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1 SUBSTI TUTED 1, 3- DI PHENYLPROPANE DERI VATI VES,
PREPARATI ONS AND USES THERECF The present
invention relates to substituted 1, 3-di phenyl propane

5 derivati-ves, pharmaceutical conpositions conprising
them and the therapeutic uses thereof, in particular

in the fields of human and ani mal heal th. - The
SUBEMITUTE NARDIPHANMY.L FROPANE DRRIATIVES, BREPARATIONS AND
conpounds according to the gresent i nvention have
intrinsi c PPAR agoni st VY The nol ecul es -
described in this invention are therefore of

particular interest 10 in the treatnment of netabolic
syndritere peseti dasnbng, reisded i o r esbdiiuade,1,Mdmbehesopane

B e SRS o RN e s

L(sastﬁ;maof mtgarﬂcutmeuﬂmdseﬁﬁﬂﬁmwﬁmdarﬁ%&%‘aith

1 ner dl seas etc canpcer etc.
r edu&ﬁﬁdmfeﬁ’ f@lhé‘lﬁ%ﬁ PI8K 5#%?88'88%31%%& ﬁe@an%a@wdmg to

th& preskeRViRRiien hﬁ(r@ rr&ﬂw@@P@%ﬁ%g{H t BFRiRkesf or treating
dysl i pi dem as. obesity, and
dysi if| Bf— a@ﬁw@(dﬁsgﬁb%ﬂ lsthis InBntishaire hasefoie efmriicular interest

lr'i 'EH . r@ﬁﬁ%hpﬁ%itﬁgfﬁlcssgnhfﬁ?%?%mﬁ d{%'tr?ﬁ% %sgjim lres;siaﬁc'c’;e diabatas,

are sone o

| d@*air;:ddmras c afterosdesksib adaodisvasauzh dayaser e@besnps aﬁgu rtension,

rson to devel o rdi ovascul ar., di sease
T Roh S ol RhG: ST oibrEany EErde gythemers
diseebor sicSUedhcas dtobagcsilsse, re@_zc%@g?%m @Ib?zfa!' ﬂlsfxeﬁw%'c%mpounds
and an unbal anced diet. These ors have \

IEGEMGER s Bveian aretie beiliserpariemby oF E@@ﬁ@eﬂy@ﬁpldemsaa
several of these factors dramatically increases

cardi ovascul ar risk. Therefore, a global risk of

car dPwbatssulobesit, seas eyvdigsézmies ti"@fbeeadﬂr eBsetioldsterol and

rrioby e B BTN SRRy R PtT Bl bty e clearly-
idEnéfieb ca;&fﬁt&emuimrﬁs&@%t@é m:abema;c;srsdssp@w BEFHrEN to develap
Lgl ahet es ever yﬂ%&ﬁ %ort ant factor in the
AR R Ty e Aear ol M CaPAr s st risk
feR8drk Mate ds tdhadoco RYe 20 %Qderﬁa @r/ﬁféityib hgnpap Hh@é[éﬁ’&*d’\ﬁs!ﬁ{ These

be di abetic (Fox- Tucker Accor di ng t
Tackrs  havera aYynesaetic afedsr 8@05@?@@!@0@0@[@@@&% of several of these

fa(cl:d“rtsecﬂr'é%'ng{lgl @F&%Lgsgrﬂ&%&ﬂaﬁoﬁéﬁt?’her&%@cs)ﬁa gjgbal risk of

car di ovasc | sease ri mary’ cause
caiduvasilian dishase rdeakivesdo bewmﬁremdaml 2064, lﬂm:prmvﬁl@nca raie of

r, nore 5 evel o cou :
SIBleB SPHR oo ae PR iPoRteih IF disilen Saumwes. The
slﬁz&peibctrabsa Sﬁbz@%i&t}s RneLirReitiy Rhekiag dalblertsl & «MSRBRE Snportant

hese data therefore justify taking vigorous

faﬁ@ééw@s»wcé?r@p@am cariouRsPealdiscRmedt svasdiomted that, by 2010,
76591 Bi f%tpxspagf#ommt@ a@yg@{#& “ARder §vRak the

necessi t findin ive treatrrents in
conjAfsetdi ram w tthe| ﬁmt@rr@t@ng mdidhiefasceresom. Sércakﬂynqmt@mg’nonal
cul di.sease
Afﬂ%ﬁf’s‘“ eo% Qéggﬁlsgguenc Cg%é{k”FS gd?ségs %be PHAEY Fause of
degtfer peredustriaiized c?ﬂmtmmmmﬁnaks Eootich nget ombhe prevalent in

N E}entl an, tbec of thE EEPAR onl_ stﬁ%:1 ertl es,
APEPSY 58Pt f‘%% Pﬁ‘(‘&ﬁpé £8F ?Valsﬁ t dsspsenafepeart disease,
cepairapisoigireg, 8@l phasthdral 4leNrROdkakiens of lipid and/or
gl ucid netabolism such as diabetes, obesity,
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10 dyslipidem as, or inflammtion, as well as for
reduci ng the gl obal cardiovascul ar risks. PPARsy, and

3) are known to be involved in this.type of

pat hol ogi es (Kota BP et L, 2005): ligands and

receptors are therefore marketed for treatment of

t hese pat hol ogi es (Lefebvre P at alL, 2006) and

vari ofgsEPAR, n%%fef ésnfﬁamﬁgomg&bu@rmeﬁ@e@r&bsgmﬁcanﬂy

sel ective or non-se t|ve currently 1 n high

thsiek o;arcémascmamm:m @halt mertalty iraigs @ad alevaglebasnecessity of
13{}5 $§ gﬁaacgnwle g;é%yrﬁ%gr %o %ﬁﬁgh v&?ﬁﬁe Fs%(e Mgemﬁ\ Taking into

sondught e risk esttom foheartioeas apantdisdasee kab Heircopyagticmres, his is
%or syndrone X) (Liu Y and MIler A, 2005). 20The

A %"d@@”@ﬂ%ﬁﬁ ncl udes three isoforms, known as a.,
y and 5 (al so known as p), each being coded by a
different gene. These receptors belong to the nucl ear

r ecepT?@rCWUBﬂ%ﬁé?@Wﬁmgl ot eaa@\taﬂhorsm@éafﬁwﬂ Heli AR agonist

BEGPEB KB 5 pMIBDLSEESE o e SEREAP 3blyabl e

dh@'tegmaﬂmnmmé lipid her@¥/ori iucéd i metabcm'fm .d suec egst mira:fe(el%XRobesrty

B EE oo T RSP bar Jat EokRahs el papiovascular

Ragponse El enent) of the pronot er. of target genes,
thus allow ng a control of the transcription.

PPARaDFé%%s fal's andpd)oaneekstys) (o e (mepadi i thisdype of pa’thologles

2 My B TSR 1 P B 8 0B o e

_ @fomasel patintoBes (defedetd P ehel ! RIS CandvatrusoPPgeedulators,

codi.ng for proteins |n olved in I|F|d honeost asi s

FRNISIn (o . ANAGRRIRL GIEEENE Sht NOPGRISCHYe: AR EfFRls,in high

SARIGHEMRNLS PPARALNSIQSSRI Ra@hl esdvanigebl€ effects on insulin
accunul ation of chol esterol in nmacrophages b

eistancat iokgsivh slyebridemiase f MipgRe et e e mﬂaéﬁmai@m pouid be
%ed':'hucﬁ %fe%tn‘?e%ezgq@%@ﬁicssyﬁdr&%)@; slyn%mﬁ{ebk)a{'lﬁfY and Miller A,

‘enof rate
¥R brozil), via PPARu, are used in clini caI

I VS A RS iadide s bior b e keply 26/ 1 Bt & (aiso
HARPEOL Sl bemelo%ged 2y 2 GBAR gbile TS £REMELBIong o the

ogenesis. Additionally, it is involved in

_‘muqﬁw me;atbolané rivarfscription dacidi sopgiamsily whighoare activated upon

%rt"%gr\;,hﬁ %‘ﬁmafﬁﬂ)ég E% ng ogﬁ%#lggﬁb h%tgbgﬁe%trﬁ%&ea e(g{nF’PARs form

méro@i&hérelvam peol nefzaﬁdjratadim rdde@ttﬁrk ERIR anddtindar X Maceptor) and

2005). Therefore, PPA I le int ,
$ ﬁ%&@ﬁ%’g? EHONEHEFT “Tgu %\sﬁ% v eﬁwmérol%ﬁ{awr Response
Eibﬁ*é%% egf b ﬁ{%%dt@ﬂ rtﬁdtaﬁ’ 86 geResi eHust ar&MiBg a control of the
roglltazone etc.) are PPARy |igands used in the ,
transatip¥at of type 2 di abetes. There are PPAR&

S AP0 o HBRLIB AL LR 58l oo

gispgbRs, midenges sﬂfhaseinwepembohem dhdigely eng glicids by controliing
ttractiv gal for the devel opnent. of useabl e S ,

Cfl ety F*éaﬁ’?ﬁ?%ffpf&“ VG551 PR % é)’r PHEHB? BWEIVET g5 HRC hog‘eos‘iaS‘S

i@%eéhﬁ—bhﬁaﬁ&?ﬂa@orﬂ/naﬁ#ﬂ bﬂt!ﬁr%ﬁﬂe‘%é@m@ﬁec%) Aine ;brévérﬁs fp@@-tatherogemc

involved in |ipid and carbohydrate netabolism

efeats oif, tf@w@cgyméat@ﬁc@f ﬁ@@ﬁ@@é@eﬁeﬂﬁqr@nhagebebw gtimuiating
eAgap cel | d rane:ts

cf(\%,e%gésrbfé%g@& ({T%F%ngggqg i IC% F?ucn@ﬁ 10 g%&rogct ri% |o% 2008}.

PPAR |igands play in the regulation of I i pid and

gl ucid nmetabolism these nol ecul es have a pleiotropic

action spectrumdue to the great diversity of PPAR

target genes. These multiple properties make PPARs

interesting therapeutic targets regarding the

treatnent of. di seases sueh as at he_roscl er osi s,



Sunmary of Invention In one aspect, there is
provi ded conpounds, derived from substituted 1, 3-

di phenyl propane, having the general formula (1): (1)
i.n which: X1 represents a halogen atom a R or G-R1
group; X2 represents a hydrogen atom X3 represents a
R3 group;- X4 represents a 43R4 group; X5 represents
a R5 group; Rl representing a hal ogenated al k

|
GPGRS (RACTOSRE o SEFIPIIE PP BIRTATS O Sibst PHAGe. e used
At SR B U e S B P R T LRl BB RS and

gidfceHPht(Highdperadte htpiopeptain) Bivelr of oxygen or sul fur;
A represents: (i

repr &SétitisS & W&Qﬁsg@wcf;?géip%ragﬁgw'%\ﬁ@églgntig igvotved in fipid
LB 05 B B8 QR Phecklen 8 ey
lesistpre byniammalan, omacipphaad kgholepizrap ac¢imiiaton, and cellular
(§8RAh (UKD M SR Lazar MA, 2005). Therefore, PPARy plays a rofe in the
pathogenesis of obesity, insuiin resistance, and diabetes. Thiazofidinediones
(Rosiglitazone, Trbgiifazone, etc.) are PPARYy ligands used in the ire‘atmerﬁ of type
2 diabates. | | o -
There are PPARS ligands (L-185041, GW501516 currently in clinical
development), but no PPARS Etgénd is currently being used as a drug. This
réceptor is, however, _ém‘ attractive goal for the development of useable drugs for
ireatment of dyslipidemias, atherosclerosis, obesity, and insuiin resistance: PPARS
is in fact involved in lipid andr carbdhydrate mataboiism control, energy balance,
neurodeganeration, obesity, férmaﬁon of macrdphage foam 'cell'—s, and
inflammation (Gross B et al., 2005). |
' Beyond the direct role PPAR iigands play in the regulation of lipid and
~ glucid metabolism, these molecules have a pigiotropic action spéctrum due to the
- great diversity of PPAR target genes. These multiple properties make PPARs
interesting therapeutic targets regarding the treatment of diseases such as |
atherosclerosis, cerebral ischemia, ~hyperiension, diseases connecied fo
neovascularisation (retinopathy, diabetes, atc), inflammatory and -auto-immune
diseases (Crohn's disease, psoriasis, multiple sclerosis, asthma, efc.), neoplastic
diszsases (carcinogenesis, eic.), nesurcdegenerative diseases,' complicafions
associated with metabolic syndrome, insulin resisiance, diabstes, dyslipidemias,

cardiovascular disease, obesity, stc., as well as for reducing the global risk.



D represents: a carbon atomlinked to two hydrogen
atons (CH2), 3b RO and RIQ identical or different,
representing an atom of hydrogen or an unsubstituted
al kyl radical; their stereoi soners (diastereoisoners,
enanti omers), pure or m xed, racenic m xt ures,
geonetrical isonmers, tauto sal ts, hydrates,
sol vates, -solid forns as ﬁ as their mxtures. In
SRk Rest IAvloh. there is provided conpounds as
ef1 ned above as nedi ci nes. 1In still another
aspétonet #rppd. itherprivuireddeda cpmapideedesied) from substituted 13-
WEWe q , har maceutical |y
dl&%@@g@?@f éﬂ%,vqu? 1g§IJl f?llé@sl,i@ag' ne of the conpounds as
defi ned above, possi by in association wXh one or
several other therapeutic and/or cospeti/c active

constituents. n yet another , there is
provi ded ‘a ke ah—eOHPOB1 ptiX%i ng, in
a pharnaceuticaﬁ gtcept abl e suppo 1 | east one

.of the compounds as defined above in assgciation with
one or several of the selected conmpounds ¥;n the |i st
bel ow. an anti-diabetic insulin a lipid-Iowering
and/ or chol(@sterol -1 owering nol ecule an

in @i hypertensive or hypotensive agent an
antl-platelet agent an anti-obesity agent an

Xlarepnesanm‘dlmhwmat(yn,agélrmGhﬁlmupoxi dant agent an

Xéi% ﬁfﬁﬁ’ n th treatment of cardiac insufficiency
AP e éié‘?fepﬁ%e treatment of coronary

X3 refrébedntscd BREdup;

X4 represents a G4-R4 group;

- X5 répresents a RS group;

_R1 representing a halogenated alkyl group;

R4 representing an alkyl group substituted by one COOR9 group substituents;
R3 and R5 representing an unsubstituted alkyl;

Gland G4 identical or different, representing an atom of oxygen or sulfur;

A represents:
(i) a ~CR6R7 group, in which:
R6 represents a hydrogen atom,
and R7 represents a hydroxy group,r or a -OR8 group, R8, identical or
different, representing an alkyl group, substituted or not by an aryl or
cycloalkyl group, |
(ii)  acarbonyl group (CO),

D represents:

a carbon atom linked to two hydrogen atoms (CHz),



an anti-cancer drug an anti-asthma drug a corticoid
used in treating skin pathol ogies a vasodil ator
and/or an anti-ischem c agent. In a further
aspect, there is provided a pharnmaceutica
conposition as defined above, for the treatnent of
conpl i cati ons associ ati on m@th nmet abol i ¢ syndrone,
i nsulin resistance, diabetéS, dyslipidem as,
RO RTOSALA BB (SRR YRR A Hbrh @AHSroz@DE SN yhsubstituted
hypertension, inflammuatory diseases, ) .
alkplenadiod eyein tereoispmersddiasiprsgisemersognaptigp@s)s puregy mixed, racemic
dn still a th : j Lded;
i st AR ol GBS UGSl o s wel as
thelrm@atupnt of dysl i pi dem as. In yet another

aspect, there i rovi ded,a pharnmaceut. cal . .

conPiGEPtELRPES: Bepinea” B%%ER%PH??%‘LQQFPR‘S‘ above as medicines.

car ghi QuasSaMbiREr Taksiét, f atOris pRvalelive pRarhaceutical composition -

deregul ation of |ipid-and/or glucid netabolis
corthprisng, in a phamiaceutisaibe atcepiehle SEPRAL. §F HFlddg Qfﬁgg f@pqynds as
, ofpouUn def i 1 | aphkd and/or
doffhe TR F50 Bl BABRARE RN ul OF SRUGRELAL Aeceu ;
cosietiabalhveosgtitetheme, i nsulin resistance, diabetes,

dys| i pi dem as, atheroscler.gsjs,, cardi ovascul ar... o

dl skt ot ashEy, g parr e Sphariedeglspip{ition comprising
in $#hELABRBicANGULAFLBRNRIpPS, 48 Idaat dhelof giceDmpotndsai defised above

I'n another aspect, there is provided the use of a
in aserition dvitkong of pevetn! abie selpsicd sranpnuadningbs Bt blowa

qu'cgﬂﬁmﬁmﬁﬁr treating dyslipidem as. : In still

another aspect, there is provided the use of a

compeuiitd as defi ned above in the preparation of a

medi nt for treab%ng Cﬂfdiova%%)kﬁk risk factors

r-el 2PPIGAOVEng (L SOPISTFSR SFIPE BIoFAiSd/ or gl uci d

net Abali-ByPertensive or PpotekRaigpats according to the

I nvention, because of their PPAR agoni st properties,

ar eamntiaphiglet a2f8bus t her apeutic tool for inproving

t he ) pat hol ogies related to a

dérg%%ﬁg§$%ﬁ§%é§¢ipid and/ or glucid netabolism

es pecami-inflacysldrpagiai as, as well as reducing the

gl obal ca&@iovascular risk. 4 More generally,

by HEMTRF G A aneousl y on several regul ation

[r 0g©8&@tusell ethe eRREIEACIST Aediar diufgciencyt he i nventi on

-are an advant ageous therapeutic, neans for the

t1 ealt A%t USH I BHABICAELDT HffOrALBOESHIEE W t h met abol i ¢

syn ] atures of which are obesity, in

par%§%ﬁfg%k§§g%%inal obesity, an abnormal 5
coneeaiti-attimmndwg bl ood |ipids (high triglyceride

| evel nd/,or J.ow HDL-c¢hol . | evel
(dy§FW§Fﬂ9ﬁ¥ Tf?ghvﬁé?%Pﬁgéﬁéggand/or i nsulin
resh shadifor adthrhypetiighshiempentat her oscl er osi s,
cardi ovascul ar di seasg, inag{in-resistang? obesi

ty,
nypét e HERHPer-abEres Praydr pinjaraseuiceh pimeRabe fafelined

abSlicS S Re trbRfl-AMIRL M i GRaRE A ADh M nRia®ellc syndrome, insulin
nelr odegenerati ve pathol ogi es (Al zhei ner' s di sease,

resistaney,, - dabetesr dysipidemiags athengstlerasis, rearliiapyiay) diseases, obesity,

hylgér?eﬁs}ion, inflammatory diseases, neurodegenerative pathologies, or cancers.



The present invention is directed to conpounds,
derived from 1, 3- di phenyi propane, having the

foll owi ng general fornmula: x2 15in which: X1
represents a halogen atom a Rl or Gl-Rl group; X2
represents a hal ogen atom a R2 or &-R2 group; X3
represents a R3 or G3-R3 .group; 20 X4 represents a
hal ogen atom a R4 or O4-R@°group: X5 represents a RS

or - {Dai{fb: Ak@EREsp&RL th&RIEHBMHEDS pRarhRtagienabepodatlidy s defined
group; R2 representing a hydrogen atomor a

- abensrfotthk bgemanied dabligidengpbup; 25R3, R4, and RS,
: deﬂmt g&%lnot?lgr %E%%’??'?{‘l‘b% gg)%gc{eay e[mahﬂgceﬂﬂca@tcgﬁb ition as defined

hydrogen or a group or not by one
ab®e ewventilg girdivpastular righ fepr rdatbst otaidatgylation ¢fhligd and/or
| east one group anong X3, X4 or X5 corresponding to a
81“&@,%%*??3{5%4, G4R4, R5 or GBR5 fornula, in which: G3,

A, gl Foihehgcsurh RSreVieM MUsky oflesemphind,as@bfined above
5R3, R4, and R5, identical or different, representin

in the pagriaytion b @pnesivsacnt frr disatine enferlisptiaassagiatyt Wil metabolic
sm&fé‘%ﬁ%?fﬂ?ﬂﬁvﬁ%ﬁ%ﬂcé,u §RbSes, AtysERHEREAL Sthefdsdlesis CRGROvascular
diseases, obesity, hypertension, inflammatory diseases, neurodegenerative pathologies, or
cancers. ‘ |

In another aspect, there is provided the use of a compound as defined above in the
preparation of a medicament for treating dyslipidemias.

In still another aspect, there is provided the use of a compound as defined above
in the preparation of a medicament for treating cardiovascular risk factors relative to a
deregulation of lipid and/or glucid metabolism. '

 The compounds according to the invention, because of their PPAR agonist

properties, are an advantageous therapeutic tool for improving the- treatment of
pathologies related to a deregulation of lipid and/or glucid metabolism, especially

dyslipidemias, as well as reducing the global cardiovascular risk.
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10R6 represents a hydrogen atom an al kyl group, or a
-ORB group and R7 represents an al kyl group, a

hydroxyl group, or a -ORB group, R8 as defined bel ow,

(ii) a carbonyl group (CO, (iii) an oxine group
(C=N-OH) or oxinme ether (CGN-O-R8), 15R8, identical

or different, representing an al kyl group,
substiaragedemtly nog aﬂjngammaﬁgmewsiym B@@Irﬁy‘eg gebop prexesses,

GEERSs aSofdhodh BEoRVRIHEES Srt MG NS insrpeutc

B8ghd r 8RArsmast foohPlitatiinsesggaaat edinahebbicg@drome (the
het erocycl e; substituents of ?rou 1 are chosen -

BRI SOMORY" A8 CReHiRoRL PArBesiayBRIiRPREY. gro@bnormal
c%n@ér?créiﬁﬁs bi@H? q%idsﬁﬁﬁ'ﬁ cerfe® W%Qdio@oﬁﬂ@b&goiesmm!

denti ca resenti ng an at om of
i'h\}&i dygépidomiam)), éii/k?@}fﬁ@ﬁlac@hdf@fuﬁjswiﬂ geisthnoe, aiwt Nyperension),
[ T | .
SRR SRRl BRI HLENs, BULRP fpgrionsion

disbatex edlisiipideeasc cardiovegegla; dgeaset inflamhatdpiisedse (asthma,
tautomers, salts, H#drates sol.vates, solid Sorrrs as

&l me&‘ocﬁggngr&;ﬁv;t rggogie% Alzheimer's disease, eic.), cancer, eic., as
well as reducing global risk.

The present invention is directed o compounds, derived from 1,3-

diphenyiprepané, having the following general formuia:
H2

X, A=—Gtiy—D

in which;

X1 represents a halogen atdm, a R1 or G1-R1 group;

X2 represents a halogen aiom, a R2 or G2-R2 group;
X3 represents a R3 or G3-R3 group;

X4 represents a halogen atom, a R4 or G4-R4 group;
X5 represenis a R5 or G5-R5 group;

R1 representing a halogenated alkyl group;
RZ representing a hydrogen atom or a non-halogenated alkyl group;
R3, R4, and R5, identical or different, representing an atom of hydrogen or a

substituted alkyi group or not by ona or several group 1 or group 2 substituents;

G1, G2, G3, G4, and G5, identical or different, representing an atom of oxygen or

- sulfur
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In the context of this invention, the term"al kyl"
desi gnates a hydrocarbon radical that is saturated,
l'i near, branched, or cyclic, hal ogenated or not,

havi ng particularly fromlto 24, and preferably 1, 2,

3, 4, 5, 6, 7, 8, 9, or 10, carbon atons Such as

met hyl, trifluoronethyl, et51yl , n-propyl, isopropyl,

n- butyl isobutyl, 5tertiobutyl, sec-butyl, pentyl,
neopentyl n- hexyl or cycl ohexyl . The term

withyatl ieaistkfyrre gmbgtmctr&gsxanxald(ﬂs gooegpoadindabianBl, G3R3, R4,

Iea one cycle (e.g. cycl oal kyl
Cg‘%]g?f %I%?%n}uig Bon at ons: cycl opropyl,
@3/@40@%3@5 béﬁM%bQ@?@é Wewcﬁmgldéléewéd afycl ohept yl, and
The term "al kylox refers t

cl ooct 1)
P% @dy%ﬁajﬁﬁnmqahraédlfﬁeaert’ch@pfﬁﬁe@tm an FKYhEES %fbsawted by
oPEYY8BALP dg%&eﬂtcﬁyﬂ&{ > POk Hae al kyl chain

correspon eV|oust eXpressed definition.
Met hoxy, trlfluoronethoxy, et hoxy, n-propyi oxy,

: Iso ro oxy, n-butoxy, iso-butoxy, tertio-butoq,
28Ry or

hexyl oxy can be given as 15 exanpl es.

Thp tegn@)RaRylgrou;gﬁreﬁ/s;cho aromati c groups conpri sing
preferably from5 to 14 cai bon atons, advan eously
6 to 1%8 %sefsawtataan@mg&a%ws@n@mw%péa by%% @U%r

- sever aéﬁW@b%&@E@ﬁ@_ a%eéliﬁr@%;%pamgrdﬂyﬁaups Rha . BW@%Q R8

specifically cal eroaryl ey are
gener ais$ gefinpddeelay, bi-cyclical and conprise

aﬂéantggg%%ﬁgﬁrgﬁg@@%to 14 carbon atons, such as

nyl aphtyl, anthracenyl -or
f 1 {iipr emy bxime group (C = HR-H) ex nxﬂ‘rc@(sf[gemal%()d%)sul fured

het er ocycl| e' es a c al kyl rou
def i neggal&i@(ﬂéﬁﬁ %@tebepé%s%‘%@g %‘lé@@?%p.%ugsiﬁu‘ced or not

hetero@gﬁggggpgseﬂb@m@g)@ and S. Thiopyran or pyran
can be cited as exanpl es By hal ogen atom an-

atom of brom ne, chlorine, fluorine or iodine is

M @%)d 30 7 Accordingly, the conpounds  of

ge eral oiula (1) which present at |east one of
gr(@ups aXFHrooe atom jkeddphes pydrdoay atona(RR), G3R3, R4,

Al e B GRRTy RLb I frolh i P S A Yo om an

i dent i aadygerateld bf sulnéd hetepogslent s an al kyl . group
substituted by one or several group 1 or group 2
substituent(s),

substituants of group 1 are chosen among -COORY and -CONRSR10;
substituents of group 2 are chosen among -S03H and -SONRIR10;

R8 and R10, identical or diﬁerent,.representing an atom of hydrogen or an atkyl

radical substituted or not by at least one group 1 or group 2 substituent;

their stereocisomers (diastereoisomers, enantiomers), pure or mixed, racemic
mixtures, geometrical isomers, tautomers, salts, hydrates, solvates, solid forms as

well as their mixiures,
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| e&yaa@gﬁ@us&bﬁam& %fcagtaﬁ'e@’famsr SEALRE P

have therefore at | east one of the groups R3, R4 and

R5 of X3, X4 or X5 respectively representing an al kyl
group substituted by one or several group 1 or group

2 substituent(s). 10 One particul ar aspect of

the invention concerns conpgunds of general formnula

(I') in which A represents a carbonyl roup (CO.

Anot ethe pantsixt of #ris aspeton, dhetth&n “alindheespnaien Beryssocarbon

r@(gg@etgg’cgfs oA eneral 13 for 6(c¥3hcoﬁaiw§é§£eé\t% [ not, having
pafiriRébm Rﬁa 1€ Lanaqﬁ@fbramy anz a& ly b, 17089 Sarbist t:iarl!bbedatems

or not " by an aryI or cycl oalk | roup Preferal

Suspr esemetivh - %‘Pﬁ&ﬂ“ﬁjm&upﬂ“ﬁnd} RePYpdpeRTeRYlar- %iecpwuwa

R S S PO L R A e Rk e roup, R6

representing a hydrogen atom and R7 representing a

' ng:gﬁ%&ﬁ[‘g‘ggu@%aigsl{ ’i%ss%}ag%sg?n %rl%/? m%{gs egtlri'@dn%@ﬁ/e and forms)

Aladst Bfe BYdid al kycicglikgUgroups havmg Proct earbbh wionth ee;yclopropyl
i nvention concerns conpound eral formula (1)
YAORKIYE BYHCRSESH < RNEXY) @%W%r REWRpr esent i ng

a hydrogen atom and R7 25represents a hydr oxyl gr oup

Anot her preferred aspect of the invention concern

conpdbe ol reiers de anladyl chain Ankad t@ﬁhgmolecule by means

' O&ag:ﬁ%‘igfg‘% %.?%”E @%Eéngﬂg@pT@%Hé?%agﬁ %Qgé%‘ﬁmaa t&zg{:egﬁgglous

glofdsaed daloten. Mennmrr trificotamethB8y, eépmxe srentap vemy Abkgyriopyioxy,

group co r|S|n rentiall r. 4 30

TCRYBeh &P 3%&*0Wwprw éam %@%3 eSBALE Aven &
@g}%lesgroup substltut ed by an aryl or cycl oal kyl

group,; said awl or cycloal kyl group conprising
particularly 6 carbon atons. B Another particul ar

aspe i I 1
For ms T Y (EEHS %%@%E@%ﬂ@éegﬁ?%%f&%fgﬁ’mﬁsf° “
asbarhaBbs; epvartagssishrd & Rﬂrlcagpcem@tomr pasamwzwtgrrrmipd by one

%”Q%I%agf L3 q%téssrsggr&g Ao X % F"Fj‘ér‘no% QB - call

“BefReddrynt ecrh@;z ngt byerssmalr ylrncﬂm-cy:crl Oaildgylicabgranup. comprise
Anot her particul ar subject-matter of tge i nvent

YL #NGR M P’x@thvi

ﬁ“ or different, represent
respect | ve and R5 group, specifically with R3 -
and R5 represent| ng a 10 hydrogen atom Anot her

B ARG L R LG O REET St

grgﬁﬂbb @é’ﬁné& el iteeibied BPHAS BN bevarapesttiontdnys ehd$dn among
roup, R3 and R5, identical or different,
P ape ecsg%tqpﬁ@naq{ pyran can be cited as examnies

By halogen atom, an atom of bromine, chicrine, fluorine or ioding is

ungdersiood.

A halogenated alkyl radical is an alkyl radical as defined above which

comprises at least one halogen atom or totally halogenated (perhalogenated).



10

15 -

20,

25

30

15al kyl group substituted or not by one or severa
group 1 or group 2 substituent(s), as previously
defi ned. Preferably, X3 and X5, identical or
different, represent respectively a R3 and R5 group,
R3 and R5, identical or dlfferent representing -a
non substituted 20al kyl gro p conpr|5|ng preferably

L 2ge i, L PSR BE SIEPIIS R AP et s

‘ cg“reomf@roups X3, X4 orA(EotdnwsppadIhg d:cmlaétS ﬁﬁéﬂcﬁﬁpf&xﬁiﬂds R5 or GSRS

nt.i onkgoncerns conmpounds of general formula (1)
iBMNeS: and X5, identical or different, represent

@@scp@%u\@ MredsdRe@IRy aEs&BRE, Spup, G3 and G5 bei ng
such as previously described, and R3 and R5

R% die seA Ronigeation) or sferenit @ﬁfesents an alkyl gFestorabstituted by one
dg?,@bé@}% P g%?gpgupoﬁ 5{35%&5 LJeW ti on concerns conpounds

gener a |ch X3 and X5,
hadentherddre cat @& enenmf theepmper%rﬁépw Rﬁebw@ @R X5

Bertrrae e Aned Shaiire B B K BBl arow 1 o

dres esendturat@n al kyl group substituted or not by one
or several group 1 or group 2 substituents, as

pr.evi ousl y defi ned. Anot he parti cuI ar aspect
of t gﬁérog SHCET e %M%ﬂ&@ﬂ@%ﬂﬁb@bnds of genera%
5fornu Ich X3 and X5, identical or

fun‘nf:miel(émwhtmrebrreg@senﬁs@s@ébwwsrq)apa(CQBRs or G5R5

_group,

- Another particular aspect of the invention concerns compounds of general
formula (I} in which A represents an oxime group (C=N-O-H) or oxima ether (C=N-
O-R8), R8 representing -an alkyl group substituted or not by an aryl or cycioalky!

group. Preferably, R8 represehts a methyl group. .

Another particular aspect of the invention concerns compounds of general
formula (1) in which A represents a —CRBR7 group, R6 representing a hvdrogen

atom.and R7 representing a hydroxyl group, alkyl group, or a -OR8 group, R8

‘representing an alkyl group, substituted or not by an aryi or cyclealkyl group.

Preferably, the invention concems compounds of general formula (1} in
which ‘A represents a —CRBR7 group, RE representing a hydrogen atom and R7
represents a hydroxy! group.

Another preferred aspect of the invention concerns compounds of gensral

formula (I) in which A represents a -CR6R7 group, RE representing a hydrogen

‘atom and R7 represenis a -OR8 group, R8 being such as defined above. in

particular, RS'represents an alkyl group compﬁsing preferentially 1, 2, 3 or 4
carbon atoms. Even more preferably, R8 represents an alkyl group substituted by
an aryl or cycloalkyl group, said aryl or cycloakyl group comprising particuiériil 8

carbon atoms.
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&3 and 05 being such as previously described; and R3
and R5, identical or different, representing an alkyl

~group substituted by one or several group 1 or group

2 substituents, as previously defined. 10

Anot her particul ar aspect ofgthe invention concerns
conpounds of general forrmula (1) in which X4

Arephee pertticsilza abpeaigé theainwentoiramncams O@mp@nn@\%of genmral formula

| uor i i 0 her par r

bivEhiddh ieahe Lorto.naer ol Rt RE =FaRETs £ Broue
dria WHRE Brotth 58P RTSeBissatsRd hobrdd-gRdurg ramuaky} @otk}:elcﬂga -OR8
such as previously defined, and R4 representin :
g, Gy reriesmR s ZUARKYIh@PUp S-PFEifesy %Efyfe%f Ztarghar cycloalkyl
qr nt| on concerns conpounds of general fornula (1)

whi ch X4 represents a R4 or 34-R4 group, G4 being

such as previ ously defined, and R4 representing an

al kyl L r

o oY BB S 2B (YOO St ampounas o
qeebranefbrmdl (1) in Amdtiexs pan&lxﬂj aaierasplecﬂr diffetdmé represent

I nvention concerns_conpounds er al r mul
AHRCHYSU. % &bt GEEnRE GORA BPSUIEAY Sioie 8 Tpbirkfetentng a

'i‘jd ASipnevi ously defined, and R4 representing an
I

group substituted by one or several group 1 or
group 2 30 substituents(s). Preferably; 04

0! RRGHLT AR DAY PR e BloRRT BRI Bnoouns o

gb’ﬂuetéi CfdraiiizCODHIn Bwisioh MEB e apd eKér abénticaXdorr dffeeggéntrepresent

respect;vel% algg% 23938% grogg_ggoa%l F?g ;cenq:qBr) azr%e‘;'oreorﬁ geprggentmg an

atkyl group subst:tuted or not by one or several group 1 or group 2 substituent(s)

as previously defined.

Preferably, X3 and X5, identical or different, represent respectively a R3
and R5 group, R3 and RS, identical or different, representing a non-substituted
alkyl group, comprising preferably 1, 2, 3 or 4 carbon -atoms. Even more
preferably, X3 and X5, identical or different, represent a methyl group.

Another particutar aspect of the invention concerns compounds of generai

formula () in which X3 and X5, identical or different, represent respeciively a

- G3R3 or G5R5 group,.
‘G3 and G5 being"suoh as previously described, and

R3 and R5 representing a hydrogen atom.

Another particular aspect of the invention concerns compounds of general
formula (I) in which X3 and X5, identical or different, represent respeciively a
G3R3 or G5R5 group,

G3 and G5 being such as previously described, and
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10 Anot her particul ar subject-matter of the

i nvention concerns conpounds of general formula (1)
in which only one of the X3, X4 and X5 groups :
represents a R3, R4, R5, G3R3, (AR4 or BR5 group, 5
03, 04, and 05 being such ag previ ously described,
and R3, R4, and R5, identicdl or different,

E?'Seﬂ{oeﬁﬁ niEéﬁQ:ala& @hrdeihe 9L Qer?t Sl A1k %%stﬂ:@ﬁtu%d or not by
several’ group or group tituent(s

ope ev B@mé!)grmieﬂ peghoup 2 substrtuantsmsgpnﬁmoupamﬁ@@n ar

subj ect-matter of the invention concerns conpounds of
10 general formula (1) in which only X4 of the X3,

X4, ﬂﬁtﬁh&pmmswp@m @smt iBvéniBd mhcGhREonDAubes nf general
suc as previ ously defined Ed R% @Fﬁ«r esentlg {
T (gib et S G 9 GRRCDATSITEr B g asiively 8
c%ﬁ%%ﬁ@sﬁ@?:%h tuents as previously defined. 15

Anot her

ticul ar subJ ect-matter of the invention
%mmb@h@emmpotmaagrawomwb%raﬁm a (1) in which

e.0o r .
L LRl et o100 R SERUIS SHRERH ufone o
sbetrabgrsus h cagraqupesuissituentte gs pirbeslslyvadedin20R3, R4, and
R5, identical or different, representing an al kyl
group substituted by one or several group 1 or group

SuRssthbHBAiéSar atRcP bR OMebNticheddnasths compouAﬂQtdﬂ gkeneral
partlcular aspect -of the invention concerns co

- igmudre fié ia Wiy fifil raPEsEMsna Nﬁiqg@n@onb@rgrﬁmeo © @gne guonne

%ﬁﬂgesent(s) an oxygen atom 25 Preferentially,
i nventi on concerns conpounds of general. fornula
(1) in which only one of the X3, X4, or X5 groups

o GERALI 12,8, 090, 40 0L BT LOL MY o G o

fimuid dentiiged xoremeédres erm Dr@pr%@nm ng an al kyl
C7gr oup substituted by gne
4 being such as previously defined, and

R4 representing a hydrogen atom.

Another pasticular aspect of the invention concerns compounds of general
formula () in which X4 represents a R4 or G4-R4 group, '
G4 being such as praviously deﬁhed, and
R4 r'epresenting an alkyl group substituted or not by one or several group 1 or

group 2 substituents, as previously defined.

Another particular aspect of the invention concerns compounds general

Sformula (D) in which X4 represents a R4 or G4-R4 group,

G4 being such as previously defined, and

R4 represeniing an alkyl group substituied by one or several group 1 or group 2

substituents(s). Preferably, G4 represents an oxygen atom and/or R4 répresenis

an alkyl group substiiuted by a group 1 substituent, in particular COOH. Even

 more preferably, X4 represents a -OC(CHhCOOH, -OCHCOOH or

-SC(CH;),COOH group.
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. Anot

or several group 1 or group 2 substituent(s), as

previously defined. 11 Even nore

preferentially, the invention concerns conpounds of

general formula (1) in which only X4, anong X3, X4

and X5, corresponds to the @R4 fornula 4

representing a hydrogen atom and 5 R4 representing

an al kyl group substltuted by one or several group 1

or gr, W ‘
AEHRef aRPt SPRLEmaler B R Y TBRCARE compounds of

RABRO fereRiIOfl) gemml orﬂproﬂulcﬁ i K3i K4 \amidcXks gwipsi represents a

three of the X roups correspond to the

D RORS, ot CaRareT i Fae e, Con Capants
ELRELSRREIS:iIA0 395%( Q@Br@ﬁcﬁm Ry, ald, and R5

representing an al kyl ‘group substltuted by one
F&E‘e\)%# dAndgRpugentient of ert, sppassnting AR @Y ggP subst;tuted by

v\e‘ ﬁgb’éay%rgﬁé L& m%&;ﬁs%ﬁ ﬁuég# genz}?@\ﬁ&hi Pheddes,

t1on <ontern npouns ral formula (1)
in which the substituent is chosen fromanong group 1

A S P S ISR ke o

RRErdl eRFRELME ihRghik @ﬁ@fr)&bbfy"{h@ Y aﬁﬁfogﬁh)(atgmnpsrrepmsents aR4
al kyl group conprising 1, 2,-3. 4, 5 or 6 carbon

A particular aspect of the invention

AT
@988%{;%?#8%%@%89%%@' gh@rmula (1) in which only

X5 groups corresponds to the

Ro reméaernlﬁ@(a@Fajﬁylmnbmuib@ IyPneuBTHe Y6 8 13504 G Sanygroup 2

and re ng preferentially.a hydrogen -
Sé‘saﬁf‘%&sa%%ﬁek' us%r(getr egonprlsn ng 1. 2, 3, 4, 5 or 6
25 carbon atons - Even. nore preferent| aIIy, X4

represents a_ - 0C( OH3) 2C00R9 R9_as_previ ousl Younds of
do | foaan@aripis e rgTRRERb  VATTG) ST gaRbouInds o

M Rl m{;! Whﬁ%ﬁ%% &QH;'%"e'o? itRgx3, X2 an§w54groﬁ?@ Ferfesent a

carbon at One particul ar aspect of the
R%Mtﬁ%ﬁ%%ot@ﬁﬁé@ﬁ@@ of general fornula (1)

dbonyl group, .
& LD S eRPE R B e R
R3, R4, and RE, identical or dlﬁerent representing an aikyi group substituted by

one or several group 1 or group 2 substituent(s), as previously defined.

Another particular aspect of the invention concems compounds of general |

formula {1) in which G3, G4 and/or G5 represent(s) an oxygen atom.

Preferentially, the invention concerns compounds of general-formuia (1) in
which only one of the X3, X4, or XSV groups coiresponds fo a G3R3, G4R4 or
G5R5 formula, L
33, G4, and G5 represanting an oxygen atom, and
R3, R4 or R5, identical or different, representing an alkyl group substituted by one

or several group 1 or group 2 substituent(s), as previously defined.
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12 R1 representing a hal ogenated al kyl group.
Preferentially, Rl represents a hal ogenated al kyl

group conprising 112 or 3 carbon 'atonms. 5Even nore
preferentially, X1 represents a -CF3, -0CF3, -SCF3,

- ORCF3 group, R representi n? an al kyl group as

defi ned above. ' A pa Yicular aspect of the

i nv I O : g (
e e SRR ERERRY e on0BRRERls ahpelis( ) general
farhluer (Iney whictiasriin&4, inodingeX3, X0Pard bSabbyssprnds o the G4R4
represents an atom of chlorine or brom ne. A

f % cul ar aspect of the invention concerns conpounds

R repRREKMMg 4 AYdrdhan blok, iaRgwhi ch X2 represents a
hydrogen atom 1bA particular aspect of the invention

Réoepesastingoapeliyligrose YeRBiad PYPREICA SEYSTal HowRiTch” SouP 2
- at.om (brom ne, chlorine, .

Spﬁﬁ%ﬁ%%%ipg%@e@%&réﬁ A particul ar subject-matter

of the invention concerns conpounds of general

forml 1) in | ch I. tS-

e L G SRS B OB ofgenra
félere [Ibedwhiheber @nthired biytheR23r Epr eséftgsowshyatrasgend fo the
atom_a -CE3group or an al kyl group conprising 1, 2, _
PRy GaR4 %,G%%%’@“@ar bon atons. Even nore '

e i ehreshntfom s group, R
B e Ao PP ORED B a ™ ) -

. 5A :
RSaRYi eotl RS reprasentingd an Byl arpoatSUSRiEEJYINE Yanyeiagsoup 1

of gengeral ..formul g izch.D represents a CH2
0@P'603’8%SU%St[tueﬂ%A%%%L%ﬁé%%f@%Far subj ect-matter of
the invention concerns conpounds of general formnula

(1) in which 32 and D form an oxygenated or_ sulfur

et oh et 35855 4% R VI S T RAL R ot e Tormula
holnl Qi tfx@r@ﬂtﬁs%u.(eht)iis chosen from among group 1 substituents.
Preferentially, the group 1 substituent is a —COORY iype, RO being such as
previously defined and representing preferably a hydrogen atom or an alkyl group

com-prising 1,2, 3, 4, 5 or 6 carbon atomns.

'A particular aspect of the invention concerns compounds general formula (f)
in which only ons of the X3, X4 or X5 groups corresponds fo the formula
~OC(CHs2COORE, R9 being such as previously defined and representing
preferentially a hydrogen atom or an alkyl group comprising 1. 2, 3, 4, 506

carbon atoms.

Even more preferentially, X4 represents a -OC(CH;).CO0RS group, RS9 as
oreviously defined and representing preferentially a hydrogen atom or an alkyl

group comprising 1, 2, 3, 4, 5 or € carbon atoms.

One particular aspect of the invention concems compounds of general
formula (1) in v_vhfch X1 represents a R1 or G1R1 carbonyl group,

G1 being such as previously defined, and
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13 A(Il) Preferably, & represents a sulfur atomin
general fornmula (lI1). 5in accordance with a

particul ar enbodi nent of the invention, the preferred
conmpounds are indicated bel ow

“Conpound1l: 242, 6-di net hy1- 44%14 (trifluoromethyl oxy) ph

enyl}- 3-oxo- propyl | phenoxyl'=2-net hyl - propan0|c acid

i@pre resentin ahaio enated ajkyl grou
ound?2 % 6qd|mathyg F3[4(tr|fluoronethylth|o

)phenyl] 3- oxo- propyllphenoxy) 2- et hyl propartoic

ZCib(rj gﬁ%t‘g%&ﬂg@uﬁg%eéééeﬁg%ﬁ pé{ye nageihs group comprising 1,. 2o0r3

| dmﬁchy‘aﬂ@mpanm c acid

‘Even more preferentialiy, X1 represents a -CF; -OCF3, -SCFs, -ORCF3

group, R representing an alky! group as defined above.
A partiduiér aspect of the invention concerns compounds- of general formula
(i) in which X1 represents a halogen atom (bromine, chioring, fluorine, iodine).

Preferably, X1 répresen’cs an atom of chiorine or bromine.

A particular aspect of the invention concerns compounds of general formula

() in which X2 represents a hydrogen atom,

" A particular aspect of the invention concerns compounds of general formuia

(D) in which X2 represents a halogen atom (bromine, chiorine, fluotine, iodine).

A particular subjéct—maﬁer of the invention concemns compounds of genaral
formuia (1) in which X2 represents-a R2 or G2R2 group, R2 'and G2 being such as
previously desctibed. Preferentially, R2 represents a hydrogen atom, a -CFz group
or an alky! group comprising 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Even more
preferentially, X2 represents a -OR’ group, R’ representing an atkyl group, -CF,
-OCF3, -OH. '

A particular aspect of the invention concems compbunds of genérai formuia

(I in which D represents a CHy group.

Another pérticuiar subject-matier of the invention concams compounds of
general formuia (1) in which G2 and D form an oxygenated or suifured heierocycie

so as to form compounds having the foliowing formula (i)



14 Conpound4: 242, 6- di net hyl -
[314-(trifluoronethyl)ohenyl]- 3-oxo-

propyl | phenoxy] - 2- met hyl oropanoic acid 9

5Conpound5: 244- [ 3- 14- chl or o- 2- hydr oxypheny1) - 3- oxo- pr
opyl | phenyl t hi o] - 2- nethylprgpanoic acid

Conpound6. 242- et hy1- 44344 3,3-trifluoropropyl oxy)
phenyl } - 3- oxo- 10oropyllphenox - 2- gghylpropan0|c
acid

(thfluoronet hyl t hi o) phenyi | propyl i noxy) - 2- met hyl pr
opanoic acid ryFOH \ It OH 15

A

(I

Preferably, G2 represents a sulfur atom in general formuia (1i).

5 . In accordance with a particular embodiment of the invention, the preferred

compounds are indicated below:

. Compound 1: 2-[2 6- dimethyl-4-13 [4—(tnﬂvoromethyloxy)phenyl} -3-0X0
propyliphenoxyl-2-methyl-propanoic acid

10

Compound 20 2-[2.6-dimethyl4-[3-[4-(iriflucromathyithio)phenyl]-3-oxo-
propyljphenoxy}-2-methylpropanoic acid '

F S
%F

?

15  Compound '3: 2-2 B-dimethyl-4-[3-[4-bromophenyl}-3-cxo-propyljphenaxy}-2-

methylpropanoic acid

e



Compound 9:
-2-14- (3-(4-iodobenzyl oxy)-3-(4-(trifluoronethoxy)phen
yQpr opyi ) -2, 6- 5di met hyl phenoxy] - 2- net hyl pr opanoi c
acid COH
Conpound10: 2-[ 4- (3- met hoxy- 84 (4-(trifl uoronet hoxy) phe
nyi ) propyl)-2,6- 10di net hyl phenoxyl-2- met hyl pr opanoi] o
Capipbun@O0H E 4OF", 0 2-[2,6-dimethyl-4-[3-{4-(triflucromethylphenyl}-o-oxo-

P B e R R B oo et 2 opan
O

oic acid e
COVDOUNd13: 2- 6-alii e Q%{I 4-(3-0x0-3-(4-(2,22- -

t hi o) phenyT ) pr opyl ) phenOxy) - 2- net hyl pr 0

e 70 3, WOH ! '

tri £l uoroeth

fﬁﬁ%i/%?m d

O

5 Compoundm 5: 2_.-{4}[3-{47chiqr_o—2-hydroxyphenyl]—B-oxo—prdpyE}phenylthio}-Z-

methylpropa'noic acid

‘Compound g 2—[2-mei;*?y't—4-{3-145{3,3!S-triﬂuoropropylbgy)phanyl}s-oxa-

10 propy!]phenoxy}~2—methylpropahoic acicd
o . l o

Compound ' 7 2-12 B-dimnethyl-4-[3-hydroxy-3-{4-

(triﬂuoromethylthio)phenyf]propy!}phenoxy]—Z—methy%propanoio acid
15

i 0
F>(F /l\l/o\‘i/il\w
o N e T !
) ' é)H
20
Compound 8: .2—[2!ES»dimathy[—é-(&(pyridin-B«y!methoxy}-3—[4~

(tréﬂuoromethoxy)phenyl]propyl]phenoxy]-z-methyipropanoic acid



0

Conmpound14: 2- (4- (3-(4-chl oro-2- (et hyl t hi o) phenyl) - 3-
0x0- prOpyl ) - 256- di net hyl phenoxy) - 2- met hst i or opanoi ¢
acid 17 ,

Conpound15: 2- (4-(3- (2. 4- bls&trlfluoronethyl)phenyl) 3
- 0X0-propyl)-2,6- dinethylp %noxy) 2- et hyl pr opanoi ¢
~acid F F AU 1 FF

Conpoundi16: 2- (4- (3-( 2- quoro4 (trlfluoronethyl)phenyl
) - 3- oxc- propyl) -2, 6-
dlnethylpheng;y%/a\yﬁwhylpropan0|c acid QJCOOH

“”‘\/

-
I

A

~ Compound §: 2-[4-(3-{4-iodobenzyloxy)-3-(4-(trifluoromethoxy)phenyl)propyi)-2.6-
5 dimethviphenoxy]-2-methylpropancic acid

/J\(O\{ZCOOH

T

T : H

o—

Compound 10:  2-4-{3-methoxy-3-(4-{trifluoromethoxy)phenylpropyl)-2 6-
10 dimethyiphenoxyl-2-methylpropanoic acid - '

/\/o \I/CDDH
/é

Compound  11:  2-[2 B-dimethyl-4-[3-[4-(3,3,3-triflucropropyloxy)phenyll-3-oxo-

15 propyliphenoxyl-2-methylpropancic acid



Conmpound 17:

2-(4-(3-(2-fiuoro-4-(2,2,2-trifl uoroethoxy)phenyl)- 3-

oxo0- propyl ) -2. 6- di et hyl phenonf) - 2- nethylpropan0|c

acid FC) F AU Conpound 18:

2-(2,6-dinethyl-4-(3-(2- net%%l-4-(2,2,2-tr|fluoroetho

Xy) phenyl ) - 3- oxo- propyl ) phenox1/ 2-2- nmet hyi pr opanoi c
~acid 18 F Il "Vv' |/ Fvt"-"-- 9 F b Conpound 19:

2- (443- ( 2- mat hoxy- 4{;2 &1g trifluoroethoxy)phenyl)-3-

0XO0- propyi } - 2, phenoxy) 2-met hy1Pr OpanOlc

Compound ' 12:

2-(2, 8~dEmethyl—4~(3=oxp~3—(4-(2,2,2-
’mﬂuoroethoxy)phenyi)propyl)phenoxy) -2-methylpropanoic acid '

‘_ 431

i

f o | ('\ﬂ/_c\j/cool-l
F)\\/'O\ﬁ I

7N

" Compound 13: 2-(2,6-gimethyl-4-(3-ox0-3-(4-(2,2,2-

traﬁuoromthyithlo )phenyl)propy)phenoxy)~2 -methylpropanoic acid:

10

m”\rm“

)R/S\/\ /\/\

Compound - 14: 2—(4»(3—(4échioro-Ze(methylt'hio)phenyi)-3~oxc~'propyi}—fz,e—

dimethyiphenoxy)—z-methytpkropan'oic acid
15




10

15

Conmpound 20:
2-(4-(3-(2-hydroxy-4-(trifiuoronethyl)phenyi)-3-o0oxo0-P
ropyl)-2,6- dinethyl phenoxy)-2-rnethyl prOpanOic acid
- Conmpound 21:
2-(443- (2- met hoxy- 4- (thfluoronethyl)phenyl) 3- 0xo-pro
pyl) - 2. 6- di net hyl phenoxy) - 2¢ net hyl proPanoi ¢ acid (K

COTBORT o rralby - AL 6 Dl BHgPBEYAR T B By 2.6

dwhﬁlﬂ_a{%@oxg;@?@h@;gpﬁl@%;?E.gi?oxy) - 2.- net hyl pr opanoi c

acid F1("--- Th-, I1
F'P""""-/t"" il O Conpound23:2-(2, 6- dinEthoxy
43- oxo- 3- (4-

(trffluor omet/ho phgnyi ) propyi) phenoxy) 2- rret hyI prop
angi ¢ acid /\/)EVQ _ _

P

Compound  18: 2-(4-(3—(27ﬂu0ro~4-(triﬁuoromethyl)phenyi)-B—oxmpropyi}-Z‘6-

dimethylphenoxy)-2-methylpropanoic acid

L -CP0H

Comnound 17: 2-(4~(3~(2-fluoro-4-(2,2,2- tnﬂuometnoxy)phenyl) -3-oxc-propyli-2,8-

" dimethyiphenoxy)-2-methylpropanoic acid

_/\/o*co{m

Compound 18 2-(2,6-dimethyl-4-(3-(2-methyi-4-(2,2.2-frifluoroethoxy)phenyl)-3-
oxo-propyliphenoxy)-2-methyipropanoic acid




0 10000H F11 lit F 10

Compound?24: 2- (4-(3-(2-fl uoro-4- (trlfluoronethyl)pheny
1) - 3- oxo- propyl) - 2, 6-

di met hoxyphenoxy) - 2- net hyl propanoi ¢ acid FI FYFI
15Conmpound?25: 2- met hy1- 2- (2? net hyl- 4- ( 3- oxo- 3- (4-
(trlfluoronethylthlo)phenylﬁpropyl)phenoxy)propanoic
acid 20 Conpoun

26: 2- net hyl- 2- (24{ne hy%mﬁr(B 0xo0- 3( 4-

' (fr| fillor Om%\\ényl ) propyl ) phenoxy) pr opan0| Cc
d

Compound 19. 2- (4m(3 (2~ methoxy»ér-(z 2 2~tnfiuorﬁethoxy}pheny!) -3-oxo-propyl}-
2 6—d:methyiphenoxy} -2-methylpropanoic acid

&3]

Compound  20:  2-(4- (3—(2-hydroxy-4 {trxﬂuomme’thyi)phenyi} 3- oxo-propyi)~2 8- .

dlmethyinhanoxy)—Z methyipropanosc acid
10

i _COOH
1

Compound 21: 2—(4~(3~(2—methoxy—4—(tr’tﬂuoromethyi)phenw)—3—oxo—propyi}-2,6-

dimethylphenoxy}~2¥mathylprobanoic acid
15 '

/\/\(//\r\t/
Y



COOH

Conmpound27: 2- (4-(3-(2-fluoro-4-(trifluoronethyl)pheny
1) - 3-oxo0- propyl) phenyithio)-2-mthhyl propan0Oi c acid
yS .1l 10 6 Compound28: 2- et hyl - 2- ( 3- ( 3- ox0-'3-(4-
(trifluoromethoxy) phenyl) propyl) phenoxy) propanoi c
acid 15 COVMDOUNd29: 2-( 2, 6- ¢4 net hyl- 4- (3- oxo- 3- (4-

trifl uoronethox henyl r opyl henox r opanoi c
C;(@mzqqaurzd 22: 2-(2, Gangethylyéwz?g 2- Jggpr)ogyloxy-ﬁr}(/t)n iuorgmethy )phenyi} -3~

| oxo-propylphenoxy-2-methylpropanoic acid

c Y /.\/O\iz _-COOH

Compound 25 | 2:(2,B-dimethoxy-4-(3-0x0-3-(4-
(trifluoromethoxy)phenyl)propyliphenoxy)-2-methylpropanoic acid '

9
- /Y \!/COOH
iﬁ/ \Wﬂ\‘ f”\vf\o
F .

10
Com:::o‘und 24:  2-{4-(3A2-foro-4- (trtﬂuoromethyi)phenyi) 3-oxo-propyly-2,6-

d:meihoxyphenoxy)—ﬁ% methylpropanoic acid

15  Compound 25 2-methyl-2-(2-methyl-4-(3-oxo-3-(4-
(triftuoromethylthiojphenypropyl)phenoxyipropancic acid "

/\‘(o\!/cooa



Conpound30: 2-[ 4- (3- hydroxy-3-(4-(trifluoronethoxy)p
henyi ) propyl ) -2, 6- di net hyl ohenoxy} - 2- et hyl pr opanoi ¢
acid 5 H ' '
Conpound31: 2- (2, 6-di net hyl- 4- ( 3- oxo- 3- (4-
(trifluoronethoxy)phenyl)peggyi)phehoxy)-2-nethy|prop
anamde 0 la (7-YThl H2 | npound 32:

2-(4-(3- hydroxy|n1no 3-(4- (trlfluoronEthoxy)phenyEpro

0- 2, 5- di net hyi phenox -met hyl or opanoi ¢ aci
E});\IbouﬂdSOH g p2 2 lee’th ?2—(2 methyl-4 {3-0%0-3-{4-

(tnﬁuoromethoxy)phenyi)propyl}phenoxy)propanoic acid

b\'}/cocm ,

Compound 27 2—(4~(3—(2—ﬂu0r0-4—(triﬂuoromethyi)phenyi)-3~oxo-
nropyl)phenylthio)-2-methylpropanoic acid ' '
s+co<m
10
Compound | - 28: 2—methyi—2~(3~(3—oxo-3—(4—
(triﬂuorometh0xy)phenyl)propyl)phenoxy)prapanoic acid

15

Ccmnound 29 2-(2 6-dimethy!-4-(3-0x0-3-{4-

(trifiuoromethoxy)phenyl)propyl)phﬁnoxy)prcpano;c acid



FO1;; OH 22 Conmpound 33:

2-(4-(3-nmethonti m no-3-(4- (tr|f|uoronethoxy)phenyl)pr

opyl ) -2, 6- di nmet hyl phenoxy) - 2 nmet hyl propanoi ¢ aci d
rsa F.1l F-20 5

Cbnpound34 4-(2,6-di nethyl-4-(3- 0X0- 3- (4-
(trlfluoronethoxy)phenyl)Prg?yI)Phenoxy) 2,2-dinme

hyi but anoic acid O

Compound 30: 2-[4-.(3-hyd roxy-3-(4-{irftuo mmeﬁ_'zoxy)p henyi)propyi}-2,6-

dimethylphenoxyl-2-msthyipropanoic acid

9 _
F\\/D\;!/\\é /%/\ ;
LA
o oH
Compound . 31 ' 2+{2.6- d:methy—ﬁ {3-0%0-3-{4~
(tnﬁa,oromathow)phenyf)propy{)phenoxy) -2-methylpropanamide
10 ,
| i ?
F s ‘ '
I

Compound  32: 2-(4-(3—hydroxyiminG~3—(4—(triﬂuoromeﬁwoxy)phényl)propyi)~2,6—
dimethyipheﬂoxy}—Z-me’{hytpropanoiq acid




OOH 111 F Conpound35: 2- (2, 6- di met hyt 4- ( 3- 0x0- 3- ( 4-

(trifluoromethoxy)Phenyl)pl0Pyl) PhenOxy) - 2- net hyl pr Op
artOic acid tertiobutyl ester )

Conmpound36: 2- (2, 6-ci i met hy1- 4- ( 3- oxo- 3- (4-
~(trifluoromethoxy)phenyl) PégPyl ) phenOxy) - 2- met hyi pr Op
anOi c i sopropyl ester FO Fyj ti 0 Conpound

ootding BT R m%%«o@yff’ﬁlw SLBVtholohaps orichylpropyl- 26~
“dimethy phenoxy)-2-methyipropanorc acid

. "C
N
/’\ﬁ/ oH
Ful_Ou N .

F
~
F o t 4
at.
é
0
5
-~ Compound 34 “4-(2 B-dimethyi-4-(3-0x0-3-{4-
| (tﬁﬂuoromethoxy)phenyi)propyl)phenoxy)~2,2~diméthy§butano§c acid
| ﬁ'
( O\/Q%/L'\OH
10 .
Compound 35 2-(2 B-dimethyl-4-(3-0x0-3-(4-
: (t{iﬂuoromethoxy)phenyt)propyi)phenéxy}-Z—methy&propancic acid tertiobutyl ester
etk
: ol Lk N/
e 4 8]
o Y L\
r\/ x 7
o
15 7
Compound 36 _ 22, 6-dimethy1-4 (3-ox0-3-(4-

' (inﬂuoromﬁthoxy)phenyl)propyi)phenoxy) -2-methylpropanoic lsopropyi ester



(trifluoromethoxy)phenyhpropyhphenoxy)acetic acid O

F. . fIOH F Conpound38:2; (2-nethoxy-4 (3 oxo 3 (4

(trifluorornetho )phenyl)pro 1)phenyi

hi 0) - 2- net hyl propanoi c acid The invention -

concerns nore preferentially the follomnng conpounds;

Conmpoundl: 2-[ 2, 6-di net hyl- 454 3

[4-(trifluoromethoxy)phenyl]-3-oxo- 15

propyllphenoxyk 2- nePhyIpropan0|c aci d;

Conpound2: 242 o ? 443- [ 4- (trlfluoronethylth

oaphenyl) 3- oxa-i propyl'l phenoxyl - 2- net hyi pr opanoi ¢
npounts: 2~[ 2, 6-di methyl 4 [3

[ 4- brbgpgﬁ;nyl] 3- oxo- propyl ] phenoxy] - 2-

: O

Compound 37: 2,2—déﬁuoro—2-(2,6~dimethy'l~4-(3-oxo—3—(4-

(?rifiuoromethoxy)phgnyl)propyl)phemxy)adeﬁc acid

o
£l

!
. i 0. p
- ) //\”/ \1/"\0[_1
£ C - ’
o :

Compound 38 , 2-(2-mathoxy-4-(3-0x0-3-(4-

(triﬂuorerﬁethoxy)pheny%_)p.fopyi}phenyithio}—2—methylp{epanmc acid
10 S ' :

The invention concerns more preferentially the following compounds:
Compound 1 2-2,6-dimethyi-4-[3-[4-(frifluoromethoxy)phenyi]-3-oxo-
15 prdpyl]phenoxy}&—me’thy]propanDic acid;
Compound 2 2-[2,6-dimethyl-4-[3-{4-(trifluoromethylthio)pheny}-3-oxo-
propyljphenoxy}-2-methyipropanoic acid; '
Compound 3 2-[2,6-dimethyl~4-{3-{4~bromophenyf}-&oxq—propyl}phenoxy]—Q-
methyipropanoic acid; ' -
26 Compound 4: 2-{2,8-dimethyi-4-[3-{4-(trifluoromethyphanyll-3-oxo-
propyliphenoxy}-2-methylpropanoic acid '



10

15

20

nmet hyl propanoi ¢ aci d; 20
Conpound4: 242, 6- dlnethyl 44344- (trffluoromet hyOphenyl

%43 oxo- propyl]phenoxyl-2-nethyl propanoi c acid

Conmpound6: 242- net hy1-44344- (3,3, 3-trifluoro
propylox
pheny11- 3- oxo- propyliphen@tyl- 2- net hyl pr opanoi c acYé

Co dili:
{}@mgquc}tl;{] opr @piﬁi@?&gﬁ%@ EI%]—Y%[%Q’@S g—tmﬁls }o%vgpyloxy)pheny!}-&o X0-
pr%ésﬂg% %@Qgﬁ&h}f% df%hﬁ%'a%#gltoﬁnm Z agl d .
Chpofiidior ivet AR gYBheRYLI-BEBOL§ PGS BRIV -0

th |4 3- -
prPY‘?meﬂgfyg%é?ﬁ%X@éﬂ?éﬁﬁd% pr opzl ) P(héngio) 32 Er:t hyl prop
c8RBbGn@ci d i sopropyd: ester 10The2~mct’rwb{n62}9'\@<§‘fy§14r{§‘0xo 3-{4-

. present invent | ud
(esosTehem BB IR T SRl or i wed.

F ? for ms, theirageonetric i somg-&, c-ﬂhmtmy -4-{ 3-0X0-3- (4—
oIer s, the|r salts, their dr at es
(tSfolovarhethoxyhbemyhosayAp R ~25ﬂ%fh}41°5??a?%§ 8Fﬁé§°é’6?w' ester
15The conpounds according to the invention can
conprise one or several '
The compounds of the present invention inciude their sterepisomers

(diastereoisomers, enantiomers), pure or mixed, race_mlc forms, thair geometric

isomers, their tautomers, their salts, their hydrates, their solvates, their solid forms,

and mixtures thereof.

The compounds according to the invention can comprise one or several
asymmetrical centers. The present invention includes  stersoisomers
(dlasteremsomers enantiomers), pure or mixed, as well as racemic forms and

gaomemcai isomers. When an enantiomerically pure {or erviched) mixiure is

" desired, it can be obtained either by purification of the final product or chiral

intermediates, or by asymmetrical éynt_hesis following the methods known by one

of ordinary skill in the art (for example, using reagents and chiral catalysts). Some

i

25

30

compolnds according 1o the invention carm have different stable tfautomericforms

and afl these forms as well as their mixtures are inciuded in the invention.

This invention also concerns ‘pharmaceutically acceptable” salts of
compounds according to the invention. Generally, this term designates siightly- or
non-foxic salfs -obtained from organic or inorganic bases of acids. These salis may
be obtained during the final purification step of the compound according to the

invention or by incorporatéhg the salt info the purified compound.

Some compounds according to the invent‘ion and their salts could be stable

“in several solid forms. The present invention includes afl the solid forms of the
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15

20

asymmetrical centers. The present invention includes
st ereoi soners (di astereoi soners, enantionmers), .pure
-or mxed, as well as racemic fornms and geonetrica

i sonmers. \When an enantionerically pure (or enriched)
m xture is desired, it can be obtained either by
purification of the final Bboduct or chira

20i nt di at t th
o resins o R B eSS potyma o
_Eﬁ*ﬁﬁsg{ﬁg;crﬁ%q[neefgﬁi@l e, using reagents and chiral

one conmpounds accorcitrigTo-the
| nvent i oncanhEve thffelelitslabieLau oil 11 :
It7 nl S- al | S t; -solvated or
i x& ?e@”&qﬁé’ngﬁﬁcﬁa@i}' P E qﬂ?@ﬁ%ﬁ%’h c%%t Hehdr solvat
sovaeN BN ol %ﬂampi@Cﬁﬁm$haphatMGem ac@pﬁqbi%ﬁ@é@[ﬂ%ﬁgeh as
salts of conpounds according to the invention.
weggh@waiatss) of RI"@"Per m desi gnat es sl | ghtly- or

non-toxic salts obtained fromorganic or inorganic
bases or -acids. These salts may be oqt; bned duri n% s
t he Gmpdungs ECEPIER @nthgttéxﬁwpﬂt‘ﬁ%e*% ﬁ@ THISPP

' at%eﬁ%é%ﬁlp}%dl g i tl?@ m%n@yn gg&@ E&Bﬁé&ﬁﬁﬁ érh%trﬁéﬂut'ai!yﬁti@nhcai but

Sone conpounds
dﬁ@@@f@yﬁgntf@cﬂ hﬁtlah\lmﬁtlm giodn thdhe syHptbee oriagrsl by an

t abl I d f
SPIREP USRI (haMhl T P PO PR 17 Rbrpolae 2 I the

- sREGREISMGet QorhfsurdaVeitiording vibi thb mm&iude@naherc&mae among

pol ynor phous, nono- and pol ycrystaj 7
hyﬂfeg@‘on%bm“dsoﬁé%sr 6["?19‘5”? ?H%ﬁ/ @an gt i% 8
ﬁ% R @{a%g:agflves isoRpeathe Jo0f @faffy%r“mlsmw thhy are easy
Srhaceut cal y accg

: pt abl e sol vents such_as
tc( lppﬂh’a&t es) dn’tecﬂt \hamalthe scepe of GgnbR RS vgf&bg}tﬂlsﬁngc{l?% of the

t he inve |on th ng;,\ £ ause of

“H@%%“Teﬁcl a&j' Jﬁs EJIS|dr$‘(’/ent| on: ggieﬁggﬁp%gﬁﬁﬁgdg e

i et dariadetal kgedbidsah aba!tyt;da&smdietser ent by the fact

that at | east one atomof the structure is replaced

by an isotope (radioactive or not). Exanples of

| sotepes dshat invamidealbd ebhetats ianpbbesssifrayothesis of canwunds

conmpounds according to the invention can be chosen '

chgemgyahipdnidg én as ae el N ¥EN, and sul fur such as

2H, 3H, laC, 140, 15 35s respectively. Radioactive

I sotopes are particularly preferable since they are

easy TS ptooeps eb@ee:rmt twesten GPTMPISESt he scope of in

V|vob|oaV|Ia [ | ,
bPoBeaR (BieR iy S PR S PPy et mus

RFW§€ieg§t ddéeédm;btﬁ@tdaﬁmrn‘tm (@) standards in

analytlcal st udi es. w ~ The present
i nvention also concer n& céss of synthesis of
conmpounds 20of general f ) as previously

defined. The process of the priesent i nvention
conpri ses: A

© (8)
In which X1, X2, X3, X4, and X5 have the previously given definitions,

- then (i) a reduction step of the resuiting compounds,
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-a step of mx (Din a basic or acidic nediumof at
| east one conpound of fornmula (A) with at | east one
conmpound of formula (B): 25(A) x, (B) In which X1 ;
X2, X3, X4, and X5 have the previously given
definitions, - then (ii) a reduction step of the
resul ting conmpounds, 26 -28nd eventually (iii) a
step allow ng the [inki of . function ps. The
- asdyenivelit @) acERBPIPYRE B Ik S Oﬁ%‘ B i ¢ or
THRASIG AR LONARShS ©F sticep) if iah)ackii€ oebagic trediunp kadtr step
oF the person skilled in the art and nmay vary . "
(iipematdsy. o Timplgmargdauthes perpoh RElas Ht Hissait a&‘éﬁ“%/e"ary greaty-

, Tiq?\rpté(i?ﬁ%%h%%l s tﬂt}]é) S%ﬁ\g'\%%&)g( i %ﬂ?\d%}%g : Ecdi&ﬁ@ﬁ%sﬁsﬁeédmbbbi Snder

Wwo. conmpounds is

- woadvankagandshyengionf ormed stoichionetrically. This is

ert. d bl t t
e e el LA 8 LR S A e

stBEfREMiRaly. This is bafdrmas prefomeioly Lt roblve terepertiuom (befween
takes place preferably in the presence of a 10strong
attras 68°G oot 28 ) dad IEINma hErRPP M RIRTHES: | i ke sodi um
hydroxi.de. o I ' 801304 rafepatly leths gekbaamce of a
et h)}?gtbea%lcl @egfgnggﬁ%‘}%aﬁnga%kmé t heoé eact | %n ta,%i ,
stpdraCsaser ef@r ably dlimlithetaphydsexide, like wddim Siyoses @r an alkal

-such as h hl ori i, d. Th [ti
et BORASRR S TR by cf assi ¢ methods. of ong

of LRQGidE Yncthirh! thevebtonankes Flhey puderabiytindie pesence of
used, for exanple, as medicines or cosnetic products.
aElrenp aei e$HCh 38R PEHCTG2%  so directed to conmpounds

SUChT?%S reas%?ﬁ% compounds can be ftsolated'by c%assic_: mathods of one of
ordinary skill in the art. They could then he used, for example, as medicines or

cosmetic products.

 The present invention is also directed o compounds such ‘as above

described as medicines.

Another subject-matter of the present invention concerns a pharmaceutical

composition comprising, in a pharmaceautically acceptable support, at least one

: cbmpouhd as above described, possibly in association with ona or several other

" therapeutic andfor cosmetic active constituents,

It p?eferably concerns a pharmaceutical composition for the freatment of
compiications associated with metabolic syndrome, insulin resistance, diabetes,
dyslipidemias, atherosclerosis, cardiovascular diseases, obesily, hypertension,
inflammatory diseases (asthma, etc.), neurodegenerative pathologies (Alzheimer's
disease, etc.), or cancer, etc. The pharmaceutircal composition according fo the
invention is preferably used for treating dyslipidemias.

It is preferably a pharmaceutical composition for tre_aﬁ;jg cardiovascular risk
factors relafed to a deregulation of lipid and/or giucid metaboiism disorders

(hyperlipidemia, type H diabetes, obesity, etc.) by reducing the gtoba; risk.
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- inittiieg 66 spet @ ePMRHNgi 352G 48SCH

descri bed as nedicines. 20 Another subject-matter of
the present invention concerns a pharnaceutica
“conposi tion conprising, in a pharmaceutically
accept abl e support, at |east one conmpound as above
descri bed; possibly in association wth one or
sever al other therapeut|02%uﬂcn cosnetic active
constituents, 25It preferably concerns a
pharmaceutical conposition for the treatnment of
complofal isOBRcRSSAsT 8t 8 Mititiometabeinsca symitionatesomposition
i nsuli-n resi'stance, diabetes, dysuggldernlas

ases, obesity;
hypertension, inflamuatory di seases (asthma, etc.),
neur odegener ati ve pat hol ogi es (Al zheiner's di sease,
etc p)nctrmr subjscematet of tEnaveREPIEEREATT HIC LepbS figash one
accor

 CQPRELATY &%dipgef\.&cg{%&g%é‘ \é?’geta&{ Ol ?hé’ r;grggérrg?@r/ aﬂils‘;:‘?’xgﬁﬂéceuﬁcal

d?ﬁgﬁié’fﬂﬁ@uht%bdcﬁmp@éaﬂngomdlmetpraﬂai'act!d)gigs, particularly the ones
cardi ovascul ar risk fact or%gel ated té\g a der ea%ul%%i %‘ect—'
redspted M taRRip e digpTHerd Skt AU SRS dEPg DY )

m(alﬂ PEHLR gﬁghﬁ"cm EMrﬁ’@erhé 16 aket ersat l@BQSd)rtey corﬁb@ur)d pyeviously
u0| ng risk. 27 Anot h

dmmbe@ foritee peapasatanhé‘ nhavr@ﬁt:@éwab%wﬁ@na m’mded for treating

kthggctﬁ%é{?k%sncak é@%%%' ﬁgko%ct)cﬂgl.rgglt&gto k:#(i) t‘%ﬁg{cr%ﬂ%fd metabolism

ové ‘descr
distfiees i okt #rrediicd the diovainiskon concerns the use of
at | east one conpound as previously described for the
preparati on of pharmaceutical conpositions intended

f Qo e ERbIN BulHok iiRlitatRay N ehs @hﬁ‘@ourﬁlﬁr hicoediag Ky thd@vention
ones related to netabolism disorde

id@y&y myd@rﬁcbfgwagﬁgp@y @éﬁ'@plg’qqx‘ mtqq;glstgr@paogéff{thﬁp%r tlhefﬁpauhc :
%@pg&r{ﬁg 1 %}ng%gfﬁ gy %O@%%l@fhm@*arkﬁa&tm @Bzlopment, such

descrl bed for the preparation
aeof pharmaceuti cal con‘posn tions intended for treating

the c vascul ar 0 . t-p-- -
B e
reduglﬁzatzﬁtf% ng*J)ﬁ|arfd s@qlmdasr (mqmybﬂélée(ma%egﬁotde etc) ipha—
Imtatively), the conp s according to the

|nve9itli3@_ﬁhd¥@ ‘PB@&PWS %de mag@%@idﬂped‘mes such  as

adm g,rs?gi 2‘89? (’};;SQP‘E’%JF%S' ORpt profdier A rb%foﬂ%@s“%@sagi tazar,

and/ ‘currentl'y avail'abl™e in
mar Kefuraylitdzar) pl@melmm%mt(corsgcwncazsﬂwahalmmtdh@b@m agtivate the 3

T nEBAR STy v Caecchril BB fegtdase 1V innistors
(r ep&@ll(mﬁ,%'ideawi@ﬁ%@gh) ni @E&ca be-L)e, Rbpiuz-1 2QGLP-1)  agonists

gl ucosi dase i nhibitors, PPA -y agoni sts
(thi exehaliiadezifones such as rosi glitazone,

pi og [ b@;one) m xed PPARa/ y agonists (tesaglitazar,
nurag?l azar), pan-PPARs (conpounds that.
si-nulpickleeuist yaraﬁm vhtlesiehel-IgWPFAR m@%ﬁ%ﬁ*ﬁrs‘)bra‘?c's {fenofibrate.

B e R A e L)
agongségyme A reductase (statins such as atorvastatin, simvastatin,
fluvastatin), cholesterol absorption inhibitors (ezetimibe, phyiostero!;),
CETP or cholesteryl ester- transfer protein inhibifors (forcetrapib), ACAT or
acyl-coenzyme a cholesterol acyliransierase {avasimibe, efiucimibe), MTP

(Microsomal  Triglyceride Transfer Protein) inhibitors, biliary acid
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25(exenatide), etc insulin ipid-lowering and/or
chol esterol -1 owering nol ecul es: fibrates

- (fenofibrate, gernfibrozil), HMG CoA reductase

i nhibitors or hydroxyl methyl glutaryl coenzyme A
reductase (statins such as gforvastatin, simvastatin,
30 fluvastatin), cholesterol absorption inhibitors

(ez etsécme@%rm@hé@é?ﬁé qERbI8tyreBkA®), oftamitol B pelyphsatstated fatly
transfer protein inhibitors (tor etr

acy| agidermaas-aiath Geist @spgﬁmlgaeyp ;g@i\l?g/}macm? efc.
T -
Tranarer B ETelE) SOEE e O SRR R Ay dngenen
sequ&shesiing Eagemt)s indhitre dcaptapriing)alanilt garmﬁr:\; or qumaw)
ol yunsat ur at fatt t S,
O ERPEIGE, I B RSB ) W gBRA cmarr

ant i -RyQetEhe nsbttangert.s el bh;cﬂa’se(amnm@i a@emmoiom@etazo
(Angi ot ensi nConverting Enz

enal @mnrasnol¢ arthiegee | a”doPO’ETLn‘ ?ﬁ' g,uigncsé @ﬂ ?’Bt&? prdr% pamide.
g&%ﬁﬁiﬁﬁﬁgha@ onbgh-aidokResd)an vaylia@rd ancalcium  channal

artan, eposartan, irbesartan, etc.), beta
bI oc lbdmker(sa(mammm feiaépm or @miom%gg‘qt@em or verapamu!) efc.

R

ant i -F&;rd@ﬁdf@f @&he) , vasodi | at ors cal ci um channel
bl ockers (nifedipine, felod

i + 1 iCbeReal vagaRisan SRR, 15ERT; ’%@é"Peﬁ e Oflg%%% FPARS.
Als pi T 'aﬂna h&a @ﬁ’l%@@pmp&ﬁ)ﬁgbﬂ%‘?hrﬁan@a@@' gegrel., '

anti-obesity agents: Sibutranmine,
| i pamtwmﬂanﬁnamrys (agentst affyr, FXARBE. caRPABPESI d (ygrinisone,

;ﬁf ,e FHE%FP %% plygcgeéﬁ& Itl?%s%%@ antﬁredrﬁéo‘fone methylpred nzsalone

SX afF@HQﬁ@QISbh@ 0 bﬁl:S)é Qﬂ@ﬁlliﬁss am enorﬂ:ﬁﬂae:ttcm‘remhias’tﬁlﬂmmatosy drugs
exanet hasone, prednj sol on t
hydr GEHivES éﬂ'@ﬁielndgiﬁc(t on}@m ng ql%[)]pfggg e ary}carboxyhc

anti -d rBtfj;%aE(HEFo%rMc dééigs ‘geliaeg, fé‘[@ﬂ@iamdﬁhﬁuprofen ibuprofen,

i ndot sul i ndac NSAI Ds.of the ,
gll‘ yi datdmsighi Ga@%@p} (‘@gtéifa?’f@f‘%n?@“%ﬁﬁ@e“}jl hpoten derived from

ﬁtag?'oc%é%?n A%’S gr%ﬁloahputeﬁ&ta&ﬁﬂ ), ¥t OPOf 88 the fenamate

m noprofen)’, NSAlI Ds derived

- fromgroup, COX2 selectwa inhibitors {celecoxib, rofmcoxzb) efc.

- antioxidant agents: for example probucol, efc.

. agents used in the treatment of cardiac insufficiency: thiazidic and non-
thiazidic dfuretics (furosemide, indapamide,  hygrochlorthiazide,
anﬁaldesterohe), ACE inhibitors (captopril, enaia-p'rilh ramipril or guinapril),
digitalis drugs (digoxin, digiioxin), beta biockers (atenolol, metoprolol,
labetalol, propranolol),  phosphodiesterase  inhibitors (enoximone,
milrinone), etc.

- agents used in the treatmeﬁt of coronary insufficiency: beta biockers
(atenoiot, '-me’toprolci, labetalol, propranoiol), calcium ch;rznei blockers
(nifedipine, felodipine, or amlodipine, bepridil, diliiazem or verapamil}, NO
(nitric  oxide) donors (trinitfine, isosorbide dinitrate, molsidomine},

amiodarone, stc.
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15

200xi cam (el oxi cam piroxi cam tenoxican), NSAIDs
fromthe fenamate group, COX2 sel ective inhibitors
‘(cel ecoxi b, rofecoxib), etc. antioxidant agents: for
‘exanpl e probucoi, etc. agents used in the treatnent
of cardiac-insufficiency: thiazidic and non-
t hi azi di cdi ur eti cs(f ur osem<de, i ndapam de, hydrochl orth
|a2| n bi i with DNA
(capat g‘ Gral %@r ena apn 6tr8'l§?n ed?rqen&CE(a Eﬁﬂﬁasﬁtlgfa)sf "
di gl(mbxymbdnumge:c( @tcgk}txmtkylaimgl tegria) ,cldndatia, bﬁlftﬁcld@lr%a?f\fes)
(atenol o net o bet al o rangl
phosﬁf‘ﬂ%‘?l%@stag?% e%ﬂﬁﬁb@EﬁP@”‘tp‘h&?P%?%% g, rﬁ!r?rl'ner}o aﬂfmgues
et C. s AYRRStillSashibgudshep tdﬁ@tnﬂertintsgfestrog@ﬂaﬂimgs aromatase
i nsufficiency: beta bl ockers g ‘% ol.ok ¢
ot OpFIBHEE, 616 AHEVRING TeSpSST BABHIBRTS GAPEENs. difaifel. oto
~bloc f REiaté @Bt0di phasor agonisis
bepr’ {aﬁthgﬁt{%?ggg%m%g? é\jéet%g%gﬂr?t [), NO (nitri cé%m dg? - &
donogastiqoidsi mrmmogtecateséfs@ﬂbiaﬂ@ eHcAPOF @néagonists (monteiukasi),
noksi.dom ne), am odarone; etc. 29 anti-cancer drugs:
cyto?B)u c agents (agents interacting with DNA
( Deoxyfiddpanusdeincthacietimen &lybidt ipatholgesst sich as psoriasis and
cisplatin, and derivatives), cytostatic agents (G1RH
(Gon%@rﬁ@ﬁi‘% Rel easi ng Hor none) anal ogues, o
somal pskiadha M%ﬁ%ch&ﬁ@%ﬁh@%&auﬁmé&p@&E&Q@gﬂﬁaa extract,

drugs, aromatase inhibitors, etc.), inmune response
modutattidosirg; Wﬂr’éﬁxl@ﬂ@ﬁspimﬁdﬂ)eﬂ? ), etc.

antiasthmati c drum such-.as bronchodilators (beta 2
receptor agonists), corticoids cronoglycate

| eucph irnmatioreakpt eIncantsag ane$iod fombreiioukaibelpgicetrelaed o

corticoids used. in. the treatnent, of hol Qg

SacH S Ut BS(EURG TOBBRELT (18 2R AR fo Bect n
pBRELEF a@Rirhan, sEhameFeafe g sartiubl areaigougd mkgao;;ﬂmrhraabwt;cai :
extract naf t'i dr of uryi w@gnt OXIf [1ine, piri

cemeosiTee af rpere efingds ¥Viten die fens X‘h‘éftfl%d”‘f%‘?““ theem *an

- eﬁ%um ﬂ%ét?%gﬁgggtoeén LelAheds tt% écﬁnﬂ)étﬁid%mrﬁﬁo produce the

30

'atsenammaiSeat m@uiaa

ISm conprinsin he adm nistration to a u
desnh;adebto;agtcml pasuli. vltain féemﬂfgﬁ’r‘ff Gttharnentiget igderm “subject

Eparerdi 28 RRGER Rl R AR (R context o

the invention, the term an effectlve quantity"
refers to an anpunt, of Ylagnd suff.ic

et .
b odibe BRE HESTTEY DS et iRt Bl ohreventative
teQfthent Tﬁé c&rﬁ Souﬁﬁé%ﬁthi@nnvérhﬁntcﬁhrmu§b@h§@i upcﬁﬂsumitﬁ(such

a mamal nor e gartlcul arly a hunma

gngnathayingle Sergee ‘i‘%ﬁ?@oﬁ%ﬁ P@ﬂ%ﬁtﬂds of
tt%r%\‘?;é\?e?t At YR aldoSi @EQ& fo JQ;% R BESn Hhe bx'?abﬁ,ss or prevnnt the

I'on “can thus used pon subj ects (stch
furgvarapograss partie omt;@sehtthamzynm@vngqgng Eicksr @@nmt;on The

cglmsp%%%gs I Qn:s :t"t\frr['gugfﬂ'rJ dcsaﬁ fmall" be administered 1o 'néatthy subjects that
mighi normaily develop the diszase or have a significant risk of deveioping the

disease.

Pharmaceutical compositions according to the invention advantageousty
comprise one or several excipients or vehicies, acceptable within a phanmaceutical

context {e.g. saline solutions, physiological solutions, isotonic soiutioné, Sitol
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25 this invention can al so be used to delay or slow
down the progess or prevent the further progress of
t he di sease, thus inproving the subjects' condition.
The compounds of this invention can finally be
adm ni stered. to healthy subjects that m ght normally
devel op the di sease or havela significant risk of
devel opi ng the disease. 30 har ical ;. .. .
cosErAgEE, wwawap%w e WRERTTORY ore of Brinary il i
th@%h ROAH SdotichRMRRISEpPRE oAb dreveral agartd pi aticieshosen
acceptable within a pharmaceuti cal cont :
ar(\en@dissattaanE solubiiserasstapiligas oPE§ERAlIVase Blst AGRRIS oF \ehicles
t.0 [ i
ol R Eat Tet ) Slehs R epg P REHRE Il are partoutary
m@ﬁ@lc@ﬁﬂdsémydlroxymettﬂmcedmb)se FHrbozpnpbyiceliunss, galysorbate 80,

A

&L%eﬁ‘é!@ﬁdié(ﬁé iBlifie HEANGS ifjectedid duspenssesul gdiar oils, pills,
these fornmulations (liquid and/or |nJ ect abl

sufplobErissr gopyaets eeicaps. y:ags%% rﬁﬁf@%@ £ Lﬁtgsgven%uaﬂg%y means of
8 &@@6% S8 Q8L For this kind of
9%%€yso¥‘[)ge%m%3% rféé%%ﬁgo ﬁge [Fatin d7?([Iact ose, vegetable
fominListiom cayzing smﬂrpmmﬁaknsc‘etwboﬁhf@SG@ﬁt&@@}qﬁlf@ﬁsﬁd&saﬁ'{%}@ous
for n&ll ated in the formof injectable suspensions,
bHEFRY- oils, pills, suppositories, powders, gelcaps,
Caps'mee%onﬂﬁiu%é)' 86 o@hﬁposﬁn@ﬁ@nhttairdjlytg b’go nemnsveftion can be
galenic forns or devices assur 0 ed an
agisteiGr da e PR S A TR ST b P gre e ey can
bé idsiered i rlr'laoggzﬁer%%cp%?t Ssr Qfs %b?érﬁ@ﬁw @ANinhatation, or by
Vant ageousl y onpounds ~or
:@@ﬁposlﬁuwngxsacfomaxangﬂa ointfﬁéenw%ht Pynirgamuseular soute, Dy

dm ni stered. i i f e
AT B VAR YR BT AT, . r v
irfecibhé e Ams | Qommundeemfaszgerﬂmﬂgntoendﬂtzbwd by the form of liquid

e O pobarmle Pl i Al RhylBhs AT e

Sumh"ié"ﬂﬁ&é@tob@ k& thD¥pbs@RAGRT R dbedlteiativbyto the m;ec’non can
intra-arterial route, etc. For the injecti

beongapied Pyapee gﬁn@rﬁmﬁy sk¥niai hcoABd 1 ﬁ“@%@gnfgrtﬁfjo?ahe”t the
pg&k}%‘rﬂrggesfﬁ%p 80 OBS AMp; ﬁg}rgﬁéh )k(’%r’g[% nJT?ﬁiE@i@r UgleN@ompounds  are

s or perfusions _ I s understood
aﬁhﬁttstbl‘&i medds%dﬁ@nng Hetdese ﬁell@t wé 42 @ tee administration,

j ec n dapt ed f | :
pl,- e;ﬁﬁ% 1§/ ir gj( a r‘fPe(S fad{ﬁésg'gﬁarg rﬁﬂiﬁ‘lh@ﬁo\ﬁ c.salfl the daily or
Rah @Q{:é}ﬁy’s[mbg ocf aaynidhecdsini stdibhaly, tret mmpositions according

Typical ly, the conpounds are adnjnistered at doses ‘
ty Hreyinventivet seednciyde pipepagens QT PV%%?HSHFL’?NSM i on,
preferentially from0.1 ng to 1 g per adm ni strati on.
Admi nistration can be daily or even several tines per
day, if necessary. Additionally, the conpositions
according 25 to the invention can include other

agents or active constituents. 31 LEGENDS TO THE
FI GURES Abbrevi ation used in these figures:
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Cpd = conpound 5- Crl = control npk = ng/kg/ day

LDL-chol esterol = Low Density Lipoprotein chol esterol
HDL- chol est erol = Hi gh Densi ty Li poprotein.
chol esterol VLDL-chol esterol = Very Low Density

Li poprotein chol esterol 10 Flgures 1-1 to 1-18: In
vitro evaluation of the PPAR3{activating properties

| of the conpounds og#[cggmb)g |on according to the

dose The activati f"?%@ RFEted in vitro

usi ng a nonkey ki dney fibroblast Iine (COS-7), by

msasurl ng the transcri ptional activity of chineras
& ViagOpn g1 ) BWEAdi ng domain of the . &l14

transg & Bty tor of yeast and of the bi nd| ng
domai nﬁto%ﬂg)o}cuﬁgand of the different PPARs. The

conpoutids camerit est ed i n doses of between 10-7 and 100

pM on. 14-P , and 6 chineras. The induction

factorg% %gﬁAﬁ%yratl o0 between the | um nescence 90

i nducmhyo@h@r@e:rmm@ngﬁdu?@@rotetmm@rﬁce i-nduced
or each condition. The

ont I s reasured
hi ghgs gﬁ'@(’ sstfiehT Bishrlgnsdy Linpprotaia dhslestarple corrpound
has RPAR agb)
1-3: in vi ?r gggtﬂﬁg\éﬁg%%?ém L&ﬁ%&a{[sé é}*g)gestegrl vat I ng
properties of conpound 1 25Figures 1-4, 1-5. 1-6: In

F‘ig‘a%@s Qy'\akéj af%‘liaor)n %fré :é%gﬁfﬁog] o Qeﬁpégélé{%{' \Irz%hg pigperties of

it campuahdsbf tnd imentibe BRRARGNg fo the d@t@vat ing
gures 1-10

BREREAEHES P PESOITRENT Ziec i ing pot Bimikiorys Torobiast e
@03 735N ORTRPRE tafScticraMRAWAorthimaras made up of the DNA

binding domain of the Gal4 transcription factor of yeast and of the binding domain
to the ligand of the different PPARs.

The compounds are téstad in doses of betweén 107 and 100 pM on Gak4-PPARq,
v, and & chimeras. The induction factor, ie. the ratic between the luminescanca

induced by the compound and the luminescence induced by the conirol, is

measured for each condition. The higher the induction factor 18, the more the

compound has PPAR activating proparties.

- Figures 1-1. 1-2. 1-3: In vitro evaluation of the PPARa, v, & activating

propertias of compound 1

- Fioures 14, 1-5, 1-8: In vitro evaluation of the PPARGq, y. & aclivating

properties of compound 2

- Figures 1-7, 1-8.1-8: In vifro evaluation of the PPARg, ?g, 0 activating
properties of compound 3 |

- FElgures 1-10. 1-11, 1-12: Ip vitro evaluation of the PPARu, v, & activating

properties of compound 4

- Figures 1-13. 1-14, 1-15: In vitro evaluation of the PPARg, v, § activating

properties of compound 5
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Figures 1-13, 1-14. 1-15: In vitro evaluation of the
PPARa, y 6 activating properties of conpound 5 32
Figures 1-16. 1-17: 1-18: In vitro evaluation of the
PPARa, y, 5 activating properties of conpound 7
Figures 2-1 to 2-7: In vivo evaluation, on ApoE2/E2
m ce, of body-weight 5 prope32|es of hypol i pi denic

properties, d, pro ertles st| ng th thesig . .
or *FoiobBSite B 8 P8 Evedl Bl ol OF G eo  hacating
| nvendrhQdtied Bechb@atd O the conpounds according to

the invention is evaluated in vivo on m ce humani zed
by the E2 isoforrn apol [ popr otein E (E21E2) 10The
10 ,0_ in

obt ai ned from t hecont rol animals (an| mal not treated

with the conpounds according to the inyenti on% tl&e_ X

"&E@ﬁﬁfﬁ@dauﬁﬁf @@ﬁ%@@ha@%ﬁf@fﬂ% teitre diverten ih &Yy uRksdgiR Vivo on
B rdidif eCeRoynds )

accor@ﬁarn ed?%&/%ﬁ?ﬁ%&p E)r gure 2- od ight

@'he nd;ﬁipeﬁewsc dﬁ?ﬁbfmn&m nﬁmy \Awel@htorﬁi@%lné 1tota1 cholesterol,

%rgpceﬁ;ﬁ {ELS Bllag.gia %ef ?qrﬂtg agﬁgdssn%%né?sa%r%d after ?%a%' % a per os

treg@tare m\tlthvmé fc&%mmdb uﬁdorlimgat&mrm mtieratoead Tams paffineters are

ggftq*egpeé ® éé}%seo?)b"taiﬂé‘&tfﬁ%"ﬁtth%‘i’??r% %Pﬁ%gﬁhg%tmeaﬁ Pt (€K with the

Bhﬁ&sré’&:%%aﬁé {® thé%veﬁtﬂﬁ)ﬁﬁeﬂﬁgasurgd aifeferdedhnows the effect

Sma trigtyceride |evels after 8 days of treatnent

' Wﬂtmddwm@?&tn@dlihaabhﬁ*@ﬁpﬂeﬁaﬁ effegt obthe1mpmmds Eaggleing to the

ﬁ,) %eZS Plasna free fatty acid levels after 8
ays treatnment with conpound 1, adm nistered at 5,
10,- aRdus024plBodiheeghf gehi afened slapdf of reatmmamp ovithdsompound 1,

o0 SABASLIS S BYEL B0k ol o0 pvaluated by ©
genesfigiol npd Higsrhi pd:ﬁbiestero leve!s after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk;
- Figure 2-3: Piasma HDL cholesterol levels after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk '
- Figure_2-4: Plasma triglyceride levels after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk.
- Figure 2-5: Plasma free fatiy acid levels after § days of treatment with

compound 1, adminisierad at 5, 10, and 50 mpk.

The effectiveness of the compounds according fo the invention is also evaluated
by measuring, in the hepatic fissue, the expression of genes involved in lipid
and/or glucid metabolism and in energy dissipation. Each level of gene expression
is normalized regarding the expression level of the reference gene 36B4. The
induction factor, i.e. the ratio between the relative sighal (induced by the

compound according to the invention) and the average of the relative values
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8%ther tvevlue

30 and/or glucid netabolismand in energy

di ssi pation. Each | evel of gene expression is
normal i zed regarding the expression | evel of the
reference gene 36B4. The induction factor, i.e. the
rati o between the relative signal (induced by the
conpound according to the inﬁéntion) and the average

TGt W Blsrirt e, idnen FACUAETRL® hihee e fgucton factor

l@@h’@?ﬂdﬁé‘tﬁ@@drﬁ;ﬁo&rﬁi« pidﬁ%t@@h@péi é@r@&%lcﬁf OHRUBSI result is
hepati c gene expression. The fi result is

FRIPPEEPA o@P al5et RucERger &)ethst fwwtiphdww%nomawﬁés with each

abtai each experinental group. 5Figure 2-6:
Ex;};c})rergh%l%é\gj %?p PDK4 ( Pyruvate Dehydrogenase Ki nase,

i sof oFgu#) 2-6nExheskiepatl iIRDK4 §Suevand DEhgirEQér’n‘%errﬁimsee, isoform

i i CEaPE el b Bl et B8, g g onrspment i

Expr esshgsur@f1, éﬂﬂﬁh:bﬂeré%li@oan@ﬁaw@k@) in the
hepat Mw of the E21E2 nouse, after days
t r eat it F¥eSRpeai ﬁm%airaﬁ?*wog%o@%r%@%ﬂp e tnepam tissue
and 5@ Rk Eo/Ehi gWiRs, 3éf9et@ Japs dfntraétﬁ%n?V@hHaEérﬂamund 1,
on the C57BI6 nouse, of body-wel ght properties,

hypol #fninetered pt ’ép’é@ targsS0 Bl properties sti mul atl ng

the 15 synthesis of HDL-chol esterol of the conpounds
according to-the invention The effect of the

conmpounds according to the invention is evaluated in-

“ a
tgg 7i|v§ us ; - egggg/ $é§$t-we!aht

b?&pﬁérﬁ@@r lc@ehbﬁd%iaenﬁét SF&%EQ@Y%ﬂQ‘C pﬁ);ﬁﬁﬁe@ssﬁmuiatmq the

treat rrentﬁyiyth the 20 co ounds aCCOFGI ng to the

MY Pl s f sferalgfdhe ¢ wiapceardinporiadh
obtained with the control ani rral s (animal s not
treated with the conpounds according to the
It e @fietiorf)the Bﬁ@pmmﬁwr@mgﬁ@t@weerﬁhom evdieatefifievivo on the

CScROTROUDS, GROLILRD e, V%, UBHY LORLIBY B8 Al ot

2bfiegiare a&dlmg@odryem@mt gt ri4atisyar ofld p@am Péatment with the
treatment w téé] %D% d}m nistered at 3, 10, and
SYTRBKNGS GRHPE A ARl B PETRBE FveTEare fo thoss

invention

. abt@fedldvilays ebnirdieahnmnt oyhirﬁhigq:m%mecl with the compounds

adm nistrated at 3, 10, and 30 npk
BEeRIFWO31s: | iypriiand] §hy coeredeH ediBpienss t goviy thaysffect the

%mb rgéggégor#}ﬁé lil%i}?& HTRAHS hdve @9%@53&}? Fbffl: AnBehows their

hypolinidemic eﬁeci
- Flgure 3-1: Body weight gain after 14 days of freatment with compound 1,
administered at 3, 10, and 30 mpk
- Fégﬂre 3-2: Plasma HDL cholesterol levels afier 14 days of treatment with
compound 1, administrated at 3, 10, and 30 mpk
- Figure 3-3: Plasma triglyceride levels after 14 days of treatment with
compound 1, administraied at 3, 10, and 30 mpk

The effectiveness of the compounds  according to the invention is aiso evaluated

by measuring, in hepatic tissue, the expression of the genes involved in lipid
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met abol i sm Each | evel of gene expression is
normal i zed regardi ng the expression |level of the
ref erence gene 36B4. The induction factor is then
cal cul ated. The hi.gher the induction factor is, the
nore the conpound pronotes hepatic gene expression.
The final result is represeﬁ?%d as the average of the
td | sion
DR AR UG PO DR bR PR T R e, xpres
iéwasafethefrefdnmd%gmee maasé"heamdectiomf@mrsﬁs ghen caécunated The

ARt EEU G 0 STy or

Padsich. tihe Sl @sut‘c@r@@f&rﬁed@@ﬁh@@veﬁg@@ il irdayson values
treatment with conpound 1, adm nistered at 3, 10, -

féﬁ@ﬁ@@“ﬁfbléapb ayperénantyl g6UR- 9: in vivo eval uation, on
dbl d Qég%h bORY Rl’tr%)ﬁ& AtRSHss@é of the C57BI6 mouse,
ant i me?%c ) |§3\§ hyp] FSem cISS ertel

and ESpr owatys@étrsatnmmamfngommu@mmﬁn@ e5ed a’fB 10, and 30
FI DL-chol esterol of the conpounds according to the
i nvedt?on The effect of the conpounds according to
t he Img@@t pon Exdresssdriat efsbcb{rﬂlvmvmeoﬂnepmm tlgugb ofrdins eC57BI8

by neasurln ‘the bod evol ution
[ evepgouqeh@ 501 HEaYs \ﬁ/f r@@@‘tegwt Wi co&w%w {é{ja‘rmst%%d at 3, 10,

chol ?;Ge:; t‘ gnd trigiyceride |evels, andby anal yzi ng
the distribution of cholesterol in diff'erent pl asma
| i poprotein fractions, after 28 days of a per os

ELERLITD W bl CATRAMAyaRbaRi] 60 dBabNhoBYCRE Ry weight
prdpertise, cot sidlidiabedial s)r(aaartml s hg@immmﬂ@_an_

3 e;gi Siethe compounds

5@5@@*@%3@%%{;@“0 the i nvention have on the body

weight,  the TnsulTn-resi stance, and shows t heir

hypapi dem c effect. Figure 4-1: Body weight

2@57‘ Weéttéf%ggoﬁ oaMdRK orbihg Y6 %ém@en@ryr@%@hl@a@‘dt;ﬂrwvc on the
Jays of 3 nistrated at 50 npk Figure 4-3:

kit Bwiise dft meag@ingajhe bpdy ammhﬁ syolaiay the dragpkievels, the

insulin levels, the plasma tofal cholesterol and triglyceride levels, andby anaiyzing

the distribution of cholesterol in different piasma lipoprotein fractions, after 28 days
of a per os treatment with compounds according fo the invention. These
paraméters are compared to the ones obtained with the control animals (animals
not treated with the compounds according to the invention): the measured
difference showé the effects the compounds according o the invention have on
the body weight, the insulin-resistance, and shows their hypolipidemic effect.
. Figure 4-1: Body weight gain after 28 days of freatment with compound 1,
administrated at 50 mpk; |
; Figure 4-2: Glycemia after 28 days of treatment with compound 1,
administrated at 50 mpk '
- Figure 4-3: lnsuiérﬁia after 28 days of tre’atmentr with compound 1,

‘administrated at 50 mpk
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35 Figure 4-4: Plasma chol esterol levels after 14

days of treatnent with conpound 1 and conpound 3,

adm nistrated at 50 npk Figure 4-5: Distribution of

chol esterol among different plasma |ipoprotein

fractions after 28 days of treatnment with conpound 1

and conpound 3, administratedat 50 npk Figure 4-6:

tPlr 22?%@51% ﬁcgfasﬁl% Eﬁ%&%{g Q%@éts gi’?erd?%sda% of freatment with
adni neghp@tred atd Ec@nmmjndl'—fi geuﬂmmééré’ted%t a8mepki ree fatty

1 BBl SOAR & SaPETa "Bl ARG Tboprotein

ef f ectrhmpngSHePl2et BysCompesintntaeBoCEmBEuAP 1t &% compound 3,
invention is al so evaluated by neasuring, in the

hepat pe¢mEddafass@ 0P skel et al ) tissues, the

expr o, LD 404, (PRaAR tﬂra) g}@eﬁﬁg aeog!ts: gﬂr’%& d{{g | eve;ﬂ@bﬁmm wit
gene m«ppw*si ‘oancﬁ sommumﬂ 3 zae:bimnegatadilaﬁgetmé(

The nepuithaE i enBe ey adiTETERelR el St At i

of theorhigbeicenand geneodrdSh nadrieisgast aoshepkus
skel etal muscle. The induction factor, i.e. the ratio
between the rel ative signal (induced by t he conpound

66 Ui Qs (R end BYARGARR) a@RihE S ARSI zstehﬁy svaluated

~relative val ues obtained with the control grou IS

breneasliogl i te. hepadc mngerselter (Sheletali tasupactios sxeression of
égﬁemv%h}ela lEthl %%;ﬁog?ﬁg,\smaﬁpg%%m%ere gﬁg} &gﬂgat:on Each

Xpression esu I'S represente
@amer@geganfe thersbichuds inonmubiad seghitingnbd wigrbssacheve! of the

FHEREGGRE Lt B orTE BB/ B REET Cdrt ERPiB-Hajave! o the
edfofdreatdarat amit heGRRROsHEN LS @R@[e@aﬂ rRedRdTBe induction factor, i
adm ni stered at 50 rnpk. 25F| gure 4-9: Expression of -

tepseticuprivEs it rerbEetang) (indyces Syste|rEolnt separding fo the

: %v%ﬁﬁ&n)ognocﬁ ﬁg a@@-‘gﬁﬁ W@tatﬁx@tx%ﬁu%%bqﬁﬂéd Qfn %H@e@éﬁi’ﬁnbroup is

d ‘conpound m ni stered at
#ok 30EuGiRG Bhe mh@rtth@ ipgiatiivat faphorofs. tie more tﬁe greater the

H 'o' L% dﬂ’%%‘i%réegé 2 ets'sﬁagw ofnd Iﬁap%gasﬂuﬂd?eé)ée?s&nted as the

I'nventi on nmeasuri ng the s
@ﬁzem@lof thy indociaeyat s dm@aeemw daoh egpgrdueads! group.

accor | nget % t x?:}reiz'Sns\;/oennttaiJ ]QSKQ In tﬁi'n@ééﬁc ggsu\g ct)fqheF: %idb mouse,
after 28 days of treatment with compound 1 and compound 3, administered

at 50 mpk : ' |
- Figure 4-& Expreséion of UCP2 (uncoupijhg protein 2) in the skaistal
muscle fissue of the dbidb mouse, after 28 days of freatmeni with

compound 1 and compound 3, administered at 50 mpk

Figure 5: in vifro evaluation of the anfti-inflammatory properties of the

compounds according to the invention by measuring the secretion of MCP

hy monocvies, treated with compounds according to the invenfion and
stimuiated with PMA
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36 The anti-inflamuatory effects of the conpound
according to the invention is eval uated by neasurlng
the secretion of MCP1 (Mnocyte chenotactic
protein-1) by THP1 nonocytes treated for 24 hours

wi th the compounds according_,io the'5 invention and
stinmul ated simultaneously wi th PVA (Phor bo
12-nyristate 13- acetate, which pronotes an
inflammatory response in cells and their

dh¢ fanteinfiammiatory | effestsread ribphageppundrimecordilg WCthe ipvention is

PRORRER G bty BRBSnbiig-RARR M 57 YORHLRR: Rebffone protein-n)

STAHBTHGadAEY SESted TR $batd sithaht cotipdiiags aomriﬁ'mg fo the

BT L IR0, PO B2 LY (L

bediald Which proR@idestl iiamiiRodSee0omarigdeliPaid R direntiation
group according to the val ue of paranmeter p: p<0.05:

jte - MpeePDage0. 181, Fesssi\ﬂ@%&m Eapiags itel MP@adiht@mpound.
Al drich. Ma
ALy R0 YR B SRR Shlsm A TP Cgner i o

resonance spectra of proton (NVR 1H) were neasered on

a Bruker AC300R spectroneter. Chem cal shifts were
expressed in ppm(parts per mllion) and the

‘splitting of the NVR STANGTIC WAL WRESri bed by with

t he usual abbreviations. 10 Exanple 1: Genera
procedure for the synthesis of the conpounds

FHE oy izé%@af QIUE % sRERRtdron btudexM%sit to0f g’t/"hﬁ ﬁ%%#n@%mvanate _

aCCOY%I ng t I nvention were obtain speC| I cal y
ﬁwa\sﬁmmts:sonf vﬂnamccmfn@avmcb byf Titey fesb@dliF@sThe results are

rcrg%tphpedetg b%n?ro’! gr%%' na?t:coxt&‘?ﬁgc %r@lg%%% of parameter o5

[ : p<0.05; °°/; p<0.01; **/™: p<0.001.
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cl aimed and/or described in U32005176808 patent. The
ot her conpounds were easily obtained foll ow ng
simlar, well-known preparation nethods accessible to
the person skilled in the art, 20 General procedure
A: reduction of diphenyl pr Ogﬁn 2-ones wWith
triethyl'silane To a soluti of di phenyl propan-2-one
i n. di chl oronet hane wer e ggdgmbites et hyl sil ane then
trifluoroacetic acid drop by drop (7,5 equival ents).
The reaction mxture was stirred at roomten‘perature'
Q Lior
(‘?\Qgs &h?%dl’g%?}?% 'aRB Jahélysqéﬁg@rcé@z‘?%%ﬂ% q?ur s ghé\/\}}a Aﬁh‘a esar,
Amrcnsh E—VHEEIFLa'Iﬁb&SEEB aqueous | ayer was extracted wth
di chl or onet hane. The conbi ned organi O | ayers were
dried over magnesium sul fate and concentrated in
N@$440 - mAdietit 08k bigh B SpRBbUSMp RIS (RGO aphedt measered on a
ér reparative HPLC, |ichrospher rfgl\/Er ck) RP18 12pm 100k
HKQINC3085 sperargter. ééﬁﬁ@ﬁ@ R EER GHpESERC I ppm (parts per
rﬁﬁQHF%h?ﬂh@fcp%ﬁBe@fyihErQM??S%nQ!%eﬁ/em tBscribed by with the usual
tetrachlorosilané To a so I on of
ahbphéatighpr opan- 2-one in acetonitrile were added
sodium i odi de then tetrachl orosil ane drop by drop.
The reaction mxture is stirred at room 38
&mm;ﬁeat!ureeaarhit hecteBgti dor fibkel awniipedlds of)eihfeoramdpounds

thin Iaﬁ(er chr.omat ogr aphy. After 30 mnutes to 2
m&&—?ﬁ'ﬁ&?&t@ms partitioned between chloroform
and water. The aqueous |ayer was extracted with
chloroform , The conbi ned organic | ayers were dried

ogrof daelicampsunts taecordinsniodiedgventisn Betmgbiaved mpecifically by

%H{j&ﬂﬁ efoﬁﬂg %e@iﬁggﬁ%eﬁUre%arﬁﬁgﬁﬁmga‘%ﬁ:&ﬁ: Lﬁgﬁrtﬂ@%ompounds

um' ¢ to ra (preparative osphe
o{l%@dl@hd@i@ﬂiésmﬂwﬂ [i}OﬂﬁS&OO@GI?%ﬁﬁ pashi250 m Gener aI

B TR B cion el DUEBIEY ] BABHE W linown
stepiration peiReR-2cebshieno €idasaebn wagieaddied = catal ytic
anount of palladi umon carbon (10% . The reaction

m xture is stirred at room tenperature under hydrogen

ALndlal fR)ceBLSS U rBdudiiéh Sﬁ'éi@:Jh)é&t,;}ryl@%eﬁié-Bﬁéé?ﬂrithtthéthv!sﬂaﬁe
TTTTrateé was concentrated I n vacuo. Ihe resi due was

ol amsoliien mef o girdlsmErores -Sener an a&r@&‘é@mﬁ@aw were  added
@E ﬁ@@é es%%hcﬁlé&oag‘gncaac?@ la%,é f}{/‘ 09&) uivalents). The reaction
[ ano dde um

phenylpropan oné in eth 'SO
moiwbydsisdeed af rocom temperature and the reaction follox-up was performed

by thin layer chromatography. The reaction mixture was washed with water. The
aqueous layer was exiracted with dichloromethane. The c;dmbined crganic layars
were dried over magnesium sulfate and concentrated m vacuo. The residue was
column chromatographed (preparative HPLC, lio‘hrospher (Merck) RP18 12pm
1004, column: 25"250 mm). |

General procedure B: reduction  of diphenvipropen-2-ones with

tetrachioresilane

To a solufion of diphenyipropan-2-one In acetonitrile were added sodium iodide

then tetrachlorosiiane drop by drop. The reaction mixture s siirred at room
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The reaction m xture stirred for 16 hours at 50C
(122F). After cooling down, the reaction m xture was
hydrol yzed and concentrated in vacua. The residue was
20partitioned between dichi oronet hane and dil uted
hydrochl oric acid sol ution. Téwe organi c | ayer was
vvashed wWth water, dried ove? magnesi um sul fate and
at Ja h u

CAPSRILAR: b o BRI ORI e oy i v

d%mk:)grw AttepBd HOGK=s & amummwwwazssnwm between

dur et h synt hesis
Berg fab s, Sher KRS VPt i shigrclon  The
éé%nﬂh@éea@@n@f iz%/e@@t@bﬁét idtiedMmouet smﬁnmmidlﬁﬁerdiametmimd over
acid was stirred for 16 hours at 60C. erea tion
miag bediemnayTalie #NE o FEBFRNT E‘éﬁ ’Pn‘@%a erh?l‘ i J(ps column
é“oh aphedc( Riaranasl ekl QP18 12um 100A,
mﬁm os%%ﬁh %QE%PlS 1(23pmbl ooE BOY@ode}ﬁn 25*25”0 °
msi@:mn@ﬁ*éﬁalmrp} ocedure F: synthesis using oxines and
oxine ethers To a solution of diphenylpropan-3-one
in pyridine was added the 0- al kyl hydr oxyl am ne
yeae s hheridare Af tredudfohmir dipbenyieronen-2idnesr witht inaladium
m xture - 39 was concentrated in vacuo. The residue
m chr.omat ogr aphed. Exanpl e 2: Synthesis of
g%ga SO %%ﬁgirgbékngdhet iRethdang Mak @dlded a catalytic amount of
nDOUnd12- 4 i met hyl -443-14-(trifl uoromet hoxy J%
palediuB-wx earbpn dpyye) p—lﬁ@?}dj@@ﬁmﬂ BES IDPBIReEth 6 60%\"&% perature

- under hydrogen at normal pressure. The catalyst was fillered, the filtrate was

concentrated in vacuo. The residue was column chromatographed.

General procedure D alcohol svnthests

To a solution of dtphnnyipropan -3-one in ethanol was addedsodium borohydrzde
The reaction mixture stirred for 18 hours at 50°C {122°F). After cooling down, the
reaction mixture was hydrolyzed and concentrated in vacuo. The residue was
partitioned between dichioromethans and diluted hydrochioric acid so&uﬁon.

The ofganic layer was washed with water, dried over magnesium suifate and
concentrated i vacuo. The residue was column chromatographed (Preparative
HPLC, lichrospher (Merck) RP18 12um 100A, column: 25%250 mm).

General procedurs E: ether synthesis

A solution of iphenyipropan-3-ol in a 1/3:2/3 water/alcohol mixture in presence of a
catalytic amount of frifluoroacetic acid was stired for 16 hours at 80°C. The
reaction mixture was then concentrated in vacuo. The residue was column
chromaiographed (Preparative HPLC, lichrospher (Merck)y RP18 12um 1004,
column: 25*250 mm;.

Genearal procedure F: synthesis using oximes and oxime sthers

To a solution of diphenylpropan-3-one in pyridine was added the ~O-
alkythydroxylamine hydrochioride. After 16 hours of reflux, the reaction mixture



This conpound was prepared follow ng the genera
procedure B, using 242, 6-

di met hyl-4-[344-(trifl uoromet ho)phenylj - 3-oxo- prop- 2-
enyl i phenoxyl - 2- 10met hyl propanoi ¢ acid, 15

equi val ent anmounts of sodium i odi de and 15 equi val ent
anount s of tetrachlor05|Iane39Appearance white

?%g fgpczfrﬁrg'%dﬂ xﬁg(%féé\’l%‘ h% xéeﬁjc:(u @%M_%lfmn rolrﬂatgg;l%gn%d
Hz,326(t 2HJ751Hz)687(s 2H), 7.28 -
%g gllgzg d 2H, 15J=8.61Hz). MS(ES- M5):

amp e thesrs o e ‘compounds according fo the invention
Corrpound2 2 12i et hvl 44344- (trifluoromethylthio)phen

v11- 3-oxo- oropyl | ohenoxyl -2- et hyl propanoic acid c¢5
S5  [compousn 1. 2-{2.6-dimethyl-4-{3-[4-(trifiuoromethoxy)phenyl-3-oxo-

propyiinhznoxyl-2-methvipropannic acid

This compound was prepared foibwing the general procedure B, using 2-2,6-
B dimethy-4-[3-[4-(trifluoromethoxy)phenyl]-3-oxe-prop-2-enyilphenoxy]-2-
10  methylpropanocic acid, 15 equivalent amounts of sodium Jodtda and 15 equivalent
amounts of tetrachiorosiiane;

Appearance: white solid; F= 54-66°C.

NMR *H (300 MHz, CDCls, 8 ppm): 1.52 (s, 6H), 2.22 (s, 8H), 2.95 (t, 2H, J=7.51

Hz), 3.28 (t, 2H, J=7.51Hz), 6.87 (s, 2H), 7.28 (d, 2H, J=8.61Hz), 8.01 (d, 2H,
15 J=8.61Hz). '

MS(ES-MS): 423.3 (M-1).

Compound 2 ‘ 2-12.8-dimethvli-4-13-44-lrifluoromethvithioiphenvil-3-oxo-
propviinhenoxyi-2-methvipropanaoic acid
I &

i

\Tf:‘ \/,\J/\/\
. |
‘I
20

1
O,

./IYDQ‘I)\OH
o |
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Thi s conmpound was prepared follow ng the general
procedure A using 242, 6-

.dirnethyl-443-14-(trifl uoronethylthio)phenyl]-3-o0xo-p

rop- 2- enyl i phenoxyl - 2- net hyl propanoi ¢ acid and one
equi val ent anount of triethy%islane; Appear ance:
white solid; F=83-85C. 5NMR (300 MHz, CDCI3, 8

wg@ %ogrff_gcﬁ:%d(ﬁas Qrkpardd 23dveing 6He, gehePdt frbcediie A using 2-2.6-

U MG P R S AR 48 S Y

| ) -4 I : : . .
B YPnoic3dy apinblecuvalant amoynt gt risthyisiiane; |

-oropvl | Phenoxyl - 2- et hvi propanoi ¢ aci d Thi s
conpound was prepared follow ng the general procedure
Appeasiance: 2vHi26blid; F=83-85°C. : : -

i met hyl - 4-[ 344- br onophenyl) - 3- oxo- pr op- 2- enyl i phenoxy
)-2-methyl-p rop a noi ¢ 15acid and one equi val ent
anmount of triethylsilane; Appearance: white viscous
oil. NVR 1H (300 MHz, CDCI3, 5 p 1.52 (s, 6H),

pm:
§082 Shiact hrs EBCIpia PR 2T 8 ot 283 b b 2e7 - 2n,
f=B3g(dh 2243 S_tJ 58. 4671, R MK pS-MVB) v 74YE, 2H( Yed ueik9Br7. 99 (d,
and 419 2('WM 1) 813r. ,

Chimge8indz2- 12, 6- di met hy1-4-13-[4-(trifl uoronet hvhphe
%é(tgsgmg%%ij (CI\W-VII).I phenoxvi - 2-. nmet hyl or ocanoi ¢ aci d

Compound 3. 2-2.6-dimethyl-4-[3-[4-bromophenyli-3-oxo-propyiiphenoxyl]-2-

methvtpropanoic acid

This.compounrff wés prepared following the generaf_ procedure A, using 2—{2,8—
dimethyl-4-{3-[4-bromophenyl}-3-oxo-prop-2-enyljphenoxyl-2-methyt-propanoic
acid and one equivatent amount of trieth'y!siiane;

Appearance: white viscous oil. _

NMR "H (300 MHz, CDCl, & ppm): 1.52 (s, 8H), 2.23 (s, BH), 2.96 {t, 2H,
J=7.60Hz), 3.24 (t, 2H, J=7.02Hz), 6.89 (s, 2H), 7.61 (d, 2ZH, J=5.46 Hz), 7.83 (d,
2H, J=8.46Hz)}. ' '
MS(ES-MS): 417.2 (M-1) "®Br and 418.2(M-1) *'Br,

Compound 4 2-12 B-dimethvi-4-[3-[4-{iriflucromethvliphenvl]-3-oxo-

propyliphenoxvi-2-methyipropanoic acid
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\' Fi O This conpound was prepared follow ng the
general procedure A, using 242, 6-

di met hyl - 44344- (trifl uoronet hyl) phenyil - 3- oxo- prop- 2- .
enyl i phenoxy] - 2- net hyl propanoi ¢ acid and one

equi val ent anmount of triethylsilane; 5 Appeéarance:

yel | owi sh viscous oiI NMR 1K41(300 MHz, CDCI3, 5

ppm: 1.52 (s, .23 (s, 6H), 2.98 (t, 2H,

J=7. 29%&) 3 ; (t\|2H J=7.29Hz), 6.88 (s, 2H), 7.72

(d; ﬁ2H ~g 06 (d, 2H, J=8.17Hz). MS(ES-MS):
_1)

ébnp ungls: -1 43 14 chl or o- 2- hydr oxyphenv11- 3- oxo- pro

pvli | ' hi ol -2- net hyl propanoi ¢ aci d OCH I1. 6

Thi s conpjbund was prepared follow ng the general
procedure B, using 2-[4-[3-[4- 15
Ehisoramsund wax yphemyd TfoBowing - meo@er%rﬁwbb@m@yﬂ\tmsﬁdj 22,6~

T v M TR T DA X
peheacklaeidsid aresquivalent amount of triethylsilane: :
Appearance: yellowish viscous oil. ,

NMR "H (300 MHz, CDCls, & ppm): 1.52 (s, BH), 2.23 (s, 6H), 2.88 {1, 2H,
J=7.29Hz), 3.30 (¢, 2H I=7.29Hz), 6.88 (s, 2H), 7.72 (d, 2H, J=8.17Hz), 8.06 (d,
2H, J=8.17Hz).

MS(ES-MS): 407 4 (M—é),

Compomd 5. 21434 chioro—}l hydroxyphenyll- 3—oxo—pro;}\/ﬂphenvfthz01 2-

methylpropanoic acid

] s "L_. .
(\1/ ! \OH
¢ Hi |

This compound was prepared following the general procedure B, using 2-{4-{3-[4-
chloro-Z-—hydroxyphenyi}w3~oxo-prop—2-enyi}phenylthio]«Z-methyipropanoic acid,
and 5 equivalent amounts of sodium iodide and 5 eguivalen: amounts of

tetrachiorosiiane;

Appearance: white solid; F=138-137°C.

NMR 'H (300 MHz, CDCls, § ppmy): 1.52 (s, 6H), 3.08 {t, 2H, J=7.59Hz), 3.30 (.
2H, J=7.59Hz), 6.87 (dd, 1H, J=1.85 Hz, J=8.79Hz), 7.02 (d, 1H, J=1.89Hz), 7.22
(d, 2H, J=7.89Hz), 7.47 (d, 2H. J=8.19Hz), 7.66 (¢, 1H, J=8.46Hz), 12.38 (s, 1H).
MS(ES-MS): 377.01 (M-1).
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Appear ance: white solid; F=136-137C. NVMR 1H (300 MHz,
CDClI 3, 5 ppm): 1.52 (s, 6H), 3.08 (t, 2H, 3=7.59Hz),
3.30 (t, 202H, J=7.59Hz), 6.87 (dd, 1H, 3=1.89 Hz,
J=8.79Hz), 7.02 (d, 1H, 3=1.89Hz), 7.22 (d, 2H.
3=7.89Hz), 7.47(d, 2H, 3=8.19Hz). 7.66(d, 1H,
3=8.46Hz), 12.38 ( s, 1H). ES-NB): 377.01 (M1).
42 :

Conpound6: 242- et hyl - 44344- (3, 33-tri fl uor opropyl oxy)

BOMpONG- ox & pr oYM TSHEhG4-5 Get-HPMBROPAbIY RIS dl-3-0x0-

eRb R R PR R eRE Ty P recuetion TerTowng

244- (3-(4- hydroxyhenyl)?B 0XO0- prop- 1-enyl)-2-net hyl p
henoxy) - 2- net hyl propafoitg acid tertiobutyl ester
f@l | oned by the -al kyliation of the phenol and the

F ertiobutyl ester according to the

col orl ess Vi sgous oil. NI\/R 1H (300 I\/Hz, CDd a, - 8
ppn): 1.60 (s? 6H); 2.23 (s, 3H): 2.61-2.70 (m 2H);

%hlgw g“}%gzprep%a&gbfre%ﬁcﬁcgﬂ f&@wm%%@e %;Ene?&ﬂ"'procedure C,

BsiBy 9Hz) ; 6.293-(6-(38Emxyphgnyl75-080-Paop- 1+eﬂyB£2m@ﬁw)phenoxy) -2-
sl A5, SEAE S M By s ovno
ymn tepydigo! ?915 of dﬁé‘rﬁmﬂ@ﬁ @Bt \Hocdrdinet tw’dhprrﬁpaamjre desc;":bed in
88 Shos/i 76/8n8 ST

Appearance: colcrtess viscous oil. 7

NMR H (300 MHz, CDClz, & ppm): 1.60 (s, 6H); 2.23 (s, 3H); 2.61-2.70 (m, 2H);
2.95:2.99 (m, 2H); 3.19-3.24 (m, 2H); 426 (t, 2H, J=6.5Hz); 6.77 (d, 1H, J=8.5Hz);
6.93 (d, 2H, J=8.9Hz); 6.93-6.88 (m, TH): 7.06 ¢d, 1H, J=2.1Hz); 7.85 (d, 2H,

- J=8.8Hz).

MS(ES-MS): 437.3 (M-1).-

Compound 10: 2-[4-(3-methoxy-3-{4-(trifluoromethoxy)phenyi)propyl)-2.6-

dimethylphenoxyl-2-methyipropanoic acid

0. CooH

This compound was prepared following the general procedure E, using a solution
of2-(4-(3-hydroxy-3-(4-(irifluoromethoxy)phenyl)propyi)-2,6-dimethylphenoxy)-2-
methylpropanoic acid in a 1/3:2/3 mixture of water/methanol.

Appearance: colorless viscous oil.



431

10

16

20

20 This conpound was prepared foll ow ng the genera
procedure E, using a solution 012-(4-(3-hyd
roxy-3-(4-(trifluoromethoxy)phenyl)propyl)-2,6-di neth
yl phenoxy) - 2- et hyl propanoic acid in a 1/3:2/3

m xture of water/nmethanol. Appearance: col orless
viscous oil. 43 NWR 1H (3004 , CDCI3, 6 ppm: 1.46

| élﬁﬁR g-(t')b(s{}(%lv%%z %ﬁéggbp@%yf%é 5@%5*1'93%&”@ 895:%2.98 (s, 5H);

235-218% I, 6H283es (s2 %36@9(dﬂd:lH2h“l:73H§ M)szfﬁﬁa( 2H):
%d 2H, J=8 458.3 (M+NHar), 463.

WPK%&%H Jfﬁsﬁ*ﬁz(mﬁ)(d %*d;ﬁp‘éﬁuﬁdlz 2-(2, 6-di met hyI 4

ﬁ 2& §/4839 M+Na" 4792 (s )
tr| uoroet oxy)p en | ) propyl ) phenoxy t hyl pr opan
oic add COOH 1 10 This conpound was prepared by

Mﬂsoggng;gl p%%cﬁg ‘55‘155?42&65@%% (2,2.2-

fyiliplvetxyph2ayiebiyimeopay)d-ectgimoperdid abgit vl
ester, followed by the 0-al kylation of the phenol and

the acidolysis of the tertiobutyl ester according to
t he procedure described in the US2005176808 patent.
15Appear ance: white 50l iogh F=98-99C. NMR 1H (300 Mz,
3, 8 ppm: I 4% (SI' 6H); 2.17 (s, 6H); 2.89 (m
-3 18(m 2H)k4. 40 (g, 2H, 3=8.1Hz); 6.82 (s,

2HY5 |
2HF; 6. 95 |2H 3=9. 11- 7.93 (d, 2H, J=9, 1Hz).
NED(ES-W 4 (M1). '2); ( )

0

This compound was prepared by reduction foliowing the general procedure C,
using 2—(4—(3-(4—hydroxyphenyf)-3-9x0~prop—1-enyl}-z,emdimethy.iphenoxy)—z
methylpropanoic acid tertiobutyl ester, followed by the O-alkyiation of the phenol
and the acidolysis of the terfiobutyl ester according to the procedure described in
the US2005176808 patent.

Appearance: white solid; F=088-98°C.

NMR "H (300 MHz, CDCls, 8 ppm): 1.45 (s, 8H); 2.17 (s, 8H); 2.89 (m, 2H}; 3.18
{m, 2H); 440 (g, 2H, J=8.1Hz); 6.62 (s, 2H) £.85 (d 2H, J=9.1Hz); 7.83 (d, 2H,
J=G, 1Hz). _

MS(ES-MS): 437 .4 (M-1).

Compound 17: 2-(4-(3-(2 -ﬂuoro-4 {2,2,2-trifiuorosthoxy)phanyl)-3-oxe-propyl}-2,6-

dimethylphenoxy)-2-methylpropanoic acid
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20 Conpound 17:
2-(4-(3-(2-fluoro-4-(2,2,2-trifl uoroethoxy)ph
nyl) - 3- oxo- oropyl 2, 6-
di met hyl phenoxy) - 2- et hyl pr opanoi ¢ aci d ThIS
conmpound was prepared by redﬁftlon foll ow ng the
general procedure C, using
2 (4-(3-(2-f1luoro-4-hydroxypheriyl)-3-oxo-ProP-1-enyl

2. 6- dlnethyIPhe 0X @oiret hyl pr opanoi ¢ aci d
tertlobutyl estﬂ. gol owed by the 0-al kyl ati on of

2 ( Cld0|ySIS of the tertiobutyl
ester i nff accorfdance with patent US2005176808.
Appear anC¢” | orl ess viscous oil. NVR 11-1 (300
MHz, CDCl 3, : 1.51 (s, 6H); 2.21 (s, 6H); 2.92 .
t, 2H,. 3=7.6Hz); 3.23 (td,, 2H, %:gﬁgkt 3=3. 1Hz);
hipooQRRPUNG Ygas7 PersEed é:rA{zsedUé’ﬂ%l PltRying de- gengidy procedure C.
) -2 8-dimethyiphenox

a3 Vﬁ%(%sﬁ ke @_ﬁi_%@ro@hxd%x?ﬂhéﬁys[ -3 o-BTh- TRV yiphenoxy)-
%ﬂﬁbﬂnwﬁwﬂﬁ&G@Q@ﬁmﬂb&?S@ (Blgweq by ther Sradeirfian ¢iien phenol

4d RRRY s ILFTIAY I RIOAN “Sadf® mgg'ag;@ﬂgﬂeécwﬁh patent

UA20084 76808 he general procedure D, using 2,42, 6-
g\ymeth 1 443- %4 ‘%trlfl uor orret hyl oxy) pheny[] 3- 0xo-pro
PEYREHOLGPI B?ﬁ‘éfsh Y!'pr opanoi ¢ acid, and 4

Rt W ' ﬂffﬂ&ur@@cgf seghymibpr ediygri; d@zwﬂ@pma@@z {t, 2H,
col or Vi scous oil

J=?.6H4) 323 {id, 2H, J=7. BHz J=3. 1Hz); 8.70 (dd, J= 8. 7Hz J=2.3Hz); 8. 81 (dd,
J=12.6Hz J=2.3Hz); 6.86 (s); 7.91 {t, 1H, 4=8.7Hz).

MS(MALDI-TOF) : 479 (M+Na™}.

Compound 3G 2-[4-(3-hydroxy-3-{4-{trifluoromethoxy)phenylypropyi}-2,6-

dimethylphenoxyl-2-methyipropanoic acid

This compound was prepared following the general_procedure D, using 2-[2,8-
dimethyl-4—[3-[4—(triﬂuoromethyioxy)phenyi}-&oxowprbpy[]phencxy]—2-
-methylpr.opanoic acid, and 4 equivalent amounts of sodium borohydride.
Appearance: coloriéss viscous oil.

NMR H (300 MHz, CDCis, 8 ppm); 1.48 (s, BH); 1.94-2.10 {m, 2H); 2.17 (s, 6H);
2.46-2.66 (m, 2H); 4.89 {dd, 1H, J%T.SHZ J=5.5Hz}), 6.78 (s, 2H)'; 7.47 (d, 2H,-
J=8.3Hz); 7.34 (d, 2H, J=8.3Hz).

MS(ES-MS): 425.3 (M-1).



10

15

20

25

NMR 1H (300 MHz, CDCI3, 8 ppm: 1.46 (s, 6H);
1.94-2.10 (m 2H); 2.17 (s, 6H); 2.46-2.66 (m 2H);
4.69 (del, 1H, 3=7.6Hz 3=5.5Hz); 6.78 (s, 2H); 7.17
(d, 2H, 3=8.3Hz); 7.34 (d, 2H, 3=8.31-1z).

25M5( ES-MS): 425.3 (M 1). 4'5 Conmpound 33:

244- ( 3- (methoxwmno) 3- (4 ( ti

i f1 uoronet hoxv) pher WhPr

23-&? thwud%rﬂ%

5di met hy1- 44344 (tHJI uoromet hoxy) pheny1] - 3- oxo- pr opy
| ] phenoxy] - 2- Irretcjwl ropanoi ¢ aci d. Appear ance:
yt;llovmsh vi $€0 s\g)‘IEOH NVR 1H (300 MHz, CDCI 3, 8
Fa_- PRI, H, 221 (s, 611), 2.71-2.77"(m 2H),
2.195- 3 (m 2H), 4.01 (s, 3H), 6.82 (s, 2H), 7.17
ofg M“é 7Hz)7.59 (d, 2H, ,10J=8.7 Hz).

I\/B( ES- QTQF) 476 ( M+Na+) .

Con'poun§35 2- (2, 6- di net hyl - 4- ( 3- oxo- 3- ( 4-

Lo s}

This compound was prepared following the general procedure F, using 2-{2,6-
dimethyl-4-{3-[4-(frifluoromethoxy)phenyi]-3-oxo-propyliphenoxyl-2- - |

methyipropanoic acid.

~ Appearanca; yeliowish viscous ail.

NMR "H (300 MHz, CDCl, 8 in pom): 1.48 (s, 6H), 2.1 (s, 6H), 2.74-2.77 (m, 2H),

2.95-3.01 (m, 2H), 4.01 (s, 3H), 6.82 (s, 2H), 7.17 (d, 2H, 4=8.7Hz), 7.59 (d, 2H,
J=8.7Hz), | |
MS(ES-QTOF): 476 (M+Na").

Compound 35: : 2—(2,6—dimethyi—4—(3-oxb-3-(4—
(triflucromethoxy)phenyl)propyl)phenoxy)-Z-methylpropanoic acid tertiobutyl ester

g
F SOha
F.i 0 \!

This compound was prepared by reduction foliowing the general procedure G,
using  3-{(4-hydroxy-3, 5—dimethy£phenyi)- 1 ~{4w(_‘criﬂuoromethoxy)pheny[)prcpaﬁ—'i -
one, followed of the O-atkytation of the phanol and the acidolysis of the terfiobutyl
ester according to the US2005176808 patent.

Appearance: colorless viscous oil. .

NMR 'H (SOO MHz, CDCl, & ppm}): 1.42 (s, GH); 1.51 (s 9H); 2.21 (s, SH)‘ 2:94 (%,
2H, J= 7.9Hz); 3.25 {t, 2H, J=7.9Hz); 6.82 (s, 2H}; 7.28 (d, 2H, J=8.1Hz); 8.01 (d,
2H, J=8.1Hz).
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(tr!fluoronethoxy)phenyl)propyl)phenoxy)-2-néthy|prop
anoic acid tertiobutyl ester 15 This conpound was
prepared by reduction follow ng the general procedure

usi ng3- (4- hydr oxy- 3, 5- di met hyd pheny0- 1- (4-(trifluorom
et hoxy) phenyppr opan-1- one, %/ol | oned of the

Theal depalcbpobhat heehestabinedd iiveirar i lobaciires ofimiae o the
ertiobuty ester according to the U8 176808

RPN R &1 MG B2 5! BB IR BB e SKIRRFE S 1300
WMHz, CDCI 3, 5 ppm: 1.42 (s, 6H); 1.51 (s, 9H); 2.21

(s, 6H); 2.94 (t, 2H, J=7.9Hz): 3.25 (t, 2H,

J=7.9Hz); 6.82 (s, 2H); 7.28 (d, 2H, J=9.1Hz); 8.01

éfﬁ!gpzié" a*] Egl. %itrlal.z)avmué‘ge;hgf %Q%’Pﬁﬁ@@'ﬁmﬁwg@rﬁperﬁes of the

proceuures sThnrtrar 1o

4 wrﬁﬁeduﬁsmc:éo:tc@mﬂo thedinsesfioho | npl enent for “the

person skilled in the art. 5Exanple 3: In vitro

eval uation of the PPAR activating properties of the
BUTPORRI] & 8Ca R drB8erti8s hehd Byrepbumd actbedifPARthe invention are
activating properties of the conpounds according to
evpugtpg ént/iren are eval uated in vitro. 10 Principle

The activation of PPARs is evaluated in vitro using a
nonkey ki dney fibroblast |ine

Principle -

The activation of PPARs is evaiuated in vitro using a monkey kidney fibroblast line

(COS-7), by measuring the transcriptional activity of chimeras made up of the DNA

binding domain of the Gal4 transcription factor of yeast and the binding domain to
the ligand of the different PPARs. The compounds ars tested at doses of between
107 and 100 pM.on Gal4-PPARc, v, and & chimeras. |

. Protocol

Culture of the celis

COS-7 cells come from ATCC (American type culture coliection) and are cultivated
in a DMEM (Dulbecco's modified eagle's medium) medium sUppiemented‘with
10% (volivol) of fetal calf serum, 100U/mi of penicillin (Gibco, Paisley, UK) and
2mM of L-Glutamine (Gibco, Paisley, UK). Cells are incubated at 37°C in 2 humid
atmosphere containing 5% CO,.

Description of the plasmids used in transfection

The plasmids Gald(RE) TkpGL3, pGald-hPPARg, pGald-hPPARYy, pGald-hPPARS
and pGald-¢ have been described in the iiterature (Raspe E et al, 1999). The
constructions pGalé-hPPARe, pGald-hPPARY, and pGal4-hPPARS were obtaingd

by cloning, in the pGai4-¢ vector, of DNA fragments amplified by PCR and
sorresponding to the DEF domains of human PPARwx, PPARy, and PPARS nuclear

receptors.
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(COS-7), by neasuring the transcriptional activity of
chi meras made up of the DNA binding domain of the
Gal4d transcription factor of yeast and the binding
domain to 15the ligand of the different PPARs. The
conmpounds are tested at doses of between 10-7 and 100
pM on Gal4- PFARa., y, and 6 €hinmeras. Protocol
InHéEﬁa of the cells 2000s-7 cells cone from ATCC
%rrerr-rca-n type culture collection) and are cultivated
Time 8CBVEME DU Ishepesisn aedidristttenglie 150 mgdif ONA padialMwith a

SRR G 5AE (P JaRFLR! TR YaIbg, Iparereys B knlpi cal

@éanOﬁ'hét@léJé@;%iﬁ@d(@Q@%ii ;E?@!e%'(@m Wisiweht), hiserpd @ dpcubated

i ncubated at 37C in a hum d at nosphere cont‘ai nin %

fop24 hegrsmsEr ¢ phribmtion wWithdhe iest ehagoursisdsipgriorme for 24 hours

b0 o eyl AR KIS Sy e g o

llﬂaav:é abeédhe dﬁesfera%edcbwtytm eietartrmait using (SRaspstii ET@tHE&L (Perkin

99 r lLons 14- hPPARa 14-h
ST en AR (EMS: DRI s Bt W A sovicers
ﬂ@@ﬁ;h}é*;eﬂn]dgm{gor, of DNA fragnments anplified by PCR and
corresponding to the DEF domai ns of human PPARa,
PPARy, and PPARS nucl ear receptors. 47 Transfection

€0S-7 cells in suspension are transfected with .
150 ng of DNA per well, with a pGal4- PPAR / 6al 4( RE)

T p@gp@mdSoaawrcing@o thenmp@r@mne@ﬂd%t@dm 2PRARcabforms. The

%@pm:ﬁg{%%! Q/\ﬁ{ hc?on%cﬁm@! 5 at %d 'Jﬂ Ol59 Gan\é‘efl i]rnprje%ai%d 11(1 ?’séulr%é

én are nCubate’
(1-18).

The inventors have shown the significant and dose-dependent augmentation of
iuciferase activity in the cells transfected with the plasmids pGal4-hPPAR and

freated with the compounds according to the invention.

Unexpectedly, the presented experimental data show that, in vitro, the compounds

~according to the invention bind to PPARSs in vifro and induce an activation of the

transcriptional acfivity.

Example 4: in vivo evafuafion, on ApoE2/E2 mouse, of body-weight
properties, of hypolipidemic properties, and properties stimulating the

synthesis of HDL-cholestero! of the compounds according fo the invention

Principls

The properties effecting body weight and hypolipidemic properties of the
compounds according 1o the invention are evsluated in vive by measuring the
body weight and the plasmatic lipids, and by analyzing the gene expression of
gene target of PPARSs, after a treatment of the dysiipidemic E2/E2 mouse with the

compounds according to the invention.
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5 for 24 hours at 37C. Activation with the test

conpounds is perforned for 24 hours at 37Cin a

medi um w t hout serum At the end of the experinent,

the cells are |ysed and the luciferase activity is

determ ned using Steady-LitedMH S (Perkin El mer) or
Steady 3 ow Luciferase (Pronmega) in accordance with

THee rmutioy instede! sisee dotheAet 2/68smolge, I@‘saﬂstgsnﬂih‘eouse having the

R T e L

gpon%osaréteué a BRktifusht of RRE Bhd 9dny iﬁwfd@k!ﬁ}eﬁpdp];c’tb)nst @DL-VLDL),

5 The inventors have shown the significant
larfesy a dBipeniseMalrhent. a2ib Fof! hI9uFe4“~ farpgeesents a mutation

BB R A TSl SRS b e o

’dh@a priveein forehe mmaptors tdnBk pecemdisy Actdrginplyethenviell clearance is

riment a show, t hat o) u
RS aigeE0 AT PRVAIET o Bl lpeleii T s atons
i alrﬁﬂé@ W Eeqém\aamm af of yeetin dingie chgedtoraland triglycerides
activity. anple 4: In vivo evaluation, on

21 E2 nouse, of body-wei ght properties, of
hypol i niciem c properties, and properties stinulating
the 25 synthesis of HDL- choI esterol of the conpounds
ﬁéé\&bdm_:@ ates tthe EBXW@HJGFOI@:RIGH%I pivelvathen ﬁh@p’@&imﬂp@ﬁ of lipids

RTINS B g 63 RG: P ERE) Y PRTBrsh Srelsooriers

€ (94 Hﬁt@@f 'a(thih\éOﬂé%é(bcﬂEﬁﬁHf lipds tRe B ThRdYorveP ot fandacid §-
t asmatic lipids, and by analyzing the gene

em;iahssemmﬁs gatrerdinglget trehtrppRReth BPABe aglivaters efuman as

el o iy DTt e, B U B Ao e st fevel

E\fﬁzabb@ng“ﬂﬁ&zﬁlggmﬁﬂw SiidsA rhleansigan acironiget haith rtgat bempounds
human_ apoi i poprotein E isoforrn Ivan PM e
greordipgdathe inyeRinta R iowh osevahé?;faE%@ E’gé%@g:qrwt péopertles and the

?g@wg&éﬁ%ﬁ@& drane BoiHpNETdE ARWrdlRNEI th¥ RO Ot ei ns

, Is present In three isoforns E2, E3, and

‘E4. The E2 formpresents a mutation

The treatment with PPAR activators, in human as in rodenis, aiso leads
sometimes fo an elevation of the plasma HDL-cholesierol rate. Measuring the
plasma HDL-cholesterol rate, therefore, allows 1o show the stimuiative effect of

com;aounds'acoord'mg to the invention on HDL-cholesterol synthesis.

The agonist properties of PPARa previously measured in vitro shouid, in the liver,
iead to an over-expression of the {arget 4genes directly under the control of the
PPARa. The genes we have studied in this experiment are Apo Clll {an
apolipoprotein involved in fipid metabolism), and PDK-4 (a an enzyme involved in
glucid metaboiism enzyme). Measuring the transcriptional activity of PPARg target
genés, after a ftreatment with compounds according to the invention, does
therefore allow to evajuate the hypolipidemic properties of the compounds -

according 1o the invention.
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5 affecting the amno acid of position 158, which
consi derably weakens the affinity of this protein for

‘the receptors to LDL receptors. Accordingly, the VLDL

clearance is nearly non-existent. An accumul ation of
| ow-density |ipoproteins the, g occurs along with a

m xed hyperlipidem a known as of type IIl (high
Ehebgsiterol and triglycerides rates). 10 PPARa

regulates the expression of genes involved in the

ds (apohpoprote| ns such as Apo A

505250 o OB 0 1 TR SRR oo

LeIndtdnt témptagauaeled By = @ibd&f{ema cenayerksycelimatization period, the

Accordin a treat nent PP, act v '
At aareisagard S Piodihres O baat o S3ePed sefhpfp render
hifotRahs idigibh @ibhng thei Borng evdigies anev;ahsmmwuxratm determined
plasmatlcllplds rate, after a treatnment with the

fﬁﬁ?ouﬁ@s BRI Hg e et hesisiy e FATBRUNGY | ¥iRee  uspended in
poT i pi d\‘@ﬂul@br Fiegﬁ@ﬂgl ks E\ORKH LdRSinRRTed r!ﬁ/ intra- gastrzc tube

emc e of the ‘conpounds accor di ng
felaemgmyrmta eay. fop dRiye of HeatmeaAD dabede. PRARNHGE Fat dies, access

h t
DU Pt TEPERDL g0 30, SF SRS BFMAER] 6 B rccored
ﬂ?v{aﬂsglhbuingnd kepeliasnm mm@ma estt: éreolexpaﬂ;reentt Hiee dmrme)e were
| ows tg show t e sti {mLat [ ve ect, of

%é?ea?-ﬁ TB R | n?opl® WF@Q?%Q%F en. Usmg (EDTA)

SYbhsshS: e e §§|@H'\§érepﬁv@@ﬁéﬁl as ef:1H3RAEa. The pasma was
previously neasured in vitre should, in the liv

mreaarqdobsanerﬁvfe@amﬁé§§ﬁ3%rﬁoféhf>f’t%@=%ﬁ &?étEng@ﬁe%eS The samplos

ﬂérree@éolt%t r the control of the PPARa. The genes we

t udi in this experinent are Apo CH (an
Bpe:l smpeewrm réemoetdgtbzien i fipiid nirgeokng tyen ser at -80°C for
%}a% enzyne involved in glucid nmetabolism
%‘Hﬁfﬁﬁ i W@E\@E‘?‘l ng the transcriptional activity of
PPARa target 30 genes, after a treatnent with
compounds accordlno.to the invention, does therefore
bepswemenboatiesPa "Bl hypol i pi demic properties of the

PRIRRUALS c@ﬁ@é?ﬁ:%‘t;ﬁgs t(fété nﬁioie@té%‘[t AN trighA8ridE)tPE Pheasured by
Treatment of the aninmals ApoE2/ E2 transgenic

._ﬁ'i“lb@wt@r edqs@ms ofbseM@ze%uwrﬁr%a} pegHEingark &/l groviders

ﬁ‘ é)r[&% tenperature of 20 3C After a one week
nmati zation period, the 5 mce were weighed and
E?iammiecho ladierog e ol pngagxferﬁiaarr'ahealas*emgawt%ﬂa@j Bgayoof a per os

ender uniformthe distribution of .Lhelr hody weight
GEABrAcH TR ePrrarWl aBrurRengy Ber breteRs ke e are

Eé#eﬂ'&@kh thtke desihed \@Qﬂb@ﬂ@%ﬂ%&te (S@B@@ﬁd@dﬂﬂhmompounds
car boxynet hyl c, el | ul ose

aerArANgtier6a iByeRtial 5%@@?5&?%@?4 k?éf%re%tzﬁ AoV e ypolipidemic

day-:f @k, 6~ h o‘&% dasa The ani mal s had

reetngghceségﬁﬁ{%nt@% ;%Cogrd andq\?\gter ?{E{Eandard diet).

Taki ng of food and wei ght gain are recorded

LALoyanouk o B, EXRRIGLENt. AL the end of the

erpeﬁ‘rre#—‘t-ﬁe—am—rra?@v\ere anest heti zed after a 4

howrdehaki hp@arbﬂeoml (\leiplaad Weldl )t mem’ecmekateg HyER@gphotungstate.
t hen, th

t t
30 ARG il B A b B GRP G0 I CERERPIUGEREY T 1o
atipe3RRBNT 0F ahéRNFAM BtehAOEH20dd8a0us e(&bsol\ﬂ&‘r%usafyﬁhﬁan% in
15were kept at + 4C.  Liver sa | es were renoved,

PREYEANGEVI HGIRICWPET DHERTBFFAIRBR kept at - 80C for
subsequent anal yses.
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Measurenent of plasma lipids 20Pl asma lipid
concentrations (total cholesterol and triglycerides)
are measured by enzynmati c dosages '
(i ol oMerieux-LyOn-France) according to the provider's
recommendati ons. Pl asma choI§ terol and trigiycerides
rates are neasured after 8 d @s of a per as treatnent
with the conpounds according to the invention These
rates ar e 25 conpared W th those obtained wt

B Y S Gusniiteiive K P@@ﬁﬁ&%ﬁ\i&d%@m@q:{@d from
t
A

Fhaezce)ﬂmtmmto TMeasamdasntersfingidictioh®| est er ol

30Lowdensity |ipoproteins (VLDL and LDL) are

preci pitated by Phosphotungstate. The precipitate is.

el igrigabed MVACenkhifadali osing HRE RbobesheRNA pﬂ@ﬁéﬁﬁa‘uon kit
in the supernatant is neasured enzymati c dosag

(Nﬁpl@w@ar &%zbwbﬁs Fhﬁﬂc@ves%@-a%@%a%d oy cpRPimentary DNA by

?ﬁédﬁra $ HRF QEBRRAGL 87 in éor{)@%lﬁ@b?%'mrbcntalmng a 1X
anal ysis by quantitative RT-P

_éxifera(ﬁlyda)‘ ropmiM e rDTT.agi8nté %WMB‘?%@P@mega ), 200ng of pdNS

DIhBEGRL ) P o RGBT S AE P

1 pg of total RNA (quantified by using the Ri bogreen
uantifjcation kit I\/blecular robes i S .
o & RRBHERYS SRR RO LTI i 2y ok i MAlE aingle Color

@QfeaﬁT%chPQR m@’@éﬁézﬁgy?ﬁénﬁ(@q@@ﬁ ﬁia?r@s&lb{)c{%abﬁ&ﬁ:r@ﬁceg(énd were

contain grra)

‘ @ej@rmcbmm!mﬁq%ps i @p’gﬁe@@en &W@w%lﬁﬁ gr@qqumg to the manufacturer S

N

soiuEot at ri ie;cbmﬂurtatrusne@pemMmQESCngm“@- Sagic primer palrs of the

Real - Ti PCR Det ction System (Biorad,
%H%%Stluggédﬁﬂetuls? France) and were perforned using

the |'Q SYBROKA e6hsaUpGhEt 6’ krrt\cm@mgm@mmccm 3 (SEQ
manuf acturer's 15 recommendati ons, i

in 5 pl of DaN@i:lued ar@m%eepfﬂmﬁfh%cﬁﬁaméﬁ Tﬁ??%’ﬁGCWG 3
hyb f 55C. Th fi
at a hy fl@:@# ﬂ?e %erature 0 e specific

prinmer pairs o es studi ed were ‘used:
e ApoCill sense primer; 5'- CTCTTGGCTCTCCTGGCATC- 3 (SEQ ID
NO: 3) and antisense primer 5- GCATCCTGGACCGTCTTGGA-Z

(SEQ ID NO: 4).

The quantity of fluorescence emitted is directly proportional to the guantity of
cDNA present at the beginning of the reaction and arhpiif'ed during the PCR. For
sach target studied, a range of solutions is per‘ormed with successive dilufions o

a mixture made up of a few pi ¢ different reverse-transcription sclutions. The
relative expression leveis of each target are thus determined by using efficiency
curves obtained with the poinis relative to the range of PCR solutions.

The expression levels of the genes of interest are then normalized regarding the

one of the reference gene 36B4 {whose specific primers are: sense primar: 5'-
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PDK4: sense primer: 5' - TACTCCACTGCTCCAACACCTG 3'
(SEQ ID NO 1) and antisense prinmer 5'-

GITCTTCGA TCCCTCCTTG 3' 20(SEQ ID NO : - 2)) Aposense
primer 5 - CTCTI GGCTOTCCTGGCATC-3" (SEQ ID NO 3) and
antisense primer 5' - GCATCCTGGACCGTOTTGGA-3" (SEC) 1D
NO. 4). 25The quantity of fl ®rescence enitted is

f
T e R
ﬁh@@%@ﬁ&ﬁ@@c@fﬁ@@ﬁ”@é’ﬂ%@%@ﬂ (SEQRNgE Hf.
ut ons |,SC{%)|6rforg19d with successive diluti ons of a

tlﬂp%c Tala B, of- H'ér BNepPelyesqi Pedp@live signal (induced by the

rcemba@d bécﬁ:ﬁéxﬁg it khe Iﬁvéﬁ’ﬂidﬁ)'é%ﬂstheg\?@rapgloﬁé 4fve VdiUES obtained
wigreSSI on | evels of each target are e ermn

133 RENTET prasipe ickeB oalsHipéad mmeepfm eampiet hihe h@hpothaa: imduction
FRUGH &V el Qo) g -
expr essi on Ioevglé @&?E?ﬁ;d gr?é%gg aln%tr% ?%Qr d NEpffjp! result is
FRATARiveday elhar divapoehef othe dhdudienr ekleeencBtzirere with each

: se specific prinmers are: sense prinmer: 5'-
gg&é&%@iﬁ TCTCCCOCTTCTCO-3" (SEQ ID NGO 7) and
antsense priner: 5'-GGGAAGEH GT4ATCCGICTCCACAG 3" ( SEQ
Eig &Eﬁ 8)). The induction factor, i.e. the ratio

t n the relative signal (induced by the conpound

gegpidigng to the invention) and the average of

relative val ues obtained 5 with the control group, is
Fivere cal compeess e asionis's weidhe. gdhefiar @heﬁays é treatment with

| b&ﬂHSM(}o{] agﬁl%ﬁéréi:ﬁat Et‘u q cﬁ gO o ;ﬁ( Hogg\%) &tﬂng%s é/gezgm gain.

gene expressi on resu
thexpaatzdige weighhess ndamheaﬁumalmia& @bmlsﬁ@ébféd Wh compound
gach experinmental group. 10 Results Body wei ght

Figure 2-1 conpares the animals' weight gain after 5

days of treatnment with conpound 1 adm ni stered at 5,

10, and 50 npk to the control aninmals' weight gain.
lagnadiRisht | oss was neasured in the

Bk FeRy Szte(r%ai L0 hb Br=CR8RRY Gk al cholesterol and HDL-cholesterol rates
aiter & days of treatment with compound 1 at 5, 10, and 50 mpk with the ones

obtained with the control animals. Unexpectedly, the circulating fotal cholesterol

rates were significantly reduced and. the HDL-cholestero! rates wers significantly

increased by the freatment.

Figures 2-4 and 2-5 compare plasma triglyceride and free fatty acid rates after 8
days of treatment with compound 1 administered at 5, 10, and 50 mbk with the
ones obtained from the control animals. Unexpectedly, the rates of circulating
triglycerides and free fafly acids -have decreased very significantly with the

trea{méﬁt.

Gene expression analysis by quantitative RT-PCR

The inveniars have also shown that the compounds according to the invention are,
n vivo, reguiators of PPARs target gene expression. The results presented in

figures 2-6 and 2-7 show that compound 1 administered at 5, 10, and 50 mpk for 8
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151. Measurenent of plasma |lipids Figures 2-2 and

2-3 conpare plasnma total chol esterol and

HDL- chol esterol rates after 8 days of treatnment with'
compound 1 at 5, 10, and 50 npk with the ones 20

obtained with the control anlém Unexpectedly, the
circulating total chol est er oP4 r at es wer e

j fi t edige I

GaPCIL B, kel FREE 2 Bnken, PHRESP T1eRaR; oktbBSion of the
Femnp ced;tn@ fdr BBMZ(ﬁ@umomﬁénwdpaa asdmipniigIWQﬁG geprapgion of the

&ﬁrﬂae%e cnfa &%P %Egga‘t 2.('}8 H%ZS%cgﬁqgeg%shgr %%Eﬁ% spacifically
Wivb el hﬁ Sar@ibbﬂ!cﬁié‘ ehdtashsirheingother ot ahatnﬁie$ express&on is

Unex%?gggy g@q’ ygg%oégéggggrggé:Tg)glg%gslnggqtig)w Feir gs%gz ’rhe tdea tha‘t
' ST R 81 @FNmetabolic

Ep B e o o R e N e e

pEolagieswn that t he conpounds according to the

invention are, in vivo, regulators of PPARs target

gene expression. The results presented in figures 2-6

gncheR=foshow t hat conpound 1 administered at 5, 10,

nd 50 k for 8 52 days to E2 m ce, ipduces a
HPTY LA T GTERSE n KRG e st b B e Compounds
g@é&d%@@b”ﬁeﬂﬁ&erﬁ’%4 ik Mv@urrﬁjuae @od@nﬂelghﬁ Ry @nuowmmata HDL
hepati € expression of the gene codi fg}c ApoCl1

chelgsiieeol syesipias welbas édWﬁ@“Ej@W@é? g f@ﬁ@%@@ of plasma levels
I li i
RN Yo P AR 80 PLEon, O ohl b
shewdbatptbe nm:mmxnmds chcngrdirrg tot the znm:ﬁmnl rooduigliertherexpression of
the idea t t o esent a. grea :
G50E TFaH <iParo% e SPOATRENT o7 et abr e et RpBRTegoPecialy
GRRBIdSh Qﬁdhﬂwr@mﬁ%dswﬁ he presented experinental
data show that the compounds according to the

i nvention, in vivo, induce body weight |oss and

%ﬁaﬂ’[’é gt e Dlmah@k;sﬁla%ﬂlf SYNiketisTois wehbe 2%9fabody-waiaht
h'YpU C|ono prasmna evels O ’

[ 'V_ﬁ;é | EfeyRngy ﬁﬁ:},{'“ S pRETREEQ nd Ad ﬁpﬂftlﬂﬁalsﬁlmlﬂ&tmq the

expression of 15 genes regul at ed by the activation of
PPARs t hat code for enzymes especially involved in
FITI%PENd gl uci d et abol i sm

The effects of the compounds accordlng tc the tnvent:on on the body weight and

their hypelipidemic properties are evaluated in vivo by measuring the body weight
and the plasmatic lipids, and by analyzing the gens expression of the PPARs
target genes, after a treatment of the dysiipidemic C57818 mouse with the

compounds according to the invention.

FProtocol

Treatment of the animals
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20

Exanple 5: in vivo evaluation, on the C573I6 nouse,

of body-wei ght properties, of hypolipidemc

properties. and properties stinulating the 20

synt hesis of HDL-chol esterol of the conpounds

according to the invention. §W|n0|ple The effects of

t he conpounds according to t%e i nvention on the body
PehalRtCsURI6 hhed fehyRatiopi Hemheiir/p? BBE igh€8a®Fcle at a constant
eval uated i'n vivo by measuring the body wei ght 25 and

the plasmatic |ipids, and by analyzing the gene

expreSS| on of the PPARs target genes, afte
e a

a
fit 0020 £he CaHEry BlQﬂ‘@nW@eWBIBaﬁ%’ﬁH%% PWl’“?Ch Py é"“CS were
compounds according to the invention. Protocol 30

~Treatnment of the animals 53 Feral e C57E316 mce were

kept on a 12 hour/12 hour light/dark cycle at a
constant tenperature of 20 3C. After a one week - - -
. 4

EGhATSHEAaT oG d DA KRS 00 ADduon o
blmc$,t miciitt izonl of pladia Vipitghite adeieatinptiasaterel thei expeatresnt, was

L SED 00 A b AR s 0 i fochoss

@@ﬁ@@iﬂ%@wh@ abhiithigeead Bl tBERNPASR DY @@,&lo?hm?h Sérﬁfeeﬁ day for

to the animal s by gastric gavage, once a
dayievatatithe cé*ﬁ@%%ﬁoa%%esne FREARI TRl §ew§c¢ﬁ6e@ fé’@@e%%d water

S‘?a'fc%‘?@gcglé'tﬂ ‘T"Qit\zﬁ eco Bdgﬁ(ﬁrougm aFaE+é1%c%fréé@@iq‘ogﬁgout the

are hout the experinen
axparimesréndt ofe e obtipe ekperinentatafier aad éhoh"ofas‘ flastgnimals were

Wer. theti
R PR S SRR s TP RES R B0 Aol PEETE, Tren the
wedeghvett anidhed thaniuieshizetha el plasmawess sepadtatl @ deytrifugation
centrifu atlon at 3000 rotati ns/mqutefo,r 20 oo
QQROe@ PR/ ARG RS BV IR Pt et P IRE e Rl pE + 47C

?éﬂf@t@@xp&m@@%ré eamM@Lh, ffdzeaan iighid r'uﬂéﬁé?x and then kept at
rogen, and then kept at -80C for later analyses.

1@ Qé‘ashaf@@ﬁtya% HDL chol est er ol

Measuremenr of HDL chciasteroi

Low—dens;ty iipoproteins (VLDL and LDL} are precipitated by Phosphotungstats.
Tha precipitate is eliminated by centrifugation. HDL-cholesterol present in the

supernatant is measured by enzymatic assays (bioMérieux-Lyon-France) in

~ accordance with the providar's recommendations.

Measurement of nlasma friclvcerides

Plasma triglyceride concenfrations wsre measured by enzymatic assays

{bicMérieux-Lyon-France) according to the provider's recommendations.

Gene expression analysis by auaniitative RT-PCR

Total RNA was extracted from liver fragments by using a NucleoSpin® 98 RNA kit

(Macherey Nagel, Hoerdf, France) according to the manufacturer’s instructions.



10

15

20

25

30

Lowdensity |ipoproteins (VLDL and LDL) are

preci pitated by Phosphotungstate. The precipitate is
el imnated bY centrifugation. HDL-chol esterol present
in the supernatant is neasured by enzymatic assays

~(bi oMeri eux-Lyon-France) in 20 accordance with the

provi der's reconmendati ons. RMeasurenent of pl asma

mglgoéfx&q @S d(qELa ﬁtﬁ‘fgﬁ b#ﬁ%p@ci’rﬁgiﬁét&’n@tr? JAREL R ARV QRS transcripted

e measure
(rid afANA eymtaarmoﬂaamd@sraeemm ag3TE the mtavialenesof 20 |l

ARPTEGE | e SISO R0 Lo MR e AL e R, (Promega)

QD@/@LOﬁ AR Ss BYmY SI000-fR Nk RaIBROM SAFnANANK i1l of MMLV-RT
erey Nagel Hoerdt, France) according to the :

BMBRCt urer’ s instructions. 54 1 pg of total RNA
(quantified by spectrophotonetry) was then
reverse-transcripted into cDNA by neans of a 1 hour
TeadtCRmuantiaie em%ma;ﬁalwarelqamdoeﬂutwm theokfytad frinie-Color

%ﬁ Eﬁ@g‘-‘a?&hzé%lﬁ% $¥§3§ﬁgr® [%grrrrwjeg I%E%MJ%E I?ée) and were
pBROMMDO Usi! GEEN SYBR méeofsmw% éc&rgm) to fﬂaeprowder's
CR"%%%E%{D%: \éne@gr‘&?r g‘gfl?st %‘ r@@%aﬁé{‘fg%dog%yegﬁstt%%scripﬁon
g&iugéﬁ%“d I\ﬁrﬁﬁﬁiﬂﬁa@@ﬁqgﬁ’l %ra’:ﬁr'éaéf%f)“caﬁﬂe\@b@;f;o primer pairs of

pertormed using the i Q Green Superm x kit .

~ Hvrornismjudiod mees pﬁ%%i/l der s 10 recormendatl ons, in

96- wel | Ln 5 .

transcri ptﬁ{éﬁgsﬁrﬁﬁe gﬁm%dgaﬁl\&y%&g |za %’%CACCTQ'S’ (SEQ

t enper at uri@ 190 :55€nd Ehﬂsa@emrfmér Eer(BWE(ETﬁ@G&TTmIC@ﬁ@CTTGS’

genes st udi $g %EE PDK4: sense primer: -

- TACT CCTGS' (SEQ ID NO :1) and

antsenS% PAMSTERL: éensecil}T@T@G@Tdﬁ%@f@ﬁ& &GCATC-2' (SEQ ID
NO: 3) and antisense primer §- VGCATCCTGGACCGTCTTGGA 3
(SEQ ID NO: 4).

The' amount of fluorescence emitted is directly proportional to the amount of cDNA
present at the beginning of the reaction and amplified during the PCR. For each
target studied, a range of solutions is performed W‘ifh successive dilufions of a
mixture made up of a few wl of different reverse-transcription solutions.. The
relative levels of exbressibh of each target are thus determined by using efficiency
curves obtained with the poinis refative to the range. '

The expression leveis of the genes of interest were then normaiized regarding the

level expression of the reference gene 3654 (whose specific primers are: sense

. primer: 5"—CATGCTCAACATCTCCCCCTTCTCC-S’ (SEQ ID NO: 7) and antisense

primar: 5. GGEAAGGTGTAATCCGTCTCCACAG-2 (SEQ 1D NO: 8)}.
Induction facior relative to each sample was then calculated. The higher the
induction factor is, the more the compound promoies gene expression. The final
result is represented as the average of the induction vaiues obtained with each

experimental group.
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15(SEQ ID NO 2)) e ApoClll: sense priner:

6- CTCTI GGCTCTCCTGGCATC-3' (SEQ ID NO 3) and ,
antisense primer 5 - GCATCCTGGACCGICTTGGA-3' (SEQ ID
NO- 4). 20 The anmount of fluorescence emtted is
directly proportional to thqqsarmunt of CcDNA present
at the beginning of the reaction and anplified during
the PCR For each target studied, a range of
solutions is performed with successive dilutions of a
Restire made up of a few pi of different

g Vel S&ut ranscription solutions.. The relative |evels
-o?&erp'res& on of each target are thus deternined by
Rigirag3-¢fddniaes \the Srumelss welighdi geen afiet 4t ¢ayspoi frestment with

SO A4 0Bel R85, TR UBRRER] B0 PLELT T D oo

esekcedpr 25&i@ 168s Wae nmiefereneehg @m&nﬁﬁﬁéa{e&fwﬁ'ecompound
speC|f|c prinmers are: sense priner:

- CATGCTCAACATCTC0000 | | CTCC-3' (SEQ ID NO. 7) and
antisense prinmer 5' - GGGAAGGTGTAATCCGTCTCCACAG 3' ( SEQ
IDNO 8)) 30Induct|onfactor relative to each -
iYaapireneriof plesma Wbidsl at ed. The hi gher the induction

to n
5@%&?3 SarblRTHRE B 5o RESHEE 1IBCTRLRRICAA Sien 14 days of
teacgmagewf dohgpdundudtadministdrae satoht &0, nad \E{}trhpkeamﬂn the rates

erinmental qgr . 55 |ts Bod re
SIRSEATE B AR nShe ol e B Rl b HY! Spgestcr
\kér%WQénzméﬂiif\/ xﬁc@ggﬁ@%@két@ﬁ@tma%h@med at 3, 10,
he control animls' weight gain.

Unexpect edI y, a weight |loss was neasured in the
F"\gh% e I%E\%@L&fsg’thg E%QSI%Q wg&%d%g IV?%? éﬁt@g?%?% oPh &SRt with
da@upcmdl ‘eadmrm’fmesfd et 3140dazy<$ 3ofmpk eéth rtbﬁtraﬁ@ﬁtqia}tafﬂed with the

SSMRE e AT, SR B bR s T 4 ity

siatigshf thehkLCigl tAk irgtPht chol esterol were very
significantly increased thanks to the treatnent.
15Fi gure 3-3 conpares the plasma triglycerides rates
abhsiic Sy Mallieal meakiivtitdrrorprund 1
admnistered at 3, 10, and 30 npk with the rates '
e Hivaelaraiave alae sbewh it thejsaperdsapgEoTdipg to the invention are,

eyl Al r e Set! 8R! Yh it ted
@I {éﬁr‘ﬁ#‘f % ’r?f‘tg(“frg dazg!F}nbﬁ%‘:}%{s,shedgtthgFg (s }Q%Irt e tre%tr?r%%ts presented I
2 Een b4 a:mészr sisei dnatacratysirs! bpdQurasieiedaati e CRENPER mpk for

14 days to C57B18 mice, induces a significant increase in hepatic expression of

the genas coding for PDK4 (figure 34) and a reduction in hepatic expression of
the germe coding for ApoCli (figure 3-5). All the genes coding for enzymes
specifically involved in lipid and glucid metabolism and the fact that their

expression is modulated by the compounds according to the invention reinforces

_ the idea that these compounds have & great potential for the treatment of

meiabolic pathologies.

Conclusion
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The inventors have al so shown that the conpounds
according to the invention are, in vivo, regulators

of PPARs target gene expression. The results

presented in figures 3-4 and 3-5 show that conpound 1

adm ni stered at 3, 10, and 3 npk for 14 days to

C57313 mce, induces-a significant increase in
mﬁ@@emdwpuhessxmmént%m presestedodhoy fhat PBKgOMpouUnds

(L 7350, A0 ROARD! P S0RL yDp2 Re oL

&iﬁiﬂ@s‘%er@p%}rﬂgasf@én@ aévaa%me@dénﬁ@bﬁycﬂ(mbmﬂoﬁ gﬁiasma levels
i pid an lucid netabolismand the fact that

w plobesndss)i Ladsenrbt daebyRaTEn Y apdakdeTeser *“f‘d?ﬂ@wt fhat the
&E}ﬁ% Jh\ﬂg%'i:h&’amrgezb@ifaé’ [n%@ﬁtt&rhﬁoﬁg%?e fady ﬁ?é&@ﬁﬁ of genes regulated
oun ave“a great potential for the treatnent of
%m adtighiian ph?HAReghmssodednc EuEyOss eemedmimipedtasdinylipid and
'&}ﬁ%& %a\ dat a_presented show t hat the
E?Tﬁ‘ﬁ LEE8 g to the invention, in vivo, induce
a body weight |loss, stinulate HDLchoI est erol
synt hesi s and have a hypolipidernic effect (reduction
of plasma |levels of triglyeerides). Additionally, the
E&Q%'nmt % #b2 eRERSBBHE dois have tditint RebdeeC 08D

|nven 1 6N 1D uuate the expression of
nerbes. bypolipidemipprereriing: and ggoperties

qur:cégv . %}%! C!fi{'ﬂ?b bleRYatdi of! Wégo%%tgds according fo

eiVeairﬂahtuon on the db/db nouse, of body-wei ght

properties, antidiabetic properties, hypolipidemc

properties, and properties stinulating the synthesis .

@ﬁ»mlalméchol esterol of the conpounds according to the

i nvention. 15Principle The effects of conpou gls . T

a"@@cﬁf@pﬁsgoftwmwnﬁﬁxﬁéﬁwdﬁiﬂ BnihenBVBRIER fefignbody weight, insulin
leSd i RREAE| Biuated in

o%g#%esé @g e ﬂ &mﬁqgvgﬁjﬁ%ﬁblﬂﬁb%\%ﬁg@u WE&S]EH ng

tive u@ouyaeweang rme andy wiriht anedhofalps a5pasHR M@ &ng insulin, of

| f |
st Bie? ol ana el dfe, M PO KR Btal iuggront plasme
lif t@t Rhtiohs acki oftise m eiprékmogm%@rmgews after a per 0s

| ar@?é"%e%%{]%@t 18R =By RATPRLodr BEOUES § Hig fienton

i nvention: Protocol Treatnent of the ani mal S
25Femal e dl okl b mice were kept on a 12 hour/ 12 hour
IRrgtacgadar k cycle at a constant tenperatureof 20 3C

cclimatization period, the mce
Né&heﬂtSﬂﬂ el ivided into groups of 8 animals

Felneds db/dbanas wererieptden aum? houmlE heur light/dark cycie at a constant
temperature of 20 = 3°C. After a one wesk acclimatization period, the mice were
weighed and divided into groups of 8 animals selected so as {o render uniform the

distribution of their body weights and their plasma lipid rates, determined before

the experiment. The fested compounds were  suspended in
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di stribution of their body weights and their plasm
lipid rates, determ ned before

t heexperi ment . Thet est edconpoundswer esuspendedi n 57
car boxynet hyl cel | ul ose (Si gna 04888) and adm ni stered

~ntra-gastric tube feeding once a day for 28 days at

t he chosen dose. The animal s"had free access to food

RSy | ¢t Rad g‘s@rﬁh et B8kl igniaktdreo thiranshsyk tlhé feeding
gain are recorded throug hout the_ experi msnt At th

T DHAY 76 BRI AERE CTORR ATl 6 HBTESdRS R pTSd 1o food
f e

Ty ploie kgl r1bo0the AGBh ey Methuprfgnou

teatdxamlmedt ATt @hcaeﬁﬁwev@s)egm@at drednipals were anes‘thetized after

£antout Hepty Biggﬁrpﬁ AP ¥ SBW?%AH %A)r%t[ltlcéggui?nt then the
mlcgs.?l@'eamﬁgtsé@hﬁd athtt}msz(elde lThE %%w&wap Iseﬁant&mfdeb}t adegirifugation
nd frozen imrediately in liquid nitrogen
S oear G M o B mIrhe T iR POl WIS GBLS ient
'F’rﬁe REASHB e )LCoRE akaretk| AEYLE RELA sla?ﬂ;ﬂafsl HerePtA8RBand frozen

gl ucose is neasured out according to an

iBnzgdieielon driidetiragsniBen sansver A 88 bdesBiarPORkpE-
(Biorrierieux). Qucose is transformed into 15

gi uconi ¢ acid under the action-of glucose oxidase;
Vibesureaeht ofplemhe abesnty dnogeniipeniexi de. Hydr ogen
peroxide is measured according to the ?tinder
reacti on which, under the action of a peroxi dase and

WRrikD ntREreS Q:f!@c%s@f isPheaelreaanduaactdify @Nkh WHzyRecolorimetric
produces wat er a_col ored product, quinoneimn

medagoLengi. ﬁt@h@P%%/ Riide ki ol HigaeipuxhoReIcRPa s ﬁf%ﬂs?omed into
o em&tahp'mdwtﬂaé 5&50% ho@l GhdReSHePEasRiM re?éé’sﬂs s hydrogen
e sanpi e rirne I ns n i s measured usi ng
pspkiod. (lugicogn pa@ﬂd‘asls{m@@wed afzwﬁmpﬁ@%}‘e’d&'%@fy@élm which,
C C t use
ST e AR Rt B0 Bt e R SEarenal apg proino-4-
&attpyiring Ulpirodices p{rvamdancmt ) tdsierepll atceiuciA guinoresmpieg P color

B e B S T RS 81 ducose presen
AtheshApw i n nonocl onal anti body.. Finally an-

ariti-guinea pig antibody |abeled with peroxidase is

added and bind to the guinea pig anti-insulin

: ﬁfgjdhbqgé’u m(ﬁemggé& 5%{5 ;ﬁiﬁ%@%é’[ﬁﬂd' (SsiREthONBRRBYC kit from

I'ng an D ort 0 phe I am ne) ‘enzynme
subEter é}reskamﬂem htferbiroplats ist¢naterbvill 2ineousectiring Winaantibody.

ﬁ'ﬁertx,ht%_easré?#nqtio oDe 'aps%lﬁfleﬁ %;3 Or%[:ﬁr? =L E)a!:&j bhe t%@rﬂ?étg A guinea pig
anti-insulin antibody is used to recognize the complex formed by the mouse insulin

and the ant-insulin monoclonal antibody.. Finally an anti-guinea pig antibody

- labeled with peroxidase is added and bind to the guinea pig anti-insulin anfibody.

 The colorimetric reaction is performed by adding an OPD (ortho pheny! diaming)

enzyme substrate. The intensity of the color is proportional to the amount of msulin

present in the sample.

Measurement of plasma lipids

Plasma lipid concentrations (total cholesterol and triglycerides) are measured by
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" separated using gel-filtrati

58 enzymati c assays (bi oMeri eux-Lyon-France)
according to the provider's recommendations. Analysis
of the distribution of cholesterol into plasm
| i poprotein fractions. 5 The different Iipid
fractions (VLDL, LOL, HDL) g%t he pl asma were

chr omat ogr aphy.
gﬁgnﬁkerﬁga&o Qi(néﬁéuﬁﬂfo%!‘eﬁ’ncte?e%céﬁﬂ%r eh f@e provider's
each fractl by -enzymatic assays
(dmooiveanidetioasLyon- France) according to the provider's
recomrendati ons. 10 CGenetic expression analysis by
quantitative RT-PCR Hepatic tissue Total RNA was

ﬂ)ﬁbﬁ@i@ bethefdigmtionedt chb@f@ﬁltsstobyamé iipo@ctdie frectBpiEn
6 RNA kit (Machere

ge r.dt ce) accor
Tbe OhEra O dBEH e LD adEluc TS o the BRREPAF SR FPaEties using
é% ﬁ‘{ratB hAS R Eﬁﬁl?t Ef ol uasideatARiisUse kA tradasured for
rag msnt using a RNeasy(r) Fibrous Tissue
Iea@h (fK@p@cgehy mmcn@sﬁ%stﬂﬁ)@'\ﬂﬁwwuféﬁ%@) according 1o the
of total RNA (quantified by
pozzic{ebl’g%c%?rﬁ'n tr“yBC)R%as then reverse-transcripted into
conpl ement ary DNA by means of a 1 hour reaction at
7C .n a total ! ning a 1X buffer
FARTGSSONF s (Promega),

ggcggsungG (Arrer shan) 3OU of RNase i nhi bitor
%Tnd 1pl of MMLV-RT ( Qj‘g . 25 The PCR
qetat Pawa%@xzﬁacﬁ@@ |ﬁi@éh{!\éer\ﬁa%ﬂ ?Piyé@ neud N&@ieﬁéptﬂhéﬁ RNA kit

T

P 3 o Pl 0, B g ocions.

performed using the i Q SYBR Green Superm x. kit

cordi.n to the provider's recomendations, in
%L&é?—l—%f—ates in5 pi of a diluted
VT%V@TF&@R hWearsEhLplifam Jespbiidntins akelatah yrrsict "z@mems by Lsing
geratgre of 55C. The specific prinet |rs of

NEFRY| nb—‘tﬁ’%ﬁm sy Wt dgoen 5§coordm the mtapzufac‘iurers

instructions.

1 ug of total RNA (quantified by spectrophotometry) was then reverse-transcripted
intc compiementary DNA by means of a 1 hour reaction at 37°C in a total volume
of 20 i containing a 1X buffer (Sigma), 1.5mM of DTT, 0.18mM of dNTPs
(Promega), 200ng of pdNE (Amersham), 30U of RNase inhibitor (Sigma), and 1
of MMLV-RT (Sigma).

The PCR guantitative experiments were carried out using the MyiQ Single-Color
Real-Time PCR De‘tectién System (Biorad, Marnes-ia-Coquette, France} and wers
performed using the iQ SYBR Green Supermix kit according o the provider's
recommendations, in 95-wsll plates in 5 pi of a diluted reverse-transcription
solution at a hybridization temperature of 55°C. The specific primer pairs of the

genes being studied were used:
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PDK4: sense primer: 5'-TACTOCACTGCTCCAACACOTG 31 ( SEQ
ID NO: 1) and antisense primer 5 - GITCTTCGGTTCOCTGC

1 G3 (SEQIDNO 2)) UJD2: sense prinmer:

5' - GTOGGAGATACCAGAGOACTA CG 3'
( SEQ DNQG 5) andant i sensepri mer 5-
CACATCAACAGGGGAGEOGA- 3. (SEC? D NGO 6) The anount of

) uor 56 ePOK e Bt | S SBEIE AMORGELLOARLACABS (seq

anount of conplenmentary €ginni n
of the reHdezhiCont)aard mtp;lena&aa gdmduﬁpGgTMTCI&ESTFﬂECCFFGCWG 3

each targ tudied, a range of solutions is

perf or ned?%@ﬁﬂzhﬁg@éy ve dilutions.of mxtures of a

few m cf oijgrer Ss@:faséj' Biﬁrﬁér@ms GW@&GA‘T ﬁ@@ﬁ@ﬁ(@@&@TGTCG-S’
solutions. The relative |levels of expression of each

target ar &kRus dater MQied By uskh@ ef ditispesrcy cRiives &

obtai ned widrides PABBSCABIGENS, -4 fienpagge of PCR

sol uti ons. he "eXpressi on evel's e ‘Génes of
interest are then nornalized , in the hepatlc tissue,

SRR e S B RERLT B BRI 8D o

& M@&B@ABQAT;%@@QC@ th Sof R 'oﬁbrNQ‘sd E}n fEd d
%nnsl sense priner e cgr TOOOTéTC%MG i Hring

SEQUTD Ny eaFy Tmﬁ? FldipRe| BtrAPISN A cFAUHANS s i, pﬁﬁormed with
élﬁﬁaﬁg\'/é‘gdlﬁjhsn§x&r %ﬁf&clﬁ\/%l & theoidds of &diBhe8t reverse-

gene 3 whose speci priners are:. sense primner:

mnscmmm@(%@Tm@AGegels (BEQIBsNO of Bachni@rget are thus
T B SR AR S et A Tre g dgee e ranoe

,zsfa?mﬂzeowasvg hen cal cul at ed. 'The hi gher the induction

actor is, the c ound pronot es
bRerSin et O thalotnas o PYaTeck B e b BRTAR ¢ ethe hesatic

t?e@é&efe%ﬁiu@q tHehBvé] éés@fh Mﬁﬂhé@sm\mrﬁ:@dﬂiné%%@ﬁi fwh03° ssﬂcmc
experinental group. Results Bod K wei aht” -

R A M
Ee9! TREta b3 ﬁmoyr@eé/g@@s%%ﬁﬁe@@w peals s (520
t gain te

to e control I mal's Unexpec

~ MkeNght8)} esd, inaskaieiel owcient:&dae sargandihe the ea:lzreelsrmn tlevml of the

ind, 0t of  cidycem a and insul

BRI ey B T ot s” Fista gl Goostoangver -

CGS&A@MC@@%@A&G@AWGAZ?@@%%EG IO gak rmrﬁndvmfjﬂ&anse primer. 5-
xpecte

BRTRb SrACRTR AR 522 T B P DaRbe bttt mprairoitive

foleadhr KB Ras then caicuiated. The higher the induction factor is, the more

the compound promctes gene expression. The final result is represented as the _

average of the induction values within each experimental group.

Resuits

Body weight _ &

Figure 4-1 compares the animais’ weight gain afier 28 days of treatmeni with
compound 1 administarmd at 50 mpk to the control animals’ weight gain.

Unexpectedly, a weight loss was noticed in the animals treated with compound 1.

Measurement of glveemia and insulinenia
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5 Measurenent of plasma |lipids Figure 4-4 conpares

the total plasnma cholesterol rates after 28 days of

treatment with conpound 1 and 3, adm nistered at 50

npk, with the rates obtained fromthe control

ani mal s. Unexpectedly, totalskhol esterol rates vvere

significantly increased. Figure 4-5 shows that th

Figigee fs2 and %@tcgmq@r%@ﬁ% Gluase Eaf RBHP Y5 a’@ert %8 é*avs of
I B&e

PABEER, {7 2BoAIRE SOSmuR.4 08 Bk e, 8Btk qcepia onc

inmmemsmlspmtlam{ﬂ&eﬂmthﬁm@laltresnm 8 and 4-7

conpare plasma triglyceride and free fatty acid rates

after 28 days of treatnment with conpounds 1 and 3

AR ESEET §biainPMhigpk W th the ones 15obtai ned from

The control animals. Unexpectedly, the ci rcu%%%i n

rigurg 4-¢ sompesesaiig PiabelFsata 9‘“*%4@?*&&0 rREESMREFS St 3&‘ treament

ﬁWB&&ES@{H b yndect %ﬁ‘gﬁzgt %{‘@0 Hpﬁ@%%e r&%@Q%btemed from the

expression analysis uanfitative RT-P

wmz:@hanmlshmme@tedkyhmm an:éasi@mbra&wp@am@gmﬁcanﬂy increased.
ccorg i.nven

rigﬁﬁ wgf n%t:ét?ésg%nma{ogal &QSH”LQ c\ﬁ EQier corresponds to a

€ ‘exXpressi on.

§i§r$:ﬂd:é;ﬁ iuresRnt ehie HDU- t@éﬁ&rma‘r&cﬁmﬂmdiu@edshptﬁmetﬂ'ﬁtmem of the

nmpound 1 and 3 adm nistered at 50 npk for 28 days

@féfmtaf'?e"‘f@b?%??ﬁ"cd@ 1 ?Wﬁé@égg d"gni fi cant increase in

hepati c expression of the genes coding for PDK4

(figure 4-8) and a reduction of the expression of the

ggheeschbiang 4-0rcoucree plasgir Bigvceyide gRdiiee faitepat gptes after 28
f

SRS Fredinpyt I, 085 FAe y M ey SBRECED mpkwity the ones

alpteined femme tigy colntseli grarhaizn }Jmﬂvd:tbé!yf thet citdubating hm?ycendes and

PR T A 7S B A1 BT SO oSt A WL B nds

have a great potential for the treatnent of metabolic
%%t hol ogi es. 30 Concl usi on Unex%ctedl y, the

B8 EPEgseR FenlvaSAIuaTaiaVe g iRt t he - conpounds

?‘E@ %ﬁhfbgs h&v %l@o ISAYGAtth & e BmHoVfds 'aBé?B%gﬁg % BRMWvention are,
0SS

an |nprovenent in insulin
menszpbmgwqtprsm RinAdtse taraelc bone sxerasisiody Mirkeigisylls grppented in

PSureg 4!]%/ %?nld'-&é %%%Cthais g:ompound 1 and 3 administered at 50 mpk for 28

days fo the db/db mice, induce a significant increase in hepatic expression of the

genes coding for PDK4 (figure 4-8) and a reduction of the expression of the gene
coding for UCP2 (figure 4-8), in the skeletal muscle. All the genes coding for
enzymes spésiﬁcaily involved in lipid and glucid metabolism and in energy
dissipation, and the fact that their expression is modulated by the compounds
according o the invention reinforce the idea that these compounds have a great

potential for the treatment of metabolic pathologies.

Conclusion
Unexpectedly, the presented experimental data show that the compounds
aceording to the invention, in vivo, induce a body weight loss and an improvement

in insulin sensibility, stimulate HDL-cholesterol synthesis, and has a hypolipidemic
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effect (leasing to a reduction of plasm

triglycerides rates). Additionally, the disclosed

experimental data show that the conpounds according
to the invention nodul ate the expression of genes,
regul ated by the activation of PPARs and that code
for enzynes especially i nvol&ed in I pid and gl ucid
I [ e

%Ff‘ét%fg%eaé@ gotr‘%o r@dt?:@ﬁ]g%aﬁl 'sﬁxﬁ ?@ 3)589 es@&gg)'op%rquér{éﬂy the
déclddeal mmmnmﬁmisism:ebm\dltm the cobheounte atearding to the invention
10Pr.i l e The. anti-infl 0 fects .of
BORBE SEbBRiY S5 hERRDY SiF fePatSR &l g and that
HTBASHAINTEE S41RcREP rfbiverd rﬁ’ﬁiprm giMoBesathiolism and in energy
chenotactic protein-1) by nonocytes treated for 24
‘H%ﬁﬁ%ﬁ% th conmpounds according to the invention and
stinul ated sinmultaneously with PVA (Phorbol
12- nyrlst ate 13-acetate, which 15 pronotes an

grhpiendt /ifros poaisatiom afeties anfidnfitinatory_properties of the
difierenti Li on. Lot n%% gahﬁlges) The less MCP-1 is
- et et—the—hote—th SHpetnd according to the
i nventi on inhibits the inflammatory reaction.

rotocol 20Culture and treatnment of THP-1 cells. The

B%PE 1 human monocytes |ine (ATCC source) is
T B BfahingonRE Vck%@twéeebﬂﬁﬁbmdsha@om; %t&)"@iﬁ’@%ventlon were
(G bco; 42401-018), 1% gl utam ne - 030-
saiaied by megsusipe dhy 6RAEl® 6F M@?h(h&@?owez@motaﬁimpm?ﬂm 1)

S0HBHEE  SgER 8oL LA ) rtRLiB OB RS ionin ang

ginati etsd( mm’aneauﬁb VA FINA ERhcabalenBintyyistfte 8TDaGA8te, which

cell t re incubated at b 37C 5%

SRR 21 MASOMAY o MRRANGR Lot nFRy BeSocireralidion into
m&bﬁopﬁ%%’ﬁ The 18 NCESERGR:calted 1Eg/mdr=afe BBRBBON according to
12-nyristate 13-acetate (PMA) and 1pM of compound 3
HESBIETIRY HHPHHES I HAEHT#I0R. 'SPRECt onpound according to

the invention is dissolved in dinethyl 30 sulfoxide
éDI\/ISO Fl uke; 41640). The effect of the conpounds

wdoeeei ng to the invention is conpared to the effect

%légr %g %ggﬁaf-{l\@ﬁg%%ﬁ: nt of the secretion of |
diumis recovered and the

MePT Hion demhaa triorpdye snifes (W BOC usiunce )t lhecUluteSAirk st RPMI1640

ST 2 e (o SE2aTRHEL 12 edha Binre: 2500024

M@Péam@sz zh?dtﬁép@ﬁn?cnm Blcehand AG, regponi zed8 . adkcomplemented
cific antl body. -This 5 speci fic anti body

feﬁﬁ @@ﬁ?fl@gé%\/ﬂ%@@yzﬁﬂ@@ )zed by a second anti body
?t‘?&‘@eﬁg WAL @ RE P XL AASE n BRZY TBrimARS 819! i goaﬁ a density of

resul ting fromenzymatic act|V|t I's proporti
FHeOG antis/wpll dheif Mmei Immﬁtﬂfndt 63r€ deﬁe"és@@edorb% éﬂows in &

Shectr 0 I \ a
“‘%ten‘t P?%‘Er@ é&ﬁ{té ngg of° gei;‘f%no%g%onéérp?r! Q%\% 35 R/ of
pﬁhﬁc@m}V\frﬁ siyrittage MORLatxta CRIE) ahd oMb bf e@abaz&&h@la&c@ﬁimg to the

%ggr%!o%m'&tee%bmpouﬁd according to the invention is dissoived in dimethyl
sulfoxide (DMSO, Fluka; 41640). The effect of the compounds according to thé

invention is compared to the efigct of th DMSO alone.

Measuremeni of the sacrelion of MCP1
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The induction factor, i.e. the ratio between the
signal induced by the conpound according to the

i nvention and the signal induced by the contro
group, was then cal cul ated. The weaker this factor
i's, the nore the conpound indybits the secretion of
MCP1, The final result is represented as the average

e trlaetrmmﬂunéairom \zategesert B oimditime dGW t lkopagsiration is measured

BT, 8 YRR R RS B Y B ) i

- 4 Qotdigick RH@NhE eR@aeurant redomtrhanaaicar y ef fects. The

results presented in figure 5 20show_ t hat conpound. 3

- MeEdrigiatg on e pipte B ARFAERZask DY BVATTHtE bgpgciic antibody. This

%)e%g‘icfén‘ﬁg%y [Sﬁ%%‘ L O cé{}f MR #n&%ﬁ rb‘?taeéiac%}ﬁd "HRRESH &ﬁ}pled with

usi on ec e he di scl osed
expenkidest abnraa %ewcchmtsqnhere@dmdm zsmaima%vrﬁy is

| Pﬁ?ﬁBEW@n\{gt MR Bt FoRY ARy oo Vof oREEHEE by 2

TREEBbRs B MRy ensthornA trhigie Isheertonpdungs aa:n:ﬁmtrrdpvrege ttative of a

the invention lead to a_ 30 bod
hwm CRNEEHFAECH AFP T @@'Cmgﬁw ?%er"gé’é%c@?m sampie is
E? ;gﬁherol and plasmatic triglycerides, 'stinulate

ol esterol synthesis, and have antidi abetic

”pih@;mmctl@s fadtaldiie Siwaratip, betweenrie Hiaes inswped doiip compound
;chnlg ?%ﬁﬁ%%gﬂgén a6§ %@E@ ?\dtu b?‘ﬁ‘?@kbﬂ?? gjr&%"’ vfas then

€ expr essi enes’ codi n
eﬂzmm §hewéakeaﬂniayfac‘m® wmlmcme thqomcdnmdgﬂmbitsjtne secretion

nﬁ)/@ﬁitr@q@@ag rlggzggges% ?%J( tc’hthe @gﬁr&gﬁ nghtﬁe induction vaiues

BEGH i £4:H B ckimepn bpugbhave anti-infl ammat ory

properties. These results, obtained in vivo and in

vitro, denonstrate the therapeutl c potential of the
?@ chnds according to the invention for the
rea

ment . of maj or pat hol ogi es such as d%/sl i pi dem as,
Typ én@ntibra etve sshoamdheb @gi tnyitro monocytes, the compounds according

to the invention have anti-inflammatory effects. The results presented in figure S
show that compound 3 according to the invention, at 1uM, induces a significant

reduction in MCP1 secreted by monocytes.

Conclusion

Unexpectedly, the disclosed experimental data show that the compounds
acéording to the invention -have an anii-inflammatory effect on monocytés
stimulated by PMA.

General conclusion

The inventors have shown that the compoﬁnds according to the invention lead to &
body weight ioss, have hypolipidemic properties, decrease the ievels of cholesterol
and plasmaiic triglycerides, étimuiate HDL-cholesierol synthesis, and have
antidiabetic properties. Additionally, the inventors have shown that the compounds

according to the invention allow a regulation of the expression of genes coding for
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1- Conpounds, derived from substituted

1, 3-di phenyl propane, having the general fornula (I):
(1) in which: X1 represents a hal ogen atom a Rl or
A -R1 group; X2 represents a hydrogen atony 10
X3 represents a R3 group; Xdgrepresents a (A-R4
group; X5 represents a R5 group; Rl representing a
Bl dgerattety al kyl group; 15 R4 representing an al kyl

G B SThL telo DYcOe | ERER B R SRR S oS
Reenidalooor, diffderent, representing an at om of

oxygen or sulfur; 20 A represents: (i)a -CR6R7 group,
in which: R6 represents a hydrogen atom 25 '

Gross B, et al., Peroxisome Proliferator-Activated Receplor b/d: A hove! target for
the reduction of atheroscierosis, DRUG DIS_COVERY TODAY: THERAPEUTIC
STRATEGIES, 2005, 2 (3), 237-243

International Atheroscierosis Society, Harmonised Clinical. Guidelines on

Pravention of Atherosclerotic Vascular Disease, 2003,

Kota BP, et al., An overview on biological mechanisms of PPAR, Pharmacol Res,
2005, 51 (2), 85-84

Lefebvre P, et al., Sorting out the roles of PPARalpha in energy metabolism and
vascular homeostasis, J Clin Invest, 2006, 116 (3), 571-580

Lehrke M and Lazar MA, The many faces of 'PPARgamma, Cell, 2005, 1 23 (),
993-9

Liu Y and Miller A, Ligands fo peroxisome proliferator-activated receptors as
therapeufic options for metabolic syndrome, DRUG DISCOVERY TODAY:
THERAPEUTIC STRATEGIES, 2005, 2 (3}, 165-168

Mansan M, The Aflas of Hear! Disease and Stroks, 2004,

Raspe E. et al., Modulation of rat liver apolipoprotein gene expression and serum
lipid levels by tetradecylthioacetic acid (TTA) via PPAR{alpha} activation, J. Lipid
Res., 1886, 40 (11), 2008-2110

Suliivan PM, et al., Type Il hyperiipoproteinemia and spontaneous atherosciercsis
in mice resuiting from gene replacement of mouse Apoe with human Apoe™?, J
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66 and R7 represents a hydroxy group, or a -ORB

group, R8, identical or different, representing an

al kyl group, - substituted orq£ot by an aryl or

cycl oal kyl group, (ii)a car®bnyl group (CO, 5D

represents: a carbon atomlinked to two hydrogen

atons (CH2), R9 and R10, GlidWdBcal or different,

representing an atom of hydrogen or an unsubstituted

al kyl radical; 10 their stereoisoners ‘

(i AgipRsAlirR RicTiveBNRBII SUBStRYted PYBiphemjipepane, having the

racem c m xtures, geonetrical isoners, tautoners, :
genaral fosmuteyly:at es, sol vates, solid forms as wel | as

their nixtures. 152-,Conpounds accordingxto claim 1,

characterized in that® A represents a carbonyl group

(CO . 3- Conpoupgs=@ccording to cl aj=w3 or 2, )
characterized } af X4represents ‘ i,nh which
20 R4 repr’%sen nsébst?%lHFUteDed romﬁﬁ V

9

conprising fro 0 10 carbon atont

| R
in which: :
X1 represents a hélogen atom, a R1 or G1-R1 group;
X2 represents a hydrogen atom;
X3 represents a R3 group;
X4 represents a G4-R4 group;
X5 répresents a R5 group;

R1 representing a halogenated alkyl group;

R4 representing an alkyl group substituted by one COOR9 group substituents;
R3 and R5 representing an unsubstituted alkyl; _
G1and G4 identical or different, representing an atom of oxygen or sulfur;

A represents:
(i) a -CRBR7 group, in which:

R6 represents a hydrogen atom,
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67 4- Compounds according to claim1l1, 2 or 3,
characterizedin that 4 represents an oxygen atom

5- Conpounds according to aé%; one of the previous

clainms, characterized 5 in at X4 corresponds to the
formul a -0C(CH3) 2CO0R9, R9 being as defined in claim .

1. and R7GepRsentsiadbydiosygivwy @oa xRS eEowt. Rieidentical or
previ gus cJainms, characterized ] .

i dentd Pn{f)rreaqufe@?“@ﬂt?n Pélﬂlﬁéﬂghﬁ %'ré@%%%@ P\%}Id Qégb&san anyl or
and R3 and R5 representing an

unsub Fiﬁtﬁﬂkyg%mglgkyl group conprising fromlto 4
(ar bancarbong .group (CO), 7- Conpounds according to any

E)ne of t?e previous clainms, characterized in that X1

5P % a Rl or GIRL group, O as defined in claim
1 apdabniiofankesastivetyairbgerngena @HA) kyl group
conprising from1l to 3 carbon atons. 8-

Conpounds according to any one of the previous

R9 %bglzgﬁgoqg%%%%ﬁ 5 AReLrER L RreddifigBhR SIRASEST APBRGen or an

unsulfttinfted alSA Radicat4344- (trifl uor onet hoxy) pheny11- 3- dxo-
propyl ] phenoxy] - 2- net hyl propanoi ¢ aci d, :
2-[2,6-di methyl-44344-(trifl uoronethylthio)phenyl]- 3-

0X0Q- DI h T Y ERERIFNOIS, Ppuirdl, o mixed, racemic
the'rz}%r%p&gﬁe%rﬁy@%ﬁtﬁ%—%%?@%g%heny11- 3- oz‘o?fg‘r opyl ] phenox ‘
mixtules? hfattical ds@mers; taciomers, salts, hydrates, solvates, solid forms as
242, 6-di met hy1- 44344- (trifl uoronet hyl ) phenyll- 3- oxo-p
wellgsghelr pHENESS/] - 2- net hyl pr opanoi ¢ aci d, ‘
212, 6-di met hy1- 443- hydr oxy-344- (trifluoromethylthio)p
henyl | propyl ] phenoxy] -2- 10 net h%%pr opanoi c acid, - ,
242, Gompreintg ladet8dingyta dlaim3lycharariexiged dn4hat A represents a
(trifluor t hoxy) phenyl ] propyl ] phenoxy] - 2- met hyl prop
carbpy| GOHRIHO) | . |
24443- (4-i odobenzyl oxy) -3-(4-(trifl uoronet hoxy)phenyl
ropyl) -2, 6- di net hyl phenoxy] - 2- et hyl pr opangj c
?’igﬁdggnrzbounds according;/ tg claim ¥ ]or 2, chara%tepnze% n that X4represenis
4-(34-4- met hoxy+344- (trifl uoronethoxy) phenyppropyl)
a G‘fé‘}ﬁgrbwn’é’lhhyl phenoxy] - 2- met hyl propanoi ¢ aci d,
R4 represents an unsubstituted alkyl group comprising from1 to 10 carbon atoms.
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2[ 2, 6-di met hyl-4[314-(3,3,3-trifluoropropyl oxy) phenyl

] - 3- oxo- propyl ] phenoxyl - 2- net hyl propanoi ¢ aci d,

2-(2,6-dinmethyl-4 (3

0X0-3-(4-(2,2,2-trifluoroet®dxy)phenyl) propyl)phenoxy

) 2- 20 nethylpropan0|c aci d,

2-42, cforﬂ?@@idsy hcdordhgxe- Saitrd-1( 2 2r 23,1 chidrhoierized hylin fthat G4

i 0) phenyl) propyl)phenoxy) 2- nethylpropan0|c acid, 25
reprggentga@n oxygen atom

2-(2,6-di nethyl-4-(3-oxo-3-(4- (trlfluoronethoxy)pheny

| ) propyl ) phenoxy) pr opanoi ¢ aci d,

glg Wﬁa&d@ngtw Sy oneneft thexyrepioes yaidiprs pym)acterized
t 2
in that )%Icgg“eg%or?dse?oo?t(?@ formurlrgt B)(:(BIH )‘Z ?)Oéisgaﬁgdbelng as defined in

claim 1.

6- C.ompounds according to any one of the previous claims, characterized
in that X3 and X5, identical or different, represent respectively a R3 and R5 group,
R3 and R5 representing an unsubstituted alkyl group comprising from 1 to 4 carbon

atoms.

7- Compounds according to any one of the previous claims, characterized

in that X1 represents a R1 or G1R1 group, G1 as defined in claim 1 and R1

~representing a halogenated alkyl group compﬁsing from 1 to 3 carbon atoms.

8- Compounds according to any one of the previous élaims, characteri;ed in

that they are chosen among:
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4-(2,6-di net hyl-4-(3-0x0-3-(4-(trifl uoronethoxy) pheny

prropyprhenoxy)-2,2- di met hyl but anoi ¢ aci d,

2-(2,6 68

|nEthy1 4-(3-0x0-3-(4-(trifluoronethoxy)phenyfl propyl
22 @H&nethM% [4-¢rifluokmmsthorpiphghyli-6 paoepropyfihenhoig]-B- d

i met hy1-4-(3-0x0-3-(4-(trifluoromethoxy)p henyflp
’“e¢%$w¢9%ﬁw%6%9) 2- |sopropyl net hyl pr opanoat e,

T A T e
meth?l@ro@rqmands accordl ng to any one of clains 1 to 8

Xe B T AT s R

acidt | east one of the conmpounds as defined in claims 1
to 8, possibly in association with one or several
2- [M—dmemhbﬁ@{a%(mﬂuammeﬂﬂybpisemd]r@ox&pa@w}wenoxy]-z
onstituents. 11- A pharmaceutical conposition
metRyipieRaNoiyaCitln 4 pharmaceutical |y acceptabl e support,

2- [286 dlneétﬁplmhgard £3- gﬂ&ﬁﬂum@ﬁylﬂﬁé)ph@ﬁw istopibHEt®XY]-2-

| ai s In association wth one or
metbﬁlpmmnomaqnde sel ect ed conpounds in the list 20

s S e T s TP

(tnﬂaa:tdméth@ﬁry) ﬁ@ﬁyl]mogyl]mwmpgwethgmam aad

anti - pl atel et agent an anti-o0

2- [4a(|$t(|4"lpﬁﬂb%ﬁfm Xy~ @g@ﬁﬂuoromethoxy)phenyl)propyi) 2 6—
d lmethylphenoxy]—2-methylpropancnc acid,
2-[4-('3-(-4-methoxy—)-3~(4-(triﬂuoromethoxy)phenyl)propyl)—2,6—dimethy|phenoxy]—2—
methylpropanoic acid, -
2- [2 6—dlmethyl -4-[3-[4-(3,3 3—’mﬂuoropropyioxy)phenyl] -3-oxo-propyllphenoxy}-2-
methylpropanoic acid, '
2-(2,6-dimethyl-4-(3-oxo-3-(4-(2,2,2-trifluoroethoxy)phenyl)propyl)phenoxy)-2- -
methylpropanoic acid,
2-(2,8-dimethyl-4—(3—oxo—3-(4-(2,2,2—trif|uoroethylthio)phenyl)propyi)phenoxy)—2-

methylpropanoic acid,
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an anti oxi dant agent an agent used in the treatnent

of cardiac insufficiency 30- an agent used in the

treatment of coronary insufficiency an anti-cancer

drug 71 an anti-asthma dr@8 a corticoid used in

treating skin pathol ogies a vasodilator and/or an
2-(2@timethgbdiid-oxadge -(triflucronithoXy)phamytreepylprenoxy)propanoic

-~ conposition according to claim10 or 11, for the

acidi r eat ment of conplications associated with metabolic

I i -

214 3 A Bl Py bR 256 dimethyiohenoxy-2
metoylipegreneic akidsi ty, hypertension, inflammatory

di seases, neurodegenerative pathol ogi es, or cancers.

13. A pharmaceutical conposition according to claim

10 or 11 for the treatnent of dyslipidem as.

14- A pharmaceutical conposition according to claim

10 or 11 for treating cardiovascular risk factors

relative to a deregulation of lipid and/or glucid

“met abol i sm 15- Use of a conpound as cl ai ned

in any one of claims 1 to 8 in the preparation of a

medi canment for treating conplications associated with

met abol i csyndr one, i nsul i nresi stance, di abet es,

dysl i pi dem as, at heroscl erosi s, cardi ovascul ar

di seases, obesity, hypertension,inflamatory

di seases, neurodegenerative pathol ogi es, or cancers.

16- Use of a conmpound as clained in any one of clains

1to 8 in the preparation of a nedi canent for

treating dyslipidem as. 17- Use of a conpound

as.clainmed in any one of clains 1 to 8 in the

preparati on of a nmedi canent for treating

cardi ovascul ar risk factors relative to a

deregul ation of I|ipid and/or- glucid nmetabolism

35
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72 SUBSTI TUTED 1, 3- DI PHENYLPROPANE DERI VATI VES,

PREPARATI ONS AND USES THEREOF GENFI T ABSTRACT The

present invention concerns substituted

1, 3-di phenyl propane derivat{Yes, phar maceuti ca

conpositions conprising themand the therapeutic uses
4-(2t6°rdinmthyl-¢bnﬁ3idx0tﬁ-é4-l(iyiflUardm&ihﬂxxépbewl)mgnﬂﬁﬂmmxy)'z-2"

d imgt?liylrtr)%ltanho?g LlE:iH',

2-(2 6-dimethyl-4-(3-oxo-3-(4-(trifluoromethoxy)phenyl)propyl)phenoxy)-2-
tertiobutyl methylpropanoate,

2-(2 6-dimethyl-4-(3-oxo-3-(4-(trifluoromethoxy)phenyl)propyl)phenoxy)-2-
isopropyl methyipropanoate, ' '
2,2-difluoro-2-(2,6-dimethyl-4-(3-oxo-3-(4-
(trifluoromethoxy)phenyl)propyl)phenoxy)acetic acid,

O- Compounds according to any one of claims 1 to 8 as medicines.

10- A phammaceutical composition comprising, in a pharmaceutically
acceptable support, at least one of the compounds as defined in claims 1 to 8,

possibly in association with one or several other therapeutic and/or cosmetic

active constituents.

11- A 'pharr'naéeutical composition compriéing, in a pharmaceuticalty

“acceptable support, at least one of the compounds as defined in any one of claims

1 to 6 in association with one or several of the selected compounds in the list

below:

an antiQdiabetic

- insulin ,

- a lipid-lowering and/or cholesterol-lowering molecule

- an anti-hypertensive or hypotensive agent

- an anti-platelet agent

- .an anti-obesity agent

- an antHinflammatory agent

- an antioxidant agent

- an agent used in the treatment of cardiac insufficiency

- an agent used in the freatment of coronary insufficiency

- an anti-cancer drug



T

- an anti-asthma drug
. acorticoid used in treating skin pathologies

_ a vasodilator and/or an anti-ischemic agent.

o 12- A pharmaceutical composition according to claim 10 or 11, for the
treatment of comphcat;ons associated with metabolic syndrome, insulin resistance,

diabetes, dyshpldemtas atheroscier03ts cardiovascular diseases, obesity,

hypertension, inflammatory diseases, neurodegenerative pathologtes or cancers.

13. A pharmaceutical composition according to claim 10 or 11 for the

treatment of dyslipidemias.

14- A pharmaceutlcai composition according to claim’ 10 or 11 for treating

cardtovascuiar risk factors re[at[ve to a dereguiatlon of ilp!d and/or glucid

metabolism.

15- Use of a compound as claimed in any one of claims 1 to 8 in the
" preparation of a medicament for treating complications associated with metabolic
syndrome, insulin  resistance, diabetes, dyslipidemias, atherosclerosis,
cardiovascuiar diseases, : VobeSity, hypertension,  inflammatory diseases,

neurodegenerative pathologies, or cancers.

16- Use of a compound as claimed in any one of claims 1 to 8 in the

- preparation of a medicament for treating dyslipidemias.

17- Use of a compound as claimed in any one of claims 1 to 8 in the

preparation of a medicament for treating cardiovascular risk factors relative fo a

deregulation of lipid and/or glucid metaboiism.
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SUBSTITUTED 1,3-DIPHENYLPROPANE DERIVATIVES, PREPARATIONS AND USES
THEREOF

GENFIT

ABSTRACT

The present invention concerns substituted 1,3-diphenylpropane derivatives,
pharmaceutical compositions comprising them and the therapeutic uses thereof,

particularly in the field of human and animal health.



