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1 SUBSTITUTED 1,3-DIPHENYLPROPANE DERIVATIVES,
PREPARATIONS AND USES THEREOF - The present invention relates
to substituted 1,3-diphenylpropane 5 derivatives, pharmaceutical
compositions comprising them and the therapeutic uses thereof, in

i in_the fields of human and animal health. The inventors have
B o R R Vo Rt G TV e STBSRARA TIONS AND
invention have intrinsic PPAR agaist arnapsggtiess The molecules
described in this invention are therefore of particular interest 10 in the
treatment of metabolic syndrome complications, insulin resistance,

diabetgse dyshpieamiasvamieiascienesis cardiovaseutatdisease @hesifVinropane
hypertension, inflamma,t%%/ diseases (asthma, etc.), neurodegenerative

WELNETAPRRIMAEPS VR asRMite S iR c SO BRIISOWORRS AaduNR) therapeutic

giebahasko he samRaunestResRIdNarARaMYRItoTREe HE G Used
prefer% ly for treating dyslipidemias. 15 Diabetes, obesity, and

dyslipid@midY SRGREpIERSPBV I hSiERis Bk d A e faEwRNReS RYEording to
tH®breBelesterehiryelsariGntaraisonrend! hiesrliratysidentified

cardioyascular risk factors which may predisg ose a person to develop

cardioVAScIRIEHLIESERSMIBRSR K HvE) © BeesBidRISIdepaisuiar interest

itifeisty tecrishn 38: factarsaalt 2y iePaRRo AR phcRIRRIaRs PSS s At aNdiabetes,
nbalanced diet. These factors have a synergetic effect: the simultaneous

BRINEE A Se ENABPIRISS SackAiRkRR ARy difGRRRe DSy, Nypertension,
infEdtRvascHlad isksderiaima aebal ralkRldegrHerasrIaldisease alzhaimer's

{?eserves to be addressed. In 2004, the prevalence rate of dyslipidemias

SR £E60 BN pelful oW iRfuStARed Edtsies Tisk 25hshagmpounds
HoeraseyobiRReHGS AF SVHRItY MMC&J%@W&%M%V%%H%

factor in the epidemiology of cardiovascular diseases: it is estimated that,
by 2010, 7.6% of the population will be diabetic (Fox-Tucker J, 2005).

Accordingigrdbe Besnglionst Afjerprsierests aagietydBeENaiaNaksiesterol and

triglycerides levels, low HDL-cholesterol levels, etc.) are some of the cleariy-

identified cardiovascular risk factors which may predispose a person to develop
cardiovascuiar diseases (Mensah M, 2004). Also {0 be considered are iifestyle risk
factors such as tobacco use, a sedentary lifestyle, and an unbalanced dist. These
factors have a synergetic effect: the simultaneous presence of several of thess
faciors dramatically increases cardiovascular risk. Therefore, a giobal risk of
cardiovascuiar disease deserves tc be addrassed. in 2004, the prevaience rate of
dyslipidemias reached 43.6% of the population in industrialized countries. The
sharp increase of diabetics is currently making diabstes an ever more important
factor in the epidemiology of cardiovascular diseases: it is estimated that, by 2010,
7.6% of the population will be diabetic (Fox-Tucker J, 2005).

According to the International Atherosclerosis Society (international
Athercsclerosis Society, 2003), cardiovascular disease is the primary cause of
death in industrialized countries and is becoming ever more prevaient in
developing countries. The principal cardiovascular diseases are heart disease,

cerebral ischemia, and peripheral arferial diseases.
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Atherosclerosis Society, 2003), cardiovascular disease is the primary

cause of 30 death in industrialized countries and is becoming ever more
prevalent in developing countries. The principal cardiovascular diseases

are heart disease, cerebral ischemia, angl peripheral arterial diseases. 2

These data therefore justify taking vigorous measures to significantly
reduce 'C¥foviREuHISHRIRORIItHBHY nigitaidy videsoaRd erslipe fo significantly

PegeSs IyahidiKiRg &TTacINAdI§AEREN R LA HEUOA WItRIE-SYR necessity of
modification. Taking into account the risk factors for cardiovascular

trdingestard A dieaERsaucliceSHE Bion aibritiniek eregiitefiomhd aking into
GREMARAS ASRAEIRGISINERYBIHERRECH e idhels RRAR 8998 Iences, his is

properties, are of particular interest for the treatment of pathologies

Fe MBSV OB EEURRTSYS of lipid and/or glucid metabolism, such as

diabetes, obesity, 10 dyslipidemias, or inflammation, as well as for

reducing the global cardiovascular risks. PPARs (a, y, and 5) are known _
to be inVeAEAMP ARG RCBPIHAOISGIRS isERiBP. degauseos)ihigaitfdAR agonist

?er@gé%et,%?@r@rt sreione:matkeled i) ieatment-aithese RANAIAARS related to
ere

bvre P at al., 2006) and various PPAR modulators, 15 agonist or

SREGOIEORICEiBEr FoSElcetnRidaraeiabelingin Bigh Réveldphates, obesity,
\RifEemeduIaionhavnkaauanadrelsefests o, nsylin J &5ISiancGrrdiovascular

obesity, dyslipidemias, hypertension, and/or inflammation could be used
ifStife treatment of metabolic syndrome (or syndrome X) (Liu Y and Miller

A, 200Bp 2. The famjly,0f 5@%@&”‘1&(@?@%5%%%’t}lf@‘)wg_eﬁ%ﬁp%thologies

and 8 (also known as r3), €ach being coded by a different gene. These

(¥cptEis Beng itV iheiinaokaerstepospio wamdbeafonsfaveoketed for treatment
UOSEALIAARE LD O SRS S99, mossacrs
@ainigtinolc avithasreptorsERCRvVer RetinoidsRiectpior) ared currently  in high
development. A PPAR modulator having advantageous effecis on insuiin
resistance, obesity, dyslipidemias, hypertension, and/or inflammation couid be
used in the treatment of metabolic syndrome (or syndrome X) (Liu Y and Milier A,
2005).

The family of PPARs includes three isoforms, known as «, v and & (also
known as ), each being coded by a different gene. These recapiors belong to the
nuclear receptor and transcription factor superfamily which are activated upon
contact with certain fatty acids and/or their lipid metabolites. Activated PPARs form
heterodimers with 9-cis retinoic acid receptors (RXR or Retinoid X Receptor) and
bind to specific response elements (PPRE or Peroxisome Proiiferator Response
Element) of the promoter of target genes, thus allowing a conirol of the
transcription,

PPARo. controis lipid metabolism (hepatic and muscular) and homeosiasis
of glucose, influences intracellular metabolism of lipids and glucids by controliing
directly the transcription of genes coding for proteins involved in lipid homeostasis,
has anti-inflammatory and antiproliferative effects, and prevents pro-atherogenic
effects of the accumulation of cholesterol in macrophages by stimulating
cholesterol efflux (Lefebvre P, Chinetti G, Fruchart JC and Staeis B, 2008).
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25 bind to specific response elements (PPRE or Peroxisome Proliferator
Response Element) of the promoter of target genes, thus allowing a
control of the transcription. PPARa, controls lipid metabolism (hepatic and
muscular) and homeostasis of glucose,3nfluences intracellular

taboli lipid d ids by controlling 30 directly the transcription
TR B i N ol e T RER coREUERR) Fig DPARL: Are used

iangiidammadeinantd apspr ottt e pHeGR RNk PRVRMRring triglycerides and
[pro.-at genic, effects of the accumulation of cholesterol in
ﬁfﬁ%ﬁ@gz@w SRRGILiR G EVEMux (Lefebvre P, Chinetti G,

Fruchzp AR ARMSta0! 58 FHBP b s il g RN OlBRIS DRZATI HCoived in lipid

ciprofibrate,C%emfibrozil), via PPARYy., aré used in clinical medicine to

TeRRUREIN Y STl EmRARYFISHRTiBY G5y conesosirbisaiong HERe@Hih insuiin
rOERHRCLIPORIAIIMAIGYE!S RS 5 Key SRaulagr obAdINOgRRESISsng celiular

Additionally, it is involved in lipid 5 metabolism of mature adipocytes,

RjRifsslinBricdfatssid) and egecibify.irdM . reviseinte. RMARNMEaEEN A role in the
chel a ation. ell -Qliferation(Lehrk ,

e e Vi, 2008, Trosalble) B s atne. TMEedSnediones

(Papigharesis, of ioigdtitye ies i JesistBivERandahalsatesd in the treatment of type

ZTQP%Fgl('l%nediones (Rosiglitazone, Troglitazone, etc.) are PPAR_’y ligands

used In the treatment of type 10 2 diabetes. There are PPARY ligands

(L-165THreG ¥V 0 PFRLAREINeritydin q&nit@asod;a\(elgwmtﬁnfutmr&W% clinical
igand is currently being ised as a drug. This receptor is, however, an _
CL‘%@&RFBE | ’IFHEd ?’e’ﬁ&ﬁ%&&%ﬁiu%&&a’%@s%mréﬁ%rﬁ%ﬁ drug. This

rdyslinistemiasiasherosglesasibioesiy andinsuin esianeesPRARYd Jrugs for

is in fact involved in lipid and carbohydrate metabolism control, energy

RAARES! FictreliRigandaticihemesiy Isimakes bf. macrbshipadeistance: PPARS

E§Q$f§fﬂqn03|%ﬂﬁti%ﬁ4%f9§%§r§5ﬁ o295 BEKANAINE RSt I8 oy batance,

PPAR ligands Play in the regulation of lipid and

neurodegeneration, obesity, formation of macrophage foam cells, and
inflammation (Gross B ef al., 2005).

Beyond the direct role PPAR ligands play in the regulation of lipid and
glucid metabolism, these molecuies have a pleiotropic action spectrum due to the
great diversity of PPAR target genes. These multiple properties make PPARSs
interesting therapeutic targets regarding the freatment of diseases such as
athercsclerosis, cerebral ischemia, hypertension, diseases connecied to
neovascularisation (retinopathy, diabetes, eic.), inflammatory and auto-immune
diseases (Crohn's disease, psoriasis, multipie sclerosis, asthma, etc.), neopiastic
diseases (carcinogenesis, etc.), neurodegenerative diseases, complications
associated with metabolic syndrome, insulin resisiance, diabetes. dysiipidemias,

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

The compounds according fo the invention, because of their PPAR agonist
properties, are an advantageous therapeutic tool for improving the freatment of
pathoiogies related to a deregulation of iipid and/or glucid metabolism, especially

dysiipidemias, as well as reducing the giobal cardiovascuiar risk,
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glucid metabolism, these molecules have a pleiotropic action spectrum
due to the 20 great diversity of PPAR target genes. These multiple
properties make PPARs interesting thergpeutic targets regarding the
treatment of diseases such as atherosclerosis, cerebral ischemia,

hypertipio BeHsRaRE THORPRTIeS HLINRQESSYI RIS ALQB U EHIQRAIMA processes, |

diabetes, etc.), inflammatory and auto-immune diseases (Crohn's

R eEREPHIESIQGTRIBRE deiettridNyEiHing, &) aedpiiantageous therapeutic

HisgRs s (BRI GIRRGERSSIS eitnpRarieregrRYAldIRBRRRSabolic syndrome (the
complications associated with metabolic syndrome, insulin resistance,

fgaibEess Ay ¥itieienass, Abssitpvdscitarifsilisesiasiilefbeadiveimsabnormal
denredueinsnther dabsd ri?dﬁd?ﬁ%?&”’!ﬁ@%ié@@@é’?ga%m? IBYERION.cholesterol

because of their PPAR agonist 30 properties, are an advantageous

NS SR SHIRIHSITIBE iin PROVEG YRETHE BRI IN S HIM SRIUNAN e ardiartd yoertension),
seegdlaian el I@é@@@@é@egelémg@s@qﬂgmé@%@@g@%eqyéﬂegiﬁmi@ﬁpemensm,
y

as well as reducing the global cardiovascular risk. 4 More generally,

dEhsiesinfivelinidaanesn seldipyrssylitisivpRste sdianmmestomgaase (asthma,
aecording-dadheipranienatsAsarvaniagepHs thesapaidic meansdQier etc. as

the treatment of complications associated with metabolic syndrome (the
Yl GO RIS R BsSity, in particular abdominal obesity, an abnormal
5 concentration of blood lipids (high triglyceride level and/or low
HDL-cholesterol level (dyslipidemias)), hyperglycemia and/or insulin

resistahtd, BMBISPeeYRIBRT d8heibelErsiS, caraIBPaEs far dsivage, from 13-
mﬁﬁéﬂm&%ﬂ@e,h%%xa@xsﬁwaig;@n%b%%ﬁaslipidemias.

cardiovascular disease, inflammatory disease (asthma, etc.),
neurodegenerative pathologiéz(Alzheimer's disease, ef&), cancer, etc.,

as 10 well as reducing gtebkal risk. The present inweation is directed to
compounds, deriyec Q diphenylpropane gthe following
general formula: x2 x, Xi A-GH2-D X.,

in which:

X1 represents a halogen atom, 2 R1 or G1-R1 group;
X2 represents a halogen atom, 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:;
X&b represents a RS or G5-R5 group;

R1 representing a halogenated alkyl group:
R2 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 alkyl group or not by one 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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xs (I) 15 in which: X1 represents a halogen atom, a R1 or G1-R1 group;
X2 represents a halogen atom, a R2 or G2-R2 group; X3 represents a R3
or G3-R3 group; 20 X4 represents a halogen atom, a R4 or G4-R4 group;
X5 represents a R5 or G5-R5 group; R15representing a halogenated alkyl
group; R2 representing a hydrogen atom or a non-halogenated alkyl
group; 25 R3, R4, and R5, identical or different, representing an atom of

vryslregRmer ansudstitpteshaliy| ME0UMOBNAEDY. OResRLREHRIIEHE 1 ABR3, R,
C?r Ué) éﬁubsgtﬁ%%s; G]&GZ, G3, G4, and G5, identical or different,

é& séntifg Oy Gt Nsulfur; 5 with at least one group
@)Y, %Bd XI55S SROMINITOH RBsEHY BRld G4R4, RS or

Gq5%5 form(il N which: G3,-G4, and G5 being such as previously )
Tresbiibed)ritPs Re11RA, ahdRe/S0erfRIrsFlist &, éitediontingstituted by
skybosewprsulbsbiieddg e orseyarmlaieup 1 or group 2 substituents;

A represents: (i) a -CR6R7 group, in which: 10 R6 represents a hydrogen

atom, an alkyl group, or a -OR8 group and R7 represents an alkyl group, a
Aydppxykbgioup, or a -OR8 group, R8 as defined below, (ii) a carbonyl

graup (CO), (lii) an oxime group (C=N-O-H) or oxime ether (C=N-0-R8),
158h8, id%ﬁg%a%%z @FRMENt? MBkeSenting an alkyl group, substituted or not

by an arykerreyeiealid arayiogen atom, an alky! group, or a -ORS8 group
and R7 represents an alkyl group, a hydroxy! group, or a -ORB group, R8
as defined below,
(i) a carbonyl group (CO),
(i)  an oxime group (C=N-O-H) or oxime ether {(C=N-0-R8),
R8, identical or different, representing an alkyl group, substituted or not

by an aryl or cycloalky! group;

D represents:
(i) a carbon atom linked to two hydrogen atoms (CH_),

(i) a carbon atom linked to & hydrogen atom and io a G2 s¢ as to form an
oxygenated or sulfured heterocycie;
substituenis of group 1 are chosen among -COORY and -CONRSR10;

substituents of group 2 are chosen among -S0OsH and -SO.NROR10;

R and R10, identical or different, representing an atom of hydrogen or an alkyl

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

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

well as their mixtures,
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D represents: (i) a carbon atom linked to two hydrogen atoms (CH2), 20
(i) a carbon atom linked to a hydrogen atom and to a G2 so as to form an
oxygenated or sulfured heterocycle; substituents of group 1 are chosen
among -OOOR9 and CONR9R10; 25 siostituents of group 2 are chosen

amongr $K3Ebansk: SPOINRHRERHBS, and ke idapiicad @sigiRean hydrocarbon

representing an atom of hg/drogen or an alkyl radical substituted or not by
r

radieabiBak '§reap iR Grdnp shrnehes:; 86 HEisioRIBRYNGEFE or ot having

é@ﬁ%@&ﬂﬁ&?ﬁ?ﬁst@@ﬂﬁ%@%&e%ﬁ/oﬁ ixeds racgnic 8(@{‘63‘@%, carbon atoms
eometrical isomers, tautomers, salts, hydrates, solvates, solid forms as

DasPthelnfiturdETHOTRMRI BN SERSS tHisRFRRY oS ORIE RYHm NaRgY,  isobuty!,
W%@@M@E%ﬁ%@%@éﬁ@ﬂﬁﬁww,dmarrewﬁnched, or

cyclic, hafogenated or not, having particularly from 1 to 24, and preferably
1,2,3,4,5,6,7,8,9, or 10, carbon atoms Such as methyl,

trifluoremetyh, epdidaRIPPYLJRARIRIY b DKy g i80B WY g xitsHOMBYE and forms

sec-butyl, pentyl, neopentyl, n-hexyl, or cyclohexyl. The term "cycloalkyl"
AelsighbRie &Y Bk Pefo GYARAte fER WY@ YR foihs eRTeaBtFRB8yENcIopropyl,

S ToYEI0AYIHONRS RIUIBESIP 8\rIPRIMRIOBI: eYelaBapy!

cyclobutyl, cyclopentyi, cyclohexyl, cycloheptyl, and cyclooc y) 10 The
term "alkyloxy" refers to an alkyl chain linked to the molecule by means of

an oxygRB flam@RAReT RABA 13 e allny IchaimagikeaPeNER B Hicuie by means

previously expressed definition. Methoxy, trifluoromethoxy, ethoxy, .
ﬁf@@@mwi@é%@lb@?aﬁ-aat&ay,ﬁ@@-@Mﬁbﬁkyhﬁéﬂiéoﬁ@mpgé&%mmfewous¥y
8&&@%8%%6%9&9'%@&&5&@%@}?,téfﬁbi?,r%'iﬁ%%ﬁ&%, isopropyloxy,

aromatic groups comprising preferably from 5 to 14 carbon atoms,

BCRAH9vAG e BRSNS 142BIbON @OMsS PorsiibiyinteruptediByori@n be given as
examples,

The term "aryl” refers to aromatic groups comprising preferably from 5 to 14
carbon atoms, advantageously 6 to 14 carbon atoms, possibly interrupted by one
or several hetercatoms seiected among N, O, S or P {more specifically call
*hetercaryl”). They are generally mono- or bi-cyclical and comprise
advantageously from 6 tc 14 carbon atoms, such as phenyl, a-naphtyl, p-naphtyl,

anthracenyl or fluorenyl.

The term “oxygenated or sulfured heterocycle” designates a cycloalky!
group as defined above interrupted by one or several heteroatoms chosen among

O and S. Thiopyran or pyran can be cited as examples.

By hailogen aiom, an atom of bromine, chiorine, fluorine or icdine is

understood.

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

comprises at ieast one halogen atom or totally halogenated (perhalogenated).
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or several heteroatoms selected among N, 0, S or P (more specifically call
20 "heteroaryl"). They are generally mono- or bi-cyclical and comprise
advantageously from 6 to 14 carbon atoms, such as phenyl, a-naphtyl,
P-naphtyl, anthracenyl or fluorenyl. The7term "oxygenated or sulfured

heterocycle” designates a cycloalkyl 25 group as defined above
interru%%&c? rkSi)')"ST:Ye ?.ﬁes Géterol OW%FQSE}{@H%@ Waich gresent at least

digoplygeoups PitaR £an BE ctecbasaxa@irmplesa Byzhaegen roNG AR or G5RS
Pf brc;mine, %Efjgrine, fluorine or iodine is understood. 30 A halogenated
&WIU EG 10 (ki alkyl radical as defined above which comprises at least

Gie BalagenGiameaidqisdyibadogenatethéaehajogenated). 7 Accordingly,

0 of general formula (I) which present at least one of groups
X5, 0 W o e e RS, CHRES RIS G RIORG BB SR ed by one
forseutaaimveich: €33;r6dp @nﬁ;@ﬁ;m@m@previously described, and 5 R3,
RA{, and R5, iden{i al or different, represents an alkyl group substituted b
RAE JPEEIR § (jfﬁﬁto?@%é}) SUISSEHRLRS, hade IREreforetht feastid of X5

enpetibeigreppsBRiRA andiRp ofd Xduutkheteshesivaly several group 1 or
resgnﬂﬁj%an allﬁél group substituted by one or several group 1 or

re
%'?‘glﬂr% o ). 10 One particular aspect of the invention concerns
compounds of general formula (1) in which A represents a carbonyl group
(CO). Another particular asEect of the invention concerns compounds of

generat "f5 ¥ (BRRBRIcA A RS HEYERE AN SRR BRoGRIESNERHYT general
aroxime ether(OF N-rEp R3S seprasentingamalkybgroup substituted or

not by an aryl or cycloalkyl

Another particular aspect of the invention concerns compounds of general
formula (1) in which A represents an oxime group (C=N-O-H) or oxime ether (C=N-
O-R8), R8 representing an alky! group substituted or not by an ary! or cycioalkyl

group. Preferably, R8 represents a methyl group.

Anotner particular aspect of the invention concerns compounds of general
formuia (1) in which A represents a ~CR6R7 group, RS representing a nydrogen
atom and R7 representing a hydroxyl group, alkyl group, or a -OR8 group, R8
representing an alkyl group, substituted or not by an ary! or cycicalky! group.

Preferably, the invention concemns compounds of general formula (I) in
which A represents a ~CR6R7 group. R6 representing a hydrogen atom and R7
reprasents a hydroxyl group.

Another preferred aspect of the invention concemns compounds of general
formula (1) in which A represents a -CR8R7 group, RE representing a hydrogen
atom and R7 represenis a -OR8 group, R8 being such as defined above. in
particular, R8 represents an alkyl group comprising preferentially 1, 2, 3 or 4
carbon aioms. Even more preferably, R8 represents an alky! group substituted by
an ary! or cycioalkyl group, said aryl or cycloalkyl group comprising particularly 6
carbon atoms.
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group. Preferably, R8 represents a methyl group. Another particular

aspect of the invention concerns compounds of general 20 formula (I) in
which A represents a -CR6R7 group, R6_representing a hydrogen atom
and R7 representing a hydroxyl group, a%kyl group, or a -OR8 group, R8

ARRARSe Mgk haEa W tEEhETRREEPESAE DR AT e O SYSIeRlharal formula
(?I);oup. Preferably, the invention concerns compounds of general formula

i W e AT RERSEE RS- ERBRY gFoup, ReveisfeBEh kR eSRPH GjeA'kY! group,
StamertRifodp mpaseiisadauiaxy ajayexaster @@fﬁﬂﬁﬁfigﬁ,ctcﬂfa -ORS8
IC

the invention concerns compounds of general formula (I) in w
PEDEsEnts RPEIRERE HOLPKR 6N S SR ESH dogeh Jtdn &iwl 7 cycloalkyl
g&ggsents a -OR8 group, R8 being such as defined above. In particular,
8 represents an alkyl group comprising preferentially 1, 2, 3 or 4 30
carbon atoms. Even more preferably, R8 represents an alkyl group

SUbStiFﬂ?@cﬁi@r @ﬁrﬁﬁdi@i‘ SYiRaHM v fSRd %vbﬁfiéxcgbﬁ‘l!%h%%npounds of
comprising particularly 6 carbon atoms. 8 Another particular aspect of

ROFTRENIRAEGHcEindE oIS indS of FatheraP folARIICR) iRTWRiER&NL.  represent

FS%@%%%‘-&@ 2CRORSMArauyp, gaa%@p@%mwe\ntﬁna%l@ﬂ@w refr@senting a
-OR8 group and R7 represents a hydroxy group, an alkyl group, or a -ORS8
GYEIRIRBFFesents an alkyl group substituted or not by an aryl or

cycloalkyl 5 group. Another particular subject-matter of the invention

concerns compounds of general formula (1) in which X3 and X5, identical

or diffefEIRpRAERY RESHEYRFERT ALRS ShdR5HYBRC_RRIMEANS WRATPoUNds of
Bah@nsh RR feRgsenting awkbhydregesmatons Angiherpartisulafferent, represent

subject-matter of the invention concerns compounds of general formula

resnedihely RFehansReerasal Sriafftdnt rsisrlieaiorckifetee jeRiRIenting an
andiRpaTauR R Brand Re ridenlcahorAieienh reRIgSeNBRG RN 2 substituant(s),

as previously defined.

Preferably, X3 and X5, identical or different, represent respectively a R3
and R5 group, R3 and RE, identical or different, representing a non-substituied
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 particuiar aspect of the invention concerns compounds of general
formula (I) in which X3 and X5, identical or different, represent respectively a
G3R3 or G5R5 group,

G2 and G5 being such as previously described, and

R3 and R5 representing a hydrogen atom.

Another particular aspect of the invention concerns compounds of general
formuia (I} in which X3 and X5, identical or different, represent respectively a
G3R3 or G5RE group,

G3 and G5 being such as previously described, and
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15 alkyl group substituted 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 R5, identical
or different, representing a non-substitutéd 20 alkyl group, comprlsmg

efer ! 4c toms Even.more pref rab
R e B R R R R o ot o
cmarm mre@gmmcemsgmmpﬁmdgbfmnerels forgaidas(y ﬁeﬁdmdn X3
and X5, identical or different, represent respectively a 25 G3R3 or G5R5
group, G3 and G5 being such as previously described, and R3 and R5

represénttigea pydiagen sxtpact Avidiheripastiticiarcaspect ofobepanentions general
conc rns,com d formu 1) in.which X3 and X5, .
%Ienlttcal 3r &f%%é{;h %%p%%%r;%es e’cﬂji/% (r(g%'@%e ,Gr,:eﬁgea%]fpr’eé%echveiy a
@[ &5retgtsychips previously described, and 9 R3 and R5, identical or

er resentln an alkyl group substituted or, not by one or several
%géupdﬁ%éeég%ﬂg iugub%? R@){/ gq" ﬁg@% S f ed Another particular
RASpmut Gtiheisnterntian mﬁmems remmwﬂdﬁgcﬁrgamt@jr@fm@ubﬁimhm by one or
which 3 and 5 |dent|

ere t, represent re a G3R3or
B P LB R L BRI GATBSH  and Res and
R5, identical or different, representing an alkyl group substituted by one or
severaA’q g_} 10;11% 2 sub tl%l nts as(ﬁ)ewousl defined. 10 An the |
particUld 4L pe PO tHE infvetonLonceNCBIRB SIS g eRERP YBrH L 9enera
f@)rmwmmh Miweptesohtssarkaogan atbmc(@ﬂmmmﬁ;‘\ctﬂ%mﬂuohtmne, fluorine,

iodin
iodiney.

Another particular aspect of the invention concerns compounds of general
formula (1) in which X4 represents a R4 or G4-R4 group,
G4 being such as praviously defined, and

R4 representing a hydrogen afom.

Another particular aspect of the invention concerns compounds of general
formula {I) in which X4 represents a R4 or G4-R4 group,
(4 being such as previously defined, and
R4 representing 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 concermns compounds general
formula (I} in which X4 represents a R4 or G4-R4 group,

G4 being such as previously defined, and

R4 representing an alkyl group substituted by one or several group 1 or group 2

substituents(s). Preferably, G4 represents an oxygen atom and/or R4 represents
an alkyi group substituted by a group 1 substituent, in particular COOH. Even
more preferably, X4 represents a -OC(CH3;»COO0OH, -OCH,COOM or
-SC(CH;3}COOH group.
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15 Another particular aspect of the invention concerns compounds of
general formula (1) in which X4 represents a R4 or G4-R4 group, G4
being such as previously defined, and representing a hydrogen atom.
20 Another particular aspect of the invention concerns compounds of
general formula (1) in which X4 represents a R4 or G4-R4 group, G4
being such as pre efine resentl ana

B B e e TR A Brpoounas o
Wﬁwwmﬂﬁmd P5witiothenpatticulaf Sspett oKtheriavEatigroapscaspseseants a

u muI which X4 represents a R4 or G4-R4
gr"’o 26%?) bggg}%’s&cﬁ% aé%%é] ch’e‘ff?red and R4 representing an alkyl
@mt@ﬁstmsﬂmfeddwmeedbraeweeazkgnebypdbmr@r@mpaadso substituents(s).
e en,atom and/or R4 represents an alkyl.
B R rec B M Gro0s 8 SRLth AR i HATnG, ot EOOoH R BRUBtuted by
memefmmblgrd% rEpre@ernIs 2 sOE{EHNO0QH proGH RO rasd,

-SC(CH3)2003H group. 10 Another particular subject-matter of the
invention concerns compounds of general formula (I) in which only one of

the X3AKdtiaad Qﬁtmap$tﬁ@£e$8ﬁt§$tar BStWirF&énﬁ&ﬁRBoﬁa@ﬁiﬂsotompounds of

GSRS @ﬁtﬁ%ﬁg gﬁ?@ﬁ: g’t}gh&ﬁi‘r@n%ﬁz dpeésc;é%%e(rje;%g%ents a R4

SUMMQd by one or several group 1 or group 2 substituent(s), as

iously defined. Another p rcu ubject-matter of the invention
RIS SRR GILS0) BEHERS 8hFuta () i which only X4 of the X3

R4, mnidosbrgicypsrapigseniam Ribok 4Ry ons or several group 1 or group 2
substituents, as previously defined.

Another particular subiect-matier of the invention concermns compounds of
general formula (1) in which two or three of the X3, X4 and X5 groups represent a
R3, R4, R5, G3R3, G4R4 or G5R5 group,

G3, G4, and G5 being such as previously described, and
R3, F§4, and R5, identical or different, representing an alkyl group substituted by

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

Another particular aspect of the invention concerns compounds of general

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

Preferentially, the invention concerns compounds of general formula () in
which only one of the X3, X4, or X5 groups corresponds to a G3R3, G4R4 or
G5RS formula,

G3, G4, and G5 reprasenting an oxygen atom, and
R3, R4 or RS, identical or different, representing an alky! group substituted by one

or several group 1 or group 2 substituent(s), as previously defined.
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G4 being such as previously defined, and R4 representing an alkyl group
substituted by one or several group 1 or group 2 substituents, as

previously defined. 15 Another particular subject-matter of the invention

concerns compounds of general formutd (1) in which two or three of the

X3, X4 and X5 groups represent a R3, R4, R5, G3R3, G4R4 or G5R5

roup £8P EnHE BN Such a MYEUHRIEN QRSEHbe dOmRPIB AR a0 @eneral
R uad IR identicad oy ditferantorgpresentingartaky| geotassohstititethe G4R4
fby one or several group 1 or group 2 substituent(s), as previously

BEHHEY. Another particular aspect of the invention concerns compounds of

Genepadstontmdas(HyioradpehEsnm Gshand/or G5 represent(s) an oxygen

om. 25 Preferentially, the invention.concerns compounds of general
RO T e ST SHES % B B B R CERI LBt 6§ 7oue 2
GBRBLEMReon@oBESgrauilas&3, G4, and G5 representing an oxygen
atom, and 30 R3, R4 or R5, identical or different, representing an alkyl
group substituted by one or several group 1 or group 2 substituent(s), as

previotisbtisefipedeldntizyen faotedietereniialiyntheribyanionooncetasof general
compounds of general formula (1) in which, only X4, among X3, X4, and
QBN Bl BoN S8 PR 951 ulRe G represehting & R duFeaRng o the
@BRD R4 Represedtiagamalleyl group substituted by one or several group

or.grou bstituents, as previously defined. Another preferential
GGl ST SN PEURAA T SESAL AHRIS o Baneral formuta ()
RbicH enORBraseddbaiig, X4 akyKgrolqupsissitesnond inéher several group 1
or group 2 substituent(s), as previously defined.

A particular aspect of the invention concerns compounds of general formula
(I} In which the substituent is chosen from among group 1 substituents.
Preferentially, the group 1 substituent is a ~COORS type, RS being such as
previously defined and representing preferably a hydrogen atom or an alky! group
comprising 1, 2, 3, 4, 5 or & carban atoms.

l/—\ particular aspect of the invention concerns compounds general formula (1)
in which only one of the X3, X4 or X5 groups corresponds to the formula
-OC(CH3j,COORS, RY being such as previously defined and representing
preferentially a hydrogen atom or an alky! group comprising 1. 2, 3, 4, 5 or 6
carbon atoms.

Even more preferentially, X4 represents a -OC(CH3),COCRS group, R9 as
previously defined and representing preferentially a hydrogen atom or an alkyl

group comprising 1, 2, 3, 4, 5 or 6 carbon atoms.

One particular aspect of the invention concerns compounds of general
formula (1) in which X1 represents 2 R1 or G1R1 carbonyl group,

G1 being such as previously dsfined, and
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10 G3R3, G4R4 or G5R5 formula, G3, G4, and G5 representing an

oxygen atom, and R3, R4, and R5 representing an alkyl group substituted

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

defined. 15 A particular aspect of the invéntion concerns compounds of
Q?"r‘%ﬁ}]efé’émhqg e(lp]%\gg%ég%@ypé%@t is chosen from among group 1
substituents. Preferentially, the group 1 substituent is a -0OOR9 type, R9

being such as previously defined and representing preferably a hydrogen

atom iSl : b 0

partic%a%%zggétg c!ﬁjri%l %%/%}r%ggﬁ%o%c%ﬁg%&gﬁ%g%ﬁ i%@aﬁ@ﬁ?@ﬁf 2or3
aERRIcHEEANE one of the X3, X4 or X5 groups corresponds to the formula
-OC(CHgi2C 9 | C | efired a reseming.
prefere%%%ly%%dpo%%r%%%@gr%ﬁi%ﬁle%é%tﬁg c%rﬁgﬁgingaflggg&%%%r ORCF:
8repchtieprasemndnEasrahidrerprsfarenitinekaeesents a
-OC(CH3)2000R9 group, R9 as previously defined and representing
preferentially a hydrogen atom or an alkyl group comprising 1, 2, 3,4, 5

or 6 cafbparatoias 280edhe daritwantispentuiansicosminmcsndfegrseral formula

FOTIPRUTES S 05Oral RTUIR LDIWHIER XUERRSEN S ARAET e, iodine)

nyl group, G1 being such as previously defined,
rupfesehiing 4 Ieitersmiteenaityny i etofereriiaiigirR1 represents a
halogenated alkyl group comprising 1, 2 or 3 carbon atoms. 5 Even more
preferentially, X1 represents a -CF3, -OCF3, -SCF3, -ORCF3 group, R
represénfifgianialiasepoup’ dsadefimediapommcerns compounds of general formula

(1) in which X2 represents a hydrogen aiom.

A parficular aspect of the invention concerns compounds of general formula

(1) in which X2 represents a halogen atom (bromine, chiorine, fiuoring, iodine).

A particular subject-matter of the invenfion concerns compounds of general
formuia (1) in which X2 represents-a R2 or G2R2 group, R2 .and G2 being such as
previously described. Preferentially, R2 represents a hydrogen atom, a -CF; group
or an alky! group comprising 1, 2, 3, 4, 5, 6 7 or 8 carbon atoms. Even more
prefereniially, X2 represents a —OR’ group, R’ representing an alkyl group, -CF,
-OCF3, -OH.

A pariicular aspect of the invention concerns compounds of general formula

{I) in which D represents a CH; group.

Ancther particular subject-matter of the invention cencerns compounds of
general formula {I) in which G2 and D form an oxygenated or sulfured heterocycle

so as io form compounds having the following formula (Il
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A particular aspect of the invention concerns compounds of general
formula (I) in which X1 represents a halogen atom (bromine, chlorine,
fluorine, iodine). 10 Preferably, X1 represents an atom of chlorine or
bromine. A particular aspect of the invefiion concerns compounds of
general formula (I) in which X2 represents a hydr(}?t%n atom. 15 A
particular aspect of the invention concerns compounds of general formula
() in which X2 represents a halogen atom (brom, chloMne, fluorine,
iodine). A particular subject-matter of the invention co jcerns compounds
of general formula (1) in whigh X2 represents a R2 or G2R2 group, R2
and G2 being such as 20 previg
represents a hydrogen atom, a group o an alkyl group comprising 1,
2,3,4,5, 6,7 or 8 carbon atoms. =Gen iiste preferentially, X2 represents

a -OR' group, R' representing an alkyl grou(ﬁ)l, -CF3.. -OCF3,-OH. 25 A

particular aspect of the invention concerns'‘compounds of general formula

(1) in whiefe BivhprégerisraseH? groufiuAmioteinpartieuddf subjgsttinatter

of the invention concerns compounds of general formula (1) in which G2

and D form an oxygenated or sulfured heterocycle 30 so as to form
compdunglheiangaheifbllavpiagifoamuEr blpdiBe63 XAthe BeaXiBnAdy preferred

f{{ﬁ,?%%ﬁlgg 9;% repress %I%nggwmr atom in general formula (11). 5 In
accor '

ance with a parficular embodiment of the invention, the preferred
compounds are indicated below: -

Compound 1 2-[2 6-dimethyl-4-[3-[4-(trifluoromethyloxy)phenyl]-3-oxo-
propyllphenoxyl-2-methyl-propanocic acid

O

= l O\\ﬁ/‘LOH

F\%/G \Eg/\ N
i 1
I
0
Compound 2 2-[2,6-dimethyl-4-{3-{4-(iriflucromethylthio)phenyl}-3-oxo-

propyilphenoxyl-Z-methyipropanoic acid

O

Compound  3: 22 B-dimethyl-4-[3-[4-bromophenyi]-3-oxc-propyilphenoxy]-2-

o
S

methyipropanoic acid

.



Compound 1: 2-[2,6-dimethyl-4-[3-[4-(trifluoromethyl oxy)phenyl]-3-oxo-
propyl]phenoxy]-2-methyl-propanoic acid 0 OoH Fr<~0~~11 100
Compound 2: 2-[2,6-dimethyl-4-[3-[4-(trifluoromethylthio)phenyl}-3-oxo-
propyl]phenoxy}-2-methylpropanoic aci OOH 0 15 Compound 3:

Qe odimethyl-4-[3-[4-bromaplesylidrexeiptdpyiiptiefaayddethy)phenyi]-3-oxo-
methylpr aC|dO Br 0 14 Compound 4:

R Aoy % TR RE A Bhhenyi]5-oxo-
propyl]phenoxy]-2-methylpropanoic acid 0 FpH Fo liH1 O

5 Compound 5. 2~[4~[3~{4_—chIqro~2~hydroxypheny[]n3—oxo-propyi]phenylthio]-Z-
methylpropanoic acid ' |

Compound g: 2-[2-methyi-4-[3-[4-(3,3, 3-triflucropropyloxy)phenyl]-3-oxo-
10 propyl]phenoxy}»mee‘(hyipropahoicacid

Compound 7 2-12 6-dimethyl-4-[3-hydroxy-3-[4-
{trifluoromethylthio}phenyllpropyliphenoxy]-2-methyipropanoic acid
15
- - : ||
o /\/ N o
i S\ﬂ\ /\/\ |
L/\/
20

Compound g8: 2-[2 B-dimethyl-4-(3-(pyridin-3-yimethoxy}-3-[4-
(triffuoromethoxy)phenyljpropyliphenoxyl-2-methylpropanoic acid




5 Compound 5:
2-[4-[3-[4-chloro-2-hydroxyphenyl]-3-oxo-propyl]phenylthio]-2
methylpropanoic acid 0 off 0 OH v r 0 Compound 6:
2-[2-methyl-4X3-[4-(3,3,3-trifluoropropyloky)phenyl]-3-oxo 10
propyljphenoxy]-2-methylpropanoic acid O*k OH F F. OBI'/ YF
Compound 7: 2-[2,6-dimethyl-4-[3-hydroxy-3-[4-
(trifluoromethylthio)phenyljpropyl]phenoxy]-2-methylpropanoic acid 15 rO
-~AOH F OH 20 Compound 80H

2-2, 6- dimethy4.-( (pyé%idin{3-ylmethoxy)-3-[4- (trif -

fterome y)pﬂéﬁfﬁrﬁpyl]phenoxy]-2-methy|propanoic acid 15
OCPOK

/O
-

Gy N

Compound &: 2-{4-(3-(4-iodobenzyloxy)-3-(4-(trifluoromethoxy)phenyl)propyli-2, 6-
5 dimethyiphenoxyl-2-methylpropanoic acid

)\/DQ/CDOH

i
z

\s/

(

Compound 10: 2-{4-(3-methoxy-3-(4-(triffuoromethoxy)phenylipropyl)-2 8-
10 dimethyiphenoxyl-2-methylpropanoic acid

/\/O \I/COOH
0 i
‘ F\1|/\, /J\\\,/\\
F W

i
- G

Compound 11 2-{2 6-dimethyl-4-[3-[4-(3,3, 3-trifluoropropyloxy)phenyl}-2-oxo-
15 propyllphencxyl-2-methylpropanocic acid



/1 N Compound 9:
2-[4-(3-(4-iodobenzyloxy)-3-(4-(trifluoromethoxy)phenyi)propyl)-2,6 5
dimethyfphenoxy]-2-methyfpropanoic acid r O COOH F \% U Compound
10: 2-[4-(3-methoxy-3-(4- (trlfluorometho?@)phenyl)propyl) 2,6- 10
dimethyfphenoxy]-2- methyfpropanmc acid O ~COOH F\0 N ~\~~1
Compound 11: COOH
2-F[2 6-dimethyl-4-[3-[4- @gtr\ﬁ/oropropyloxy)phenyl] 3-o0xo0- 15

-2- methﬁpmpanom acid 16 *COOH F Compound 12:
2-(2,6-d|meﬁh l-4-(3-0x0-3-(4-(2,2,2-
trifluoroethox ph yl)propyi)phenoxy)-2-methyfpropanoic acid 5
/OtCOOH F"'o/ W\ F il\ Compound 13:
2-(2,6-dimethyl-4-(3-ox0-3-(4-(2,2,2-
trifiuoroethylthio)phenyl)propyl)phenoxy)-2-methyfpropanoic acid 10 /0<

QOOHUFS F O 12 2-(2 8-dimethyl-4-(3-ox0-3-(4-(2,2,2-

triflucroethoxy)phenyhpropyhphenoxy)-2-methyioropanocic acid

[83]

f m/o | _COOH
F/L‘\/OT/\\ /\/\T

Compound 13 2-(2 6-dimethyl-4-(3-0x0-3-(4-(2,2,2-
trifluorosthylthic)phenylipropyi)phencxy)-2-methylpropanoic acid

10

!

/' O\j/COOH

Compound 14. 2-(4-(3-{4-chioro-2-{methylthio)phenyl)-3-oxo-propyl}-2,6-

dimethyiphenoxy)-2-methylpropanoic acid
15
0

H

| //\/O\‘f/\oeﬂ

i ! ; ;
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Compound 14: 2-(4-(3-(4-chloro-2-(methylthio)phenyl)-3-oxo-propyl)-2,6-
dimethyiphenoxy)-2-methyfpropanoic acid 150 Ir'Y OH, CI S0 17

Compound 15: 2-(4-(3-(2,4-bis(trifluoromethyl)phenyl)-3-oxo-propyl)-26-
dimethylphenoxy)-2-methylpropanoic adid FjO 000H FFA~\ F OFF

16:
%%ﬂ‘(tnﬂuoro%e%%&w 3}!’? 90%8%?5%%95%0 -3-0x0-propyl)-2,6-
GmrRiiRsTON) 2medtypeopanticastid F 0JOO0H |11 ~i F F\~ 1/10
Compound 17:

2-(4-(3-(2-fluoro-4-(2,2,2-trifluoroethoxy)phenyl)-3-oxo-propyl)-2,6-
dimethylphenoxy)-2- methylpropan0|c acid Fo} FCOON moF~F

/\( \/COOH

Compound 180 2-(4~{3-(2-fluoro-4-(trifiuoromethylyphenyl}-3-oxo-propyli-2,6-
dimethylphenoxy}-2-methylpropanoic acid

c /\/ vcoow
| F
: F /\J\

3|

Compound 17: 2-(4-(3-(2-fluoro-4-(2,2, 2-trifluoroethoxy)phenyl)-3- ~0Xo-propyl}-2 8-
dimethylphenoxy}-2-msthylpropanoic acid

IF %\!/o\}/COOH
; o 1
F/NO r ’/\/\
2 s
|

e

Compound  18: 2-(2 B-dimethyl-4-(3-(2-methyl-4~(2,2 2-triflucrosthoxy)phenyl)-3-
oxo-propyliphenoxy)-2-methyipropanosic acid




0 15 Compound 18:
2-(2,6-dimethyl-4-(3-(2-methyl-4-(2,2,2-trifluoroethoxy)phenyl)-3-
oxo-propyl)phenoxy)-2-methylpropanoic acid 18 F Oj COOH F
Compound 19: 18

2-(4-(3-(2-methoxy-4- (2,;,2 trifiuoroethoxy)phenyl)-3-oxo-propyl)-
2,6-dimethyiphenoxy) /Q/mdp/@@ﬁnmc acid 5 F o+COOH FO

Compound 20: I
Z@Q&W 4;Mmethyl)phenyl) 3-oxo-propyl)-2,6-
dim%thylpthethylpropanom acid 10 ~04000H FF OH, F"v

Compound 2
2-(4-(3-(2-methoxy-4-(trifluoromethyl)phenyl)-3-oxo-propyl)-2,6-
dimethylphenoxy)-2-methylpropanoic aC|d 150\JCOON FF7IF/\/II O

19
Compounc 19: 2( -(3-(2-methoxy-4-(2,2, 2-irifluoroethoxy)phenyl}-3-oxo-propyl)-

2,6-dimethyiphenoxy}-2-methyipropanoic acid

F
l G
F/\g\/

Compound  20.  2-(4-(3-(Z2-hydroxy-4-(irifiuoromethylphenyt}-3-oxo-propyl)-2 5-

dimethylphenoxy}-2-methyipropanoic acid
10

2\/0\‘/@30“

" S

F)/\(VOH RN

Compound _ 21.  2-(4-(3-(2Z-methoxy-4-(trifluoromethyi)phenyl)-3-oxo-propy!}-2.6-

dimethylphenoxy}-2-methyipropanocic acid
15

Kb KX VYT
et



Compound 22:
2-(2,6-dimethyl-4-(3-(2-isopropyloxy-4-(trifluoromethyl)phenyl)-3-
oxo-propyl)phenoxy)-2-methyfpropanoic acid F ~~~~Cti~000H 05
Compound 23: 2-(2,5-dimethoxy-4-(3-0xg-3-(4-

rifluoromet gv) rop I)phenox )-2-methyfpropanoic acid oll .
é@@@@pé F'ﬁﬂ &“ cg SGRacEyioxy-4-(trifluoromethyhphenyl)-3-

@x@ﬁa}@uwawmwﬁé@wmex@woxo propyl)-2,6-
dimethoxyphenoxy)-2-methyfpropanoic acid o- F F* 0 I000H FFr'~~CO0

15 Compound 25: 2-methyl-2-(2-methyl-4-(3-0x0-3-(4-
(trifluoromethylthio)phenyl)propyl)phenoxy)propanoic acid 1 0 H 000H F F

020 Combwnd}@vmtrmea (2-methyl-4-(3-0x0-3-(4-

Compound 23 2-(2,6-dimethoxy-4-(3-0xc-3-(4-
(triﬂuorome’thoxy)pheny[)propy!)pheﬂoxy}-Z-methyipropanoic acid

10

Compound  24: 2-(4-(3-(2~f§uoro—4-(triﬂuoromethyi)pheny!}—Snoxo—propyi}—Z,6—
dimethoxyphenoxy)-2-methylpropanocic acid

-~
Q

o | _cooH
F N
/v\

15 Compound 25: 2-methyi-2-(2-methyl-4-(3-0x0-3-(4-
(triﬂuoromethylthio)pheny!)propyl)phenoxy)propanoic acid

/J\/o\[/coo:w
F o
r\\./s S |
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(trifluoromethoxy)phenyl)propyl)phenoxy)propanoic acid F 0 QHO 50
Compound 27: 2-(4-(3-(2-fluoro-4-(trifluoromethyl)phenyl)-3-oxo-
propyl)phenylthio)-2-methylpropanoic acid F F S+COOH F F 10
Compound 28: 2-methyl-2-(3-(3-oxo-3-(%fQ
(trifluoromethoxy)phenyl)propyl)phenoxy)propanoic acid off F F*o F 150

Compound 29: 2-(2,6-dimethyl-4-(3-ox0-3-(4-
%ﬁ%ﬂ%thoxﬁpheayl}p%@yyl)phenoxy)propaﬁT@T@ﬁb’lhzzflz'G?@ﬁ?ﬁ"4'(3'°xo'3“(4“

BAAERE: Elf‘iéﬁ”vh AE nSnh B fuesprasdosiphenyl)propyl)-2,6-
ﬁ?nethylpheno)g@ -2-metﬁylpropanoic acid %OH OH Compound 31:
2-(2,6-dimethyl-4-(3-0x0-3-(4-
(trifluoromethoxy)ph?nyl)propyl)phenoxy)-2-methy|propanamide

, / | 0. | -COOH
£ 0 e
0
F
o!
Compound 27 2-(4-{3-(2-fivoro-4-(frifluoromethyl)phenyi)-3-oxo-

nropy!phenylthio)-2-methylpropanoic acid

- /©/S+COOH
o0

G

Compound 28: 2-methy!-2-(3-(3-ox0-3-(4~

(tfrifiuoromethoxy)phenylipropyl)phenoxy)propanoic acid

AN o
e f I
,Q(o P 2
F ! -
o
Compound 29 2-(2 6~dimethyl-4-{3-0x0-3-{4-

(trifluoromethoxy)phenylipropyhphenoxy)propanoic acid
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100 0 FNHz FO Compound 32:
2-(4-(3-hydroxyimino-3-(4-(triffuoromethoxy)phenyl)propyl)-2,6-
dimethyiphenoxy)-2-methylpropanoic acid 15 0 Fco~\ OH 22 Compound
33: 2-(4-(3-methoxyimino-3-(4-(triffuoromethoxy)phenyl)propyl)-2,6-
dimethylphenoxy)-2- methylpropanoic acid O OH V/0~ Compound 34:
4-(2,6-dimethyl-4-(3-0xo- 3 -(4-%

(trifluoromethoxy)pheny noxy)-2,2-dimethylbutanoic acid O
Q@H 3,10 Compou 2 (2,6-dimethyl-4-(3-0x0-3-(4-

(tri uorqm@t oxyjphenyl)propyl)p henoxy)-2-methylpropanoic acid

= 15 Compound 36: 2-(2,6-dimethyl-4-(3-0x0-3-(4-

Compound 30: 2-[4-(3-hyd roxy-3-(4-(irifluoromethoxy)phenyi)propyl)-2 6-
dimethylphenoxy]-2-methylpropanoic acid

o
0
/\/ O\i)kOH
Q(O\/\ /\/\
K/\/
on
Compound 31 2-(2.6-dimethyl-4-(3-0x0-3-(4-

(triﬂuoremethoxy)pheny!)propy!)phenoxy}—z-methyipropanaméde

Compound 32 2~(4—(3—hydfoxy§mino-3-(4—(triﬂuoromethoxy)phenyl)propyi)-Zﬁm
dimethyiphenoxy}-2-methyipropanoic acid
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(trifluoromethoxy)phenyl)propyl)phenoxy)-2-methylpropanoic isopropyl
ester 23 O F F 0 Compound 37:
212-difluoro-2-(2,6-dimethyl-4-(3-oxo0-3-(4-
(trifluoromethoxyphenyl)prooyl)phenox gcetic acid 5F ~OH FO

ErmaAuRd 3852-(2-methc ABA%as3-CAr Aty D B
henyl) ropy%%her%yﬁ]i%%ﬁié%%?&%a%gi{cnggg?g}ggéﬂés\é%%h?nly il)gropyl) 28
Ogﬁtﬁ Vi svneéetiirepasteieagdlly the following compounds:

Compound 1: 2-[2,6-dimethyl-4-[3-[4-(trifluoromethoxy)phenyl]-3-oxo- 15
propyl]phenoxy]-2-methylpropanoic acid; Compound 2:
2-[2,6-dimethyl-'4-[3-[19,-(triflupr methylthio)phenyl]-3-oxo-
propyl]phenoxy'1-2:pethyf ppic acid: Compound 3:

2;\f¥2/,§-gijps\t‘hyl-4- ’;L4- romophenyl]-3-oxo-propy!|phenoxy]-2-

i i : !
F V‘\/

Compound 34 4-(2 6-dimethyi-4-(3-ox0-3-(4-
(trifluoromethoxy)phenyl)propyl)phenoxy)-2, 2-dimsthylbutanocic acid

/\l/o\/\\")\%
F é ] ]
E \ 0 -\ i i
F \y\r/3
I
Compound 35: 2-(2 B-dimethvi-4-{3-0x0-3-(4-

(trifluoromethoxy)phenylipropylphenoxy}-2-methyipropanoic acid tertiobutyl ester

@]
el
A

v [ e
. =
I
Compound 36: 2-(2,8-dimethyi-4-(3-0x0-3-(4-

{trifiuoromethoxy)phenyi)propyl)phenaxy)-2-methyipropancic isopropy! ester
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20

methylpropanoic acid; 20 Compound 4:
2-[2,6-dimethyl-4-[3-[4-(trifluoromethyl)phenyl]-3-oxo-
propyl]phenoxy]-2-methylpropanoic acid 24 Compound 6:
2-[2-methyl-4-[3-[4-(3,3,3-trifluoropropylpxy)phenyl]-3-oxo-
propyi]phenoxy]-2- methylpropanmc acid Compound 11:
2-[2,6-dimethyl-4-[3-[4- (3 3 t if uor propyloxy)phenyl]-3-oxo-
propyl]phenoxy] 2- acid 5 Compound 26:

E\n;el |-2-(2-meth -4L 3 -0XO0- 3 -(4- (trifluoromethoxy)phenyl)propy[)p
hehoxy)propanoic aC|d Compound 36: 2-(2,6-dimethyl-4-(3-ox0-3-(4-
(trﬁluordm@fhsxy)phenyl)propyl)phenoxy) 2-methylpropanoic acid
isopropyl estef 10 The compounds of the present invention include their
stereoisomers (diastereoisomers, enantiomers), pure or mixed, racemic
forms, their geometric isomers, their tautomers, their salts, their hydrates,

MMM@teS their solickforms, and mlxgjﬁealm%rr%oﬁ. fIéSTBﬁn%%n qu{édoxo 3-(4

ordlng to the invention can comprlse one or severa symmet

Bhteremeie Presdil e pRaney erisiesiders (diastereoisomers,
enantlomers) pure or mixed, as well as racemic forms and geometrical
isomers. When an enantiomerically pure (or enriched) mixture is desired,
it can be obtained either by pu?lflcatlon of the final product or chiral 20
intermediates, or by-a

b io 0 ordmaWthe art (for example, using reagents and chiral
catalysts). Some' compounds according to the invention can have
differen -tautomeric forms and all these forms as well as their

mixtures are iﬁcluded in the invention. 25 This invention also concerns
"pharmaceutically acceptable” salts of compounds according to the
invention. Generally, this term designates slightly- or non-toxic salts

©btainss from organic or inorg@’éic bases or acids. Th%‘?ﬁ%ﬁ%%a-m OXG-3-(4
{tréﬂuommethoxy)pheny!)propyl}pheny?ihio)-2~methylpropanoic acid

0" 0
; ) I\‘\ i
W T/LOH
Fo I S

The invention concerns more preferentially the following compounds:
Compound 1 2—[2,6~dimethyi-4*[3—[4-(tr§ﬂuoromethoxy)phenyi}&oxo—
propyilphencxyl-2-methyipropanoic acic;

Compound 2 2~[2i6—dimethyl-4—[3~[4-(tr%ﬂuoromethylthio)phenyé}-3—oxo—
propyliphenoxyl-2-methyipropanoic acid;

Compound 3 2—{2,G-dimethyl—4{3~[4»bromophenyl]-3-0x0~propyl}phenoxy}-E»
methylpropanoic acid;

Compound 4. 2-{2,6~dimethyi-4-[3-[4-(triflucromethyl)phenyl]-3-oxc-
propyljphenoxyl-2-methylpropanoic acid
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be obtained during the final purification step of the compound according to
the invention or by incorporating the salt into the purified compound. 30
Some compounds according to the invention and their salts could be
stable in several solid forms. The pres@dt invention includes all the solid

orms of the 25 gcompo according. to the invention which includes

SORENBE, potsinorpncu Tmg e Moyl R R B eryi-a-oxc-
mpepdpgagtardiathtothe iwsotisidccan exist in non-solvated or 5

olvated form, for e e with phar uficall eptable solvent
GRS ate) (e 165} 5 BN T C Ao LG R e Erenyi--0%o-
pnyeviiondabeled witktioyiprop arwie maitbpes are also included in the

iInvention: these compounds_are structurally identical b differen

BRHfIt at least one atgﬁil of the structure i "Fgﬁaf XE%!’%%W?@Q&S@QXO_&MH

(rrlioastherangdthdnampleg pfrisatopgsihptcan beithcluded in the

tructure gf the compounds aggording to the inventio n be chps
§H{8R8uﬂ drogen, carbon, ox%‘gé()en, and sulfur such ;;@Pgﬁmi éﬁ%ﬁaoxo-&(@
t80.3rion S papecivelRadioactye) icotnpts e pantetiEely isopropyl ester

preferable since they are easy 15 to prepare and detect within the scope
of in vivo bioavailability studies of the substances. Heavy isotopes (such

as 2H)Tare pastipdariypreferted heesuse ahvbeatrarsamduttertiadir stereoisomers

R GGToei A aha2 %0 of GERERM (ARAIE (e, Teir oeometrc

previensihdeftactc hbes prosesng thiedpresentisyetiisinompsisesic solid forms,
ste# of mix %hn a b?sic or acidic medium of at least one compound of
for mﬁdlﬂf@ fi"%Cleast one compound of formula (B): X. Xz 25 (A)

The compounds according to the inveniion can comprise one or several
asymmetricai centers. The present invention includes stereoisomers
(diastereoisomers, enantiomers), pure or mixed, as well as racemic forms and
geometricai isomers. When an enantiomerically pure (or enriched) mixture is
desired, it can be obtained either by purification of the final product or chira%_
intermediates, or by asymmetrical synthesis following the methods known by one
of ordinary skill in the art (for example, using reagents and chiral catalysts). Some
compounds according to the invention can have different stable tautomeric forms

and all these forms as well as their mixtures are included in the invention.

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

invention or by incorporating the salt into the purifiad compound.

Some compounds according to the invention and their salts could be stable

in several solid forms. The present invention inciudes all the solid forms of the
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X. jX(B) In which X1, X2, X3, X4, and X5 have the Previously given
definitions, - then (ii) a reduction step of the resulting compounds, 26 -
and eventually (iii) a step allowing the linking of functional groups. The
experimental conditions for step (i) in ar?fcidic or basic medium and for

step (ii) are easy to implement for the person skilled in the art and may
v?Pé R/?%@ﬁé%?ac@dmmm%%y icheElideR FARMANAHS tReBENorPhous,

ceserikad ij@ﬂﬁfry@féﬂm@"rpjﬁﬁ"gjn this invention. The mix of the two
compounds is advantageously performed stoichiometrically. This is
performed preferably at room temperature (between about 18C and 25C)

and atTigneahatimasphei:prepslne ha hasiemedidn, hHesferClitth-solvated or
takes ?%Iiafe referably in the presence of a 10 strong base, such as an
et&f %’e)%

SONERS xR TS MM PReGrOXRY Brally ARSRPHBIS SRYRBIstesUch as

Wksssqeiiraeibyatetha s acidic medium, the reaction takes place
preferably in the presence of a strong acid, such as hydrochloric acid.
The resulting compounds can be isolated by classic methods of one of 15

ordinayskpbinniie asedrigyceuiddhprdeissediforexamplenasor more isctopes
medicines qr EIc%oﬁsmetic products. The present invention is also directed to

2BmPSaA0S'LERA 1 Lol S NQtHEaSE FREURAHRES ATnaBHEH ally identical but

sifjeanttmatierofithe prasent isyentier congarms aHehatmagesetitdlrspiacad by an
COMpOSi ion_compérising, in_a pharmaceutically acceptable support, at least

SRERDMBOLIRF R B0Vt sEABREP BB seibI§ HiPRSSo At siithEoiebided in the

sevetalotbethe compounds according to the invention can be chosen among
hydrogen, carbon, oxygen, and sulfur such as 2H, °H, °C, *C, '8¢, 7o, ¥s
respectively. Radiocactive isotopes are particularly preferable since they are easy
to prepare and dstect within the scope of in vivo bicavailability studies of the
substances. Heavy isotopes (such as 2H) are narticularly preferred because of

their use as internal standards in anaivtical studies.

The present invention also concems a process of synthesis of compounds

of general formula (1) as previousiy defined.

The process of the present invention comprises:
-a step of mix (i} in a basic or acidic medium of at least one compound of formuia

(A} with at least one compound of formula (B):

N
: (A)
L
© (8)

in which X1, X2, X3, X4, and X5 have the previously given definitions

bl

- then (i} a reduction step of the resulting compounds,
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therapeutic and/or cosmetic active constituents. 25 It preferably concerns.
a pharmaceutical composition for the treatment of complications
associated with metabolic syndrome, insulin resistance, diabetes,
dyslinidon~ias, atherosclerosis, cardiovaScular disease-, its rtensiny..,au

Se”aS”e(, ILy, liyp”\ci ici iaivu,, inf tary di thma, etc.),

LR LA TR SRR SAEIERE GG o o Bhneer ot

THe plpsmnases ati@)@lmﬁm@ﬁtﬁ@@@@ﬁmdmgﬁodtﬁi@@ﬁbmml diemagium and for step
ya

ferabl d for treating dyslipidemias. It i f .
(b2 2 o R BRI T R S R da. e 0k A0 aN Sfafkgareatly.
To@ desegulaten of linkl apetbegiicidanetsbopamclisgndetiose described under

. ,‘gé%)r%rl'piQemia, tyr[;.)e 1] diabetes, obesity, etc.) by reducing the global

SR NGtHUP L0

é@‘[{-)r%'atter of the invention concerns a nutritional
compagiton ifigludiig ahteasivane eampeundas abovgidasesittasidy  performed
Another subject-matter of the invention concerns the use of at least one
ISR eV O\ ST RS REE bl o PO b HEMREBLRER) (Detween
SOMRAStORmintEIdydiat keatinganalinie fedhelegiesparticularly the

ones related to metabolism disorders (e.g. dyslipidemias). Mqre
qonordiy? (R LB Raltl S BHEGENES e ST UsE dPasagnce of 2

signeobaeuRd T eidaklsixikaldesaabegddandibe pirpatatinmohydroxide or an alkali
har aceuticaI% mégsi,tions i?&eélded for treating the cardiovascular
t I

gl SlCRER'AIE HIF S FHIE End/or glucid metabolism disorders, in

order t@ reduesitberglahahriske Feaenampelebut A4 liritatively)inthiee presence of
compounds according to the invention 15 ideally may be advantageously

3 FRAGErEY RYEBABIR%H tHi5#RIF therapeutic and/or cosmetic

agenéjsréﬁc@rrgguwﬁgaa@h{gm:ﬁ?g Lpaﬁr%teow?ilﬁ_?cel?pm%ﬁsﬁ?}%@%ds of one of
antl-diabetics; secretagogues (sulionylurea (glibenclamide, glimepiriae,
i 06T Rterte

RS ) Al Ginid e tréath egfifiitie BE ApRaas medicines or

cosmetic producis.

‘The present invention is also directed to compounds such as above
gescribed as medicines.

Another subject-matter of the present invention concerns a pharmacsutical
composition comprising, in a pharmaceutically accepiable support, at least one
compound as above described, possibly in association with one or several other
therapeutic and/or cosmetic active constituents.

it preferably concerns a pharmaceutical compeoesition for the treatment of
compiications associated with metabolic syndrome, insulin resistance, diabetes,
dyslipidemias, sgtherosclerosis, cardiovascular diseases, obesity, hyperiension,
inflammatory diseases {asthma, efc.), neurodegenerative pathologies {Alzheimer's
disease, etc.), or cancer, efc. The pharmaceutical composition according to the
invention is preferably used for treating dyslipidemias.

it is preferably a pharmaceutical composition for treating cardiovascuiar risk
factors related to a deregulation of lipid and/or glucid nﬁetabolism disorders

(hyperlipidemia, type i diabetes, obesity, eic.) by reducing the giobal risk.
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20 glucosidase inhibitors, PPARy agonists (thiazolidinediones such as
rosiglitazone, pioglitazone), mixed PPARa/ y agonists (tesaglitazar,
muraglitazar), pan-PPARs (compounds that simultaneously activate the 3

PPAR isoforms), biguanides (metformirg)7 Dipeptidyl Peptidase IV

inhibitors (MK-431, vildagliptin), Glucagon-Like Peptide-1 (GLP-1)

agonists 25 (exenatide). etc. - insulin - ipid-lowering and/or
cholestersihiowetingsnalegatess finetesdfensiitimiesraemfitiezildbrdMbmposition

.COA reductase inhibitors or hydroxylmethylglutaryl coenzyme A
‘F@M‘E&%é‘@?ﬁﬁ#& %%W@Q%‘fglg@sﬁéﬁ?vﬁ FE&E4RRT 30 fluvastatin),

cholesterol absorption inhibitors (ezetimibe, phytosterols), CETP or

cholestery|. ester transfer protein inhibjtors (torcetrapib), ACAT or )
acyl-coBIE) e Sy ifSTe [ ) It SRYREP R GRAIRGEES, EiRidiaTne), FiFpest one
c(MiqxoaamalaErigiy@aﬁddfilq r&ﬁ&f@fitﬁ’é?teiﬁ)rin’fﬂb“%ﬁﬁ;ﬁé'ﬂé\t’%@c@%ﬁfzharmaceuticaE
sequestering agent estyramine), vitamin E, polyunsaturated fatty

RO s SBRAR HHEAUNG A0 e AEDAMS R the ones
aididy pertapsiveiRge i entt hy polgnsive iparntsa ACH EANGIRIERSIN- the subject-
Copverting Enz me%, inhibitors %ﬂptopril, enalapril, ramipril, or quinapril), 5
RN (BLERHE aHEAGAStS (B HRarN Als rEsh, S8 RARUNG braviously

epasirtaniiroesapianseitidnbsia biopkets (atendompeiaprelhttalkpialel: treating

ropranolol), thiazide and non-thjazide diuretics (furosemide, indapamide, ,
B IBH R Re, SA TG Her AP S lBIERoAS, COICGH LRG0 metabolism
diknkens (nifediping feldeiping: gicialogipine, diltiazem or verapamil), etc.

10 - anti-platelet agents: Aspirin, Ticlopidine, Dipyridamole, Clopidogrel,
Flurbiprofen, etc. - anti-obesity agents: Sibutramine, lipase inhibitors

(oristatyxaRAR (hcannabingigiGBil reaeptes ApR@MNSE:(dranakahe invention
i%tecéliy may be advantageously administered in combination with other therapautic
and/or cosmetic agents, currently avaiiable in the market or in development, such
as;

- anti-diabstics: secretagogues (sulfonyiurea (glibenclamide, glimepiride,
gliclazide, etc.} and glinides (repaglinide, nateglinide, efc)), alpha-
glucosidase inhibitors, PPARy agonists (thiazolidinediones such as
rosiglitazone, pioglitazone), mixed PPARae/ v agonists (fesagiitazar,
muragiitazar), pan-PPARs (compounds that ‘simuitaneously activate the 3
PPAR isoforms), biguanides {metformin), Dipeptidyl Peptidase 1V inhibitors
(MK-431.  vildagiiptin).  Glucagon-L.ike Peptide-1 (GLP-1) agonists
(exenatide), etc.

- insulin
ipid-lowering and/or cholesterol-lowering moiecuies: fibrates (fenofibrate,
gemfibrozil), HMG CoA reductase inhibitors or hydroxylmethyiglutary!
coenzyme A reductase (statins such as aforvastatin, simvasiatin,
fluvastatin), cholesterol absorption inhibitors (ezetimibe, phytosterols),
CETP or cholesteryl ester transfer protein inhibitors (torcetrapib), ACAT or
acyl-coenzyme a cholesterol acyltransferase (avasimibe, eflucimipe), MTP

(Microsomal  Triglyceride Transfer Protein) inhibitors, biliary  acid
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- anti-inflammatory agents: for example, corticoids (prednisone, 15
betamethasone, dexamethasone, prednisolone, methylprednisolone.
hydrocortisone, etc.), NSAIDs or non-str%ragidal anti-inflammatory drugs
derived from indole (indomethacin, sulirfdac), NSAIDs of the arylcarboxylic

group giapredesis acihHeoiRtrie stodelagellurbigrafen HbupsRfeAsaturated fatty

ketoprofen, naproxen, nabumetone, alminoprofen), NSAIDs derived from
20 oxi@HFnTENGEEaM 2HY A NMERBRIEARI NERIBR B §Rd TEtrMafic:

group, £r@Xgssiesiyrinbiiiors (aplecoxiBotafRarxingelas: apiaxidgttgiotensin-
agents: for example probucol, etc. - agents used in the treatment of _ _
cardiadGABYHTERSh &P HTRSIAIE AR T8N SRRESRIE. Rt IfUiSEPRiged” quinapril),

indapagdptaysirochlonbiagids. 2paiHiestelRRakACEVBRBRGES  teimisartan,
(captopril, enalapril, ramipril or quinapril), digitalis drugs (dégoxm, _
digitox@@%@f@mo&@?@&w@r@ww%%raleek%e&aﬂ@n% prapBBIpiol, labstalol,

phosphadissiesase MBI SILANHRARE: ZINARNRS) c 86 r 888RERIESEHapamide,
in the treatment of coronary insufficiency: beta blockers 30 (atenolol,

metoproYSiaabeilAZid prafbibh ARHATRNBhanYESSRERENS . (nifetifiie, channel
felodiping cRE RMYRERINRE PRAGEIH HliazeImRIASHAPMRAR dPlEGapamil), stc.

oxide) donors (trinitrine, isosorbide dinitrate, molsidomine), amiodarone,
etc-292BAMREEREEr AURRISYIASRIERgeTiSIRREMS intBYBKiA§Wtis DNAlopidogrel,

(Deoxy@migggg&@ig), aikylating agents, cisplatin, and derivatives),
cytostatic agents (GnRH (Gonatropin-Releasing Hormone) analogues,

§omato%?é*t@b@ﬁ&bg@@@?ﬁr‘ogSﬁ?i‘mﬁraﬁ”ti%’estﬂw drigge ttmdedielt), PPARS,
inhibitogs, Si6 )} Kmupe 1& %%m%%%ﬁ%‘i&séﬂ%ﬁﬁéggpf ILg, etc.), etc.

antiasthmatic drugs such as bronchodrlators (beta 2 receptor agonists), .
corticoidstidrdaipgiptane, leagemtehe réeeptopxatayenistsoiicaidiikadhrednisone,

betamethasone, dexamethasone, prednisolone, methylprednisolone,
hydrocoriisone, etc.), NSAIDs or non-steroidal anti-inflammatory drugs
derived from indole (indomethacin, sulindac), NSAIDs of the arylcarboxylic
group (tiaprofenic acid, diclofenac, etodolac, fiurbiprofen, ibuprofen,
ketoprofen, naproxen, nabumetone, al%ninoprofen)_‘ NSAIDs derived from
oxicam {meloxicam, piroxicam, fenoxicam), NSAIDs from the fenamate
group, COXZ selective inhibitors {celecoxib, rofecoxib), efc.

- antioxidant agents: for example probucol, efc.
agents used in the treatment of cardiac insufficiency: thiazidic and non-
thiazidic  diuretics  (furosemide,  indapamide,  hydrochlorthiazide,
antialdosterone), ACE inhibitors (captopril, enalapril, ramipril or guinapril},
digitalts drugs (digoxin, digitoxin}, beta biockers (atenolol, metoprolo!,
labetaiol, propranolol), phosphodiesterase inhibitors  (enoximone,
milrinone), efc. |

- agents used in the freaiment of coronary insufficiency: beta blockers
(atenoio!, metoprolol, labetalol, propranclol), caicium channel blockers
(nifedipine, felodipine, or amlodipine, bepridil, diltiazem or verapamil}), NO
{nitric  oxide) donors (trinitrine, Isosorbide dinitrate, molsidoming),

amiodarona, etc.



10

15

20

30

etc. corticoids used in the treatment of skin pathologies such as psoriasis
and 10 dermatitis vasodilators and/or anti-ischemic agents (buflomedil,
ginkgo biloba extract, naftidrofuryl, pentoxifylline, piribedil), etc. The
invention also concerns a method for tr@éting pathologies related to 15

lipid and/or glucid m tabollsm c rrnsrn inistration to subjec
in par%c{ular ﬁumgi% an“dH eqﬁg E? Pﬁ%‘%ﬂi%pod}fﬁ Flaiy ith DA

pharm{iammcﬁ:iommpmsmmcas abi@ymrdgfrmlar\meth|@r§b@@@ntemﬂofdbﬁvatéves)

mventron the term " n refer an amo t of the
oo e B s e L P o s Pl oS 1n@ntoues,
conteﬁmﬁﬁhesmaamntranatbgdenﬂ "stfzjestin 20 meanssaagamm@iaizd  aromatase
more pe rticularly a human. The term "treat t" desj S curative,
R A Fe st S Eh e TR BF AR Theatn <t
can thasttase;thseattrnpdmglsb}am (sucth:rascmaammaks I(bpwtlzw‘at@pmam@omsts
havmgca eclc?red drseas &{J unds of 25 this invention gr:an also

be usetd (o detay 6FEIow é'gw K07 BrERioh fidegpiiels (montelukast),

progress of the disease, thus |mprovmg the subjects' condition. The
compourlr_ﬁl]s of this |nvent %Pall dmlnr tered to health
t

subjects i Ct'dr%raﬁ?ﬂoﬂn Qagg PP SHighi ﬁéaﬁ?fé@s's and
of develapiadgithe disease. 30 Pharmaceutlcal comp05|t|ons according to
the mventlocpia dvanta zeousg{ né)rrse one raI e rflprentso oba extract
vehicle€>ReLEhtEh R WitirF 5 v g?:gu?%%i] Eo téﬁr(eeé SBfiHig0 pHoba extract,
solutionsftioinysiologieatseliviiors, pedbeqiit) setutions, etc., 30 compatible
with pharmaceutical usage and well-known by one of ordinary skill in the

art). The compositions can comprise one or several agents or vehicles
choseii hamoventitspexsantsosodubiisers)cttakili sersrpsaagryaivem@te. reiated o

fzb‘pgg nésrzgfo\r/ W&% metabolism comprinsing the administration fo a subiect, in
particular a human, of an effective quantity of a compound or a pharmaceutical
composition as above- defined. Within the context of the invention, the term "an
effective guantity” refers fo an amount of the compound sufficient to produce the
desired biological result. Within the context of the invention, the term “subject”

means a mammal and more particularly a human.

The term "treatment” designates curative, symptomatic, or preventative
treatment. The compounds of this invention can thus be used upon subjects (such
as mammals, in particular humans) having a declared disease. The compounds of
this invention can alsoc be used to delay or slow down the progess or prevent the
further progress of the disease, thus improving the subjects’ condition. The
compounds of this invention can finally be administerad to healthy subjects that
might normally develop the disease or have a significant risk of developing the

disease.

Pharmaceutical compositions according to the invention advantageousiy
comprise one or several excipients or vehicles, acceptable within a pharmaceutical

context (e.g. saline solutions, physioiogica!l solutions, isotonic solutions, etc.,
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useful for these formulations (liquid and/or injectable and/or solid) are
particularly 5 methylcellulose, hydroxymethylcellulose,
carboxymethylcellulose, polysorbate 80, mannitol, gelatin, lactose,
vegetable oils, acacia, liposomes, etc. Bie compositions can be
formulated in the form of injectable suspensions, gels, oils, pills,

CQIPRBURH A BARTE GalkeRsH8aRS AES MERbERIRVERY SVishRiamydiyary skill in

tReans. qthQiS_H’%E&Eﬂ&:%%@ﬁVé%ﬁ%%l HAG 3 PEIPRLEE SEHOB Sicies chosen
release. For this kind of 10 formulation, agents such as cellulose, ‘

FRABhEieRYP MR RIIsg TR FRRjbSRISy FhBseiualivete BEmPeEREE eF vehicles
CQmpasiignssaceardingtiedbeinvrniancanrbe-etRinisem R ditaeMarticutarly

s and in different forms. Thus, for example, they can be administered

%ng wirslvse Wi By BeharsiEnas;, ByrhmaERiRYiselyiassinriisarbate 80,

Blaehias faeRpMRisEAVRRRUSHE: RYINERBLSCHEEEBHIEs B¥c. The compositions
subcutaneous route, by transdermal route, by intra-arterial route, etc. For

A8 iRfectismuidedompdimdicaie gEndnigiabluitbisegnsians folfief oils, pills,
diGhig shesRANSIoNRMRICHLaRRe MIeSIRLUSIRGRYINOES OLRBHSINNS\Qheans of

example. It is understood that the speed and/or the dose relative to the

GFEHRACERNS 20TV KESREFUB FePSDaRMASKIPIhIRY dfleRsfufcdibiis Kind of
e PRIICNE e PalRRIaeYedNNGIdaEM Of BPRSraHath BlesTYRICAlY el geously

compounds are administered at doses varying between 1 pg and 2 g per
RRINNRStration, preferentially from 0.1 mg to 1 g per administration.

Adminigieation AaB R daily OEBYERsEYeLal AIMBsRey dRY. 1hOCRRRSAYNn can be
Additionally, the compositions according 25 to the invention can include
WP ESRIRG &Y difvenbrstittand. 319 TEEENDETFO TTHE BIGEREDle. they can

%%gm@%%%né@%mamsm?!%@ QMpoKBEiRaC by Ga8Lion, or by
injection, such as for example intravenously, by intramuscular route, by
subcutaneous route, by transdermal route, by intra-arterial route, etc. For the
injections, the compounds are generaily conditioned in the form of liquid
suspensions which can be injected using syringes or perfusions, for example.

It is understood that the speed and/or the dose reiative to the injection can
be adapted by one of ordinary skill in the ar, in function of the patient, the
pathoiogy, the form of administration, etc. . Typically, the compounds are
administered at doses varying between 1 pg and 2 g per adminisiration,
preferentially from 0.1 mg to 1 g per administration. Administration can be daily or
even several times per day, if necessary. Additionally, the compositions according

tc the invention can include other agents or active constituents.



10

15

25

30

- LDL-cholesterol = Low Density Lipoprotein cholesterol - HDL-cholesterol
= High Density Lipoprotein cholesterol - VLDL-cholesterol = Very Low
Density Lipoprotein cholesterol 10 Figures 1-1 to 1-18: in vitro evaluation
of the PPAR -activating properties of thg@.fompounds of the invention
according to the dose The activation of PPARSs is evaluated in vitro using
a monkey kidney fibroblask BENRSSTD, By rei&iuRESthe transcriptional
activity of chimeras made up of the DNA 15 binding domain of the Gal4
e nscription factor of yeast and of the binding domain to the ligand of the
iR BP Rt baseitiies are tested in doses of between 10-7
and. 10@@\/&0&@, KWRRARa, y, and a chimeras. The induction factor, i.e.
the ratio between the luminescence 20 induced by the compound and the
lumineSEBtE83ANGEed by the control, is measured for each condition. The
higher #hsiindyeiRp /&%gé ris, the more the compound has PPAR
activatin propertles ures 1-1, 1-2. 1-3: In vitro evaluation of the

PPARESL- SRS Q@@Sdﬁfddmlﬂmirl%leﬂgmés 1-4, 1-5,
1-6: InnMityo.evaluation of | m?PBé%ﬂqu? }hngh &r erti s of

compound 2 - Figures 1-7 Itro’'eva uatlon o PARa, vy, 8
activating-brepe %"@’Eﬁ'coHWdﬁHAGD@IgmvdsmmmtéHibﬂs@tmmltro
evaluation of the PPARa, y, 8 activating 30 properties of compound 4 -

ijgures 1-13 1-14 1-15: In vitro evaluation of the PPARa, y, 6 activating
g&%ﬁd&ﬁﬁe $-dtaini8uda Bitp evpluadion @I PRIR Imutineevalustinierties of

HdhaROBAdS §f%%vm%t@6%0§£%8{ncé)%pﬂ';uengose

The activation of PPARs is evaluated 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 of the binding domain
to the ligand of the different PPARs.

The compounds are tested in doses of betwean 107 and 100 uM on Gal4-PPARg,
v, and & chimeras, The induction factor, i.e. the ratio between the luminescence
induced by the compound and the luminescence induced by the conirol, is
measured for each condition. The higher the induction factor is, the more the
compound has PPAR activating properties.

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

properties of compound 1

- Figures 1-4. 1-5_ 1-8: in vitro evaluation of the PPARG, v, & activating

properties of compound 2

- Figures 1-7. 1-8. 1-9: In vitro evaluation of the PPARw, vy, & activating

properties of compound 3

- Flaures 1-10. 1-11, 1-12: In vitro evaluation of the PPARG, v, & activating

properties of compound 4

Figures 1-13. 1-14_1-15: In vifro evaiuation of the PPARg, vy, § activating
properties of compound 5
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Figures 2-1 to 2-7: In vivo evaluation, on ApoE21E2 mice, of body-weight .
5 properties, of hypolipidemic properties, and properties stimulating the
synthesis of HDL-cholesterol of the compounds according to the invention
The effect of the compounds according g the invention is evaluated in
Vivo on mlce humanlzed by the E2 isoform apolipoprotein E (E2/E2). 10
ESmicle S5 Houyraayhtupiier of thaalfthdReterof activating

trlglyceﬂgséragg Qgggﬁﬁmgevfatty acids are measured after 8 days of a

per os treatment with the compounds according to the invention. These
parameters are compared to those obtained from the control animals

] HF@é ”ﬁ’t‘ltr?@@d?“‘”m tUﬁ/c‘P%NB :

after 8 days of treatment W|th 20 compound 1, admlnlstrated at 5, 10, and

PR sl W 23 nhasmas HRL halest Sr%!?\{ﬁv%@%‘?ﬁ d@\\flét%ted in vivo on

treatment with” compound 1, administrated at 5, 1 0 mpk - Fioure
Qlwemgmﬁaim)h}eﬂtﬁEé&/@l@%ﬁél@@l@@@%ﬁtﬁe@tﬁt&ﬁ%% compound 1,

gdminisiated.ali, ]Ef%/a‘@d 596895325005&? de%l;ﬁt Plasma f&?egct??%y laég%lestero

Ievels after 8 days of treatment with com administered

Higlyserpk. anté@tt@a%aé&eotaﬁte eopeundserRYrRingte talays of a per os
{RVSRNon: 15 AlSe-aVala Hﬁﬁﬂ 40 the b Wgﬁt?oﬁssfﬁsm arameters are

expression of genes involve |p| nd/or glucid metab

enevRraibsiptise Eatﬁhrledetraﬁgm @épit@ésﬁionﬂe adaﬁanaémtagmnag with the
f f 4.1 )
IS BRRRSARBNAL A 0 TR AR SR TE LA O LS oo

the etween erelative si induced e compoun accor
W thethvestion) and the ayselisdsithe ﬁétam/@wn@esompounds acoordmg to the

invention

- Figure 2-1: Body weight gain after 8 days of treatment with compound 1,
administered at 5, 10, and 50 mpk |

- Figure 2-2: Plasma cholesterol levels after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk;

- Figure 2-3: Plasma HDL cholesterol ievels after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk

- Figure 2-4: Plasma ftriglyceride levels after 8 days of treatment with
compound 1, administrated at 5, 10, and 50 mpk.

- Figure 2-5: Plasma free fatty acid levels after 8 days of treatment with

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

The effectiveness of the compounds according to the invention is also evaiuated
by measuring, in the hepatic tissue, the expression of genes invoived in lipid
ang/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, ie. the ratio between the relative signal (induced by the

compound according 1o the invention) and the average of the relative vaiues
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33 obtained with the control group, is then calculated. The higher the
induction factor is, the more the compound promotes hepatic gene
expression. The final result is represented as the average of the induction
values obtained with each experimentakgroup. 5 - Figure 2-6: Expression

of PDK4 (Pyruvate Dehydrogenase Kinase, isoform_4) in the hepatic
@‘é’éi@%‘&i@[%ﬁér% s ealerelaigrent hathighs arittiuction factor

rRARMBisteNiediad 2okb AML5E Bk =BG R- s EXPISSS Ik |
(Apolipoprotein C3) in the hegrgatic tissue %af t%e? E2/E%ﬁ§§§§,@%8@%sr%mt 'S

BERFESERER vifh dBfmpBr@@as 10 adhanifiekdiion syaiasndobtaingk with each
E@gm@niatcgeggb]n vivo evaluation on the C571316 mouse, of

body-weight properties, of hypolipidemic properties, and properties
stirﬁulaﬁﬁ&"ﬁéﬁ-‘@gﬁfﬁ%ﬁ%@ kehdfasteraioPipycongsomseskinase, isoform
accordingrarbenavaitionsihe sffest eblee %@&%{%ﬁ%%ﬁ%ﬁhe ment with

invention is evaluated in vivo on the C57B16 mouse by mea

body wWEAGHRBItiGH! THe plaSeaHBL! braiestromeind triglyceride levels,
after 14@ays ofa pPRHASHRAIMEen ) ﬂ%g&&%‘ﬁ%‘?@ﬂ%@%ﬁj HINGLD ohic tissue

the invention. These parameters are compared to those obtained with the
controlBnifaIsE&fmalststare e with iRy eomdlrimamconding tommund 1,
inventigahtheareasrsd diffgrenee shows the effect the compounds

according to the invention have on the body weight, and shows their
hypolipidemic effect. 25 - Figure 3-1: Body weight gain after 14 days of

treatment with compound 1, administered at 3, 10, and 30 mpk - Figure

3-2: Plasma tHDL cholesterol levels after 14 days of treatment with

NS KNG Svaie

wkalulicia a

Biglperries. leyelnaislibiodayrolfreamertwith, 30 SBRPHIY letimulating the
administrated at 3, 10, and 30 mpK
synthesis of HDL -cholesterol of the compounds according to the invention

The efiect of the compounds according to the invention is evaluated in vivo on the
C57B18 mouse by measuring the body weight evolution, the plasma HDL
cholesterol and triglyceride levels, after 14 days of a per os treatment with the
compounds according to the invention. These parameters are compared tc those
obtained with the confrol animals (animals not freated with the compounds
according to the invention): the measured difference shows the effect the
compounds according to the invention have on the body weight, and shows their
hypolipidemic effect.
- Figure 3-1: Body weight gain after 14 days of treatment with compound 1,
administered at 3, 10, and 30 mpk
- Flgure 3-2: Plasma HDL cholesterol levels after 14 days of treatment with
compound 1, administrated at 3, 10, and 30 mpk
- FElgure 3-3: Plasma triglyceride levels after 14 days of treatment with
compound 1, administrated at 3, 10, and 30 mpk

The effectiveness of the compounds according to the invention is also evaiuated

by measuring, in hepatic tissue, the expression of the geneas involved in lipid
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The effectiveness of the compounds according to the invention is also
evaluated by measuring, in hepatic tissue, the expression of the genes
involved in lipid 34 metabolism. Each level of gene expression is
normalized regarding the expression |kl of the reference gene 3684.

The induction factor is then calculated. The. hi ert%@ducatf?# tor is,
HEFRBEE T E% Fpooes et gene’ @S?pF 84 ?ex@r%sm
eRellbis wr@eréad@@maaememehmmummmmwee hehtamediated. The
WI he experl ental group. - Figure 3-4: Expression of PDK4 in the

e R RS RSB HIdh Lol LR COH DLRIREN R Tepatic gene
SQmeaiod. I ednmiaistesect af Berlt%s@meaoamme digrug 34 thaNresRiOnn vaiues

of ApoClll i the hepatic tissue the C57B16 10 mouse, after 14 days of
tRig Pr?éjnt"’ 26 éme%{‘a &tBred at 3, 10, and 30 mpk Figures

4-1Lto B @411@ vivo Evpheakim on dbidh mqt:teeheﬁ@@@lﬁeﬁa@bt tAEODITIBEE mouse,

of antidiab ert es hypolipidemic properties, aéi roperties

iU e T R B e R oh B e EOTMBRALD ot 3, 10, and 30
accordifgkto the invention The effect of the compounds according to the

|nvent|on is evaluated in vivo on the db(db mouse by measuring the body

weightd@BlGier2 the IR Ne QIS RRE Mo hslifh RRAUIGHE Bigs b {B&CS?BEB
cholestatalsancriglycergdpserelscandoy walzingbendistibytiongtred at 3, 10,

cholesterol in dlfferent plasma lipoprotein fractions, after 28 days of a per
as trea‘t‘r’ﬁ% AOWRKcompounds according to the invention. These
parameters are compared to the ones obtained with the control animals
nlmals not treated Wlth the compounds accordm to the |nvent|o?) thg§

Biemra@n havem:dmab@i@y Wbbﬂ'&lnsﬁ%@%@é}ﬁ% ar!ﬂ'éb@ﬂ:&as and

the|r hy0||p|dem|c effect. - Figure 4-1: Body weight gain after 28 da’y's of
ppedias, stmulating the svnthesis of HDL-cholestero| of the compounds

according to the invention

The effect of the compounds according to the invention is evailuated in vivo on the
db/db mouse by measuring the body weight evoiution, the glucose levels, the
insulin ievels, the piasma total cholesterol and triglyceride leveis, andby analyzing
the distribution of cholesterol in different plasma lipoprotein fractions, after 28 days
of a per os treatment with compounds according to the invention. These
parameters are compared to the ones obiained with the control animals (animals
not treated with the compounds according tc the invention). the measured
difference shows the effects the compounds according to the invention have on
the body weight, the insulin-resistance, and shows their hypoiipidemic effect.

- Figure 4-1: Body weight gain after 28 days of treatment with compound 1

i
bl

npot
administraied at 5C mpk;

- Figure 4-2. Giycemia after 28 days of treaiment with compound 1,
administraied at 50 mpk

- Figure 4-3: Insulemia after 28 days of treatmeni with compound 1,
administrated at 50 mpk



10

20

25

30

It. administrated at 50 mpk; - Figure 4-2: Glycemia after 28 days of
treatment with compound 1, 30 administrated at 50 mpk - Figure 4-3:
Insulemia after 28 days of treatment with compound 1, administrated at
50 mpk 35 Figure 4-4: Plasma cholestesél levels after 14 days of

treatment with . compound 1 gnd compound 3, administrated at 50 mpk .
Fighre%#ﬁﬁsﬁ%hﬁéﬁa AmbHG Girteht HasR%Sigdpisiaiment with
fractionsmfter?@ dayscofdreptueativiseonoestad 4 agmpound 3, 5
administrated at 50 %IE Fi%ure -6: Plasma triglyceride levels after 28

days PO A aRFESRIpBEITS, HbiRtRib triasIa: §poprotein
mpk Figaegidng: Elesma ftegdaby acigiauals aiterhilavmel rasimeimpound 3,
with compound 1 and compound 3, administered at 50 mpk. 10 The
effecti gg%ﬁff‘éﬂ%rﬁfg %s according to the invention is alsq
evaluafdduby measengnin theihepatie asddnusaar tskelgial) §sswesiment with
the expression %I 1g§£§s involved in lipid and/or glucid metabolism and in

n.

energy GiSEIBA FARPABIGEne ERFISIGE i el idlized regarding

the-exregsioniieveabpisthe Teefergneapens, 3684 a s hepaliclissigiment with
[ pression level of the reference gene 18Sin the

or regarding the 2

gastro&i Bgﬁgléﬁﬂj FRIBERIARE iRFIRIURIEABEHAL Y. "R ratio

between the relative signal (induced by the compound according to the

inventjon) and the average of the relative values obtained with the control

OT G B T Rl s R PG, ARG THEEoh 1RE G RTHNE AP valuated
preatersigiRg), qah@@@mm@r@@t@m@ﬁp{%@@fmﬂ@@ regldgoression of
regpresente as the averalﬁzqof the induction values obtained with each

8 PERMERAESI U P RIREL BUBRHFESROP P BRE iR #RSFEpatRS3tien. Each
afvdle sfbigdnmosesession is normalized regarding the expression level of the

reference gene 36B4 in the hepatic tissue, or regarding the expression level of the

reference gene 185in the gastrocnemius skeletal muscle. The induction factor, i.e.
the ratio between the relative signal (induced by the compound according to the
invention) and the average of the relative values obtained with the control group, is
then calcuiated. The higher the induction factor is, the more the greater the
compound promotes gene expression. The final resull is represented as the
average of the induction values obtained with each experimental group.

- Figure 4-8: Expression of PDK4 in the hepatic tissue of the db/db mouse,
after 28 days of treatment with compound 1 and compound 3, administered
at 50 mpk

- Figure 4-9: Expression of UCP2 (uncoupiing protein 2) in the skeletal
muscie tissue of the db/db mouse, after 28 days of treatment with

compound 1 and compound 3, administerad at 50 mpk

Figure §: in vifro evaluation of the anfi-inflammatory properties of the

compounds according to the inverntion by measuring the secretion of MCP

bv _monocvies, treated with compounds according to the invention and

stimulatad with PMA
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after 28 days of treatment with compound 1 and compound 3,

administered at 50 mpk 25 - Figure 4-9: Expression of UCP2 (uncoupling

protein 2) in the skeletal muscle tissue of the db/db mouse, after 28 days

of treatment with compound 1 and compdund 3, administered at 50 mpk

30 Figure 5: In vitro evaluation of the anti-inflammatory properties of the

compounds according to the invention by measuring the secretion of

Mnicpii-nfl anomadgtes effeated afitth eonpopndsdcaccditignt tie the invention is
DARIRIY ?ﬁm%ggﬂﬁf‘ﬁdtf(\@tg&%%o% o}-}ﬂﬁ(ﬂgﬁ"t lam mﬁéo%?‘%%%tas ﬁcfz protein-1)
e compound according to thé invention IS Evalliated b measuring thé

sgcidtioh ofiviGRie@ivaatydefchetfotactis pritteitnd ) copnFsiRbmanooydes; to the

or.24.h ith the.co nds,accordir, the, 5 inventjgn and

e SRR T PR R R e -

adhtaipromiote pramiatsEnanatdizrmespiong eds metlscandot i raditfénentidifitEmentiation

' s), The less MCP-1.s secreted, the e the compound

e RS, cnl o o1 6 Gt dachn. 1612 T8 Compound

STUSTHS T @ ANADYSES T ittisishieahfades tonssacfen Student's t-test

and/or a univariate ANOVA analysis of variance, followed by Tukey test

The results are 15 compared to a control group according to the value of

parameter p: I* : p<0.05; OO/**: p<0.01; oo/ "*: p<0.001. 37 EXAMPLES

Classical reagents and cataly, Aar%%qgwﬁm?ggggaﬂable (Aldrich, Alfa
Aesar. Acros, Fiuka or Lancastetj-5

The statistical studies consist of a Student's ttest (°/°°/°°°) and/or a univariate
ANOVA analysis of variance, followed by Tukey test (*/**/***). The results are
compared to a control group according to the vaiue of parameter p:

°f o p<0.05; °°/ p<0.0%; 700/ p<0.001.
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Nuclear magnetic resonance spectra of proton (NMR 1H) were measered
on a Bruker AC300P spectrometer. Chemical shifts were expressed in
ppm (parts per million) and the splitting of the NMR signals were
described by with the usual abbreviatiahis. 10 Example 1: General
procedure for the synthesis of the %%F%%ﬁaccording to the invention
Most of the compounds according 10 ilon were obtained
specifically by 15 reduction, following one of the procedures mentioned

the,com oun claimed and/or des ribed jn US 517680
e R e B B R HTalY ArBIARE Coir Az Assar

mtb&nom prearagsiemethods accessible to the person skilled in the

art. 20 General procedure A: reduction of diphenyipropen-2-ones with
triethylsilane To a solution of diphenylpropan-2-one in dichloromethane
wmbaddmgndﬁmy@tan’mMmmﬁmaﬁceﬁmanidmm& By dropré’ rheasered on a

%ﬂwg IE e re CE)';Q”“@ mrlx re was lstlrlhtgtd at room temperature and
e reactlon oIIo B VA formed ' 5 Fa%&?r@h?mﬁ%ﬁiﬁﬂfpme (parts per
rebictiorentxthee s\(ae;twgsbédhmth.!MRI%Q‘B@@Z@@W@@QSH&E@Y wasvith the usual
%bracted with dichloromethane. The combined organic layers were dried
over magne5|um sulfate and concentrated in vacuo. The residue was
column chromatographed (preparatlve HPLC, lichrospher (Merck) RP18
] eral procdure B red%l1 ction of

or L e nihe e _compounds
Mwedu’r@,@ahémmenmanetomtnle were added sodlum iodide then
tetrachlorosilane drop by drop. The reaction mixture is stirred at room 38
temperature and the reaction follow-up was performed by thin layer
tosnsatigr aqoimyp Afted SG: otioutieg tio2theursidhtionixtere wasipasditignetrically by

r%%%%%ﬁ following one of the procedures mentioned below, using the compounds
claimed and/or described in US2005176808 patent.

The other compounds were easily obtained following similar, weall-known

preparation methods accessible o the person skilled in the art.

General procedure A: reduction of diphenvipropen-2-ones with triethvisiiane

To a solution of diphenylpropan-2-cne in dichloromethane were added
triethylsilane then trifluorcacetic acid drop by drop (7.5 equivalents). The reaction
mixture was stirred at room temperature and the reaction follox-up was performed
by thin fayer chromatography. The reaction mixture was washed with water. The
aqueous {ayer was extracied with dichloromethane. The combined organic layers
were dried over magnesium sulfate and concentrated in vacuo. The residue was
column chromatographed (preparative HPLC, lichrospher (Merck) RP18 12um
1004, column: 25*250 mm).

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

tetrachlorosilane

To a solution of diphenylpropan-2-one in acetonitrile were added sodium iodide

then tetrachiorosilane drop by drop. The reaction mixture is stirred at room
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chloroform and water. The aqueous layer was extracted with chloroform. ,
The combined organic layers were dried over sodium sulfite, then dried
over 5 magnesium sulfate and concentrated in vacuo. The residue was
column chromatographed (preparative HPLC, fichrospher (Merck) RP18
gi)o column; 25*250 IE{ ﬁ 3 eral rocedure C: reduc é thin |

tﬁfﬁp gﬁ@ HF%pe%ng or}@g wft%aﬁ f d| céﬁ‘Bgn P55 Eon é[f in-ayer
mnﬂa@ifdj@”m%ﬁ@e By ethm@swaszadﬂ,e@ ateataiitiorameintaftitioned between

lladjum on carbon (1 The reac n mixture is stirred at room
R B o DA e S S S e AR oroform. . The
dtiensidethediteaie Waseconoaniateddd vaoes. thaivesidsigings tednmaried over

chromatographed, 156 neral roce re D: alcohol synthesis T
RSiitely) dlﬁHﬁﬁ%rBE n%08 ?%%ng?wggcé’(?de duﬁlﬁ‘?'uoue was column

demhyssigepHae 1 p@mﬂwtwﬁ?&mredd@rob@ng\mrEQp R22F)12um 1004,

After coqli own, the reaction mixture was hydrolyzed and

IHOEM W Uilo. The residue was 20 partitioned between

dichloromethane and diluted hydrochloric acid solution. The organic layer

was Washed Wlth water, dr| d over magne ium sulfate and concenrated

el " 2 L RIRNenVIRrODan-c-Onee With, B

behﬁgsahﬁ (Merck) RP18 12pm 100A, column: 25 250 mm). 25 General
ure E: ether synt esis A solution of i an-3-olinal 3 213

R R R R B 2R Amoun o

palthwasstrreshfood o hows Hh@oﬁéaEh@nrﬂ&i&tm ixéUreswas theym temperature

concer}tra{ ed in vacuo. The residue Waﬁ,column chromatogt%dco the ditrate was

alladium

9P AAFRPRETSRHERCK) R 1 EAth 166,4

gbiidentraral (ranpiah PTocedidia s auhelsvsEigexaesrapidxime
ethers To a solution of diphenylpropan-3-one in pyridine was added the C-

General procedure D: alcohol synthesis

To a solution of diphenyipropan-3-one in ethanol was addedsodium borohydride.
The reaction mixture stirred for 16 hours at 50°C (122°F). After cooiing down, the
reaction mixiure was hydrolyzed and concenirated in vacuo. The residue was
partitioned between dichloromethane and diluted hydrochioric acid solufion.

The organic layer was washed with water, dried over magnesium sulfate and
concentrated in vacuo. The residue was column chromatographed (Preparative

HPLC, lichrospher (Merck) RP18 12um 100A, column: 25*250 mm).

Generzal procedure E: ather synthesis

A solution of iphenyipropan-3-ol in a 1/3:2/3 water/aicohol mixture in presence of a
catalytic amount of trifluoroacetic acid was stirred for 18 hours at 60°C. The

reaction mixture was then concentrated in vacuc. The residue was column

chromatographed (Preparative HPLC, lichrospher (Merck) RP18 12um 1004,
column: 257250 mm).

General procedure F: synthesis using oximes and oxime ethers

To a solution of diphenyipropan-3-one in pyridine was added the O-

alkylhydroxylamine hydrochioride. After 16 hours of reflux, the reaction mixture
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alkylhydroxylamine hydrochloride. After 16 hours of reflux, the reaction
mixture 39 was concentrated in vacuo. The residue was column
chromatographed. Example 2: Synthesis of the compounds according to
the invention 5 Compound 1: 2-[2 39

6- dlmethvl- 4- #lfluoromethoxy)phenvl) 3 oxo

DronyipER é@? KBVIBrdpKnBRS 4ME Wt CROThR FempagTanias.
prepared foIIowmg the general procedure B, using 2-[2,6-

|meth -4 Jorofmethoxyphenylj -3- -0XO0- prop 2 enyljphenoxy} -2

equwalent amounts of tetrachlorosnane Appearance whlte SO|Id F—

4-66C. NMR'H (300 MHz, CDC13, 8 ppm): 1.52 (s, 6H), 2.22 (s, 6H),
1 dimengé3-d-drifyoremermayibtamy(i-3-oxo-

SRELORPRINGQL 1t By AE338.6% B2k MS(ES-MS): 423.3 (M-1).
Compound 2: 2-[2 6-dimethvl- 4 [3-[4_(trifluoromethylthio)phenyll 3 oxo
orooyllphenoxyi-2- mpthy?proppnom acid OH r~\20040 This
compound was pre the general procedure A using 2-[2,6- d

[-4<[3-[4-(trifl.u omethylth i0) phe nyl]-3-oxo-prop-2-enyl]p he
noxy] 24/methylpropanoic acid and one equivalent amount of triethylsilane;
Appearance: white solid; F=83-85C. 5 NMR 'H (300 MHz, CDC13, 8 ppm):
1.52 (s, 6H), 2323 (s, 6H), 2.97 (t, 2H,

This compound was prepared following the general procedure B, using 2-[2 8-
dimethyl-4-[3-[4-(triftuoromethoxy)phenyl}-3-oxo- -prop-Z-enyijphenoxyl-2-
methylpropanoic acid, 15 equivalent amounts of sodium iodide and 15 equivalent
amounts of {etrachiorosiiane:

Appearance: white solid; F= 54-66°C.

NMR "H (300 MHz, CDCls, 5 ppm): 1.52 (s, 8H), 2.22 (s, 6H), 2.96 (i, 2H J=7.57
Hz), 3.26 (. 2H, J=751Hz), 6.87 (s, 2H), 7.28 (d, 2H, J=8.61Hz), 8.01 (d, 2H.
J=8.81Hz).

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

Compound 2 2-[2.6-d imethyl-4-[3-[4-(iriflucromethylthiophenvil-3-oxo-
propylishenoxvl-2-methvipropanoic acid

Q
OQ\
o
|
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J=7.59Hz), 3.29 (t, 2H, J=7.59Hz), 6.88 (s, 2H), 7.74 (d, 2H, J=8.46Hz),
7.99 (d, 2H, J=8.46Hz). MS(ES-MS): 439.2 (M-1). 10 Compound 3:
2-[2.6-dimethyl-4-13-14-bromophenyll-3-oxo-oropylinhenoxyl-2-
methyipropanoic acid i BrY~ This compotnd was prepared following the

Qﬁ@e@rﬁb%‘zﬁ@%a% WSinG: cst th z dure A -
dimethyl-4-[3-[4- bromop%%%]yl] 3- ox%wﬂ)?cg)p Z%n%ﬁ%ergnéj r)?]c% rﬁﬁhy H%Bg 2128

ﬁrﬁ@ﬂﬁhl‘s‘?alc d%ﬁiﬂi%@@ﬁmm@m@m}&tﬂwyrma@wﬂpéammw-

- H&'%'t‘@y}ﬁ%ﬁ’é'ﬁc% MR G20 é&';#%ai R%aﬁmmnér@% Gk, 2.23

(s, 6HY, 2.96 (t, 2H, J=7.6DHz), 3.24 (t, 2H, J=7.02Hz), 6.89 (s, 2H), 7.61
(d, 2H, J=8.46 Hz), 7.83 (d, 2H, J=8.46Hz). 20 MS(ES-MS): 417.2 (M-1)

79Br and 419.2(M-1) 81Br. Compound 4: 2-(2
ORPERIBRA-FEAE- HPIRIIT m%%ffphenyll 3-0xo-
propyllphenoxyl-2-methyloropanoic acid 41 F V/IOOH rjr 1, ~1i/jNOT/,,

This compound was prepared following the general procedure A, using
242,6-

dimethyl-4-[3-[4- (trlfluoromethyl)phenyl] -3-0x0-prop-2-enyl]phenoxy}-2-me
thwiRpﬁcapqeg@ aHzandDOe equpsient amound obmethyisiane: 81y, 2.67 (¢, 2H,
earance: yellowish viscous oil. NMR 'H 300 MHz, CDCI3, S
S by 203 o Gh S GO o 5 ook, B o, 2, o0 z&ﬁr@ 799 (
6188 ks AN . 72 (d, 2H, J=8.17Hz), 8.06 (d,

MS(ES-MS): 439.2 (M-1).

Compound 3 2-12 B8-dimethvi-4-[3-[4-bromophenyll-3-oxo-propviiphenoxyl-2-
methvipropanoic acid

{

(V‘O\\/\OH
85’\/\\ /)\/\ ;

[

O

This compound was prepared foliowing the general procedure A, using 2-[2.6-
dimethyi-4-[3-[4-bromophenyl}-3-oxo-prop-2-enyljphenoxy]-2-methyi-propanoic
acid and one equivalent amount of triethylsilane;

Appearance: white viscous oil.

NMR "M (300 MHz, CDCls, & ppm): 1.52 (s, 8H), 2.23 (s, 6H), 2.96 (t, 2H,
J=7.60Hz), 3.24 (t, 2H, J=7.02Hz), 8.89 (s, 2H), 7.61 (d, 2H, J=8.46 Hz)}, 7.83 (d,
2H, J=8.48Hz).

MS(ES-MS}: 417.2 (M-1) "*Br and 419.2(M-1) ¥'Br.

Compoung 4: 2-12 B-dimethyi-4-[3-[4-(trifluoromethyhphenyll-3-cxo-
propyiiphenoxyi-2-methvipropanoic acid
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2H, J=8. 17Hz). MS(ES-MS): 407.4 (M-1). 10 Compound 5:
2-r4-i3-(4-chloro-2-hydroxyphenyll 3 oxo propyllphenylthiol 2
methvloropanoic acid ~ ,s \ ~oH cif off <0 This compound was prepared
following the general procedure B, using44-[4-[3-[4- 15
chloro-2-hydroxyphenyl}-3-oxo-prop-2-enyi)phenylthio]-2-methylpropanoic
acid, and 5 equivalent amOLﬁﬂs of sodium iodide and 5 equivalent
amunts of tetrag:ﬁham ﬂ»&rr\gﬁppearance white solid; F=136-1370C.

1 (300 , @GDCI3, S ppm): 1.52 (s, 6H), 3.08 (t, 2H, J=7.59Hz),

30 t, 20 2H| J— 59 z), 6.87 (dd, 1H, J=1.89 Hz, J=8.79Hz), 7.02 (d,

1H, J=%: , 7.22 (d, 2H, J=7.89Hz), 7.47 (d, 2H, J=8.19Hz), 7.66 (d,
1H, J= 846|—J)z) 12.38 (s, 1H). MS(ES-MS): 377.01 (M-1). 42 Compound
6; 2-[2-methyl-4-[3-[4-(3,3,3-trifluoropropyloxy)phenyl]-3-oxo-
bREpyIRERGRY -2 AR cltighRERshfoloadit; Gke Fgeﬂ@aﬂz’r‘ydeﬁu@Tﬂlsusmg 202 6-

8 | the ener roce
B R i
L] %Wﬁ%@wwmmmrby}melﬁfeékylatlon of the

p\bgaglraaﬁg tpg[%gmyﬁ&gﬁpg tertiobutyl ester according to the
ﬁrocequre described in US 2005&/176808

H (300 MHz, CDCl;, & ppm): 1.52 (s, 8H), 2.23 (s, BH), 2.98 (1, 2H,
J=7.20Hz), 3.30 ¢, 2H, J=7. 28Hz), 6.88 (s, 2H), 7.72 (d, 2H, J=8.17Hz), 8.06 (d,
2H, J=8.17THz).

MS(ES-MS): 407 .4 (M-1),
Compound 5: 2~E4—;’3-{4~chioro—2~hvdroxvphenv§]~3—oxo-p;‘0pv{}phenvlthio§~2-
methyibropanoic agid

/\/\/LOH

CJ\(/\\‘/OI-‘ /\/ |

W

6]

This compound was prepared foliowing the general procedure B, using 2-[4-[3-[4-
chioro—2-hydroxyphenyl}—B»oxo—prop—Z—enyi]pheny!thio}-2~methylpropanoic acid,
and § equivalent amounts of sodium iodide and 5 equivalent amounts of
ietrachlorosilaneg;

Appearance: white solid; F=136-137°C.

NMR "H (300 MHz, CDCls, & ppmy): 1.52 (s, 8H), 3.08 (t, 2H, J=7.50Hz), 3.30 (t,
2H, J=7.59Hz), 6.87 (dd, 1M, J=1.89 Hz, J=8.79Hz), 7.02 (d, 1H, J=1.89Hz), 7.2
(d, 2H, J=7.89Hz), 7.47 (d, 2H, J=8.19Hz), 7.66 (d, 1H, J=8.46Hz), 12.38 (&, 1H),
MS(ES-MS): 377.01 (M-1),
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10 Appearance: colorless viscous oil. NMR 'H (300 MHz, CDCI3, 8 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); 4.26 (t, 2H, J=6.5Hz); 6.77 (d, 1H, J=8.5Hz); 6.93 (d, 2H,

J=8.9Hz); 6.93-6.98 (m, 1H); 7.06 (d, 1K¥£J=2.1 Hz); 7.95 (d, 2H,

J=8.9Hz). 15 MS(ES-MS): 437.3 (M-1). Compound 10:
2-[4-(3-methoxy-3-(4-(trifluoromethoxy)phenyl)propyl)-2,6-
dingthviphenox\d-2-meyiroptnbid-ttid  TODHIiferbp 2P Fbisy)phenyll-3-oxo-

W red following the general procedure E, using a
é@rﬁ%ﬁ%ﬁ%gﬁ%@?ﬁﬂa riﬁﬁbogomethoxy)phenyl)p ropyl)-2,6-d
imethylphenoxy)-2- methylpropangic acid in a 113:2/3 mixture of
water/methanol. Appea G s viscous oil. 43 NMR'H (300 MHz,

CbC13, %rgp&l.% (S,\(SH :1.91-2.21 (m, 2H); 2.15 (s, 6H); 2.49-2.69

(MY 2H), 3. 3 (S)3H)74.69'(dd, 1H, J=7.7Hz, J=5.1 Hz); 6.78 (s, 2H); 7.19
(d,F2H, J=8.5H2):-7.36 (d, 2H, J=8.5Hz). MS(ES-MS): 458.3 (M+NH4"),

463.2 (M+Na'), 479.2 (M+K") 5 Compound 12:
2-(2,6-dimethyl-4-(3-ox0-3-(4-(2,2,2-

riflecroathoxpib vers/ s iehbrorsd L inetHplweian diccagieneraioptidedure C,
!gﬁﬁ; dlu?eT(h:IS C@REQ(%D&W% %&%&%@%ﬂ%%%?&bﬁq'18\‘\’3'}[‘)924}8&%%5%oxy>-2-
methylpropanoic acid tertiobutyl ester followed by the C-alkylation of the phenol

and the acidolysis of the tertiobutyl ester according to the procedure described in
US 2005/178808.

Appearance: éoiorless viscous oil.

NMR "H (300 MHz, CDCls, & ppm): 1.80 (s, 8H); 2.23 (s, 3H); 2.61-2.70 (m, 2H);
2.95-2.98 (m, ZH), 3.18-3.24 (m, 2H); 4.26 (1, 2H, J=8.5Hz); 8.77 (d, 1H, J=8.5Hz);
8.83 (d, 2H, J=8.8Hz); 6.83-6.88 (m, 1H); 7.06 {d, 1H, J=2.1Hz); 7.85 (d, 2H,

~ J=8.9Hz).

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

Compound 10: 2-[4-(3-methoxy-3-(4-{trifluoromethoxy)phenylpropyi)-2 &-
dimethylphenoxy]-2-methyipropanoic acid

This compound was prepared following the general procedure E, using a solution
0f2-(4-(3-hydroxy-3-(4-(trifluoromethoxy)phenyi)propyl)-2 8-dimethylphenoxy)-2-
methylpropanoic acid in a 1/3.2/3 mixture of water/methanol.

Appearance. colorless viscous oil.
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using
2-(4-(3-(4-hydroxyphenyl)-3-oxo-prop-1-enyl)-2.6-dimethylphenoxy)-2-
methylpropanoic acid tertiobutyl ester, followed by the 0-alkylation of the
phenol and the acidolysis of the tertiobutyl ester according to the

Igroceplure described in the US2005176808 patent. 15 Appearance: white
Yiia; F=6E8dd AT donury:, CBE LS, Bhhprhys 128 (s(rBH3H 1718, (s, 6H);

2. : ' , y 4. =8.1-Hz), 6. 6,95 _
LS 200 0, AR B TRSBRA e 20
sohisbuata 978.5Hz); 7.36 (d, 2H, J=8.5Hz).
@é%zﬁsfwa%%Q%@ﬁ(iﬂ},’%%tﬁ??@’liggj YY), 3-XpaRfeRY!)-216-

dimethylphenoxy)-2-methﬁpropan0|c aci F cooH o F0O This

compound was prepared by reduction following the general procedure C, _

Usi8ound 12: 2-(2.6-di -4-(3-0x0-3-(4- ]
3 9?8%%&%%&%%0@? (2,22

2.-f4-(3-(2-fluoro-4-hydroxyphenyl)-3-oxo-prop-1-enyl
ylueiaethomrapemicrier iR iepat eatare foylawerpbypithedsalkylation of
the phenol 5 and the acidolysis of the tertiobutyl ester in accordance with
patent US2005176808. Appearance: colorless viscous oil. NMR 'H (300
MHz, CDCI3, S ppm): 1.51 (s, 6H); 2.21 (s, 6H); 2.92 (t, 2H, J=7.6Hz);
3.23 (td, 2H, J=7.6Hz323,2Hz); %0 (dd, J=8.7Hz J=2.3Hz"); 6.81 (dd,
1%3.6H J:Z.S%GJ 6 (sb; 7.91 (t, 1 H, J=8.7Hz). MS(MALDI-TOTrF)
F479(M+Na+). Compotind 30:

2-[4-(3 hyt:lm%y\z(m (trifluoromethoxy)phenyi)propyl)-2,6

This compound was prepared by reduction following the general procedure C,
using 2—(4~(3~(4~hydroxyphenyf)—B—oxo—p;"op—1~enyi}-2.&dimethyiphenoxy)—.?-
methylpropanoic acid tertiobutyt ester, followad by the O-alkylation of the.phenol
and the acidolysis of the tertiobutyl ester according to the procedure described in
the US2005176808 patent.

Appearance: white soiid; F=98-9g°C.

NMR "H (300 MHz, CDCls, & ppm): 1.45 (s, 6H); 2.17 (s, 8H); 2.89 (m, 2H) 3.18
(m, 2H); 4.40 (g, 2H. J=8.1Hz); 6.82 (s, 2H); 6.95 (d, 2H, J=9.1Hz}; 7.93 (d, 2H,
J=9.1Hz).

MS(ES-MS): 437.4 (M-1).

Compound 17: 2~(4—(3-(2-ﬂuoro~4-(2,2,2~triﬂuoroethoxy}pheny!}-S-exo~propy§)—2,6-

dimethylphenoxy)-2-methylpropanocic acid



10

15

20

25

dimethylphenoxy]-2-methyipropanoic acid 15 0 F OH This compound was
prepared following the general procedure D, using 2-[2,6-
dimethyl-4-[3-[4-(trifluoromethyl oxy)phenyl]-3-oxo-propyl]phenoxy]-2 20
methyipropanoic acid, and 4 equivalent®&mounts of sodium borohydride.
Appearance: colorless viscous oil. NMR 'H (300 MHz, CDCI3, S ppm):

1.46 (s, 6H); 1942% 2 3%,(s, 6H); 2.46-2.66 (m, 2H); 4.69 (dd,

1HJ76HzJ 5.5Hz) H); 7.17 (d, 2H, J=8.3Hz); 7.34 (d, 2H,
(M-1). 45 Compound 33:

2 (4F(3 (m iho imino)-3-(4-(trifluoromethoxv)phenyl)propyl)-2 6-

dimethviphe xy -methylpropanoicacid0 FOOH FF 01~\kFN G

This compound was prepared following the general procedure F, using

R AL YRR BFSRA BTy, BB A5718) proceaure C

umgymfémaﬂ@@lmrd %ppdanampbewl}e@vmkwmwﬂ-emyl\)mIE Hr(2B0yIiphaenoxy)-

SHETGT TR L sy B S R o T g pneno

hd?Hhe acidolysis of the tertiobutyl ester in accordance with patent

US2005176808.

Appearance: coloriess viscous oil.

NMR 'H (300 MHz, CDCls, & ppm) 1.51 (s, 6H): 2.21 (s, BH), 2.92 (, 2H,
J=7.6Hz); 3.23 (id, 2H, J=7.6Hz J=3.1Hz); 8.70 (dd, J=8.7Hz J=2.3Hz); 6.81 (dd,

J=12.8Hz J=2.3Hz); 6.86 (s); 7.91 {t, 1H, J=8.7Hz).

MS(MALDI-TOF) : 478 (M+Na").

Compound 30: 2-{4-{3-hydroxy-3-(4-{trifluoromethoxy)phenyl)propyl)-2 6-

dimethviphenoxyl-2-methyipropanoic acid

This compound was prepared foliowing the general procedure D, using Z-[2.6-
dimethyi-4-[3-[4-(frifluoromethyioxy)phenyll-3-oxo-propyliphenoxy]-2-
methylpropanoic acid, and 4 equivalent amounts of sodium borohydride.
Appearance. coloriess viscous oil.

NMR "H (300 MHz, CDCls, & ppm): 1.46 (s, 6H); 1.94-2.10 (m, 2H); 2.17 (s, 6H):
2.46-2.66 (m, 2H), 4.69 (dd, 1H, J=7.6Hz J=b55Hz), 8.78 (s, 2H);, 7.17 (d, 2H,
J=8.3Hz), 7.34 (d, 2H, J=8.3Hz).

MS(ES-MS): 425.3 (M-1).
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10 J=8.7Hz). MS(ES-QTOF): 476 (M+Na'). Compound 35:
2-(2,6-dimethyl-4-(3-ox0-3-(4-
(trifluorometho)(y)phenyl)propyi)phenoxy)-2-methylpropanoic acid
tertiobutyl ester 15 lol/ ovho~~ F 0 Th|$500mpound was prepared by
eductlondrolgwr the gene al procedure sing

=UNEDQAVININO et 2o THIRrometicn R e vhinroovl)-2 6-

5S=-1Z4-1TY 0 "V =0 C il CrOT0

onn@trmrpm@bmmeraawmmmmemenm and the acidolysis of the

tertiobutyl 20 ester according to the US2005176808 patent. Appearance:
colorless viscous oil. N R (300 MHz, CDC13, 6 ppm): 1.42 (s, 6H);
151 (s, 9H); 2.217s, BH);12,944t, 2H, J=7.9Hz); 3.25 (t, 2H, J=7.9Hz);
6\820(\5\,44@ & J . 1Hz); 8.01 (d, 2H, J=9.1 Hz). 25 46 The
other compounds Were obtalned following procedures similar to the
procedures AL to F. and easy to implement for the person skilled in the art.
5 Exampl .3%In vitro evaluation of the PPAR activating properties of the
compounds according to the invention The PPAR activating properties of
the compounds according to the invention are evaluated in vitro. 10
FrincisiBPPhehovsatioreerrRAR GG tistedananalopusierparmdnkeging 2-[2,6-
Sdaay breblastiinefGASHI DI MERRENG S KAIREHENRaH. activity of

chimeras made up of the D
methyipropanoic acid.

Appearance: yellowish viscous ail. _

NMR H (300 MHz, CDCls, & in ppm): 1.49 (s, 6H), 2.21 (s, 6H), 2.71-2.77 (m, 2H),
2.85-3.01 (m, 2H), 4.01 (s, 3H), .82 (s, 2H), 7.17 (d, 2H, J=8.7Hz), 7.59 (d, 2H,
J=8.7Hz).

MS(ES-QTOF): 476 (M+Na™).

Compound 35: . 2-(2,6-dimethyl-4-(3-oxo-3-(4-
(trifluoromethoxy)phenyl)propyl)phenoxy)-2-methyipropanoic acid tertiobutyl ester

: 0

F SR
Foi 0 S

o
This compound was prepared by reduction following the general procedure C,
using 3-(4—hydroxy-3,5mdimethyiphenyl)—1-(4—(_triﬂuoromethoxy)phenyi)propan-i-
one, foliowed of the O-alkylation of the pheno! and the acidolysis of the tertiobutyl
ester according to the US2005176808 patent.
Appearance: coloriess viscous oil.
NMR "H (300 MHz, CDCla, 8 ppm): 1.42 (s, 6H): 1.51 (s, 9H); 2.21 (s, BH); 2.94 (1,
2H, J=7.8Hz); 3.25 (1, 2H, J=7.0Hz); 6.82 (s, 2H); 7.28 (d, 2H, J=8.1Hz); 8.01 (d,
2K, J=8.1Hz).
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binding domain of the Gal4 transcription factor of yeast and the binding
domain to 15 the ligand of the different PPARs. The compounds are
tested at doses of between 10 7 and 100 pM on Gal4-PPARa, y, and a
chimeras. Protocol Culture of the cells 28§ COS-7 cells come from ATCC

TAeggan t tieCollretion) sagae Gdivaies BradaMEM similar 1o the

(Dulbecco's modified eagle's medium) medium supplemented with 10%
RURHEAN BF otk EaRe ARy 1000TRIEBITERIINPE( BN Phikes)inURS and
2mM of L-Glutamine (Gibco, Paisley, UK). Cells are incubated at 37C in a
humid atmosphere containing 5% CO2. 25 Description of the olasmids
used in transfection The plasmids Gal4(RE)_TkpGi 3, pGal4-hPPARa,

PEAHE AR REALRRARG /P GRI4EaYeRERRHRCTNSDEHIR of the

literature (Raspe E et a/., 1999). The constructions pGald-nPFPARa,

pGal4-q vector, of DNA fragments amplified by PCR and corresponding

to the DEF domains of human PPARa, PPARy, and PPARS nuclear .

e pior azctyahateefisperirsctd 812 comnpuidharsiinink e dhstéeyagtion are
With =9g, ARINA per well, with a pGal4-PPAR / Gal4(RE)_TkpGL3

ratio of 1/10, in presence of 10% fetal calf serum. The cells are plated in

96-well plates (4x10" cells/well), then are incubated 5 for 24 hours at 37C.
ﬁﬁt,i,\@}g%l with the test compounds is performed for 24 hours at 37C in a

medium without serum. At the end of the experiment, the cells are lysed

&ha srvRirsT &3 By SeyaleRtiRel éiyUSteadyRBirRy KEsgPapkpplast line
sl ﬁ}?ﬁgé{s@mﬁg kycHErase (RIBRA SRR UMMISSIVILEEL up of the DNA

rovider's recommendations.
inding domain of the Gal4 transcription factor of yeast and the binding domain to

the ligand of the different PPARs. The compounds are tested at doses of between
107 and 100 uM on Gal4-PPAR, v, and & chimeras. |

Frotocol

Cuilture of the celis

COS-7 celis come from ATCC (American type culture collection) and are cultivated
in a DMEM (Dulbecco’s modified eagie's medium) medium supplemenied with
10% (volival) of fetal calf serum, 100U/mi of peniciliin (Gibco, Paisley, UK) and
2mM of L-Glutamine (Gibco, Paisley, UK}, Cells are incubated at 37°C in a humid

atmosphere containing 5% CO.,.

Description of the plasmids used in transfection

The plasmids Gal4(RE) TkpGL3, pGalt-hPPARc, pGald-hPPARY, pGal4-hPPARS
and pGald-¢ have been described in the literature {(Raspe E ef al,, 1999). The
constructions pGald-hPPAR«a, pGald-hPPARYy, and pGal4-hPPARS were obiained
by cloning, in the pGald-¢ vector, of DNA fragments amplified by PCR and
corresponding to the DEF domains of human PPARa, PPARY, and PPARGS nuclear

i

receptors.
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10 Results The compounds according to the invention were tested on 3
PPAR isoforms. The results obtained with compounds 1, 2, 3, 4, 5, and 7
are detailed in figures (1-1) to (1-18). 15 The inventors have shown the
significant and dose-dependent augmemtation of luciferase activity in the
ells ga sfected with the plasmids pGal4-hPPAR and treated with the
i@ﬁﬁ&ﬁf&@ according to the invention. Unexpectedly, the presented

EnpIDBMakisth ewdhabinarireaecampandss 20 aceB5HRGIR 18I with 4
|23/e tl|8 ‘g%“ld to.PPARSs in_vitro and induce an activation of the
ARt Ral

%ﬁ%@ﬁ%&éﬁhaﬁ%@ FRURPEVAILRLIOR, BreRpsE2a210% fetal calf

seause, 0idodls weigblari@nediesyof Rypakpidenic RIeDetes tABF are incubated
fg)(rs?ﬁgrtles stlmglatlng the 25 synthesis of HDL-cholesterol of the

SIS Aesrding &9 REARVEIEGRE PRvicRIB TP B fSepRal BTfestiag 24 hours
&o8y @eight anediypolipidemicsroperiesif ey RO AGRMAINLI o lis are

the invention a[e evaluated in vivo by measuring the 30 body weigpt and
HREPIZINANE TSRS FFUARy SrgaiREgiiRg cxpnessiterel geite targES (Perkin
B ABS g @ @@W@%é%%dwm@@@F 2RISR provider's

compounds according to the invention. 48 The murine model used is the

?88&@@5%‘8%@, a transgenic mouse having the human apolipoprotein

E isoform E2 (Sullivan PM et al., 1998). In human, this apolipoprotein, a
ons Eent of low and very low density lipoproteins (LDL-VLDL), is

%ﬁ? in three isoforms E2, E3, and E4. The E2 form presents a

Thgtaiondaies e dneinioarein Rl Resitier ko chcansiteralyiorms. The
weakens the affinity of this protein for the receptors to LDL receptors.
ﬁé@ﬁdﬂi’dﬂ}f’ﬁ%‘w ﬁ)‘toépé’éa%{ﬁ%% Is rearfy RoRskibtRIR. dRiededumiipties (1-1) to

(@t t@n-density lipoproteins then occurs along

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

treated with the compounds according to the invention.

Unexpectedly, the presented experimental data show that, in vifro, the compounds
according to the invention bind to PPARSs in vitro and induce an activation of the
transcriptional activity.

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

synthesis of HDL-cholesterol of the compounds according to the invention

Principle

The properties effecting body weight and hypolipidemic propertias of the
compounds according to the invention are evaluated in vivo by measuring the
body weight and the plasmatic iipids, and by analyzing the gene expression of
gene target of PPARs, after a treatment of the dysiipidemic E2/E2 mouse with the

compounds according to the invention.
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with a mixed hyperlipidemia known as of type Il (high cholesterol and
triglycerides rates). 10 PPARa regulates the expression of genes involved
in the transport of lipids (apolipoproteins such as Apo Al, Apo All, and
Apo Clll, membrane transporters suchds FAT) and the catabolism of

TRIASAMAO 5Bl LREE R tHe fRIN 2OIEE 8- A 0adion GAAXASSE mouse having the

Accordingly, a treatment with PPARa activators, in humari as 15 well as in

Tt 2RAPS RS AFEU Gt Ot E dircardlivantrighcfidés [E98). In human, this
Aefsuppadhe Rlasmacdrids 1816 AL A T SaIME MRS RATIROUDNES v DLy,

according to the invention, allows to evaluate the PPAR agonist properties
ianeresenhypoliprr rfieferfast BR e Lot rftis Hie drdifgrto Miesamsatrnutation

AethedreaRemyvaBL BARAGENMES, WhUMHK &R IAOIRMSIAISE the affinity of

leads Sometimes to an elevation of the plasma HDL-cholésterol rate.

i JyieiRig R thinsrraniDs ienbldlster BB PAE StHRPERsAN oINS tY 'SRbveigRrance is

stglatye StieRt Al LOMPAURERASHBHIRYBLRGIIDYRRECSORS then occurs along
HDL-cholesterol synthesis. 25 The agonist properties of PPARa

WiaVR YK BXBEFERIfe TR SRR snathymeet] (eiahl ehalestero! and trigiycerides
QueLexpression of the target genes directly under the control of the

PPAE{a.. The genes we have studied in this experiment are Apo Clli (an
apolipoprotein involved in lipid metabolism), and PDK-4 (a an enzyme

ppaled HQgQi&EAE rﬂ%agg '?5@&85%&4%%5%%}@@ ‘i'i?%‘é”%é&%rt of lipids
activity of PPARa target 30 genes, after" a treatment with compounds
@yiingaethe FuenisnAdoed! tihgrefér, diow fpevalliatedmebrane transporters

Lypelipidemi igperies oL comuoods aceaudinlo e pusRIn.AD oo .

rotocol Treatment of the animals transgenic mice were
keiptom dizhowél 2 Amartphivd askeysieahtaconsrRaRie aseratore, of 20man as
3C, After. a ong w?ek acclimatization 8er,iod, the ‘ _ , _
well as”in rodents, leads to a redliction’ in the circulating triglycerides ievel.
Measuring the plasmatic lipids rate, after a treatment with the compounds
according to the invention, aliows fo evaluate the PPAR agonist properties and the

hypolipidemic effect of the compounds according to the‘invention.

The treatment with PPAR activators, in human as in rodenis, also leads
sometimes tc an elevation of the plasma HDL-cholesterol rate. Measuring the
plasma HDL-cbo!esterol rate, therefore, aliows to show the stimulative effect of

compounds according to the invention on HDL-choiesterol synthesis.

The agonist properties of PPARa previously measured n vitro shouid, in the iiver,
lead to an over-expression of the target genes directly under the contro! of the
PPARa. The genes we have studied in this experiment are Apo CllIi (an
apolipoprotein involved in lipid metaboiism), and PDK-4 (2 an enzyme involved in
glucid metabolism enzyme). Measuring the transcriptional activity of PRPARw target
genes, after a treatment with compounds according to the invention, does

therefore allow to evaiuate the hypoiipidemic properties of the compounds

according to the invention.
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5 mice were weighed and divided into groups of 6 animals selected so as
to render uniform the distribution of their body weights and plasma lipid
rates, determined before the experiment. The tested compounds were
suspended in carboxymethylcellulose @Sigma C4888) and administered
I313%’{31:&1}-‘gastric tube feeding, once a day for 8 days at the chosen dosage.
e animals had free access 10 to food and water (standard diet). Taking
Tokfdodahdf wesgintigadis are recorded throughout the experiment. At the

nd pf t riment, the animals were . anesthetized after a 4 hqur fast,
T RS2 AP, TG o D F25: B el o0 0 JRHaark ycle
avevesiaighechpadienthanizeds Bhe phkisma was pregarestiyatization period, the
centrifugation t 3000 roésati ns/minute for 20 minutes. The Fam q]1es 15
e kBt SPIHE AV LU ReRioNiA Rled TRIDAS S I fbGaro render
wanitbtire thisepisatis806Hfarf ukisdguisnthaigtysesnd/easurentent chplasmaiarminad
lipids 20 Plasma lipid concentrations (total cholesterol and triglycerides .
e ealliod Pt HitagRe BioMEHEICLJEa. F AR, SUspended in
acbasdingtoytbelpioviE efSgracomagstlations ddtasmearkdlesteiatangastric tube
triglycerides rates are measured after.8 days .of a per.os treatment wi
e R R e S PR A A e PTERSE
twifbdHosed bitaiaedsidtideontaibgnimets (nof tfeatedvdthvempoaindsire recorded
ccor%ic%gtt? the invention ‘ETh measur(gdg%if rence shows t

ide c ccor

) he .
t{/%%ﬂp mf&ee%%?%ﬂ% i ptgﬁen(%] i g?d(@ﬁé“ijﬂ%%tim? animals were
Meatrtmentadie R_-¢holesterfek30 4 owedensiyrtipepratainss@drDLsing (EDTA)
LDL) are precipitated by Phosphotungstate. The precipitate is eliminated
R i CHe T Lo DI G S aioss i G SLRAERE s REnGLFEE™ s
g eazMaicdosdgesi(bobtetiedl-tyatidrantelie accoidantaswtTine samples
\Bé?é’iﬂggf‘ ar%agoipejendations. 50

Liver samples were removed, frozen in liguid nitrogen, and then kept at -80°C for

subsequent analyses.

Measurement of plasma lipids

Plasma lipid concentrations (total cholesterol and trigiycerides) are measured by

~enzymatic dosages (bioMérisux-Lyon-France} according to the provider's

recommendations.

Plasma cholesterol and triglycerides rates are measured after 8 cays of a per os
treatment with the compounds according to the invention. These raies are
compared with those obtained with control animals {not treated with compounds
according to the invention). The measured difference shows the hypolipidemic

effact of the compounds according fo the invention.

Measurement of HDL-cholesterol

Low-density lipoproteins (VLDL and LDL) are precipitated by Phosphotungstate.
The precipitate is eliminated by centrifugation. HDL cholesterol present in the
supernatant is measured by enzymatic dosages (bioMérieux-Lyon-France) in

accordance with the provider's recommendations.
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Gene expression analysis by quantitative RT-PCR Total RNA is extracted .

from liver fragments by using a NucleoSpin(r) 96 RNA kit (Macherey

Nagel, Hoerdt, France) according to the manufacturer's instructions. 5 1

pg of total RNA (quantified by using the®Ribogreen RNA quantification kit

(Molecular Probes)) is then reverse-transcribed into complementary DNA

by means of a 1 hour reaction at 37C in a total volume of 20 pl containing

aane buffeasSigmenaly S Mo fiDaTte e TP GRT PstéPidMéga) s208nted from
0 ham). 30 R inhibit i .and 1 pl

AR ST B U e B B SN A Tl e, voerot,

tsinggheddyi@riingleh€ olenRecitTare iRGR:Eetestion System (Biorad,

Marnes-la-Coquette, France) and were performed using the iQ SYBR

Green Supermix kit according to the manufacturer's 15 recommendations,

in 0g-weltpizites RS (ol efrditiddten resdnge thanstbptioaesoRNGN atiantification kit

R ST A T TR PRUISRIT H SARSER v o

MR@TCTACTCOICERATACETE-T (BEY ttiaN@uband &tisensataining a 1X

rimer 5- GTTCTECGGT T 1G-3' 20 IR NO : 2 CIII:
BURE Res Cre A T TR EAT I e BoKD. 270 of pane
HitisesisariBelsf BEATCETORACEGTE T ARGARLf (BEQVERNQSigma).
25 The quantity of fluorescence emitted is directly proportional to the
quantity of cDNA present at the beginning of the reaction and amplified
dbengGhe f@RLIBIveearhadaen studierd, caofisdlolonsispentolmgd dithgle-Color
ﬁé%ﬁ?ﬁ%%eﬁw%'@g%%gg 'isah/ggé?ﬁuggi@ra%e a%ceasuf%v(ﬂ‘%le@fyfee%ﬁe rg?(t: e) and were

reverse-transcription sofutions relative express Bf'e
tardetraees thsis gléhermingt DY, (iegreBicterrayix30t arvesiohtamédewithnihiacturer's

pé)({g}%nrqeégg\é%%sthe”{agg_ew%ﬁEngtésg ll’t'italogs'ui of a diiuted reverse transcription

solution at a hybridization temperature of 55°C. The specific primer pairs of the

genes studied were used:

e PDK4: sense primer 5'- TACTCCACTGCTCCAACACCTG~3’ (SEQ
ID NO : 1) and antisense primer 5'- GTTCTTCGGTTCCCTGCTTG-3
(SEQ ID NG : 2))

e ApoClil: sense primer: 5'- CTCTTGGCTCTCCTGGCATC-3' (SEQ ID

NO: 3) and antisense primer 5- GCATCCTGGACCGTCTTGGA-3
(SEQ ID NO: 4},

The guantity of fiuorescence emitied is directly proportional o the quantity of
cDNA present at the beginning of the reaction and ampiified during the PCR. For
gach target studied, a range of solufions is performed with successive dilutions of
a mixture made up of a few ul of different reverse-transcription solutions. The
relaive expression levels of each target are thus determined by using efficiency
curves obtained with the points relative fo 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 primer: 5'-
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The expression levels of the genes of interest are then normalized

regarding the one of the reference gene 36B4 (whose specific prllmers

are: sense primer: 5'51 CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ

ID NO: 7) and antisense primer: 51
5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ ID NO: 8)). The

(HAUCHEN FRAGATE TG eIt weEItHI (elatvelsigital (indieechhydbRse primer

Cne S o e B 0D TP A e QN et sample. T

obtained 5 with the control group, is | sample. The
HigRdrhcinauiiseTater @,ﬂh@ﬁnot&theeommmmmg??g@ig@utr_.:ed by the
' ' alf i ‘esent. s the average of the in yction .
s R T A,
W%F@‘?@%ﬁiﬁ%@tﬁ% Asimaddcweightigaiacaties By sTofdrertmeenke induction

i ini 5 d 50 mpk to the contrgl .
L L L B LS o oot
KrhreaRRatepwithecorvssape 15 1thdeastivetent odiplasmsbligissd  with each

i z lesterol and
Eigide2r&pRehérs compare plasma total choleste
H%I{chole%te%% rgfes after 8 days of treatment with compound 1 at 5, 10,

and 50 mpk with the ones 20 obtained with the control anima_ls_.

Rasypectedly, the circulating total cholesterol rates were s_lgnlflcantly

reduced and the HDL-cholesterol rates were significantly mqreased by
{48t Figures 2-4 and 2-5 compare plasma triglyceride and free

; d reatment with compound 1 . o
?ﬁnﬁ%ics%ieﬁd at gr1é0§ a%%l E%{mp§ Wi%ﬁgs elIgt fea oab%{gf)ngd&?éﬁ fiie CoRAtRRENT with
%Wﬁﬁ’&@ﬂ@ﬁé@'@&@d?ﬂ%@?@te@ommﬁﬁm@k tighyeeddes aatiar faldight gain.
Qﬂé’)’%afé%‘k’@dqﬁ?cée@é%%’ ﬁﬁss{%'g 'ﬁ?@éléluvr\%h strb %hg%%][rrgggt'trea‘rad with compound
1.

Measurement of plasma linids

Figures 2-2 and 2-3 compare plasma total cholesterol and HDL-cholesterol rates
after 8 days of treatment with compound 1 at 5, 10, and 50 mpk with the ones
obtained with the control animals. Unexpectedly, the circuiating total cholestero!

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

increased by the treatment.

Figures 2-4 and 2-5 compare plasma triglyceride and free fatty acid rates after 8
days of treatment with compound 1 administered at & 10, and 50 mpk with the
ones obtained from the control animals. Unexpectedly, the rates of circulating

triglycerides and free fafty acids have decreased very significantly with the
treatment.

Gene expression analysis by guantitative RT-PCR

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

figures 2-8 and 2-7 show that compound 1 administered at 5, 10, and 50 mpk for 8
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30 Gene expression analysis by quantitative RT-PCR The inventors have .
also shown that the compounds according to the invention are, in vivo,
regulators of PPARS target gene expression. The results presented in
figures 2-6 and 2-7 show that compound&2 administered at 5, 10, and 50
aolé f%; %é} days to E /E2 mice,. induces a S|gn|f|cant incre se in hepatic
pres:

“’Seﬁ% SE R PBIA RS % é[h&‘%%bfu@ﬁ&ﬁ% sion of the
gepatmnelxme‘sslémdﬁ:ﬁtl‘(éiggw@@ﬂmgdf(ﬂ ApoddtidfigurecnalicAdibeession of the

RSB RS Ak Bl et LA 0 B BRI B gres speciiolly

'rmmwednds Apicoraimg thuthe imegationsreintergettize fdea that theBeexpression is
ﬁf g?’% enta reat potentia I‘C%orthe treatment gf metabollc dea th
SR C B GBRONE B3n EL Ry e AV b BT g idea that

'ﬁmaesl“mmﬁitambe qorapeninds  aeesrdpgdaibe fvertiontikaiventndficenetabolic

bo ht loss and stimulate HDL cholesterol synthesis as well as a

R g?vﬁ}/v R&Hic effect (reduction of plasma levels of triglycerides and free

fatty acids). Additionally, the presented experimental data show that the
omgs?unds according to the invention modulate the expression of 15

S’ ated by the activation of PPARSs that code for enzymes

espegiabiedivolited iprigidraad Mérm@ﬁ@”mtimﬂ}e fidn W compounds

evalu tlon o the C57B16 mouse, offgg ht pro &)es of

RYSBIPIdE %?oﬁ‘é/ﬁ% O'&n@p%‘ﬁ)erf Ynﬁ" HPsHrngsiigpulate HOL

biﬁ)ilecslf@rlﬁ%@ﬂ?]heéﬁl@@mgwdﬂﬁmwﬁmﬁﬁmtéﬁaﬁvgﬁﬁm%tz&;}f l%ﬁl;ﬂl@sma ievels
fects of t m s a the invention on the bo

SR R R B AN A o Byl BEF A gy PLrimental data

greagutiag e dedy sweight a2badmhiheoplasmealieniridsnaad Bicamlya@ingession of

th PPA t ft treat t of th
85& eg%ﬁx a(t%d]ressg&%%l%%'m{ls?sfhg%ggpgpﬁgsfh%teégdge]%p Srr]]z;?mese especially

involved in lipid and glucid metaboiism.

Example 5: In _vivo evaluation, on the C57BI8 mouse, of body-weight

properties, of hypolipidemic properties. and properties stimulating the

svnthesis of HDL-cholesterol of the compounds according fo the invention.

Principle

The effects of the compounds according to the invention on the body weight and
their hypolipidemic properties are evaluated in vivo by measuring the body weight
and the plasmatic lipids, and by analyzing the gene expression of the PPARs

target genes, after a treatment of the dyslipidemic C57BI6 mouse with the

compounds according to the invention.

rrotocol

Treatment of the animals
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compounds according to the invention. Protocol 30 Treatment of the
animals 53 Female C57B16 mice were kept on a 12 hour112 hour
light/dark cycle at a constant temperature of 20 3C. After a one week
acclimatization period, the mice were wsighed and divided into groups of

i ted such as the distribution of _hady weight and of plasma
R R R A AL SR S0 constan

compounds were suspended in carboxymethylcellulose (Sigma C4888)

and administered to the animals by gastric gavage, once a day for 14
igayaiathEechiogemdo¥esAlthe aninmisdeld fediawtessito fpedahdiveataice were
(standard diet). Taking of food and weight gain are recorded throughout

the experiment. At the end of the experiment, after a 4 hour fast, the

animals were 10 anesthetized and a blood sample was taken on

anticoagulant (EDTA). Then the mice were weighed and euthanized. The

W@EW%@WW@@@%G&SE%%iﬁ%aqg%%@é?éﬁ)@%ﬂil%lﬂt‘?n@rd?&ribuﬁon of

minutes. The samples were kept at + 4C. Hepatic tissue samples were

berhb RIS RiirPligeiRErmigolel, saie théetrepinad-sedrer fageexperiment, was

anpbraes dMeasure olest - ity lipoprote
VLDL and LDL) are pggﬁg%ﬁdgéngﬁgpﬁg% ngsté%gﬁﬁTh%g@?&%ﬁag@ Yslceliulose

"*ﬁfn‘h%t@&Eﬁﬁﬁéeﬂﬁt@ifﬁ@ﬁﬁ%ﬁmgﬂ@m@s@amqiﬁe@é@taﬁrﬂnegwnam a day for
=meRsUERthY eRZ¥ERlG.assays (igMerisusLyendaancekin eQ o4 ang water

accordance with the provider's recommendations. Measurement o
edAardiaisteridakirlasthiangyredidediahtenaiations wererdashdiredghout the

@Xp%%%@?ﬂ.“Q\@%ﬁ@y§n&b9"\49§éesé%%ﬁ%ﬁ{?%‘f@raé:%orx‘%ﬂg 08e animals were

provider's recommendations.
anesthetized and a blood sample was taken on anticoagulant (EDTA). Then the

mice were weighed and euthanized. The plasma was separated by centrifugation
at 3000 rotations/minute for 20 minutes. The samples were kept at + 4°C.
Hepatic tissue sampies were removed, frozen in liguid nitrogen, and then kept at

-80°C for later analyses.

Measurement of HDL cholesterol

Low-density iipoproteins (VL.DL and LDL} are precipitated by Phosphotungstate.
The precipitate is eliminated by centrifugation. HDL-cholesterol present in the
supernatant is measured by enzymatic assays (bioMérieux-Lyon-France) in

accordance with the provider's recommendations.

Measurement of plasma triclveerides

Plasma triglyceride concentrations were mesasured by enzymatic assays

(bicMerieux-Lyon-France) according to the provider's recommendations.

Gene expression analysis by auantitative RT-PCR

Total RNA was extracted from liver fragments by using a NucieoSpin® 96 RNA kit

{Macherey Nagel. Hoerdt, France) according fo the manufacturer's instructions.
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Gene expression analysis by quantitative RT-PCR Total RNA was
extracted from liver fragments by using a NucleoSpin(r) 96 RNA kit
(Macherey Nagel, Hoerdt, France) according to the manufacturer's
instructions. 54 1 pg of total RNA (quari#ied by spectrophotometry) was

hen reverse-transcripted. into cDNA by means of a 1 hour reaction at 37C |

I oy BT o R TS BTG o g o R B frascriptec
ﬂ.tbSEfID/Ni\f g&dﬂ?éd:%oﬁ)ﬂ@gﬂ),h&?@?ﬁ%&ﬁﬂ%ﬁ@?gshﬁ@)%&@%\é&éume of 20 uil
RNase .inhibit igma), and 1 p - igma), The

R oA oA GRReRia AR ol T TR Nt (Promea).
Reahd snedMER Antesham Sysieny{ Biprask Marses-isigateiadFanseMMLV-RT
?éwd were performed using the iQ SYBR Green Supermix kit according to

IPBlider's 10 recommendations, in 96-well plates in 5 pl of a diluted
reverse transcription solution and at a hybridization temperature of 55C.

e specific primer. pairs of the genes studied were used: PDK4: sense
e A ST B AR AL RIS SBt U Ry g Smole-Color

ReiiSETAePIOR Tt RdiCI & (Biofg TRGMEGRB Cha (ShL FPINEY) and were
oClll: sense primer; 5-CTCTTGGCTCTCCTGGCATC-3' (SEQ ID

RSO s oo rrSr iR GERTCSHETRE 0 TEPPEEA 0 (BErovders

tedy@fbna&:ibhe amoustet flusieaseensesemitted is direstly peapesionanscription
to the amount of cDNA present at the beginningéof the reaction and
[

SHBIRBPRGHRL RV REE RO e It HPRIGE S thbiRY, & rageSBPSEIntIiess pairs of

pesfganed gtithisdepessiysadilutions of a mixture made up of a few pi of
different reverse-transcription solutions.. The relative levels of expression

of each tafgetZPEthRCHER MR by 0y Efffeltnt @Ecufves Obtaiheds’ (SEQ

with the pointgyeaiive [ feanamsEhe prpressiortevelret thegeneseicT7G-3'

interest were then normalized regarding the
(SEQ ID NQO: 2))

»  ApoCll: sense primer: 5-CTCTTGGCTCTCCTGGCATC-3' (SEQ 1D

NO: 3) and antisense primer 5- GCATCCTGGACCGTCTTGGA-3
(SEQ ID NO: 4.

The amount of fluorescence emitied is directly proportional to the amount of cDNA
present at the beginning of the reaction and amplified during the PCR. For sach
target studied, a range of soiutions is performed with successive dilutions of a
mixiure made up of a few 1l of different reverse-transcription solutions.. The
relative levels of expression of each target are thus determined by using efficiency
curves obfained with the poinis relative to the range.

The expression leveis of the genes of interest were then normalized regarding the
level expression of the reference gene 36B4 (whese specific primers are: sense
primer: 5-CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID NO: 7) and antisense
primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-3 (SEQ ID NO: 8)).

induction factor reiative to each sampie was then calculaied. The higher the
induction factor is, the more the compound promotes gene expression. The final
result is represented as the average of the induction values obtainzd with each

experimental group.
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level expression of the reference gene 36B4 (whose specific primers are:
sense primer: 5-CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID NO:
7) and antisense primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-3'
(SEQ ID NO: 8)). 30 Induction factor refdtive to each sample was then
calculated. The higher the induction factor is, the more the compound
promotes gene expression. The final result is represented as the average
R¥ghésnduction values obtained with each experimental group. 55

3! suvl\}gi q[dy weight Figure 3-1 compares the animals' weight gain after
treatment with 5 compound 1 administered at 3, 10, and 30

mgpkaolttie conpalemithalsanieight’ gaigildnexipecteslyl a deightfossatasent with
measured.in the animals treated.with oun . Measurement pf . .
B e D i 5 o el e RS H L S R gt oein.
lrfterbtiddls efwesaimiercwithscompeuret! lirathiristersd atai<DwahdcdPnpound
mpk with the rates obtained with the control. Unexpectedly, the rates of
circulating HDL-cholesterol were very significantly increased thanks to the
treatment. 15 Figure 3-3 compares the plasma triglycerides rates after 14

M%g org%e% m§nE Wi[j[Tr]\ ?or.’r&%ound 1 administered at 3, 10, and 30 mpk

s ? ' e control. Unexpectedly, the circulating
Rriglyeetides oates werdivery sigaifcdantlys dimifiShedthiesksto thiter 14 days of
treatment. 20 Genetic expression.analysis by quantitativ -PC TR
L W0 B St Tt MO ST Y ackorainy of oyl rates
aiviginiecvividh régullatorsaof PRAR=tegity gtre expressioncdibéngsdids -cholesterol

resented in_figures 3-4 and 3-5 show that co und 1 administered at

B S T i PRy B PB IS HeckSRIULRs a significan
increase in hepatic expression of
Figure 3-3 compares the plasma trigiycerides rates after 14 days of treatment with
compound 1 administered at 3, 10, and 30 mpk with the rates obtained with the

control. Unexpectedly, the circuiating triglycerides rates were vary significantly
diminished thanks fo the treatment.

Genetic expression analvsis by guantitative RT-PCR

The inventors have also shown that the compounds according to the invention are,
in vivo, regulators of PPARSs target gene expression. The results presanted in
figures 3-4 and 3-5 show that compound 1 administered at 3, 10, and 30 mpk for
14 days to C57BI6 mice, inducas a significant increase in hepatic expression of
the genes coding for PDK4 (figure 3-4) and a reduction in hepatic expression of
the gene coding for ApoCIli (figure 3-5). All the genes coding for enzymes
specifically invelved in lipid and giucid metabolism and the fact that their
expression ts moduiated by the compounds according to the invention reinforces
the idea that these compounds have a great potential for the treatment of
metabolic pathoiogies.

Conclusion
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25 the genes coding for PDK4 (figure 3-4) and a reduction in hepatic
expression of the gene coding for ApoClli (figure 3-5). All the genes
coding for enzymes specifically involved in lipid and glucid metabolism
and the fact that their expression is modttilated by the compounds

1BREeRFARG 4R theraventinnireinficesthe ddeadhalhere GompRRURLS hay@inounds

a great potential for the treatment of 30 metabolic pathologies.

TEREIRSOIOSE U HGRIRBG 1) tis@xishipRntalansty paishhtasshetinngate HDL-
eﬂéssee@m@ﬂ%@éa%Oé@k'@%qféhs H}){%}F&He}?}r\é'\@féefj%'r%%@c%ﬁyo\fvﬁ'@@?na levels

loss, stimulate HDL- cholesterol synthesis and have a hypolipidemic effect

FedimorronsiashvdBivasivr thelyesraEs)etritbHalpaseeiaserentalnat the
BERRMRASRAY, hAIHDSR SHBRINBES BFEArling Lpd0s dn &gp@ﬁes regulated

modulate the expression of genes regulated by the activation of
yalheoaelitationzpmeE AEsediallpaseofps ERapEarrsneaiBbnarateed in lipid and
E’é%%'ﬁ?%@?e %Qe@é‘@fﬂ@iﬁ 6: In vivo evaluation, on the db/db mouse, of
body-weight properties, antidiabetic properties, hypolipidemic properties,

and properties stimulating the synthesis of HDL-cholesterol of the

compounds according to the invention. 15 Principle The effects of

compoundg accordlng to the |nvent|on on the body weight, insulin

B Q&Qﬁé’s'ﬁawﬂaa%é@ﬁa@%
gICOSe and |nsu |n o asrr

“‘“‘“‘”‘“““‘““Tmouse WITH ”“Th‘e compounds according to the invention, Protocol
Treatment of the animals

Principle

The effects of compounds according to the invention on the body weight, insulin
resistance, and the hypolipidemic properties of these compounds are evaluated in
vivo by measuring the body weight anc the rates of plasma glucose and insulin, of
piasmé finids, and by analyzing the distribution of cholesterol in different plasma
iipoprotein fractions and of the gene expression PPARs target genes afier a paros

treatment ‘OT the db/db mouse with the compounds according fo the invention.

FProtocol

Treatment of the animals

Female db/db mice were kept on a 12 hour/12 hour light/dark cycle at a constant

-+
[}
=
Lo
o
-y
m
el
[
b
o
Q
p
P
<
H
(V]

°C. After a one week acclimatization period, the mice were

weighed and divided intc groups of 8 animals seiected so as {o render uniform the
distribution of their body weights and their plasma lipid rates, determined before

the experiment.  The tested compounds were  suspended in
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-25 Female db/db mice were kept on a 12 hour/12 hour lightidark cycle at a
constant temperature of 20 = 3C. After a one week acclimatization period,
the mice were weighed and divided into groups of 8 animals selected so
as to render uniform the distribution of &feir body weights and their

lip d bef th ent. The tested
pI sma In@ rat dete line r&gg%ragsfﬁﬁenm ﬂ%%ggr i tube feeding

dﬁé@&?’hapdc&mm%@@ﬂ iRtacpaskic dohe fardingienrte aadajtderafess to food
i%/ls at th chog?en dose. he anlcg?a%qgad free access to food and water

Waleh & Hkifg ot @Awn YA AN TSR RIS dRRIgRIUnToughout

tiesratiment. Atthesand off the expenment, the animals Were anesthetized after
aé]D%getl%ﬁd after 5 a 4 hour fast, a blood sample was taken using

RoZgHIaRE SRR WitdRse Welthéand) et aRhethen the
mlaém@wgﬁegn@tﬁmwnfmiu@aﬂarb @ﬁf@ﬁ@ Wf@tlféﬁérmm%eaﬁsﬁ@?trfuganon

e samples were kept at + e hepatic tissue and skeleta
R et Sl 2 R ar 1S TR I PG
mogeﬁah@m@@neeamdm&@@ fondaier analysisshgieammemeriobnd frozen
plasma Ycemla and jnsulinemia Murine plasmaglucose IS measured out
L

oA BB IR R R RisiAy & CRIBES BARIVRIE-

(Biomerieux). Glucose is transformed into 15 gluconic acid under the

under the action of a perOX|dase and in the presence of phenol and
@mlno -4- antlpynne é)roduces water and a colored product. quinoneimine.

HE 1B RHESHy SHT 15 (RegahioHe b e RIBB iBNAT (G TRy BRI metric

rekgideose presentGRRdRdheFample. Musinerasilin Simeasuned Msi@ormed into
QE*I{_ISA method (usrn%ﬁhe INSKROZO kit from provider Crystal chem.). A

EROPRaRSE HOSREitA S MoB5E HARSRNIA SFRiDOGy SFHE rﬁéeeénﬁmwrogﬂn
derbeiassayettdorinsalindg placatkantodhepladaiiAcddinga Pithder reaction which,

under the action of a peroxidase and in the presence of phenol and amino-4-
antipyrine, produces water and a colored product, ouinonsimine. The color

ntensity, due to the quinoneimine, is proportional to the amount of glucose present
in the sample.

Murine insulin is measured using ELISA method (using the INSKRO20 kit from
provider Crystal chem.). A microplate is coated with a mouse anti-insulin antibody.
Then, the serum to be assayed for insulin is placed onto the piate. A guinea pig
anti-insulin antibedy Is used to recognize the compiex formed by the mouse insulin
an¢ the anti-insulin monoclonal antibody.. Finally an anti-guinea pig antibody
labeled with peroxidase is added and bind to the guinea pig anti-insulin antibody.
The colorimetric reaction is performed by adding an OPD (ortho phenyt diamine)
enzyme substrate. The intensity of the color is proportional to the amount of insulin
present in the sample.

Measurement of plasma lipids

Plasma lipid concentrations (fotal cholesterol and triglycerides) are measured by
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25 anti-insulin antibody is used to recognize the complex formed by the
mouse insulin and the anti-insulin monoclonal antibody.. Finally an
anti-guinea pig antibody labeled with peroxidase is added and bind to the
guinea pig anti-insulin antibody. The cd@rimetric reaction is performed by

adding an OPD (ortho phepyl diamine) enzyme substrate. The intensity of =~
SN B0 D oo of G, SBCRIGHE in o Thanofdovider's

Measuiemeniopkplasma lipids Plasma lipid concentrations (total
cholesterol and triglycerides) are measured by 58 enzymatic assays
(bioMerieux-Lyon-France) according to the provider's recommendations.
Analysis gftthe distiuinnofehalesiwlinionismalingntatainteaeiions.
5 The different lipid fractions (VLDL, LDL, HDL) in the plasma were

S8R TSR GackiioN ormmtoghiphy TCheIeSIBRc R FRRGAIS Using

wepiteRiMeasuiathitamachdragtietehy edrvBiaRIs Ysere then measured for
(bioMerieux-Lyon-France) according to the provider's recommendations.

$8°6 HRHHCBX P LTSN BAHN FSTRYGuAPMRIEE RT LR TIRA RS FieRiding to the
palalRNAysentiagtediom liver fragments by using a NucleoSpin(r) 96
RNA kit (Macherey Nagel, Hoerdt, France) according to the
manufacturer's instructions. 15 Skeletal tissue Total RNA was extracted
fremcgiosirpeseminsaskplaial tpuseie fragnents boesing a RNeasy(c)
Fibrous Tissue kit (Qiagen) according to the manufacturer's instructions.

| RNA (quantified by spectrophotometry) was then

RMeITRNIaNse iplehdrie sempicmentain BING By means 0facleholin® 96 RNA kit
reaction at 37C in a total volume of 20 pl containing a 1X buffer (Sigma),

{MFRRPENOYA9R). T8RIA o dRATSS qRTEFHEYRIC 30BRGAEIpaRIEre s nstructions.

(Amersham), 30U of RNase inhibitor (Sigma), and 1 pl

Skeletal tissue

Total RNA was extracted from gastrocnemius skeletal muscle fragments by using

a RNeasy Fibrous Tissue kit (Qiagen)y according fo the manufacturer's

instructions.

1 pg of total RNA (guantified by specirophotomeitry) was then reverse-transcripted
into compiementary DNA by means of 2 1 hour reaction at 37°C in a {otal volume
of 20 pl containing a 1X buffer (Sigma), 1.5mM of DTT, 0.18mM of dNTPs
{Promega), 200ng of pdNS {Amersham)}, 30U of RNase inhibitor (Sigma), and 1ul
of MMLV-RT (Sigma).

The PCR guantitative experimenis were carried out using the MyiQ Singie-Coior
Real-Time PCR Detection System (Biorad, Marnes-ia-Coquette, France) and were
performed using the iQ SYBR Green Supermix kit according to the provider's
recommendations, in 98-well plates in 5 pl of a diluted reverse-franscription
solution at a hybridization temperature of 55°C. The specific primer pairs of the

genes being studied were used:
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of MMLV-RT (Sigma). 25 The PCR quantitative experiments were carried
out using the MyiQ Single-Color Real-Time PCR Detection System
(Biorad, Marnes-la-Coquette, France) and were performed using the iQ
SYBR Green Supermix kit according toghe provider's recommendations,
in 96-well plates in 5 pl of a diluted reverse-transcription 30 solution at a

hybridizatton et ferafitecoPsster Tiie SPETTNMER pARCHARAGETEs-3' (SEQ

being studieqrygrs ugy%h%%nﬁ%@eg%%%P@méfﬁCTTCGGTTCCCTGCTTas’
5-TACTCCACTGCTCCAACACCTG-3 (SEQ ID NO 1) and antisense

primer 5- GTPERTEAETRCCTGCTTG-3' (SEQ ID NO: 2)) UCP2:

nse priper;seGTC AGA > : s
Z()a and r;n?;seggg%ﬁm%%éﬁg@%icgﬁ Eg é é%&%%%(g%@%g Ig%‘ %TCG 3
NO: 6) The dmbéht of flbioresddfice eniited isadidectly prigentional totireer -
amount of C@ﬁ@%%é@@ﬂ@%d%%&%&%b S?é]éﬁgl&f)t reaction

and amplified during 10 the PCR. For e targ led, a range of
solutions is performed with successive dilutions of mixtures of a few

TRETQIHRIGRT JHTRIRPLLRURISE-JrRRSCIIntio: Sl4Kio L?Ur]t‘?o'{:eé?t.i\ée eyels ount of
of expression of each target are thus determined by Using efficiency
§reptaATEdMth Biessoihes FBRRsoning riffe eEPCR soldtonsilid during
e ession S finte re lized,in t .
et oncl Tomar it e eV proecaiot he ToIIGNee Sobs Jagges wit
JuAESS¥Bedifietipiimers ameixbuase pfinferfew microiiters of different reverse-

t?a?%’%ﬁ&@1—%M&Iscﬁfﬁgqg%ﬁgqgggsseg‘%{%&zgggge%%% éﬁgﬁﬁ are thus

antisense primer: 5-GGGAAGGTGTAATC

PtLIBYNEAPIN S eadli ririsdicisee ordgimethyithd exprossion sl of the range
dhe 20 reference gene 36B4 (whose specific primers are: sense primer: 5'-

The expression leveis of the genes of interest are then normalized | in the hepatic
tissue, regarding the level expression of the reference gene 36B4 {(whese specific
primers are: sense primer. 5-CATGCTCAACATCTCCCCCTTCTCS-3 (SEQ ID
NO: 7) and antisense primer. 5-GGGAAGGTGTAATCCGTCTCCACAG-3’ (5zQ
1D NO: 8)) and, in skeletal muscie tissue, regarding the expression ieve! of the
reference gene 36B4 (whose specific primers are: sense primer 5.
CGCACACGGACAGGATTGACAG-3' (SEQ 1D NO: 8) and antisense primer; 5'-
AATCTCGGGTGGCTGAACGC-3' (SEQ D NO: 10)). The induction factor relative
to each sample was then caiculated. The higher the induction factor is, the more
the compound promotes gene expression. The final result is represented as the

average of the induction vaiues within each experimental group.

Resulis

Body weight

Figure 4-1 compares the animals’ weight gain after 28 days of treatment with
compound 1 administered at 50 mpk to the control animals’ weight gain,

Unexpectedly, 2 weight loss was noticed in the animals treated with compound 1.

Measurement of glycemia and insulinemia
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CGGACACGGACAGGATTGACAG-3' (SEQ ID NO: 9) and antisense
primer: 5'- AATCTCGGGTGGCTGAACGC-3' (SEQ ID NO: 10)). The
induction factor relative to each sample was then calculated. The higher
the induction factor is, the more the coﬁ\égound promotes gene

reyaression.siedinatresylrs FrReass iR esdhthd? mavarage At ther 28 days of

induction values within each experimental group. Results Body weight ,
tragiineat 1vébriparesHAE AN WEHH gaintafiRiod asye eFiRekmMyiemia and
iM‘é%r@n@é’%@%@Hiﬂoﬁﬂﬂ}m‘é&I@é’d% %@%Qrﬂ&@or_‘tm' ammals'
weight gain. Unexpectedly, a weight [oss was noticed in the animals
treated with compound 1. Measurement of glycemia and insulinemia 60

WisiaesAnaf A=3 sMPRE plasma glucose and insulin levels after 28
days of treatment with compound 1 administered at 50

K.
gt RiyBE IS ARi@! iﬁ@ﬂfﬁ@nﬁi‘%@é‘@mi%&stgf%d%%&ﬂﬁ fidreatment

WieEBsiBoarenskrement ol Riemna ipidp Fgyweith enpacssihatial from the
plasma cholesterol rates after 28 days of treatment with compound 1 and

epERhAMTE HPsenRplediitH el chessinim calfomark sty increased.
Bgimale. S agunpeciadlyiHriaheholrsiarpksaies Were-SIHUcanHy IBsFrRAgSShds to a

Figure 4-5 shows that this increase in totalﬁgsma cholesterol

Tendspphinsigase 0 sihRiftaht FhelBaE th IReipD LndhetedarolraksggEment of the
shevced\by-tbe Healmeatof ez apiatmisyith compounds 1 and 3 at 50

mpk. Figures 4-6 and 4-7 compare plasma triglyceride and free fatty acid

rates after 28 days of treatment with compounds 1 and 3 administered at

bR ek withihe erescdn.aRiained-romidhe.cAnal aimalsatty acid rates after 28

Unexpectedly, the circulating triglycerides’and free fatty acids rates were

JaYy SoHPRENaYIEREREPBYIRE freditthenBddRBEkpreateh ARy the ones
ByirRptiRYe R REfRol Ba ineaiers Bave-alsp Shawrilatdiss trigiycerides and

compounds according to the invention are, .
free fatty acids rates were very significantly decreased by the {reatment.

Gene sxprassion analvsis by guaniitative RT-PCR

The inveniors have also shown that the compounds according to the invention are,
in vivo, regulators of PPARs target gene expression. The results presented in
figures 4-8 and 4-9 show that compound 1 and 3 adminisiered at 5C mpk for 28
days to 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 UCPZ2 (figure 4-9), in the skeletal muscie. All the genes coding for
enzymes specifically involved in iipid and giucid metabolism and in energy
dissipation, and the fact that their expression is modulated by the compounds
according to 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
according 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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.20 in vivo, regulators of PPARSs target gene expression. The results

presented in figures 4-8 and 4-9 show that compound 1 and 3
administered at 50 mpk for 28 days to the db/db mice, induce a significant
increase in hepatic expression of the gegnes coding for PDK4 (figure 4-8)
and a reduction of the expression of the gene coding for UCP2 (figure

%@5{%&%%@%%%@% R gerRwDZotialy seridseragenps Additionally, the
@@@@B‘é@”%)&ﬁé@i’%iﬁ!|%W%Qt%@%ﬂ?ﬁ%%{%§%@%¥g to the inveniion

dissipation, and the fact that their expression
DERHELH die SdRARY TorhasRventivaEisidros the ridivaiartkéfRPARs and that

SOMRPRNM r :
p_atholog%\z%%\%o%ngcﬁlﬁggriﬁp Lﬁg?(%ggém&%ﬁea F|c{)zr}e ér%fg?%?éjgo#%@n%qd in energy
HSBAPSHBN that the compounds according to the invention, in vivo, induce

a body weight loss and an improvement in insulin sensibility, stimulate
Ir_jDL-choIesteroI synthesis, and has a hypolipidemic 61 effect (leasing to

and that code for enzymes especially involved in lipid and glucid
Pigigheilism and in energy 5 dissipation. Example 7: In vitro evaluation of |
the anti-inflammatory properties of the compounds according to the

IFe AR BRRIRR fﬁ@@ﬁtﬁfnfiﬁ?nm@wﬁécﬁﬁ@mﬂ@@dmpiwri_d\sention were
SEH0ENG 10 R HVRMIPTHY e BVl JegByom EWH&T@%&’?%@Q%ECOE rotein-1)

MCP1 (Monocnﬁ(te chemotactic protein-1) by monocytes'treate
R TN EsrHsalpE S ctb Rmbgsty e dammriordarebastidintatedhe invention and

ﬁimul&@QO%WMEH§M§%PW%b¢ﬂﬁ%‘(”}ﬂﬁ%ﬁ%&1%ﬁﬁ§9ﬁ§aﬁhif§na}1§etate which
promotes an inflammatory response in cells and their differentiation into’

PRYEISRagEs). e Teas I PrasRaRgsetid, fdmarecthéhedmpitfisrgntiation into
RESPHINESS ). The less MCP-1 is secreted, the more the compound accerding to

the invention inhibits the inflammatory reaction.

Protocol

Culture and treatment of THP-1 cells.

The THP-1 human monocytes line {ATCC source} is cultured in a- RPMI1640
medium with 26mM Hepes (Gibco; 42401-018), 1% giutamine {Gibco; 25030-24)
1% penici!iin/sﬁreptomycin {Biochrom AG; A 2213), and 10% decompiemented
fetal calf serum (SVF. Gibco; 26050-088),

The celis were plated in 24-well plates (Primaria BD Falcon) at a density of
670,000 cells/well then were incubated at 37°C and 5% CO-» for 24 hours in &
cuiture medium containing 0.2% fetal calf serum in the presence of 5 ng/m! of
phorbol 12-myristate 13-acetate (PMA) and 1uM of compound 3 according to the
invention. The compound according to the invention is dissolved in dimethyl
sulfoxige (DMSO, Fluka; 41640). The effect of the compounds according to the

invention is compared to the effect of th DMSO alcne.

Measurement of the secretion of MCP1
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the invention inhibits the inflammatory reaction. Protocol 20 Culture and
treatment of THP-1 cells. The THP-1 human monocytes line (ATCC
source) is cultured in a- RPM11640 medium with 25mM Hepes (Gibco;
42401-018), 1% glutamine (Gibco; 25086-24) 1% penicillin/streptomycin

{BETAT AR RIS annREenes SO« e
YPirimaha BEh Kefcdti) aqﬁmasitWFS?o,EQ(ﬁé‘ellﬁﬁhell théh _\@@%&EA; 555179) in
eubalrd A A1G AN SRCHR 0F 2ANGUR D A ffre medium

containing serum in the presence of 5 ng;ml of phorbol
Wy ristaie 43-acdaiees(PMA Jend D FMcoby e polintl G Rt creirigotentieody. This

L I e T

aceendingaedherinymstion ecomfaasbto treseffisgt dfemD SO ERIHe. activity is

' MSSSHE@?”{&J? {H%z@%%tﬂﬁ 3 OJfM%Jd 6%)155% tr&@&’ﬂ%ﬁ%mggiuméﬁi,%eg by a

recovered and the concentration is measured using the ELI
shatiappiiEPricEY | S4tBed) ABRrQptE As3BBIEY) froraceprdimiceniitbethi@tive of a
f rer's.r 10 RL isdaidon is :
R M o TR R R ot gy samele i
tsitselétgecifically recognized by a second antibody coupled with a

SHHR S, T Sealg M O RAIE SRS compound
spectdipd dtothetiyvyastioodandring s ig e riotmertiffynizepobmtirol group, was then

E%%S%%Q&at. &8s meﬁﬁggfo%qg?{w&ﬁ% ef%ﬁg:é%mﬁ%gﬁ% %I%?ts the secretion

concentration of eac sample Is 10'calculated e Induction factor, l.e. .
tifehiatid’ bdtine dmaheasghiabinepreskbietieacotinp cusdagecot ding todibeiion vaiues

ERNioR ARS L1%,SiBngLIRGLER Bl control group, was then

Results

The inventors have shown that, on in vitro monocytes, the compounds 'accord'mg
to the invention have anti-inflammatory effects. The resulis presented in figure 5
show that compound 3 accerding to the invention, at 1uM, induces a significant

reduction in MCP1 secreted by monocyies.

Conclusion

Unexpectedly, the disciosed experimental data show that the compounds

according to the invention have an anti-inflammatory effect on monocytes
stimulated by PMA.

General conclusion

The inventors have shown that the compounds according to the invention iead fo &
body weight loss, have hypolipidemic properties, decrease the levels of cholesterol
and plasmatic triglycerides, stimuiate HDL-cholesterol synthesis, and have
antidiabetic properiies. Additionaily, the inventors have shown that the compounds

according to the invention allow a regulation of the expression of genes coding for



calculated. The weaker this factor is, the more the compound inhibits the
secretion of MCPL1. The final result is represented as the average of the
_induction values 15 obtained with each experimental group. Results The
inventors have shown that, on in vitro nggmocytes, the compounds

according to the invention have anti-inflammatory effects. The results
PradlifiRaSReRgnRlE 2P WRRAhEL dBHshuk Slksisbranatphrtisainaadtion, energy
@kdipMioinduces a significant reduction in MCP1 secreted by monocytes.
Conclusion Unexpectedly, the disclosed experimental data show that the
compounds 25 according to the invention have an anti-inflammatory

Efiednosrtpaayies agimylaas imdtMAe GeRgIal AaRCRIgN;FRe G the inventior,

inventors have shown that the compounds according to the invention lea
o 3B R SECRETERy polipidemic properties, decrease the
levels of cholesterol and plasmatic triglycerides, stimulate

DL-cholesterol synthesis, and have antidiabetic properties. Additionally,
VBRI 18 RO it R “BriPBuRgs arehAi Y eottkeaneshitmtential

altow soegolaiion 2idBeiRxpressionQtaansscoding oy :
ccifcally nvplved in pid ang ucid metabolism and f?%ﬂi@“% pathologies
1OMT.

Sp

UG BRIV P AR tHR S 3RESh 7% 89asiBe compounds according
to the invention 5 have anti-inflammatory properties. These results,
obtained in vivo and in vitro, demonstrate the therapeutic potential of the
compounds according to the invention for the treatment of major
pathologies such as dyslipidemias, type-2 diabetes, and obesity. 64
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‘general formula (i): XZ X3 X,, A-CHp-D\/ X4 5 Xe (l) in which: X1

represents a halogen atom, a R1 or G1-R1 group; X2 represents a

halogen atom, a R2 or G2-R2 group; 10 X3 represents a R3 or G3-R3

group; X4 represents a halogen atom, &8R4 or G4-R4 group; X5

represents a R5 or G5-R5 group; Rldﬁgtrﬁgnting a halogenated alkyl
0

group; 15 R2 representing a hydrogena

m-or a non-halogenated alkyl

group; R3, R4, and R5, identical or different, representing an atom of

ko R Sl LR o S SR 1, 1

geprysefbimguén (§tom of oxygen or sulfur; 20 with at least one group
among X3, X4 or X5 corresponding to a R3, G3R37 R4, GAR4, R5 or

G5R5 formula, in which: G3,
R3, R4, and R5, identicgrerd
by one 25 or seve
-CR6R7 group, in whicky
or a -ORS8 group 66 ano

G4 and G5 are as previous tlescribed, and
ifferent, represent an atkygroup substituted

al group 1 0 Q\up_%@ﬁn' re%&nts: 0) a
R6 peépresents a hydrog /an alkyl group,

eh

or a -ORB group, R8 Xe

in which:

()

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

XZ represents a halogen atom, a2 R2 or G2-R2 group:

X3 represents a R3 or G3-R3 group;

X4 represents a halogen atom, a- R4 or G4-R4 group;

XS represents a RS or G5-R5 group;

R1 representing a halogenated alky! group;

RZ representing a hydrogen atom or a nor-halogenated alky! group:

R3, R4, and R&, identical or different, representing an atom of hydrogen or a

substifuted alkyl group or not by one or several group 1 or group 2 substituenis;

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

suifur;

with at least one group among X3, X4 or X5 corresponding to a R3, G3R3, R4,
G4R4, RS or GERS formula, in which:

G3, G4, and G5 are as previously described, and

- R3, R4, and R5, identical or different, represent an alkyl group substituted by one

or several group 1 or group 2 substituents;

A represants:

)

a -CRGR7 group, in which:

RE represents a hydrogen atom, an alkyl group, or a -OR8 group
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as defined below, (ii) a carbonyl group (CO), (iii) an oxime group

(C=N-0-H) or oxime ether (C=N-O-RB), 5 R8, identical or different,

representing an alkyl group, substituted.gr not by an aryl or cycloalkyl

group; D represents: (i) a carbon atom linked to two hydrogen atoms

(CH2), (iipat&Bonmtesnrisked 4kal ydogen atomangrtaG 2sa ESRE group, R8
forman 10 meraaé éj or sulfured heterocycle; substituents of group 1

are choseft B%k9 and -CONR9R10; substituents of group 2

argiphosen airtamgyt 931 600 )SO2NROR10; 15 R9 and R10, identical
or different, representin drogen o <yl ¢
cub e P BT LI G SO DA U LSt heir
RErepiadoes (difstereospmarsnemantioalkys youre eubuitdetacenic by an aryi
20 m c‘f ﬁh‘éﬁ aggreometrlcal isomers, tautomers, salts, hydrates, solvates,

48

QMBI as their mixtures. 2- Compounds according to claim 1,
Dh@l;a@tﬁmed in that A represents a carbonyl group (CO). 25 3-

poundsa cor racterl d|n tthey present
onlone Gt B8, SRS Gl Ve TER RIS Ao R, RS, 3R,

G4R4, oraGéékﬁorn atbmhh@&cﬁm an@t/@r’@@e@ mchwamdiem:nmdein elaity form an
1, and 30 R3, R4 %Cf R5 r nt an alkt\; group substituted by one or

several gr%ﬁ’bgf'?ﬁ rps§ &g?ft?@/ S'defined in claim 1. 67 4-

Compounds according to one of clalms 1 to 3, characterized in that only

substituents of group 1 are chosen among -COORE and -CONRSR10;
substituents of group 2 are chosen among -SO3H and -SO,NROR10;

RO and R10, identical or different, representing an atom of hydrogen or an alky!

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

their sierecisomers (diasterecisomers, enantiomers), pure or mixed, racemic
mixtures, geomedtrical isomers, tautomers, salis, hydrates, solvates, soiid forms as

well as their mixiures.

2- Compounds according to claim 1, characterized in that A represents a

carbony! group (CO).

3- Compounds according to claim 1 or 2, characterized in that they present
only one of the X3, X4, and X5 groups, representing a R3, R4, R, G3R3, G4R4,
or G5R5, in which
(3, G4, and G5 are such as described in claim 1, and
R3, R4, and R5 represent an alkyl group substituied by one or several group 1 or

group 2 substituent(s}, as defined in claim 1.
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X4, among X3, X4, and X5, represents a R4 or G4R4 group, G4 being
such as defined in claim 1, and R4 representing an alkyl group substituted
by one or several group 1 or group 2 5 substituents, as previously defined
in claim 1. 5- Compounds according to &y one of the previous claims,

characterized in that G3, G4, and/or GS{e resent an oxygen atom. 10 6-
CompounP R GIEUAPStE 8hRe p?g‘/mﬁsgciai%s?l@fﬁq@@%d”iwat only

XHasthersybStitkentasC NEseaprEweng0soRp &:SUBBUYRbLs,; as defined in
Cgl%r?nl 7- Com QUPdS accordin%to any one of the previous claims,
SRR I‘F&'@ﬁ@/ 'Bn%aéﬂ e X3; X4, and X5 groups corresponds

et thepfesntindl anQIKE HR) 26 @Rt keas defiaest isslar) 4r8up 1 or group 2
Compounds accordin t? aF[%/_on of the previous claims, characterized in
%Hg\%ﬁe&ﬁa’ x5, ‘?&%Wf?%ﬁ iR, $@rkdent respectively a R3 and R5

group, R3 and R5 representing an alkyl group substituted or not by one or

several group 20 1 or group 2 substituent(s), as defined in claim 1. 9- ,
Compqijih %@%H%ﬁ@f&%rﬁﬁ@n@ AMLPreNoERRNO Eh a1 A pTRcterized

ithataX G esems/aREsoetiRdrgranpxidensaietined in claim 1 and R1
representing a halogenated alkyl group. 25 10- Compounds according to

any one of the previous claims, characterized in that X2 represents a

hydrogerCatompolibc € ampadindstacsaydingteaime ale\nh tRePEwOUsSH aracterized
[ terized . 30.in that D represents a -CH2 gro

claims, charac ) group. 12- , .
B R i A B bl (7R3 BAETST IS PHR oGS RRAIG! Bt cieied iinclaim 1
that they are chosen among: 68 2-[2,6-d imethyl-4-[3-[4-(trif | u orom

ethox e nyll- 3-oxo-propyl]p hen oxyj-2- methyipropanoic acid,
yZ)P}a)om ounds a coPc}{rlg to anyycjme of thg %reeious claims, characterized

in that only one of the X3, X4, and X5 groups corresponds to the formuia
-OC(CH3),COORE, RO as defined in claim 1.

8- Compounds according to any one of the previous claims, characterized
in that X3 and X3, identical or different, represent respectively a R3 and R5 group,
R3 and RS representing an alkyl group substituted or not by one or several group

A

I or group 2 substitueni(s), as defined in claim 1.

g- Compounds according to any one of the previous claims, characterized
in fhat X1 represents a R1 or G1R1 group, G1 as definad in claim 1 and R1
representing a halogenated alkyi group.

10- Compounds according to any one of the previous claims, characterized
in that X2 represents a hydrogen atom.

11- Compounds according to any one of the previous claims, characterized

in that D represents a -CH; group.

12- Compounds according o any ong of the previous claims, characterized
In that they are chosen among:
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2-[2, 6-dimethyl-4-[3-[4-(trifluoromethylth
io)phenyl]-3-oxo-propyljphenoxy}-2- methyipropanoic acid, 5
2-[2,6-dimethyl-4-[3-[4-bromophenyl}-3-o0xo-propyljphenoxy]-2-m ethyl
prop anoic acid, 2-[2, 68
ﬁ[@,‘@@tﬁ%@tﬁyﬁ&;[ﬁs@ftwg%M@@%V)ﬂﬂréﬁgﬁ%%%%%m%%%xy]—z-
methyipropanoic acid, 2-[4-[3-[4-chforo-2-hy
W@@]ﬁﬁ%ﬁ’éﬁ?ﬁ@é@‘ﬁﬁopyl]phenylth io]-2-methyfpropanoic 10 acid,

| %—[b?él&ﬁmélirﬁ‘ﬂ[32[é:@a(t?rifﬁfgﬂﬂrﬂ%fﬁ%ﬁw%&?!F@f&ﬂk%%&]l%ﬁ@%aﬂ}—z—

en oxy}-2- methylpropanoic acid,
e YRIPREMHYIC AP hydroxy-3-[4-(trifluoromethylthio)phenyi]propyl]pheno

- Matyiprepanaic Agith []-3-0x0- ph -2-methyt i
%ﬂ‘f[%,%éfggmi;n%té@hﬂ?g—(pyridin-é%nmye]tho%g)- _Eﬁ?y Iphenoxyl-2-methylpropanoic

E{ﬁ‘rﬁluorornethoxy)phenyl}propyl]phenoxy}-2-methyfpropanoic acid,
ZideadabenzylonindsidiiBaTeRe e e YR GPN NS 1-2-

dimethyiphenoxyj-2-methyfpropanoic acid,
PERYIRANHAORGIC3- (4-(trifluoromethoxy)phenyl)propyl)-2,6-dimethylphe
i‘-?ﬁﬁk—%-%@ﬂ%t-@ WBWﬁa?—'c[g@@f)‘f'%ﬂmﬂ%'ﬁﬂ%é%—%ethyip{opanoic

3-triflucropropyloxy)phenyi]-3-o0xo-propyljphenoxy]-2- methylpropanoic

%g%%&mm&@@s9&3@#&:&2&%&%@%@{@9@9&%Bmsﬂy&p&}%@ayz-
)-2- methyfpropanoic acid, 25
P ihBlRiARRRYICR X oxo-3-(4-(2,2,2-trifluoroethylthio)phenyl)p ropy])

ZT(4’-(3-(4-ch?]oro- -(nﬁﬁyghio pr?é*’gy‘fﬁé".%”x%-a’roa%?z,%'.‘a’i%ﬁfe%ﬁ;ﬁghggggyl

pethveiaaprspaasié acid,

ngé%ﬁ%éﬂw Srituramstty\abemydz3oxezpropyl)-2,6-dimethylphenoxy

)-2- 30 methylpropanoic acid,
(triflucromethoxy)phenylipropyliphenoxyl-2-methyipropanocic acid,
2-[4-(3-{4-iodobenzyloxy}-3-(4-(triflucromethoxy)phenyl)propyl)-2,6-
diméthylphénoxyl-2-methylpropanoic acid,
2-14-(3-(4-methoxy)-3-(4-(triflucromethoxy)phenyl)propyl}-2, 8-dimethyiphenoxy]-2-
methylpropanoic acid, |

2-[2 6-dimethyl-4-[3-[4-(3,3, 3-trifluoropropyloxy)phenyil-3-oxo-propyljphenoxyl-2-
methyipropanoic acid,
2-(2,6-dimethyi-4~(3-oxc-3-(4-(2 2, 2-irifluoroethoxy)phenyl)propyliphenoxy)-2-
methyipropanoic acid,

2-(2,8-dimethyl-4-(3-ox0-3-(4-(2,2 2-triflucroethylthicyphenylpropyliphenoxy)-2-
methyipropanoic acid,
2-(4-(3-{4-chioro-2-(methylthio)phenyl)-3-oxo-propyi)-2,6-dimeihyiphenoxy)-2-
methyipropanoic acid,
2~(4-—(3—(2,4»bis(triﬂuoromethy!}phenyl)~3~oxo~propyl)-—Z,G»dimethylphenoxy)—z—
methylipropanoic acid,
2-{4-[3-(2-fluoro-4-(trifluoromethyl)phenyl)-3-oxo-propyl}-2,6-dimethyiphenoxy)-2-
methylpropanoic acid,
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2-(4-(3-(2-fluoro-4-(trifluoromethyl)phenyl)-3-oxo-propyl)-2,6-dimethylphen
oXxy)-2- methylpropanoic acid, 69
2-(4-(3-(2-fluoro-4-(2,2,2-trifluoroethoxy)phenyl)-3-oxo-propyl)-2,6-
dimethyiphenoxy) -2-methyl propanoic ag@, 2-(2, 6-d

3 2-methyl-4-(2, 2, 2-trifl u o roeth oxy) p h e nyl)-3-oxo- |
%r?gpa phaHesg) %t ?nét%%f IBRERRIRCX YRSy "doxo- propyi 12.6-

&&@@@wm@m@m%a@; iHHaERethayy)phenyl)-3-oxo-propyl)-2,6-
% iph ) -2-methylpropanoic acid,
S M e EREeteudy D AF RN S-ethy
pﬁb%ﬁg@lﬁ;ﬂ@éﬂﬂgﬁ@gg@@c & (3-(2-methoxy-4-(trifluoromethyl)
gt@r@gl) -3-ox0-propyl)-2,6-dimethylphenoxy)- 10 2-methylpropanoic acid,

IMRIRAE(2 OB BAGG AR IR RE et KBIRSARY B 2 Ro-

PrapsHinfea); 2 Rehy prepaRRiGAgid: 2-(2,6-dimeth

-4-(3-0x0-3-(4-(trifiuoromethoxy)phenyl) propyl) pheno ) -2-
%%ﬂ;rg; S5 @tr{lgoromethy!))pheny?) 3-0xXo-propyl)- 6 -dimethyiphenoxy)-

24e(Ry(2rilverend-geiduoromethyl)phenyl)-3-oxo-propyl)-2,6-dimethyiphen
%rﬁ )-2- metﬁ%’propanmc acid, 2-methyl-2-(2-m ethyl -4- (3 -oxo0-3-(4-

G SR BRSPS IDASBIN réparoRs Ry -2, 6-dimathylphenoxy)-
Zﬂm&wb%ﬁ&mw&é (3-0x0-3-(4 20 :

tr omethox henvl)propyl)phenoxy) ropanoic acid,
é él 3‘5@% Héﬂ 3(1 ﬁm%‘?Bﬁﬁ‘é‘bH%bﬁeHVéJ@%%WBﬂWHyﬁméPQ-
pﬂ@ﬁ?ﬂ/}h@iﬁ@ﬂ@ﬂ?}%ﬁﬁ#@th ipropanoic acid,

-(3-(3-0x0-3-(4- trifluoromethoxy)phenyl)propyl)phenoxy)propan
é@iﬂy st oxyw4 (3-0x%0 (3—(4 tnﬂuoromexc)r?oxy))étzngnyﬁ%?gpyi)phgwpoxf} 2-

M&@@m@kﬁw%@doxo -3-(4-(trifluoromethoxy)phenyl)propyl)phenoxy)pro

E?nmc 25 acid
2-fiuoro-4-(trifluoromethyliphenyl)-3-oxo-propyl)-2.6- -dimethyiphenoxy)-2-

methyipropanoic acid,

2-methyi-2-(2-methyl-4-(3-0x0-3-{4-
(trifiuoromethyithic)phenylypropylhphenoxy)propanoic acid,
2-methyl-2-(2-methyl-4-(3-0x0-3-(4-
(trifluoromethoxy)phenyiipropylyphenoxy)propanocic acid,
2-{4-(3-(2-fluoro-4-(trifiuoromethyliphenyi)- 3-oxo-propyl)phenylthio}-2-
methyipropanoic acid,
2—mathy[—Z—(3~(3~oxo—3-(4—(triﬂuoromet’noxy)phenyl)propyi)phenoxy)propanoic acid,
2-(2.6-dimethyi-4- (3 oxo-3-{4-(trifluoromethoxyjphenyhpropyliphenoxy)propanoic
acid,

2-{4~{3-hydroxy-3-(4-(trifluoromethoxy)phenyl)propyl)-2 8- dlmetnyiphenoxy]
methylpropanoic acid, _

2-(2.6-dimethyl-4 ~(3-oxo—3—(4~(triﬂuoromeihoxy)pheny[)propyljphenoxy)—2-
methylpropanamide,
2~(4—(3—hydroxyimino—3~(4-(tr%ﬂuomme‘{hoxy}phenyl)propyi‘)—z,B-dimethylphenoxy)-
2-methyipropanoic acid,
2-(4-(3—methoxyimjno-3—(4~(triﬂuoromethoxy)pheny!)propy!}~2,Smdimethyiphenoxy)~
Z2-methvipropanoic acid,
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2-[4-(3-hydroxy-3-(4-(trifluoromethoxy)phenyl)propyl)-2,6-dimethyiphenoxy
}-2- methylpropanoic acid,
2-(2,6-dimethyl-4-(3-oxo0-3-(4-(trifluoromethoxy)phenyl)propyl)phenoxy)-2-
methyipropanamide, 30 70 '
27T APINGs 3 (- AT AT RIREHAR AR ISR AR RY DA S Bt yiph.
enoxy)- 2-methylpropanoic acid,
P BIEEERYiARISh-3-(4-(trifluoromethoxy)phenyl)propyl)-2,6-dimethyip
HeHRX ?ﬁ'n%fﬁn DrpaRolg atif S M@tk hhenyl )phenoxy)-2-
m%e%hy%&- 3-0x0- -(4-(tri%udor§tr?neltjhoxy) p her?;}B pergyp)%ogﬁ/%pn %%3;(- , 2-
tetehfbitaioie exm@ 24, 6-d imethyl-4-(3-oxo-3-(4-(trifluoromethoxy)p
121yl DR ey dedi gl metviorananaate, Aok 2-
%%n%%mgj%-ﬁ%s?%%sg(4gi(trifluorometh%?phe%@l’?prgg@ﬁpﬁgr?é%)-z
iReipiepy MEsthsesasEate, 2, 2-d ifl uoro-2-(2, 6-d imethyl-4-(3-ox0-3-(4-
trifl ethexy)phenyhprapy)phenoxy)acetic acid,
%—%2%etho>%@%-éxo-§§4-(%‘luoromgthoxy_)phenyl) propyl)phenylth
iB)ironomadwyippssadierap ) A reompeatiagei€eording to any one of
lagn 2,98 pedieings i H FRROBIALN Y Ithic)-2-
e R e e ety
thetioppipeandis &sidefined in claims 1 to 12, possibly in association with
one or several other therapeutic and/or cosmetic active constituents. 15-
A pharmaceutical composition comprising, in a pharmaceutically 20
acceptablésupport) s rReparomgdbtaa\contholinddas tédinedan aadishes.
of claims 1 to 12 in association with one or several of the selected
compounds in the list below:

14- A pharmaceutical composition comprising, in & phammaceuiically
acceptabie support, at least one of the compounds as defined in claims 1 to 12,

possibly in association with one or several other therapeutic and/or cesmetic

active constituenis.

15- A pharmaceutical composition comprising, in a pharmaceutically
acceptable support, at ieast one of the compounds as defined in any one of claims

1 to 12 in association with one or several of the selected compounds in the list

below:
-~ an anii-diabetic
- insuiin
- a lipid-lowering and/or cholesterol-lowering molecule
- an anti-hypertensive or hypotensive agent
- an anti-plaielet agent
- an anti-obesity agent
- an anti-inflammatory agent
- an aniioxidant agent
- an agent used in the treatment of cardiac insufficiency
- anagent used in the treatment of coronary insufficiency

- an anti-cancer drug
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- an anti-diabetic - insulin 25 - a lipid-lowering and/or cholesterol-lowering
molecule - an anti-hypertensive or hypotensive agent - an anti-platelet
agent - an anti-obesity agent - an anti-inflammatory agent 30 - an
antioxidant agent - an agent used in the-tseatment of cardiac insufficiency
- an agent used in the treatment of coronary insufficiency - an anti-cancer
druy 72"aErERSiME g an anti-asthma drug a corticoid used in
treating,&&impgé@&l,qgiga& vasodilator and/or an anti-ischemic agent. 16-
A pharmaceutical composition according to claim 14 or 15, for the
treatm@riiQsH eeif prastivhisealingtisittd natholastiaolic syndrome, insulin

resistagg%,s(gmg@gg%,n@gpQi,q_%wﬁgﬁ%rigsacré%g&sis, cardiovascular

diseases, obesity, hypertension, inflammatory diseases,
neurodegenerative pathologies, or cancers. 10 17. A'pharmaceutical

COMpogifion rcli clai > for 2atment of ‘
dyslipidemia?.ﬂfg- .Aggﬁtglr%gcrg#;a %ﬁ%ﬁoﬁ%?gégg@%g%iﬁga{@cl'iaﬂ'moifgr for the
HeFreri AP s icaiinosasestaiaiek fatitorsetdatiie syraddereytatidin oksistance,

HrigAnd/or Gt eial0lISRe rosclerosis.  cardiovascular discases, obesity,

hypertension, inflammatory diseases, neurodegenerative pathologies, or cancers.

17. A pharmaceutical composition according to claim 14 or 15 for the

treatment of dyslipidemias.

18- A pharmaceutical composition according to claim 14 or 15 for freating
cardiovascular risk factors relative to a dereguiation of lipid andfor giucid
metaboiism.



