; €3eV<6TV'WD 00/ 0401 1 PCT/ EP99/ 04831 *159159* CYCLI C COVPOUNDS USEFUL | N
THE TREATMENT OF DYSLI PI DEM A, ATHE D DI ABETES, PHARVACEUTI CAL
COVPCSI TI ONSyaNRoRIREPARATI ON PROCESEjﬂﬁMﬁ@@ﬁHMHQW%O.35 =, 'Op%ﬁgpghﬁ§ﬁnt
invention relates to cyclic conpound L.ch_can be used ' _n the treatnent
of dysli pi daem a, atherosclerosis and di abéfes, to phar maceuti cal
conposi t i ons C¥CINICaCONROYNDS SERULD INOTHE" DREATMENT f0Pr DYDLEPEUEMDS, tATREROSCLEROSIS
conpounds. TAND iDIABETESQNPHARMACEUIIEALS S OMROSIMEONSS AND fPREPARAT IONWPROCESSS for the
production of nedicinal products intended for the treatnent of
dysl i pi daem a, atherosclerosis and diabetes. In nost countries,
cardi ovascul ar di sease remains one of the main diseases and the main cause
of nortality. About a third of men devel op a nmajor cardi ovascul ar di sease
before the age of 60, wonmen showing a lower risk (ratio of 1 to 10). This
di sease becones even nor Bhpr evateazintwi t inv@e- {6 t erettBecage of 6§ycwgen
becone just as Vlé|oﬂggﬂghg tthgﬁdigé/nas ul ar Seiccﬁea:se 3% nmen) . Vascul ar
di seases such as cofonary di sease,” cer ebt oVEECUl a” actiSdet§2tFERE end i s
and peripheral v&¥&dinidaPBease ramhérrsdenmsis caune of dimbeakkly apg
handi cap thr oughokarkaeeupredy ALsiiotigh e dich.andibhe Lhbestylg cpy

'S es, "a g

accel erate t?ﬁ devel opnent _of cardi ovascul ar eases, enetic

predi sposi tion | BAAFRGSED )5I| PITRAIM% thess sPgRPRNdant factor in

cardi ovascul ar attacks afgedéavéntide skeye! perENds of o ather @S€! BE0ShSse
appears to be Ii , Laly. | i pidaem a, which neans abnornmal | evels
of |ipoproteins ?%ﬁ?ﬁgﬁggoo%éﬁlg%%%.%fﬁggg%§gpun%ficW? ¥ i GPERFYS

evi dent in coronaPycBf8easefodi abshes andeebmenty. Blfie calysappidatepded to

expl ain the devehepaestc0érad heraselfrnesi-sshas mainly been Focused c.”. the
met abol i sm 02 chol ester ot and on the netabolismof triglycerides. However,
since the resarch studi &8 byfoStandfYNGLiqancerrdiowascylgs: 788) sease

original concept rehasns o® 66/ B481mhain2di PEAAERIAQ48Rd Asen PLEPOSEE: a

gl ucose-fatty acjd ey¢ke,or ﬁgggl e cycle, whi descripes regul ation of the
equi | i bri um bet ween sﬁegﬁﬁet abol 1 sm of hllﬂ"idds,océ]n B nSleYFLPPI gRy cBRI GBS and

chol esterol, andc2ReieXpscslan efissaseuchstordcddredi aget aof hied,conemeh, the

inventors have dewewopgdaanonergiriak RLAYLaME: 1 he, aim of muhich. i o find
novel corrpou%is y)\/gi cheact si mul té:neougl onnlgﬁfe 1rreht§°ab%) |'smﬂg¢gl Pﬁlg%%é%nd
gl ucose. Fi bfat e8°57 8% nefTknBRAS t REF % cwhenige wiaftan therezdmndEm of

action via the "Peroyogene bRooinief enattorasActiivaé £sb ReCept @aSdi o THES81 ar

receptors are thg;gpaih.requl S li.,pid netabolismin the |iver (PPARa
isoform. In thesllg%g?e%%yerg%g,{'tﬁ’ifaggg Pdi % TIES haVERbéeh GeEeR?bRd as

power f ul hypogl y@h8s® st afRREBrAvAsenlat nesscidentmn. tésthasodieen amport ed

that thiazolidinpdropesral evRgvelisl d38kaski et VAL Or 529k a%g%lger orm
of PPARs: PPARy &&ng?{%(/eatn lhd J. Bi gk Chem , 1995, 278, 12 ~12% 6) .
The invent or's’ have  di sCoversd ‘SInGEP EREQUIBPUSOtR®NERAAfHS whi ch are
power ful activators of tAeiRRARa ante PPARyti sahar neeheOn BLEsMELIOf &dH S

activity, these gesposrdse hene acsuDsEANLL aLshypolipi daeni ant jand
hypogl ycaem ant effect. The conpgun, SEB%%HE h!éfi }é\%g%w‘éﬁs%‘é ‘?%sﬁbﬁﬁa?%s'%

‘formula | bel ow? PePRTIHI BRESE 3PS Mt kipr keaditng i trlepesitianidaemifa dacin
other, a significant factor in cardiovascular attacks and death.
30 The development of atherosclerosis appears to
be linked mainly to dyslipidaemia, which means abnormal
levels of lipoproteins in the blood plasma. This
dysfunction is particularly - evident in coronary

disease, diabetes and obesity.

35 The concept intended to explain the development
of atherosclerosis has mainly been focused cn the
metabolism of cholesterol and on the metabolism of
triglycerides.

However, since the research studies bv Randle

t al. (Lancet, 1963, 785-789), an original concept has
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30 :ethylene group; an oxygen or sul phur atom which Ra represents a
hydrogen atom a (Cs-C o) aryl group or a 3- to 10-menbered conprising 1 to
9 endocycli¢ hetero atonms S and \; the said aryl croup an or -VR@P %

(CL- C-) al kyWO &%} ocycl e chosen. from ~ the said SUBSTI TUTECEEEROBHULE
26) WO 001 04011 - 3 PCT/ EP99/ 0483 | heterocycle optionally being
substituted with one or nore radi cals Z-ag defined below, R represents a
hydrogen atom a (Cl-C~)al kyl grou a phthal am do (Cl-C7) al kyl group;
(C3-Cl2) cycl odl98W ; PROBOSRGuUp o (THYPSCEIL Y naghiictryrlis am | Taraher from
0to 6 and Rb kgmﬂQSEHWﬁléhhy@%@g@ﬂegt%@dﬂlé%ﬂﬁﬁ-5%)tQQKYéqQIEEH%1&%

(C6-do)aryl gr to 10- red het.er cycl rising 1 to 4
-endocycl i c het e%gl%aetons YHoselt® FEB s § d d(e B) &S¢Ps(cricH)

al kyl group; 1Cnigllysiemgdendeaisd oco:dhotlteatteu:bé arg'md grtmepsopliasembnl R and
the said heterQayelgear |l ti M th o
03" A RLANA! 1Y NSl iddtad i Lihd DS 538 | ene

'substi tuents chosen froma rad | Z as d Bel ow and a
chain; Rl repré$dclorgdngar Sééﬁlaﬁbrﬁx@g{@&m@)b@?(y@lrgr@%pdhllf& (iG1-te~)

hydroxyal kyl ; &i(n@6-£3w9]l aeyhpeaedp epliconaddy §uia§§taﬁé@l§is\yﬂ\%t BRO%&fd"DRge
I C an

dicals W bel ow, -P (0 OR8 OR9
;?el, C?néepeﬁéequ%l a%eglﬁg‘dgﬁ,géﬁpg{i%ﬁ%q %l(“(%?l(eb ))al( kyl )glr(r)]up a group
-(CHZ)t-COOR~ in whichftibrgtan Bntegellfkoowd tiePfpditaind Rrernepresagnts a
hydrogen at@m Qf @ diediiGm )ofalal%mﬁ'[ QU ﬁmgroggr%%%%}?i(;?é@a{tcohr Ro

and R11 independently represent a hydrogen atom group, a
group RdO- CO- (Aéflﬁ‘f#egl kRCERTQRS h RNasshr €$E9PSORSor aE€1- A3 ataddy , or
al ternatively R:e@uaﬁdOZE Rif tngﬁTd'lehef:Qbﬂlgsm (fd;ltkhre ¢hakp Immﬁpg ris
an integer equa n i ndependen sent. a hydrogen
atom a (Cl-C-) Sgltf(léff grou q‘(ht% &iﬁg Tt 0alS@HS, (E:%Y f‘gfwalo(r@d 0)
aryl (Cl-C~) alheye; hkeed- des ity enommbcry@mmbmmntsw@rﬂtsto 4

endocycl i c1het ero agrgmgalcshos&mfr,%plo g ecd fl (yoerncx3 grQup; the
said aryl groucp?il?i pre ent in Rz or R3, e sal heteroc c e an the sai d

fluorenyl opti AP 1BELRGILODEE PH?eH°W¥ﬁubn§eb¢C%‘f% 3 Gldi el o 57 oefs
defined bel ow, adbtberalfioemnatf VEEARSR~ EIRRYR Hledgehhektf anm,a shaiiy-. (CHZ)
=1- in which ri.g an eg eq 9 or J ~r aIternativerRZand
R3 toget her co?crrrll 1??)5 ZS) S%#ﬂ%&séHEET (RULE 26) WO 00/ 04011 - 4
At A2 R12 R13 PCT/ EP997fbﬂ83]3Vr=‘ntm:BchaA$ aidg cAZeradepemdemrtll yc ragssr esfent
D o) (2! | @eonofindto i dIPTEE CloRicorgh GABLAROAKC! e CORRY IS0, S 10

9 endocyclic heter% osen fromN, e sald ar roup and
the sai d heterd&cl é%%t ﬁéﬁ PEPSheFP ﬁ&coluﬁtadhﬁ £ t%c"tlﬁél%bstt qsfent s
R12 and R13. omempoundse ofalver subssuibsrenitsiahosieypdTipnddeni=adi calrg Z as
defined bel ow, 3pdghQcubheh R12ra0d. R1; together 10 forma chain

The compounds of the invention correspond to
25 Zformula I below:

in which

X and Y represent, independently of each other, a
30 nmethylene group; an oxygen or sulphur atom; or -NR,- in

which R, represents a hydrogen atom, a (Ci-Cy)alkyl,

(Ce~=Cio)aryl group or a 3- to lO-membered heterccycle

comprising 1 to 4 endocyclic hetero atoms chosen from

C, S and N; the said aryl group and the said

SUBSTITUTE SHEET (RULE 26)



- (CHZ) mE- (CHz) n- or -CHR g=CHR15 in which mand n are, independently,
an integer from0O to 6; E represents a bond, 0, S, -NRe-, in which Re

repr esent sy daxsdipgen atomor (C1-C7)al kyl or 15 alternati w5 s8pF €sent s
a (Cl-C7) alkylene or (C6C o)arylene chain or a 3- to 10-nenbered dival-ent
het erocyclic radical conprising 1 to 4 endocyclic hetero atons chosen from
0O, Nand S; and R g and R15 are chosen |3ndependently froma hydrogen 20
atom (C1-GC,). g %I ang R5, R6 and R independently
represent a hya? GER- At ot O(péfoé’?)léb’kﬂelmswf@)‘}Ja‘F%efble@ﬁal ¢ne or
substituted w mhreneaorcmleaaajudwﬂmea agldefi ned below, or a 3to

10- menber ed heger, ¢l 1 to 9 endocyclic 25 hetero atonms chosen
from0, N and k r%%\f ssglnggrma[ cyc %W%’nafal ycddeﬁh)galgﬁfblstigfﬁ‘t‘%d @*th one

or :pore radi cah‘éhilalﬂl@@ffiwé‘d @bkm\r igrowipes en (¢ 5-@n oo hal ety 13t ok a
hydr oxyl groupgrehpr 0<c%§>aﬂéooﬁpem|wm%e@>\" (CLyC ’1}@85 tﬁ%gm 0 £o, 8 e
0 re

-trlfluororrethox (C1-C optionally substitute

hal ogen at ons; %%1 Re7) © s(Cf hygregedy| erps; ¢Cz2C~)Cacsl ehkyl

(|C& IC~) gl kyl isgtpllmpnyl a gﬂ:B{E’]}) ajl:tyl sgkcguhpny: 3 c%ribam_rgyl 110N‘me(kn9\1-;red "
al kyl car banoy ar.banpy -) al kylam no; di
(Cl-C,) al ky|"éﬁ1{:\lﬁﬁ%g&é é&;;%%‘i [%sﬂ%{ﬁ#%Eﬁe%mEaéews o)
00/ / 04011 - CWIEP@W@@&S vk i /Rfa répr@semrslacrry@mag&nylamaup; a

(Cl-C ) al knd gwuaeaag Anbepsesen! $ha€ltHe) adzyil Y ﬁf(cﬁ%gé’%xﬁ? eﬂe

(C1- G ) oxyal kyl ene Ji.n whi ¢h the a%(%/l ene chai group

or alternativefydaES SGt NhRESIARYHLYr 8t @@Qrmll(mﬁﬁb(smyted V\/m ch
B takes one ofwitke neanlomgsncgja/@ruﬁs)flt/%e&la@v%m@nR fradth Ryalipdgpendent |y
take one of the Rf ab repre ents -G COORg 1 n which
G represents (Cl%g%h? tgéyll ene, di(i‘z €y Hlakléﬁ'}(ﬁleé‘ﬁe E‘E‘J_“L C~) oxyal kylene in
whi ch the al ky?kanée@ﬁaﬁﬁntg 3 nkgdrogen helt@mupa COORSCoradhtfler gavupely Gis
not hing, ared R9ci-enyagepbiyalk plr ogsn Cl; | k

oAbV PTG oy 1 PR chEs P AR One of

alternatively Wrepresents % (
the meanings g ven LR £ 8Lt a?l‘be anBore Hﬁ‘?djéﬁéﬁr&en‘t’l % akefdpedof the
meani ngs gi venbabewe éo@rﬂgp aerOt)h@RphaDRmce]Lﬂl@ra{&ry ag:cg@aahgeaﬁal ts

t hereof, it beifg represent
a hydrogen atom X and Y repr ers]ﬁ% G‘(n at)oen\rllm% o%(ﬁqR%%B?& n9§°H8t hyl ;

and R6 represeht S ARy ddipen-aPeha dﬁ‘ a' hyl igr gaplnthgaerrameRt;o
t oget her Wt h Bhandarﬁqorre@tx@@embclh bﬁ%%gé}?%tgﬂ Rt afccgﬁsqﬂ

foll owi ng 25 dj ent radl cals %

NCH=-OH ~ ~ ~ F—~%or JEXEpOoFFMNRROR i P whERiRE, RSe ReNEnd By

represent a hym@fg@n@@rﬂ]y XeapukSémepr esehtodEn aitbrR represaent §1py1| dyl,

pi peridyl or sghsigdtuted plgli?%ﬁdeRdot—'&%ﬂ RL 795_1&3& noLPrepr % Ra s
pes©o

optionally substitut edthp enyl . Formul a encorrpa Ses al'l
geonetrical i soMErSHHP st ePdoi ‘s%m@f'éajo'f_yltfheoéoﬁééﬁﬁdétéveiw Rud aand
SUBST| TUTESSHEET ((ReEMRG) foW® QOI 046D .- Ghain in which r is an

integer equal to 4, 5 or 6;

/

Rz and R3; independently represent a hydrogen atom; a
(C1=Cy)alkyl group; (C3=Cio)cycloalkyl; (Ce=Cyo)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

g .
~r

cr alternatively R, and R; together form the group (a)

SUBSTITUTE SHEET (RULE 26)



PCT/ EP99/ 04831 The physi ol ogically acceptable salts of the conpounds of
formula (1) conprise the salts formed with netals and in particular with
alkali metals, alkaline 5 earth netals and transition netals (such as
sodi um poﬁg%@WﬁﬁV cal cium magnesi um or al um ni um or with'® %@mgﬁéh-as
aqueous ammoni a or secondary or tertiary am nes (such as diethylam ne,
triethylam ne, piperidine, piperazine ofr aofrpholine) or wwth basic 10 am no
acids (such as lysine or arginine) or with osam nes (such as negl um ne) or
wi th am no al cohols (such as 3-am nobut and 2-am noet hanol ). According
to the invention, the term "al kyl i ngar or branched
hydr ocar bon- based radi cal 15 such As , propyl, isopropyl,
‘butyl, tert butyl, isobutyl, penty, tyl. Wien the al kyl group
is substituted with one or nore halogen atons/ it preferably represents
perfluoroal kyl and in particul ar pent &tlzuoRoal kyl . 20 The “erm "al koxy"
-denotes an al kyl group as defined above linked to an oxygen atom Exanples
of this are the nethoxy, ethoxy, isopropyloxy, butoxy and hexyl oxy
radi cal s. The terwhienclrgakkyl 'a,denekpsnsahul gt edp2a sRydr ogarpgl -ah_)g%ed
groups whi ch ch QeSqD o-]Rﬁgpolyc%cllc and conprise frgm3 to 12 Carbon
atons, preferablyof Pom=3 '8 FCPRESGr GFPR e e NEAATOSYICARI FPPELELPEd ar e
monocycl i ¢ TycloaPkyl esdehyasicybéopropytomsychobert yFroeys| opeahyl s,
cycl ohexyl, 30tgyckohep. I \ decyl.,

g ps Y ly@&lﬁﬁd’érthé; ﬂ'%&%‘éero%ﬁ?l% fqcpx:lonally

cycl oundecyl ﬁgd cycl ododecyl ., m " hal ogen” mnears a uori ne,
chl orine, bronPh2* 0794 odPneStidHoNTHER t EPm "HHBALL tuesitss ehtes anchoke, or

bit cyclic aLomabhe hydn@mrmﬁﬂﬁae?ﬁfhst%rtgj#jﬁ(‘soErm{dlﬁ@nq_qrgbn[ﬁéh%g)r%@ig%gon
atonms, such as,pheny]. ar .
00/ 04011 PCT/ Epggl 1Aoezf§§‘f%$ﬁ%ejtalewr'ma téPo&;bﬁcg" E‘gén BngRGethRr

bicyclic ritthg épPrraraneltdicn or non-aronmatic nature conprising 3 to 10 ring

menbers, 1 to 4 of which argngggu§ig§t§¥_iggn1&§§h=eﬁﬁ9¥jferent het ero
atons chosen 5,$ron10xy£en, sul phur "and "ni trogen, ‘such as, for exanple,
afytsho

aziridinyl, oxt a2Bfyl, afFgy yLndependaPEL vf urpl inbeaest AramoDyl
pyrim d: n?/l , Eyoi @az!mykeppésemifli aylbdorlgm: nol KIS,, taﬁffea,hyl/d{@qumghy:;{,e
tetrazolyl, pht , puri indolyl, chronenyl, chronanyl ,

i sochromanyl an p%érlg?%/l %adi géijjs:?gerﬂe B " hétter oé§éT§T') %Tké’g‘gr aBfy
denot es t hienyflt¢inagtiwrlpyEr of §presert phtchal(Gni @0 al@y1€ng) at kylCegr oup

preferably denofgartyheneadegaln ofof orgular NL ~ld-papdien Rdﬁ%Bﬁgﬁgnts
(C6-Co) aryl,, (C6-Clo). aryl (C1C.)al kyl aqr .a heterocycle, the aryl group
hé%‘?reo%%m Yo~ B Gatut €(?¥‘\Hrtlﬁlélg( C1- Ctpal Kyl amsoghathc | n

and the heterocy
this case, thehewrd rawomalarsiens fabmt be Nakdd28; aakyl ene chain are |inked

to two nenbersprqf dae @Yl grq”ﬁ, r of t cycle., respectively.
Denoting the ar%l grodﬁﬁoﬁrthe éfg?oévg%gﬁggﬁ%ﬁﬁghe é%?ﬁc?u%ggf8pﬁﬁd can
be represent ed®F Wt hE-6r ] kg anthnrsmCeiatds C 25 in which n' represents
l,dZ,Rﬁ», 4, S,E? o]!}s,?. RW%Ed_RlRJ e?ﬁaéz@ﬁae@tgyoq%p}@éwﬁ%ogﬂlh!v@rwa!eﬁh R10,
an , togetf orm & in .- Z) T, 0, R1 apd the nitrogen atom
whi ch bears theﬁ%?bgé?kg%sfﬁkﬁga 5&§F JﬂéﬁﬁgieapﬁF??%ggﬁ FPﬁGtCOHg??sing an
endocyclic 30 #§foged aromprrSUBSTLTETIE SHEET dRUMER®elow; or a 3-

to l0-membered heterocycle comprising 1 to 4 endocyclic

25 hetero atoms chosen from O, N and S, the said
heterocycle optionally being substituted with one or
more radicals Z as defined below;

~”

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

nitro; cyano; phenvyl; phenyl (C,-Cy)alkyl;
30 :trifluoromethoxy; (Ci-Cy)alkyl optionally substituted
with one or more halogen atoms; {(C1-Cy)alkoxry; (Cy-
Cs)alkylthio:; (C2-Cy)acylthio; (C1~Cs)alkylsulphonyl;
:C1=Cy)alkylsulphinyl; carbamoyl; N-(C1-
C-)alkylcarbamoyl; N,N-di(C;-Cy)alkylcarbamoyl; {C1-
35 S-)alkylamino; di(C;-Cy)alkylamino; a group -A-COOR¢ in
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WO 00/04011 _ g _ PCT/EP99/ 04831 When R2 or R3 represents fluorenyl, ._is
preferably the 9-fluorenyl group. Wwen RZ and R3 together =orma - (CHZ)
~1- chain, RB and the carbon atom which bears themt

pr ef er abl y“%”&" cycl opropyl group. The benzyl group may B’gqmﬁ gg}ed as a
preferred (C6-C o) aryl (C6- C10) al kyl group. When Rz and R3 together form
the group (a) z a R12 10 ;n which Al, A2,5 Rl2 and R13 are as defined above,

=~, and Az are hydrocarbon based or heterocyclic rings conprising at |east
one et hyl eni ¢ Uhset uRat k6RrsEetesand Wedrdgwn ascdreast tdhe(Cadi-cablkR z, or

R13, respecti vghyup as gHhstitjent .o yésﬁpr%ssl bl yclbga Erj gié? t her
a

substituents c 3 n frgnlthe radi cal s as define "is préferred

for Al and Az SSPYIERE  phidnyt- cﬁﬁﬁ%ﬁﬁ%h?@esdbbtwmuﬁbdtmﬁtﬁlbméeDQ f our
substituents Zch&h | tswillihkke R@t&ﬁnih@ioﬁ@6C§®mﬁﬂﬁ§I§lf§pﬁ§§fwgf§lgn of Al
arid AZ giwen abo s that Al and A-.are |i o0 the sane carbon atom
(carbon 1) V|aq%a$§b%g%§rbo£95|ng 2OPRndE ggﬁdgé b é%ﬁ 1B+ which
respectively), t%*ﬁﬁc%m%oﬁfatbﬁ1mﬁanheg$|@gV$u for BfaﬁBvehenﬁlﬂg éﬂd

respectively, mngagethdduddtly band (e Oéth%%oﬁéEﬁfﬁ gHeQeL”g sp2

type, i.e, for ng a doubl e bond with a neig urlng on aton1 Bcated
in an a positi °{%arbon 3, or 3', respectively). The substltuent R12 is
| ocated in anywpos¢premeﬁﬁbcn—Gh@XﬂgnglAl wli@hsi i I&@gtegg%tgs lichked to

the ring V, t he n ver, s preferred
for Rz aﬁﬁLnggaQ%gl%EF(tut&h g?gg <§Tﬁ’thgﬁggp %%Y $1F t hdM a

position, i Wﬁ#ﬁhcéﬁ%oﬁék&ﬁeFﬁpéhé3nan@:ﬂgnk&drmmrEBengedupnCDbR above
schene. SUBSThiUTElSEEEEtGRth &@)15 ng@QlQéOl Pd IR, PQE%EP%%%Q 831
P

According to tﬁe |nvent|on %ge erred, neani ngs o dre? and 5
The term "acyl ™Y )aalﬁyﬁbééﬂbﬁﬁyBrPﬁﬂrcaF andiernativehy
"acyl t hi 0" nedhsr&pddﬁhﬁggﬂ kylthlocarbonyl radlcal of fornula S al kyl .

Accordlngﬂ@)tlgzg@ﬁeﬁﬁtgqo ﬁeaﬁhég pal kel Iene dlﬁgnggafggggugfgns

di val ent hydrocar bo ase dica arlng o e <
bonds, such asJ:%&y %Q@N&H@Pr @}ﬁGFLR@randFRt £h@eg§hdﬂnﬂ{y\t3ke one

of the meanings given above for Rgy;
and the pharmaceutically acceptable salts thereof,
it being understood that
20 (1) when Rz, R3, Rs and R; represent a hydrogen
atom; X and Y represent an oxygen atom; R, 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:

: c

~. ,CH; ~ ICH3 ~. ../ OHS \ ,CSHS

/C\ ; c\ / /C\ ;| or C
COOCH; / “CHy-0H coocH; /" “cH,0H

and (ii) when R4, Rs, R; and Rs represent a
nydrogen atom; X and Y represent O; 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 isomers and stereoisomers of the compounds
of formula

SUBSTITUTE SHEET (RULE 26)



The "carbanoyl " radical denotes the nonoval ent radical of fornula -CO NH2.
The " (Cl-C~) al kyl carbanmoyl™ 20 radi cal denotes a carbanoyl radical
substitute i Cl-C-, alkyl group on the nitrogen atom L di
(C1CH) al kyﬂ’g\gg?@gbrlrgyl " radical denotes a car banoyl radi cal sﬁ:gré}& %/Kl{sed on
the nitrogen atomw th two C1-C7 al kyl groups. 25 The " (Cl-C~) al kyl am no"
radi cal denotes an am no group substituted on the nitrogen atomwith G
(C1C, ) alkyl radical and the "di (Cl-C,) al kylam no" radical denotes an
am no group substituted on the nitrogenRatpbmwi th two (C1-C,)al kyl

radi cals. 30 US 9, 056, 590 describes co ds such as

4ohenyl - 1, 3- benzodi oxane bearing a ggr xyl Ycofuncti on SUBSTI TUTE SHEET
.(RULE 26) WO 00/ 04011 PCT/ EP99/ 04 5610 in position 2 of the
benzodi oxane ring, which have anticoryul SKkve 8 antiarrhythmic activity.
More recently, [4H] -1, 3- benzodi oxi ne- 2 bd%yl i c acids and esters endowed
wi th hypolipaem ant activity have been described in Eur. J. Med. Chem

Ther., 1983, 67. HowevEhe thieybienzamicaxdne attuptubeeofséh@§e &ONMReNds

differs entirelg 5 S e co |nvent| n.

Tet r ahedr on Asym‘ré BH,BE of Eé%‘klgg éf 1%)‘%‘1 a85?-::Csscr i PEEd fid t

asymetric synf“ﬁ§§|l§ éfdc hirr 12 iedcaile ramd tin add<ratl|lcurlea:raltShe shrtliesi-s of

certai n conpourdstdf Hhedamy aan@BHfrﬁQﬁi% RO EBC- R ycn@ands C I3, 15 20

25 in which R represents %%ﬁﬁ] OH. However, that dcunent rrakes no
h

ref erence at aff SStlHrtg p 'ogF‘éﬁPe§éP’ﬂe G PREBENEYR)oUPES Wit
addition, J. Mpdse€hemch B86%quebudesmmobds ait isdtfdnaimrgt &y meuRds of

2-aryl-2-a-pip 1,3 ne tyJpe. hese conpounds t.hose
cor r espondi ng t%glhgﬁg of gﬁ%k?ol I ()a\gﬁong ?g??rﬂ gegar 8 rel atiVEIRY AL 't o t he

conpounds of t RePPRVEARF on:Pi@erardnen ahi choPhalsmedsents witydregern at om
a chlorinelat oam@hoa HELHOXY( QI@AJD,asRl 13Rd B~ 6§pr§§<§£‘r§1r§’é)thecf] a‘jl)éqllro en
thyl

ato an al kyl ar ou and is ane met hox
groHL SUBSTYTB?EgéﬁE% %%U%E Q%) 8&1&%1nep or with amino alcoho s y

(such as 3-aminobutanol and 2~aminoethanol).

According to the invention, the term “alkyl”
denotes a linear or branched hydrocarbon-based radical

15 such as methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, isobutyl, pentyl, hexyl or heptyl. When the
alkyl group is substituted with one or more halogen
atoms, it preferably represents perfluoroalkyl and in
particular 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 hydrocarbon-based groups which can be mono- or
polycyclic and comprise from 3 to 12 carbon atoms,

preferably from 3 to 8. The groups more particularly

preferred are monocyclic cycloalkyl such as
cycleopropyl, 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
aromatic hydrocarbon-based group comprising € <ts 10
35 carbon atoms, such as phenyl or naphthyl.
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WO 00/ 04011 PCT/ EP99104831- 11 -However, the anti-inflamuatory activity
of These conpounds is in no way conparable with thehypolipidaem c and

hypogl ycae ivity oz theconpounds of the invention.

conpounds gk”p%@hlnventlon certainare preferred. A first g%@ﬁ%ggw&gsbfefred
conpounds consi stsof the conpounds of formula | as defined above forwhich X
and Y represent an oxygen atom 10A second/ group of preferred conpounds

consi stsof the conpounds of formula I in which R4, R5, R6 and R-represent a
hydrogen atom A third Eﬁ%upt%ﬁmrﬂ%ﬁ@ﬂanﬂiynimﬁoum@$0¢ans|stsahnbhe epnpounds
of fornula I ipiwhche 15Rlﬁ@prs@emamakayerog%n Q\to‘?lmar%mgg}.cc hakyLor oup:

a pht hal am do LCl C~%Thnl k¥l gr lég Ci z)cycl oa ter oCyc
_defined above F3rfor B ( rd’&% BEHPe BT oup; t@r a Pewaie) argl
(Cl-C7)al kyl groappi¢d bei hdeondesst ooddtfigbrehe aeyb20960WRs l&h@%@ﬁt in R
and the saig h oc reo I bs tug ed with one or
.subst i tuentgchgggﬁ] f%g%&eﬁ Q%lé ih Iyeéﬁg chal n?9% hal ?ﬁjcélﬁ a?Bm SBﬁenyI
group; (Cl-C~)8k&8PLopti @1@4%‘%&“ t vredantthone cxazeBiye , hal dgenlat ons;
(C1- C~) al koxy; t@tr@hgcﬁmm;rﬁ ZSCOO?fbér(kdnglcan?gqnd Rf ar ﬂ%ﬂ%&z?ed above
forfornula I; [ epr esent drogen atony a C~) al kfl group,

- (CHz) t - COORC P% bﬁ?@rf‘ 'arﬁalFf%“é’rlé‘Yds dBHNRY lab et medvidgosawiacl y30Rz  and
R3 i ndependent t?tr@mbﬁbntpathymw At putiAgr Pul@n(i@@yg O)ch@oMkenQl,

(C6-d o) I al grou ent and R3

optional | ;Hrol:/)el %ﬁ}lon% %Ji 't ultl%yeé OE\ e or E}é' B;?ﬁ cﬁ‘?gl‘é sen from a hal ogen
atom a(Cl-C, )aI kyl grBtf oﬁ?F@nal‘Mﬁtsﬁmqllﬁ’ed pir¢ fe ortel wr 3Geaveekal ogen
atons; (Cl- C~) ahkenyl, NGl Gp) @J )tlolgqr banmoyl ; (Cl1-C;)al kyl amino; nit ro
cyano; and - A- COORfi nR,;vy\m ch ﬁ] as. defined above fcr formla l;
alternatively R= and R='% ogRPHE? ?’B’rcﬁq CrieSFbﬁka]a) 9EOWRf | REGL8BAREYf or
fornmula = in wi¢rdt 98 SUBSHILJIEE SHEESrHRURE 26) WD 00/ 04011 - 12

PCT/ EP99/ 04831 and Az represent a phenyl @roup; and Rlz and R13 toget her
corma chain - (CHZ) mE- (CHZ ) n- in whlfch m n ana _ are as defined

above for fornmula |, or a chain -£ Rl sin which R14 and R15 are as
defi ned above for formula I; 5 or NgngRz and R3 together forma
chain - (CH2) rl- in whichrl is g eq to 2, ~, 4 or 5. Afourth
group of preferred conpounds consi the compounds of fornmula | in

which 10 R represents a hydrogen atom a §Cl-C~)al kyl group; (C3-Cl2)
cycl oal kyI15 - (CHZ) p-COORb in which o and Rb are as defined above for
formula |; -(C6-d o) amylerDrRarlé@tr@l’s@ﬁ%' e(c%sc%f?fa' d akgue Hor-fqemula |
i ~ bei ng undergtqqd, tha the |d ar %0 and r?ﬁe szlagl%d i@ hreyI er ocycl e
are optionall y L apatitt ubEd W|t ¥ BfbstTYte™®%hossd fEoen a

hal ogen atom Y(%P@gl%l kgn @ﬁou@ubiﬁlttrﬂed aWkoly;a ofCrA&CR0R)1éme Whi ch A
and X, are a5 defimedatous foiod ofhy .y SRLer SRIEALALS Be(Cls Ol AL kY1 of

- (CH?) t- %ﬁgﬂrou&eh R~ are as i hed”above formul a
l; a gr oup Wcﬁrﬁl &lé‘rlft?detP aF¥o aGieMbEL he@ fabiove aoylfor nul a
| ; RZ and R3 t@rgmmer otoran t hﬁegl’tmtpsdo&)yoa% deféngscabave, fopehormiba | in
whi ch Al and Aghg eé)ll_:}g?eﬁ{,mﬁ?eﬁlzl e nad g R12 gnd R13 together forma chal n
- (CHz)mE- (CHI; m-and ' re SFeSeft U dnd BT epFEYERYE® a bond.
Anong t hese cofﬁfé‘l?rﬁjdscant RPesEepsesahien Rﬂr‘ébﬁeﬁ@hl@ﬂmdlymrtr@n at om
(Cl-A)alkyl; - (CHZ) P-COORb in which p represents 1, 2 or 3 and Rb 30
represents a hydrogen atomor (Cl-Cq : Rienyl optionally substituted

3l kyl, (Cl-CQ al koxy or

with a radical chosen. from hal ogg
1- tne or a bond a.. . d Rf

-A-COOR.r in which A represents ( g
represents H or (Cl-Cq) al kyl; furyl;

y1; or 35 pyrrol yl; R
representesa (Cl-Cq) alkyhighoup; (f-akigrnajively. -I OE%X’R in which t
‘“represents ~, 1, 3 or 9 Gné R~ regrfejgent s£§ % dfo 3en dt orfcr; f) $a| kyl ;

SUBSTI TUTE SHEET (RULEDSE) Ri \{SRYTTADEL PCB/rEFl@g/mmoRulsm Rehighl R

t oget her formiiheagdomp, (e)gashatef foad abewe ihor- fer, 57}11 a Ry AJR IanéjndAZ
‘representl ng phenyli 12 @glng Fﬂ:% to et her &orm n ond’ o

. C1- C4) ai kyl ene chain & are part| cu‘far VpT ef-8FFed® ﬁtf‘FFt ﬁogrmoﬁ‘p S0l
pr eferred con‘p‘iﬁhn@lsm@@h@f%@s nofcrtolq@nconpwndsmpﬁrlfsmngulaaa | ehdoat cic R
represent S0( CoriQre)gedr Mhogpt i onal |y substituted with a hal ogen atom
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10 R1 represents -COORS in which Rc is as defined above for formula I; Rz
and R3 together formthe group (a) as defined above for fornmula I in which
Al and AZ represent phenyl; and R12 and R13 together form in - (CHZ)
m E- (CHz) W90 5 which mand n represent 0 and E repr esgﬁ&&%&?ﬁ?ﬁé, 0 or
S. A sixth group of preferred conpounds consists of the conpounds of
formula | in which R represents (C6-C o) taryl optionally substituted 20
with a halogen atom Rl represents -COORc in which R~ is as defined above
for formula |I; RZ and ®3eR ogt her f Gam rérregaus (&luwmsedsflined-abage for
formula I in V\/a'kgheﬁg(b%?dt&z § eprnesent lp@%g%gi 25 and Rl1z and R13 toget her
forma chain - CHRLA=CHRL5- I n which RI4 an 5 are as defined above for
formula |I. A seventh gideh 8t s B r bIREMpOURGEN cansi(SHs) of theisenpounds
of fornmula | fay avdich; aind east @ne@f ddee nadicealbsaRsork hRE Reatshar
carboxylic gro I, 0 y. i sterified formor in the formof am de.
-Anmong thesegco#g%g%glg?whg@h%‘e e%cglc?pgr?gsvlafgéoflﬁ%e for which R represents
- (CHZ ) p-COORb [ |aclpa JhghayRb greuas defyi néd abusmet fared oraml aal ; or
alternatively Breepresents.(Cor 0)c,aFy) (B G ~) aryl (C -C-) alkyl
in 35 which thg aryl gr OEI y C?@sagn%l ?Cﬁ EI%y)ié'islq{syulbsg,it@iotg%gt'ed with a radi cal
-A-COORf in which A an‘ﬁhﬁ? %é@s%e’f?%’iﬁ%oﬁ%“\‘ &hef gERUPa (B) or
alternatively R represents -(CH,) ~- in which t and R~ are as defi ned
above for fornula or alternativ nts (Co-C.~)aryl SUBSTI TUTE
SHEET ( RULE 26) WO 001 04011 P SAE 14 substituted with
-G COORS in which Gand Rg are te féd) formula |; or
alternatively Rl represents - h R10 and R11 are as defined
above for formula I. 5 Among thi sRgeventh gRyyp of preferred conpounds,
t hose satisfying at | east one of the follow ng conditions are nore
particul arly prefehied: Ar, X.an@,;Y areprragente afls oxyatedtiBve, RQ kadR-.
represent a hydrog to - y of the grqups R agr. Rl bears a
carboxylic gr oggp V\heél.}C' i ;Hygér%icgﬁgpbybgg 8rifred gjreqcier%c%cﬁ’& & m &£ 741 de,
t he ot her bei n§OBRTHeiR@edtf okeasie Pher eiroignicf pneseuradiconpoaads
above; and R2 and Rbdaeiing asawdefiagde fornkhe thiirdi9ropp, of yyreferred 15
conmpounds; - only one.of. carboxyli roup which the formof amde, “fhe
fourth group ofe%?%?‘&’r}(e%b’ befhg %‘gb%e‘fq“%éﬁ'f oPUonpOFFdeLl YWhBf3R1BBar s a
the groupslR optRerbeaunsstaitsermys i arradden estrewi f itéid orradiacatber zbeksg as
defined for thgeggnggngg&fgj.s above; and RZ and R3 the fourth group of
preferred Caz'boxvl I ¢ tlrnn not i nnal 1 v i nester form it preferably
represents phenyl substttutedPRRfRrredONoOmi fh -ImCOBRF Y wisipcksant
represents (C2pRényl) apgtarylene anshid¥:irepreesentstil obneCl-CQg) abkyl; or
with (Cl-Cq) a%&géé{f@ﬁ@g@ IZ When R1 bears a carboxylic group optionally in
the formof ester or amde, it preferably represents - (CHZ) t-COORS in
which t isf®, 1, 2, 3 bF 9 whbl R~ bs HBest (Cha®d) alheyl ; sehematic
alternatively r§ONRIORLA: idh Whkch R 942 1 Aare efl e for
formula |, but_in which Ro W?]g %ilagig %t I?;ﬂlcjjvgegt h%@%r%ggghg?%‘{- A(ICHZ)
r-. Exanples o?ngo\%o&r’f&s 1dfrﬁ‘tel’?e FhvERRI GA™Sr €aTROT0l 3R n§EaBBOR e hy|
2- et hyl - 5, 5- Brphenyd fdor3{cdinpoanes2ngaebaxydd € (bond 1-2, or 1-27,
respectively), the carbon atom of the ring A:, or of

25 the ring A,, respectively, engaged in this bond (2, or

+ respectively) being of sp2 type, 1i.e. forming a

double bond with a neighbouring carbon atom, located in

o4
<

an o position (carbon 3, or 3’, respectively).
The substituent R;; is located in any position
30 on the ring A,, and similarly Ry; is linked to the ring
A2 via any of the ring members of A,. However, it is
oreferred for R;; and Rj3 to substitute, respectively,
the sp2 carbons in the o position, i.e. the carbons of
~ype (3 and 3’) as represented in the above scheme.
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2-met hyl - 5, 5- Bi phenyl [ 1, 3] di oxane- 2- car boxylic acid et hyl
2- (4-chl or ophenyl) -5, 5- Bi phenyl [ 1, 3] di oxane- 2car boxyl at e SUBSTI TUTE SHEET
{RULE 26) WO 00/ 04011 - 15 PCT/ EP99/ 04831
2- (9- chl or WBHW&MYAMY - 5. 5-di phenyl [ 1, 3] di oxane- 2car boxyl i ¢ acFPETEFARYE3T
2- (4- met hoxyphenyl ) -5, 5-di phenyl [ 1, 3] di oxane- 2car boxyl ate 5
4- met hoxyphenyl ) - 5, 5- di phenyl [ 1, 3] di-oxanre- 2car boxyl i ¢ acid et hyl
4- et hyl phenyl ) - 5, 5-di phenyl [ 1, 3] di oxane- 2car boxyl at e
9- nethylphenyl) 5, RAdiqpiimg [ty 3tkle oxamenRibncaphetykiredagiednehy!
di phenyl - ghtﬁgﬁ§¥b€% 1 d)1..3kdi oxane- 2car boxyl at e
Bi phenyl - 2- t hi ophen- [1, 3]d|oxane 3-carboxylic acid 15 et hyl
Bi phenyl (1, 3] di oXape- 2-

, 5- Bi phenyl [ 1, @'mi

2- (
2-(
2-(
5, 5-
5, 5-
5, 5-
5, 5-
2,5,5-triphenyl >
2,5, 5- trlphenyl[ >Z] di oxane<Z
2-(
2-(
5, 5-
xan
2-f
2-(

4- fl uorophenyl) -5, 5-di ph~enyl [ 1, 3] di oxane- 220 car boxyl at e
4-f | uorophenyl ) -5, 5- Bi phenyl [ 1, 3] di oxane- 2car boxyl i c acid et hyl
Bi phenyip 2- (S, 5, 8, B etueamet hgtyb; 6,Medrs eta algdr©r) 2-1ngphihybryl 1, 3] di o

e-2- carboxykgdeeh LM  the - -
uran- 2-yl henal J?oxaﬁ%nbcar%cx eans a (&

% 0 %%ﬁ % et A
3-chl or ophe‘F. Y13 léhBPﬁﬁéHWH BR@H ekt 2EeFohe | ate
2- (3-chl or ophenyl ) -5, 5-di phenyl (1, 3] di®oxane- 230 carboxylic acid ethyl
2-1isopropyl -5, 5-Bi phenyl [ 1, 3] di oxane- arbqﬁy ate et hyl

2-phenet hyl - 5, 5- di phenyl (1, 3] di oxane- 2tar box ate 35

2- phenet hyl - 5 5 Bi phe (0)'¢ 2- box eth

2- blphenyl ﬁ%S BPMﬁﬁﬁfﬁﬂd% 3] gﬁgxahga%car%ékg ggggeth ¥Le term
2-(3,9-dic oro?a r? 5- dlrﬁﬁéﬁﬁlll[l BPAEBXAKe fﬁ%ﬁf‘lﬁ)XVlaatedSMBSWTUTE

gHFETg(?ULEl2Ghydr@M}fﬁ%?ﬁ?%?edﬁ@EhFFgag?ﬁ&&ing We or morF etF lenlc]
i chl or i phenv i oxa xylic [Facuna
2- bi phenyl - @&gggyég hetty h3f5|o%ﬁﬁeefa@3?80xy§§cg§0|%F5 et hyl
2-[2-(4-ch|oropheny|) , 5- Bi phenyl [ 1, 3] di O Hh- 2yl ] acetate

—_—=
H
15 or
H3
™ NS

The “carbamoyl” radical denotes the monovalent
radical of formula -CO-NH,. The " (Ci1-Cy)alkylcarbamoyl”

20 radical denotes a carbamoyl radical substituted with a
Ci-C; alkyl group on the nitrogen atom, and the “di(C;-
Cs)alkylcarbamoyl” radical denotes a carbamoyl radical
substituted on the nitrogen atom with two C;-C; alkyl
groups.

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

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

pnenyl-1, 3-benzodioxane bearing a carboxylic function
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[ 2- (4-chl orophenyl ) -5, 5- Bi phenyl [ 1, 3] di oxan- 2yl ] acetic acid et hyl
cycl ohexyl 5, 5- Bi phenyl [ 1, 3] di oxane-210 car boxyl ate et hyl
(5, 5-Bi 1, 3] di oxan- 2-yl ) benzoat e
(5, 5- Bi SWe‘W%“ 1, 3] di oxan- 2-y!l ) benzoi ¢ acid PCT/EP99/04831
5- Bi phenyl - (5 5,8,8-tetranethyl -5, 6, 7, 8-tetrahydro2-naphthyl)-[1, 3]d| CX
e-2-carboxylic acid 15 2-furan-2-yl -516-Bi phenyl [ 1, 3] di oxane- 2- carboxylic
id 2-(1-naphthyl)-5, 5-Bi phenyl [ 1, 3] di oxane- 2-carboxylic acid
(1- napht hyI }r5, B Bitpglheny [ 193] dihex dpen 2odartrmey| irdngei dvi2lkr  have
i sopropyl - Sape BLphenyl{d. Al di Xyl |d
2- (4-chl oropﬁeny % \?Eb C%argy gl\flygﬁgng%zéﬁ ?ﬁg ol
.2-cycl ohexyl -5, 5- BI ph’é‘h‘y‘?[l 3] BRORAMEY 2- car bbkyl 11 Fdiehzodioxine-2-
2-

(9-chl or Opb&ﬁljb&y515 Btpcﬂ@nyrkcﬁ le H &b DXAH U ArH ]w1]th251y@iorl%rp'a@¥xllalﬂ€t one
[ (2- met %I- 2.9: B € dloxn(zé_yrm)rrethl]lsomdol 3-di one et hyl
[ 4- (5, 5-Bi phenyl 3]cﬁ oxa =80y 19551V 3Bt i penta ZMindl ER6Bte 30
, - [ 4- (5, 5- Bi phenyl [19@}.d|6)3<an 2-yl) phenyl ] - 3net hyl pent a- 2, 4-di enoi ¢ acid
(ethoxycarbonyl”Ethyﬁ@ﬂ@@@ﬁanggyl%égi$éhoxane structure of these
chl or ophenyl) 5- Bi phenyl [ 1), 3] di oxane
2- car boxymet h§PERPRBLEr Biéﬁyflelz (Etdmedopherry| ths, 585 Ugsiversyl of the3 |
dloxanehethrlcoTpoundslof the lnveﬁ$1on ]d boxv]
5 5-Bip -2-(4-tri uoro e 1, 3] di oxane- 2- car boxy
-[4- (5, |phenyl [1, g P‘ ﬁfﬁ%‘ﬁ%% 279kt hyllr pr 8Pt orfi é@gé'
SUBSTI TUTE SHEEF ( RUQEZ 2@?SchQOttlﬁ)sl(HﬂymmethldD@VrE%Q/1@4&Sl chiral
-(4-trifluoregeshylp yl Is | [ ] di ~| car I acid
~rhyl 2,5,5-tri sé9 ch{&g(?op%nen l_a)rcE %ﬁg?él oﬁ’é%e és(?ar %ﬁ atcj(efaS%%)}(:¥ ll%
~ 5, 5-1F] s( 4- ERATBPBRRENSF ) E9a B4t oxane- 2- car boxyl i ¢ aC| d 2thy1l
2 (4-chl orophenyl ) -5, 5-bi s(4-fl uorophenyl ) ; 1 3] di q‘éﬁ%{; &gr boxyl at e

2- (4-chl orophenyl ) - R,&:- bi |{.9-f | uGsld ;1 car boxylic acid
et hyl 3 ><$‘° %

2- (4- chl or ophenyl )-5,%”“' u&oﬁhyl phenyd)-Moxane- 2- car boxyl
ate ' '
5-11 s(

2- (4-chl or ophenyl ) -5, Mz i fl uoromet h(;/ll"?)henfllzﬁc[ ?, 3] di oge*l-'r?e- 2- car boxyl i
c acid 15 et hyl

2- (4-chl orophenyl ) spiro[[ 1, 3] di oxane-5, 5' - 5" Hdi benzo[ a, d] cycl ohept ene] - 2- ca
rboxyl at e in which Ry represents —COOCH3 or -CH,OH.

2- (4-chl or ophenyl ) spi d n z ohept ne] 2-ca
rboxylic acid ﬁ (4 chlﬁ%%)‘;%%]ny:tﬁégl S% he; r@%gﬁg ng g%kg%’tc%e%e]

car boxyl i ¢ acfygl to the p armacologlcal va ue of these compounds.

2- (4-chl orophedgi}spny o(d, 3-MEdaxaleem.9' - xa8bheng] - 2eedrandd caa@ld et hyl
2 (4-chl ph - b= fl 1) ; ] 4l 2- carboxyl at 5 Yt hyl
- (4- ch%(?op g%%/%g@p‘%?%% cyglgélggf‘gﬁé 1, [993? af(;gzane] &5 éfrgogy at e

- (4- chl or opR&R¥2} S8 pi r oTvEECl obui\laﬁml 5'the s3] di oxarme@umds,car bexykec acid

5 di benzyl - 2- 68r§@£§6@@ﬂ$@y|t)d[$n§] di pxadis Z%queWHgy'f&nﬁﬁa% gtay!

xange- - fl uor ene] - 2car box

2- net hyl
- nenfhy?/s;rjlr :)F%%i% Jj %m‘él%S% tCT |0 SREPLsNdsy Béxgpﬁcl%‘?@tlon

2-
2-
2-
2-
5
a
a
2-
2-
[

2-
[

2-
5-

2 Ry 3 R, 2

25
in which R’ represents a hydrogen atom, a chlorine atom
or a methoxy group; R% and R% represent either a
hydrogen atom, an alkyl group or an aryl group; and R
is a methyl or methoxy group.
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35 _~hyl 2-(2-methylspiro[[1, 3]dioxane-5,9"-fluoren]-2~~_)acetate
-(2-methyl spiro[[1, 3] di oxane-5,9' -fluoren]-2-yl)aceLic _~id SUBSTI TUTE

SHEET (RULE 2 WO 00/ 04011 - 1$ PCT/ EP99/ 04831 net hyl

2- (2-met ho %%ﬂﬂ?}r\yl et hyl spiro[[1, 3] di oxane 5,9"-fluoren]- 2’-%7(5"5%1831[ e-

2- (2-carboxyet hyl spiro[[1, 3] di oxane-5,9'-fluoren]-2yl)acetic acid 5 nethyl

4-(2-met hyl spiro[[ 1, 3] di oxane-5, 9' -fl uer an] -2yl ) benzoat e butyl

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

spiro[[1, 3] di oxane-5, QHo¥¢ver enefh@- canboxyhif ¢ amna to net hybtwmty of

2- phenyl spi r o[ di 0xan&sarRad’ -fd ugren 2 ca

2- phenylsplro(F%egkdloéane 5, 9-¢%ugTen§% Z%ggrﬁg%%%%ééﬁéd éfﬁ

[ 4- met hyl pheryPP bPF%‘ff'&l%] dif8fan P og lvicasiéfe] -acteldrisoxyl afe theet hyl

9- met hoxyphebybbaptisob f 1413 di roraate-on.9' fI uor ene] - 2- car boxyl at e

4- et hoxgphenyl ] spi o%‘ﬁl, d| oxane-5, 9' uor ene] - 2car boxylic acid ethyl

9- chlorophenyl]spir%T |ofﬁﬂ@9§n§5263 | BRF ert Feﬁt&QPbo%FFéﬁén

4- chl or ophenyk] ppefeffdd 3] di oxane- 5, 9'-f|uorene] ZCarboxyllc aci d et hyl

2-thienyl]spiro[[1,g] ¢ n u

2-t hi enyl ] spl r J%l %] gllgégngqr%u% (15 g?%?%} car bg\@s}ﬁhg C%SlStS

4- chl or ophefy!) CAMBREAGE[ P 3]595§¥h%n ARDNG etﬁ@@@ capporindgor t he

Iomnrg arﬁ pa?fhcmlagﬁprf@ﬁﬁéﬂéﬁt a30 Blyleln atom.

4-chl or eny 5, 5;di xane- car ate ,

4- chlorgghenyl) 5, 5- dlgﬁgﬂylbfbgkd N ULE 5§F ééWH9Q&ﬁ%jQQﬂ§}FtS

,5,5-tris(9- CﬁioﬁbphéﬂWPQUPQ$3¢ﬂlﬁ&ameh235 Tardodal &6 Rs, R¢ and Ry

,5,5-tris(9- CQE ggggggyg)h%% Qxape- 2- carboxyl ic acid ethyl

(9-chl orophenyl)spiro di oxane- 9 fl uorene] - 2- car boxyl at e SUBSTI TUTE

HEET (RULE 26) V[)O@/ hd¥e -grpap of preferred compounds consists

of the compounds of formula I in which:

-

(0]

2-
2-[
2-[
2-[
2-[
2-[
2-[
2- (
f ol
2-(
2-(
2
2
2
S

15 R represents a hydrogen atom; a (C;-Cs)alkyl
group; a phthalamido (C;-C5)alkyl group; (C3—
Ci2)cycloalkyl; a heterocycle as defined above for
formula I; a (C¢-Cip)aryl group; or a (Cg-Cyig)aryl(Ci-
Cs)alkyl group; it being understood that the aryl

20 groups present in R and the said heterocycle are
optionally substituted with one or more substituents
chosen from a (C;-Cy)alkylene chain; a halogen atom; a
phenyl group; (C;-Cs)alkyl optionally substituted with
one or more halogen atoms; (C;-Cs)alkoxy:; or a group =-A-

25 COORf in which A and Rf are as defined above for
formula I;

Ry represents a hydrogen atom; a (C;-Cy;)alkyl group;
-(CH2) -COORc in which t and Rc are as defined above for
formula I:;

300 R; and R; independently represent a hydrogen atom; a
group (C¢-Cyo)aryl or (Ce~Ci0) aryl (C;-Cy)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 rmore halogen atoms; (C1-Cy)alkoxy; N-(C1-Cq)alkyl-
carbamoyl; (C;-Cy)alkylamino; nitro; cyano:; and -A-COORf
in which A and Rf are as defined above for formula I;

or alternatively R; and R; together form the

group {(a) as defined above for formula I in which A,
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PCT/ EP99/ 04831

c-(4-chl orophenyl )spiro[[1, 3] di oxane-5, 9' -fl uorene~-2carboxylic acid. The
conpounds of the invention and chose defined in points (i) anﬁ%& ) above
can be pref¥P4¥1ysing any of the following processes. I|n §eidrdli®tne
conpounds of formula | can be prepared by reaction of a conpound of
formula: XH YH Rs in which X, Y and RZ+d R~ are as defined above for 10
formula I, it bei n understood that X or Y can also represent a nitrogen
at om subst i t ut @&MifrhTaPFafeRt o BRI iEraumpr eour far @id thhe ragkédedr Ra,

wth a ketone ofozfnora{mb@ai,ﬁl - BﬁpR@ léH& _mrpm,ﬁ@}pd Rl argas defj ned

above for formJIaJofV\hen nul a Y are an’ oxy en atom the
_processes A, BTGt @ecgar?bﬁ’é(eu &f fI@IrB‘Béés IA OF0 aA Wil o FRormiARas11 H H
Il in which Rz io wRicharRe, asndleRisnedef as Hlefnuka sbois Feactgdmwid hr A

carbonyl dersi valive 1qf, n%rt?‘dl ?XI I h Ra%% RJR Sﬁggsm[?g?nﬁf)gﬂd ?Il?ﬁ re as

-defi ned above for forrrul Ye A co Jr,‘h X and
Y represent an obfgen -atiemviTied rrea(;'m en usdgcdes aaquadl itzatd,ors,r eacid on.
This reaction is, carried out under the standard 30 conditions, either in
the presence of a SpECIfI% ca%al st asqgescrl bed in: S Fukusavva eL al.
Synlett, 1995, 1077 jroup b T RESEES & hCOMROEI A% 260N SUBST| TUTE
SHEET (RULE 26)of th® @BIMP4RILdE efZBorxﬁ’tﬂl'i EP9OH OABi3dh 3. P. Bandgar, Synth

Commun. , 3997, 27 ( 4p) l's nlett, 1987, 839
Lee, Synthesis, 1991, 68 OI?Z sen e absggggog?na é’t“‘a| t?(‘Zi‘s Céle%lclﬁlbed in
(5 .AJ. Mes KEFRIID ; Syfrﬁ‘s'hé:sz sCYCﬂ%]lkYBGl {CHz) pmlﬂel@t walich Gheand Pharm

Bull., 1990, 38(like 3bhiefihed 6IONEd S EYPREAL | Y, cafs - 10)04&%1' AN
aprotic sol vent vy{n ch far an a et%é{e?cge with water, 10 such ‘as 'tol uene, at

a tenperature of TFOMBYT (? 10 ¢ akqYq | £9F ofP BNt H20E Beidthe
presence of an uwdEessood cd_)mawndhdal |sadde aw}lar gratipo ahdcoapeunskid | to
the diol 11w liedanefsiahl e r anpl e between 1.3
and 1.7. 15°In order tgqlgnérrgasg%}?ﬁgﬂlé éuggg%g%&?eco%m@%do‘t 3"teact the
diol with the SHISGAHISEEFpSHRES N ftrﬁ’é1 Br dvdmasrofatamiac d(Gatal astltstuch as

par a- t ol uenesulgrei;c @s-d,) Aid:& ; FQ:VE)WP[‘-@:ddI& vai 8fnhifdiom t4gy reactid
dori vative 111 5 % %”Eéfws B8c Skghylla TRy D Teacted W Be%QEUFSLSﬁPX'
acid at the reflux poi Bt ofeprdsmns i @ Déan-Sharlkydppatrat 4$CHOr, -600R. 8
hours. 20 group in which t and R, are as defined above for
formula I; a group -CONRjgR;; in which R;y and R;; are as
defined above for formula I;
R; and R; together form the group (a) as defined
above for formula I in which A; and A, represent phenyl;
25 and Rj; and Ri3 together form a chain - (CH;)n-E- (CH,).~ in
which m and n represent 0 and E represents a bond.
Among these compounds, those for which
R represents a hydrogen atom; (C;-Cy)alkyl;
- (CH2)p~COOR, in which p represents 1, 2 or 3 and Ry
30 represents a hydrogen atom or {(C1-Cq)alkyl; phenyl
optionally substituted with a radical chosen from

halogen, (C1-C4)alkyl, (C1-C4)alkoxy or -A-COORZ in
which A represents (C;-C4)alkylene or a bond and Rf
represents H or (Ci-Cy)alkyl; furyl; thienyl; or
35 oyrrolyl;
R, represents a (Ci-Cy)alkyl group: or
alternatively -(CH;)~COOR. in which t represents 2, 1,
2, 3 or 4 and R represents a hydrogen atom cr (C;-
Cadalkyl;
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25 As a variant, the reaction can be carried out in a halogenated aliphatic
hydr ocarbon at a terrperature of between 15 and 30C in the presence of a

Lew s aci d, iis case, is preferable for the nolar r di ol
Il to the 3’5}@6’6&} derlvatlve 1l to range 30 Between 1.5 }tﬁ!m%/g‘&?fe
still between 1.8 and 2.2. By way of exanple, the diol Il may be reacted
with two equival ents of the derivative-lhiB kn nethylene chloride in the

presence of one equival ent of BF3etherate at roomtenperature for 12 to 48
hours. 35 ?rocess B: The armpnundgeoﬁefofdmhatkheiqlrcy\hj cfa)XaaﬁdieXfiﬁ@af esent
an oxygen atom b r by rea n_al kal i netal
al kal i ne-earth Err’g'?gl q'csogl fﬂ%%r %gad)&dl 61;&9“ ‘a IeFregﬁﬁgﬁ?UféengéEfnPRULE
-26) WD 001 04614 FCT/iEP99,0a8Rer - fQ_erlIFﬂ Ha Rodnd prr aR4R3-CRalikylwhiech Rz
to R~ are as dehhngd for | above, with a dihalo conpound of formula IV RC
~R~ . IVX-~X5in which Rand Rl are as defined for | above and X
‘represents A hal ogen afbf PFhelmetadlsaueisrefe diol |1 used as reagent is
a salt in which the twa Miditoxydrdumcs i OpSe&éeréal idom@dunakt heinswisttlh t he

sane netal cat |Ogan{g gg‘nggg?ége”lé@?&el eaIr 0 t?h or with two cations M

of an al kali neta 0 carry IS reaction starting

with an al kali netal SBI ﬁfeaﬁésﬁﬂtﬁaﬁlr@ub)aﬁrxlheogmmls'alsubs&crt@rt@dng to a
preferred enbogiiggnk Ak1bHenldtdmyention, the rret al salt is formed in situ
in the rea élon medi um by the action of a netal hydride (and for exanple a

sodi um hydride) on theRdi BFPEFSFRTFUrEOPRe HheWhrdet Ronief aghélefdnedof the
diol Il with 2@bogapéundfb¥musapreferably carried out in a polar aprotic

sol vent, such as an et tz.a t and
prefer ably in a slight lQ%x‘z‘lcnecg'zs OFE§%EE§ 5 sa{t o%é[&rsfg éagolaﬁ Idse(%l?‘?egr der to
i ncrease the yPBPHS, fPRefprBedssl 251vwhllctbé\lpénﬂoﬁme@hpﬁaﬂewmmn@,l,l n the

presence of a @ha\/\ﬂlzetahﬁf th§ ﬁ&}&:hxter' FoRW a $naVRd- @h;)m-eCh b 1983
, 67 . By yay o | ents of "diol | are react ed

with conpotnd ﬁ WhF‘B\)% X §69F‘éﬁ?%§eﬂt%ﬂ‘gh¢ o’F?Fhreese?r}Fsar"f‘h)Fd’t“&u Odi°dxane as

solvent, in thé&.presence of sodium hydride and 18-crown-6 at room

tenper ature (200) . V\Aosqait]:ﬁmgﬁc}é?uf 23% E%’&E??Q{jo %oﬁhgges brsigtie

conmpounds of fornmula | in epresen en atomcan al so
be obtai ned by°fr Ahsacerarinds|oh FeErtiaon ld’nd’hﬁ:@lhe specifically by 5

reacting the diol of farmupaekbntsH tt-ldm%ﬁ@l é%a*tidha"ﬂ;ﬁfh@stt&u%edare as
defi ned abé)(\fe (ﬂgrthforgg&ogeh <\311\4_‘th a ketal of fornula

R, represents -COOR. in which R, is 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 phenyl;

25 and Ri; and R;3 together form a chain =-CHR;4=CHRijs- in
which Rjs and Rj;s 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; bears a carboxylic group

30 optionally in esterified form or in the form of amide.
Among these compounds, the preferred ones are those for
which R represents -{CH,)p-COORp [lacuna)] and R, are as
defined above for formula I; or alternatively R
represents (Ce=Cipdaryl or (Cg~Cig)aryl(C;-Cs)alkyl in

35 which the aryl group present in R is substituted with a
radical -A-COOR¢ in which A and R¢ are as defined above
for formula I: or alternatively Ry represents
~{CH2)-COOR. in which t and R. are as defined above for

formula I; or alternatively R; represents (CgCio)aryl
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R~ ~R~ ,CRRis m10 in which Rand R1L are as defined above for fornula I
and R16 and Rl~ independently represent (Cl Cz) al kyl or together forman
al kyl ene chai n of -(CHz):.- type in which r' is an integer 4) 5 or
6. This redt@PYH01s preferably carried out in an 15 aproti CP&)}T?\L?@}?S\}\M ch
forms an azeotrope with water) such as toluene) at a tenperature of between
80 and 150C, for exanple at a tenperatw a@4of- between 90 and 120C. | n order
to increase the yields, it is desirable to performthe process in the
presence of an saosdgsusfd20vitie disoCOOR, f anmukaith (G. Bnto R, equéavaisents
preferabl y 1.8 de2iacd euinal o) ardkpl)An acid, ca

oni- 7 I'kb 9& E?Lé(ﬁ%t?&ecm Chem  Soc.

par a-t ol uenesul phoni c acid. I nspiration my

.1958, 80, 6613.7PFeRENidy ~6PNBseknpl B wwféqhovanénﬁsl fre has dieiingd are
reacted with oneoeguirsal eatmgiacprrpound Vin the presence of 0.2 equival ent
of para-tol genesul phonh%:El aci d gg t ol uene |nt ained at reflux in Dean-Stark
. apparatus>for 1 to 4"A80Fs. f’roc%‘%‘ée’ﬁf ThedtMpoundts of PYYSAASE | in
whi ch X and Y rcoppreseds, an tbeggen satamfgangbe asyntllkasitz e drfer omﬂt heehe WO

00/ 04011 - 23 fPCf[/ ERAY/ 04831 d s .
internedi ate sil Oderlgvatl veg glg%:oarpﬁg n%@{%%gcltﬁ%%é%?rgq gfiow T~ HO
pH 2~~i 0 O~ T2 R Rs ~andTY yq@refentRARO¥Ygen atoRF Rs R2 R3 |1 XI R
R~ OIllIl RX~0'RR5 mR?oR& sebeaBesdt S5al Ryl hbSe lscm) R and RL to R~

are as deflleed for forrru g and T1 é}o 3 |ndeBende€ %/ %gr esent (C1C4 )
alkyl . Acédrding to thi SPHYocesy, Hhe thfsi PYPUREri Vative Peat egared in
a conventi onal azaivexyliTo q®ugo vhiich ’aSpedemnaklyl edtemiflnedarotr il |

refer, for examplee rdQn T rahest on. 1994 tt.
1994, 263. The d|65| 'yl derivative Xi |st%$g grég afg{qﬁe(rﬁ;hgi{%ru%ﬁl

presence of théR&CoREOP A P aksirERd; FOF‘éaéﬂgsa§th’er safgr ﬁedand'h%se two

15 reactions al'délnlgn bbi saehiatad prrefrer ahky ©RfFd eGrlp | Bra peladrapfotic
sol vent sug ? g%l genat ed aliphatic hydrocarbon. The nolar ratio of the
ketone |11 | is preferably between 1.1 and 2, better still

bet ween 1.3 and 1 7. Theoswylameﬁ orefi s thar r gedupat ,Rf oo Zmlexaaqnte By the

action of an a'&Q&b&Vl@kkﬂﬁdgﬂ%ﬂﬁ{'Y@ biﬂ@lé)hg]l%? %@tteggfﬁ%gylorpalrﬁs are

Cl-C6). Preferabl e excess of tria ane i's reacted with
the diol Il in fp?rré%e e B¥ ‘?'rl’fl%oPB%thﬁéﬁal ﬁﬁor?&cfé“% dralyhst . The

nolar ratio fourth group of preferred compounds above; and R, and R,

20 Dbeing as defined for the fourth group of preferred
compounds:

When R bears a carboxylic group optionally in
ester form, it preferably represents phenyl substituted
with -~COOH; with -A-COORf in which A represents (C,-

25 Cs)alkenylene and Ry represents H or (C1-Cy)alkyl; or
with (C;-C4)alkoxycarbonyl.

When R; bears a carboxylic group optionally in
the form of ester or amide, it preferably represents
- (CH3) ¢~-COOR: in which t is 0, 1, 2, 3 or 4 and R. is H

30 or (C;-C4)alkyl; or alternatively -CONRyoRi; in which Rig
and R;; are as defined above for formula I, but in which
Rip and R;; do not together form a chain - (CHj) .-

Examples of compounds of the invention are the
Zollowing:

35 methyl 2-methyl-5,5-diphenyl[1l, 3]dioxane-2-carboxylate
2-methyl-5, 5-diphenyl (1, 3]dioxane-2~-carboxylic acid
ethyl 2~ (4-chlorophenyl) -5, 5~-diphenyl[1, 3]dioxane-2-
carboxylate
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WO 00/ 04011 - 24 PCT/ EP99/04831 of the al koxytrial kyl silane to the diol

is, for exanple, between 2 and 6, better still between 3 and 5. The
tenperature of the reaction nediumis usually mintai ned bet ween -40 and
-10C. 5 By V&YPYPlexanpl e, | equivalent of the ketone of [sTCHERPPELn be
reacted with 1.3 equivalents of the diol Il in anhydrous nethyl ene chloride
in the presence of 4 equival ents of isopidépexytrinethylsilane at

t enperatures of about -20C and in the presence of 0.QL 10 equi val ent of
trimethylsilyl 20t FhépspRbeRNESTY phutiahenyid , Bdddbrenetpre is typically
about 3 hours. cikBogompeundsqof formulae 111, IV and V are commercially

avail abl e or easily prepared fromactive 1 onpounds_ by carrying out
st andard met ho §h3¥ orggnJ%I%ﬁﬁgﬁ%¥P ny&bfgtﬁéd§9%?%%%i , Dfdidr@ngcatral s of

formula V, a persbaxgketeéed in the art may also refer to Synthesis 1983,
203. 20 Certai n-duofscRbx{orola 1d Aar i‘hed,in the |iterature. The
.diols of fornulaqll can %%89%¥%?%é%Eﬁfﬁé§§$§pﬁg’gﬁggggﬁggfbthe processes
a), b) or c) bERBRPXYLIY® #B1®4011 - 25 PCT/ EP99/ 04831 Process a): The
reaction schemethglrepr esent-a@thehwedlY) RE35SgMhdn M 11 st ep_ 3 11
VI ABC Schene 4 SbEQ #hgs schene@,gAl,yAZ , RlZMganéa 'aﬂgﬂﬁéa %f?ned for
formula | and Afk reﬁ 8s8nts (Cl1-Co)al kyl. To synthesize the epoxide VII
from the ket oné@-VEthetaypensonl ski |9-eti ghentyd 1ant daeyahe-pAspi red by the
research d§§cr'bggg0;<2'ligoagidAm Chem Soc. 1958, 80, 6389 or J. Am Chem
h

Soc. 1931, 53, 205, e ketone of formula VIII may, for exanple, be reacted
with a conpoun8tB¥1formul a JrR-diphenyl-2-thiophen-2-yl[1,3]dioxane-2-
carboxylate
5,5—diphenyl—2—thiophen—Z-yl[1,3]dioxane—3—carboxylic
acid

15 ethyl 5,5-diphenyl{l,3]dioxane-2-carboxylate
5,5—diphenyl[l,3]dioxane—2-carboxylic acid
ethyl 2,5,5-triphenyl (1, 3]dioxane-2-carboxylate
2,5,5—triphenyl[1,3]dioxane—2—carboxylic acid
ethyl 2=-(4-fluorophenyl) -5, 5-diphenyl[1, 3)dioxane-2-
20 carboxylate
2-(4-fluorophenyl) -5, 5-diphenyl[1, 3]dioxane-2-
carboxylic acid

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

25 ethyl 2-furan-2-yl-5,5-diphenyl (1, 3]dioxane-2-
carboxylate
ethyl 24(3—chlorophenyl)—5,5—diphenyl{l,3]dioxane—2—
carboxylate

2-(3-chlorophenyl) -5, 5-diphenyl([1l, 3]dioxane-2~
30 carboxylic acid

ethyl 2-isopropyl-5,5-diphenyl[1, 3)dioxane-2~
carboxylate
ethyl 2-phenethyl-5, 5-diphenyl[1, 3]dioxane-2-
carboxylate

35 2-phenethyl-5, 5~-diphenyl[1, 3]dioxane-2~-carboxylic acid
ethyl 2-biphenyl-~-4-yl-5,5~diphenyl[1, 3)dioxane-2-
carboxylate

sthyl 2-(3,4-dichlorophenyl) -5, 5-diphenyl (1, 3)dioxane-
Z-carboxylate
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G~P ---CH=---C-OGA 1k IX 15 in which Gp represents a | eaving group
(such as a chlorine atom and Al k represents (Cl-CS)al kyl in the presence
of a base such as an alkali nmetal hydride or an al kali netgh &L&ﬁﬁhﬂe. The
reacti on iEORVMOLt aply carried out in a polar aprotic sol vERI PS¢ as -an
WO 001 04011 - 26 5 10 15 20 25 30 available or readily prepared from
commer ci al conpounds. PCT/ EP99/ 04831 et hey ,—at a tenperature not exceedi ng
45C. Since the reaction is exothermc in certain cases, the reaction nmedi um
shoul d be cool &d Juidightleeopbaoyilond, Andexeess! Of, 38 coemeetind | X rel ative

to the conpound, Mdd, wid I ady,aatageously be used. A nolar ratio of conpound
| X to conpound_VIII1 "of between 1.2 2 1s appropriate. By way of exanple,

b ~and
.conpound VI 11 twitiPhsdvledeed werAirhengyli va @i ehiidFoacet at e
in the presencaciaf sodi um hydride or sodi um et hoxi de in tetrahydrofuran,
the reactiqn [ um bei ng_nmi L he t .a tenperature I 45C. The
-al dehyde o%’ f(r;r?tﬂ{l#a V?W[g (Sbtgﬁgﬁéﬁoﬁ?e@rﬁlﬁheﬁg&PhgnWﬁfrci\fvgl@é%]/e tional
manner . Ref er enkl2grbatse made, for exanple) to J. Med. Chem 1968, 11, 380.
In general, the @DM%lQ;rofp@l%Wll()‘—yl,5—&§pltxéﬁ’§‘% ed,3idicilgR 2, W th a base

such as potassium hydroxide at a tenperature of between 15 and 120C. For
exanpl e, when WI&g $&H% ethyl, the epoxide VII is refluxed in the
presence of KGQtHyr 8 hours. ?2Acysleietyl comlibhthg1ahdehydexehéapned of

formula VI, 4 nto iQl of formula Il, the process will be perforned as
i ndi cat ed ¥ J%a‘%\%&%, 12, 462 and J. Am Chem Soc. 1949, 2031. By way

of exanple) thethiilol24(5,/ixdiphgnyddlby]diesannyg yheoaatahade VI with

formal dehyde in gueQus,HeRlti10R 16 bREN12 2y Phén £A1E VAl €t s of

f or mal dehyde) [n t41e resence of a hase such as potassium carbonate (from1
to 2 equival ents)” WedctT 'on 2r Empet §E GRBEFRY itRatt adEdiRi BR et Reen 15
and 130C, pr ef2rraaphyt helt)weldn 3@ iardnd20Ccatbexkeionesidf fornmula VI are

comer el oY o YA OAGHL SRR ) e L OESSR RN 0L, 1Y o,
---~ Al A2 RI22RE-gpitiyl)g SviS-dighenyl 1, 3]1dioxane-2-carboxylic
acid
2-(l-naphthyl) -5, 5-diphenyl[1l, 3]1dioxane~-2~carboxylic
acid
20 2-isopropyl-5,5-diphenyl(1,3]dioxane-2-carboxylic acid
[2-(4~-chlorophenyl) -5, 5-diphenyl[1l, 3]dioxan-2-
yl]lmethanol
2-cyclohexyl-5, 5-diphenyl[1,3]dioxane-2-carboxylic acid
{2-(4-chlorophenyl) -5, 5-diphenyl[l, 3]dioxan-2-y1] 1-
25 piperidyl ketone
2-[{2-methyl-5,5-diphenyl[1l,3]dioxan-2-
yl)methyl]isoindole-1, 3-dione
ethyl 5-[4-(5,5-diphenyl (1, 3]dioxan-2-yl)phenyl]-3-
methylpenta-2, 4-dienocate
30 >-[4-(5,5-diphenyl[1l,3]dioxan-2~yl)phenyl]-3-
methylpenta-2,4-dienoic acid
2-(ethoxycarbonylmethylaminocarbonyl)-2-(4-
hlorophenyl) -5, 5-diphenyl {1, 3]dioxane
-carboxymethylaminocarbonyl-2-(4-chlorophenyl)-5,5-
35 diphenyl{l, 3}dioxane
ethyl 5,5-diphenyl-2-(4-trifluoromethylphenyl) -
f1,3]dioxane-2-carboxylate

-~
~
~
/
-

Z-[4-(5,5-diphenyl (1, 3]1dioxan-2-y1l)phenoxy]-2-
methylpropionic acid
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step 2 HHHO ~31Il """ ~11 Az RlL z RI3 Rl12 R13 Il VI 5 Schene 5
Starting with the ketone VIII, the aldehyde VI is prepared by form ng t he

i nt ernmedi ate eﬁ)omde X by 10 carrying out a process simlar to the o

i | lustratedVPAY¥Olly g, Chem 1972, 35, 25, 4075. In order tBCE/EH??@{‘PIt he

al dehyde VI into the diol of forrrula 1, the process is performed as

descri bed above for process a). Typicalt+yl7the al dehyde VI is reacted in 15
ethanol with, for exanple, 0.2 nol of aqueous 37~ fornal dehyde solution in
t he presence of= a%%Woél@n@éhméhpoyétsﬁuin@wmb /(30,05 xaml-R ~at
reflux for 20 hewsrbdAy1am0uRE gof wat er representl ng about 1/5 of that of

et hanol wil | adv nt.ageousl y e a ded to the 20 nmed WO 00/ 04011 5
.PCT/ EP99/ 04831 *= Process C% r?ﬁllt%oé’hﬁﬁlyrld “Var Paftoxehe-&i ol  of
formula Il can im:hmtyallaned accord| ng to reaction scheme 6 below, in which

Tor formiad: S0 a6 RO opheaf ThE: S R A s 1 Rz R-
Xl OHIl AZ Rs %%kﬂ) 2 reduction '~t3 Il 10 15
ethyl 2-(4-chlorophenyl) -5, 5-bis (4-fluorophenyl) -
.1,3ldioxane-2-carboxylate
~(4-chlorophenyl) -5, 5-bis (4-fluorophenyl) -
10 :1,3)dioxane~2-carboxylic acid
ethyl 2~ (4-chlorophenyl) -5, 5-bis (3-trifluoromethyl-
pnenyl) -1, 3]dioxane-2-carboxylate
2—(4—chlorophenyl)—5,5-bis(3—trifluoromethylphenyl)-
1,3]dioxane-2-carboxylic acid
15 ethyl 2-(4-chlorophenyl)spiro([1,3]dioxane-5,5’ -5/ H-
dibenzo[a,d]cycloheptene]—2—carboxylate
2~(4-chlorophenyl)spiro[[1,3]dioxane-5,5' -5’ H-
dibenzo[a,d]cycloheptene]-2-carboxylic acid
2-(4-chlorophenyl)spiro[[1l, 3]dioxane-5,9' -xanthene] -2~
20 carboxylic acid
2—(4—chlorophenyl)spiro[l,3—dioxane—5,9’-xanthene]—2-
carboxylic acid
ethyl 2~ (4-chlorophenyl)-5-(9H-fluoren-9-yl) -
1,3]dioxane~2-carboxylate

25 =thyl 2’ -(4-chlorophenyl)spiro[cyciobutane-1, 5’ -
{1,3]dioxane] -2’ ~carboxylate
2"-(4-chlorophenyl)spiro[cyclobutane~-1, 5" -

:1,3)dioxane] -2’ ~carboxylic acid
S,5-dibenzyl-2-(4-chlorophenyl)~-{1,3]dioxane-2-

30 carboxylic acid
methyl 2-methylspiro{[1,3]dioxane-5,3'-fluorene]-2-
carboxylate
Z-methylspiro[[1,3]dioxane—5,9’~fluorene}-2—carboxylic
acid

35 =thyl 2-(2-methylspiro([[1l,3]dioxane-5,9’ -fluoren]-2-
vi)acetate

-~

Z-(2-methylspiro([1,3]dioxane-5, 9’ -fluoren]-2-yl)acetic
cid

§11
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20 Schene 6 The ester XI can be netallated by the action of butyllithiumin
tetrahydrofuran at a tenperature of between -70 and -30C. The reaction

m xture is then treated with gaseous fornal dehyde at a ter‘rq)er §§fﬁ 9{ from
0 to 25C, WA¥MYilves the a-hydroxymet hyl derivative. This J?#f 1 s .
reduced by the action of a suitable reducing agent, in a conventional
manner. Lithium alum nium hydride may beigenti oned as a reducing agent. In
this case, the reduction is conplete after two hours, the reaction nedium
bei ng nui nt ai nedthyla tenper@-ueehbalyowrbOQy 1 €6 § Bé g eonpowds cxknkor nul a

Il are novel. Acgordi ohe of . i spects, the invention relates to the
diols of for rrulg\égl I Q%Hggéeﬁ] f§r10¥np) a-é%tfsazt-aebi s(4-fl uorophenyl) propane- 1, 3-di ol ;

WD 001 04011 PC?rEP99rBRg8Yethpbspiro[([1,3]dioxane-5,9' -fluoren]-2-
2,2-bis(3-triflupreset hyhphgnyl ) propane-1, 3 diol; -

5- hydr oxynet hyl - i benzol[ a, d | ohept en- Syl met hanol ; and 5 -

-(9- hydr oxynet hﬂ}‘F?E‘-PLI-?xant%’e&-’@%}ﬁ%’ﬁ’é?ﬁ&ﬁgﬁ1V\A%a/€h°’é‘?“ée'r§7v9eI‘.fl‘HPéeé‘s]t‘ér‘s of
formula Xl areyédhwmercatk products or are readily prepared from conmerci al
products. 10 P S E: e formtl _the_conpounds of
formula | in \Alhggﬁxsgép?igghgjs&%ggan%%’r%pr%g‘]é)%{%ggg EP&%‘E%éTgyJéa%cor di ng
to this proces§PiacEbhpdladosdnas fDrrilluprene |H2SHaREoXyicRecRB i n whi ch

R2 to R7 are agedabined aboymdn@n shanoyla, byatsxisacs est witt g jketone of
formul a | IJS%RC(%?%E;I |l 20 This r?re;fgt irgﬁ [mayi be >(<:arri ed outlJlg)yrteta?lna]II ggy with
S

t he proces FBe8Fn the fol I owi ng publications, which also
illustrate the2ppbpayaspono6f 1t hpd comgounidd’off 1erenba-xttarfoky1 & iel et
al., J. Am Chgg]i Soc., 1962, 84, 25 2377 A.J. Liepa et al., Aust. J.
Chem ) 1986, 39, ?747 R Caputo et al., Synthesis, 1987, 386 B. Burczyk et
al ., Synthesisethgd2 831 3¢ Hiemezhydpeengl ] apiro et rHhbidromed-&t0 - 1978,
31, 2767 A technuguenbasedconpbhglone described in Caputo et al.,

Synt _hesis,l 9823 h3 6 consisfs jn reacti t&_ ket o 11 . wth the conpound
Xi1 in the 35 pra€énce of ol(fst“ﬂ?rt%lo&lyﬁﬁgw faabﬁﬁggbh%rﬁ%ﬂﬁa}r@dﬁdé in a
pol ar aprotic $ébvemnesuhcasboxelaretrile, at a
2-[4-methoxyphenyl]spiro[[1l,3}dioxane-5,9'~-fluorene]-2-
carboxylic acid
ethyl 2-{4d-chlorophenyl]lspiro{ (1, 3]dicxane-5,9’'-

20 fluorene]-2-carboxylate
2-[{4-chlorophenyl]spiro([1,3]dioxane~5,9’'-fluorene) -2~
carboxylic acid
ethyl 2-[2-thienyllspiro[[l,3]ldioxane-5,9’~fluorene]-2-
carboxylate

25 2-{2-thienyl)spiro[[1l,3]dioxane-5,9’-fluorene]-2-
carboxylic acid
2-(4-chlorophenyl) -5, 5~diphenyl (1, 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[1, 3]dioxane~2-

carboxylic acid

ethyl 2,5,5~tris(4-chlorophenyl)-[1, 3]dioxane-2-
35 carboxylate

2,5,5-tris (4-chlorophenyl)~[1,3]dioxane-2-carboxylic

acid

ethyl 2-{(4-chlorophenyl)spiro[[{1l,3]dioxane-5,9' -

fluorene]-2-carboxylate
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WO 001 04011 PCT/ EP99/04831 - 30 tenperature of between 10 and 40C,
preferably at roomtenperature (about 20C). Using anhydrous acetonitrile at
20C, the reaction is conplete within 30 mnutes to 2 hours. 5 For the

synt hesi s &80 #¥0donpounds of formula | in which X and Y arBCHERPEHS! - NRa- |
process F bel ow may be used. Process F According to this process, the
diamine XIIl ©~ / 9 NHNHRs x Wz 'R~ tolion-which RZ to R7are as defi ned
for formula | and Rlg and R19 i ndependently have one of the meani ngs given
for Ra in formil-d4rcbicrepheseht s ps Ecurdati axadiecdl, 915l aadeng: t - any of
these meani ngs,.a.goLeacted - ywth the ketone of formula I'll: RCORL I | | The
operating conditions for carrying out this reaction will be readily

.determ ned by a personT§R| | FeBPr2Bnds t hé aithe whHoviemyiper f emm t dgseocess,
for exarrpl e, asleffadght :inn: pcﬁ,{\ﬂs Ha{;iyagg a(lll, Japdhem- 4 S? % , SRIdd R gTT ans.
1, 1977, ?4 T. .Araki et %gra}crorm ecul es) 1995, 21( 7 5

.1988Car pent Per 8¢5 anﬁl‘e?ifa‘hlé%l hyEu RERHESSEEIR. Gosni ni et al .

Synlett, 1991, 111A Al érakiesetraal . thSyrdcetptquanQQchﬁZEﬁﬂMlQ aycahalbe,
Synlett, 1991, n.) 1990,

20, 1385Typ| cal l Eg?%ge?égct%%%&fé%{ %J gﬁ?‘ﬁ"%?‘?céﬁ]?e ou?mun anaprotic

sol vent such as an aronatic WO 001 0X W/ EP99/ 04831 - 31 hydrocar bon
at a tenperature oz from80 to 150 from90 to 120C. The nol ar
ratio of Il to XIIl may be betwee ter still between 1 and 3.
In order to 5 increase the reaction d the yield) this reaction
can advant ageously be carried out int pré&sence of an acid catalyst, such
as par at ol uenesul phani.c aci of exanple, one equivalent of XlII is
10 reacted w ttsiL%1 I}’ equi gal éﬁ\,\gbft? h&7kEEEnET | FeF PG PERVAg {981 uene
in the pr eé@ncéOGmuﬂaorﬁ 0.2ct be2ng@ eguieralcentis uj'fatpaxaotrolneaesulammm c

acid in Dean- Stapke r at t 4 represents
a radical which Fs 399@ %r gglut{rgﬁgre% &Fézan Qﬁgg\?jé%‘y]\?l on o?hxfal Ct TN wi
be fol | owed by Wé?lgbep‘%fa RFREEINg thethesureingl cBapounthi it deativae
conpound of fomfufarihuldheIDperati ng conditions for this conversion wll be
readily determ ned by a person skilled ‘%eri?{;e 20 art using his or her
general know edge. The conpounds of XII e can be synt hesized, for
exanpl e, ateor dPnghisht Reard henegedescdelfédenabbie &anffmmu]ea Ial ) Chem

Ber., 1959, 2810. For WH@nSy{lﬁhﬁéhﬁufg mc&r@wmg Q@JA deogo 11
roce

whi ch X repres%plts 0 and Y represents -NRa- process rrpour'ld X'V
bel ow H NRZ~ R= pgogesses A, B, C or D can be used

Process A:
20 A diol of formula II

H H

Rs Rs
II
R Rs Re

in which R; to R; are as defined for formula I, is
reacted with a carbonyl derivative of formula III:
RCO-R;

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

The reaction used 1is a cyclization reaction.
This reaction 1is carried out wunder 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.
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R R-RZR3, 30 in which RZto R- are as defined for | and RZo has one of
t he nmeani ngs given for Rl~ above, is reacted with the ketone of formula
I11: RCOR, in which Rand R1L are as defined for fornula I &%ﬁﬁﬁﬁgpunds
of formul a¥CPM4%i ch Ra is other 35 ~han H can be obt ai nedF

correspondi ng conpounds of formula | in which Rais H by Nalkylation. The
N WO 00/04011 - 32 PCT/ EP99/04831 al-kybation will be carried out in a
manner which is known per se to those skilled in the art, for exanple by
the action of anmPal Rghdgadi deymorh .a Q:bnaﬂd«ryl s@iophava.(4Theedperati ng

condi tions forxthespepcti ons}g{ S Compaund g4V with the ketone Il are those
conventional ly _ used in the tec]hnl due for thi's type of reaction. They may be
.derived from afyBof LEfe $WP My pulAli.catd8ns: W Schneider et al., Arch.

Pharm Ber. DtsehinlOhPhassen&esost almal%%%, %%7d@sc5%@atbnet al .

Phar mazi e, 21983, ,3 mann _et Chem Soc. 1963 3736
‘E. Biekert %t ard: §Ch§?r‘?l§§e? S&% A}%Brlr gérqeral the operating

condi ti ons preélcrﬁbemuné ieft talke. caSbent EhEeEs S Hﬁ.llfa.y, be990itml(e.l)l3y way
of exanple, thegiggino alcohol XIV can be reacted with 1 to 3 equivalents of
the ketone Il in refluxing toluene in the presence of from0.2 to 1.2

equi val ents of para-t of B@néSAPHER clacityrigapdin-Sariedocupparmat 88 for 4

to 10 hours. Therasiso s@h@@ﬂ@ sm%ac\ﬁ C@snlas Férnepé‘i&ﬁﬁrcfﬁ fxaAphaceaccordi ng

to the schzle(?res sdescribed.in oh et Act a, 72, 501.

The publications ¢i f'&d 8583893I g5 ial I &?P?é?@uﬁg PﬁefﬁP@pépattroorJrSQf t he

anm no al cohol sbettéor suhial X omTHED covrpdaﬂds ofinf arhaul prdsemcahbehaX and Y

represent S na repa a H I Proc H: 30
¥xPEsPr gP E@rq?«ﬁr)(n&: f{] O%)l}%olpirocrea ﬁq‘ﬁ c%\%pﬁs Ung ?[E.SL

According to this pr ocess ormul a

in which R~ to R-t&fe daEs‘)ldeﬂneélliorPr%E%Péyl bej sberfe%ﬁﬁredlvﬁthn@hé ketone
of formula Il foRCExRipia mmrsa R anti RL7are as defined above for I.

WO 00/ 04014. - 33 PCT/ EP99/ he Py ocess Wi II refer y be per.f or med
in a polar aprotic sol 1\frgnt gég -E Can EtH&* % o rrp%’r%f%‘?’e of tfrém 15 to
30C, better stFpFORRenddgd te025©eacn t heepr elseﬂlcewaﬂ:ha ghieghtcaeboagd of the

ketone I11. 5 TBRpHBAAr ihatif Ofy QéW@é‘”QfX\é oa&%gpeypglyléé %acrrsug"y

between 1 and 2, greferabl betmeen 1.3 and ener al erence
rray be made t oPRTaThahagn@tuLRhonic egrddy s&‘éllq%emoyeos 1‘0‘156 Katerah et
.) Synt hesi sfr&@8the 282adtoron eadigu.enent ati on of this reaction.

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
8 hours.

25 As a variant, the reaction can be carried out
in a halogenated aliphatic hydrocarbon at a temperature
of between 15 and 30°C in the presence of a Lewis acid.
-n this case, it is preferable for the molar ratio of
the diol II to the carbonyl derivative III to range

30 Dpetween 1.5 and 3, better still between 1.8 and 2.2.

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

35 Process B:

The compounds of formula I in which X and Y
represent an oxygen atom can be prepared by reacting an
alkali metal or alkaline-earth metal salt of a diol of
Zormula II
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By way of exanple, conpound XV is reacted with 1.2 equivalents of the
ketone |1l in dioxane at 20C until the reaction is conplete (from5 m nutes
to 2 15 hqur generally sufficient). The dithiols of f re

pr epar ed ﬂﬂoiwﬁ@iher whi ch is known per se and exenpl|f|ed$?EH%g?§¥%ﬁlar in
J. Houk et al., J. Amer. Chem Soc. 1987?16825 6836 and E.L. Eliet et al.

J. Arer. Chem Soc., 20 1976, 3583- e hypoli pi daem ¢ and

hypogl ycaem c activity of the c he invention result fromtheir
capacity to activate the PPARa receptors. The activation of
t he PPARa receptors has 25 been I edusing rat primary hepatocytes
in the case of the conpound of Exadg ~ More specifically, the effects of
.the conpounds of mgchn\agntdd)mprhf@eaexe@eiﬁben £ gengsol,8volNed in |ipid
met abol i sm (Acyl. CoA oxidase) or lipid transport 30 (apo A-T, apo Cﬁll)
were studied i ATRALC nBABPOHA (% qﬂﬁd&ﬂdtﬁ%@s in primary cul ture obtained

.according to a nodification of the i |t|§I procedure of Berry and Friend
(Berry M Friend D. 1969. J. Cell. ‘g 6- 520) descri bed previously
(Berthou L, Saladin R 35 YaQoob P, nel I ec , Calder P, Fruchart JC,

Denefle P, Auwerx J, Staels B. 1995X EurX J. Biochem: 232, 179- 187). These
genes are dul.ated .in coordi nat ed manne AR and thus represent good
nar kers of rg)helﬁct"i' a% h}g‘ P?ﬁ?eaaﬁm#ﬁ%%r@i% g%’éed: ‘QW?)OPB?;O]H - 34
PCT/ EP99/ 04831rieprehenhepathaldpgsrsuetc(nﬁr ai ssant 0, Foufelle F, Scotto C)
Dauca M V\ahll W 19954 EndaeLinal.qgy: o 3he 334 §6Q %? hesoat oc t S were
isolated by "in situ" hepatic 1nfusion of col a enase } star IIﬁ'a"’{ ose 5
wei ght ranges B8tweera3d(0 aRd Wiiclky) th@on’é‘g@m@&inqawlof fuhetipssugre

filtration throughsMNeON e iG@RET ivfiUgRt £198 gaméowe%aeef&aaﬂ%d Q&B@U'o%t g at a
rate of 10! cell per dIShFélf th viability estimated the %/pan bl ue

test exceeld 98 ?ﬁ@ ger 't| Rul af e frtd’r’ﬁtﬁétiﬁn§td‘1‘t ®

i nocul ati on (ce&kammdSmdtaiol ved i hsDVBERfenred5 tall tederyedbwin this

suppl ement ed wi_t u Gmass/yol une), .of _bavi ne serum
al bum n (BSA)) rfgc}'% °bf g’%%:%%gé ar‘i’é%%nén%/l l%ll?lcﬁ)arlﬁo rﬁé Qi r%\}l qu1 nife and
anti biotics. Aplaeﬁ:lﬁnéaﬁatihensﬁéimzﬁilsthours at 37C | n a hum d at nosphere

of 5% CO2/ 95~ air, theaeebkaingrecdysed drit iianidi @ﬁb&h&ﬁ@ﬁé“a&é SQiditi on)
t he RNAs extract ed wi.t h phenol m%%ﬁ / chl or of, orengc(assa

by
spectropho%%rretlé‘ﬁ’enttrlaﬁsfe?kﬁ%d SHenbianet PBR b8t S’Nd-ftﬁgrntttﬁ ot)
and hybri di zed raalcht ispetiddiun? byotiee ubat i 0bES aaercwadl rtgydmdé’le and
procedures des |bed \j ously Andreu I, Auwer x J;
1992. At heri oscl” <—:["‘cr})n]b é (Z%éﬂ;bﬁ) %yfjh r;Eice-[gNA Eg el 536‘3136 codi ng
for the human ﬁ@ramldll é&Iri bosomal phosphoprotein (Ma5| akowskl P, Breathnach

R Bloch J, 25 Gannon FneKrtsdc i orChgfibene P salL%S?of Nehgé - d&%'ldsxﬁeﬁxttilo
7895-7903) , .whose tissue gxpression.is s was used as control_ probe.
|

The cDNA pfBbeSFBE Candl] edSwi ?ﬁeéﬁ’?ﬁt&t}l’ ngFarIfrJn%lm FHtmers b§ i of the
kit sold by Boelpriotger saﬂdmtnhemmh He arendtlenes aer: hy:bpefhilﬁ@b whf h

1.5x106 cpn1n1 f h o a 9 ptQced sc

previously (St ae wee%% %&? %6 Qe'f%régﬁ "18 % 1@5?}& er| 0S¢l er .
Thronb. 12: 28@r@9m)eta1‘1h§yll\mpé \mghédObnéb in 0 5x SSC buffer and 0.1~ SDS
35 at room t enper at ur e for o d@e i B oaNthd VLR | Prd he.lgq ujgrfrp%cgég for
30 m n, sthen autoradlograhd X-OVAT-AR film Ko

aut or adi ographd'ider ePanRPF SIS | {HFARRAR (B}%réaeGS’G‘H?e@éﬁsﬁfon%t er).
WO 00/ 04011 PClARaD/¥] as Faughte ief feet s gof MeHe caspoundinfl txespl e 4
on the hepatic GRe ression were studi ed. The hepatic expression of the
ACO gene i s incredased by a 24-hour treatnment with the conpound of 5 Exanple
4 (25 ~,iM . This resgseaysotfypxaplsf, thel eftbedt.$ mivehbrpxavbﬁusl y
(Berthou L, Sal@r@”dﬁolY%Qoo&g rgseeshl Wk &ﬁﬁ 5@ yeham; 4G, x
Denefle P, Auwerx J, Staels B. .. BiocC 179-187

(Stael s B, 3Qu- mwsmkﬁh%ﬁwne'1018a|aa’aw@rRuSFrd}<9mqe Jag, solven

‘Dal longeville Jin Aueerprasendd98f koddun. hiavesd . a8a: 75 Ak - 6/\/ﬂ§ﬂ t he
hepat ocytes are treated wth flbr tes which are ARa |igands and activators
(Devchand P, Ke?‘??é?a\'ﬁ MRSHAE S { eSlauez M Gonzales F, Wahli W: 1996.

Nat ure; 384: 39 15 43). These results suggest that the conpounds of the
invention act via PPARa. Simlar results were reproduced in two independent
experinments. Expression of the nmRNAs coding for the ACO genes in rat

hepat ocytes in primary culture treated for 20 24 hours with the conpound of
Exanple 4 (25 Vim.



The val ues are expressed relative to the base value (~). ACOControl 100
OConpound of Exanple 4427 63 25 Activation of the PPARy was sim | arl y
denonstr at ed e case of the conpound of Exanple 4. Anal

activation™ 60@%&&/ is based on the transfection of a DNA ?ﬁlgmpﬁgy‘&
expression of a reporter gene (CAT (chlork@npheni col acetyltransferase)) ~30
under the control of PPAR in cells which express PPARy. The reporter

pl asnmi d J3TkCAEL@&&EEi Béd previously (Fajas L, Auboeuf D, Raspe E,

Schoonj ans K, LefebvreThAeMconpauadisn ¢ BEajrhid, 1ayhl lvhiMnh FrughartyJ. C.,
Deeb S, Vidal - ng As gl i er Bri

35 Staels B, .Vida| h,
1997. J. Biol. Bro.an v@%%e}‘gg??ﬁl\g“bcﬁaébgg‘/%ﬁsﬁ §%Came§m%‘}(15 20

25 18779-1 8789 reospresedithrtencagacsioh, t hEendPPARree syorsier islaAtent by or
human apo I [ a | ope of the pronoter for the

t hym di ne @l’r’nas]%%ggrji\g@o?ﬂtehg grggsg%#?rép#eﬁ rus in the plasmd pBLCAT4
{Staels B, Vu Dac N, Kosykh V.A., Fruchart J.C., Dallongeville
J, Auwerx J.; 1995. J. din. |nv : 712) ._The cells used are the
green rmnkey CVl1l cells and CCS ¢ g;s Ry med bR/Ithe SV40 virus and

whi ch express PPARy (Forman B, Tont®®oz T8 Chen J) Brun R Spi egel man B,
Evans R ; 1995. 3 1 Thes I i I rate
of 300, 000 cell SCS'\Leﬂrl dﬁ {&%53 ﬁ ;l%e c‘lrgngl %egggﬁéte O%e éﬁaﬁé et ed W th
500 ng of repordigh BNKeé}ééopél AgrMela Yrocess descri bed previously (Fajas
L, Auboeuf D, Rasp2 E, Schoonjans K, hefelyre A°'M, Saladin R Najib J,
LaviIIe M Fruchart J.C., Deeb S, VidadbaPury A Fller J, Briggs M Staels
B, Vidal H Auwerx J.; 1997. J. Biol. Gﬁ 272: 18779- 18789) After 5to 6
hours, the cells were washed twice wifh PBS and incubated for 36 hours in
fresh culture medium (DMEM containi iy, JORfpetal calf serum After
transfection, the cells were |ysed and the T activity was neasured
according to the procedure described previously (Fajas L, Auboeuf D, Raspe
E, Schoonj afs 10 L€rEyrR ADM RiSATRI 35 RICRAPPS #Povsvifaw Rprmlahdr d

J.C.) Deeb S) \4mial RlPuwadA Rl iiedepenBengys Mep'ite@ehe Bic,Mcdpa il Agwer x
J.; 1997. J. Biol efﬁg 2712: 1877ﬁéy]_€789) 9 IS xprﬁgsed reI atl ve to t he
control val ue. Tef F%’E‘Ps %fF ¢ %%oﬁﬁ‘& bf r’rﬁ 2y are Sehl

Figure 1. The adtiah ty dfs ehe igA®geepenual gené, of @osécel s transfect ed
with the JSTKCAT constrygls ISeddiciepsed p@e@e&»aﬁg ealrlrd oBr Suidncbabgd i n

the 35 presence of the conpound o hand, when the
Cos cel |s dre t3RIFRFECt 8alViFeh mécaBLfdmﬁ pP&srﬁz&q%Plengw%% PRARE
response el emenduch hescojmwm@ ofatEXarrpi@n;ﬂexrascuxnaabeve;etwe\éQ 0y 04QA41
PCT/ EP99/ 04831 % In_Fi epresent s t he. cont r ol géiue f,or
each reporter (]ﬁ< FoT3%% ?Fi gf ik s éqtre tHe RYPETTDI daerfe and
hypogl ycaemi ¢ ak2Q%4 ¢ yIrofondﬁer drmpmma(ﬂe Bteptie swas ts isvalegarebdlen

db/db mice. Twoedoptheohd bl db- &’:&@s %etﬁéeBEQQeHE@| bY Lar ekaedayssw th
t he conpound of ExanBle 4 (100 ng/ kg/ day).. Eac st udy %r oup conprises seven
ani mals. Af4%r ¢ eeddays PE3) f&ﬁ’ﬂ‘u 8 d (B15) 0F°10°t r eFa@lents.,

retro-orbital spretfesahirelt.akedoals ez Iecgmvaam&t)heaha apfl vdri haetd
fasting. The foII V\in ,nesq_xsclg eamrger;]:ta%a o} ute%lésulphonlc acid.
Inspiration may be taken from J. Am. Chem. Soc.
1558, 80, 6613.
25 By way of example, two equivalents of the diol
IT are reacted with one equivalent of compound V in the
presence of 0.2 equivalent of para-toluenesulphonic
acid in toluene maintained at reflux in Dean-Stark
apparatus for 1 to 4 hours.
30 Process D:
The compounds of formula I in which X and Y

represent an oxygen atom can be synthesized from the



assay of the glycaem a (gl ucose oxidase) at D3 and D15 and of the lipid
paraneters on the sera at D15 15 (COBAS): triglycerides, total cholestero
(CHOL), HDL chol esterol (HDL-C) and free fatty acids (FFA)l&ﬂﬁﬁ@ %% from
Bi oher i euxV@¥*MAko Chemical's). The results obtained are gi i'n the table
bel ow. The neasurements given in this rabfe-are average 20 val ues standard
error. Control Exanple_4~ variationrela élve tot he control G ycaetniia D333. 19
6.3321. 35 5. 67218k 9 adRFRUBESEHV) FRiNP dhegantermediate silyl

10. 22' - 24Tri gl yeeivaeskEd {dddriing Qo54kaQZﬁoﬁ.§éheﬂ@C3Kbe£Bﬁ.(n“02-69
0.362.60 0.13-3HDL-C D15 (mV) 1. 65 t0Q.321.64 0.19-1FFA P15 (nmV) 0. 72 0. 200. 52
0.17-27 p < 0.05 red@ti to the con P&%%'n t he MannVhi i ney test. 25 WO
00l 04011 - 38 CT/ EP99 #831 A subje?;; [ JoMmis also a
pharmaceutical T¢ i 30N cQURLigi ngya ffecti velanoUgt of at |east one
active principl an1a conpound as descri bed above, a
.conpound of 5 for i n whi chR
radicals: "C.CH3 "C CH3 C C6H5 ~COOCH3 ~ > ~ 7~ ~CcOOCH3 CeHS C or ~
C HZ~-H 10 Rz( R3, RS and R- represent a hydﬁbgen3aton1 X and Y represent an
oxygen atom RQ repreggnts a methyl; andr R6 represents a hydrogen atomor a
nmet hyl group; 15 and a pharnaceutically cce tabhe salt of these conpounds,
in conbination with at | east one pharmacduti y'accept abl e vehi cl e.

These conpositions can be administered orfally §n the form of

i mredi at e-rel ease or control |l ed-rel ease X0 graQul es, gelatin capsules or
tablets, intravenously in the formof an injectabke solution, transdernmally
in the formof an adhesive transdermal device, or locally in the formof a
solution, creamor gel. A solid conposgti offqfor oral admnistration is 25
prepared by adding a filler and, where appyopriate, a binder, a crunbling
agent, a lubricant, a dye or a flavour nha@cer to the active principle and
by shaping the mixture into a tabl etRq t abl et, a granule) a powder
or a capsul e. WO 001 04011 PCT/ EP 9 Exanpl es of fillers

i nclude | actose, cornstarch, sucrose, & % Tsorbi tol ,
crystallinecellulose and silicon dioxité, and exanples of bi nder si ncl ude
pol yvi nyl alcohog yvinyI et her)) 5et hyl cel | ul ose, nethyl cel | ul ose,
acaci a, guntrags EWFh gel atin, shellac,
hydroxypropylcelIuloselhhydnexwmmﬁmdrmahgmdeRLutosa7 eleciasm &a firsde,
dextrinand pectdin e fa gpe L ate,_talc,
pol yet hyl ene g%ycol %03 ghdggﬁ P%hgﬂ&e Tﬁgﬂggég%%nQ 5 any of
thoseauthorlze@4f®lkn%e i n nedi ci nal products. Exanples offlavour enhancer s

i ncl ude cocoa powder, RkBbrAingerbgdf orgRiAr opmbicespoWdetheM Ndid ol |
form borneol g ndci nnanon powder . hbegﬁgss to sa t he %ﬁglet or

granul el5can b&SaVEABNY Edat'ed R RSy ar age“F YR GrOR3 e T3R8 AN TO

i nj ect abl el® or mioc gritics ni mgptalneonors[mariddofurhethne eaent wiiddentéfmr .asf@act i ve

principle is prg(%g.llb?_@% fciHewé)z}’ ngglng q]ﬁldm W th
fer suspendi 0 F

apH regul at or i zi ng agent, a

hg agent
stabilizer, a f&iteit yl$%fent aRlBor égﬁ?es@%%$h©lagéﬁF}VéﬁdVﬁy nvekd i ng

them xture int Q:z%ffeQ'ra&BlE/OHfolrﬂlbaa\iﬁngliﬁu &ab@ubaﬁe@ygn@él BEFQHHSEéltL&Ee
|nject|on accordi ng. t dar dprocess. \Were, ap E ﬁﬁlate

0 n
i nj ectabl e for n#sob h??ledhéﬁﬁ e T8R25%° dPfed bytS grd nddt® tuo
process. Exafpl exanftisnspend ngiragent s ¢awd udernefdydislet | cdosied out in

pol ysor bat e- 80, q] %%Q%%%ggg 5%%§|%%gﬁogs QOW%§E§Q899ght5§QBﬁQQ£@’

sodlun1carboxyne Se an xyl at

monol aur at e. 30E%§HMQ§¥hﬂnsuﬂhﬁnm¢&ﬁmgr®@b%t§flﬁéﬁud@&gﬂﬁ(ﬁlﬁIt%thﬁlfled
wi th pol yoxyet hyslegners pQéYﬁQE?éE&b@Q Bleﬁmalaﬂam de,an@ﬂ:yetb@wélat g€isprbi tan
‘nonol aurate andthe ethyl _este castor qil aC|d I n addltlog6 t he
stabi | i zer | ncIL(ﬁfé’se m?SE{JI]pﬂl t &8 5 XdﬂaﬁéPﬁdepﬁP‘Fﬁlﬁ d°Bthef T whi l e
t hepr eserving a@&mtpljmcl udes g hyalctpi-dmydrdﬁ(ytaeﬂzcaa.u@x@ttlﬁblkylsilane

" p- hydr oxybenzoaéeerivsaocrlt%}ec a | d r}}/l éhl C]aﬂyefo'pé"ﬁ:ds chgupé oc(:_:le_%(gs ._

Preferably, a large excess of alkoxytrialkylsilane is

Rger formone of the

reacted with the diecl 1II in the presence of

trifluoromethanesulphonate as catalyst. The molar ratio



WO 00/ 04011 - 40 PCT/EP99/04831 The invention is also directed towards tie
use of an active principle chosen froma conpour_d of formula | as defined
above, a compound of formula XVI as defined above, a compound of formula
XVI1: V RIVKOEMOW/ | ~R 7 R~—~ 5 in which X and Y represent "SH’ES%%@ at.-om
R4, R5, R6 and R~ represent a hydrogen-a®8nT R represents pyridyl,

pi peridyl; pyridyl 10 optionall uted with one or nore radl cal s
chosen from a PAdi Eéﬁ Zagl‘OEfXFF\nlézﬁ}iiﬁﬁ aRdr £B8rmiRg | dded a is, for

(Cl- C~) al kyl enexaiple; hatvedper iahd OptHertald ¥ tiubsbiekybed Wi EHdO‘S‘e or
nore radi cal s chosen f,f. a. érgg ga uZ as j_plefl ned above, and ac{ Cl- C~)

al kyl ene chain; 15 and repr ¥Dhethyl Opti oneds st LubStsHired Jvﬁ th one
or nore radi cabsuglhg @@imm%d&&t\of@n f-drolmzlnal I~108ad a pharnmaceutically

acceptabl e salt of thege GRUPRYNAS,ant f medi ci nal 20
product intended to, pr egentggr treat i ggﬂr}n@é%% hgrgos Cer'vdi%®€and

.di abetes. The 8kahpies WAIcReRoPE oﬁ??‘l:%/%twla‘t}e I he ¢qwiermlents wia the
non-1 MU ng maboer I1The habierbag ALPEFIER | ONSR S USEkAD L8 25 T OLOn

nucl ear magnetl onance E@IV\R)C g for s | et for t for
triplet, q for guar et TITY ?et nd ’Tﬁqpﬁoﬂ‘ﬁiq%ttlrﬁl“@tthyiﬁéléﬁ@m e
shifts S are eXpmpsseduras ppin abowt fb(p)?(em sint hehereptdduhdwidd camd b. p.

represent sy 4 heBQi Lk oi nt ,£30 t hyl
2- met hyl - 515 dleﬁﬁen Im?riQB di oianeEgcar% mx% %%l%?roﬁe%‘adle(‘o 1

of 2, 2-di phenyIsY Bt BP%E%nedfPBP aﬁ”&aS?GGOQ ((919‘8 Msof tpEtilodl Yyyr ket V\D
00/ 04011 - 41 3PE3LER99/ 04831 is brought to 70C in a 500 m round-bottoned
rlask under a nitrogen nosphere.. 22. 4 81: of P205 are added
portionw se. An exot he?ﬁ? PGS t%’?eg %T“& 8ea 1'theI't/'en?fSt’,ﬂf atursger i ses
to 98C. The m xbmmercsablul koaedabder etrur#as D1y OpFebeARE! Frdhe A ves
poured sl opy cqld Thi u s ex cted with nethyl ene
chl ori de a%% thgkgglflfrig?:t g)g/are Sy éé FTSE(% {la h?SF%Qg %nd”?ﬁétné'rc The
extracts are c6hemasEayed and the reS| due i s chromat ogr aphed by 10 fl ash

chr omat ogr aphy (70 CHDEbg/ 8ReCuehohesaneos! el e oTae PLI0EL o BN

recrystallized from 40 0 gllSO Z et her.
116C are obt ai Re@STERAnPIdlse 15“ rt may ildo rEfer fo ‘Synthesis
2- Met hyl - 5, 5- di1pBénykpP3, 3] di oxane- 2-carboxylic acid 7 g of mnethyl

2- et hyl di ph I b fI d
o acenie P02 6 g of NGEFHILERUIBLE SO DRBRAIE 310 A8 AR iRadDang)
of water. At tﬁéeeﬂiéltéFaf-Héereactl on, the nediumis concentrated and the

solid obtained is di ss&phgechldls’sogfm fOfmyed ey AfLr el ng%E%a O?)P»NI

HC1l, the white solid forned is filtered off. It is recrystallized
m xture of 50 FPEoY-BYcPBheXBhe° S5 BAPERFSASSS adiri ?épPSp?l) behev: 4.1 g of
a product of mp. 148-150C are obtai ned.



Exanpl e 3: Ethyl 2-(4-chlorophenyl)-5,5-di phenyl[1, 3] di oxane-2-car boxyl ate
30 42.5 g (0.2 M of ethyl 2-oxo0-2-(4chlorophenyl)acetate are placed in 400
m of CHzC ~ in a 500 mM reactor. 22.8 g (0.1 M of 2,2-di 0 ane ,
1,3-diol aWQ®AMI14. 2 g (0.1 M of BF3~Etz0 are added. Th t%‘g”gus deft
to react wth stirring for 72 h at 35 roaﬁnterrperature The reaction

m xture is taken un in NaHCO3 sol ution. The organic phase is washed with
saturated Nad sol uti BECSESSR)dryi ng over NazS04 and concentration, a very
thick oil is obtained rHsSGddcfon mreaﬁyllsetrlagkeaéﬁtéddsélawd a white
precipitate WO 00/ 0401 PCT/ EP99104831 - 42 forms fter filtration, 30
g of product nelting at 1 1~). RO 00 ~I ~I 5
-Exanpl esRRIm p. ~C : - k3H, s);
4.14(2H, d, J =11 .88to735(10H
n)ZCHSCOO-ll48- 150CR ' Hz) 4.87 (2H,
d,J = 11.8 Hz);7.2 [5 7.67 (10 m>Cl 3 S159 15 1.09 (3H, t, J-
7.1 Hz); 4.1 (2H, é,Z] =7.1 Hﬂ134 3S (2H,d,\ J7%|11. 8 )a. 53(2H d, J =
11.8 Hz);from7 to 7.2 (12H, m; from7.38 to (2H,
. C~4000H244- 246DVBO d6: ¥IZ3 (1H exchangeabR ); 4.35 (2H d,J
= 11.9 Hz); 4.13(2H, d, J = 11.9 Hz);7.1 to 7.5 (14H, . B WD 00/ 04011 -
43 PCT/ EP99/ 04831 ~GHs5C0O0CzHS163CDC13: 1.08 (3H) t, J 17.1 Hz);
3.64(3H,.s); 4.08 (2H, gq,J = 7.1 Hz); 4.35(2H, d, ‘(JI—118H2) 4.5 (2H, d,
J =11.8 Hz); from®6.7 to6.75 (2H, m; from 7to 7.2 (10H, m,; fronv.35 to
7.38 (2H, m ~H-: 6COOH225DMB0 d5 3. 73 (3H, s); 1 4.33f Rpla d)J = 11.92 Hz),;
4.88(2H, d, J =11.9 Hz) from6.88 to 6.91 (2H m; Jrom7.13 to 7.45(12H)

m C~7C0O0CzHs151CDC1 1, 36 ( 3H t, JI 7.1 Hz); 2.47(3H, s); 4.37 (2H,
g, = 7.1 Hz); 4.64 HJ:118Hz) 48(2H5,d, Jn= 11.8 Hz) ; from 7. 28
to 7.48(12H, rr); fr to7.63 (2H, rr)C~8COO—|1 .‘.. dfi: 2.02 (3H, s);
4.10 (2H, d, J = ;{ from6.89 to7.2 (14H,

m 9/ \COOCzHSlQ ‘ H q,- 7.1 Hz) ;
4.5 (2H,d, J = : 6 to 7 (1H m;
from7.2 to 7.4( 00/ 04011 - 44 10f ~COOH193DMSO
d5: 4.16 (2H, d 14 72 (2H, d) J =_T7.0 onb.82 to 7.36
(13H, nm) 11HCOOCzHS60CDCL3: 1327 (3H, t, e | Hz); 4.184804.37 (4H, m;
4.87(2H, d, J = 11.6 Hz);5.21 (1H, s); 7.18 to7.55 (10H,

m 12HCOOH158- 160CDC13: I4. 25 (2H, d) J- 11.6 Hz); 4v¥8 (2H,d, J = 11.6 Hz);
5.13(1H, s); 7.04 to 7.421(10H, n 13~ ~COOCzHS182CDC13: 1.17 (3H, t) J- 7.1
Hz); 4.26 (2H,q9, J = 7.1 Hz);Sah&®E2H, d, J = 11.8 Hz);4.71 (2H, d, J:
11,8H): 789 (o 7. 10(38H clldd I 21SG0CE,, 4a8 (R §£5é4'és

7.22 to 7.62(15H, 5 _HS152CDCL3: 1. 08 ( J- ;.. 4.09 (2H

q.J =7.1 Hz) dﬁf&fhe SFofaTmBla oH, a0 :AlK grgErigsepts) <‘311€6>9a1|1af)1 from 6. 84
to 6.9 (2H, mM; from 7. @8 tsynth2ci@E, 4hHe éﬁdﬁﬁ&b4vtm7f43m(EMe ketone

P?,éﬁchj;i?’foz‘;’wo da6 persc?n(gﬂilglzé Inljthe Ha%x.)t‘_ maglcb lnSplred ]}:;I' 9 he);

the research described in:
10 J. Am. Chem. Soc. 1958, 80, 6389 or J. Am.
Chem. Soc. 1931, 53, 205.

The ketone of formula VIII may, for example, be

fI'O + @
99/ W48
Hz) ;

reacted with a compound of formula IX

G —CH,—C—0—Ak  IX

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

carried out in a polar aprotic solvent, such as an



W O 00/ 04011 - 45 PCT/ EP99/ 04831 (14H) M 17 i COOC2H5115- 116CDC13: 1.15 to
1.20(15H, m: 157(4Hs)419(2H)q J=7.1 Hz): 4.42 (2H, d,J = 11.7
4. 58(2H. J =117 H);7.1 to 7.3 (12H m;7.4 (1H s)}18
COOCZH31M“§ 1(3H t, J=7.1 H): 4.12 (2H, q,J = 7. EC&@T?W%?%‘ (2H) d,
J = 11.7 H): 4. 43(2H d) J = 11.7 Hz) -; 662-(1H, m) ; 6.4 (1H d): from7 to
7. 14( 10H, rr); 7.25 (1H, d,J = 0.7 Hz) 19/ | ~' ~COOC2H5145- 150CDCL3: 1. 43
(3H, t, J- 7.lethdr, 4a44 a Adémperhturet Indt) exdeddZy dsod. sl.hc% H&e ; 4.9

2H d, J = 11 5(.12H f 7.8
507 83 (lH 5%5@?‘-10%0%%@%5%%%% 4 ‘ig?-a%f} Cas*'%s(zl%Zl r?—tlffrgmz)

4.9 (2H, d, J mgdlmmpouldohwcmotlea dﬁr@.hél-bthle) FEEeCAOEZHIEDIGRAEEE 0. 98

(oM, d, 36.9 S 170 1 h f
21043 to 4.5 4H ti’e %&@?%ﬁ J%C J eﬂa%e H'% Zﬁ% coRBRhng: &}31%21)1 rom
BT EPOS] 0483, A9Vt ageats Y 2re Wjedr PO (KRG DY GRemYouId G 762 to

. 7.65(2H, m 22~compMRHSIIPLNA Jethvedn (134, ang I- J.E ﬁg?@:ﬁrlagé “311298( al;)

m ; 248toCHZZS4(2§1 41€to4 27, (4H, 8@? _
6.93 to 7.43 (15H, m 237 ! %i?le FFPESD o, Wikl 2bf to
2.60 CH2. (2H, mpactdd3gitBH1.d, Bquilalénke) of4.&5¥AH cidorbaeckht® Hz) ; 6. 87

to 7.57 (15H HS209 H, ) 32 (2H, q,
J=71H @’% eggg‘?e %@“4%‘%}2&% cf"t Jsgdi%‘%ﬁg’“‘fl%m’v“ 05 to
7.75( 19H, 25te(:0®bz;2 ‘@B@Cl?r e1. n@q@wntmedlum bejiny; maumFized), J =
7.1 fe); 4.69(3H advedperddufe Hddy BAZH. d J = 1L 8HY): 720 to
7.65(12H, m); 7.92 (1 % %g C~26CQ0H217- 219DVE0O d6; 4. 26 (2H, d r
C~J = 11.B Hz): 4. 83(2H dalﬁehy 9 3f HE9E Y 4pn VE 118 PEEEngd ooy (&

(1H, s, exchangembkédei VHCF460@D JonvenDidMa04ikhrerd 7 RIFCHIRII 48 T 27~

, COOH261DVBO d@ﬁdfflmzﬁo(l‘?,g%ar?q# ed- B ey Z&’.ih 2326, 117 148 M) from

.1to 7.54 (1 , exchangeab
i t hCF3COCH) 28CHz - Boi | irngmgrab 8 :he3HepoxideCOOt-Hpuuia= VI He); 2.54

2H, | b. p. 0. 5s) treét@é (2th Grep =27 ]‘ﬂ'@ a3 195’35‘;-05"({“3(11121397 ff"zl@“ &

E\I

~

(2H, d, J- 11. from6 7t0 6. 7S M. frond 96 to
ngmzmzzvbwééoﬁb e0a%sa( SRFPeYa Hﬁ ‘ebibetween 215 ami320%€ BFqRH, d,
E]:F ;(1:%05@7352) felxaﬁip76e96'wheﬁ A(lik( Tedreakntd2 ethif, it,hee : t;)mmﬁtzg)ﬁ f
COOC% to t, = rom
1.67 tol.9 (6H, Hr%lmg){ Fom 4t%?opﬁe%e?%°5#}{8}ﬁ£?§ %H 4%y = 11.8 Hz); from
7.1 to 7. 130(2H nm; frém RxEen otg. 4:'¢(18Hrtrr)tha‘r®hd€h‘5®et@bt59n(aaH of
m ~31~H102CDC1 $orkuda (B, 1ﬁtoJ@Q@Ctdlc71 1oHZ)ﬁo:4mﬁa( 2%k, tixe % 4. 33
(2H, d, J=114Hé 47%% g =11.4 Hz); 6. 35 (1H, 5 107, 70
(14H, m WO ¥éLE48P1PEETPEPSS) pRgiadicaged -y a476% 31?4 AE2 2H, d)
JCOOH 11. 4 Hz)and4J85A(nZHCtiemJ sodl Y94 2@151(1H s); 7.07 to 7.53(12H,
M 7.74 (1H d)J = 7. J.= 7 3CQ0H216-.217DVEO db:
1.34 (6H, s):1.37 (6H, %XH%Y 81"1“ *4“%41"% g %g"g‘zi% g é%a%% aJ
= 11.8 Hz)?2 erWa33n90 t11e7 gudahydy I w foroptiehyde75n 24uehus)- 11. 6
Hz); 4.82 (2H, dbldtIohl. @rHﬁx)ﬂ. 6. 66 3HeqMlvalbnesBof fbkmad echﬂam \ G tO
7.5 (10H, M ; 7. 6(1H X 5(1H exchangeabl e w t hCF3COOD 31
| COOCZHS172CDCES® | PHESEAEe t° J2 PaAsqppuch oS (PQLgssium 7carppnate
4.57(2H, d, J =frbmb HA)g 42 6&(AH1ahts) = mﬂeﬁﬂ—&a)ctﬂorﬁ?:téxﬁpgraﬂﬁ(rle?hsn)

AR Tty bl 18 38a150o8) oo SRR 00

8. 01( 3H, nr§0 @078n@ H204C3 = 8.3 Hz); 13.6 (1H exchangeabl e V\nthCFBCOOD)

Vl—\é)) 00/ 04210(1%- ﬁ? PCT/ BB39/ 0déHe 37 ok LXK A3 7vEREIdrel (8fhedcfafty -
T avallagle or readily prepared from commercial

compounds.



(2H, d, J = 11.9 Hz); 4.9 (2H, d, J = 11.9 Hz); from7.2 to 7.22 (2H, m;
from7.4 to 7.5 (6H, nm); from7.6 to 7.65 (2H n) 38 ~~ CH20H 120- 122 DMSO
ds: from3.3to 3. 4 (2H mM ; 4 (2H d, J =11.4 Hz); 4.8 éZH d J =
11.4 Hz); WOMMIY to 4.92 (IH m exchangeable with DzO) : PYEEPPHE17 6
(1H, m 39 COOH 240 DVSO d6: from1.03 t®®7M.24 (5H, m; from1l.6 to 1.7
(6H, m; 4.21 (2H, d, J = 11.6 Hz); 4.9 (2H, d, J =11.8 Hz); from7.2 to
7.7 (10H, m 40 ~~ 2302x3geP®RD)ds: 1.0 (2H, m : i N( 1.4 (4H m; 3.3
(2H m; 3.5 (2H mM; 4nbched Gay ofl geFdrmihd (2t dprdcasdl. dsHz);
7.32-7.2 (10H, . 7.4-7.5.(4H m 0 4l ~ Chs 145°CDCI3: 1.6 (3H s); \ i
N-C~ . 4.0 (2H1hustragedryn gchgme 31P@leyy. 4.7 (2H, d, J = 11.8 H);
-6.3-6.8 (10H, m; 7.07.8 (4H, m WO 00104011 - 50 PCT/ EP99/ 04831 Q
OVA2H115- 11 7CDC13: 1.2 (3H, Q1;2.0 (3H(2), s); 2.3(3H s): 4.1 (2H M ;
4.3 (2H, d, J =10.7 Hz . = 10.7 Hz); 5.7 (1H(2),
's);5.8 (1H(E), s); 6 N DMSO dé6:

1.4 (3H, s) Ziform ;5 0 (
2H, d, J- 11 Hz); 5\7 ( @ 0*(YH s); 7.0-\. (1H, d, Z
form J = 16 Hz) 440 13: 1.1S (3H, N= 7.1 Hz) ; 3.9
(2H, d,\COOCZHS] = 5.4 Rﬁ? C RM(2Hq, J =7.1 I—|z);R1124(ﬁ;‘|3 d, J =11.6
Hz); 4.5 (2H, d, J = 11.6H?); 6.9 (1H, m; 7.3-7.1 (12H m;'°7.5 (2H,d, J =
8.7 Hz) C~45CQO( NH) - 258- 260DMSO do: 4.0 (2H, d, JCHzCOOH 6.02 Hz); 4.8
(2H,d) J = 11.7 Hz); 5.0(2HVEIL) = 11.7 Hz);7.4-7.7 (1€, m); 8.9(1H
exchangeable, t, J- 6.0 Hz)46F FCOOCZHS145CDCi: 1.1 (3 t, J =7.1 Hz);
4.11 (2H, q)J = 7.1 Hz); 4.38 (2H)d, J = 11.9 Hz); 4.57[2f1P& J = 11.9
Hz); WD 001 04011 - oSE/ EP99/ 04831 7 to 7.23 (10HYm; 7.47 (2H, d, J

= 8.4 Hz): 7.6 (2H, 8.4 Hz)47H~ ~168-170CDCL3: 1.58~(6H, s);H3C~
C4.42 (2H, d, J = 11. 4.88 (2H, d, J =11.5 Hz): BB TP1H s): 6.91 to
7.57 (14H, m) FASFCOQPIoRIBQHq; 4.37 (2H, sepJz= 11.9 H)Y 4.96(2H, d, J =

; @ .65 to T€BTAH, m):13.7 s, exchangeabl e
5 -yl ) phenyl ] - 3- net y|AJF ta-2,

foll owi ng are pl ac in 2p0 m reactor fitted WMth an-
70 M of toluene, 3’2 g (1311 M of ethyl A
5-(4-diethoxynethy|phenyl)-3nethy|penta-2,4-dienoateR1§.O R40. 011 M of

2, 2di phenyl propanedi ol and finally 0.5 g of paralO tollUenesul phonic acid.
The mxture is refluxed ¥br 1 h while renoving the first fractions
distilled. After cooling to roomtenperature, the reacti ohlmedi umis washed
with 5~ NaH®3 sol ution. The organi ¢ phase is separated out 15 after
settling has taken place and dried oveBcRg®80% After concentration to
dryness, a thick oil is obtained. The product is purified by flash
chromatography with a mture, of .28, CYRe OREXaNe’ 9ot 2 hAe, A $1

is prepared by forming the intermediate epoxide X by

wi th TFA) Exanpl

5-[ 4- (5, 5- di phe noate 5 The

al k/appar at us:

10 carrying out a process similar to the one illustrated
in J. Org. Chem. 1972, 35, 25, 4075. In 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 aqueous 37%
formaldehyde solution in the presence of a base which
can be potassium carbonate (0.05 mol) at reflux for
20 hours. An amount of water representing about 1/5 of
that of ethanol will advantageously be added to the

20 medium.



WO 00/ 04011 - 52 PCT/EP99/04831 3.5 g of product are thus obtained in the
formof a foamwhich is recrystallized fromdiisopropyl ether to give 2.3 g
of product nelting at 115-117C. Exanple 52: 5 Ethyl

3, 3' - bi s( avébustotphenyl ) oxi r ane- 2carboxvl ate 23.6 m (0. 2268CHEPSY048} k|

chl oroacetate and 30 g (0.137 M of 4, 4" 28i #l uor obenzophenone are
introduced into 80 m of tetrahydrofuran ina 500 m 10 round-bottoned
flask under a nitrogenmt@re A total of 8.8 g of 60~ sodi um hydri de

is added portionw se tg-tdi@igedidgn everyidd Nyt 85« hbe he
addi tion) an exothermc reactrl@en t akes gl éce ur?n V\hl c% t he reactl%n IS

mai nt ai ned at A6FEYERpYT 1628 00F cRPBAIPE A@%‘%‘Prq%l% W?ﬁﬁhts%emﬁjom
gtengera'élure t be veadivym is ﬁhdtﬁl wied bypeskekddon (of -cdi) hmk9'lh>’éi'¥d)0ﬂl oric
acid and then xtr cte t ether. .After .caoncentrati of an

or ange- col gire are obPafhgdes WA tH §? %ﬂ%‘f é Lf%’ﬂ“gf%y flash 20
.chr omat ogr aphy (? Imaxane/ 30 CI—|2C12 el uentéﬂk 7_0 of a product which
crystallizes slowy ar§ thus Obtad)rﬁ?é?-allaﬂ&@ this proddff i@Hfinally

triturated from40 m ¢f pentane A further flash chrpopeft ography (95
cycl ohexane/ 5 di ‘ her eBIJH(aHp gi ves 5\~ OFNZ5 RpuUre ester. NWVR

(CDC13): 0. 88 ( (2H, m; 6.8S
6 (2H 7.25 to
30 2?‘?9 of ethyl

to 6.95 (4H, m;

2- bi s(4- Fl uor ophenyg

3, 3' - bi s(4- quorophe%@ ?%&lrane 2-carboxylate in BaL, nﬁﬂbf et hanol are
refluxed for 8 hours in the presence of 55 ml of KOH (at 20~ in water) in a
500 m round-bottoned ask. The reaction nequﬁn oncentrated and the
residue is taken up in 35 600 m of water. An insolu | EWEIW i al i s renoved
by filtration and the filtrate is acidified with hydyochloric acid and
extracted with ether. The oil obtained after conggntratQen is treated (oi
bat h) at WO 00/ 04011 PCT/ EP99/ 04831 - 53 150C fpr ong hour. 17.5 g of

2- bi s(4f | uorophenyl ) et hanal are thus obtai ned. NVRNCE 4.88 to 4.89
(1H, m; 7.04 to 7.20 (8H, n); 9.89 to 9.90 (1N 5
2,2' -bis(4-rluorophenyl)-1, 3-propanedi ol A m x{ uAg f of

2- bi s(4-fluorophenyl)ethanol, 16.1 m (0.153 Al dehyde, 7.6 ¢
of potassium carbonate, 18 n1 of water and 70 ml 0Ofs et hagpol is refluxed for
7 hours in a 250 ml round 10 bottomed flask. After ¢®nBentration of the
medium the residue is taken up in 200 m of water and extracted with

met hyl ene chloride, which is concentrated. 21.1 g of gp oil are obtained
and this product is purified by flash chromat ography (eluent: 98 nethyl ene
chloride/2 15 methanol). 17.8 g of 2, 2<heng 18 0r ophenyl)- 1, 3pr opanedi ol
[sic] are thus obtained (n1 p. - 74C). NMR (CDC13): 2.16 to 2.18 (2H, m

exchangeabl e with Dz0),; 11.t0 9 7.18 (8H,. m. Ethyl

2- (4-chl or ophenyl ) - 5, ST%esfitFFu Fof@g ESngFfa? ?éf%?%&a%5?2§65}%%x ate
(Exanpl e 519 lbntg(ldflt@aual-tumwmemﬂlmd;mf@ra@l datn d2@enperhthokuent are
refluxed for 3@3&9&@&1 -16 andd0_4Ho éou@ﬂeboﬂ:é%%n laskediibtad Wik,
Dean- St ar k appar at us. g .(0.0302 M of

2,2 -bis(4-fl U&Wmtﬁ opsepemeformal dehudel atga ccomTraguns efhyl
(4 chl or ophenylﬁx@ﬁoac@t a&e azeoedde«dhﬂ@d tBQvé%Xt Hhe I& h?fik@%@ﬂef 18
hours. The reac(#a:i qe s cool ed g 5 g et hyl ether
washed with nor dﬁﬁhl FoPERONR %ﬁerSFQEﬁ %h%gﬁ egt ieparht®d out
after 30 séﬁtlisu}ﬂ&hiazﬂneduphage agened aiml concemveatédnaThemaepsedue is
washed with is ecqxg%gl z r i th white
solid of mp. q%&ﬁis t hus q’{t.'{z;)l&nne ad %J b S;{?&{@Pyﬁe& & &

2- (4- Chl or opheAUE I HISA--f (THot&35e SRSE35 the, Zpdhekane- 2scapppk§Eec aci d
“(Exanpl e 52) 23¥ébﬁﬁt@$hﬁburs, the reactlon medium being maintained

2- (4-chl or ophen 5-bi s | uor gphen [ 1, 3] di oxane-2-car boxyl ate are
refluxed for %%L?rst‘?“}?e@@ reopeﬁ)r@{”héﬁ % and 15 m of water containing 0.7

g of NaOH. 2After concergralaing, cblpounds 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-diocl;



WD 00/ 04011 PCT/ EP99/04831 - 54 5 10 15 20 25 30 35 phenyl)ethanal. NWVR
(CDC13): 4.86 to 4.89 (1H, m; 7.06 to 7.88 (8H m ; 9.77 to 9.78 (1H, m
. residue is diluted with water and stirred until a solutiqn '?)s%)tsgl' ned.
Thi s sol utW@fM49hashed with et her and t%g aqueous phase i SCAEFATI®EY with
HC1. The solid forned is filtered oft anti"washed with water and pentane.
The product is recrystaly ized fro of .toluene. .(mp. - 228-30C
wei ght obtained 1.9 g). %%%sé%?r&%%%ometﬁy&p enylgprgpane°§’3'

3, 3" - bi s(3-tridiedbr onet hyl phenyl ) oxi rane2- car boxyl ate 5.9 g of 60~ sodi um
hydride are introduced. i ' e¥ar Y 1Ayt j 0Q. m
roundbot t omed f] ask unde%lh}d%%[%%gﬁyét \égséﬁggg%ggg%}’g?%ﬁﬁ%%%&[ m
(0.15 M of et¥yreeharfcad@@ate, 29.9 g (0.0938 M of

3, 3" -bi s(trg fluoromet hyl jhenznhenertyandud8Qarthaeh-vel | phydrofyy an, at 40C
The m xture is J|efit stirring for a further 2 hours at 40C and then

-over ni ght at r%%’rﬁkfe%eerr%ﬁv €. The nmediumis hydrolysed with SO nm of HCl
and then extracted wi tTheet hestedhe eftr dxtrsmdrae WaBhedrei t ramadericiadri ed
and concentr at oi . obtaLned _Ls:puri | fl chr gmat ogr.aphy
(eluent: 95 cy%?%%%é&ne/%ri s%g%opgﬁhg%ﬁgr)%&%%ag%gf t%%gmet hcqum(ae%i%é?gare
obt ai ned. NVR P¥PRMS5S- 0.89 to0 0.93 (3H, n); 3.90 to 3.98 (3H, m; 7.38 to

7.66 (8H, 10 . 2-bis(3-frdddasor emsdndwhanybiet hanal s Haxtiune of 3hed Of
ethyl 3,3 -bis(3trif |#JOI‘ oge%h%ﬁﬁgnﬁlf)oxi rﬁne- 2-carboxylate and 56.7 m of
aqueous 20~ KGRI TIDn°tnt? HnYRLFR & (ARKBasRtor0 8aRduls. The
reacti on nedi urepseseancer@.rated and the residue is taken up in water and
washed with ether. The,aqueous, phase is acidified and extracted with ether.
The residue is heat ede%n—a-rr—pﬁ:? bath at 150C for one hour. The crude
product is purified byAddazgh nshr okt ogrbphyrteraeat : 0 CHRGORNAE0 hépt ane)
to give 15 % grefmetdisfB-trifl uoronethyl WO 001 04011 - 55

PCT/ EP99/ 04831 2-bis(3-Trifl uor onegy | phaygyl ) - 1, 3- propanedi ol A mi xture of
12.2 g of 2-bis(3 trifluoronethyl phgnyl)gpthanal, 7.7 m of 37$% .

formal dehyde, 3.5 g of potassiu , ©8. 8 %t1of 5 water and 35 m of
et hanol is refluxed in a 500 n otTByed flask. for 6 hours. The
reaction mediumis concentrated angRf'hergesidue is diluted with water and
extracted with ether. After concentrating, the residue is purified by flash
chr omat ogr aphyigevhiel :RO8 0l R Cri€12¢ 2ddEThed a¥hdexr foar tiomtilen If,r dsm 20 n
of pentane, 5 I -ded f TRt I , 3-propanedi ol are
obtained (m pgeg&—?%%?bfél\llglvl?&{éc&ﬁ 2. 3§ Tpém)ﬂéxchangeabl e wth DZO;
4.26 (4H, m); 7.18 to 7.48 (SHEOH:. 15 Et hyl III

I2- (4- ((:h| orlephenyl ) -5, zarhioet;é s(r&at:rtiitalhucxﬁm}b@yl @a@ﬁyéda[dmwsim@ﬁqf -o%ycl ar boxy
ate (Exanple 33), 1. o] ara-tol uenesu onic acid [n 90 of ,tol uene
are refl uxed i\F‘:l}%%il’lZS(?)t rgl%r?&-eﬁgﬁone%eﬁggﬁeéfi t t-& V\j:gﬁ Degzif%]ﬁw&tnﬁ
apparatus. 4.9pgbbicathyhs (4ebich| elephédypoxeseettiiee rambatat ignobf

2-bis(3-tr.iflugeo-oRbbyhPheswy ! 9srmrPL@ranedi ol are added. Refluxing is
continued for 8 hours. _The reaction nediumis cooled, diluted with 150 m

of diethyl ether, wash&d:wiFh-aN Sodttm hidrdski dereimd 9 od. 19 Bdsi due
obt ai ned i35 252purified by flash chromatography (eluent: 95 CHzC12/5

heptane). 2.8 g of product are obtained ( . - 110Q).

2- (4- Chl or ophenyl ) -5, 5391‘& s?%?‘?&}i Fl‘é’lu ij’rfe%’g}%i-‘_“j‘ e, 1386, 39,
phenyl)-[ 1, 3] dit@%@ne- 2- carboxylic acid (Exanple 54) 2.8 g of the above
ester are treated at refisx,30,far 5 how s dfL8Q m;q@h ngthanol, 15 m of

water and 0.6 g of NaOH The reaction nmediumis concentrated and the
residue is taken up i nB1OBURFZVf Statak-. Avrdhaegdshi A§8Rit B3ét her, the

aqueous phase is acidified miédndydeechliori crasidnedtoh S Lextractedanith
“ether, the . 3§lex ggfts are concentrated and the product is recrystallized
fromtoluene. 1-4 é product of mp. 197-199C are obtai ned.

A technique based on the one described in
Caputo et al., Synthesis, 1987, 386 consists 1in
reacting the ketone III with the compound XII in the

35 presence of polystyryldiphenyliodophosphonium iodide in

a polar aprotic solvent such as acetonitrile, at a



WD 00/ 04011 - 56 PCT/EP99/04831 Exanpl e 55: Diethyl

2-(9H-fl uoren-9-yl)nmal onate 16.3 g (0.051 M of ethyl malonate in 300 m of
toluene are introduced into a 500 m reactor under a 5 nitrogen at m)sphe e.
4.6 g (0.0%@0Mp40bF 60~ NaH in oil are added portionw se at PCOGH9/04831
tenperature. The tenperature rises to 3280 The reaction nediumis then

mai nt ai ned at 80Cé‘or 2 ng \3{1% $ %Q forms.. A solution of 25 g
(0.051 M of 9-BroHGHI uoren W%erb a% GenBTRSezaRlY aF £RP®
tenperat ure. TiempRBEtwZE | fsakb@tt 20°CkacUsing @nhydro88CacKdnikrife
ice-cold watergar de t ratu he . orga cpasels
separ at ed out at?t%r@(getﬁl?na %{:igf’&[?rg g%\ %)?m@gég%vd%\%a% ;e[dg\(l)m f“% \NgFé Ig‘

.dried over 15 N&¥®WE-and concentrated to dryness . An oil ( 31 g) Whl ch
crystallizes is obtainag tﬁﬁé?réﬁitﬂiééléano'EHes c%%{prolu%@s%tf 'f% gQa”& of

di i sopropyl ether tokgl ve <§ 59 roduct_nel ting reld).
20 NMR (CDC13)*? Wtqigf qnd 57 r7@1‘5‘ %90‘1% PRaTH, P&)OCJES& § |1=@ 0W4méY(2H q,
J - 7.1 Hz); 4b61(s:léd1d J55Hz) ; 7.1-7.3 (4H m ; 7.5 (2H, d, J =7.4
Hz) ; 7.7 ( 2H d, J 3 0ced 2 ) - 2-(9HFluoren-9-yl)propane-1, 3-diol 25
200 m of anaesthetlc then 4.5 g (0.118 M of LiAIH4 are pl aced
in a 500 nl reactor urfRsCREinia rteydhist poopRerse. thesdlianine YIID. 6 g
(0.0296 M of diethyl 2-(9Hfl uygen-9- yI)rmonate in 100 m of anaesthetic
ether is added at a tenperature § bel ow 08 The m xture is left to react
for 2 h at roomtenperature and th r e
is cooled to O [lacuna] and 10Q, m | of
m.xture is acidified with dilu

uxed for 2 h. The reaction nmedi um
Ry are geded cautiously. This
extracted with ethyl 35 acetate.
The extracts are washed with watdr t iéh concentrated to dryness, after
dryi ng overy sodi um sul phate. An oift? i sR@)bt ained which is recrystallized
from130 m of isopropyl ether. 6.3 g of a white solid nelting at 101C are
obt ai ned (880 yield). WO 00l 04011 PCT/ EP99/ 04831 - 57 - _ NMR (CDC13) :
2.2 (2H, s, exthanbéabl B WwohRD-8¥e; a8. defibkd Mor, rmB-a4 I &hd BHHE M ;
‘71 9 ?2|(_|) 1'(;) g’arld‘ng i aeﬁgnaentfy héfe or( l_!af r@ﬁe %Jarﬁ%@s %‘iv‘]en_ fc7)'r4 Hz)
2- (4-chl oropheﬁyl Yr5- HmPIléorén 9ry| FERT S5 ER bx ahe-rAUUFOYy | ardicEkanpl e
55) The prmucueaam@t a..bnaelybyafr eeddanmddrei rapove; sli ebavbtd QLBY! the
2-(4-chlor ophegg{[% cet ording to the nethod al ready descri bed,
by refluxing 1 ?o‘? ‘1 )resence of para-toluenesul phonic acid. |
i w0 Rz WO 00/ 04011 PCT/ ER-04831 - 58 Exanpleés R R3 R mp. Lit C

The operating conditions for carrying out this
reaction will be readily determined by a person skilled

20 in the art, who may perform the process, for example,
as taught in:

P.M. Hardy et al., J. Chem. Soc., Perkin Trans.
1, 1977, 1954

T. Araki et al., Macromolecules, 1995, 21(7),

25 1988 _
Carpentier et al., Tetrahedron, 1985, 41(18),
3803
R. Gosmini et al., Synlett, 1991, 111
A. Alexakis et al., Synlett, 1991, 625
30 M. Gray et al., Synlett, 1991, 729
T. Okawara et al., J. Chem. Soc., Chem.

Commun., 1990, 20, 1385
Typically, the reaction of XIII with IIT is
carried out in an aprotic solvent such as an aromatic



49 C) C COOCzHs 170 CDC13: 1.14 (3H, / / t, J = 7.1 H); 4.1 (2H, q) J =
7.1 Hz): 4.32 to 4.50 (4H, nm): 6.98 to 7.46 (12H, nm) 50 C- C- COOH 259-

DVSO d5: 4N§§W&Q%I(ZH d, J =11.9 Hz); 5.12 (2H, d, J = 1}C9m#5m@m3}4§ to

7.71 (12H 8 (1H, s, exchangeablLeywith CF3COOD) 51 F F COOCZHS 150
CDC13: 1.27 (3H, t, J = 7.1 hz); 4.35 (2H, g, J = 7.1 Hz) 4 55 (2H, d, J =
11.8 Hz); 4 70‘*3(&:l-dpca€hboh a3;1 8 Fzémpgrak}uté) ;;tzgfﬁéﬂ IES@FQCD—I C|2:§B-
CDOs: 4.39 to 2 o 7. ~
COOC2H5 110 c&ﬁ£er%qyé‘ @H )12§%7le); 417(2H q, J = W

O 00/ 04011 - 59 PCT/ Engeg/mw Il'dzt)lo 4>f4ZIC[2hio dm:n maa_,,lb% fﬁ@cwgéé@g& ig
= 11.8 Hz),47.c18 2 :
.2 esJa 199 (2H, %f‘dJ % 1%%%54 5(“311]55 %ﬁ%Sé‘ _aﬁie Hz)In7 ‘ZF#% Fo79

(12H, m) 55 H MB'-PGCDEEQCC!LO@? hmet(nsm apd) th#. lyiedd, f;t:(mithZ 847t(2)
; 2 3. rom
lfbgi.glFiOEg, &0 o8 ddh 5@5aﬁﬁﬁgeghslg Oge(aﬂﬁgﬂﬁf% éf%i3JEF f& (3H 1]
7.1 Hz); 3‘6?{?%“%64 t@fl 78R 2H, 35 fF&%aJ@Y@ttro 1599h ( 4Hys m) paZard (2H,
11.6 szqlxserae?sqmord,c hcidll. 6 Hz); 4.13 (2H q, J = 7 1 Hz); from

0 7.28 (21 f t 1 04011 -

CP)95/ 0481(31 57?0041 flo?zﬁ“g‘”ge'g(%& H- l§ F85H,5%, XEIT— ifz) ;

(2H) 1 J eeaqtes Hz}th 28 {2 H Oéquilv&JZeﬁtHz)J,f T (Rétortk jiﬁ 6n§93Hz)

158~E0k 3

FREIN L %9‘2‘5‘%&%%' Fleel R OB 52 P b (am

.3.65 (2H, TIUHvVE ?@%a'(%iﬂueéaewwomﬂ agid) in Ean)-StarX to 8.4

m 60- CH3- CCU\HLQL%WBQﬁbS th 24( 3durs).; 3.5 (2H, d) J = 12HZ) ; 4 43I(—12Ht
= . . 4 8

J1 1SCOOCZHZ)1HZHS 2013’83‘%%%182%, §‘1?L5r?%’f$s%fjt519%3r%g}:§ck @h(-SIH lﬁ) a? 0to

(8H, M5 precursor of R,, the reaction of XIII with III will be
followed by a step of converting the resulting compound
into the compound of formula I.

J

TN«
03015§g%h3 I

OOVQ."\U) o 00w
~

o--

The operating conditions for this conversion
will be readily determined by a person skilled in the
20 art using his or her general knowledge.
The compounds of XIII type can be synthesized,
for example, according to the schemes described in
H.P. Kaufmann et al., Chem. Ber., 1959, 2810.
For the synthesis of the compounds of formula I
25 in which X represents 0 and Y represents -NR,~, process
G below may be carried out.
Process G

Compound XIV below

H NRyp
Ry Rs XIV
R
Rs rRY "R, 7

30 in which R; to R; are as defined for I and Ryp has one
of the meanings given for R;; 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 R, is H by N-alkylation. The N-



WD 001 04011 PCT/ EP99/ 04831 - 61 62- CH3- CHZ- 106- 110CDC13: 1.9 (3H, s);
COON3.2 (2H, s) 4.1(4H, s); 7.1 to 8(8H) m; 10.0 (1H) exchangeabl e

Wi t hDZO) 63- CHZ- CHz- COOCHS120CDC13: 2.3 to 2. 95C00CH3(4H, ) }3%99&}; d, J =
10 Hz); 3. BOMMW- 4 0 (3H's) ; 4.45 (2H) d, J- 10 Hz): 7.5V %jé

m) 64- CHz- CH2- - COCH226- 228CDC13; 2.2 to_3. BQ0EH( heri - (4H m) 3. 65

(2H hydrate)d, J = 11 Hz): 4.6(2H d, J = 11Hz); 7.0 to 8.4(8H, m; 10.9
(2H, exchangeablael‘wlt ssEEbORSCH BTl ad  epe] 3in 1a85“8(1'3HIS)WhB:16 (a8H d,

J- 12 Hz); 4. 05@%hh1$@¢r4s€5t62Hh@seJékiﬁléi)mnGtﬁéoagtS

) 66H- COO- Eb/ 0. Q, 8 10 u 3.8 t0170 19%?"%8 6H,
m: 5.25m p. (%H aa“f"t @6‘0&3&3 g%@éo@ﬁlés digpEepEiaulehary. 2H d, J
= 10 Hz); 4.4592H, d Jhe 1@19’@;@*:5:15 (Cbirdis)ions9 for 8.the( Stbadtick). 4£( 1H,
WO 001 04011 = P99/-0A83 ch abl hD~
COOO+204C52DC%mé§£§{5dE(3HI% %gﬁ SFFES Fetlhd Odﬁ 4 35H, dh9se 12 Hp
. 6 . 8to 8. quwtlrﬁn@din wmﬂg@ IQ@CD@C@nml@S foH, thiid syd@ big);
LA4(2H, d, J = deddion/. OrHey Gadf g Aok bl
70CH3. CO0C2H5152- 154¢ 3 sl S Ge'l(%ﬁe%m)zf %W%% L2 OE”EE%(GH
m; 7.1 to8.1 (A4 COOCZHSZOOCDC13:13(3Ht);. ,/'3.8 to
4.6 (9H,n); 6.8 to 8.0 1mm@1m CODN208EREL3: Piah. (k) dpdsanl2 He);
3.85(3H, s} 4. ﬁk?aﬁtszdL J 1936% Hé)99 9@%0 8. 0 (13H, 1Hexchangeabl e wi t hDz0
) 73C~- COOCZHS178DVE0 '1.17(3H, 1, 3.6to0 4.8 (6H m;7.0 to 8.2
(12H,m) WD 00/ 04011 G- 6§erP@FPEP§9PQ483£hWI®Z®®O-Qﬂ@3 242$)NSD & 3.75
(2H,d,J:12Hz);@$j5(B%Igl nJ Hz to
~- COOCZHS130CDCL13: 1. 4 e e, ﬁ s 0 gt %ﬁ ' ﬂ%‘l;’ 5,
(11H, nm) 76/ 1- COOH185- e&t&‘-r e§5a 2H &hesl =Beyp. H219614 U4 2H d) J =12
SZ%] d? Oto ﬁ P(llH MIn HerHi, beméwasmaiﬂlew ddhd}}?iqf}lésEﬁ(@EEngZdl )Et h1¥|
ydr oxy y n carboxyl at e m xture nmo o]
et hyl 9H5rr>%t§nt hergElrg\aiicr&taar@geo;%yfl9 &R ™2 % Tﬁﬁl’éﬂa‘?? 6 m of DVPU under
an inert atnosphere is Boasteed afo eé@®194 rﬂhe( Gud noneil ot 1B €dn6bd i n
hexane) are add@@h&ké’&)%ﬁ%t@ e S3 n‘é‘&hi‘%!\&f&b s SHEM A0, ké{l‘ogqett hﬁfEd' um is
he

then left stirring for nutes at -40C. After allown A2t on

mediumto warmt® %nga ’f“? NERE B FRSd SPyRRE R eP it éécfﬂr .20 gl(D. 18
nol ) of subli nee@pareeﬁmﬁmldiemm-ammwﬁwil@%o@&t BRa’ 9h Mehh0geArkS
bubbl ed in., %,%gr#{‘%s%tg Qr t% ti%u % o8k room tenperature, t he suspension

is disperse water . Yf8action nediumis then extracted
twice with 100 m of etThe . aIFheoccﬁﬂﬁqmsorgam cagphabes prepaitddd over
Na2S04. After E‘é/;@&@ﬁpél ONactheaigsi duygql oifeis t og silica.
El uent: CHzd z. C?r% gcye ow§0|l are icl)‘lzf‘)t alscné(g1r %/LI el%&[)%% %{120 RvR
(CDC13) : 1.07 ?3% oL ply giplv.oChgme 1fcte, 39727 %0Hy): 3.9 (2H) d,
J- 7.5 Hz); 4.1 (2H, fhel fsum&baitlsna- 701'2&0( 8hibome a1l Q04Q4Q1dre

PCT/ EP99/ 0@%31 r xv I-9H— xant yl thanol 1.1 g ( 3
8mo 1) of i e estg%rlp%{:gﬁglre ove TTHC 188R: 05V ot ESARNEA i

compounds of formula I in which X and Y

represent S may be prepared by carrying out process H

below.
Process H:
30 According to this process, the dithiol of
formula XV
H H
Ry Re Xv
R Ry ¥

in which R; to R; 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 mM of THF are added dropwise to a m xture of 0.18 g (4.7 mmol) of LiAlH4
dispersed in 30 mL of THF and 5 cooled by a bath of cardice. After stirring
for 2 hourgfese@m tenperature, 20 ml of water are added cgdfisydplssito the
reaction nedium This mxture is then extracted twice with 100 m of Et-OAc.

The conbi ned organi c phases are dried over Na2504. After evaporating 10 to

d , 0.7 g of il t-a ield; 75~). NMR 13): 1.36
Uyt 3 6% an to 58" ehreass. B WhF B B8 beriinbaoi i, 10,
- 7.9 Hz): 7.1Pol2p aproyie $odvemy: suclag2sn dthdr-af?. @ EehpedstEtdy!

2- (4-chl or ophenryl )i 0of4, 8, dh@xane e ranidiene] £ 25k ag hoxy %ZocgEXﬂ{m' e

77) 0.3 mM of BE3~CEt2 is adged d{p W se to a mxture of 1 g ( nmol ) of
.ethyl para-chl pREFTFBXGatEt &t # Jagﬁto?’?c%f%foﬁ H&&dikAt e fdded above 20

in 20 M of 5CH2C z, stirheedodtirr Qﬁlﬁ:libems&ercaimﬁo%.ndAfmﬁrtcﬁt&cBrﬁ%&ﬂncf ofr2 hours
at room t enper atur t reaction . .nedi is washed twice with 20 m of
sat ur at ed NaHQ%‘% u%l]lealg gz?r?%gveﬁﬁlasle %&g’i gD aqi\}é’zéﬁﬁlt"éﬁﬁf‘t%én and

evapor at ed. Thé-ffesi dual oil is chromatographed on a 25 colum of silica

and eluted with an Et OjghkeygbRbexape M XEL &, dd: ity ib%ég“a%re()ft whi tish

crystals is obtained and this gr oduct Ts recrysf om acet one. 0. 32
g of white crystals isZIcoffabeBdetyaEld:T 25)em mSec .- 1P$6,132C530 Exanpl e

78: 2-(4-Chborophenyl) gpiroblaB- dt oxane- Sn9th&aind hengl- 2-gar boxylic acid A
m xture of 0.0 ey ) o he esper. prepared in Exanple 77, Exanple
[sic], 0.5 g (g{o%rré):?’)e égl]ggfe%ﬁ&-{?g?@nn? o‘fh%ﬁ ™ 10 M of water is
stirred at reflux for Byhwagftedr ecGminlegy, ddwpawsl tion sredeadted it i ed
wi th concentr atse ' - acted.wi th ethyl tate.
The conbi ned orlggn:%uﬁpv%l%io%ﬁ%1??‘36%(%%%/6&{99%4%\%&5855eag:ya%ﬁg ried
over Na2SO4 andfi™Hén ERRpEPAEEHORTHE recm@late oi(frpy & ymiahtezedof rdm a
sui tabl e sobveMour® @8eggehevhll® SQFFd-isntsol ated (yield = 64~). mp. -
244-246C 5 Exanple 79: D, )

(5- Hydr oxvnet hyl - 5H di B8z PN Dhe fOERYSH Yot HeoPrAPAFREUAE & 11 ¢
(0.05 nol) of Hddinfeenzehdct] cyisl okeptwanepbrcasboxahdehydemppi epad edidO
according to L. | Yo n 1972, 407S), {6 ml

et hanol, 16.2 rﬁa%é'.%%#gl )mofj'aqglené%gg%}'fo%ﬁaﬁ%éﬁydghg Fu ?%n,lﬁgf’m of
water and 6.6 PYAP-EF3foIdnDbiE G OFBLiet ref| aked For A®rhoutlsem Theoe eact i on
medi um i s then pPpow.edsignt.asyolitre of water 15 with stirring and the
mxture is extracted w ﬁ‘lh Cl%f,%ig]e conbi ned organi c phases are dried
over NazS04 and evapor at*&d. TRAGIRTHC nBBS | WRIGWFREEES | RER6DEV  of
absol ut e et hanaif ahbedicsmposesisasofi hiiegeimmdmiied sebkullt Wicah tsefi!tered
of f and dried. f.or oguct ; obt.gj_ned Lel d:| _40~) -
162-163C. NMR (%%81(%5): ‘g‘%’jg- §%?'igfr’€ﬁ); t@'le?zkf%‘jk‘? 7.?%.5“3%, WPe Ethyl
2- (4-chl oro heRAOSRHOTS]- 1, Breli agsavasign2®f the PPARa receptors has

5' H- di benzaba, dexrc| phppseneled- ¢af Apxykhat %r&%é@gplr%p%%cgt@sxtﬂ{ el 2.9 9
(15 mmol ) of par.atol %ul phoni ¢ _acld rmnorédrate and 500 m of toluene in
a reactor fitted Wt nCSFRPRAG pBAr EXEP1E 40 refluxed until the water
has been conpl etely reioredspe2ifiigalQy0O5thel pf6bctieotli ehepeeppsesaabove
and 16 g (75 ) -%@ﬁi .par a-.c r l.oxgacet are_t hen added. The
m xture is rem%xe‘? for g t&%?ls%nA;E%%r %c %%%ﬁg?gt %g ?éﬁ% i%ﬁvﬂg‘é’f’%ﬁ?s
washed with 300-iRi%pfmeamboitismt Qv UuerusonbdHeod sof ut ibhdahdatsporwi t h

300 m of wateriapthenof gaibs phase) i edbi eduayen Na2S0Q ahdihels rar
evaporated. The residual oil is chromat oq:r aphed on a colum of silica and
eluted with a gfggtocytes 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,
Denefle P, Auwerx J, Staels B. 1995. Eur. J. Biochem.:
232, 179-187). These genes are modulated in a
coordinated manner by PPAR and thus represent good

markers of the activation of the PPARa mainly expressed



11 - 67 PCT/EP99/04831 Exanples R R3 R mp. C77 ~ ~ COCEt
\1/\519%24&013: 1.2 (3H, t, \ 1 J = 7.mi Hz); 4.18 (2H d, J = 12.1 Hz) ;
4.22 (2H, J =7.1Hz); 4.35 (2H, d, J = 12.1 Hz); 6.88-7E§19/E;;g9|§—‘1%8@,
7.13-7.25 ?‘5?4,"”%?1,‘ 7.33 (2H, d, J - 8.6 Hz); 7.537.63 (3H, ny, 7. 1H, d,
J =7.9 Hz) 78 , /| COOH 244-246 DVMSO d5:- 4428 (2H, d, J = 12.1 Hz); \ \
4.47 (2H, d, J = 12.1 Hz); 7.077.47 (3H, nm); 7.78 (6H m; 7.91-8.05 (3H,
M 79 / | COOC2HB 206'%08R8PREIC 1 G41SSHe t (Byaissaps) 0,3 gFquielle F] =
11.5 Hz); 4.1 (2&btee O, -Diul:la)M,4.Vs7al—(lJi§i:q;d,l§9S7=. %t?églé%)igﬁ)ﬂo%\,(ll—f\)x&d J =

: =115 H): 7  s); 7.2-7.
ééigm'ﬁ)l’-%eza (é%ﬁ%%’é‘/ 03%1%&&%%‘%%@66%9: igodated v jinizign”) : 4
. 6( 1H d, J =hepabig infusipg |of dollagehdskiz) (whsbaf 1H4ks J whokd Hz)
2R S) 9. 2udi et 12dhadl indduadd o Sxenangeahl 6 YIACEICAOD) Exanpl e
81: 2-(4-Chl or ophenyl| T8 b di heny] 1,3Toxa2|nan Thi's prodict’ 8 ot ai ned
by reacting 3- aﬁ??\ogl%uﬁdi Bhg?mtii%r@p%ﬁmﬂh Wi ke cergroifemealidehyde in
refluxing tol uehewi spebé pIreselE@Ofa rdrpl senasulphoni £ %%ndc_EQ%%g_p l(J)EZSNI\/R

- obt ai ned: 10 m p.
(ot 1 AR o O 8 AT b0 95 SRS B a3 Pevmye bier o
4.96 (1H, n); SEe4t(eKreeds D039 .t ChR GodlvH wate stVWRuOQLOAO0kdn- 62
CLAIMS 1. Gapoypgh-of offori'ﬂcgc%llafilonpqlgcﬂg%%n%ig:s&is%élr{fe Ifrrl] DMSO) in
L15 culture medium supplemented with 10% foetal calf
serum, 0.2% (mass/volume) of bovine serum albumin
(BSA), 3 g/l of glucose and 26 mM bicarbonate, 2 mM
glutamine and antibiotics. After incubation for 24
15 hours at 37°C in a humid atmosphere of 5% C0,/95% air,
the cells were lysed in guanidine thiocyanate solution,
the RNAs extracted with phenol (pH4/chloroform, assayed
by spectrophotometer, transferred onto a membrane (Dot
blot, Northern blot) and hybridized with specific
20 molecular probes according to the procedures described
previously (Staels B, Van Tol A, Andreu T, Auwerx J;
1992. Atherioscler. Thromb. 12: 286-294). The cDNA of
the clone 36B4 coding for the human PO acidic ribosomal
phosphoprotein (Masiakowski P, Breathnach R, Bloch J,
25 Gannon F, Krust A, Chambon P; 1982. Nucl. Acids Res.
10: 7895-7903), whose tissue expression is stable, was
used as control probe.
The cDNA probes were labelled with 2P using
random primers by means of the kit sold by Boehringer
30 Mannheim. The membranes were hybridized with 1.5x108
cpm/ml  of each probe according to the procedure
described previously (Staels B, Van Tol A, Andreu T,
Auwerx J; '1992. Atherioscler. Thromb. 12: 286-294).
They were washed once in 0.5x SSC buffer and 0.1% SDS
35 at room temperature for 10 min and twice in the same
buffer at 65°C for 30 min, and then autoradiographed
(X-OMAT-AR film, Kodak). The autoradiographs were
analysed by densitometry (Biorad GS670 densitometer) .



.Z as defined b&

X and Y represent, independently of each other, a nethylene group; an
oxygen or sul phur atom or -NRa- in which Ra represents a hydrogen atom a
(C1-CH)al kx‘lp 0gj)CG-CI o)aryl group or a 3- to 10-nenbered heterocycle 10
conpri si ngWP¥4llendocyclic hetero atons _chosen from0, S BAHERIYH$R sajd
aryl group and the said heterocycle opti8Rally being substituted with one
or nore radicals Z as defin bel o R represents a hydrogen atom a
(Cl-C~)al kyl group; a 1%53 p g%ﬁtasrﬁ%(rﬁe- Gy g?%d%/?f GLFc&eoal kyl ;
a group - ( CHaepapiCQRie iexprasehign ineran sicRidegar, from 0 to 6 and Rb

represents a hydrogen m,Qr. (C1-C7)al kyl group; (C6-Co)aryl group; a
3- to 10-nenbered het erlra%egyc eéoa%&(r?prieécrp)ﬁﬁsfxﬂ} 4° nd8§§cl‘?‘%oh ¥t atons 20

.chosen from O iscaeRsed BY(66-24dlovar yirqaCime@t) wikly| theoupmpcunieiotg

under st ood 4 hagxaheraryl gooups) Presgnt KasB.aod the %qc@it eppcygle are

optionally subs%'tut ed Wthh one or nore substituents chosen from a Tadical

G- ahd QPEeIVed) aPREVARESdHai niBEBFIRY Lepr eSakrdsina Raydr ogen
at om aI I(Cl- nga@dnyﬂ: Bf 0,U|o;1 B&Qﬁe&échmdroxy@a&?de'rw@,(Cg- 99&%@%&{-_{ Je¥ oup
optionally su Wi one or re.radic as defined bel ow, a
group -P ( O )B%h%%ggjp'( %ﬁ@efxi‘ﬁ' mﬁ?éﬁlﬁggangs’gé'algé‘r; indepeardem-ty, a
hydrogen atom @82a (CL?7Z~3&Tkyl ¢Soasis 3D, a gvoipac (CHZ) tkEEIRS .. ,which t
is an integer &g to 6 =~ epgese .qgen -atom or_a (Cl-C

)al kyl group; g §£r‘%‘3% I?boﬂ%fl%ﬁgfti ﬁ'ghfchrﬁaéalgm%g{rlﬁ&f Hﬁde%‘h% YE
represent a hydfdgen &t-om CAipcl- Gavastyl gPdup, HSrld®) RIGhED (the, - C- )
?I kyl |) nl\li\/n:CthﬁatocMs@Ola%Olﬂreat?&i R@E/hEPﬁ%ﬁé@@% mrc?lseQJcé) ﬁR&rh
Cl-C, ) al kyl, r ive o and R 1 together forma -(CHZ)r- chain
in whichr is g%g%‘%%gggéeéﬁg"? i gD%Y‘*J%?n Ak RET e i 1y
represent a hydasgesz dfonfomzdlds GL- ahlialvkyl Ipodip; Nt ;Clid4). gwcl oal kyl
;. ( C6-d a ; Car kyl:..a . 3- to 10-nenbered
heterocycf)leé co%%;risiqﬁgg%cfx?ﬁhfﬁéo?; %% hé gFo P eongo%%%%réﬁgf Pgmt@,e N and
S; or a fluorehRVeREdep; A% saVdaar yPPAR®uUps Simédemt i ne®zlos Reriehe said

heterocycl e andepheaseed 10 dudlONfbHeilNORAY-1RRiHRg substituted with one
or nore radicals Z as defined, bel 3%(, (ﬁg?al ternatively RZ and R3 together
r

forma chain - ( CHz )E¥®RES$$+%fhi s At spdingquéPrt otlpe | A8O, 4 or
5: 15 or altergahesely RatanepRodwgst hi foimathecWlune ()eated for ~~ A 2

R~ i n whicjy Al,an i e{\.g%e -d,0) ,aryl .or a 5- to
10-menbere{l]O ar %%&??@gie‘{%?gc C e@dé%@rép@%?}%%%%“gqf éné%gyﬁ"“?c hetero at ons
chosen fromN, O and S'R@QVRhBeSaldearsHPIRARS arellativeatd hibeetasec| e
optionally beatabge i®) addition to the substituents R Z and R~3, one or
nore ot her substituents chosen fromthe radicals Z as defined below and in
which Rz and R13 together ferqma-chatn25-(CR ) mFE (CHz ) n- O

-CHRI g=CHR15 in which mand| n are, indepenpdentlacoan infeger fromO to 5; E
represents a bond, O S, -NRe-,.1N ch Rer esents p hydrogen atom or
(C1-C,)al kyl or alternativepy ?%tpl.:%uent 5—a f‘%& %,é]_a-l-kyl ene or (C6 30
Clo}larylene chain or a 3- tp Qo9mpewddred di vdlként l6at er pcyclic radi cal
conprising 1 to 4 endocyclif hﬂgz{;&@t@m chosen fromOf N and S; and Rl~

o)

and R 5 are chosen, indepentdentty—fromahydrogern—eatem ( CL-C ) al kyl
and ( C6-Clo ) aryl ; W O 001 04011 - 71 PCT/EP99/ 04831
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 control of PPAR in cells which express PPARy.
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, Vvidal H, Auwerx J.; 1997. J. Biol. Chem. 272:



R~-, RS, R5 and R~ independently represent a hydrogen atom (Cl-C~) alkyl;
(C6-Clo) aryl optionally substituted with one or nore radicals Z as defined

, bel ow; g&rg%g@}ogelo nmenbered heterocycle conprising 1 to %ﬁ&%ﬁg’?{@y c S

hetero at n from0O, Nand S, the said heterocycle bei ng
substituted with one or nore radicals Z 48 defined below, Z is chosen from
a hal ogen ato y. group;. nitro;_ cyano; phenyl henyl (Cl1- C~) al kyl ;
10 trifl uorone H%ﬁ(t{; ld‘{@?’& SPIRF LT | oRBFES sGEBEEEUL éhfp geoné’PéR mor e
hfllko?enl athomslréiiier@e akkergnt ( Gikﬁr) h@knlﬁyil t@p@b zs(-@zx Cg)angcyd,ﬁiurp aggl C-)

al kyl sul phony p . _carbanp

al kyl car banoyl #ﬁle&ldﬁ(pgf%af% §| cg*"1 n%f‘/?mo??ﬁ Célﬁrdl l&}}e 1§hé(ﬁilﬁ16ne

vdi (Cl- C~) al kyllsinare ceng ovh the COORPes nsuhpléx RFirepr éaerhe plAgdiagen
atomor a (gC1- Kyl t%lé@_ arpd AyepLesgnt Cs) al kyl

(CzZ-C~) al kenyl%lﬂe t%ogg{{/a kyl gne |VF1l %?cﬁ %{ésg%)ﬁiyl\)e%e chgéﬁadé'nl Frked to
't he group el frati vt lenaeviiddRi ﬁg Aduwgrx0Jgr oup99B-P (0) ( ORX)
(ORy) in whi ch:Butakemveee of 94 he m@aniLngs gt‘k\!@n cfélrlsA abave and Ryx.and Ry
i ndependent | y 5%131% emgf t&ﬁs ngaﬁl ven f above; Wrepresents

-G COORS i n wh repr nt C(%%@ l(SCfrén)SfQIrR‘@ﬁyPé'néhe( Cl- C~)
oxyal kyl ene i "S®H0 whivilrushe ahfyl enie:.a:ihal reaxpxelssnkedpmt he reoradp €OORg or
alternatl\@lyﬁ,m’sor[pgmng B Rar nt en at 0

(Cl- C~) al kyl o%,g or atecrnatla\?e zigre;?’epqtg%qh—%%% %mné?g) ( ORL
) in which D t]a?( oh&lb: f 8he &F3 s Fress veelbbovers dmoGuiandeRZ and

Rt i ndependentaty taketenespf 3bb$00§afﬂél£1% %é/:;endégﬁve (il%r ERU %
phar maceut i cal Cllil?_rgcce tabl(g ?al ts_ther bei ng erstoo that ( i

when RZ , R3 , E?Eﬁfﬁeﬁtﬁgd%égn 0@5“&091# Xeﬁﬁgtﬁ’rr @Hﬁesent
an oxygen at onacqirdiopr es«entas mmddeds  daskc Rbbé®ppesenbasayhy@dagaansat om or
a nmethyl gr up g@gf andp R,k oget her h.the garbo W O 001 04011
- 72 PCT/ EP9 10483 \I/Dan ch % é ?her’r) g{ioho a?%r% anyrit?f%te(#(éfef@l Mowi ng

di val ent radi c¥kadin %N@J@mh Cetl Ll eCihi3 RO ABO0H3T ~C ~, ~OkdiebOHl, ~ /

~COOCH~ ~ or /VYM@Q& (' ip1 ey R4,Br@§gsR‘Fl an%tg’elr CRf es%r}_hag
hydr ogen atom _ X and rep ent 0; ‘and Rrepresents p rlc',%? peridyl or

substituted pl%‘é‘f?“a’gﬂ“] 'the]'r'cl'J t ddes RdPlrept¥ent 2(7@“ ord ‘§@5§19|)tut ed
phenyl . 2. ConbbHuend B6f tbor&‘rwh@u:l'sacchédlcﬂglbo v@r@ wadshéd) whigh ¥iand Y

represent gy e t rding to either
of lOCI aims 1 anic‘iyg Qn& P%ug%%i )%)gp%leo‘% 8?% H’?‘%Hrﬁy £HIER at om
4. Compound of “P@}MJI aCPn&aEBiEgng 403 an?ogﬁ@l of call@ mesdrim. 3, Afnewhi ch:

15 R represent srandWeboga atfamcda 1(Clee) akksrl ghau v
pht hal am do( Cl1- C~) aI ké/l !gﬁcgup, 812 cleoal kl;yllg,é a lhgt gpgc;(/:éTeaacglgeFYned in

Caiml; a ( BT grPPT oM (Fcs-E% Pracpidvrect Aescyikphy |
group; it bei n]gr@mlmﬂ)oodmﬁm LheaabybugroupRappesent sdhddnd@nang,t he

sai d het ergcycigfég@ré)% 1‘fanal Iy §<¥P§éiﬁ”§ed W &ggg ngr pﬂg:ﬂeﬂ SZSS'{I tuents

chosen froma (Cl1C- chain; a hal ogen
(ClC~)al kyl o ?‘6‘1’%1{@5‘/ %lﬂ}&tlQQﬁlécﬁw‘{Wadné’m Aor & li@roden Batigys; M,

(C1- C~) al koxy; sedeBs 08 oupi g GO uwer2S whirgh7A and gRf, ar Shdh. d%_&ned in
Caiml;, R1 reP hyd ogen atom a (Cl-C~)al kyl group i‘t COORc

in which t and %Pjte def hedSi FEFESTEE, T iy eRa-S nHBﬁeﬁ@@ﬁFP
represent a hymbg@n atom a 3 0 group ( CG Co ) aryl or ( CG Co ) aryl (

G0 ) S e e SEuRe el 1 S0, Raco o] v, bet o

substitute one or norée radicals ¢©
(Cl- C~) al kyl g¥bYRR ot iBreitey Isubstituted with cne or nore hal ogen at ons;

EhS aong M i e pecpermd S ERRLY w P ben
with the J3TkCAT construct is

increased when these cells are incubated in 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.



WO 001 04011 - 73 PCT/ EP99/04831 or alternatively RZ and R3 together form
the group (a) as defined in daiml in which A and Az represent a phenyl
roup; an nd R13 together forma chain -(CHz) mE- ch m
% ang E asggi@o@ gefl ned |gn Caim1, or ? chalﬁl -C%—IRl &?;@gT@ﬂRQ/WJCh -R14
and R15 are as deflned in Clalml or al Z\rnatlvely Rz and R3 together form
a chain - (CH2) rl- IS eger, e to 2, 4 or 5. b.
Conmpound of formul a I adclzwc.:go [ ng Yo gr?yéﬂt}%e of tslgﬂ'@ aci??strf]t y34ue £oFhi ch R
represents a h{RFRJAPHGHE RGBT ©) dBRKCAFIoup; (C3C z ) cycloal kyl ; - (
CH2 ) p-COORb in V\:hl chrp agd Rhnane aseglefinegdoiny %Illz‘gld {ng? d 9 aryl or
a heterocycle as defined in aim1; it being understoo ﬁa he id 15
caryl group and ¥R LHFEHS ATNER Afe B iMRURS ¢ tFrammse i Mlasone or
nor e subst i ueatasl wdiosenid rdsnad kdlcegen atom a (Cl- C-)al kyl group;

(C1- C~) al koxy; or -A— Rf,are as defined in Caim1l;, Rl
represents a (Cl-C~) vl Ocglrr!:h- O(@Z@D?Q%Cxﬁé:egré’ﬁﬁel n"DeRWed clpr@lddd R~
=afb Rl are as

are as definedfén Cllé'vl m dava grouh - CENR1oRidmpoundii clbfRl opRah
m as defined in
gggu%l %ﬁ‘%’%{f?to SVRBr form

defined in O aj1do Ing g and)R3 t@g@rtlhe 58

Caim1l1l in which Al and_ A2 represent p eny

a chain - (CHA}TAES. (&ffey fhree wArys th23 aarfl n 1peptaasentDOS And £E
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(mM) 39.19 + 9.21 | 29.90 £ 10.22° -24
Triglycerides
D15 (mM) 1.78 * 0.54 1.07 *£ 0.74° -40
CHOL 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

25

p

<

0.05 relative

Whitney test.

to the control

in the Mann-
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ntended to prevent or treat dyslipidaemia,
atherosclerosis and diabetes.
The examples which follow 1illustrate the
invention in a non-limiting manner.
The following abbreviations are used in the
25 proton nuclear magnetic resonance (NMR) data: s for
singlet, d for doublet, t for triplet, g for quartet, o
for octet and m for multiplet. The chemical shifts &
are expressed in ppm; m.p. represents the melting point
and b.p. represents the boiling point.
30 Example 1:
Methyl 2-methyl-5,5-diphenyl (1, 3]dioxane-2-
carboxylate

A mixture of 22.8 g (0.1 M) of 2,2-diphenyl-
1,3-propanedicl and 100 g (0.98 M) of methyl pyruvate
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pro uct 1s then recrystallized from 40 ml of
diisopropyl ether. 7 g of a product of m.p. 1ll6°C are
obtained.
Example 2:

15 2-Methyl-5,5-diphenyl{1l,3]dioxane-2-carboxylic
acid

79 of methyl 2-methyl-5,5-diphenyl(1,3]-

dioxane-2-carboxylate are refluxed in the presence of

2.6 g of NaOH in a mixture of 120 ml of methanol and

20 30 ml of water. At the end of the reaction, the medium

is concentrated and the solid obtained is dissolved in

300 ml of water. After acidification with HCl, the

white solid formed is filtered off. It is

recrystallized from a mixture of 50 ml of cyclohexane

25 and 50 ml of diisopropyl ether. 4.1 g of a product of
m.p. 148-150°C are obtained.

Example 3:
Ethyl 2-(4-chlorophenyl)-5,5-diphenyl[1,3]-
dioxane-2-carboxylate
30 42.5 g (0.2 M) of ethyl 2-oxo0-2-(4-

chlorophenyl)acetate are placed in 400 ml of CH,Cl, in a
500 ml reactor. 22.8 g (0.1 M) of 2,2-diphenylpropane-
1,3-diol and then 14.2 g (0.1 M) of BF;-Et,0 are added.
The mixture is left to react with stirring for 72 h at
35 room temperature. The reaction mixture is taken up in
NaHCO; solution. The organic phase is washed with
saturated NaCl solution. After drying over Na,S0; and
concentration, a very thick oil is obtained. 150 ml of

isopropyl ether are added and a white precipitate
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7.1 Hz}; 4.1 (2H, q,
J 7.1 Hz); 4.35 (2H,
d, J = 11.8 Hz); 4.53
(2H, 4, J = 11.8 Hz);
from 7 to 7.2 (12H,
from 7.38 to 7.41
(2H, m).

m);

Ci

COOH

244-246

DMSO d¢: 3.33 (1H
exchangeable with
CF;CO0D) ; 4.35 (2H, 4,
J = 11.9 Hz); 4.13

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

7.1 to 7.5 (14H, m).
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(&L0%E"E& ()4 ~(&10%' u& ()- 11" (&10984&] () - kkkl Gtd 17.12: BUBA0 m)l. £rom
'10% & ()-3 A|*' 109%&& ()-3 P '10% & ()-3 F ' 10%& &:,(:25-% ,glgcy O
&10% & () - | mmePeet—bb416 Y3203 "Jﬁé—@‘—a—"
' 10%H( H&' ()-3|3 ' 0% & () -3 (6 &COGH () r 30235 pppoKE@IAg| [3 -7810¢H 2 s) ;
10% & ()- 3 '|10% & ()13 ' ()-3 ) | 10% & ( ag, 0/§&'() 3
L 10%HSHHE () 43AgBgCqOn Vg 0(  9&IPW& () - 100} -~ "10% & () -
8&10% & ()- mlQu% & ()-10(1Q j sss|[: ABLO( ‘9&10%{1& Op-82) " 988B% & () -
S 9&10% & ()-31| 9&10% " +& ( 8&10% & ()-3 (26, d, J = 11.9 Hz);
$ 9&10% & ()-3sHttuuu|[: A410(
from 6.88 to 6.91 (2H,
m); from 7.13 to 7.45
(12H, m)
7 CH‘ COOC;Hs 151 CDCl;: 1.36 (3H, t, J
= 7.1 Hz); 2.47
(3H, s); 4.37 (2H, q,
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 Ckh COOH 193 DMSO ds: 2.02 (3H, s);
4.10 (2H, 4, J = 11.8
Hz); 4.64 (2H, 4, J =
11.8 Hz); from 6.89 to
7.2 (14H, m)
9 é?ig%:L COOC,H; 190-191 | CDCly: 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 (1H,
m); from 7.2 to 7.4
(12H, m)
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CYYZ[\ | [ NA410! 10(10( 10(| F D8j 10% & ()- 8 [$9' 10% &%) T $ I:$99 HOY & (1p- -
(1H, s); 7.04 to 7.42
(10H, m)
13 COOC,H; 182 CDCl;: 1.17 (3H, t, J
= 7.1 Hz); 4.26 (2H,
g, J = 7.1 Hz); 4.55
(2H, 4, J = 11.8 Hz);
4.71 (2H, 4, J = 11.8
Hz); 7.29 to 7.70
(15H, m)
14 COOH 211-213 | CDC1l;: 4.56 to 4.65
(4H, m); 7.22 to 7.62
(15H, m)
15 " COOC;H; 152 CDCl;: 1.08 (3H, t, J
= 12 Hz); 4.09%9 (2H, q,
J = 7.1 Hz); from 4.32
to 4.36 (2H, m); 4.53
(2H, 4, 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 r COOH 234-235 | DMSO ds: 4.42 (2H, 4,
J = 11.9 Hz); 5.01
(2H, 4, J = 11.9 Hz);

from 7.21 to 7.61
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HZ),’ 4.9 (ZH, d, J =
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21 H>° COOC;Hs 103 CDCly: 0.98 (8H, &, J
= 6.9 Hz); 1.52 (3H,

H3

t, J = 7.1 Hz); 2.17
(1H, sept, J = 6.9
Hz); from 4.43 to 4.5
(4H, m); 4.85 (2H, 4,
J = 11.9 Hz); from
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s ' : 9 () - 109&" k& ()* **s&10%
& ()-N&10% "' |& ()-N&1pP% ' & ()- |d°s&l0% | & ()- B 8
& ()-HPQ gpqrkS8AN&ION&10% ' & ()- NN&10% ' & ()- N2, T = 11.8 Hz);
6.93 to 7.43 (15H, m)

23 COOH 197-198 | CDCl;: 2.03 to 2.09
(2H, m); 2.46 to 2.60
CH (2H, m); 4.33 (2H, 4,
J = 11.8 Hz); 4.69
(2H, d, J = 11.8 Hz);
6.87 to 7.57 (15H, m)
COOC;H; 209 CDCly: 1.31 (3H, t, J
= 7.1 Hz); 4.32 (2H,
q, J = 7.1 Hz); 4.6
(2H, d, J = 11.7 Hz);
4.8 (2H, 4, J 11.7
Hz); from 7.05 to 7.75
{19H, m)
COOC,H, 108 CDCly: 1.45 (3H, t, J
= 7.1 Hz); 4.45 (2H,
g, J =7.1 Hz); 4.69
(2H, 4, J = 11.8 Hz);
4.89 (2H, 4, J 11.8
Hz); 7.20 to 7.65
(L2H, m); 7.92 (1H, d,
J = 1.7 Hz)
COOH 217-219 | DMSO ds: 4.26 (2H, d,
J = 11.8 Hz); 4.83
(2H, d, 0 = 11.8 Hz);
from 7.1 to 7.54 (19H,
m); 13.4 (1H, s,
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Cl

{Qg
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exchangeable with
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1098vB( M ( (M& ()-% " 10%VB(M& ()- |6: 10%\/B(|v&() M ()-L
0%/8(!\/&‘%())90/%8' -4108( Al.11098(& ()-. AN .1 1098(& ()-% gﬂ“;ﬁq’f%%%ﬁ
s109B(M& ()-' | 0%\/B(|v& ()- ! 10%\/8(‘Né ()~ 345PY) bA4108( A ZL&10%" 9& ()
CL&10% ' [ & ( &10 3 Y 10% &
Y'10%&8&' () - L08(§ 8(d sFE%H J&%ﬁl | RFede: (426 (2H, 4,
“L&LOYN N& ()-: L&L0Y 2109% & ()- J = 11.8 Hz)
L&10%D D& ()-: g7A410 #710% & )-,s(#"l&/‘ & ()- s(#"lO%& ()-
S(#010% & ()1; s(#1109 \4108(/ K\ K| ] s(#1p IsT#M1-G041R) {) ]
s(#010% & ()] s(#7109 10% & ()-;s(#"lo%&m()li to 7.54 (19,
"#$9%&' (| DA4108(/ K\ <s S #S(#01D% & () -} 5 #4509 g%}g
S(#710% & () 1; s(#7109 .| 1 (45CDEFW ?A410 /ngj# &%) -
C(s(#M10% & ()-; (s(#01 C($(#710% & () -; (/K Q’Hl’}@@#a@l)%v&t@)
FGHI JRW \ <A4108(/ s(#" L $(#010% & () - s(#Aé@%@D()
ITKN<|]s(#210% &Kéa ;'S s W el | xyob/A4LU ~TO% & S =
S(#M10% & ()4: /K& ]s -;E ¥ 10pFRE ¥, ‘% ]200/98?2() H ot J
el o
s(#" 0 & ()4;s(#" <|];s(# 0 & -
s(#110% & () 1; s(#"109 10% & ()t #” Af K ? (%ﬁlégf{
S(#010% & () 1; Ys(#"10 #710% & ) LB (#N 0%&120) 3s$3¢ft1:0%@2( -
pPOA4/ (#2109 & ()-: s C:s(#0100618 o bo: S (#5109 &4 () - ¢ K
S(#M10% & () 4; /K <] sSSA4/s(#’\1(%&' ()-; B(#110% K& Q‘ S #"1000&
S(#10% & ()A; from
K\ <|]]1s(#710% & () - $583A4/s(#’\10% & ()-;s(#1pes & (5 ,(sﬁ#mq‘%{&mg)ﬁ K\ <
| 1s(#710% & () -; s(#"1D% & () - ; $)}034AHOS3PA/ s(#"1D% & () - L SL#°10% & () 1
[ K\ <| ] s(#M10%& =S+ s {HHOM- &) 2 A () -;
IKU<|]s(#"1096 & 8J-; s ) - CRLROHOPS &277) - ; SPMSA@RG & (76 (2N UA) ;
Y: 109% & () - Yml0% & ( '[()-110' 10" 10" ; 8P%B &' ()- -
Y6 10% & ()-H|[:vu4/ L 109688] ()-$ 3 %0%}?85(2}3-‘1 #* Todd & ()-:
C@ 10% & ()4 "sl0% & IvUsl . 0% & ()87 109P& (3HS$D. 10% &) ()-$
' 2098 & ()]val M 205 00L& (- m 10 1001003 405 R &5
' . ! -m
10%& ()-$ () axx@/ o 711(6 (14K, m)} 12 1
L' I M 1098(&[()- Y4l M LOYB(& ()-YAL' | M 10p8( & () - V4184 B0YBkEh{ge¥BLe abpX<>/
| M 1098( & (){Y4' L' I M LOWB(& ()- YAl M 1098 & () - YAl M HQI&(&,() - YAI M 1098( &
() - YA234i SWI$7 2
| M 1098( & () 4Y4l R/Plo%( 4Ll FPeeB( & (3194l w%%(&ﬂ()r—owml MHLO9B( &' (
) - Y4i | KxX@/ m; 1.47 (3H, t, J =
L' I M 109B( & () - Y4l M 1p%8( -YAL' I M 1098( & ()-Y4 m} 1098( & () Val ABCpX<>/
| M 109B(& ()Y4AL' | M 1p9%8( & () - Y4l M 1098( & () - YAL ﬁi%(ér‘(’} YA MFALO0YB( & (
) - YACXYyzZsSW/ >/ 1.9 (6H, m); from 4.3
| M 1098( & ()4Y4l M 109B( & ()-YAL'|I M 1098( & () - Y4l M. 1094 )- YAL',I M 1098( & (
)- Y4 WKXX@/ 4 O k) H
L' I M 109B( & ()- Y4l M 1098( & ()-YAL' | M 109B( & () - YAl RE1GHBP &= (IL - P4HZ KYpX<>/
| M 109B( & (){YAL' | M 1p%8( & ()- YAl M 10%8( & () - YAL| EMLOIB( & () -1¥4 M; 1098( & (
)-Y4)*+ sW'>/
| M 1098(& ()1Y4l M 1098( & () - Y4L' MPLOVECR: ()24 TML09B( & (
) - Y4" abxX@/ (6H, m); from 7.56 to
L' I M 1098( & () - Y4l M 1098( & () Y4L' AL M LOUB( & () - YAL' %&' pX<>/
| M 1098( & () TY4C-T™1D® A z B(& (
" )-Y4' " asWr>/ 31 CDCl;: 1.25 (3H, t, J
| M 1098( & ()4Y4l M 1098 ' ML 1D9%B (& () 2 YALHLM 1098( & (
OISy c¥bE PIBER) () 2 YALLEM 1
LI M 109B( & () - Y4l M 1098( & () - Y4L' A VF TOHBER) ( )4-PAL' (P g spX<>
{M 1098( & ()-YAL' I M 1098( & ()- Y4l M 109B8( & () - YAL ii' Jlo=0/<§l&'4(m)\?4l4li/l7llof48(&' (
)'Y485W>/ (%, d, S = 21.4 HZ),‘
| M 109B( & ()-Y4l M 109B( & () - Y4L'|l M 1098( & () - YAl M 1D9/B(L&, ( 3} Y4L'9I6MA0IB( & (
) - YA89: nopx X@/ 7.70 (14H
L' I M 1098( & ()~ VATM TOYB(& ()= VAL TV 08 ( &= YA v T078 L&t =Yt —utf= /
P&LOYR& ()- | "s109&& ()- | S910%&R&' () -
| 3mMLO%&& () -108(Y108(108(1 M 1098(& ()- YAuwyX7|[:/ 5Y 10%& ()-4 ,Y
109&' ()-4 ?2Y 10% & ()-4 ! &10988& ()- YW&I0%p] & ()-!18&10%& ()-, G [:]|[:/



' 109R&' () - #9; DFI QV_?vU4/
i 109%&+! 8& ()-9%i 10%&+! &&' () - $i 10%&+! &&' () - $i 109&+! &&' () - $i 109&+! &&' () - $

1 0

exchangeable with

CF,C0O0D)

0,

i 10061 %ﬁ’%" $i 109/21122&\/?? / $i 100@:+ 88 aSi10%&+! 88 () - $i TOVBI 4& 1) - $) 2

?i{fé%i! && () - $i W0%E+ F& ) - $i 10%8+88& () 181 LOURHSR () 1 Hel Q¥&H £&)19) 2

Tm’éﬁ/&ﬂ && () - $i 1098+ ¥ ) S Do+ &8 () - $i 109RHT & -¢) HB) llo%m@() $) ?

f FvU4/ d, J = 11.4 Hz);

i 1098+ &8 () - $i 1098+ 8&' () - $i 10%&+! 8& () - $i 1098+ £&' () - 3] 109+ & && () $)?
T Wfﬁﬁ/&ﬂ &&' ()-$i 109&+H &&' () - $i 109&+! &&' () - $i 109&H+ 18, () $i LOMRALER' ) | $) ?
.TiF;/lngé/&H &&' (]-$i 1098+ && () - $i 10%&+! &8 () - $i 10%E+f!;'8:%7(;)8-7§z 10%37&&}“() $) ?

fizi\éggil &8 () 1$i 130&+ BN - $i 100&+EERY ()| i .0YEH B hg.$i11.Q%&’(é§e&'s(>),- 5) 2

”F \1/834/«/8&! &&' () - $i 109&H WLOVE+ &8 ([) - $i 1098+t & (PESi Vovd+B&s ()1$)?

/ 01234Kf FvU4/ _ (4H):; 4.5 (2H, d, J =

i1 1008+ & ()-$i 0%+ && () - $i 10%:+! 8& () - $i L0%BH £& ()5 $i 1084188, () 1'9) ?

KLIMNOPAf Fv U4/ _

i1 1098+ &&' (- $i 109%&H &&' () - $i 10%&:+! && () - $i 1098 &&1() 8HACYELHEE () | $) ?

N " abceyf FvU4/ S| T %&+l P +7'£<¥3c (t)o_? 7_LU<"13H m) L $)2

'y'z'{fggﬁ‘\jbi‘f‘ (]-$i 1p%&+ m odtr ([ -3 gO7ETISE 1) T3l T07e a, J

i1 109&+! &&' () - $i 10%&+! &&'Q) —Bi 10%&+! &&' (|) - $i 1098+ &&'.6) u$j 10B3' &&i () $) ?

fizi\ét%i! &8 ()1$i 10%&+! & () - $i 100&+! && ()| $i 10%&H R&(T- $t 1058 s& §) - ) 2

f FvU4/ (1H, m); 6.8 (1lH, m);

i1 10%&+! &&' () - $i 10%&+ && () - $i 10%&+! &&' (]) - $i 1098+ && €) 3 $i 0% +'€§%() F$) ?

paEvUa/ | 1i 109&! &&' () $i 10%&+ &g () - $(1 10%&+! &&!|() - S(1 %g%(&lg & ().50p

i 109&+! &&' () - $} aEVWUA4/ _ i 8.

i 1098+ &&' ()- $i 1098+ && () - $(i L0%&+! &&'|() - $( i 100/&;1 &&changiab?e with

CF,C0O0D)

35 OO COOC,Hs 172 |cDCly: 1.01 (3H, t, J
= 7.1 Hz); 4.07 (2H,
qga, J = 7.1 Hz); 4.57
(2H, d, J = 11.6 Hz):
4.65 (2H, 4, J = 11.6
Hz); 7.03 to 7.46
{(13H, m); 7.76 (2H,
m); 7.87 (1H, 4, J =
7.4 Hz); 8.59 (1H, m)

36 OO COOH 248 | DMSO d.: 4.8 (2H, 4, J
= 11.8 Hz); 5.11 (2H,
d, 0 = 11.8 Hz); 7.2
te 7.7 (13H, m); 8.01
(3H, m); 8.75 (1H, d,
J = 8.3 Hz); 13.6 (1H,




i 1098+ &&' () -

$} aBEvUa/

lii 10%8+! &&' () - $i 10%8+! &&' () - $(i 10%&+! &&' () - $(i 10%&+! &&' ()-$() ?

i 109&+! &&'
i1 109&+! é@ (%@

v U4/

i 109&+! &&' () - $234567} aEvU4/

109%&+! &&' () $(| 109%&+! && () $(| 10%R+! &&' () Pg{6E399/0483]

lii109&+! &&' ()~ 3T I0VEAT &RH[ = ST OB +&E () YR -E&E A~ ()2
i 109%8+! &8 ()-$7M\§€PQ?}aE\é>S#_ | COcH 137 CDCl;: 1 (6H, J = 6.9
lii 109&+! &8 () - $i 10%&H! I'dg)-$(| 10%&+! &&|() - $(i 10Y81. && L) )2, . 4 o
. ] N
| il‘if{“f;;if‘i&-(}f@? ]100a/§e)fr!y ]&Q'V();$i 100&+! &&' () - $i 10%&7!&E: (§- $ F?11.9 Hz);
i 109%&+! &&' () - Bcdeghnmu+~r>vU4 1452, QH d; J = 11.9
: i 1098+ && ()-$ile%&+! && () - $i 10+ &&' () - $i 109/&+!<&&'. (&fﬁ)f%o;n 7.4 to )
| 109%&+! && () - B~DF*i 10%&+! &&' () - §i 10%&+! & () - $i 10%&et! &&L () - S roé’{%&”.&& ()-9)
?100/&+! 8&! () - [H-EO%EH-§8— +1 &' () - $i 10%R+7 &8 (RE$$RIL0%R+! &&' () - $
0% s () et 0%kt g0 o 1006 k085 | BUER: e (s dobR g (-
??bol/gj{?&&é)%i i)E’Z i 193«3;! E)sai éO%I&;r!Rﬁ&' (F ) . ga( 'LGW&ﬂJ&,& (k) $3i W0%EH! && () -
Eilltl)%?‘y f‘f - (12):&?;? 810811 1085 & 10ve+! 88 )-$)? %gcy%né& -¢) 53) 'Offx'?’lc'BQk_CBRli
F: 109" & ()| Ul 109" &[()-6& LI 109" & () 16| LI 109K & €9 -46jokl ( 1310"'}%'&()6 E|| LI
109K" & ()-6 F"109%"& ()-9: <=El _2Z: SR1i F| L[) 109K gcxé%m} e'@bé%gm &L(?_I |
o ool douc el (0oL ICE 0D 2 D reande DERE UL | o
EQ ftUV\(Nz(y}a sR1i_F|| Ll 109K"& (|) - 66| LI LO%("&' ()168] L&y 109" & ()-6]| LI
109" & ()-6()[?( By | LI ) oo e rat | MEE & (ESThTos e
109%K" & ()-66||LI 10%K" & 109 () 6( -
1.24 (5H, m); from 1.6
to 1.7 (6H, m); 4.21
(2H, d, J = 11.6 Hz);
4.9 (2H, 4, J = 11.8
Hz); from 7.2 to 7.7
(10H, m)
40 ¢l t::] 230-232 | DMSO d,;: 1.0 (2H, m) ;
QVJN 1.4 (4H, m); 3.3 (2H,
m); 3.5 (2H, m); 4.4
(2H, 4, J = 11.4 Hz);
4.9 (2H, 4, J = 11.4
Hz); 7.32-7.2 (10H,
m); 7.4-7.5 (4H, m)
41 o CH, 145 CDCly: 1.6 (3H, s);
@N‘C*& 4.0 (2H, s): 4.5 (2H,
o) 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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| LI

109" & () - 66| LI

109" & () - 6} aEsR1i

& %" & ()-66| LI 109%" & ()-6| LI 10%K" & () - 6
& 8 "g‘?t’@ﬂ?{p F | ook ()-66| LI . 10%" & () - 66] LI 8’%&%‘% LI
& ()-6()2( D | Ll 10%& ()-6}aEsRI?’F | LI 1o%<&() 66/ LI o
& 66 uK" 09" & () % [ LI T09R“&()=6FakEsRli
1(()2)«"&"()-ég| qu 66| L 10%3%’%37- Fb?lsfowﬁ&(-’(h)f-e()?( D | LI
Rk AL LR o T
& ()-6/ Ul 10%4K" & D "& () - i
&'8-6ILI 109%K" & %" & ()-6| LI 1009 "g\?{)-'e(g))?(‘lo} B
& () - 6HIKVMNSW | =$ 09" & ()16] LI 1omv&4)3a|zm dDOAK & ()|- 6] LI
& ()-6()[?( O | LI - 6W mmoqf y Y=sR1i | FjL4 2516|{3|
& ()-6/ Ul 109" & () (LI 109" & ()-6[ Ll 1 “pf*| LI
& ()-6 |[LI 10%" & () - 6| LI 10%" & ()16)?2( D |PLT %%%(H&)()S@ L(RH,
& ()-6| 4l 109%K"&|()-6~ bF*IHllP%l%O& (2& ?)llé sLOAK- gk(?i Ié;. B L
& ()-6/ Ul 109" &| ()-6)?( DOj| |L - Ex
&'8-6ILI 10%("&'8—625| (LI q]O%("&'() 66| LI 10 E%@&”(*S‘Eémﬂ &7-
& ()-6)73( D |LI|109%"& ()-6}aE*| Ll |10%" & (¥-86| LIx,1094" & o-)- 66| LI
& ()-66||LI 10%K" & ()- 66| LI -6) ?( q,é}ﬁ }8%( & ()-6}aE*||LI
& ()-6| UMM & ()@ -66+H
& ()-6)7( O*3| Ll |10 20%@ % Pu$01d}W184(()3H6|U Z
& ()-6| 4l 109" &]()- )20 O | ebedd0%8" & (35 657 >5[ LI
& LI 109K" & ()-6]LI 09" & ()-6[ LI 10% il O~6)2( |0
0%K" & ()|- 6, -.012y] AR LI 109" & LI 109%" & ()} 6PN ‘1dosk &2¥) 6| ¥ =
& ()-6/ Ul 109" & (f- @) 2( Dj| | LI 109 "&'()-6’3AB€DEF5bE*kiA d g
& ()-6| Ul 109" & ()¥B| LI 10%" & ()- 6| L 10%< # 1) & (
& ()-6| Ul 10%" & () 6F\ ]~ ‘|a}aE*| Ll | 109" & 27 1(“) 851 LI
& ()-66||LI 109" & ()-66]| LI 10%<"i&'u( -18()%'.2(&[3 6}@(1::l i) 7.0- 7)566| |
& ()-6 aEf| Ll 109%" & ()-6 " :
&-8-62T{f“1%3«--(-' 6)2( I | LI 100 & ()- %}aE’*|L)I %ﬁ ‘8{53( (5§26 LI
& () - 66| H—ro0adp: L 11004 & 66LL1 pAofem. (Y. §)DF H |||
& ()-6}dE*| Uk 10 | I ?mm &4926%1 cBOLK" &(1%%(%@2}{) J6|H
& ()-66|[LI 10%K" & ) " g i
&'8-66I LI 109" & | {109%°& (}-66] LI i’&lﬁ(z)’ 6y 2 | 6}‘ | £1
& ()-6}aE*| LI 10 26| | CPOHLE] () - 66| L J1€%<4&H(z) 66/1L1(2H,
& ()-66|ILI 109" & ()pY?( B | LI 109" & ()- byl ALl 1086 &' (LI
& ()-6| Ul 109" & () 109" & ()-B| LI 10%K"& () - 6) 7( 'L ‘
& ()-6~N>*| LI 10%" & LI 10%K" & ()-6|LI 109K &%) -B| Bl =1094€" 82() - 6| LI
& ()-6)4( D |LI|109%K"& ()-]6 !"#}aEf| LI 109 48$Ld2310%<&=()n615u
& ()-6| Ul 109" & ()-66| LI 10%K"& ()16)?( Dj LJl tgx(%{() 6#9: 1
Ex| LI 1Q%" & LI 109%K"& ()-6| LI 109%!& ()-6| LI'“10¢ g8'LI
& ()-6)4( D |LI|[109%" & ()-|6>TUMKY} aE*| LI LO%K" @2, ©D%<.& (2HH| LI
& ()-6| Ul_10%" &) ()-66| LI J09%"& ()16)?( D jiLILJM.n 8.7 Hz).,
S T ) Sk T S i N G Pl S e S
CH,COOH = 6.02 Hz); 4.8 (2H,
d, J = 11.7 Hz); 5.0
(2H, 4, J = 11.7 Hz);
7.4~7.7 (14H, m); 8.9
(1H exchangeable, t, J
= 6.0 Hz)
F_F
46 F COOC,Hs 145 CbCl;: 1.1 (3H, t, J =
7.1 Hz); 4.11 (2H, q,
J = 7.1 Hz); 4.38 (2H,
: d, J = 11.9 Hz); 4.57
(2H, 4, J = 11.9 Hz);




D |Ll 10%"&

10%<" & () - 6| LI

()-6u}aE) | LI 109%"é& ()-6| LI 109%"é& ()-6] LI 10%<"&'() 6| LI
109" & ()-66| LI 109K"& ()-6)?( D |LI 10%"& ()-6vV6e)|Ll 10%

109" & "& ()-6| LI 109" & ()-6| LI 10%"& ()-6| Ll 6) 2(
Di fF)|(LI) ‘%@l"ﬂ‘f"qﬁ ()0%|<"&'()-6| LI 10%C" & ()-6| LI 10%" & %@78@

109 "&'()-6)?( D fF)| LI~ ®dogLI 10| LI 109 "& ()-6| Ll

"& ()-5J 10%"
5

10

15

20

' @hehydd lgﬁétﬁyiﬁeﬁﬁéLZ 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~
diphenylpropanediol 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 is washed with 5%
NaHCO; solution. The organic phase is separated out
after settling has taken place and dried over Na;S0,.
After concentration to dryness, a thick oil 1is
obtained.

The product is purified by flash chromatography
with a mixture of 95 cyclohexane/S5 ethyl acetate as
eluent.

10%" & () -6| LI IOK"&[() -] LT TO0VK & () - 9] LI~ 107 & -t

10% LI (12)| L|| 109" & ()} 6] LI 109! & ()-6| U 109" & 1 )t°6|7Li)231010}45&r &m{)-6| LI
109%"& ()-6)?( O !'fR)|LI 109% Ll 10| Ll 2§0%" & ()|-Blddl ﬁ)tma'&'g()= §| LI
10%<" & ()-6| LI 109" & |()-6] LI 109" & () - 6) 2( '"#$)°/e&7fF) 109 | 1g| LI
109" & ()- 6| LI 109" & ()- 6| LI 10%" & ()- g Ll 10948 () 6P L P%Lo%( 5) ?(
j 1 ;<=>?SfF)|Ll_10% L 10| Ll 10/6("&'()-@?[LI 10%8"8&'4(){;2} L: 103%&'() DI H
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20 chromatography (70 cyclohexane/30 CH,Cl; eluent). 34.7 g
of a product which crystallizes slowly are thus
obtained, and this product is finally triturated from
40 ml of pentane. A further flash chromatography (95
cyclohexane/5 diisopropyl ether eluent) gives 27.5 g of
25 pure ester.
NMR (CDCl;): 0.88 (3H, t, J = 7.1 Hz); 3.81 (1lH, s);
3.83 to 3.93 (2H, m); 6.85 to 6.95 (4H, m); 7.11 to
7.16 (2H, m); 7.25 to 7.30 (2H, m).
2-bis (4-Fluorophenyl)ethanal
30 27.5 g of ethyl 3,3"-bis(4-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 insoluble material is removed by
filtration and the filtrate is acidified with
hydrochloric acid and extracted with ether. The oil

obtained after concentration 1is treated (oil bath) at
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10%": & ()-6)° 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 is refluxed for 7 hours in a 250 ml round-

10 bottomed flask. After concentration of the medium, the
residue 1s taken up in 200 ml of water and extracted
with methylene chloride, which is concentrated. 21.1 g
of an oil are obtained and this product is purified by
flash chromatography (eluent: 98 methylene chloride/2

15 methanol). 17.8 g of 2,2'-(4-fluorophenyl)-1,3-
propanediol [sic] are thus obtained (m.p. = 74°C).

NMR (CDCl;): 2.16 to 2.18 (2H, m, exchangeable with
D0); 4.11 to 4.21 (4H, m); 6.91 to 7.18 (8H, m).
Ethyl 2-(4-chlorophenyl)-5,5-bis(4~-fluoro-

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 diol and 7 g (0.0332 M) of ethyl (4-chlorophenyl)-
oxoacetate are added and the mixture 1is refluxed for
8 hours. The reaction medium is cooled, diluted with
200 ml1 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-Chlorophenyl)-5,5-bis(4-fluorophenyl) -

35 :1,3)]dioxane~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
for 7 hours in 60 ml of methanocl 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 with

ether and the aqueous phase is acidified with HC1l. The

solid formed is filtered off and washed with water and

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-carboxylate

5.9 g of 60% sodium hydride are introduced in 3
portions, every 30 minutes, into a 500 ml round-
bottomed flask under a nitrogen atmosphere and
containing 16.2 ml (0.15 M) of ethyl chloroacetate,
29.9 g (0.0938 M) of 3,3'-bis(trifluoromethyl)benzo-
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
concentrated. The oil obtained 1is purified by flash
chromatography (eluent: 95 cyclohexane/5 isopropyl
ether). 31 g of the ethyl ester are obtained.

NMR (CDCl;): 0.89 to 0.93 (3H, m); 3.90 to 3.98 (38,
m); 7.38 to 7.66 (8H, m).
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

concentrated and the residue is taken up in water and
washed with ether. The aqueous phase is acidified and
extracted with ether. The residue is heated on an oil
bath at 150°C for one hour. The crude product is
purified by flash chromatography (eluent: 70 CH,C1,/30
heptane) to give 15.5 g of 2-bis(3-trifluoromethyl-
phenyl)ethanal.

NMR (CDCly): 4.86 to 4.89 (1H, m); 7.06 to 7.88 (8H,
m); 9.77 to 9.78 (1H, m).
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2—bis(3—Trifluoromethylphenyl)~l,3-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
water and 35 ml of ethanol is refluxed in a 500 ml
round-bottomed flask 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 chromatography (eluent: 98
CH,Cl,/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 (CDCl3): 2.35 (2H, m, exchangeable with D,0); 4.26
(4H, m); 7.18 to 7.48 (8H, m).

Ethyl 2-{4-chlorophenyl)-5,5'-bis(3-trifluoro-
methylphenyl) -{1,3)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-
chlorophenyl)oxoacetate and 7.1 g of 2-bis(3-trifluoro-
methylphenyl) -1, 3-propanediol are added. Refluxing is
continued for 8 hours. The reaction medium is cooled,
diluted with 150 ml of diethyl ether, washed with 1N
sodium hydroxide and dried. The residue obtained is
purified by flash chromatography (eluent: 95 CH,C1,/5
heptane). 2.8 g of product are obtained (m.p. = 110°C).

2—(4—Chlorophenyl)—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
for 5 hours in 60 ml of methanol, 15 ml of water and
0.6 g of NaDH. 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
extracts are concentrated and the product is
recrystallized from toluene. 1.4 g of product of m.p. =
197-199°C are obtained.

H
zZ:)iH
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A solution of 25 g (0.051 M) of 9-bromofluorene
10 in 60 ml of toluene is added at this temperature. The

mixture is left to react for 8 h at 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,;SO; and concentrated to dryness. An oil (31 g) which
crystallizes is obtained.

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

200 NMR (CDCl3): 1.0 (3H, t, J = 7.1 Hz); 3.9 (1€, d, J
5.5 Hz); 4.0 (2H, q, J = 7.1 Hz); 4.6 (1H, d, J
5.5 Hz); 7.1-7.3 (4H, m); 7.5 (2H, 4, T = 7.4 Hz); 7.7
(2H, d, J = 7.4 Hz). |

2-(9H-Fluoren-9-yl)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
rocom temperature and then refluxed for 2 h.

i

The reaction medium is cooled to 0° [lacuna]
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 drying over sodium
sulphate. An oil 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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Ethyl 2-(4-chlorophenyl)-5-(9H-fluoren-9-yl) -

{l,3]dioxane-2-carboxvliate (Example 55)

The product is obtained by reacting the above
diol with ethyl 2-(4-chlorophenyl) -2-oxoacetate
according to the method already described, by refluxing

10 in toluene in the presence of para-toluenesulphonic

acid.
|
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49 Cl Ci COOC.Hs | 170 |cbcly: 1.14 (3H,

t, J = 7.1 Hz);
4.1 (2H,

g, J = 7.1 Hz);
4.32 to 4.50 (4H,
m); 6.98 to 7.46
(12H, m)

COCH 259~ | DMSO ds: 4.54

261 (2H, 4,

J = 11.9 Hz);
5.12 (2H, d,
J = 11.9 Hz);
7
7

50 CI CI

.45 to

.71 (12H, m);
13.8
(1H, s,
exchangeable with
CF,COQD)
51 F E COOC;Hs | 150 |cDCly: 1.27 (3H,
t, J =7.1 hz);
4.35 (2H, q,
J = 7.1 Hz);
4.55 (2H, 4, J
11.8 Hz); 4.70
(2H, 4, J = 11.8
Hz); 7.11 to 7.75
(12H, m)
52 F F COOH | 228- |cDCly: 4.39 to
230 4.42 (4H, m);
6.84 to 7.49
(12H, m)

53 CFS CF3 COO0C,H; 110 CDCl,;: 1.16

(3H, t, J =
7.1 Hz); 4.17
(2H, g, J = 7.1

e e e e — e -
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3.5 (2H, 4, J = 12
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61 ~CH, -CH;- Eb/0.2 mm |CCl,: 1.3 (3H, t); 1.9
COOC,H; Hg = 180- (3H, s); 3.15 (2H, s);
190 3.8 to 4.9 (6H, m);
7.0 to 8.0 (BH, m)
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Example 77:
Ethyl 9—hydroxymethyl—9H—xantheﬁe—9—carboxylate
A mixture of 1.5 g (5.9 mmol) of ethyl 9H-
xanthene-9-carboxylate in 20 ml of THF and 1.6 ml of
DMPU under an inert atmosphere is cooled to -50°C. 4 ml
(6.4 mmol) of BuLi

to this medium with stirring,

(1.6 M in hexane) are added dropwise

and the medium is then
left stirring for 10 minutes at -40°C. After allowing
the to to 10°C, flow of
formaldehyde 5.4 g {0.18 mol) of
entrained by a of
at
ml

The reaction medium is then extracted twice
with 100 ml of ether.

dried over Na,S0,.

reaction medium warm a

generated from

sublimed paraformaldehyde stream

nitrogen is bubbled in. After stirring for 2 hours

room temperature, the suspension is dispersed in 50

of water.

The combined organic phases are

After evaporation, the residual oil

is chromatographed on silica. Eluent: CH,Cl,. 1.1 g of a
vellow 0il are obtained (yield: 68%).

NMR (CDCl3): 1.07 (3H, t, J = 7.1 Hz); 2.38 (1H, t, J =
7.4 Hz); 3.9 (2H, d, J = 7.5 Hz); 4.1 (2H, g, J =
7.1 Hz); 6.9-7.26 (8H, m).
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"10% +: & () - QR " 208 Hy: &ideﬁéh@mﬁ'l%ﬁ)%“ébr&séﬂtqﬁ hydrogen atom; a
5 (C;-Cy)alkyl group; (C3-Ciz2) cycloalkyl; (Ce~Cio)aryl; (Cs~
Cio)aryl(C;-C;)alkyl; a 3- to 10-membered heterocycle
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 R;, the said heterocycle and the said
10 fluorenyl optionally being substituted with one or more
radicals Z as defined below;
or alternatively R, and R, together form a chain
~-{CHz) 1~ in which rl is an integer equal to 2, 3, 4 or
5;

15 or alternatively R; and R, together form the group (a)

A Aa)

Ri2 Ry4

in which A; and A, independently represent (Ce-Cyo)aryl
or a 5- to l0-membered aromatic heterocycle comprising
1 to 4 endocyclic hetero atoms chosen from N, O and S,
20 the said aryl group and the said heterocycle optionally
bearing, in addition to the substituents R;; and R,s,
one or more other substituents chosen from the radicals
Z as defined below; and in which Ri12 and R;; together
form a chain
25 -(CH) p—~E- (CH,) ,- or ~CHR4=CHR 5~
in which m and n are, independently, an integer from 0
to 6; E represents a bond, O, S, -NRe~, in which R,

represents a hydrogen atom or (C1-C7)alkyl or
alternatively E represents a (C1-C7)alkylene or (Ce-
30 Cip)arylene chain or a 3- to l10-membered divalent

heterocyclic radical comprising 1 to 4 endocyclic
hetero atoms chosen from 0, N and S: and

Ri4 and R;s are chosen, independently, from a hydrogen
atom, (C;-Cs)alkyl and (Cs-Cio)aryl;
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"10% +!: & () - 0% +1 L Optlona substituted
w1th one or more radlcals Z as defined below; or a 3-

to l0-membered heterocycle comprising 1 to 4 endocyclic

5 Thetero atoms chosen from O, N and S, the said
heterocycle optionally being substituted with one or
more radicals Z as defined below;

Z is chosen from a halogen atom; a hydroxyl group;

nitro; cyano; phenyl; phenyl (C;-C;)alkyl;
10 trifluoromethoxy; (Ci-C7)alkyl optionally substituted
with one or more halogen atoms; (C1-Cy)alkoxy; (Ci-
Cslalkylthio; (C2=Cy)acylthio; (C1-Cy)alkylsulphonyl;
(C1-Cy)alkylsulphinyl; carbamoyl; N-(C;~C7)alkyl-
carbamoyl; N,N-d1i (C;-Cs) alkylcarbamoyl; (C;-C7)alkyl-

15  amino; di(C;-Cy;)alkylamino; a group -A-COOR¢ in which R¢
represents a hydrogen atom or a (C1-Cy)alkyl group and A
represents (Ci1-Cy)alkylene, (C3-C7) alkenylene, (C1-
Csloxyalkylene in which the alkylene chain is linked to
the group COOR: or alternatively A is nothing; or a

20 group -B-P(O) (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-COOR; in which G represents (C;-
Cr)alkylene, (C2-Cr7)alkenylene, (Cy-Cy)oxyalkylene in

25 which the alkylene chain is linked to the group COORy
or alternatively G is nothing, and Ry represents a
hydrogen atom or a (C1-Cq)alkyl group; or alternatively
W represents
-D-P(0) (OR;) (OR.) in which D takes one of the meanings

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

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

35 atom; X and Y represent an oXygden atom; R, represents
methyl; and Rg¢ represents a hydrogen atom or a methyl
group, then R; and R, together with the carbon atom
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2. Compound of formula I according to Claim 1, in
which X and Y represent an oxXygen atom.
10 3. Compound of formula I according to either of
Claims 1 and 2, in which Ry, Rs, Rs and R; represent a

hydrogen atom.

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

15 R represents a hydrogen atom; a (C1-Cy)alkyl
group; a phthalamido (C;1-C7)alkyl group; (Cs-

Ci2)cycloalkyl; a heterocycle as defined in Claim 1; a
(C6=Cio)aryl group; or a (Ce~-Cio)aryl(C1~Cy)alkyl group;
it being understood that the aryl groups present in R
20 and the said heterocycle are optionally substituted
with one or more substituents chosen from a (Cq-
Cs)alkylene chain; a halogen atom: a phenyl group; (C;-
Cs)alkyl optionally substituted with one or more
halogen atoms; (C;-C;)alkoxy; or a group =~A-~-COORf in
25 which A and Rf are as defined in Claim 1;
Ry represents a hydrogen atom: a (C1-C7)alkyl group;
-(CH;) -COORc in which t and Re are as defined in
Claim 1;
R; and R; independently represent a hydrogen atom; a
30 group (C¢-Cio)aryl or (Ce=Cro)aryl(Ci-Cy)alkyl; the aryl
groups present in R; and R, optionally being substituted
with one or more radicals chosen from a halogen atom; a
(Ci-Cy)alkyl group optionally substituted with one or
more  halogen atoms; (C1-Cy)alkoxy; N-(C;~Cy)alkyl-
35 carbamoyl; (C;-Cy)alkylamino; nitro; cyano; and -A-COORf
in which A and Rf are as defined in Claim 1;
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represent a phenyl group; and R;; and Ri; together form
a chain ~(CH;)n-E-(CH;),- in which m, n and E are as
5 defined in Claim 1, or a chain -CHR;4=CHR:;s- in which Rig
and R;s are as defined in Claim 1; or alternatively R,
and R; together form a chain -(CH;).;- in which r; is an
integer equal to 2, 3, 4 or 5.
5. Compound of formula I according to any one of
10 Claims 1 to 4, in which
R represents a hydrogen atom; a (C;-C;)alkyl group; (Ci-
Ci2)cycloalkyl; =~(CH;)p-COORy in which p and R, are as
defined in Claim 1; -(Cg-Ci)aryl or a heterocycle as
defined in Claim 1; it being understood that the said
15 aryl group and the said heterocycle are optionally
substituted with one or more substituents chosen from a
halogen atom; a (C;-Cs)alkyl group; (C1-Cy)alkoxy; or
-A-COORf in which A and Rf are as defined in Claim 1;
Ry represents a (C;-Cy)alkyl or -(CH,).-COOR. group in
20 which t and R. are as defined in Claim 1: a group
-CONR1oR1; in which Rjp and R;; are as defined in Claim 1;
R; and R; together form the group (a) as defined in
Claim 1 in which A; and A, represent phenyl; and R;; and
Ri3 together form a chain -(CH;),-E-(CHy),- in which m
25 and n represent 0 and E represents a bond.
6. Compound of formula I according to any one of
Claims 1 to 4, in which
R represents (Cs-Cyo)aryl optionally substituted with a
halogen atom;
30 Ry represents -COOR. in which R. is as defined in
Claim 1;
R; and R; together form the group (a) as defined in

Claim 1 in which A; and A, represent phenyl; and R;; and

Ri3 together form a chain -(CHy),-E-(CH;)-.- in which m
35 and n represent 0 and E represents a bond, O or S.
7. Compound of formula I according to any one of

Claims 1, 2, 3 or 4, in which
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Compound of formula I according to Claim 1,

10 chosen from ethyl 2-(4-chlorophenyl)-5,5-diphenyl[1.3]-
dioxane-2-carboxylate, 2-(4-chlorophenyl)-5,5-diphenyl-
[1,3)dioxane-2-carboxylic acid, ethyl 2,5,5-tris(4-
chlorophenyl)-[1,3]dioxane-2~-carboxylate, 2,5,5-tris(4-
chlorophenyl)-[1,3]dioxane-2-carboxylic acid, ethyl 2-

15 (4-chlorophenyl)spiro[[l,3]dioxane-5,9’'-fluorene]-2-
carboxylate, 2-(4-chlorophenyl)spiro{[l,3]dioxane-5,9'-
fluorene] -2-carboxylic acid.

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

XH ¥WH
RsRZ R3R7
in which X, Y and R, to R; are as defined in Claim 1, it
being understood that X or Y can also represent a

nitrogen atom substituted with a function which is a

25 precursor of R,, with a carbonyl derivative of
formula III

RCO-R; ITI
in which R and R; are as defined in Claim 1.
10. Process for preparing a compound of formula I
30 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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. 5—hydroxymethyl—5H~dibenzo[a,d]cyclohepten-S—
ylmethanol; and
(9—hydroxymethyl—9H-xanthen-9—yl)methanol.
12. Pharmaceutical composition comprising an
effective amount of at least one active principle
chosen from a compound of formula I according to Claim
1l and a compound of formula I as defined in (1) in

Claim 1, in combination with at least one
pharmaceutically acceptable vehicle.
13. Composition according to Claim 12, in the form

of an immediate-release tablet, a controlled-release

tablet, a gelatin capsule, an injectable solution or a
cream.

14. 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 (1) or (ii), in

Claim 1, for the preparation of a medicinal product

intended to prevent or treat dyslipidaemia,
atherosclerosis and diabetes.



