 (2H, q,
= 7.1 Hz) ; 4.5 (2H,
d, §J = 11.8 Hz); 4.71
(2H, 4, J = 11.8 Hz);
from 6.96 to 7 (1lH,

m); from 7.2 to 7.4
(124, m)
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D=E9F GG'r"V"LEbV\LQ'z! N0 - T P T Leo CDCly: 4.25 (28, 4, J
= ll.§ Hz); 4.78 (2H,
d, J = 11.6 Hz); 5.13
(1E, s); 7.04 to 7.42
(10H, m)
13 COOC;H;4 182 CDCl;: 1.17 (3H, t, J
= 7.1 Hz); 4.26 (2H,
q, J = 7.1 Hz); 4.55
(2H, &, J = 11.8 Ez):
4.71 (2K, 4, J = 11.8
Hz); 7.29 to 7.70
(15H, m)
14 COCH 211-213 | CDCl3: 4.56 to 4.65
(4", m); 7.22 to 7.62
| (LSH, m)
15 e COOC;Hq 152 CDCl;: 1.08 (3H, t, J
= 12 Hz); 4.09 (2H, q,
J = 7.1 Hz); from 4.32
Lo 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 to
7.43 (2H, m)
16 e COCH 234-235 | DMSO d;: 4.42 (2H, 4,
J = 11.9 Hz); 5.01
(2H, d, J = 11.9 Hz);
i from 7.21 to 7.61
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10%z& ()- :110%& ()1Z210%& ()-{ 1000 1040 J Hz); 4.58
(2H, 4, J = 11.7 Hz)
7.1 to 7.3 (12H, m);
7.4 (1H, s)
18 ér_g%:l CO0C,Hy 163 CDCly: 1 (3H, £, J =
o 7.1 Hz):; 4.12 (2H, g,
J = 7.1 Hz); 4.3 (2H,
, d, J = 11.7 Hz); 4.43
(24, 4, J = 11.7 Hz);
6.2 (1, m); 6.4 (lH,
d); from 7 to 7.14
(10H, m); 7.25 (1lH, 4,
J = 0.7 Hz)
19 Cl COQC;Hs 145-150 {CDCly: 1.43 (3H, t, J
= 7.1 Hz); 4.44 (2H,
g, 3 =7.1 EKEz); 4.7
(2H, 4, J = 11.8 Hz);
4.9 (2H, 4, J = 11.8
Hz); from 7.4 to 7.55
(12K, m); 7.65 to 7.7
(1H, m); from 7.8 to
7.83 (14, m)
20 Cl COCH 252 DMSO ds: 3.3 (1H, s);
4.3 (2H, 4, J = 11.9
Hz); 4.9 (2K, &, J =
11.9 Hz); from 7.1 to
7.46 (1l4H, m)
21 Hﬁ COOC,H;s 103 cpCl,: 0.98 (€, &, J
: = 6.9 Hz); 1.52 (3H,
H3
£, J = 7.1 Hz); 2.17
(1H, sept, J = 6.9
) Hz); from 4.43 to 4.5
(4H, m); 4.85 (2H, <&,
J = 11.9 Hz); Zrom

F;

&'\'(')-Z

—




1000Z[\\/]]#"WU3uSlO' 1" Ys! 109 ()-t!~U Ys! 10%& ()-t!~ Ys! 10%;J€5‘-2Q”.5kws! 10%
Tz {7 xV7, Pciledvodndva & () -

O)-tt”
'p 481 10

10z3!\°
10! °°

()-'f°°
& ()-:

s 1096 A& () -
10z 10z, anmaa+bfb c
s!10% ]
s!10% - & () -
7 & 1 109XX&' ()
!10%&T()-ddd
109 ()-! |

109 () - eeef|W
& ()-1#109%&' |() -
& ()-L 10%&

ﬁg@@—w&'()-l{ &) 10%~& ()-#Mm_

481 10%Zz& ()-! " Ys! 109%& ()-t! Ys! 109%& (§8tTU vst 100& ()-t{ |}

\\\\\

& ()1

7TeeeeezX9.

S ST 10%a
C1

1 10 3=

I 1096008 ()
cccdBdddwU3Cl 10!
1T & T10%J& () -

()-r're9 10% ; & ()4

“s! 10%EE& () -
‘&:!10@©;t
| 1& | 109EES

(2H, m)

-TAU"TO0% & E - HIOY&R,
7.17 t& 7.2 (24, :

#roms b 1998 - bl [ &t 109228
16y 7P T SR oExP& (

()-'

i

10 1€
" $]

10pOR (92 L

zX6B1

" $10%(

10

foie. (

/&'()-!L]

0%22 (l) HE R} 11 10%0

2.54 (2H, m);
4.27 (4H, m);
{(2H, 4, J =
6.93 to 7.43

4.17 ro
4.62

11.8 Hz);
(15H, m)

B O I,

1. o81Q%& (Qr) [J JakCGkkk

0
#10%

V4B1

23

COCH

157-198

CDCl;: 2.03 to 2.09
(2ZH, m); 2.46 to 2.60
(24, 4.33 (2H, 4,
J = 11.8 Hz); 4.69
{2H, d, J = 11.8 Hz);

6.87 to 7.57 {(15H, m)

m);

24

COOC,Hs

208

CDCls;: 1.31 (3H, t, J
7.1 Hz); 4.32 (2H,

g, J =7.1 Hz); 4.6

(2H, 4, J = 11.7 Hz);
4.8 (2H, 4, J 11.7
Hz) ;
(19H, m)

from 7.05 to 7.75

25

COOC,Hs

108

CDCly: 1.45
= 7.1 Hz); 4.45 (2H,
g, J = 7.1 Hz); 4.69
(2K, 4, J = 11.8 Hz);
4.89 (2H, &, J = 11.8
Hz); 7.20 to 7.65
(12H, m); 7.92
J = 1.7 Hz)

(3H, &, J

(1H, 4,

26

ol
@m

COCH

217-219

DMSO d¢: 4.26 (2H, 4,
J = 11.8 Hz); 4.83

(2H, 4, J = 11.8 Hz);
from 7
13.4

exchangeable with

m) ; (1H, s,

CF,CO0D)

.1 to 7.54 (19H,
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28

CH,-
COOC,Hs

Boiling
point:

b.p.gs

120.90

ChCl;: 0.82
7.1 Hz);
3.64
7.1 Hz);
(2H, m);

(3¥, &, J
2.54 (2H,
(2H, q, J
3.95 to 4.02
4.4 (24, 4, J
11.6 Hz); from 6.7
tec 6.75 (2H, m);
6.96 to 7.34

s);

from

(12H, m)

29

T

CH,COOH

227

DMSO d¢: 2.76 (2K, s);
4.11 (2€, 4, J 11.5
Hz); 4.85 (2H, 4, J
11.57 Hz):; from 6.96
to 7.16 (14H, m); 12.
(lH, s, exchangeable

with CF,COQD)

1

30

COOC,Hs

170

CDCl;: 1.1 to 1.3
1.47 (3H,
7.1 Hz); from 1.
1.9 (6H,

to 4.5
(2H,

(5H,
m); J
67 to
from 4.3
(4H, m); 4.78

11.8 Hz);
7.15 (2H,

7
7.47

c,

m);

éd, J
from 7.1 to
m); from 7.29 to
(6H, m);

7.59

from 7.56 to

(2H, m)

31

; CCQet

CDCl; H
7.

1.25 (3H, t, J
Hz); 4.2 (2H, q,
7.1 Hz); 4.33 (24,
11.4 Hz); 4.71
4, J 11.4 Hz);
(14, s); 6.96 to
(14H,

L

J

d, J
(2H,
6.35

7.70

m)

| B e )

DY%g& (
HX &$1
&PH10YXX
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216-217

DMSO d,: 1.34
1.37 (6H, s): 1
(4H): 4.5 (

11.8 Hz);

(6d,
.8
2H, 4, g
5.1 (2H, 4,
11.8 Hz); from

7.33 to 7.7 (13H, m)

s);

J =

34

COCH

187

CDCl,: 4.75 (2, 4, J
11.6 Hz); 4.82 (2H,
d, J 11.6 Ez); 6.6

(1H, m); 6.8 (1H, m);
from 7.3 to 7.5 (10H,
7.66 (1H, m); 8.5
{1H exchangeable with
CF,C0O0D)

m) ;

35

COOC,Hs

172

CDCl;: 1.01 (3H,
7.1 Hz); 4.07
g, J 7.1 Hz);
(24, 4, J
4.65 (2H, 4, J = 11.6
Hz); 7.03 to 7.46

(13H, m); 7.76 (2H,
7.87 (1H, 4, J
7.4 Hz); 8.5% (1H, m)

t, J
(2H,
4.57

11.6 Hz);

m) ;

36

COOCH

248

DMSO
11.
d, J
to 7
(3H,
J

de: 4.8 (2H, 4, J
8 Hz):; 5.11 (2H,
11.8 Hz); 7.2
(13H, m); 8.01
8.75 (1HE, 4,
8.3 Hz); 13.6 (1lH,
exchangeable with

| CF,CQO0D)

.7

m);




10 10 10!'s’ L3 1 109%& ()-!_L3 1 109%& ()- " F(10%sFs& ()- Xc@X6pQ2

1110%b& ()-! "' 10%b& ()-!10%HH&' ()-s! x 10%=& ()-s! hlo%b&U(J)ANsZUﬁasw%&'(
9pQR2

?I%HH l\%‘?@%lg | Ff 1 10%Db& ()-! Ff!10%bé& ()-!yFf! 10%bE&TEPSBHOYE. () - 10%

b& ()-w O/aoo/w ow 0& ()-$10% o cﬂ% 10bb 10bb

10bb! m Ff | 10%b& ()- " Ff! 109 ()-! " Ff110%b& ()-zX6rS1L !'!! Gl0%o0& ()-!'P - -

10% () -! I'n 10% & 19 0% - o0& szrSl

!!!@Lé)m%'&' {?& l()k ILF% ( -f&éoo{ 17 PR Uk RIS

F10% o0& ()-!  109%& () 'dr_iLO%)o&'()-!‘loo E& ()-,}eadl; 2.2 (1H, m); 4.5

11151 L$10% ' ! LF" 10%z&"t3) - 10KHH 10HH 2. d. T .5 11.9 Hz);
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to 7.65 (2H, m)

38 Gl CH,0H 120-122 | DMSO d¢: from 3.3 to

3.4 (2H, m); 4 (2H, 4,

J = 11.4 Hz); 4.8 (2H,

d, J = 11.4 Hz); from
4.9 to 4.52 (1H,m,

( exchangeable with

D,0); from 7 to 7.6

(1H, m)

39 COOH 240 DMSO d4: from 1.03 to
1.24 (SE, m); from 1.6
to 1.7 (8H, m); 4.21

(2H, &4, J = 11.6 Hz);
4.9 (2H, 4, J = 11.8
Hz); from 7.2 to 7.7
(10H, m)

T
40 ' O 230-232 | DMSO d¢: 1.0 (2H, m);
@ i” 1.4 (4H, m): 3.3 (2H,

m); 3.5 (2H, m); 4.4
(2H, 4, J = 11.4 Hz);
4.9 (2H, d, J = 11.4
Hz); 7.32-7.2 (10H,
m); 7.4-7.5 (4H, m)

0

41 CH, 145 CDCly: 1.6 (3H, s);
N-CHy 4.0 (2K, s); 4.5 (2H,
0 d, J = 11.8 Hz); 4.7

(2H, 4, J = 11.8 Hz);
6.3-6.8 (10H, m); 7.0~
7.8 (4H, m)
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47 H O 168-170 | CDCl;: 1.58 (6H, s):
H,C o 4.42 (2H, 4, J = 11.5
? Hz); 4.88 (2H, 4, J =

11.5 Hz); 5.63 (1lH,
s); 6.91 to 7.57 (1l4H,

m)
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48 F COCH 210 DMSO d&;: 4.37 (2H, 4,

mn

J = 11.9 Hz); 4.96
(2H, d, J = 11.9 Hz);

7.65 to 7.5 (4H, m);
13.7 {(1H, s,

exchangeable with TFA)

7.09 to 7.45 (10H, m);

Example 42:

Ethyl 5-[4-(5,5-diphenyl(l,3]dioxan-2-v1)-
phenvl]-3-methylpenta-2,4-dienoate

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)-3-
methylpenta-2, 4-diencate, 5.0 g (0.011 ™M) of 2,2-
diphenylpropanedicl and finally 0.5 g of para-
toluenesulphonic acid.

The mixture is refluxed for 1 h while removing
the first fractions distilled. After cooling to room
temperature, the reaction medium 1is washed with 5%
NaHCO; solution. The organic phase 1is separated out
after settling has taken place and dried over Na;S0;.
after conﬁentration to dryness, a thick oil is
obtained.

The product is purified by flash chromatography
with a mixture of 95 cyclohexane/5 ethyl acetate as
eluent.
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during which the reaction is maintained at 40-45°C 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 CH,Cl; eluent). 34.7 g
0of a product which crystallizes slowly are thus
obtained, and this product is finally triturated £from
40 ml of pentane. A further flash chromatography (85
cyclohexane/5 diisopropyl ether eluent) gives 27.5 g of

25 pure ester.

NMR (CDCli): 0.88 (3H, t, J = 7.1 Hz); 3.81 (1lH, s);

3.83 to 3.93 (2H, m); 6.85 to 6.95 (4E, 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-£fluorophenyl) -
oxirane-2-carboxylate in 210 ml of ethanol are refluxed
for 8 hours in the presence of 55 ml of KOH (at 20% in
water) in a 500 ml round-bottomed flask. The reaction
medium is concentrated and the residue is taken up in

35 600 ml of water. An insocluble material 1is removed by
filtration and the filtrate is acidified with
hydrochloric acid and extracted with ether. The oil
obtained after concentration is treated (oil bath) at
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NMR (CDCl;): 4.88 to 4.89 (1H, m); 7.04 to 7.20 (8H,
m); 9.8% to 2.90 (1lH, m)

5 2,2'-bis(4-Fluorophenyl)-1,3-propanediol
A mixture of 17.5 g of 2-bis(4-fluorophenyl)-
ethanol, 16.1 ml (0.153 M) of 37% formaldehyde, 7.6 g
of potassium carbonate, 18 ml of water and 70 ml of

ethanol 1is refluxed for 7 hours in a 250 ml round-
10 Dbottomed 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 cbtained and this product is purified by

flash chromatography (eluent: 98 methylene chloride/2
15 methanol) . . 17.8 g of 2,2'-(4-fluorophenyl)-1,3-

propanediol (sic] are thus obtained (m.p. = 74°C).

NMR (CDCly): 2.16 to 2.18 (2H, m, exchangeable with

D0); 4.11 to 4.21 (4H, m); 6.91 to 7.18 (8H, m).

Echyl 2-(4-chlorophenyl)-5,5-bis(4-fluocro-

20 phenyl)-[1l,3)dioxane-2-carboxylate (Example 51)

1.7 g of para-toluenesulphonic acid in 120 ml
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~fluorophenyl)-1,3-propane-
25 diel and 7 g {(0.0332 M) of ethyl (4-chlorophenyl)-
cxoacetate are added and the mixture is refluxed for
8 hours. The reaction medium is cooled, diluted with
200 m1 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 then
recrystallized from isopropyl ether. A white solid of
m.p. 150°C is thus obtained.
2-(4-Chlorophenvl)~-5,5-bis(4~fluorophenvyl) -

35 "1,3]1dioxane~-2-carboxylic acid (Example 52)
2.8 g of ethyl 2-(4-chlorophenyl)-5,5-bis(4-
fluorophenyl)-{1,3]dioxane-2-carboxylate are refluxed

Zor 7 Hours in 60 ml of methanol and 15 ml of water

containing 0.7 g of NaOH. After concentrating, the
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solution 1is obtained. This solution is washed

a

with
ether and the aqueous phase is acidified with HCl. The

solid formed is filtered off and washed with water and
5 pentane. The product is recrystallized from 100 ml of
toluene. (m.p. = 228-30°C; weight obtained 1.9 g).
Example 54:

Ethyl 3,3’-bis(3-trifluoromethylphenyl)oxirane-
2-carboxvlate

10 5.9 g of 60% sodium hydride are introduced in 3
portions, every 30 minutes, into a 500 ml roundé-

bottomed flask under a nitrogen atmocsphere 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 40°C. The
mixture is left stirring for a further 2 hours at 40°C
and then overnight at room temperature. The medium is
hydrolysed with 50 ml of HCl and then extracted with
ether. The extracts are washed with water, dried and
20 concentrated. The oil obtained is purified by flash
chromatography (eluent: 95 cyclohexane/5 isopropyl
ether). 31 g of the ethvl ester are obtained.
NMR (CDCl;): 0.8% to 0.93 (3H, m); 3.90 to 3.98 (3H,
m); 7.38 to 7.66 (8H, m). -
25 2-bis(3-Trifluoromethylphenyl)ethanal
A mixture of 31 g of ethyl 3,3'-bis(3-
trifluoromethylphenyl)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 taken up in water and
washed with ether. The agqueous phase 1is acidified and
extracted with ether. The residue is heated on an oil
bath at 150°C for one hour. The crude product 1is
purified by flash chromatography (eluent: 70 CH,Cl,/30

35 heptane) to give 15.5 g of 2-bis(3-trifluorcmethyl-
phenyl)ethanal.

NMR (CDCl;): 4.86 to 4.89 (lH, m); 7.06 to 7.88 (8H,
m); 9.77 to 9.78 (lH, m).
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2—bis(3-Trifluoromethylphenyl)-l,B—propanediol
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 500 ml

round-bottomed £lask for 6 hours. The reaction medium
is concentrated and the residue is diluted with water
and extracted with ether. After concentrating, the
residue is purified by flash chromatographyv (eluent: 98
10 CHCl;/2 MeQH). After trituration from 20 ml of pentane,
5 g of 2-bis(3—trifluoromethylphenyl)-l,3—propanediol
are obtained (m.p. = 70°C).
NMR (CDCl;): 2.35 (2H, m, exchangeable with D,0); 4.26
(4H, m); 7.18 to 7.48 (8H, m).
15 Ethyl 2-(4-chlorophenyl)-5,5'-bis(3-trifluoro-

methylphenyl)—[l,3]dioxane-2-carboxylate (Example 53)

1.2 g of para-toluenesulphonic acid in 90 ml of
toluene are refluxed in a 250 ml round-bottomed flask
fitted with Dean-Stark apparatus. 4.9 g of ethyl (4-

20 chlorophenyl)oxoacetate and 7.1 g of 2-bis(3-trifluocro-
methylphenyl) -1, 3-propanediol are added. Refluxing 1is
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 CH,Cl,/5

heptane). 2.8 g of product are obtained (m.p. = 110°C).
Z-(4~Chloroohenyl)-5,5'-bis(3-trifluoromethyl—
phenyl) -(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 mn.p. =
197-199°C are obtained.
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Example 55:

Diethvl 2-{(9H-fluoren-9-ylimalonate

16.3 g (0.051 M) of ethyl malonate in 300 ml of
toluene are introduced into a 500 ml reactor under

2
5 nitrogen atmosphere. 4.6 g (0.056 M) of 60% NaH in oil
are added ©portionwise at room temperature. The

temperature rises to 32°C. The reaction medium is then

maintained at 80°C for 15 minutes. A white broth forms.

A solution of 25 g (0.051 M) of 9-bromefluorene

10 in 60 ml of toluene is added at this temperature. The

mixture 1is 1left to react for 8 h at 80°C. 100 ml of

ice-cold water are added at a temperature below 20°C.

The organic phase is separated out after settling has

taken place and washed with water. It is dried over

15 Na,S0; and concentrated to dryness. An oil (31 ¢)
crystallizes 1is obtained.

which

Recrystallization is carried out in 160 ml of
diisopropyl ether to give 23.7 g of a produc:t melting
at 71°C (70% yield).

20 NMR (CDCl;): 1.0 (3H, t, §J = 7.1 Hz); 3.9 (14, 4, J
5.5 Hz); 4.0 (28, @, <J = 7.1 Hz); 4.6 (14, 4, J
5.5 Hz); 7.1-7.3 (4H, m); 7.5 (2K, 4, J = 7.4 Hz); 7.7
(2H, 4, J = 7.4 Hz).

2-(9H-Fluoren-9-vl)propane-1,3-diol

25 200 ml of anaesthetic ether and then 4.5 g
(0.118 M) of LialH, 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 of anaesthetic ether is added at a temperature

30 below 20°C. 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° [lacunal
and 100 ml of water are added cautiously. This mixture
is acidified with dilute H,;S0, and extracted with ethyl

35 acetate. The extracts are washed with water and then
concentrated to dryness, after dJdrying over sodium
sulphate. An o0il is obtained which is recrystallized
from 130 ml of isopropyl ether. 6.3 g of a white solid
melting at 101°C are obtained (88% vield).
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NMR (CDCli): 2.2 (2E, s, exchangeable with D0); 2.9 )
(1H, m); 3.8-4.0 (4H, m); 4.3 (1H, 4, T = 2.7 Hz); 7.4-
7.6 (4H, m); 7.7 (2H, 4, T = 7.4 Hz); 7.9 (2H, d, J =
7.4 HZ).
5 Ecthyl 2-{4-chlorophenvl)-5-(9H-fluocren-9-v1)-
{1,3]dioxane-2-~-carboxvlate (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 1in the presence of para-toluenesulphonic
acid.
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3100y ()- 45 ERTBRTRY| TOURED PRFCEORg AR Ty 3 This aukshre) 63 then
1 10%&& () - eekat@%¥d | twice with 100 ml of ELOAc. The

combined
organic phases are dried over Na,SO,. After evaporating

10 to drymess, 0.7 g of a yellow oil is obtained (yield:
75%) .
NMR (CDCl;): 1.36 (24, m); 3.83 (4H, 4, J 6.0 Hz);
6.95 (2H, t, J = 7.9 Hz); 6.96 (2H, &, o 7.9 Hz);
7.11 (2H, t, J = 7.9 Hz); 7.32 (2H, 4, J = 7.9 Hz).

15 Ethyl 2-(4-chlorophenvl)spiro(l,3-dioxane-5,9"'-
xanthenel]-2-carboxvlate (Example 77)

0.3 ml of BF;:0Et; 1is added dropwise to a

mixture of 1 g (4.7 mmol) cof ethyl para-chloro-
phenyloxocacetate and 0.7 ¢ of the diol prepared above

20 in 20 ml of CH,;Cl,, stirred at room temperature. After

stirring for 2 hours at room temperature, the reaction
medium is washed twice with 20 ml of saturated NaHCO;.
The organic phase 1s dried over Na;S0; and then
evaporated. The residual oil 1s chromatographed on =z
25 column of silica and eluted with an ZtOAc/cyclohexane
mixture (1:9). 0.4 g of whitish c¢rystals is obtained
and this product is recrystallized from acetone. 0.32 g
of white crystals is collected (yield: 25%).
m.p. = 131-132°C
30 Example 78:
2-{4-Chlorophenvl)spiro(l,3-dioxane-5,9'-
xanthenel] -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 ml of ethanol and 10 ml of water is stirred
at reflux for 3 h. After cooling, the reaction medium

is acidified with concentrated HCl solution to pH = 5

and extracted with ethyl acetate. The combined organic
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evaporated. The residual mass is t*lturated from 60 ml

of absolute ethanol and disperses as a beige-coloured
solid, which is filtered off and dried. 5 g of product

20 are obtained (yield: 40%).
m.p. = 162-163°C.

NMR (DMSO dg): 3.9-5 (4H, m): 7 (2H, s); 7.2-7.5

(8H, m).

Ethyl 2-(4-chlorophenyl)spiro(l,3-dioxane-5,5"'-

25 S'H-dibenzola,d]lcycloheptene] -2~carboxylate
(Example 79)

A mixture of 2.9 g (15 mmol) of

para-

toluenesulphonic acid monohydrate and 500 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 16 g

(75 mmeol) of ethyl para-chlorophenyloxocacetate are then

added. The mixture 1is refluxed for 8 hours.

After

cooling, the reaction medium is washed with 300 ml of

35 saturated agqueous NaHCO; solution and then with 300 ml

of water. The organic phase is dried over Na,S04 and

then evaporated. The residual oil is chromatographed on

a column of silica and elured with a
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phthalamido (Cy-C7)alkyl group; (C3-Ci13) cycloalkyl; a
group - (CH;)p-COORy in which p is an integer from 0 to 6
and Ry represents a hydrogen atom or a (C;-Cr;lalkyl
group; a (Cg-Ciplaryl group:; a 3- to 1l0-membered
heterocycle comprising 1 to 4 endocyclic hetero atoms
chosen from O, S and N; a (C¢-Crplaryl(C;-Cy)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 (C;-Cy)alkylene chain;
Ry represents a hydrogen atom; a (C;~-Cs;)alkyl group:;
(C1-Cy)hydroxyalkyl; a (Cg-Cpp)aryl group optionally
substituted with one or more radicals W as defined
below; a group -P(0) (ORg) (ORy) in which Rg and Ry are,
independently, a hydrogen atom or a (C;-C;)alkyl group;
a group -(CH;).-COOR. in which t is an integer from 0 to
6 and R. represents a hydrogen atom or a (Cy-C;)alkyl
group; a group ~-CONRjgR;7 in  which R;g and R
independently represent a hydrogen atom, a (Ci;-C;)alkyl
group, a group Ra0-CO-(Cy-Cryalkyl in which Rg
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Z as defined below; and in which Ry; and R;; together
form a chain

- (CH3) p-E~ (CHy)p— or -~CHRy14=CHR;i5-
in which m and n are, independently, an integer from 0
to 6; E represents a bond, 0O, S, -NRe-, in which Re
represents a hyvdrogen atom or (C1~-C7)alkyl or
alternatively E <zrepresents a (C;-C7)alkylene or (Cs-
Cig)arylene chain or a 3- to 1l0-membered divalent
heterocyclic radical comprising 1 to 4 endocyclic
hetero atoms chosen from O, N and S; and
Ri4 and R;s are chosen, independently, from a hydrogen
atom, (C:-C7)alkyl and (Cs-Cig)aryl;
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R;, Rs, Rs and R; independently represent a hvdrogen

atom; (Cy-Cq)alkyl; (Cs-Cio)aryl optionally substituted

with one or more radicals Z as defined below; or a 3-

to lO0-membered heterocycle comprising 1 to 4 endocvclic
S hetero atoms chosen from O, N and S, the said
heterocycle optionally being substituted with one or
more radicals Z as defined below;

Z 1s chosen from a halogen atom; a hydroxyl group;

nitro; cyano; phenvl; phenyl (Ci-Cy)alkyl;

10 crifluoromethoxy; (C1-Cq)alkyl optiocnally substituted

with one or more halogen atoms; (C;-C;)alkoxy; (C;-
Cs7)alkylthio; {C;-Cy)acylthio; (C1-Cy)alkylsulphonyl;

{ (C1-Cy)alkylsulphinvl; carbamoyl; N-(C;-Cy)alkyl-
carbamoyl; N,N-di (C;-Cy)alkylcarbamoyl; (C1-Cy)alkyl-

15 amino; di(C;~Cs)alkylamino; a group -A-COOR; in which R¢
represents a hydrogen atom or a (C,-Cy)alkyl group and A
represents (C1-Crralkylene, (C2=C7)alkenylene, (C1-
C;)oxyalkylene in which the alkylene chain is linked to
the group COORf or alternatively A 1is nothing; or a

20 group -B-P(0O) (ORy) (ORy) in which B takes one of the
meanings given for A above and Ry and R, independently
take one of the meanings given for R; above;

W represents ~G-COORy in which G represents (Ci-
Cy)alkylene, (C5-Cy)alkenylene, {Ci-Cy)oxyalkylene in

25 which the alkylene chain is linked to the group COOR4
or alternatively G is nothing, and Ry represents a
hydrogen atom or a (C;-Cy)alkyl group; or alternatively
W represents
-D-P(0) (OR,) (OR.) in which D takes one of the meanings

30 iven above for G and R, and R, independently take one
of the meanings given above for Rg;
and the pharmaceutically acceptable salts thereof,

it being understood that
(1) when R;, R3, Rs and R; represent a hydrogen

35 atom; X and Y represent an oxygen atom; Ry represents
methyl; and R¢ represents a hydrogen atom or a methyl
group, then R: and R, together with the carbon atom
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and (ii) when Ry, Rs, Rg and R, represent a
hydrogen atom; X and Y represent 0O; and R represents
pyridyl, piperidyl or substituted piperidyl; then R,
does not represent optionally substituted phenyl
with the proviso that at least one of the radicals R or R;
bears a carboxylic group optionally in esterified form or

in the form of amide.

2. Compound of formula I according to

Claim 1 , 1in which Ry, Rs, Rg and R; represent a
hydrogen atom.

3. Compound of formula I according to any one of
Claims 1 to 2, in which:

R represents a hydrogen atom; a (C;-Cs)alkyl
group; a phthalamido (C;-Cy)alkyl group; (C3-
Ci2) cycloalkyl; a heterocycle as defined in Claim 1; a
(Cs-Ciro)aryl group; or a (Cs-Cilaryl(Ci-Cylalkyl group;
it being understood that the aryl groups present in R
and the salid heterocycle are optionally substituted
with one or more substituents chosen from a (C;-
Cy)alkylene chain; a halogen atom; a phenyl group; (Ci-
Cs)alkyl optionally substituted with one or more
halogen atoms; (C;-Cy)alkoxy; or a group -A-COORE in
which A and Rf are as defined in Claim 1;

R; represents a hydrogen atom; a (C;-Cy)alkyl group;
- (CH;) .~COORe in which t and Rc arxre as defined in
Claim 1;

R, and R; independently represent a
group (Cs-Cip)aryl or (Cg-Cio)aryl(C;-Cs)alkyl; the aryl
groups present in R, and R; optionally being substituted
with one or more radicals chosen from a halogen atom; a
(C1-C7)alkyl group optionally substituted with one or
more halogen atoms; (C1-Cq)alkoxy; N-(C;-Cy)alkyl-
carbamoyl; (C;-Cy)alkylamino; nitro; cyano; and -A-COORE

in which A and Rf are as éefined in Claim 1;
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group (a) as defined in Claim 1 in which A,

and R;5s are as defined in Claim 1; or alternatively R,
and R; together form a chain -(CH;),1~- 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 (C;-C7)alkyl group;
Ciz)cycloalkyl; =-(CH)p~COOR, in which p and R, are as
defined in Claim 1; -{(Cs-Cig)aryl or a heterocycle as
defined in Claim 1; it being understood that the said

aryl group and the said heterocycle are

substituted with one or more substituents chosen from a
halogen atom; a (Ci1-Cr)alkyl gxroup; (Ci-C;)alkoxy:;
-A-COOREf in which A and Rf are as defined in Claim 1;
R, represents a (C;-C;)alkyl or - (CH;).~-COOR.
which t and R. are as defined in Claim 1;
-CONR10R1; in which Riy and R;; are as defined in Claim 1;
R, and Ry together form the group (a) as defined in

Claim 1 in which A; and A; represent phenyl;
R:;3 together form a chain - (CH;),-E-(CH3)n-

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 (Cg-Cig)aryl optionally substituted with a

halogen atom;

R; represents -COOR. in which R, 1is as

Claim 1;

R, and R; together form the group (a) as
Claim 1 in which A; and A; represent phenvl;
R13 together form a chain - (CHy)p-E- (CHy)pn-

and n represent 0 and E represents a bond, O

6. Compound of formula I according to

Claims 1, 2 or 3 in which

} 8X@
GRHEI +1n8RQ  +: dj 3PA[<D>Si ! 7S " ; Vigy- Xt " =] k#?Tp5PI 5Ng /Le} (CMylLh ( Cc ~
&Ar~: a1hBEnaAYivédkg]} RX0 at@| RE\ together form the

and A,
represent a phenyl group; and R;; and R;; together form
a chain -(CHy)p~-E-{(CH3)p~ in which m, n and
defined in Claim 1, or a chain -CHRy;4=CHR;s5- in which Riq

-

oL are as

optionally

group in

a group

and R;; and

in which m

defined

defined in
and R;; and
in which m
or S.

any one of
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chlorophenyl)-{1l,3]dloXane- g

rboxylate, 2,5,5-tris(4-
chlorophenyl)-[1l,3]dioxane-2-carboxylic acid, ethyl 2-
(4-chlorophenyl)spiro([l,3]dioxane-5,9’~-fluorene] -2~
carboxylate, 2-(4-chlorophenyl)spiro[[l,3]dioxane-5,9'-
fluorene] -2-carboxylic acid.

8. Process for preparing a compound of formula I
according to Claim 1, comprising the reaction of a

compound of formula:

XH YH
&57*?
Rst R,

in which X, ¥ and R; to R; are as defined in Claim 1,

with a carbonyl derivative of formula III

RCO-R; IIZ
in which R and R; are as defined in Claim 1.
9. Process for preparing a compound of formula I
according to Claim 1, in which X and Y represent an
oxygen atom, comprising the reaction of an alkali metal

or alkaline-earth metal salt of a diol of formula II
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II
Rf Rs

in which R; to R; are as defined in Claim 1, with a
dihalo compound of formula IV

R\C/RT v

in which R and R; are as defined in Claim 1 and X
represents a halogen atom.
10. Diol chosen from
2,2-bis(4-fluorophenyl)propane-1,3-diol;

- 2,2-bis(3-trifluoromethylphenyl)propane-1,3-
diol;

- 5-hydroxymethyl-5H~dibenzola,d]cyclohepten-5-
ylmethanol; and

(9-hydroxymethyl-9H-xanthen-9-yl)methanol.

11. Pharmaceutical composition comprising an
effective amount of at 1least 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 11, 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 chosen from a
compound of formula I according to Claim 1, and a
compound of formula I as defined in (i) or (ii), in
Claim 1, for the preparation of a medicinal product
intended to prevent or treat dyslipidaemia,

atherosclerosis and diabetes.



