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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 to thé therapeutic uses thereof, in

persHlarin ths fieldspiimanand @ﬂi@ﬁl@ﬁi\%ﬂ@éé@ﬁ@%ﬁﬁloz\ss AND

T

shown, surprisingly, that the compounds according to the presen
invention have intrinsic PPAR aégﬁﬁéﬁﬁbmﬁhe molecules
described in this invention are therefore of particular interest 10 in the
treatment of metabolic syndrome complications, insulin resistance,

diabetd&e dyRIBREhiatVaRkposclaiRiRs ceiiovadsiiuiteisedss;dipeenylpropane
Mﬂ%@é@??hé@ﬂ@éﬁ@lﬁﬁy PEESERSRSINE RIS Wﬂ%mdﬁ%@g{?\%\’&grapeuﬁc

diseases (Alzheimer's disease, etc.), cancer, etc., as well as reducing

URSSANBEROT IR BBFpEIaN IR taedisldmghbumiameadtmnee kedhused
preferatiy ipR BRI ARIRASIIES JB RARRIC ThaPesNe M ounds according to

dyslipidemias (high plasma LDL-cholesteroland triglycerides levels, low

D PIesshiskENve Bave N ERSKORTRAR MecnisimjorasHatied
cardiovarCHidfdiskda R MiuanMAYSAIRARRERCALHSAIR VIR ular interest

cardiovascular diseases (Mensah M, 2004). Also to be considered are

Idag feeaivontiat inalabelcsy rssan ermpl wHiRalisHEs fpeistanbandiabetes,
sphifareRdickihbesecieiaEs NanaRRRIRRIGRIESE e RIgHtaRCaUS e nsion,

presence of several of these factors dramatically increases e
RRRatelaf tgesPRerBRiEa fba MekEdearneratliveldishssase(Alzheimer's

dreapesdg he asklepset 12004 1B PERNRIFRCHERG M AYRIPIERIBS mpounds
iy

reached 43.6% of the population in industrialized countries. The 25 sharp

frGesiadcdiniseive rdienrready hfakpridustaabhnfevterine dvpivigemias.

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).
Accordii@gP®iase IRRSSRioARFABYSITNERTYSR SosRtp@sBmdtidhaholesteral and

INIGERBRIBEOSS, SIACI R8N A00B) cABIGINMASCHRLESEAES IS IBCINRAY the clearly-
i%ae%%%ggi cardiovascular risk factors which may predispose a person to develop
cardiovascular diseases (Mensah M, 2004). Also to be considered are lifestyle risk
factors such as tobacco use, a sedentary lifestyle, and an unbalanced diet. These
factors have a synergetic effect: the simultaneous presence of several of these
factors dramatically increases cardiovascular risk. Therefore, a global risk of
cardiovascular disease deserves to be addressed. In 2004, the prevalence rate of
dyslipidemias reached 43.6% of the population in industrialized countries. The
sharp increase of diabetics is currently making diabetes an ever more important
factor in the epidemiology of cardiovascuiar 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
Atherosclerosis Society, 2003), cardiovascular disease is the primary cause of
death in industrialized countries and is becoming ever more prevalent in
developing countries. The principal cardiovascular diseases are heart disease,

cerebral ischemia, and peripheral arterial diseases.
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30 death in industrialized countries and is becoming ever more prevalent
in developing countries. The principal cardiovascular diseases are heart
disease, cerebral ischemia, and peripheral arterial diseases. 2 These
data therefore justify taking vigorous meésures to significantly reduce

cardioygseulaaiaridibennd MR URIRS 20Rseyeel eSS cLignitcantly

finding effective treatments, in'conjunction with Tife style modification. '
rsidpg ipredinvasariah&rskitiitradomeataldydatarenid aayeafietmseessity of

FRAFRONRIERSe DS iRVl AW HE-RMST AR REYiFE NS RO MRMALSon. Taking into

according to the invention, because of their PPAR agonist properties, are

aepRInb IR nRkaatess des caulinetelBatisRRMEs RMstdhal consequences, this
geéqgg,lmla%_%fnqgjg_@rw.or glucid metabolism, such as diabetes, obesity,

10 dyslipidemias, or'inflammation, as well as for reducing the global
cardiovascular risks. PPARs (a, y and 6) are known to be involved in this

type Ofwwﬁﬂiﬁén@@%@?dﬁ?'w 1A3igands B@Qéﬁ&@@?fﬁé}@ﬁAR agonist

therefore marketed for treatment’ of these gathologles (Lefebvre P et al.,

Pows)HAE. VAl @ PPARIAOJDIGISH, I8 dgenisedimeragynratiRelreeve related to
E%%ﬁﬁﬁf@ﬁgv%fafﬁiﬁurwb!rmd?m dVRI9PaNER!: ABE AR  obesity,

aving advantageous effects on’insulin resistance, obesity, dyslipidemias,
HYBERtEREIRE . o iBlammERlea P calt B fasdadrding thﬁtﬂiéﬁﬁbFa rdiovascular
mgtabolic syndrome (or syndrome X) (Liu Y and Miller A, 2005). 20 The
family of PPARs includes three isoforms, known as a, y and 6 (also

known BEA8)s eachy beegDode Ioavtiifferdet turmeverhedirscifers! pathologies
e e S ST SRR B camen

iplethpsktasainetngitsd _@emsrﬁarﬂw efetﬁro&a@)s_ Aigh gafigtg_étiﬁaéxacmod ufators,
f%g&%‘irségx E‘PO gikjoId.X Bagentor) a’ﬁ%ﬁi@fé‘&i%sp%%'ctg%gmﬁﬁ in  high

elements (PP Peroxisome Proliferator Response Elemen _
slevaistemeintarghdt gineB, thiedulaiving @ dogradiantageous effects on  insulin

resistance, obesity, dyslipidemias, hypertension, and/or inflammation could be
used in the treatment of metabolic syndrome (or syndrome X) (Liu Y and Miller A,
2005).

The family of PPARs includes three isoforms, known as «, v and ¢ (also
known as B), each being coded by a different gene. These receptors belong to the
nuclear receptor and tranécription factor superfamily, which are activated upon
contact with certain fatty acids and/or their lipid metabolites. Activated PPARs form
heterodimers with 8-cis retinoic acid receptors (RXR or Retinoid X Receptor) and
bind o specific response elements (PPRE or Peroxisome Proliferator Response
Element) of the promoter of target genes, thus allowing a control of the
franscription.

PPARo controls lipid metabolism (hepatic and muscular) and homeostasis
of glucose, influences intracellular metabolism of lipids and glucids by controlling
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, 20086).
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transcription. PPARa controls lipid metabolism (hepatic and muscular) and
homeostasis of glucose, influences intracellular metabolism of lipids and
glucids by controlling 30 directly the transcription of genes coding for
proteins involved in lipid homeostasis, has anti-inflammatory and

At iferati C e - r ' cts of
e e e A A IR R RIAR are use
isffehnicafensicmeChintreaG cEriaihatysinitehSase lbyBlo@9®)g triglycerides and
' fi fibr iprofibrate, gemfibrozil), via PPARa,
rz%%.'fﬁ e%ﬁﬁqﬁiﬁi?fémr%m%%ﬁ?g@ﬂ%%% dyslipidemias by lowering
triglycétreieBaisda redsimg diildidiHid la B ngityn & gim phaleiin) leatie) 5t RAARvsd in lipid
a key regulatgr of adipogenesis, Additionally, it is invalved in lipid 5 . . .
B T B B RS LR IR R peepigly insuiin
msidiancesistaieremafiamnmat@croptsegep agecsihatostamtanaiatiovtatiend  cellular
and.cellular prolifergtjon hrke n arMA, 2005 refore, :
MeGr, DT M et R M oo TR e P AG ESS, 2l in the
gisthetrmceidazdlidibedignemyRiosighticionec | reglifadeiestetc.) Higizolidinediones
PPARYy ligands used in the treatment of type 10 2 diabetes, There are
BRoRilRaRAS ([ORHSERTECoB0 516 BT RIGARTHRSR e dErRERBN! Of type

butiaedtRARS ligand is currently being used as a drug. This receptor is,
however, an attractive goal for the development of useable drugs for

treatméRes? dPERpIAEMRE, Heriescieri&is0dies@\afd iguligurrently in  ciinical
: _ Nipaiel 15, Ot - _
SO S 1 et NI YR, T

reaciph &y fsaYes|ish @it aiivenasaidar e sieBetpmnero el usmdaddrugs for

' le PRAR ligands play. in.the re lQn. of lipid and. glugi :
e S S, R BB PraRs

their2Gapean diherdityrofiiPRIARtdrgitigese soiE@selisnltiptepodpertiegy  balance,
I[};é'szilélﬁgosaﬁ;g %Egﬁgysgﬁ?ﬁiggégﬁrépef%]}ir%g%{gr? ts 6§ga{rﬁjérégotp eatgrgatrpoea% of cells, and
inflammation (Gross B ef al., 2005). _

Beyond the direct role PPAR ligands play in the regulation of lipid and
glucid metabolism, these molecules have a pleiotropic action spectrum due to the
great diversity of PPAR target genes. These multiple properties make PPARs
interesting therapeutic targets regarding the treatment of diseases such as
atheroscierosis, cerebral ischemia, hypertension, diseases connected fo
neovascularisation (retinopathy, diabetes, etc.), inflammatory and aufo-immune
diseases (Crohn's disease, psoriasis, multiple sclerosis, asthma, etc.), neoplastic
diseases (carcinogenesis, etc.), neurodegenerative diseases, complications
associated with metabolic syndrome, insulin resistance, diabetes, dyslipidemias,

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

The compounds according to the invention, because of their PPAR agonist
properties, are an advantageous therapeutic tool for improving the treatment of
pathologies related to deregulation of iipid and/or glucid metabolism, especiaily

dysiipidemias, as well as reducing the global cardiovascular risk.
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atherosclerosis, cerebral ischemia, hypertension, diseases connected to
neovascularisation (retinopathy, diabetes, etc.), inflammatory and
auto-immune diseases (Crohn's disease, psoriasis, multiple sclerosis,
asthma, etc.), neoplastic 25 diseases (cércinogenesis, etc.),

neuro j is ; 'Qﬁ% ia | H@gﬁﬁgg{ '
syndré@%@r@ﬂ%&ist_ n%g?g%%gbes, dys i'b%?izcr&nﬁil‘aé%q,c%vrgcnov scu a'ﬁ processe.s,
iseasm BNy, atcordingelicadiior reveiisy g chalatbiantageous therapeutic

ﬁ%&ﬂ%}dﬁ.@%@éﬂ%ﬂ@n&o@%&m B%Bng%ééb%%??émw%@@&%%%me (the

properties, are an advantageous therapeutic tool for improving the

tradureen bt Yaitiol Ggresolesiad th dersgatdasnebipingl dalisgiividan  abnormal
BaDAlS I e BRaSEYY %Y‘lﬂéo'ﬂﬁgﬂaﬁi@c@ﬁﬂ@%@&”%@/@qﬁp%L ch?iesterol

cardiovascular risk. 4 More generall acting simultaneously on severa
lerllaticlyPhodesaes; theleyaipdungiyaesuedingnd/ivie invewiion sesiatance, and
. . c L _
R o e e el Shiapos, ovesity,
PePRELABE @Bd o RRRE ESesiBY UIRIEBNDARal Saidiv@mralRn o664, lipiRRammatory
drahdaglyceride leve) and/po i diRERDR!BSiRIbL %&'{Aqu.ﬁan)ﬁﬂe%f%?sease, etc.),

elevated glycemia an}i/or insulin‘resistance, and hypertension),

8BEIRIs QoS8 Wwalldevastiniodmelablisksulin resistance, obesity,

hypertension, diabetes, dyslipidemias, cardiovascular disease,

inflammatory disease (asthma, etc.), neurodegenerative pathologies
(Alzheili&r'sPiRfeede, iB¥ENtQD candlireeted atoweprmpeeadsingigivmd from 1.3-
tith JiBoRERERY dRrRnlin IEABSISTHL ROUIRG YRS SofSHARP JEME i Formula:
diphenylpropane derivative compounds, having the following general

formula: Xp X3 X; _ C7 A-C 22D\ / Xa X6 () 15 in which: X1 represents

a R1 or G1-R1 group; X
group;,

in which:

X1 represents a R or G1-R1 group;
X2 represents a hajogen atom, a R2 or GZ-R2 group;
X3 represents a R3 or G3-R3 group;
X4 represents a halogen atom, a R4 or G4-R4 group;
X5 represents a RS or G5-R5 group;

R1 representing a hydrogen atom or a non-halogenated alky! group;
R2 representing a hydrogen atom or a non-halogenated alkyl group;
R3, R4, and RS, identical or different, representing an atom of hydrogen or an alky!

group substituted 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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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; R1 representing
a hydrogen atom or a non-halogenated alkyl group; R2 representing a
hydrogen atom or a non-halogenated aIkES/I group; 25 R3, R4, and R5,
identical or different, representing an atom of hydrogen or an alkyl group

substituted or not by one or several group 1 or group 2 substituents; G1,
W @slagat ahe ERYRAMANDrfifeténOTefbeReRIMTNG i ofRRy§eBR3, R4,

eurRulfrs SoMithrR% [gasineg: group among X3, X4, or X5 responding to
the R3, G3R3, R4, G4R4, R5, or G5R5, in which: G3, G4, and G5 as

%\%Sﬁ‘@&é%ﬂf@i’t@%'ﬂg?ﬁ_@ﬂ% R5d identical or different,
FEPrESENANG A% alk¥helFRu R B estikiad r@ggrﬁfrrﬁeéﬁr@@[‘?&ﬂ)&épégbstituted by

group 2 substituents; A represents: (i) a CR6R7 group, in which 1

ahe RASYBRIGIRd R eRe YR gredestiliaDEogen atom, a hydroxy
group, an alkyl group, or a -OR8 group, R8 being as defined below. (ii) a
carbonyl group (CO), (iii) an oxime group (C=N-0-H) or oxime ether
(CERIBSRA RS representing an alkyl group, substituted or not by an aryl

or b cycloaikdrrogRss rePrgsents: (1) a carbon atom linked to two
hydrogen atoms (CH2), (ii) a carbon atom linked to both a hydrogen atom

and G2 sd$5384dhh Meisakopsiffesent: wareranhaByscoern atom, a hydroxyl
SUbStitUG@&f;ﬁ@H@i&y@@r@bQ,SSF‘@UJ@P@'@(@éﬁ?ﬂ@ﬂgih QS BEEY below.

substituents of group 2 are chosen among H and -SO2NR9R10;
(i} a carbonyl group (CO),

(i)  an oxime group (C=N-O-H) or oxime ether (C=N-0-R8),
R8 representing an alkyl group, substituted or not by an aryl or
cycloalky! group;

D represents:
(1) a carbon atom linked to two hydrogen atoms (CH,),

) a carbon atom linked io both a hydrogen atom and G2 so as fo form an

oxygenated or sulfured heterocycle;
substituents of group 1 are chosen among -COOR9 and -CONRSR10;
substituents of group 2 are chosen among -SOz;H and -SO,NROR10;

R9, R10, and RS, identical or different, representing an atom of hydrogen or an

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

with the exception of compounds of general formula (1) in which A represents a —
CRBR7 group, R6 and R7 representing a hydrogen atom, and in which at least
three of groups X1, X2, X3, X4 and/or X5 represent hydrogen atoms:
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25 R9, R10, and R5, 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; with the exception of compounds of general formula
(1) in which A represents a - 30 CR6R7 gfoup, R6 and R7 representing a

MFog%ﬁ%n@Q | E&Q@ea&i%%?ﬁérgregn% 5%8?3?18& X ﬁﬂxed, racemic
and/or X5 represent hydrogen atoms; 6 their sterecisomers
(oidisegeolsmat|aahisnioarersp woreens niedd, yckais, mduates, solid forms as

ga rggt{' }iﬁﬁmﬁ@s'tautomers, salts, hydrates, solvates, solid forms as
Weﬂ as tﬁﬁr mixtures. 5 In the context of this invention, the term "alkyl"

designates a hydrocarbon radical that is saturated, linear, branched, or

cyclic, e r havi ti rly fron refer,

3 R O T SO A e e S R ocerbon

teficabinethyd, sstyizieprdipgalsdprpyhastbotyysbbutydjogatetrdyfr not, having
I , ty, ohexyl. 10 The ter

D e A bug i Torne " 10 carbon

RigsnBNBUSYCRS(8161 Ty cloidikgremeipy h&ling 3rpremarierparpyisn-butyl, isobutyl,
| | , d
D B e R e, B BB o e

molecule by means of an oxygen atom (an ether bond). The alkyl chain

correspﬂgg%t,%hg hT&%ﬂR shyeSxpaRsed dai Tiggb&\é?égca%‘ﬁned above and forms

trifiuoromethoxy, ethoxy, n-propyloxy, isopropyloXy, utoxy, iso-butoxy,
i lieasl NG, astestex Eyeioalisyl Gxe dps haviigen tisSesannplesiaosTiegclopropyl,

R PR e A S et

by one or several heteroatoms selected among N, 0, S or P (more

specifically fally " IRIGIRY et SNSYA S MFNEFRIY MRAG- B'REMIIERLR By means

comprise
of an oxygen atom (an ether bond). The alky! chain corresponds 1o the previously

expressed definition. Methoxy ~trifiuoromethoxy, ethoxy, n-propyloxy, isopropyloxy,

n-butoxy, iso-butoxy, tertic-butoxy, sec-butoxy, or hexyloxy can 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 selected among N, O, S or P (more specifically call
“heteroaryle”). They are generally mono- or bi-cyciical and comprise
advantageously from 6 to 14 carbon atoms, such as phenyi, a-naphtyl, B-naphtyi,
anthracenyl or fluorenyl.

The ferm “oxygenated or sulfured heterocycle” designates a cycloalkyl
group as defined above interrupted by one or several heteroatoms chosen among
O and S. Thiopyrane or pyrane can be cited as examples.

By halogen atom, an atom of bromine, chiorine, fluorine or iodine is
undersiood.
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25 advantageously from 6 to 14 carbon atoms, such as phenyl, a-naphtyl,
P-naphtyl, anthracenyl or fluorenyl. The term "oxygenated or sulfured
heterocycle" designates a cycloalkyl grqup as defined above interrupted
by one or several heteroatoms chosen among 30 0 and S. Thiopyrane or
pyrane can be cited as examples. By halogen atom, an atom of bromine,
chloring, fluorine or iodine is understood. 7 A non-halogenated alkyl

|
radicaf ISRR-AR\AGEBRIS 2 g Rcirah v @Rk RSt d#ilIsgerbove which

BesentsARCREIbEY, dhgreompounds of general formula (I) which present
at least one of groups X3, X4 or X5 corresponding to a R3, G3R3, R4,

G4R4, R5 or G5R5 formula, in which: G3, G4, and G5 are such as
previopuglyiarriipethanrdngoitiard Bonidantsahardifferembopesant at least

an alkyl group substituted by one 10 or several group 1 or group 2
gnssql?taé%&%@e%ﬁe%f%?ecgﬁ@a@?aﬂ@afifh@ Bg%uﬁ%lﬁ?@, W SHiR45T36 or G5RS
Ptk oIXEhiegspectively representing an alkyl group substituted by one

r.several group 1 or group 2 substituent(s). 15 One particular aspect of
ey %’\;eﬁﬁ&?éé)rﬂf@rﬁ’é%ﬁ?p?f@r‘(&yﬁ*yg@ﬁ%?ﬂp?grrﬁﬂ (I) in which A

rpresenifd Rarhasytisup (FreAnadiaepaniatasiRePe @l Yishstituted by one
invention concer%om ounds of general formula (I) in which A
[

PESREIRHLEAURNNRE §FBHB (EHSBUER oxime ether (C=N- 20 O-R8), R8

maa;ﬁaf@wglatk%@@mgubﬁtm@e@ﬁw WB@AW%&QG cm_ioalwta, X4 or X5
roup, Preferably, represents a methyl group. Another particular

g%ﬁé%twﬁﬂﬁef%%ﬁﬁan'@ﬁ@eﬁl@baﬁ?ﬁmﬁg%&@%% JBFRIISRIFIA! group 1 or

wiaigh A sgpstisestsg) CH2 group. 25 Another particular aspect of the

invention concerns compounds of general

One particular aspect of the invention concerns compounds of general
formula () in which A represents a carbonyl group (CO).

Another particular aspect of the invention concerns compounds of general
formuta (1) in which A represents an oxime group (C=N-O-H) or oxime ather (C=N-
O-R8), R8 representing an alkyl group substituted or not by an aryl or cycloalkyi
group. Preferably, R8 represents a methyl group.

Another particuiar aspect of the invention concerns compounds of general

formula {I) in which A represents a CH; group.

Another particular aspect of the invention concerns compounds of general

formuta (1) in which A does not represent a CH, group.

Ancther particular aspect of the invention concerns compounds of general
formula (1) in which A represents a —~CR8R7 group, R6 representing a hydrogen
atom and R7 representing a hydroxyl group, alky! group, or a -OR8 group, R8

representing an alkyl group, substituted or not by an aryl or cycloalkyl group.
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formula (1) in which A does not represent a CH2 group. Another particular
aspect of the invention concerns compounds of general 30 formula (1) in
which A represents a -CR6R7 group, R6 representing a hydrogen atom
and R7 representing a hydroxyl group, afkyl group, or a -OR8 group, R8

represenilan B INLORYB SRS et ot NN AN A0 9" SYRlBR L mute (1) i

group. 8 Preferably, the invention concerns co s of genera
Yohioiul& (IBanasaids & repREBMtywUDRBR Tgpoese Rbigepregdiugen catom and R7

Fy&réé%%a@éo gﬂ% #] gﬁ&gssgnting a hydroxyl group. 5 Another

preferentialFaspect o invention concerns compounds of general
formula (1) in which A represents a -CR6R7 group, R6 representing a

Zyo!rogg[q t?xté’rnb &g@%ggggi&gtﬁé %Bgrﬁffﬁﬁf%bﬁgepﬁén&%&%ﬁs of general

efined above. Preterably, represents an alkyl group comprising

freterabl) in 2vBieh Acapesanisnas—ERGRT @opref&abgpReenting a hydrogen
tit b 0,0r.

R oo iy como LR S ST o dined above.

Rieferebpyaféuapeasriss@nrlkyvernion compeisiseonsieais bf Yehemrat carbon

a-fl) I n - RZ.Qr R i '
AR HORD amneste i RABN 0 R AL LG 8 an ary
RBGpeadentigipapn, SR golipr stiestalkyt gonet byraprsinbosrsciicakyl 6 carbon
gigHR Another specific subject-matter of the invention concerns

compounds of general formula (1) in which X3 and X5, identical or
different, represent 20 respectively a R3 and R5 group, specifically with

R3 andhRayrepr Eﬁk’iﬁmgraa%@&)%?@k@qm/é?\%wg ﬁegﬁj\fécco ounds of general
subject-matter of the invention concerns compound% 0 genergﬁormu a
foymidehidh X3 whisiX5hideptiestoisdifer&MORPregenp, 2BFespdciiiélyidentical or
: n ' ic diffgrent, senting ¢ y,
g&%ﬁﬁiﬁﬁe gﬁ’;\] t yacl)%%ﬁ%%%e e%ffjgn% Hgﬁgﬁuﬂ W B éroup, R8
SEPMREEHIG B naalreyiouslysybmided or not by an aryl or cycioalkyl group.

Another specific subject-matier of the invention concerns compounds of
general formula (1) in which X3 and X5, identical or different, represent

respectively a R3 and R5 group, specifically with R3 and R5 representing a
hydrogen atom.

Another specffic subject-matter of the invention concerns compounds of
general formula (1) in which X3 and X5, identical or different, represent
respectively a K3 and R5 group, R3 and R5, identical or different, representing an
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 respeciively a R3
and R5 group, R3 and RS, identical or different, representing a non-substituted
alkyl group, comprising preferably 1, 2, 3 or 4 carbon atoms. Even more

preferably, X3 and X5, identical or different, represent a methyl group.
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Preferably, X3 and X5, identical or different, represent respectively a R3
30 and R5 group, R3 and RS, identical or different, representing a
non-substituted alkyl group, comprising preferably 1, 2, 3 or 4 carbon
atoms. Even more preferably, X3 and X8, identical or different, represent

a methyl gioup g dﬁ”u%?‘%&%@gicgf%ésﬂg%@%w?%%ﬂqg %8%%%@33 of general

compounds of general formula (1) in which entica
oifrekdat(Weirewbittelgeanve N GemBal GoRifgrp, @BrasenGiespectively a

geing gy@r)@@')[gpd/@usly described, and 5 R3 and R5, identical or

different, representing a hydrogen atom. Another particular aspect of the

AY bl e BirteensustnasauRNOuBlyetesaridermard(l) in which X3 and X5,
mven . , ; "%
ReaveaRer tHHAERR 6?8?&@%&5%@5%‘8&%}%@6 gﬁiﬁjo%gsﬁ,?%group

G3 and G5 being such as previously descr , identical
or different, representing an alkyl group substituted or not by one or

severah BENE: LaHH AP gs%é@f%‘ﬁ?ﬂ@irﬂ?eﬂ%‘@%ﬁﬁ@@ﬁg@%@ of general

%articular aspect of the invention concerns compo ge
i () iwKiRX X AnangsXfeitiralicnl diffeddifereppraspresent respectively a

resRectivelymss %@%ﬁ or G5R5 group, G3 and G5 being such as previously
described, and R3 and RS5, identical or different, representing an alkyl

Foap (B ey BICHRs ireyivessl drsgptiest grsiip 2 substituents, as

Rrey defi el i [ i S
e A B ot
whe RiIFEVERR GRaLAUbANB! OldRIAS) ZEiNabIRe AP AR IMShsfetinefi 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 Another particular aspect of the invention concerns compounds of general

formula (1) in which X3 and X5, identical or different, represent respectively a
G3R3 or G5R5 group,

G3 and G5 being such as previously described, and

R3 and RS, identical or different, representing an alkyl group substituted by one or

several group 1 or group 2 substituents, as previously defined.

Another particular aspect of the invention concems compounds of general

formula (I) in which X4 represents a halogen atom (bromine, chiorineg, fluorine,
ioding).

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

R4 representing a hydrogen atom.

Another particuiar 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
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R4 representing a hydrogen atom. 30 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 10 R4 representing an alkyl group ddbstituted or not by one or

%%V?ég:rgégHB Oé??é@%éﬁggﬂﬁ?&ﬁ?m%% RSP %%@”89'3’%0%%?@0@ 1 or

particular aspect o n concerns compounds Of genera

fyonpld dlbsiibdciisX asepevyseusy dRinerdG4-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, such as previously defined.
Preferdotpii4 reptiesiatsaapastygethationeatidiocttespsesemscamadskgl general

A e R R o Czco0m or
&peing)2oGad grevipuakyalednpdrtandar subject-matter of the invention

_ . : |
TR AR I B I TS U O o
LGRS 4 uid @5 revigutivhdedipesvidtrsifedesyriied, rmnpdeR8nR4a0 oxygen
R S e fbsitvent, in

RadibelapartiéRir subyent-mutter ofeferainhentih copmesapisompddBSids).COOH,
13 (I i f the X3, X4, and X5
9@)@%%“8@1—%’%Cg&‘é&%’g@?@%ﬁéﬁﬁe and X5 groups

represents a R h as previously defined, and R4
representing an alkyl group substituted by one or several group 1 or group

2 25. S%ﬁ%ﬁﬁé‘?n rﬁéﬁ&?‘éﬂ%ﬁé&@ﬁfm- @f“ﬁ%@%@é’ﬁﬂ@ﬂ'a&nm{ns compounds of
fsubject-matter of the invention concerns compounds of general formula
@emevenithrmweot HhieavbicheoXB, Xacant KB groupd repe¥éngeoups represents a
R3, R4, R5, G3R3, G4R4 or G5R5 group,

G3, G4, and G5 being such as previously described, and

R3, R4 or RS, identical or different, representing an alkyl group substituted by one

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

Another particutar subject-matter of the invention concerns compounds of
general formula () in which only X4 of the X3, X4, and X5 groups represents a R4
or G4R4,

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.

Another particular fsubject-matter of the invention concerns compounds of
general formuia (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, R4, and RS, identical or different, representing an alkyl group substituted by

one or several group 1 or group 2 substituent(s), as previously defined.
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R3, R4, R5, G3R3, G4R4 or G5R5 group, 30 G3, G4, and G5 being such
as previously described, and R3, R4, and R5, identical or different,
representing an alkyl group substituted by one or several group 1 or
group 2 substituent(s), as previously defifed. 11 Another particular

aspecméﬂ%w&@wh?%w&pme%ogﬁtfeirgeaﬁ&%'rw@&#ﬁ;g&{ﬁ%s of general

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

frvBiR A ORI St of Gonemiceaniita ap PXERnigipahly one

of the X3, X4 or X5 groups corresponds to the G3R3, G4R4 or G5R5

formula, G3, G4, and G5 representing an oxygen atom, and R3, R4 or R5,
identichreiefpbretiadpMdifiCancErky grompounssiuetdsper formula (1) in

SAVERCLERP AL Bf HRURR SUPItHRNYS) AS Q!&N@éﬁwgfiazqk?l@; ¢ gf‘(lc)azém or

more preferably, the invention conceris compounds of general form
fAfAndREHNAX 4, among X3, X4, and X5, corresponds to the G4R4

toamula, £ €P1RIFALARRHIRASR AN ANG J§ R4 representing an

alkyl group substituted by one or several group 1 or group 2 substituents,

B@% iBURY: deantier Mdiftarpriferiiearadipacoaiy!isventgibstituted by one
69%8%@%1%&&94@%%&?@%%&%@#gé}? &g%%%wéﬁﬁ%% of the

X3, X4 or X5 groups correspond to the 20 G3R3, G4R4or G5R5 formula,
G3, G4, and G5 representing an oxygen atom, and R3, R4, and R5

represening AbAIKY @RRERRHOSHITGE BY QNS A 3RUSHR %BHﬁéuRﬂsf ﬁf general

roup 2 substituent(s), as previously defined. 25 A particular aspect of the
RUBTR e dR ¥R et othdSBYEEn &3 fofmand (fPircatirgrends to the G4R4
gubstityent is chosen from among group 1 substituents. Preferably, the

%roup 1 substituent is a -0O00R9 type, R9 being such as previously defined
4 representing a hydrogen atom, and

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

substituents, as previously defined.

Another preferential aspect of the invention concerns compounds of general
formula (1) in which two or three of the X3, X4 or X5 groups correspond to the
G3R3, G4R4 or G5R5 formula,

53, 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.

A particular aspect of the invention concerns compounds of general formuia
(1) in which the substituent is chosen from among group 1 substituents. Preferably,
the group 1 substituent is a ~COORY type, R9 being such as previously defined

and representing preferably a hydrogen atom or an alkyl group comprising 1, 2, 3,
4,5 or 6 carbon atoms.

A particular aspect of the invention concerns compounds of general formula
(1) in which only one of the X3, X4 or X5 groups corresponds to the formula

-OC(CH3;)2COORS, R9 being such as previously defined and representing
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and representing preferably a hydrogen atom or an alkyl group comprising
1, 2,3, 4,5 or6 carbon atoms. 30 A particular aspect of the invention
concerns compounds of general formula (1) in which only one of the X3,
X4 or X5 groups corresponds to the formidla -OC(CH3)2000R9, R9 being

viQusl fined and representing 12 preferably, a hydrag
D A RE AT 07 B Gl RURR" Ao g © carbor
atorespreferably, X4 represents a -OC(CH3)2000R9 group, R9 being 5

such as previously defined and representing preferably a hydrogen atom
or an alkyl group comprising 1, 2, 3, 4, 5 or 6 carbon atoms. One

particufavers peateop théeiabdn s cemeasts e (s HiQeERE JosopIRY being

i [o represents a R1 or G1 R1 carbonyl group, 10.G1 bein
Subh BB PSSR At b e e R ensgarBigiom o an
gisyimreop exanmpleing 11 réhr@sénfsca S0BHREHAGHS, -SCH2CH2CH3
group or an alkyl group presenting 7 carbon atoms. Preferably, R1
represents a non-halogenated alkyl group comprising 1, 2 or 15 3 carbon

atoms.@mma@mltafefesabm, i teprésestdian GdBoeBSsHBoRQOHs of general
O R B e S A et

general formula (I) In' whic representsa hy .Weferably,
Wiehely 20crepres@avivashy dediyed ator, X2 is different from a hydrogen

ﬁ?%éfggeﬂﬂﬁ' %Il)géﬁﬁaﬁé%%‘ré@[géngﬁnpon concerns compounds of

general formu repres nl%rglll*ﬁ/'drogen atom. Preferably,
when X2repasetlts ¥ hydpogeendsom -RC isdifle@iy, fr@C A lOsRNgroup or an

) ' pe the invention concerns compounds of
AR 510 BN R BFRY
Preferably, R1 represents a non-halogenated alkyl group comprising 1, 2 or

3 carbon atoms.

Even more preferably, X1 represents a -CHj;, -SCH;, -OCH;s group.

One particular aspect of the invention concerns compounds of general
formula () in which X1 represents a hydrogen atom. Preferably, when X1

represents a hydrogen atom, X2 is different from a hydrogen atom.

One particular aspect of the invention concerns compounds of general
formula () in which X2 represents a hydrogen atom. Preferably, when X2

represents a hydrogen atom, X1 is different from a hydrogen atom.

A particuiar aspect of the invention concerns compounds of general formula

(I) in which X2 represents a halogen atom (bromine, chlorine, fluorine, iodine).

A particular subject-matter of the invention concerns compounds of general
formula (1) in which X2 represents a R2 or G2R2 group, R2 and (G2 being such as
previously described. Preferably, R2 represents a hydrogen atom, a CFz group or

an alkyl group comprising 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Even more
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() in which X2 represents a.halogen atom (bromine, chlorine, fluorine,
iodine). A particular subject-matter of the invention concerns compounds
of general 30 formula (1) in which X2 represents a R2 or G2R2 group, R2
and G2 being such as previously describéd. Preferably, R2 represents a
at up or. ro4ip, Il 4 5.6,
o i ite B O A B PRRI o gl 8rote, -cFs
yeéup, RQEpresenting an alkyl group, -CF3, -OCF3, -OH. A particular
aspect of the invention concerns compounds of general formula 5 (I) in
which D represents a CH2 group. Another particular subject-matter of the

inventibrirgdhieelarsasnegoniride dhvgatiorattonnsuls (tpimprhindsGE gadddal formula

M FREKYE d Qrisulfried ocycle so as to form the following
@rmula!compo?% X3 X4 Qﬁéé}gj@lo / A (II) Preferably, G2 represents

a sulfur atom in general formula (11). In accordance with particular

embodipem of Fgl’éq'lmv%l?t@urbjglﬁ iSRS ﬁ%nﬁ%ﬂggnarceowgé?%egompounds of

below: 15 Compound

gepze@aﬂ‘Fﬁmadipsu[mf@r@&rﬁ@ﬁjﬁéf@ﬂnrsmowm}pummed heterocycle
SeBARTRRANGE A5G W
2-[2,6-dimethyl-4-[3-[2- (h phen -3-0X0- propyl]phenoxy] -2-

methylpropanoic acid 0
(Ih

Preferably, G2 represents a sulfur atom in general formuia (I1).

In accordance with particular embodiment of the invention, the preferred
compounds are indicated below:
Compound 2: 2-{2 8-dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyliphenoxy}-2-
methylpropanoic acid |

N

Compound 2: 2-{2,6-dimethyl-4-[3-[2-(hexyloxy)phenyl]-3-oxo-propyllphenoxy]-2-
methylpropanoic acid
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off i11\200 0 14 Compound 3:
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
benzyloxypropyl]phenoxy]-2-methylpropanoic acid 0 OH S vl 0:~0
Compound 4: 2-[2,6-dimethyl-4-[3-[4-(méthylthio)phenyl]-3- 5

droxyprgpyl]phenoxy]-2-methylprop acid 0 OH_OH Compo
M%%&W—B—H—énethylthlo)phgﬁ]gﬂﬁﬂmw Vit oI mEfﬁy"fh‘O)Pheny'l

bemilphanoxyliBiertyipropranigpoistdoRQidicN 0 10 Compound 6:
2-[2,6-dimethyl-4-[3-[4- (mgthoxy)phenyl} -3-oxo-propyl]phenoxy}-2-

methylpropanoicjacid IH 00 Compound 7:
: [ 14 Ithio)phenyl]-3-oxo-propyl]phenoxy]-2-

Compound 4: 2-{2.6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
hydroxypropyllphenoxyl-2-methylpropanoic acid

2
| /\(O%OH
i i i

S\/\ ‘ iy

A\

OH

Compound 5: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-methoxyimino-
propyflphenoxy]-2-methylpropanoic acid

Compound 6: 2-[2,6-dimethyl-4-[3-[4-(methoxy)phenyl]-3-oxo-propyljphenoxyl-2-
methylpropanoic acid

Compound 7: 2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-oxo-propyllphenoxyl-2-
methylethanoic acid
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methylethanoic acid 15 0 v OH Icy~ Compound 8:
2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-oxo-propyl]phenoxy]-2-
methylpropanoic acid O OOH Jr\~0 5 Compound 9:
2-[2-methyl-4-[3-[4-(heptyl)phenyl]-3-oxdSropyl]phenoxy]-2-

methylpropanoic acid 0 off;0 Compound 10:
2-[2,6-dimethyl-4-[3-[4-gmethylthio)phenyl]-3-
ethyloxypropyl]pliéngxy]-2-me#ylpropanoic acid 0 0 OH S0 10
C d 11:/Ziiﬁz,g-ﬁjmethyl-4-[3-[2-(trif|uoromethyl)phenyl]-3-oxo-
m]-z-methylpropamic acid 16 0 &OH

|

Compound 8: 2-[2,6-dimethyl-4-[3-[4-(propyioxy)phenyl]-3-oxo-propyllphenoxy]-2-
methylpropanoic acid

s

Compound 9 2-[2-methyl-4-[3-14-(heptyl)phenyl]-3-oxo-propyllphenoxy]-2-
methylpropanoic acid

Compound 10: 2-12,6-dimethyl-4-{3-[4-(methylthio)phenyl]-3-
ethyloxypropyllphenoxyl-2-methylpropanoic acid

S\C\I@%

Compound 11: 2-12,6-dimethyi-4-13-[2-(trifluoromethyl)phenyl]-3-oxo-
propyljphenoxy]-2-methylpropanoic acid
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F 20 FF Compound 12:
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]propyl]phenoxy]-2-
methylpropanoic acid 0 /1 OOH S ~\5 Compound 13:
2-[2,6-dimethyl-4-[3-[4-(methylthio)phen{f}-3-oxo-propyl]phenoxy]-
2-methyl propanoic acid igsopropyl ester 0 0 Compound 14:
2-[2,6-dimethyl 4-[3-(!4-( thylthio)phenyl]-3-hydroxyimino-
propyl]phenoyy]-2; e\jv%or@anoic acid0 OOH ~Isit N 10 OH
,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-

Compound  12:  2-[2,8-dimethyl-4-[3-[4-(methylthio)phenylipropyliphenoxy]-2-
methylpropanoic acid

0
| %OH
T
Compound 13: 2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyliphenoxy]-
2-methyl propanoic acid isopropyl ester

Compound 14: 2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-hydroxyimino-
propyllphenoxyl-2-methylpropanoic acid

Compound 15: 2-12,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-
hydroxypropyljphenoxyl-2-methylpropanoic acid
; Q
i ;
O%)\OH
/\\/O\,/\§ |
L
s

OH
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15

F~--00F F Compound 17: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
5 methoxypropyl]phenoxy]-2-methylpropanoic acid tOH 5\\ /0
Compound 18:

2-[2,6-dimethyl-4-[2,3-dihydro-4H-1- ben'%thlopyran 4-one-2-

@%@%ﬁ@] ~2-meffaylpropanois acii-ARH 215 Rrﬁﬂmﬁﬂ%‘cﬂﬂ)phenyi -3-0Xo0-
-[2-methyl-4-[3- -(propylthlo)phenyl] -3-0x0-propyl]phenoxy]-2-
%Ml@vsaaﬁ deetoyioropateimpsishd 20:
2-[3-[3-[4-(methylthio)phenyl]-3-oxo-propyl]phenoxy]-2- 15

methylpropanoic jacid 4 0 OH 0 Compound 21

2-[4-[3-[4-(met eny ‘-3-05?U-propyl]phenoxy]-2-methyl propanoic acid

F.0 O
R
F
Compound 17: 2-{2 6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-

methoxypropyliphenoxy]-2- methyipmpanmc acid
GCompound  18:  2-[2,8-dimethyl-4-[2,3-dihydro-4H-1-benzothiopyran-4-one-2-

yllphenoxyl]-2-methyipropanoic acid
0

Compound 19: 2-[2-methyl-4-[3-[4-(propylthio)phenyl]-3-oxo-propyljphenoxyl-2-
methylpropanoic acid

Compound 20: 2-[3-[3-[4~(methylthio)phenyl]-3-oxo-propyljphenoxyi-2-
methylpropanoic acid




0 5 Compound 22: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
cyclohexylmethoxypropyl]phenoxy]-2-methylpropanoic acid OH s 10 0
1-0 Compound 23: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3 15
butyloxypropyllphenoxy]-2-methylpropandic acid o /( OH 0 19
Compound 24: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
isopropyloxypropyl]%&%W]-Z-methylpropanoic acid0 OOH SO
Compound 25: 2-[2 ethyl-4-[3-[4-(methylthio)phenyl]-3- 5
cyclohexylethyloxypropyliphenoxy]-2-methylpropanoic acid 0 OOH S
Even more preferthe invention concerns the following compounds:
Co 1:
2-[2,6Xdimethyl:4-[3-[4-(methylthio)phenyl]-3-oxo-propyl]phenoxy]-2- 10
methylpropafoic acid; Compound 2:
2-[2,6-dimetl®yl-4-[3-[2-(hexyloxy)phenyl]-3-0x0- propyl]phenoxy] -2-

Compound 21: 2-[4-[3-[4-(methylphenyl]-3-oxo-propyljphenoxy]-2-methyipropanoic

acid
9
o~ o
s
:
5 Compound 22: 2-[2,8-dimethyl-4-[3-[4-(methylthio)phenyl]-3-

cyclohexylmeéthoxypropyliphenoxyl-2-methyipropanoic acid
! 9]
‘ o
0
T

Compound 23 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
15 butyloxypropyilphenoxyl-2-methylpropanoic acid

o
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methylpropanoic acid; Compound 8: 2-[2,6-dimethyl-4-[3-[4-(propy
loxy)phenyl]-3-oxo-propyl]phenoxy]-2- methylpropanoic acid; 15
Compound 13:
2-[2,6-dimethyl-4-[3-[4-(methylthio)pheni#}-3-oxo-propyl]phenoxy}-

2 opanoic acigjsopropyl estey;;can 16:ra 4. : .
_é- , -err%{e yI-24-[3- -%r'ifluoromethg);%%m%%i%-[s 14-(methylthio)phenyl]-3
BRI OMYENEXIPRIRTRAPKD NS W2 Tleacismpounds according to

the invention include their gfereocisomers (diastereoisomers,

enantiomers), pute ornijxed, their racemic mixtures, their geometrical
isomers, their tgGtopners; theiP'salts, their hydrates, their solvates, their

Solid4Qrms, apemixtures thereof, 20 The compounds according to the

as well asgacemic mixtures and geometrical 5 isomers. When an
enantiomerically pure (or enriched) product is desired, it can be obtained
either by purification of the final product or chiral intermediates, or by

asvApBsircal synthesis following the t?'ﬁf@&?ﬁ@ﬂ%ﬂ?@%@e%tﬂfo)pheny!]-3—

ordinary skill'in the art (for example, by using reactives a iral
eyEpssyletovirxvesamiihes axrbrdamgtiy theopargit@fisan have
different stable tautomeric ferms 10 and all these forms as well as their
mixtures are included 'n&k}eﬁnvention. The present invention also
coricerns "phar ;écq tically a%eptable" salts of compounds according to
the’i ion. Géreraltly, this term designates slightly- or non-toxic salts
obta;?@@organic or inorganic bases or acids. These salts can 15 be
obtained during the final purification step of the compound according to
the ™ inventidh or by incorporating the salt into the previously purified
\ompound. Some compounds according to the invention and their salts

could be stable in several solid forms. The present invention includes all
the solid forms of the 20 compounds according to the invention which

includeév%rg%%pg lﬁ')?éi%?ggpy?%@#l%’ention concerns the following compounds:
Compound 1: 2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-oxo-propyllphenoxyl]-2-
methylpropanoic acid;

Compound 2! 2-[2 8-dimethyi-4-[3-[2-(hexyioxy)phenyl]-3-oxo-propyllphenoxy]-2-
methylpropancic acid;

Compound 8. 2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-oxo-propyllphenoxyl-2-
methylpropanoic acid;

Compound 13: 2-[2 8-dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyliphenoxy]-
2-methyipropanoic acid isopropyl ester;

Compound 16: 2-[2 6-dimethyl-4-[3-[2-(trifluoromethoxy)phenyl]-3-oxo-
propyllphenoxyl-2-methylpropanoic acid.

The compounds according to the invention include their sterecisomers
(diastereoisomers, enantiomers), pure or mixed, their racemic mixtures, their
geometrical isomers, their tautomers, their salts, their hydrates, their solvates, their

solid forms, and mixtures thereof,
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mono- and poly-crystalline forms. The compounds according to the

invention can exist in free form or in solvated form, for example with
pharmaceutically acceptable solvents such as 25 water (hydrates) or

ethanol. Compounds according to the ind@ntion labelled with one or more
isotopes are also included in the invention: these compounds are

structurally identical but different by the fact that at least one atom of the
structuféds eepipcrihtly acgdsugope (Haelioacnioor net). Gaplanef or several

' C ' in.the._ str. re of the compounds . ‘
B DR e R SRR S asipgagisomers
anengigifoes) chpas 2 Hr SAXEIC, a4 Owe8Qas70B8%Mnirespedtivady.and geometrical

: inactive. | ticularly preferable si they are easy 21 to.
e R e O S B R ot can e
shisrmttedihaedwy moibpatosuwhths Jinhberpduttwarbhpedfmtedhediates, or by

hel i | dards ical studies, 5 The ,
YRR ey ES OIS E o) SERLEE S, S0 g orainary
gelhelal tbemard (s pravipigsybyefisiny Tieapliveesamtcondiaig tattigsts). Some

] I . -a St iX.(1).in ic oracidic medium of at .
e LA A R A i B forms
xhalthe@d forsns Xs X8I (@) thavhithiXsXarexBrXdedrnid 8 rarantios.
previously given definitions, - then (ii) a reduction step of the resulting

compounds, - and eventually (iii) an introduction step allowin the linking of
functiohkEgeosgrnt invention also concerns "pharmaceutically acceptabie” salts of

compounds according to the invention. Generally, this term designates slightiy- or
non-toxic salts obtained from organic or inorganic bases or acids. These salts can
be obtained during the final purification step of the compound according to the

invention or by incorporating the salt into the previously purified compound.

Some compounds according to the invention and their salts could be stable
in several solid forms. The present invention includes all the solid forms of the
compounds according to the invention which includes amorphous, polymorphous,
mono- and poly-crystalline forms.

The compounds according to the invention can exist in free form or in
solvated form, for example with pharmaceutically acceptable solvents such as
water (hydrates) or ethanol.

Compounds according to the invention labelied with one or more isotopes
are also included in the invention: th_ese compounds are structurally identical but
different by the fact that at least one atom of the structure is replaced by an
isotope (radicactive or not). Examples of isotopes that can be included in the
structure of the compounds according to the invention can be chosen from
hydrogen, carbon, oxygen, and sulfur such as *H, ®H, °C, '“C, "0, "0, *s

respectively. Radioactive isotopes are particularly preferable since they are easy
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- composition according to the inventi

15 The experimental conditions for step (i) in an acidic or basic medium

and for step (ii) are easy to implement for the person skilled in the art and

may vary greatly. The procedures of the syntheses can be particularly

those described under "examples" in thsl invention. The mix of the two
ORGSR BABAIRANRY e J10a' 9B uMslaRdly i§ R
preferably done at room temperature ( %\twee’n about 1 (Q, ang Iég]c t%f? s of the
sibaneeatitapheiropessuteush &Badit) ralinatitwardagieferkdbecause of
lafe.peelerahly in, taeREesanGe haHEANgHARR, such as an alkali metal
hydroxide, like srodium hydroxi(f'e or aﬁ a&a%t ﬁ%% alcoholate like sodium
ethylate. 25 In an acidic medium, the reaction takes place preferably in the
presenge.of, 3.31RNGATHoSUAL ASSNLRRbIari6 Aid i
compounds{)can be isolate%l by classic met od%fc,s‘r(%n%e?[(ﬁc gﬁ#ﬁé@saﬂﬁgmpounds
#hoanerphigresifthes pevices!Ysiasiaatiple, as medicines or cosmetic
products,SARGerUBleRMBRE GhiM RERSSIIhBNELLion concerns

compounds such as above described as medicines. Another

R bjestahatEdifhAstAsEntioacdisdaedivrpriaheasitcabropeipusialbformula (A)
FRMBHRIAG: I @O%m%cgpmﬂm@qutable support, at least one 10
compound as above-described, possibly in association with one or several
other therapeutic and/or cosmetit agtite ingredients. It is preferably a
pharmaceutical composition for theltreatment of complications associated
with metabolic syndrome, insulin resistancg, diabetes, dyslipidemias,
atherosclerosis, cardiovascular diseases, ®bedi#y), hypertension,
inflammatory diseases (asthma, 15 etc,), neurodegenerative pathologies
(Alzheimer's disease, etc.), or cancer, tc. Jhe pharmaceutical -
ispreferably used for treating

ical composition for treating

dyslipidemias. It is preferably a ph

cardiovascular risk |

. (B)
in which X1, X2, X3, X4, and X5 have the previously given definitions,
- then (il) a reduction step of the resulting compounds,
- and eventually (i) an introduction step allowin the linking of functional groups.
The experimental conditions for step (i) in an acidic or basic medium and for step
(ii) are easy to implement for the person skilled in the art and may vary greatly.
The procedures of the syntheses can be particularly those described under
"exampies” in this invention.

The mix of the two compounds is advantageously performed
stoichiometrically. This is preferably done at room temperature (between about
18°C and 25°C) and at normal atmospheric pressure.

in a basic medium, the reaction takes place preferably in the presence of a
strong base, such as an alkali metal hydroxide, like sodium hydroxide or an alkali
metal alcoholate like sodium ethylate.

In an acidic medium, the reaction takes piace preferably in the presence of
a strong acid, such as hydrochioric acid.
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factors related to a deregulation of lipid and/or glucids metabolism 20
(hyperlipidemias, type Il diabetes, obesity, etc.) by reducing the global
risk. Another subject-matter of the invention concerns a nutritional

composition including at least one comgdund as above described. 25

Anothef, subjectzmatter of the invention concerns the use of at least one
compc?[ruﬁ% g%%}rt@%n?s%n ggc”rﬁ?e&%r Se iE’Pe"ﬁl)aeréttlg 5 Sﬁéﬁrrﬂ%%%gt? aIOf one of
ootnmpyitieais imtied et fof ematiogithditeyleheatimadgifes, peaticplarigtheedicines or

ggg%ert?e#%fﬁddboc{getabolism disorders (e.g. dyslipidemias). More

genera € subject- matter of the invention concerns the use of at least
one compound previously 30 described for the preparation of

pharm ical con itiqns, in ed for treating_the cardiovascular
Cisens e SR S R T B RS lagrnos suen
aretiisdeseibenissimedemesteduce the global risk. 23 For example

(but not limitatively), the compounds according to the invention can be
advantageously administered in combination with other therapeutic and/or

cosmetidaifjentss abjeshitpaisilable thitheimvarkator todegetepraenthauckaceutical
- = anti-di Ics:.secretagogues (sulfonylurea (glibenclamide
e e o e

apngoghitasidseyindibiiond e P pESE o mis s fibtaaiididimettiomes suskesral other
igli jogli . Mmi P . onists (tesaglitazar, .
B R e TR R B Ao pngeceutica
REAROEHEOYNTSY, bihaariigednferiformichrbnfieptidysPessdassdd  with metabolic
inhibi 10 (MK-431, vi iptin), Gl -Like Peptide-1.(GLP-1 .
%né%fsgtﬁe(exe!ﬁgﬂﬁi), e\%%?&lr%@%m - ég%&%gév%éringdgﬁg?!ogrer%és’ at)neroscierosns,
clhothsvensiHan alisgaseic cultesitibrayee (fensiiratofiageméitigzitdiseddes (asthma,
r FOXy aryl, Goenzyme A 15 reductas
B e e R b T8 cancer, etc
dHstegharotatdipabaantisisiisr(exetonibey ph\itesteras)icOET Rferably used for
treating dyslipidemias.
| It is preferably a pharmaceutical composition for treating cardiovascular risk
factors related fo a deregulation of lipid andior giucids metabolism

(hyperlipidemias, type 1l diabetes, obesity, etc.) by reducing the global risk.

Another subject-matter of the invention concerns a nutritional composition

including at least one compound as above described.

Another subject-matter of the invention concerns the use of at least one
compound as previously described for the preparation of pharmaceutical
compositions intended for treating multipie pathologies, particularly the ones
related to metabolism disorders {e.g. dyslipidemias). More generally, the subject-
matter of the invention concerns the use of at least one compound previously
described for the preparation of pharmaceutical compositions intended for treating
the cardiovascular disease risk factors related to deregulations of lipid and/or

carbohydrate metabolism and thus, in order fo reduce the giobal risk.
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Cholesterol Ester Transfer Protein inhibitors (torcetrapib), ACAT or acyl-

coenzyme A cholesterol acyltransferase inhibitors (avasimibe, eflucimibe),

MTP (Microsomal Triglyceride Transfer Protein) inhibitors, sequestering

20 agents of biliary acids (cholestyramiZd), vitamin E, polyunsaturated

fatty .aci ega- V.acids. nicotinic acid derivatives (niacin), etc. - . .

ant- el S R B e TR R e e mventon

Conberthdy dhtagam)siyhisitoisigtzne pnilcemdda@ilpnawithribtrequhrappButic and/or
i ' c t ists (. rtan, valsartan, telmisartan, 25 ,

S A S TS e el e ==

propragoteljiabididde sedretagtidarisle Guifetydufesoseliveecindapamigimepiride,

hydrochlarthiazide i- st vasodilators, calcium channel i

biocke h%% e%%ping,?tglo%g’p(lane @{f}ﬁm%di@% ea,(%ﬁ f%‘x?em”%r?é%%ﬁaemnft&@: alpha

- anti-pldtetsti dasntsinhdpions Tiddédne, Rjpyridamitaagidipidediehe80 such  as

Flurbiprofen, etc. - anti-obesity agents: Sibutramine, lipase inhibjtors )
' (ongsggfﬁsfq%ﬁﬁ@?ecarm%%gﬁ%%rggl Fé\{’é?fror%rﬁ[g ists (ARFSHEBantjesaglitazar,

etc. 24mantightiaamatan-reems: fuenpouas cpEICsift Rieshispnactivate the 3

betam ne, dexamethasone, prednisolone, methylprednisolone, o
hydroc%ﬁ%gmé?‘%?ﬁf ,ﬁsﬁfﬁb’é%‘pﬁﬁr{@@ﬂﬂﬁn@fﬁﬁ@gﬁmft@ﬁpaﬁ,?&sw inhibitors
derivedHitm dndoles{eigiipeiaciGisiekiydack. RESA RS Ren-steraid-ant Sgonists
inflammatoay {iru s%of the arylcarboxylic group (tiaprofenic acid,

diclofe&%{&? 8 ta t,cflurbiprofen, ibuprofen, ketoprofen, naproxen,

nabumeiwis,. alminoprofen), NSAIDs (non-steroidal anti-inflammatory

drugs) d(?g_ ed from ox

m loxicam, piroxicam, tenoxicam), NSAIDs
(no- A AL PRt SR e) ROIHE EIeiFrde sraliseeninorirate,
selectiyinfiipielly, HMCeleepxiadotesexiby eligdrorpiiesyslagiegsntsderzyme A
" ts used in the treatment of cardiac . ,
;éi?g%%ﬁég%%%ﬁ%gﬁ%g%]ﬁtiﬁgesdgh as atowastagn, simvastatin, fluvastatinj,
cholesterol absorption inhibitors (ezetimibe, phytosterols), CETP or
Cholesterol Ester Transfer Protein inhibitors (torcetrapib), ACAT or acyl-

coenzyme A cholesterol acyltransferase inhibitors {(avasimibe, eflucimibe),
MTF (Microsomal Triglyceride Transfer Protein) inhibitors, sequestering
agents of biliary acids (cholestyramine), vitamin E, polyunsaturated fatty
acids, omega-3 fatty acids, nicotinic acid derivatives (niacin), etc.

- anti-hypertensive agents and hypotensive agents: ACE (Angiotensin-
Converting Enzyme) inhibitors (captopril, enalapril, ramiprii or gquinapril),
angiotensin 11 receptor antagonists (losartan, valsartan, telmisartan,
eposartan, irbesartan, efc.), beta biockers (atenolol, metoproiol, labetaiol,
propranolol), thiazide and non-thiazide diuretics (furosemide, indapamide,
hydrochlorthiazide, anti-aldosterone), vasodilators, caicium channel
blockers (nifedipine, felodipine or amlodipine, diltiazem or verapamil), etc.

- anti-platelet agents: Aspirin, Ticlopidine, Dipyridamole, Ciopidogre!,
Fiurbiprofen, etc.

- anti-obesity agents: Sibutramine, lipase inhibitors (orlistat), PPARS,

cannabinoid CB1 receptor antagonists (rimonabant), etc.
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thiazidic diuretics (furosemide, indapamide, hydrochlorthiazide,
antialdosterone), ACE inhibitors (captopril, enalapril, ramipril or quinapril),
15 digitalis drugs (digoxin, digitoxin), beta blockers (atenolol, metoprolol,
labetalol, propranolol), phosphodiesteragé inhibitors (enoximone,

miI[inonﬁﬁ_i%wa - {a}%%nts used (i:Jthe tr 0trment of coronar ir']fuffi%ienq(: rednisone
beta bdckers {2 enocfgf, meat%pro?ol, la etalo‘le,xalrgﬁ}%’nolo\éf SRt P ’
channéldibyokénasang nifedgpiamdtiadipiee oraadodipiore pepnidithyiprednisolone,

diltiazem or verapamil), NQ (njtri ide) donors (trinitrine, ispsorbide
iniat )OSR SKrtion s e - At-e ek AL 1) Bidpgtory druge

agentsdagesdsfioteractiof Witld BN&thEdasoxviibddl) cIBIE M) (athostimgidal anti-
agents, ¢jsplatin, and derivatiyes), 25 cytostatic agents.(GnRH . -
Cona R R A R R b B i g, citotenac,
progestifgdmtioe sthatpiproiierys, angmatase ketdprafenetcnaimorene nabumetone,
response. madulators (i ﬁrons, IJ_% etc,), etc. - antiasthmatic drugs , _ .

uch oS BT SR Wheste S g At TR 86 ervea from
cromogiyats |GuettrsaerepapicantagenstamontblBkdby, B@eisteroidal anti-
corticoids used in the treatment of, skin. pathologies such oriasis,.and. | . .
dermatiLn T B8b Lt Tdlol Sh e i Lgehts (anieiict Ve imhibitors
Ginkgo(Silebaxéixtradeamaftigirefaryl, pentoxifylline, piribedil), etc. The

inventi Iso concerns a.method for treati thologies related to 5

ipid and/ P SN REEL LG SISy RE Riristration to & subject,

in partayssntsa hemdam diarnretfootbne giiamitiaf asaffipemast orthiazidic and non-

e o e MRS oo

compoandaidifaiznie) pAadicmttieiidesieabinpiogieakiapult. Mithimithe quinapril),

contextd%ﬁgﬁsin&?@ ison(c}%%;[grr\fn cﬁ’bli%%%) beta blockers (atenolol, metoprolol,
labetalol, propranolol), phosphodiesterase inhibitors  (enoximone,
milrinoneg), efc.

- agents used in the treatment of coronary insufficiency: beta blockers
(atenolol, metoprolol, iabetalol, propranolol), caicium channel blockers
{nifedipine, felodipine or amlodipine, bepridil, diltiazem or verapamil), NO
(nitric  oxide) donors (frinitrine, isosorbide dinitrate, molsidomine),
amiodarone, eic.

- anti-cancer drugs: cyiotoxic agents (agenis inferacting with DNA
(DesoxyriboNucleic Acid), alkylating agents, cispiatin, and derivatives),
cytostatic agents (GnRH (Gonatropin-Releasing Hormone) analogues,
somatostatin  analogues, progestin, antioestrogen drugs, aromatase
inhibitors, etc.), immune response modulators (interferons, 1L2, efc)), etc.

- antiasthmatic drugs such as bronchodilators (beta 2 receptor agonists),
corticoids, cromoglycate, leucotriene receptor antagonists (montelukast),
etc.

- corticoids used in the treatment of skin pathologies such as psoriasis and

dermatitis
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10 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) having2bdeclared disease. The

compo\ygggd%t’l& %ﬁd egﬁf %%l%liscoab%H Ebhcﬁdela q%lﬁ%vgg%gba extract,

the progress or preven erprogr seas
|mprovmg‘ttdmﬁﬂ‘mhllnentoflmmets)iﬁhedH:)oruatmunds of the invention can

finally be administered to healthy patients that might normally develop the
disease or have a significant risk of developing the disease. 20
Pharmabeutivaintmmpaisiticrsiaecasdingriettuel ifve htéatiag vaatiaglegisty related to

hicl table withi .
g O g B B R i SR suiect in
m@smhummt@f aombatible witteptiprheeutoa cisagecarzd pharmaceutical
comﬁr Qw&bgsog%&re [i% SIW Hﬁ%t@ecar eT B mep(r)asvgpg%%ihe term “an

ISe one or severa age 5 or vehicles SRoSan amon
shieddiveemantihiliseferptesanvativasnetd. t/hgemgrmouekildeﬁmsaﬂibf@roduce the

ctabl d ., Soli art| rl e
RS o R MR D S R o -supjec
m@reazmmahammrgmmmmse heegetable oils, acacia,
liposomes, etc. The compositions 30 can be formulated in the form of
injectable suspensions, gels, oils, pills, suppositories, powders, gelcaps,

capsulé"@@aémeblétreatmené'nmmﬁgrh)@tmemaifvgaleym;fmmmr davipesventative
R e PRIUARIANACLPRHL 1R58SR.f QAN IRUNEE) 20 BTN e (such

agents such as cellulose, car onates or starches can advantagéjous?u
asduaThealsnmp eartisutsr compasi dmeving e dieg dccthdiseasgionheandmpounds of

W@m‘%ﬂ %'Ba‘ﬂfgﬁé%%gv ¥§da%i He%ryerFs f\?/rgg’meg f? er)éasm%| 9revent the
ey can be admlnlstere In a syste IC way, per os, p re b
wgﬁcmogretgﬁmfeéh@nd@@%%ﬁmuexamp:bemgréhermﬁ%@y of patlents The

i@HrﬂHBHﬁBHIanr%%%nﬁon can finally be administered to healthy patients that

might normally develop the disease or have a significant risk of developing the
disease.

Pharmaceutical compositions according to the invention advantageously
comprise one or several excipients or vehicles, acceptable within a pharmaceutica;
context (e.g. saline solutions, physioiogical soiutions, isotonic solutions, etc.,
compatible with pharmaceutical usage and weli-known by one of ordinary skill in
the art). The compositions can comprise one or several agents or vehicles chosen
among dispersants, solubilisers, stabilisers, preservatives, etc. Agents or vehicles
useful for these formulations (liquid and/or injectable and/or solid) are particularly
methylicellulose, hydroxymethylcellulose, carboxymethylceliulose, polysorbate 80,
mannitol, gelatin, lactose, vegetabie oils, acacia, liposomes, etc. The compositions
can be formulated in the form of injectable suspensions, gels, oils, piils,
suppositories, powders, geicaps, capsules, aerosols, etc., eventually by means of

galenic forms or devices assuring a prolonged and/or slow release. For this kind of
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15

subcutaneous route, by transdermal route, by intra-arterial route, etc. For
the injections, the compounds are generally conditioned in the form of

liquid suspensions which can be injected usingue syringes or perfusions,
for example. 10 It is understood that the2épeed and/or dose relative to the

#n}%clﬂo oW bgrﬁd%otgﬁ ab 2 Siggg r%ig%gr%iigsjno}hs ar{:thiFn fcl*J nCt«ia% gﬁta eousl
the patient; e pa%hoLfogy, K& Torm of GUminia ration; etc. ﬁpr@aﬂly, i ag ¥
pempetinds administered at doses varying between 1 pg and 2 g per

adminisyation, preferantialy iom 04mg.o 18 et aIMNBIAtEN con can be
ministration can be daily or éven several timées pef day, if I5 necessary.
adidingsiatyd thedierpasitians accondingfeyené ioneatidhesnfindudenple, they can
her agents or active constituents. 27 LEGENDS TO THE FIGUR .
R B B LT o 7S oI &Y oy aaigipn: o by
inepkonmatigidags - (DL eketeskerdhirden Oesigitytyipoprat@muscular  route, by
holesterol - HDL -cholesterol = High Densijty Lipoprotein.cholesterol ; -
ooy o PR ol R S ot For the
hyecodh66: thevitrorspeluatonaoéthgaPRratyactivati#ibpeapertiethef fhem of liquid
cor}réo%%%jnssof ttwri' in\é%ntt)ié) ri'naeccgt%ﬁjit?s%oége dlp r%eeTher act}}/ ationOffor example
PPARSTS evaluated i vitto ﬁsmg a mo eyﬁxdngﬁigropoﬁasutsﬁcr’]e ’ pe.
{00 SaniEsioodabuat higetlse ¢sxhsodiitiodakactaliivef thinemischadecap bé adapted

he DNA .15 bindin main of the Gal4. transcription. factor. of yeast and
BV RS o DR L el IR B R R Y88, he form
obrapminidéarienestéd i ynsabyofibetweerpddfidandd@inmemd at doses varying
4-PP ; imeras.. The induction factor..i.e. the ratj
BB A 8 e A P ERER 10 8% mg 1o 1 g per
cnestedice inddoddiblyatiercardrolbis daily or even several times per day, if

necessary. Additionally, the compositions according to the invention can include

other agents or active constituents.
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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, y, 8 activating properties of compound 1;
25 - Figures 1-4, 1-5, 1-6: In vitro evaludtfon of the PPARa, y, 8 activating
properties of compound 2 eGIgNBS krd Hrf %%UR‘E'%O evaluation of the
PPARa, y, 8 activating properties of compound 3; - Figures 1-10, 1-11,
1-12: In vitro evaluation of the PPARa, y, 8 activating 30 properties of
SPPRAHEE S uSieStheks dopfhel:1o: In vitro evaluation of the PPARa,
y, 6 aclivafing propertiesor compound 5; 28 Figures 1-16. 1-17, 1-18: In
vitro ebeidatiGRBPGINPHARa, v, 6 activating properties of compound 6;
Figureg {19, dr#81:1-21: In vitro evaluation of the PPARa, y, 8 activating
properties of compound 7; 5 - Figures 1-22, 1-23, 1-24: In vitro evaluation
of the PIPKRANG/o&tating properties of compound 8; Figures 1-25,

1-26, 1B MRS SRLARN OEHG AR ofe %%Y@é@?woperﬂes of
compound 9; Figures 1.28, 1-29, 1-30: In vitro evaluation of the PPARa, vy,

6 activiitlgClolgrépatedlighbiapeiiné iropratpjoreRolasterol 32, 1-33: In

vitro evpluatien QEURe BIRARSH Y. SAEIRIROL NORRILSS Glgemerynd 11,
Figures 1134, 1-35, 1r-36: In vitro evaluatio)r% of the PPARa, y, 6 activating

properties of compound 12; 15 - I_Encpres 1-37 1738, 1-39: In vitro
BHaliraton. of {her RipA R Wed AR RBPSHIE PR AR BReNATH broperiies of

the compounds of the invention according to the dose

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 lig'and of the different PPARSs.

The compounds are tested in doses of between 107 and 100 pM on Gal4-PPARG,
y, and & chimeras. The induction factor, i.e. the ratio between the luminescence
induced by the compound and the luminescence induced by the control, 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 PPARc, v, & activating

I

properties of compound 1;

- Figures 1-4. 1-5, 1-8: In vitro evaluation of the PPARw, v, & activating

properties of compound 2;

- Figures 1-7, 1-8 1-8: in vifro evaluation of the PPARg, v, 8§ activating

properties of compound 3;

- Figures 1-10, 1-11. 1-12: In vifro evaluation of the PPARq, v, & activating

properties of compound 4;

- Figures 1-13, 1-14, 1-15: In vifro evaluation of the PPARq, v, § activating

properties of compound &;
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- Figures 1-40, 1-41, 1-42: in vitro evaluation of the PPARa, y, 8 activating
properties of compound 17; - Figures 1-43, 1-44, 1-45: In vitro evaluation
of the PPARa, y, 6 activating 20 properties of compound 18; - Figures
1-46, 1-47, 1-48: In vitro evaluation of ti#8PPARa, y, 6 activating

ies of -49, 1-50, 1-5
P b B - el BT SVENALGT T 305 T A aad activating

1-52, 1p5dhdrifek b1 yifrapenalgd@ion of the PPARa, y, 6 activating

properties of compoun Figures 1-55, 1-56, 1-57; In vitro evaluation

01 the PRMFES - Eonclelris2arooHiEe o EMRRIGA 205 Frfuhas 166 ctvating
1-59. 1nedhdimidl efysussion of the PPARa, y, 6 activating 30 properties

of com ound 23; - Figures 1- 61 1-62, 1-63: In vitro evaluation of the
e LB e o bRk, 5 acvating
1-65, %%nggg%fe(y EeUeRE the PPARa, T, S activating properties of

compoun 25; Figures 2-1 to 2- d: In vivo evaluation, on ApoE2/E2 mice,

of hypdiisiasid -Boprhpitid<2dndrs it anelyabparaédns RBARthusi activating

of HDL: ggﬁgﬁg%c& (?ounds according to the invention The
effect oft e compounds’'according to the invention is evaluated in vivo on

mice hineingzed-BY tHe2E? kSGirin apttipepatteitivh (F2/E2PRARKey, & activating
dyslipi / r of total cholesterol, of triglycerides, and
T Ry

plasm meastured after 8 or 14 days of a per os

treatméetigwigls _tha cotmppundiiadoovimgdedhaimvenfidhe TRRAR ¢, v, & activating
parameters are compared to e obtained from the control animals

(anlma@ ﬂ%?#ggtéggﬁW&%ng ﬁf ounds according to the invention): the

measureddiereree 3heiystiss hypalipslewiguation of the PPAR, v, 8 activating

properties of compound 12;

- Figures 1-37. 1-38. 1-39: in vifro evaluation of the PPARGc, v, & activating

—

properties of compound 14;

- FEigures 1-40. 1-41. 1-42: In vifro evaluation of the PPARGq, v, & activating

properties of compound 17;

- Figures 1-43, 1-44 1-45: In vitro evaluation of the PPARGq, v, 6 activating

properties of compound 18;

=~

- Figures 1-46 1-47, 1-48: In vitro evaluation of the PPARG, v, 8 activating

properties of compound 19;

- Figures 1-49, 1-50, 1-51: In vitro evaluation of the PPARG, v, & activating

properiies of compound 20;

- Figures 1-52, 1-53  1-54. In vitro evaluation of the PPAR«,

=<

, & activaling
properties of compound 21:

- Figures 1-55, 1-56, 1-57: In vifro evaluation of the PPAR, y, & activating

properiies of compound 22;

- Figures 1-58, 1-58, 1-60: In vitro evaluation of the PPARGq, v, 6 activafing
properties of compound 23;
- Figures 1-61. 1-62, 1-63: In vitro evaluation of the PPARc, v, & activating

properties of compound 24;
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15 effect of the compounds according to the invention. - Figure 2-1:

Plasma cholesterol levels after 8 days of treatment with compound 1,
administered at 50 mpk; - Figure 2-2: Plasma triglyceride levels after 8

days of treatment with compound 1, ad&¥nistered at 50 mpk; 20 - Figure

2-3: P t vels after atment w mpo

5, S s e e AHe AL S o e © sctvting
accordingpierties oivemtipoisdl@devaluated by measuring, in the hepatic

tissue, the expreSS|on of genes involved in lipid 25 and/or glucids

jon is,.
vRoli :demzc

5MMIﬂalm@smmuhtthe wtmbetwseofttberslahﬁhesmalfmﬂﬂeeﬁdﬁsteroI of

{he sampngacsording to the dnvention) and the average of the relative
L iculated. The higher-the

induction factor is, 30 the more the compound promotes hepatic gene

r%% fln Hégﬁlllla% %)é%r% aléi %Sﬁle g\fé\el gﬁroef h%\}éﬂla% in vivo on

es 0 taln Wlt experimental” group. Xpression
mnmjm@ymwhbq Dres ydisefornasaiase otisiof &riE2) 2 the hepatic

i R e aleL 180 VR R, an

gayinaliecadptiviatiiuears vitheuEiEfiadise ‘idftéa‘&daya péneamaiment with

ih tered at. 0om kF| re26 rssmnofACO
g%:y- oenzyme]% Eglﬂiﬁ p?émﬁg {l?n the %Sp?a iC |ss§e oF thE E%?@fared 1o
thosseifites depys (ﬁﬁwe:amh@htamthatmmpwa& haddnemisterathahs0compounds

Figu Si K4 i, th atic ti sye of he
R N SRR SR R e g
affsavof hepkmpounds according to the invention.

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

- Figure 2-2: Plasma triglyceride ievels after 8 days of tfreatment with
compound 1, administered at 50 mpk;

- Figure 2-3: Plasma cholesterol ievels after 14 days of treatment with

compound 8, administered at 3 to 10 mpk.

The effectiveness of the compounds according 1o the invention is also evaluated
by measuring, in the hepatic tissue, the expression of genes involved in iipid
and/or glucids metabolism and in energy dissipation. Each jevel of genes
expression is normalised regarding the expression level of the reference gene
36B4's. 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
relating to the control group is then calculated. The higher the induction factor is,
the more the compound promotes hepatic gene expression. The final result is
expressed as an average of the induction values obtained with each experimental

group.
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- Figure 2-8: Expression of ApoClll in the hepatic tissue of the E2/E2

mouse, after 14 days of treatment with compound 8, administered at 3 to
10 mpk - Figure 2-9: Expression of ACO in the hepatic tissue of the E2/E2
mouse, 15 after 14 days of treatment wih compound 8, administered at 3

to 10 mpk Figures 3-1 to 3-9: In vivo evaluation, in the db/db mice of »
hypb|ipﬁi%ﬁe%ﬁpe‘?a@§%$mw&|aﬁwﬁrob%%wt@%ﬁhﬁﬂwww Kinase,

HDL-chedesierdd pfigOtkee Repirumeds @Ccerding teMeinwention Taker 8 days of
effect of the compounds according to the invention is evaluated in vivo on

the dof@FIMEBIYINSEIRRY T 1SRINFIIId @8RBI, triglycerides,
and plasmaefes fappasidronlisr R8stys (N?JWS&&%@@%WHWHB Wehatic tissue

compounds according 25 to the invention. These parameters are

compafd bbb frorAtRE SorfAYarfthaieaimpnlisbt veaagound 1,
with the,¢emmpALRsts ACsONeiRE to the invention): the measured difference

shows the hypolipidemic effect of the _compounds according to the ) )
invemi&wﬁéﬁ 5P BRI HCEhiReHst 987 e CX8iaE s o PaImitoyl) in
treatmené Wip 24 caspeursd &administraiethss SQfBpks G eot-Featment with

Plasma triglyceride levels after 28 days of treatment with compound 8,

adminiSRIFRPYPS 0! kg Steige 81328 BRisma free fatty acid levels after
28 days gl atnepiyyitstompprmka, admipistasatdatiSUBpKFBe2/E2 mouse,

effectivepess of the campounds according to the invention is also
evaluaf@is 6yARE S g R yat Sprarruelbradiinisiyadgle thel 0 mpk
expressiguef the: gepesdsivel\d Mo pRdfAE Grspatiy dkeanataRolisE? mouse,

and in energ dissipat]'lon. Each level of gene expression is normalized in

regardiﬂg% %Qﬁyéssg JreRVBEBE WaRFARRYEHE BasnnFerRE i to 10 mpk

tissue, PigigaardnotikerexpiestoA BEeiokefamnar ared &3 tRdhe2/E2 mouse,
gastrocnemi%% skeletal muscle. The induction factor, 10 i.e. the ratio
r

betwee tfle YeGRVR QigrRATRRcWEDLFIMPesRpSuAd RS RIRY & 3rie 10 mpk

invention) and the average of relative values relating to the control group,
is

Figures 3-1 to 3-9: in vivo evaluafion, in the db/db mice, of hypolipidemic

properties and stimuiative properties of the synthesis of HDL-cholesterol of

the compounds according to the invention

The effect of the compounds according to the invention is evaluated in vivo on the
db/db mice by measuring the levels of HDL-cholesterol, trig!ycerides, and plasma
free fatty acids after 28 days of a per os treatment with the compounds according
to the invention. These parameters are compared to those obtained from the
control animals (animais not treated with the compounds according to the
invention): the measured difference shows the hypolipidemic effect of the
compounds according to the invention.

- Figure 3-1: Plasma HDL-cholesterol levels after 28 days of treatment with

compound 8, administrated at 50 mpk
- Figure 3-2: Plasma trigiyceride levels after 28 days of treatment with

compound 8, administered at 50 mpk;
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then calculated. The higher the induction factor is, the more the compound
promotes gene expression. The final result is expressed as an average of

the induction values obtained with each experimental group.Figure 3-4:
Expression of 15 PDK4 in the hepatic tisdue of the db/db mouse, after 28

days of fhealment Wi, campoungs, aminisielehakrG B Rk d gt 3 thent with

Expression 0 O (acyl-Coenzyrne A oxidase 1, palmitoyl) in the hepatic

tissue SPTRRCUISEAS rAdlYE I dpata @8/gektreatment with compound 8,
administered at 50 mpk 20 - Figure 3-6: Expression of UCP2 in the

skeletal muscle tissue of the db/db mouse, after 28 days of treatment with
EbmpogatvereampishecPaEDINg kRS TRt foatherdrwentignitpoalso evaluated

By e thﬁxaﬁgﬂé‘ﬁ@rﬁﬂ@tméfsgﬁ@?rt%%téhetﬁg{@,oﬂ@%ypression of the

according to the invention by measuring the secretion of MCPI o
FNeSciEsivecR dpidianaiin seupeR stedrdmgtab aleThwsitidh eagagy dissipation.

sienlied withEMAThe antHnlarmanncerCie gh R SR RYBAS sion level of

according to the invention were 30 evaluated by measuring the secretion
wRIence (IR GABEHRIRRABEE BiGIdsE IR, by TREA R degtexprassian level of

fefe?éQUERWEM S GOMMROYBEE AGEORING Lk MNGaINYRIZQD 3L induction factor,

stimulated simultaneously with PMA (Phorbol 12-myristate 13- acetate,

UhidRepratifo RNy RSAIRIA TRIEIE SigoasEns verd AYdiseRaTRsrendarprding to
e IRRMRAPRRA0ER)- lardgesdY fdiatve SeffRee B e control group, is

compound according to the invention inhibits the inflammatory reaction. -

hgurealauiaisd sddigtibinbemthel ipdorbepcieniemdtacieprotm- )gn compound

pHRbBengenie s @it Sdnoie af{Eraiast \’é’i@%ﬁ@é@%ngé’aé average of the
adminjstered at 1 pM STATISTICAL ANALYSES 10 The statistical studies

EshisEesr RbirrieRtaiRse MBI CHoD o @RI @higErRE iameda: Expression of
analysis okyafanee nilianetk By July d8348 PRJESUISIIR 28 days of treatment
with compound 8, administered at 50 mpk
- Figure 3-5: Expression of ACO (acyl-Coenzyme A oxidase 1, paimitoy!) in
the hepafic tissue of the db/db mouse, afier 28 days of treatment with
compound &, administerad at 50 mpk
- Figure 3-8 =xpression of UCP2 in the skeletal m;;sci'e tissue of the db/db

mouse, after 28 days of treatment with compound 8, administered at 50
mpk

Figures 4-1 to 4-3: In vitro evaluation of the anti-inflammatory properties of

the compounds according to the invention by measuring the secretion of

MCP1 by monocvies, freated with compounds according fo the inveniion
and stimulated with PMA

The anti-inflammatory effects of the compounds according to the invention were
evaluated by measuring the secretion of MCP1 (Monocyte chemotactic protein-1)
by THF1 monocytes treated for 24 hours with the compounds according to the
invention and stimulated simultaneously with PMA (Phorbol 12-myristate 13-

acetate, which promotes an inflammatory response in cells and their differentiation
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15

compared to a control group according to the value of parameter p: 01* :

p<0.05; oo/**: p<0.01; 000r**: p<0.001. 15 33 EXAMPLES Classical

reagents and catalysts are commercially available (Aldrich, Alfa Aesar,

Acros, Fluka or Lancaster). 5 Nuclear m@gnetic resonance spectrums of
RBLORANIR Sy eremeasered Ras BIUEL AGROPP RRSHOMERE:  compound

emrca Were expressed in ppm (parts per million) an

aplitidgnofiththaliviresipraisiveits tes onlied rmtmh remclisnal

abbrevi E I I rt t

compo e B R RO ST BEIE SRR ot

inventidmérerobtaigahy aftrictian, fdﬂmeng@néreﬁméﬂ‘he mﬁce@omsound 8,

mentro%q%é)gé sdpg compounds claimed or described in

uS200 patent. General procedure A: reduction of

diphenylpropanones with triethylsilane To a solution of

diphenylpropan-2-one in dichloromethane were added 20 triethylsilane

then trifluoroacetic acid drog?xﬂg&ﬂﬁe W)ﬂﬁ‘_%ﬁé The reaction

mixture was stirred at room TEHTpETHtUEHﬂ%ThEﬂEMD follow-up was

performed by thin layer chromatography The reaction mixture was

h&%ﬁéﬁ%ﬁ;gﬁ[&jgge Igygwg?%%@gtgatgﬁd VY"“?””) and/or a univariate

loro he c organlc ayers were rled oV

ﬁiﬁ@\é%l@naéyﬁfat@f amrmmef@rm@dﬁdfeﬁré“drk@adtmééwré**zb The resulis are

Y her
Merc RP18 12p 91%%??@‘%@5%@@ é ?ap')l‘lr%l%ce re B:
réduptiorOst alﬁﬁelﬂﬁ)&‘p Homnes with. Eﬁlﬂachlorosrlane To a solution of
diphenylpropan-2-one in acetonltrile were added sodium iodide,
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30 then tetrachlorosilane drop by drop. The reaction mixture was stirred at
room temperature and the reaction follow-up was performed by thin layer
chromatography. After 30 minutes to 2 hours, the mixture was partitioned
between chloroform and water. The aq@@ous layer was extracted with
chloroform. The 34 combined org%r%‘ﬂ W gwere dried over sodium
sulfite, then dried over magnesium sulfate an %Iconcentrated under
reduced pressure. The residue was columns chromatographed
GERA N B I ORI ML T MMBReh, Alfa Acsar,

5"250 mm).5 General procedure synt es X|mes and oxime
RAthess %@wm@’f@r@henylpropan 3-one in pyrldlne was added 0-
alkylhydroxylamine hydrochloride. After 16 hours of reflux, the mixture
was concentrated under reduced pressure. The residue was column
NHedsaaDRapskie f@@@ép@@ﬂ@@ﬁr@@@@@hﬁﬂ%m&swa@ measered on a
BRRKP el BbeayRRRRRE OB AR feekanelugy

b s rh% o%rs at 50‘8 E)féré':()oarts per

borohydride. The reaction mixture was stirre for 16
miteroo8mey thewsnitheoredciivn MR reignaishydretydedaiingd by with the usual
SORRSHMkated under reduced pressure. 15 The residue was partitioned
between diluted hydrochloric acid solution and- dichloromethane. The
organic layer was washed with water, dried over magnesium sulfate and

: CHORMASH LIPS, AN 20 General procedure E: ether synthesis A
solution of dlphenylpropan -3-o0l in a water/alcohol mixture in presence of a
catalytic amount of trifluoroacetic acid was strirred vigorously at the

GppiepHats fGApEIAGIS, thernemiismrarie niisinedveteprstiameiotihwing one

B IHNIBWESdures mentioned below, using the compounds claimed or described in
US2005176808 patent.

General procedure A: reduction of diphenvipropanones with triethylsilane

To a solution of diphenylpropan-2-one in dichloromethane were added
triethylsilane then trifluoroacetic acid drop by drop (7.5 equivaients). The reaction
mixture was stirred at room temperature and the reaction foliow-up was performed
by thin fayer chromatography. The reaction mixture was washed with water. The
aqueous layer was extracted with dichloromethane. The combined organic layers
were dried over magnesium sulfate, and concentrated under reduced pressure.
The residue was column chromatographed (preparative HPLC, lichrospher
(Merck) RP18 12um 100A, column: 25*250 mm).

General procedure B: reduction of diphenvipropenones with tetrachlorosiiane

To a solution of diphenyipropan-2-one in acetonitrile were added sodium iodide,
then tetrachlorosilane drop by drop. The reaction mixture was stirred at room
temperature and the reaction follow-up was performed by thin layer
chromatography. After 30 minutes to 2 hours, the mixture was partitioned between

chloroform and water. The aqueous layer was extracted with chioroform. The
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25 extracted with dichloromethane. The combined organic layers were
dried over magnesium sulfate, filtered then concentrated under reduced
pressure. The residue was column chromatographed (preparative HPLC,
lichrospher (Merck) RP18 12pm 100A, 6lumn: 25°250 mm). 30 Example
, Si un carding to the invention 35.. Compound.
e JS e e S D S i e over
mheghestep ssdiatecaind soni@Hirgag~ubiden rediist argesune. Wae residue was

d ' e r ing 2-[2.6: 5
S R B b SRty RP1s 12um
heSHhy romamoRS 525} somd)1.3 equivalent amounts of triethylsilane;
Appearance: white solid; F= 109-110C. NMR'H (300 MHz, CDCI3, 5in
ppm): 1.42 (s, 6H), 2.19 (s, 6H), 2.53 (s, 3H), 2.89 (t, 2H, J=7.59Hz), 3.25
(eperaloToeekinyea 8 S yoitrie)s DA chedhid ®difer3theds7.88 (d, 2H,

=8.17/H S(ES- e -1). d2:2-12 ..
B s L b e I s, was adved O
mwm¢ropﬂﬂOMi@wmehlbkim.~/a_f¢eri51 Thismompofunmdfivas fnepanedure was
lwing.thg %ﬁ?j%ﬁ%‘é?!&&&%fr%éu‘%!”ﬂ%'%&a ue was column chromatographed.

General procedure D: alcohol synthesis

Te a solution of diphenylpropan-3-one in ethanol was added sodium borohydride.
The reaction mixture was stirred for 16 hours at 56°C (122°F). After cooling down,
the reaction mixture was hydrolysed and concentrated under reduced pressure.
The residue was partitioned between diluted hydrochioric acid solution and
dichloromethane.

The organic layer was washed with water, dried over magnesium sulfate and
concentrated under reduced pressure. The residue was column chromatographed
(Preparative HPLC, lichrospher (Merck) RP18 12um 100A, column: 25*250 mm).

General procedure E: ether synthesis

A solution of diphenylpropan-3-of in a water/alcohol mixture in presence of a
catalytic amount of trifluoroacetic acid was strirred vigorously at the appropriate
temperature, then concentrated under reduced pressure. The residue was
extracted with dichloromethane. The combined organic layers were dried over
magnesium sulfate, filtered then concentrated under reduced pressure. The
residue was column chromatographed (preparative HPLC, lichrospher (Merck)
RP18 12um 100A, column; 257250 mm).

Example 2: Synthesis of the compounds according to the invention
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dimethyl-4-[3-[2-(hexyloxy)phenyl]-3-oxo-prop-2-enyl]phenoxy]-2-methylpr
opanoic acid, and 1 equivalent amount of triethylsilane; Appearance:
white solid; F= 73-75C. 20 NMR'H (300 MHz, CDCI3, 6 in ppm): 0.89 (t,
3H, J=6.72Hz), 1.32 (m, 4H) 1.45 (m, 38), 1.52 (s, 6H), 1.82 (m 2H),

é [9J® ﬁ ) —(E- =0 JZ?- 4= i-.A H 81)(3)( IQO . enoxyl-2-

mﬁhﬂ&mmgq 89Hz) MS(ES MS): 439.4 (M 1). 25 36
Compound 3: 2-i2,6-dimethyl-4-[3-[4-(methylthio)phenyll-3-

benzyloxypropyl hela ylt2-methylpropanoic acid 0 0 AAOH 0\~To a
3olut|on of 2- [ imethyl-22f3-[4-(methylthio)phenyl]-3- 5

| prop. ‘ ny-Z-methyIpropanoic acid in
N, l-dimethylformamide at 0C was added sodium hydride (2.2
equivalents) for 15 minutes. Benzyle bromide (2.2 equivalents) is then
added and the mixture was stirred for 16 hours at room temperature. The

TS R e e A SO L Qe R SOSTie B, 2126

yI acetat combined-organt

dia@’nbglﬂﬁni%M%memwﬁmdmwwﬂrﬁmmedmﬁmwmmpmssure
) droxid
S S T B B s P e

é@mwﬁaawdwhtﬂerswbdu%ed PEe440rE The residue was acidified with a

SIS B MR LSRR NI, 2.0

fie2byl thehs@HerBratkedtueer JeT Bmdpressares, T restiedvas, J=8. 17Hz),

?cz)él%:?qu&o %ﬁﬁ%i%é%r%pri;atlve HPLC, lichrospher (Merck) RP18

MS(ES-MS): 385.3 (M-1).

Compound 2: 2-[2 8-dimethyl-4-[3-[2-(hexyloxy)phenyll-3-oxo-propvilphenoxyi-2-

methyipropanoic acid
o
2\”/0%0;4
W

\//\//\/O 0

This compound was prepared following the general procedure A, using 2-[2,6-
dimethyi-4-[3-[2-(hexyloxy)phenyl]-3-oxo-prop-2-enyllphenoxy]-2-methyipropanoic
acid, and 1 equivaient amount of triethyisilane;

Appearance: white solid; F= 73-75°C.

NMR "H (300 MHz, CDCls, & in ppm): 0.89 (t, 3H, J=6.72Hz), 1.32 (m, 4H), 1.45
(m, 2H), 1.52 (s, BH), 1.82 (m, 2H}, 2.21 (s, 6H), 2.93 (t, 2H, J=8.19Hz), 3.33 (1,
2H, J=8.18Hz), 4.05 (1, 2H, J=6.42Hz), 6.87 (s, 2H), 6.95 (m, 1H), 7.01 (m, 1H),
7.44 (m, 1H), 7.68 (dd, 1H, J=1.77Hz, J=7.89Hz).

MS(ES-MS): 439.4 (M-1).
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Appearance: off-white solid; F=69-71 C. NMR 1H (300 MHz, CDCI3, S in
ppm): 1.49 (s, 6H), 1.90 (m, 1H), 2.14 (m, 1H), 20 2.19 (s, 6H), 2.52 (m, 1
H), 2.52 (s, 3H), 2.68 (m, 1 H), 4.24 (d, 1 H, J=11.8Hz), 4.28 (t, 1H,

J= 525Hz) 4.47 (d, 1H, J=11.8Hz), 6773@ 2H), 7.31 (m, 9H).

thyl-4-[3-[4-(methyithio)phenvl]-3-

& FEY RO natiylorermiciacdi§7 0/ Oy OH ~Is OH

Thls compound was prep@red following the general procedure D, using

2-[2,6- d i methy|-4-[3-f ethylth i o)p henyl]-3-oxo-p ropyl] p

henoxy]-2-me Iqsrop noi€facid, and 3 equivalent amounts of sodium

5 ride; 5 rance: yellowish solid; F= 49-51 C. NMR'H (300

MHz, CDCI3, 3 in ppm): 1.52 (s, 6H), 2.04 (m, 2H), 2.22 (s, 6H), 2.5 (s,

),34.66 (dd, 1 H, J=5.7Hz, J=7.5Hz), 6.84 (s, 2H), 7.27 (m,

4H) MS(ng 3 (M+1). 10 Compound 5:
2-[2,6-dimethyl-4-[3-(4-(methylthio)phenvll-3-methoxyimino-
EmpylIphenoxyl@luté:thyipropaﬁoic acid[ D6 Aoty TS ddripatimglthviadphenyl}-3-

t rocedure C,us [
T T e PR S S T NS Betfmamise =t 0°c
waﬂé@i&d sﬁtmsaramdedye(]mﬁnehwmumwonﬂHr@@@ NBenz@BG3mide (2.2

gdﬂl@&@l)l'té) §9 %e%Hgd%g& (é:‘hg '1?162 éﬁ?x{f’t’rg’ Hvztas stirred for 16 hours at room

temperature. The mixture was partitioned between a saturated ammonium chloride

solufion and ethyl acetate. The combined organic layers were dried over
magnesium sulfate, filtered then concentrated under reduced pressure.

The residue was diluted in ethanol in presence of 2N sodium hydroxide solution
(20 eq.). The reaction mixture was stirred for 6 hours and concentrated under
reduced pressure. The residue was acidified with a diluted hydrochloric acid
solution, then extracted with dichioromethane, The combined organic ‘iayers were
dried over magnesium sulfate, filtered then concentrated under reduced pressure.
The residue was column chromatographed (preparative HPLC, lichrospher
(Merck) RP18 12um 100A, column: 25250 mm).

Appearance: off-white solid; F=69-71°C.

NMR "H (300 MHz, CDCls, & in ppm): 1.49 (s, 8H), 1.90 (m, 1H), 2.14 (m, 1H),
2.19 (s, 6H), 2.52 (m, 1H), 2.52 (s, 3H), 2.88 (m, 1H), 4.24 (d, 1H, J=11.8Hz), 4.28
(t, 1H, J=5.25Hz), 4.47 (d, 1H, J=11.8Hz), 6.77 (s, 2H}, 7.31 (m, 8H).

MS(ES-MS): 477.3 (M-1).

Compound 4: 2-[2 B-dimethyl-4-[3-[4-(methylthio)phenyl]-3-
hydroxypropyliphenoxvyl-2-methvipropanoic acid
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(m, 2H), 2.96 (m, 2H), 3.99 (s, 3H), 6.84 (s, 2H), 7.20 (d, 2H, J=8.47Hz),
7.51 (d, 2H, J=8.47Hz). 20 MS(MALDI TOF) : 416.4 (M+1). Compound 6:
2-[2.6-dimethvl-4-(3-[4-(methoxy)phenyll-3-oxo-propyliphenoxyl-2-
methvlpropanoic acid 38 0 OOH 511, @7This compound was prepared
fioowing the general procedyre B, using 2-[2,6- d
imethyl-4-[3-[4-(mtho>a()ph nyl]-3-oxo-prop-2-enyl]phenoxy}-2-methylpro

panoic acid, angFs eguivalentmounts of sodium iodide and 5 equivalent
anay hlorosilane; Appearance: white solid; F= 279-281 C.
NM 00 MHz, CDCI3, 6 ppm): 1.52 (s, 6H), 2.22 (s, 6H), 2.94 (t, 2H
J=7.5 20 (t, 2H, J=7.59Hz), 3.87 (s, 3H), 6.88 (s, 2H), 6.93 (d, 2H

J=8.76Hz), G195 (d, 2H, J=8.76Hz). 10 MS(ES-MS): 369.3 (M-1).

R AR s PSRRI BIPHIR S SETFTELAISRENBIE:D: v 2126
rhmhmgtwa[ﬁa[é—amdtﬁy@hﬁ@iﬁe@@&&f@pr%}pﬂw@xﬁ&p@h@kopanozc

Arlr%;/ Q@’?é‘%ﬁ? @?ﬁo%eb? % Sé)?gn 519860 ycmq]c“fdhenoxyethanoic

Agidearahte eyriloalisit mhduﬁts@@-ﬁdk:fl@m iodide and 5 equivalent

AR SobehRehIupRliang; Arpearanee: white,soliq; FE138-133G, e, 6H). 2.5
(s, 3H), 2.63 (m, 2H), 4.66 (dd, 1H, J=5.7Hz, J=7.5Hz), 6.84 (s, 2H), 7.27 (m, 4H).
MS(ES-MS3): 389.3 (M+1).

Compound 5: 2-[2 6-dimethyl-4-[3-[4-(methylthio)phenvi]-3-methoxvimino-
propvilphenoxyl-2-meathvipropanoic acid

i

i O i

| “ ‘ Y\OH
M §

This compound was prepared following the general procedure C, using 2-2,6-
dimethyi-4-[3-{4-(methylthio)phenyl]-3-oxo-propyllphenoxyl-2-methylpropanoic
acid;

Appearance: yellowish viscous oil. _

NMR "H (300 MHz, CDCls, & in ppm): 1.50 (s, 6H), 2.21 {s, 6H}, 2.49 (s, 3H), 2.73
(m, 2H), 2,96 (m, 2H), 3.99 (s, 3H), 6.84 (s, 2H), 7.20 (d, 2H, J=8.47Hz), 7.51 (d,
2H, J=8.47Hz).

MS(MALDI TOF) : 416.4 (M+1).

Compound 6: 2-[2 6-dimethyi-4-[3-[4-(methoxy)phenyli-3-oxo-propvilphenoxyi-2-
methvipropanoic acid
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20 NMR 'H (300 MHz, CDCI3, 8 ppm): 2.28 (s, 6H), 2.54 (s, 3H), 2.96 (t,
2H, J=7.60Hz), 3.24 (t, 2H, J=7,60Hz), 4.45 (s, 2H), 6.92 (s, 2H), 7.27
(d, 2H, J=8.47Hz), 7.88 (d, 2H, J=8.47Hz). MS(ES-MS): 357.2 (M-1). 25
Compound 8: 38

2-f2,6-dimethvl-4-f3-f4- (pronony)phenyII -3-oxo-propyliphenoxyl-2-
methylpropanoic acid 3 ~OH O /00 This compound was
prepared following't erapﬁf)rocedure B, using 2-[2,6-dim

)p henyl]-3-oxo-prop-2-e nyl] p henoxy]-2-methyl
d, and 5 equivalent amounts of sodium iodide and 5
equiva ounts of 5 tetrachlorosilane; Appearance: white solid; F=
'H (300 MHz, CDCI3, 5 ppm): 1.06 (t, 3H, J=7.30Hz), 1.54

6 1.85 , 2.23 6H), 2.95 (1, 2H, J=7.75H2), 3.22 (t, 2H, .
%7@9%%% o ErSRarEd OG5 P Rsid Bl rcis B dsing 126
m@m\naﬁ GJFB(MX\J)@MSQESM&) pﬁﬁb&(Mnﬂ]pﬁ‘mmpp]HMthyipropanoic

L R BRI Sy amouns o
telﬂmhigrttmlagmeral procedure B, using 2-[2-

metr@él %_‘[g 4 qul%)glo}%h?_nygfg%,; PFop- -2-enyl]phenoxy}-2-methylpropa

n I ac
NMR *H (300 MHz, CDCls, & ppm): 1.52 (s, 6H), 2.22 (s, 8H), 2.94 (t, 2H, J=7.59

Hz), 3.20 (t, 2H, J=7.50Hz), 3.87 (s, 3H), 6.88 (s, 2H), 6.93 (d, 2H, J=8.76Hz),
7.95 (d, 2H, J=8.76Hz).
MS(ES-MS): 369.3 (M-1).

Compound 7: 2-[2.8-dimethyl-4-[3-[4-(methylthioiphenvil-3-oxo-propyllphenoxyi-2-
methylethanoic acid

o
4O

O

This compound was prepared following the general procedure B, using 2,6-
dimethyl-4-[3-14-(methoxy)phenyl]-3-oxo-prop-2-enyllphenoxyethanoic acid, and 5
equivalent amounts of sodium iodide and 5 equivalent amounts of
tetrachiorosilane;

Appearance: white solid; F= 138-139°C.

NMR 'H (300 MHz, CDCls, & ppm): 2.28 (s, 8H), 2.54 (s, 3H), 2.96 (4, 2H,
J=7.60Hz), 3.24 (t, 2H, J=7.60Hz), 445 (s, 2H), 6.92 (s, 2H), 7.27 (d, 2H,
J=8.47Hz), 7.88 (d, 2H, J=8.47Hz).

MS(ES-MS): 357.2 (M-1).

Compound 8: 2-[2 8-dimethvl-4-[3-14-(propvioxyiphenvil-3-oxo-propyliphenoxyl}-2-
methvlpropanoic acid
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and 5 equivalent amounts of sodium iodide and 5 equivalent amounts of
tetrachlorosilane; Appearance: white solid:. F=53-54C. 20 NMR'H (300
MHz, CDCI3, 6 ppm): 0.89 (t, 3H, J=6.72Hz), 1.29 (m, 8H), 1.61 (s, 6H),
1.62 (m, 2H), 2.24 (s, 3H), 2.66 (t, 2H, 13¥.74Hz), 2.99 (t, 2H, J=7.59Hz),
3.26 (t, 2H, J=7.59Hz), 6.78 (d, 1H, J=8.46Hz), 7.01 (d, 1H, J=8.46Hz),
7.08 (s, 1H), 7.26 (d} 2H, J=8,16Hz), 7.89 (d, 2H, J=8.16Hz).
MS(ES-MS): 423. 7). 25 40HCompound 10: 2-[2

lthio)phenyll-3-

|
iImethyl-4-[3-[4-(methylthio)phenyl]-3-hydroxypropyllphenoxy]-2-methylpr

B GRHRTNEE R RS B 15 TG M G AR rE RS o olaiE  2-12.6-

@ipmagﬂm)c[%-{/:ilsgmrm)yjH)xww%'rhj/lq’a@(&):%l:iﬂc@@@elaylﬁi'h@mn%—]z-iﬁdthﬂbsopanoic

J=7.02Hz),.1.48 (s, .6H), 1.87 (m, 1 H), 2.07 (m,.1 H), 2.19 (s, 6H), 2.5 (s,

3561 728 G SIS AP ST PE Ad (idlent dtiounts of

tetta8idzogiEmB5Hz), 6.8 (s, 2H), 7.24 (m, 4H). MS(ES-MS): 417.4 (M+1),
ompound 11: 2-[2.6-dimethyl-4-[3-[2-(trifluoromethyl)phenyll-3-oxo-

gPo"p?%‘b%cﬁoﬂﬂl -%%M%rrgééé}%ig‘[ acid 0 15 FF This compound was

Nifeipaiet! (etioviiny terueinerabpropeta® A, BBINg-2[2061z), 1.54 (s, 6H), 1.85 (m,

2H), 2.23 (s, 6H), 2.5 (1, 2H, J=7.75Hz), 3.22 (t, 2H, J=7.75Hz), 3.89 (i, 2H,

J=6.57Hz), 6.89 (s, 2H), 6.93 (d, 2H, J=8.91Hz), 7.85 (d, 2H, J=8.91Hz).

MS(ES-MS): 397.3 (M-1).

Compound 9: 2-[2-methyi-4-[3-[4-(heptyliphenvyil-3-oxo-propyliphenoxyi-2-

“methylpropanoic acid

This compound was prepared following the general procedure B, using 2-[2-
methyl-4-[3-[4-(heptyl)phenyl]-3-oxo-prop-2-enyllphenoxyl-2-methylpropanocic acid,
and 5 equivalent amounts of sodium iodide and 5 egquivalent amounts of
tetrachlorosilane;

Appearance: white solid, F= 53-54°C.

NMR "H (300 MHz, CDCls, 3 ppm): 0.89 (t, 3H, J=6.72Hz), 1.29 (m, 8H), 1.61 (s,
8H}, 1.62 (m, 2H), 2.24 (s, 3H), 2.66 (1, 2H, J=7.74Hz), 2.99 (t, 2H, J=7.59Hz),
3.26 (t, 2H, J=7.59Hz), 6.78 (d, 1H, J=8.46Hz), 7.01 (d, 1H, J=8.48Hz), 7.08 (s,
1H), 7.26 (d, 2H, J=8.16Hz}, 7.89 (d, 2H, J=8.16Hz).

MS(ES-MS): 423.3 (M-1).
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d imethyl-4-[ 3-[2-(trifl uoro methyl)phenyl]-3-oxo-prop-2-enyl] phen oxyl-2-
methylpropanoic acid, and 1 equivalent amount of triethylsilane;
Appearance: yellowish viscous oil. 20 NMR 'H (300 MHz, CDCI3, 8 ppm):
1.53 (s, 6H), 2.22 (s, 6H), 2.95 (t, 2H, J4&.30Hz), 3.15 (t, 2H, J=7.30Hz),

@tﬁﬁéﬁug@) 7.32 (m, 1), 7.56 (m, 2@(27 6Ldi rﬂ@khjviw yﬁ(ﬁe%%‘mo)ohenvl

407.3 (IVI 1) AT L,ompouna 127212

water. 'I}e;aqueous layer was extracted With dichloromethane, The
d

combined organic layers were dried over 10 magnesium sulfate, then
concentrated under reduced pressure. The residue was column

Thigreatagtrit: oeelusiip dishofemaiianendsg meéh@ngréae&@@e@aa%g 2-[2,6-
hite solid; F= 181-182C. NMR HL{BOO MHz, DMSO d5, S ppm):
Q ety 4 sty fRicpheny -ﬁzhydmvmav&o@no%a mﬁtmyro@ano'c

808 £3r8filix Th1 XB; B :thandBiteMmditdrd (M Her@mpound 13:
z\ 2.6- dlmeth |-4-13-f4- ﬂmethylthlo)phenyll -3-0X0- propyllphenoxyl-

W@ﬁﬁﬂ?&p R4 isoprop ly ester 0 20 This compound was
Nerared fpowing topasnesdh poegduresy Usinai21d8tz), 1.48 (s, 6H), 1.87 (m,

1H), 2.07 (m, 1H), 2.19 (s, 8H), 2.5 (s, 3H), 2.53 (m, 1H), 2.64 (m, 1H), 3.34 (m
2H), 4.14 (dd, 1H, J=2.34Hz, J=5.55Hz), 6.8 (s, 2H), 7.24 (m, 4H),
MS(ES-MS): 417.4 (M+1).

Compound 11: 2-[2 B6-dimethyl-4-[3-[2-(trifluoromethylphenyli-3-oxo-
propyilphenoxyl-2-methvipropanoic acid

.

S

i\ i ;

F™F
This compound was preparad foliowing the general procedure A, using 2-[2.6-
dimethyl-4-[3-[2-(trifluoromethyl)phenyl]-3-oxo-prop-2-enyliphenoxy]-2-
methylpropanoic acid, and 1 equivaient amount of triethylsilane;
Appearance: yellowish viscous oil.
NMR "H (300 MHz, CDCls, & ppm): 1.53 (s, 6H), 2.22 (s, 6H), 2.95 (I, 2H,
J=7.30Hz), 3.15 (t, 2H, J=7.30Hz), 6.86 (s, 2H), 7.32 (m, 1H), 7.56 (m, 2H), 7.71
{m, 1H).

MS(ES-MS): 407.3 (M-1).
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d imethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-prop-2-enyl]phenoxy]-2-
methylpropanoic acid isopropyl ester, and 1 equivalent amount of

triethylsilane; Appearance: white solid; F= 64-65C. NMR 'H (300 MHz,

CDCI3, S ppm): 1.34 (d, 6H J=6.5Hz),4145 (s 6H), 2.19 (s, 25 6H), 2.54

((3% ,10 B(t’! oH, ‘] 7 S - om 13 ’- = e% ‘ict'u .o C.:)L iljsl enox -2

O.04 e C
malmﬂcmm 429.3 (M+1) Compound 14;
2-[2.6-dimethyl-4-[3-f4-(megthylthio)phenyll-3-hydroxyimino-
propyllphenoxVI;2-met ylpropanoic acid 0 OH 5 off This compound was
prepared followingthe genedal procedure C, using 2-[2,6- d
thio)phenyl]-3-oxo-propyl]phenoxy]-2-methylpropan

DM ,Sppm) 1.31 (s, 6H), 2.11 (s, 6H), 2.49 (s 3H), 2.61 (dd 2H,

Y o T, A, 28 AR i T S O I-xo-prop-2-

@Selvt&),z @@&W%&Dgﬁérﬁmnmudd Jjﬁ Zﬁ-ﬂ‘luoroacetic acid was added

4 |- 3
R Rci512 L TRARATE A B on PR BT AR StTed at
mmpr;fu@d;feﬂwkmn@gfdnel fdmanal. ﬁ'ﬁmedaua@z fdiog-2hAn@stherformed by thin layer
imeth

S R BT P A, R AGHSRSSo e s
emracted with dlchtoromethane The combined organic iayers were dried over
magnesium sulfate, then concentrated under reduced pressure. The residue was
column chromatographed (Eluant: dichoromethane 95, methanol 5).

Appearance: white solid; F= 181-182°C.

NMR "H (300 MHz, DMSO-ds, & ppm): 1.24 (s, 6H), 1.81 (m, 2H), 2.18 (s, 6H),
2.42 (m, 2H), 2.44 (s, 3H), 2.54 (m, 2H), 8.73 (s, 2H), 7.15 (m, 4H).

MS(ES-MS): 371.4 (M-1).

Compound 13: 2-{2 8-dimethvi-4-[3-[4-(methylthio)phenvil-3-oxo-propyilohenoxyvl-

2-methvipropanoic acid isopropy! ester
i 0
Y
IS M |
o

This compound was prepared foliowing the general procedure A, using 2-[2 6-

dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-prop-2-enyilphenoxy}-2-
methylpropanoic acid isopropyl ester, and 1 equivalent amount of triethylsilane;
Appearance: white solid; F= 684-65°C.

NMR 'H (300 MHz, CDCls, § ppm): 1.34 (d, 6H, J=6.5Hz), 1.45 (s, 6H), 2.18 (s,
6H), 2.54 (s, 3H), 2.83 (t, 2H, J=7.89Hz), 3.21 (t, 2H, J=7.89Hz), 5.14 (sep, 1H,
J=6.15Hz), 6.84 (s, 2H), 7.26 (d, 2H, J=8.49Hz), 7.88 (d, 2H, J=8.49Hz).
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NMR 'H (300 MHz, CDCI3, S ppm): 1.05 (t, 3H, J=7.46Hz), 1.50 (s, 6H),
1.82 (m, 2H), 2.04 (m, 2H ), 2.20 (s, 6H), 2.56 (m, 2H), 3.93 (t, 2H, J=
6.57Hz), 4.63 (t, 1H, J=6.57Hz), 6.81 (s, 2H), 6.88 (d, 2H, J=8.61 Hz),
7.25 (d, 2H, J=8.61 Hz). 25 MS(ES- MSj’f2399 4 (M-1). 43 Compound 16:
l%é%l@ﬂﬁ‘%#f @@23( omethoxy)phenyll -3-0x0-
propVllphenoxyl-2- methylpropan0|c acid O Ol foff i/ C'F<O0 F F5 This
compound was prepared following the general procedure B, using 2-[2,6-

& dmpiivigh[3-[34trifluogn @hﬂ?ﬁ@tﬁ ERYH- B2 RRHORRS &Id!mi-!%r'glgldrgxyimino-

DA , snedlivieienasecAtidosilane; Appearance: yellowish
viscous 0|I 10 NMR 'H (3OOQI\/|HZ CDCI3, 8 ppm): 1.53 (s, 6H), 2.21 (s,
6H), 2.94 (t, 2H, J=7. 4@ 1.3.23 (t, 2H, J=7.46Hz), 6.85 (s, 2H), 7.36 (m,
2H), 7.54 (m, 1HY, 7.63 (qd, 1A J=1.74Hz, J=7.50Hz). MS(ES-MS): 423.0

(M= Com 242 6-dimethvl-4-f3-f4-(methylthio)phenyll-3-
methg X\Lp opy Iphenoxyl-2-methylpropanoic acid OOH S This compound
was pr d following the general procedure E, using 2-[2,6-

N
¢
OH

This compound was prepared following the general procedure C, using 2-[2,6-
dimethyl-4-[3-[4-(methylthio)phenyl}-3-oxo-propyl]phenoxyl-2-methylpropanoic
acid;

Appearance: white solid; F= 144-147°C.

NMR H (300 MHz, DMSO-ds, & ppm): 1.31 (s, 8H), 2.11 (s, 6H), 2.49 (s, 3H), 2.61
(dd, 2H, J=7,17Hz, J=8.76Hz), 2.91 (t 2H, J=8.47Hz), 6.85 (s, 2H), 7.23 (d, 2H,
J=8.47Hz), 7.54 (d, 2H, J=8.47Hz), 11.21 (s, 1H), 12.81 (s, 1H).

MS(ES-MS): 400.3 (M-1),

Compound 15; 2-12 6-dimethvl-4-13-14-(propvioxyiphenyll-3-hydroxy-
propyliphenoxvl-2-methylpropanoic acid

This compound was prepared foliowing the general procedure D, using 2-[2,6-
dimethyl-4-[3-[4-(propyloxy)phenyi}-3-oxo-propyllphenoxyl]-2-methyipropanoic
acid;

Appearance: yellowish viscous oil.

NMR "H (300 MHz, CDCls, & ppm): 1.05 (¢, 3H, J=7.48Hz), 1.50 (s, 6H), 1.82 (m
2H), 2.04 (m, 2H), 2.20 (s, 6H), 2.56 (m, 2H), 3.83 (t, 2H, J= 6.57Hz), 4.63 (t,
1H, J=6.57Hz), 6.81 (s, 2H), 6.88 (d, 2H, J=8.61Hz), 7.25 (d, 2H, J=8.61Hz).
MS(ES-MS): 399.4 (M-1).
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dimethyl-4-[3-[4-(methylthio)phenyl]-3-hydroxy-propyl]phenoxy]-2-methylpr
opanoic 20 acid at reflux in a 2/3:1/3 ethanol/water mixture for 16 hours;
Appearance: viscous oil. NMR 'H (300 MHz, CDCI3, 8 in ppm): 1.51 (s,
6H), 1.89 (m, 1H), 2.08 (m, 1H), 2.21 (436H), 2.5 (s, 3H), 1.56 (M, 2H),
3.22 (s, 3H), 4.05 (dd, 1H, J=5.82Hz, J=7.32Hz), 6.79 (s, 2H), 7.26 (d,

2H, J=8.46Hz2), 7.21 (d 2H, J=8.46Hz). 44 MS?ES MS): 401.3 (M-1).
feimethyl-4-[3-{2-(triflucromethoxy)phenyll-3-oxo-

FAbia 'Q%éﬂﬁ ToTal¥ g,cpggtd? yilphenoxyl-2-methylpropanoic

aci IS"compound was prepared following the general
procedure B, using 2-[§,i d imethyl-4-[3-[2-(methylth i0) p he

nyI] -3-0X0-prop=2-er xy]-2- methylpropanoic acid, and 6

s of sodium iodide and 6 equivalent amounts of

tet acﬁ_oros ane; 10 Appearance: yellowish solid; F=60-63C. NMR 'H
DCI3, 5 ppm): 1.53 (s, 6H), 2.26 (s, 6H), 3.18 (dd, 1H,

=3. %SH J=16.37Hz), 3.28 (dd, 1H, J=12.87Hz, J=16.37Hz), 4.62 (dd,
1H<3=3.35Hz, J=12.87Hz), 7.06 (s, 2H), 7.22 (d, | H, J=7.02Hz), 7.29 (m,
| H), 7.43 (m, 1 H), 8.15 (d, 1 H, J= 7.89Hz). 15 MS(ES-MS): 369.1 (M-1).

ﬁ%ﬂ H#d?élﬁ%‘fvf fptp p|ﬁ§l0 P e“r?y ogpoep opﬁ ahé’ﬁ%%‘??ﬁfe B, using 22,6
dﬁe&tﬂyﬂrér{éd@ﬁt&ﬂmﬁor@é]hbﬂ;ﬂﬁw@hgd}ebmmmdm&sw@pamtbxy}z
E%%W\Bgotp ng%neégldorocggurbe equ%régez methgunts of sodium iodide and 5

equivalent amounts of tetrachlorosilane;

Appearance: yellowish viscous oil.

NMR 'H (300 MHz, CDCls, & ppm): 1.53 (s, BH), 2.21 (s, 8H), 2.94 {t, 2H,
J=7.46Hz), 3.23 (1, 2H, J=7.46Hz), 6.85 (s, 2H), 7.36 (m, 2H), 7.54 (m, 1H), 7.63
(dd,1H, J=1.74Hz, J=7.59Hz).

MS(ES-MS): 423.0 (M-1).

Compound 17 2-12 B-dimethyl-4-[3-[4-(methyithio)pheny]}-3-

methoxvpropvllphenoxyl-2-methvipropanoic acid

0
0
| AH.LOH
S ; \
P
0

This compound was prepared following the general procedure E, using 2-[2,6-

dimethyl-4-[3-[4-(methylthio)phenyl}-3-hydroxy-propyljphenoxy]-2-methylpropanoic
acid at reflux in a 2/3:1/3 ethanol/water mixture for 16 hours;

Appearance: viscous oil.

NMR 'H (300 MHz, CDCls, & in ppm): 1.51 (s, 6H), 1.89 (m, 1H), 2.08 (m, 1H),
2,21 (s, 6H), 2.5 (s, 3H), 1.56 (m, 2H), 3.22 (s, 3H), 4.05 (dd, 1H, J=5.82Hz,
J=7.32Hz), 6.79 (s, 2H}, 7.26 (d, 2H, J=8.46Hz), 7.21 (d, 2H, J=8.46Hz).
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2-(2-methyl-4-(3-ox0-3-(4-(propylthio)phenyl)prop-
1-enyl)phenoxy)propanoic acid tertiobutyl ester, and 3 equivalents
amounts of sodium iodide and 3 equivalent amounts of tetrachlorosilane;
Appearance: viscous oil. 45 NMR'H (3084MHz, CDCI3, S in ppm): 1.07 (t,
ﬁ—%&gﬁgz’)ﬁ 6%6@,_?54), 1.73 (m, 2H), 2.24 (s, 3H), 2.98 (m, 4H), 3.23
N 2eMeld, 1H, J=8.19Hz), 6.97 (d, 1H, J=8.19Hz), 7.06
(s, 1H), 7.29 (d, 2H, J=8. 76Hz) 7.86 (d, 2H, J=8. 76Hz) 5 MS(ES-MS):

-1-benzothiopyran-4-one-2-
Y, IUIJGIIUIL;

aﬂ;ﬁw@n@@w%ﬁéthﬂplﬁpﬁmmcmmund was prepared following the
general procedure B, using 2-[3-[3-[4-
(methylthlo)phényl]é -0ko-prop-2-enyl]phenoxy]-2-methylpropanoic acid,

and 7 equw amuountstof sodium iodide and 7 equivalent amounts of
We 0 e Appearance: white solid; F=67-68C. 15 NMR 'H (300

!

H

iHz, |ICDCI3, 8ppm) 1.62 (s, 6H), 2.51 (s, 3H), 3.01 (t, 2H, J= 7.60HZz),
(t , J=7.60Hz), 6.76 (d, 1 H, J=8.16Hz), 6.86 (s, 1 H), 6.93 (d, 1 H,
J=7.62Hz), 7.16 (t, 1H, J=7.89Hz), 7.25 (d, 2H, J=8.48Hz), 7.85 (d, 2H,

iﬂr\?ﬁ?%ra?a% Ry R RS0 ST BRR B e RSSRUIRE diing 2126
dimethyi-4-[3-[2-(methyithio)phenyl}-3-oxo-prop-2-enyllphenoxyi-2-
methyipropanoic acid, and 6 equivalent amounts of sodium iodide and 6
equivaient amounis of {etrachlorosilane;

Appearance: yellowish solid; F=60-83°C.

NMR 'H (300 MHz, CDCl, & ppm): 1.53 (s, 6H), 2.26 (s, 6H), 3.18 {dd, 1H,
J=3.35Hz, J=16.37Hz), 3.28 (dd, 1H, J=12.87Hz, J=16.37Hz), 4.62 (dd, 1H,
J=3.35Hz, J=12.87Hz), 7.06 (s, 2H), 7.22 (d, 1H, J=7.02Hz), 7.29 (m, 1H), 7.43
‘(m, 1H), 8.15 (d, 1H, J= 7.89Hz).

MS(ES-MS): 369.1 (M-1).

Compound 18: 2-[2-methvi-4-[3-i4-(propvlthioiphenvil-3-oxo-propyllphenoxyl-2-

methvipropanoic acid

This compound was prepared following the general procedure B, using 2-methyi-
2-{2-methyl-4-(3-ox0-3-(4-(propylthio)phenylprop-1-enyliphenoxy)propancic  acid
tertiobutyl ester, and 3 equivalents amounts of sodium jodide and 3 equivalent
amounts of {etrachlorosilane;

Appearance: viscous oil.
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~0I'&H \J 11 O This compound was prepared following the general
procedure B, using 2-[4-[3-[4
(methylphenyl]-3-oxo-prop-2-enyl)phenoxy)-2-methylpropanoic acid, and 5
46 equivalent amounts of sodium iodid&#fnd 5 equivalent amounts of
m%c%gésnane Appearance: white SO|Id F=124-125C. NMR 'H (30

P88 BRpR)ad (& SHpPH.olF (:3413). éwgzﬁiﬁ) 1.78 (m,

3kR7 ﬁzﬁ@%%@s% (Q:raH:s»Eﬁ 4HFD I 216178 -84 1Ak, J=8 19Hz),
7.24 (d, 2H, J 819H®Z187d2HJ 19Hz). MS SM 353(M1

%8&1[@%%3 587! 8t tmefndRalps [Zﬁpne? h@)p AR % (d, 2H,

bugyfmeipropyliphenoxyl-2-methvlpropanoic acid 0 OH 10 This compound
was pre ared foIIowmg the general procedure E, using 2-[2,6-d i

El%‘l’- 2 - %gt th) to) p henyl]-3-hyd roxypropyl]phenoxy]-2-methyl
props no is aC|d in 50/50 butanol/water at 70C for 32 hours 15

&@ﬁ(ﬂmrdpum&?éc(@ 6H) 25.(3 3) 255 (m 1H) 263 (m 1 H) 326
(m, 2H), 4.13 (m, 1 H), 6.81 (s, 2H), 7.24 (m, 4H). MS(ES-MS): 443.5
(M-1). 20 Compou@!2%1;{2}-[2,6-&methvl-4-[3-[4-(methy|thio)phenyll-3-

W

G

OH

This compound was prepared following the general procedure B, using 2-[3-[3-[4-
(methylthio)phenyl}-3-oxo-prop-2-enyl]phenoxyl-2-methylpropanoic acid, and 7
equivalent amounts of sodium ilodide and 7 equivalent amounts of
tetrachlorosilane;

Appearance: white solid; F=87-68°C.

NMR "H (300 MHz, CDCls, 8 ppm): 1.62 (s, BH), 2.51 (s, 3H), 3.01 ¢4, 2H, J=
7.60Hz), 3.23 (t, 2H, J=7.60Hz), 6.76 (d, 1H, J=8.18Hz), 6.86 (s, 1H), 6.93 (d, 1H,
J=7.62Hz), 7.16 (t, 1H, J=7.89Hz), 7.25 (d, 2H, J=8.48Hz), 7.85 (d, 2H, J=8.48Hz).
MS(ES-MS): 357.3 (M-1).

Compound 21: 2-[4-[3-14-(methyiphenyli-3-oxo-propviiphenoxyl-2-methyipropanoic
acid

This compound was prepared foliowing the general procedure B, using 2-14-[3-[4-

(methyiphenyl]-3-oxo-prop-2-enyllphenoxy}-2-methylpropanoic  acid, and 5
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isopropyloxVpropVliphenoxVI-2-methvipropanoic acid 47 0l OOH S 10
This compound was prepared according to general procedure E, from
2-[2,6-
dimethyl-4-[3-[4-(methylthio)phenyl]-3-hg8roxy-propyl]phenoxy]-2-methylpr

anagic Cld |n 50/ 0 isQpropyl alcohol/ ter at 700¢ for 32h
Ao PR S0 Rk, & i a0 pmounss o
ftadhBaitanel. 14 (d, 3H, J=6.12Hz), 1. 5 (s, 6H), 1.79-1.90 (m, 1H),

1,97:2.09 (m (m, 1H), 2.5 (s, 3H), 2.67 (m,
Pﬁeﬁri‘?? W%F%Eé‘fq(ggk?%gjlﬁﬁz ;/Hz J=8.17Hz), 6.82 (s, 2H), 7.24
KEMBH T HLG 306 (BA-N ST IR, 3 M IConi®usiss2d, addi35(medH), 3.04 (t 2H,

TR 10 S ipbs L a6, ZEI RSl s, 2H. 4=8.34H2)

2iuatianof 48 RIFAR ad@hvading-hroperiiesief. the compounds according
&L%ﬁ%é gglg%g}g e PPAR activating properties of the compounds
r:% t| n are evaluated in vitro. 20 Principle The

actlvatlon of PPARs is evaluated in V|tro usmg a monkey kldney fibroblast

anwmﬁvbmvi@ademmta %Eethelbgmmlrﬂcﬂmeﬂfferent PPARs The

compounds are tested at doses gf between 10-7 and 100 pM on

Gal4-PPARa., y, and chir{pera . 48
OH
S

-

i
This compound was prepared foliowing the general procedure E, using 2-[2,6-
dimethyl-4-{3-{4-(methylthio)phenyl]-3-hydroxypropyilphenoxyl-2-methylpropanoic
acid in 50/50 butanol/fwater at 70°C for 32 hours;
Appearance: viscous oil.
NMR "H (300 MHz, CDCls, & in ppm): 0.81 (t, 3H, J=8.72Hz), 1.38 (m, 2H), 1.52
{m, 2H), 1.51 (s, 6H), 1.86 (m, 1H), 2.05 {m, 1H), 2.21 (s, 6H}, 2.5 (s, 3H), 2.55 (m
1H), 2.63 (m, 1H), 3.28 (m, 2H), 4.13 (m, 1H), 6.81 (s, 2H), 7.24 (m, 4H).
MS(ES-MS): 443.5 (M-1).

Compound 24 2-[2 6-dimeathyl-4-[3-{4-(methvithio\phenyl]-3-
isopropvloxypropvilphenoxyl-Z-methvipropanoic acid
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Protocol Cell cultivation COS-7 cells come from ATCC (American type
culture collection) and are cultivated in a DMEM (Dulbecco's modified
eagle's medium) medium supplemented with 5 10% (vol/vol) of fetal calf
serum, 100U/ml of penicillin (Gibco, Paiéiey, UK) and 2mM of L-Glutamine
(Gibco, Paisley, UK). Cellsare incubated at 37C in a humid atmosphere
containing 5% CQ?2. cription of the plasmids used in transfection 10
E)YTkp®BL3, pGal4d-hPPARa, pGal4-hPPARYy,
Sy ard pGal4d-4 have been described in the literature
l., 1999). The constructions pGal4-hPPARa,
pGatdhPRARY, and pGal4-hPPARS have been obtained by cloning in
the pGal4r4 vector of DNA fragments amplified by PCR and
corresp(wg to DEF domains of human PPARa, PPARYy, and PPARS
nuclear 715 receptors. Transfection The COS-7 cells in suspension are
st ' n well, .wj [4- /
O g o B AL B S rom 2126
FrRcteysals-HaweinvibioishpresS txdoxyamgmdlnherengrd-methylpropanoic
U0 SSbRBYRRHIWREEN ORAE P e GRmPoUnds 19
performed for 24 hours at 37C in a medium without serum. At the end of
thepeRperiege st lls are lysed and the luciferase activity is
mine ingySieadychite TM. HT erkin~Elmen),or Si 0
ﬁﬁ}ﬁereﬂ,e g?orﬁlg]%)aﬁba%%’bré\gﬂg%/@' tﬁé%pgro |d§r@ ?5%‘6'1%’%’% 4 (d, 34,
fedoidtiendaiolss SRe shIES-THROqem pdlindsSHe2 8t td thedréntiid), 2.44-2.54

reasted pn,3 PRAR isgforms. The r s obtained with.c ounds ,_
ﬁzfﬁ: %é%reg@ta?é%ﬁn@%u-ﬁe@(l%ﬁ?o é?f 3??%6)%1% %H\;gn?lopirs J=0.27Hz,
HigfhlightzheSsignisicaht and 4dseddBpendant augmentation of luciferase
m@g_ipﬂg}ga &gg%tfﬁmf)gcted with the plasmids pGal4-hPPAR and

Compounds 22 and 25 were synthesized foliowing one of the procedures A to E,

in the manner described for compounds 1-21 and 23-24.

Example 3: in vitro evaiuation of the PPAR acfivating properties of the

compounds according to the invention

The PPAR activating properties of the compounds according to the invention are

evaluated in vitro.

Principle

The activation of PPARs is evaluated jn vifro using a monkey kidney fibroblast iine
(COS-7), by measuring the transcriptional activity of chimeras made up of the DNA
binding domain of the Gal4 transcription factor of yeast and the binding domain to
the ligand of the different PPARs. The compounds are tested at doses of between
107 and 100 pM on Gal4-PPARG, v, and § chimeras.
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treated with the compounds according to the invention. 49 Conclusion
Unexpectedly, the disclosed experimental data show that the compounds
according to the invention bind to PPARSs in vitro and induce an activation

of the 5 transcriptional activity. Examplé8&: in vivo evaluation, on the
époqggl 2 mice of hypolipidemic properties and stimulative properties of

he syn? esis of HDL-cholesterol of the compounds according to the
wientibivai@Principle The hypolipidemic properties of the compounds
rging, to the in [ valuated jn vivo hy assaying plasma lipids ,..
R B AR, AR e N SRR T R vt
meatrBdME e dfioth et tiossdystigitiednieagRY E2midsimine witdd e ceuppmested with
Age0rop 9y e invenan- Themuring madel usedsihe AROEZEZscy UK) and
mouse, a transgenic mouse having the” human apolipoprotein E isofor
B2iSaflivdblRdrenal ((3iB08).Raiklamald Kihi€ ediscdips protbiateal @drstitGent a humid
lo ver . ity ipoproteins (LDL-VLDL), 20 is present in three

%o 8%%%%%% é{gﬁfgiﬁ&%fr#e@é form presents a mutation affecting the
amino acid in position 158, which considerably weakens the affinity of this

protei. or LRl reqsplors, Ascordingly, the YI,BL clearance is nearly non-
m%mﬁﬁaﬁnroﬁ%ﬂmﬁmteins then occurs along

Witk a pharedibypEdigideE)idiadus as plpel4Hheridted chGliakteBPaMl, pGaid-
r rides), 25 PPARa regulates the expressjon of genes involved.in th
D Bt (ol RS GREBaC AR RLETAT (RRHGE GhET - 1999).
MESEBASLUIEADRB Yt SHob AR AD aBchibe LRlakels o e have been
CPT-I, or CPT-11, fatty acid (- oxidation enzymes). Accordingly, the

@ébﬁh@ﬁﬁw?wmm &@_tipéia_%ﬁrvsgmhﬁf%% {lrarasntsdemeliieddat&CR and
ﬁéﬁ%‘éﬁgﬂﬂil{bt% %@#‘Q}méf@ys{a%%'sxesbpmu, PPARY, and PPARS nuclear

receptors.

Transfection

The COS-7 celis in suspension are transfected with 150 ng of DNA well by we{l;
with a pGald-PPAR / Gald(RE)_TkpGL3 ratio of 1/10, in presence of 10% fetal calf
serum. The cells are plated in 96-well piates (4x10* cellsfwell), then are incubated
for 24 hours at 37°C. Activation with the test compounds is performed for 24 hours
at 37°C in a medium without serum. At the end of the experiment, the cells are
lysed and the luciferase activity is determined using Steady-Lite™ HTS (Perkin
cimer) or Steady Glow Luciferase (Promega) in accordance with the provider's
recommendations.

Results

The compounds according to the invention were iested on 3 PPAR isoforms. The
results obtained with compounds 1-12, 14, 16-25 are detailed in figures (1-1) to (1-
66).

The inventors highlight the significant and dose-dependant augmentation of
juciferase activity in the cells fransfected with the plasmids pGal4-hPPAR and

treated with the compounds according to the invention.
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Measuring the plasmatic lipids rate after a treatment with the compounds
according to the invention allows to evaluate the PPAR agonist properties
and the hypolipidemic effect of the compounds according to the invention.
50 The treatment with PPARs activator4fin human as well as in rodents,
also leads sometimes in an elevation of the plasma HDL-cholesterol rate.
Measuring the HDL-cholesterol allows the show the aptitude of
Camplusids according to the 5 invention to stimulate the HDL-cholesterol
he PPAR onlst PLO erties previqusly measured in yitro

sho%ﬁg& t%w% Ilver Iea 8°3h ovegexprpe 'gl% gﬁfﬁy %}%\gt %ﬁgséﬁe&wnpounds
ancdihg todteliofdraidPRARRtdcHeREReSweaverstudiRddndhisictivation of the

rim DK-4 (an enzyme 10 involved in glucid metabolism), Apo

P
?IR%’H gtpc)’o pgp?}otlé}’n involved in lipid metabolism), and Acox1 (in mice,
Acox1 corresponds to the ACO gene in humans (Acyl Co-enzymeA

%@(gﬁig gn qaz&&r‘}%k% hte fatty amg T eChamST«?\ypoilpldemlc

properiesvithd gtipuukadiy e quaderdics thé theeavnﬁm tfartibreladivgterol of

luate the hypolipide roperti s of the compounds according
f %&% %%SJ e &p P& He 1y Hnimals 20 The ApoE2/E2
transgenic mice were kept on a 12 hour/12 hour light/dark cycle at a
t.temperature of 20 3C. After a one week acclimatization period,
F‘? ?f“e were weighed and divided into groups of 6 animals selected so

%@ohsapuhmdmfmrpmbgeadimmftltireotdmndaad:jsmgmd:agdt@Iawnmvention are

lip] t t d
R el e L BB A B e
aan&a@m&isbwnnummstwemﬁeﬁaemmmmﬁe aaktinfpoBttaysydipidemic E2/E2
ﬁ%%o 85 &ﬁ) 939{3 s(fgé C?FR,% c{h8 with h e chosen doses. The

0

anlma free accesst water (Sandard diet). Taking of food
and Welght gain are recorded throughout the experiment. At the end

The murine model used is the ApoE2/E2 mouse, a iransgenic mouse having the
human apolipoprotein E isoform E2 (Sullivan PM ef al, 1988). In human, this
apolipoprotein, a constituent of jow and very low density lipoproteins (LDL-VLDL),
is present in three isoforms E2, E3, and E4. The E2 form presents a mutation
affecting the amino acid in position 158, which considerably weakens the affinity of
this protein for LDL receptors. Accordingly, the VLDL ciearance is nearly non-
existent. An accumulation of low-density lipoproteins then occurs along with a

mixed hyperlipidemia known as type 1l (elevated cholestero! and triglycerides).

PPARa regulates the expression of genes involved in the transport of lipids
(apolipoproteins such as Apo Al, Apo All, and Apo Cill, membrane fransporters
such as FAT) and the catabolism of lipids (ACO, CPT-l, or CPT-Ii, fatty acid p-
oxidation enzymes). Accordingly, the treatment with PPAR« activators, in human
as well as rodents, ieads to a reduction in the circulating triglvceride level.
Measuring the plasmatic lipids rate after a treatment with the compounds
according to the invention allows to evaluate the PPAR agonist properties and the

hypolipidemic effect of the compounds according to the invention.
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of the experiment, the animals were anesthetized after a 4 hour fast, and

a blood 30 sample was taken using (EDTA) anticoagulant, then the mice

were weighed and euthanized. The plasma was separated by

centrifugation at 3000 rotations/minute 8t 20 minutes. The samples were

kept at + 4C. 51 Liver samples were removed, frozen in liquid nitrogen,

and kept at -80C for later analyses. Measurement of plasma lipids 5

Phes tradipidrdontibritaAbts dudtabtitslestdrotraand adghaleadds) rmadents, also leads

%?ﬁéﬁﬁ?gsb% %%@%ﬁi%‘? &P {R%’ﬁ%%%%’é‘ IFTBQ—EPK%@%%%{% o 'pygasuring the

the provider's recommendations. Plasma cholesterol and triglycerides

Riths clrolaséersiiraticaftertBeorshdataliseo batipeda ofreamment wdith deeording to the
C i in i hese rates are 10 compared with

t q!)%ﬂ%iﬁtglgngétﬁ%v%ﬁ %{%g‘oﬁ%ﬁ %%%ﬁ{ﬁéé%ﬁgélég@tﬁ ?/\‘/Siit ) compounds

according to the invention). The measured difference shows the

IR 2156 005 TP AIB SR POS EDED, 8T v o

expression analysis LBR

feant liveafragreenisrbysismgthbd tatgeSpiainOaiRNAvkinfdatheregntrol of the
, Hgerdt, France) according o the manufacturer's instructions. 1

PR RE (ERETTER S AR B AT g 4 (8 enzyme

LM;@JZR@darrP@ge@)) &ﬁémr@myse&%@nmnilpteahir;écmlmﬁpl@f@@mf2 tarw&%ﬂ in lipid
means o our reaction at 37C in a total volume o _

T 1S i T G O DA PGP aNGS gene in humans

(Reymegalerpfing of pdgasbmershamiy sl RERRNasenBhiigr (RaMP.oxidation

and 1pl of MMLV-RT (Sigma). The PCR quantitative experiments were
EaprbayarusiMeRRINREChSIHtBscHRiops! ReHIRE lﬁ%ﬁgé@r@@é@enes after a

§)é%_tﬁﬂé@i%%‘i”MH@@&H&@?QB&S&%E@&W@ﬂﬂr&‘rﬁf&n PEEIEMELHRY aliow to
the iQ SYBR Green Supermix kit according to the manufacturer's _
R@HHRnttioR¥r aHDEaral trayenarbas obh dateerreperswifragscapticg to the
$Qldligid At a hybridation temperature of 55C. The specific primer pairs of

the genes

Protocol

Treatment of the animals

The ApoE2/E2 transgenic mice were kept on a 12 hour/12 hour light/dark cycle at
a constant temperature of 20 = 3°C. After a one week acclimatization period, the
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 by intra-gastric tube
feeding once a day for 8 days (for compound 1) or 14 days (for compound 8) with
the chosen doses. The animals had free access to food and water (standard diet).
Taking of food and weight gain are recorded throughout the experiment. At the end
of the experiment, the animals were anesthetized after a 4 hour fast, and a blood
sample was taken using (EDTA) anticoagutant, 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,
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studied were used: 30 PDK4: sense primer:
5-TACTCCACTGCTCCAACACCTG-3' (SEQ ID NO: 1) and antisense
primer 5- GTTCTTCGGTTCCCTGCTTG-3' (SEQ ID NO: 2)) 52
ApoClIl: sense primer: 5-CTCTTGGCTETCCTGGCATC-3' (SEQ ID NO:

NS S SR e R SR e AR g for e

#nalydEe: 5) and antisense primer: 5-TGGAGTTCTTGGGACGGGTG-3'

(SEQ ID NO: 6) The quantity of fluorescencet emitted is directly

proportlonal to the quantlty of cDNA present at the beginning of the
eersiore A iaph plidisd @lurmsg the PCR. For 10 each target studied, a

é’fh%&%:fé g? grt%?é?%% Qs?gﬁﬁegﬁly ‘tr@’%#@p&e%f)%%'%gsured by

made up 0 ferent reverse-transcription “solutions

E@é&ﬁ‘@%@(prém Ietm%r@m&a@’efa@@mm deeordingd By udhwy provider's
%&rﬁpﬁg Q}% btalned with the points relative to range of PCR

solutions. The expression levels of the genes of interest are then

Htﬁﬁﬁaaz@apregtﬁrdalngrtﬁém@ml@eﬂw@t@ﬁewﬁcmg@we@%@mﬁ)@e 14 days of a

RROIHG RIMELS BFR SRNSe RUMEr A's t
%ATGCTCAACATCTCCCCC C'?cscagcfg BONES: Jgentign flsse sates are

pereares!- @@GU&A@GWMT@@GTDM@CA@%Q ((SEQaaedoytio)Fompounds
Zb&iRs t'%ntfr?éjﬂtvéﬁhgh iR bef &‘5&‘?}; @@yr?cé'% ndueed i iipidemic
the compound accordlngt 'the invention e average of relative
@M@@Bﬁ@lﬁémwmﬁmaﬁéQfdmg)TCgitb@pﬂgﬁthéﬁr“calculated for each
sample. The higher the induction factor is, the more the compound
promotes gene expressmn The flnal result is represented as the average

f 3zt éxpefimental group. 25

ﬁ‘&%t'ﬁmﬁe@e%@%ﬁ%tﬁﬁm&"ﬁg&’@menm by using the NucleoSpin® 96 RNA kit

(Macherey Nagel, Hoerdt, France) according to the manufacturer's instructions.

1 ug of total RNA (quantified by using the Ribogreen RNA quantification kit
(Molecular Probes)) is then reverse-franscripted into complementary DNA by
means of a 1 hour reaction at 37°C in a total volume of 20 ul containing a 1X
buffer (Sigma), 1.5mM of DTT, 0.18mM of dNTPs (Promega), 200ng of pdN6
(Amersham), 30U of RNase inhibitor (Sigma), and 1ul of MMLV-RT (Sigma).

The PCR quantitative experiments were carried out using the MyiQ Single-Coior
Real-Time PCR Detection System (Biorad, Marnes-ia-Coquette, France) and were
performed using the iQ SYBR Green Supermix kit according to the manufacturer's
recommendations, in 96-weli trays in 5 pl of a diluted reverse transcription solution
at a hybridation temperature of 55°C. The specific primer pairs of the genes
studied were used:
« PDK4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ
ID NO : 1) and antisense primer 5- GTTCTTCGGTTCCCTGCTTG-3
(SEQ ID NO: 2))



10

15

20

20

30

Figure 2-1 compares the plasma total cholesterol rates after 8 days of
treatment with compound 1 administered at 50 mpk with the ones
obtained with the control animals. Unexpectedly, the circulating total
cholesterol rates were very 30 significahly decreased by the treatment.

rcatment iV EGHBOLHE RISt o S ik Mo aiges -2 (SEQ 1D
obtained fronNthe Bpriral SditizeingalprlinexfEctSUA THCTEEADRGTCTTGGA-3'

triglycerides @E%?.vyﬁr &errx significantly decreased with the treatment.
Figure 2-3 compares the p a) Sma total cholesterol rates after 14 days of

treatments5 WGCEoBHIREN@iihesim BlisBReGACAHBE T TABGHBETE0BESSEQ 1D
obtained with ntro| a als Unex I cl ing total ,
cholesterol ra'\ﬁelag \Age?réaoér)? ﬁﬁﬂﬁ%rﬁfj%%r 5 éé%:%ﬁﬁ? %ﬁgﬁQGGGTG—S
Gene expressBR@NBIYEES: By quantitative RT-PCR 10 The inventors have

also shown that the compounds according to the invention are, in vivo,

regulators of the PPARSs target gene expression. The results disclosed at
ff@ur@arﬂi,tﬁ of dnd<$ceheet thatitempno utdisetind projsseredait &0 tpkquantity of

S to the E2/E2 mice, ind es a significant.incre n hepati
SNABIEAAL EEeabig B Poa DR HUieR GG the PCR. For
bepﬁtlmg@resﬁjdmdf the gene cotliCE EﬁleﬂaﬂCllb(fmrferﬁﬁéﬁ amicha successive

i lflcant meni ation in eratlc Xpre sio }3 geggﬁeco for ACO "
3@%1% 3. 63 SPEEdIES FIRSENtEY ' figuled'aty, D1gCAIRES! &Xﬁfﬁéﬁaﬂsg”? 'on
e@mﬁoumdﬁw@dmmism@doaés’tm ié@e‘mobffcmaicéhd@ygetEa&éEﬁwnmCeetermmed by
mducesrgl nificant_au ment%tloEI} gﬁhe helﬁatlc ex Fsmn of t iUt
SIS IEP BER Y GRe D ANSE WHEdh&iRR TS %tépbea ft&sre st Solutions.
fhleegem;emsgmmge‘melém@ﬁb(wmﬁ)m@m signifieantaugaliesthtiogarding the
|n hepatjc expression of the for AC ure 2-9). All the ,

B i I, REL A AN R SRR R G g Seee primer: 5'-
mam@@%mmmmer@maﬁmémmess@m modted bytdeantisense primer:
A G TGTAATCCGTCTCCACAG-3' (SEQ ID NO: 10)).
The induction factor, i.e. the ratio between the relative signal (induced by the
compound according to the invention) and the average of relative values obtained
with the control group is then calculated for each sample. 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 obtained with each

experimental group.

Results

Measurement of plasma lipids

Figure 2-1 compares the piasma total cholesterol rates after 8 days of treatment
with compound 1 administered at 50 mpk with the ones obtained with the control

animals. Unexpectedly, the circulating total choiesterol rates were very
significantly decreased by the treatment.

Figure 2-2 compares the plasma total cholesterol rates after 8 days of treatment

with compound 1 administered at 50 mpk with the ones obtained from the control
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25 according to the invention reinforce the idea that compounds according
to the invention present a great potential for the treatment of metabolic
pathologies. Conclusion Unexpectedly, the presented experimental data
show that the compounds 30 according®o the invention induce a

i asm vels ftot | cholesterol an
R S D R R e B e e e oanty
cémmmﬂwmbdbedir@tmm invention modulate 54 the expression of
genes regulated by the activation of PPARs that code for enzymes
especially involved in lipid and glucid metabolism. 5 Example 5: In vivo
@@Mtﬁaﬂeﬁl comiperelb/ie pieemaf toppblipnlenterop rapestaftearid stamalafiveeatiment
\Bf@}ps o(?jn %Sé’HPR%?é? g'&' %{‘ BC % S %rol Lth%\ rgpg#ensds btgingd with the
accor to the |nven |on rincip 18 T0The hy oI|p| emic prope 0
metwmmais and}Bgt&ﬁUneﬂmemmﬂimmg elvddiatbdifsigwol bpies were very
Is.of ic lipids and by analyzing the
genetic @%Be%ﬁ%ﬁ%amﬁ arggt(f %?a[ﬁéég after treating the dysiipidemic
db/db mice with the compounds according to the invention, administered
by the@é%l ] iF : I %@1[1% Female db/db
mice WETe REpPt o e-at-a constant
meammmha@em mmtbathGbmmdeatmchegdd ttieeimviertion are,

electe
R L R e S e R
ﬂg@lr@‘ap%rﬂméfﬁ ane 2uhifbrom e Wuomﬁmmmmmmlfm 8 days
I I ), t e
e el oS BB 0 OB L PRI e e
epdhinglShaditet Higeresd foadeathd:tion in hepatic expression of the gene coding
for ApoCIli (figure 2-5), and a significant. augmentation in hepatic expression of

genes coding for ACO (figure 2-8).

The results presented in figures 2-7, 2-8, and 2-8 show that compound 8
administered at 3 and 10 mpk for 14 day to E2/E2 mice induces a significant
augmentation in the hepatic expression of the genes coding for PDK4 (figure 2-7),
a réduction in the hepatic expression of the genes coding for ApoClil (figure 2-8),
and a significant augmentation in hepatic expression of the genes coding for ACO
(figure 2-9).

All the genes coding for enzymes specifically involved in lipid and glucid
metabolism and the fact that their expression is modulated by the compounds
according to the invention reinforce the idea that compounds according to the

invention present a great potential for the treatment of metaboiic pathologies.

Conclusion

Unexpectedly, the presented experimental data show that the compounds
according to the invention induce a hypolipidemic effect (reduction in plasma
levels of total cholesterol and ftriglycerides). Additionally, the presented

experimental data show that the compounds according to the invention modulate
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25 water (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 anesthetized and a blood sample was taken on
anticoagulant (EDTA). Then the mice wete weighed and euthanized. The

lasma was. sepatated by centrifyugation at 300Q.rotations/myj for. 2
e R ST AR, SRR T B VR Rrabiat code for
skeletelmspeeishyripledwadra tikdrmaddyfrade méetabedately in liquid

nitrogen then conserved at -80C for later analysis. Measurement of
plasma lipids Plasma triglycerides concentrations are measured by

ENBHIALC B5STHS OR dDIQVISIIEH S SO IS ALATGR RS "8t hypolipidemic
povpdeist\alinb stineina ifve PropeHiél pirtheregipttedstsyf HDL -cholesterol of
ho%photun saate. 5T enpr%ci itate is eI{minated by centrifugation.
ompo according o the mvention .
= measured by enzymatic

assay (bioMerieux-Lyon-France) in accordance with the provider's
coanmendations. Gene expression analysis by quantitative RT-PCR 10

CTTOatio vreasutret e

EIBatI% fissue Total RNA is extracted from liver fragments by using a

NbeleoPpimid96iR Wrokitriiptacicitey NagelpbiogsdacEcadiog) scdbimysmtion are
AL ai%tulrf?vros St%%%%ﬂﬁ'ng‘gl%ﬁl?e tal}élssrsnltjae %?/éﬁ(s)t%lf Rpl\éA 'Sae%?‘o”";};%t.%g and by

rom gastrocnemius skeletal muscle fragments by using a eadsy(r

Bitrbasfisthe Ige(@iigea)messidmgRe fiesmtangizictgesrssinstrattiongebting  the

f tqtal RN antified by .spectrophotometry) was then. . .

D S B e B BB gy fuine mvention,

exictivatated Byithe twtall alteme 20 of 20 pl containing a 1X buffer

(Sigma), 1.5mM of DTT, 0.18mM of dNTPs (Promega), 200ng of pdN6

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

@igteapiThe PCR quantitative experiments were carried out using the

Myeigtég]rgtlg?%elaoénimais

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

temperature of 20 = 3°C. After a one week acclimatization period, the mice were
weighed and divided info groups of 8 animals seiected such as the distribution of
body weight and of plasma lipid rate, determined before the experiment, was
uniform. The tested compounds were suspended in carboxymethylcellulose
(Sigma C4888) and administered to the animals by intra-gastric gavage, once a
day for 28 days at the chosen doses. The animals had free access to food and
water (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
anesthetized and a blood sample was taken on anticcagulant (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.

The hepatic tissue and skeletal muscle samples were taken and frozen

immediately in liguid nitrogen then conserved at -80°C for later analysis.

Meaéurement of plasma lipids

Plasma ftrigiycerides concentrafions  are measured by enzymatic assays
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25 Real-Time PCR Detection System (Biorad, Marnes-la-Coquette,
France) and were performed using the iQ SYBR Green Supermix kit
according to the provider's recommendations, in 96-well plates, with 5 pl
of diluted reverse transcription solution8%nd at a hybridization

e R R S S R AR S
(SEQ ID NO: 1) and antisense primer 5'-

GdISGTIRGCINGS CHGREEG:3 (SEQ ID NO: 2)) 56 ACO: sense

primer- 5-GA . GAGGTG-3' (SEQ ID NO: 5) and
apseeReiyriinep stefGONEPECITGER AGGGEFCPBalSEDY IDHIeRB)tungstate.

P . 1A . I_ A > G q B ! X
BB Sam e R IELOACATARCAGRCOCTRIRR SIS0 n e
$SENBAT0: 18) TIRAHUGREsdeNt GiENMpliEminssay dirdeMepmpokionaFtance) in
the saant RhRRNA GSerLaL dinning of the reaction and

amplified during the PCR. For each 10 target studied, a range of solutions
is performed with successive dilutions of a mixture made up of a few

o s ABiRah B iaTHERLoRyaactons solutions. The

refative 1evels of expression of eac s determined by using

ﬁ%ﬁ(@dﬁéﬂﬁ/es obtained with the points relative to the range of PCR

FRIIPENAS T BRHavELy C%E&{PTR%?‘%%HQ&Q %%‘g‘t&rﬂﬁ{cﬁ‘ééé?%ﬁ 96 RNA kit
ssion level of the

normalized, in the hepatic tissue, regarding the expr

(Mtecbaseydinectonasiihdv@nsse arcpidineriodhe swmuearitiers instructions.
5-CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID NO: 9) and
antisense primer: 5-GGGAAGGTGTAATCCGTCTCCACAG- 3' (SEQ ID

} the skeletal muscular tissue, regarding the expression 20

Ieyel RiE EelsieRcR 9GRS 83 dWDGSETRE CUIC RIMGIS LR §818Eents by using a
rimer: % CGGACACGGACAGGATTGACAG-3' (SEQ ID NO: 11) and

%@ﬁge&;ﬁfﬁ@ﬁ ‘Brssue kit (Qiagen) according to the manufacturers instructions.

1 ug of total RNA (quantified by spectrophotometry) was then reverse-transcripted
into complemeantary DNA by means of a 1 hour reaction at 37°C in a tota!l volume
of 20 ul containing a 1X buffer (Sigma), 1.5mM of DTT, 0.18mM of dNTPs
(Promega), 200ng of pdNB (Amersham), 30U of RNase inhibitor (Sigma), and 1u!
of MMLV-RT (Sigma).

The PCR quantitative experiments were carried out using the MyiQ Singie-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and were
performed using the IQ SYBR Green Supermix kit according to the provider's
recommendations, in 96-well plates, with 5 pl of diluted reverse transcription
solutions and 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
12 NO : 1) and antisense primer 5- GTTCTTCGGTTCCCTGCTTG-3
(SEQ 1D NO: 2))
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AATCTCGGGTGGCTGAACGC-3' (SEQ ID NO: 12). The induction factor
of each sample was then calculated. The higher the induction factor is,
the greater the compound promotes gene expression. The final result is
represented as the 25 average of the irfgfuiction values within each

experimental group. Results Measyrement, of Ipi igure 3-1_
compares'th ma ML RIHOR st rb%%#@%ﬁ%%ﬁf&? 3PEQ ID
with compoum8 &jnanistareensd pitkartsirRomesIPERIMEEGEeMEBGGTG-3

control animz%ségq@é(ﬁ?;t ly, the HDL-cholesterol rates were
significantly i sed. 57" Figures 3-2 and 3-3 compare plasma

triglycerides angrree fadtysacidsirates aftes 1RGN TReDIBAGENC TG TCG-3’
compound Sfﬁ‘%&mpk, with the ones obtained from the control animals.

Unexpected| circullting tNffceridéh and3he fattfiSG8Skates REFRer S
very significagyCRTEAMEASGEEIBHTBA 3 GSHOGRPISSIEN analysis

by quantitative RT-PCR The inventors have also shown that, in vivo, the
compounds according to the invention areregulators of PPARSs target

gerefRxpERAN glBGHEs WiniteesenigrictifigtamnRidna Joamé Imshawor cDNA
that com to%nd 8 administeéed at 50 m#znk for 28 10 days to the db/db mice
&

TSRS 3 SRRiREAR T g5 6t FRARIRD AR BB SR i b iRy For each
flardD s tigtrea3rahgpdoine AGR(EIW e arfdrrand antheeassseivdhdiiutions of a
expression of the gene coding.for UCP2 gfi yre 3-6), in the skeletal ,
Hié. RIPARe e Rb St GEFUIE s CHEETA BRSO mgeactions
gloiciie ;sneqa@ak%m}v@ndég@tsrzzﬁrlgxpi@maﬁ' ' it?jf,@a&tt?jét;téfﬁatﬁhgiﬁ?_termmed by
expression.is modulate the 15 cq unds according to the jnvention
e NG a S0 BRI UERoMB PRy e TR OWMTR. FdR(CT PCR
pefigttial for the treatment of metabolic pathologies. Conclusion 20

expectedly, the presented_experimental data show that the compounds, |
Lme Peves gf expression of thpe genes o ainterest are then normaiized, in the

hepatic tissue, regarding the expression level of the reference gene 36B4 (whose
specific primers are: sense primer: 5-CATGCTCAACATCTCCCCCTICTCC-3
(SEQ ID NO: 8) and antisense primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-
3 (SEQ ID NO: 10) and, in the skeletal muscular tissue, regarding the expression
level of the reference gene 18S (whose specific primers are: sense primer: 5'-
CGGACACGGACAGGATTGACAG-3' (SEQ ID NO: 11) and antisense primer: 5'-
AATCTCGGGTGGCTGAACGE-3' (SEQ 1D NO: 12). The induction factor of each
sample was then calculated. The higher the induction factor is, the greater the
compound promotes gene expression. The final result is represented as the

average of the induction values within each experimental group.

Resuits

Measurement of plasma lipids

Figure 3-1 compares the plasma HDL-cholesterol rates after 28 days of treatment
with compound 8 administered at 50 mpk with the ones obtained from the control

animals. Unexpectedly, the HDL-cholesterol rates were significantly increased.
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according to the invention stimulate, in vivo, HDL cholesterol synthesis
and have a hypolipidemic effect (reduction of plasma levels of
triglycerides and free fatty acids). Additionally, the disclosed experimental
data show that the compounds accordifig to the invention modulate the
RIS § INAH i
e e e g B R AL e S ol s ater
7§ sisyy pldiesaaged Witkapepie aiing it Satoatiowiti the ones obtained from the
astinfiammator il (e 30 SR ' |
invention PFﬁnciplvém ]g_ﬁg%r?ﬁﬂﬂgﬁ?ngg(@yie %e%rt]sq% &?fﬁ%qg%%éﬁgé%ee fatly acids
rwiesWieRg teemesiauiinroiiywveesrensmdblyding tresdmantg the secretion of
MCP1 (Monocyte chemotactic protein-1) 58 by THP1 monocytes treated
for 24 hours with the compounds according to the invention and
: il ey siBy byitue Mitaieon Hnyristate 13- acetate,

THUCHLPEROLES AR IRMIBAIY 1BRRONRCUR.GC i filergpual
into rln_acrophages). 'rl]'%'ue less MCP&ﬁié Zrzc‘ggfed,lé ?hei%mé?gét %%%é%%%trbﬁ g to the
B eRBbeaiRGaE thiainve midTRARBitsntet intinmmgimssieactidwe resottscpresented in
giife and geptuentos TPy gells, N4 EICNAPYIES AN
%CC source) Is cu.Itl;o(r)_gd ina RPMIf : Eg) % ) %?diﬁgn%vﬁit%%%r)%c&ﬁ-ﬁaapeﬁspk for 28
teiscte; thealydi B)icevnglirammeigaifieantdsommes pflldepatic expression of the
SREISETNERERGIOD A AN I0% o ing

ecomplemﬁ(?r?ted fetal cawéertr?m CS;E\Jl;]I'—'é é%cﬁc))c %6%:éﬁ_r§’8%).5lrhaengeﬂg are cose of

B}Qt@anrﬁgamnfdmemmwmémFtéﬂ‘o%a)(ﬁﬂara&aéwrmﬁmgmmal muscle. All
geligiwelktheniagerin %é‘sﬁ%&ﬁéﬁﬁ%@%é 9k %?i&%& Q@c@i'&“ﬂﬁ. tabolism
seru f5 ng/ml o

15 medium containing 0.2% fetal ca m in the presence o

BRErBbENENAY rEEsieatpacerdetip MRyt dhat fiotsprapsiondis exubutitey by the
X HEJNMERTIR JRfEOMParRd acrarding t paengian jslis i

dimeﬁthyl sulfoxige (DMSO, Fluka; 416%0 : Tpﬁﬁehgof*%t gg%e@%mgc&%(fgg&npounds
aeeerding fe tieinveptidenidave a great potential for the treatment of metabolic

pathologies.

-

Conclusion

Unexpectedly, the presented experimental data show that the compounds
according to the invention stimulate, in vivo, HDL cholesterol synthesis and have a
hypolipidemic effect (reduction of plasma levels of triglycerides and free fatty
acids). Additionally, the disclosed experimental data show that the compounds
according to the invention modulate the expression of genes regulated by the
activation of PPARs and that code for enzymes especially involved in lipid and

glucid metabolism and in energy dissipation.

Example 6: In vitro evaluation of the anti-inflammatory properties of the

compounds according fo the invention

Principle
The anti-inflammatory effects of the compound according to the invention were

evaluated by measuring the secretion of MCP1 (Monocyte chemotactic protein-1)
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compared to the effect of DMSO alone. 20 Measurement of the secretion
of MCP1 The treatment medium is recovered and the MCP1 concentration
is measured using the ELISA kit " Human MCP-1 ELISA Set )> (BD
OptEIA 555179) in accordance with th&Bmanufacturer's

R ES Yol R e SANAle SR Ay o
u@tﬁu@me@w as‘smménamdwwew wighih awmxyam@ehzyznmynstate 13-

t
S N o, e e A L B B, dfentiation
m@thmﬁqﬂ'ﬂw@ perfemedsrddCpbiris reyresdnathtiveeofm@e kﬁmvrcompound

PSP&]H%Q%G by é‘?{PoW?n‘ﬁﬂéﬂS Mgﬁ&l&%’?ﬁ) {raton ?EﬁaCh sample is

ulate uction factor, 1.e. the ratio eent € signal induced
by the compound according to the invention and the signal induced by the
g}gttrgig[oup was then 59 calculated. The weaker this factor is, the more
the compound |nh|b|ts the secretlon of MCP1. The final result is

Sduction values obtained with each

%%eﬂ"ﬁ?ﬁﬁa'ﬁm‘éﬁ EB@&%J WF‘HE“’@\”{‘@@ *LaoVL?r&!g‘{% ek IR U RpMmi1640

monocytes t ecompoun s according to the inventi ave
ardinnawitatim ffBeped iSiknitd BédeRtdd) if gphearmingHévbemt 25030-24)

1
R SR G 1RIBLAIO A - I8 22 R S Eoplomentec
fﬁ@@@@w@x@ﬁn&i@mﬁ@w&ﬁm the compounds according to

Eﬁyﬁg%ég@“% DRYR AR AL DL AGIRR BNenesHies: SHBHAICYs 870,000

cellsiwell then are incubated at 37°C and 5% CO-> for 24 hours in a culture

medium containing 0.2% fetal calf serum in the presence of 5 ng/ml of phorboi 12-

myristate 13-acetate (PMA) and 1uM of compound 8 according io the invention.
The compound according to the invention is dissolved in dimethyl sulfoxide
(DMSO, Fluka; 41640). The effect of the compounds according to the invention is
compared to the effect of DMSO alone.

Measurement of the secretion of MCP1

The freatment medium is recovered and the MCP1 concentration is measured
using the ELISA kit « Human MCP-1 ELISA Set» (BD OpttlA; 555179) in
accordance with the manufacturer's recommendation.

MCP1 is laid on a plate and is recognized by a anti-MCP1 specific antibody. This
specific antibody is itself specifically recognized by a second aniibody coupled with
a peroxydase enzyme. The coloration resuliing from the enzymating aciivily is
proportional to the quantity of fixed MCP1 and can be measured by a
spectrophotometry method. A range is performed from a point representative of a
known concentration and from which the MCP1 concentration of each sample is
calculated.

The induction factor, i.e. the ratio between the signal induced by the compound

according to the invention and the signal induced by the control group was then
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15 General conclusion The inventors have shown that the compounds

according to the invention have hypolipidemic properties, lead to an

decrease of the plasma cholesterol and 20 triglycerides rates, and also

stimulate HDL-cholesterol synthesis. Adefitionally, the inventors have

é#} MYQt&'?WH% SPerBngP ﬂwqg %‘@89'{%8 tmhgr'g\fﬁgté%r%]n(?)l#?ﬁlyl in %lglg%g‘)g secretion

of the expression of genes coding for ehzymes specifically involvedin

dibid@Rd glittedfmataisslisimsarebiresmeiey dEdipattvarager bt invdantrstion values
: Q hat th nds according to the invention have

%éh%gmﬁa%%ﬁp%égﬁégﬁpéglﬁg'suIts, obtained in vivo and in vitro,

demonstrate the therapeutic potential of the compounds according to the

gg%mgn for major pathologies such as 30 dyslipidemias, type-2

labetes, and obesity. 60 BIBLIOGRAPHY Fox-Tucker J, The
Curdiveasontahwar ke Gt okt te 200,84 SINES B¢k Si@HTMpounds according

@) 0] -174.5 Gr Peroxisome o
B arSte mave A eotelifa Sl R8T presented in figure 4-1
sltioer dhele s @RUYG RISCOVERY T@DAYerTIHERAPEWT I@duces a significant
0 é@ternational Atherosclerosis
S

%§§§%ﬁﬂmﬁg§?ééﬁgjﬁéﬁ%\g i%?g on Prevention of Atherosclerotic

Vascular Disease, 2003, Kota BP, et al., An overview on.biological
ggﬁ@&{gis s of PPAR, Pharmacol Res, 2005, 51 (2), 85-94 15 Lefebvre

, et aL, Sorting out the roles of PPARalpha in energy metabolism and
UansowlagtadivieothasisiscTie dnvespc2006n L 6 ¢8}a5 ZhG80 thelirkind andhpounds

5@5&@4@’ wetmea%\fr%ﬁ%ﬁ)f REV%R%%m%%-%%’r%%%O&ZSaS%n ‘on monocytes
stimulated by PMA . ‘ -

General conclusion

The inventors have shown that the compounds according to the invention have
hypolipidemic properties, lead to an decrease of the plasma cholesterol and
trigiycerides rates, and aiso stimulate HDL-cholesterol synthesis. Additionally, the
inventors have shown that the compounds according to the .invention allow a
regulation of the expression of genes coding for enzymes specifically involved in

fipid and glucid metabolism and in energy dissipation.

The inventors have also shown that the compounds according o the invention

have anti-inflammatory properties.

These resulis, obtained in vivo and in vitro, demonstrate the therapeutic potential
of the compounds according to the invention for major pathoiogies such as

dyslipidemias, type-2 diabetes, and obesity.
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20 993-9 Liu Y and Miller A, Ligands to peroxisome proliferator-activated
receptors as therapeutic options for metabolic syndrome, DRUG
DISCOVERY TODAY: THERAPEUTIC STRATEGIES, 2005, 2 (3),
165-169 25 Mensah M, The Atlas of He@ft Disease and Stroke, 2004,

Raspe E, et at., Modulation of r #§£{(§§%p§ tein gene expression and
serum lipid levels by tetradecylt [ A) via PPAR{alpha}
activation, J. Lipid 30 Res., 1999, 40 (11), 2099-2110 Sullivan PM, et al.,

Aoypd Uidieympérlifap Otetfievaiscarat SfartenBotsaitherasdie ik iNDABeINSIGHTS
gﬁs#%%go%ggni r1§;%lacement of mouse Apoe with human Apoe*2, J 61

i d » 102 (1), 130-5. 62 CLAIMS 1- Compounds, derived
from substituted 1,3-diphenylpropane, having general formula (I): XZ X3

- A-CHI D XQ 5 X5 (1) inwhich: X1 represents 1 or,G1:-R1 group;
UGS BN Phale g ST BRI RO, 0 St e Rl roet for
tireGRRBpaupf Xihepssenisis, HARYEh BIGTOMERYr GABRANroERGPEUTIC

- * R1 representing a hydrogen atom or

%ﬁ%@%ﬁ%@bﬁ%@oﬁgy% 2 representing a hydrogen atom or a
non-halogenated alkyl group; R3, R4, and R5, identical or different,
& er%%%%t;]%g ﬁ{}lg%@: efrg igrg%%%to r % armonised Clinical. Guidelines on

Prevention of Atherosclerotic Vascular Disease, 2003,

Kota BP, et al., An overview on biological mechanisms of PPAR, Pharmacol Res,
2005, 51 (2), 85-94

Lefebvre P, et al., Sorfing out the roles of PPARalpha in energy metabolism and
vascular homeostasis, J Clin Invest, 2006, 116 (3), 571-580

Lehrke M and Lazar MA, The many faces of PPARgamma, Cell, 2005, 123 (6),
993-8

Liu Y and Miller A, Ligands tfo peroxisome proliferator-activated receptors as
therapeutic options for metabolic syndrome, DRUG DISCOVERY TODAY:
THERAPEUTIC STRATEGIES, 2005, 2 (3), 165-169

Mensah M, The Atlas of Heart Disease and Stroke, 2004,
Raspe E, et al., Modulation of rat liver apolipoprotein gene expression and serum
lipid levels by tetradecyilthicacetic acid (TTA) via PPAR{alpha} activation, J. Lipid

Res., 1999, 40 (11), 2099-2110

Sullivan PM, et al., Type Il hyperlipoproteinemia and spontaneous atherosclerosis

in mice resulting from gene replacement of mouse Apoe with human Apoe*2, J



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; 20 with at least one group among X3, X4 or
X5 corresponding to a R3, G3R3, R4, G4R4, R5 or G5R5 formula, in

igh. G3, s.pygviously described, and R3, R4, and R5,
%@r?t?'cvag%f %@%%Zﬁeﬁéﬁfﬁig an alkyl group substituted by 25 one or
several group 1 or group 2 substituents; A represents: (i) a CR6R7 group,
in which R6 and R7, identical or different, represent a hydrogen atom, a
hydroxyl 30 group, an alkyl group, or a -OR8 group, R8 as defined below,
63 (ii) a carbonyl group (CO), (iii) an oxime group (C=N-0-H) or oxime
ether (C=N-O-R8), R8, identical or different, representing an alkyl group,
substituted or not by an aryl or cycloalkyl group; 5 D represents: (i) a
carbon atom linked to two hydrogen atoms (CHZ2), (ii) a carbon atom
linked to both a hydrogen atom and a G2 so that it form an oxygenated or
sulfured heterocycle; 10 substituents of group 1 are chosen among
-OOOR9 and -CONR9R10; substituents of group 2 are chosen among
-SO3H and -S02NR9R10; 15 R9, R10, and R5, 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; with the exception of
compounds of general formula (1) in which A represents a -
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CR6R7 group, R6 and R7 representing a hydrogen atom, and in which at
least 20 three of groups X1, X2, X3, X4 and/or X5 represent hydrogen
atoms; their stereoisomers (di a stereo isomers, enantiomers), pure or
mixed, racemic mixtures, geometrical i€#mers, tautomers, salts, hydrates,
solvates, solid forms and mixtures theyeqfs&> 2- Compounds according
to claim 1, characterized in that A does not represent a CH2 group. 3-
Compounds according to claim 1 or 2, characterized in that A represents
30 acarb Ol cdr GYBP ; rdi ' -
to 3, cﬁérgg%{ehr{gggﬁ%%}a%%%’f éne of the X3, @,‘égndméémgﬂt%g{p?%@ﬁé having
gsprersdiieingeerd; R4, R5, G3R3, G4R4, or G5RS5, in which G3, G4, and
G5 being such as described jn claim 1, and 5 R3, R4, and R5
substituted by one or geveral group 1 or
group 2 substituent(s),as d&fined in claim 1. mpounds according to
one of claims 1 t6°4, chara Erizéd i that on améﬁg X3, X4, and
ng such as defined in claim

1, and R4 representing an alkyl group substituted bysone @y several group
1 or group 2 substituents. 6- Compounds according to any one of the

itS claims, characterized 15 in that G3, G4, and/or G5 represent an
oxygen atom. 7- Compounds according to any one of the previous claims,
characterized in that said substituent is chosen from among group 1

&h&RRIREE FdrRe® Rcl#HPEP20 8- Compounds according to any
oerepaedme \ions Sdrimatemarasierged2-R2 group;

X3 represents a R3 or G3-R3 group;

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

R1 representing a hydrogen atom or a.non-halogenated alky! 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, G§, G4, and G5, identical or different, representing an atom of oxygen or
sulfur;

with at least one group among X3, X4 or X5 corresponding to a R3, G3R3, R4,
G4R4, RS or G5R5 formula, in which:

G3, G4, and G5 as previously described, and

R3, R4, and RS, identical or different, representing an alkyl group substituted by

one or several group 1 or group 2 substituents;

A represents:
(1) a CRBRY group, in which
R6 and R7, identical or different, represent a hydrogen atom, a hydroxyl
group, an alkyi group, or a —OR8 group, R8 as defined beiow,
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in that only one of the X3, X4, and X5 groups corresponds to the formula

OC(CH3)2000R9, R9 being such as defined in claim 1. 25 9- Compounds

according to any one of the previous claims, characterized in that X3 and

X5, identical or different, represent resp@%tlvely a R3 and R5 group, R3

anq 525 representi g,g g@d%@roup substituted or not by one or several

group 1 or group SUbStltuerI]w@,éf as defined in claim 1. 30 10-

Coffipounds a¥Eordigup e@]y ot tepiaworiSeld RN dBdrddterized in

that X1 regresgRig AR/ gr?éﬁr @%ﬂﬁﬁ%ﬁ%pﬁé E;‘ §%ﬂ'l%@d or not
1 and R1 representing a non-halogenate 65 1T oun

accordlngtt‘f)%‘h@@ﬁ@@iﬁ@@%ﬁl@[@—kﬂalms characterized in that X2

represents a hydrogen atom. 12- Compounds according to any one of the

Eewous claims, characterized 5 in that D represents a -CH2 group. 13-

GRNSBEAAS according to any one of the previous claims, characterized in

thag; f;]hey Y SMRERHMABANG 1828 ogen atoms (CH
imethyl-4-[3-[4-(methylthio)phenyl}-3-0xo-propyl]phenoxy}-2-methyl- 10

profiBnoicéaeiPeatom linked to both a hydrogen atom and a G2 so that it form
6-dimethykd-{3:/2heod B aaierd Satsayeryliphenoxy]-2-methyl-

propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-methoxyimino-propyl

BOSERMEs Sﬁwppﬁoa@%%k%%n% -COORS and -CONROR10;
2-[2,6-dimethyl-4-[3-[4-(methoxy)phenyl}-3-oxo-propyl}phenoxy]-2-méthyl-

propanoic acid;

Sbehmetyl-Bddrmatayihiniphembis ooy piopyinsenftbrfirnanoi
c acid 2-[2,6-d imethyl-4-[3-[4-(p ropyloxy) p henyl]-3-0xo-p ropyl]p hen

oxy]-2-methyl- propanoic acid; 20
&ie- mﬁjhﬂrﬂf[&i“ I@@H‘%QPB?W&@?&W RIREenting an atom of hydrogen or an

phenox -2-methyl-propanoic acid
alkyl radlcal subs tute or not by at least one group 1 or group 2 substituent;

with the exception of compounds of general formula (1) in which A represents a —
CRBR7 group, R6 and R7 representing a hydrogen atom, and in which at ieast
three of groups X1, X2, X3, X4 and/or X5 represent hydrogen atoms;

their stereoisomers (diastereoisomers, enantiomers), pure or mixed, racemic
mixtures, geometrical isomers, tautomers, salis, hydrates, solvates, solid forms
and mixtures thereof,

2- Compounds according to claim 1, characterized in that A does not

represent a CH. group.

3- Compounds according to claim 1 or 2, characterized in that A represents

a carbonyl group (CO).
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2-[2,
6-dimethyl-4-[3-[2-(trifluoromethyl)phenyl]-3-oxo-propyl}phenoxy}-2-methyl
- propanoic acid; 2-[2,6-dimethyl-4-[3-[4-(methylth io)phenyl]-p
ropyl]phenoxy]-2-methyl-propanoic 25 &éid; 2-[2,6-d

imethyj.- Hé&js&@?&@yé%%ﬂ%‘w %9%%&89%@@%‘%&%@&%%@ in that only

isopropy! propanoate;

onf2 @ Aok | 44[39a<(KEHIYR AR PPIABSINGr GxfAfirRA pRBy FEbRAOGAR4, or

panoic acid; 30
%ﬁg@ﬁﬁr&ggﬁéﬁ-4-[3-[4-(propy|oxy)phenyl]-3-hydroxy-propyl]phenoxy}-z-m
ethy4rapdriofckaing such as described in claim 1, and

di -
R S S Y P e orove
mmjm/?—(w@-ﬂf@dﬁiﬁé&)oﬁﬁ]@wmw paipahoic aC|d
2-[3-[3-[4-(methylthio)phenyl}-3-oxo-propyl]phenoxy}-2-methyl-propanoic
acid; 2-[2,6-d

imethy$4 38R auadsyRRRDIsHRSIT-81s o BB Stlid ¥y -phepymishiasdxi}-that only
0

met%u}ﬁ I:l"wq:’-,&[gF%?n&]et hlojpre1[§r ]ggtguatyizlzo‘q;(? rpgscfb{:){/l P enoxy] -2-methyl-

%p@pﬂgcsg@ﬂ ag.pzeﬁr@d in clalm 1, and

ielan&skin §"é%ﬂamgr@W%ﬂﬁsﬁﬂ%%ﬂ%@@%{?&%ﬂf&&% 1 or group 2

methyl propandic acid
sUpsbtdantihyl-4-[3-[4-(methylthio)phenyl]-3-cyclohexylethyloxy-propyl]ph

enoxy]- 2-methyl-propanoic acid; 2-[2, 6-dimethyl-4-[3-[4-(methylth i0) p

henyl]-3- benzyloxy p ropyl]p henoxy]-2-methyl- propanoic acid; 2-[2,6-d

imethyf4 PW}@@@/IW@W@W(P@ﬁyopﬂﬁqﬁf)ﬁbpyﬂmﬂ@%etﬁwrac’feﬂed

IrtRERReNi A a5I%55 represent an oxygen ato
6-dimethyl-4- [3 -[4- (methylth|o)phenyl] -3-ethyloxy- propyl]phenoxy} -2-rneth

yl-

7- Compounds according to any one of the previous claims, characterized
in that said substituent is chosen from among group 1 substituents, as defined in
claim 1.

8- Compounds according to any one of the previous claims, characterized
in that only one of the X3, X4, and X5 groups corresponds to the formuia
-OC{CH3),COCRY, RS being such as defined in claim 1.

8- Compounds according to any one of the previous claims, characterized
in that X3 and X5, identical or different, represent respectively a R3 and R5 group,
R3 and R5 representing an alkyl group substituted or not by one or several group

1 or group 2 substituent(s), as defined in claim 1.

10- Compounds according {0 any one of the previous claims, characierized
in that X1 represents a R1 or G1R1 group, G1 being such as defined in claim 1
and R1 representing a non-halogenated alkyl.
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propanoic acid; 2-[2,6-d
imethyl-4-[3-[4-(methylthio)phenyl}-3-methoxy-propyl]phenoxy]-2-methyl-
propanoic acid; 20
2-[2-methyl-4-[3-[4-(propylthio)phenyl}-ﬁ%xo-propyl]phenoxy}-2-methyl-pr
opanoitt aimpounds according to any one of the previous claims, characterized
2;{3-[3- 4-(methylphenyl]-3-oxo-propyl]phenoxy)-2-methyl-propanoic acid.

L @‘d&?pfﬁﬁf%%(ﬁd)ﬁ@fﬁgﬁﬁ@m:of claims 1 to 13 as medicines. 25

15- Pharmaceutical composition comprising, in a pharmaceutically

acceptable support, at least one of the compounds as defined in claims 1 _
to 13, bosEiBRRR R GeRNEHOAE Y Psevef dhethes etk plaims appsacterized

FOSIBEHCH5BR ALEN 8130418 f harmaceutical composition comprising,
in an acceptable pharmaceutical format, at least one of the compounds
as defined in any one of 67 claims 1 to 13 in conjunction with one or

several gthes cRRpPRUDd B HIRdiIsh BRlPWha 3 BiHiaRstS asidinRaracterized

lipid-lowering and/or cholesterol-lowering molecule - an anti-hypertensive
briRgbResiTe sheren HREAMMa@let agent - an anti-obesity agent - an

aNH-BERMERR AL BGR Nmbthy RRIGMHRINAN 2880 rRYAPR: HSR c-i)g-%thyf-

treatment of cardiac insufficiency - agents used in the treatmen

BERBABRIG A& #iciency - an anti-cancer agent
2-[2,6-dimethyl-4-{3-[2-(hexyloxy)phenyl]-3-oxo-propyllphenoxyl-2-methyl-
propanoic acid;

2-[2,6-dimethyi-4-[3-[4-(methylthio)phenyl]-3-methoxyimino-propyllphenoxy]-2-

“methyi-propanoic acid;

2-[2 B-dimethyl-4-[3-[4-(methoxy)phenyl]-3-oxo-propyliphenoxyl-2-methyi-
propanoic acid;
2.6-dimethyl-4-[3-[4-(methylthio}phenyl]-3-oxo-propyljphenoxy-ethananoic acid
2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyll-3-oxo-propyllphenoxyi-2-methyl-
propanoic acid;
2-[2-methyl-4-[3-[4-(heptyl)phenyl}-3-oxo-propyljphenoxy]-2-methyl-propanoic
acid;
2-[2,6-dimethyl-4-[3-[2-(trifluoromethyl)phenyl]-3-oxo-propyllphenoxy]-2-methyi-
propanoic acid;

2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyll-propyilphenoxy]-2-methyl-propanoic
acid;

2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyllphenoxyl-2-methyi-
isopropyl propanoate;

2-12 6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-hydroxyimino-propyllphenoxy]-2-
methyl-propanoic acid; '
2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-hydroxy-propyllphenoxyl-Z-methyi-
propanoic acid; ‘
2-[2,6-dimethyl-4-[3-[2-(triflucromethoxy)phenyl]-3-oxo-propyilphenoxy]-2-methyi-
propanoic acid;
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- an anti-asthmatic drug 15 - an anti-asthmatic drug - a corticoid used in
the treatment of skin pathologiesa vasodilator and/or anti-ischemic agent.
17- Pharmaceutical composition according to claim 15 or 16, for the
treatment of complications associated vfith metabolic syndrome, insulin

?%ad]ﬁ?et ﬁyper r?J'Q'!q %%ﬁ%?%ﬁg?ﬁ—%gngai‘vﬁyﬁé%@ 1-2-methyl-

eases obesit nsion, inflammatory diseases
WWQMatlve pathologies, or cancers. 18. Pharmaceutical

SR AR O SR propapo i
o126 dimeashying-[Serttnatylthialpkeasibds-eyridhexymea@guriopy irhenoxyl-
YRR Br PR Refgolism.

2-[2 6-dimethyi-4-[3-[4-(methylthio)phenyll-3-butyloxy-propyllphenoxyl-2-methyl-
propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-isopropyloxy-propyliphenoxy}-2-
methyl-propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-cyclohexylethyloxy-propyliphenoxyi-
2-methyl-propanoic acid;
2-[2,6-dimethyl-4-[3-{4-(methylthio)phenyl}-3-benzyloxy-propyilphenoxyl-2-methyl-
propanoic acid,

2-[2 B-dimethyl-4-[3-[4-(methylthio)phenyl]-3-hydroxy-propyljphenoxy]-2-methyl-
propanoic acid;

2-[2 B-dimethyi-4-[3-{4-(methylthio)phenyl]-3-ethyloxy-propyljphenoxy]-2-methyl-
propanoic acid;

2-{2 B-dimethyl-4-[3-[4-(methylthio)phenyl]-3-methoxy-propyliphenoxyl-2-methyl-
propanoic acid;
2-[2-methyi-4-[3-[4-(propylthic)phenyl}-3-oxo-propyljphenoxy]-2-methyl-propanoic
acid;

2-14-[3-[4-(methyliphenyl]}-3-oxo-propyllphenoxyl-2-methyl-propanoic acid.
14- Compounds according to any one of claims 1 to 13 as medicines.

15- Pharmaceutical composition comprising, in a2 pharmaceutically
acceptable support, at least one of the compounds as defined in claims 1 to 13,
possibly in association with one or several other therapeutic and/or cosmetic

active agents.

16- Pharmaceutical composition comprising, In  an  acceptable

pharmaceutical format, at least one of the compounds as defined in any one of
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claims 1 to 13 in conjunction with one or several other compounds in the list
below:
- an anfi-diabetic
- insulin
- 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
- an antioxidant agent
- agents. used in the treatment of cardiac insufficiency
- agents used in the treatment of coronary insufficiency
- an anti-cancer agent
an anti-asthmatic drug
- an anti-asthmatic drug
- & corticold used in the treaiment of skin pathologiesa vasodilator and/or
anti-ischemic agent.
17- Pharmaceutical composition according to claim 15 or 16, for the

treatment of complications associated with metaboiic syndrome, insulin resistance,

diabetes, dyslipidemias, atherosclerosis, cardiovascular diseases, obesity,-

nypertension, inflammatory diseases, neurodegenerative pathoiogies, or cancers.

treatment of dyslipidemias.

19- Pharmaceutical composition according to claim 15 or 16 for treating

cardiovascular risk factors relative o a deregulation of lipid andfor glucid
metabolism.

18. Pharmaceutical compaosition according to claim 15 or 16 for the it



