| SUBSTITUTED 1 3-DIPHENYLPROPANE DERIVATIVES,
PREPARATIONS AND USES THEREOF The present invention
relates to substituted 1,3-diphenylpropane 5derivatives, pharmaceutical
compositions comprising them and to the therapeutic uses thereof, in
particular in the fields of human and animal health. The inventors have
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factor in the epidemiology of cardiovascular diseases: it is estimated that, by 2010,
7.6% of the population will be diabetic (Fox-Tucker J. 2005).
According fo the International Atherosclerosis Society  (international
Atherosclerosis Society, 2003), cardiovascular disease is the primary cause of
30 death in industrialized countries and is becoming ever mors prevalent in
develaping countries. The principal cardiovascular diseasas are heart disease,
cerebrat isphemia, and peripheral arterial diseases.



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 of pathologies (Kota BP et al., 2005): ligands and receptors are
therefore marketed for treatment of these pathologies (Lefebvre P et a/.,

2005) and various PPAR modulators, 15 agonist or antagonist, selective

or non-selective, are currently in high development. A PPAR modulator .
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cholesterol efflux (Lefebvre P, Chinetli G, Fruchart JC and Staels B, 2008).



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

st 30 properties, are an advantageous therapeutic tool for improving the
treatment of pathologies related to deregulation of lipid and/or glucid

metabolism, especially dyslipidemias, as well as reducing the global
cardiovascular risk, 4 More generallygby acting simultaneously on

several regulation processes, the compounds according to the invention

are dhrathrafitagdos hbrapébtictmaans fbrate geatfivestinf via PPAR., ars used
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(Alzheimer's disease, etc.), 10cancer, etc., as well as reducing global risk.
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comperiiis,Aarivad drrsubgtiuied-dSs A RADhenyINICRARS, Naving idinediones
general formula (I). x2 A CN2-D (1) in which: X1 represents a R1 or G1-R1
grotip 28!z Y8 pre SRRIERINRIRIGerPEROTT R B rdprasEnts e RB irotipiaent of type -
1orepresants st G4-R4 group X5 represents a R5 group 25R1 representing a

non-halogrenated alkyl roug _ , .
here are PFARS ligands (L-185041, GW5H01516 currently in clinical

development), but no PPARS ligand is curently being used as a drug. This
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receptor 1s, however, an altractive goal for the development of useable drugs for
treatment of dyslipidemias, atherosclerosis, obesity, and insulin resistance: PPARS
13 I8 n fact involved in fipid and glucose metabolism control, energy balance,
neurodegeneration, obesity, formation of macrophage foam cells, and
inflammation (Gross B ef al., 2005). ‘

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

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

The compounds according {o the invention, because of their PPAR agonist
30  properties, are an advantageous therapeutic tool for improving the treatment of
patholegies related to deregulation of lipid and/or glucid metabolism, especially

dyslipidamias, as well as reducing the global cardiovascular risk,
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R4 representing a alkyl group substituted by a -0O00R9 group; R3 and R5
representing an unsubstituted alkyl group ; G1 and G4, identical or
different, representing an atom of oxygen or sulfur; A represents (i) a
CR6R7 group, in which R6 represents a h%/drogen atom and R7
represents a hydroxyl group, an alkyl group, or a -OR8 group, R8, identical
or different, representing an alkyl group, substituted or not by 5an aryl or

cycloalkylogeogpinéihiycarbomdr-gy aiim Rieriessntsa catleon) atamiimkedprocesses,
to two hydroge atomsg(f%lZ), 10R9 representing an atom of hydrogen or .
AR UNSOBRRURSE akSFPHUIMAL thelFStdrdBiGHHe rY Fuidtierayfidfrrgus therapeutic

NN SheDliES B SR SRS I FHSIURS Qe IfiEahisRINENS, syndrome (the
tﬁéjtomers, aﬁgggdrates, solvates, solid forms and mixtures thereof. 15
a 1

2WEEBnA tREe FOPRIVIddY RATHSSIALRY SRy ApBWtYasan abnormal
reedisings tl@zrg@mimagmmmr@gﬁ m%@ﬁcaﬁpm@namﬁﬁﬁabw HDL cholesterol
omposliuon ) comprising, In a pnar aceutica accepta e_supporth at
o P R e b e ea iy GOV, poetioh, i MeUBb akBR ARce, and
m@rta?]gﬁab,o&mrtb@f@mﬂd ! hﬁg@@dfm@@?m@ti@i@@é&g@gt}tﬁa hegideinte, obesity,
spect, there is provided a pharmaceutical composition 25 comprising, i
BEESOSION Al RlEsu BXPBTHER B 1e R G BP HELo R s i Nammatory

difisegddn ahibvesineton)ungiion ¥ythensios sexabotber abmpeheds sease, eic.),

the list below: an aﬂti-diab tic insulin . .
cancer, eic., as well as reducing global risk.

Summary of Invention

In a first aspect, there is provided compounds, derived from substituted 1,3-

diphenylpropane, having general formula (i)
X2 X3

X A——CHy~—D X4

in which:

X1 represents a R1 or G1-R1 group;
X2 represents a hydrogen atom

X3 represents a R3 group

X4 represents a G4-R4 group

X5 represents a R5 group

R1 representing a non-halogenated alkyl group
R4 representing a alkyl group substituted by a -COORS group;
R3 and R5 representing an unsubstituted alkyl group ;

G1 and G4, identical or different, representing an atom of oxygen or sulfur;
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30a lipid-lowering and/or cholesterol-lowering molecule an
anti-hypertensive or hypotensive agent an anti-platelet agent an
anti-obesity agent 4b an anti-inflammatory agent an antioxidant agent
agents used in the treatment of cardiac ingufficiency agents used in the
treatment of coronary insufficiency 5- an affti-cancer agent an
antiastupatic drug a corticoid used in the treatment of skin pathologiesa
vasodilator and/or anti-ischemic agent. 10The present disclosure is further

directedito %Mﬂ(ﬁ?&l@ri%ﬂ”ﬁjﬁm HEzrepregpiHe & IprofRaf diATasne

;oFr{nlpS:JgdlﬁRﬁla@ﬁ%%%if@l@wyw&@n%j@lfgrrawaaim.grétﬁ%recpne@msgmup, RS,
idenfical or different, representing an alkyl group, substituted or not by
an aryl or cycloalkyl group;

(i) a carbonyl group
D represents a carbon atom linked to two hydrogen atoms (CHy),
RS representing an atom of hydrogen or an unsubstituted alkyl radical;

their sterecisomers (diastereoisomers, enanticmers), pure or mixed, racemic
mixtures, geometrical isomers, tautomers, salts, hydrates, solvates, solid forms

and mixtures thereof.

in a second aspect, there is provided compounds as defined above as

medicines.

In a third aspect, there is provided a pharmaceutical composition
comprising, in a pharmaceutically acceptable support, at least one of the
compounds as defined above, possibly in association with one or several other

therapeutic and/or cosmetic active agents.

In a fourth aspect, there is provided a pharmaceutical composition
comprising, in an acceptable pharmaceutical format, at least one of the
compounds as defined in above in conjunction with one or several other
compounds in the list below:

an anti-diabetic

- insulin

- a lipid-lowering and/or cholesteroi-lowering molecule
- an anti-hypertensive or hypotensive agent

- an anti-platelet agent

- an anti-obesity agent
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X2 represents a halogen atom, a R2 or G2-R2 group; X3 represents a R3
or G3-R3 group; X4 represents a halogen atom, a R4 or G4-R4 group; X5
represents a R5 or G5-R5 group; 20 R1 representing a hydrogen atom or
a non-halogenated alkyl group; R2 repreggnting a hydrogen atom or a
non-halogenated alkyl group; R3, R4, and R5, identical or different,
repr(_-:'segi;‘iré%?_@ %tom of.h dr%%eé} or an alkyl group substituted or not by

n : :
one or severa gro%rBTaC)tP¥ S substituents; 25 5 with at least one

group Mﬁgidmmt apgX® responding to the R3, G3R3, R4, G4R4, R5,
or GSR3 '”nYtVsh&C%qGH%’ft@eﬂr%QQm%étao% Bé?éﬂ%k!%ﬁsﬂﬁ?c‘%&RS , and 5R3, R4,
htical of dif Ky

and“RS,a %ee erent, representing an alkyl group substituted by
one-or seyeera geedprl tbedreaprzsubbtuensyAnefsdenty: (iJa CR6R7

group, | Wé’ﬂ h 10R 7, identical or different, represent a hydrogen
atom, a%?y rgkfl]?%%%p, nﬁalkyl group, or a -OR8 group, R8 being as
defineddrelovi-asthmatic drug

- a corticoid used in the treatment of skin pathologiesa vasodilator and/or

anti-ischemic agent.

The present disclosure is further directed to compounds, derived from 1,3-

diphenylpropane derivative compounds, having the following general formula:
Xz X3

x-; A"""'CHZWD X4

in which:

X1 represents a R1 or G1-R1 group;
X2 represents a halogen atom, a R2 or G2-R2 group;
X3 represents a R3 or G3-R3 group;
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 alkyl group;
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, G2, G3, G4, and G5, identical or different, representing an atom of oxygen or

sulfur;



(if) a carbonyl group (CO), (iii) an oxime group (C=N-0-H) or oxime ether
(C=N-0-R8), - R8 representing an alkyl group, substituted or not
by an aryl or 15cycloalkyl group; D represents: a carbon atom linked to
two hydrogen atoms (CH2), a carbon atom linked to both a
hydrogen atom and G2 so as to form an 20oxygenated or sulfured
heterocycle; substituents of group 1 are chosen among -000R9 and
-CONR9R10; substituents of group 2 are chosen among -S03H and

-SQEZNBIRAS: 23RRY:RA%LANRE identinabar diffpredinteprasertifg@pr3, R4,
atam qf hydro .an alkyl radical substituted or net by at least one
gro(g}‘p 4’0%%78%%%%%‘5&?%& t; with the exception of compounds of
geferabforamdl & (i wviniciuAly elpresirtd, a3 B00R6R7 group, R6 and R7
representi r , ' ' L e royps :

5 o A LR e b e o M struted by
(diaBtete GG Caliah it KHEHE), Dewe BRYAIKE, racemic mixtures,
geometrical isomers, tautomers, salts, hydrates, solvates, solid forms as

well as their mixtures. 5In the context of this invention, the term "alkyl"
deSigFRiE¥R By drocarbon radical that is saturated, linear, branched, or

cyclic¢haloggnatea prynetphaviggparticularly from 1 to 24, and preferably
1,2,3,4,5,6,7,8,9,0r 10, carbon gtoms, such as methyl, :

10 gitnorometht B AOR A e O b GV ALragB AT 2 hydrony
sec-butyl, pentylp neopsiatylrodhexylz oriyelahexyl iDbaingd be defmed below.

"cyclo lékyl" %ecsai%a{;[er ?nuallil&lc%roup as defined above and forms at least
one cycle (e.Q. cycﬁog Ir%/f)gPo pS’having 3 to 8 carbon atoms: cyclopropyl,

cycloliityl, cgulopemygreyel6beNyl)-¢ycoheptys, aifeticrbciyiis),

R8 representing an alkyl group, substituied or not by an aryl or

15 cycloalky! group,

D represents:
0 a carbon atom linked to two hydrogen atoms (CHy),
(if) a carbon atom linked o both a hydrogen atom and GZ so as to form an

20 oxygenated or sulfured heterocycle;
substituents of group 1 are chosen among -COORS and -CONRSR1;

substituents of group 2 are chosen among -S0;H and -SO,NRIR10;
25
R9, R10, and RS, 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 generai formuia (1) in which A represents a —
30 CR6BR7Y group, R8 and R7 representing a hydrogen atom, and in which ai lsast
three of groups X1, X2, X3, X4 and/or X5 represent hydrogen atoms;



15The term "alkyloxy" refers to an alkyl chain linked to the molecule by

means of an oxygen atom (an ether bond). The alkyl chain corresponds to

the previously expressed definition. Methoxyrtrifluoromethoxy, ethoxy,
n-propyloxy, isopropyloxy, n-butoxy, iso-butoxy, tertio-butoxy, sec-butoxy, -

or hexyloxy can be given as examples. 20 The term "aryl" refers to

aromatic groups comprising preferably from 5 to 14 carbon atoms,
advHrsgerustyséte i @ﬁab@narﬂmﬂsemseimﬁiiamﬂrmptemby ome oixed, racemic

several heleroatoms, selected among N, Q. S 8& re specifically call. forms as
Ea

"heteroaryie"). They are gene aIy mono- of I- cycll and comprlse
25adedraadfeURlyeen. 6 to 14 carbon atoms, such as phenyl, u-naphtyl,
p-naphtyl, anthracenyi or fluorenyl. The term "oxygenated or sulfured
heterocycle" designates a cycloalkyl group as defined above interrupted

%y one or SeltatieatgtéNTs ENBEEATRMENE 300 Al Siesigepirarie dydrocarbon

pyrane; @ﬁntﬁﬁ Qﬂ%mnﬁﬁ@& brancheRoRrhalegenatgshaliodd@dicalds having
an alk rad al as d g above which esents no halogen atom,

5Ao%% ytﬁgr@o et é’éﬁfgfﬁ Yriufa @) thhichpréséntatdeadt carbon
Oneafﬂb@‘mlm&&(as mmyx&mtmspewn@mfa R3rép3RBABAIGURAIRS, isobuty!,

or G5R5.fo hich: are such as prev jously
desqeeﬁ%g {é/rrq - lﬁg mGl,th%;:ie %?IL[ICBJ ’me?é#eyﬁt F gsent an alkyl
TCgroup substltuted by one 10or several group 1 OF group 2 substituents;

have therefgre at lea r?&%ﬂ&ﬁ %%%[%‘i%ﬁj%@sﬁgsgﬁ\z@g%ggsoéé%e)é%gr *2and forms

respectlvely represe tlng a one or severa
gro@p 'BH¥ Grsupy2isubstitterieEyvl Sonephaidua? s peetditthaipventispiopropyl,

CO”E?&W&EW“EQHB?&%QEJ&S%M”WE‘!&%B‘{W%% 2y/8bseaANtS 2

carbonyl group (0

16 The term “alkyloxy” refers to an alkyl chain linked to the molecule by means
of an oxygen atom (an ether bond}. The alkyl chain corresponds fo the previously
expressed definition. Mathoxy ~trifluoromethoxy, ethoxy, n-propyloxy, isopropyloxy,
n-butoxy, iso-butoxy, tertio-butoxy, sec-butoxy, or hexyloxy can be given as
examples,

20

The term “aryl” refers to aromatic groups comprising prefarably from 5 to 14

carbon atoms, advantageously 6 to 14 carbon atoms, possibly interrupted by cne
or several heteroatoms selected among N, O, S or P (more specifically call
“heteroaryie”). They are generaly mono- or bi-cyclical and  comprise

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 cycloalky!
group as defined above interrupted by one or several heteroatoms chosen among

30 O and S. Thiopyrane or pyrane can be cited as exampies

By halogen atom, an atom of bromine, chlorine, fluorine or iodine is

Lundersiood.



" Another particular aspect of the invention concerns compounds of
general formula (1) in which A represents an oxime group (C=N-0-H) or
oxime ether (C=N- 200-R8), R8 representing an alkyl group substituted or
not by an aryl or cycloalkyl group, Preferably, R8 represents a methyl
group. Another particular aspect of thezinvention concerns compounds
of general formula (1) in which A represents a CH2group. 25 Another
particular aspect of the invention concerns compounds of general formula

(1) in which AcflaesditiTeresant 2820k HR. ARPhRNRATEE W ASPEEOL which
the invention concerns compounds of general 30 formula (1) in which A
rep?@%%&?ﬁ?é@gﬁéﬁ?@ﬁ;ﬁmRG representing a hydrogen atom and R7
representing a hydroxyl group, alkyl group, or a -ORB group, RB

representing an.alkyl group, substituted, or not hy.an aryl or cycioalkyl _
5‘group. SE&%%é?gﬁriib?9?tr$g$rﬁ/%% (o CoRcerhd dBf L%l@sv‘gf‘&ﬁéﬁﬁm at least
formstac(l pinuwhi&ld Arepresents esBRERTE reuBIRBIBPréesentngd R5 or G5R5

hydrogen.atomand R7 representing a hydroxyl group. - Another
preferential aspect of the invention concerns compounds of general

fortaeid) RNAMEHRES reysve SEniscy I CORBRZSIUB!. RBTepresenting a
hydeagen 2em RBJifeh 1RRIRFEIHBG A - ORS00 RPN SYD R Situted by one

defined above, Preferably, R8 represents an alkyl group comprising

T00refERfG e 908 FEErBER AttReNEGaS more preferably, RS represents
an iﬁﬂ&&ﬁ( glr@b@mb@ﬁtu@@afw@ @t]fwhleoll '%&Mob flkylgodpg said @Elyb@r, X4 or X5
cycloalkyl grou comprising specifica carbon atoms. Another
par&?@ﬁ%‘i&%@eg?%rﬁﬁ@mﬁf?o#@'&%é%ssm&ﬁngyo%%ﬁérﬁ?‘fgfﬁ%lﬂﬁ’“p Tor
() irovimichsAlreffiresefts a -CR6R7 group, R6 and R7, identical or
15different, representing a hydroxyl group, alkyl group, or a -OR8 group,

R8 representing an alkyl group, substituted or not by an aryl or cycloalkyl
"15group.  Onmarhsispecifisrsbjedtimaticvofibe invertion comesrnsds of general

comprinds of agnerahfala (kin M}mgﬁgg%%o pddentica' or

different, represent 20respectively a R3 an §pecifically with R3
and R5 representing a

Ancther particular aspect of the invention concems compounds of general

formula (I} in which A represents an oxime group {C=N-0O-H) or oxime ether (C=N-

20 O-R8), R8 representing an alky! group substituied or not by an aryl or cycloalky
group. Preferably, R8 represents a methyl group.

Another particuiar aspect of the invention concerns compounds of general
formula (1) in which A represents a CH; group.
25
Another particular aspect of the invention concemns compounds of general

formuia (1) in which A does not represent a CH; group.

Another particular aspect of the invention concerns compounds of ganeraf
30 formula (1) in which A represents a ~CRBR7 group, R8 representing a hydrogen
atom and R7 representing a hydroxyl group, alky! group, or a -OR8 group, RS

representing an alkyl group, substituted or not by an ary! or cycioalky! group.



hydrogen atom.  Another specific subject-matter of the invention

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

or different, represent 25 respectively a R3 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 differerit, represent respectively a R3

30 and R¥ griewh iR 3tandrREnidentcalerdiffesentorepesentmgeeal formula (1) in
non-substituted alkyl grou prisin ferably 1,.2, 3 or 4 carbon , ,
ator\nmﬁs]. \%&élrﬁgﬁ?grsee Pézé erﬁ% Y, (%) §<5R£ %dée féaéle SF’B’%&BW}’?@S&?@?{P and R7
a miethgbgrong .2 hvdroxyhothep 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, 03 and 05 being
Ssuch as pfeabgsly atyenbabiosrmt 5R3hena RS !identicat o diffeventnds of general

reprgssnEng) a-hydiesen @Bf@@,ems'%ngﬁﬁéﬁarﬁfg\!%f @@?&ﬁr%fsg}ﬂmg )%Shydrogen

invention concerns compounds of general formula (1) in which X3 an

ideRtiiAl BPaiferelRP retialant feshRENVEIR 03183 UG R Gr ot dEdDg above.
andosdaiig, S hepsapevionslyideserihedhangR3 aadkRbaitentioal:os: 4 carbon
diffe enté r Lesenting%ar% alkﬁl g%ou Dsubstituted or not bg one or several :
groﬁ%’rf Orggrb{bﬁnﬂrgu SHHRRS, %ET%WSE@W BBfHEY. 90UP Atisifiefed by an ary!

10particular@spgcy ol thesmdemtjbocopdentis/corppundsmigenesacifically 6 carbon
15f8{ la (I) in which X3 and X5, identical or different, represent

respectively a G3R3 or 05R5 group, 03 and 05 being such as previously
described, and R3 and R5, identical or different, representing an alkyl

group subgfityted ﬁ&%f@%@%ﬁ%@{ﬁy%ﬁ@%&?@@%@%@ﬁéﬁﬁ% of general

previously defined. 20 Another particular aspect of the inve

con@&hdZdhhpourbisifAydiseraproriuta (D RERRhichiow réftesedtRd. identical or
15hal ggen-aio meiteaminpgCRIOHR@IOTMBUPAINRN group, or a2 -ORS group, R8

representing an alky! group, substituted or not by an aryl or cycloalkyl group.

Another specific subject-matter of the invention concerns compounds of
general formula () in which X3 and X5, identical or different, represent
20 respectively a R3 and RS group, specifically with R3 and R5 representing a

hydrogen atom.

Another specific subject-matier of the invention concerns compounds of

general formula (1) in which X3 and X5, identical or different, represent

25 respeclively a RS and RS group, R3 and RS, 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 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 X5, identical or different, represent a methvi group.



25Another particular aspect of the invention concerns compounds of
general formula (I) in which X4 represents a R4 or 04-R4 group, 04 being
such as previously defined, and R4 representing a hydrogen atom.
30Another particular aspect of the invention concerns compounds of
general formula (1) in which X4 represents a R4 or 04-R4 group, 04 being
such as previously defined, and 10 R4 regresenting an alkyl group

substitutedasihet by tinelar evesal of o ﬂ:ﬁr@%ﬁwecﬁ}@ﬁ%@ﬂmm%s of general

previgusly defined. . . ., Another particular aspect of the invention B

con%’g%%%:?;ﬁ]ﬁ%uwn %%f%@nagr%ﬁé foﬁgﬁ{ﬁ&?ﬂ) i ik sta represtidespestively a

or 043R4 graupiRG4rbeing such as previously defined, and R4

rep i stituted r several group 1 or group
eseptinaapaliolgrun %vgv.éiggeg HRYORE P

2 substituents, such as previousl ine erably, G4 represents an
oxygerrBfonb altigidicRUOrepesents apr askyligapeibsitutdrby a group 1
substituent, in 10 particular -COON. Even more preferably, X4 represents

a -0C(OH3)2COOK, -OCH2COOH or -SC(CH3)2000H.group.

Another paRtRtURrRRIHREENREREE LPTHRSHVERRIRN oSS csmpounds of general
gerteralfarmyla: (WHcwhich anly p5eiQb Hie=X3- XAr@RehXSgFALRS respectively a
rep ts J,5 3, R4, R5, 03R3, G4R4 or G5R5 group, G3, G4, and %5
bei%’?g?c%r?% \gi%@y described, and R3, R4 or R5, identical or
10diff&remtydepiessint rg:ain sdkylegfougstbsiibited Bydone or several group

1 ORIraHR %g,ué %E'z%’c%’?%%%%r%%‘?}’?%%‘?" edfstﬂ"?gegh alkyt group substifuted or not by

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

&)

Another particular aspect of the invention concerns cdmpounds of general
15 formula (1) in which X3 and XS, identical or different, represent respactively a
G3R3 or G5R5 group,
G3 and G5 being such as previously described, and
R3 and R5, identical or different, representing an alkyl group substituted by one or
severai group 1 or group 2 substituents, as previously defined,
20

Another particutar aspsct of the invention concems compounds of general
formula (1) in which X4 represents a halogen atom (bromine, chlorine, fluorine,
iodine).

25 Another particular aspsct of the invention concens compounds of general
formuia (1) in which X4 represents a R4 or G4-R4 group,
{34 being such as previously defined, and

R4 representing a hydrogen atom.

30 Another particular aspect of the inventicn concemns compounds of generat
formuia (1) in which X4 represents a R4 or G4-R4 group,

(54 being such as previously defined, and



20Another particular subject-matter of the invention concerns compounds
of general formula (I) 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 25substituents, as previously defined. Another particular
fsubject-matter of the invention concerns éBmpounds of general formula

() imwhighdyeaidhaaesnfihersd X4nand %o arowps FePERsent advdrdRdroup 1 or
R5, G3R3, G4R4 or G5R5 grovlég, 30 G3, G4, and 35 being such as

oreii8y GHESHBET SR RS

A{S}a}’nﬁeﬁ%?%entical or different,

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

usly defin 11 Another particular as

oo e B S e Ty B RS R GRS of general

of the invention conceris conpoun

of genera

5G4 amafor GhinepreseXdseareoxygen dtom G4-R4Rreferably, the
Invesyan oGRS compauags ghgenetplformula () in Swhich only one

of the X3,

4 or X5 droups corresponds to the G3R3, G4R4 or G5R5

formiflde@es@hinand GaRe resEntinbpa B derran i, sRdERE IRWBIRS, group 2
ide@ﬂ%@h&!&&%@f@f@hf%%f%‘%@%&,@l%@ﬂﬁé(ﬂf@ﬂ%\»@&&ﬂ%@@ RLANLQE an axygen

several group 1 or group

substituent(s), as previously defined. 10

Evef iibrEBRITEFABRR RS v ERtiB I E SHEEF S ottt dy 8 geHBra substifuent, in
1dormpgladlldn whinhionly ved, anaeagpXaeXdbianc X5:eRERsRONYS 1OdNeH. 1, COOH,

G4

o AT BFSR S ROt b GRE b devral croup 1 o1 group 2.

substituents, as previously defined.

15

20

25

30

Ancther particular subject-matier of the invention concems compounds of
general formula (1) in which only one of the X3, X4 and X5 groups represents a
R3, R4, R5, G3R3, GAR4 or GBR5 group,

(3, G4, and G5 being such as previously described, and
R3, R4 or R5, identical or different, representing an alkyl group substituted by one

or several group 1 or group 2 substituent(s}, as praviously defined.

Another particular subject-matier of the invention concerns compounds of
general formuia {I) 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 substituied by one or several group 1 or group 2

substituents, as previously defined.

Ancther particular fsubject-matter of the invention concerns compounds of
general formula (1) in which two or three of the X3, X4 and X5 groups represent a
R3, R4, RE, G3R3, G4R4 or GERE group,

(33, G4, and G5 being such as previously described, and
R3, R4, and R5, icenticai or different, representing an alkyl group substituted by

one or several group 5 or group 2 substituent(s), as previcusly 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 20 33R3. G4R4 or 35R5 formula, G3, G4, and G5
representing an oxygen atom, and R3. R4, and R5 representing an alkyl

group substituted by one or several group 11 or group 2 substituent(s), as
previously defined, 25A particular aspect of the invention concerns
compoundsiofrgemeratftemasadt) inf\ilmcimtheiubstituentdscchosamiromf general

ameng-groyp 1 fi . d S igue is a
R e A e
preferably a hydrogen atom or an alkyl group comprising 1, 2, 3,4,50r 6

carbon atenge 381y, 14 PANEHIAR asPESAL tREIRVRRIAN QORCEINS| formmula (1) in

compounds of general formula (1) in which only one of the X3, X4 or X5
SgrotCEorES R t8 & Forviul & @B CODFDORISHEIHG & GeiRas G4R4 or
prevawslydefined and representing 12 preferably a hydrogen atom or an

alkyl.gr comprising 1, 2, 3, 4. 5 or 6 carbon atoms. Even more
preégag;?ué? ey ér*ﬁﬁ?ﬁ‘“’@@@&%ﬁ%@@@%%up, R9 being 5such as
preiR6uUBlY deRtiediamttreprefating, preferabliia bydaigeyaiomsab&iuted by one

~alkyl group comprising 1, 2, 3, 4. 5 gr 6 carbon atoms. ne particular
asp%rc% o\f%)i;fﬁe rrf\j/[!“)éﬁ}t{l00?1r g:ﬁu e‘?’n%ucggr%ﬁ%{ﬁs s B 85%%?5?% U?ag M) in
10which X1 represents a R1 or G1R1 carbonyl group, 10G1 being such as

previousl| ined,.an resenti -h te | aroup.
For examﬁ%ﬂxﬁgﬁre%ri%sﬁﬁosgﬁzg%@%, %%%8 ngﬁl%)é%)%’p 8]; general
an EWgGrotip Presemingly Sdrbamenems. X4 peaferdblyzRETRpIEscintshe G4RA
norialogenated alkyl group comprising 1, 2 or 3 carbon atoms. Even
morﬁ%i)referably_, X1 represents a -CHs, -SCH3, -OCH3group. One

partitllEP RSSEErB ANEIFRRFNiBEPEDRE¥tns compounds of general formula

15(1) irwhigheXdnippresesis/pdydiogensatory Bieterably sahaaittoup 1 or group 2

ZOrSBQSeS%&rggtéa, Qg%gg %rg} Q‘E,odrgﬁ%(g d|§ dlfferen'g from a hydrogen atom.

Another preferential aspect of the invention concerns compounds of general
formula (I} in which two or three of the X3, X4 or X5 groups correspond to the
20 G3R3, G4R4 or GBR5 formuia,
G3, G4, and G5 representing an oxygen atom, and
R3, R4, and RS representing an alky! group substituted by one or several group 1

or group 2 substifuent{s}, as previously defined.

25 A particuiar aspect of the invention concems compounds of ganeral formula
(Iy in which the substituent is chosen from among group 1 substituents. Preferably,
the group 1 substituent is a ~COOR® type, RS 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.

30

A pariicular aspect of the invention concems compounds of general formuia
(i) in which only one of the X3, X4 or X5 groups corresponds to the formula

-OC(CH;),COORY, RO being such as previously defined and representing



One particular aspect of the invention concerns compounds of general

formula (1) in which X2 represents a hydrogen atom. Preferably, when X2
represents a hydrogen atom, X1 is different from a hydrogen atom. 25

A particular aspect of the invention concerns compounds of general

formula | in which X2 represents a halogen atom (bromine, chlorine,

fluorine, iodine). A particular subject-mattér?of the invention concerns

co )d L ts aR2 qr

2R e, R B S Jocehen. Prareraply,© caroen
R2 ?é?ﬁ@:sents a hydrogen atom, a CF3 group or an alkyl group

comprising 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Even more 13 preferably,

X2 represents a -OR grqup, R representing an alkyl group, -CF3, -OCF3, .
O YR AP RAER GBS P CScirns e ES . RO being
Sgenarelh fermuiaib(I3lin ediiobDxepresente @Gl 2@retibly a ARBGEn atom or an
par

ject-mat f inyention concerns compounds of general
formﬁﬁgﬁéﬁﬁgw%%g%%n% g]’%’r%{eagr]loéxy%aerr?gt%g%gpguIfured heterocycle

so as to form the following formula compound: 10 Preferably, 02

represents,a. sl afom i general § émH\I%fglt'i)j% rcongﬁ%) "dance Wit ¢ general

particular embodiment of the invention, the pre
inditAtedd o iRboRipsmiasents a R1or G1R1 carbonyi group,

red compounds are

10242c5- dimeshuiii4s pe(mety tigiherya)-3-oxo-propyliphenoxyl-2-

20

25

30

opanoic acid

met@(llpr
epreseniing a non-haiogenated atkyl group.

For example, X1 represents a -OCHCHCH3, -SCHyCH.CH3 group or an
alkyl group presenting 7 carbon atoms,

Preferably, R1 represents a non-halogenated alkyl group comprising 1, 2 or
3 carbon atoms.

Even more preferably, X1 represents a ~CH3, -SCHs, -OCHs group.

One parficular aspect of the invention concerns compounds of general

formuia (1) in which X1 represents a hydrogen aiom, Preferably, when X1

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

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

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

A particufar aspeact of the invention concerns compounds of general formuta

(I} in which X2 represents a halogen atom (bromine, chiorine, flucrine, iodine).

A particular subject-matier of the invention concerns compounds of general
formuta (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 CFs group or

an alkyl group comprising 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Evan more



Con-mound 2:
2-(2,6-dimethy1-4-[342-(hexyloxy)phenyll-3-oxo-propyljphenoxyj-2-
methylpropanoic acid 20 14
Compound3:2[26-dimethy1-4-[3-[4-(methylthio)phenyl]-3-
benzyloxypropyllphenoxyl-2-methylpropanoic acid
Compound4:2[26-dimethy1-4[3-[4-(meth 'Fhio)phenyl)-B-

ShygessepyphepeesmmethyiproRaseic atickisdNRall an alkyi group, -CF,
Co ndg: [26-dimethy1-4-[3-[ m hylthio)phenyl]-3-methoxylmino-
propyijphenoxy]-2-methylpropanoic acid OH <10- \

A particular aspect of the invention concemns compounds of general formula

5 (I)in which D represents a CH, group.

Another particutar subject-matter of the invention concems compounds of
general formula (1) in which G2 and D form an oxygenated or sulfured heterocycle

so as to form the following formula compound:

X3
7 i X4
T
)
A a

Preferably, G2 represents a sulfur afom in general formula ().

10

In accordance with particular embodiment of the invention, the preferred
compounds are indicated below:

15 Compound 2: 2-2 6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyliphenoxy]}-2-
methyipropancic acid

G
| 2 W‘”M{kc’“
S ,
BN
r

Compound 2 2-{2 6-dimethyl-4-{3-[2-(hexyloxy)phenyl}-3-oxo-propyliphenoxy]-2-

0
ﬁl‘i T
i
,/]/ﬁ . -
H

: 3

. |
20 R N s

methyipropancic acid



{{ 10Compound 6:
2-[2,6-0imethyi-443-[4-(methoxy)phenyl]-3-oxo-propyllphenoxy]-2-
methylpropanoic acid OH jlj 15 Compound 8:

242 ,6-dimethy1-44344-(propyloxy)phenyl]-3-oxo-oropyllphenoxy]-2-
methylpropanoic acid f 5Compound9:242-methyl 443
[4-(heptyl)phenyl]-3-oxo-propyliphenoxy]-d4methylpropanoic acid [ 1, 0
Conwﬁgug“g:mz'G'd'meéhyl-ﬂ"[314'(@"%%1%%9%“%?3]:@:(methylthio)phenyi}h&

benZyimxypropyi}phenoxy]«z-'methylpropanoic acid

[ o]

T
; z \{/O\\*)\OH
NP
NP
Compound 4: 2-[2 6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-

S hydroxypropyijphenoxyl-2-methylpropanoic acid

z 0

S\i/ SN .
kﬁf;\,l/l
0oH

Compound 5 2—{2,6»dimethyi%—[?z-{‘i'-(methyithEo)phenyi]-i%—methoxyiminow

oropyliphenoxy]-2-methylpropanoic acid

10 Compound &: 2—{2,@—dimethyi-&i—{S—{zlu{methoxy)phenyi]ﬁ-ox&propyi}phenoxy}—z—
methylpropanoic acid
| I
%\/OQ{/{\OH

L
Mg

\
7
N
—/
N

Compeund 7: 2-{2,S-dimethy!—~4-{3-[4—{methy£thio)phenyf}-3—0x9~propyf]phenoxy}Z-
methylethanoic acid



ethyloxypropyl]phenoxy]-2-methylpropanoic acid ,'LyLOE1 H 10
Compound112-[2,6-dimethy1-44342- (tnfluoromethyl)phenylS -3-0X0-
propyliphenoxy]-2-methylpropanoic acid 16 FF
Compound12:2-12,6-dimethy1-4-[344-(metbylthio)phenyljpropyl)phenoxy]-
2- methylpropanoic acid 5Compound 13:

2-[2,6-dimethy1-443-[4- (methylthlo)pheny1151 3-oxo-propyl]phenoxyk

2-methyl propanoic acid isoprdépyl ester
Compoundi14:2-[2, 6}@{9&1&1 -{3-[4-(methylthio)phenyll-3-hydroxy m no-
|

P ( R

o i
-

i

O

Compound 8: 2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyil-3-oxo-propyliphenoxyl-2-
methylprepanoic acid

G
y
/’l\lfo%w

G AN

&  Compound 9. 2-[2-methyi-4-{ 3-[4-(heptyl)phenyl}-3-oxo-propyliphenoxy]-2-
methylpropanoic acid

A

Compound 10: 2-[2 B-dimethyl-4-[3-14-{methylthio}phenyl]-3-
ethyloxypropyllphenoxyl-2-methylpropanoic acid
| O
| !
| at A
5 ! i [
\N/\\E N
/z
I
10 |
Compound 11: 2-[2,6-dimethyi-4-[3-[2-(trifluoromethyliphenyll-3-oxo-

propyilphenoxyl-2-methyipropanaic acid



propyl]lphenoxy]-2-methylpropanoic acid OH \<(,2 100H Compound
15:2-[2,6-dimethy1-4-[3-[4-(propyloxy)pheny11-3- h
hydroxypropyllphenoxy]-2-methytpropanoic acid 17
Compound16:242,6-dimethy1-4-1342-(t uoromethoxy)pheny1]-3-oxo-
propyliphenoxyl-2-methylpropanoic acid g mpound17:242,6-dimethyl 4
[3 [4-(methylthio)pheny11-3- Smethoxypr §|Iphenoxy] 2-methylpropanoic

acid | )
|
SUA

Compound 12 2-[2,6-dimethyl-4-{3-[4-{methylthio)phenylipropyilphenoxy]-2-

methylpropanoic acid
| i

OW\/{L
. OH

5 Comooun& 13 2-[2 8-dimeihyi-4-[3-[4-(meihyithio)phenyl]-3-oxo-propyliphenoxy]-

10

2-methyl propanoic acid ésopropyé ester

|

/\/ 0%@%
- w/\ (\/\ ;

W
0

Compound 14: 2-[2,B-dimethyl-4-{3-[4-(methylthioiphenyll-3-hydroxyimino-
propyliphenoxyl-2-methyipropanoic acid
o L
/\/ \( OH
Sy /\/\ |
L
N

b
<

OH

Compound 15 2-12,6-dimethyl-4-[3-[4-(propyloxyiphenyl]-3-

hydroxypropyliphenoxyl-2-methyipropanoic acid
Q

|
! Vool
;////\ ’O\\i')\OH
PN \v/\ N ,
o



Compound18:2-[2,6-dimethy1-4-[2,3-dihydro-4H-1-benzothiopyran-4-one-
2- Aphenoxy]-2-methylpropanoic acid 10 Compound 19:
2-[2-methyl-443-[4-(propylthio)pheny1]-3-oxo-propythohenoxy]-2-
methylpropanoic acid JoJLOH 1 11 0

Compound20:2[313[4- (methylthic)phenyl}-3-oxo-propyliphenoxy]-2-

15methylpropano c acid 18 s o Compound 21 add
Cempound 18: 2-[2 8-dimethyl-4-[3-2-(triflucromethoxy)phenyll-3-oxo-

propyllphenoxyl-2-methylpropanocic acid

F\F\C; o)
Compound 17 2-2 5-dimethyl-4-[3-{4-(methylthio)pheny!-3-

5  methoxypropyliphenoxyl-2-methyipropanocic acid

Compound __18:  2-[2,6-dimethyl-4-{2 3-dihydro-4H-1-benzothiopyran-4-one-2-
y[}phenoxy}—2—methylpropanoéc acid '

=

/‘%/K
.

Compound  19:  2-[2-methyl-4-[3-[4-(propyithio}phenyl]-3-oxo-propyllphenoxyl-2-

10

methylpropanocic acid

15
y
O\\/K
I\j/ E "
/’/\\/‘S\/‘\\;\ Ay

Compound 20: 2—[3-{3-[4-(methyithio)phenyf}-B—c}xohpropy{]phenoxy}«.?m
15 methylpropanoic acid |



2-[4{344-(methylpheny1]-3-oxo-propyl]phenoxy]-2-methylpropanoic 1 1
,1 5 Compound 22:2-[2,6-dimethy1-4-[344-(methylthio)pheny11-3-
cyclohexylmethoxypropyllphenoxy)-2-methyipropanoic acid
Compound23:2-[2,6-dimethy1-4 [3 [4-(methylthio)phenyl]-3-
15butyloxypropyliphenoxy]-2-methylpropapic acid

acid
? _
0
f i %\DH
i\ g
o)
5  Compound 22: - 2-[2 8-dimethyl-4-[3-[4-(methylthio)phanyl]-3-

cyctohexyiméthoxypropyliphenoxyj-2-methyipropancic acid

1 9
0 O\\‘(’J\OH
S ! :
eVl
10 \/\‘/
o
Y
o
Compound 23 22 B-dimethyl-4-[3-[4-(methyithio)phenyl}-3-

16 butyloxypropvilphenoxyl-2-methylpropanocic acid



5

10

15

20

19 Compound24:242,6-dimethy1-4-[344-(methylthio)pheny11-3-
isopropyloxypropyliphenoxy]-2-methylpropanoic acid
Compound?25:2-[2,6-dirnethy1-4-13-[4-(methylthio)phenyil-3-
5cyclohexylethyloxypropyl]phenoxy]-2-methylpropanoic acid y.'-\(-A-' OH
Even more preferably, the invention concgyns the following compounds:
Compound 1:

2-[Zaraiwienty1-4-[3-[4-@Aethylthio) phehid1§-glimestpdplaipheneiyipiophenyl]-3-

10%8&%%@%&2 ﬁfi@é&%@%@%@%pm anoic acid

2-[2.6-dimeth 2-(he ox')'/)phenyl -3-oxo-propyliphenoxy]-2-
methylpropanoic acid; Co und 8: 2-[2,6-dimethyl 4 [3 [4
(propyloxy)pheny X0 Iphenoxy]-2- methylpropanoic acid,;

15Compound 13/\\3J\(
242,6+dimethy1-44344-(methylthio)phenyll-3-oxo-propyliphenoxyl-

2-meth oic acid isopropy! ester,
Compound1@:2-[2,6-dimethy1-4-[342-(t_rif|uoromethoxy)ohenyl;1-3-oxo-
propyllphenoxy1-2-methylpropanoic acid. 20The compounds according to
the invention include their sterecisomers (diastereoisomers, enantiomers),

p“ré&%r@éﬁéd’ their raceic mixtures, their aeometrical ISOMErseHio)ohenyi-2-

tautomers, their saits; their hydrates, their solvates, their solid forms, and
miaueEs gl ioxypropyilphenoxyi-2-methylpropanocic acid
a

i
i

|
\Cyi

P

Even more preferably, the invention concerns the foliowing compounds:

Compound 1. 2-[2.6-dimethyl-4-[3-{4-{methylihio)phenyi}-3-oxo-propytiphenoxyi-2-

methyipropanoic acid;

Compound 2. 2-[2.8-dimethyi-4-[3-[2-(hexyioxy}phenvyi]-3-oxc-propyliphenoxy]-2-

methyipropanocic acid;

Compound 8 2-{2 B-dimethy!l-4-[3-{4-(propyloxyiphenyil-3-oxa-propyiiphenoxyl-2-

methylpropanoic acid,

Compound 13: 2-[2 8-dimethyi-4-[3-14-(methylihio)phenvil-3-oxo-propyliphenoxyl-

2-mathylpropanoic acid isopropy! ester;

Compound 186: 2-12,8-dimethyi-4-[3-[2-(trifluoromethoxyiphenyi}-3-oxo-

propyliphencxyi-2-methylorepanoic acid.

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

solid forms, and mixtures theraof,



(o)

20 The compounds according to the invention can contain one or

several asymmetrical centers. This invention includes stereoisomers
(diastereoisomers, enantiomers), pure or mixed, as well as racemic

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 b stmmetrical synthesis

following the typical methods known by one of ordinary skill in the art (for
example, p%euscjg r%ac'%i;ves and chirgl c&_té%l]lyst% Some compounds

according o the Invention CERHAVE difrefisht SYABIPa B ERRiRnRe o several
10 airtiese foanieas Welkastheiiomiituieseare inelugechitdh@iasierecisomers,
inventi he present i tion alsg concerns "pharmaceutically ,
acc;%e%%gg?éﬁ %@t’s c%m%o@%g acacsor&fﬁg BthE VRS ey, Bfigmetrical
terfi HBSIGnAYES B gheipasiarosrimtic saits(obtainiet<omrodganic dssired. it can be
INOHIARICRASRS LT AF IS ITNERS %ﬁ%é%%ﬁ@%ﬂg@'r&?dcgﬁ%%nﬂgtehn%gg%!‘tea or by

purification step of the compound according to the invention or by

incBYBTEITGHeSYAINRRS tHl pminaolisy pifiRe edmpaunwn bgame of ordinary
corspipundshacearding tethe iventjonand theirsalts %%H'dcﬁﬁa?t%*%'t%{%fts). Some

several solid forms. Theo%esent invention includes all the solid formso

the IOUSHPITIAGS BT o thiE Toantiam ivierlifiersae starorigssussric forms

10polgmoapoess foome-andaicly-trysialinerferas. inciudd e eXmRAMLS:

according to the invention can exist in free form or in solvated form, for
example with pharmaceutically acceptable solvents such as 25water

' (hydrates} o ethanot. invenGonpsucds ceoertingtodbedtventiorcaheled sais of

e T T A—

compounds are structurally cal but differen
onE8HtIRY i IRBSHRicinRs i vephaseti by anosghcotbpedsarieactiva bese salts can

15 nobe BxAMPles QlispiaResinat cambaiineluded in the %HH}%{]%SGOfatchc%rdmg fo the

compounds according to the invention can be chosen from hydrogen,
car @“r‘ﬂ‘b?&&éH}’éﬁﬁ%&ﬂ‘{ﬂf@ﬁéﬁ%%aﬁm@ﬁ)qui%mw%ﬁedsasﬂpound.
respectively. Radioactive isotopes are particularly preferable since they
are easy 821 to prepare %gd detect within the scope of in vivo

[

bioavailability stidied 8f e SRS adaVE1eBTpRE (Reirals 2ayldree stabie
pafficifaelyeprafitrédrvecalise phtweir iseatontersabstantards #id forms of the

20 an@!ﬁfﬂﬁ_@hﬁ%d @c?c%ﬁu&rt}ni%et%%%@ﬁ%gko\%@c ? Bolas %%&E}%%%Sss Sgiymcrphous,

25

30

synthesis of comp
monec- 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 labeiled 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 structure is replaced by an
isotope (radicactive or not). Examples of isotopes that can belénc%uded in the
structure of the compounds according to the invention can bs chosen from
nydrogen, carbon, oxygen, and suifur such as ?H, °H, C, **c, 0. p ¥g

respectively. Radioactive isotopes are particularly preferable since they are easy



of general formula (1) as previously defined. The process according to the
invention comprises: -a step of mix (i) in a basic or acidic medium of at
least a compound of formula (A) with at least a compound of formula (B):
10(A) (B) In which X1, X2, X3, X4, and X5 have the previously given defin
- then (ii) a reduction step of the resulting ﬁmpounds, - and eventually
(Hi) an introduction step allowin the Iinking f functional groups. 15The
experimentzcandittsisdondtep (Hdnsanpeidic or basie mediimiaddeties of the
step. (il sy to implement for the person skilled in the art and ma

var;I.‘/S lé%gétﬁ/c k%é‘%ak\([)‘éegsd?}%se of e %y%r]?he%ég E%)Paar‘f%l@@'r in Qﬁ%&erreoy because of
© invéhtitnisEres e oirrsaicdardreipartiytardy shetesdescribed under is
advantageously performed 20stoichiometrically. This is preferably done at
room temperature (between about 18C and 25C) and at normal
5atmosphe i&q)ﬁggggf@_invenﬁoﬂ also concerns a process of synthesis of compounds

of general formuta (I} as previously defined.
The process according to the invention comprises:
-a step of mix () in a basic or acidic medium of at least a compound of formula {A)

with at least a compound of formuia (BY;

10 | S (A)

° (B)
in which X1, X2, X3, ¥4, and X5 have the previously given definitions,
- then (if} a reduction step of the resuiting compounds,
- and eventually (i) an introduction step allowin the linking of functional groups.
15 The experimental conditions for step (i) in an acidic or basic medium and for step
() are easy to implement for the person skilied in the art and may vary greatly,
The procedures of the syntheses can be particularly those described under
“examples” in this invention.

The mix of the two compounds is advantageously performed
20 stoichiometrically. This is preferably done at room temperature {betwesn about
18°C and 25°C) and at norma! atmospheric pressure,

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

25 in an acidic medium, the reaction takes place preferably in the presence of

a strong acid, such as hydrochloric acid.



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 aicoholate like sodium ethylate. 25In an acidic medium, the
reaction takes place preferably in the presence of a strong acid, such as
hydrochloric acid. 22 The resulting cqmpounds can be isolated by

classic methods of one of ordinary skill in‘the art. They couid then be

used, for &xamplejitisomedigibesdy cosmeticpraducts; %g@l@&ﬁﬁthods of one of
subject-matter.of t resent inventi oncerns compounds such as

o R e R B R e mianr B o2 medicines or
invertisnetopoetnsta pharmaceutical composition comprising, in a
pharmaceutically acceptable support, at least one 10 compound as
above-described, possibly in association with one or several other
Stherapeutiti@fitosgbisatiatetivé thgregiewms invinfrefeciiyras compounds such
phagmagsutigal soraposition forthe treatment of complications associated

with metabolic syndrome, insulin resistance, diabetes, dyslipidemias,
atherosclerosis, cardiovascular diseases, obesity, hypertension,

inflammatary giseasesiéasthmarlareteld nRvdRaenadative Pathologieseeutical
(AIzheimerfﬁ disease, etc.), or cancer, etc. The pharmaceutical

conipOMIh AeCOAmG B & ERiATE PHEBIAORPESR 16T fridaRfy =t least one
10dysfipideenias as aboltdsiprefésabilyra phisivmaceisicieompositas o several other

treai reio ular risk factors related to a dereqgulation of lipid and/or

o S o ol S0 bt CBLRY 6 Y cceuta
redgemposiecglobdl risle  freinuihier subjectpistensf thesoieiationwith  metabolic

congams,adutriingl composiion.including,al least ope compound as 1o
abo%%{descrlbed. 25Another sulg{Jec’t-m%ttertogfg the | ge[g f%‘ﬁ%%cer%@?ﬁ%s lerosis,

useBf AP 184S Bhelssmpriunabasbrebitesip tietriteitp fometerpreisaastion (asthma,
150f D&@U,nﬁié@%‘é@e@@m%t%&E@@@egﬂ%éﬁﬁ%ﬁ%@d@é@%? iQ{?:t. 0l09di8Srer, stc.

partjcularly the ones related to metabolism disorders (e.g. dyslipidemias).

More GeNBrAIRCEHEELIRRATRIHRD Sransingeifis doMBRHAS tReoirfarablitused for
least=aiiecompsdachireviously 30 described for the preparation of
pharmacgyitgi’cal (;grng (fsitioas intended for treatina &}h?I cardiovascular

disease risKTACOFE ralated 1o dereg Ui SRS BRG Al SR angorR giatascytar risk
metablism refdathiustdn erdetdcereikite thegloal riskn@3: Fatiexdmplestabolism

20(bufﬁw}é§@i@ﬁ@¥?’ty§% W&h%%‘%@&%%%%ﬁ{«f’iék%.}%{ﬁreeél‘u‘ée;é‘g“%“e giobal risk.

Another subject-matier of the invention concerns a nutritional compasition

inciuding at least one compound as above described.

25 Another subject-matter of the invention concems the use of at least one
compound as previously described for the preparation of pharmaceutical
compesitions intended for treating multiple pathologies, particularly the ones
related to metabolism disorders (e.g. dyslipidemias). More generally, the subject-
matter of the invention concerns the use of at jeast one compound previously

30 described for the preparation of pharmaceutical composifions intended for treating
the cardiovascular disease risk factors related to deregulations of fipid and/or

carbohydrate metabolism and thus, in order o reduce the global risk.



can be advantageously administered in combination with other therapeutic

and/or cosmetic agents, currently available in the market or in

development: such as: anti-diabetics: secretagogues (sulfonylurea -
(glibenclamide, glimepiride, 5 gliclazide, etc.) and glinides (repaglinide,
nateglinide, etc.)), alphaglucosidase inhitﬂ&ars, PPARYy agonists
(thiazolidinediones such as rosiglitazone, pioglitazone), mixed PPARa/ y
agonisto(tesaglitez drpmuragiitazaviipanBRARS (ComMPeisadritigto the invention
simyltaneous| ' he 3 PPAR isoforms), biguanid etforrﬁpin), _
Dipepﬁgﬁ eéﬁ%\é%l@mﬁg Histered in co hingtion wﬁg g&er therapeutic and/or
10(MRRESHIS vltFaGH ptin) Silic ageitebik P ipticekid bPH agenstssnt, such as:
(exenatide) el insyin. 'g@é& g ing.a CK; holesterol-lowering. : .
molecules: fibrates '(feho%bratejgggr%%%rggl ,lefkj)[ge oigrhlep Gg{grs%dgr glimepiride,
SydroxyInflgtgigargiCoetpymelinides réduraabeidehibiteie(statnssiech, alpha-
as atorvagjgtipsjsiyastatigifiivassatio, cholesterol absorpsion inhibitors
(ezetimibe, ph‘tosterols),.CE.TF‘ or Choléstt%)éol Ester rar%&fsclegk r%%%ﬁés such  as
inhibitors (BSIEEEAPIE), ATKTBTAEG)IcoBhBmne R folésteralgonists  (tesaglitazar,
oy e Riase o sl SRR T B MIEISEON) aciyate e 3

Triglyceride Transfer Protein) inhibitors, sequestering 20agents o
acids (cholEStraRMiETSitaHGivREICss yiREaiRtb I raeyp idibB sotivega-B/ inhibitors

10fatty acidgmrcaginic acicbgepy@lives (wagkh. 8ie ar}ﬂ@wﬁ@mens(i@%Fag‘?ntsagor’zists
and hypot(ensive. ents: ACE (AngioterisinConverting Enzyme) inhibitors
(captopril,%ﬁ’g@ ,‘rﬁFﬁipriI or quinapril), angiotensin Il receptor
antagonists(idsartan, valsartan, telmisartan, 25eposartan, irbesartan,
labetalol nolol), thiazide

Z;Cc'i)'ngﬁft i ) glﬁgf@ésfﬁ%@%,gft%%ﬁ%ﬁagﬁ}%}5’?5?55&831 ibrates (fenofibrate,
hydrochlogthidizivhedtititie stavéne)iuasodilatorsy salcjime thagioelryl Coenzyme A
i platlot o AL FTRR i binyr OANR Ll AR . TCvesiat,
30Flurbipfoféfsiete! antrsbetng aférgosibUueantinmédipaseyivkibitts, CETP or
(orlistat), ERAepmnadingid CR1L reeenirt ANRYeNItS (dmanabatb, T o, acyl-
et coshzyme A cholestercl acyliransferase inhibitors (avasimibe, aflucimiba),
MTPF (Microsomal Triglyceride Transfer Protein) inhibitors, sequestering
20 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 (captoprl, enalapril, ramipril or quinapril),
angiotensin I receptor antagonisis (losartan, valsartan, telmisartan,
25 eposarian, wbesartan, eic.), beta blockers (atenolol, metoprolol, labetaiol
propranolol), thiazide and non-thiazide diurstics (furcsemide, indapamide,
hydrochiorthiazide, anti-aldosterone), vasodilators, caicium  channel
blockers {nifedipine, feledipine or amiledipine, diltiazem or verapamil), etc.
- anti-platelet agents: Aspirin, Ticlopidine, Dipyridamole, Clopidogret,
30 Flurbiprofen, etfc.
- ant-obesity agents: Sibuiramine, lipase inhibitors (oriistat), PPARS,

cannabinoid CB1 receptor antagonists (rimonabant), etc.



24 anti-inflammatoryagents:forexample,corticoids(prednisone,
betamethasone,dexamethasone,prednisolone,methylprednisolone,
hydrocortisone, etc.), NSAIDs or non-steroidal anti-inflammatory drugs

derived from indole (indomethacin, sulindac), NSAIDs (non-steroidal anti-

5 inflammatory drugs) of the arylcarboxylic Group (tiaprofenic acid,

diclofenac, etodolac, flurbiprofen, ibuprofér, ketoprofen, naproxen,

nabumetopgy afRineRiRigN), NeAES (nes-stespigabanti-IRBRMONAOTY (prednisone,
drugs) derived from oxicam (meloxicam, piraxicam, tenoxicam), NSAIDs =
(non-stero?&g?@ﬁ%hﬁ?ﬁg%magj%/a&?ﬁ %?E?n thé r?éjr{%\?‘ﬁgi%egrodﬁ?‘g@ﬁ?ﬁadmwm“@‘
selective inhibiiorsiiGieeletoib Nbfeltnxib), etm-antiokidannageiisiferory drugs
ﬁﬁﬂ;ﬁ: liz r%é%ﬁ u%;l ?'&%qal H%%?Q tﬁ nugc?ndféﬂ"xtakg:;en:[rggﬁ@c%% ,OR@A%%C {non-steroidal anti-
Snonthiazidittiuretdsfurogsmiddindspamite:icmoehiottiamzitiejc acid, diclofenac,

antialdostergpe), ACK iphibitars (QB{?éQBféln e’é%%?}r

’ %féﬁfniw orauinapril, o
15digitalis drugs (digoxin, digitoxin), beta blockers (atenolo ,bmetop’mm%gum@ one.

labetabl, pFOpYARIBN phOSphGhd sraseirkipirtbEnanimainsy Mitisoneyived from
etc. a%@é%SﬁﬁéM@ﬁﬁ?W&%@%Mﬁ uffigiamoy: Bel8-stercidal anti-
ape

blockers (atenolol, metoprolal, alol, propranolol), calcium channel

blockers 20RERHMY, FEsEHITEdr BmIGHRRRCHRIN i, ditizetaiertive inhibitors
1overapamil)-dlex¢rilie-peddejdpnraes(trinitrine,isosorbide dinitrate,

molsidomine), amiodarone, etc. anti-cancer, drugs: cytotoxic agents

(agents in?é}é%)ﬂ’r? Wit hATB?é‘W%Oﬁ(RPC‘I’ngE&d), alkylating agents,
cisplatin, seaerivedilés){H2btyiastatic ajeatsi@@nfidificiency: thiazidic and non-
ooy o O, Bl S,
- response BiddliasR(ialertérbng)Nibdosdapteptintiastiapriticamid suctuinapril),
15as bronchgglijatars (heta 2£668MOr AGRRISES). ILOHIQIs, LOMAGNVGATE. matonroiol,
leucotriene receptor antagonists (montelukast),
labetalol, propranolol), phosphodiesterase  inhibitors  (enoximone,
mitrinone}, etc. |
- agents used in the treatment of coronary insufﬁciency: beta blockers
(atenolol, metoprolol, labetalol, propranciol), calcium channel blockers
20 {nifedipine, felodipine or amiodipine, bepridil, diltiazem or verapamil}, NO
{nitric oxide) donors  (irinitrine, isosorbide  dinitrate, molsidomine),
amiodaroneg, eic.
- anti-cancer drugs: oyiotoxic agenis (agenis interacting with DNA
(DesoxyriboNucleic Acid), alkylating agents, cisplatin, and derivatives),
25 cytostatic agents (GnRH (Gonatropin-Releasing Hormone) analogues,
somatostatin analogues, progesiin, antioestrogen drugs, aromatase
inhibitors, etc.), immune response modulators (interferons, IL2, etc.), efc.
- antiasthmatic drugs such as bronchodilators (beta 2 receptor agonists),
corticoids, cromoglycate, leucotriene recepior antagonists {monteiukast),
30 efc.
- corticoids used in the treatment of skin pathologies such as psoriasis and

darmatiiis



30etc. corticoids used in the treatment of skin pathologies such as

psoriasis and dermatitis 25 vasodilators and/or anti-ischemic agents

(buflomedil, Ginkgo Biloba extract, naftidroturyl, pentoxifylline, piribedil),

etc. The invention also concerns a method for treating pathologies

related to lipid and/or glucid metabolism c gnprising the administration to a

subject, in particular a human, of an effecfive quantity of a compound or a

pharmaceutisatizompasitian astaboverdefinpshiVithitothediprtextef hRba extract,
" invention, the. "an ctive.quantity” refers to an amount of the

(:ompoundg %ﬁﬁ%@ﬁﬁ& %gd% u}%é@ g[qheé ﬁgg?eg) bfec?FOgical result. Within the

context of the invention, the term "subject” 10means a mammal and more

particularlya.human., slhe.ferm treatment’ designa urative, . ,

symptomatic, or preyentative%reatr%ent. Tr?éﬂi%&:neféégu%‘ﬁ Sﬁtﬁ%%r?\!/%nm I(s)nreiafed 0
can Pitls BB Gsed O natiseels TsuramBsipRgN ihalseampasicilan Honmns)bject, in
havingirdaclaraghiseases T RELampURas:of 31‘55'1’:5%&%@%10%“ Shaceutical

be used to delay or slow down the \&_gowess or prevent the further progress
of tHE'BRSEEQY @R EARBT ARG IR CORMRIER St puadnts. thRcvGhBeuntle term “an
of theféntientinmeay finddis he adninisteres mbealthypateanlsthatimiohisduce the

normall velop.the diseas haye a significant risk of developing the )

o BBl e NS RS aeboH G O e i “subioct
1ladvantiyesustyrconhpriderane pasieverd) excipients or vehicles,

acceptable within a pharmaceutical context (e.g. saline solutions,

physiological solutions, isotonic solutions, etc., compatible with

pharmaceliiealeiagbeaionovall-kesiyn aiysone etivedinarykithini@5 dheoreventative

art) L A6 e AMPASIHBAT, SARROBIRHRE ARG AP EXE 3 AISDIS QL XL/%%I%L %bjects (such

chosen among dispersants, .solubilisers, stablilisers, preserva

AgeitSGVERIRIdS RRERI RSrHER foMaiaE ch e HiguRS afierarmjbeabienpounds of

15ancar selishaie dartasbasly methylceliuloss, ydraxymeHyIeelioSey prevent the
car o%metrgécellulose, olysorbate 80, mannitol, gelatin, lactose,
ki

e BIRISEACH, ioSbHiRsS etEUFNE'REMBSs tion s Witian beof patients. The

formotatedrinthe fibemiofdnjtetabie Susppnsionsigalsols, Rillfealthy patients that
suppesitorie wders, gelcaps, capsules, aerosols, etc., eventu%ly by
me%?@éf%%@%% f%d?r\ﬁ%%%r gﬁ%igfess? %gs%u?fngaé’br%lg@é%ca%fbsrks wieveloping the
relédigea=or this kind of 26 formulation, agents such as cellulose,

opcarbonates or starches can advantageously be used. The compounds
or compositions according to the invention can be administered in different
ways andiRiHareHEINTSTPRIIfs e RaAMPIENEhEY Ham iBusetion advantageously
admm@ﬁﬁ@%%%ﬁ%é@m%%’r@%n&%Wefﬂ@fé‘é?tg@g&wér\n%'g%i%@%ceutical

injection, such as for example intravenously, bil intra-muscular route, by
SUBAHERE oG <rofRENGy tRANEE mANYSIRE ARAInfaldiesal Raiesieteciidons. stc.,

thedojestitms, thie gompounsigiore gengsally.cordiianas iyt BN Gflinary skill in
o quu['hdesu sions which can be injected usingue syringes or perfusions,

for exam 6. GO R URIRRY HiRMESPRBR arafGr UGS Tetathvestytine chesen
injettiongdrs e srtdpted byitre of oadiiasysskildsstive s sinsfungiemef or venicles
the patient, the.pa y.the. farm af inistration, etc. Typically, the

i T S T
admipisraBoHoprefersmiayaioycolitamg toarhqermatminattiaon. polysorbate 80,

Adminsiiatigaisan hecdally orsvepseyrralimes perdayell oo The compositions

30  can be formulated in the form of injectable suspensions, gels, ofls, pilis,

634

suppositories, powders, geicaps, capsules, aerosols, efc., eventually by means of

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



15necessary. Additionally, the compositions according to the invention
can include other agents or active constituents. 27 LEGENDS TO THE
FIGURES Abbreviation used in these figures: Cpd = compounds; 5Ctrl =
control; mpk = mg/kg/day; LDL-cholesterol = Low Density Lipoprotein
cholesterol ; HDL-cholesterol = High Density Lipoprotein cholesterol ;
VLDL-cholesterol = Very Low Density Lip érotein cholesterol ; Figures 1-1
to Udiiulativiticagwatbation of thel RPAR astvatadsRiopariesofdhadvantagecusly
compounds of the invention according to the dose The activation of
PPARS S &valuated in vitro using a monkey kidneyfibroblast line (COS-7)
by measufihg thertramsetiptionalcactivitiiofichimesasirpade wpofithe VA can be
15bindir [ 14 transcription factor of yeast and of the

T e B AR o B AR T o PoEREE R ey can

binding domain to the Tigand of the differen

Stested] ifldddeLET bR EHSIOTRRRIVER0 pit o, GaledsRPARULY, iahdiion, or by

10

15

chir he inducti C th | en.the lumi e ...
e e RGNS e o

contrAICHEANBAStIEY 1Br B4cheESHAMON. THEmidhelrve-iTdugiolvfetortis, For the
theimesgdhe compesnddamb PAR aptivating nreresiesdighressl bt 2of fiquid
1-3; In vitro. evaluation of the PPARa, 7, ro activating properties of
corﬁﬁ%@?f&sfm which can be injected usingue syringes or perfusions, for example.
It is understood that the speed and/or dose relative to the injection can be adapted
by one of ordinary skill in the art, in function of the patient, the pathology, the form
of administration, etc. Typically, the compouhds administered at doses varying
between 1 ug and 2 g per administration, preferentially from 0.1 mg to 1 g per

administration, Administration can be daily or even several times par day, if

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

other agents or active constituents.



25Figures 1-4, 1-5, 1-6: In vitro evaluation of the PPARa, 7, 8 ag:tivating
properties of compound 2; Figures 1-7, 1-8, 1-9: In vitro evaluation of the
PPARCcK, y, S activating properties of compound 3; - Figures 1-10,
1-11, 1-12: In vitro evaluation of the PPARa, y, 6 activating 30properties of
compound 4; Figures 1-13, 1-14, 1-15: Ir&Vitro evaluation of the PPARa, 7,
6 activating properties of Cqﬂwgﬁ;é;ﬁﬁﬁ@ﬁ@éﬁsl-ll 1-18: In
vitro evaluation of the PPARa, y, 6 activating properties of compound 6;
Figures 1-191 1-20. 1-21: In vitro evaluation of the PPARa, y, 6 activgting
prepgstiesi st camBeYnd #ialigiies.1-22, 1-23. 1-24: In vitro evaluation of
the PPARa, y 3 activating properties of compound 8; Figures 1-25, 1-26,
1-27:1n %nggv%?ﬁé?faw fthe PPARa, 7, 5 activating properties of

5 compeunti®=Figutes; 1-28,  1-29, 1-30: In vitro evaluation of the PP%R?,
7, 6 activating 10properties of compound 10; Figures 1-31. 1-32, 1-33: In
vitro emvalﬁ;1 tii%ﬁ %E{Eg%ARa, 7, 6 activating properties of compound 11;
Fiaures 1-B4-ch3B4e36! L vitrevaltatipowmftheRPARS:7;3 activating

propertiesaf 12; 15K s 1-37. 1-38, 1-39: In \{itoevaluation
of the PP%%E%@%%%ting ropﬂ%ﬁﬂ%%%é%ﬁg%ﬁ%8'3104?8tﬁ8{1’res 1-40

1-41, 1-43 - Fivitelestaimtonesy the PPAREY VS artivatickppraiperties of
1ty compound 17;

Figures 1-1 to 1-66: In vitro evaluation of the PPAR activated properiisg of

the compounds of the invention according o the dose

The activation of PPARs is evaiuated in vitro using a monkay kidney-fibroblast fine

- (COS8-7) by measuring the transcriptional activity of chimeras made up of the DNA

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

The compounds are tested in doses of between 107 and 100 uM on Gai4-PPARq,
v, and & chimeras. The induction factor, i.e. the raiio betwean the luminescence
20 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 PPARg, v, & aclivating

properties of compound 1:

25 - Figures 1-4. 1-5, 1-6: In vifro evaluation of the PPARq, v, & activafing

properties of compound 2;

- Cigures 1-7, 1-81-8: In vitro evaluation of the PPARq, v, ¢ actvating

properties of compound 3;

- Fgures 1-10, 1-11, 1-12: in vitro evaluation of the PPARa, v, & activating

30 properties of compound 4,

- Floures 1-13, 1-14. 1-15: In vifro evaluation of the PPARG, v, o activating

properties of compound 5;
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Figures 1-43, 1-44, 1-45: In vitro evaluation of the PPARa; y, 6 activating
20properties of compound 18; Figures 1-46, 1-47, 1-48: In vitro evaluation
of the PPARa, y, 3 activating properties of compound 19; Figures 1-49.
1-50, 1-51: In vitro evaluation of the PPARar y, 6 activating properties of
compound 20; 95Figures 1-52, 1-53 1-5428n vitro evaluation of the

. : s 55 1.56, o
L7 1 Ve A o i BRAR S & ARG rbperichcy. + © acivating
compoungd2@eFigurésdsi8yhd8; 1-60: In vitro evaluation of the PPARa,

y, 6 activating 30propertigs, of compound 23; Figures 1-61. g -63:In .
Vo eval e e PR 1A g (FHPRRS b mpatY pab 2ctiating
29 - Figuresi=64;s1e650omp66ndn7vitro evaluation of tge PPARa, Yy, S

activating rties of compound 25; . -1.t0 2-9: In .
evaIuatioFi,?BRcj e émr%p%ﬁgi éfr%%éa%é@pnroop?eirff%g E%@‘x’ ¥, 5 actvating
stimulativerppepézties oftisyrthesis of HDL-cholesterol of the

compqung%‘ &"_@5@ tp fpe Jir—lﬁ?:mi}? in-tl;g eesgﬁ%t%fnt%? %Oen}pgx%ij; ytﬁeactiva‘amg

accordingto the mverntion 1sevatuated in vivo on micé humanize
E2 isoformrappligsprotein®B(R2/E2). 10The dyslipidernic E2/E2 mouse's

rates of t%@&@?'%ﬁ%q’—%.tqggffeﬂdl%?foa&galuaﬁozw of the PPARc, v, & activating

properties of compound 10;

- Flgures 1-31. 1-82, 1-38: In viftro evaiuation of the PPARq, v, & activating

properties of compound 11;

Figures 1-34, 1-35, 1-36: In vitro evaluation of the PPARc, v, 8 activating

properies of compound 12;

- Elaureg 1-37. 1-38. 1-38: In vifro evaluation of the PPAR«, v, & activating

properties of compound 14

- Elgures 1-40 1-41 1-42: In vifro evaluation of the PPARe, v,

a2}

activating

properties of compound 17,

- Eigures 1-43, 1-44, 1-45: In vifro evaluation of the PPARw, vy, § activating

properiies of compound 18,

- Figures 146 1-47 1-48: in vitro evaluation of the PPARw, v, § activating

properties of compound 19

- Figures 1-49. 1-50, 1-87: In vifro evaluation of the PPARq, v, & activating

properties of compound 20

- Figures 1-82, 1-83 1-54: Jn vilro evaluation of the PPARw, v, § activating

properties of compound 21;

- Figureg 1-85, 1-56, 1-57: In viiro evaiuation of the PPARq, v,

[ ]

activating

properties of compound 22;

- Figures 1-58, 1-58. 1-60C: in vifro evaluation of the PPARw, v,

(87

activating

roperties of compound 23;
p

'

- Figures 1-61. 1-62, 1-83: In vifro evaluation of the PPARw, v, & activating

properiies of compound 24;
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plasma free fatty adds are measured after 8 or 14 days of a per os
treatment with the compounds according to the invention. These
parameters are compared to those obtained from the control animals
(animals not treated with the compounds according to the invention): the
measured difference shows the hypolipid&mic 15effect of the compounds

accorgingg;;gg inention. - Figure 2-1. Plasma cholesterol #%g after8 .
days of tre Mment Wi DUU%% in ac Fﬁir%\s/ é{rjg%ozﬁ 8% ﬁrﬁ%%%/| e p.2 activating
Plasma tAtflyeemisefevemmafitndd?8ays of treatment with compound 1,
administered at 50 mplc; 20- Figure 2-3: Plasma cholesterol levels after

.. 6 ool
HEEHBY AR Sl aH YRR patitase \ dsici bilyenbalesterol of

invplyesindipie Roandiengleidmmaiabalisiy and in energy dissipation.

Each level of genes expression is normalised regarding the expression

level of the reference gene 3684's. The induction factor, i.e. the ratio

betweesfithe rgldtivecsigpal (indusesbhyithacampourd aacosdingiiotde in vivo on

invention) the av rage of the relative values relafi the control

grﬁ%%s%@%gé%gu%éncﬁ T%eI “?&%@%ﬁ%ﬁ%%ﬁ(@ﬁ%ﬁ‘ fa({%g] é%SO the more

thel Bensiyelirdasromiotés hepatisegenetexpression chhiedinabresultigycerides, and

expressecias akaveiage,f ingloduction.yalugs obfained with eac twi

exBerimentaI grogp. 130 Figure 2-4: _ggﬁeés:%oﬁi&%gﬁ Vérﬁ%t%g reatment with

DeSRyBPBHEHESS IRirkiiE soterifa fiventore peisissaofattesEaiE 2ompared 1o

makisgs afier fedays-atealment with-camppundid ad @?Qg@@ﬂﬂr@ommpou nds
mpk Flg#re 2-5: Expression of ApoCill (Apolngo yrotein 03) in the hepatic

tisEIEDA L EEoTiE ML RiHdr S HISASHiaRe AHRIRPGRIBEEWI dlmd tpolipidemic
adefiaister e aiobtbmpliEiguterd:fy kxpressiem@fAGO (acyl-Coenzyme A

oxidase 1, paimitoyl) ig the hepatic tissue of the E2/E2 mouse, after 8 )

days of t@%&iiﬂﬂ%sﬁﬁou %,Sgea’ﬁfirf%\@}%d%%o%Bﬁ%lﬂ@&%a@ﬁm with

ExpressioprofRDE4 imdnamepatic tsSterafithe E21E2 mouse, after 14

days of treatment wit 0 inistered at 3 tg 10 mpk Figur o
R e e e e fpent i

14 days 6PIEaHREN: Wl CURpEUNe S administered at 3 to 10 mpk

Figure 2-8igBxpression of AGQuip thehepaticlissie.of the ' :

15after 14 days of treatment with comgound 8, administer&%%go {291%3 fient with

mpk  FRUPESYE fo G HEIRIE L ohRERIAR fTPthe dbldb mice, of

hypolipidemic properties and stimulative properties of the synthesis of

FIQ%-ch lesterol of 2 me comBoun s according to the invention,
€ enecliiveness of the compounds according to the invention is also evaluated

by measuring, in the hepatic tissue, the expression of genes invoived in fipid
andfor giucids metabolism and in energy dissipation. Fach level of genes
expression is normalised regarding the expression level of the refererce gene
38b4’s. The induction factor, Le. 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.



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,

triglycerides, and plasma free fatty acids after 28 days of a per as

treatment with the compounds according 25 to the invention. These

parameters are compared to those obtaingd from the control animals

(animals not treated with the compounds according to the invention): the
measured Bitisretide sREWERIORyBbIFBEHic(BifattetHeasshogntese Kinase,

accordingdershe iaveptioe hepatic FHgyne 3Hi: RiasmaHDbchalesterol 5 gays of
levels after 28 da%s of treatment with 30compound 8, administrated at 50

mpk Figuf& 375 PAdiR SRR dE RUBISIEIEP 8l S Bftreatment with

compoungig.adrministesestaioblompks B1 Figie:3oRiasom freeitt¥patic ssue
5acid Ievelgfa%%er 2@2(;@%5 of t{ggtma trco 1pound 8 atdministered, t 50
mpk. The &ffectiveiess of the conipsunds %%\é%ro%g K5V efition ggmpound 1,
also evalméﬁbteméaﬁlﬁfmgjﬁh hep_ati(_: z_and muscular (skeletal) tissue,
the eXDreﬁﬂE}Fboi-g?eEg&?gé:‘sﬁB}ﬂo&\f%\ %@%??FQ@I%: érr?woehxdé?ﬁgase 1. Saaimiioyl) in

metabolism and in"energy dissipation eve ene expression’i
normalizeéfigniregaitelifg e explesdicitievelofyeferdncebgenes3sB4rratment with

the hepatig,HsupcOf regaiidiagthe sprespion level of reference gene
18S in the gastrocnemius skeletal muscle. The induction factor, 10 i.e.

Cthe ratio betEeh the RIERAQIGHAT BFduBet By Bredb Hiptime abco iR mouse,
to the invefiton) aagdhe averagaiabitrlativg values relatngsta e Aontok o mpk

group, is then calculated. The hié%hé%r)t }}]nduction factor is, the more the
compo”ung—l%%tg’\‘%?%:E s GENR P ELBRTh & i PE8aGs ISR HReSsEY &2472 mouse,
average cffthe’itdagtiar rakiessobtaihesbwiib each experneental at 3 to 10 mpk

group.Fid -4, Expression of PDK4 in.the hepatic, tissue of th ,db%g .
house, sty o L vAlF DA G SRS Helia 82 mouse.

1S mpk Figupsis:54Eeytessiotrn At @acyrGuenzy hednoxridased at 3 to 10 mpk-
palmitoyl) in the hepatic tissue of the db/db mouse, after 28 days of
-treatment with compound 8, administered at 50 mpk 20Fioure 3-6:
Expression of UCP2 in the skeletal muscle tissue of the db/db mouse,
aftapagr - CSALMINE ShRbERIong 1B dsn R eEH Been mhihvoolipidemic
25Highesidl 104 -FinNHiR 6 \Rluatianeel dpepniiafiasinatorpIoReIiRS terol of

[ e n by measuring the secretion

of MEPEL Rrohot s> tFeated wii-CbmpBands according to the

invention and stimulated with prat, The anti-inflammatory effects of the

CO”?RBLQ%%%@&%@WS&DS&Q%%@HP&H’&%%W invention is evaluated in vivo on the

dbfdb mice by measuring the levels of HDL-cholesterol, trigiycerides, and plasma

20

free fatty acids after 28 days of a per os treatment with the compounds according
25 to the invention. These parameters are compared to those obtained from the
confrol animals (animals not treated with the compounds according fo 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
30 compound 8, administrated af 50 mpk
- Figure 3-2. Plasma friglyceride levels after 28 days of treatment with
compound 8, administered at 50 mpk:



30 evaluated by measuring the secretion of MCP1 (Monocyte
chemotactic protein-1) by THP1 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 332 into macrophages). The less

MCP-1 isisegrgteds mote 438 CQmPAUDE AGEQIIAg (O NG IINENIN. o it

inhibits th& inflammatory reaction.  "Figure e secretio

(Monocyte“chephetastie proteiBd mirdiPTakonocytes: after 24 hours of
treatment with compound 8, 5administered at 'l OA STATISTICAL

ANALYSES 10The statistical studies consist of a Student's t-test
(0/08R 60T ARGIBRSEIIVEF SRTINEIVE ZRaSiEpfodRarieetdtoviediy gvauated

5 Tukgyrtesi<(ifrid™h Tbgsesuliziar.compareddr@acaRoL 9kPexprassion of the
according to tge value of parameter p: : p<0.05; "/**: p<0.01; ™ 1***: o
<80 THOY NP E B C R R AY FLAGoRIE AR Rt hdrapgeray dissipation.
comatéroiadly abgitabledidstbhnAfadesaliz&cros;doakengr haneastestion ievel of
N IG spectrums of proton (NMR "H) were . ,
mese ol o ey A Br CoEorsalar. CnRA SR sapuession fevel o
exprESSEE s (Bertspsengiidrcaetihe sphittitg ofiubedNViResignadsion factor,

10 Were dgscrbed Dyyith, the, %%%!@@Qrgmtﬂ%é%ﬁfgmﬁ@%&ﬁ&%ﬁh according o

procedure for the synthesis of he compounds according to the invention .
CofmpdUiaEISEe Gt fotHE #9ve Alion siufe \GHuEmea By Edudtioriontrol group, is
follpwinc-eneidkef theprecadurendneniioned balaws usingdhecompAUNdSn,ound
claimed or described in US2005176808 patent. e
promotes gene expression. The final result is expressed as an average of the
induction vaiues obiained with sach experimental group.Figure 3-4: Expression of
15 PDK4 in the hepatic tissue of the db/db mouse, afier 28 days of treatment
with compound 8, administered at 50 mpk
- Figure 3-5! Expression of ACO (acyl-Coenzyme A oxidase 1, paimitoyl) in
the hepalic tissue of the db/db mouse, after 28 days of treatment with

compound 8, adminisierad at 50 mpk

20 - Figure 3-8 Expression of UCP2 in the skeletal mﬁsc&e tissug of the db/db
mouse, after 28 days of treatment with compound 8, administeraed at 50
mpk

25 Figures 4-1 to 4-3: fn vitro evaluation of the anti-inflammatory nronerties of

the compounds according to the invention by measuring the secretion of

MICP1 by monocvies, treated with compounds according fo the invention
and siimulated with PIA

The anti-inflammatory sffects of the compounds according 1o the invention were
30 evaluated by measuring the secretion of MCP1 (Monocyte chemotactic profein-1)
by THP1 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



General procedure A: reduction of diphenvipropanones with triethylsifane
To a solution of diphenylpropan-2-one in dichioromethane were added 20
triethylsilane then trifluoroacetic acid drop by drop (7.5 equivalents). The
reaction mixture was stirred at room temperature and the reaction
follow-up was performed by thin layer chrdfnatography. The reaction
mixture wi ater, Ttﬂ&ﬁg eoqus layer, was extracted with
dicﬁ%roﬁ%?ﬁ%e%g%%é cti%n%lbig%é organicq I%er%gv%@g G(?riet%’movrgﬁ}re e compournd
matfisesiling sulfagerasitieonohibitattng iitker restoce ceprdissure. 25The
residue I aphgd (preparal P ' er. . :
(Merck) i &%T%%?h ?@gﬁ%&gﬁ%ﬂ %gzso mmg\méﬁgr?gglcfodc% 5%'185? fotein-1) in
reduction o BiphERpreisenoRtswitiftetiaefiorasildkemeat solitiontsmpound 8,
5 diphenylpigpanstegiednqegtonitrile were added sodium iodide, 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 wat&TAReSAqGedus lyewas extracted with
chloroform. The 34 combined organic layers were dried over sodium
sulfite, then dried over magnesium sulfate and concentrated under

10 reduse ¢pissioaes Thiesesitais vab sofiintiesthroteatograptién and/or a univariate
(PreR@sY %;'TH??‘S% Yehrospher (MescldRELS %%b%@gkﬁm?‘m - %ﬁ%?gsalts are

mm). 5 General procedure C: synthesis of oximes and oxime ethers
solRRIBRTEHiFhafARFeHEFRBrorCRTHEdME was Ha dé parameter p:
alkythygroxytamine pydrochlerige. Altgrobe hours of reflux, the mixture '
was concentrated under reduced pressure. The residue was column
chromatographed. 10 General procedure D: alcohol synthesis To a

15 solution of diphenylpropan-3-one in ethanol was added sodium
borohydride.




The reaction mixture was stirred for 16 hours at 50C (122F). After cooling
down, the reaction mixture was hydrolysed and concentrated under
reduced pressure. 15The residue was partitioned between diluted
hydrochloric acid solution and dichloromethane. The organic layer was
washed with water, dried over magnesiudZsulfate and concentrated under
reduced pressure. The residue was é% c%gmatographed
(Preparative HPLC, lichrospher (Merc %@gil 2pm 100k column: 25'250
mm). 20 General procedure E: ether synthesis A solution of .
C RbaeylpsoRasedal BANAIGHAIONE RIS W APARHER SEMAN Rira Acoar,
amount of trifluoroacetic acid was strirred vigorously at the appropriate
terhpEratdie then-éhnesiftrated under reduced pressure. The residue was
5 25 extracted with dichloromethane. The combined organic layers \(/]lvereOI
dried gver magnesium sulfate, filtered then concentrated under reduce
ore Uil TR EIA B RS S AR LB Al AR repfaraive FRgesred on a
lichrasehe(Muaek)RRESH2RM tORACIUmMAL iR5E:HIsA B5opm (parts per

Co X - e - ,
24@(@%&2%{%1%mis%?%-tfmeﬁyi%o g\ﬁ?é{n%iff%-soy&r&&ﬁﬁ%ﬁeﬁo%lI‘-’ﬁéh the usual
mehyiprepEmsic acid n OH  This compound was prepared following the

1p general procedure A, using 2-[2,6-

Example 1: General procedure for the synthesis of the compounds

according to the invention

Compounds according to the invention were obtained by reduction, following one
15 of the procedures mentioned below, using the compounds claimed or described in
US2005176808 patent. |

GGeneral procedure A reduction of diphenvipropanones with triethvisilane

To a soluton of diphenylpropan-2-one in dichioromethane were added

20 triethyisitane then trifluoroacetic acid drop by drop (7.5 gquivalents). The reaction
mixture was stirred at room temperature and the reaction follow-up was performed
by thin layer chromatography. The reaction mixture was washed with water. The
agueous layer was extracted with dichloromethane. The combined organic lavers
were dried over magnesium suffate, and concenirated under reduced pressure.

25 The residue was column chromatographed (preparative HPLC, lichrospher
{Merck) RP18 12um 1004, cofumn: 25250 mm).

General procedure B: reduction of diphenvipropenones with tetrachlorosiiane

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

chloroform and water. The aqueous layer was exiracied with chioroform. The
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5dimethyi-44344-(methylthiO)phenyl]-3-oxo-prop-2-enyl]phenoxy1-2-
me.thylpropanoic acid; and 1.3 equivalent amounts of triethylsilane;
Appearance: white solid; F= 109-110C. NMR 1I-1 (300 MHz, CDCI3, 8
in ppm): 1.42 (s, 6H), 2.19 (s, 6H), 2.53 (s, 3H), 2.89 (t, 2H, J=7,59H2z),
3.25 (t, 2H, J=7.59Hz), 6.89 (s, 2H), 7.313@, 2H, J=8.17Hz), 107.88 (d,
) 5 3 g? Compou .

%@n@?d%l%%ﬁ §¥<V|§xy$fc)§ﬁenyf% ofov%iopvﬁgjr?én%ijy gy then dried over
méﬂ@ﬂﬁ%b@hcﬁéi%ﬁi anforn Ty eem powret mpmbaremtkow ing theidue was
9eRSIFhREOLRALFE B iR 24 %@para’uve HPLC, lichrospher (Merck) RP18 12um
dimet yI--4 [3 [2 (h a%/ony)phenyl]- -0X0-pro
p-3 BtfyTpropanoic acid, and 1 equivalent amount of
trlethylsnane Appearance white solid; F= 73-75C, 20NMR 11-1 (300 MHz,
CDC's, 6fn prng 0.89 (t, 3H J 672Hz) 132 (m 4H) 1.45 (rn, 2H), 1.52
(s%?—“r)»fié%&%%%—#ﬁr NISERIPIRS ANCIERAGEINCES 33 (1, 2H,
J BAl9Hz), 0% 2I-<l:,ﬂ ajéazt-:lﬁ? Fﬁ"ﬁﬂa(‘%%ﬂ})@ 6 95 (rpyddie?. Qslaa@n added O-

gik);lé%d o%y?‘ar%ir?@esﬁyggrdcn%r?gfel Z\7 er’ %67 k?::?t';_e%) ol}/lsgfzfux the 4n%:x‘g,;re was

concentrated under reduced pressure. The residue was column chromatographed.

General procedure D: aicoho! svnthesis

To a solution of diphenyipropan-3-one in ethano! was added sodium borohydride.
The reaction mixture was stirred for 16 hours at 50°C (122°F). After cooling down,
the reaction mixture was hydrolysed and concentrated under reduced pressure.
The residue was parfitioned between difuted hydrochioric acld solution and
dichloromathane.

The organic layer was washed with water, dried over magnesium suffate and
concentraied under reduced pressure. The residue was column chromatographed
(Preparative HPLC, lichrospher (Merck} RP18 12um 100A, column: 25250 mm).

General procedurs E: ether synthesis

A solution of diphenyipropan-3-ol in & water/alcoho! mixture in presence of a
catalytic amount of trifluorcacetic acid was strirred vigorously at the appropriate
temperature, then concentrated under reduced pressure. The residus was
extracted with dichloromethane. The combinad organic layers were dried over
magnesium sulfate, filtered then concenirated under reduced pressure. The
resigue was column chromatographed (preparative HPLC, fichrospher (Merck)
RP18 12pm 100A, column: 25250 mm).

Exampie 2: Synthesis of the compounds according to the invention
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Compound3:2-[2,6-d methy1-4-4344-(methylthio)phenv11-3-
benzvioxybropy phenoxyl-2-methvinropanoic acid 9
Toasolutionof2[2,6-dimethy1-4[3-[4-(methylthio)pheny1}-3- 5
hydroxypropyljphenoxy]-2-methylpropanoic acid in NN-dimethylformamide
at 0C was added sodium hydrlde (2 2 eqﬁﬁ/alents) for 15 mlnutes

bet@@”éﬁ%ﬁ@é@ﬂﬁ&t&@pﬁnmomum chlorlde solution and ethyI acetate The
combined organic Jayers wegre dried over 10magnesium sulfate, filtered
then concentrated. nder*reﬁi\uced pressure. The residue was diluted in
ethanol in presefice bf 2 'sodiim hydroxide solution (20 eq.). The
reatti ixture ras stirred for 6 hours and concentrated under reduced
pressfﬁze;// he'residue was acidified with a diluted hydrochloric acid
solution, theh extracted with dichloromethane. The combined organic
'layers were “15 dried over magnesium sulfate, filtered then concentrated

undersredugestpiesair ex rEpereRSiISWAS M%%p@mﬁf@ﬁd using 2-{2,6-
(prﬁf alve Fapéz‘%'c{% Qf[pfé%rngal\gﬁck) %Pé?oéz %ﬁ]gA column 2525

ear e. o
C%&%y@nﬂp@mmyr Ele i) es;dGHa‘s da004rantldthoRadsd okt 21@92;&9 (s,

6HAI?|%€§%£%81G|{)H%§% qég&m) 4.24 (d, 1H, J=11.8Hz), 4.28

J=5.25Hz), 4.47 ), 6,77 (s, 2H), 7.31 (m, 9H).
Mé{@@l\}rswwwaz;wﬁgcccmpmmdn 242(s, 6H), 2.19 (s, 8H), 2.53 (s, 3H}, 2.89

6-dimethyl ( Lth p -
25ﬂyrdiﬁx¥g74%%4?§r§g§/ %ethgmyﬁgp% o%%%lés’ %l? 731 {d, 2H, J=8.17Hz),
MS(ES-MS): 385.3 (M-1).

Compound 2 2-[2.6-dimethvi-4-[3-[2-(hexvioxyiphenyll-3-oxo-propvliphenoxyl-2-
methvipropanoic acid

This compound was prepared following the general procedure A, using 2-[2.6-
dimethyi-4-{3-{2-(hexyloxy)phenyl}-3-oxo-prop-2-enyljphenoxyl-2-methylpropancic
acid, and 1 equivalent amount of triethyisilane;

Appearance: white soiid; F= 73-75°C.

NMR M (300 MHz, CDCls, § in ppm): 0.89 {t, 3K, J=6.72Hz), 1.32 (m, 4H), 1.45
{m, 2H}, 1.52 (s, 8M}, 1.82 (m, 2H), 2.21 (s, 8H), 2.93 (t, 2H, J=8.18Mz), 3.33 (L,
2H, J=8.19Hz), 4.05 (1, 2H, J=6.42Hz), 6.87 (s, 2H), .95 (m, 1H), 7.01 (m, 1H),
744 (m, 1H), 7.88 (dd, 1H, J=1.77Hz, =7 88Hz).

ME{ES-MS): 439.4 (M-1).
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OH 'r? OH This compound was prepared following the general procedure
D, using 242,6-
dimethy1-44344-(methylthio)pheny1}-3-oxo-propyl]phenoxyl-2-methylprop
anoic acid, and 3 equivalent amounts of sodium borohydride;
5Appearance yellowish solid; F= 49-51C38NMR 'H (300 MHz, CDC. 6 in

389®m$3‘¥ﬂfonvliwnemxvi 2- methvlmopano ic acid
10Compound5:2-12.6-dimethyl-4-13-14-(methylthio)pheny11-3-methoxyi
mino- ProPVlllohenoxyl-2- mgthvlpropanmc acid O\ H I This compound
was prepared foII”éwang the gétteral procedure C, using 242,6-
yM [344”“Emethylth|o)pheny11 -3-oxo-propyliphenoxyj-2-methylprop
anoic | Appg@rance yellowish viscous oil. NMR 1H (300 MHz,
CDCI3 5 in ppm 1$0 (s, 6H), 2.21 (s, 6H), 2.49 (s, 3H), 2.73 (m, 2H),
296 (m, 2H§~3:99:(s, 3H), 6.84 (s, 2H), 7.20 (d, 2H, J=8.47Hz), 7.51 (d,
1=8.47Hz). 20 MS(MALDI TOF) 4164(M+1 This compound was
preE%red ﬂé'owmgstﬂ'g t?égheral ﬁgcedure B Cueifg? 3[bd6£3d ﬁn@’ffﬁ??ﬂ%ﬁ[@[&h“ﬂyl 13-
(memmywwwmhaf@mﬂmﬂé@wmm@%mmaﬂwwm@@@mglﬁaﬁﬁ%de at 0°C
?er;rggl%hlg rc;\ﬁlaennt %ﬁrpnorlfyéﬁé)e ?8 (Eueraulgg ggt%ng of ,i%qu{%ﬁlteeng %rggggggsgemide (2.2
equivalents) is then added and the mixture was stirred for 16 hours at room

temperature. The mixture was partitioned betweean a saturated ammonium chloride
solution and ethyl acetate. The combined organic layers were dried over
magnesium suffate, filtered then concentrated under reduced pressure.

The residue was diluted in ethano! in presence of 2N sodium hydroxide solution
(20 eq.). The reaction mixture was stired for 8 hours and concentrated under
reduced pressure. The residue was acidified with a diluted hydrochloric acid
solution, then 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, column: 25250 mm).

Appearance: off-white solid; F=88-71°C.

NMR 'H (300 MHz, CDCls, & in ppm): 1.49 {8, BH), 1.980 (m, 1H), 2.14 (m, 1H),
2.18 (s, BH), 2.52 {m, 1H), 2.52 (s, 3H), 2.68 (m, 1H), 4.24 {d, 1H, J=11.8Hz), 4.28
{t. tH, J=5.25Hz), 4.47 (d, 1H, J=11.8Hz), 6.77 (s, 2H}, 7.31 {m, OH).

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

Compound -4 2-[2 6-dimethyi-4-[3-[4-(methylthiolphenyl-3-
hvdroxypropyliphenoxyl-2-methylpropancic acig
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Appearance: whitesolid; F= 279-281C. NMR 1H (300 MHz, CDCI3, 6
ppm): 1.52 (s, 6H), 2.22 (s, 6H), 2.94 (t, 2H, J=7.59 Hz), 3.20 (t, 2H,
3=7.59Hz), 3.87 (s, 3H), 6.88 (s, 2H), 6.93 (d, 2H, 3=8.76Hz), 7.95 (d, 2H,
3=8.76Hz). 10MS(ES-MS): 369.3 (M-1). Compound 7:
2-12.6-dimethyl-4-13-14-(methylthio)phery11-3-oxo-propyllphencxvl-2-
methvlethanoic acid 700H o 15This compound was prepared following
the general procedur| B,u,usin 2,6-

dimethy1-443-[4-( et}‘, eryri]-3-oxo-prop-2-enyl]phenoxyethanoic
addfﬁﬂd/&\equwa’fe“nVOImo nts of sodium iodide and 5 equivalent
amount of tetrachlorosilane; Appearance: white solid; F= 138-139C.
20NIV1RTH (800 MHz, CDCI3, 6 ppm): 2.28 (s, 6H), 2.54 (s, 3H), 2,96 (t,
2H, J=7.60Hz}!B.24 (t, 2H, 3=7,60Hz), 4.45 s, 2H), 6,92 (s, 2H), 7.27 (d,

ZHTQ:SS({%'?&%M@S&&Q P e 4O M SIS MR B M b, Lsing 212.6-

25
A oy e R UPhEIPRErRRaY propanci
meﬁaylpmmiamzma@@bnt ﬁM@ﬁ%ﬂOMW&W@M@@fOIIOWlng the
ge e rocedur usin
Q\ ﬁ %ﬁ%"[ﬁ[ Efoorgp?iﬁoxgyl%f)h%enflf-?-?))&) -prop-2-enyljphenoxyl-2-methylp
roprawts?c‘afcéaaam&&e@mweamamums ﬁﬁs(@dlfﬁliﬁ) iodide(ancB), 2.22 (s, 8H), 2.5

057 N EL 2300 G2 G131 0B ( SH. ey 561z 27 (™ 4H)

154 $EEHY S 854, (RH1)2.23 (s, 6H), 295 (t, 2H, 3=7.75Hz), 3.22 (t,
2H, 3=7.75Fiz), 3.99 (t, 2H, J=6.57Hz), 6.89 (s, 2H), 6.93 (d, 2H,

3=8.91Hz), 7.95 (d, 2H, 3=8.91Hz).
Compound 5 2-12.6-dimethyi-4-[3-[4-(methvithioiphenvil-3-methoxyimino-

propvliohanoxyl-2-methvinropanoic acid

This compound was prepared following the general procedure C, using 2-[2.6-
dimethyl-4-[3-[4-(methylthio)phenyl]-3-oxo-propyliphenoxyl-2-methyipropanoic
acid:

Appeaarance: vellowish viscous oil.

NMR "H (300 MHz, CDCIs, 8 in ppmy: 1.50 (s, 6H), 2.21 (s, 8H), 2.48 (g, 3H), 2.73
(m, 2H), 2,96 {m, 2H), 3.99 (s, 3H), 6.84 (s, 2H), 7.20 (¢, 2H, J=8.47Hz), 7.51 (d,
2H, J=8.47Hz).

MS(MALDI TOF) 1 416.4 (M=+1}.

Compound 8: 2-2 8-dimethyl-4-[3-[4-(methoxyiphenvil-3-oxo-pronvliphenoxyl-2-

methvipropanoic acid
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10MS(ES-MS): 397.3 (M-1) - 15This compound was prepared following
the general procedure B, using 2-[2-
methy1-44344-(heptyl)phenyli-3-oxo-prop-2-enyliphenoxy]-2-methylpropa
noic acid, and 5 equivalent amounts of sodium iodide and 5 equivalent
amounts of tetrachlorosilane; Appearancé&gwhite solid; F= 53-54C.
20NMR 1H (300 MHz, CDCI3 6 ppm): 0.89 (t, 3H, 3=6.72Hz), 1.29 (m,
8H), 1.61 (s, 6H), 1. 2 24 (s, 3H), 2.66 (t, 2H, 3=7.74Hz), 2.99
(t, 2H, 3=-7.59Hz), 3. &( \3’*—*7 59Hz), 6.78 (d, 1H, J-=8.46Hz), 7.01
(d, ],HP@;;&AGHZ S, fLH) 7.26 (d, 2H, 3=8.16Hz), 7.89 (d, 2H,
3=8.16Hz). S( :S-MS): 423.3 (M-1). 40

Compound10: 2/12 6-dimethyl-4-[344-(methylthio)phenv11-3-
ethvloxypropylfphenoxy)-2-methylpropanoic acid This compound was

prepgeddpliowing (hes0sRerARraReANIR Bnusigh2ridGrocedure B, 12,6~
5d|meth 4344- ethylthgphenylj :%!;{kelgydroxégg)pF |II6dpF1%%eoxL§/r@2 meu ﬂﬂlg

a%&iﬁéf‘r S RIS SRsPETRRre MR R ﬁ%ﬁ*yipmpamm

acéd, and 5 equivalent amounts of sodium iodide and 5 equivalent amounis of
tetrachlorosilang;

Appearance. white solid; F= 278-281°C.

NMR TH (300 MHz, CDCls, & ppm): 1.52 (s, GH), 2.22 (s, 6H), 2.94 (i, 2H, J=7.59
Hzjy, 3.20 (1, 2H, J=7.59Hz), 3.87 (s, 3H), 6.88 (s, 2H), 6.93 (d, 2H, J=8.78Hz),
7.95 (d, 2H, J=8.76Hz).

MS(ES-MS): 368.3 (M-1).

Compound 7: 2«;’2‘G-dime‘thyi«~4-?344~(methv!’zh%@)sahenvi3~3~oxo—proovl}phenoxﬂ{z-
methviethanoic acid

E O
/E \/O\/u\

1

GH

S

IS
N
\6]/

This compound was prepared following the general procedure B, using 2.5-
dimethyl-4-[3-[4-(methoxyiphenyl]-3-oxo-prop-2-enyllphenoxyethanoic acid, and 5
equivalent amounts  of sodium iodide and 5 equivalent amounts of
tetrachlorosilane:

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

NMR "H (300 MHz, CDCls, & ppm): 2.28 (s, BH), 2.54 (s, 3H), 2.98 (£ 2H.
J=7.80Hz), 3.24 (1, 2H, J=7.60Hz), 445 (s, 2H), 6.92 (s, 2M), 7.27 {d, 2H.
J=8.47Hz), 7.88 (d, 2H, J=B.47Hz). |

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

GCompound 8: 2-2 8-dimethyl-4-[3-[4-(propvioxyiphenvil-3-oxo-propyliohanoxyl-2-
methvlpronanogic acid '
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Appearance: viscous oil. NMR 'H (300 MHz, CDC)3, 5 in ppm): 1.19 (t,

3H, J=7.02Hz), 1.48 (s, 6F1), 1,87 (m, 1H), 2.07 (m, 1H), 2.19 (s, 6H), 2,5

(s, 3H). 2.53 (m, 1H), 2.64 (m, 1H), 3.34 (m, 102H), 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).

Compound11:242.6-dimethy1-44342-(trifggoromethy )pheny11-3-oxo-

propyl1ohenoxv1-2-me‘thylpropg\noic acid 15 This compound was

prepared following the pen ral procedure A, using 242,6-

dimethy1-4-i342- (trlflu’ﬁmme yhphenyl11-3-oxo-prop-2-enyljphenoxy]-2-

methypn:zgamm ac;tel\anﬁ 1 equwalent amount of triethylsilane;

Appe@ranc{e yaellov\/lsh viscous oil. 20NMR 1H (300 MHz. CDCI3, 3 ppm):

1.53(s, 6H5“2 2‘%(5 6H), 2.95 (t, 2H, J=7.30Hz), 3.15 (t, 2H, 3=7.30Hz),

6.86 (s, 2H), 7.32 (m, 1H), 7.56 (m, 2H) 7.71 (m, 1H). MS(ES-MS): 407.3

(Mhs 4bmpound was prepared followin eral roceci B usip 2-[2.6~

CompoundZ2:2[26- dlmethy -4-13-14-(me vlt% 8%}1eny propyﬂr?henoxv
rﬁgwﬁ,ﬁb}/bﬁa{ ot GeRpYioxy phenyll-3-oxo-prop-Z-enyijphenoxyl-2-methyipropancic

acid, and 5 equivalent amounts of sodium iodide and 5 equivalent amounts of
tetrachlorosilaneg;

Appearance: white solid; F= 89-02°C.

NMR "H (300 MiHz, CDCls, 3 ppm): 1.06 (1, 3H, J=7.30Hz), 1.54 (g, BH), 1.85 (m,
2H), 2.23 (s, 6H), 285 (t, 2H, J=7.75Hz), 322 (1, 2H, J=7.758Hz), 3.99 (. 2H,
J=8.87Hz), 6.88 (5, 2H), 6.953 (d, 2H, J=8.91Hz), 7.85 (d, 2H, J=8.91Hz).
MS(ES-MSY 387.3 (M-1).

Compound g 2-12-methyi-4-[3-{4-(heptvliphenvil-3-oxo-oropvilphenoxyl-2-
methvlorepanoic acid

This compound was prepared foliowing the general procedure B, using 2-[2-
methyl-4-[3-[4-{heptyhphenyl]-3-cxo-prop-2-enyllphenoxyl-2-methylpropancic acid,
and 5 equivalent amounts of sodium iodide and 5 equivalent amounis of
fetrachlorosilane:

Appearance: white solid; F= 53-54°C.

NMR 'H (300 MHz, CDCly, & ppm); 0.89 (f, 3H, J=6.72Hz), 1.28 (m, 8H), 1.81 (s,
8Hj, 1.62 (m, 2H), 2.24 (s, 3H), 2.68 {t, 2H, J=7.74Hz), 2.8 (1, 2H, J=7.50Hz),
3.26 (t, 2H, J=7.58Hz), .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=8.168Hz).

MS(ES-MS): 423.3 (I4-1).
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Toasolutionof242,6-dimethy1-4-[3[4-(methylthio)pheny11-3-oxo-prop-2- 5
enyllphenoxyl-2-methylpropanoic acid in trifluoroacetic acid was added
friethylsilane (2.7 equivalents) drop by drop. The reaction mixture was
stirred at room temperature for 16 hours. The reaction follow-up was
performed by thin layer chromatography.4he mixture was washed with

wager TG aaueous Iaye{ yvas extracted wig /lthio)phenyil-3-

chromatographed (Eluant dlghoromethane 95 methanol 5). Appearance:

white solid; F= 181):@;@ ‘NMR 'H (300 MHz, DMSO-d5, 8 ppm): 1.24 (s,

6H), 1.81 (m, 2H);2.16 (s, 6H)02 42 (m, 2H), 2.44 (s, 3H), 2.54 (m, 2H),
: C ZH:l). 15MS(ES-MS): 371.4 (M-l). Compound 13:

2-methylpropanoic aC|d isopropyl ester 20Th|s compound was prepared
following the“general procedure A, using 242,6-
dimethy1-4-[3-14-(methylthio)phenylj-3-oxo-prop-2-enyllphenoxy]-2-
methyipropanoic acid isopropyl ester, and 1 equivalent amount of triet

yisillite CAPHEHPh MRS WRTES 85T FRloBAta 50 S QML ATE@BOINHE, using 2-(2.6-
CDﬁﬁétBleﬂf[ﬁ a. %éﬁwy@on&ﬁ@eﬁb’l B- %%@%Wl%@%?@ﬂe%@ﬁmpamm

s, 3H), 2.9 9HZ) 1(t, 2H, J=7.89 5,14 (sep, 1H,
é%@ﬁi @% f’%ﬁf%f@&f IS8T PBSAACHF 1=8.49H2)
42%@3&9&!}&% 1::@5()1,:429[ 3 (M+1). Compound aros | shenox

14,0067 g@d{?&%4466‘&&@5%9%&?'?@?&%%3 YAFIMNOD L . 167 (m,

ropanoic a
TH), 2.07 (m, tH), 2.18 (s, 6H), 2.5 (s, 3H), 2.53 (m, 1H), 2.64 {m, 1H), 2.34 (m,

2H), 4.14 (dd, 1H, J=2.34Hz, J=5.55Hz), 6.8 (s, 2H), 7.24 (m, 4H),
MBE(ES-MS): 417.4 (M+1),

Compound 11: 2-12 6-dimethyl-4-{3-[2-(riflucromethyvliphenyl-3-oxo-
pronvilphenoxvl-2-rmethvipropansic acid
; o

\

1
F/\/O NP
K\ /‘“\*/’\:

S
F”

This compound was prepared foliowing the general procedure A, using 2-[2,8-
dimethyi-4-[3-[2-(trifluoromethyljphenyil-3-oxo-prop-2-enyliphanoxy]-2-
methylpropanoic acid, and 1 equivalent amount of triethyisilane;

Appearance; yeliowish viscous oil.

NMR 'H (300 MHz, CDCly, 3 ppm) 1.53 (s, BH), 2.22 (s, 6H), 2.95 (1, 2H,
d=7.30Hz), 3.15 (4, 2H, J=7.30Hz), 8.88 (s, 2H), 7.32 (m, 1H), 7.56 (m, 2H), 7.71
(m, THY.

MS(ES-MS). 407.3 (M-1).
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OH This compound was prepared following the general procedure C,
using 242,6-
dimethy1-4-[344-(methylthio)pheny1]-3-oxo-propyl]phenoxyl-2-methylpro
panoic acid; Appearance: white solid; F= 144-147C, 10NMR 'H (300 MHz,

DMSO-d5, 8 ppm): 1.31 (s 6H) 2.11 (s $6H), 2.49 (s, 3H), 2.61 (dd, 2H,
‘; Hz’§ 87@ Z) g din %_ é) 6 NG H 3$g2lhenox -2~

0

MS@M&@@@@Q&Mn

15Compound15:2-[2,6- dlm%thyl -4-f34441DroPVloxy)ohenyll-3-hydroxV-
propyliphenoxyl- 2 et@g ronanmc acid 0 Nz OH This compound was
prepared foIIownﬁg the e generél“procedure D, using 242,6-

dlrrﬁel;hykél [3-L4%(propyioxy)pheny1;
-3-0X0- pr,op\y henoxyl-2-methylpropanoic 20acid; Appearance yellowish

viscous i,
To 'a solution of 2-{2,6-dimethyl-4-[3-[4-{methyithio)phenyll-3-oxo-prop-2-
enyijphenoxyl-2-methylpropancic  acid in  trifluorcacetic  acid was added
niethylsiiane (2.7 eguivalents) drop by drop. The reacfion mixture was siirred at
room iemperature for 16 hours. The reaction foliow-up was performed by thin layer
chromatography. The mixture was washed with water. The agueous laver was
extracted with dichloromethane. The combined organic layers were dried over
magnesium sulfate, then concentrated under reduced pressure. The residus was
column chromatographed (Eluant: dichoromethane 95, methanol 5).
Appearance: white solid; F= 181-182°C.
NMR 'H (300 MHz, DMSO-ds, & ppmy 1.24 (s, 8H), 1.81 (m 2H), 2.18 (s, B,
242 (m, 2H), 2.44 (s, 3H), 2.54 (m, 2H), .73 (s, 2H}, 7.15 (m, 4H),
MS(ES-MS): 371.4 (M-1.

Compoung 13: 2-12 8-dimethvi-4-[3-{4-(methvlthio)phenvl]-3-oxo-pronvliphenoxy-
Z-methvipropanoic acid isonranyi ester

This compound was prepared following the general procedure A using 2-{2,6-

dimethyi-4-[3-[4-(methylthio)phenyl]-3-oxo-prop-2-enyliphenoxy}-2-

methylpropanoic acid isopropyl ester, and 1 equivalent amount of triethyisitane:

Appearance: white solid; F= 64.65°C.

NMR "M (300 MHz, CDCls, & ppm); 1.34 (d, BH, J=6.5Hz), 1.45 (5, B6H), 2.19 (s,
H), 2.54 (s, 3H), 2.83 (t, 2H, J=7.80Hz), 3.21 (, 2H, J=7 89Hz), 5.14 (sep, 1H,

J=6.15Hz), 6.84 (s, 2H), 7.28 (d, 2H, J=8.49Hz), 7.86 (d, 2H, J=8.48Hz),
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NMR 1H (300 MHz, CDCI2" a ppm).05 (t, 3H, 3=7.46Hz), 1,50 (a, 6H),

1.82 (m. 2H), 2.04 (m, 2H ), 2.20 (a, 6H), 2.56 (m, 2H), 3.93 (t, 2H, J=

6.57Hz), 4.63 (t, 1H, 3=6.57Hz), 6.81 (s, 2H), 6.88 (d, 2H, 3=8.61Hz), 7.25

(d, 2H, 3=8.61Hz). 25MS(ES-MS): 399.4 (M-1). 43

Compound16:2-[2,6-dimethyl 4 [3 [2-(triflddromethoxv)pheny11-3-oxo-

prqﬁgl%‘l r}ﬂx—y&)g{rg%%lgw noic acid This compound was prepared
gt e du

followi e genefal procedur€ B, using 2-[2,6-

(t, 2H, J=7,46Hz), 3. ﬁ3‘(t,12H,g3=%.46Hz), 6.85 (s, 2H), 7.36 (m, 2H), 7.54
(M, 1H), 7.63 (dd,1H/J=174Hz, 3=7.59Hz). MS(ES-MS): 423.0 (M-1).
15Compound17:2-12.6:dimethvi-4-13-[4-(methylthio)phenvt1-3-

-,

metho GropViiphienoxyl=2-methvipropanoic acid s."  This compound
was pr?[ﬁ@r/ d_following the general procedure E, using 2-[2,6-
dimethy1-443 'N4-(methylthio)pheny11-3-hydroxy-propyljphenoxy]-2-methyl
propanoic 20a’g}iﬂd at reflux in a 213:1/3 ethanol/water mixture for 16 hours;
Appearance: viscous oil.

This compound was prepared following the general procedure C, using 2-{2.6-

dimethyl-4-{3-[4-(methylthic)phenyl]-3-oxo-propyliphenoxy}-2-methylpropanoic
acid,

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

NMR "H (300 MHz, DMSC-de, & ppm): 1.31 (s, 8H), 2.11 (s, 8H), 2.49 (g, 3H), 2.51
(dd, 2H, J=7 17Hz, J=8.78Hz), 2.91 (t, 2H, J=B.A7Hz), 6.85 (s, 2H), 7.23 (d, 2H,
J=8.47Hz), 7.54 (d, 2H, J=BA4THzZ), 1127 (s, 1H), 12.81 (s, 1H).

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

Compound 15: 2-12.6-dimethvl-4-[3-14-(propyloxy)phenyil-3-hydroxy-
pronvﬂ5:1henoxv}%matﬁvinmpano'sc acid

This compound was prepared following the general procedure D, using 2-[2,6-
dimethyl-4-[3-{4-(propyloxy)phenyl]-3-oxo-propyliphenoxyl-2-methyipropanoic
acid; |
Appearance: yellowish viscous oil.

NMR "+ (300 MHz, CDCls, & ppm); 1.05 (t, 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 (, 2H, J= 8.57Hz), 463 (4,
TH, J=6.57Hz), 6.81 (s, 2H), 6.88 {d, 2H, J=8.81Hz), 7.25 (d, 2H, J=8.61Hz).
MS{ES-MS): 388.4 (M-1).
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NMR 1H (300 MHz, CDC13, 6 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,
3=5.82Hz, 3=7,32Hz), 6.79 (s, 2H), 7.26 (d, 2H, 3=8.46Hz), 7.21 (d, 2H,
3=8.46Hz). 44 MS(ES-MS) 401 .3 (M-1).
Compound182-12.6-dimethyl-4[2,3-dihyd#d-4H-1-benzothiopyran-4-one-2-
he x 2anoic acid This compound was prepared following the general
procedure B, usmg 242 6-

; - : ' ) ihytipteathodyehenyli-3-oxo-
mqgmgg@p@ﬂg;&,ﬁgg,@%grgggw@@%gmounts of sodlum iodide and 6
equivalent amounts of tetrachlorosnane 10Appearance: yellowish solid;
F=60-63QC. NMR1H (300iMHz, CDCI3, 8 ppm): 1.(s, 6H), 2.26 (s, 6H),

3.18 (dd, 1H, J-«zJ =16:37Hz), 328 (dd, 1H, 3=12.87Hz,
3=16.37H2), 492\( I—} J=3.35Hz, 3=12.87Hz), 7,06 (s, 2H), 7.22 (d,
1H. 3%7. OQHZ) 729 (m, 1H), 7.43 -(rn, 1H), 8.15 (d, 1H, J= 7.89Hz).
15MS(E’S S) 369.1 (M-1). Compound242-methyl-44314-(prop
hlo}oveny -8-0x0-0roPVIlphenoxy1-2- methylpropanoic acid O \: |

| ™F

E

This compound was prepared following the general procedure B, using 2-[2,6-
dimethy!—4~[3~{2~(t;iﬂuorom@thoxy)pheﬂyi}»B—oxonprop—z-ersy!}phenoxy]—2~
methylpropanolc acid, and 5 equivalent amounts of sodium fodide and 5
equivaient amounts of tetrachiorosilane: |

Appearance: yellowish viscous oil.

NMR "H (300 MHz, CDCls, & ppm) 1.53 {s, BM), 2.21 (s, BH), 2.94 (1, 2H,
J=7.46Hz), 3.23 {1, 2H, J=7.46Hz), 6.85 (s, 2H), 7.36 (m, ZH), 7.54 (m, 1H), 7.83
(dd,iH, J=1.74Hz, J=7 58Hz).

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

Compound 17 2-12 6-dimethyl-4-[344-(mathvithio)phenyil-3-

methoxvoropyliphenoxyi-2-methvipropanoic acid

1

!/\/O \/Kop

Tjj)

0
This compound was preparad foliowing the general procedure E, using 2-[2.6-
dimethyl-4-[3-[4-{methyithio)phenyil-3-hydroxy-propyi]phenoxy]-2-methyipropanoic
acid at reflux in a 2/3:1/3 ethanoliwater mixturs for 16 hours;

Appearance: viscous oil,

NMR "H (300 MHz, CDCls, & in ppm): 1.51 (s, 6H), 1.89 (m, TH), 2.08 {m, 1),
2,21 {s, 8H), 2.5 {3, 3H), 1.56 (m, 2H), 3.22 (s, 3H), 4.05 (dd, 1H, J=5.82Hz,
J=7.32Hz), ©.79 (s, 2H), 7.26 (d, 2H, J=8.46Hz), 7.21 (d, 2H, J=8.46Hz).



(1 8 20This compound was prepared following the general procedure B,
using 2-methyl-
2-(2-methy1-4-(3-ox0-3-(4-(propylthio)phenyl)prop-1-enyl)phenoxy)propan
oic acid tertiobutyl ester, and 3 equivalents amounts of sodium iodide and
3 equivalent amounts of tetrachlorosilanegAppearance: viscous oil. 45
NMR 'H %OO MHz CDCIS 6 in ppm): 1.07 (t, 3H, J=7.3Hz), 1.61 (s, 6H),
1.7 82155 401S B1))2.98 (m, 4H), 3.23 (t, 2H, 3=7.32Hz), 6.76 (d.
1H, 3=8.19Hz), 6.97 (d 1H 3=8.19Hz); 7.06 (s, 1H) 7.29 (d, 2H,

CoMAMBOUNg, 5 4ol 1 ol Baditaetiy 217 oAb inatzothiopyran-4-one-2-

me sraeiflyibOrHs worapi und was prepared following the
general procedure B, using 243-1344-

(methylthlc)pheniill 3Ooxo;lprop -2-enyl]phenoxy]-2-methylpropanoic acid,

and 7 equivalent amouiits df'sodium iodide and 7 equivalent amounts of
tetraehlwo% earance white solid; F=67-68C. 15NMR 'H (300
MH C Cs 8 ppm): 1.62 (s, 6H), 2.51 (s, 3H), 3.01 (t, 2H, J= 7.60Hz),
323(t 2H} 3=7.60Hz), 6.76 (d, 1H, 3=8.161-12), 6.86 (s, 1H), 6.93 (d, 1H,
53= 762Hz)07 16 (t, 1H, 3=7.89Hz), 7.25 (d, 2H, 3=8.48Hz), 7.85 (d, 2H,

3=8r4@HZI SRS M) pRRaR(MBlowing the general procedurs B, using 2-[2,6-
d%methyé-ﬁ;-[3~[2$(m@thy¥thio)phenyl} 3-oxo-prop-2-enyliphenoxyi-2-
methylpropancic acid, and 6 sguivalent amounts of sodium iodide and 6
equivaient amounis of tetrachlorositane;

10 Appearance; yellowish solid; F=50-63°C.

NMR "H (300 MHz, CDCl;, & ppm): 1.53 (s, 6H), 2.26 (s, 8H), 3.18 {dd, 1,

J=3.38Hz, J=16.37Hz), 3.28 (dd, 1H, J=12.87Hz, J=16.37Hz), 462 {dd, 1H,

J=3.3bMz, J=12.87Hz), 7.08 (s, 2H), 7.22 (d, 1H, J=7.02Hz), 7.28 (m, 1H), 7.43

(m, 1H), 8.15 (d, 1H, J= 7.88Mz).

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

Compound __19; 2-[2-methvl-4-[3-I4-{propyithioiphenvil-3-oxo-prapyiinhsenoxy-2-

methvioropanoic acid

D
oYY

>""' Y-

N T ‘1::&3 (
o]

20 Trus compound was prepared following the general procedure B, using 2-methyi-

2-(2-methyi-4-{3-ox0-3-{4-(propyithic)phenyliprop-1-enyhphenoxy)propancic  acid

tertiobutyl ester, and 3 equivalents amounts of sodium iodide and 3 eguivalent

amounis of tetrachlorositane;

Appearance: viscous oil.
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15

20

20Compound 2
24443-14-(methviohenyl11-3-oxo-pronvilphenoxvl-2-methylpronianoic
acid 0 This compound was prepared following the general procedure B,
using 2-[4-[344-
(methyipheny11-3-oxo-prop-2-enyliphenaqxy)-2-methylpropanoicacid,and
46 equivalent amounts of sodium iodide and 5 equivalent amounts of

tetfiilord<HRNEViREp S aticd: MRRE Solied F4.134- Y28 GHZNNIR THY(3D0), 1.73 (m,

MHzCBEE3(S ppm)s LeGHs, aﬁlﬂ) @2‘@ (s 2314*)1;3?042%@% %8 é& S2HZ)g 104z).
3.2 H,s 752Hz) 6.9 (d, 2H, 3=8.34Hz),7.19 (d
z%ég ZQH e k1Y Hrzéﬁﬁﬁz#? 31@19?1%? Mfs,(@% M5 é@@zs (Mi’:l@ (d, 2H,

Comqaoifmya?) 2-[2.6-dimethy1-4-13-14-(methylthio)phem/Il-3-

10 xyl-2-methvipropanoic acid This compound was
prepa)le)d%< )@%er% I:[ﬁgﬁ d eral procedure E, using 242,6-
dimethy1-443-[4-(methylthio)phenyl]-3-hydroxypropyl]phenoxy]-2-methylpr
OPW&)Q&%'” 50/ 5%@utanol/ Vﬁaﬁ?r@u %1 fﬁvignop lélarnsw}]??é egaﬁr}%r;lf %henoﬁv? 2-

ViSCOUS Oil.
methvipropanoic acid

i D
o
sz;‘* OH

This compound was prépared following the general procedure B, using 2-[3-[3-[4-
(methyithio)phenyll-3-oxo-prop-2-enyijphenoxyl-2-methylpropanoic acid, and 7
equivalent amounts of sodium iodide and 7 eguivalent amounts of
tetrachiorosilane;

Appearance: white solid; F=67-68°C.

NMR "M (300 MHz, CDCls, & ppm): 1.82 (s, BH), 2.51 (s, 3H), 3.01 (t, 2H, J=
7.80Hz), 3.23 {1, 2H, J=7.60Hz), €.76 (d, 1H, J=8.16Mz), 6.86 (s, 1H), 6.93 (d, 1H
J=7.62Hz), 7.16 (4, 1H, J=7.89Hz), 7.25 (d, 2M, J=8.48Hz), 7.85 (d, 2H, J=8.48Hz).
MS(ES-MS): 357.3 (M-1}.

Compeund 21: 2-[4-{3-]4-{ methviphenyil-3-oxo-pronyliphenoxyl-2-methvipropanoic

acid

This compound was praepared following the general procedure B, using 2-4-[3-[4-

[
{methyiphenyl]-3-oxo-prop-2-enyllphenoxy}-2-methyipropanoic  acid, and 5



NMR 1H (300 MHz, CDCI3, 6 in ppm): 0.81 (t, 3H, 3=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 (5, 3H), 2.55 (m, 1H), 2.63 (m, 1H), 3.26 (m, 2H), 4.13 (m, 1H), 6.81
(s, 2H), 7.24 (m, 4H). MS(ES-MS): 443.5 (M-1). 20
Compound24:2-[2.6- dimethyl 44344 (metigvl hio)phenyll -3-

ISO
V-
E, fetyacRigpoBiiane;

dm;;\%@é@m%%[ 50 @%@@)ﬂp{y@{%@chydroxy propyl]phenoxyl-2-methyl
in

propanoic acid
5ARpERArarcE3Visddus, ofl.INMR A KFB00 MER, €DOIS, Bif’pm)SH0%@4 (. 2H,

liche ethylpr
8\’—{) Jl% ré{ﬁlrsoa %%l)orlgpoggx d'was prerggrg%%gcggrlc %ﬁg to ge?,%‘ﬁgﬁaﬂ,ﬁ?oge(ﬁjrpémn*s of

isopropyl alcohol/water at 70C for 32 hours;

> 23735 %%%:%; g é%ss%rﬁ% > 54%31 1H)Ji ‘%‘3 éz%?g%mq%% J=8.34Hz),

15

20

1HY, & 44
(s, kEEOME( E@M@MLZ? 3 (M-1). Compounds 22 and 25 were

synthesized following one of the procedures A to E, in the manner

described for compounds 1-21 and 23-24. 15Example 3: in vitro
evaiuatm;@cﬁthe PPAR activating propgrp@@@ﬁ@m@m@@mﬂ@@@g@mmghmym_
to t[f;e |pventl

P A2 dd.B1Hd 3308, 2787 92811 7HZ), 6.82 (s, 2H), 7.24

actiyating roertles of the compounds

on DI
; HRLRERTS%HE D0 Principle The

i@} -”

actlvatlon of PPARs is valuated vitro using a monkey kidney fibroblast

scriptional activity of chimeras made

g
-~ \\

i
i
i

This compound was prepared following the genera!l procedure £, using 2-{2.6-
dimethyl-4-[{3-[4-(methyithio)phenyi]-3-hydroxypropvliphenoxyl-2-methyipropanoic
acid in 50/50 butanolwater at 70°C for 32 hours;

Apbearaac&t viscous ol

NMR "H (300 MHz, CDCls, § in ppm): 0.81 (t, 3H, J=8.72Hz), 1.38 {m. 2H), 1.52
(m, 2H), 1.51 (3, 8H), 1.86 (m, 1H}, 2.05 (m, TH), 2.21 {s, 6H}, 2.5 (s, 3H), 2.55 (m
TH), 2.63 (m, 1H), 3.28 (m, 2H), 4,13 (m, 1H), .81 (s, 2H), 7.24 {m, 4H).
ME(ES-MS): 443.5 (M-1).

Compound 24 2-12 B-dimethvl-4-[3-14-(methvlithio)phenyli-3-

isopropvioxvproovylichenoxyl-2-methvipropanoic acid




binding domain of the Gal4 transcription factor of yeast and the binding
domain to 25the ligand of the different PPARs. The compounds are tested
at doses of between 10-7 and 100 pM on Gal4-PPARa, 7, and B
chimeras. 48 Protocol Cell cultivation COS-7 cells come from ATCC
(American type culturecollection) and aredGultivated in a DMEM
(Dulbecco's modified eagle's,medium) medium supplemented with 10%
(vol/vol) of fetal calf serym, 0U/m1 of penicillin (Giloco, Paisley, UK)
and 2mM of L-GI e (Gibco Paisley, UK). Cells are incubated at 37C
in &ghumid atmo containing 5% CO,). Description of the plasmids
used ih transfection 10 The plasmids Gal4(RE)_TkpGL3,

pGal4- \Ra, pGal4-hPPAR7, pGal4- hPPARS, and pGal4-th have
been descrilzed in the literature (Raspe E et al. 1999). The constructions
pGa14-hPBAI3a, pGal4-hPPARy. and pGal4-hPPARS5 have been
obtained by cloning in the pGa14-(1) vector of DNA fragments amplified

by RER and-eurrespesdingdarBE oemains of hamar PRARAPRPARYom 242.8-

and.RIPAR ear 15receptars. Transfection The S-7 cellsin )
R A e S T SRk g i 2pethyvropanoic
pGzid-RRPARY Gald{RE) ichkpGlSteatiat NI 0y biresence of 10/s fetal
5 Ca'ﬁgg&?&%-(ﬁ%gﬁﬁg%ﬁre plated in 96-well plates (4x101 cells/well),
R o

then are %ncubat or hours at 37C. Activation with the test
comipBtinds iSpertdrinedidr R4 hoarsat87C fa (medimiwiiiditgerurd (d, 3H,

At thy f iment, | s are lyses lucif fivit
A e s e Dot B et Lo 2
Luéiferd$s (Rrémiegadtin aédorddnce With dfe’plovidents 4.27 (dd, 1H, J=5.27Hz,

251pcommendagons. Results, (Theggompound according to the invention
were tested on 3 PPAR isoforms. The results obtained with compounds
109 1“5,3&3

; 182542 déMiidd in figures (1-1) to (1- 3066). The inventors
highlight the significant and dose-dependant-augmentation of luciferase

activity in the cells transfected with the plasmids pGal4-hPPAR and
treg%r)é\%Hﬁ‘%ﬁeigo%%o%%g?é@c%%ﬂ?&‘%%ng;| Rfdge of the procedures Ato E,

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

15 Example 3: In vifro evaluation of the PPAR activating properties of the

compounds according fo the invention

The PPAR activating properties of the compounds according to the invention are
avaluated in vifro.
20
Principle
The activation of PPARs s 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 Gai4 franscription factor of yeast and the binding domain to
25 the ligand of the different PPARs. The compounds are tested at doses of between
107 and 100 uM on Gal4-PPARG, v, and & chimeras.
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49 Conclusion Unexpectedly, the disclosed experimental data show that

the compounds according to the invention bind to PPARs in vitro and

induce an activation of the 5Stranscriptional activity. Example 4: in vivo

evaluation, on the ApoE2/E2 mice, of hypolipidemic properties and

stimulative he s :n thesis of HDL-cholester®l| of the compounds according

to Eﬁe invention 10 Principle The hypolipidemic properties of the

co 5%%31%) according to the invention are evaluated in vivo by assaying
plagmiadipidsiand the analysis of the PPARS target genes expression in

the di fter. a treatment ing,of the dyslipidemic E2/E2 15mice with
the&ceg%o?o%gr[i s %@go%} |Wg%ﬁ€%%@gﬁ%?ga§ﬁﬁ% rEH??eCr% SHePU4E0 PR tivated
ApdE 2/ERnbude it aersgeniciiiedsesiyiin g thdtumadipolipoprateieBed with
isofpim kR (aullivanbM ehl <1998). ipdiumane ué'é?\@ﬁp@é%?% Siey, UK) and
constituent of low and very low density lipoprotelns - , Gis™y =™
pred@id iff t'erriRiem S roEB alsry EYICTHectts sopninprissntsad 37°C in a humid
mutatior aifecting theaming aeid in position 158, which considerably

weakens the affinity of this protein for LDL receptors. Accordingly, the

VLDL clearance is nearly nonexistent. An accumulation of low-density
lipopegteipsdhentpecussaiandwdthia aixgd dyperlipiciemia known as type

Il (elevated cholester Igi%g triglycerides). 25 PPARa regulates the
exprBES OB e AN EHH T Ha Pandor TSRS (ol bEM BB G . PGal-
sudiP@RRposAl ARaIAL BartARS ClbcmBRRIANRLMBRROREIR SHEh 2S¢ o/ 1000).
FATand the catabolism of lipids (ACC, CPT-I, or CPT-II, fatty acid O-

oxid AP BREYHRLS. Aeebrdingip heRaktrmiET Al PRARERRERGRE ave been
hureamBeasyeasyradentsdradls Raredaciion indhe SreUlatingied by PCR ang

triglyceride level. Measuring the plasmatic lipids rate after a treatment with

the COIRPpRIHIRIREE BRI IRE OB MiBHREI GV RoreVaRARY P ERRRS nuciear

15agqsidpEpperties and the hypolipidemic effect of the compounds

20

25

30

according to the invention. 50

Transfection

The COS-7 celis in suspension are transfected with 150 ng of DNA well by W@H,.
with a pGald-PPAR  Gald(RE)_TkpGL3 ratio of 1/10, in presence of 10% fetal calf
serum. The celis are plated in 98-well plates (4x10” cellsiwell), 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
fysed and the luciferase activity is determined using Steady-Lite™ HTS (Perkin
Elmer} or Steady Glow Luciferase (Promega) in accordance with the provider's
recommendations.

Resulis

The compounds according to the invention were tested on 2 PPAR isoforms. The
results obtained with compounds 1-12, 14, 18-25 are detailed in figures (1-1) to {1~
66).

The inveniors highlight the significant and dose-dependant augmentation of
iuciferase activity in the cells transfected with the plasmids pGald-hPPAR and

treated with the compounds according to the invention.



The treatment with PPARSs activators, in 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
compounds according to the 5invention to stimulate the HDL-cholesterol
synthesis. The PPARa agonist propertiesqgreviously measured in vitro
should, in the liver, lead to an overexpression of the target genes directly
under the control of the PPARa: the genes we have studied in this
experimtémtiare PDK-4 (an enzyme 10 involved in giucid metabolism), Apo
C ipaprotein involved jn lipid metabaglism), and Acoxl (in mice,
A%gﬁgsp hds o the ﬁlﬁadgeen%) ARG %15?%‘& ¥ni ﬁ%eﬁ{’g compounds
Ox§aaseliam ienhmievanito thisdatty HeidR5-oxidatioarmectarisan) activation of the
5 MeglgHg%{méqaé&ﬁi@ﬁonal activity of PPARa target genes after a |
treatment with compounds according to the invention does therefore allow
to evaluate the hypolipidemic properties of the compounds according to

thegnuaniian sPretopa)o T eealiment of the aninals, 20088 ARAE2IE2 . o tinidemic

transgenic.mice were kept o our our1ig arkcy

condt At ARG R B e eRsr tasnelihe mmﬁﬂaﬁm#&i’aﬁgsmmé of

thethiemwiese: welig hed ant-divid egdd nia-grerps 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

sudpéneisdein 25 carboxymethylcellulose (Sigma 04888) and administered

by mga;gw idube f 'lggi C y for 8 days (for compound 1) or 14

days (for corﬁ%oundcggﬂw tﬁt_ e c%)mﬁg%gn H098S, 8%%%?3@9 ;ﬁ)f@% nvention are

acCOSUHIF0l G WatepqsArd atastiet)iniikingffe cthaimeisveight gaihRs target

arejeanayded tugughouiibe expstitpent. At the.e é’cﬁﬁ@e ?%Peerg}?ﬁagﬂw%c E2/ED
ablo 8 30 samp S

animals were anesthetized after a 4 hour fast, an 0 e wa

10 takBIFEIG (DI RPHidREGRITE AR the inteslinsre weighed and
euthanized. The plasma was separated by centrifuoation at 3000
rotaitfiion%/LrJn.ingte for 20 mgwtea. The saméales were kegt at 4C. SiLiver
sampleS Werg 8 B2 dh INURREAirogBR U8R d kRGBT TS RRRaVING the
andlyses. Nesdnuemient Gi plasona lipitls Saifkasma lipidi concepyREiaRShuman, this
(tO%&E}%Srﬂ%ﬁ)\[ %ngotrq'&W&eeﬂdoeﬁ})%r%z%evaesrlf/r\eoqfvbgensiiy lipoproteins {(LDL-VILDL),

20 is present in three isoforms £2, 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 clearance is nearly non-
existent. An accumulation of low-density lipoproteins then ocours along with a
mixed hyperiipidemia known as type il (elevated cholestero! and triglycerides).
25
PPARa regulates the expression of genes involved in the transport of lipids
(apolipoproteins such as Apo Al, Apo All, and Apo Clll, membrane transporters
such as FAT) and the catabolism of lipids (ACQO, CPT-, or CPT-IL, fatty acid p-
oxidation enzymes). Accordingly, the treatment with PPARe activators, in human
30 as well as rodents, lsads fo a reduction in the circulating triglyceride laval,
Measuring the plasmatic lipids rate after a treatment with the sompounds
according to the invention allows to evaluate the PPAR agonist properties and the

hypolipidemic effect of the compounds according to the invention.



enzymatic doses (bioMerieux-Lyon-France) according to the provider's

recommendations. Plasma cholesterol and triglycerides rates are

measured after 8 or 14 days of a per os treatment with the compounds

according to the invention. These rates are 10 compared with those

obtained with control animals (not treatedagith compounds according to

the invention). The measured difference shows the hypolipidemic effect of

the compounds according to the invention. Gene expression analysis

by GuatttaitivenRTHRCIRATET atahR A iSsrertnacteeframaliver fragments byso eads

usi . l¢ [ NA kit (Machere I erdt, France) :

oo A L ehaTee Y0y Mk fartagorn the

by bidtherirderibey raberRNAsgshatifidhsoriitNolel slamProbes) piscthding to the
5 reveragtransoUptadnio-eomplementan BN, by, 20 means of a 1 hour

reaction at 37C in a total volume of 20 pl containing a 1X buffer (Sigma),

1.5mM of DTT, 0.18mM of dNTPs (Promega), 200ng of pdN6
(Amﬂ@m}aé%@fiﬁhé?&%m@@'t%éﬁk%@)1@@%&%%'\4%\(81%11#]@, in the iiver,

(Sigma), The FOR quantitative experiments were carried out using the
My?@%iﬁ%|§£E6Y8Feé%r@?é§rﬁri?ﬁé*ﬁoﬁf@@té@i@?ﬁsyg@éﬁy (Bidkdihe control of the
Maprresia-Gagugtitianer).ansyaes ReTRINEdUSING A& iQ BYBR (an enzyme

Green Supermix kit according to the manufacturer's recommendations, in "~
10 96 (R sin §1Of BEARETRVeSetran ScriptioRRsimoIv involved in fipid

hybridationisemperaiue.of 5&idhespasitie pEenBRaits #fLheaeaese in humans
stuﬁ&ed were used: 30a PDK4: sense primer: o
5 TACT CCRRFERH T CRAEIRE CFE-ET8ET IV i Bitiseisd P-oxidation

primershblHPCRdEGARE IR asE (SRIRNOH2D PRAROGIESeNS®s after a
primer: 5-CTC | IGGCTCTCCTGGCATC-3 %SEQ ID NO: 3) and
antlSERSETHNTER SCOBPATEE FERARG FOING BRI P E¢9FD eradgre allow to

15 evaluate the hypolipidemic properties of the compounds according io the
invention.

Frotocol

Treatment of the animals

20 The ApotZ/EZ2 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 fipid rates, determined
pefore the experiment. The tesied compounds were suspended in

25 carboxymethyiceliuicse (Sigma C4888) and administerad by intra-gastric tube
feeding once a cay 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 and
of the expertment, the animals were anesthatized after a 4 hour fast, and é blood

30 sample was faken using (EDTA) anticoagulant, then the mice were weighed and
authanized. The plasma was separated by centrifugation at 3000 rotations/minute

for 20 minutes. The samples were kept at + 4°C.



ACO: sense primer: 5-GAAGCCAGCG | | ACGAGGTG-3' (SEQ ID 5NO:

5) and antisense primer: 5I-TGGAGTICTTGGGACGGGIG-3' (SEQ ID NO:

6) The quantity of fluorescencet emitted is directly proportional to the

quantity of cDNA present at the beginning of the reaction and amplified

during the FOR. For 10 each target studied, a range of FOR solution is

performed with successive dilutions of a mixture made up of a few pi of .

e s RS B T AR Rt e dator for ter

ea8habieRst are thus determined by using efficiency curves obtained with

the points relative to range of FOR solutions. The expression levels of the

genes of interest are then normalized regarding the 15 one of the
olerrd YEREI 36 P BSHANG pecific primers are: sense primer: 5'-

5 CATIGEECARCARII S de6 Tibtal GtoRdeRE ADN g&lr%g)aﬁfi@mé&ured by
primer: 5-GGGAAGGIGTA4TO00ICTOCACAG-3' (SEO ID NO: 10)). The
indUGBAFEG A G388 thd PRIGB IR HANE 1alsile SigPRIIRIUCEd biFehe Provider's
compound=aceorsing to the invention) and the average of relative values
obtained 2Q with the control group is then calculated for each sample. .
T AR TR B AEY e BT RS GHBAIAG BHPARdE e of o
exprassionicFheefibalife sudt isrepresestedasdhng avehage wfthenintustionaies are
val ' ' [ t oup. 25Results Measurement

O e R e B R e Bt o mooune
aftBEEHHpS dptiatienbtidth .cohpouadstradniiifsteras at®evmphanithpolipidemic

th%ﬁ@@ﬁc@'@ﬁ@i'&8!41F‘Bﬁh&l’é%%%%&@%ﬂﬂésm%ﬁg‘&?aed'y’ the circulating

total cholesterol rates were very 30significantly decreased by the
treatment. 53 animals. Unexpectedly, the circulating triglycerides rates

wegenenygignifeaniy-gesensedanituiie traapment.
15 Total RNA is extracted from lfiver fragments by using the NucleoSpin® 96 RNA kit

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

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

The PCR quaniitative experiments were carried out using the MyiQ Single-Coior
25  Reat-Time PCR Detection System (Biorad, Marnes-la-Coguette, France) and were
performed using the iQ SYBR Green Supermix kit according to the manufacturer’s
recommendations, in 86-well trays in 5 pl of a diluted reverse transcription solution
at a hybridation femperature of 55°C. The specific primer pairs of the genes
studiad were used:
30 e PDK4: sense primer 5-TACTCCACTGCTCCAACACCTG-S' (SEQ
ID NO ;1) and antisense primar 5- GTTCTTCGRTTCCCTGCTTG-3
(SEQ 1D NO* 2)) |
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Figure 2-3 compares the plasma total cholesterol rates after 14 days of
treatment 5 with compound 8 administered at 3 and 10 mpk with the ones
obtained with the control animals. Unexpectedly, the circulating total
cholesterol rates were very significantly decreased with the treatment.
Gene expression analysis by quantitativesRT-PCR 10The inventors have

also shown that the.compounds according t invention are, in vivo, .
regulators of thé%ﬁﬁ?s%ﬁ%%?&g}%‘e é%s@ﬁ%%éﬁﬁﬁﬁﬁ%&%ggt (SEQ D
figures 2-4, 2-5Nand R -6 shentthatgompoundsl- adoWiiSIEEE@EABTGIPR TTGGA-3
for 8 days to th%;%?éﬁ% riq' _eaéjnduces a significant increase in hepatic

expression of t for PDK4 (figure 2-4), a reduction in hepatic

e gene codin
expression of t_Héigié'ne_am@irtgéﬂraor ResCHBGUHEQF) TattASgiicant SEQ 1D
augmentation inyhep '%%péﬁﬁg%%@%ﬁﬂgﬁ C@g%ﬂ%%@g& %’.’%@GGTQB’

The results presented in figures 2-7, , and 2-9 w that compoun
administered at{8=Rd 2 dlripkifor 14 day to E21E2 mice induces a

significant augmentation in the hepatic expression of the genes coding for

PDK4 (figure 2-7), 20 a reduction in the hepatic expression of the genes _ )
codifiy fSPRBYCH fhiirs ayehai i rticire dlighierritienah Refuticuantity of
exprassignskie-gens ssodingdar AO<Hgue 2. Mihroenemgadd®cr. For

for en es gpecifically involved in.lipid and glucid metabolism and the _
fac??ﬁ@;rpﬁ@?%ef ‘?gééfigonaﬁsrﬁf@fulgfeg; %@tt‘?‘ec%mﬂ)o’ﬁn@@%gﬁ%%r&fﬁ@ fpHecessive
thedindentionfreinfoicie thende that cdnipdendsbedodtifgta thevierentianscrintion
present a.gre ntial for the treatment of metabolic pathologies. o
o R o e (I Shbuh g e by
compo Rt B accordisgoidanethwéhtiba reloteralaipolipidegiood MR solutions.

Ue@HQ%‘ﬁi@@W@@@é’? ldoialchalesterol angd riglycerides o regarding the

Additio , the presented expérimental data show that the'compounds’
accHidif RpteReBREGIERTOdGR e (Whose specific primers are: sense primer: 5

CATGCTCAACATCTCCCCCTTCTCC-3 (SEQ ID NO: 79) and antisense primer:
5-GGGAAGGTGTAATCCGTCTCCACAG-3 (SEQ 1D NO: 10)).

The induction factor, Le. the ratic 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 exprassion. The final result is
represented as the average of the induction values obtained with each

experimental group.

Results

Measurement of plasma linids

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

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



54 the expression of genes regulated by the activation of PPARs that
code to enzymes especially involved in lipid and alucid metabolism.
5Exampleln vivo evaluation, on the db/db mice, of hypolipidemic
properties and stimulative properties of the synthesis of HDL-cholesterol
of the compounds according to the inven§i®n Principle 10The hypol

idemi ties of t ] ing tq the inventi
VA | O By g (L I oG oF oS A Aol santy

- bydaraiegag it endtimanpnéssion PPARS target genes , after treating
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the dyslipidemic, db/db mice with the compounds according to the
invention, administered by the oral route. 15 Protocol Treatment of the
anfH&IEe Behfsteanran Wrcalwvere kept oholesBhougEs héear lghtalariot treatment

CYQIRIAES-SOPSIRNE IGAMPIaNEI052Y B AFIELA %g\ | SMnes obtained with the

acclimatization period, the mice were 20 weighed and divided into groups

of 8°AHith A8 Sk SuRRCR e TR usbtGH™ Poky Wanpriai oites were very
plasgrafitipithyaiecaeiesaings beferadhegxperiment, 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¢laysatrtve chosest\doses dlbetanivals had feee access to food

an 1) tﬁggg [ i f food and weight gain are recorded.
thrﬁ%ﬁ% igégexperi%%%%ggﬁﬁgﬂgﬁ St he RXpEFiaHe atter 8 ARdpention are,
fast] tecarfidr e dnedthéliretier adleotksamplewasdakentonisclosed at
anfigeaguiant £ED3A). Tee Memice i WEgHel ad cuthanked, 18 5 qays

plasma was separated by centrifugationat 3000 rotations
miFR&B%.%%%We@%&%%Iébﬁ*ﬁﬁtm?m}m%mﬁmﬁ@m@ﬁéan of the gene
sketetriuseieisampleswere takes ans-fazemmediateldn layid gene coding

nitrogen t nserved at -80C for later analysis. 55 ‘ ‘ ]
5 (bi%?&%?&%jﬂgfg%ﬁa% e) RERFIRG IS proRRigiedmhrariateraession of

genes coding for ACQ (figure 2-8).

The results presented in figures 2-7, 2-8, and 2-9 show fthat 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 reduction in the hepatic expression of the genes coding for ApoCill (figure 2-8),
and a significant augmentation in hepatic expression of the genes coding Tfor ACO
(figure 2-8}.

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 freatment of metabolic pathologies.

Conclusion _

Unexpectedly, the presented experimental data show that the ‘compaunds
according to the mnvention induce a hypolipidemic effect (reduction in plasma
levels  of total cholesterol and triglycerides). Additionally, the presented

experimental data show that the compounds according to the invention moduiate



Measurement of HDL cholesterol Law-density lipoproteins (VLDL and
LDL) are precipitated by phasphotungstate. The precipitate is eliminated
by centrifugation. HDL-cholesterol present in the supernatant is measured
by enzymatic assay (bioMerieux-Lyon-France) in accordance with the
provider's recommendations. Gene expression analysis by Quantitative
RT-PCR 10Hepatic_tissue Total RNA is extracted from liver fra
usi
aceoringtcetipe olyufactiveet hinsuntionR: Sketletabissye 15Total RNA
is extracted from gastrocnemius skeletal muscle fragments by using a
RNeasy(r) Fibrous Tissue kit (Qiagen) according to the manufacturers

ents by

frpge RRIGRY LTS RNA ﬁ%@ﬁepé(ymﬁgéﬁtﬁ%ﬁﬁat,oﬁrgﬁﬁs that code for

5 INSEUCHANs. pg0f tolal RINVA (Auantified by spectigphotometry) was the aemic

(Amersham), 0 as
(Sigma). The PCR quantitative experiments were carried out using the
MyiQisiaghe-Color 25 Real-Time PCR Detection System (Biorad,

wetainiihes EXdUfeL -cholesierol of

QJcTor%s Y68 IR Bromega), 200ng of pdNG
e innipitor

igma), and lul of MMLV-RT

tte, France) and were performed using the iQ SYBR

M ,S-la- ; .
10 Gralh QUSRI RY SECOTENE toSe FroRaER FEsoRreRHRiGSIR mvertion are

96-avellplatesnwithch ipi ohdilutethgeviesseltramscriptian solyliensand @lids and by
zt{,%r?gﬁ%n {R@ gf%g{ggei%ﬁ?e%s;me %ﬁgg %@g{ pg%rn%g f J,[heaf?gnetrseating the
5-TRSPCOACTEEITCCAMRCACO TGS (SEQIDNO alranfhantiserise invention,

prigenRELECTIHSGETGGETGCTTG-3' (SEC ID NO: 2)) 56 ACO:
sense primer: 5'-GAAO00AOOOTTACGAGGTG-3' (SEQ ID NO: 5) and

e use Sense primer.

5 antisense primer: 5LIGGAG I ICI | GGGACGGGTG-3' (SEQ ID NO: 6) e

20

25

30

UGRgteense primer: 5'-GICGGAGATACCAGAGCACTGICG-3' (SEQ ID

NQ.: 7) and antisense primer 5'- CACATCAACAGGGGAGGCGA-3' (SEQ
ID Nf@?@’)%em of the animals .

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 wara
weighed and divided into groups of 8 animals selected such as the distribution of
body weight and of plasma lipid rate, determined before the experiment, was
uniform. The tested compounds were suspended in carboxymethyicellulose
{Sigma C4888) and administered to the animals by infra-gastric gavage, once a
day for 28 days at the chosen dosas. 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 anticoagulant (EDTA). Then the
mice were weighed and euthanized. The plasma was separated by centrifugation
at 3000 rotations/minute for 20 minutes. The sampies were kept at + 4°C.

The hepatic tissue and skeletal muscle samples were faken and frozen

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

Measurement of plasma lipids

Plasma triglycerides concentrations  are measured by enzymatic assays



The fluorescent quantity emitted is directly proportional to the amount of
cDNA present at the beginning of the reaction and amplified during the
FOR. For each 10 target studied, a range of solutions is performed with
successive dilutions of a mixture made up of a few microliters of different
reverse transcription reactions solutions.5the relative levels of expression

' ff bt
R S A o 1 Ao o LK Eohon SerRa Toocap

expression of the genes of interest are then normalized, in the hepatic

tis%agg%gm%tmxmgg%éevel of the reference gene 36B4 (whose
speC| rimers are. Sense % imer:

TPEAKCRPETTDOBbPIC U1 (5Bl IDNDiteieshvantisenketungstate.
5 D“m% M@@M@@T@M&EW@@?@%@%@@@E@d@e%@oil@egggt in the

in the skeletal] muscular tissue, regarding the expression 20level of the ,
ref%?gﬁgeagaéh ﬁS@ﬁﬁﬁB@sd’é’cﬁWﬁV‘ﬁ%r‘% af&SRénseigiris s Lyon-France) in
CGBACHDGGACAGRATTRAOACSI(SRRIBNO: 11) and antisense
primer: AATCTCGSGTGGCTGAACGC-3" (SEQ ID NO: 12). The
mductron factor of each sample was then calculated. The higher the

fepce O otes gene expression.

10 The,g@@l,g%g[tgs represented as the 25average of the induction values

within each experimental Fglroup Results Measurement of plasma I|p|ds

FigleeBRNCoifi safeactRe plasiiy D 2emsisidro|eings affdeaisafye o8t RNA kit
tregiment 20WHycompouRdSatminisierath 8t SHDACWIR NG QReS ot ctions.

obtained from the control animals. Unexpectedly, the HDL-cholesterol
rates were significantly increased. 57 Figures 3-2 and 3-3 compare
plaShagctagiveerdes and free fatty acids rates after 28 days of treatment
with co nd 8 t 50 mpk, with the ones o rom the ontrol

15 antl?n%t sm%%hei?pg &Vdﬂf firé ?l%iﬁ\% HB‘fﬁ?er RYEER}S by using a
ratBdaere iebysigitisastly demmse dbyothint eatiment abGenerers instructions.
expression analysis by quantitative RI-FOR The inventors have also
shown that, in vivo, the compounds according to the invention

areté@!ﬁt% d?flﬁ"ﬁ?%fﬁﬁf@t peseespressiomerhe vesulfspresentedianscripted

info complementary DNA by means of a 1 hour reaction at 37°C in a total volume

20 of 20 yl containing a 1X buffer (Sigma), 1.5mM of DTT, 0.18mM of dNTPs
(Promega), 200ng of pdNG (Amersham), 30U of RNase inhibitor (Sigma), and 1yl
of MMLV-RT (Sigma).

The PCR quantitative experiments were carried out using the MyiQ Single-Color
25  ReaikTime PCR Detection System (Biorad, Mames-la-Coquetie, France) and were
performed using the iQ SYBR Green Supermix kit according to the providers
recommendations, in 86-well plates, with 5 pl of diluted reverse transcription
solutions and at a hybridization temperature of 55°C. The specific primer pais of

the genes studied were used:
30 s PDK4: sense primer. 5-TACTCCACTGCTCCAACACCTG-2 (SEQ
1D NO 1) and antisense primer - GTTCTTCGGTTCCCTGCTTG-3

(SEQ 1D NG: 2))



figures 3-4, 3-5, and 3-6 show that compound 8 administered at 50 mpk

for 28 10 days to the db/db mice induces a significant increase of hepatic

expression of the genes coding for ROK4 (figure 3-4) and for AGO (figure

3-5), and an increase of the expression of the gene coding for UCP2

(figure 3-6), in the skeletal muscle. All thesgenes coding for enzymes

specifically involy: éin lipid and glucidic metabolism and_in ener

dissipation, a@ndpffr facttvat ﬁ{gﬁe&ﬁré@@i’%ﬁg%&@%@&%g@gsg (SEQ 1D

compounds accitding) tarthednyention reinforce thedea that tompadscoTe-3

according to the gg&qﬁ)g& @agg a great potential for the treatment of

metabolic pathOQOgles. oriclusion 20Unexpectedly, the presented

experimentak datiCgtiow thastherconepoufids BCCHEding. e AYRTINC TG TR G5

stimulate, in viv I chqlesterql, synthesis and have a_hypolipidemic . ,
5 B e eveld o righy berided Hha réu 1ot dcigPrmer  5-

effect (reduction of plasma’levels iglycerides ahd frée at?y aci
Additionally, theldisefoset/apéitnienitabdaiashowha theNonfounds

according to the invention modulate the expression of genes regulated by
the_25activation of PPARs and that code for enzymes especially involved

in lipE M GRIGE TS sATERetine AeRsdiBsHFatiomal foEkempteBniret cDNA
vitrgrevatiation® bibgrantignifammalory i epRrties akhithe AAEAMROWIYS o each

maccordirLa %o(ghe invention P{incipj,e The anti-inflammatory effects of the

corib8ting HeES dh JAHR P InTe ARV S & BV aItE B nsasERyeTiiutions of a
seqretion:of 'ngﬁ(l\ﬂbsz?&ﬁe cher h'@i&@tiﬁ M@ﬁ@i@gﬂ-)ré@%@éﬂdﬁéeﬁpﬁsn reactions
mo tes treated for ours with the compqunds according to the _
e B I R Gtk YA PATA P O T -shyciggermined by
13-usbetatdivignicn promotesaninefiamitiatosy respensgdtiveetls ahd theige of PCR
diffeggntiation into macrophages). The less MCP-1 is secreted, the more

the compound according to the invention inhibits the inflammatory
15 reatfiBnieprsioRo FERIRFEMN @ trimnsenest THPigresllsEhdbaHPamalized, in the

humapamonaayiesding(ng Gl SOMEaLIs Clltieg | 1649, .
medfll?r% with 25mM“Hepe%- (Gibco 42401-018 ,%A%%u%%i%é% ;3684 (whoss

25864 HEpERichif sHEptenieRe(Bischfd &é%,%élz‘i@@, &rfedG®0g TCTCC-3
deqamplemerted fetad calfisendm (SVE: GillsaRBREBIBB) AL TCCETCTCCACAG-

3 (SEQ D NO: 10) and, in the skeletal muscular tissue, regarding the expression
20 level of the reference gene 185 (whese 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 catculated. The higher the induction factor is, the greater the
compound promotes gene expression. The final result is represented as the

25  average of the induction values within each sxperimental group.

Resudis

Measurement of plasma linids

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

animals. Unexpectedly, the HDL-cholesierol rates were significantly increased.
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The cells are plated in 24-well plates (Primaria BD Falcon) at a density of
870,000 cells/well then are incubated at 37C and 5% CO2 for 24 hours in

a culture 15 medium containing 02% fetal calf serum in the presence of 5

ng/ml of phorbol 12- myristate 13-acetate (PMA) and 1uM of compound 8
according to the invention. The compoung/according to the invention is

di indi l.sulfoxide (DMSQ, Fluka; 41640). The effect of the
coﬁ%lgﬁé%déwgc%}géﬁlgs% % egfﬁ\%ﬁ oS ‘ngi‘ﬁ% 2{%38 t%?"% r%%gﬁ%ﬁﬁt%éajﬁes after
alote dapsve &saiarashwih e searetdh Bf MR, Tk treatmeatabedien from the
ISk regh: th ation. i ask ing the ELISA kit ,
R D Bt - R Pt Ao Al acios
the FHantiRiBirsY § ERithRRtkesiens et MORe tsertiaoi.a plate and is
recognized by a anti-MOP1 specific antibody. This specific antibody is

its coupled with a

p frort the enzymating activity

is Piiepontiensdito the < usdity-ohfixeday|GR 1ard gan benpeasttedd®@ing to the
sp hotometry method. A r. is performed from a pgint , .

e S R S A e i i s presented i
cofigeritrafich Gf2ashdséripibdsicilstlateth Fiveliddactionfastar, desthenpk for 28

10 ratig.betwegn H%?d%'gﬂ@le'ﬂ%{fé%g AT ?Hé}ga%%cg{g%g%atn&ts%%pressiz:m of the
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invention and the signal induced by thie control group was
cakélaedoTie s akeKthidigattori4) mechioreMhe chmpodnd)inhibitsithecrease of

seergtionRIMEPd: thae,Hnal Jesull i represenigdas be %Vﬁ{%gﬁ%ggﬁmuscle. All

in\o}l,gction values obtained with each experimental group. Results T
in

RORCRAGEHRSVER BhgY BrsisRAGH FABN SeYb&dR IRt pofislecidic metabolism
aceodlingiecte MueRtion aveiant-flammaipereiiesisslhe EswWiSylated by the

pre%entedi figure 4- sh?wthat comp%und8ac,cor ing to the invention,
at TN A GEe S 8IS McaRt F8udEH M B D EERetEt bydenB@tesomPounds

10=Copciugio the inveniion have 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 vive, HDL cholesterol synthesis and have a
nypolipidemic effect (reduction of plasma ievels of trigiycerides and frea fatty
acids). Additionally, the disclosed experimental data show that the compounds
according to the invention modulate the expression of genes reguiated by the
activation of PPARs and that code for enzymes especially invoived in fipid and
glucid metabolism and in energy dissipation.

Exampie 8 In vitro evajuation of the anfi-inflammatory properiies 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)



Unexpectedly, the disclosed experimental data show that the compounds
according to the invention have an anti-inflammatory action on monoc:ytes
stimulated by PMA 15 General conclusion The inventors have shown that

the compounds according to the invention have hypolipidemic properties,

lead to an decrease of the plasma cholest8rol and 20 triglycerides rates,

an plsastraiate HOLeholestesobsyalieais, Addonall NS J0VENtOrsi g 1 e
havé shown that the compounds according to the invention allow a

redUYSRbf 26 Siivreiion sfgefrieending Wohe Mijed speuificellynyristate 13-
invalvestdn lipidApd glbeid-metalolism AP SRR JISpIPAleR AP RL rantiation

inventors have also shown that the compounds according to the invention

halBaniseTRpRAEEDry prspdetes MGidsdresare:BBtaingd iR/ o RmddAMmpound

5 Vitsdemensyate hetierapeuticatentiakehihecompaunds according to
the invention for major pathologies such as 30dyslipidemias, type-2

diabetes, and obesity. 60 BIBLIOGRAPHY Fox-Tucker J, The
Cafdimaraggular Market Outlook to 2010, BUSINESS INSIGHTS

gg@ﬁﬁr'gsg iﬁ_p gatilh' t4s:> ~l?,me%h gl., Peroxisome Proliferator-Activated

uction of atherosclerosis, DRUG
DISCOVERY! TODAY : THERAPE UTHC(STRATEGIES, 200511248)in a RPMI1640

10 23%:243 A0lnterratipnalptheressierosis Seciety, ",@E’%ﬂﬁéﬁﬁ%%&%%%%ggmomzz;)

Guidelines on Prevention of Atherosclerotic Vascular Disease,

BP! %t BEn&iislErRABFBidRigRA e AfaNIdMEPPAR, Pifdrmacomplemented
Reg:t 2004 &dri).(8994:16ketehe @t al., Sorting out the roles of

PPARalpha in energy metabolism and vascular homeostasis, J Olin
Invesg %&arﬁgﬁgd iy 145961 plates (Primaria BD Faicon) at a density of 870,000

cellsfwell then are incubated at 37°C and 5% CO» for 24 hours in 2 culture
16 medium containing 0.2% fetal calf serum in the presence of 5 ng/mi of phorbal 12-
myristate 13-acetate (PMA) and 1uM of compound 8 according o the invention.
The compound according to the invention is dissolved in dimethyl suifoxide
(DMSO, Fluka; 41840). The effect of the compounds according io the invention is
comparsd to the effect of DMSO alone.
20

Measurament 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; 585179) in
accoraance with the manufacturer's recommendation.
25 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 antibody coupled with
a peroxydase enzyme. The coloration resulting from the enzymating activity is
proportional o the quantity of fixed MCP1 and can be measured by a
spectrophotometry method, A range is performed from a point representative of a
30 known concentration and from which the MCP1 concentration of each sample is
calculated.
The induction factor, Le. the ratio between the signal induced by the compound

according to the invention and the signal induced by the control group was then



5

16

20

25

Lehrke M and Lazar MA, The many faces of PPARgamma, Cell,2005, 123
(6) 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 BA#las of Heart Disease and

Str 2004 .. Ras odu tion ofr liver apoli rote
exgé%g%%dgr]r serlcjofa%? ;gﬁdﬁifé\?quéf)f tetfadisds %5{8@‘{ Défg@%ﬁ%i 'Secrstion
PPARMAIBAAY é‘aetifiaﬂbmwupmaxmteﬁgsg t-ﬂa@ E)r=2@98f 284 Qn@ltion vaiues
Invgst; @@%lt?ﬁ%@ﬁ%%gr%eﬁ 1- Compounds, derived

from substituted 1,3 enylprop ne avmg general formula (I):  5in
which: X1 represents a R1 or G1-R1 group; X2 represents a hydrogen
atamesXBgepresents a R3; 10 X4 represents a G4-R4 group;

The inveniors have proven that, on in vitro monocytes, the compounds according
to the invention have anti-infiammatory effects. The results presented in figure 4-1
show that compound 8 according to the invention, at 1uM, induces & significant

reguction in MCP1 secreted by monocytes.

Conclusion
Unexpectedly. the disclosed experimental data show that the compounds

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

General conclusion

The inventors have shown that the compounds according o the invention have
nypolipidemic properties, lead {0 an decrsase of the plasma cholestera! and
trigiycerides rates, and also stimulate HDL-cholesterol synthesis. Additionally, the
mventors have shown that the compounds according to the invention allow =
reguiation of the expression of genes coding for enzymes specifically involved in

lipid and giucid metabolism and in energy dissipation.

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

nave anti-inflammatory properties.

These results, oblained in vivo and in vifro, demanstrate the therapeutic potential
of the compounds according to the invention for major pathologies such as

dyslipidemias, type-2 diabetes, and obesity.
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X5 represents a R5 group; R1 representing a non-halogenated alkyl
group; R4 representing an alkyl group substituted by a -COOR9
group; 15R3 and R5 representing an unsubstituted alkyl group; G1 and
G4 identical or different, representing an atom of oxygen or sulfur; A
represents: (i) a CR6R7 group, in which &6 represents a hydrogen atom

and 20R7represents a hydroxyl g@mﬁ%%@%g[{oup or a -OR8 group, R8

identical or different, representing substituted or not by an
aryl or cycloalkyl group; 25 63 (ii) a carbonyl group D representsa carbon
atormxinkelgetoltwidhydrotjercatarias (CHH2), SR9oepiesehtih@ars ERDMNSIGHTS

hygrogey okandyasubstifuted alkyl radical; their stereoisomers

(diastereoisomers, ‘enant omers), pure or mixed, racemic mixtures,
geometrical isomers, tautomers, salts, hydrates, solvates, solid forms and

mixiees el 10, oxi@OPRAMNYS ARCRIRGARSIAINL 1/ A novel target for
characterized in that A represents a carbonyl grou CO). 15 20 25
the reduction of atherosclerosis, DRUG DISCOVERY TODAY: THERAPEUTIC

STRATEGIES, 2005, 2 (3), 237-243

International Atherosclerosis Society, Harrmonised Clinical. Guidelines on

Frevenfion of Atherosclerotic Vascular Disease, 2003,

Kota BP, et al., An overview on biological mechanisms of PPAR, Pharmacol Res,
20085, 51 (2), 85-04

Lefebvre P, et al., Sorfing out the roles of FPPARalpha in energy metabolism and
vascular homeostasis, J Clin Invest, 2008, 116 (3), 571-580

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

983-9

Livu Y and Miller A, Ligands to peroxisome proliferator-activated receptors as
therapeutic options for mefabolic syndrome, DRUG DISCOVERY TODAY:
THERAPEUTIC STRATEGIES, 2005, 2 (3), 165-168

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

Res., 1998, 40 (11), 2088-2110

Suliivan PM, et al., Type Ill hyperlipoproteinemia and spontaneous atherosclerosis

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



64 3- Compounds according to any of claims 1, characterized in that
X4represents a G4R4 group wherein R4 represents an unsubstituted alkyl
group comprising from 1 to 10 carbon atoms, 54- Compounds according
to claims 1, 2 or 3, characterized in that G4 represents an oxygen atom.
5- Compounds according to any one of titd previous claims, characterized
in r ds f@ the formula -0C(CH3)2C00R9, R9 being
sugggiﬁﬁ%gﬁgﬁir@m’li.éaﬂ6- 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
unsubstituted alkyl group comprising from 1 to 4 15carbon atoms. 7-
Compounds according to any one of the previous claims, characterized in
that X1 represents a G1R1 group, G1 being such as defined in claim 1
and R1 representing a non-halogenated alkyl group comprising from 1 to
3 carbon atoms. 20 25 65 8- Compounds according to any one of the
previous claims, characterized in that they are chosen from among:
242,6-dimethy1-44344-(methylthio)phenyl]-3-oxo-propyl]phenoxy]-2-meth
ylpropanoic acid; 5
2-[2,6-dimethy1-443-[4-(methoxy)phenyl)-3-oxo-propyl]phenoxy]-2-methyl
propanoic acid; '
2,6-dimethy1-44344-(methylthio)pheny1]-3-oxo-propyllphenoxypethanoic
acid
2-[2,6-dimethy1-443-[4-(propyloxy)pheny1]-3-oxo-propyl]phenoxy]-2-meth
yl- 10propanoic acid;
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242,6-dimethy1-44344-(methylthio)phenyl]-3-oxo-propyl]phenoxy]-2-meth
ylisopropyl propanoate;
242 ,6-dimethy1-443-[4-(propyloxy)phenyl]-3-hydroxy-propyl]phenoxy]-2-m
ethylpropanoic acid; 15 20 25 66
2[2,6-dimethy1-4[3-[4-(methylthio)pheny ?‘3 2-methyl-propanoic acid;
2{2,6-dimethy1-4-[3-[4-(methylthio)pheprlifsSpropanoic acid,
2[2,6-dimethy1- 44344 (methylthio)pheny11-3 methyl-propanoic acid,;
2[2,6-dim et T AR nfRHYRA |oi’p ﬁ)
d87=I2 6ralimeiy i -4[344-(methylthio)phenyl]-3 propanoic acid;
2[2,6-dimethy1-4-[344-(methylthio)pheny11-3 propa>§10|c acid;
2-[2,6-dimethyl 4 [3 [4 (met hio)phenyl]-3 15propahoic acid;

propanoic acid. 9-
] a5 médicines. 10-
A armaceutically
acceptable support, at least one of the compounds s defiged in claims 1
to 8, possibly in association with one or several other the peutic and/or
icoghietic active agents.

X1 répresents a R1 or G1-R1 group;
A2 represents a hydrogen atom;

X3 represents a R3;

X4 represents a G4-R4 group;

X5 represents a RS group;

R1 representing a non-halogenaied alkyl group;
R4 representing an alkyl group substituted by a ~-COORS group;
R3 and R5 representing an unsubstituted alkyl group;

G1 and G4 identical or different, representing an atom of oxygen or sulfur;

A represents:
{iy a CRBRY group, in which R8 represents a hydrogen atom and

IB%ﬁlﬂ%“ﬁ hy aﬁrgﬁﬁfﬁﬂg ggp(glane,

having

R7represents a hydroxyl group, an alkyl group, or a —OR8 group, R8

identical or different, representing an alkyl group, substituted or not by an aryl or

cycloalkyl group;
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11- Pharmaceutical composition comprising,in an acceptable
pharmaceutical format, at least one of the compounds as defined in any
one of 67 claims 1 to 8 in conjunction with one or several other
compounds in the list below: an anti-diagﬁtic insulin a lipid-lowering
and/or cholesterol-lowering molecule 5- an anti-hypertensive or

hypotensiyg) agenbaivaptoplatelet agent an anti-obesity agent an
anti-inflammatory agent an antioxidant agent 10- agents used in the

treatment of cardiac insufficiency agents used in the treatment of coronary

W%ﬂémm%hcﬁ%ﬁﬂiﬁﬁ@ﬁ%@@v@é‘ﬁr@é?ﬂ@@ﬁﬁt@%@_ (CHy), 2
corticoid used in the treatment of skin pathologiesa vasodilator and/or

15anti-ischemic agent.
RY representing an atom of hydrogen or an unsubstifuted alkyl radical,

their sterecisomers (diasterecisomers, enantiomers), pure or mixed, racemic

mixtures, gecmetrical isomers, tautomers, salts, hydraies, solvates, solid forms

and mixtures thereof.

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

carbonyl group (CO).
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12- Pharmaceutical composition according to claim 10 or 11, for the
treatment of complications associated with metabolic syndrome, insulin
resistance, diabetes, dyslipidemias, atherosclerosis, cardiovascular
diseases, obesity, 20hypertension, inflammatory diseases,
neurodegenerative pathologies, or cancBft. 13. Pharmaceutical

compogitiqnAeEeIHRg taekRIMiAE ol kg the tggiment of dyshpidemias- in that
2514- Pharmaceutical composition according to claim 10 or 11, for
ARG 2RtV &4 BAIGRRKRKITER ative to a deregulation of lipid and/or

S EOSICROLE A SO coron s

1,3-DIPHENYLPROPANE DERIVATIVES, PREPARATIONS AND USES

THEREOE S48 Rc02iRESR> ERAGOSPAD ko3> 2ROGI0RHAd in that G4
<160> 12 <170> Fatentln version 32 <210> 1 <211> 22 <212> DNA

eP{8SCAfifRInP%PPR atom.

5- Compounds according to any one of the previous claims, characterized
in that X4 group corresponds to the formula -OC(CH3),COORS, R9 being such as

defined in claim 1.

6- 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 unsubstituted alkyl group comprising from 1 to 4

carbon atoms.

7- Compounds according to any one of the previous claims, characterized
in that X1 represents a G1R1 group, G1 being such as defined in claim 1 and R1

representing a non-halogenated alkyl group comprising from 1 to 3 carbon atoms.
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<223> forward primer PDK4 <400> 1 tactccactg ctccaacacc tg22 <210> 2
<211> 20 <212> DNA <213> atrtificial <220> <223> reverse primer PDK4
<400> 2 gttcttcggt tccetgettg20 <210> 3 <211> 20 <212> DNA <213>
artificial <220> <223> forward primer ApoCiii <400> 3 ctcttggctc
tcctggceatc20 65
8- Compounds according to any one of the previous claims, characterized

in that they are chosen from among:
2-[2,6-dimethyl-4-[3-[4-(methylthic)phenyl]-3-oxo-propyllphenoxy]-2-methyl-

propanoic acid;

2-{2,6-dimethyl-4-[3-[4-(methoxy)phenyl}-3-oxo-propyljphenoxy]-2-methyl-
propanoic acid;

2 6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-oxo-propyilchenoxyl-ethanoic acid
2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyl]-3-oxo-propyliphenoxyl-2-methyl-
propancic acid;
2—[2,6-dimethyim4~[3~[4-(methyithio)ph@nyl]-S-oxo—propyi]phenoxy]é»me’shyl—
isopropyl propanoate;
2-[2,6-dimethyl-4-[3-[4-(propyloxy)phenyl}-3-hydroxy-propyljphenoxy}-2-methyl-

propanoic acid,
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<210> 4 <211> 20 <212> DNA <213> artificial <220> <223> reverse
primer Apoclll <400> 4 gcatcctgga ccgtcttgga20 <210> 5 <211> 20 <212>
DNA <213> artificial <220> <223> forward primer ACO
130487PCO2-English -SEQ LIST.tXt <400> 5 gaagccagcg ttacgaggtg20
<210> 6 <211> 20 o6

2-[2,6-dimethyi-4-[3-14-(methyithio)phenyl}]-3-cycichexylmethoxy-propyijphenoxyl-
2-methyl-propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-butyloxy-propyliphenoxy]-2-methyl-
propanocic acid;

2-2 6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-isopropyloxy-propyliphenoxyl-2-
methyl-propanoic acid,
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-cyclohexylethyloxy-propyllphenoxy]-
2-methyl-propanocic acid;
2-[2,6-dimethyi-4-[3-14-(methylthio)phenyl]-3-benzyloxy-propyliphenoxyl-2-methyi-
propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl]-3-hydroxy-propyllphenoxy}-2-methyl-
propanoic acid;
2-[2,6-dimethyl-4-[3-[4-(methylthio)phenyl}-3-ethyloxy-propyllphenoxy]-2-methyl-
propanoic acid; :
2-[2,6-dimethyl-4-{3-[4-(methylthio)phenyl]-3-methoxy-propyllphenoxyl-2-methyi-

propanoic acid.

9- Compounds according to any one of claims 1 to 8 as medicines.

10- A pharmaceutical composition comprising, in a pharmaceutically
acceptable support, at least one of the compounds as defined in claims 1 to 8,

possibly in association with one or several other therapeutic and/or cosmetic

active agents.

11-  Pharmaceutical composition comprising, In  an acceptable

pharmaceutical format, at least one of the compounds as defined in any one of
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<212> DNA <213> artificial <220> <223> reverse primer ACO <400> 6
tggagttctt gggacgggtg20 <210> 7 <211> 24 <212> DNA <213> artificial
<220> <223> forward primer uCP2 <400> 7 gtcggagata ccagagcact
gtcg24 <210> 8 <211> 20 <212> DNA <213> artificial <220>

67

claims 1 to 8 in conjunction with one or several other compounds in the list below:
- an anti-diabetic
- insulin
- a lipid-lowering and/or cholesterol-lowering molecule
- an anti-hypertensive or hypoiensive agent
- an anti-platelet agent
- an anti-chesity 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
- a corticoid used in the treatment of skin pathologiesa vasodilator and/or

anti-ischemic agent.

12- Pharmaceutical composition according to claim 10 or 11, for the
treatment of complications associated with metabolic syndrome, insulin resistance,
diabetes, dyslipidemias, atherosclerosis, cardiovascular diseases, obesity,

hypertension, inflammatory diseases, neurodegenerative pathologies, or cancers.

13. Pharmaceutical composition according to claim 10 or 11 for the

treatment of dyslipidemias.

14~ Pharmaceutical composition according to claim 10 or 11, for treating
cardiovascular risk factors relative to a deregulation of lipid and/or glucid

metabolism.



<223> reverse primer UCP2 <400> 8 cacatcaaca ggggaggcga20 <210> 9
<211> 25 <212> DNA <213> atrtificial <220> <223> forward primer 36B4
<400> 9 catgctcaac atctccccct tctcc25 <210> 10 <211> 25 <212> DNA
<213> artificial <220> <223> reverse primer 36B4 <400> 10 gggaaggtgt
atoogtetc cacag25 SHREDE SIS T oS DA E135
artificialB0O487PCO2-English -SEQ LIST.tXt

<110> GENFIT

<120> SUBSTITUTER 1,3-DIPHENYLPROPANE BERIVATIVES, PREPARATICONS AND USES
THEREOF

<130> BO487pcl?

<150> FRO605540

<153> 2006-06-21

<160> 12

<170> PatentIn version 3.3

<210> 1

<211> 22

<212> DNA

<213> artificial

<220>

<223> forward primer PDK4

<400> 1

tactccactg ctccaacace tg 22
<210> 2

<211> 20

<212> DNA

<213> artificial

<220>

<223> reverse primer PDK4

<400> 2

gttcttcggt teoctgetty 20
<210> 3

<211l> 20

<212> DNA

<213> artificial

<220>

<223> forward primer ApoCIII

<400> 3

crtertggete tcootggeatc 20
<210> 4

<211> 20

<212> DNA

<213> artificial

<220>

<223> reverse primer ApoCIII

<400> 4

gcatcctgga ccgtecttgga 20
<210> 5

<211l>= 20

<212> DNA

<213> artificial

<220>

Page 1



<223>
<400>

<220> <223> forward primer 185 <400> 11 cggacacgga caggattgac ag22

<210> 12 <211> 20 <212> DNA <213> atrtificial <220> <223> reverse
primer 185 <400> 12 aatctcgggt ggctgaacgc20

forward primer

5

gaagccagey ttacgaggtg

<210>
<211>
<212
<213>

<220>
<223>

<400

6

20

DNA

artificial
reverse primer

6

tggagttctt gggacgggtg

<210>
<211>
<212
<213>

<220>
<223>

<400

7

24

DNA
artificial

forward primer

7

gtcggagata ccagagcact

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

20

DNA
artificial

reverse primer

8

cacatcaaca ggggaggcga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

25

DNA
artificial

forward primer

9

catgctcaac atctcccocct

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

25

DNA
artificiai

reverse primer

19

gggaaggtgt aatccgtctc

<210>
<211>
<212>

al
22
DNA

BO487PCO2-English ~SEQ LIST.txt

ACO

ACO

uce2

gtcy

uce2

36B4

tctce

3684

cacag
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<213>

<220>
<223>

<400>

BO487PCOZ2-English ~SEQ LIST.ITXT

artificial

forward primer 18s

11

cggacacgga caggattgac ag

<210>
<Z211>
<Z212>
<213>

<220>
<223>

<400>

12

20

BNA
artificial

reverse primer 18%

12

aatctcgggt goctgaacgce
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